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Warranty

Datataker Pty Ltd warrants the instruments it manufactures
against defects in either the materials or the workmanship for
a period of three years from the date of delivery to the original
customer. This warranty is limited to the replacement or repair
of such defects, without charge, when the instrument is
returned to Datataker or to one of its authorized dealers.

This warranty excludes all other warranties, either express or
implied, and is limited to a value not exceeding the purchase
price of the instrument.

Datataker shall not be liable for any incidental or
consequential loss or damages resulting from the use of the
instrument, or for damage to the instrument resulting from
accident, abuse, improper implementation, lack of reasonable
care, or loss of parts.

Where Datataker supplies to the customer equipment or items
manufactured by a third party, then the warranty provided by
the third party manufacturer remains.

Trademarks
dataTaker is a registered trademark of Datataker Pty Ltd.

All other brand and product names are trademarks or
registered trademarks of their respective holders.

Related Companies
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DT800 Firmware Covered in This Manual
This version of the DT800 dataTaker User’s Manual
(UM-0068-A2) applies to DT800s running version 4.00 (or
later) firmware.

New in This Manual
This version of the DT800 dataTaker User’s Manual
(UM-0068-A2) contains the following changes from the
previous version (UM-0068-A1):
® Minor corrections and improvements throughout
o Updated sampling speeds in tables in “Sampling
Modes” (page 51)
® Updated DT800 System Variables table (page 69)
o Revised “Rainflow Cycle Counting” (page 87)
e Updated “Alarm Action Text” (page 99) — additional
substitution characters
¢ Revised “Logging and Retrieving Alarms” (begins on
page 103) — alarm action text log is no longer
supported
® Updated DT800 Parameters table (page 107)
e Updated DT800 PROFILE Details table (page 113)
o Revised “Password Protection — Comms Ports”
(page 124)
¢ Updated “DT800 Modem (Remote) RS-232 Connection”
(begins on page 129)
¢ Revised “Digital State Outputs” (page 154)

Nofe Modem support is now different from that of
previous firmware versions (see “RS-232 Communications”
beginning on page 125).
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PART A — THE DT800

DT800 CONCEPTS

What is the DT800?

The dataTaker DT800 data acquisition and logging instrument (Figure 1) is a tool to measure
and record a wide variety of quantities and values in the real world.

With the DT800 simple tasks are easy. For example, sending the command line

RA5S 1..5TJ LOGON [

declares a report schedule (RA that reports every five seconds (5S) the temperatures on five
type J thermocouples connected to the DT800’s analog input channels 1to 5 (1..5TJ ), and
stores the results in memory (LOGON

Commands are executed by the DT8OO only after it receives a carriage-return character (0).
dataTaker software (see “DT800-Friendly Software” on page 10) automatically adds these
carriage returns for you.

Recovering the logged data is even easier. For example, sending the single-character command
uo

(the UNLOARzommand) to the DT8OO returns data to your computer in a format ready to be
imported into your favourite program.

You can program the DT800 to carry out extremely powerful tasks, for which you'll need to
become familiar with more of the set of dataTaker commands. Explore the features that are
of most interest to you.

FIGURE 1 The dataTaker DT8OO

. Wiring p168 ‘ Schedules p44 . Channel Types p63 . Channel Options p71

Connect the DT800’s Internal Battery

Important The DT800 is shipped with its main internal battery disconnected. We
recommend that, at your earliest convenience, you open the DT800 and connect the battery
so that it can charge from the mains adapter or other external power source. This procedure
is described in “Inside the DT800"” beginning on page 31.

See also “Main Battery is Disconnected for Shipping” on page 40.

DT800-Friendly Software

Although you can use any terminal software to communicate with your DT800, dataTaker
DT800-friendly software packages incorporate so many productivity features specific to data
acquisition, data logging and the DT800 that make it pointless to use anything else. For
example:

Delogger has a totally graphical interface, which means that knowledge of the dataTaker
programming language is not required. Instead, you supervise the DT800 just by clicking on
icons and making selections from menus and dialog boxes. And, in addition to standard text
output, you can display and print realtime and logged data in dynamic table, chart and
mimic (meter) views, load data into a fully-featured spreadsheet, and replay saved data to
any of the dynamic views.

Delogger Pro is the big brother of Delogger. It has the added features of modem support,
a database data storage option, the ability to connect to more than one data site at a time,
enhanced mimic screens, additional spreadsheet and graphical analysis tools, and e-mail
and web publishing capabilities.

DeTransfer is the easiest host software to use with the DT800 programming language. lts
non-graphical interface provides complete access to all of the DT800's capabilities, and it
has separate send and receive windows, which are the basis of its exceptional and unique
functionality. If you prefer a command-line interface, DeTransfer is for you.

DePlot works in conjunction with DeTransfer. It graphs realtime data and unloaded data on
the computer, like traces on a chart recorder.

We recommend starting with Delogger. It's included on the CD provided with your dataTaker
and introduced in the Getting Started with DT800 dataTaker user’s guide (also provided).
Then graduate to Delogger Pro if you find you need its extra capabilities.

Three Modes

Normal Mode

In its normal mode of operation, the DT800 is designed to reject hum (from the mains
electricity supply) that can be induced in the sensor wires and other wires you're using to
connect fo it.

You can also put the DT8OO into either of two “higher gears”, which cause it to scan faster
than can be achieved in normal mode. These two higher gears are called fast mode and
burst mode.

.Alorms p96 . Parameters p107 .Switches plll 'Error Messages p197
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Fast Mode

When you apply fast mode to a DT800 input channel or group of channels, various settings
are altered so that the DT8OO reads those channels faster, while continuing to read other
channels at normal speed. Of course, as the sampling speed is increased, the DT800
compromises by reducing resolution and noise rejection. See “Fast Mode Sampling” on
page 52 for full details.

Burst Mode

In burst mode, the DT800 can sample at very high speeds, but for short periods of time. And
when carrying out a burst, all of the DT8OO's resources are used to service the burst schedule.
This means that functions such as internal housekeeping and running other schedules are not
attended to during the burst. This may or may not matter depending on your application.
When a burst is armed (by the burst schedule’s “normal” trigger), the DT800 begins scanning
the channels listed in the schedule at the specified burst clock speed (100kHz by default).
Because the amount of data collected at this rate can be very large (200kB/second), a
circular capture buffer (called burst memory) is used to temporarily hold the measurements
until the burst trigger occurs. The burst trigger defines the “snapshot” of the burst memory's
measurements that are kept as the final burst samples.

Once the specified burst of readings has been taken, the DT800 automatically returns to
normal operating mode.

See “Burst Mode Sampling” on page 53 for full details.
Typical Sampling Speeds
To give you an idea of how quickly the DT800 can take measurements in each of the modes,

the following table compares sampling speeds for one type of DT800 input, voltage
measurement with zero correction (V channel type):

Mode Sampling Speed in Hz (samples/second)

Normal  40Hz for one V channel Best resolution and
7Hz for each of 10 V channels sampled simultaneously ~ noise rejection

Fast 200Hz for one V channel Reduced resolution
70Hz for each of 10 V channels sampled simultaneously ~ and noise rejection

Burst 25kHz for one V channel

1.5kHz for each of 10 V channels sampled simultaneously

“Sampling Modes” beginning on page 51 covers these modes in detail.

Uppercase, Lowercase

The DT800 only responds to uppercase characters, except for switch commands (see
“Switches” on page 111).

Use lowercase characters to document and add clarity to commands. For example, Time is
the same as T, and Report_schedule_A_every 15 Minutes is the same as
RA15M (Use the underscore character to improve the readability because the “space”
character is a command separator.)

User Defaults and Startup

The DT800 can store your preferred configuration settings and automatically load them every
time it is reset or powered up. The settings are stored in the DT800’s USER.INI file, and you
use PROFILE.. commands to modify this file. See “User Startup Profile” on page 113. You
use this method to set defaults for time format, date format and mains frequency — see the
PARAMETERS section in the DT800 PROFILE Details table on page 113.

In addition, the DT800 can automatically run a particular job every time it is reset or powered
up. See “Startup Job” on page 115.

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

Power

“Powering the DT800" beginning on page 40 discusses the ways you can provide power to
the dataTaker.

For applications where power consumption is critical, the DT800 has a sleep mode that
reduces battery current drain from approximately 400mA (maximum) or 150mA (typical) to
just 300pA. The DT8OO automatically wakes from sleep mode when input channels are due
to be scanned. Plan your DT800 program to ensure that the DT8OO does not wake more often
than is necessary. This applies particularly to the statistical sub-schedule (page 49) and
alarms (page 96). See “Low-Power Operation” on page 43.

Operating Environment

The DT8OO is an electronic instrument. Electronics and water in any form do not mix. Condensation
can be a serious problem in the tropics, and in cooler areas where wide temperature variations are
possible. Use a sealed case and include sachets of silica gel to avoid problems.

If your DT8OO gets wet, immediately disconnect and remove all power sources (including the
main internal battery), and dry the DT800 in a@ warm place. If the unit comes into contact with
salt water, rinse it thoroughly in fresh water, then in distilled water, then dry it — salt must
NOT be allowed to remain on the circuit boards.

The DT800 operates over a wide temperature range (-45°C to +70°C), but its accuracy can
be reduced at extremes. While the electrical zero is stable with temperature, the scale factor
can drift slightly. Try to minimize the DT800's exposure to temperature extremes.

Ways of Using the DT800

You can deploy the DT8OO in many ways depending on factors such as location, data volume
and power availability:
onine to a host computer, with the DT800 as a front end
periodic downloading to an on-line host
periodic downloading fo a portable computer
periodic downloading by modem to a host computer, initiated by either the computer or
the DT800

¢ data recovery (and programming) using removable memory cards
The method of deployment influences the fine tuning of the DT800’s programming. As a
general rule, it is better fo recover data as often as reasonably possible so that sensor failures,
program faults and so on are detected earlier.

(]
Operating System Upgrade
The DT800's operating system exists in the DT800 as “firmware”. You can easily upgrade this
e from a connected (RS-232 or Ethernet) host computer running appropriate dataTaker
host software, using an upgrade file obtained from your dataTaker representative or
www.datataker.com
e by inserting a specially-prepared PC Card into the DT800.
See “"Upgrading DT800 Firmware” beginning on page 193.
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The DT800 can measure
e voltage
e resistance
e frequency.
It derives all other measurements from these fundamental inputs.
The following table lists the DT800’s input ranges for these fundamental signals, along with
their resolutions:

Full Scale Resolution Full Scale Resolution
V  £10mVdc or mVac pp 1pV R 20Q 100pQ
+20mVdc or mVac pp 2pV 50Q 25pQ
+50mVdc or mVac pp 5pv 100Q 500pQ
+100mVdc or mVac p-p 10pV 200Q TmQ
+200mVdc or mVac p-p 20pV 500Q 3mQ
+500mVdc or mVac pp 50pV 1000Q 5mQ
+1Vdc or  Vac p-p 100pV 2000Q 100mQ
+2Vdc or  Vac pp 200pV 50000 25mQ
£5Vdc or  Vac pp 500pV 10000Q 50mQ
+10Vdc or  Vac pp TmV
+£13Vdc or  Vac pp 2mV B 10kHz 0.01Hz
Accuracy of the DT800
25°C 45°C to 70°C
DC voltage measurement +0.02% +0.10%
DC resistance measurement  +0.04% +0.20%

% of reading £0.01% of full scale

The temperature coefficient for the channel factor is 20ppm/°C maximum.

Analog Channels —
Introduction

Connecting Sensors

You must know the output signal type and magnitude for each sensor. Make sure that the input
signal to the DT8OO does not exceed the dataTaker’s ratings. As a general rule, the voltage
on any analog input terminal should be within =13 to +13 volts relative to DT800 ground.
Then go to

® “Wiring Configurations — Analog Channels” beginning on page 168, or

® “Wiring Configuration — Digital Channels” beginning on page 184
and connect the sensors to the DT800 as shown there.

Analog Input Channels

An analog input channel on a DT800 is a 4-wire connection (Figure 2) that allows voltage,
current, resistance and frequency to be measured. These are the fundamental signals output
by most sensors. It is not necessary to use all four ferminals on each channel— two are often
adequate.

Asterisk terminal

/Number sign terminal

H\

Negative terminal
Positive terminal

FIGURE 2 Analog input channel terminal labels

Channel Pairs

For some measurement purposes — see especially “Shared-Terminal Analog Inputs” below
— the following adjacent analog channels are each considered as a channel pair — that
is, a group of eight terminals where some functions are shared across the two adjacent

channels. See, for example, Figure 115 on page 173. Each group of two analog channels
shares a multiplexer (six multiplexers in total — see Figure 3, and Figure 92 on page 148):

Analog input channels T and 2 Analog channel pair 1  Analog input multiplexer 1

Analog input channels 3 and 4 Analog channel pair 2  Analog input multiplexer 2

Analog input channels 5 and 6  Analog channel pair 3  Analog input multiplexer 3

Analog input channels 7 and 8 Analog channel pair 4 Analog input multiplexer 4

Analog input channels 9 and 10  Analog channel pair 5 Analog input multiplexer 5

Analog input channels 1TTand 12 Analog channel pair 6 Analog input multiplexer 6
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Instrumentation
amplifier

pair

multiplexer

(DT800 has

6 of these)

|
The DT800’s first
analog channel pair

FIGURE 3 The first of the DT800’s six channel pairs

Multiplexers

The DT800's multiplexers are essentially patch-boards that direct signals from the channel
terminals to the instrumentation amplifier input (see Figure 3). Many different connections are
possible.

Avtoranging

The DT800’s default is for its instrumentation amplifier to automatically change range to suit
the input signal applied fo it by the multiplexers.

P59 determines the maximum gain for automatic gain-ranging (default is 10mV) — see
page 110.

If you're certain of the amplitude of your input signals, you may want to set the gain
manually. You do this by applying the GLx (gain lock) channel option, which disables
autoranging for that channel and sets the gain to a fixed range — see page 72.

. Wiring p168 ‘ Schedules p44 . Channel Types p63 . Channel Options p71

Analog Input Configurations

Your application determines how you connect sensors and signals to the DT800's analog
channels. There are two configuration options:

¢ independent analog inputs

¢ shared-terminal analog inputs

Independent Analog Inputs

Sensors and signals connected using the independent configuration are often simply called
“inputs” (sometimes also known as “basic”, “default”, “unshared”, “differential” or “double-
ended” inputs).

An independent input is one that connects to its own terminals and does not share any of
those terminals with any other inputs. For example, in Figure 4, sensor A is connected to
channel 1’s + and = terminals, and sensor B is connected fo the other two terminals of the
channel. In other words, each sensor’s terminals are independent of the other’s — no terminal
is used by both sensors.

. 1
A +
- % | #
;EB 1% 1
1#

FIGURE| 4 Wiring one or two independent inputs to a single channel (voltage inputs used as
example)

An independent input that requires more than four terminals is connected to a channel pair
— see Figure 117 (page 174).

An independent input is one in which the signal is the voltage between two wires and neither
wire is necessarily at ground potential. On the DT800, each channel’s + and = terminals, and
each channel’s * and # terminals, provide for a dedicated independent analog input.

The DT800's multiplexer patches each scanned channel's + terminal to the DT800’s
instrumentation amplifier + input, and the = terminal to the amplifier's = input. This patching
is achieved by defining the channel number and channel type. For example, a Voltage
on channel 1 is patched by the channel definition 1V.

The section “Wiring Configurations — Analog Channels” beginning on page 168 contains
many sensor/signal types that are wired using independent input configurations.

See also “Which Analog Input Configuration Should | Use2” below.

Shared-Terminal Analog Inputs

Sometimes called “single-ended” inputs. A shared-terminal input is one that shares one or
more of its terminals with another input. For example, in Figure 5, the three sensors share
channel 1's # terminal. Each of the three inputs is a shared-terminal input.

1+
. x| #
1+ w=
1
+ + +
Single
14 channel
A B C

FIGURE 5 Shared-terminal voltage inputs sharing a channel’s # terminal (voltage inputs
used as example)

.Alorms p96 . Parameters p107 .Switches plll 'Error Messages p197

sideouo) 0081d 008LA YL — V #bd

Page
13



UM-0068-A2

A shared-terminal input simply provides a signal voltage between two wires. On the DT800,
a sensor’s “return” or “negative” wire is usually connected to the channel's # terminal. The
remaining sensor wire (the “positive” or “signal”) is connected to any of the channel’s other
three terminals.

For shared-terminal inputs, the channel number is given a suffix indicating the terminal to
which the positive wire is connected. For example, a shared-terminal Voltage input applied
to channel 1 between the + and # terminals (Figure 5) is recognized by the channel definition
1+V.

Inputs can also be wired to the terminals of a channel pair (see “Channel Pairs” on page 12)
so that they share the # terminal of the even channel of the pair. For voltage sensors, for
example, this allows the connection of up to seven shared terminal inputs as shown in
Figure 6.

1+
'|_
1%
1# X\ # | x| #
2+ +| - +|=
o 1 2
2% Channel
+ + + + + + + pair
2#

A B C D E F G

FIGURE 6 Shared-terminal voltage inputs sharing a channel pair’s common return terminal,
which is the even channel’s # terminal (voltage inputs used as example)

When shared-ferminal inputs are connected to a channel pair, each input’s channel definition
is suffixed by (#) , the common ferminal’s symbol enclosed by round brackets. For example,
the channel definition for sensor A in Figure 6 is 1+V(#) , where (#) indicates that the
voltage sensor on channel 1’s + terminal is also connected to the common/shared return
terminal of a channel pair. And, because the other half of channel 1's pair is channel 2, you
know that 2# is the common terminal.

The section “Wiring Configurations — Analog Channels” beginning on page 168 contains
many sensor/signal types that are wired using shared-terminal input configurations on a
single channel and on a channel pair.

See also “Which Analog Input Configuration Should | Use2” below.
Which Analog Input Configuration Should | Use?

Consider the following:

o Sharedterminal inputs reduce the number of wires necessary (because of the shared
point) and are adequate if you have several input signals with a readily-shared
common point.

* Independent inputs are preferred if

e your system does not have a readily-shared common point, or

e the input signals are low level, or

o the input signals have measurable/significant voltage differences between their
return wires.

* In most cases, independent inputs give greater data accuracy than shared-terminal
inputs. (But you may not always need the increased accuracy — beware of adding
unnecessary complexity to your acquisition and logging system.)

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

Sensor Excitation

Many sensors require excitation (electrical energy) so that they can provide an output
signal. For example, to read the temperature of a thermistor, excitation current is passed
through the thermistor to generate a voltage drop that can be measured.
The DT800 can provide

e 0-10Vdc voltage excitation (12-bit resolution = 2.44mV steps)

e 0-20mA current excitation (12-bit resolution = 4.88pA steps)

® 0-200mW power excitation (12-bit resolution = 48.8pW steps).
These are output on the appropriate terminal of each channel when the channel is read. This
action is automatic for most sensor types, but can also be initiated by a channel option. See
the Excitation category in the channel options table beginning on page 71.

Digital Channels —
Infroduction

To see where the DT800’s digital channels are located physically and conceptually, see
Figure 11 (page 24) and Figure 92 (page 148).

Note that you can also use analog channels as (digital) state inputs — see “Analog Logic
State Inputs” on page 147.

The main functional groups of the DT800’s 16 channels are shown in Figure 7.

1 23456|7 8|9'IO'I'I 12 13 14 15 16

Digital inputs

Counters

Digital outputs

FIGURE 7 Main functions of the DT80O's digital channels

By sending commands to the DT800, you configure each digital channel for use as either
a standard TTL digital input, or as

a low-level digital input — channels D7' and D8 only, or as

a digital state output — channels D1 to D8 only, or as

a 32-bit counter.

This is covered in detail in “Digital Channels” beginning on page 152.

You use the 16 digital channels to monitor digital states, or use them as counters. The two
low-level digital inputs are intended for use with inductive-pickup (magnetic) sensors. The
eight digital state outputs (open-drain FET, 30V 100mA) can be used to drive relays and other
control devices.

Counters and Sleep Mode

Two of the three groups of counters (see Figure 97 on page 152) continue to operate when
the DT8OO is in sleep mode.

There are steps you can take to maximize battery life when using digital counters. See
“Counter Rollover Rate” on page 157.

" In this manual, digital channel numbers are prefixed by the letter D to distinguish them

from analog channel numbers, which are not given a prefix.
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Programming the DT800

When creating a program to send to the DT800, you'll typically work in the following order:

Specify Channel Types

The input channels are very versatile, but the DT800 does not automatically know what type
of sensor is connected — you must tell it. A channel is defined by a channel type that
defermines how the multiplexer is patched and how the readings are to be processed. There
are more than thirty different channel types (see the table beginning on page 63).

A particular channel can be read using different channel types. For example, a thermocouple
can be read as a thermocouple or as a voltage. The command

1TK 1V

returns both a temperature and a voltage based on two readings of the same sensor.

In very general terms, when working with your DT800, you firstly select the most appropriate

channel type for each sensor from the table beginning on page 63. The Wiring Configuration
column shows appropriate wiring configurations; connect the sensors accordingly.

Add Channel Options

Then, you use channel options to modify channel function. In a channel definition these are
listed in round brackets immediately after the channel type. The table beginning on page 70
describes the channel options.

Test Each Sensor

Next, we recommend that you test each sensor by declaring a simple schedule. For example

RALS 2PT385(4W)

returns every one second (RA19 the temperature of a platinum resistance temperature sensor
(PT385) connected as a 4-wire resistance (4Wchannel option) on channel 2.

For the next level of programming detail, go to “Programming the DT800” on page 15 and
“Working with Schedules” on page 58.

Schedule Commands

You can program the DT800 by sending individual commands to it, by sending several
commands all on the one line, or by sending a program. Figure 8 shows a sample DT800
program.
You program the DT800 by sending schedules and other commands to it from any of the
following:
¢ a host computer
e a memory card (any program present on the memory card can be automatically
downloaded to the DT800 when the card is inserted)
e an alarm (the DT8OO can re-program itself if an alarm occurs)
Sent commands are not processed by the DT800 until it receives a carriage return (dataTaker
supervision software inserts this character automatically — you don’t have fo type it every
time). Note the following:
o The input buffer is 254 characters, so command lines must not exceed this length.
¢ Each command must be separated by one or more spaces, tabs or carriage returns.
o All schedules must be entered on one line or placed between the BEGIN and END
keywords.

Schedules in More Detail
A schedule is a list of channels preceded by a scan trigger specification — see Figure 40
on page 44.

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

As a general rule when creating schedules, don't instruct the DT800 to read channels more
frequently than is really necessary. For example, temperatures generally change slowly so
rapid reading does not provide extra useful information.

You can declare up to eleven different schedules, each with a different trigger based on a
time interval or a digital input event. The schedule’s trigger can be changed at any time. This

allows the trigger to be modified by the program itself (see “Alarm Action Text” on page 99).

A list of channels without a trigger specification can be entered at any time. These are
scanned immediately, without affecting other schedules that may be operating. Schedules are
discussed in detail beginning on page 44.

Important A schedule’s channel list cannot be altered without re-entering all schedules.
In fact, all schedules must be entered at the same time, either all on one line or between
BEGIN and END keywords (see ““Working with Schedules” beginning on page 58).

Jobs

A DT800 job is a logical “hold-all” for a group of schedules and other commands, and
related data and alarms. Each job has a directory structure that organizes these components.
The command BEGIN signifies the start of a job, and the command ENDsignifies the end of
the job — see Figure 8 on page 17. A job comprises all statements beginning with and
including BEGIN, up to and including END
The DT800 can store more than one job, but only one can be the current/active job. A job
remains current in the DT800 until

® you reset the DT800 (see “Resetting the DT800” beginning on page 118), or

e you send a new job to the DT800, or

¢ you use the RUNJOBUobName' command to make JobNamethe current job (see

the DT800 Job Commands table on page 16).

Job Name

A job must always have a name. If you don’t supply a name, the DT800 assigns the default
name UNTITLED .

Recommendation Because the job name is used to determine if data should be
appended to existing data files, we recommend that you name each job, and that you make
each name unique. This avoids confusion that could arise from having several jobs with the
name UNTITLED, or several jobs with the same user-assigned name.

You assign a name to a job by enclosing it (maximum of 8 characters, no spaces, not case-

sensitive) between straight quotation marks (") immediately after (no space) the BEGIN
command. (If you omit" JobName" and simply send BEGIN, the DT800 assigns the default
name UNTITLED to that job.)

You create a job when you send

BEGIN

or

BEGIN" JobNameé"'

to the DT800. (Remember, if you omit " JobName', the DT800 assigns the default name
UNTITLED fo the job.)

Program: a Holder for Jobs

You can create several jobs, one after the other, in DeTransfer’s send window or Delogger’s
text window and send them to the DT800 all at once (with one action). This group of jobs is

called a DT800 program.
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When you send the program, all its jobs are stored in the DT800 for future recall, and the
last one sent becomes the DT800's active job. (If you send the jobs one-by-one, each new job
replaces the previous one so that there is only ever one active job in the DT800.) You can
change the DT800’s current job by sending the RUNJOB'JobName' command (see the
DT800 Job Commands table below).

Subroutines

When you send two or more jobs in a program (that is, all at once), they can work like
subroutines. For example, if an out-of-range measurement triggers an alarm in the current job,

|

it can “cal

Job Commands

(load and run) another job that you've written to deal with alarm situations.

The DT800 supports these job-related commands:

DELJOB Delefes the current job from the DT800
DELJOB"JobNameé' Deletes only JobName from the DT800
DELJOB* Deletes all jobs from the DT800

DELALARMS Delefes the current job’s alarms from the DT800
DELALARMSJobName' Deletes only JobNamé's alarms from the DT800
DELALARMS* Deletes all jobs’ alarms from the DT800

U See “Unload Commands” beginning on page 82.

U(from )( to)

BEGIN" JobName"

When sent to the DT800, creates a job called

Ul from ][ to]

Ux

Ux( from )( to)

Ux[ from ][ to]

U"JobName'

O JobName

END

BEGIN When sent to the DT800, creates a job called

O UNTITLED

END

DIRJOBS Returns a report of all jobs stored in  See Figure 9

the DT800 (+ indicates locked job,

(page 18).
* indicates current job)

DIRJOB" JobNameé"

Returns a report comprising various
JobName details (by schedule)

U"JobName'( from )( to)

U"JobName'[ from |[ to ]

U"JobNamé' x

U"JobName' x( from )( to)

U"JobNamé' x[ from ][ to ]

sideouo) 0081d 008LA YL — V #bd
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DIRJOB Ret t of th t job
70 ai;ri?:;e;(e,ﬁS?Eb)o, scheegl:j;?n ° A See ”R]e(;r;eving Logged Alarm States” beginning on
DIRJOB* Returns a report of all jobs and their A(from )( to ) s ’
details (by schedule) Al from ][ to ]
SHOWPROG Returns the current job’s program file Ax
SHOWPROGbbName" Returns JobName's program file Ax( from )( t0)
SHOWPROG* Returns all currently-defined jobs’ program files AX][ from ][ 0]
LOCKJOB Protects the current job from deletion, its program A" JobName"
from modification, and its data from deletion T i
LOCKJOB'JobName" Protects JobName from deletion, its program from e el i (@)
modification, and its data from deletion A"JobNamé'[ from ][ to]
LOCKJOB* Protects all jobs from deletion, their programs from A" JobNamé' x
modification, and their data from deletion A" JobName' x( from )( to)
UNLOCKJOB Allows the current job to be deleted, its program to 3 :
be modified, and its data to be deleted AJobName X[ from ]l 1] -
UNLOCKJOBJobName" Allows JobNameto be deleted, its program to be CURJOB LS ) T el R
modified, and its data to be deleted RUNJOBJobNameé' Makes JobName the DT800's current job. (Of
UNLOCKJOB* Allows all jobs to be deleted, their programs to be course,ugobNal?‘lemulsc‘; alrfechiybei(,lst in the Di|'5800
modified, and their data to be deleted S lieeieny e eleloy s el e et L)
New data created is appended to any existing data
DELDATA Deletes the current job’s data from the DT800 for that job.
DELDATA'JobNamé' Deletes only JobNameé's data from the DT800 RUNJOBONINSER TobName' See “Startup Job” on page 115.
DELDATA* Deletes all jobs’ data from the DT800 RUNJOBONINSERTALLUobName'
Table: DT800 Job Commands (sheet 1 of 2) RUNJOBONRESETObName'
Table: DT800 Job Commands (sheet 2 of 2) que
16
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' Boiler nonitoring command file
Comments can follow the —| , .
apostrophe character, up to a Author: AVP 12/10/ 99
carriage return.
RESET

Pre-job commands

Not kept in the DT800 \ V6
with the job
This command creates a —— BEG N' Boi | er 01"

DT800 job when processed
by the DT800. The job’s
components (its name,
directory structure, commands
and other statements, data
and alarms) are all stored in

the DT800.

/I'nlul Sle
pP22=44

DT80 job | RBLM 2. 4TT (" Tenp")

RK10S
ALARML( 1V>2. 25) 3DSO

ALARM2( 4TT>110. 0) 3DSO, 1CV" Over t enp?{[ RB5S] }"

DeTransfer backslash command

Job name

Switch commands determine system function. Uppercase is ON and
lowercase is off.

Parameter commands are internal system settings that determine
system function. Most can be set and all can be read.

Scaling
Various methods care available to scale output data to engineering
units (channel factors, functions, spans, polynomials and calculations).
Y10=4.5, 0. 213" KPa" Schedules
S1=0, 50, 0, 100" L/ nt' Eleven general-purpose schedules are available (RA, RB, RC, RD, RE,
RF, RG, RH, RI, RJ and RK) with optional statistical sub-schedules. Each
is a list of channels to be scanned at programmable time intervals or on
RCI5M 1V( AV, Y10) 6L(AV, S1) events. Another schedule (RX) can only be polled from a host computer.

Channel list A wide range of channel types provides support for most
sensors. Options allow custom configuration. Channel lists sent to the DT800
without a schedule header return data immediately (cannot be logged).

. Schedule header The schedule ID (RC) plus the schedule trigger (15M

Alarms detect outof-range conditions. Can also be used to alter

LOGON DT800 function, reschedule timing, and control DT800 outputs and
L END event annunciation.

Logging Global data logging is activated by the LOGON command.

Post-job commands —| G : : DT > J
Not kept in the DT8OO Disable logging of individual channels with the NL channel option.
with the job All

commands

Only uppercase characters are accepted (except for switches). Must be

Scan control commands Schedules can be globally or individually
halted (H, HA, HB,...) and resumed (G, GA, GB,...).

separated by one or more spaces or carriage returns. Not processed until a

carriage return is received.

FIGURE 8 Anatomy of a sample DT800 program

Pre-Job and Post-Job Commands

See Figure 8. These are not stored in the DT800 along with the job. They are run once when
you send the job to the DT800, then discarded. Only the job is kept in the DT800 for re-use
later.

Deleting Jobs
To delete a job from the DT800, you must firstly delete the job’s alarms and data. But before
doing this, you must unlock the job (if it's locked). Therefore, the sequence for deleting a job
from the DT800 is
¢ use the appropriate UNLOCKJOBommand if the job is locked, then
e use the appropriate DELALARMSommand if the job has logged alarms in the DT800,
then
* use the appropriate DELDATAcommand if the job has logged data in the DT800, then
e use the appropriate DELJOBcommand to finally delete the job.
These commands are presented in the DT800 Job Commands table (page 16), and the
DT800 Delete Commands — Summary table (page 185).

’ Wiring p168 ‘ Schedules p44 ‘ Channel Types p63 . Channel Options p71

Scaling and Calculations

The DT800 can scale the channel input data to engineering units by applying intrinsic
functions, spans or polynomials. Arithmetic expressions provide crosschannel and other
caleulations. Various statistical functions, including averaging and histogram channel
options, can be applied. See “Channel Options — Scaling” on page 90.

In many instances you can reduce the volume of the data recorded by taking averages,
maximums, minimums, standard deviations, histograms or integrals. See “Channel Options
— Statistical” on page 85.

You can also use conditional statements to define when data is to be logged. See ““Trigger
While” on page 48" and “Alarm Condition” on page 98.
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DIRJOBS report

DIRJOBS

UNTITLED + indicates locked job

J0B1 * indicates current job

JOB2 Logging status (Onor Off )
++JOB3

— Number of data records — Number of alarm records
DIRJOB" JobNamé" report

DIRJOB'JOB2"
Job JOB2
S SchedID Log Data Records (approx) First Last Alarm Records (approx) First L ast
A Off 17 08/01/2004 09:26:20 08/01/2004 09:26:36 10 08/01/2004 09:26:20 0 8/01/2004 09:26:36

DIRJOB report
DIRJOB
Job JOBS - Locked

S SchedID Log Data Records (approx) First Last Alarm Records (approx) First L ast
A On 63 08/01/2004 09:26:38 08/01/2004 09:27:40

DIRJOB* report
DIRJOB*
Job UNTITLED
S SchedID Log Data Records (approx) First Last Alarm Records (approx) First L ast
Job JOB1
S SchedID Log Data Records (approx) First Last Alarm Records (approx) First L ast
A Off 31 08/01/2004 09:25:50 08/01/2004 09:26:19
Job JOB2
S SchedID Log Data Records (approx) First Last Alarm Records (approx) First L ast
A Off 17 08/01/2004 09:26:20 08/01/2004 09:26:36 10 08/01/2004 09:26:20 0 8/01/2004 09:26:36
Job JOBS - Locked
S SchedID Log Data Records (approx) First Last Alarm Records (approx) First L ast
A On 63 08/01/2004 09:26:38 08/01/2004 09:27:40

FIGURE 9 Sample DIRJOB reports

Alarms

The DT800’s alarm facility is flexible and powerful. Alarms are used to warn of error
conditions and to control the DT800's operation. Alarms can

e allow logical comparisons with setpoints

¢ control DT800 digital state outputs

® initiate execution of dataTaker commands

e trigger the sending of messages to the host computer.

Wiring p168 . Schedules p44 . Channel Types p63 . Channel Options p71

Executing DT800 commands from an alarm can be particularly useful in modifying the
DT800's programming in response to changes in input(s).
See “Alarms” beginning on page 96.

The DT800’s IF facility allows powerful program control. See “Conditional Processing —
IF... Command” on page 60.
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The DT800 stores measurements in its internal data store and in removable PC Card memory
cards. The internal memory acts as a buffer for the memory card, so that data is not lost during
card changes.

Logging begins only after you issue the LOGONommand. Time and date stamping is
automatic.

By default, the DT8OO stops logging when both its internal and card memories are full. But
an overwrite mode allows continued logging, with the oldest data being overwritten by new
readings — see “Overwrite Mode (/O)" on page 77 and /O in the Switches table on
page 111.

Selective Logging
You can selectively log channels and schedules:
e For channels, use the NL channel option — see “Disabling Data Logging for Specific
Channels” on page 76.
e For schedules, use the LOGOMN command — see “LOGON and LOGOFF Commands”
on page 76.

Handle With Care

Important The DT800 does everything possible to avoid data loss caused by careless
use. However, it does respond to resets and DEL..commands instantly (see the DT800 Delete
Commands — Summary table on page 185).

These erase information without question the moment you send them to the dataTaker, so use
them with care. (See “Deleting Logged Data” on page 78.)

Retrieving Data

The DT800 can do two things with the data it measures:
e Return it immediately to the host computer, where you can see it arriving on-screen. This
monitoring function is data return in real time.
e Store it in its internal memory and/or an inserted memory card ready for refrieval
(unload) to the host computer at a later time. This is data logging.

The dataTaker can carry out these functions separately, or at the same time.

Retrieving Real-Time Data

The DT800’s default is to return data to a connected host computer instantaneously — that is,
as it is measured. (You can override this by sending the /r  switch to the dataTaker; see /IR
in the DT8OO Switches table, page 111). You can store this realtime data as a file on the
computer.

Data Return Modes — Real-Time Data Realtime data can be returned to the host in
either free-format mode (the DT800's default) or fixed-format mode. See “Two Format Modes
for Returned Data” on page 21.

Retrieving Logged Data

Data stored in a DT800Q's internal memory or memory card can be retrieved (returned,
unloaded) by means of the Host RS-232 port, the Ethernet port, or the USB port. You can
retrieve data for an individual schedule or all schedules, or for all jobs or an individual job.
Here are a few of the commands you'll find useful when refrieving logged data:

U  begins to unload stored data

A begins to unload stored alarms

Q terminates unload

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

See

o “Refrieving Logged Data” beginning on page 81

e the DT800 Retrieval Commands — Summary table on page 186.
Data Return Mode — Logged Data The DT800 always returns logged data to the
host in fixed-format mode. See “Fixed-Format Mode /H" on page 21.

Analog-to-Digital Conversion

The DT800 uses a fast (100kHz) successive approximation ADC (Analog-to-Digital
Converter). Many ADC sampling characteristics can be adjusted by means of

o channel options (page 70)

® parameters (page 107)

e switches (page 111).
These include calibration, settling time, sampling time and extended or multiple sampling. The
default values of these characteristics are suited to the majority of sensors.

See "Optimizing for Speed” on page 23.

Examples of Things You Can Do with
Channels

B Read a channel once. For example, sending the command

2TT

to the DT800 instructs it to read channel 2 as a type T thermocouple. It returns data in the
standard format

2TT 449.3 DegC

B Read channels repeatedly. For example, sending the command
RA1S 2.4TT

to the DT800 instructs it fo read channels 2, 3 and 4 as type T thermocouples (2..4TT ) every
second (RA1S and return data in the standard format

2TT 451.5 degC

3TT 563.2 degC

4TT 487.8 degC

2TT 451.9 degC
3TT 569.8 degC
0

Important We recommend that you wire sensors to channels, calibrate them and test

them using a schedule command such as this one above prior to entering your full program.

B Change the format of the returned data. For example, sending the parameter and switch
commands

P22=44 In/u

to the DT8OO instructs it o change the data separator to ASCII 44, the comma, and disable
channel number and units. The returned data looks like

452.0,565.4,451.0

452.3,566.2,450.5

0
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Memory Cards

The DT800's PC Card slot (Figure 12 on page 25) supports ATA Flash memory cards and
ATA hard disk cards, which you can use
¢ as removable data storage in addition to the DT800’s internal memory (see “Logging to
Memory Card” on page 76
e as a medium for transferring logged data from the internal memory of a DT800 to a
computer (see “Retrieving Logged Data — Memory Card Transfer” on page 81)
¢ to upgrade a DT800's operating system (see “Upgrading DT800 Firmware” on
page 193)
¢ to load a startup job into a DT800 (see “Startup Job” on page 115).
See also
® “Storage Capacity” on page 30
¢ “Memory Card Commands” on page 30
® “What Happens When Memory is Full2” on page 77.

Data is stored on PC Cards in a Windows-compatible file structure — see “Directory Structure
of Memory Cards” on page 79.
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FORMAT OF RETURNED DATA

The DT800 can return the following types of data to the host computer:
o data returned as it is measured — that is, realtime data
¢ data unloaded from the DT800’s internal memory or from a memory card — that is,
logged data
* data returned by the TEST and STATUScommands

The format of returned data is controlled globally by the following parameters and switches
(see “Configuring the DT800" beginning on page 107" for full details):

Default = 32 (space
character)

P22 Data delimiter in free-format mode (see page 107)

Default = 13 (carriage
return character)

P24 Scan delimiter in free-format mode (see page 108)

Default = 1 (DD/MM/YY)
or 2 (MM/DD/YY)

P31 Date format — see “Date” on page 68

P32  Maximum number of significant digits (O to 9) Default = 5

P33 Defines a fixed field width for output data (variable) Default = 0 (off)

Default = 46 (full stop
character)

P38 Decimal point locator character for floating-point
numbers

P39  Time format — see “Time” on page 68 Default = 0 (hh:mm:ss.sss)

P40  Time separator character Default = 58 (colon

character)
/H Fixedformat mode — see “Two Format Modes for  Default = off
Returned Data” on page 21
/U Include Units text appended to the data Default = on
IN Include channel Number and type before data Default = on
L Include dataTaker serial number before scan data  Default = off
IC Include Channel type (/C) or number only (/c) Default = on
/D Include scan Date at beginning of returned data Default = off
T Include scan Time at beginning of returned data Default = off
N Include schedule ID Default = off

Character Pairs — Carriage Return +
Line Feed

The DT800’s default is to automatically add a carriage return character (CR, ASCII 13) and
a line feed character (LF, ASCII 10) to the end of appropriate chunks of information it returns
to the host computer. These return-and-line-feed pairs (CRLF) make data and other returned
information easy to read on the host screen or a printout.

Two Format Modes for
Returned Data

The DT800 has two modes for the format of data and other information it returns to the host
computer:

e freeformat mode (enabled by /h )

o fixed-format mode (enabled by /H )
Logged data is always returned to the host computer in fixed format, but realtime data can
be returned in either free format or fixed format.

Free-Format Mode /h

Also known as “unformatted mode”. This is the DT800's default mode for realtime data return
(enabled by the /h  switch command), in which data and other information is returned to the
host computer in a verbose (descriptive, conversational) style suitable for on-screen display and
printing. For example, when the DT800 is in free-format mode, the schedule command
RASS 1V 3PT385 1C("Widgets")

returns each data item in the form

1V 2.490 mV

3PT385 395.0 degC

Widgets 3498 Counts

to the host computer screen. The switches listed in the table above default to /U/N/C , and
parameters P22 and P24 are not used as delimiters while units text is enabled (/U ).

User-Definable In freeformat mode, you can use formatrelated parameter and switch
commands fo alter the format of returned data and other information to suit your requirements.

Fixed-Format Mode /H

Also known as “formatted mode”. Recommended for those writing drivers to interface host
software with the DT800 (that is, advanced users only). Logged data is always returned to
the host in fixed-format mode.

In fixed-format mode (enabled by the /H switch command), the following parameters and
switches are forced to the states shown in order to ensure a predictable, repeatable,
comprehensive format for returning data ready to be imported into spreadsheets and other
data analysis software:

States Forced by /H  Effect on Returned Data

P22=44 Each measurement is separated by a comma (, ).
P24=13 CR (and LF) is applied to the end of each scan’s data.
P38=46 Decimal point character = period (. )

Ic Channel type does not appear in returned data.

lu Units text does not appear in returned data.

/n Channel number does not appear in returned data.

le Echo (automatic return of sent commands) is turned off.
Ir Realtime data return is turned off.
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For example, when the DT800 is in fixed-format mode, the schedule command

RAS5S 3PT385

returns data as shown in Figure 10.

See also Figure 65 on page 84.

The parameters and switches listed above are restored to their previous values when the
DT800 receives /h (sets freeformat mode).

Not User-Definable In fixed-format mode, you cannot change the format of returned

data and other returned information: format-related parameter and switch commands have
no effect.

Numeric Format

You can set the numeric format of free-format-mode returned data for individual channels by
the following channel options (see “Output Data Format” in the DT8OO Channel Options table
— page 75):

FFn Fixed-point format, 1 = number of decimal places (0 to 7)

FEn Exponential format, n = number of significant digits (0 to 7)

FMn  Mixed FF or FE formats. Uses FE format if exponent is less than -4 or greater than n.

For example:

Default FF1 FE3 FM1 FM2
23.456 23.5 2.346el 23.5 23.46
-0.025 -0.0 -2.542e-2 -0.0 -0.03
1034.6 1034.6 1.035e3 1e3 1034.64

The default format depends on the channel type returning the data (see the DT800 Channel
Types table beginning on page 63, especially the Resolution column). Formatting options are
not applied to the 99999.9 error data code (see “Error Messages” on page 197).

Fixed Field Width Parameter 33 (page 108) allows returned data to be in fixed fields.
All data is placed into fields of the same width (defined by P33), by space-padding to the
left. If the field width is not sufficient, least significant characters are truncated from the right.
Fixed fields are useful when returned data is to be tabulated, or forwarded to software with
a simple string parser.

Date Time
of reading o
(ISO format) reading Schedule .
. Readings
Time (only one
Job name sub-seconds shown here)

D,080015,"Zz",2000/05/29,10:08:24,0.007411,1;F,0,13.94,0053;60CC
D,080015,"Zz",2000/05/29,10:08:27,0.006801,1;F,0,15.44;0053;F2A1
D,080015,"Zz",2000/05/29,10:08:30,0.007899,1;F,0,24.52;0053;E3B0
D,080015,"Zz",2000/05/29,10:08:33,0.008754,1;F,0,27.10;0053;50A6
D,080015,"Zz",2000/05/29,10:08:36,0.007411,1;F,0,28.19;0053;55E4
D,080015,"Zz",2000/05/29,10:08:39,0.007533,1;F,0,26.95;0053;534A
D,080015,"Zz",2000/05/29,10:08:42,0.008265,1;F,0,25.12;0053;6 FA8
D,080015,"Zz",2000/05/29,10:08:43,0.616821,4;F,0,25.12;0053;9671

DT800 serial number

Record Type

I_'_I

Communications
error check
characters

Channel offset in channel
table from start of schedule
(when non-zero, indicates
a record that has been split
because of its length;
unlikely with the DT800)

Record Index

A Aarm record

Alarm number

B Burst record

0 = pre trigger
= frigger

2 = post trigger

4 = discontinuity

C Program Change record

0 = change of card
= change of program

D Returned Data record

0 = reaHime data

logged data

Unused

3 = end of data return (end of unload
for logged data)

4 = data discontinuity record (caused
by sending one of the LOGOFF
or Halt commands, or by
changing jobs;

5 = end of schedule during unload

E Eror record

Error number

I | nformation record

Information number

P Parameter record

Parameter number

S Satus record

Status message number

T Test record

Test message number

W Pass\Wrd query record

Password message number

FIGURE 10 Typical logged data records returned in fixed-format mode
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GUIDELINES FOR SUCCESSFUL DATA

GATHERING

The Procedure

Data acquisition and logging are orderly processes and should be undertaken in a systematic
way. In order to obtain effective information efficiently, do the following:
e |dentify the quantities to be measured.
Select the sensors and number of channels.
Determine sensor output scaling.
Determine how data is to be processed and reported.
Decide on the sample frequency — minimize redundancy.
Calculate the volume of data to be collected.
Decide on the method of data recovery and archiving.
Consider the power consumption.

Having defined the task, you then connect sensors and program the DT800.

Sampling Multiple Channels

To attain good performance over many channels, the high speed input multiplexer can
interleave different channels within a line cycle period. In this way, 5 to 10 different channels
can be sampled every 16 or 20ms, all with good mains hum rejection.

Ground Loops

Experience has shown that ground loops (sometimes called “earth loops”) are the most
common cause of measurement difficulties. Excessive electrical noise, unexpected offset
voltages and erratic behaviour can all be caused by one or more ground loops in a
measurement system.

DT800 Solves Ground-Loop Problems

There are three general areas of any measurement system that can give rise to ground loops
(described in greater detail in “Grounds, Ground Loops and Isolation” on page 151 — see
Figure 95). The analog section isolation built in to the DT8OO removes the likelihood of
ground-loop problems between sensors and the dataTaker.

Of course, other ground-loop combinations are possible (sensorto-computer, for example),
but the DT800Q's isolation blocks most of these as well.

Other Ground-Loop Solutions
Many ground-loop problems can also be overcome by
e using independent inputs instead of shared-ferminal inputs to remove the effects of
sensor-to-sensor loops, and/or
¢ connecting all grounds in a measurement system to a single common point (although
this is not always practical).

Noise Pickup

There are two main ways in which noise can be introduced info signal wiring: by capacitive
coupling and by magnetic induction. There are different counter-measures for each.
Shield signal wiring to minimize capacitive noise pick-up. Signal wiring that is close fo line
voltage cable should always be shielded (see Figure 135 on page 183).
Magnetic induction of noise from current-carrying cables or from electrical machines
(especially motors and transformers) is a greater problem. Shielded cable is not an effective
counter-measure. The only practical measures are to

¢ avoid magnetic fields

® use closetwisted conductors for the signal wiring.

Shielding in steel pipe can be effective, but is generally not economic or convenient.

Noise Rejection

The DT800 is designed to reject mains noise (hum; see “Normal Mode Sampling” on
page 51). For best noise rejection, set the DT800’s parameter 11 to your local mains
frequency, 50Hz or 60Hz — see P11 on page 107.

You can force the DT800 to load this parameter setting every time it restarts by using a
PROFILE command — see “User Defaults and Startup” on page 11, and the
PARAMETERSection of the DT800 Parameters table (page 113).

Self-Heating of Sensors

Sensors that need excitation power to be read are heated by power dissipation. This can be
particularly acute with temperature sensors and some sensitive bridges. Minimize error by

minimising the excitation power (see the V, | and P excitation channel options on page 72).

(] L] (]
Optimizing for Speed
Although the DT800’s “scanning engine” — its ADC — is capable of scanning at 100kHz,
the actual rate achievable depends on several factors: ADC settings, channel type, number
of channels, data storage and return options, and data formatting.

See “Getting Optimal Speed from Your DT800” on page 188 for more information.
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PART B — HARDWARE
INPUTS AND OUTPUTS

Terminals, ports, connectors and sockets

DT800 Front Panel

Serial channel{ RTS
Supports serial devices with | TX-

— Analog out
Drive analog devices (£10V 20mA). RS'2382|5|552'4£2ifgﬁﬁfiﬂ&’;‘i :))((:

Szee/?rlc(:?log Output Terminal” on See “Serial Channel” on
pag : page 158.

Sensor power out
See page 149.

r 00 0 ]
[ e [k | [ [ [ [ Sk | # [ # [ |
HESREREEE

EHEIEE
Analog Channels Analog Channels

See "Analog Channels”|beginning on page 140
] L I

JL
Analog Analog Analog Analog Analog Analog
channel channel channel channel channel channel

pair pair pair pair pair pair
See “Channel Pgirs” on page 12.

Sensor power return
See “"Analog Ground” on page 149.

— Chassis
This terminal is connected to the DT800 case, Analog common —
which is connected to the Gd terminals. See “Analog Common Terminal” on
Connect shield and lightning protection here. page 149.
NOT for use with analog inputs (# analog ground). Guard

See “Guard Terminal” on

See “Main Ground” on page 149, “DT800 Anolog
page 149.

Sub-System” on page 148 and “Grounds, Groun
Loops and Isolation” on page 151.

FIGURE 11 DT800 front panel — terminals for the analog, serial and digital channels

.Wiring p168 ‘5chec|u|es p44 .Chunnel Types p63 .Chcnnel Options p71 .Alcrms p96 . Parameters

8 bi-directional digital channels:

® 8 logic-level inputs (D7 and D8 also
switchable for ﬁ)w—level digital inputs), or

® 8 counter inputs (32-bit, 100Hz/10kHz), or

* 8 digital outputs (open-drain FET, 30V
100mA), or

e combinations of the above

See “Digital Channels” beginning on

page 152.

A

— DT800 ground terminals (Gd) ——

D7 and D8 switchable
(logic- or low-level inputs)

8 input-only digital channels
* 8 logiclevel inputs, or

8 counter inputs (32-bit, 40Hz), or
® combinations of the above

Serial power out (12Vand Gd)
Can be used for serial and other
devices. Currentlimited to 500mA,
voltage on 12V terminal = external
supply or main battery voltage.
See “Serial Sensor Power Supply” on
page 165.

NOT for use with analog inputs
(# analog ground).
See “Main Ground” on page 149.
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DT800 Side Panel

PC Card slot

Supports Type |, Il or Il PC Cards (ATA Flash memory cards,
ATA hard disk cards and modem cards)

PC Card eject button

Hardware reset hole

Insert a straightened paperclip
to depress the reset button.

See the Hardware Reset row in
the table on page 118.

Communications
ports

See page 124.

Ethernet transmit activity LED —pummn
(green UsB
Ethernet network activity LED Ethernet Host RS-232 (12 MBit)
(amber) (10BaseT )

e — < Ext Bat

Auxiliary port
(for future expansion)

11-28Vdc

External power (11-28Vdc) inputs — coaxial socket External battery (12V) ferminals

or cage-clamp terminals are provided. Powers the DT800 but does not charge
Either input powers the DT800 and charges the the main internal battery.
main internal battery. R bl inal DT800 does not charge the external
bliTl?va € fermina battery through these terminals.

Pry out with flatbladed
screwdriver or coin

FIGURE 12 DTB800 side panel — memory card slot, communications ports and power connectors
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(]
Connecting Sensors to Channel
]

Terminals
The 84 terminals on the front panel of the DT8OO are of the “cage-clamp” type. To connect
a sensor wire fo one of these:
1  Strip approximately 8mm of the insulation from the end of the wire.
2 Firmly press the tip of one of the cage-clamp tools (supplied with your dataTaker) into

the terminal’s tool entry slot at a 45° angle (Figure 13 and Figure 14).

This opens the spring clamp in the ferminal’s wire entry slot. You can remove your hand

from the cage-clamp tool while you insert the wire — the tool stays in place, wedging
the clamp open.

3 Insert the bared wire into the wire entry slot and pull the cage-clamp tool from its slot.
The wire is now firmly clamped in the terminal.

Notfe A double-pronged cage-clamp tool is provided to facilitate the connection of pairs
of wires to two adjacent terminals at the same fime.

. Single-pronged cage-clamp tool

Double-pronged
cage-lamp tool

FIGURE 13 Cage<lamp tools

. / - Tool entry slot
et

terminal
— Wire entry slot }Upper ermind

Tool entry slot

gd
8 -
\ E— Wire entry slot

FIGURE 14 Two of the DT800’s cage-clamp terminals on the front panel

} Lower terminal

Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

Connecting to the Removable External
Power Terminals

Use a cage-clamp tool or flatbladed screwdriver as described in “Connecting Sensors to
Channel Terminals”.

Note The terminal block can be unplugged by prying it out with a flatbladed screwdriver
or coin.

Wire entry holes

Tool entry slots

FIGURE 15 The DT800’s external power cage-clamp terminals
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Terminal Layout Sheet

Figure 16 is a blank slide-in layout sheet for the DT800’s sensor terminal block. Having made e fold both the upper and lower panel behind — leaves just a finger tab visible when
one or more of these, you can inserted (for storing the sheet with the DT8OO — turn the sheet over so that the name

e write on or color-code the sheet to make paper records of your terminal wiring and date show).

¢ use the sheet to plan wiring layouts. To make a layout sheet:
The sheet is designed to be kept with the DT800 — slid in behind its sensor terminals. It has 1 Photocopy this page (o print it if you have the Adobe Acrobat PDF file of this manual).
two folds, which make three panels. Before inserfing it behind the terminal block, you can . )

* leave it unfolded — the upper two panels are visible when inserted (useful if the 2 Fold the sheet at the two fold lines ([\ ). Be sure to do this before the next step.

terminal screenprinting below the terminal block is obscured by wires, and to read your 3 Cutout the sheet (< ).

wiring layout)

e fold the lower panel behind — leaves just the upper panel (your wiring layout) visible
when inserted

e fold the upper panel behind — leaves just the middle panel visible when inserted (useful
if the terminal screenprinting below the terminal block is obscured by wires)

IMPORTANT: MAKE FOLDS FIRST, THEN CUT

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
4
52
54
6
64
66
68
70
72
74
76
78

80
2
4

Analog Channels Analog Channels
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NAME: DATE:

NOTES:

FIGURE 16 Terminal layout sheet — blank
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INDICATORS

The DT800 has indicator LEDs (lightemitting diodes) on its front panel, and an internal buzzer.

LEDs

FIGURE 17 DT800 front panel —

Lights when the DT800 is charging its main internal battery from an external supply
Flashes whenever the DT800 stores a measurement — that is, whenever the DT800
acquires data (makes a measurement) and is in LOGON mode
Flashes
® whenever the DT800 makes a measurement
e every three seconds (the DT800’s “heartbeat” — see step 3 below)

— Lights — and stays lit — when any of the following occurs:

the DT800's data storage area is full (in stop-when-full logging mode: /o)
a significant event (for example, a power failure) has occurred — check the event log

the DT800's internal temperature specification has been exceeded (that is, internal
temperature <-20°C or >60°C) — check the event log

one of the DT800’s infernal maintenance channels has gone out of range — send the TEST
command (look for FAlLed lines in the test report), or check the event log

you send the SATTN command to the DT800 (clear by sending the CATTN command) — see “Attention LED Commands” on page 29
you send the 2WARN=1 channel type to the DT800 (clear by sending 2WARN=0) — see page 66

‘— Indicates memory card activity

LED indicators

LED Sequence on Startup

Here's what the DT800 LEDs do during a restart: you can alter this housekeeping period (see P61 on page 110). But, in general, we

1 Al LEDs flash rapidly four times. recommend that you don’t change it.

2 The Attention LED lights momentarily to indicate that the DT8OO has restarted. 4 Ifthe DT8OO is externally powered, the Charging LED lights.

3 The Acquiring LED flashes every three seconds. This is the DT80O's internal See also “LEDs and Messages After a Reset” on page 119, and “Upgrading DT800
housekeeping “heartbeat”. (The DT800 carries out internal housekeeping operations Firmware” on page 193).

every three seconds when awake.)
For special circumstances that require lessfrequent or more-frequent internal checking
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No LEDs?

No LED activity does not necessarily mean that the DT800 has a fault or that it is unpowered.

It may simply mean that the DT800 is asleep. To test this, you can wake the DT800 by doing
things such as communicating with it or inserting a PC Card.

See also “Low-Power Operation” on page 43.

Attention LED Commands

Turn the Attention LED on or off using these commands:

SATTN Set the Attention LED (LED on)

CATTN Clear the Attention LED (LED off)

To send the SATTNand CATTNcommands to the DT800, include them as

actionProcesses in the DOcommand— see “Unconditional Processing — DO...

Command” on page 61.
Compare with the 2WARNhannel type (page 66).

You use the 1IWARNhannel type (see page 66) to turn the DT800’s internal buzzer on and
off. To do this, include the following in your schedule:

e 1WARN=Io activate the buzzer

¢ 1WARN=00 deactivate the buzzer
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MEMORY

The DT800 contains internal Flash and SRAM memory, as well as the option to insert a
removable memory card. Each of the main circuit boards also contains its own EEPROM

memory. See Figure 18.

Storage Capacity

The DT8OO stores logged data and alarms in CRC-16 integrity-guaranteed format, which

allows 60,000 readings per megabyte. Therefore

Memory Card

Commands

CARDCLEAR
FORMAT"A:"

These commands reformat the inserted memory card and
create the minimum directory and file structure.

Warning These commands delete all data from the
card.

e the DT800’s 2MB internal memory (B: drive RAM disk) can store 120,000 readings

¢ an inserted memory card can store an additional 60,000 readings per megabyte.

See also “Data Storage Capacity — Readings/MB” on page 78.

Flash memory
(ROM disk)
2MB m

Flash memory contains
o the DTB00's firmware (operating system)
* factory defaults
e the DT800's C: drive (not accessible by user)
which stores various DT800 administrative fifes,
and the backup copies of USER.INI and
ONRESET.DXC (see page 116).

Flash memory is non-volatile (not affected by total power
failure)

A

Removable ' g
PC Card Gea sl
DT800’s A: drive =

A memory card may contain
® logged data (see page 76)
* a firmware upgrade (see page 193)
® a user startup job (see page 115).

EEEEEEEEEEEEEEE NN

SRAM memory =
4MB W

2MB of SRAM is used as a RAM disk with a Windows-
compatible filing system (DT800’s B: drive).
It stores
¢ logged data and alarms
e alarm log and event log
o yser defaults (USER.INI and ONRESET.DXC) for
clock/calendar formats, mains frequency and many
other seftings (see page 113).

2MB of SRAM is used as a the DT800's working
memory.

It contains temporary information in two “environments”:
porary

® Program/job environment — current iob/progrom,
CVs, IVs, $s, spans, polynomials, temporary data

/

e Communications environment — current comms T
connections and comms parameters

See also “The DT800 File System” on page 79.

[—— FORMAT"B:" clears the RAM disk.

A soft reset only clears the program/job
/ working environment.
See the DT8OO Resets table on page 118.

> Any of the firm resets clears both working
environments and returns user defaults (USER.INI).
A hard reset also clears both working

environments, but returns factory defaults and does

SRAM memory is maintained by the internal backup battery.

not load a new job.
See the DT8OO Resets table on page 118.

EEPROM memory on each board stores the board's characterization information

(written during factory characterization).

=

Terminal board
EEPROM

Kernel board

Andlog board
EEPROM

EEPROM

Charger board
EEPROM

PCMCIA board
EEPROM

The EEPROMs are not affected by a firmware upgrade, and are non-volatile (not

affected by total power failure).

FIGURE 18 The DT800’s memory — Flash, SRAM, PC Card (memory card) and individual EEPROMs
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INSIDE THE DT800

Opening the DT800 Case

To open the DT800’s case:

1 Using a flatbladed screwdriver, undo the two top-cover screws (one each side of the 2 Grasp under each side with your fingertips and use your thumbs to press down on the
terminal block on the front panel). top of the terminal block. Lift hard enough with your fingertips to unplug the full-width

connector strips inside.

Press

Lift Lift

Top-cover FIGURE 20 Opening the DT800 case — 2
screws

FIGURE 19 Opening the DT800 case — 1
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3 Swing the front of the top cover up and back.

FIGURE 21 Opening the DT800 case — 3
4 Lift the top of the DT8OO away from its base.

T FE T ITer
AFTIROCY

FIGURE 22 Opening the DT800 case — 4

. Wiring p168 ‘ Schedules p44 ’ Channel Types p63 . Channel Options p71 . Alarms

p96 ' Parameters

5 Go to “Accessing the Internal Batteries” on page 33, “Mounting the DT800” on
page 35, or “Closing the DT800 Case” on page 38.
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Accessing the Internal Batteries

Warning If you remove both internal batteries from the DT800 at the same time, all
SRAM memory contents (data, alarms, alarm log, event log, program, clock/calendar and
configuration settings) will be lost.

To gain access to the DT800’s main battery and memory-backup battery:

1 After opening the DT800 case (see page 31), remove the two battery-cover screws and 3 ...remove the internal memory-backup battery from its holder.
lift the battery cover-plate out. Note the two prongs on the end of the cover-plate that For replacing the memory-backup battery in its holder, the polarity is marked on the

locate the plate info the end casting of the DT800. inside of the holder and on the circuit board at the end of the holder.

Battery-cover Memory-backup battery

screws

SADMPIDH — g Hibd

Battery cover-plate
Memory-backup battery

Locating holder 5
prongs @,
Main battery 8_
] e
>
()
Q
—_
(0]
o
o
FIGURE 23 Removing the battery cover-plate
2 You can now lift the internal main battery out of the DT8OO and disconnect it at the
spade terminals or the cable connector, or...
Internal memory-backup battery Connector strips lower onto mating
Internal main battery —| connectors when you close the DT800
. Lift the FIGURE 25 Removing/replacing the internal memory-backup battery
main battery
) out
Main battery cable
connector
Main battery spade terminals
FIGURE 24 The DT800’s two internal batteries Page
33
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4  When replacing the battery cover-plate, make sure that the main battery’s cable is well
out of the way of the two connector strips by tucking the cable up under the edge of the
battery cover-plate. If necessary, use a screwdriver to do this.

;.\E— Wz
i
i
&
B

Connector
strips
Tuck the main battery cable under

the edge of the battery cover-plate,
clear of the two connector strips.

FIGURE 26 Fitting the main battery cable under the edge of the battery cover-plate

5 Go to “Mounting the DT800" on page 35, or “Closing the DT800 Case” on page 38.
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Mounting the DT800

[ ] [ ]
Dimensions, Clearances

Figure 27 shows dimensions you need to be aware of when screw-mounting or rail-mounting
the DT800. In particular, note the clearance required for connectors and memory card
insertion and removal.

| 250 |

i 70 | 110 I

SIDMPIDH — g §bd

“ TOP VIEW |
&
=3 47 =
Y( L,
i &
et IR T
) Allowance for Centre o
\%//‘ connectors 127 DIN rail 9|
NON and PC Card 8
' :
=
N
\ N
W
2 _
LEFTVIEW (/. 71
87
/ ‘] ’
Optional ! T —I_-
DIN rail mount I 80 i All dimensions: mm
FIGURE 27 DT800 mounting dimensions nge
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Screw Mounting DIN Rail Mounting

To mount the DT800 using screws: To mount the DT800 using DIN rail (Figure 29):
1 After opening the DT800 case (see page 31), screw its base to the mounting surface . . .
(wall, benchtop, cabinet,...) through the two recessed mounting holes. DIN rail Mounting clips
(mount to wall) (screw to DT800)

Recessed
mounting holes

FIGURE 29 DIN rail and mounting clips in position

1 After opening the case (see page 31), screw two DIN rail mounting clips to the rear of
the DT800.
Two screw holes for each clip are provided in the DT800’s base. The finger-press of
each clip’s spring-loaded latch points upwards.

FIGURE 28 Mounting the DT800 using screws .
Mounting

Finger-press Lo | clip
2 Close the case as described on page 38. Screw holes \\ g
for mounting clips s,

FIGURE 30 Fitting the DIN rail mounting clips

2 Close the DT800 case as described on page 38.
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3 Fit the DIN rail to the mounting surface and clip the DT800 fo the rail.
When attaching or removing the DT800, depress each clip’s spring-loaded latch that
protrudes above the case.

Press the sprinﬁ-locded latch
at the top of eac

mounting clip.

FIGURE 31 Clipping the DT800 to the rail
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Closing the DT800 Case

To close the DT800’s case:

1 Lie the rear of the top of the DT8OO along the rear of the base (Figure 32). Align the top
directly over the base and “hinge” the two backs together (Figure 33).

O &
g 4

it

L Rear of top

@ _—— Sides [ drop into

cutouts [J Rear of base

FIGURE 32 Aligning — 1

Rear of top

—— “Hinge”

Rear of base

FIGURE 33 Aligning — 2

.Wiring pl68 ‘Schedu|es p44 .Chunnel Types p63 .Chcnnel Options p71 .Alarms p96 ' Parameters p107 . Switches p111 . Error Messages p197

2 Swing the front of the DT8OO down onto the base (Figure 34). Press firmly to mate the
connector strips inside (Figure 35).
If the top of the DT8OO won't press home, check that the main battery’s cable is not
trapped between the connector strips — refer to Figure 26 on page 34.

il

FIGURE 34 Closing — 1

Press to close

FIGURE 35 Closing — 2

SADMPIDH — g Hibd

0081d 3Y4 spisuj

Page
38



UM-0068-A2

3 Using a flatbladed screwdriver, tighten the two top-cover screws.

Top-cover
screws

FIGURE 36 Closing — 3
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PART € — POWER
POWERING THE DT800

You can supply power to the DT8OO from internal and external sources:

Internal
See “Internal Power (Main Battery)” below.

12V lead acid gel cell battery supplied with the dataTaker

“Standard” supply
11-28Vdc inputs

External
See “Main Battery Life” below.

A DC mains adapter (plug pack) or other “unlimited” DC power source — that is, a source with no special energy
conservation or optimization requirements

“Low-drain” supply
Ext Bat terminals (12Vdc)

External batteries, solar panels, vehicle power supplies and other sources for which energy conservation may be
critical — that is, applications requiring minimum battery drain by the dataTaker so that the longest possible life is

obtained from the power source

Internal Power (Main Battery)

The DT800 is fitted with an internal 12V 2.2Ah sealed lead-acid gel-cell battery (dimensions
178mm x 60mm x 33mm) — Figure 37. It's known as the DT800’s “main” battery to
distinguish it from the DT800’s other internal battery, the “memory-backup” battery.

The main battery is completely maintenance-free and rechargeable, being automatically
charged by the dataTaker's inbuilt battery charger whenever an external power supply is
connected to either of the dataTaker's 11-28Vde inputs (Figure 12 on page 25). The battery
is fitted with spade terminals.

i YUASA
& X =

cour
~DO WOT CMARGE WA SEALED COMIANER
VAR CORPORATION MLATDE B JAPAK

Internal main battery J
12V lead-acid gel-<cell
Internal memory-backup battery
3.6V lithium
(see page 42)
FIGURE 37 The DT800's two internal batteries

’ Wiring p168 ‘ Schedules p44 ‘ Channel Types p63 . Channel Options p71

(] [ [ ]
Main Battery is Disconnected for
(] [ ]
Shipping
The DT800 is shipped with its main battery disconnected. Therefore
e if you infend fo use the internal main battery as the dataTaker's power source, connect
the main battery as described in “Inside the DT800" beginning on page 31
e if you infend to power the dataTaker from an external source, you don’t need to
connect its internal main battery. HOWEVER...
Recommendation No matter how you intend to power the DT800, we recommend

you connect its internal main battery. By doing this, you guarantee uninterrupted data
acquisition and logging because the internal main battery is then always available to
continue powering the dataTaker if the primary/external supply is accidentally disconnected
or fails. The topic “Inside the DT800” beginning on page 31 explains how to connect the
internal main battery.

In addition, the main internal battery is a gel-cell type: if you let a gel-cell remain flat for any
length of time, its service life will be significantly reduced.

Main Battery Life

The life of the DT800’s internal main battery depends on
e the scan interval

the number of analog channels being scanned

the number of digital channels being scanned

the number of alarms

excitation power drawn by sensors

the complexity of any calculations

communications activity.

See “Always Trying to Sleep” and “Extending Battery Life” on page 43.

Counters and Main Battery Life
See “Counter Rollover Rate” on page 157.
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External Power

Three Options

The three options for powering a DT800 externally are shown in Figure 38.
Your DT8OO is supplied with a DC mains adapter, ready to be powered from a wall outlet.
Note The DT800 can not charge an external battery from any of its terminals.

Maximum Reliability

In situations where the reliability of external power to the DT800 is crucial, we recommend
that you use the removable external power terminal block (option 2 in Figure 38) instead of
the coaxial socket. The cage-clamp terminals of the removable block are exceptionally
reliable.

See Figure 12 (page 25) and Figure 15 (page 26).

Solar Charging

You can charge the DT800's internal main battery from a 12V solar panel connected to the
dataTaker's standard power inputs (option 1 or option 2 in Figure 38). The dataTaker
provides current and voltage limiting to protect both the panel and battery.

The size of the solar panel required depends on the hours of full sunlight that can be expected.
As a general rule, only one day in seven should be regarded as a “charge day”, and the
charge must be able to fully replenish the batteries on that one day. The solar panel rating is
calculated as follows:

IW

Panel rating = 7 Amps (in full sunlight)
w
where
Iw is the Ah per week consumed by the dataTaker
Tw is the hours per week of full sunlight
n is the efticiency; a combination of battery charge

absorption and the cosine effect — typical value 0.65

Sending P15=1 ensures that the DT800 sleeps whenever possible to conserve power.

’Wiring pl68 .Schedu|es p44 ‘Chclnnel Types p63 .Chcnnel Options p71 .Alcrms p96 . Parameters p107 ‘ Switches p111 ‘ Error Messages p197

See also Figure 12 on page 25.

Option 1 — “Standard” Coaxial
Power Socket

Plug in a coaxial connector from a mains
adapter or other external DC supply
here. Correct polarity is vital (fip)?:enter
is positive).

e Powers the DT800 and charges the

11-28Vdc \ internal battery
The two standard inputs (option 1

and option 2) are connected
v ¥

<«

=+ —_

——

together internally.

Option 2 — “Standard” Power

Terminals

Connect bared wires from a mains

adapter or other external DC supply

here. Correct polarity is vital.

e Powers the DT800 and charges the
internal battery

1-28vde + —

+

( Option 3 — “Low-Drain” Power

¥ Terminals

Connect bared wires from an external

DC supply here. Correct polarity is vital.

e Powers the DT800 but does NOT
charge the internal battery

e Bypasses the DT800’s internal battery

battery charger. Therefore, use

this option to get the longest possible
life from an external battery.

I#—\l

=+ ExtBat

FIGURE 38 The DT800's external power inputs

00810 8yt Buiemoq samod = D yipd

Page
41



UM-0068-A2

Internal Memory-Backup Battery

In addition to the internal main battery, the DT8OO contains a small, cylindrical, lithium
“memory-backup” battery. Figures 24 and 25 show its location inside the DT800.

g ° 3.6V lithium
| T /5 AA size

FIGURE 39 The DT800’s memory-backup battery

The memory-backup battery ensures that
e your data
e the DT800’s clock/calendar
e the DT800's primary configuration settings (mains frequency P11, date format P31 and
time format P39.
are not lost if power to the dataTaker is interrupted. The memory-backup battery can maintain
this information for at least 12 months if necessary.

Just like the backup battery in your computer, you'll need to replace the DT800’s memory-
backup battery every five years or so if you want to maintain this safeguard capability. The

topic “Inside the DT800” beginning on page 31 explains how to replace the internal
memory-backup battery.

The memory-backup battery is a //2AA size 3.6V lithium type (for example, SAFT

LS 14250). It's important that 3.6V and not 3.0V types be used (both types are the same

physical size).

Self-Testing the Memory-Backup Battery
You can use the DT8OO to test its memory-backup battery by
¢ sending a TESTcommand — see Lithium Battery Voltage (line 7) in “TEST Commands”
on page 120
e including the VLITH channel type in a schedule (or alarm) — see VLITH in the
DT800 Channel Types table (page 67).

Getting Maximum Life from the Memory-Backup battery

The memory-backup battery is not activated until you connect the main battery to the
dataTaker. This means that the memory-backup battery is effectively “on-the-shelf” (it has a
10-year shelf life) until the main battery is connected. This is one of the reasons the dataTaker
is shipped with its main battery disconnected; to prolong the overall life of the memory-backup
battery. (The other reason is safety during shipping.)

Once you activate the memory-backup battery, you can de-activate it at a later time, and
thereby return it fo an on-the-shelf situation of zero current drain, by following the simple
procedure described in “Internal Memory-Backup Battery During DT800 Storage” in the next
topic.

Battery Guidelines for Long-Term Storage

To look after your DT800's batteries if it is to be out-of-use for longer than a month or two,
do the following:

Internal Main Battery During DT800
Storage

Charge the main battery periodically so that it never goes flat. Eight hours charge every three
to six months is safe; a battery in good condition need only be charged every twelve months.
You can use the DT8OO to do this by applying power to one of its External Power inputs (see
Figure 12) with the main battery connected inside, or you can remove the battery from the
dataTaker (see “Inside the DT800” on page 31) and charge it from a suitable external
charger.

. Wiring p168 ‘ Schedules p44 . Channel Types p63 . Channel Options p71

Internal Memory-Backup Battery During
DT800 Storage

Remove the memory-backup battery from the dataTaker (described in “Inside the DT800” on
page 31).
This, of course, returns the memory-backup battery to a zero-drain/shelfife situation (with an
overall shelf life of at least 10 years). Then, as long as the main internal battery is
disconnected, you can refit the memory-backup battery in its holder inside the dataTaker,
ready to be automatically reactivated when you reconnect the main battery (refer to “Getting
Maximum Life from the Memory-Backup battery” on page 42).
If you leave an activated memory-backup battery in the DT800, the memory-backup battery
has a life of

e approximately five years if the main battery is present and powering the DT800

e approximately one year if no other power is present.
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Low=-POWER OPERATION

When supplied from its internal main 12V battery, the DT8OO has two power-related modes
of operation — wake mode and sleep (low-power) mode:
* In wake mode, the DT800 is fully active and draws 150mA (typical) or 400mA
(maximum) from the battery.
¢ In sleep mode, only the “bare essentials” remain active and current drain is reduced to
approximately 300pA.
Once asleep, the DT8OO only wakes, for example, when
® a scheduled scan becomes due
e an immediate scan is sent
e a memory card is inserted or removed
e communication arrives at the Host RS-232 port (see “Comms Wakes the DT800” on
page 128).

Exceptions
If the DT8OO is externally-powered or connected to an Ethernet network, it never sleeps. There
are also other exceptions. See “No-Sleep Conditions” below.

Always Trying to Sleep

Sleep Conditions
For maximum life when the DT800 is powered only by its internal main battery, the DT800
goes to sleep when ALL of the following conditions exist:
¢ No external channel measurement is scheduled for the next four seconds?.
® No communication has arrived at the DT800’s Host RS-232 port within the last 30
seconds®.
e The DT800’s Host RS-232 port Rl (Ring Indicator) line has not been asserted within the
last 30 seconds®.
e No reset of the DT800 has occurred within the last 30 seconds®.

You can override the default operation listed above by
o setting P15=2 (see “Controlling Sleep” below)
e rapid scanning (see “Extending Battery Life” below)
e sefting P55 so that specific schedules do not wake the DT800 (see page 110).

No-Sleep Conditions
The DT800 is designed to not go to sleep when any of the following conditions exist:
® When the DT800 is externally-powered. That is, when power is provided to either of
the standard power inputs (options 1 and 2 in Figure 38 on page 41). You can
override this — see “Controlling Sleep” next.
When externally-powered, the DT800 draws 50mA to 400mA (depends on the state of
charge of the internal main battery) from the external supply in addition to the 150mA
(typical) or 400mA (maximum) required for normal operation. This occurs even if the
DT800 is forced to sleep by setting P15=1.
When the DT800’s Ethernet port is connected to an Ethernet network, or directly to a
computer’s Ethernet port. (But connecting Ethernet to a sleeping DT800 does not wake
it.)
e When the DT800 is unloading data.
® When a modem connected to the DT80O0's Host RS-232 port is in the process of
establishing a call or has a call in progress.

Controlling Sleep

Use parameter 15 (page 108) to control the DT800Q's sleep:

P15=  Sleep Entry Condition

2 Four seconds is the DT800’s default — see P3 on page 107.
30 seconds is the DT800’s default — see P17 on page 108.

0 Auto-sleep: See P17
e Sleep when not busy only if powered from internal main battery (page 108)
® Never sleep if externally-powered and
P15=0 is the DT800’s default. (page 110).
1 Force sleep — that is, sleep when not busy regardless of how
powered
2 Force normal operation — that is, keep the DT800 awake (never

enters sleep mode)

L] L]
Extending Battery Life
Therefore, to extend battery life, do not sample channels more frequently than your data-gathering
requires. You can also save power by minimizing comms activity (set the reporting switch to /1 ),
and using digital counter channels D7 and D8 (see “Counter Rollover Rate” on page 157).

Low-Power Programs

Sleep Program
You may find this framework useful when designing low-power programs. Reset the DT800
before sending this program:

BEGIN

P15=1'Sleep if not busy

P17=5'Go to sleep quickly

/u/n 'Disable channel ID and units
S1=0,100,0,1.000"%RH"Define spans, etc. here

RS15M’Scan slowly for statistical schedules
RA1H'Especially for reporting schedules
1V("Humidity",S1,AV) 'Define channels
2PT385("Air temp.",4W,AV,=1CV)
IF(1CV>25)[LOGON]
IF(1CV<20)[LOGOFF]

END

Conserve Serial Channel Power
You can turn the Serial Channel’s transceiver on only when you need it. For example:
RA10M 1SSPORT=1 DELAY=500 1SERIAL(xyz) 1ISSPORT=0

where

1SSPORT=1 turns the Serial Channel’s transceiver on (see page 164)

DELAY=500 delays schedule execution for 500ms (see page 64) to allow
transceiver fo stabilize

1SERIAL(xyz) is your Serial Channel command (see page 158)

1SSPORT=0 turns the Serial Channel’s transceiver off again
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PART D — SCHEDULES
SCHEDULE CONCEPTS

Tell the DT800 what to do and when to do it
What are Schedules?

Schedules (full name: schedule commands) are the workhorses of the DT800. They are
the underlying structures that you use to manage the repetitive processes of the DT800
such as
e scanning input channels
¢ evaluating calculations
® processing alarms
managing output channels
returning data to a host computer
logging data.
Figure 40 shows the components of a typical schedule.

The DT800 supports the following schedules:

11 general-purpose  Report schedules Most commonly-used of the schedules
schedules
3 special-purpose Polled schedule Triggered by command from a host
schedules computer
Immediate schedule For running processes immediately,
once

Statistical sub-schedule For collecting primary data for
statistical summaries of input channel
data

Schedule ID

Each schedule has a unique identifier, which is used when programming the DT800. The
schedule IDs are summarized in the following table:

Schedule ID Quantity
Report schedules RA RB RG RD RE RF, 11 available
See page 46 RG RH RI, RJ, RK
Polled schedule RX 1 available
See page 49
Immediate report schedule  No schedule ID You may create any number,
See page 49 but only one can be sent to

the DT800 at a time.

Statistical sub-schedule RS 1 available, but is applied
See page 49 to one or more of the other

report schedules

RA2S 1TK 6R (4W 7TT

Translation:
This schedule is named Repeat schedule A. The DT800 runs it every 2 Seconds.
Every time it runs, it causes the DT800 to

e read channel 1 as a Thermocouple (type K) input

¢ read channel 6 as a Resistive (4—Wirerinpu1

e read channel 7 as a Thermocouple (type T) input.

Schedule Channel
header list

*
RAZS,1TK 6R (4W /TT

& ] & = ]
Channel Channel Channel
ID ID ID
Schedule Channel
trigger option
En round

rackets)

Example
schedule

sideouo) sjnpeyog  sajnpayss — @ #nd

e

Spac

I
Schedule
ID

Channel
definition

—
RA2S 1TK 6R (4W 7TT
Ch:ln-n:r Cho:ln-el Ch:ln-nel

Channel Channel Channel
type fype type
FIGURE 40 Components of a typical schedule command PZ%e
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Schedule Trigger

All schedules have a trigger, which defines when the schedule is to execute the processes
assigned to it. Here are the DT800’s schedule triggers:

Schedule Trigger

Triggers can also be
conditional upon an
external or internal
state (that is, trigger
only while a
particular external
state or internal state
exists) — see “Trigger
While” on page 48.

An interval of time See “Trigger on Time

Interval” on page 46.

An external event See “Trigger on External

Event” on page 46.

An internal event (that is, an
event generated within the DT800)

A poll command from a host
computer

See “Trigger on Internal
Event” on page 47.

See “Trigger on Schedule-
Specific Poll Command” on
page 47.

Channel List

Most often you'll create schedules that instruct the DT800 to carry out channel-related tasks,
such as scanning one or more of its input channels and/or setting one or more of its output
channels. When you create these schedules, you group the channel details (their IDs and
optional instructions) together in a channel list within the schedule. Figure 40 (page 44)
shows a typical schedule — notice its schedule header and channel list components.

A channel list may contain just one channel entry or many, and each channel in the list must
be separated from the next by one or more space characters. Similarly, a schedule’s header
must be separated from its channel list by one or more space characters. This is shown in
Figure 40 and in “Example — Channel List” below.

The DT800 processes the channels in a channel list from left to right.

“Specifying Channel Details (Channel Lists)” beginning on page 62 covers channel lists in
defail.

Example — Channel List
The channel list
1V 3R 5..71 9TK("Boiler Temp") 3DSO=1

specnﬁes the following channels (each is separated from the next by a space character):
1V — read analog input channel 1 as a voltage

® 3R — read analog input channel 3 as a resistance
e 5.71 — read the sequence of analog input channels 5 through 7 (inclusive) as
currents

e 9TK("Boiler Temp") — read analog input channel 9 as a type K thermocouple
and assign it the unique name Boiler Temp
e 3DSO=1- set digital state output channel 3 ON (low/active — see “Digital State
Output Channel Types” on page 154)
Note that the example above is only a channel list and not a complete schedule. Here's the
same channel list used in a schedule (the schedule header RJI2Mhas been added):
RJ2M 1V 3R 5..71 9TK("Boiler Temp") 3DSO=1

The header identifies the schedule as Report schedule J that runs every 2 Mnutes.

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

A Simple Schedule

A schedule comprises a schedule ID (schedule identifier), a trigger that determines when the
schedule runs, and a list of processes to be carried out every time the schedule runs. For
example, the schedule

RA10M;BURST(100,1000) 1V 3R

specifies report schedule A as follows:
¢ RA— schedule ID
e 10M — trigger (run the schedule every 10 minutes)
e ;:BURST(100,1000) 1V 3R — process list (a burst command and a channel list)
e 1V 3R — channel list

Groups of Schedules — Jobs

A DT800 job is essentially a group of one or more schedules (each specifying a set of
processes) that performs the overall task.

It's entirely at the user’s discretion how the processes of an overall task are allocated between
schedules; there are no hard-and-fast rules. For example, you can choose to differentiate
schedules on the basis of function or purpose — some collect primary data, others perform
intermediate calculations, others process alarms, and yet others are responsible for returning
and logging data; or you can choose to assign a schedule to a single channel, such as the
DT800’s Serial Channel.

See also “Jobs” beginning on page 15.
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General-Purpose Report Schedules (RA, RB,...RK)

The DT800 supports eleven general-purpose report schedules, which you use to carry out
the repetitive processes of scanning input channels, evaluating calculations, handling alarms,
managing output channels, returning and logging data, and so on.
These report schedules have the identifiers RA RB RG RD RE RF, RG RH RI, RJand RK
A report schedule executes the processes assigned to it whenever it is triggered. A schedule
trigger can be

e an interval of time

® an external event

e an internal event

e a poll request from a host computer.

Trigger on Time Interval

0 1 2 3 4 5 ] 7
t L t t
Every 2 minutes

FIGURE 41 Typical intervaltriggered schedule

Report schedules can be triggered at regular intervals of time, determined by the DT800’s
realtime clock. Intervals can be an integer number of seconds, minutes, hours or days:

nD Days 1<n<65535
nH Hours 1<n<65535
nM Minutes 1<n<65535
nSs Seconds 1<n<65535
nT Thousandths of seconds ~ 5<n<65535
None  Continuous

Note The schedule first runs on the next multiple of the interval since last midnight (see
“Time Triggers — Synchronizing to Midnight” on page 58), and subsequently runs every
multiple of the interval thereafter. If the interval is not an even multiple of 24 hours, the DT800
inserts a short interval between the last run of the schedule prior to midnight, and the run of
the schedule beginning at midnight.

Examples — Trigger by Time Interval

B The schedule header

RA5S

instructs the DT800 to run Report schedule A every 5 seconds (5S).

B The schedule header

RG10M

instructs the DT800 to run Report schedule Gevery 10 minutes (10M).
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Trigger on External Event

LAny event on After 5 counts on
digital input 1 counter |1

t Text AbC arrives on

Serial Channe

FIGURE 42 Typical externally-triggered schedules

Report schedules can also be triggered by external events, which are manifested to the logger
as state changes on the digital input channels NDS or as pulses on the counter channels NC:

nE Trigger on a rising or falling transition of digital input channel 7
n+E Trigger on a rising transition of digital input channel 1

n-E Trigger on a falling transition of digital input channel 7

m. nE Trigger on a rising or falling transition of any of digital input

channels m. n

m. n+E Trigger on a rising transition of any of digital input channels m. n
m. n-E Trigger on a falling transition of any of digital input channels m. n
nC(c) Trigger after ¢ counts on digital counter channel n

1SERIAL" text " Trigger on the arrival of characters (from an external serial device)
at the DT800’s Serial Channel. The trigger can be of the form
¢ 1SERIAL™ , where any character arriving triggers the schedule
(note that there is no space between ™ ), or
® 1SERIAL"AbC" , where arrival of the exact string AbC triggers
the schedule.

See “Serial Channel” beginning on page 158.

where

n is a digital channel number
m. n

is a sequence of digital channel numbers (see “Digital Channels”
beginning on page 152)

is a string of characters arriving at the DT800’s Serial Channel
terminals from an external serial device

text

Triggering on Preset Counters

If a counter is preset to a value greater than its specified trigger count, the schedule is not
triggered. For example, a schedule set fo trigger after 10 counts on digital counter 2
(2C(10) ) cannot be triggered while counter 2 is assigned a value of 15.
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Examples — Trigger on Digital Channel Event

B The schedule header

RC1E

instructs the DT800 to run Report schedule C on every transition of digital input 1 (1E).
B The report schedule trigger

RA3+E

instructs the DT8OO to run Report schedule A whenever digital input channel 3 receives a low
to high (positive/rising) transition.

Examples — Trigger on Serial Channel Event

B The schedule header

RB1SERIAL"Pasta8zZ"

instructs the DT8OO to run Report schedule B on the arrival of the specific character sequence
Pasta8zZ at the DT800’s Serial Channel terminals (LSERIAL"Pasta8zZ" ).

B The schedule header
RG1SERIAL™

instructs the DT8OO to run Report schedule Gon the arrival of any character at the DT800's
Serial Channel terminals (LSERIAL™ ).

Trigger on Internal Event

f-Any change of 1CV.

to or frrom zero

FIGURE 43 Typical internally-riggered (CV-riggered) schedule

Report schedules can also be triggered by internal events, which you must specify to the
DT800 as channel variables (CVs) changing value:

nCV  Trigger on any change of nCVto zero or from zero

n+CV Trigger on any change of nCVfrom zero

n—CV Trigger on any change of NCVto zero

where

n s the channel variable number
See “Channel Variables (nCV)” on page 92.

Examples — Trigger on Internal Event

B The schedule header

RK6CV

instructs the DT8OO to run Report schedule K upon any change of channel variable 6 to or
from zero (6CV). For instance, the schedule RK

o will frigger when 6CV changes from 0.0 to 1.0, from 0.06 to 0.0, or from -1.3 to 0.0
o will not trigger when 6CV changes from 0.0 to 0.0, 7.0 to 6.0, or from -112.3 to
0.001.

B The schedule header
RD3CV

instructs the DT800 to run Report schedule D whenever the value of channel variable 3
changes to 0 or from O (3C\).
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B The schedule header
RK12+CV

instructs the DT800 to run Report schedule K whenever the value of channel variable 12
changes from 0 to any value (12+CV).

Trigger on Schedule-Specific Poll Command

txa poll command from
hast computer or DT800 alarm

FIGURE 44 Typical schedule-specific polltriggered schedule

Instead of a time or event frigger, you can apply the poll trigger (X) to a report schedule.
Then the schedule can be polled (that is, information requested) at any time by the
appropriate schedule-specific poll command Xa (where a is the schedule letter). Schedules
that can be polled in this way have the schedule IDs RAX RBX...RKX, and the poll
commands that trigger them are XA, XB,...XK

The poll command is issued
® by a host computer, or
® by an alarm action (see “Example — Alarm Action Processes: Using an Alarm to Poll a
Schedule” on page 101).

See also “RxX Schedule and Digital State Outputs” on page 155.
Example — Trigger on Schedule-Specific Poll Command
B The schedule

RDX 1..3TK

samples analog channels 1 to 3 as type K thermocouples (1..3TK ) whenever the DT800
receives an XDpoll command (that is, whenever it receives the character sequence XD either
from a connected computer, or by means of an alarm action from within the DT800.

Using Poll Commands with Standard Report Schedules
0 | 2 3 4 6
LEvery 2 minutes t t @ t
Additional scan triggered by XA poll command

rom host computer or DT800 alarm

7

FIGURE 45 A time-riggered or eventtriggered schedule can also be triggered by its poll
command

A report schedule defined with a time or event trigger can also be polled by its appropriate
poll command at any time. For example, the report schedule
RC5M 1V 2V 3V

normally runs every 5 minutes (5M, but it can also be run at any time by an XCpoll command
(from the host computer or an alarm).

For schedules that have a long interval, this is useful for checking that a sensor is functioning.
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Trigger While

A report schedule’s trigger can be enabled or disabled by an external condition (Figure 46).
This is called the While condition — that is, trigger only Wiile the external or internal
condition is true.
The While condition can be either

e states on one or more of the DT800’s digital input channels (1DS, or

e internal conditions specified to the DT8OO as states of channel variables:

1 nW Enable schedule While digital input 17 is high (true)

1 n~W Enable schedule While digital input 11 is low (false)

:m. nW Enable schedule While ANY digital input mto 1 is high (true)
:m. n~W Enable schedule While ANY digital input mito 1 is low (false)
1 nCV Enable schedule While nCVis non-zero

: n~CV Enable schedule While nCVis zero

Note that the colon (: ) is required.

Examples — While Condition

B The schedule header

RAL1E:2W

instructs the DT800 to run Report schedule A on every transition of digital input 1 (1E) only
while digital input 2 is high (:2W).

B The schedule header

RD1S:4~W

instructs the DT800 to run Report schedule D every second (1S) while digital input 4 is
low (:4~W).

B The schedule header

RK2H:9W

instructs the DT8OO to run Report schedule K every two hours (2H) while digital input 9 is
high (:9W).

B The schedule header

RC5M:12CV

instructs the DT800 fo run Report schedule Cevery 5 minutes (5M while channel variable 12
is not zero (:12CV ).

Eventiriggered schedules

Polltriggered schedules —————[RIX....

B The schedule header
RF6..8E:5W

instructs the DT800 to run Report schedule F on any transition of digital channels D6, D7 or
D8 (6..8E ) while digital input 5 is high (:5W).

Continvous Report Schedules (No Trigger)

[RA- >|RA... >|RA... >|RA... >|RA... >|RA... >|RA... >|RA... >|RA... >

LReceived by DT800
FIGURE 47 Continuous schedule

You can create report schedules that run continuously. These schedules start scanning as soon
as they are received by the DT800 (they are not activated by a trigger), and run until you
stop them (by sending a halt command or resetting the DT800, for example).

The speed of continuous schedules depends on the mode of sampling used — see
“Normal Mode Sampling” (page 51)and “Fast Mode Sampling” (page 52).

You define a continuous schedule simply by omitting the trigger from a report schedule.

Example — Continuous Schedule
B Sending
RA 1TK 6R(3W) 7TT

causes the DT800 to scan channels 1, 6 and 7 continuously. Notice that this schedule has no
trigger; for example, no 1S after RA

Schedule Modifiers

You can modify the way basic report schedules function. DT800 schedule modifiers do the
following:
o Extend the type of data acquired by the report schedule — see “Statistical Report
Schedules” on page 49.
o Change the underlying sample rate (data acquisition rate) — see “Fast Mode
Sampling” on page 52, and “Burst Mode Sampling” on page 53.

L

FIGURE 46 Triggers are enabled/disabled by a While condition

RA2M...

RKI1CV..;

RIX...

Only these schedule instances are
enabled ready for triggering.
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Special-Purpose Report Schedules

Polled Report Schedule (RX)

tx poll command from
host computer or DT800 alarm

FIGURE 48 The DT800's solitary polled schedule

The polled schedule is a report schedule whose trigger is a “request information now”
command issued
® by a host computer connected to the DT8OO during data acquisition, or
¢ by an alarm action (see “Example — Alarm Action Processes: Using an Alarm to Poll a
Schedule” on page 101).

The DT800 supports one polled schedule. It is specified by the RXschedule ID, and triggered
by an X poll command (that is, by an X character) sent from the host computer or from an
alarm. The polled schedule does not accept any of the report schedule triggers.

Channels, calculations and alarms included in a polled schedule are processed, reported
and/or logged once every time the DT800 receives an X poll command.

Example — Polled Report Schedule

B The schedule

RX 1V 2V

runs once every time the DT800 receives an X character.

Immediate Report Schedules

tSchedule received by DT800 LSend * to re-run
FIGURE 49 Typical immediate schedule

Instead of scanning according to time or event triggers, immediate schedules run
immediately — and once only — when they are received by the DT800.

An immediate schedule is simply a list of input channels, output channels, calculations and/or
alarms with no schedule header (that is, no schedule ID and no trigger). The DT800 executes
the list (up to the next carriage return) immediately and once only.

Notfe Any data resulting from an immediate schedule is returned to the host computer, but
is not logged.

Example — Immediate Report Schedule

B Sending

1TK 6R(BW) 7TT

causes the DT800 to immediately scan channels 1, 6 and 7 once only and return the data.
Notice that this schedule has no schedule ID and no trigger.

Cautions for Using Immediate Schedules

When programming the DT800, give an immediate schedule time to execute before issuing
a following BEGIN command, otherwise the immediate schedule’s data may not be returned.
You can ensure this in DeTransfer by inserting a \W wait command (for example, \W5, which
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pauses program execution for five seconds — between immediate schedule commands and
a BEGIN command.

If successive immediate schedules are entered too rapidly, then the channels may be
appended as if they were part of a single schedule. Setting P22=13 (see page 108) can
overcome this by ensuring a return character is placed after each reading.

Re-Running an Immediate Schedule
You can run the lastentered immediate schedule again by sending the * (asterisk) command
— that is, by sending a * character.

2 }mlﬁ,\s

L Every 3 minutes t
”‘)‘?"")""”)‘*‘“‘?D?‘*?’?"\‘QD‘?’ ddd 44144444

é 7

Statistical sub-schedule J

samples

Statistical report schedule
Statistical sub-schedule

Statistical result
returned every 3 minutes

FIGURE 50 Concepts — statistical report schedule and statistical sub-schedule

A report schedule can instruct the DT800 to return statistical information (average, SD, max.,
min.,...) for one or more channels. The DT800 does this by
® scanning its input channels and executing calculations at frequent intervals of time, then
e refaining intermediate values to produce a statistical data summary at longer intervals.

Note that there are two schedules involved:
o The primary statistical data is collected at frequent intervals, which are determined by
the statistical sub-schedule RS
o The statistical data summary (average, SD,...) is returned and logged at longer
intervals, which are determined by the report schedule that is requesting the statistical
information — the statistical report schedule.
Think of the statistical sub-schedule as a fast schedule (the slave) running within/below its
slower statistical report schedule (the master). This is why RSis called the statistical sub-
schedule.
The statistical sub-schedule has its own interval trigger. The default is one second, but you can
change that — see “Redefining the Statistical Sub-Schedule’s Trigger” below.
To return statistical data, you include — in any report schedule — a statistical channel option
for the specific input channels, calculations, and so on that you want to be scanned
statistically. For example
RALH 2TT(AV)

returns, every hour (RA1H, the average of one-second readings (because one second is the
default scan rate for the statistical sub-schedule) taken from the type T thermocouple
connected to channel 2 (2TT(AV) ).
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Note:
¢ Simply including a statistical channel option ((AV) in the example above) invokes the
statistical sub-schedule.
e You don't need to include RS the statistical sub-schedule’s ID, anywhere (unless you want to
alter RS trigger — see “Redefining the Statistical Sub-Schedule’s Trigger” below).
For details of the statistical channel options available, see the Statistical category of the
DT800 Channel Options table (page 74), or “Channel Options — Statistical” on page 85.
“Triggering and Schedule Order” (page 59) is also relevant to the statistical sub-schedule.

Redefining the Statistical Sub-Schedule’s Trigger

You can alter the statistical sub-schedule’s trigger from its default of one second.

You define the statistical sub-schedule’s trigger in the same way as for report schedules (see
“Schedule Trigger” on page 45"), by using the RSschedule ID and sending an RS..schedule
command to the DT80O0. If you don't specify the RSschedule’s trigger in this way, it defaults
to once per second. Here are some examples:

The schedule header instructs DT800 to collect specified statistical data

RS10S every 10 seconds

RS30M every 30 minutes

RS1-E on each 1 to O transition of digital input 1
RS continuously

Statistical Sub-Schedule Halt/Go

You can halt the statistical sub-schedule by sending the HS command, and start it again by
sending the GScommand.

Important Because statistical sampling of channels stops the moment you send the HS
command, be aware that the reported statistical summaries do not include data from this halt
period. This is most significant for the integral summary.

See also “Halting & Resuming Schedules” on page 59.

Multiple Statistical Information for a Channel

If more than one type of statistical information is required for a channel, then each statistical
option must be placed in a separate channel option list (see “Multiple Reports” on page 70).
For example, the channel list

1TT(AV)(SD)(MX)

results in periodic average, standard deviation and maximum data for the 1TT channel.

Statistical Sampling Error Message
If no statistical data has been scanned before being reported, then the an error E53-no
statistical samples is refurned (see the “DT800 Error Messages” table beginning on
page 197), and data is set to 99999.9.
This condition may occur when

e the statistical sub-schedule is eventtriggered

e the statistical sub-schedule has been halted

* a statistical sub-schedule scan interval is longer than its statistical report scan interval.

Example — Statistical Report Schedule
B The command
RS10S RALH 1TT 2TT(AV)(MX)

sets the statistical sub-schedule’s scan rate to 10 seconds (RS109 and includes statistical
sampling. It returns three temperature readings: a spot reading of channel 1 each hour (RA1H
1TT), and the average and maximum over the hour from 10-second samplings of channel 2
(RS10S 2TT(AV)(MX) ).
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Sampling Modes

The DT800 has three sampling modes — normal mode, fast mode and burst mode
(introduced in “Three Modes” on page 10). The following table gives you an idea of the
differences between the sampling modes by comparing how quickly the DT800 can take
readings for one type of DT800 input, voltage measurement with zero correction (V channel
type). Resolution and noise rejection are also compared.

Typical Maximum Sampling Speed in Hz Noise
Mode (samples/second) for V Channel Type Resolution Rejection
Normal 40Hz for one V channel 18 bits 50dB
7Hz for each of 10V channels sampled simultaneously ~ (best) (best)
Fast 200Hz for one V channel 15 bits Reduced
72Hz for each of 10 V channels sampled simultaneously
Burst 25kHz for one V channel 13 bits Reduced

1.5kHz for each of 10 V channels sampled simultaneously

Table: Sampling Modes Comparison — V Channel Type

Notice that as speed increases, resolution and noise rejection decrease. Of course, lower
resolution and/or noise rejection is not necessarily detrimental — for example, 13-bit
resolution can be more-than-adequate in many applications.

The sampling speeds above are for voltage inputs (V channel type). Sampling speeds are
faster for voltage-not-corrected inputs (VNCchannel type), and slower for more-complex
inputs such as thermocouples and bridges — see “Number of Fundamental Samples per
Reading” on page 63.

Sampling Speeds
The following table compares the sampling speed in samples per second per channel
attainable for various channel types and sampling modes using the DT800's default settings.

(Higher speeds are possible by fine-tuning the DT800's seftings — see “Getting Optimal
Speed from Your DT800” on page 188.)

Samples/Second (Hz) for EACH Channel
Number of Channels Sampled Simultaneously
Channel Type Mode 1 5 10 20
Voltage (no correction; Normal 45 44 23 14
NG Fast 210 140 100 63
Burst 50k 12k 6k 3k
Voltage (with zero Normal 40 14 7 4
correction; V), current, Fast 200 110 70 80
strain (voltage excite) Boret 25k " Tk =50
Thermocouples Normal 40 14 7 3.8
Fast 180 90 54 29
Burst 12k 3k 1.5k 750
Resistance, RTDs, Normal 40 7 4 2
strain (current excite) “Foot 170 65 34 16
Burst 12k 1.6k 800 400
AC voltage Normal 7.5 1.5 0.7 0.38

Table: Sampling Speeds

Normal Mode Sampling

To take a reading of one of its analog input channels, the DT8OO does much more than just measure
the channel once. It actually measures the channel many fimes (in the background), averages these
background measurements to produce a fundamental sample?, then carries out computations
on the appropriate fundamental samples fo arrive at “the reading” — see Figure 51.

In fact, the DT800 takes 80 background samples within each cycle of the local mains electricity
supply (20ms at 50Hz, 16.7ms at 60Hz). It does this for a very important reason — fo reject hum
(unwanted noise) that can be induced into signals by the mains supply. Moreover, the DT800 is

capable of doing this for up to five channels at a time, by interleaving them within the mains period.

This method — taking 80 background measurements for each of up to five channels within a
mains period and averaging them for the period — is the DT800’s default mode of operation
and is called normal mode sampling. There are no commands required to implement it,
and it supports all schedule functions (reading input channels, setting output channels,
executing calculations and processing alarms, for example).
This results in an overall sampling speed for, say, voltage channels (V channel type) of
approximately 29Hz. That is

e one V channel can be sampled approximately 29 times each second, or

e 29V channels can be sampled approximately once each second.
The actual sampling speed varies a little for different channel types and other conditions.

Example schedule ——— 1 > |:> |:> C
RA5S 7V...

—//\’\_,_\/\/\/
5s 10s 155 20s

Final readings * ‘ ‘ '
A

For the V channel type, the DT8OO derives each
reading from four fundamental samples.

Signal on
input channel 7

et I

samples l!\ [
\\ v O\ the average of up to 80

Each fundamental sample is
t background measurements
taken in every mains cycle.
i
i

ey po
Background [T
measurements i pu g
[y
ﬁlgﬁl;El ggde%iréc{ecpstrs;‘rgggings, fundamental samples and background measurements —

4 Fundamental samples are also covered in
e “Burst Factor 1 — Number of Fundamental Samples” (page 56)
¢ “Number of Fundamental Samples per Reading” (page 63)
o the Fundamental Samples column of the DT800 Cﬁannel Types table (page 63)
e “Speed Factor — Channel Type (Fundamental Samples)” (page 188)
e “reading” (page 209).
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Normal mode sampling has greatest accuracy, greatest resolution and greatest noise
rejection of the three sampling modes, and is appropriate to most data collection applications
where a number of channels are to be sampled from once per second to once per minute to
once per hour and longer.

Normal
mode

N b dod bt do ol doe s oo sdetoihd

FIGURE 52 Fast mode compared to normal mode

You're able to make the DT800 sample faster by altering some of its settings. For example,
you could

o decrease the number of background measurements taken to average for each

fundamental sample (set P46 to, say, 5 or 2; normal mode’s default is 80)

e set the ADC frequency to maximum (set P60=100)

e increase the setting for local mains frequency (set P11 to, say, 500 or 1000)

e optimize other minor ADC settings (set P58=100, for example).
But making such changes has a global effect — that is, all schedules are sampled according
to the new settings. This may be a disadvantage because, if you speed up sampling in this
way to accommodate schedules that require fast sampling, the resulting lower performance
(reduced resolution, accuracy and noise rejection) is also applied to any slow schedules you
have.
Therefore, a better alternative is to set these parameters on a schedule-by-schedule basis. The
fast mode modifier allows you to do this.

Fast Mode Modifier — General
The general format of the fast mode modifier is
JFAST( m ADC frequency , mains_frequency )
where
Range
m is the number of background measurements 1 to 150
to average for a fundamental sample (P46) (default = 2)

ADC_frequency is the ADC speed in Hz (P40) 1to 100
(default = 100)
mains_frequenc is the local mains frequency in Hz 48 to 1000

y (P11)

Fast Mode Modifier — Default
You'll mostly use the fast mode modifier in its default form
,FAST

(all quantifiers omitted) because the default causes the DT800 to scan continuously at the
fastest speed possible for this mode (burst mode is faster still — see page 53) by automatically
setting

® number of background measurements taken to average for each sample to 2 (P46=2)

e ADC frequency to 100kHz (P60=100)

e |ocal mains frequency to T000Hz (P11=1000)

e frame capture cycles to 1 (P57=1).

(default = 1000)
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Using Fast Mode
To use the fast mode modifier, you apply it to individual schedules. For example
RA,FAST 1V 2V 3V

specifies that the RAschedule is to run continuously (no trigger) in default FAST mode to
sample the three analog channels.

No Trigger in Fast Mode Schedules

Although you can include a trigger in a report schedule containing the fast mode modifier,
there’s no benefit in doing this — fast mode is intended for continuous use (see Figure 52,
and “Continuous Report Schedules (No Trigger)” on page 48).

To see why, consider the time-triggered (3S) schedule command
RA3S,FAST 1V

which instructs the DT800 to go into fast mode (alter its background measurement, ADC
frequency and mains frequency settings), take a reading, wait three seconds (3S) and repeat
this process until you halt the schedule. Here the DT800 is simply operating exactly as it
would in normal mode, but with the reduced noise rejection, reduced resolution and reduced
accuracy of fast mode. For this reason, we recommend that you reserve the fast mode
modifier for use when you want the DT800 to take continuous readings at high speed (the
speed is determined by the fast mode modifier’s settings).

Fast Mode and Burst Mode

The DT800 has another mode of operation called burst mode (see page 53, in which it
takes readings continuously and even more rapidly than it can in fast mode. But this very high

speed operation can only be sustained for short periods of time — that is, in bursts. Therefore:

o Use fast mode when you require rapid measurements to be taken over a long time
period.

o Use burst mode when you require extremely rapid measurements to be taken but only
for a brief time period.

Fine-Tuning Fast Mode

If you need to match specific requirements, you can set the variables for the fast mode
modifier to produce sample rates that are faster than normal mode, but less than the fastest
obtainable in fast mode. For example

RA1M,FAST(20,50,100) 1V 2V 3V

The Real Advantage — Tailored Sampling
The real advantage of the fast mode modifier is that individual report schedules can be
tailored to sample faster, and others to sample more slowly but at greater accuracy and
resolution. For example, in the program
BEGIN
RA5M 1..4TK
RB,FAST 8V 9V 10V
END
the thermocouples (RA5M 1..4TK ) are sampled every 5 minutes in normal mode (no FAST

modifier) for maximum accuracy and resolution. Meanwhile, the voltages are being
measured continuously at the fast mode rate (RB,FAST 8V 9V 10V ).
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Other Influences on Sampling Speed

You can further increase sampling speed by doing one or more of the following:

® Use simple channel types — for example, use uncorrected voltage VNCinstead of
corrected voltage V, or measure only voltage in bridge measurements (assume
excitation is constant).

e Disable the DT800’s auto-range feature by applying a GL..channel option
(see page 72).

o |f data is returned in real time, use a minimal data format and increase the comms baud
rate.

e Don't log data (memory access is relatively slow, especially to Flash cards).

See the sections “Getting Optimal Speed from Your DT800” on page 188 (particularly the
“Speed Factor — Channel Type (Fundamental Samples)” subtopic), and “Number of
Fundamental Samples per Reading” on page 63 for further discussion of sampling speed.

Burst Mode Sampling

The DT800 also supports burst mode sampling, which captures analog input data at very
high sampling rates for short periods of time. This is useful for capturing waveforms, pulses
and other fast analog events.

Although you implement burst mode in the same way as you do fast mode — by applying a
schedule modifier to a report schedule — the mechanisms of the two modes are completely
different, and burst mode allows much higher sampling speeds than fast mode.

Important You can only sample analog input channel types in burst mode. The DT800
does not support the following in burst mode:
e frequency channel types
e digital and counter channels
e serial sensor channel
delays
analog output channels
system variables, system timers
calculations, spans, polynomials, attenuation factors
ALARM, IF or DO commands

Burst Mode Basics

When a burst schedule commences, the DT800 continuously samples the analog channels

being bursted at the specified burst clock speed (typically much faster than normal mode or
fast mode) and loads them into a circular data buffer, the DT800’s burst memeory, which
holds exactly the number of readings you specify — see Figure 53. When the burst memory
is full, the next new reading overwrites (replaces) the oldest reading, and so on.

The DT800 continues this process of very fast sampling and circular updating of the oldest

readings in burst memory until either the burst is completed or the burst times out.

Bursts and DT800 Resources

Burst mode sampling uses all of the resources of the DT800, and so, during a burst, no other
functionality is possible. When the burst is complete, other functionality resumes.
Moreover, you can include more than one burst channel in a schedule and more than one
burst schedule in a job, but the DT8OO only carries out one burst at a time. (Although, when
processing a burst schedule containing several channels, the DT800 interleaves its focus
across each of the channels until the bursting of all the channels is complete.)

Burst Pre/Post Trigger — Introduction

In addition, if you want, you can specify an analog or digital trigger for the burst, called the
pre/post trigger, and data from burst memory can be captured relative to this trigger (that
is, before and after this trigger). The position of the pre/post trigger in the burst memory

(specified in %) defines the proportion of the memory allocated to pre-trigger data, and the

' Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

For a burst, the DT8OO temporarily allocates
part of its memory to hold exactly the quantity
of fundamental samples required to obtain
the number of burst readings  you
specify. This component of the DT800's
memory is called burst memory.

Burst memory is circular. That is,
once the burst memory is full, the
next new sample replaces
(overwrites) the oldest sample,
and so on. In this way, the burst
memory always holds the latest and
the exact number of readings

you specify.

75% readings =120

2
2
2
2
=
=
=
==
readings =200 g 25%
5
I~
~
S
S
&
S

FIGURE 53 Burst memory is circular and adjusts its size to suit the number and type of
readings  required.

.Alorms p96 . Parameters p107 ‘Switches plll ' Error Messages p197

sydeouo) sjnpaypg  sajnpayss — @ ind



UM-0068-A2

proportion allocated to posttrigger data (called pre-trigger memory and post-trigger
memory) — see Figure 54.

Warning Don't confuse this pre/post frigger with the trigger of the burst's report
schedule:

® The report schedule trigger (5S in RA5S., .for example) starts the process of loading
samples into the circular burst memory at burst clock speed.

e The pre/post trigger controls the “snapshot” of the burst memory that the DT800
captures. That is, which readings — relative to the position of the pre/post trigger —
the DT800 returns and/or logs.

See also “Report Schedule Trigger” (page 56) and “Pre/Post Triggers” (page 57).

When the pre/post trigger occurs, the DT800 returns pre-trigger and postrigger data relative
to the trigger position you specify. For example:

e For the 120 readings and 50% pre/post trigger position shown in Figure 54
(page 55), the 50% trigger instructs the DT800 to return a 120-readings burst
consisting of the 60 readings taken immediately prior to the pre/post trigger occurring
(“pre-trigger”), and the 60 readings taken immediately after the pre/post trigger
occurred (“posttrigger”).

e For the 120 readings and 30% pre/post trigger position shown in Figure 54, the 30%
trigger instructs the DT800 fo return a 120-readings burst consisting of the 36 readings
taken immediately prior to the pre/post trigger occurring (“prerigger”), and the 84
readings taken immediately affer the pre/post trigger occurred (“postirigger”).

® For 120 readings and 0% pre/post trigger position, the DT800 returns the 120
readings that immediately follow the trigger (all posttrigger).

e For 120 readings and 100% pre/post trigger position, the DT8OO returns the 120
readings stored prior to the trigger (all pretrigger).

e For 120 readings and no pre/post trigger defined, the DT800 simply returns the first
120 burst readings it collects.

Post-Burst Calculation Period

During a burst, the DT800 rapidly samples the analog inputs being bursted and temporarily
stores the resulting primary ADC data. Then when the burst is complete, the DT800 calculates
this primary data to engineering units ready for return and/or logging. This post-burst
calculation period can take several seconds depending on the number of data points and
type of analog data.

The DT800’s default is to return burst data to the host computer immediately after it is collected
and calculated. You can disable this — see /B in the DT8OO Switches table (page 111).

Stopping a Burst

Any command arriving at the DT800’s Host RS-232 port or Ethernet port cancels a burst.

Maximum Speed of Burst Mode
See “Best Speed in Burst Mode” on page 188.

Burst Mode Modifier

The format of the burst mode modifier is

;BURST( readings{,speedy{,trigger{,position{,timeout}}}} )
where

readings is the number of readings to be taken for each channel in the burst.
Figure 53 illustrates this.
Range 1 to 65535 fundamental samples — see “Actual Number of

Burst Samples” below.

is the burst clock speed (ADC speed) in Hz.

speed is optional. If omitted, speed is determined by P48 (default
is 100kHz).

Range 1000 to 100000

speed

trigger is the pre/post trigger quantifier.
trigger s optional. If omitted, the burst returns 100% of
readings immediately. If included, it can be either
e a digital event n+E, n—E or NE (see “Pre/Post Trigger — Digital
Event” on page 57), or
¢ an analog level defined by the LEVEL channel option (see
“Pre/Post Trigger — Analog Level” on page 57).

position is the pre/post trigger position in the burst memory, expressed as
the proportion of pre-trigger readings in %. See examples in “Burst
Pre/Post Trigger — Introduction” (page 53), and Figure 54

(page 55).

position is optional. If omitted, 100% of the readings are
taken after the trigger.

Range O to 100%

timeout is the pre/post trigger timeout period. If the pre/post trigger does
not occur in this period, the DT800 terminates the burst and returns
a Burst Timeout  message.

NS — timeout is in seconds

NM — timeout is in minutes

nH — timeout is in hours

timeout s optional. If omitted, timeout is determined by P54
(default is 10S).

Note that a timeout  of 0S, OM, or OH, or setting P54=0,
creates an infinite timeout. (The burst can be cancelled by any
command arriving at the DT800.)
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50% pre/post trigger: the DT800 returns
‘60 prerigger readings and 60 postirigger readings.

, 30% pre/post trigger:
the DT800 returns

36 pre-trigger readings and
84 postrigger readings.

readings =120 readings =120

ostrigger reading

readings =120

10% pre/post trigger: the DT800 returns 100% prg/posl tr'igger: the DT800 returns
120 postrigger readings. 120 pre-trigger readings.

FIGURE 54 Burst pre/post trigger examples (50%, 30%, 0% and 100%)
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Actual Number of Burst Samples

There are two important factors that contribute to the actual number of samples that the DT800
takes in a burst. The factors are
e for each channel type, the number of fundamental samples required to obtain an
individual reading — see Figure 55
e the number of channels in the burst.

Burst Factor 1 — Number of Fundamental Samples®
For many of its channel types, the DT800 must take more than one sample in order to arrive
at a reading. For example:
® a voltage-notcorrected reading (VNCchannel type) requires the DT80O0 fo take just one
sample (which is also the final reading), whereas
e a corrected voltage reading (V channel type) actually requires the DT800 to take four
samples and perform a calculation to arrive at each final reading.
Such samples are called fundamental samples.

Burst Factor 2 — Number of Channels

The number of samples taken by a burst also depends on the number of channels in the burst,
because the number of readings s returned for each channel in the burst. For example,
the burst modifier

;BURST(100) 1VNC

returns 100 readings for the single channel 1VNG a fotal of 100 readings, whereas
;BURST(100) 1VNC 2VNC 3VNC

returns 100 readings for each of the three channels, a total of 300 readings. Therefore, the
circular burst memory size is 100 samples in the first example, and 300 samples in the
second example.

Example burst schedule ———— > |:> |:> C
RA5S;BURST..7V

Signal on
input channel 7

5s 10s

D A

*}}\\!}\! I
NN

ARy Oy Y v v v

Final burst readings

15s 20s
£ 4
T 4
For the V channel rﬁpe, the
DT800 derives eac

reading from four
undamental samples.

RS £ A1 A A AN A AR AN A

FIGURE 55 Concepts: readings and fundamental samples — burst mode

> Fundamental samples are also covered in

* “Normal Mode Sampling” (page 51)

 “Number of Fundamental Samples per Reading” (page 63)

e the Fundamental Samples column of the DT800 Cﬁonnel Types table (page 63)
* “Speed Factor — Channel Type (Fundamental Samples)” (page 188).
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Example — Actual Number of Burst Samples

The following burst modifier demonstrates the combined effect of both of the above factors:
;BURST(100) 1V 2V 3V

The V channel type in the 1V channel ID requires the DT800 to take four fundamental samples
to arrive at each reading (see the Fundamental Samples column of the DT8OO Channel Types
table on page 63), and 100 readings are wanted in the burst ((100) ). That is, 4 x 100 =
400 samples are required to obtain the 100 burst readings for the 1V channel.

Similarly, the DT800 must sample the 2V channel 400 times and the 3V channel 400 times
to obtain their 100 readings each. Therefore, the total number of fundamental samples
required to obtain 100 readings of each of the three channels is 3 x 400 = 1200.

Note The DT800’s burst memory is limited to 65,535 fundamental samples taken in
binary multiples called frames (see the footnote on page 188) — not 65,535 readings.

Bursts — The Bottom Line

Because of the two factors above, the amount of burst memory required by a burst schedule
can sometimes be complex to determine. Because of this, the DT8OO always checks your burst
commands prior to executing the first burst and returns the error message E34 - Too many
samples requested for burst if the number of fundamental samples required
exceeds the DT800's burst memory capacity of 65,535 fundamental samples. Therefore, we
recommend you simply send a test burst and, if E34 is returned, make changes to your burst
schedule such as
e reducing readings
® using alternative channel types that require fewer fundamental samples (for example,
use VNCinstead of V) — refer to the Fundamental Samples column of the DT800
Channel Types table (page 63)
¢ reducing the number of channels included in the burst — use separate bursts of (ideally)
just one channel each, rather than one burst modifier containing several channels.

Report Schedule Trigger

You always use the burst mode modifier in conjunction with a report schedule. The report
schedule’s frigger starts the burst process, which then proceeds according to the burst
quantifiers you specify.

Examples — Report Schedule Triggers and Bursts

B The report schedule

RA5S;BURST(100,1000) 1V 2V 3V

instructs the DT8OO to carry out a burst sampling of the three voltage channels every 5
seconds.

B The report schedule

RC1+E;BURST(250,5000) 1..4VNC

instructs the DT800 to carry out a burst sampling of the four voltage channels every time a O
to 1 transition event is received by digital input channel 1.

B The report schedule

RK;BURST(300,1000) 1V 2V

instructs the DT8OO to continuously collect bursts of 300 readings from each of the two
voltage channels. (When no burst trigger is specified, the DT8OO commences the burst within
30ms of the schedule trigger occurring.)
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Pre/Post Triggers
See the lead-in fo this topic in “Burst Pre/Post Trigger — Introduction” on page 53.

The burst pre/post trigger  specifies the point at which pre-rigger buffering stops and
postirigger buffering starts (buffering = loading into burst memory). Don’t confuse it with the
trigger of the report schedule that contains the burst modifier.

A burst pre/post trigger can be either a digital event or an analog level.

Pre/Post Trigger — Digital Event

The burst pre/post trigger ~ can be a digital event that is input to the DT800 by means of
any of its digital input channels.

The DT800 recognizes the following transitions:

a 0 to 1 transition _/_ specified by n+E

a 1 to 0 transition _\_
any fransition _/_ oR _\_ specified by nE

The DT800 responds to the pre/post trigger within 10ps of the trigger occurring.
Example — Digital Event Pre/Post Trigger

B The schedule command
RF60S;BURST(2000,5000,9+E,50) 11V

instructs the DT8OO to collect a burst of 2000 voltage readings at 5000 Hz (0.2ms intervals)
from analog channel 11 every 60 seconds (RF60S). When a positive-going transition occurs
on digital input channel 9 during the burst (9+E), save the most recent 50% of readings in
pre-trigger memory and collect the subsequent 50% of readings in posttrigger memory.
When the data is later returned, the trigger will have occurred in the middle of the data set

where 1 is the
digital channel
number

specified by n-E

— 1000 readings before the pre/post trigger, and 1000 readings after the pre/post trigger.

Pre/Post Trigger — Analog Level

The burst pre/post trigger can also be a particular value or level reached on a DT800 analog
input channel (which can be a channel under test or a separate trigger channel). The general
format of this burst pre/post triggering is

;BURST( readings{,speedf, LEVEL{, position{,timeout}}}} )
where

LEVEL indicates that one of the analog channels in the channel Tist will

provide the pre/post trigger

In_addition, the trigger channel must be in the schedule channel list and have the LEVEL
channel option applied o it:

;BURST( readings{,speedf, LEVEL{, position{,timeout}}}} )
channel (LEVEL>value{ : nCV})

;BURST( readings{,speedf, LEVEL{, position{,timeout}}}} )
channel (LEVEL<value{ :nCWV})

where

More than one
channel in the burst
schedule can have
the LEVEL channel
option, and any one
can frigger pre/post
buffering.

channel (LEVEL>value ) generates a pre/post
trigger if the reading for
the channel exceeds
value

generates a pre/post
trigger if the reading for
the channel falls
below value

channel (LEVEL<value )

2 NCV is a channel variable While condition (see “Trigger While” on page 48).
: NCVis optional. It is set to 1 if this channel’s input level triggered the
burst; otherwise, NCVis set to 0. The CVs can be tested later to identify

the trigger that caused the burst.

Note The channels used to trigger must be type VNC. This is because the burst mode does
not calculate the actual readings until after the burst has finished reading.

Examples — Analog Level Pre/Post Trigger

B The schedule command

RA;BURST(500,2000,LEVEL,50,1M) 1VNC(LEVEL>200)

instructs the DT800 to run the burst continuously (RA, no report schedule trigger), and the
burst cycles 500 readings (500) in the burst memory looking for the level of the test channel
to exceed 200mV (LEVEL>200). When the pre/post trigger occurs, save the most recent
50% of readings in pre-trigger memory and collect the subsequent 50% of readings in post-
trigger memory. Timeout if the trigger does not occur in 1 minute (1M.

This program is appropriate for “wave catching” or “pulse catching”.

B The program
BEGIN

RA1+E;BURST(100,1000,LEVEL,25)

1VNC(LEVEL>1200:1CV)

2VNC(LEVEL>1000:2CV)

RB1-E

1CV("Chn 1 trigger")

2CV("Chn 2 trigger")
END
defines a levelriggered burst that can be triggered either by channel 1VNCexceeding
1200mV (LEVEL>1200), or by channel 2VNCexceeding 1000mV (LEVEL>1000). When
the trigger occurs, 25% of readings are kept in pre-trigger memory and the following 75% of
readings are collected in posttrigger memory. The pre/post trigger channel is returned by the

(RB1-E) schedule.
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WORKING WITH SCHEDULES

Entering Schedules Into the DT800
(BEGIN-END)

Report schedules must be entered into (that is, sent to) the DT800 as a group. And because
the schedules and processes that comprise a job or program often extend over more than one
line, you embrace them between the keywords BEGIN and ENDto designate the beginning
and end of the group to the DT800. Here's an example:
BEGIN

RA10S

ATT("Oven Temp")

5TT("Flue Temp")

RB1S

2C("Water Flow")
END

Note You cannot append additional channels to a schedule once it has been sent to the
DT800. Instead, you must re-send the full set of schedules, including the additional channels.
(But it is possible to alter an individual schedule’s trigger — see “Changing a Schedule
Trigger” on page 59.)

BEGIN-END Rules

Note the following rules:

e Each line can be up to 254 characters long.

e Processes on lines without a schedule header are included in the schedule immediately
above. In the example above, 4TT("Oven Temp")  and 5TT("Flue Temp")
are included in schedule RA and 2C("Water Flow") is included in schedule RB

A carriage return must terminate each line.

e Always place the ENDstatement on a separate line, by itself. (If a syntax error exists in
a line, the DT800 ignores the remainder of that line. Therefore, if such a line contains
an ENDstatement, the DT800 never sees the ENDstatement, which can leave the
DT800 in an indeterminate command processing state.)

How BEGIN-END Works
When the DT800 receives the BEGIN keyword, the DT800 halts all currently-executing
schedules and deletes them, ready to receive the new program... UNLESS

e the schedules are locked (see /F in “Switches” on page 111), or

e the current program contains data, or

e the current program contains alarms, or

e the current program is locked.
The BEGIN-END construct can contain blank lines and any other DT800 commands (these
are executed on entry). When ENDis received, the original Halt/Go state is restored.

See “Jobs” on page 15 for additional important BEGIN-END information.
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Using Immediate Schedules in Programs

Immediate schedules are often included in DT8OO programs for tasks such as assigning initial
values to channel variables, setting output channels to initial states, taking tare readings for
input channels, and so on.
In these cases, you enter the immediate schedule processes after the BEGIN keyword and
before the first report schedule. For example, here’s a program containing three immediate
schedules (lines 2, 3 and 4):

BEGIN

10CV(W)=10

22CV(W)=125

4DS0=1

RAIM

1TK("Oven Temp",=1CV)

IF(1CV>22CV){[10CV=10CV-1]}

IF(10CV<1){[4DSO=0]}

END

When you send the above program to the DT800, the CV and DSOassignments (lines 2, 3
and 4) are made exactly as if you'd sent the three lines as separate immediate schedules.

Time Triggers — Synchronizing to

] ]
MIC’III?'I"
Time triggers for report schedules function in two different ways depending on the setting of
the synchronize-to-midnight switch (/s or /S, see page 111).
Synchronize-To-Midnight Switch Enabled

If the synchronize-to-midnight switch is enabled (/S , the DT800’s default), the intervals of all
schedules with time triggers are synchronized to the previous midnight.

When a time-riggered schedule is entered, the schedules first run on the next multiple of the

interval since last midnight, and subsequently run on every multiple of the interval thereafter.

If the interval is not an even multiple of 24 hours, the DT800 inserts a short interval between
the last run of the schedule prior to midnight and the next run of the schedule at midnight.
For example, if you send the schedule

RA10H

to the DT800 at 06:00:00, it first runs at 10:00:00 (4 hours since entry, but 10 hours since
midnight) and then at 20:00:00 that day; then at 00:00:00, 10:00:00 and 20:00:00 the

next day; and so on.
Synchronize-To-Midnight Switch Disabled

If the synchronize-to-midnight switch is disabled (/s ), the schedules run at intervals relative to
the time that the schedule is entered. For example, if you send the schedule

RA10H

to the DT800 at 09:30:00, it first runs at 19:30:00 that day; then at 05:30:00 and 15:30:00
on the next day; at 01:30:00 and 11:30:00 on the following day; and so on. That is, every
10 hours of elapsed time.
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Retrieving Entered Schedules and
Programs

Use the SHOWPRQO{8mmand to return the current program running in the DT800, or the
SHOWPROG"JobNameiommand fo return the program for JobName in the logger (see
the DT800 Job Commands table on page 16). These commands return everything between
BEGIN and END

Triggering and Schedule Order

When different schedules are due to trigger at the same time, the schedules execute in the
order of RA RB...RK

When there are statistical channels in a schedule and the statistical sub-schedule is due at the
same time as the report schedule, the statistical sub-schedule runs prior to the report
schedules. You cannot change this order.

Channels within schedules are sampled in the order of entry (left to right).

Changing a Schedule Trigger

You can change a schedule’s trigger at any time simply by sending a new schedule ID and
trigger without any processes, such as
RC10M:2W

Important |f you include any processes, a new schedule is created that replaces all
previous schedules UNLESS
e the previous schedules have logged data into memory, or
¢ logging is enabled by the LOGONommand (see “LOGON and LOGOFF Commands”
on page 76), or
e the schedules are locked by the /F switch (page 111), or
¢ a LOCKJOB.command has been applied (see the DT8OO Job Commands table on
page 16), or
e the PROFILE"JOB_SETTINGS"...command has been used to prevent the re-
definition of jobs (see “User Startup Profile” on page 113).

[ ]
Naming Schedules
You can add a name (maximum eight characters, no spaces) to any of the general-purpose
report schedules (RA RB...RK. For example
RA"Boiler_1"10S 1..5TK

Schedule names are returned in the DIRJOBS report (page 16) and STATUS14report
(page 122).
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Halting & Resuming Schedules

Schedules can be halted individually or as a group:

H Halt all schedules

HA, HB,...HK  Halt RA RB...RKschedule

HS Halt the statistical sub-schedule (see “Statistical Sub-Schedule Halt/Go”
on page 50)

Schedules can be resumed (GOed) individually or as a group:

G Resume all schedules

GA, GB,...GK  Resume RA RB...RKschedule

GS Resume the statistical sub-schedule (see “Statistical Sub-Schedule

Halt/Go" on page 50)

L]
Locking Schedules
Schedules in the DT800 can be locked by the /F switch command (page 111) to prevent
them from being accidentally changed or deleted.

You can also lock the entire job that contains the schedules — see the
LOCKJOB'JobNameée' command in the DT800 Job Commands table (page 16).

(]
Deleting Schedules
You cannot delete individual schedules from the DT8OO — you must delete the entire job
containing the schedules.

Important A locked job must be unlocked and any stored data and alarms deleted
before the job itself can be deleted — see the UNLOCKJOBDELDATA and DELALARMS
commands in the DT800 Job Commands table on page 16.

Once a job has been unlocked, and stored alarms and data has been deleted, use the
following commands to delete the job:

Command Action
DELJOB Deletes the current job from the DT8OO  See the DT800

7 ; Retrieval Commands
DELJOB"JobName' Deletes only JobName from the DT800 Sumnyieeen
DELJOB* Deletes all jobs from the DT800 page 186.

If any schedule has stored alarms or data into memory, or data logging is enabled by
LOGONor schedules are locked by /F , you cannot erase the job (the DT8OO issues error
message E4 or E48 — see “Error Messages” beginning on page 197).

Sending a new job to the DT800 automatically erases the current job from the runtime
environment. However, the job and its data remains in memory and can be run again at a
future time.

.Alorms p96 . Parameters p107 .Switches plll 'Error Messages p197

$8|NPaYds Yiim Bunjiopy  sojnpayrs — @ ibd

Page
59



UM-0068-A2

Special Commands in Schedules

Here are some special commands that you'll find useful for controlling the flow of data-
processing in schedules. There are two tools for conditional program flow control:

e the IF... command

* conditional expressions
and one tool for unconditional program flow control:

o the DO..command.

Conditional Processing — IF... Command

The DT800’s IF... command allows processes to be performed conditionally — that is, upon
other factors being true. The general format of the command is

IF( condition )" actionText "{[ actionProcesses ]}

where
If condition s true  the processes are carried out See “Condition
IFcondition  is false the processes are nof carried out  1ests” below.
actionText is optional and, if included, is returned to the host

computer each time the IF... command tests true.

The actionText  is not logged.
actionProcesses can be reading input channels, setting output channels,

performing calculations, setting of any global or system

parameters, and so on.

If the actionProcesses produce data, this can

be returned to the host computer but is not logged.

Condition Tests

The condition works in the same way as the condition for alarms. Normally, channel
variables are tested in the condition, and the tests can be as follows:

Number of
Operator  Operation Setpoints
< Less than setpoint 1
> Greater than or equal fo setpoint 1
<> Less than first setpoint, OR greater than or equal to 2
second setpoint
>< Greater than or equal to first setpoint AND less than 2

second sefpoint

The setpoints can be a floating-point constant or a channel variable. The number of setpoints
depends on the logical operator.

The IF... condition is tested each time that the schedule it belongs to is run, and the text and
processes are executed every time the condition tests true.

Examples — IF... Command

B When run in a schedule, the IF command

IF(1CV>3.57){[2CV=12.6]}

specifies that if the current value of 1CV exceeds 3.57 (LCV>3.57 ), assign the value 12.6
to 2CV (2CV=12.6 ). If 1CV is less than 3.57 when the condition is tested, no assignment is
made.

. Wiring p168 ‘ Schedules p44 . Channel Types p63 . Channel Options p71

B When run in a schedule, the IF command

IF(10CV><10,100){[5CV(W)=1 RA1M]}

specifies that if the value of T0CV is between 10 and 100 (10CV><10,100 ), set a flag
(5CV(W)=1) and change the trigger for the RA schedule to 1 minute (RALM.

"Working Channels Hide CV Data” (page 92) explains the Wchannel option used in the
example above.

IF...THEN...ELSE

The IF... command has no ELSE alternative (as in the BASIC language’s IF...THEN...ELSE
construct). But where an IF... THEN...ELSE test and function is required, you can achieve this
using two IF... commands.

For example, for any pass of a schedule containing the two IF commands
IF(LOCV<100){[5CV(W)=0]}

IF(10CV>100){[5CV(W)=1]}

only one of the tests will be true, and so the flag will be set appropriately.
See also “Conditional Processing — Boolean Expressions” below.

Conditional Processing — Boolean
Expressions

Boolean expressions can also be used in schedules to return a result that is dependent on a
condition being true or false.

For example, the expression

2CV=(1CV*2*(1CV<1000))+(1CV*4*(1CV>1000))

sets 2CV to a value of 1CV*2 if 1CV is less than 1000, or to a value of 1CV*4 if 1CV is
greater than or equal to 1000. (The Boolean expressions (1CV<1000) and
(1CV>=1000) evaluate to a value of 1.0 if true, or 0.0 if false.)

Conditional expressions such as the example above provide an IF...THEN...ELSE function.
(See also “IF...THEN...ELSE” above.)
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Unconditional Processing — DO...
Command

The DO. command is similar to the IF... command, except that it has no conditional test. This
means that its processes are performed each and every time the report schedule containing
the DO..command is run.

The general format of the DO..command is

DO"actionText "{[ actionProcesses 1}

where
actionText is optional and, if included, is returned to the host
computer each time the DO..command tests true.
The actionText  is not logged.
See “DO... actionText” below.
actionProcesses can be commands for reading input channels, setting

output channels, performing calculations, setting of any
global or system parameters, and so on.
actionProcesses is optional.

If the actionProcesses produce data, this can
be returned to the host computer but is not logged.

See “DO... actionProcesses” below.

The DO. command can include either " actionText
or both.

The DO..command is particularly useful for executing — within schedules — DT800
commands that cannot normally be placed in schedules (parameter, switch, unload, alarm,
job and delete commands, for example). In other words, the DO..command allows you to
place direct commands within runtime commands® so that the direct commands are executed

or{[ actionProcesses [}

during runtime. You can even place RESETwithin a DO. command, but we recommend that

ou NEVER do this.
Warning Use the DO..command with great care. Although it’s a powerful and flexible
command, it does not prevent you from making unreasonable or unrealistic requests of the
DT800 during runtime, and some users have found that it can lead to program execution
problems or program failure.

DO... actionText
actionText  is returned to the host computer whenever the DO..command is executed
within a report schedule. actionText  can be
® any prinfable text
e "A'to"Z control characters; *G (bell), *M (carriage return) and *J (line feed) are
often useful
e the special substitution characters # (replaced by the current time when the fext is
returned) and @(replaced by the current date when the fext is returned).

DO... actionProcesses

actionProcesses can, in theory, be any DT800 command. But, in practice, some
DT800 commands are likely fo cause program runtime errors and even program failure. In
particular, do not include report schedules or alarms in DO..commands.

The most common use of DO..actionProcesses is to change parameter and switch
seftings to suit requirements of various parts of your program.

¢ Direct commands are commands that perform direct tasks within the DT800 the moment
they are sent (for example, switch commands and parameter commands). Runtime
commands define the runtime tasks (for example, a schedule command).

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

actionProcesses are executed where they occur in report schedules. Therefore, be
aware that their result is in effect when the DT8OO executes the next command of your
program.

Examples — DO... Command
B The schedule command
RA5M DO"Hello World"

instructs the DT8OO to return the message Hello World

to the host computer when the
schedule runs (every five minutes).

B |n the program
BEGIN
RB1IM
DO"Boiler 99"MAJ"
1..5TK
END

the DO..command returns the heading text string Boiler 99
(™ = carriage return, NJ = line feed).

before each record of data

B The command
DO{[RUNJOB"Phase_2"]}
runs the job Phase_2 each time it executes.

B The schedule command
RC2+E DO"AT&F EO Q1 S0=2 *"M"

instructs the DT800 to output a modem initialization string (AT&F EO Q1 S0=2 "M )
whenever an external event occurs (2+E); for example, whenever the modem powers up.

B The schedule command

RD1M
DO{[P11=500 P47=10]}
1.5TK
DO{[P11=50 P47=5]}
8V 10V

instructs the DT800 to change its ADC setup (P11 and P47) to read channels 1..5TK , then
change it again fo read channels 8V and 10V.
B The schedule command
RE1D
DO{[U"Job1"AJ}
DO{[DELDATA"Job1"}
instructs the DT800 to — every midnight (1D trigger) — unload data for schedule A of Job1
(U"Job1"A ), then delete Job1’s data (DELDATA"Job1" ).
B The program
BEGIN
RF5S DO{[/h/r]} 1..3TK
RG30S DO{[/H/R]} 5PT385 6PT385
END
instructs the DT800 to
o every five seconds (RF59 — enter free-format mode (/h ) and disable the return of
realtime data (/r ) for channels 1..3TK , and

e every 30 seconds (RG303 — return realtime data (/R ) in fixed format (/H ) for the two
PT385 channels.
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SPECIFYING CHANNEL

(CHANNEL LiSTS)

Define channels using channel number, channel type and channel options

All analog and digital channels on the DT800 are multipurpose. Therefore, to make a channel
do what you want it to, you must specify its internal signal and excitation routing, sampling
method and data processing. You do this by defining the channel’s number, type, and any
options — see Figure 40 on page 44 and

o “Channel Numbers” next

e “Channel Types” on page 63

e “Channel Options” on page 70.

DETAILS

Channel Numbers

As Figure 11 on page 24 shows, each input and output channel has a channel number,
and the terminals of each analog input channel are identified by the implied usage of the
channel if no modifiers are applied:

*  Terminal where default excitation is applied, or excite output terminal, or

positive shared terminal

+  Positive independent input terminal, or positive shared terminal

—  Negative independent input terminal, or positive shared terminal

# Return common terminal, or excite return terminal

Thus the channel ID 5V defines an independent input between the + and — terminals, while
5%V, 5+V and 5-V define shared-terminal inputs between the *, + or — terminals
(respectively) and the # terminal.

Figure 56 shows how channel numbers are used in schedules.

Channel Number Sequence

A channel ID that contains two channel numbers separated by two or more decimal points
(for example, 1..3 ) defines a continuous sequence of channels. If the first channel ID
indicates a shared channel, the remaining channels in the sequence follow the order *, +, —
then # (where valid). For example

1.5 isequivalentto 1 2 3 4 5

1+..3— isequivalentto 1+ 1- 2* 2+ 2— 3¢ 3+ 3-
1+.3—(#) isequivalentto 1+ 1- 1# 2* 2+ 2- 3* 3+ 3-
1#..3#(#) is equivalentto  1# 2* 2+ 2— 3* 3+ 3- 3#

.Wiring p168 ‘Schedules p44 .Chunnel Types p63 .Chcnnel Options p71 .Alorms p96
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FIGURE 56 Channel number component of typical channel definition
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FIGURE 57 Channel type component of typical channel definition

You tell the DT8OO what type of sensor you've connected to a channel, and the wiring
configuration you've used to connect it, by specifying the channel’s channel type
(Figure 57). In other words, the channel type you include in each channel definition you send
to the DT800 is the way you tell the DT8OO how you want it to read the channel and then
process the reading. For example:
e The channel type TK in the channel definition 1TK tells the DT800 to measure whatever
you've connected to input channel 1 as a type K thermocouple.
e The channel type Rin the channel definition 6R tells the DT8OO to measure whatever
you've connected to input channel 6 as a resistance.

This means that it's possible to read one input channel using different channel types. For example,
you can read a thermocouple connected to input channel 1 as both a thermocouple and a voltage

by sending the channel definitions 1TK and 1V to the DT800. These instruct the DT800 to measure
channel 1 as a type K thermocouple and then measure it again as a voltage.

The table below lists all channel types available for use with the DT800.

Default Channel Settings

Most channel types have specific settings that the DT8OO applies automatically (in the
background) to make the channel operate in a standard way. These automatic seftings are
called default channel options. Default channel options for the various channel types are
listed in the Default Channel Options column of the DT800 Channel Types table (below).
Remember: the DT800 applies these values automatically — you do not have to type them in.

For more information see “Default Channel Options” on page 70.

Default Wiring Configuration

The Wiring Configuration > Default column in the Channel Types table below lists the wiring
configuration that the DT8OO applies if you do not specify a wiring configuration in the
channel option.

Number of Fundamental Samples” per Reading

The Fundamental Samples column in the table below shows the number of fundamental, low-level
DT800 ADC samples required by each channel type to construct a single reading. The fastest rate
that the DT8OO can take these fundamental samples is 100kHz — that is, 10ps apart.

For example, the V channel type requires four fundamental samples: a zero reading taken on
the channel’s + terminal, a reading across the + and = terminals, another zero reading on
the = terminal, then another reading across the + and = terminals (in that order).
Maximum Scan Rate Atthe DT800’s maximum scan rate of 100kHz, four fundamental
samples takes 40ps — that is, a 25kHz maximum scan rate for V). Similarly, the R channel
type requires eight fundamental samples (seven rounded up to the nearest power of two) and
therefore has a maximum scan rate of 12.5kHz.

7" Fundamental samples are also covered in
¢ “Normal Mode Sampling” (page 51)
o “Burst Factor 1 — Number of Fundamental Samples” (page 56)
o the Fundamental Samples column of the DT8OO Channel Types table below
e “Speed Factor — Channel Type (Fundamental Samples)” (page 188)
¢ “reading” (page 209).

See “Default Channel See “A Special Channel Option — , && &
Options” on page 70. & f- Channel Factor” on page 70. ‘o‘\ &Q
‘,o‘ & X o QQQ \‘90
& <3 o o? & > & & £
Py \© > N s & 3 §° S ¢ &
J Ny & Q R & N $ RN S
& o & & A & £ §& &y & F &
¢ iy [ ol Fee <© € 0 N FFE @
Voltage Voltage — with zero correction v (1,TTIM) attenuation Tpv mV Figures 2W 4 Analog input voltage range
(“corrected”) 1+V factor 100 to is +10mV to =13V
Voltage — no correction VNC (1,TTM) attenuation mV 104 2W 1
(“uncorrected”) factor
Voltage output on Ao VO VO=100 mV 2W 1 Cannot be used if any other
terminal channels use analog

triggering in burst mode
sampling

’Wiring p168 .Schedules p44 ‘Chclnnel Types p63 ‘Chonnel Options p71 .Alorms p96
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See “Default Channel See “A Special Channel Option — , & @ b
Options” on page 70. o f- Channel Factor” on page 70. ‘o““ & -]
s & i o o ‘&"o >
& R > &
A \‘>° N \& \© & o > T & & [ - )
o MNae @ ) S @ > < S $ » & &
& 558 & & o &8 S & Py O F &
¢ %° & < I < ¥ 0 F S & |
Current Current; use with external | 2| (100) current shunt  10nA mA Figures 2W 4  Requires an external current (7))
shunt (see “Current Inputs” on 3#l Q 105 to shunt (typically 100Q, but a
page 170) 107 higher for small currents) -3
4-20mA current loop L 1#.5#L (100) current shunt  0.01%  Percent 2W 4 See "4-20mA Current o
Loops” on page 140. g-
Resistance Resistance by 2, 3 or 4-wire R 4R(P250) (0,P7) Resistance TmQ Ohms  Figures 4W 7  Default excitation: power I~
methods, TMQ maximum offset 108 to (7mW) a
adjustment Q 115 Use 2Wor 3Wchannel
options for 2 and 3-wire »
configurations S
Bridge 4-wire; quarter, half & full BGI 1BGI(60) (350,110) bridge Tppm  ppm Figures 4W 7  Default excitation: current o
o B bridge; current excitation resistance 116 to (10mA) \ih
a' See B]nAdges on Q 122 External completion required =.
o page 146 for 1/2 & 1/4 bridges. Cg
o Ratiometric, 4 & 6-wire BGV 1BGV (0,V3500,4W) offset 0.3ppm ppm 4W 4 Default excitation: voltage O
oC bridges, voltage excitation adjustment (3500mV) >
O ppm Use 6Wchannel option for 6- g
; wire configuration. External 5
o completion required for 1/2 o
o & 1/4 bridges. o
ol AC Voltage RMS value of the AC VAC 3VAC (100.0,NS5000)  measurement 10pV ~ mVac  Figures 2W Occupies all ADC resources; a
== Measurement component of the signal (by period in ms 100 to cannot be used in burst o
a trapezoidal approximation 104 schedule =
3 with DC component See “AC Voltage (RMS)" on <
=3 subtracted). g ﬁ
® page 140 )
:' Frequency Frequency measurement F 9F (0.0,GL1V) thresholdin ~ 0.01Hz Hz Figures 2W —  0.5Hz to 10kHz Q
< (squared waveform mV 100 to Occupies all ADC resources; g
-] preferred) 104 cannot be used in burst )
3 schedule —
See “Frequency” on @
page 142. @
Time, Date and ~ Time of day T T 1S Time 0  See “Internal Channel Types
System Timers Day or date D D D Day 0  (in Defail)” on page 68.
System timers ST 1ST (60) , (60) , range 1 Counts  Infernal O Increment every
(for program control, for (24) , (1) sec (LST), min (2ST),
example) hr (3ST), day (4ST)
See “System Timers” on
page 68.
Delay Delays schedule execution for DELAY DELAY=12 Tms ms 0 Nofe Use carefully —
nominated milliseconds (ms) prevents execution of any
other schedules
System Data System variable nsv 3..58Vv 1 None 0  See “System Variables” on
page 69.
Table: DT800 Channel Types (sheet 2 of 5) Page
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See “Default Channel See “A Special Channel Option — , & N4 v
Options” on page 70. o f- Channel Factor” on page 70. & &Q 2
3 o> R iy o
090 QO Q‘\ - (‘9 ‘o\ -
A X & @ 0 Qo\ & & & & & o
9 Ny & & R &S o R ) & &f
< e & & O &0 0 ) &y @ & &
54 il & < Fe < d 00 & &0 |
Variables Channel variables: general  nCV 5CV 6 digits  None 0  Use channel options (7))
purpose holders for data, (page 75) to assign data to a
calculation results, ... a CV. Read the CV as for a -2
normal channel. ®
Integer variables nlv 3V None See “Rainflow Cycle g‘
Counting” on page 87. -
Text General purpose text for $ 7$ 0  Assign by sending a
headings, etc. (ten 80- (1$ to 10%) n$=" my text "
character channels) See “Text” on page 68. o
Serial Channel See “Serial Channel — Channel Types” on page 164. ]
Temperature Thermocouples B, C, D, E, G, TB, TC.,... 3TJ (1) 0.1°C  degC Figures 2W &  See “Thermocouples” on 8
a| J,K,N,R, Sand T }82 to page 143. \—gh
o Platinum RTDs PT385 5PT392 (100,P7) 0°Cresistance 0.1°C  degC  Figures 4W 7  Default excitation: ) [¢o]
SD. (o = 0.00385, 0.00392) PT392 Q 108 to power (7mW) = e}
Nickel RTD NI INI(50) (1000,P15) O°Cresistance 0.1°C degC_ |!> AW 7  Default excifafion: g 9 3
9 (@ = 0.005001) Q power (15mW) ss s
©0 Copper RTD CuU 7CU(135) (100,P15) 0°Cresistance 0.1°C  degC 4W 7 Default excitation: é’ g
8 (o = 0.0039) Q power (15mW) & —
P Thermistors: Yellow Springs ~ YS01to YSO7 2YS04 (1e10,P15) parallel 0.1°C degC 4W 7 Default excitation: power g
5 400XX series YS16 resistor Q (15mW) — see o
o YS17 “Thermistors” on page 144. o
3 Semiconductor current source  AD590 6AD590 (100,Vv5000) shunt resistor  0.1°C  degC ~ Figures 2W 4  Default excitation: voltage —
?D types (Analog Devices) AD592 Q 126 to (5000mV) @)
- TMP17 128 Temperature is determined 8_
<-| by current measurement with =}
e ] voltage excitation. Calibrate g
o by variation of shunt value -
@ channel factor. ;'_
Semiconductor voltage output LM135 3LM335 (1,11) Slope 0.1°C  degC  Figures 2W 4  Default excitation: current %3
types (National LM235 correction 132 to (TmA) -
Semiconductor Corp.) LM335 134 Temperature is determined
by voltage measurement
with 5 volt excitation. Slope
correction by aftenuation
factor relative to 0°K.
Semiconductor voltage output LM34 5LM35 (0,V5000) Temperature  0.1°C degC ~ Figures 3W 4  Default excitation: voltage
types (National LM35 offset 129 to (5000mV)
Semiconductor Corp., LM45 adjustment 131 Calibration by temperature
Analog Devices) LM50 offset in °C
LM60
TMP35
TMP36
TMP37

Table: DT800 Channel Types (sheet 3 of 5) nge
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See “Default Channel See “A Special Channel Option — , & N4
Options” on page 70. f- Channel Factor” on page 70. ‘o““ QO&Q
K3 O
o @ & N
Q) 8° (N
o vl 5of 3¢ > & R & &
J Naw e ) R S S & » & &
<> .é9%9 & & O & ° S < &y SO &
¢ ¢%° & < I < £ o0 S S
Digital Digital state input (1 DS 4DS 1 State Figure 0  If averaging, increase
See “Diaital bit/input) precision with FFn option
ee Digita Digital nybble (4 bits/input) DN 15) bit mask Nybble 0  Resultis Oto 15. Channel
Channels .
beginni (decimal) number = LSB of nybble.
eginning on ;
Maximum channel number =
page 152. 13
Byte input on a group of DB 1DB(7) (255) bit mask 1 Byte 0  Resultis Oto 255. Channel
digital channels (8 bits/input) (decimal) number = LSB of byte.
Maximum channel number =
Digital word (16 bits/input)  DW (65535) bit mask Word 0
(decimal)
Digital state input on an AS 5-AS(3300) (2500) threshold (mV) 1 State 4 If averaging, increase
analog channel precision with the FFn option
Output on a single digital DSO 3DS0O=1 (0) delay or width 0  Delay<65,535ms.
channel. (ms) nDSO(delay ,|R)
1 = ON (high/active, 5V) generates pulses.
0 = OFF (low, 0.6V) Note Use with care
(delays other channels)
Nybble output on a group of DNO 1DNO=0 15) bit mask 0  Zeros in mask not modified.
digital channels (decimal) Channel number = LSB of
byte. Maximum channel
number = 5.
Byte output on a group of DBO 1DBO=0 (255) bit mask 0  Zeros in mask not modified.
digital channels (decimal) Channel number = LSB of
byte. Maximum channel
number = 1. Can only
output 1 byte from 1DBQ
Counter Up counter © 1.4C range 1 Counts  Figure 0  Count range O to 2°2-1.
138 For example, 1C(3) counts
See “Counter 0,1,2,0,1,2,...
Inputs C1 to C8" Presetting a counter outside
on page 154. of the maximum count range
(for example, 1C(5)=8 )
causes an error (99999.9 ).
Buzzer and Activate DT800Q's internal 1WARN 1WARN 0  1WARN=Ictivates buzzer
Attention LED buzzer (see “Buzzer” on 1WARN=®eactivates
page 29) buzzer
Activate Attention LED (see  2WARN 2WARN 2WARN=Xnctivates

“ Attention LED Commands”
on page 29)

Attention LED
2WARN=@eactivates
Attention LED

Table: DT800 Channel Types (sheet 4 of 5)
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See “Default Channel See “A Special Channel Option — , & N4
Options” on page 70. o f- Channel Factor” on page 70. ‘o““ &Q
o o 8§ o «f ¢?
A (fﬁ 5 3¢ ) & & & S dap<&
4 S & & R S N o, & &
g@b & o & o 3™ S & S o ¥ F o
< &% ¢ < P < ¥ o T FLE
Internal Reference temperature of REFT REFT degC 2 Used for thermocouple
Maintenance terminal block (the DT800's reference junction
See also “I | body temperature) compensation
Me;;;?ungée”rgi Main internal battery voltage VBAT VBAT \% 2 'I]'ezrmilnaldvoltgdgg of internal
age 68. Vlead acid battery.
pag Battery flat if below 11.5V.
Internal (Lithium) memory- VLITH VLITH \ 2  Internal memory-backup
backup battery voltage battery voltage. Replace
battery if below 2.8V.
Internal main battery current  IBAT IBAT mA 2 Positive if charging,
negative if discharging
Input voltage to charger VCHG VCHG \ 2 External charger voltage
0to +30V
Analog voltage source VREF VREF \% 2  2.45102.55V
reference
Analog zero voltage VZERO VZERO mV 2 xlmV
reference
Host RS-232 port -12V HOVN HOVN \% 2
source
Kernel 1.182V reference VREFK VREFK \% 2 1.0to 1.4V
Kernel zero voltage reference VZEROK VZEROK mV 2  +50.0mV
Multiplexer +5V source MP5 MP5 \% 2 45t055V
Multiplexer negative voltage MVN MVN \ 2  -14t0-17V
source
Multiplexer positive voltage ~ MVP MVP \ 2 14117V
source
PC Card 12V source PCVPP PCVPP \ 2 121V
PC Card 3V/5V source PCVCC PCvVCC \ 2  3.3£0.5V or 5£0.5V
Raw voltage onto kernel from VEXT VEXT \ 2
external supply
Serial Channel negative SSVN See SSVNin the DT800 Serial Channel — Channel Types table (page 164)
source voltage
Threshold DAC output TRGLEV TRGLEV \Y 2  -4to+4V
voltage
Common-mode rejectionratio CMRR CMRR dB 2

at maximum gain

Table: DT800 Channel Types (sheet 5 of 5)
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Internal Channel Types (in Detail)

The DT800 has its own internal channels, which you can read in exactly the same way
as the obvious “external” channels. Use the channel types below.

[ ]
Time
The DT800’s realtime clock/calendar has a resolution of 122ps, based on a 24-hour clock.
Time is read in the same way as any channel, but without a channel number. That is, sending

T
returns
Time 11:45:10.213

Time can be in several formats, selected by P39 as follows:

P39= Format Example

0 (default)  Hours:minute:seconds.seconds 11:45:10.003
P41 controls the number of sub-second digits
between O and 6; default is 3 digits

1 s.s (decimal seconds) since midnight 42310.003

2 m.m (decimal minutes) since base 705.1667

3 h.h (decimal hours) since base 11.7528

4 D.D (decimal days) since base 724.674

5 s.s (decimal seconds) since base 62611833.6

System variable 12SV returns day.time as decimal days. P40 defines the separator in the
hms.s format, which defaults to ASCII 58 (colon).

See also “Setting the DT800's Clock/Calendar” (page 117), and “Efficient Storage of Time
and Date” (page 78).

The DT800's real-time clock/calendar also maintains the date, which is read in the same way
as a channel but without a channel number. That is, sending

D
returns
Date 26/03/2000

Date can be in several formats, selected by P31 as follows:

P31= Format Example

0 Day number DDDDD 724

1 European DD/MM/YYYY 25/12/2000
2 North America MM/DD/YYYY 12/25/2000
3 ISO YYYY/MM/DD 2000/12/25
4 Decimal days since base D.D 724.674

5 Decimal seconds since base ~ s.s 62611833.6

System variable 12SV returns day.time as decimal days. System variable 15SV returns the
day of the current year.

See also “Setting the DT800's Clock/Calendar” (page 117), and “Efficient Storage of Time
and Date” (page 78).

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

Text

Ten 80-character text channels are available for labelling, data headings, site identification,
DT800 identification, and so on. See the Text channel type on page 65.

You define the string by sending

n$=" my text string !

Then, the string is returned (unloaded) whenever 1$ is included in a channel list.

Include control characters in the text string as follows: "M for carriage return, 2J for line feed.
(See the Control column in the ASCII Characters table starting on page 189.)

There are several infernal maintenance channels, which you read in the same way as normal
channels. See the “Internal Maintenance” section of the DT800 Channel Types table

(page 67).

System Timers

There are four internal reloading system timers, which you read in the same way as channels.
The four timers increment at the following rates, and reset to zero when their range (maximum
value) is reached:

System  Channel Increments Default Maximum
Timer Type Every Value Provides
1 1ST 1 second 60 (1 minute) Second of the minute
2 2ST 1 minute 60 (1 hour) Minute of the hour
3 3ST 1 hour 24 (1 day) Hour of the day
4 4ST 1 day 7 (1 week) Day of the week:
0 Sunday
1 Monday
2 Tuesday
3 Wednesday
4 Thursday
5 Friday
6 Saturday

System timers are synchronized fo the previous midnight or Sunday, and increment at the
beginning of each second, minute, hour or day.

They are initialized to new values corresponding to the new time and date if the DT800
clock/calendar time or date is changed. For example, if the time and date are set to
13:45:53 and 25/12/92, the system timers are set to 15T=53, 25T=45, 35T=13 and
4ST=5 (Friday).

System timers have channel types (see ST on page 64):

nST(range ,R)

Set the channel factor range between 1 and 65535. If you include the R channel option,
the system timer resets to zero after it is scanned (read) in a schedule. If a range other than
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the default maximum value is specified, the timer is initialized to a value calculated from the

. . System
previous midnight or Sunday. Variable  Function Writable
Syssfem timers can Els_o be 755|gned an initial value or expression: 185V e el e o Bifs, O fo 1
nST(range ,R)= initia handshake line states 1=CTS
For ex'ctr.nf)le, 25T=3. 198V Returns Serial Channel output Bits, O to 1 O]
If the initial value is greater than the range , the timer is set to zero when the next handshake line states 1 =RTS
increment is due. - o
20SV Refurns alarm presence in current 1 = alarm(s) specified
N job 0 = no alarms
sys‘em val‘lﬂbles 23SV Minimum temperature exposure <
System variables provide various system values. A system variable (SV) can be included in a 24SV Maximum temperature exposure °C
schedule’s channel list, or used in the same way as an immediate scan. All system variables -
are read-only except where indicated as writable in the table below. 258V Returns current status of a modem 0 = no modem connected (direct
System connected fo the DT800’s Host connection assumed)
B . . RS-232 port — see “DT800 Modem 1 = modem connected and no call in
Variable  Function Writable (Remote) RS-232 Connection” on E—
1sv Returns kB free in internal memory page 129 2 = modem connected and call in
28V Returns kB stored in internal memory progress
35V Returns kB free in memory card (0 if no card) 26SV Burst level trigger span correction factor O]
48V Returns kB stored in memory card (0 if no card) 27SV Burst level trigger offset correction factor ]
58V Returns number of statistical scans in last schedule Table: DT800 System Variables sheet 2 of 2]
6SV Returns build number of the DT800’s firmware Note System variables normally have no decimal places. Use the output format channel
(see also 14SV below and “version number” on page 210) option FF1 to increase the resolution.
7SV Returns job presence =10 ifajob isloaded
=0.0 if no current job
8SV Returns mains frequency in Hz (P11) ]
Defaults to 50/60Hz
9sVv Returns memory card presence = 0 if no memory card
= 1 if memory card inserted
10SV Returns ID of the owning schedule = 1 for RA schedule
= 2 for RB schedule
!
= 11 for RK schedule
= 12 for immediate schedule
128V Returns decimal day.time — for Use formatting for more precision —
example, 56.5 is midday of day 56 for example, 12SV(FF4)
13SV Returns DT800's serial number
148V Returns version number (major and minor number) of the DT800’s firmware
(see also 6SV above and “version number” on page 210)
Use 14SV(FF2) to see all decimal places in version number
158V Returns date as day number of the current year
(zero =1st of January)
16SV Returns Host RS-232 port input Bits, 0 to 15
handshake line states 8 =RI,4=DCD, 2 = DSR,
1=CTS
178V Returns Host RS-232 port output Bits, O to 3 [
handshake line states 2 =DTR, 1 = RTS

Table: DT800 System Variables (sheet 1 of 2)
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Channel Options
In brackets, separated by commas, no spaces

All channel types can be modified in various ways by channel options, which define the
way in which the input channel is managed when sampled. There are channel options that
specify the type of sensor excitation, the termination of the input channel, scaling and
linearization of the input signal, the format and destination of channel data, fixed channel
gain values, resistance and bridge wiring methods, prefixing returned channel IDs with DDE
or OLE tags, statistical operations on the channel data, and so on.

Figure 58 shows how a channel option is applied to a channel in a schedule’s channel list,
by enclosing the channel option(s) in round brackets after the channel ID.

Channel list
Schedule —
eader Channel definitions

e — [ —
RA2S 1ITK6R (2 W 7TT
T T

Channel Channel Channel
E | number number number
s:(:enJ&Z Channel Channel Channel
type type type
] ! Chcpne| ——
Channel Channel .ophond Channel
D D finroun D
rackets)

FIGURE 58 Channel option component of typical channel definition

You can apply more than one channel option to a channel ID. If you do this, the channel
options need not be in any order, but they must be separated by a comma (no space).

Only certain channel options can be applied to each channel type. If you apply an
inappropriate channel option, the DT800 notifies you by returning an E3- Channel
option error message.

You can put the same channel in the list more than once, each with different channel options.
Then the DT800 treats each occurrence as a separate entity.

Example — Channel Options

The channel options in the channel definition

5PT385(4W,200.0,"Steam Temp",FF0)

configure the DT800 for 4-wire (4W resistance measurement of a platinum RTD temperature
sensor (PT385) that has a resistance of 200.0 ohms at 0°C. The channel is labelled Steam
Temp (appears in the returned data), and FFO sets the output resolution to 1°C. In this
example, the data is returned as

Steam Temp 266 DegC

instead of the default

5PT385 265.7 DegC

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

Multiple Reports

Multiple reports are possible from each channel by adding additional sets of channel options.
The DT800 samples a channel only once every scan. However, second and subsequent sets
of channel options generate additional reports. This is particularly useful for statistical reports
(see “Statistical Report Schedules” on page 49) and output formatting (see the “Output Data
Format” channel options on page 75).

The first channel option set defermines how the channel is sampled, and must include all
sampling options required for the channel. These channel options are listed above the
configuration line in the channel options table below (page 74). If statistical options are
included, then each option list in the multiple report MUST hold a statistical option.

Mutual Exclusion

Options grouped by a shaded rectangle in the Mutual Exclusions column of the table below
are mutually exclusive. That is, if more than one channel option from a mutual exclusion group
is placed in a channel list, an error is generated upon program entry.

Order of Application

The Order of Application column in the table below shows the order in which the DT800
applies each channel’s channel options. This is necessary to ensure that, for example, the
sensor is excited before a polynomial is applied, and that the polynomial is applied before
the data is averaged.

The DT800 applies channel options in this order regardless of the order in which you type
them in the channel definition.

Defavult Channel Options

Many channel types have one or more default channel options, which the DT800 applies
automatically whenever you specify the channel type. These are listed in the Default Channel
Options column of the DT8OO Channel Types table (page 63).
For example, whenever you include a resistance channel type Rin a channel list, the DT800
automatically applies its default resistance channel options ((0,P7)  — see page 64) unless
you specify other values. That is, the DT800 applies

* a resistance offset of zero ohms (0), and

® a power excitation of 7mW (P7 — see the P channel option on page 72)
to the input channel.
See also “Default Channel Settings” on page 63.
Remember: the DT800 applies these default values automatically — you do not have to type
them in. But, of course, you can override a default channel option simply by including the
corresponding channel option (with a different value) in the channel definition.

A Special Channel Option — Channel
Factor

The DT800’s channel factor channel option f.f is the basic tool you use for simple linear
scaling of data from an input channel. It's always a number in floating-point or exponential
format. See “Channel Options — Scaling” beginning on page 90.
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Channel factor is special because, for some channel types, it has a dedicated purpose and
therefore cannot be used for simple scaling of these channel types For example:

Dedicated channel factors have default values. For example, the current channel type | has
a default channel factor of 100 ohms (shunt resistance), and the analog state input channel

Channel Type Channel Factor’s Dedicated Purpose

type AS has a default channel factor of 2500mV (state recognition threshold).
For channel types where the channel factor has no dedicated purpose, use it for simple linear

Attenuation factor (for example, 1V(5.5) instructs the DT8OO to
measure input channel 1 as a Voltage and multiply the reading
by 5.5 )

Voltage, thermocouple

scaling of the measured data.

For details of the channel factor channel option, see
e the Channel Factor column of the DT800 Channel Types table — page 63

LM335 Slope correction factor

o the Scaling category in the DT8OO Channel Options table — page 73

Current, 4-20mA

current loop

Indicates to the DT80O0 the resistance of the external current shunt
(the DT800 uses this value and the voltage it measures across the
shunt to calculate current flow)

o “Channel Factor (f.f)]" — page 90.

Example — Channel Factor
B The three channel definitions in the schedule command

Current-excited bridge

Indicates to the DT800 the arm resistance used in the bridge
(BGI)

RA30S 1V(10.1) 4PT385(200.0) 3CV(2.2)
contain channel factor channel options that instruct the DT800 to do the following:

RTD Indicates to the DT800 the resistance of the RTD element at 0°C
(convert RTDs with different 0°C resistances to common units of

temperature by specifying each RTD’s channel factor

e 1V(10.1) — scale (multiply) the Voltage measured on input channel 1 by 10.1
e 4PT385(200.0) — use 200.0 Q (instead of the default 100.0Q at 0°C) when
calculating the temperature represented by the signal from the RTD

appropriately) e 3CV(2.2) — scale (multiply) the value in channel variable 3 by 2.2
System timers, counters  Indicates to the DT8OO the maximum or terminal count
Digital... Various functions — see the Digital category in the DT800
Channel Types table, page 66 (for example, defines the threshold
for the analog state input channel type AS)
S
N
2 &9
) Q)
N » 0
R & ©
Ao g\o \c‘. .o° 06‘ \Q\ °‘, & aé
& & & & O d &
S & » LR o'
Input Termination ~ T100K Terminates +, — inputs with 100kQ to 1 Provides input bias current path. Defaults ON for most independent inputs
DT800 guard terminal Gu and OFF for shared types.
T1iM Terminates +, — inputs with TMQ to T1Mis default channel option for V and VNCchannel types.
DT800 guard terminal Gu
T10M Terminates +, — inputs with TOMQ to
DT800 analog common terminal Ac
U Unterminates +, — inputs
Shared-Terminal # Specifies the location of the negative 1
Return terminal
Resistance and 3W Configures channel for a 3-wire 1 For situations where economy in wiring cost is important. The 4-wire method
Bridge measurement is more accurate.
4W Configures channel for a 4-wire 1 4-wire is the DT800’s default method of resistance and current-excited
measurement bridge (BGI) measurement.
4WC Configures channel for a 4-wire bridge 1 Declares the = terminal of the even channel of the channel pair as the
with shared completion resistors common input
6W Configures channel for a 6-wire voltage- 1 Used mostly by the BGVchannel type
excited bridge measurement
6WC Configures channel for a é-wire bridge 1 Declares the = terminal of the even channel of the channel pair as the

with shared completion resistors

common input

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Option
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Gain GL Locks channel gain to default for 1 Allows the auto-gain system to only decrease the gain
(manual gain channel type 9
selection) GL20V Locks channel gain for 20V input signal 1 Nofe Maximum analog input voliage  Applying a GLx channel option =
range must not exceed =13V. disables autoranging for that ®
GL10V Locks channel gain for 1OV input signal 1 channel. o,
range See “Autoranging” on page 13. ¢
GL5V Locks channel gain for 5V input signal 1 ;
range ("}
GL2v Locks channel gain for 2V input signal 1
range w
GL1V Locks channel gain for 1V input signal 1 Default for frequency measurement (see o}
- range “Fixed Gain” on page 142) 0,
Qo GL500MV Locks channel gain for 500mV input 1 ?
T signal range cg
] GL200MV Locks channel gain for 200mV input 1 O
) signal range >
=] GL100MV Locks channel gain for 100mV input 1 g
8 signal range 5
o GL50MV Locks channel gain for 50mV input 1 o
O signal range )
> GL20MV Locks channel gain for 20mV input 1 o
[} signal range 9_
g GL10MV Locks channel gain for 10mV input 1 v
o signal range o)
0o Excitation VorVn Voltage excitation 0 to 10000mV 1 For sensors requiring voltage excitation.  The excitation system is fully 8_
5 (output current n = excitation voltage in mV The voltage is measured to full precision programmable. The DT800 5
- or voltage) when needed (as with bridge channel  actively measures the excitation >
o types). voltage and current, and makes @
a | orln Current Excitation 0 to 20mA T For sensors requiring current excitation.  adjustments when it is offtarget —
n = excitation current in mA The current is measured to full precision by a percentage specified by g"
when needed (as with resistance channel P98- —
types). Note Do notexceed 20mA or
Por Pn Power excitation Oto T For sensors that may require a fixed or  20V-
n = excitation power in pW 200000pW maximum power dissipation such as Examples: )
temperature sensors (V2500)  provides 2500mV
excitation, (P50000) provides
50mW excitation
N No excitation by DT800 ( 1 Excite terminal may be used as a shared-terminal input channel
assumes external excitation)
Low Threshold LT Configures DT800 digital channel 7 or 1 See “Digital State Inputs D7 and D8 (Low-Level)” on page 153.
Digital State Input 8 for low threshold (10mV) detection
Burst trigger level ~ LEVEL<t : nCVor Sets burst trigger level t on analog 1 See “Pre/Post Trigger — Analog Level” on page 57.
LEVEL>t : nCV input

Table: DT800 Channel Options (sheet 2 of 5) que
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Resetting R Reset counter, timer, variable after 2 Valid only for counters, system timers, variables (for example, nCV(R) ),
(to zero) reading and for pulsing digital state outputs (for example, 1DSO(1000,R)=1
pulses output on for 1000ms).
Wrap range wrap Number of counts after which a counter 1 to 65535 2 See “Counter Channel Options” on page 157
automatically resets
AC Voltage NS n = number of samples; default = 5000 10 to 30000 See “AC Voltage (RMS)” on page 140, especially “Number of Samples”.
Scaling f.f Channel factor +lel8 2 Generally a scale factor specific to channel type (see the Channel Factor
See “Ch | column in the table beginning page 63)
Oepefionsu—nnsecaling" Sn Apply span n 110 50 3 Applies a previously-defined span of form
90 (polynomial & Sn=physical low, physical upper, signal lower, signal upper "text"
on page ool j "
span index is See “Spans (Sn)” on page 90)
Yn Apply polynomial n Shqjedf EO‘,’ 3 Applies a previously-defined polynomial of form Yn=a,b,c,d,f,g"text" (see
fotal o s “Polynomials (Yn)” on page 91)
allowed)
Fn Apply intrinsic function n. Tto7 3 5 Function See “Intrinsic
Functions (Fn)” on
1 1/x page 90.
2 Vx
3 Ln(x)
4 Log(x)
5 Absolute(x)
6 x?
7 Grey code-to-binary conversion (32-bit)
Tn Apply thermistor scaling (correction) 1 1 to 20 Enables the storing of constants a, b and c in the thermistors formula (see
page 144).
Data DF Difference 4 Returns the difference between the latest These options cannot be used
Manipulation Ax = (current reading — previous reading and the previous reading directly in alarms. The channel
(cannot be used in reading) must be included in a scan
alarms) RC Rate of change (per second) 4 Rate of change based on latest and schedule where the channel
Ax previous readings and their respective value is assigned fo a vgrlable
£x times that can then be tested in alarm
At statements.
- - - - — For example
RS EjaA?mg / time difference (in seconds) 4 ;Jlsrngclj;vze;i[f[:?;ecnesc()er'r;ari;r;%i:g Efﬁg'\%\{(ﬁg\/ﬁ%&\g FDZSZS
counters) ( 45)
1B “Integrate” (x_units.seconds) 4 “Integration” with respect to time
A between the latest and the previous
% — ?)%At readings (area under curve)
DT Time difference between readings in 4
seconds

Table: DT800 Channel Options (sheet 3 of 5)
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Digital TRR Time from rising edge to rising edge 5 Can be applied to any type of channel (even to non-digital types with the
Manipulation ~ TRF Time from rising edge fo falling edge 5 use of channel factor as a threshold)
52?;2)' be used in TFR Time from falling edge to rising edge 5 |¢»|

TFF Time from falling edge to falling edge 5 J TRF TR

TOR Time of rising edge 5 - |7

TOF Time of falling edge 5 Time

|
TFF
I—TOR TOF -

FIGURE 59 Digital channel options
See P50 and P51 on page 109.

Reference Channel TR

Cold junction reference temperature

6 Any nonthermocouple temperature sensor measuring isothermal block
temperature. If already compensated use 11SV(TR) as reference channel.

Serial Channel

See “Serial Channel — Channel Options” on page 164.

6

Rainflow Cycle
Analysis

See “Rainflow Cycle Counting” on page 87.

6

CONFIGURATION LINE (see “Multiple Reports” on page 70)

Dynamic Data DDE Prefix returned channel ID with DDE tag Don’t Only for use with DeTransfer version 3.00 or later.
Exchange (&!) care  You can also add DDE or OLE tags to a schedule ID, date or time — see
Obiject Linking and OLE Prefix returned channel ID with OLE tag P45 in the DT8OO Parameters table (page 109).
Embedding ($!)
Statistical AV Average of channel readings 7 (Ave) is appended to returned value  These channel options link the
(cannot be used in - "gp Standard deviation of channel readings 7 (SD) is appended fo returned value channel to the statistical sub-
alarms) - - - schedule RS. The channel is
MX Maximum channel reading 7  (Max) is appended to returned value sampled at times determined by
See “Channel MN Minimum channel reading 7 (Min) is appended to returned value  the RS frigger (which defaults to
?pf.lo.ns |7 TMX Time of maximum channel reading 7 (Tmx) is appended fo returned value  confinuous m?'d sccnnlng)..
tatistical™ on T i h Trood: =T - Jod Tl At the report time as determined
page 85. TMN ime of minimum channel reading (Tmn) is appended to returned value by the report schedules, the
DMX Date of maximum channel reading 7 (Dmx) is appended fo returned value  statistical summary is reported. If
DMN Date of minimum channel reading 7  (Dmn) is appended to returned value ~ "° sample has been faken bgfore
- - the reporting time, an error is
IMX Instant (time and date) of maximum 7 reported (9999.9).
IMN Instant (time and date) of minimum 7 Note Statistical options are
INT Integral for channel 7  The time integral’s time base is seconds. not valid in alc(m.s. If you want to
For other fime bases apply a span or alarm on a statistical value then
polynomial (for example, use a channel variable (nCV) to
Y1=0,2.778e-4"AHrs" for hours). plass the statistical value to the
NUM Number of samples in statistical alarm.
calculation
Hx: y: m. nCV Histogram x,y+lel8 7 Report time sampling. See “Histogram
X = lower limit (Hx:y:m..nCV)" on page 86.
vy = upper limit

Table: DT800 Channel Options (sheet 4 of 5)
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Variables =nCV Assign channel reading to channel 1to 500 8  Channel variables are like memory registers in a calculator. You can assign
B variable. them directly (for example, 1CV=2.5), or assign a channel reading to the
See Channel B That is, NCV = reading variable at scan time (for example,1V(=7CV).
Vonokz?lezs (nCV)" on +=nCV Add channel reading to channel 1 to 500 8  You can also read the contents of a variable, modify it and then replace it
page /<. variable. with the modified value. For example 1V(/=7CV) means that the value of
That is, "CV = nCV + reading 7CV is divided by the reading on channel 1 and the result is returned to
—-=nCV Subtract channel reading from channel 1 to 500 g /CV. . . . .
variable. Note that these actions occur only at report time and not during statistical
That is, NCV= nCV- reading sampling.
*= nCV Multiply channel variable by channel 1 to 500 8
reading.
That is, NCV= nCV * reading
/= nCV Divide channel variable by channel 1 to 500 8
reading.
That is, NnCV= nCV + reading
Destination NR No return 9 Channels tagged with NRare not returned to the host computer. Useful for
channels that are to be logged but not forwarded in real time to a
computer.
NL No log (cannot be used in alarms) 9 Channels tagged with NL are not logged, but they are returned to the host
computer.
w Causes DT800 to treat the channel as a 9 A working channel’s data is not returned or logged (unless the working
working channel (also known as an switch /W is on).
intermediate channel) See examples on page 95.
Output Data Format FFn fixed-point n=decimal places Oto7 9  For example, FF2 returns 71.46 mV Note that the number of
FEn Exponential, n=significant digits Oto7 9  For example, FE2 returns 7.14e1 mV significant digits displayed is set
. : . y , by P32 (see page 108).
Fvn Mixed FF and FE, n=decimal places Oto7 9 Uses exponential format if exponent is
less than -4 or greater than n
" UserName" User-defined returned channel name ASCII text 9  UserName overrides default channel  Specifies a unique channel name
text name, default units are unchanged that replaces the channel type
" UserName~ UserName — maximum 16 characters 9 UserName overrides default channel _ fext returned to host (when
UserUnits " UserUnits ~ — maximum 8 characters name, UserUnits  overrides default enabled by /C /U /N)
units
" UserName~" 9  UserName overrides default channel
name, no units
"~ UserUnits " 9 No channel name, UserUnits
overrides default units
" 9  No channel name, no units

Table: DT800 Channel Options (sheet 5 of 5)
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PART E — LOGGING AND

RETRIEVING DATA

LOGGING DATA

Go for quality, not quantity

The DT8OO stores data acquired from input channels and calculations into its internal lithium-
backed SRAM data memory, or into an inserted FLASH memory card (see Figure 18 on
page 30). Data is automatically stored in a memory card if one is inserted and it has free
space; otherwise data is automatically stored in the DT800’s internal memory. This stored
data is called logged data.

Data is logged in files within the DT800's file system (see “The DT8OO File System” on
page 79). The data from each report schedule is logged into separate files. When the logged
data is later unloaded, the data is unloaded for each report schedule in turn.

The DT800 stores approximately 65,000 data values per megabyte of memory (based on 5
data items per report schedule; slightly fewer if schedules have less than 5 channels, slightly
more if schedules have more than 5 channels). Therefore the DT800’s 2MB internal memory
can hold approximately 130,000 data values, and a 64MB memory card can hold
approximately 4,160,000 data values. See also “Data Storage Capacity — Readings/MB”
on page 78.

Logged data is retained in the internal memory of the DT800 when the DT800 is reset and if
its main power supply is removed.

LOGON and LOGOFF Commands

You globally enable data logging by sending the LOGONommand, and globally disable
data logging by sending the LOGOFFcommand. Data logging can also be individually
controlled for each of the report schedules by the LOGOM and LOGOFK commands.

Remember The DT800's default is data logging DISabled.

LOGON Enables logging (data and alarms) for all schedules except those whose
logging state is set by LOGOFEK

LOGOFF Disables logging (data and alarms) for all schedules except those whose
logging state is set by LOGOMX

LOGOM Enables logging for schedule x (data and alarms)

LOGOFEK Disables logging for schedule x (data and alarms)

Disabling Data Logging for Specific Channels
Data from all of the input channels and calculations from all of the report schedules RA, RB,
RC,...RK schedules is logged after the general LOGONommand is sent to the DT80O.

Data from all of the input channels and calculations from a particular report schedule is
logged if the schedule-specific LOGOM command is sent to the DT800.
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You can also disable data logging for specific channels and calculations within report
schedules by including the NL (No Log) channel option in their channel lists — see page 75.
Data is still returned to the host computer for channels with the NL channel option.

See also the W(Working) channel option on page 75.

Logging to Memory Card

As Figure 60 shows, the DT800 always gives priority fo an inserted memory card as the
logging destination (if the card has free space). In other words:
e Without a memory card, the DT800 logs data into its internal memory.
* With a memory card inserted, the DT8OO automatically logs data into the card first,
then into internal memory if the card fills (see “What Happens When Memory is Full2”
on page 77).
It's not possible to direct data to particular memory card.

DT800
—
r I Internal memory

L Data and alarms

No memory card

Memory card —|

When card is present — f card fills

After card is removed

Clet

After card is inserted >

ﬁ_
|—The DT800 [J formats the card if necessary

[ creates a new directory [named with the DT800’s serial number) if necessary
() moves data from internal memory to the card (clears internal memory)
[ continues logging to the card.

FIGURE 60 Destinations — logged data and alarms
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Automatic Card Formatting

Whenever a memory card is inserted, the DT80O first checks that the card is formatted. If not,
it automatically carries out the formatting operation.

Inserting and Removing a Memory Card

Insert a memory card into the DT800, or remove it, only when the Card Busy LED is not
illuminated (see Figure 17 on page 28).

Warning Removing the memory card while the DT800 is writing to the card can cause
the data to be corrupted or lost.

Note the following:

e |f data is being logged into internal memory when a memory card is inserted, all data
is transferred to the memory card (then internal memory is cleared) and logging
continues into the memory card.

e |f data is being logged into an inserted memory card when the memory card is
removed, data logging continues into internal memory.

You can use this functionality to collect data from one or more DT800s:

¢ A memory card can be temporarily inserted into a DT800 to collect the data logged in
internal memory, then removed to carry the data to a computer. (The data is automatically
deleted from the DT800's internal memory after it has been transferred to the card.)

¢ Similarly, a memory card can be inserted into several DT800s in turn to collect the data
logged in each DT800’s internal memory (automatically deletes the data from the
individual DT800s). Each DT800 creates a directory named SNxxxxxx (where
XXXXXX is the DT800's serial number) in the root directory of the memory card, and
transfers its logged data into that directory.

This is covered in more detail in “Retrieving Logged Data — Memory Card Transfer” (page 81).

Appending a Job’s Data

As stated above, if you remove an inserted memory card during data logging, the DT800
simply redirects logging fo its internal memory. Then if you re-insert the same card, the data
logged into internal memory while the card was removed is transferred to the card (and
cleared from internal memory) and appended (added) to the earlier data.

In general terms, if a card contains data from a job with the same name as the DT800's
current job, when you insert the card the data from internal memory is appended to that job’s
existing data in the card.

Never in Both Places

From the above, you'll see that a job’s logged data and alarms can only be in one place:
either in internal memory, or on the card — never in both storage locations.

£ DT800’s internal

memory

I—Memory card
7

A job’s data and alarms are either here

T -
e "
but

NEVER IN BOTH \

FIGURE 61 The DT800 organizes your data and alarms
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Data Storage Issves

What Happens When Memory is Full?
If the DT800’s data memory fills during logging, it has two ways of handling newly-acquired
or calculated data:

e The DT800 can stop logging new data — see “Stop-When-Full Mode (/0)” below.

¢ The DT800 can progressively replace old logged data with new data — see”Overwrite

Mode (/O)" below.

Without card

With card
Data and alarms

Stop-when-full
mode

New data and alarms are
not Iogf;ed after card fills.
al memory is not used.

—%
1=,

New data and alarms
are not logged atter
internal memory fills. Intern

i}
New data and alarms

displace oldest after
internal memory fills.

Overwrite
mode

New data and alarms
displace oldest in card after
card fills.

Internal memory is not used.

FIGURE 62 Data storage modes

Stop-When-Full Mode (/o)

In stop-when-full mode (the DT800's default), logging simply stops (but remains enabled)
when the DT800’s data memory becomes full. Existing data is retained and new data is
discarded. This mode is enabled by the /0 switch.

Although data logging stops, the return of latest/new data to the host computer continues if
this is enabled (/R switch).

If a memory card is present, the DT80O fills the card then stops logging.
Overwrite Mode (/O)

In overwrite mode, the oldest data in the DT800Q’s internal memory is overwritten (replaced)
by the latest data when the memory becomes full. This circular memory mode is enabled by
the /O switch.

If @ memory card is present, all data logging and overwriting occurs on the card only — data
is never logged to the DT80Q's internal memory when a memory card is present and the
DT800 is in overwrite mode.

Changing Storage Modes

You can alternate between the stop-when-full and overwrite storage modes during a logging
session (by sending the appropriate switch command — /O or /0 ). If you do this, be aware
of the following:

Before Memory is Full

If you swap the DT800’s storage mode before memory fills, logging continues in the new
mode without data loss.
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After Memory is Full

If you change the DT800 from stop-when-full mode to overwrite mode (send /O) after memory
(internal, or card if present) has filled, data logging simply proceeds in overwrite mode. Of
course, this causes a gap in the logged data (the period between memory becoming full and
overwrite mode being enabled).

If you change the DT800 from overwrite mode to stop-when-full mode (send /0 ) after the
memory has filled, data logging stops immediately because memory is full. The internal
memory does not become available again until you reset the DT800, or you clear all data
from the memory card.

Efficient Storage of Time and Date

The DT800 automatically includes a timestamp and datestamp with every data record. But
it's also possible to include the time and date channel types (internal channels T and D — see
page 68) in a schedule. If you do this, the time and date are included in each record just like
other data, and so each record contains the time and date twice.

Therefore it's more memory-efficient not to include the T and D channels in report schedules.
Simply rely on the timestamps and datestamps that the DT8OO automatically generates.

Storage Status

You can check the amount of data stored and the amount of free space in the DT8OO’ infernal
memory and memory card with the following commands and system variables:

STATUS Lline 6 — internal memory kB free/stored data ~ See “STATUS Commands”
Line 7 — memory card kB free/stored data on page 122.
(or STATUS6and STATUST
1sv Internal memory kB free See “System Variables” on
2SV kB stored data B €0
3SV Memory card kB free
48V kB stored data

Data Storage Capacity — Readings/MB

Use the following table to estimate how many readings per megabyte of data storage you
can expect the DT800 to log for each schedule it is running:

Readings per MB

Channels of DT800 Storage
per Schedule (approximate)

1 14,500

2 25,800

5 48,500

10 68,500

20 86,300

40 99,100

When you send a job that contains more than one schedule, use the table to estimate the
number of readings/MB for each individual schedule, then add these together for an overall
approximation.

See also “Storage Capacity” on page 30.
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Halt and Go During Data Logging

While data logging is in progress, data from each report schedule is progressively stored into
its respective data log file (DATA_A.DXD, for example — see Figures 63 and 64) in the
DT800’s internal memory (or memory card if one is inserted). Whenever a halt command
(Halt all report schedules) is issued during a data logging session, a discontinuity record
is written into all currently-open data log files. Similarly, whenever a Hx command (halt
Report Schedule x) is issued during a data logging session, a discontinuity record is written
into the currently open file for that report schedule.

In unloaded data, a discontinuity record looks like a normal data record except that all data
items are set fo zero and its record index (see Figure 10, page 22) is set to 4:

D,080435,"JOB1",2001/05/17,10:32:23,0.118530, 4:;A,0,0.00000,
0.00000,0.00000,0.00000

The discontinuity record indicates that a break occurred in the acquisition of data and is
included in data subsequently unloaded from memory.

Whenever a Gecommand (Go all report schedules), or a Gx command (Go report schedule x)
is issued affer a halt command, data logging resumes in the currently-open data log file(s).

Deleting Logged Data

You can delete logged data from memory at any time with the following commands:

DELDATA Job names, directory
structures, programs

and alarms are not

Deletes the current job’s data from
internal memory and memory card

DELDATA'JobNameé' Deletes only JobNameé's data from d
internal memory and memory card erased.
DELDATA* Deletes data for all jobs from internal
memory and memory card
FORMAT"B:" Reformats the internal memory, removing all logged data and
alarms. See also the DT800 Resets table (page 118)
FORMAT"A:" Reformats an inserted memory card, removing all logged data

and alarms. See also the DT800 Resets table (page 118).

See also “Summary — Delete Commands” on page 185 for a complete list of DT800 delete
commands.

When you use any of the DELDATAcommands, the appropriate data log files are deleted
and logging continues into new files.

Resetting the DT800 by a soft reset or a firm reset (see page 118) does not delete logged
data.
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The DT800 File System

The DT800 uses a DOS-style file system for storing logged information (data and alarms) and
system information. The file system is transparent to the user, and it's not necessary to know
about it for general use of the DT800, including when logging data to memory cards and
unloading data using the DT800.

But if you intend retrieving data from memory cards using a PCMCIA slot in your computer
(see “Retrieving Logged Data — Memory Card Transfer” on page 81), you'll benefit from
some knowledge of the DT80O0 file system.

The internal memory of the DT8OO and the memory in memory cards is completely managed
by the file system. The internal memory is configured as drive B, and the memory card is
configured as drive A (Figure 18 on page 30).

You can see the directory structure of the DT800’s internal memory by executing a
DIRTREE"B:" command from either Delogger’s text window or DeTransfer running on a
connected computer. Similarly, you can see the directory structure of an inserted memory card
by executing a DIRTREE"A:"  command.

Directory Structure of Internal Memory
Figure 63 shows the directory structure of a typical DT800's infernal memory.

The data log files are stored in an HFS (hierarchical file srruc‘rure) as follows:
e within the root directory there is a JOBS subdirectory — [ in Figure 63
o within the JOBS subdirectory there is a subdirectory for each of the jobnames entered
into the logger (JOB1, JOB2,...) — [] in Figure 63
e within each job subdirectory there is a subdirectory for each of the report schedules in
the job (A, B, C,...) — [ in Figure 63
e within each schedule subdirectory there is
® a logged data file DATA_S.DXD, where § is the schedule letter (A, B,...K) and
.DXD is the data file extension
® a logged alarms file ALARMS_S.DXA, where S is the schedule letter (A, B,...K)

and .DXA is the alarms file extension.
Other directories and files are explained in Figures 63 and 64.

Directory Structure of Memory Cards

The same directory structure is used in DT8OO memory cards, except that it's all contained in
a higher order directory (folder) named SNxxxxxx , where xxxxxx is the serial number
of the DTB00 — see Figure 64. If the memory card has been inserted into more than one
DT800, the card contains a serial number directory for each DT800.

To retrieve data, memory cards can be read directly by a Windows 95, 98 or 2000
computer with a PCMCIA slot/drive®. If the computer has the appropriate PCMCIA drivers
loaded and enabled (consult your computer manuals or supplier), the slot functions as a disk
drive in Windows Explorer where you can see the memory card as if it were a floppy disk in
a floppy drive. Alternatively, your dataTaker supplier can provide a USB FLASH Memory
Card Reader to install onto your computer. The card reader also appears as a disk drive in
Windows Explorer.

® Provided that the computer manufacturer has supplied an ATA Flash driver for the
PCMCIA slot. Refer to the computer’s documentation.

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

g Internal memory
: (DT800's B: drlve)
ALARMS <DIR>

EVENTS
EVENT.LOG
INI <DIR>
USER.INI — User profile (startup defaults) file
JOBS <DIR> —0O
JOB1 <DIR> —20
A <DIR> —0
ALARMS_A.DXA 1
DATA_ADXD |
B <DIR> — 0
ALARMS_B.DXA
DATA_B.DXD
C <DIR> —0
ALARMS_C.DXA
DATA_C.DXD
PROGRAM.DXC] )
STATUS14 1 See Figure 64.
JOB2 <DIR>
A <DIR> —0
ALARMS_A.DXA
DATA_A.DXD
F <DIR> — D
ALARMS_F.DXA
DATA_F.DXD
PROGRAM.DXC
STATUS14
TEMP <DIR> 1
PROGRAM .DXC J

FIGURE 63 Typical structure — DT800 internal data memory (send DIRTREE"B:" )

<DIR>

— Stores date, time and
event message for all events
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—|- =]l Removable Disk
+-(_] Sn080035
+-(Z] Sn080042

DT800 memory card

DT800 serial number folders
(one for each DT80O0 that the

—1-(C] Sn080051 card has visited)
+ G Alarms Memor cgrd
D Alarm.log Stores date, time and (DT8OO's A: drive]
alarm message for ALL alarms
[ Alarm.bak

+ Events
G ]7A newly-formatted DT800 or memory card
| ] Eventlog ONILY contains an Events folder and an
[ Eventbak Event.log file. All other folders and files
! are created when required.
-7 Ini

[ Userini
D User.bak

+ CI Jobs

User profile (startup defaults) file

=3 Job1 Individual job folder 3 o
fjé)lggr: (3 A Schedule folder o E g §
glnd D Alarms_A.dxa —— Logged alarms file _'§-§ OS <
e L] Data_A.dxd Logged data file 55 Zg
Os E5S
g%

Job1’s program file

@ Program.dxc
Status14 ———
--(Z] JobABC
aaA
D E o Schedule letter
[] Alarms (Eldx@) — a = alarms
[ ] Data(Eldxd d = data
i
@ Program.dxc
Status14
+-(Z0 JobX47

CI Temp

FIGURE 64 Typical structure — DT800 memory card (Explorer-style view)

Contains information about Job1’s
program and its data (used by
Delogger and DePlot)

Used by the DT800’s operating system for
temporary storage of job information
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Data Files are Text Files

Each schedule folder contains a logged data file and a logged alarms file (unless the schedule
has not yet logged a data record or an alarm record). These are text files, which you can open
in most text editors and spreadsheets (Microsoft Notepad, WordPad, Excel, Word,...).
Logged data files and alarm files contain the individual records that were logged during the
data logging session. For example:

D,080217,2001/05/14,00:36:44,0.006995,1;A,0,0.00434,0.00161,
270.0992,387.7028
D,080217,2001/05/14,00:36:45,0.029578,1;A,0,0.00194,0.00345,
270.0883,387.7035
D,080217,2001/05/14,00:36:46,0.007483,1;A,0,0.00108,0.00295,
270.0870,387.7004
D,080217,2001/05/14,00:36:47,0.007361,1;A,0,0.00315,0.00255,
270.1103,387.7155
D,080217,2001/05/14,00:36:48,0.030432,1;A,0,0.00212,0.00251,
270.1032,387.6875
D,080217,2001/05/14,00:36:49,0.007483,1;A,0,0.00233,0.00147,
270.0926,387.6985
D,080217,2001/05/14,00:36:50,0.007605,1;A,0,0.00296,0.00230,
270.0982,387.6938
O

Size of Data Files

You can see the size of logged data and logged alarms files by sending the DIRTREE"B:"
command (internal memory) or DIRTREE"A:" command (memory card) to the DT800, or
by inserting a DT800 memory card into a computer’s PCMCIA slot or Memory Card Reader
and looking at the file size in Windows Explorer.

Alternatively, “Storage Status” on page 78 explains how you can get similar information.
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RETRIEVING LOGGED DATA

You can refrieve logged data from the DT800 by

* unloading the data to a host computer through one of the DT800’s communications
interfaces (this does not remove the data from the internal memory or memory card)

e removing an inserted memory card from the logger and reading this in a computer with
a PCMCIA slot or a dataTaker Memory Card Reader

e temporarily inserting a memory card into the DT800 to extract data stored in infernal
memory, then removing the card and reading this in a computer (this does remove the
data from infernal memory).

See also “Logging and Retrieving Alarms” beginning on page 103.

Retrieving Logged Data — Memory Card Transfer

When a memory card is inserted into the DT800 to exiract the data logged in internal
memory, the following happens automatically in this order (see Figure 60 on page 76):

1 Ifthe card is unformatted, the DT800 formats it.

2 All data in the DT80Q’s infernal memory is copied to the memory card, into a directory
named with the DT800's serial number (see Figure 64 on page 80). The data is then
automatically deleted from the DT800’s internal memory. In other words, inserting a
memory card into a DT800 removes all data from the DT800.

You can use this automatic facility as follows:

e |f you're carrying a card onto which you want to put all of the DT800's logged
data, just insert the card, wait for the Card Busy LED to stop flashing, then remove
the card again. You can also insert the same memory card into a number of
DT800s to remove their data. Each DT800 creates a directory (named with its
serial number) on the card to store the removed data.

e Once the data has been transferred to the memory card, you can insert the card
directly into a computer’s PCMCIA/PC Card socket. The card then appears as a

disk drive — see “Directory Structure of Memory Cards” (page 79) — and you
can simply open data files on the card directly into most text editors and
spreadsheets (Microsoft Notepad, WordPad, Excel, Word,...).

3 If the memory card contains a suitable ONINSERT.DXC file (see “ONINSERT.DXC" on
page 115), the ONINSERT.DXC startup job is transferred from the card to the DT8OO
and run (becomes the DT800’s current job).

Retrieving Logged Data — Comms Unload

Commands for retrieving data from a DT800’s internal memory or card to a host computer
using one of the DT800’s communications inferfaces are presented in “Unload Commands”
next, and summarized in the table on page 186.

During an unload, the /r  (return), /e (echo), /m (error messages) and /z  (alarm messages)
switches are disabled to prevent transmissions from these sources being inserted into the
unload data stream. The DT8OO automatically sets these switches to their previous state on
completion of the unload.

Note logged data is not cleared from the DT8OO when you use this “comms interface /
unload commands” method of retrieving data. You can unload the same logged data using
one of the DT800’s communications interfaces as many times as you want (until you
purposefully delete it, of course — see “Deleting Logged Data” on page 78).

Conversely, logged data is cleared from the DT800 when you use the “temporarily insert a
memory card” method of retrieving data (discussed earlier).

Always Fixed-Format Mode
When logged data is unloaded, it's always returned to the host computer in fixed-format

mode — see page 21, and Figure 65 (page 84). (Realtime data can be returned in either
free- or fixed-format mode.)
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Order of Unload

Logged data is always unloaded schedule-by-schedule in the order A, B, C,...K unless you
specify a particular schedule — see “Unload Commands” below).
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Unload Commands

To retrieve logged data from the DT800 by means of one of its comms interfaces you use the
unload commands below. There are three formats of unload commands:

See “The U Unload
Commands” below.

U commands Unload all data from beginning to end of

data store

U( ) commands
(round brackets /
parentheses)

Unload data for a period defined by a
beginning and end date and time in the
format of the DT800’s current date format
(P31) and time format (P39) settings

See “The U( ) Unload
Commands” below.

The Y( ) Unload Commands

The U()  unload commands return logged data for a specified job and report schedule, for a
period of time designated by a beginning and end time and date that must be specified in
the DT800’s current date format (Parameter 31) and time format (Parameter 39) settings.

Here are the DT800’s U() commands:

U Returns the current job’s logged data in the order of
report schedule A-K

U(from ) Returns the current job’s logged data starting from

BEGIN, time or time , date

U[ ] commands

Unload data for a period defined by a See “The U[ ] Unload
(square brackets)

beginning and end date and time in the strict Commands” on
format of YYYY/MM/DD,hh:mm:ss,0.ssssss, page 83.
which overrides the current date format (P31)

and time format (P39) settings

The U Unload Commands

The U unload commands return all logged data — that is, from the first record to the last
record — for a specified job and report schedule.

Here are the DT800’s U commands:

U(from )( to) Returns the current job’s logged data starting from
BEGIN, time or time , date and ending with

END time or time , date

Ux Returns the current job’s logged data for report
schedule x
Ux( from ) Returns the current job’s logged data for report schedule

X starting from BEGIN, time or time , date

Ux( from )( to) Returns the current job’s logged data for report
schedule x starting from BEGIN, time or

time , date and ending with END time or

u Returns all of the current job’s logged data in the order of report time , date

el U"JobName' Returns JobName's logged data in the order of
Ux Returns all of the current job’s logged data for report schedule x report schedule A-K
U" JobName" Returns all logged data for JobName in the order of report U"JobName'( from ) Returns JobNameé's logged data starting from

schedule A-K

BEGIN, time or time , date

U"JobName' x  Returns all logged data for JobName for report schedule x

Examples — U Commands

B The command

U

instructs the DT800 to return all of the current job’s data, schedule-by-schedule.
B The command

uc

instructs the DT800 to return all of the current job’s data for report schedule C only.

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

U"JobNameé'( from )( to)  Returns JobNamé's logged data starting from
BEGIN, time or time , date and ending with

END time or time , date

U"JobName' x Returns JobName's logged data for report schedule

X

U"JobNamé' x( from ) Returns JobNamé's logged data for report schedule

X starting from BEGIN, time or time , date

U"JobNameé' x( from )( to) Returns JobNamé's logged data for report schedule
X starting from BEGIN, time or time , date and
ending with END time or time , date

where

Both the time and
date must be
specified in the
currently-defined

from  can be
® BEGIN — start from first data point logged
e time — start from first data point logged at
or after this time today
e time , date — start from first data point format for date
logged at or after this time and date (P31) and time
to can be (P39).
o END— finish with last data point logged
e time — end with last data point logged
prior to this time today
e time , date — end with last data point
logged prior to this time and date

Note BEGINand ENDused here are not the same as the BEGIN and ENDkeywords
used to indicate the start and end of a DT800 job.
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Examples — U( ) Commands
B The command
UA(BEGIN(11:15)

instructs the DT800 to unload schedule A's logged data from the first data point stored
(BEGIN) until 11:15 .

B The command

UB(12:00,19/1/2000)(12:05,20/1/2000)

instructs the DT800 to unload schedule B's logged data starting at 12:00 on the
19/1/2000  and ending at 12:05 on the 20/1/2000

Examples — U( ) Shortcuts

B The command

UC(13:21)(13:21)

instructs the DT8OO to return only the current job’s data for schedule Cthat was logged during
the minute 13:21 (that is, from 13:21:00 to 13:21:59).

B The command
UD(13)(13)

instructs the DT8OO to return only the current job’s data for schedule Dthat was logged during
the hour 13 (that is, from 13:00:00 to 13:59:59).
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The U[ ] Unload Commands

The U[ ] unload commands return logged data for a specified job and report schedule, for
a period of time designated by a beginning and end time and date that must be specified
in the strict format YYYY/MM/DD,hh:mm:ss,0.ssssss (ISO date format), which overrides
the current date format (Parameter 31) and time format (Parameter 39) settings.

Here are the DT800’s U[] commands:

U Returns the current job’s logged data in the order of
report schedule A-K

U[ from ] Returns the current job’s logged data starting from

time or time , date

Ul from ][ to] Returns the current job’s logged data starting from
time or time , date and ending with time or

time , date

Ux Returns the current job’s logged data for report
schedule x

Ux[ from ] Returns the current job’s logged data for report schedule

X starting from time or time , date

Ux[ from ][ to] Returns the current job’s data for schedule x starting
from time or time , date and ending with time

or time , date

U" JobName' Returns JobNameé's logged data in the order of

report schedule A-K

U"JobNamé'[ from ] Returns JobName's logged data starting from time

or time , date

U"JobName'[ from ][ to]  Returns JobName's logged data starting from time

or time , date and ending with time or

time , date
U"JobNameé' x Returns JobName's logged data for report schedule
X

U"JobName" x| from ] Returns JobNamé's logged data for report schedule

X starting from time or time , date

U"JobName' x[ from ][ to] Returns JobNamé's logged data for report schedule
X starting from time or time , date and ending
with time or time , date

where

from can be
e time — start from first data point logged
at or after this time today
e time , date — start from first data point
logged at or after this time and date
to can be
e time — end with last data point logged
prior to this time today
e time , date — end with last data point
logged prior to this time and date

Type time and
date in fixed-
format ISO- style
(see examples
below).
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Examples — U[ ] Commands

B Here's the U[ from ] command showing valid forms of fixed-format mode date and time:

U[2000/07/26,00:00:01,0.250366]
U[2000/07/26,00:00:01]
U[2000/07/26]

B Here's the U[ from ][ to ] command showing valid forms of fixed-format mode date
and time:

U[2000/07/26,00:00:01,0.250366][2000/07/26,00:00:01,0.750244]
U[2000/07/26,00:00:01][2000/07/26,00:00:01,0.750244]
U[2000/07/26][2000/07/26,00:00:01,0.750244]

U[2000/07/26,00:00:01,0.250366][2000/07/26,00:00:01]
U[2000/07/26,00:00:01][2000/07/26,00:00:01]
U[2000/07/26][2000/07/26,00:00:01]

U[2000/07/26,00:00:01,0.250366][2000/07/26]

U[2000/07/26,00:00:01][2000/07/26]
U[2000/07/26][2000/07/26]

Time Schedule

Date
(SO format) Record index

Record type

o
Schedule B | 5 180015 2000/05/29,10:08:27,0.006801,1:B,0,15.44138;0053:F2A1

’e'“;’;ﬁj ~| D,080015,2000/05/29,10:08:30,0.007899,1;B,0,24.52851:0053;E3B0
L D,080015,2000/05/29,10:08:33,0.008754,5;746, ABCDEFO) ;006 1:AB35
D
Schedule ¢ | D,080015,2000/05/29,10:08:36,0.007411,1;C,0,28/9215;0053;55E4

returned — * D,080015,2000/05/29,10:08:39,0.007533,1;C,0,76.95922;0053;534A
data | D,080015,2000/05/29,10:08:42,0.008265,5;9

Number of schedule B records unloaded (746)
Number of schedule C records unloaded (98)
Total number of records unloaded (746+98=844)

Readin

shown

L=

Labelling the End of Unloaded Data

As Figure 65 shows, the DT800 automatically includes special records when it returns logged
data to the host computer. These records signify

e the end of the unload of an individual schedule’s data — end-of-schedule record

e the end of a complete unload (may contain one or more schedules) — end-of-unload

record.

The records are added even if the unload process is aborted before completion (by sending
the Qcommand — see next topic).
See also Figure 10 (page 22), which describes the components of typical fixed-format
records in more defail.

] [ ]
Quitting an Unload
Stop an unload operation by sending the Quit Unload command
Q
to the DT800.
There may be a short delay between sending the command and the return of data actually
stopping. This is because the output buffer of the DT800 is generally full during an unload

and these records have still to be returned to the host. (Sending Qactually stops the copying
of stored data into the DT80Q's output buffer.)

s (only one
ere)

End-of-schedule records

End-of-unload record

FIGURE 65 Typical unloaded data (always returned in fixed-format mode; see also Figure 10 on page 22)
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PART F — MANIPULATING DATA
CHANNEL OPTIONS — STATISTICAL

Useful for reducing data

Channels can be sampled frequently and a statistical summary returned at longer intervals
(see ""Statistical Report Schedules” on page 49"). Statistical channels are sampled for the
period between report times, and the statistical summary is generated and returned at report
time.

Channels that require statistical sampling must include a channel option to indicate the
statistical information to generate. Here's a summary of the statistical channel options — see
also the Statistical category in the DT800 Channel Options table (page 74):

Channel Option  Description Appended to Units
AV Average (Ave)
SD Standard deviation (SD)
MX Maximum (Max)
MN Minimum (Min)
TMX Time of maximum (Tmx)
TMN Time of minimum (Tmn)
DMX Date of maximum (Dmx)
DMN Date of minimum (Dmn)
IMX Instant of maximum (combines DMX and

TMX)
IMN Instant of minimum (combines DMN and

TMN)
INT Integral (Int)
Hx: y: m. nCV Histogram
NUM Number of samples

The statistical option is defined by including it as a channel option in parentheses after the
channel type. For example, the schedule
RAIM 3TT(AV)

returns
3TT 103.7 degC (Ave)

This is the average ((AV) ) temperature returned every one minute (RALN for the type T
thermocouple connected to channel 3 (3TT). The text (Ave) is appended to the units to
indicate that the data is an average.

If statistical channels have not been sampled before they are reported, these channels report
error E53 (see the DT800 Error Messages table beginning on page 197) and data is returned
as 99999.9. This condition is likely to occur when the RS trigger is an event, the statistical

sub-schedule has been halted, or a statistical scan interval (RS is longer than the reporting
time interval.
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Statistical Channel Options and Multiple Reports

If statistical options are part of a multiple report schedule (see”Multiple Reports” on page 70),
each option list must contain a statistical option — for example

4PT385(1,500,AV)(MX)(TMX)(MN)(TMN)

Note that the first channel option list ((1,500,AV) ) must include all of the options required
for managing and sampling the channel. This rule applies to any options above the
configuration line in the DT800 Channel Options table (page 74), because the channel is
sampled and scaled according to the first option list.

Statistical Channel Options and Alarms

Statistical results are tested in alarms by first assigning them to channel variables (see
“Channel Variables (nCV)" on page 92).

Average (AV)

The average or mean is the sum of all the channel readings divided by the number of
readings. It is very useful in reducing sensor noise. See the “Statistical”

Standard Deviation (SD)

Standard deviation is a measure of the variability of the data about the average or mean.
The variation may be due fo electrical noise or process changes. The units of standard
deviation are the same as the channel reading. See the “Statistical” category on page 74.

Maximum and Minimum

The maximum and minimum of a set of channel readings can be reported with the MXand
MNchannel options.

The time and date of these can be reported with the TMX TMN DMX DMNIMX and IMN
channel options. See the “Statistical” category on page 74.

.Alorms p96 . Parameters p107 .Switches plll 'Error Messages p197
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Integration (INT)

The infegration channel option (see the “Statistical” category on page 74) returns the integral
(area under the curve) with respect to time in seconds using a trapezoidal approximation. The
units of an integration are those of the original reading multiplied by seconds.

Example — Integration

B When integration is applied to a flow rate sensor as follows

S$5=0,0.1,0,1000"litres"

3C("Fuel Consumption”,S5,INT,R)

the volume of the flow is returned:

Fuel Consumption 34.54 litres (Int)

The flow rate sensor with a counter output (3C) is scaled by a span (S5 — see “Spans (Sn)”

on page 90) and then integrated. Note that the span units have been declared as litres, which
is the result after integration, although the span calibration is actually to litres per second.

Histogram (Hx:y:m..nCV)

You can use the DT80O0 to generate a histogram (frequency distribution) of channel samples
by applying the histogram channel option, which instructs the DT800 to
e divide the measured data range into a number of intervals called classes (see
Figure 66)
e count the number of readings that occur in each class during the histogram period
e load each class count into a separate channel variable.

You then use another schedule to read, log and clear the channel variables.

Classes
Number of s |
Occurrences / Class inferval
(Counts) g

Channel Reading
FIGURE 66 Histogram

In addition, the DT800 automatically counts the number of under-range, over-range and total
readings, and stores these in three separate channel variables.

See also the Statistical category in the DT800 Channel Options table (page 71).
The format of the histogram channel option is

Hx: y: m. nCV

where
X is the lowest channel reading of interest
y is the highest channel reading of interest (y > x|
m is the first channel variable (nCV] to store counts
n is the last channel variable (MCV to store counts

Three other counts are also stored by the DT800:

(n-2)CVv Number of readings under range (<x)
(n-1)CcVv Number of readings over range (>Y)
nCcv Total number of readings including those out of range

The histogram channel option does not affect the usual reporting or logging of the channel’s
readings.

The number of channels that can be histogrammed is limited by the number of channel
variables available (the DT800 supports a maximum of 500 CVs).

Example — Histogram
B To create a histogram of a temperature channel over five classes requires eight channel

variables:
RA1S 1TT(H25.0:35.0:1..8CV)

This schedule generates a histogram with five temperature classes and intervals of 2°C:
1CV  counts for first class (25.0 to 26.999°C interval)

2CV  counts for second class (27.0 to 28.999°C interval)

3CV  counts for third class (29.0 to 30.999°C interval)

4CV  counts for fourth class (31.0 to 32.999°C interval)

5CV  counts for fifth class (33.0 to 34.999°C interval)

It also loads cumulative data into the following three CVs:
6CV  number of under-range samples (<25°C)

7CV  number of over-range samples (>35°C)

8CV total counts (sum of 1..7CV)

Number of
Occurrences ife% 2cv 3cv la% 5CV
(Counts) - — — - -
2501026.999 | 27.01028.999 | 29.01030.999 | 31.01032.999 | 33.0 o0 34.999
I'y i
25.0 35.0

°C
FIGURE 67 Histogram example

Then you can return and log the channel variables using another schedule such as
RB1H 1..8CV(R)
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Rainflow Cycle Counting

Rainflow cycle counting (also called rainflow analysis) is an internationally-accepted
method of fatigue cycle counting used for monitoring long-term accumulative structural fatigue
damage. The process reduces large quantities of cyclic data — collected from sensors
attached o the structure over a long period of time — into relatively simple histograms.

As a structure deflects due to repetitive external influences, measurements produce arbitrary
peak and valley sequences that form closed loops or cycles. Each loop or cycle has a size
(the difference between peak and valley magnitudes), and rainflow analysis accumulates a
profile of the number of cycles versus cycle size into a histogram.

A minimum cycle size can be defined that sets a noise rejection level, and cycle sizes below
this level are rejected as noise and are not counted.

The DT800 implements the ASTM E 1049-85 standard: Standard Practices for Cycle
Counting in Fatigue Analysis.

You can carry out real-time rainflow analysis using the DT800’s RAINFLOW .channel option,
which instructs the DT800 to monitor attached strain gauges at regular intervals and reduce
the resulting large quantity of data info simple cycle histograms.

The DT800 can also produce a formatted report of the accumulated cycle histograms — see
“Reporting Rainflow Data — The Rainflow Report” on page 88.

Although the rainflow cycle counting has been optimized for welded steel structures, it can
be used to record arbitrary waveforms from other sources — temperature cycles in a furnace
or electrical signals, for example.

Collecting Rainflow Data — The Rainflow Channel Option

Rainflow analysis is defined by the RAINFLOW.channel option. Although this is generally
used for channels measuring strain gauge inputs, you can also use it for any type of sensor
that is monitoring a process that produces cycles of peaks and valleys with hysteresis.

The overall range of cycle sizes is divided into a number of smaller cycle size classes and,
as the analysis proceeds, the number of cycles of each size class is counted. These counts are
accumulated into the DT800's 32-bit signed Integer Variables (channel type nlV ).

The RAINFLOW.channel option requires you to specify a maximum cycle size, a noise
rejection level, and a range of sequential integer variables or channel variables that can be
used for accumulating the cycle size counts and other information. It has the form
(RAINFLOW: a: b: c.. dIV)

where

a s the maximum cycle size expressed in the channel type units (for example,
ppm)

b is the minimum cycle size for noise rejection in terms of a percentage of a

c s the first IV in the sequence to be used for accumulating data

d s the last IV in the sequence to be used for accumulating data

Therefore the range of cycle sizes is from zero to the maximum cycle size defined (a), and
cycle sizes smaller than b% of a are rejected and not counted. For example, the channel
option

(RAINFLOW:1000:5: c.. dIV)

sets the cycle size range to 0-1000 units, and cycle sizes less than 5% of 1000 (= 50) units
are rejected as noise.

The number of variables allocated for the rainflow analysis must be set to the number of cycle
size classes you require over the cycle size range, plus seven (7) additional variables for
summary data. For example, if you require 10 cycle size classes over the cycle size range
you'll need 17 variables. The variables can begin at any number in their range of 1 to 500
(c), and are used sequentially to the last variable number (d).

' Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

The use of variables in the allocated variable range is summarized in the following table.
The first column shows how variables are used within the allocated range, and the last
column shows how 20 variables are used. The last 7 variables contain various summary
data.

Example:
c.. diV IV Contents 21..401vV
c+0 Contains the count of cycles for the first cycle size class 211V
c+l Contains the count of cycles for the second cycle size class 221V
c+2 Contains the count of cycles for the third cycle size class 231V
O O O
a-7 Contains the count of cycles for the last cycle size class 331V
a-6 Contains the count of cycles that over-ranged the maximum 341V
cycle size

a-5 Contains the count of all cycles 351V

_‘E a-4 Contains the maximum buffered cycles 0..100  (or 99999 if 361V

= the buffer has overflowed and buffered half-cycles have been

E lost)

€ d3 Contains the minimum valley encountered 371v

” a2 Contains the maximum peak encountered 381V
a-1 Contains the total number of good points 391V
a-0 Contains the total number of “in error” points (out of range, for 401V

example)

In practice, some cycles do not close immediately and are buffered until a closure is
detected. Variable d—4 contains a count of these unclosed or “half cycles”.

Note The rainflow channel option can be used on a maximum of 16 channels.

Collecting Rainflow Data — The Rainflow Sample Rate
Rainflow cycle data is collected at a rate dependent on the frequency of influences deforming
the structure under test. These might be quite slow events (such as waves crashing against a
sea wall), or quite fast (such as a high speed boat hull travelling through waves).
Place the channel being sampled for rainflow in a schedule that's triggered fast enough to
take sufficient readings during a cycle to adequately characterise the loop closures. For
example, the schedule
RAS50T

3BGI(RAINFLOW: a: b: c.. dIV,W)
measures the input every 50mSec (50T ; 20 times/sec), and counts loop closures. The W
channel option declares this as a working channel (does not return or log the individual
samples of strain-stress — see page 75).
The fastest sampling rate is obtained by the schedule trigger
RA,FAST( options )

3BGI(RAINFLOW: a: b: c.. dIV,W)
See “Fast Mode Sampling” on page 52.

.Alorms p96 . Parameters p107 ‘Switches plll ' Error Messages p197

[PoUsyplg — suoydQ [euuny) npq@ Buppadiuby — 4 pnd

Page
87



UM-0068-A2

Reporting Rainflow Data — The Rainflow Report

You collect rainflow data over long periods of time using the RAINFLOW . channel option.
Then, periodically, the rainflow cycle histogram can be retrieved by a computer, using the
RAINFLOW.command.

To report the rainflow cycle histogram, send the original rainflow channel option exactly as
originally defined for the channel, but as a command. That is, send the command
RAINFLOWa: b: c.. dIV

to the DT800. The DT8OO returns a tabular report as illustrated below, which is normally
viewed and saved in the Receive (upper) window of DeTransfer. (Delogger software does not
support the Rainflow Report.)

Rainflow (5% rejection)01/01/2000 00:03:43

n [\ Range Mean Cycles
1 1 0.0 0.0 0
2 2 3.6 11.4 27
3 3 7.2 11.3 6
4 4 10.8 12.4 6
5 5 14.4 11.9 6
6 6 18.0 12.8 9
7 7 21.6 12.3 2
8 8 25.2 0.0 0
9 9 28.8 0.0 0
10 10 324 0.0 0
11 11 36.0 18.0 1
12 12 39.6 0.0 0
13 13 43.2 0.0 0
14 14 46.8 0.0 0
15 15 50.4 0.0 0
16 16 54.0 0.0 0
17 17 57.6 0.0 0
18 18 61.2 0.0 0
19 19 64.8 0.0 0
20 20 68.4 0.0 0
21 21>= 72.0 0.0 0
Total cycles 58
Peak/Valley mean 12.6

Max Peak 71

Min Valley -1

Max buffered cycles 11

Valid input points % 100.00

The rainflow report provides a complete summary of the rainflow data for the collection
period. The cycle size range for each class, the number of cycles in each class, and the mean
for each class is shown, as well as the summary data.
Although the rainflow report cannot be logged in the DT800, the primary cycle count data
used to make up the rainflow report can. For example, the program
BEGIN"Rainflow"

RA50T 2BGI(RAINFLOW:72:5:1..281V,W)

RB7D 1..28IV

LOGONB
END

logs the histogram data every 7 days. You can create reports manually after you download
the primary cycle count data.
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Example 1— Rainflow Cycle Counting
B Capture raw strain gauge data and perform rainflow cycle analysis using the program
BEGIN
RA50T
1BGI(RAINFLOW:1000:5:101..1271V,W)
END
This instructs the DT800 to
o collect currentexcited bridge data (1BGI) every 50ms (RA50T) and carry out rainflow
analysis over the range of zero to 1000 ppm
o apply a 5% rejection (that is, cycles smaller than 50ppm are rejected)
o accumulate cycles into histogram variables 101 through 127 (101..127 ); this gives
20 cycle size classes for cycle counts, and 7 others for summary information.
The matching rainflow report command
RAINFLOW:1000:5:101..1271V
returns rainflow histogram data such as the following:

Rainflow (5% rejection)15/03/2000 00:05:22

n v Range Mean Cycles
1 101 0 0.0 0

2 102 53 11.7 187805
3 103 105 115 153802
4 104 158 11.7 128263
5 105 211 11.6 65312
6 106 263 11.7 39342
7 107 316 12.3 25449
8 108 368 125 9612

9 109 421 13.0 3950
10 110 474 13.4 1919
11 111 526 13.6 760

12 112 579 13.8 354

13 113 632 14.2 49

14 114 684 14.9 20

15 115 737 15.1 3

16 116 789 0.0 0

17 117 842 0.0 0

18 118 895 0.0 0

19 119 947 0.0 0

20 120>= 1000 0.0 0

Total cycles 616640

Peak/Valley mean 11.7

Max Peak 42

Min Valley -22

Max buffered cycles 38

Valid input points % 100.00
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Best Speed for Rainflow.

For best rainflow speed from the DT800:
e turn off house keeping (/k )

e select a channel type with fewer fundamental samples

o use the fast modifier

e set the gain lock to just above the maximum expected voltage (GL20MY
e make the rainflow channels working channels (W

For example:
BEGIN
Ik
RA,FAST
1BGI(RAINFLOW:1000:5:1..201V,GL20MV,W)
END
Here are typical rainflow sample speeds:
1BGI 300 Hz 1V 480 Hz
2BGl 180 Hz 2V 350 Hz
4BGI 100 Hz 4V 220 Hz
8BGI 56 Hz 8V 120 Hz
12BGI 33 Hz 12V 76Hz
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CHANNEL OPTIONS — SCALING

Getting sophisticated

The DT800 provides many different tools for scaling channel readings:
* automatic scaling
e channel factor

infrinsic functions

spans

polynomials

channel variables

It can also carry out calculations on channel data — see “Calculations (Expressions)” on
page 94. In addition, you can combine scaling and calculation methods — see “Combining
Methods” on page 95.

Automatic Scaling

The DT800 automatically scales measurements according to the channel types you specify.
In other words, whatever the output of a particular sensor, its measurements are always
converted (scaled) to engineering units (volts, amps, ohms, °C,...) according to the channel
type you specify in the channel ID in the channel list — this is why you specify a channel’s
channel type.

Channel Factor (f.f)

Many input channel types support a channel factor (a floating-point number) as a channel
option — see the Channel Factor column of the DT8OO Channel Types table beginning on
page 63.

The channel factor channel option usually provides linear scaling. However, for some channel
types, the channel factor has a dedicated purpose and therefore cannot be used for scaling.
See the table in “A Special Channel Option — Channel Factor” on page 70.

Example — Channel Factor

B |n the channel list

1V 1V(101.0)

the first 1V returns true millivolts, and 1V(101.0)  includes the channel factor (101.0) ,
which returns the reading multiplied by 101.0 in units of millivolts as follows:

1V 2.543 mV
1V 256.84 mV

Here, the channel factor could be the attenuation of an input voltage attenuator network.
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Intrinsic Functions (Fn)

The DT800 has seven inbuilt and mutually exclusive intrinsic functions that are applied as
channel options (see page 73). The infrinsic functions available are

Fn Description Text Modifier
F1 1/x inverse (Inv)

F2 Vx square root (Sart)

F3 Ln(x) natural logarithm (Ln)

F4 Log(x) base ten logarithm (Log)

F5 Absolute(x)  absolute value (Abs)

F6 X # X square (Squ)

F7 Grey code conversion (32-bit) (Ge)

Channels with an infrinsic function applied return data followed by the text modifier listed
above. If you place more than one intrinsic function in a channel’s channel option list, only
the last is applied.

Example — Intrinsic Function

B The channel list

1V(F2)

returns the square root of the reading as follows:

1V 455.6 mV (Sqr)

Spans (Sn)

Spans are used to define calibrations for linear sensors. They are particularly suited to
4-20mA current loop inputs. A total of 50 spans and polynomials can be defined. Spans are
applied to a channel as a channel option (see page 73).

A span is defined as follows:

Sn=a, b, c, d" Text "

where

n is the span number (1 to 50) — spans and polynomials must not both
use the same number.

aand b are the physical coordinates of two points on the calibration line — see
Figure 68.

c and d are the signal coordinates of the two points on the calibration line —
see Figure 68.
If not specified, ¢ and d default to 0 and 100 respectively, which is
useful for 4-20mA currentloop channels (channel type L).

Text replaces the channel’s default units text.

. Alarms p96
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A single span definition may be applied to any number of channels in any schedules or
alarms.

Physical range
(°C, for example)

Upper — b | e |
physical o S !
\ 1

I

lower — af-----—2 ]
physical I
!

d

I
I
1
I
I
c

Signal range
(mV, for example)
| |
Lower Upper
signal signal

FIGURE 68 Span coordinates

Using Spans — Guidelines
® When creating a DT800 program, define any spans (and polynomials) ahead of the
schedules and alarms.
e A span’s number is not related to any channel number — they do not have to match.
Use any span for any channel.
e Use one span for each type of sensor/transducer

Example — Span

B The commands

S17=0,300,100,1000"kPa"

RA5M 1V(S17,"Boiler pressure")

dhefi[ne the span S17 then use it in a schedule, which instructs the dataTaker to return data in
the form

Boiler pressure 239.12 kPa
Boiler pressure 247.33 kPa
O

Polynomials (Yn)

Polynomials are used to define calibrations for non-linear sensors. A total of 50 spans and
polynomials can be defined. Polynomials are applied to channels as a channel option (see
page 73).
The DT800 evaluates a polynomial according to the formula
0
y = Z kox" = ko +kyx +kox2 +kgx3 +kyx4 +ksx3
n=5
where x is the channel reading, and the k’s are coefficient terms.

A polynomial is defined as follows:
Yn=k0, kl’ k2, k3, k4, k5“ Text "
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where

n is the polynomial number (1 to 50) — polynomials and spans must
not both use the same number.

ko, k1,...  are the coefficient terms — only the coefficient terms up to the
required order need to be entered.
Text replaces the channel’s default units fext.

Simple scale and offset corrections are also possible (internally, the DT800 treats spans as a
first order polynomial). The coefficient terms of a polynomial are evaluated by a least square
regression. Various statistical programs are available for this purpose. Some nonlinear
sensors are supplied with their calibration polynomial. A single polynomial may be applied
to any number of channels in any schedules or alarms.

Example — Polynomial

B The commands

Y18=25.5,0.345,0.0452"Deg C"

RA5M 1V(Y18)

define the polynomial Y18 then use it in a schedule, which instructs the DT800 to return data
in the form

1V 44.35 degC

1V 43.89 degC

O

Thermistor Scaling (Tn)

The DT800 has channel types for many 2-wire YSI thermistors (Yellow Springs Instruments
www.ysi.com). For other thermistor types, the DT8OO supports thermistor scaling — the
conversion of a resistance reading to a temperature. The DT800 does the conversion from
resistance to temperature using

T= 1

a+bln(R) +an(R)3
To apply thermistor scaling, firstly obtain the constant terms a, b and ¢ from the thermistor
manufacturer, then define a thermistor conversion by sending a thermistor command
Tn=a, b, c" Temperature units "
(n is the thermistor conversion number — 1 to 20).
Finally, apply the conversion by including a resistance channel ID with the thermistor channel
option
mR(T n)

in a schedule (where mis the number of the channel to which the thermistor is attached).

Example — Thermistor Scaling

B The commands

T1=26.5,1.034,-0.0085"K"

RA5M 3R(T1,"Solvent temp.")

define the thermistor conversion T1 and its use in a schedule, which instructs the DT800 to
return data in the form

Solvent temp. 356.21 K

Solvent temp. 356.35 K

0

See also “Thermistors” on page 144.
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Channel Variables (nCV)

Channel variables are memory locations (registers) for holding floating-point data such as
channel readings and the result of expressions. The DT800 has 500 channel variables,
identified as 1CVto 500CV. They can be used
® to receive
e the data from input channels at the time of scanning
o the results of calculations
e fo pass input channel data and results of calculations to
o the host computer
o the DT80O's internal memory and memory cards
® to pass input channel data to expressions (see “Calculations (Expressions)” on
page 94)
e as the test data or as the setpoints in alarms
e fo transfer statistical data to alarms
e for temporary storage of date and time, and for time-based calculations such as
elapsed time, down time and rates
® to trigger report schedules.

Assigning Readings to Channel Variables
A channel variable receives (is assigned) the current value of any input channel by including
the channel variable in a channel option list — see page 75 (DT800 Channel Options table).
For example
1V(=2CV)
returns the voltage for channel 1 and assigns (overwrites) the voltage value to channel
variable 2CV.
Channel variable assignments are made at the report time of the embracing report schedule.
They are not made at the statistical sub-schedule scan time.
Where statistical results are to be tested, then channel variables provide the only means of
using statistical results in alarms. For example, the program
BEGIN

RS1S

RA1M

3TT(SD,=1CV,W)

ALARM1(1CV>0.1)"Excessive variability"
END

tests the standard deviation of the temperatures read over each minute.

A schedule or an immediate scan containing a CV channel option can
e initialize a channel variable automatically
¢ be sent from the host computer to assign a value to a channel variable.

Reading a Channel Variable

The DT800 treats channel variables in the same way as normal input channels — you return
and log the current value of a channel variable using a normal schedule command.
Arithmetic Operations

You can use one of four basic arithmetic operations (+=, —=, * = and /= ) when storing input
channel data into channel variables. For example, the immediate scan command

5V(+=1CV)

scans channel 5V, sets 1CVequal to LCV+5V (acts as an accumulator), and reports the value
of 5V.

Similarly, the immediate scan command

5V(S1,/=1CV)

scans channel 5V, applies span 1 (S1), sets LCV equal to 1CV/5V(S1) and reports the
value of 5V(S1) .
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Statistical Channel Variables

When a channel variable is included as a channel option for a statistically-scanned channel,
the statistical result is stored in the channel variable and not the individual readings. For
example, the schedule command

RS5S RAL0M 3V(AV,=1CV)(MX,=2CV)(MN,=3CV)

stores the 10-minute average, maximum and minimum into channel variables 1CV, 2CVand
3CVrespectively.

Results of Expressions
Channel variables can also be assigned the results of expressions (see “Calculations
(Expressions)” on page 94). For example, the command

3CV=(1+COS(2CV))*1.141
evaluates the expression and assigns the result to 3CV.

Channel Variables as Triggers

You can use channel variables as report schedule triggers. See “Trigger on Internal Event”
(page 47).

Using Channel Variables

Channel variables are used in the same way as channels within schedules and alarms.
Channel options can be used to modify the function and data format of channel variables.
For example, the commands

RALM 3CV/(H:1:10:100..122CV)=SQRT(6CV+7CV)

RB1H 100..119CV

instruct the DT8OO to evaluate the SQRTexpression and apply the result to the histogram
(H...) every minute (RALM, and return the accumulated histogram data to the host every hour
(RB1H

Channel variables are not normally returned with units text, however you can define units
using polynomials (page 91) or " UserName~UserUnits " channel options (page 75).
For example

Y20=0,1.0"kPa"

11CV(Y20)=SQRT(4CV/6CV)

Channel variables can be used in alarms, both as the test value and as the setpoint(s). For
example

ALARML1(4CV<>2CV,3CV)"[5CV=20]"

Channel variables are useful when comparing an input channel against several thresholds.
For example

IF(1V(=1CV)>0.5)"Over 0.5 Volts"

IF(1CV>0.6)"Over 0.6 Volts"

IF(1CV>0.7)"Over 0.7 Volts"

where channel 1V is sampled once (rather than risking different values) and tested against a
number of setpoints.

Working Channels Hide CV Data

When input channels or channel variables are used in intermediate steps of a program, then
the Wchannel option (see page 75) can declare these as working channels and prevent
data being returned or logged. See examples on page 95.

During program debugging, the Woption can be overridden by the /W switch to return
intfermediate data.
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Naming Channel Variables

You can use (" CVname-Units ") to name a channel variable. For example
2CV("WindSpeed~km/h")

CVnamemay have a maximum of 16 characters; Units may have a maximum of 8
characters.

Channel Variables Report

Send the command

NAMEDCVS
to instruct the DT800 to return a summary of all named channel variables in use, for example
CV S CV Name Value Units
14 A Wind Speed 01 14.4 km/h
15 B Wind Speed 05 19.6 km/h
98 F Wind Run 14400 m/h
3 F TempoO1 145.7 degC
where
(&Y is the channel variable number n (NCV|
S is the schedule identifier

CV Name is the channel variable’s name, if any (see “Naming Channel
Variables” on page 93)

Value is the value stored in the channel variable when the NAMEDCVS
command was sent

Units is the units defined for the channel variable
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CALCULATIONS (EXPRESSIONS)

At report time only
The DT800 has a powerful expression evaluation capability. Results can be assigned to
channel variables, output channels, system timers and system variables.

Expressions can ONLY contain channel variables and constants. Data from input channels
must first be assigned to channel variables to be used in expressions.

Expressions can contain the following operators:

Arithmetic ~ +, —, *, /, %(modulus) and ”* (exponent)
Relational <, <=, =, >=, > (result 1 is true, O is false)
Logical AND OR XOR NOT(>0 is true, result O or 1)

Functions  ABS() , LOG(), LN() , SIN() , COS(), TAN() , ASIN() , ACOS(),
ATAN() , SQRT(), Sn(), Yn()

Other Round brackets (parentheses) ()

Note The trigonometric functions require arguments in radians, where 1 radian = 57.296
degrees.

The operator precedence is

First ()
2nd  ~
3rd  *,/ or% « These operators have equal precedence
4th  +or- — These operators have equal precedence
5th <, <=, =, >=, > — These operators have equal precedence

last  AND OR XORor NOT  « These operators have equal precedence

Expressions evaluate left to right, but parentheses can be used to define a particular order of
evaluation. Parentheses can be nested.

Expressions are evaluated at the report time of the embracing schedule, and in the order in
which they occur within the schedule.

Conditional Calculations

Boolean logic within expressions can be used to return a result that is dependent on a
condition being true or false. For example,

2CV=(1CV*2*(1CV<1000))+(1CV*4*(1CV>=1000))

returns a value of 2*1CV if 1CVis less than 1000, or a value of 4*1CV if 1CVis greater
than or equal to 1000.
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COMBINING METHODS

The different scaling and calculation methods can be used together. The following
comprehensive examples are the best way to demonstrate.

Example 1
B |n this program, a vector average is calculated. The inputs are wind speed and direction.

BEGIN"Wind-01"

'Wind speed calibration 0-50m/s = 0-1000mV
S1=0,50,0,1000"m/s"

'Wind direction 0-2Pi radians (0—-360deg) = 0-1000mV
S2=0,6.2832,0,1000"radians"

Y3=0,1"m/s" 'Units text for wind speed report
Y4=0,1"Deg" 'Units text for wind direction report

RASS 'Schedule to scan every 5 seconds
1V(S1,=1CV,W) 'Sample wind speed
2V(S2,=2CV,W) 'Sample wind direction
3CV(W)=3CV+1CV*COS(2CV) 'Sum x components
4CV(W)=4CV+1CV*SIN(2CV) 'Sum y components
5CV(W)=5CV+1.0 'Number of scans
RB1M 'Calculate, report and log every minute

'Calculate mean magnitude:
6CV(W)=SQRT((3CV*3CV)+(4CV*4CV))/5CV
6CV("Mean Wind Magnitude",Y3,FF1)

‘Calculate direction
7CV(W)=ATAN(4CV/3CV)*57.29

‘Determine direction quadrant
7CV(W)=7CV+((3CV>0)AND(4CV<0))*360
7CV(W)=7CV+((3CV<0)AND(4CV<0))*180
7CV(W)=7CV+((3CV<0)AND(4CV>0))*180

'If wind speed is zero, return -1.0:
7CV(W)=7CV—(6CV<=0)*(7CV+1)
7CV("Mean Wind Direction",Y4,FFO0)
1..5CV(W)=0

END

LOGON G
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Example 2

B This program scans ten channels and calculates a crosschannel average.

BEGIN"Wind-02"
RA10S
1CV(W)=0 'Clear 1CV
1..10V(+=1CV,W) 'Sum 10 voltages into 1CV
1CV=1CV/10 'Divide by 10 for average
END
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PART G — ALARMS

ALARM CONCEPTS

Limits, tests and actions

DT800 alarms allow you to make decisions based on the magnitude of DT800 input
channels, channel variables, timers, the clock/calendar, internal channels, system variables
and so on. The decision is a true or false result of an alarm condition test. The true/false
result is also known as the alarm state.

You instruct the DT800 to carry out actions when an alarm tests true. These actions can be
sefting the DT800’s digital state outputs, issuing messages, or executing commands to change
the DT800’s operation.

There are two types of alarm commands (Figure 69):
¢ the ALARMcommand — acts once on the transition of the alarm fest from false to true
(“single-shot” alarm)
¢ the ALARMRommand — acts Repeatedly at the schedule interval while the alarm tests
true (“repeating” alarm)
Alarm commands can be included in any report schedule, and are processed in sequence
with other schedule processes such as reading input channels and performing calculations. If
an alarm tests true, the alarm’s actions are executed before control passes to the next process
in the schedule.

The general format of the single-shot alarm command is

ALARM( test ) digitalAction "actionText "{[ actionProcesses [}
and of the repeating alarm command is
ALARMR( test ) digitalAction "actionText "{[ actionProcesses [}
where
n is the alarm number.
n is optional. See “Alarm Number” on page 97.
test is the alarm’s true/false test. It is the DT8OO input to be

tested (see “Alarm Input” on page 97), followed by the
test condition (see “Alarm Condition” on page 98).
You can include an optional delay period in test  (see
“Alarm Delay Period” on page 98).

digitalAction is one or two digital state output These actions
1 channels whose state mimic the can be replaced
v alarm state. See “Alarm Digital by a logical
b Action Channels” on page 98. operator (AND,
digitalAction is optional. OR or XOR) to
o, actionText is a text message that is returned to chombme mlore
Z 1\ the host and/or logged when alarm ~ fnan one alarm.
o ¥ tests true. See “Alarm Action Text” ~ See C?mblmng
O on page 99. Alarms” on
< actionText s optional. page 101.
actionProcesses is a list of DT800 commands that
it are executed when alarm tests true.
v See “Alarm Action Processes” on
l‘ page 100.
actionProcesses is optional.

Single-shot alarm RA3S ALARM...
Alarm actions occur once when the alarm becomes true.

\}T \F, Alarm
—— actions

Alarm=TRUE

A A R S T D S B S SN S

Alarm is tested every 3 seconds

4 Time

Repeating alarm RA3S ALARMR...
Alarm actions occur every 3 seconds while the alarm is true.

YT YT Y{ Y¥ Y¥ Y{ Yr Alarm
— actions

Alarm=TRUE Alarm=TRUE

| A S R S S R S S S SN S

Alarm is tested every 3 seconds

4 Time

FIGURE 69 Comparing single-shot and repeating alarms (3-second schedule example)
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Example — Typical Alarm Command

B The alarm command
ALARML(2V>1000)1DSO"HighVoltage"{[5CV=1 HA RB1M]}

(which you include in any report schedule) contains the following:

ALARM1 is the single-shot alarm command (ALARNland an alarm
number (1).

(2v>1000) is the alarm true/false test  of the input (2V) against the
condition (>1000 mV).
If, at the moment of testing, the voltage on channel 2 is greater
than 1000mV (2V>1000), the alarm is true. Otherwise, the
alarm is false.

1DSO is the digitalAction . It instructs the DT800 to set its
digital state output channel 1 ON if the alarm is true and OFF
if the alarm is false.

"HighVoltage" is actionText . The DT800 returns and/or logs this

message when the alarm becomes true.

{[5CV=1 HA RB1M]} is the actionProcesses , a list of commands that the

DT800 executes when the alarm becomes true.

Alarm Number

Shown as 11 in the alarm command (above); optional.

Each of the two alarm types can be given either
® a number in the range 1 to 32767 — that is, ALARM or ALARMR where 1 is the

alarm number (for example, ALARM3Y, or

® no number — that is, ALARMor ALARMR

The following table compares the functionality of alarms with and without numbers:

Alarms with Alarm Number
Examples: ALARM1Q ALARMR99

Alarms without Alarm Number
ALARMor ALARMR

Do not have fo be entered in numeric
sequence

Order doesn’t matter

The alarm number, entry time and exit time
are logged in the DT800’s general data
store.

No alarm information is logged

?n (see “Polling Alarm Data” on page 102)
returns the current value of the tested channel.

?n returns an undefined alarm error.

?x and ?ALL (see “Polling Alarm Data” on
page 102) return all current values.

?x and ?ALL have no effect.
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Alarm Input

Part of test in the alarm command (page 96); not optional.

The alarm input is the data item or value that is to be tested by the alarm command. Alarm

inputs for alarm commands can be any of the following:
® any analog, digital, counter or serial input channel definition (channel number +
channel type + channel options)
any infernal channel
any channel variable
time and date
any system timer
any system variable

Examples — Alarm Input
B The alarm command
ALARMI(2R>50) actions...
tests the 2R analog input channel.

B The alarm command

ALARMI(REFT<100) actions...

tests REFT, the DT800's body temperature.

B The alarm command

ALARMI(T>10:30:00) actions...

tests the DT80OQ's internal time channel (T channel type — see “Time” on page 68).

B The alarm command
ALARMI(2SV>2000) actions...

tests 2SV, the free space in the DT800's internal data store (see “System Variables” on

page 69).

. Alarms p96
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Alarm Condition

Part of test in the alarm command (page 96); not optional.
The alarm input is compared with the alarm condition, which is either
e one of the logical operators < or > followed by a single sefpoint, or
® one of the logical operators <> or <> followed by a pair of comma-separated

setpoints.
Number of
Operator  Setpoints Operation
< 1 Less than the setpoint
> 1 Greater than or equal to the set-point
<> 2 Less than the first set-point, OR greater than or equal to
the second set-point
>< 2 Greater than or equal o the first set-point AND less than

the second set-point (that is, between the two setpoints)

The setpoints can be floating-point constants or channel variables.
Recommendation When testing digital state inputs for state O or 1, it's best fo test
for state O using (NDS<0.5) and to test for state 1 using (NDS>0.5) . This avoids any
hunting around the O and 1 values.

Examples — Alarm Condition

B The alarm command

ALARMI(5TK<100) actions...

tests if temperature measured on channel 5 (5TK) is less than 100°C (<100).

B The alarm condition

ALARMI(2R>50) actions...

tests if resistance on channel 2 (2R) is greater than or equal to 50 ohms (>50).

B The alarm command

ALARMI(10CV<>20CV,30CV) actions...

tests if the value of 10CV is less than the value of 20CV, or greater than or equal to the value
of 30CV — that is, if the value of T0CV is outside the range of 20CV to 30CV.

B The alarm command
ALARMI(3CV><5.5,8.5) actions...

tests if the value of 3CV is greater than or equal to 5.5 and less than 8.5 — that is, if the
value of 3CV is between 5.5 and 8.5.

B The alarm command
ALARM(T><06:30,18:30) actions...
tests if the DT80Q's time is between 06:30:00 and 18:30:00.
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Alarm Delay Period

An addition to test in the alarm command (page 96); optional.

You can extend the test component of the alarm command by adding a delay period. If you
do this, the alarm’s test must remain true for the delay period before any of the actions can
be performed. The format is

/| NS  Seconds

/| NM  Minutes
/ NH Hours
/ ND Days

where Nis an infeger in the range 1 to 255.

If the alarm tests false again during the delay period, the delay counter is reset and does not
begin counting again until the next true test. The result is a filtering action that ensures input
noise does not cause unwanted or rapid output actions.

Example — Delay Period

B The alarm command

ALARNB(3V>100.0/30S) ~ actions...

specifies that the voltage on channel 3 (3V) must equal or exceed 100.0mV (>100.0 ) for
30 seconds before the actions are performed (/30S ).

Alarm Digital Action Channels
Shown as digitalAction in the alarm command (page 96); optional.

One — or two (comma-separated) — digital state output channels (MDSQ can be
declared for each alarm to mimic the state of the alarm. That is, these outputs are set
OFF if the alarm tests false, and are set ON of the alarm tests true:

Y.

Alarm DSO
False OFF  DSO = 0 (DSO is set high)
True ON DSO =1 (DSO is set low/active)

Typically, you use the digital state outputs to annunciate the DT800 alarm by switching
devices such as relays, sirens and lights, or to directly control actuators and similar
equipment.

In the ALARM. command, you list the single digital state output, or the pair of comma-
separated digital state outputs, immediately after the alarm test .

See also “Digital State Outputs” beginning on page 154.

Examples — Digital Action

B The command

ALARMI(2V>660.0)4DSO

tests the voltage on channel 2 (2V) and
e turns digital state output 4 ON when the voltage equals or exceeds 660.0mV
o turns digital state output 4 OFF when the voltage drops below 660.0mV.

B The command

ALARM(2V>660.0)7DS0O,8DSO

tests the voltage on channel 2 (2V) and

o turns the two digital state output channels ON when the voltage equals or exceeds
660.0mV
e turns the two digital state output channels OFF when the voltage drops below 660.0mV.
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Alarm Action Text

Shown as actionText i the alarm command (page 96); optional.
Action text is automatically returned to the host computer and/or logged to alarm
memory

e once whenever a single-shot alarm (ALARMor ALARM) tests true, or

e repeatedly at the controlling schedule’s rate while a repeating alarm (ALARMRr

ALARMR) remains true.

You can include up to 200 characters of action text in each alarm. A total text space of
16384 characters is reserved for all alarms (shared with expressions text).
Note There is no garbage collection in this text space. That is, new text is appended to
existing fext in the text space, and superseded text is only removed by a system reset.
The action text is listed in quotes " " as follows:
ALARM( test )" actionText "
Setting the alarm message switch to /z  stops the return of the action text to the host — see
the DT800 Switches table (page 112). This is useful when the action text is only required for
a display (if fitted).
The format of the action text returned by an alarm differs for the default free-format mode (/h )
and fixed-format mode (/H ). See the examples below.

Substitution Characters
You can place special substitution characters into action Text

Y.

. These instruct the DT800 to

dynamically insert the following information when the alarm returns and/or logs its action fext:

Characters Example
! Substitutes DT800 serial number followed by a colon 080035:8
() and the alarm number
?Cor ?2C Substitutes channel ID 2PT385
?Nor ?n Substitutes user channel name Boiler
?Uor ?2u Substitutes user channel units Deg C
?V or 2V or ? Substitutes the data value when the alarm tested true  100.1
@ Substitutes the time that the action text was returned  12:13:14.634
(in P39 and P40 format)
# Substitutes the date that the action text was returned  11/2/2001
(in P31 format)
?Ror 2r Substitutes relation >50.0
?? Substitutes question mark ?
I Substitutes exclamation mark !
@@ Substitutes @ symbol @
#it Substitutes # symbol #
?2ncv Substitutes the current value of the specified channel variable, where ncv

is the number of the channel variable (1 to 500). For example, ?3 instructs
the DT800 to substitute the contents of 3CV into the alarm action text.
You can also specify the format and number of decimal places (see
“Output Data Format” on page 75). For example:

e ?23F inserts the value of 3CV in fixed-point format

® ?23E inserts the value of 3CV in exponential format

¢ ?3ML inserts the value of 3CV in mixed format with 1 decimal place

Some of these characters are especially useful with SMS messaging.

Any of the ASCII control characters (*A to “Z ) can also be included in action text. Some
useful control characters are

"G Bell

"M Carriage return

"~ Line feed

b Quotation mark (* )

Example — Action Text in Free-Format Mode (/h)

B When the DT800 is in freeformat mode (see page 21), the action text in the alarm
command

ALARMS(test )"Boiler Pressure is ?V?U at @"M"J"

instructs the DT8OO to return an alarm record of the form

Boiler Pressure is 1.563MPa at 14:32:01.23964

on each false-totrue transition of the alarm (includes current value, units text and time that
alarm occurred). No action text is issued on the true-to-false transition.

Example — Action Text in Fixed-Format Mode (/H)

B When the DT800 is in fixed-format mode (see page 21), the action text in the same alarm
command

ALARMS(test )"Boiler Pressure is ?V?U at @ M"J"

instructs the DT80O0 to return an alarm record” of the form

A,080035,"Boiler_1",2001/04/16,14:32:01.25487,8;B,1,"Boiler
Pressure is 1.563MPa at 14:32:01.23964"M"J";0102;3D95

on each false-to-true transition of the alarm (includes current value, units text and time that
alarm occurred)

where

A signifies that this is an Alarm record

080035 is the DT800’s serial number

"Boiler_1" is the name of the job containing the
alarm

2000/04/16,14:32:01.25487 is the date and time of the alarm
record

8 is the alarm number — see Figure 10

B is the name of the schedule containing
the alarm

1 is the alarm state: 1=false to true,

2=continuing true, 3=true to false —
see “Alarm States and Tags” on
page 103

"Boiler Pressure is 1.563KPa is the action text

at 14:32:01.23964"M"J"

0102;3D95 are communications error checks

(record character count;checksum)

No action text is issued on the true-to-false transition.

? See also Figure 10 (page 22).
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Alarm Action Processes

Shown as actionProcesses in the alarm command (page 96); optional.
Action processes can be any DT800 functions that you want fo be executed when
an alarm is true. These functions can be reading input channels, setting output
channels, calculations, setting parameters and switches, and so on.

In addition, action processes are a very powerful programming facility for the DT800. You
can use them to perform a wide range of program-related functions such as re-programming
on events, adaptive schedules (see examples below), programmed calibration cycles,
management of digital state outputs, and management of the Serial Channel.

You can include immediate schedules in action processes.

Note Action processes cannot include alarm commands or new report schedules.

You place action processes within the bracket sequence {{ 1}  of an alarm command.
Action processes are executed
e once when an ALARMor ALARM tests true, or
e repeatedly at the controlling schedule’s rate while an ALARMRr ALARMIR  remains
true.
Action processes have many uses. Some common ones are demonstrated in the following
examples.

Example — Alarm Action Processes: Switching an Actuator
Probably the most traditional use of action processes is to manage the DT800’s digital state
output channels, which in turn manage devices connected to them (relays for switching power
to lights or sirens to annunciate an alarm condition, to turn pump motors on or off,...).
B Every second (1S), the schedule
RA1S

ALARM(21<12.54)"Pump ON"{[3DSO(W)=0]}
tests the alarm, whose input is an external-shunt currenttype level sensor mounted in a tank
and connected to the DT800’s analog channel 1 (21 — see | channel type on page 64). If
the tank level falls below the setpoint (21<12.54 ) the alarm tests TRUE, which causes the
DT800 to

e return and/or log the alarm message Pump ON

e set its digital state output 3 to O (OFF = high/active) to turn a pump on

{[BDSO(W)=0]} — see "Digital State Outputs” on page 154).

You could also achieve this using an alarm digital action (page 98) instead of an alarm
action process:
ALARM(LI<12.54)1DSO

Example — Alarm Action Processes: Controlling a System
Alarm action processes can also be used to control a system or process. Although this method
uses simple “bang-bang” actuator control, it is often adequate.
The schedule
RA1S
ALARM(LTK<74.75)"Heater ON"{[LDSO(W)=0]}
ALARM(LTK>75.25)"Heater OFF"{[1DSO(W)=1]}
is a simple heater control for a water bath. It assumes that the thermal inertia of the system is

sufficient to prevent hunting about the control point. The two alarms work to hold the
temperature at 75°C + 0.25°C.

Examples — Alarm Action Processes: Adaptive Scheduling

Adaptive scheduling is the dynamic adjustment of the acquisition of data about a system or
process as the system or process changes.

As the examples below show, adaptive scheduling can reduce total data volume while giving
greater time resolution when required.

B The schedule

RA15M
1V("Wind speed",S1,=1CV)
ALARM1(1CV>5.0){[RA2M]}
ALARM2(1CV<4.5){[RA15M]}

measures wind speed
e every 2 minutes if wind speed is greater than 5m/s, or

o every 15 minutes if windspeed is less that 5m/s
as follows:

1V("Wind speed",S1,=1CV) is the instruction to record the wind speed
and assign it to channel variable 1 for

testing

ALARM1(1CV>5.0){[RA2M]} changes the schedule’s trigger to every 2
minutes ({[RA2M]} ) if windspeed exceeds

5.0m/s ((1CV>5.0) )

ALARM2(1CV<4.5){[RA15M]} changes the schedule's trigger back to every

15 minutes ({[RA15M]} ) if windspeed
drops below 4.5m/s ((1CV<4.5) )

Note the deliberate 0.5m/s hysteresis to prevent oscillation around the switchover point.

B The program

RC30M LOGONC HC
5TK("Oven Temp")

RD1M
ALARM(5TK>120){[GA]}
ALARM(5TK<120){[HA]}

continuously monitors the temperature of an oven and logs the temperature whenever it
exceeds 120°C:

RC30M LOGONC HC
5TK("Oven Temp")

is a report schedule that logs (LOGON[oven
temperature (5TK) when active (initially halted
by HQ

RD1M initiates the alarm tests every minute (1M
ALARM(5TK>120){[GC]} sets schedule C to Going ({[GC]} ) if oven
temperature exceeds 120°C ((5TK>120) )
ALARM(5TK<120){[HC]} sets schedule C to Halted ({[HC]} ) if oven

temperature drops below 120°C ((5TK<120) )
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Example — Alarm Action Processes: Using an Alarm to Poll a
Schedule
B The program
BEGIN
1CV(W)=0
5CV(W)=1
B6CV(W)=2"5CV
RA1S
1CV(W)=1CV+1
ALARM(1CV>6CV){[XB 5CV(W)=5CV+1 6CV(W)=2"5CV]}
RBX LOGONB
1..5TK
END
logs data at increasing intervals as the experiment proceeds. The program calculates the next
log point as an incrementing power of 2 seconds — that is, it logs the temperatures at 1, 2,

4,8, 16,32, 64,128, 256,... seconds as follows:

RA1S is a simple one-second accumulator
1CV(W)=1CV+1
ALARM(1CV>6CV) tests if the next log point has been reached
{l indicates start of actionProcesses
XB polls report schedule B

5CV(W)=5CV+1

increments the exponent

BCV(W)=2"5CV

calculates the next log point

1 indicates end of actionProcesses

RBX LOGONB is a report schedule that collects data when
1.5TK polled

(] ]
Combining Alarms
Alarms can be combined together to yield a single result from several alarm tests. They are
combined using logical operators, which replace the digitalAction , actionText
and actionProcesses  of all except the last alarm. The actions associated with the
combined fest are attached to the last alarm. Any alarm delay period is also associated with
the last alarm.
The logical operators are AND ORand XOR
The DT800 evaluates a combined alarm in the order in which its component alarms appear
in the schedule command. This means that the alarm numbers do not have to be sequential.

Examples — Combining Alarms

B The combined alarm

ALARM4(3TK>100)OR

ALARM2(2TK>100)OR
ALARM7(5TK>100)AND
ALARM3(T>10:00:00)"Temp Error"{[1DBO=12]}
produces a single alarm output based on several temperature tests and a time test. The
combined alarm becomes true when any one of 2TK, 3TK or 5TK exceeds 100°C after
10:00:00 am.

B The combined alarm

ALARM(T><06:00,18:00)AND

ALARM(1TK>35)"Vents open"{{1IDSO(W)=1]}

opens the vents in a glasshouse if the air temperature exceeds a threshold during daylight
hours. The combined alarm becomes true if the temperature exceeds 35°C between the hours
of 06:00 and 18:00, switching ON (low/active) the DT800’s digital state output 1
({[LDSO(W)=1]} ) to activate the vent mechanism, and issuing a Vents open

message.

sideouo) winly swB|Y — 9 jind
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Polling Alarm Data

Alarm data (that is, the current value of alarm inputs) can be polled (requested) by the host
computer at any time.

There are three commands for polling alarm data:

?n returns the current input value of alarm 1 For numbered alarms only

For numbered and
un-numbered alarms

?2X returns the current input values of all alarms in
schedule x, where x = A, B,...K

?ALL returns the current input values of all alarms in all
schedules

When un-numbered alarms are polled by ?x and ?ALL, the alarm number is returned as AO.

The format of data returned by an alarm poll command differs for the default free-format mode
(/') and fixed-format mode (/H ). See the following examples.

Examples — Polling Alarm Data

B When the DT800 is in free-format mode (see page 21) and the alarm command
ALARMS5(2R>50)"Warning"MAJ"

is included in schedule F, the alarm poll command

?5

instructs the DT800 to return an alarm data record of the form

A5 2R>50 2R 123.45 Ohm

where
A5 is the alarm ID
2R>50 is the alarm test
2R is the alarm input
123.45 is the current value of the alarm input
Ohm is the units text for the alarm input

B When the DT800 is in fixed-format mode (see page 21) and the same alarm command
ALARMS5(2R>50)"Warning*MAJ"

is included in schedule F, the alarm poll command

?5

instructs the DT8OO to return an alarm data record'® of the form

D,080416,2001/04/12,07:20:40,0.08932,2;F 5,"2R>50",123.45;0069;2614

where

D signifies that this is a Data record

080416 is the DT800’s serial number

2001/04/12,07:20:40,0.08932 is the date and time of the alarm record

2 signifies “not used” (see Figure 10)

F is the name of the schedule containing the
alarm command

5 is the alarm number

2R>50 is the alarm test

123.45 is the current value of the alarm input

0069;2614 are communications error checks (record

character count;checksum)

19 See also Figure 10 (page 22).
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LOGGING AND RETRIEVING ALARMS

The DT800 stores alarm state records for later retrieval and analysis. These records
comprise the alarm state, a timestamp, the alarm number and any action text. They can be
logged into the DT800's general data store whenever an alarm is tested.

See "logging Alarm States” below and “Retrieving Logged Alarm States” beginning on
page 105.

Logging Alarm States

Alarm States and Tags
The DT800 recognizes these four alarm states/transitions:
e continving false
o falsetotrue
® continuing true
o truetofalse
When the DT800 tests an alarm and logs the alarm record, it includes the state/transition of
the alarm in the form of a numeric tag:

State/Transition Tag Comment

Continuing false 0 Not used

False-to-true 1 Universal

Continuing true 2 Only used by ALARMR (repeating numbered alarms)
True-tofalse 3 Universal

For examples of alarm records containing these tags, see the What's Logged column in the
table on page 104.

Which States are Logged?

You can choose which alarm states are logged. This is controlled by P9:

P9= State/Transition Logged
0 None
1 False-fotrue only — the DT80Q's default
2 True-to-false only

3 Both

The default setting is P9=1, which causes the DT800 to only log the false-to-true transitions.
For a repeating alarm, the alarm state is also logged each time the alarm is tested and is true
(that is, at the alarm’s report schedule interval).

Numbered Alarms Only

Alarm states can only be logged for numbered alarms. The alarm number identifies these
alarms in retrieved alarm data. See “Alarm Number” on page 97.

Where are Alarm States Stored?

Alarm states are logged in the DT800’s general data storage memory along with data from
other sources such as input channels, calculations, and processes. Although data from these

sources each has a separate set of log files, the general data logging commands apply fo all.

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

Enabling Logging of Alarm States
The actual logging of alarm state is enabled by the general LOGOMNommand, or by the LOGOM
command for the report schedules to which the alarms belong, where x = A, B,...K. Alarm states

are logged by the schedule to which they belong, in the same way that data is logged by the
schedule to which it belongs. See “LOGON and LOGOFF Commands” on page 76.

Overwrite Mode

Normally alarm state is logged until the DT800’s data storage memory is filled, after which
further logging ceases (although the alarms continue to be tested and other actions
performed). However, as with the logging of data (see “What Happens When Memory is
Full2” on page 77), the logging of alarm states can also be done in overwrite mode, in which
the newest data progressively overwrites (replaces) the oldest data after the data memory is
filled. This is enabled by the /O switch.

Action Text is Included

If alarms that are being logged have action text, the action text is logged along with the  “}~*
alarm state (in the DT800's general data store). And if the action text includes substitution
characters, the substitute text is included in the logged action text. See “Alarm Action

Text” on page 99.

Example — Logging Alarm State and Action Text

B The program
BEGIN
P9=3 'Log both transitions
RC1S
ALARM5(3TK>50)"Warning ?v?u”
LOGONC
END

instructs the DT800 to log an alarm record when the alarm occurs, and another alarm record
when the alarm recovers (because P9 is set for both transitions). The action text

"Warning ?v?u" is logged for the falseto+true transition, and "ALARM? FALSE" is
logged for the true-to-false transition. The two records have the form

A,80416,2001/04/12,07:20:40,0.489312,5;C, 1,"Warning 53 degC";
0066;15C4

and

A,80416,2001/04/12,07:23:53,0.216923,5;C,
0067;B5DC

3,"ALARMS FALSE",
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Logging Alarm States — What's Logged, What’s Returned

For the four types of alarm commands, the following table summarises the alarm information
that is included in the logged alarm state records and returned in realtime to the host computer:

Alarm Command

State/Transition

Parameter 9

What's Logged

What’s Returned

ALARM(est )" actionText "

Continuing low

False to true

actionText

Continuing high

True to false

ALARMi( test )" actionText "

Continuing low

False to true

P9=1or 3

Timestamp, n,1," actionText

actionText

Continuing high

True to false

P9=2 or 3

Timestamp, n,3,"ALARM n FALSE"

ALARMR(est )" actionText "

Continuing low

False to true

actionText

Continuing high

actionText

True to false

ALARMR( test )" actionText "

Continuing low

False to true

P9=1or 3

Timestamp, n,1," actionText

actionText

Continuing high

Timestamp, n,2," actionText

actionText

True to false

P9=2 or 3

Timestamp, n,3," actionText

FALSE"

See “Example — Action Text
in Free-Format Mode (/h)”
and “Example — Action Text
in Fixed-Format Mode (/H)"
on page 99 for a
description of the alarm
action fext returned in real
time.

See Figure 10 (page 22) for
a description ofalcrm
records logged and
retrieved from memory
(always in fixed-format
mode).

n is the alarm number.
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Retrieving Logged Alarm States

You retrieve (unload) logged alarm state records from the DT800 to the host computer using
alarm unload commands:

e A commands (no brackets) — unload all alarm records (from the beginning to the end
of the alarm store).

e A() commands (round brackets / parentheses) — unload alarm records for a user-
defined period in the format specified by the DT800's current P31 and P39 settings
(date and time formats).

e Al ] commands (square brackets) — unload alarm records for a user-defined period
in the DTB00’s fixed-format style YYYY/MM/DD,hh:mm:ss,0.ssssss, which
overrides the DT800's current P31 and P39 seftings.

Note Llogged alarm state records are not cleared/deleted from the DT800 by unload
operations. You can unload the same logged records as many times as you want (until you
purposefully delete it, of course — see “Deleting Logged Alarm Records” on page 106).

The A Unload Commands

The A unload commands return all alarm state records (that is, from the beginning to the end
of the alarm store) for user-defined jobs and/or report schedules.

A Returns the current job’s alarms in the order of report schedule A to K
Ax Refurns the current job’s alarms for report schedule x
A" JobName' Returns alarms for JobName in the order of report schedule A to K

A" JobName' x  Returns alarms for JobName report schedule x
Table: Alarm Unload Commands — A
These commands are also listed in “Summary — Retrieval Commands” beginning on
page 186.
Examples — A Unload Command
B The command
A

instructs the DT8OO to unload all of the current job’s alarm records from beginning to end for
all report schedules A to K.

B The command
A"Boiler'G

instructs the DT800 to unload alarm information for job Boiler , report schedule G

. Wiring p168 ‘ Schedules p44 . Channel Types p63 . Channel Options p71

The A( ) Unload Commands

The A() unload commands return subsets of the alarm state records logged in the DT800.
You define the subset to be returned by specifying combinations of
e jobs and/or report schedules, and
e periods designated by a beginning and end date and time , which you must
specify in the DT800's current date and time formats (as set by P31 and P39).

A Returns the current job’s alarms in the order of report
schedule A to K

Returns the current job’s alarms
e starting from BEGIN, time or time , date

A(from)

Returns the current job’s alarms
e starting from BEGIN, time or time , date and
e ending with END time or time , date

A(from )( to)

Ax Returns the current job’s alarms for report schedule x

Returns the current job’s alarms for schedule x

Ax( from)
e starting from BEGIN, time or time , date

Returns the current job’s alarms for schedule x
e starting from BEGIN, time or time , date and
¢ ending with END time or time , date

Ax( from )( to)

A" JobName" Returns alarms for JobNamein the order of report

schedule A to K

Returns alarms for JobName

A" JobName'( from )
e starting from BEGIN, time or time , date

Returns alarms for JobName
e starting from BEGIN, time or time , date and
¢ ending with END time or time , date

A" JobName'( from )( to)

A" JobNamé' x Returns alarms for JobName report schedule x

Returns alarms for JobName report schedule x

A" JobNamé' x( from )
e starting from BEGIN, time or time , date

Returns alarms for JobName report schedule x
e starting from BEGIN, time or time , date and
e ending with END time or time , date

A" JobNamé' x( from )( to)

Table: Alarm Unload Commands — A( )

where

from  canbe Both the date  and
® BEGIN — start from first alarm logged time must be specified
e time — start from first alarm logged at or after in the currently-defined

format for date (P31)
and time (P39).

Note BEGINand
ENDused here are not
the same as the BEGIN
and ENDkeywords used
to indicate the start and

end of a DT800 job.

this time today
e time , date — start from first alarm logged at
or affer this time and date

to can be
e END— end with last alarm logged
e time — end with last alarm logged prior fo this
time today
e time , date — end with last alarm logged
prior fo this time and date
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These commands are also listed in “Summary — Retrieval Commands” beginning on
page 186.

Examples — A( ) Unload Command
B The command
A(12:00,19/1/2000)(12:05,20/1/2000)

instructs the DT800 to unload the current job’s alarm information for all report schedules in
the order A to K, and starting at 12:00 on 19/1/2000 and ending at 12:05 on
20/1/2000

B The command
A"Job1"B( BEGIN)(11:15)

instructs the DT800 to unload the alarms information for report schedule B of Job1 , from
BEGIN (the first alarm logged) until 11:15 today.

The A[ ] Unload Commands

The A[ ] unload commands return subsets of the alarm state records logged in the DT800.
You define the subset to be returned by specifying combinations of
e jobs and/or report schedules, and
e periods designated by a beginning and end date and time , which you must
specify in the DT800's fixed-format style YYYY/MM/DD,hh:mm:ss,0.ssssss (ISO
date format), which overrides the DT800’s current P31 and P39 settings.

A Returns the current job’s alarms in the order of report
schedule A to K

Returns the current job’s alarms
e starting from time or time , date

Al from ]

Al from ][ to] Returns the current job’s alarms
e starting from time or time , date and

e ending with time or time , date

Ax Returns the current job’s alarms for report schedule x
Ax[ from ]

Returns the current job’s alarms for schedule x
e starting from date or date,time

Ax[ from ][ to] Returns the current job’s alarms for schedule x
e starting from date or date,time  and

e ending with date or date,time

Returns alarms for JobName in the order of report
schedule A to K

Returns alarms for JobName
e starting from date or date,time

Returns alarms for JobName
e starting from date or date,time  and
e ending with date or date,time

Returns alarms for JobName report schedule x

A" JobNamé'

A" JobName'[ from ]

A" JobNamé'[ from ][ to]

A" JobNamé' x
A" JobNamé' x[ from ]

Returns alarms for JobName report schedule x
e starting from date or date,time

A" JobNamé' x[ from ][ to] Returns alarms for JobName report schedule x
e starting from date or date,time  and

¢ ending with date or date,time
Table: Alarm Unload Commands — A[ ]
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where
from  canbe Nofe Type
e date — start from first alarm logged at or after this time and date
date in fixed-format 1SO-
® date,time — start from first alarm logged at or style (see examples
after this date and time below).
to can be
e date — end with last alarm logged on this date
e date,time  — end with last alarm logged on this

date prior fo this time

These commands are also listed in “Summary — Retrieval Commands” beginning on

page 186.

Examples — A[ ] Unload Command

B Here's the A[ from ] command showing valid forms of the fixed-format style date and
time:

A[2000/07/26,12:30:00,0.250366]

A[2000/07/26,12:30:00]

A[2000/07/26]

B Here'sthe A[ from ][ to] command showing valid forms of the fixed-format style date
and time:

A[2000/07/26,  12:30:00 ,0.250366][2000/07/28,18:30:00,0.750244]
A[2000/07/26,  12:30:00 ][2000/07/28,18:30:00,0.750244]
A[2000/07/26][2000/07/28,18:30:00,0.750244]

A[2000/07/26,  12:30:00 ,0.250366][2000/07/28,18:30:00]
2000/07/26,  12:30:00 ][2000/07/28,18:30:00]
2000/07/26][2000/07/28,18:30:00]

[
Al
Al
A[2000/07/26,  12:30:00 ,0.250366][2000/07/28]
A[2000/07/26,  12:30:00 ][2000/07/28]
A[2000/07/26][2000/07/28]

Deleting Logged Alarm Records

Delefe logged alarm records from the data memory of the DT800 using these commands:

DELALARMS
DELALARMSJobName'
DELALARMS*

Delefes the current job’s alarms ~ Job names, directory
structures, programs
and data are not

erased.

Deletes only JobNameé's alarms

Deletes all jobs’ alarms

These commands are also listed in “Summary — Delete Commands” on page 185.
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PART H — HOUSEKEEPING
CONFIGURING THE DT80O0

Parameters
Infernal seftings Setting Parameters

DT800 parameters are internal system settings. They are global in their effect, and let you
set a variety of options. As a general rule, set the parameters that require changing before
you program schedules and alarms.

Parameters can be set at any time, and new settings generally take effect immediately. For
example, send
P22=44

You can he val
e set or read parameters from the host computer, from a memory card program or from fo set parameter 22 fo the value 44.
alarm actions Parameters are not the same as channels or variables. If you include a parameter in a
® pre-set parameters using a PROFILE..command — see the PARAMETERS row in the schedule, it does not become part of the schedule. Instead, it is processed immediately.
DT800 PROFILE Details table (page 113). In fixed-format mode (/H , see page 111), three parameters are forced: P22=44, P24=13
and P38=46. The previous values for these are restored on leaving fixed-format mode (/h ).
H You can also use the DOcommand for executing parameter commands from within schedules.
Readlng Parameters See “Unconditional Processing — DO... Command” on page 61.

To read the current setting of a parameter, simply send the parameter’s ID. For example, send
P22
to read the current setting of parameter 22.

Default Range of

00814 oyt BuunByuoy Buidoarasnoy — H #ind
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Parameter Specifies Units Value Values Comment
B8 Minimum sleep period Seconds 4 1 to 30000  Sleep only if sleep duration can be for at least this period of time (DT800 assesses when
next schedule is due to expire)
P4 Sleepto-wake settling latency Seconds 3 1to 30000  Time required by DT800 fo resume normal operation after leaving sleep mode
P5 Maximum sleep period Minutes 1 1 to 30000
P6 Inclusion of job name in fixed-format  Mode 1 Oto 1 Send P6=0 for omit, P6=1 for include
mode messages
F) Logging of alarm state Mode 1 Oto3 P9= Transition Logged
0 None

1  Falsetotrue only (default)

2 Truetofalse only

3 Both
P10 Logging of TESTresults to event log  Mode 0 Oto 1 Send P10=0 for disable, P10=1 for enable
P11 Mains frequency Hz 50 25 t0 30000 Sets ADC sample duration to 1/Hz seconds. Kept during hardware and software resets.

(Set P11 to local mains frequency for
best noise rejection.)

P12 Minimum measurement period for ms 20 1 to 30000  See “Frequency” on page 142.
frequency measurement

Table: DT800 Parameters (sheet 1 of 4) que
107
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Default Range of

Parameter Specifies Units Value Values Comment
P14 Comms ports password protection Seconds 600 1to 30000  When a password is defined, the DT800 automatically signs off after this period of
timeout inactivity (see “Password Protection — Comms Ports” on page 124).
P15 Low-power operation Mode 0 Oto2 P15= Mode See “Controlling
Sleep” on page 43).

0 Auto
1 Force sleep
2 Force normal operation

P17 Delay to low-power mode Seconds 30 1to 255 Sets how long the DT800 waits to enter low-power mode after communication or

peripheral device activity and so on (see “Controlling Sleep” on page 43)
P22 Data delimiter character ASCII 32 (space) 110 255 ASCII character (as decimal number) between data points in freeformat mode (see

page 21). Forced to 44 (comma) when in fixed-format mode. If using successive
immediate schedules, see “Cautions for Using Immediate Schedules” on page 49.

00814 oyt BuunByuoy Buidoarasnoy — H #ind

P24 Scan delimiter character ASCII 13 1to 255 ASCII character (as decimal number) between groups of data See “Format of
(CR, which the points in a scan in freeformat mode (see page 21). Returned Data” on
DT800 Note When P24=13 (the default): the DT8OO always page 21.
automahc_ally automatically follows this carriage return (ASCIl 13) with a line
- follows with LF) feed character (ASCII 10).
o P26 XOFF timeout before XON Seconds 30 0to 255 Timeout before incoming XOFF state is automatically switched to XON state. P26=0
o disables timeout.
® P31 Date format Mode 1 Oto5 P31= Date Format See “Date” on
page 68 for country
O 0  day number default
= -
00 1 DD/MM/YY European Kept during software
8 2 MM/DD/YYYY  North American resef.
- 3 YYYY/MM/DD  ISO
Q 4 DD decimal days since base date
H
Q 5 s decimal seconds since base date
3
o P32 Number of significant digits # digits 7 1109 Sets significant digits of output data. Note: logged data is always stored to 5 digits, so
) P32>5 is only useful for realtime data.
“ P33 Field width # characters O (variable) 0 to 80 If P33>0 this defines fixed field width for all output data (right justified, space padded or
least significant digits truncated). See “Numeric Format” on page 22.
P36 Temperature units Mode 0 Oto3 P36= Units Data is converted
- before being placed
0 C info store and cannot
1 °F be converted at
5 K unload fime.
8 °R
P38 Decimal point character ASCII 46 (.) 0to 255 The character used as a decimal point in floating-point numbers (see "Output Format" on
page 10)

Table: DT800 Parameters (sheet 2 of 4)

Page
108

.Wiring pl68 ‘5chec|u|es p44 .Chunnel Types p63 .Chcnnel Options p71 .Alcrms p96 . Parameters p107 . Switches p111 ' Error Messages p197




Default Range of v
Parameter Specifies Units Value Values Comment g
P39 Time format Mode 0 Otob P39= Time Format Kepft f:ifurir;% See "'I;r181e" on L
reset if vali age 68.
0  hours:minutes:seconds.seconds pag - -
1  s.s (decimal seconds) since midnight I
2 m.m (decimal minutes) since base
3 h.h (decimal hours) since base E
4 D.D (decimal days) since base c
5  s.s (decimal seconds) since base 3
P40 Time separator character ASCII 58 () 1 to 255 ASCII character (as decimal number) separator character for L3
hh:mm:ss time format (1]
P41 Time sub-second digits Digits 3 Oto 6 Sets number of digits in time outputs %
P45 DDE/OLE tag control Mode 0 Oto 2 P45= Mode Whitespace is 5'
replaced with
0 off underscore @
1 O[E($)
- 2  DDE (&) O
g— P46 Number of background Background 80 1 to 200 Sets the number of background measurements that the DT800 takes to average for a En
o measurements of each channel per  measurement (50Hz), fundamental sample in normal mode (default = 80) and fast mode (default = 2). «Q
oo integral number of mains cycles 1to 167 See “Normal Mode Sampling” (page 51) and “Fast Mode Sampling” (page 52). =
o (normal mode and fast mode) (60Hz) =2
=] P47 Sensor power supply voltage Volts 0 0,50r 10  Sets voltage at Sp (sensor power out terminals) relative to Sr — off, 5V or 10V. “_3'_
8 See Figure 92 (page 148). >
(<38 P48 Burst sampling speed kHz 100 1to 100 Sets the maximum ADC burst speed. @
- See “Burst Mode Sampling” on page 53. 3
Q P49 Common-mode range select Mode 0 Oorl Send P49=0 for =10V to +10V, P49=1 for OV to +20V. o]
3 Note that this parameter does not affect the DT800’s maximum analog input voltage 8
3 (still £13V).
(1] P50 Time instant format (format of instants - Mode 0 Otob P50= Time Format Kept during  See TORand TOFin
o in time) - _— reset if valid  the Digital
- 0  P39P22P31 (time, delimiter, date) Manipulation
@ 1 P31P22P39 (date, delimiter, time) category in the
2 s.s (decimal seconds) from base DTBQO Channel
Options table
3 m.m (decimal minutes) from base (page 74).
4 h.h (decimal hours) from base
5  D.D (decimal days) from base
P51 Time interval format Mode 0 Oto5 P51= Time Format Kept f:luring See TRRTRF, TFR
reset if valid  and TFF in the
0  P39P22d (time, delimiter, day) Digital Manipulation
1 dP22P39 (day, delimiter, time) category in the
2 s.s (decimal seconds) elapsed DT800 Channel
. Options table
3 m.m (decimal minutes) elapsed (page 74).
4 h.h (decimal hours) elapsed
5  D.D (decimal days) elapsed

Table: DT800 Parameters (sheet 3 of 4)  Page
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Default Range of v
Parameter Specifies Units Value Values Comment 2
P53 Serial sensor timeout Seconds 10 0to 60 Send P53=0 for no timeout =
P54 Burst timeout Seconds 10 0to 30000  Send P54=0 for no timeout =
P55 Enable schedule wakeup Bits 16383 Oto 16383  Bitmap entered as decimal value
SKJI HGFEDCBAX* (S=bit 13, X=bit1,* =0) I
P56 Serial Channel debugging — see “Serial Channel Debugging Tools” on page 165 -
P57 Number of frame capture cycles Count 5 1to 100 Attempts left to capture complete frame set o
P58 Excitation tolerance % 10 0 to 100 Sets tolerance of excitation adjustment relative to specified value. s
Send P58=100 for don’t adjust excitation. ®
P59 Maximum gain for automatic gain-  Mode 10 Oto 10 P59= Upper Autorange Limit See "Autoranging” on ==
ranging . _ page 13. (')
0 20V (Note: maximum analog input ®
voltage must not exceed +13V) =
-e
1 10V 5
2 5V (]
3 2V
Q)
- 4 1V 5
Q 5  500mV S
T )
— 6  200mV «Q
g 7 100mV =3
>
9. 8  50mV 3
00 9 20mV =
8 10 10mV >
5" P60 Maximum sampling frequency kHz 50 1to 100 ADC speed 3
g P61 Internal measurement check interval ~ Sec 3 0to 30000 Send P61=0 to disable 8
g P63 Gain-set to use 1 Oto 1 Send P63=0 for default gain-set, P63=1 for characterized gain-set o
o Table: DT800 Parameters (sheet 4 of 4)
)
=
("]
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N
Switches
UPPERCASE = ON, lowercase = off Viewing Switch Seifings

DT8OO switches are analogous fo e|§c‘rrico| sw.ifches, and are “’".‘ed on by uppercase and The STATUS9 command returns the current switch settings to the host. For example
off by lowercase. Like parameters, switches are internal system settings and generally global -

in effect; unlike parameters, switches can only have two values — on or off. Switch [a/BIC/IE/fIgIn/ilIIKNMIN/o/TISItIUINIwIXIyIZ

commands can be issued at any time, and most take effect immediately. Delay in effect may

occur if data is buffered in the DT8OO or in the host computer.

You can use a PROFILE..command to pre-set switches — see the SWITCHES row in the

DT800 PROFILE Details table (page 113).

You can also use the DOcommand for executing switch commands from within schedules.

See “Unconditional Processing — DO... Command” on page 61.

Switch Switch

00814 oyt BuunByuoy Buidoarasnoy — H #ind

Enabled Disabled Function Default Comment
/A /a Display alarms /a Enables the display of displayable alarms if your dataTaker is fitted with a displa
Y play
/B /b Report burst data immediately /B Causes the dataTaker to unload burst data to the host computer immediately after storing it
IC Ic Include Channel type IC Channel type is included with channel number in returned data — for example 5PT392 instead of 5. See “Format
of Returned Data” on page 21.
I~ /D /d Add date to returned data /d Equivalent to a D at beginning of a schedule’s channel list
o q ginning
T N= le Echo /E Enables echo of commands to host (if not unloading data and not in fixed-format mode). Useful in terminal mode
) communications with the DT800.
.6 IF If Fix (lock) schedules If Prevents a DT800’s scan schedules (trigger or channel list) being modified. Note that a restart still erases the
schedules.

-
(-8 /G /g Disables DT800 startup program /G See “Startup Job” on page 115
8 /H /h Fixed-format (Host) mode /h Fixed-format mode of data returned from DT800 — see “Fixed-Format Mode /H" on page 21
v I /i Schedule ID /i Returns schedule identifier
g 1 ] A Reserved for future use
;-,". /K Ik Enable default internal IK Allows DT800 to measure battery, charger and other internal quantities — checks these every P41 seconds (see
=r housekeeping measurements page 110) if awake
a L / dataTaker serial number prefix /l Prefixes the DT80Q's serial number to a schedule’s returned data — for example

dataTaker DT800 080015 5PT385 232.5
indicating the data is from dataTaker DT800  number 080015 .

M /m Messages M Enables error and warning messages fo be returned to host (see “Error Messages” on page 197)

IN /n Channel numbers IN Includ;s] channel number (and type if /C switch is on) with returned data. See “Format of Returned Data” on
page 21.

/0 /o Overwrite memory /o Oldest7<;ota is over-written (/O), otherwise logging stops when memory is full. See “Overwrite Mode (/O)” on
page 77.

/P Ip Reserved for future use

Q /q Reserved for future use

IR Ir Return data /R Allows realtime data to be returned to the host computer. /r  can reduce power consumption.

/S Is Synchronize to midnight IS Synchronizes all schedules’ time intervals to midnight — for example, RA1Mscans on the minute. Otherwise
schedules run from entry time. See ““Time Triggers — Synchronizing to Midnight” on page 58".

T It Add time to returned data It Equivalent to a T at beginning of a schedule’s channel list

/U u Units text /U Appends measurement units to returned data (see “Format of Returned Data” on page 21) and makes error

messages verbose (see “Error Messages” on page 197)

Table: DT800 Switches (sheet 1 of 2) Page
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Switch Switch

Enabled Disabled Function Default Comment

v v Event log dump v Enables automatic event log dump upon internal error reset

W Iw Intermediate (working) channels  /w Allows working channels (see Wchannel option on page 75) to be reported but not logged. See also “Calculations
(Expressions)” on page 94.

IX Ix Progressive maxima and minima /X If display is fitted, allows the display of progressive maximum and minimum values for statistical channels

Y ly Priority fo return data ly If realtime data has not been returned before the next scan becomes due, data return is given priority (the scan
may be omitted).

1z Iz Stops alarm messages 1z Enables alarms to issue action text to host computer or printer. See “Alarm Action Text” on page 99.

I =

Default switches

Sets all switches to their default state

Table: DT800 Switches (sheet 2 of 2)
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The DT800 can start up after a firm reset (a SINGLEPUSH:ommand, a hardware reset or

a power-up resef) pre-configured with your preferred settings and running your preferred job:

¢ To make the DT8OO start with your preferred configuration settings, see “User
Startup Profile” below. You use this method to set startup defaults for time format, date
format, mains frequency and other characteristics listed in the DT8OO PROFILE Details
table below.

¢ To make the DT8OO start running your preferred job, see “Startup Job” on page 115.

You can also protect your defaults against possible corruption — see “Protecting Startup
Files” on page 116.

User Startup Profile

The DT800 can store your preferred settings and automatically apply them after it is restarted
by a firm reset (see page 118). In this way, the DT800 is automatically returned to your
chosen configuration every time it (or, more accurately, its relevant sub-system) is re-started.
This saves you from having fo repeatedly specify the same settings in every program you send
to the DT800.

Configuration settings for DT8OO sub-systems such as the Host RS$-232 port, host modem,
Ethernet interface, FTP server, jobs, switches and parameters can all be restored in this way.
In addition, you can use this facility to store your own information in the DT800.

USER.INI (User Initialization File)

Your default settings are stored in the DT80Q's user initialization file USER.INI, which is
automatically read and applied upon DT800 startup and sub-system initialization. If USER.INI
contains no user default E)r a particular setting, the DT8OO uses its factory default (listed in
the table below).

You use PROFILE..commands to build the USER.INI file. These commands are described
on page 115 and use information from the table below. The table lists the pre-defined DT800
sub-systems — called sections— for which you can specify startup defaults.

You can also use USER.INI as a repository for additional information — see “Adding Your
Own Comments” on page 115.

USER.INI is created the first time you send a PROFILE..command to the DT800. It resides
in the DT800's battery-backed SRAM memory and is maintained through all types of reset. It
is only lost/deleted if both the internal main battery and the internal memory-backup battery
are removed from the DT800, or if you send the FORMAT"B:" command (see the DT800
Resets table on page 118). In addition, the DT8OO automatically stores a backup copy of
USER.INI in the DT800's Flash memory — see “Protecting Startup Files” on page 116.

When Do User Defaults Take Effect?
After you send a PROFILE..command to the DT800 to set values in the USER.INI file, the

DT800's behaviour does not change until the next time the sub-system using that value is re-
started. For example:

o |f your USER.INI file contains special switch and parameter settings, these are applied
(and re-applied) every time you carry out a firm reset''. They are not applied until the
next reset after you send the PROFILE..command that specifies them.

o Ethernet Settings You firstly define a DT80Q's Ethernet settings using PROFILE...
comrﬂand& Then, for the Ethernet settings to take effect, you must carry out a firm
resef’ .

Persistent Settings

Settings specified using USER.INI can be considered “persistent” because they are reapplied
at every restart. You can send individual commands to the DT800 (a parameter command
such as P32=2, or a baud rate command such as PH=1200, for example) that immediately
override one or more of the DT800’s current/permanent settings, but these are only
“temporary” in that they will be automatically replaced by the persistent PROFILE.. settings
the next time the related sub-system is restarted.

" A singlepush reset —see page 118.

Section Initialization Key (Setting Name) Legal Values Factory Default Comment
PARAMETERS i number See the Default Value column  Any parameter can be pre-set; for example,
in the DT800 Parameters PROFILE"PARAMETERS","P11"="60" sets the DT800 for
table on page 107. a 60Hz mains frequency environment,
PROFILE"PARAMETERS","P31"="2"  sets the DT800 to
North American date format.
SWITCHES A BC..Z OFF, ON Varies with switch — see the  Any switch can be pre-set; for example,
Default column in the DTBO0  PROFILE"SWITCHES","A"="ON"
Switches table (page 111) Switches are checked and set before parameters on every soft or
firm reset.
PPP IP_ADDRESS nnn.nnn.nnn.nnn 1.2.34
SUBNET_MASK nnn.nnn.nnn.nnn 255.255.255.255
REMOTE_IP_ADDRESS nnn.nnn.nnn.nnn 1.2.3.1
IP_ADDRESS_NEGOTIABLE YES NO YES
REMOTE_IP_ADDRESS_NEGOTIABLEYES NO YES
USER string ANONYMOUS
PASSWORD string PASSWORD

Table: DT800 PROFILE Details (sheet 1 of 2)
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Section Initialization Key (Setting Name) Legal Values Factory Default Comment
HOST_PORT BPS 50, 75, 110, 150, 300, 57600 Baud rate to use on DT800's Host RS-232 port
, 600, 1200, 2400, 4800,
(for DT800’s 9600, 19200, 38400,
Host RS-232 port) 57600, 115200
DATA_BITS 7,8 8 Number of data bits per character
STOP_BITS 1,2 1 Number of stop bits per character
PARITY NQ EVEN ODD NO Type of parity to include with each character
FLOW HARDWARBOFTWARE SOFTWARE Type of flow control to use on DT800’s Host RS-232 port
BOTH NONE
HOST_MODEM DIAL string ATD Issued as prefix to number specified in the
‘ d SETDIALOUTNUMBE&mmand
f:g; e to INIT string ATEOQ1&D250-4&C1850  Automatically issued by the D800 fo initialise a connected
DT800's modem (see “Modem Initialization Settings” on page 130).
Host RS-232 pori) To disable automatic initialization, set o empty string.
B EXT_POWER_SWITCH 0,-1,n 0 PROFILE"HOST_MODEM","EXT_POWER_SWITCH"="-1"
See “DTB00 instructs the DT800 to use its Serial Channel 12V and Gd
Modem (Remote] terminals to supply and control power for the modem — see
RS232 . page 132.
Con,ne(;non PROFILE"HOST_MODEM","EXT_POWER_SWITCH"#"
beginning on instructs the DT8OO to use its digital output channel 1 (1 =1 to 8)
page 129. to control an external power supply to the modem — see
page 132.
PROFILE"HOST_MODEM","EXT_POWER_SWITCH"="0"
disables this function.
MAX_CD_IDLE number 43200 seconds (12 hours)  number must be 0.
The number of seconds to wait while CD is inactive before re-
initialising the modem.
Set to O to disable this function.
SEND_BANNER_CONNECT YES NO YES When set to YESa string such as dataTaker 800 Version
4.01 is sent whenever CD changes from inactive to active.
COMMAND_PROCESSING_TIME 1 to 32767 1 second The number of seconds the DT8OO waits after sending a
command to the modem (to give the modem time to respond).
ETHERNET UDP_SUPPORTED YES NO NO
g";e "DT'800 IP_ADDRESS nnn.nnn.nnn.nnn 0.0.0.0
erne
Communications” SYBNET_MASK nnn.nnn.nnn.nnn 255.255.255.0
beginning on GATEWAY nnn.nnn.nnn.nnn 0.0.0.0
page 134.
FTP_SERVER SUPPORTED YES NO YES Starts the DT800's FTP server functionality (using NOfrees a small
amount of DT8OO memory)
USER string ANONYMOUS FTP username; if you change it, anonymous user is not accepted
PASSWORD string PASSWORD FTP password; when user is anonymous, each password is

approved

Create your own information sections, keys and values — see “Adding Your Own Comments” below.

Table: DT800 PROFILE Details (sheet 2 of 2)
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Adding Your Own Comments

You can place your own information in USER.INI. By doing this, the information is always
kept with the particular DT8OO and can be recalled at any time. You do this by creating your
own sections with their own keys and values. For example, if you send
PROFILE"SiteInfo","BatteryDetails"="New main battery

installed 10/2/01"

the battery installation date is kept in the DT8OO ready for you to read at any future time using
the PROFILE" section " command or the TYPE"B..."command (see the table below).
The section  and key here simply serve as ways of categorizing and sub-categorizing
your comments.

Deleting USER.INI

Delete the working copy of USER.INI from the DT800’s SRAM memory by sending
DELUSERINI

A new USER.INI will be created the next time you send a PROFILE..command. See also

“Deleting the Backup Files from Flash” (page 117) to remove the copy of USER.INI that was
automatically created by the DT800.

PROFILE... Commands

The following PROFILE... commands are available for reading and modifying the contents
of the USER.INI file:

PROFILE" section "" key"=" string " Setsthe value of section 's key in
USER.INI to string

PROFILE" section "" key" Returns the current value of section s
key in USER.INI

TYPE"B:\INN\USER.INI" Displays the entire USER.INI file

PROFILE" section "," key"= Removes section 's key

PROFILE" section """ key"="" Sets the value of section s key to the

empty string

PROFILE Returns the currently-  The currently-
active profile settings  active settings

Returns section 's %Y be dlffe_renf
from the seftings

currently-active settings

PROFILE" section "

in USER.INI.
where
section is the DT800 sub-system See the DT800
key is the sub-category of the section PROFILE Details
- - : - table beginning
string is the value to which the key is to be set page 113.
No Checking

Note that section , key and string  contain free text that is not validated in any way. So,
if you misspell an entry or use an illegal value, you are not warned. The DT800 simply ignores
that line in the USER.INI file and instead starts up using the factory default for that setting. For
example, if you accidentally send a PROFILE..command to set the baud rate fo 9200 or 9601
(instead of 9600), the DT8OO ignores the value and uses its factory default instead.

Examples — PROFILE... Commands
B Set Ethernet user defaults:
PROFILE"ETHERNET","IP_ADDRESS"="192.168.1.168"

PROFILE"ETHERNET","UDP_SUPPORTED"="YES"

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

B Set Host RS-232 port user defaults:
PROFILE"HOST_PORT","BPS"="115200"

PROFILE"HOST_PORT","MODEM_INSTALLED"="CHECK"

B Set modem user defaults:
PROFILE"HOST_MODEM","DIAL"="ATDP"

PROFILE"HOST_MODEM","COMMAND_DELAY"="1"

Startup Job

The DT800 can automatically run a user-defined job
e every time it is restarted by a firm reset — see “ONRESET.DXC” below, or
o every time a PC Card containing a special version of the job is inserted into the DT800
— see “ONINSERT.DXC" below.

ONRESET.DXC
To make the DT800 automatically run a job as the DT80Q's startup job, send the command
RUNJOBONRESETbbName"

to the DT800. This places the contents of the job named JobName (must already exist in
the DT800) into a file named ONRESET.DXC in the root directory of the DT800’s B: drive.
Then the DT800 automatically runs this file every time it is restarted by a firm reset'2.
(Alternatively, you can copy an ONRESET.DXC file directly to the DT80OQ's root directory from
a memory card, by FTP transfer, or over Ethernet.)

You can delete the working copy of ONRESET.DXC from the DT800’s SRAM memory, which
stops this startup job function, by sending
DELONRESET

You can also backup the ONRESET.DXC file — see “Protecting Startup Files” on page 116.
Note that if you delete the working copy, the automatic replacement-on-reset function
described on page 116 ceases.

You cannot alter the contents of an ONRESET.DXC file. You must create a new file directly in
the DT800 using the RUNJOBONRESETbbName' command again.

ONINSERT.DXC

When a memory card is inserted into a DT800, the DT8O first looks for a subdirectory on
the card named with its own serial number. If it finds such a subdirectory, it automatically
loads and runs any ONINSERT.DXC file it finds in the subdirectory.

If there is no subdirectory named with the DT800's serial number, the DT800 automatically
loads and runs any ONINSERT.DXC file it finds in the root directory of the card.

This auto-programming function means that you can insert a single memory card into a
number of DT800s, one at a time, and
¢ automatically program all the DT800s with the same job — if no serial-number-specific
subdirectories containing ONINSERT.DXC files exist on the card and an
ONINSERT.DXC file exists at the root level, or
¢ automatically program particular DT800s with their own specific job — if serial-number-
specific subdirectories containing ONINSERT.DXC files exist on the card, or
e carry out a combination of these two options — DT800s that do not find a subdirectory
named with their serial number automatically load and run the ONINSERT.DXC file at
the root level, and DT800s that find their specific subdirectory automatically load and
run the ONINSERT.DXC file found there.

12 A singlepush reset —see page 118.

.Alorms p96 . Parameters p107 .Switches plll ' Error Messages p197

00814 oyt BuunByuoy Buidoarasnoy — H #ind

Page
115



UM-0068-A2

You can create an ONINSERT.DXC file for use with a specific DT8OO by sending
RUNJOBONINSERTJobNameé'

while the card is inserted in that DT800. This copies JobNameinto the specific DT80 serial
number directory on the card (named, for example, SNO80271; creates directory if it does
not exist) and calls it ONINSERT.DXC.

You can create a generic ONINSERT.DXC file (for use with any DT800) by sending
RUNJOBONINSERTALLJobName"

while the card is inserted in the DT800. This copies JobNane into the card'’s root directory
and calls it ONINSERT.DXC. Then, when the card is inserted into a DT800, if no DT800-
specific directory exists, the generic ONINSERT.DXC file is run.

Deleting ONINSERT.DXC

The following delete commands are available for deleting ONINSERT.DXC:

DELONINSERT Deletes ONINSERT.DXC from the DT800’s serial number
directory on the card

DELONINSERTALL Deletes ONINSERT.DXC from the root directory on the card

. Wiring p168 . Schedules p44 . Channel Types p63

. Channel Options p71

Protecting Startup Files

The DT800 has

® an automatic mechanism for protecting its USER.INI (user startup profile) file

® an optional mechanism for protecting its ONRESET.DXC (startup job) file
by making backup copies of these in Flash memory. (The original /working files reside in
SRAM memory.) See Figure 70.
Then, whenever you carry out a firm reset, the DT8OO automatically overwrites the working
version (possibly corrupt) in SRAM memory with a copy of the backup version

(clean/uncorrupt) from Flash memory and runs the new, clean copy in SRAM. See Figure 71.

Protecting USER.INI
This process is completely automatic.
The first time you send a PROFILE..command to the DT800, USER.INI (the working copy)
is created in SRAM memory, and a backup copy of it is created in Flash memory.
Subsequently, every PROFILE..command you send

o updates the working version of USER.INI

o causes the backup in Flash to be overwritten with a copy of the updated USER.INI.
In this way, the DT8OO maintains an up-to-date backup of your latest profile settings.
Then, whenever a firm reset occurs, the DT800 automatically replaces its working USER.INI
with a copy of the latest, clean backup version.
If you want to force the DT800 to make a Flash backup copy of its current USER.INI, send the
command
FLASHUSERINI

Working files Backup files

>
Backup is created automatically
by DT800 every time a
PROFILE..command is sent

»
»

EP P
P EP

Backup is created by sendin,
FLASHONRESEEommum'Jg

SRAM memory Flash memory
FIGURE 70  Protecting startup files 1 — backups are created
Working files Backup files

Backup copies replace
working copies on
firm reset

EPEP
EPEP

SRAM memory Flash memory

FIGURE 71 Protecting startup files 2 — backups replace working files on firm reset
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Protecting ONRESET.DXC
To protect ONRESET.DXC send the command
FLASHONRESET

to the DT800. A copy of ONRESET.DXC is created in the DT800’s Flash memory, and
automatically replaces the working copy (in SRAM) every time a reset occurs.

If you change ONRESET.DXC, remember to send the FLASHONRESE&ommand again to
backup the new file.

Deleting the Backup Files from Flash

To delete the backup copy of USER.INI from the DT800’s Flash memory, send
DELFLASHUSERINI

A backup will be re-created the next time you send a PROFILE..command.

To delete the backup copy of ONRESET.DXC from the DT800's Flash memory, send
DELFLASHONRESET

Without the backup file in Flash, the automatic protection mechanism described above no
longer occurs.

Setting the DT800’s
Clock/Calendar

The DT800's realtime clock/calendar is based on a 24-hour clock that has a resolution of 122ps.

To make the timestamps and datestamps that the DT800 includes with your readings
meaningful, you'll probably want to set the DT800’s clock/calendar to your local time and
date. This is described in the next two topics.
Of course, you can use the DT800 without setting its clock/calendar. When the date and time
have not been set:
® Any time value included with your data is the interval since the DT800 was powered up
— that is, power-up = 00:00:00. For example, a time value of 01:15:32  means 1
hour, 15 minutes and 32 seconds since power-up.
* Any date value included with your data is the DT800’s base date (01/01/89) plus
the days since it was last powered-up. For example, a date value of 01/09/89 (North
American format) signifies 8 days since power-up.

Setting the DT800’s Time (T=)

When setting the dataTaker’s clock you must use the time format defined by P39 and P40.
For example, if P39=2 (in this case P40 does not matter), then the clock time must be set as
a decimal value:

T=11.7528
Time is maintained through both software and hardware resets.

Time and date stamps can be added to realtime data and to logged data — see /T and /D
in “Switches” on page 111. Time and date are automatically logged whenever data is stored.

Setting the DT800’s Date (D=)

When setting the dataTaker’s calendar you must use the date format defined by P31. For
example, if P31=2, then the date must be set in North American format:

D=02/01/2000
The DT800’s date is maintained through both software and hardware resets.
Time and date stamps can be added to realtime data and to logged data — see /T and /D

in “Switches” on page 111. Time and date are automatically logged whenever data is stored.

Setting Date and Time Together (DT=)

Use the DT=command to set the DT800's date and time simultaneously, independent of P31
(date format) and P39 (time format). The command’s formats match those of the date and time
fields of fixed-format mode records. The command looks like

DT=[ YYYY MMDD hh: mmss]

where
YYYY s the year
MM is the month Date
DD is the day
hh is the hour
mm is the minute Time
ss is the second

Here’s an example:

DT=[2000/11/23,13:09:40]
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RESETTING THE DT800

The DT800 provides the following methods for clearing and initializing its sub-systems:

Effect of Command/Action

COMMUNICATIONS ENVIRONMENT PROGRAM/JOB
ENVIRONMENT Logged
(Current Job/Program, |Data and
Current Comms |Comms CVs, IVs, $s, Spans Logged ONRESET.DXC
Command/Action Connections Parameters and Polynomials) Alarms (Startup Job)
RESET Command sent to the [ Maintained Maintained Cleared Maintained | Not run Soft reset — simply
DT800 clears your current work
(the program/job
environment).
SINGLEPUSH Command sent to the Disconnected Uses PROFILE... Cleared Maintained |Run Firm resets — like soft
DT800 (unless, for Host | defaults (see “Startup Job” [reset, but DT8OO restarts
RS-232 comms (see “User Startup on page 115) with user defaults and
I"!crdwore Re_ser " One push of the only, the DT800’s | Profile” on page 113) user startup job. F
( hardware s|ng|epu5h ) hardware reset button RS.232 " e
(see “Manual Reset Y5 Eenlila el Thrge rpethods of -
Button” below) seftings match its achieving the same 2
factory defaults; result. Q
Power-Up Reset Remove then replace all |TCP/IP is always Maintained a
main power (external disconnected) (unless infernal =
supply and internal main backup battery g
battery). is also 2
removed) g—
Triple-Push Reset Three pushes of the Disconnected Uses factory defaults | Cleared Maintained | Not run Hard reset — like firm 2
hardware reset button (unless, for Host (see “Factory Defaults” reset, but DT800 restarts 2
within 10 seconds RS-232 comms on page 119) with factory defaults and = 2
(see “Manual Reset only, the DT800’s does not load a new job. |2
Button” on page 119)  |RS-232 connection Ignores (does not delete) B
seftings match its user defaults. o
factory defaults; For use in case of serious g_,
TCP/IP is always problems (for example, a = &
disconnected) faulty startup job, or
inability to communicate
with the DT800 because
of invalid user defaults).
FACTORYDEFAULTSCommand sent to the Disconnected Uses factory defaults | Cleared Maintained | Deleted (and not |Like triple-push reset but
DT800 (see “Factory Defaults” run) also deletes user defaults.
on page 119)
FORMAT"B:" Command sent to the | Maintained Maintained All'jobs (including the Cleared Not run For low-level system recovery
DT800 current job) are halted and | (internal and purging. Reformats SRAM
removed; program/job memory only; RAM disk (see Figure 18 on
environment is reset not PC Card) page 30) and rebuilds

standard directory structure.

See also “Memory” on page 30.

Table: DT800 Resets

Maintaining Parameters and Switches through a Reset

You can use PROFILE..commands to re-apply parameter and switch settings after every soft
and firm reset. See the PARAMETERS&nd SWITCHESsections in the DT800 PROFILE
Details table (page 113).
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Wait after RESET Factory Defavulis

Do not send any commands to the DT8OO for five seconds after sending either the RESET Both the triple-push reset and the FACTORYDEFAULT&@mmand restart the DT800 using
command or the SINGLEPUSH:ommand. its factory defaults, which are kept in the DT800’s Flash memory. (Some of these settings are
For example, use the DeTransfer command \Wn to force a pause after a RESE Tcommand: listed in the Factory Default column of the DT8OO PROFILE Details table on page 113.)
RESET A triple-push reset ignores and does not delete any user defaults (USER.INI and

\W5 ONRESET.DXC), but the FACTORYDEFAULT&mmand does the following:

o deletes USER.INI (working) from SRAM memory
o deletes USER.INI (backup) from Flash memory

Munuﬂl Reset Bution o deletes ONRESET.DXC (working) from SRAM memory

You initiate a hardware reset and a triple-push reset by pressing the DT800’s manual reset s ONRESET'DXC (bQCEUP) frolr/n Flos.h meTory

button. To do this, insert a straightened paper clip (or similar object) through the small hole To return a DT800 to ifs totally original, “as Shlf‘)Pe"d state, send the FACTORYDEFAULTS
located between the DT800’s Host RS-232 port and the USB port — see Figure 12 on command, reconnect, then send the FORMAT"B:" command.

page 25.

LEDs and Messages After a Reset

The DT800 does the following after you reset it (see also “LED Sequence on Startup” on page 28):

Command
/Action LED Activity Message Returned
‘s RESET Acquire LED flashes immediately, then RESET
o resumes heartbeat flash*. Initializing...Done.
L= Also, if externally powered, Charge LED
a off momentarily, then on.
SINGLEPUSH  All LEDs flash rapidly four times SINGLEPUSH
" Then Attention LED on briefly, Acquire LED dataTaker 800 Version 4.00
] resumes heartbeat flash” and, if externally Initializing...Done.
€ Hardware reset _ Powered, Charge LED on. dataTaker 800 Version 4.00
E Initializing...Done.
* Power-up reset dataTaker 800 Version 4.00
Initializing...Done
% Triple-push reset  All LEDs flash rapidly four times, then dataTaker 800 Version 4.00
3 Acquire LED resumes heartbeat flash”. Initializing...Done.
- === SAFE MODE ===
5 Now using factory default settings.
I Reset will enable user settings.

FORMAT"B:"  No change FORMAT"B:"
Formatting drive B:. Please wait...
Format of drive B: successful.

* Heartbeat flash: see step 3 on page 28.
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TEST COMMANDS

The TEST..commands force the DT8OO to autozero itself, check the functionality of its
hardware, and return a test report:

TEST Returns a full test report
TESTn Returns line 11 of the test report

TESTR Forces continuous return cycles Stop continuous
reporting by sending
a carriage return.

TESTR?  Forces continuous return cycles of line n

Test results that are out of range are flagged with a FAIL message.

Test Report (DT800 Health)

A typical test report returned when the DT800 is in free-format mode is shown in the first
column of the following table. (When the DT800 is in fixed-format mode, less-verbose comma-
separated results are returned.)

Line
TEST Report (n) Description Valid Range
TEST report generated on 05/12/2000 12:26:22
dataTaker 800 Version 4.00.0001 Flash 2001/11/24 16:42:23 0  dataTaker model, firmware version (see “Upgrading DT800 Firmware” on page 193),

Serial Number: 080325
Peripherals: None
PC Card Installed: Nokia GSM Modem

External Supply 134 Vv N/A
Battery Voltage 14.4 \% PASS
System Voltage 12.9 \ PASS
Lithium Battery Voltage 37 vV PASS
Analog Pos Supply 18.8 \% PASS
Analog Neg Supply -19.0 \% PASS
Analog 5V Supply 5.3 \% PASS
Analog Ref Voltage 25 VvV PASS
Analog Zero Voltage -0.0 mv PASS
Common Mode Rejection Ratio 923 dB PASS
dataTaker's health PASS

version datestamp and timestamp

dataTaker serial number

2 None, or [ist of attached peripherals

3 None, or inserted PC Card type

4 Voltage supplied from External Battery terminals 0 to 28V

5 Voltage supplied by internal main battery 10.5 to 20V

6  Voltage supplied by internal charger 9.51030.5V

7 Voltage supplied from internal memory-backup battery 3.2t0 4.3V

8  Analog multiplexer positive supply voltage 18.0 to 20.0V

9  Analog multiplexer negative supply voltage -20.0 to -18.0V
10 Analog positive 5V supply voltage 4.8 10 5.6V

1T Andlog reference voltage 2.450 to 2.550V
12  Andlog ground voltage -20.0 to 20.0mV
13 Common-mode rejection ratio >80dB

14  Overall dataTaker health: PASS or FAIL — FAIL does not necessarily mean that the DT800

cannot measure correctly (but you should investigate the FAIL lines in the TEST report).

Table: DT800 TEST Report
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EVENT LOG

Background record-keeping of critical events

To aid in troubleshooting, the DT800 automatically logs significant events (power failures,
temperature exiremes, resets, program failures, ...) into an event log, which is a file named
EVENT.LOG in the EVENTS directory of the DT800 file system.
The event log may help you pinpoint the cause of any unexpected readings or failures, and
will be used by dataTaker engineers if you ever have to return your DT800 for service.
The size of the event log file is limited to 500 entries. When EVENT.LOG is full, the DT800
makes a copy of it (overwriting any existing backup), names the copy EVENT.BAK, and
creates a new log file. In this way the DT800 retains

o the most recent 500 events (in EVENT.LOG), and

e the previous 500 events (in EVENT.BAK).

You can also automatically log results of the TEST command to the event log — see P10 on
page 107.

Unloading the Event Log
Send
UEVTLOG

to unload the event log to the host computer. This command instructs the DT800 to return the
entire contents of the event log. For example:

EVENT ,2001/03/29,14:32:26.042234,"Event log created.”

EVENT ,2001/03/29,14:32:33.567891,"FORMAT 2.00.000065"
EVENT ,2001/03/29,14:33:02.418964,"Reset 2.00.000065"
SELF_DIAGNOSTIC,2001/04/19,01:13:46.228619,"datafilemap.cpp 119"
EVENT ,2001/04/24,19:23:09.624897,"Main power brownout"

ad

The format of the information returned from the event log is the same whether the DT800 is
in free-format mode or fixed-format mode.

Events — the Whole Log

The event log can only be unloaded in its entirety — it's not possible to unload just a defined
timespan of the log. Once an unload of the event log has started, it must go to completion.
There is no command to quit an unload part way through.

Clearing the Event Log
Clear the event log by sending
CEVTLOG

to the DT800. This command clears the EVENT.LOG file and initializes it with an
“Event log created” entry such as

EVENT,2001/04/23,14:32:26.042234,"Event log created"
This entry is the first item unloaded in subsequent unloads of the event log.
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STATUS COMMANDS

STATUS

The STATUS command returns a report showing the status of the DT800's schedules,
channels, alarms, memory and logging to the host computer.

The first line of the report shows the version, creation date and creation time of the DT800’s
firmware. The last line reports the DT800's current switch settings (see “Switches” on

page 111"). Send the /u  switch to make STATUS results less verbose.

STATUS9

Returns the DT800's current switch settings. For example
1a/B/CIdIE/fIGIhIIIIKNIMIN/O/RISIUINIwIXIYIZ

STATUS10

Returns additional information about the current program in the DT800. For example

27113,1989,1,0,",<A,"2S",H,<"Dry bulb",",0,0,5,4,3>,<"Wet

Line bulb","™,0,0,5,4,3>,<"Humidity","%RH",0,0,5,4,3>>,<B>,<C>,<D
STATUS Report (n) > <X>
dataTaker 800 Version 4.00.0001 Flash 2001/02/18 21:28:18 0 This comma-separated list provides details about the DT800’s program. In order, they are
T g e ey s o St love by el
0,0 Alarms/IFs Active,Halted 2 If there is no program the following is returned:
0 Polynomials/Spans Defined 3 5,2000,1,0,"&",<*> <X>,<A> <B><C>,<D><E>,<F>,<G><H>,
none,none Scan Schedules LOGON,LOGOFF 4 <I><J><K><S>
13650,0 Internal kB free,used 5 STATUS12
169260,0 External kB free,used 6 Returns the date/time range of logged data — that is, the time and date of the first and last

IAIBICIAIEAIGINIIIKNMIN/O/ISIIUNIwIXIYIZ 7

STATUSn

Each STATUS line can be returned individually. STATUS2 and 4 return extra information.
There are also other status levels that are not returned by the general STATUS command

(STATUS10, 12 and 14).
STATUSI1

Returns version details of the DT80Q's current operating system. For example
dataTaker 800 Version 4.00.0001 Flash 2001/02/18 21:28:18
STATUS2

Returns information about the DT800’s active halted schedules. For example
A, none Scan Schedules Active,Halted

STATUS4

Returns the DT800's current defined polynomials and spans. For example

2 Polynomials/Spans Defined
Y1=3.54,1.009"Deg C"
S$7=0.0,100,0.0,1.0"kPa"

STATUSS
Returns the data logging status (lists schedules logging and not logging).

STATUS6

Returns the amount of free and used space in the DT800’s internal memory (kB).

STATUS7

Returns the amount of free and used space in an inserted memory card (kB).

data points stored in the DT800's internal memory and inserted memory card. For example

00:11:33 on 05/11/1992,00:13:00 on 19/01/1993 Data Start,End
times

STATUS14
An extended version of STATUS10.
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CHARAC COMMANDS

The two techniques of automatic autozeroing (see “Speed versus Accuracy” on page 188)
and characterization (next topic) keep the DT800 accurate. The DT800 requires no manual
adjustments or other relatively unreliable techniques to stay calibrated.

Characterization

When each DT800 is born at the factory, it is firstly “burnt-in” to stabilize its electronic
components against failure and drift due to aging. Then, prior to shipping, it is further
calibrated by a process known as “characterization”:

e The first part of this process is to read (and store in the DT800’s EEPROM — see
“Memory” on page 30) the identification numbers of some of the its internal
components and assemblies.

* The second part of the process is to measure, for each individual DT800, the quantities
listed in the DT800 Characterization Report below and compare them against certified
absolute values. By comparing each measured value with its absolute value, a
“characterization offset” is calculated for each quantity. In this way, the response of
each individual DT800 to real-world stimulation is quantified and stored in the DT800’s
EEPROM. Then, during actual data acquisition, the offsets are automatically applied to
the appropriate measurements.

These characterization offsets and identification numbers are returned by the following
commands:

CHARAC
CHARA®@

In the event of a problem, your dataTaker representative may ask you for CHARAC
information. He can also arrange re-characterization of your DT800 if required.

Characterization Report (DT800
Calibration Factors)

A typical characterization report is shown in the following table.

When the DT800 is in fixed-format mode (/H ), less-verbose comma-separated results are
returned.

Returns the characterization report

Returns line 1 of the characterization report

Characterization Report Line (n)
dataTaker DT800 Version 4.00.0001 2001/02/18 16:55:53 0
Serial Number 080015 1
Kernel Assy # AS1156A0-000 2
Kernel Prodn # 0981-048 3
Kernel Characterized on 1999/11/10 14:06 4
RAM Size 4096 kB 5
RAM Speed 100nS 6
Flash Size 2048 kB 7
Flash Speed 120nS 8
Ethernet Address 00-90-2E-FF-FF-FF 9
Analog Assy # AS1157A0-000 10
Analog Prodn # 0978-004 11
Analog characterized on 1999/11/10 14:06 12

Table: DT800 Characterization Report (sheet 1 of 2)
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Characterization Report (Continued) Line (n)
ADC Gain 0  Zero —2.042155e+04 mV 13
ADC Gain 1 Zero —1.134232e+04 mV 14
ADC Gain 2  Zero -5.671932e+03 mV 15|
ADC Gain 3  Zero —2.269055e+03 mV 16
ADC Gain 4  Zero —-1.009365e+03 mV 17
ADC Gain 5  Zero —5.049590e+02 mV 18
ADC Gain 6  Zero —2.023327e+02 mV 19
ADC Gain 7  Zero —1.013634e+02 mV 20
ADC Gain 8  Zero -5.706687e+01 mV 21
ADC Gain 9  Zero —2.095882e+01 mV 22
ADC Gain 10 Zero —1.040179e+01 mV 23
ADC Gain 0  Slope 6.229697e-01 mV/b 24
ADC Gain 1  Slope 3.460011e-01 mV/b [ 25 |
ADC Gain 2  Slope 1.730177e-01 mV/b 26
ADC Gain 3  Slope 6.920385e—-02 mV/b 27
ADC Gain 4  Slope 3.079038e—02 mV/b 28
ADC Gain 5  Slope 1.539662e—02 mV/b 29
ADC Gain 6  Slope 6.158512e-03 mV/b 30
ADC Gain 7  Slope 3.079199e-03 mV/b 31
ADC Gain 8  Slope 1.727936e-03mV/b 32
ADC Gain 9  Slope 6.262056e—-04 mV/b 33
ADC Gain 10 Slope 3.039779e-04 mV/b T34
Excite Path Resistance 1.000000e+02 Ohm 35
Return Path Resistance 1.000000e+02 Ohm 36
DAC Excite  Zero 0.000000e+00 mV 37
DAC Excite Slope 4.028320e+00 mV/b 38
DAC Excite Full 1.650000e+04 mV 39
DAC Trigger Zero 0.000000e+00 mV 40
DAC Trigger Slope 4.028320e+00 mV/b 41
DAC Trigger Full 1.650000e+04 mV 42
PCMCIA Assy # AS1158A0-000 43
PCMCIA Prodn # 2323-789 44
PCMCIA Characterized on 1999/11/10 14:06 45
Charger Assy # AS1159A0-000 46
Charger Prodn # 12324-654 47
Charger Characterized on 1999/11/10 14:06 48
Terminal Assy # AS1160A0-000 49
Terminal Prodn # 0980-025 50
Terminal Characterized on 1999/11/10 14:06 51
Temperature Offset 0.00degC 52
Charac'd at Temperature 23.00degC 53

Table: DT800 Characterization Report (sheet 2 of 2)
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PART | — COMMUNICATIONS

The DT800 has the following mechanisms for communicating with other devices (usually a
host computer):

RS-232 See
© “DT800 RS-232 Basics” on page 125
¢ “DT800 Direct (Local) RS-232 Connection” on page 129
® “DT800 Modem (Remote) RS-232 Connection” on page 129.

Ethernet  See “DT800 Ethernet Communications” on page 134.
FTP See “DT800 FTP Communications” on page 138.
UsB See “DT800 USB Communications” on page 138.
PPP See “DT800 PPP Communications” on page 138.

Avtomatic Comms Port Arbitration

You can have more than one type of communications link connected to the DT8OO at the same
time. In this situation, the DT8OO automatically switches between each link as required,
responding back through the link from which the most recent communication was received.

A simple CR (carriage return) character or LF (line feed) character received from a link is
sufficient to switch the DT800’s connection to that link. Before switching, the DT800 notifies
the host on the current link that it is about to change connection.

Password Protection — Comms Poris

You can protect the DT800’s communications ports — the Host R$-232 port, the Ethernet
port and the USB port'® — with a user-defined password so that communication through these
ports is only possible affer the password is entered.

Setting and Removing a Comms Port Password

Set a password by sending

PASSWORDpassword "

to the DT800. password can be any text string (except command keywords) of up to 10
case-sensitive characters.

Remove a password by sending

PASSWORD=""

(two " characters, no space character between them).

Note The password is lost (“removed”) if the DT8OO performs a power-up reset, triple-
push reset or SINGLEPUSHreset (see the DT8OO Resets table on page 118).

Accessing Password-Protected Comms Ports

Any time you want to establish communication, simply send the password followed by a
carriage return. If the password is correct, the DT800 responds with Accepted and opens
the comms ports.

The ports stay open until you send the SIGNOFFcommand, or while there is comms activity.
If there is no communication for a period of time defined by P14 (default is 300 seconds), the
ports time out and close.

Are the Ports Protected?

Simply send the command

PASSWORD

to determine if a comms port password has been set. If the DT8OO responds with

o PASSWORD G- no password has been set
e PASSWORD 1 a password has been set.

Regardless of the password state, the DT800 responds to the DEL character with << CR LF .
This response can be used to determine the baud rate setting of the DT800 even when a
comms port password is active.

13 The USB port is not yet operational — see “DT800 USB Communications” on page 138.
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RS-232 COMMUNICATIONS

Quick Start

¢ To connect your DT800 directly to a local host computer, go to “Setting Up a Direct
Connection” on page 129.

¢ To connect your DT800 to a distant host computer using a modem communications link,
go to “Setting Up a Remote Connection” on page 132.

DT800 RS-232 Basics
Host RS-232 Port

The DT800 has a 9-pin male connector for RS-232 serial communication to a computer (either
directly, or by means of a pair of modems (Figure 72). This DTE interface, labelled
Host RS-232, is the primary means by which you

e program (configure) and supervise the DT8OO from the host computer

e refrieve stored data from the DT800 to the host computer.

The Host RS-232 port of the DT80 is electrically isolated from the rest of the system — see
“DT800 Analog Sub-System” on page 148.

Host RS-232 Port Pinout

The pinout of the DT80O0's Host RS-232 connector is shown in Figure 72. The signal functions
are defined in the RS-232 Pinouts table on page 190.

9 RI

8 CTS

7 RTS

6 DSR

View from outside of DTS00

See also the
RS-232 Pinouts table on
page 190.

FIGURE 72 DT800 Host RS-232 port — connector pinout (DTE)

Automatic Device Detection
A DT800 running version 4.00 (or later) firmware uses the state of its Host RS-232 port's DSR
terminal (Figure 72) to determine the type of device connected to the port as follows:
o |f the DT80O's DSR terminal is NOT held active by the connected device, the DT800
assumes that it's connected directly to the host computer (Figure 73) and operates
accordingly.

|Z[j

FIGURE 73 DSR inactive (low)

o |f the DT8OOQ's DSR terminal IS held active by the connected device, the DT800 assumes
that it's connected to a modem (Figure 74) and operates accordingly, initialising the
modem, monitoring other Host RS-232 lines to determine when a modem connection to
the host computer has been established, and so on.

DT800 assumes a modem connection
if its DSR terminal is held active
by the connected device

== |—'j’ === Wired or wweless_ ?

modem link

if its DSR terminal is NOT held active
by the connected device

DT800 assumes a direct connecfion—\

l_—\
Host RS-232 port

Hosf computer’s
modem

FIGURE 74 DSR active (high)

This feature greatly simplifies your RS-232 computer-to-DT800 comms link, which is discussed
later in “DT800 Direct (Local) RS-232 Connection” (page 129) and “DT800 Modem (Remote)
RS-232 Connection” (page 129).

Note A version 4.00 (or later) DT800 does not change its baud rate or flow control
seftings when it detects a modem. (Previous versions of the DT800 firmware set the DT800's
Host RS-232 port to 57600 baud and enabled both hardware flow control and software flow
control.)Host RS-232 Port Settings

.Wiring pl68 ‘Schedu|es p44 ‘Chclnnel Types p63 .Chonnel Options p71 .Alcrms p96 . Parameters p107 ‘ Switches p111 ’ Error Messages p197

SUOHDDIUNWWOY) ZEZ-SY SUOINIUAWIWO) = | jibd

Page
125



UM-0068-A2

The DT8OO is shipped with its Host RS-232 port set to 57600 baud, No parity, 8 data bits,
1 stop bit, and SoftWare Flow Control. If you need to change these settings, there are two
methods you can use:
¢ Use one or more PROFILE..commands to “permanently” change the settings. The
changes are stored in the DT800’s USER.INI file and loaded every time the DT800 is

restarted. See the HOST_PORT section of the DT800 PROFILE Details table (page 114).

e Send a PH=command — see “PH Configuration Commands” below. Doing this
changes the settings “temporarily”. That is, the DT800 uses the new settings only until
you restart it, or until you send another PH=command.

Host RS-232 Port Commands

The following commands are available for configuring the DT800’s Host RS-232 port, and
for controlling the dial-out process of the modem connected to the DT800:

PH Configuration Commands

The PH=commands (PHO Port Host) set the comms attributes of the DT800’s Host RS-232
port. (Note that PH=settings are not remembered through a reset; use HOST_PORT
PROFILE.. commands for settings that you want to be permanent.)

Command Action b p d s f

PH=b Sets Host RS-232 port baud rate (DT800 default = 57600) 50, 75, 110,

PH=b, p Sets Host RS-232 port baud rate and parity égg’ 2286 N (none),

PH=b, p, d Sets Host RS-232 port baud rate, parity and databits 2400, 4800, g{:sjr)]j ' 8or7

PH=b, p, d, s Sets Host RS-232 port baud rate, parity, databits and stopbits gggg(’) A, lor2

PH=b, p, d, s, f  Sets Host RS-232 port baud rate, parity, databits, stopbits and 57600, or NOFC{no flow control),

flow control 115200 HWFGhardware flow control), or

SWF(software flow control)
SWHMboth hardware and software flow control)

PH Returns the current Host RS$-232 port comms settings (for example: 57600,N,8,1,NOFC )

SETDIALOUTNUMBER Command
Send the command
SETDIALOUTNUMBER

to the DT800 fo specify the telephone number to be dialled by the DIAL command to
establish a connection to the host computer.

DIAL Command

Sending the command

DIAL

to the DT800 causes it o instruct its modem to dial out to the telephone number specified by
SETDIALOUTNUMBEH a call cannot be placed for any reason, the command is ignored.
This is often used as an alarm action command to cause the DT800 to dial out when an alarm
condition arises (see “Alarm Action Processes” on page 100).

HANGUP Command
Sending the command

HANGUP

to the DT800 causes it o instruct its modem to hang up (disconnect) the current dial-out or
dial-in connection. If there is currently no connection, HANGUR ignored. This can be used
in an alarm action command to cause the DT800 to hangup a call in progress when an alarm
condition arises (see “Alarm Action Processes” on page 100).
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Table: DT800 Host RS-232 port — configuration commands

Example — Modem Control Commands
B The use of the DT800’s modem control commands is demonstrated in the following
program:
BEGIN
SETDIALOUTNUMBER"12345678"
RA10M
‘Read boiler temp
1TK(=1CV,W)
IF(1CV>120){[DIAL]}
END

Every 10 minutes, the program instructs the DT800 to initiate a dial-out to phone number
12345678 if the boiler temperature is greater than 120°C.

ASCIl Comms

All communications with the DT800 use the ASCII character set. The eighth bit is normally a
0 (zero), but an extension to the character set (for the text strings and for special display
characters) is possible if this bit is set to a 1. For all commands other than switches and text
strings, the DT800 ignores lowercase characters.

.Alorms p96 . Parameters p107 .Switches plll ' Error Messages p197

SUOHDDIUNWWOY) ZEZ-SY SUOINIUAWIWO) = | jibd

Page
126



By default, the DT800 echoes commands that it receives. That is, it automatically transmits
received commands back fo the host (see also “echo” on page 206).

You can turn this function off by sending the echo switch /e (see page 111). Also, it's forced
off when the DT800 is in fixed-format mode for returned data (see page 21).

Flow Control

Flow control is the means by which communicating devices (such as the DT8OO and its host
computer) control each other’s fransmission of characters to avoid data loss. Flow control
causes the receiver to disable transmissions by the sender if the receiver’s input buffer is at
risk of overflowing and thereby losing data.
The DT800 supports all methods of flow control:
¢ Software flow control (SWFC; also known as XON/XOFF flow control, XON/XOFF
handshaking, or software handshaking)
¢ Hardware flow control (HWFC; also known as RTS/CTS flow control, RTS/CTS
handshaking, or hardware handshaking)
¢ No flow control (NFC)
e SWHW (both software and hardware flow control)
You'll often use the DT800 set to SWFC, which is its default. But there may be times when
you'll have to change the DT800 to HWFC — for example, when using software on the host
computer that doesn’t support SWFC, or when using devices in the communications link (such
as modems, radios or line drivers) that don't support SWFC.
Figure 75 summarizes the recommended flow control settings for the two general types of
RS-232 connections between a DT800 and its host computer.

Direct connection Fs)grri'al (COM) Host RSQ‘E}%
Use SWFC at both ends. P

—
|
l—‘ |_J

Use a Delogger or
DeTransfer connection
set to SWFC.

Z{ Serial (COM) port
L /l—Modem cable

DT800 cable

Modem connection
For maximum reliability
when using modems, we

Software Flow Control (SWFC)

In SWFC mode, the receiver controls the flow of characters by transmitting
e the XOFF character (ASCII 19 or Control Q) fo stop the sender from sending further
characters
e the XON character (ASCIl 17 or Control S) to allow the sender to resume sending
characters.

During data return to the host computer, if the DT800 receives an XOFF character from the
host, it stops transmission within two character periods. Then when the host has processed
the buffered data and is ready to receive again, the host should transmit an XON character
to the DT800. This is the “resume transmission” signal to the DT80O0. (If the DT8OO is left in
the XOFF mode by the host at the end of a transmission session, the DT800 carries out an
auto-XON after 30 seconds — see P26 on page 108.)
Similarly, the DT800 can control the transmission of commands and programs sent to it from
the host computer. To do this, the DT800 issues

e an XOFF character when its input buffer is 50% full (and at 75% full and 90% full)

e an XON character when its input buffer is empty.

Hardware Flow Control (HWFC)

In HWFC mode, the transmission of characters is managed by the RTS (Ready To Send) and
CTS (Clear To Send) lines of the RS-232 serial port of the sender and receiver. The state of
these lines determines if transmission by the sender can proceed. The receiver raises its RTS
line when it's able to receive characters from the sender, and lowers the RTS line when not
able to receive characters. The RTS line of the receiver is connected (by means of the
communications cable) to the CTS line of the sender, and the sender only transmits characters
when its CTS line is high.

The DT800 communications cable (product code IBM-6) has the RTS/CTS lines connected in
this crossover manner — see Figure 139 (page 191).

HWEFC is inherently more reliable than SWFC and is therefore preferred, especially if there
is any line or other noise on the communications link. SWFC can become confused if the flow
control characters are corrupted or lost, whereas HWFC has constant levels that enforce the
current flow control state at all times, making it highly resistant to line and other noise.

SWFC
(the DT800’s default)

Host RS-232 port
Modem cable :I\
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recommend HWFC for b vetratuntrAuntanted
all devices. Host computer’s Modem link DT800’s
= modem modem >
\ Enable error-correcting protocol and /
Use a Delogger or HWFC FC in both modems HWFC
DeTransfer connection (see “Modem Communications Protocol” on
set to HWFC. page 130).

A , Page

FIGURE 75 Recommended flow control settings for the two types of connections 127
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No Flow Control (NFC)

The DT800 can also be set to NFC (No Flow Control), in which case there is no control of the
sender by the receiver. Use this setting with care, and only where there is no risk of the
receiver being over-run by excess data from the sender, otherwise data loss will occur.

SWHW (Both)
The DT800's SWHW setting is provided for backwards compatibility. It enables both

software flow control and hardware flow control at the same time.

Special Characters

The following characters have special significance for the DT800:

XOFF ASCII 19 Stops DT800 transmitting
XON ASCII 17 Allows DT800 to transmit
BS  Backspace ASCIl 8 Deletes previous character (DT800 echoes BS BS)
DEL Delete ASCII 127 Used to auto-baud detect (DT800 echoes << CR LF )
CR  Return ASCIl 13 Terminates a command line (DT800 echoes CRLF )
LF  Llinefeed  ASCII 10 Ignored

Space ASCII 32 Command separator

Tab ASCII 9 Command separator
' Single quote Designates that what follows is a comment only

(comment ends at next carriage return)

Input Buffer (How the DT800 Receives
and Processes a Program)

The DT800's input buffer can hold a maximum of 250 characters at any one time. This means
that any single command or line of a program that you send to the DT800 must be shorter
than 250 characters. So when writing long command and/or comment lines, be sure to keep
their length below 250 characters.

A command or program line is terminated by a carriage return character (this is how the
DT800 recognizes the end of the command or line), and the DT800 begins to process the
input buffer when each carriage return is received. A full 250 characters of program takes
up to 500ms to process if the DT8OO is not scanning, and up fo 5 seconds if it is running long
schedules and many alarms. Any digital delay periods (such as 1DSO(1000)=0 ) or general
delay periods (such as DELAY=1000) add fo this time.
The host must ensure that the DT800 has sufficient time to process each line of a downloaded
program. This is achieved by using either

e software flow control, or

e hardware flow control, or

e time delays between transmissions if no flow control is used.

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

Comms Wakes the DT800

If you communicate with the Host RS-232 port of the DT800 while it's in sleep mode (low-
power mode), the first few characters you send wake the DT800. But characters received in
the first 75ms from the start of transmission are either lost or may generate communications
errors, so don’t send important commands until the DT800 is fully awake.

To reliably wake a DT800 that may be in sleep mode, we recommend that you send a
carriage return or line feed character then wait 300ms before sending any commands. You
can include these instructions at the start of your program.

See also “Low-Power Operation” on page 43.
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DT800 Direct (Local) RS-232
Connection

A common (and the most simple) way of communicating with the DT800 (for configuring it,
programming it and retrieving data from it} is to connect its Host RS-232 port directly to a
serial port on the host computer using the RS-232 comms cable supplied. This is known as a
direct connection to a local DT800 (Figure 76).

{ f /Serial (COM| port Host RS-232 porf—\
— [\

RS-232 comms cable
(dataTaker product code IBM-6)

FIGURE 76 Direct (local) connection

The information in “DT800 RS-232 Basics” (begins on page 125) applies to a direct
connection.

For recommended flow control settings for this type of connection, see Figure 75 (page 127).

Direct RS-232 Cable

Communications cables for connecting the DT8OO (a DTE device) directly to a 9-pin computer
comms port or 25-pin computer comms port (DTE devices) are detailed in Figure 139
(page 191). A suitable 9-pin cable (dataTaker product code IBM-¢) is supplied with your
DT800 for this purpose.

Because the DSR line is not connected (inactive) in these cables, the DT8OO automatically
assumes a direct connection to the host computer — see “Automatic Device Detection” on
page 125 (Figure 73 in particular).

Cable Length

Although the RS-232 standard specifies a cable of not more than 4 metres (15 feet), you can
use longer cables. It's possible to use RS-232 cable runs of 100 metres or more, but to
achieve reasonably error-free communication these generally need to have heavier wires and
you may have fo use a slower baud rate.

Setting Up a Direct Connection

To set up a direct connection:

1  Connect a suitable comms cable between a serial port on the host computer and the
DT800’s Host RS-232 port as shown in Figure 76.
Suitable cables are discussed in “Direct RS-232 Cable” above.

2 Run suitable dataTaker or terminal software — for example, DeTransfer, Delogger or
HyperTerminal.

3 Configure the software to communicate using the same communications parameters that
the DT8OO is set to (it defaults to 57600 baud, 8 data bits, 1 stop bit, no parity and

software flow control).

4  Get the software to communicate by means of the computer comms port that is
connected to the DT800.

DT800 Modem (Remote)
RS-232 Connection

Another common way of communicating with the DT800 is to connect its Host RS-232 port to
a wired or wireless modem, which communicates with another modem connected to the host
computer at the other end of the comms link (Figure 77). This way, the DT800 can be across
town or across the world from the host computer, and the link can use PSTN (landline), radio,
GSM (cellular) or satellite communication. This is known as a modem connection to a
remote DT800.

Wired
modem link
Host computer s
modem
Wireless
modem link

- X«

Sctelllre

\/L
\,é
FIGURE 77 Modem (remote) connections

The information in “DT800 RS-232 Basics” (page 125) applies to a modem connection.
The DT800 can power the modem directly, or control the modem'’s power supply. If you use
this facility, the DT800 can automatically reset the modem if it determines that this is
necessary. See “Powering the DT800’s Modem” on page 130.

DT800-to-Modem Cable

For the DT8OO to recognise that it's connected to a modem and operates accordingly, the
DT800 must see the signal at its DSR terminal as active (discussed in “Automatic Device
Detection” on page 125). There are two ways to ensure this:

o Connect the DT800's Host RS-232 port (a DTE device) to a modem (a DCE device) using
a straightthrough (full-parallel) comms cable as shown in Figure 140 (page 192).
When you do this, because the DSR line is connected-through in these cables and
because most modems drive DSR active when they are on, the DT800 automatically
assumes that it's connected by modem to the host computer and operates accordingly.
This is the preferred method.

e |f you're using a modem that does not drive its DSR line active when turned on, we
recommend that you hardwire DSR to DTR at the DT800 end of the modem cable.
This simulates an active DSR terminal, convincing the DT800 that it's connected to a
modem.
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Modem Initialization

The DT800 monitors its modem and manages it automatically, as follows:

T When the DT800 detects that a certain initialization condition exists (see “Modem
Initialization Conditions” below)...

2  the DT8OO resets the modem by turning its power off and then on again (you must use
the EXT_POWER_SWITGtofile key to specify to the DT800 how the modem power
is controlled — see “Automatic Modem Power-Down Reset” on page 132)...

3 then sends initialising commands to the modem (see “Modem Initialization Settings”
below).

Modem Initialization Conditions
The DT800 automatically attempts to initialise the device attached to its Host RS-232 port
whenever it detects any of the following conditions:
e The state of the DT800’s DSR terminal changes from inactive to active.
When this occurs, the DT800 assumes that a modem has just been connected and
therefore needs to be initialised.
e DSR is active at the time the DT800 powers up or is reset.
When this occurs, the DT800 assumes that the attached modem may not have been
powered up or reset at the same time as the DT800 and therefore needs to be
initialised.
e DSR is active but CD has been inactive for a specified period of time.
When this occurs, the DT800 assumes that the attached modem may be in an error
state or locked-up, and therefore needs to be initialised. (Even if the modem is not in this
state, the initialization does no harm.)
You set this period using the MAX_CD_IDLEprofile key — see page 114 (the DT800’s
default is 12 hours).
The DT80O initialises its modem by automatically sending the commands and settings
specified in the HOST_MODEM section of the DT800 PROFILE Details table (page 114) to
the modem when any of the above situations occur.

Modem Initialization Settings
The DT800's modem must be initialised with the following settings:

e Auto-answer incoming calls after a specified number of rings (default is 4 rings).
The DT800 does not issue any commands to the modem to answer a call. Therefore, if
dial-in functionality is required, the modem must be set to auto-answer incoming calls. The
modem command ATS0=4 instructs the modem to automatically answer after four rings.

® Don't echo commands.
Echo of commands is not required and only serves to confuse the DT800 if it attempts to
interpret the command echo as a command. The modem command ATEO turns echo off.

e Don't report results of commands.
Results codes and strings only serve to confuse the DT800 as it does not use these codes
and may accidentally interpret them as commands. The modem command ATQ1
enables quiet mode which stops result codes from being returned.

® The modem should keep DSR active at all times.
This behaviour is ensured by sending the modem command AT&SO0.

e |f DTR goes inactive, the modem must terminate its call (if one has been made).
This functionality is used by the DT800 to hang-up its modem. This behaviour is ensured
by sending the modem command AT&D2.

¢ The modem must make CD active whenever it establishes a connection with a remote
modem, and make CD inactive when the connection is broken.
The DT800 interprets an active CD line to mean that it is connected to a remote host via
a modem. This behaviour is ensured by sending the modem command AT&C1.

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

All of the above settings are included in the INIT  profile key (see the HOST_MODEM section
of the DT800 PROFILE Details table on page 114) — the default value of the INIT  profile
key is ATEOQ1&D2S0=4&C1&S0

The DT800 issues these commands and their settings to its modem whenever it defermines
that the modem should be initialised (see “Modem Initialization Conditions” above).

AT Command Set

The DT800 supervises its modem using standard AT commands and common modem default
settings where possible, and therefore supports the majority of modems.

Modem Automatic Baud Rate Selection

Modems that are compatible with the AT command set — that is, most modems —
automatically set their local baud rate to match that of their host when they receive the first
AT command. So when the DT800 sends the initialization string to the modem, it
automatically sets the modem’s local baud rate to that of the DT800 (in addition to initializing
the modem).

In other words, the modem’s local baud rate does not have to be set manually.

Modem Communications Protocol

To ensure reliable communication between modems, we recommend that you use some type
of communications protocol between them. Moreover, for complete end-to-end integrity, the
protocol should ideally exist between the DT800 and the host computer.

The DT800 supports PPP (Point-to-Point Protocol) for this purpose — see the PPP section of the
PROFILE..commands (page 113).

If this is not possible or desirable, we recommend that you use an error-correcting protoco
between the modems, along with local'® flow control. To enable an error-correcting protocol
(“error control”) in DeTransfer or Delogger, ensure that this option is enabled in the host
computer’s modem settings. You do this by means of Windows’ Modems control panel, in
the modem’s Advanced Connection Settings dialog box. See Figure 78.

Powering the DT800’s Modem

When using a modem connection between the DT800 and its host computer, you can
e power the DT800’s modem directly from the DT800’s Serial Channel
o use the DT800's Serial Channel to control an external power supply to the DT800's
modem
¢ use one of the DT800’s digital output channels to control an external power supply to
the DT800’s modem.

These options are shown in Figure 79 and described below.

Powering/Controlling the Modem from the DT800’s Serial Channel
Modems can be powered from the DT800's Serial Channel supply — the DT800’s 12V and
Gd terminals. (Beware: the supply here is not necessarily 12 volts — see “Serial Sensor Power
Supply” on page 165.) If you power the modem this way, you can then program the DT800
to switch its 12V terminal on/off to reduce modem power consumption and to power-down
reset the modem if it locks up.

You can also power modems from suitable supplies other than the DT800 (for example, 9Vac
is commonly used). If you power the modem from one of these external supplies, you can
similarly use the DT800 to switch the supply on/off to reduce power consumption and to
power-down reset the modem if it locks up. To do this, wire the coil of a 12Vdc relay between

||A

14 Error-correcting protocols: LAPM or MNP2-4, for example.
'3 That is, between the computer and its modem, and between the DT800 and its modem.
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FIGURE 78 Enabling error control (Windows 98 example)
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the Serial Channel 12V and Gd terminals, and use the relay contacts to switch the modem'’s
power supply.
For either situation, the command

1SSPWR=1 powers the modem up, and 1SSPWR=0 powers the modem down.
(See “Serial Sensor Power Supply” on page 165.) These commands must be issued explicitly
by the DT800 program to power the modem as required. For example, in remote sites it's
often important to minimize power consumption, and one approach is to power the modem
for only a short time each day to allow dialling in. You can do this with a schedule such as
RA1H

IF(T>10:00){[1SSPWR=1]}

IF(T>11:00){[1SSPWR=0]}

which powers the modem for one hour (between 10:00 and 11:00) each day.
Controlling Modem Power from a DT800 Digital Output

Alternatively, you can wire the coil of a relay to one of the DT800’s digital output channels
(D1 to D8) and use the relay contacts to switch a modem’s power supply (the state of the
digital output controls the modem power). See “Digital State Outputs” on page 154.

I
HE. [ 14 —_ Power to modem
]
i '

o —=
(= external supply or
12V

RT
DT800 powers the modem . main battery voltage;

Py
directly see “Serial Sensor

Power Supply” on
page 165)

DT800 controls the modem'’s
power supply by means of a
relay connected to the Serial
Channel 12V and Gd

terminals.

5 Modem
power supply

Relay

DT800 controls the modem'’s
power supply by means of a
relay connected to one of the
DT800's digital output
channels D1 to D8.

ot

: f@ Modem

power supply

Relay
FIGURE 79 The DT800 can power a modem directly, or control the modem's supply
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Automatic Modem Power-Down Reset
None of the above modem power arrangements provide for automatic power-down resetting
of the DT800’s modem if the modem ceases to respond.
To enable this DT8OO feature:
1 Send one of the following PROFILE.. commands (see the HOST_MODEM section of
the table on page 114) to the DT800:
e |f the modem is powered from the DT800’s 12V and Gd terminals, send the

command
PROFILE"HOST_MODEM","EXT_POWER_SWITCH"="-1"

e |f the modem is powered from one of the DT800’s digital output channels n
(where n = 1 to 8), send the command
PROFILE"HOST_MODEM","EXT_POWER_SWITCH"#"

e |f the modem is not powered by either of the above, send the command
PROFILE"HOST_MODEM","EXT_POWER_SWITCH"="0"

2 Carry out a firm reset of the DT800 (see “Resetting the DT800” on page 118) to load
the PROFILE..command.

From then on, the DT8OO automatically power-down-resets the modem if it detects it to be
unresponsive — see “Modem Initialization” on page 130.

Modem Communications Operation
Dialling In

Because the modem is initialised to automatically answer incoming calls, the DT800 does not

have to monitor the Rl signal at its Host RS-232 port or request the modem to answer the call.

But the DT8OO does have to monitor the CD signal to determine when a call has been

established.

The DT800 does not receive commands or transmit data and status information unless it

defermines that a call has been established between itself and a host. When a modem is

attached (DSR active), the DT8OO monitors the CD signal to determine when it can transmit

data and status information, and receive commands: 2
® When CD is active the DT8OO accepts commands, return data and status information.
® When CD is inactive the DT800 ignores any received characters and does not transmit

data or status information.

This behaviour ensures that any rubbish characters received outside of a call are ignored,

and that the DT800 does not send characters to the modem that the modem may interpret as

commands to switch into a different operating state.

Dialling Out

The SETDIALOUTNUMBE&mMmand is used to set the number to dial, and the DIAL and
HANGURommands are used to initiate and terminate calls by the DT800’s modem to the
host computer’s modem.

These are discussed in”Host RS-232 Port Commands” on page 126. 4
Modem Status

The system variable 25SV gives an indication of the current state of the modem. It can be

used with alarms to determine the current state of the modem connection and to behave 5
accordingly.

See 255V in the DT800 System Variables table on page 69.

Setting Up a Remote Connection

To set up a remote connection:

Configure the following DT800 PROFILE.. parameters using a direct connection
between a local computer (running DeTransfer, Delogger or HyperTerminal) and the
DT800 (Figure 80):

a) Use PROFILE"HOST_PORT","BAUD_RATE"..if you want to set the DT800’s
baud rate to something other than its default, which is 57600 baud. (When the
DT800 initializes its modem, the modem is automatically set to this baud rate — see
“Modem Automatic Baud Rate Selection” on page 130.)

b) Use PROFILE"HOST_PORT","FLOW_CONTROL" fo set the DT800’s flow
control. Hardware flow control is preferred.

c) Use PROFILE"HOST_MODEM","EXT_POWER_SWITCHif you want the
DT800 to power-down reset the modem (see “Automatic Modem Power-Down Reset”
on page 132).

d) Reset the DT8OO so that these PROFILE.. settings take effect. Use a firm reset
(send the SINGLEPUSH:ommand, or carry out a hardware reset or a power-up
reset — see “Resetting the DT800” on page 118).

L___J Configure E>
(I

DT800

PRS- DT800 CABLE

FIGURE 80 Use a direct connection to configure the DT800 for a remote
connection

Here's an example of commands you might send:
PROFILE"HOST_PORT","BAUD_RATE"="115200"
PROFILE"HOST_PORT","FLOW_CONTROL"="HARDWARE"
PROFILE"HOST_MODEM","EXT_POWER_SWITCH"="-1"
SINGLEPUSH

Provide power to the modem and, if required, control its power as discussed in
“Powering the DT800’s Modem” on page 130.

Connect a suitable comms cable between the serial port on the DT800’s modem and
the DT800’s Host RS-232 port.
Suitable cables are discussed in “DT800-to-Modem Cable” on page 129.

DT800's DT800
Modem

\6% MODEM CABLE

FIGURE 81 Connect the DT800 to its modem

At the remote/host end of the link, connect a suitable comms cable between the serial
port on the host computer and its local modem.

This cable is normally supplied with the modem.

On the host computer, launch suitable dataTaker or terminal software (for example,
DeTransfer, Delogger or HyperTerminal).

Note Users of DeTransfer software: carry out the procedure in “Extend DeTransfer’s
Response Timeout” on page 133.

Configure the host software’s communications parameters as required.

We recommend hardware flow control and the use of an error-correcting protocol.
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7  Wait a few minutes after connecting the DT800 to its modem (step 3 above), then
attempt fo connect to the remote DT800 from the host computer.
The few minutes’ wait gives the DT800 time to automatically initialize its modem
(usually occurs within a minute of detecting the modem'’s presence but, for certainty, we
recommend that you wait longer).

Extend DeTransfer’s Response Timeout

Use REGEDIT to modify

PR I_l <:| DeTransfer’s response timeout.

FIGURE 82 Step 5 of “Setting Up a Remote Connection” above
This step is for users of DeTransfer software. (HyperTerminal users may need to make a similar
modification.)

When DeTransfer is connecting to a DT8OO or communicating with it, there’s a timeout within
which the DT800 must respond to commands sent by DeTransfer. When DeTransfer is
connecting to a remote DT800 through a modem link it's possible that this timeout will be
exceeded. This can occur, for example, if the network is busy or has long latencies, or if there
is line noise causing frequent refries. When this happens, the connection fails (times out) and
it appears as if the modem or DT800 has hung.

So, if you're connecting to your DT800 by PSTN or GSM networks, we strongly recommend
that you extend this DeTransfer timeout as follows:

1 From Windows' Start menu, choose Run....

2 In the Run dialog box that opens, type REGEDITin the Open field, then click OK.
REGEDIT starts and displays a folder list.

3 Navigate through HKEY_CURRENT _USER > Software > dataTaker and click the
DeTransfer folder to show its contents in the Registry Editor’s righthand window.

4  Doubleclick Extended Delay and, in the Edit... dialog box that opens, change the
value from O to the number of milliseconds delay that you want. For example, type
2000 here to extend the timeout by 2 seconds.

5 Click OK to close the dialog box.
6 Quit (exif) REGEDIT.

Your changes are automatically saved.

7 Close DeTransfer if it's running, then restart DeTransfer to load the new setting.
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Installing the Host Computer’s Modem

If you're running DeTransfer or Delogger Pro on the computer, install your local modem info
Windows using the Modems control panel. Then you can access the modem settings from
within DeTransfer’s or Delogger Pro’s connection properties.

See Figure 75 (page 127) and the appropriate dataTaker software manual for instructions
on making this connection.

L] (]
Using the Modem Connection
Once initialization is complete, you can dial into the remote DT800/modem site from the host
computer and its local modem to program the DT800, recover data, change program
variables, and so on.

Note that you can program the DT800 and configure it during the same connection session.

Visits to Site

If you visit the site where the DT800 and its modem are installed, you can communicate
directly with the DT800 from a PC/Notebook by unplugging the cable from the modem to
the DT800 at the DT800 end and then plugging in a direct cable, as supplied with your
DT800, from your PC/Notebook to the DT800.

Differences in the cable wiring allow the DT800 to determine the type of connection and to
respond appropriately.
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DT800 ETHERNET COMMUNICATIONS

By means of the RJ-45 Ethernet port on the DT800's side, you can communicate with the
DT800 to send commands to it and refrieve data from it over a 10BaseT Ethernet network.
Ethernet Protocol

TCP/IP is the DT800’s default Ethernet protocol. See “TCP/IP” on page 210.

Configuring a DT800 for Ethernet

To use a DT800 on a TCP/IP network, you must configure the DT800 with three numbers:
e an IP address number
¢ an IP subnet mask number
e an IP gateway number.

There is only one way to do this. You use PROFILE commands to include these settings in
the DT800’s USER.INI file, which the DT800 automatically reads and applies after a firm reset
(but not after a hard reset — see “Resetting the DT800” on page 118). This is covered later
in this section.

Ethernet LEDs

The two LEDs on the DT800Q’s Ethernet port (Figure 12 on page 25) indicate the following:
Green LED Ethernet transmit activity from the DT800

Amber LED  Ethernet network activity

Ethernet Concepts
IP Address

Every device — a computer or a DT800, for example — on an Ethernet network using one
of the TCP/IP protocols must have its own unique address, called its IP address. No two
devices in the same network can have the same IP address — a device’s IP address uniquely
identifies it to all other devices on the network.
The IP address you assign to the DT800 is constructed from

e your network’s network number, and

e an available (unused) node number (see later) for your DT800.
The topic “DT800 Ethernet Setup” on page 136 explains how to construct a suitable (that is,
valid and unused) IP address.
Important Do not connect your DT800 to the network until you've configured the
DT800 with a suitable IP address. Connecting a device with an invalid or used IP address
may generate incorrect address information in other devices on the network. (The DT800 is
pre-set with a “safe” IP address to avoid this happening in the unlikely event that you
accidentally connect a powered DT800 to the network without firstly configuring it with a
valid, unused IP address.)
An IP address has the general form n.n.n.n, where each nis a one, two or three-digit number
between 0 and 255 (169.254.97.8, for example).

Assigning an IP Address
In general, a device can be assigned an IP address in two ways:
¢ Dynamic IP Address
The network automatically assigns an IP address to the device whenever it logs on to the
network. The address is temporary and may be different each time the device logs on.
¢ Static IP Address
The user assigns an available IP address to the device. The address is stored in the
device and reused every time it logs on to the network.
The DT800 has a Static IP Address— that is, you must assign an IP address to the dataTaker.
You do this by means of a PROFILE..command, which stores the address in the DT800's
initialization file USER.INI. The command has the form
PROFILE"ETHERNET","IP_ADDRESS"=" w x. y. z"

For example:
PROFILE"ETHERNET”","IP_ADDRESS”="192.9.200.15"
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Two-Part Construction
An IP address consists of two parts:
¢ A network number — the part of the IP address that is the same for a group of
computers and devices on the same network. The network number identifies the
network.
¢ A node number — the part of the IP address that uniquely identifies the node (the
network device; a computer or a DT800, for example). No two devices on the network
should have the same node number. Often called a host number.

There are five classes of IP addresses, and the two parts of an IP address vary according to
the class of the IP address.

The Bottom Line

Take great care when obtaining a correct, valid, unused IP address for assigning to your
DT800. The topic “DT800 Ethernet Setup” on page 136 contains step-by-step instructions for
doing this.

IP Subnet Mask, IP Gateway

Small networks are usually a single entity — just one network of nodes (devices) connected
together by an Ethernet cable. In these cases, individual nodes on the network only require
an IP address.

But larger networks may comprise a number of smaller networks, called subnets, connected
together. These require an IP subnet mask (IPSN), another 32-bit number that determines
how each IP address is subdivided into network portion and node portion. For example,
network portions (underlined) can be 192.9.200.15 or 192.9.200.15 or 192.9.200.15. In
other words, the subnet mask specifies which part or parts of every IP address are to be read
as the larger network’s address and which parts (the remaining parts) are to be read as the
node’s address.

Large networks may also be connected together through gateways (computers that connect
multiple networks together, translating and routing one network’s format, protocol or
application information for use on another network). If a node on one network needs to
communicate with a node on another network through a gateway, each node also requires
an IP Gateway address. The DT800 is shipped with its IP gateway sett0 0.0.0.0  — that
is, no gateways.
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In summary, all devices on a subnet must have
e the same network number (that is, the portion of the IP address that represents the
network number must be the same for all devices on the same network)
® unique node numbers (the node number is what distinguishes one device from another)
o the same subnet mask (determines how the IP address is subdivided into network
portion and node portion).

External or Local Networks
¢ External Network If you want your nefworked DT800 to communicate with other

networks or subnets (that is, across one or more gateways), you must specify the IP Subnet
Mask for the DT800’s subnet, and possibly an IP Gateway fo access other networks.
Do this by sending the appropriate PROFILE.. command to the DT800:
PROFILE"ETHERNET","SUBNET_MASK"="s. t. u. v"
and/or
PROFILE"ETHERNET","GATEWAY"="0. p. q. r”
See “Ethernet Commands” below.

e Local Network If you only want your networked DT800 to communicate locally (that
is, only within the network or subnet to which it is connected), then you don't need to
specify an IP Subnet Mask. The DT800 automatically applies a default IP subnet
mask (255.255.255.0 ) that indicates “no subnets, no gateways”.

Ethernet Protocols

For Ethernet network communications, the DT800 supports both the simplified UDP protocol
and the more-advanced TCP/IP protocol.

TCP/IP is the DT800's default. To select UDP, send the command
PROFILE"ETHERNET",”"UDP_SUPPORTED"="YES”

To return to TCP/IP, send

PROFILE"ETHERNET",”"UDP_SUPPORTED”="NO”

to the DT800.

Ethernet Settings are Preserved

The Ethernet seftings you specify using PROFILE..commands (IP address, IP subnet mask,
IP gateway and protocol) are preserved through resets and full power-downs because they're
stored in the DT80O's USER.INI file, which the DT800 maintains in its lithium battery-backed
SRAM memory.

The DT800 uses IP port number 8 for TCP/IP protocol communications, and IP port number
7 for UDP protocol communications.

Therefore, when setting up an Ethernet software connection between the DT800 and, say,

DeTransfer or Delogger, be sure to enter the correct IP port number for the selected protocol in
the software’s port number field — unless a gateway you're using requires a different port

number. This is restated in “DT800 Ethernet Setup” beginning on page 136.

Network Adapter Address

The DT800’s network adapter address is the physical hardware address of the DT800's
Ethernet port. This address is unique for each DT800 and cannot be changed. If you need a
particular DT800’s adapter address, you can see it in line 9 of the CHARAGeport (see
"CHARAC Commands” on page 123).

Don't confuse the DT800's network adapter address with its IP address — they are not the
same.

Ethernet Always

The DT800 never sleeps when it's connected to an Ethernet network. And, no matter which
mode the DT800 is in or which comms port is in use, you can always communicate with it
through its Ethernet port.

Ethernet Commands

The DT800 supports the following Ethernet-related commands:

PROFILE'ETHERNET",”IP_ADDRESS"=" w x. y. z" Sets the DT800's IP address ~ Use when adding the DT800 to an Ethernet network. For example:
tow.x.y.z inthe DT800’s PROFILE'ETHERNET”,"IP_ADDRESS"="192.168.2.3"

initialization file

Sets the DT800's IP subnet
mask to S.t.u.v  inthe
DT800’s initialization file

Sets the IP gateway to
0. p. q. r in the DT800Q’s

initialization file

commands to take effect,
the DT800 must be
restarted using any of the
firm resets — see
“Resetting the DT800” on
page 118 and “User
Startup Profile” on

page 113.

PROFILE"ETHERNET”,"SUBNET_MASK"="s. t. u. v" Only required if the network uses subnets. The DT800 is shipped

with a default IP subnet mask of 255.255.255.0

PROFILE"ETHERNET","GATEWAY"="0. p. q. r" Only required if the DT8OO is fo communicate with other networks
by means of an Ethernet gateway. The DT800 is shipped with its IP

gateway setto 0.0.0.0  — that is, no gateways.

Note For PROFILE...

P Returns the DT800's current IP address

IPSN Returns the DT80O's current IP subnet mask

IPGW Returns the DT800's current IP gateway

EAA Returns the DT800Q's Ethernet network adapter address Set at factory (read-only)

PROFILE"ETHERNET","UDP_SUPPORTED"= "YES" Enables UDP, disables TCP/IP

PROFILE"ETHERNET","UDP_SUPPORTED"= "NO" Disables UDP, enables TCP/IP

.Wiring pl68 ‘Schedu|es p44 ‘Chclnnel Types p63 .Chonnel Options p71 .Alcrms p96 . Parameters p107 ‘ Switches p111 ’ Error Messages p197

suoLPOIUNWWOD) SUIdY] 0081Q SUOHBIIUAWIWIO) — | §ibg

Page
135



UM-0068-A2

DT800 Ethernet Setup

To

configure your DT800 for use on an Ethernet network — even for a simple “network” of

one computer and one DT800 using Ethernet — carry out the following steps in the order
they're presented.

1.

Obtain a valid, unused IP address for use on the Ethernet network.

There are two ways you can do this:
o Ask your network administrator.

If this is possible, do it and write the number down, then jump straight to step 2.

e |f this is not possible, continue below.

a

b

Switch on every device on the network to which you're going to connect the DT800.
This is vital to ensure automatic detection of every existing static IP address on the
network (occurs later in this procedure).

Using a Windows computer that has TCP/IP installed, configured and operating correctly
on the network, do the following:

i. From the Start menu, choose Run.
The Run dialog box opens.

ii. In the Open field, type WINIPCFG (see footnote '® ) then click OK.

The IP Configuration dialog box opens displaying the computer’s current TCP/IP
settings.

iii. Write down the four-part number shown in the IP Address field (for example,
192.168.30.3).

The first three parts of this number (192.168.30 in the example) constitute the
network number you'll need for the DT800’s IP address.

iv. If you want the DT800 to communicate beyond the local network to which you're
about to connect it, also write down the numbers shown in the Subnet Mask and
Default Gateway fields of the IP Configuration dialog box.

You'll use these later.

v. From the Start menu, choose Programs > MS-DOS Prompt.
An MS-DOS window opens. Here you'll use the PING command to locate a vacant IP
address on the network using the network number found in substep iii above
(192.168.30) followed by a fourth number between 1 and 254 (the node number)
— we recommend you start with 1 as the fourth number.

vi. At the flashing DOS prompt, type PING, then a space, then the network number
found in iii above, then a period (. ), then the number 1 (PING 192.168.30.1
for example), then press the Enter key on your keyboard.
If a “Destination host unreachable " message appears, the IP address
192.168.30.1 s not in use on the network and you may use it for the DT800.
If a “Reply from... ” message appears, the address is currently in use on the network
and you can't use it for the DT80O. In this case, type the PING command again at the
DOS prompt but with a different last digit (PING 192.168.30.2  , for example)
and press Enter. Repeat this procedure (changing the last digit each time) until the
“Destination host unreachable " message appears fo indicate that you've
found an unused IP address.

vii. When you've identified an unused IP address, write it down and go to step 2.

16

Use WINIPCFG.EXE in Windows 95 and 98, WNTIPCFG.EXEn Windows NT, and
IPCONFIG.EXE in DOS.

2. Communicate with the DT800 using RS-232.

a

a

b

a

b

[

PR <« RS232

FIGURE 83 Ethernet setup — RS-232 communication first

Using the DT800Q’s Host RS-232 port (not Ethernet), connect the DT800 to a computer and
establish Host RS-232 communication using, say, DeTransfer software.
Do not connect the DT8OO to the Ethernet network yet.

Add the IP address to the DT800’s initialization file.

Send
PROFILE...
_command(s)

[I=

i

€ RS232 »

FIGURE 84 Ethernet setup — use RS-232 comms to add Ethernet seftings to your
DT800's user startup defaults

From DeTransfer, send the command

PROFILE’"ETHERNET”",”IP_ADDRESS"=" w Xx. y. z"

where W, Xx. y. Z is the unused IP address you wrote down in substep 1-b-vii above.
The DT800’s initialization file USER.INI now contains the IP address.

If you want the DT800 to communicate beyond its local network (that is, with external

nefworks or subnets that are connected fo your local network by gateways), go to step 4.

But if you only want the DT800 to communicate on the local Ethernet network, jump to
step 5.

Add your network’s IP subnet mask and IP gateway to the DT800’s
initialization file — only required if the DT800 is to communicate beyond
its local network.

From DeTransfer, send

PROFILE’"ETHERNET”,"SUBNET_MASK"="s. t. u. v’

where s. t. u. v are the numbers you wrote down from the Subnet Mask field in
substep 1-b-iv above.

From DeTransfer, send

PROFILE’"ETHERNET","GATEWAY"="0. p. q. r”

where 0. p. q. r are the numbers you wrote down from the Default Gateway field
in substep 1-b-iv above.

The DT800's initialization file USER.INI now contains the local network’s IP subnet mask
and IP gateway.
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5. Reset the DT800.

Send
SINGLEPUSH

<« RS-232 »

[

|

FIGURE 85 Ethernet setup — reset the DT800 to load the Ethernet PROFILE... setting(s)

From DeTransfer, send

SINGLEPUSH

or carry out a firm reset (see “Resetting the DT800” on page 118) to force the new
settings in USER.INI to take effect. The DT800 is now ready for Ethernet operation.

6. Connect the DT800 to the Ethernet network (or directly to a computer’s
Ethernet port) and test for correct operation.

a

DIRECT COMMUNICATION
< 10BaseT Ethernet »

I

\
e I

NETWORK COMMUNICATION
<« Ethernet »

Straightthrough cable

FIGURE 86 Ethernet connection types — direct connection and network connection

e}

Using the correct cable — a standard 10BaseT cable (no crossover) — connect the
DT800's Ethernet port to a socket on the Ethernet network (or directly to a computer’s
Ethernet port using a crossover cable).

b) Ensure that the DT800 is powered.

c) Using dataTaker host software — DeTransfer, Delogger or Delogger Pro — running on a
computer also connected to the Ethernet network (or, for a direct connection, on the
computer to which the DT800 is directly connected), create a software connection for
communication with the DTB00. The connection must use TCP/IP protocol, the DT800’s

IP address (from substep 1-b-iv) and port number 8 (see Figure 87). Type a meaningful

d) Send the TEST command and check that the DT80O returns a test report (see page 120). ] name for the
If there’s more than one DT800 on the network, verify that the report is from the correct Connection Name: DT80 Ethemet Connection.
DT800 by checking that the reported serial number is that of the DT8OO you're testing. i -l
Yy 9 P y g Connect Using:  [TCPIP Zi— Select TCP/IP.
Type your DT800’s
P Address I / IP address (14x.y.z2).
Port Nao IB - Type 8.

FIGURE 87 Example software connection for a DT800 on an Ethernet network
(DeTransfer software shown)
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DT8S800 FTP
COMMUNICATIONS

The DT800 can function as an FTP server. You can use this mechanism (and third-party FTP
software) to transfer an ONRESET.DXC (startup job) file or other files to and from the DT800,
and to upgrade the DT800Q's firmware over the internet. Contact your dataTaker
representative for more information.

This functionality is enabled by default in the DT800, along with the FTP username
ANONYMOUS and the FTP password PASSWORD. See the FTP_SERVERection of the
DT800 PROFILE Details table (page 114).

DTS00 USB
COMMUNICATIONS

Although the DT800 hardware supports USB, its firmware currently does not. However, USB
firmware support will be added in the future and made available as a free firmware upgrade
from www.dataTaker.com.

DT8S800 PPP
COMMUNICATIONS

Point-to-Point Protocol (PPP) allows TCP/IP-based protocols to be run over the Host RS-232 port
of the DT800.

To initiate a PPP session with the DT800, clients must send the word CLIENT to the DT800
by means of its Host RS-232 port. The DT800 responds with CLIENTSERVERund, from then
on, expects PPP packets. Note that Microsoft Windows PPP client software issues CLIENT
and expects the CLIENTSERVERresponse by default.

To close a PPP session with the DT80O, clients can simply close the PPP session from their end.
Alternately, you can send the command CLOSEDIRECTPPR the DT800 and it will close
the PPP session.
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PART J — SENSORS AND CHANNELS

This part contains physical details (including wiring diagrams) of the sensors and channel types supported by the DT800.

Analog channels

e 4-20mAcurrentloops . .. ...

e AC voltage measurement . . ... ...
Frequency measurement. . . ... ..ottt
Thermocouples . .. ..ot
Thermistors. . .. .ot
RTDs . o
IC temperature sensors. . . ... ...
Bridges (including strain gauges). . . ... ... ... o
Humidity sensors. ... ... ...
Analog logic state inputs ... ...
Special analog terminals (sensor power, sensor return, analog common,
analog output, guard, grounds). .. .. ... Lo
® Grounds, ground loops and isolation. .. ......... ... ... ..

Digital channels
e Bidirectional digital channels (D1-D8). ... ...... ... .. .. ... ... ...
e Inputonly digital channels (D9-D16) .. ... ........ ... ... ... .. ...
© COUNEIS . .\ttt et e
e Troubleshooting. . ... ... o

Serial Channel. . . ... ... . .

Wiring configurations — analog channels

e Voltage inputs. . . ..ot

o Currentinputs. ... ..o

® Resistance iNputs. . .. ..o
Bridge inputs . .. ..
AD590-series inputs. .. ... ...
LM35-series iNputS. . . ..o ot
LM135-series inputs. . ... ... .
Shielded inputs . . ... ... ...

Wiring configuration — digital channels. . . ............ ... ... . ...
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ANALOG CHANNELS

Analog Sensors and Measurement

4-20mA Current Loops

WIRING DIAGRAMS: see “Current Inputs” on page 170

The DT800 supports current loop measurements. Unlike the DT500/600 series of dataTakers,
the DT8OO requires that you provide the external shunt resistor in the current loop — see
Figure 105 (page 170).

The channel type for 4~20mA current loop measurement is

L( shuntResistance )

where

is the channel factor; the value of the shunt resistor
you're using in the loop (default is 100Q)

shuntResistance

The DT800 assumes a shunt resistance of 100Q (the default). If you use a different shunt
resistance, you must specify this using the L channel type’s channel factor (see page 64) —
for example, 3L(50.0)

Currentloop measurement is essentially the same as voltage measurement — the DT800
measures the voltage across the external shunt resistor and, knowing the shunt resistance,
calculates the loop current.

Examples — Current Loop Measurement

B The schedule

RA2S 4L

instructs the DT800 to measure, every 2 seconds (2S), the current in the 4-20mA loop sensed
by analog channel 4 across a 100Q shunt resistor (the default).

B The schedule

RA2S 4L(50.0)

instructs the DT800 to measure, every 2 seconds (2S), the current in the 4-20mA loop sensed
by analog channel 4 across a 50Q shunt resistor.

Extending Common-Mode Range

Because the normal common-mode range of the DT800 is ~10V to +10V, you should install
the shunt resistance at the “ground end” of the current loop as shown in Figure 105.

But if this isn’t practical (because of loop length/wiring considerations), you can make the
DT800’s common-mode range OV to +20V by setting P49=1 (see page 109). Then you can
place the shunt resistance closer to the 24V side of the loop supply.

Note This requires the ground of the 24V loop supply to be connected to the DT800's Ac
terminal.
Terminal boards containing shunt resistors are available as an option for your DT800 —
contact your dataTaker representative.
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AC Voltage (RMS)

WRING DIAGRAMS: see “Voltage Inputs” on page 168

R A e e T Al e \ —————————————
L -
I—Met:suremenr period Input signal

Default = 100ms Any AC waveform 50Hz-10kHz;
(defined by channel factor) amplitude must not exceed DT800's
common-mode range (+10V)

Attt et A

L Number of samples to take during measurement period
Default = 5000 (defined by NS7 channel option)

FIGURE 88 AC voltage measurement

The DT800 can return the RMS (root mean square) voltage of any AC waveform within the
frequency range 50Hz-10kHz. The peak magnitude of the AC signal must not exceed the
DT800’s common-mode range'”:
¢ For a sine wave centred at zero (that is, no DC component), this maximum is
approximately 7Vrms.
¢ For non-sinusoidal waveforms, this maximum depends on the signal’s crest factor (see
page 205).
The DT800 makes an AC voltage measurement by taking a burst of fast samples then digitally
processing the results using the following algorithm:

m is an integer Osmsn

n is the number of samples (default is 5000)
Vinm is the sampled value

v is the mean value of all samples

Like burst mode, AC voltage measurement uses all of the DT800’s resources and so, during
this measurement, the DT800 does nothing else.

AC voltage measurement can not be part of a burst schedule.

17 The DT800’s default common-mode range is =10V to +10V. You can change this to
OV to +20V by setting P49=1. See page 109.

.Alorms p96 . Parameters p107 .Switches plll 'Error Messages p197

sjpuuny) Bojpuy  sjouUUNY) pun SIOSUdS = [ ibd

Page
140



UM-0068-A2

The channel type for AC voltage measurement is
VAC(period ,NS n)

where
period is the channel factor; the measurement period during which the
samples are taken (default is 100ms)
NS is the number of samples taken during the measurement period

(default is 5000 samples)

It can be used with any of the DT800’s analog input channels and returns readings in mVrms.
See also the DT800 Channel Types table (page 64).

Measurement Period (Channel Factor)

VACs channel factor channel option (see page 64) defines the measurement period in ms.
The DT800’s default is 100ms. If you need to change this, be sure to keep it long enough to
include many cycles of the AC signal. (The measurement is not synchronized to the start or
end of the signal cycle. Therefore, if fewer cycles are measured a greater error is introduced
due to a partial cycle being included.)

AC voltage measurement uses the same autoranging and gain-locking facilities as DC voltage
measurement. Autoranging uses the peak voltages obtained during a measurement period to
determine the correct gain to use.

More Samples = More Accurate
The accuracy of AC voltage measurement is
e +1.0% for =10 to 70°C
e +1.5% for —45 to 80°C.

Because of the number of samples the DT800 takes and the calculation time necessary, AC
voltage measurement can take a relatively long time. For example, taking 5000 samples in
100ms (the default settings) takes 850ms (100ms measurement period + 750ms calculation
overhead) to return a single reading.

If you need to, you can reduce this time by reducing the number of samples that the DT800
takes within each measurement period — but with a corresponding reduction in accuracy.
Be aware that not taking enough samples may result in inaccurate readings. (When using
default settings, the accuracy of the DT800’s AC voltage measurement is 1%.)

As you'd expect, taking more samples increases the accuracy of the reading (up to a certain
point, affer which accuracy gains are negligible).

Number of Samples Use the NS channel option (see page 73) to define the number
of samples to be taken during the measurement period (default = 5000). The DT800 spaces
the samples evenly through the measurement period. If you specify more samples than the
DT800 can fit into the measurement period, the DT800 automatically increases the period
(by an appropriate multiple of the original measurement period).

Other Factors — Frequency and Waveform
Accuracy also depends on the following factors:
¢ Signal Frequency The defaults for AC voltage measurement are optimized for AC
signals with a 50Hz or 60Hz fundamental frequency (along with their harmonics) by
measuring over an integral number of mains cycles in 100ms. Therefore signals with
low frequency components, or signals of a non-periodic nature, show greater
measurement error (partial cycles have more effect). Also, signals with high frequency
components (above 10kHz) may show measurement errors if the DT800 cannot take
enough samples per cycle, and because of the absence of any builtin anti-aliasing
filter.
¢ Signal Waveform Signals with a high crest factor are measured with lower
accuracy because most of the samples are taken at a less-than-optimal gain.

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

Examples — AC Voltage Measurement

B The schedule

RA10S 4VAC

instructs the DT800 to measure, every 10 seconds (10S), the RMS value of the signal on
analog channel 4 using the default values for measurement period (100ms) and number of
samples (5000).

B The schedule

RA10S 4VAC(1000,NS2000)

instructs the DT800 to measure, every 10 seconds (10S), the RMS value of the signal on
analog channel 4 by taking 2000 samples within a measurement period of 1000 ms.
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Frequency
WIRING DIAGRAMS: see “Voltage Inputs” on page 168

ST T
LT T

L Minimum measurement period

Default = 20ms (for <50Hz, increase using P12)

_II_

Square wave preferred

FIGURE 89 Frequency measurement

The DT800 can measure frequencies in the 50Hz to 10kHz range. You can extend this range
down to 0.5Hz or up to 50kHz (see “Minimum Measurement Period (P12)” below), but these
extreme measurements may be less accurate.

Although frequency measurement works with square, sine and sawtooth waveforms, square
waves provide the best accuracy. For lower frequencies (below 1kHz), use a square wave
whenever possible. You can amplify the signal (either externally, or using a DT800 channel
option — see “Fixed Gain” below) so that it becomes clipped and therefore approaches the
shape of a square wave.

Although it's not necessary for the waveform have a 50:50 mark:space ratio, its minimum
pulse width must be 20ps.

Like burst mode, frequency measurement uses all of the DT8OOQ's resources and so, during this
measurement, the DT800 does nothing else.

Frequency measurement can not be part of a burst schedule.

The channel type for frequency measurement is
F( threshold ,GL n)

where

threshold

is the channel factor; the midpoint of the waveform

(default is 0.0mV)

GLn is the fixed gain setting used during frequency measurement

(default is GL1V)

It can be used with any of the DT800’s analog input channels and returns readings in Hz.
See also the DT8OO Channel Types table (page 64).

Threshold

F’s channel factor channel option (see page 64) defines the threshold (in mV) against which
the input signal is compared. Set this to the midpoint (that is, the average voltage) of the
waveform being measured. Because signals commonly swing either side of zero, the DT800's
default value for this channel option is 0.0mV.

Fixed Gain

The DT800 always uses a fixed gain for frequency measurements (that is, no autoranging).
But you can select the gain using any of the GL..channel options (see “Gain” on page 72).
The DT800's default is the 1V range (GL1V) because this provides a useful input for 5Vp-p
signals regardless of the wave shape.

Warning When clipping a waveform, don’t amplify the input signal excessively. As well
as over-driving the input circuitry, this can cause a recovery period after each cycle that may
result in poor measurements.
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Minimum Measurement Period (P12)
The default minimum measurement period for frequency is 20ms, which is suitable for
frequency measurement in the range 50Hz-10kHz.

To measure lower frequencies, make the measurement period larger by increasing the value
of P12 (see page 107). At least one complete waveform cycle must occur within this period
to measure a frequency. Therefore to measure down to 1Hz, for example, you need fo set

P12=1000.

Reducing P12 causes other processes and measurements to be held up for less time.

Accuracy

The accuracy of frequency measurement is
e +0.02% for =10 to 70°C
o +0.04% for -45 to 80°C.

Examples — Frequency Measurement

B The schedule

RASS 4F

instructs the DT8OO to measure, every 5 seconds (5S), the frequency of the signal on analog
channel 4 using the default values for threshold (0.0mV) and fixed gain (GL1V), and return
the value in Hz.

B The schedule

RA5S 4F(500,GL2V)

instructs the DT800 to measure, every 5 seconds (5S), the frequency of the signal on analog
channel 4 with a threshold/midpoint of 500 mV and the DT800Q's gain fixed on the 2V range,
and return the value in Hz.
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Thermocouples
WIRING DIAGRAMS: see “Voltage Inputs” on page 168

Thermocouple Theory

A thermocouple is two wires of dissimilar metals that are

e electrically connected at one end (the measurement junction) and

e thermally connected at the other end (the reference junction).
A small voltage is produced when the two junctions are at different temperatures. (The voltage
is produced by the temperature gradient along the wires, not by the junctions.)
It's important that the purity of the thermocouple wire be maintained where significant
temperature gradients occur. Because high purity wire can be expensive, it's common
practice to use thermocouple extension wire to cover long distances where temperatures are
within the normal environmental range. Such wire can be used for measurement junctions,
but only over a restricted temperature range of typically ~20°C to 120°C.

Making the Measurement Junction

The measurement junction can be made by welding, brazing, soldering or crimping the two
wires together. Take care to ensure that the wire material is not contaminated where the
temperature gradient is to occur.

The junction can be insulated, or left bare for a more rapid response. If left bare, ensure that
the junction does not make intermittent contact with metal objects. This can introduce electrical
noise (see “Grounded Thermocouples” on page 143).

Using Thermocouples with the DT800

Thermocouples are wired to the DT800 as for any voltage signal — see Figure 100 and
Figure 101 (page 168). The channel type is a Tt where t is the thermocouple type
(TB,TC,...TT).

Using the thermocouple channel type reads the channel as a voltage and automatically
applies cold junction compensation and linearization.

Measurement Reference junction
junction (isothermal block)
Metal 1 /.\ COPPER
To
microvolt
Metal 2 coppr _ mefer
@ =
Prime d&i ———  Reference
temperature gradient junction
—— temperature
Temperature N\
sensor

FIGURE 90 Thermocouple theory
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Reference Junction Compensation

Conventionally, the reference junction is held at 0°C, and thermocouple responses are
determined with a 0°C reference. This is inconvenient in most situations and so, in practice,
the reference junction is allowed to follow to ambient temperature. Then this non-zero
reference junction temperature must be compensated for by measuring the reference
temperature with another temperature sensor.

The DT800 makes this correction in software. The software approach allows support for any
thermocouple type without hardware dependence.

Isothermal Block

Generally the reference junctions are held at the same temperature by a physical
arrangement that ensures good thermal conductivity between the junctions. This structure is
called an "isothermal block". It is advisable to insulate the isothermal block from rapid
ambient temperature changes.

Reference Junction Support
By default, the DT8OO uses the internal temperature sensor (see REFT channel type on
page 67) as the reference junction sensor. The internal sensor has an accuracy of +0.5.

ITS90

In 1990 the definition of the International Temperature Scale changed. The DT800 is
calibrated to ITS90.

Thermocouple Types
The DT800 supports all commonly-recognized thermocouple types:

Type Positive Negative Range °C

B Pt, 30%Rh Pt, 6%Rh +300 to 1700
© W, 5%Re W, 26% Re 0 to 2320
D W, 3%Re W, 25%Re 0 to 2320
E Ni, 10%Cr Cu, 45%Ni -200 to 900
G %% W, 26% Re 0 to 2320
J Fe Cu, 45% Ni -200 to 750
K Ni, 10%Cr Ni,2%min, 2%Al -200 to 1250
N Ni, 14%Cr, 1%Si Ni, 4%Si, 0.1%Mg -200 to 1350
R Pt, 13%Rh Pt 0 to 1450
S Pt, 10%Rh Pt 0 to 1450
T Cu Cu, 45%Ni -200 to 350

Each type has characteristics (sensitivity, stability, temperature range, robustness and cost)
that make it appropriate for particular applications.

Grounded Thermocouples

Frequently, thermocouple measurement junctions are electrically connected (by welding,
brazing, soldering or by contact) to the object being measured. This is only possible if the
object is grounded to the DT800's analog common terminal Ac.

See also “Ground Loops” on page 23.
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Accuracy — Thermocouple Techniques

The accuracy of temperature measurement with thermocouples depends on
o the reference junction isothermal characteristics
e the reference temperature sensor accuracy

induced electrical noise

the quality of the thermocouple wire

drift in the wire characteristics, especially at high temperatures

the basic measurement accuracy of the DT800

the linearization accuracy of the DT800.

The accuracy of temperature measurement with thermocouples is a function of the accuracy
of the thermocouple, and not of the DT800.

Reference Junction Error

The most significant source of error is the reference junction. The DT800 must not be exposed
to non-uniform heating because a single reference temperature sensor is used to measure the
temperature of the terminals of all channels. If a temperature gradient occurs along the
terminals, errors of the magnitude of the temperature difference occur.

The DT800's reference temperature sensor is positioned behind analog channels 6 and 7.
Therefore, when precise temperature measurements are required, attach thermocouples here
for the least temperature differential from the dataTaker’s reference temperature.

Linearization Error

The DT800's linearization errors are much lower (< 0.1°C over the full range) than other error
sources.

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

(]
Thermistors
WIRING DIAGRAMS: see “Resistance Inputs” beginning on page 171
Thermistors are devices that change their electrical resistance with temperature. They measure
temperatures from —-80°C up to 250°C, and are sensitive but highly nonlinear. The DT800
has channel types for many 2-wire YSI'® thermistors and, for other thermistor types, the DT800
supports thermistor scaling — see page 91.

Channel R (ohms) Max. Temp Min. Temp °C
Type at 25°C  YSI Thermistor °C (without Rp)
YS01 100 4400TA, 4410TA 100 65
YS02 300 44002A, 44102A 45
YS03 1000 44003A, 4410TA -20
44035
YS04 2252 44004, 44104 150 1
44033 75
45004, 46004 200
46033, 46043
44901 90
44902 70
YS05 3000 44005, 44105 150 7
44030 75
45005, 46005 200
46030, 46040
44903 90
44904 70
YS07 5000 44007, 44107 150 18
44034 75
45007, 46007 250
46034, 46044
44905 90
44906 70
YS17 6000 44017 150 22
45017 250
46017 200
46037, 46047
YS16 10k 44016 150 34
44036 75
46036 200
YS06 10k 44006, 44106 150 35
44031 75
45006 250
46006 200
46031, 46041
44907 90
44908 70

'8 Yellow Springs Instruments — YSI Incorporated (www.ysi.com)
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RTDs

WIRING DIAGRAMS: see “Resistance Inputs” beginning on page 171

Resistance Temperature Detectors are sensors generally made from a pure (or lightly doped)
metal whose electrical resistance increases with temperature. Provided that the element is not
mechanically stressed and is not contaminated by impurities, the devices are stable, reliable
and accurate.

The DT800 supports four RTD types:

Metal Alpha Standard
Platinum (PT385) o = 0.003850 DIN43760
Platinum (PT392) o = 0.003916 JIS C1604
Nickel (Ni) a = 0.005001
Copper (Cu) a =0.00390

The alpha is defined by

_ Rioo—Ro o
a = T00R, Q/Q/°C

where

Ro is the resistance at 0°C
Rigo s the resistance at 100°C

The RTD channel types (see PT385, PT392, NI and CUon page 65) are connected as for
a resistance. The 0°C resistance is assumed to be 100Q for platinum, and 10009 for nickel
types. Other values can be specified as a channel option. The default connection is for a 3-
wire measurement, but 4-wire can be specified as a channel option for greater accuracy. For
example

PT385(4W,50.0)
reads a 4-wire 50Q (at 0°C) device.
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IC Temperature Sensors

IC (Integrated Circuit) temperature sensors are devices that are constructed on small silicon
chips. These are linear, sensitive and available in both voltage and current output
configurations. Sometimes called “monolithic” sensors. Their disadvantages are
o limited temperature range; generally ~40°C to +150°C (like thermistors)
o self-heating from power dissipation caused by the excitation current needed to read the
sensor.

The DT800 supports the following commonly-available IC temperature sensors:

Channel WIRING
Sensor Type Output DIAGRAMS
Semiconductor current AD590 1pA/K Figures 126 and
source types (Analog AD592 TpA/K 128
Devices) TMP17 TpA/K
Semiconductor voltage LM135 10mV/°C Figures 132 to
output types (National LM235 10mV/°C 134
Semiconductor Corp.) LM335 10mV/K
Semiconductor voltage LM34 10mV/°F Figures 129 to
output types (National LM35 10mV/°C 131
Semiconductor Corp., LM45 10mV/°C + 500mV
Analog Devices) LM50 10mV/°C + 500mV

LM60 6.25mV/°C + 424mV

TMP35 10mV/°C

TMP36 10mV/°C + 500mV

TMP37 20mV/°C

For more details, see the DT8OO Channel Types table (page 65).

Calibration

IC temperature sensors have different calibration grades. The lowest grades typically have
an error of up to £2°C at 25°C. More expensive sensors have an error of £0.25°C. This error
is a combination of an offset (or zero) error and a slope error.

The DT800 provides a slope (or scale) correction capability on a per sensor basis using the
channel factor — see page 65. Frequently, a slope correction based on a single point
calibration point is enough for reasonable accuracy. The pivot point for the slope correction
depends on the sensor type.

Sensor Slope Pivot T, Channel Factor Formula
AD590 0.0K (-273.15°C) Series resistor R (Q) =RxC
LM335 0.0K (-273.15°C) Attenuation factor A =AxC
LM34 O°F (-17.78°C) Calibration factor =C
LM35 0°C Calibration factor =C
The calibration factor is calculated from
AT
C=1-7+%
T- Tp

where

AT is the temperature error All

T is the temperature of the calibration iempirai_ureﬁ

T, is the pivot temperature must be in the

same units.
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Example — AD590

B For the AD590 sensor, the channel factor represents the value of the series resistor used
to measure the output current (default value is 100.0Q). Without changing the actual resistor,
this channel factor can be adjusted as follows.

If the temperature error is determined to be 1.7°C higher than actual at 100°C, the channel
factor correction is

Channel factor = REI - A—H =100 8 1.7

T W O_
T-T, 0 700 (273.15)0 " 77044

and is applied as follows:
5AD590(99.544)

(]
Bridges
WIRING DIAGRAMS: see “Bridge Inputs” beginning on page 174
Because of its sensitivity, the Wheatstone bridge circuit is commonly-used for the
measurement of small changes in electrical resistance. Applications include load cells,
pressure sensors and strain gauges.

Bridge
excitation
voltage Bridge
ex output
voltage
Voul

FIGURE 91 Wheatstone bridge

When one of the four resistors in a bridge is active (that is, sensitive to the quantity being
measured) the circuit is called a quarter bridge, and the remaining three resistors are called

bridge completion resistors. Similarly, half and full bridges imply two and four active gauges.

Bridge Excitation (Lead Compensation)

The bridge is a ratiometric circuit where the output sensitivity is proportional to the excitation
voltage. Unfortunately, the excitation voltage is reduced by resistive cable and connector
voltage drops. There are two ways the DT800 can resolve this problem:

Voltage Excitation BGV

The DT800 can measure the excitation voltage at the bridge and compensate numerically for
the lead voltage loss. This requires a 6-wire connection with the BGVchannel type (see “4-
Wire BGV Inputs” beginning on page 174). This is termed voltage excitation.

Constant-Current Excitation BGI

The alternative lead compensation method is to apply a constant-current (default is 10mA) to
the bridge — assuming the bridge resistance is known and constant — and then calculate the
excitation voltage Vex. See “4-Wire BGI Inputs” beginning on page 178.

For full and half bridge constant current excitation use the NBGI(Ra) channel type, where
Ra is the bridge arm resistance in ohms. If the arm resistances are not equal, a correction
must be applied.

For the full bridge, all four resistors are external to the DT800. One or more of these resistors
may be active, and the remainder are completion resistors. Four connection wires are
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required so that the 4W channel option is required. For example, nBGI(4W,120)  defines
a 4-wire constant-current bridge with an arm resistance of 120 ohms.

For the half bridge, bridge completion resistors are external to the DT800.

Scaling
The DT800 scales all bridge channel types to a ratiometric form with units of parts per million
(ppm):

Reading B, = 9/\%%106 ppm

ex
where
Vout is measured as a voltage
Vox is measured by a reference channel for voltage excitation, but

calculated for constant current excitation

To convert to other engineering units, apply a polynomial, span or use calculations (see
“Manipulating Data” beginning on page 85).
Strain Gauges

Strain gauges change resistance when stretched or compressed, and are commonly wired in
a bridge. The strain-to-resistance relationship is

. AL _ 1 AR
Strain = T°3 [%
where
L is the initial length
AL is the length change
R is the initial resistance
AR is the gauge resistance change
G is the gauge factor, a measure of the sensitivity of the gauge (typical

foil gauges have a gauge factor of 2.0, which means that if they are
stretched by 1% their resistance changes by 2%)

To convert the DT800’s ppm bridge readings to strain, use the formula
Bridge reading in microStrain = %—é——r\—lg Bout

where

Bout is the DT800's bridge channel (BGV or BGI) result
G is the gauge factor
N is the number of active gauges in the bridge

The conversion can be done in the DT800 by applying a polynomial as a channel option (see

page 91):
Y1=0,k"uStrain" "Polynomial definition
3BGV(Y1) 'Bridge channel
where
4
k =
GxN
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Humidity Sensors

Relative humidity is commonly measured by the “wet bulb depression” method. Two
temperature sensors are required, one to measure air temperature and the other the cooling
effect of a wetted surface. Usually a temperature sensor is encased in a wick extending into
a reservoir of distilled water. The temperature difference between the two sensors is the wet
bulb depression.

The choice of temperature sensors is critical if reasonable accuracy is required at high relative
humidity where the wet bulb depression is small. If platinum RTDs are used (as in “Example
— Humidity Measurement” above), they should have good accuracy or matching (0.2°C).
Good accuracy can also be achieved by use of a temperature difference sensor such as a
thermocouple or thermopile. Measure the dry bulb with a standard grade temperature sensor
and subtract the difference sensor reading fo obtain the wet bulb temperature.

The sensors are normally placed within a radiation screen to prevent radiant heat affecting
the readings. This is particularly important for outdoor applications.

Example — Humidity Measurement
The following program reads two RTDs and calculates the relative humidity with an accuracy
of a few percent for temperature above 5°C and over most of the relative humidity range (the
algorithm assumes that the sensors are ventilated but not aspirated):
Y1=6.1,0.44,0.014,2.71E-4,2.73E-6,2.75E-8 'SVP polynomial
BEGIN
RASS

1PT385("Dry bulb”,4W,=1CV)

2PT385("Wet bulb",4W,=2CV)

3CV(Y1,W)=1CV

4CV(Y1,W)=2CV

5CV("RH%",FF1)=(4CV-0.8*(1CV-2CV))/3CV
END

Analog Logic State Inputs

The NAS channel type configures analog channel 11 to detect an input voltage relative to a
threshold:

e When the input is above the threshold, a 1 is returned.

® When the input is below the threshold, a O is returned.

The default threshold is 2500mV, but can be set to any value in mV — see ASin the DT800
Channel Types table (page 66).

Example — Analog State Input

B The channel list

1AS(1750)

configures analog channel 1 as an analog state input with a threshold of 1750 mV.
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DT800 Analog Sub-System

Two important sub-sections of the DT8OO are completely isolated:
e the DT800 analog section is electrically isolated from the rest of the DT800 (see
Figure 92)

o the DT800 Ethernet interface is transformer-isolated from the outside world.

Isolated Analog Section
Because the analog section is electrically isolated from the rest of the DT800, sensor-to-
equipment ground loops (see Figure 95 on page 151) are unlikely to arise.

Isolation

ANALOG SECTION — ISOLATED FROM DIGITAL SECTION DIGITAL SECTION

Ch & Chassis See “Main Ground” on page 149

S

Main Power Supply
and

._T Sensor power out

Sea g 1A Battery Charger DT800 main ground

See page 149

—-El

~ = Analog ground
= See page 149

——i————§-(

g: :_TSensor power return
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1 | 5 | 6
Analog Channels

FIGURE 92 DT800 block diagram — see also Figure 11 on page 24

Analog Channels
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8

Trigger ";C,
MPC850 £
/ Processor oo
and 59
Memory =8
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Instrumentation :E’

amplifier lsolafi £

solarnon
0
Aon-a—‘——(ﬁ ' v
Analog out 5
See page 149 Excitation o E o
X e A
[0} (]
- 2 o o I
Multiplexers H g % g Serial |
. Se |2 eria | Counters
6 channel pairs or 1 o2 1 o3 1 o 1 os | o6 O35 V<& Channel Y m m T 71
See page 12 b o O O On O On On 8 Of OF O -} ] i B i
f f f f f f f f f f f f Gu Ac Serial 12V Gd nnnn Gd Gd
channel geyiq power out DT800 ground
12 analog input channels (4 terminals each) See 158 See nSSPWR ) See page 149
See “Analog Channels” beginning on page 140 page channel type o 8
(page ]64) 16 digital channels

See page 152
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Special Analog Terminals

The DT800 has a number of terminals associated with the analog sub-system that provide
additional versatility in the measuring system. See Figure 92 on page 148.

Sensor Power Terminal

The sensor power terminal Sp can provide either 5V or 10V to power sensors. P47 selects
the voltage:

P47= Sensor Power Max. Current

0 Off
5 5V 100mA
10 10V 50mA

Sensor Return Terminal

The sensor return ferminal Sr is the current return path for sensors powered from Sp. It is
connected internally to the isolated analog electrical common.

Analog Common Terminal

The analog common terminal Ac is actively-driven so that, in normal operation, it is set to the
electrical common (see “Sensor Return Terminal” below) of the DT800's isolated analog
system. You can set the Ac terminal to =10V below electrical common using P49:

Common-Mode Range

P49= Relative to Ac | Relative to Sr
0 -10V to +10V 10V to +10V | Default
1 0V to 20V ~10Vto +10V  [Note that this setting does not affect

the DT800’s maximum analog input
voltage, which remains at +13V.

to the Ac terminal. In other words, the voltage applied to an analog input terminal should not
exceed =10V relative to Ac for accurate measurement.

Analog Output Terminal

The DT800 has an analog output labelled Ao (see Figure 11 on page 24) that provides a
fixed voltage you can use to drive analog devices such as indicators, annunciators, or relays,
contactors and other actuator-operated equipment.

It can provide up to 10V (12-bit/10mV resolution) at 20mA (nominal output impedance
<1Q).

Guard Terminal

When the sensor has a high output impedance, and cable capacitance and insulation
leakage are significant, we recommend using a guard — that is, an actively-driven shield

around the sensor cables that is maintained at the common-mode voltage of the input signal.

The DT800 provides a terminal its the front panel for this purpose: the guard terminal, labelled
Gu (see Figure 11 on page 24). The DT800 always provides a voltage at this terminal equal
to the common-mode voltage of the analog input currently being sampled.

Foe examples of wiring configurations using a guard, see Figure 136 and Figure 137
(page 183).

DT800 Ground Terminals

The DT800 has two ground systems — main ground and analog ground (Figure 94):

Main Ground
As shown in Figure 92 (page 148), the DT800's true, “quiet”, internal ground reference
point — its “main ground” — is brought out to four terminals on the front panel. Three are

labelled Gd (Ground) and the fourth is labelled Ch (Chassis) — see Figure 11 (page 24).
The similarities and differences are as follows:

Don’t confuse the Ac terminal with the Sr (analog ground) terminals. They are not the same.

Wiring Configurations and the Ac Terminal
The Ac terminal should in general be connected to an external ground point in a way that

ensures the voltage on any analog input terminal (+, =, * or #) is within the selected common-

mode range. For example, in a 4-20mA loop system, this can be connected as shown in

Figure 93.

Transmitter
+

4V %
(; ) Indicator
3

A

Ac

FIGURE 93 Using the Ac terminal in a 4-20mA loop measurement

In “Wiring Configurations — Analog Channels” beginning on page 168, the Ac link is
generally not shown, but the need for it is indicated by theé symbol. This grounding link is
shared by all channels.

The symbol indicates that the signal source must be at a potential of less than =10V relative
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Gd (Three Terminals) Ch (One Terminal)

Connected
internally to

DT800 main ground DT800 case, which is connected
internally to the DT8OO main

ground

For Digital input and output returns,
and 12V terminal return (power
for serial and other devices)

Connection of shields and lightning
protection

Not for... Not for use with analog inputs (# analog ground)

Analog Ground

The floating analog section of the DT800 has its own ground, “analog ground”, which is
brought out to the two Sr (Sensor power return) terminals in the analog section of the front
panel. This analog ground is totally isolated from the DT800's other ground (the Gd terminals
and the Ch terminal).

See also “Sensor Return Terminal” above.
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Isolation
See Figure 92 (page 148)

}

ANALOG SECTION DIGITAL SECTION

- =

Analog section’s ground is | Digital section’s ground is
analog ground (Sr terminals) , main ground (Gd and Ch terminals)

R+/R-|RT|Gd| 1/2/3[4|Gd[5|6]7]8 Gd
T-|cTh2v] 9 [10] 11 12 |Gd[13[14]15 16 ]Gd

\\ ' Channel Digital Channels

Exception I
The Chassis terminal (Ch) is internally connected to

digital ground (Gd), not to analog ground.

See Figure 92 (page 148)

FIGURE 94 The DT800 has two ground systems
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Grounds, Ground Loops and Isolation

Grounds are Not Always Ground

Electrical grounds in @ measuring system can be an elusive cause of errors.

In the real world, points in a system that one could reasonably consider at ground potential
are often at different and fluctuating AC or DC potentials. This is mainly due to earthed neutral
returns in power systems, cathodic corrosion protection systems, thermocouple effects in metal
structures, lightning strikes and solar storms. Whatever the cause, the result can be loss of
measurement integrity.

Ground Loops

If grounds of different potential are connected by cabling used in the measuring system,
ground currents flows — this is the infamous ground loop. The magnitude of the currents
can be from milliamperes to tens of amperes, and in the case of a lightning strike, can be as
high as five thousand amperes. Frequently, voltage drops along cables (caused by these
current flows) are superimposed on the desired signal voltage.

A ground loop can arise when a measurement system has more than one path to ground. As
Figure 95 shows, this can be caused by
e connecting a sensor to a ground point that has a different potential to the ground of
another sensor — a sensor-to-sensor ground loop is likely to flow through the return
wires of the two sensors
e connecting the dataTaker to a ground point that has a different potential to the ground
of one or more of the sensors or instruments connected to the dataTaker inputs — a
sensor-to-equipment ground loop
e connecting the dataTaker to a ground point that has a different potential to the ground
of the host computer — an equipment-to-computer ground loop.

Data acquisition/logging
equipment

Sensor 1 Sensor 2

Sensor-to-sensor

In these situations, conduction paths can occur from one ground point to another through the
sensor and/or equipment and/or computer, making measurement errors inevitable
(particularly if sensor wires are part of the conduction path).

Avoiding Ground Loops

Generally, avoidance is better than cure, so break the ground loop.
There are several strategies for minimizing the impact of ground potentials:
® Use only one system ground point.
e Ground sensors at one end of the sensor cable only. This should nearly always be at the
DT800 end.
* Wire the DT800 analog sub-system making full use of its internal isolation — see
Figures 92 and 94.

The traditional method of ground loop avoidance is to use an electrically-isolated measuring
system, where each channel is electrically isolated from others. But this “ideal” approach is
very expensive and slow if it relies on relays for multiplexing (channel selection). Furthermore,
its accuracy and stability can be inferior.

The DT8OO takes a different approach to avoid these disadvantages. It provides over 100V
isolation of the analog sub-system from the rest of the DT800, but limits inter-channel isolation
to 40V. This allows for fast multiplexing and comprehensive error detection and correction.

Host computer

Comms cable

[P~ —————————

ground loop Sensor-to-eci-mpment EqU|pg;(e)rl1Jfr;:§)-|(c)c;r;pufer
ground loop
i e e it b b L L L L e L bbbl
Sensor 1 Sensor 2 Equipment Computer
ground ground ground ground
v, v, Vs vV,
V, £V, V, %V, V3%V,

The DT800’s analog isolation
means that this loop cannot occur.
See “DT800 Solves Ground-
Loop Problems” on page 23.

FIGURE 95 Some of the possible ground-loops in @ measurement system
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DIGITAL CHANNELS

See “Digital Channels — Introduction” on page 14 for a quick overview of the DT800's
sixteen digital channels.

8 bi-directional digital channels:

* 8 logic-level inputs (D7 and D8 also
switchable for low-level digital inputs), or

® 8 counter inputs (32-bit, 100Hz/10kHz), or

e 8 digital state outputs (open-drain FET, 30V
100mA), or

e combinations of the above

See “Bi-Directional Digital
Channels (D1 to D8)"
beginning on page 153.

D7 and D8 switchable
(logic- or low-level inputs)

& Digital channels D1 to D8
& Digital channels D9 to D16

Correct signal polarity is
important — connect signal

Digital Chanriels
negatives to Gd terminals

8 input-only digital channels
e 8 logic-level inputs, or

® 8 counter inputs (32-bit, 40Hz), or
e combinations of the above

— See "Input-Only Digital
Channels (D9 to D16)”
beginning on page 156.

FIGURE 96 The DT800’s digital channels

Bi-directional digital channels

1 2 3 4 5 6

Input-only digital channels
7 8|9 10 11 12 13 14 15 16

Digital inputs

| |
Logic-level ! logiclevel !

(Schmitt) 1or low-level 1 Logiclevel
Counters
100Hz awake E]OkHz uwakei 40Hz awake
3Hz asleep 1 1kHz asleep ! Off when asleep

Digital state outputs

FIGURE 97 Anatomy of the DT800's digital channels

Digital Channel Specifications

D1*-D6 | Maximum continuous voltage 30Vdc
Minimum continuous voltage -0.6Vdc

Note Voltages outside this range can permanently damage the channel.

Maximum input high voltage (Schmitt trigger input) 2.4V
Minimum input low voltage (Schmitt trigger input) 0.6V

Maximum continuous current that input can sink 220mA
Maximum pulsed current that input can sink (300pS pulse every 15mS) 880mA

Note Currents outside this range can permanently damage the channel.

Minimum hysteresis 200mV
Low-pass filter — voltage-free contacts (for example, relay) 200Hz
Low-pass filter — active drive (for example, logic device) 200kHz
Maximum counter speed — awake 100Hz
Maximum counter speed — asleep 3Hz
Maximum output current (open-drain FET) 100ma
D7-D8 |Maximum continuous voltage 30Vde
Minimum continuous voltage -0.6Vdc

Note Voltages outside this range can permanently damage the channel.

Maximum input high voltage (comparator with hysteresis) — normal mode 2.2V
Minimum input low voltage (comparator with hysteresis) — normal mode 1.1V

Maximum input high voltage (comparator with hysteresis) — low threshold mode  5mV
Minimum input low voltage (comparator with hysteresis) — low threshold mode 1.6mV

Maximum continuous current that input can sink 220mA
Maximum pulsed current that input can sink (300pS pulse every 15mS) 880mA

Note Currents outside this range can permanently damage the channel.

Minimum hysteresis 500mV
Low-pass filter — voltage-free contacts (for example, relay) 200Hz
Low-pass filter — active drive (for example, logic device) 200kHz
D9-D16 | Maximum continuous voltage 50Vdc
Minimum continuous voltage -10Vdc

Note Voltages outside this range can permanently damage the channel.

Maximum input high voltage (Schmitt frigger input) 2.4V
Minimum input low voltage (Schmitt trigger input) 0.6V

Maximum continuous current that input can sink 220mA
Maximum pulsed current that input can sink (300pS pulse every 15mS) 880mA

Note Currents outside this range can permanently damage the channel.

Minimum hysteresis 200mV

Low-pass filter 200Hz

*In this manual, digital channel numbers are prefixed by the letter D to distinguish them
from analog channel numbers, which are not given a prefix.
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Warning The DT800's digital inputs are NOT reverse-polarity-protected. Therefore
ensure signal polarity is correct — positive to numbered terminals, negative to Gd terminals
— before connecting signals to the DT800’s digital inputs.

Warning Do not apply more than 50Vdc to inputs D1-D8, and do not apply more than
30Vdc to inputs D9-D16.

Important Beware of conflicts when using the DT800’s bi-directional digital channels
(D1 to D8). For example, if a device such as a PLC is actively driving one of these channels
but you program the channel as on output (for example, 1DSO=(), a conflict exists that has
the potential to damage the digital channel or the driving source. We recommend the
following:

¢ To avoid potential conflicts, use digital channels D9 to D16 for digital inputs (instead of
D1 fo D8).

e |f you must use D1 to D8, consider placing a series resistor between the digital channel
and the signal source to limit the current that can be driven into the channel. When
choosing the resistor’s value and power rating, be sure to consider the source’s output
voltage, drive current and operating frequency.

Configuring Digital Channels

You instruct the DT8OO to configure a particular channel for operation as an input, a counter,
or an output by using the appropriate channel type in a schedule command — see the Digital
category and the Counter category in the DT800 Channel Types table (page 66).
Wiring Digital Channels

See “Wiring Configuration — Digital Channels” on page 184.

Bi-Directional Digital Channels

Any of the DT800's eight bi-directional digital channels (channels D1 to D8 in Figure 96) can
be used as either

e a digital input (for monitoring digital states), or

® a counter input, or

e a digital state output (for driving relays and other control devices).

Digital State Inputs D1 to D6

You can configure the DT800’s digital channels D1 to Dé to operate as Schmitttriggered
logic-level digital state inputs that recognize input levels as follows:

1  above 2.4V
0  below 0.6V

Digital State Input Channel Types
The following channel types are provided for defining digital inputs:

DS State input on a digital channel (1 bit/input) See the Digital
— — i in th

DN Digital nybble (4 bits/input) (I:D?Fg(g)grél:r;nneel

DB Byte input on a pair of digital channels (8 bits/input) Types table

DW Digital word (16 bits/input) [page 66).

AS Digital state input on an analog channel — see “Analog

Logic State Inputs” on page 147

Triggering on Digital State Inputs

State changes on digital inputs can trigger DT800 schedules. See “Trigger on External Event”
on page 46 and “Trigger While” on page 48.

. Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

(D1 to D8)

Digital State Input Channel Options

The following channel options are provided for modifying digital inputs:

TRR

See the Digital Manipulation
category in the DT800

Time from rising edge fo rising edge

TRF Time from rising edge fo falling edge  ~ =" 1 S felse
TFR Time from falling edge to rising edge (page 74).

TFF Time from falling edge to falling edge

TOR Time of rising edge

TOF Time of falling edge

Digital State Inputs D7 and D8 (Low-
Level)

Digital state inputs D7 and D8 are switchable from logic-level operation to low-level (high-
sensitivity) operation by the use of the LT channel option (see page 72):

Low-Level Operation
(with LT channel option)

Logic-Level Operation
(without LT channel option)

1 above 2.2V 1  above 5.0mV
0 below 1.1V 0 below 1.6mV

They can then be used with sensors whose output is only a few millivolts (inductive-pickup flow
sensors, for example). The LT channel option applied to digital channels D7 or D8 enables
state recognition upon 10mV threshold crossing in both directions.

The LT channel option works for digital channels 7 and 8 when they are defined as either
DS (digital state) or C (counter) inputs.

With the exception of the LT channel option, the channel types, triggering, channel options,
and wiring details you use for D7 and D8 are the same as for “Digital State Inputs D1 to D6”
above.
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Example — Low-Level Input
B The channel list
8C(LT,100)

instructs the DT8OO to read digital channel 8 as a low-threshold (LT) counter, resetting every
100 counts (see “Counter Channel Options” on page 157).

Counter Inputs C1 to €8

See “Counters” on page 157.

Digital State Outputs

The DT800's eight bi-directional digital channels (channels D1 to D8 in Figure 96) can be
used to output digital states for driving relays, solenoids and other control devices directly.
The outputs can be addressed as either digital bit outputs or digital byte outputs (see
“Switching Digital Byte Outputs” on page 155), and are buffered.

While a digital state output of the DT800 is ON, it cannot be used to monitor digital inputs.

Because the digital state output channels (DSQ are bi-directional, you can determine their
state at any time by reading them as logic bit inputs (DS.

Connecting to the Digital State Outputs

You can use the digital state output channels to inferface to TTL or CMOS circuits directly and,
because they can sink up to T00mA at 30Vdc (open-drain FET, with a 15kQ pull-up resistor to
5V), they are suitable for driving low-voltage actuator devices directly. To do this, connect the
actuator between an external power supply and a digital state output, then connect the negative
side of the external power supply to one of the DT800’s Gd terminals. The power supply can be
an external power supply of 5-30Vdc, or the switched output at the DT800’s 12V terminal.
See Figure 138 (page 184).

Important Although the digital state outputs incorporate transient protection for inductive
loads, we recommend that you place a reversed diode across such loads. The output drivers
are not currentlimited, so avoid shorting a supply line directly to a digital state output.

The outputs are active when high — that is, they switch high (to +3.3V) when turned ON.
They can drive up to two TTL loads, and are referenced to the DT800’s Gd terminals.

Digital State Output Channel Types

The digital state outputs can be set
e individually to provide bit outputs, or
e in groups of channels to provide nybble or byte outputs.

The following channel types are provided for setting the digital outputs to required states:

DSO

Output on a single digital channel Digital bit output
1 = ON and high/active (3.3V), 0 = OFF and low
(0.6V)

Nybble output on a pair of digital channels

DNO
DBO

Digital nybble output

Digital byte output (see
“Switching Digital Byte
Outputs” below)

Byte output on a pair of digital channels

See the Digital category in the DT800 Channel Types table on page 66.

Setting a digital state output OFF results in the voltage at its output going to a low state of
approximately 0.6V. For example, the commands

1DSO=1 3DS0O=0

turn digital state output 1 ON (goes to a high state of approximately 3.3V) and digital state
output 3 OFF (goes to a low state of approximately 0.6V).

' Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

Digital State Output Channel Options

To allow external conditions to settle before continuing to execute the DT800’s program, an
optional delay period can be invoked after switching the digital state outputs. During the
delay period, only time-keeping, counting and servicing of the serial interfaces is maintained.
The delay can be from 1 to 65535ms. See “Delay Period and Reset” on page 154.

In addition. you can specify an optional reset when switching digital state outputs. This resets
the outputs to the opposite state to that selected, thereby producing a pulse output. If a delay
period is specified, the output is reset after the delay. See “Delay Period and Reset” below.
The digital state output channels (DSQ DNOand DBQ are switched by commands in the
general formats

nDSO(delay ,R)= state

and
m. nDSO(delay ,R)= state
where
n is the channel number of a single digital state output channel
m. n is a sequence of digital state output channel numbers
DSO is the digital bit output channel type
delay is an optional  Specified as an integer within the range of 1 to
delay period 65535ms (a little more than one minute). If there is
after switching  no delay period specified, the digital state output is
switched and the DT800 continues without delay.
See “Delay Period and Reset” below.
R is an optional  If not specified, the digital output remains in the state
reset to opposite to which it is switched.
state after See “Delay Period and Reset” on page 154.
switching
state is the state to Can be specitied as a constant, a CV or an

which the output - expression. If the value for state is a decimal value,
is to be set then the value is rounded to the nearest integer.
A state value of O turns the output OFF, while any
value other than O turns the output ON.

Delay Period and Reset

The delay period channel option causes the DT800 to pause before proceeding with its
program. During the delay period only time-keeping, counting and servicing of the serial
interfaces is maintained. Long delay periods slow the DT80O's response when being polled
for data by the host.

The reset channel option (R) resets the digital outputs to the opposite state to that set, thereby
producing a pulse output.

If a delay period is not specified, then the digital state output is toggled quickly, producing a
pulse width of 10-100ms. However, if a delay period is specified, the output resets after the
delay period producing a longer pulse.

The delay period and reset channel options have limited application when switching the
digital state outputs directly from commands, but have considerable application when
switching digital state outputs from within report schedules — see “Digital State Outputs and
Report Schedules” on page 155.

Examples — Digital State Delay and Reset

B The command
4DS0O(1000)=1
turns digital state output 4 ON, then pauses for 1000ms (1 second) before continuing.
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B The command

2DSO(7500,R)=1

turns digital state output 2 ON, pauses for 7.5 seconds, then resets the output OFF.

B The commands

3DSO(O,R)=1  and 3DSO(R)=1

demonstrate two ways of turning digital state output 3 ON then immediately turning it OFF.
Switching Digital Byte Outputs
The DT800 is also able to switch its digital state outputs (digital channels 1 to 8) as byte outputs.
Digital byte outputs are implemented as pairs of successive digital bit output channels.

The digital byte output command can be used to switch pairs of digital state output channels
simultaneously, producing a bit pattern that is represented by decimal values assigned to the
byte channel. For example, the command

1DBO=13

represents the bit pattern 00001101, which turns channels 1, 3 and 4 ON, and channels 2,
5, 6,7 and 8 OFF.

Digital bytes are switched beginning at digital output D1, for the next eight successive digital
outputs.

The digital byte output is specified in a channel list by

nDBO(mask)= pattern

where

n is the first channel to begin switching the byte — must be D1 (n=1)

DBO is the digital byte output channel type

mask is an optional bit mask  Allows individual digital outputs within the
of which bit channels pair to be selected, as specified by the bits
are to be included in that are set in the mask. Channels
the byte, beginning associated with bits that are not set in the
from n mask are not switched by the byte output.

pattern is the decimal value of ~ Can be specified as a constant, a CV or an

expression. If pattern is a decimal value,
the value is rounded to the nearest integer.

the bit pattern required

The digital byte output number is defined as the first digital bit output channel to be
switched.

If a byte mask is not specified, then the mask defaults to decimal 255 (11111111) and dll
channels from the nominated first channel are switched.

Note The delay and reset options for digital bit outputs are not supported for digital byte
outputs.

Note While a digital state output channel of the DT800 is turned ON, it cannot be used
to monitor digital inputs. Therefore, before using the digital channels for monitoring digital
logic states or for counting, it is good practice to send the command

1DBO=0

to ensure all outputs are OFF.
Example — Digital Byte
B The command

5CV=11 1DBO=5CV

turns digital state outputs 1, 2 and 4 ON (11 O 00001011), and turns digital state outputs
3 and 5-8 OFF.
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Digital State Outputs and Report Schedules

The digital bit, nybble and byte outputs can be made to change state at intervals determined
by report schedules, with delay and reset channel options.

The delay period and reset operate in the same manner as for direct digital state output
commands. During the delay period all analog-to-digital conversion is suspended.
Switching digital state outputs in this way allows them to be used for tasks such as generating
pulse trains and controlling relays that switch power to sensors only when the sensors are to
be read.

Digital Bit Scans Digital bit output channels can be switched at regular intervals of time
by repeat scan schedules. For example, the schedule commands

R10M 1DSO(5000)=1 1DSO=0

and

R10M 1DSO(5000,R)=1

show two ways of turning digital state output 1 ON for 5 seconds every 10 minutes.
Note The switching can be completed either by turning the digital state output OFF again
with no delay, or by adding the reset option (R).

Digital Byte Scans The digital byte output can be used to switch pairs of digital state
outputs at regular intervals of time by the repeat scan schedules. For example, the command
R30M 1DBO=6

turns digital state outputs 2 and 3 ON (6 O 000001 10) after 30 minutes.

RxX Schedule and Digital State Outputs The polled schedule (see “Trigger on
Schedule-Specific Poll Command” on page 47) can also be used to switch digital state output
channels. For example, the command

RBX 3DSO(5500,R)=1
turns digital state output 3 ON for 5.5 seconds when an XB poll command is received.

Examples — Digital State Outputs and Report Schedules

B The schedule command

RA2S 1DS0(1000,R)=1

produces a pulse train from digital state output 1, which is ON for 1 second and OFF for 1
second.

B n the schedule command

RA20M D T 4DSO(1000)=1 1..5V 4DSO=0

digital state output 4 controls a relay that switches the power supply to a group of sensors.
Every 20 minutes the sensors are powered up, the system waits one second while the sensors
seftle, the sensors are scanned, and the sensor power supply is turned off again.

Counting Digital State Output Switching

Changes of state of digital state outputs in response to switching commands can be counted
by the counters associated with each of the digital channels 1 to 8.

The counters are incremented when the output switches ON, and can be read by report
schedules.
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Input-Only Digital Channels (D9 to D16)

Any of the DT800’s eight input-only digital channels (channels D9 to D16 in Figure 96) can
be used as either

e a digital input (for monitoring digital states), or

® a counter input.

Digital State Inputs D9 to D16

You can configure the DT800’s digital channels D9 to D16 to operate as logic-level digital
state inputs that recognize input levels as follows:

1  above 2.2V
0 below 1.1V

The channel types, triggering, channel options, and wiring details you use for D9 to D16 are
the same as those for D1 to D6 — see “Digital State Inputs D1 to D&” on page 153.

Counter Inputs €9 to C16

See “Counters” on page 157.

.Wiring pl68 ‘5chec|u|es p44 .Chunnel Types p63 .Chcnnel Options p71 .Alcrms p96 ‘ Parameters p107 . Switches p111 . Error Messages p197

spuupy) pEfiq  SjoUUDY) PUD SI0SUISG — [ JAbd

Page
156



UM-0068-A2

Counters

You can configure the DT800’s digital channels to operate as digital counters (named €1'°
to C16).
The counters increment on rising transitions.
All counters are 32-bit:
e Counters C1 to Cé are 4-bit in hardware (roll over every 16 counts), and can count at
rates of up to 3Hz when the DT800 is asleep and 100Hz when the DT800 is awake.
e Counters C7 and C8 are 12-bit in hardware (roll over every 4096 counts), and can
count at rates of up to TkHz when the DT800 is asleep and 10kHz when the DT800 is
awake.
e Counters C9 to C16 are 32-bit in software, and can count at rates of up to 40Hz when
the DT800 is awake. These counters do not operate when the DT800 is asleep.

Counter Channel Type

The following channel type is provided for defining counter inputs:

Counters 1 to 6: 100Hz max; counters 7 and 8: 10kHz max;
counters 9 to 16: 40Hz max
(maximum count speed is achievable only when DT800 is awake)

Cc Up counter

See the Counter category in the DT800 Channel Types table (page 66).

Counters as Schedule Triggers
Counters can trigger schedules
® by events — see “Trigger on External Event” on page 46
e while a condition is true — see “Trigger While” on page 48.

This function works only while the DT800 is awake, and at a maximum speed of 40Hz.

Counter Channel Options
When reading a counter, use the form

nC(R, wrap)
where
n is the counter channel number
R automatically resets the counter to zero after it has been read
— see Rin the DT800 Channel Options table (page 73) T
wrap is a number of counts after which the counter automatically L
resets — see Wrap in the DT8OO Channel Options table §

(page 73) and “Example — Counter Wrap” below

1% In this manual, the numbers of digital channels used as counters are prefixed by the
letter C.

When setting a counter — that is, assigning a value or the result of an expression to it — use
the form

nC(wrap )= expression

where

n is the counter channel number

wrap is a number of counts after which the counter Optional
automatically resets — see wrap in the DT800
Channel Options table (page 73) and “Example

— Counter Wrap” below

is a numeric value or expression — see “Example — Setting
Counters” on page 157

expression

Ris not valid when setting a counter.

Counter Rollover Rate

The DT800 wakes each time one of its digital counters rolls over. Therefore, if you're trying
to get maximum life from the DT80Q's internal battery, use C7 and C8 (12-bit in hardware)
where possible because these two roll over less frequently than counters 1 to 6 (4-bit in
hardware). C9 to C16 do not operate while the DT800 is asleep.

Example — Counter Wrap

B When reading a counter, counter wrap is set as a channel option and has a maximum
value of 2°2-1. For example
1C(3)

sets the range of counter 1 to 3. On the third input pulse, the counter resets to zero:

Input pulse number 01 2 3 4 5 6 7 8 9 10 11

Counter reading o 1 2 0O 1 2 0 1 2 0 1 2

Example — Setting Counters

B When setfting a counter, the R channel option cannot be used. Here are two examples:
1C=15
2C(10)=1CV/100*SIN(2CV/3CV)

You can also include such assignments in a schedule so that they are executed on each scan.

Troubleshooting Digital Channels

e For channels D1 to D6, applying a signal that exceeds the recommended maximum
frequency for these channels (100Hz) may cause slowing of other DT800 functions.

e Using any of channels D1 to D8 as both a counter channel for triggering schedules and
as a data channel at the same time is not recommended (different signal restrictions
i?pply to these functions) and may result in the counter having different values for each

unction.

o By default, using the digital counter channels does not keep the DT800 awake. If you
need the DT800 to stay awake for longer than its pre-sleep period (default is 30
seconds of inactivity), alter P15 — see “Controlling Sleep” on page 43.
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SERIAL CHANNEL

The DT800's Serial Channel (see Figure 98) can be used to connect to serial input and/or
output devices such as a serial sensor, GPS terminal, printer, barcode reader, display panel,
PLC, or even to another dataTaker.

The Serial Channel

e is a DTE device (see “DTE” on page 206)

e can be configured for either the RS-232, RS-422, RS-485 or SDI-12 comms standard
(where RS-232 supports single devices, and the other standards support multiple
devices in a multidrop configuration)
has a differential transmitter and receiver that provide for the different serial standards
has RTS/CTS handshake lines
supports baud rates of 50 to 115200 baud
has switched power available (on the 12V terminal — see Figure 98).

The output or prompt string is programmable, and commands are available to interpret
incoming strings.

RX- TX- (output)
X+ RTS (output)
CTS (input)

(input) RX+
¥ ]64] W|§|'|§|'|§ e
F d See “Serial Sensor Power Supply”
oo
Serial

Channel

FIGURE 98 The DT800’s Serial Channel terminals (DTE)

Setting Serial Channel Quantifiers

The Serial Channel communications quantifiers are set by the command

PS=baud, parity , databits , stopbits , flowcontrol
where
baud is the baud rate at which you want the Serial Channel to
operate. Use 50, 75, 110, 150, 300, 600, 1200, 2400,
4800, 9600, 19200, 38400, 57600 or 115200 .
parity can be N (none), O (odd) or E (even)
databits can be 7 or 8
stopbits canbe 1 or 2
flowcontrol can be NOFCjno flow control), HWFQRTS/CTS hardware

flow control) or SWFQXON/XOFF software flow control)

For example, the command

PS=9600,N,8,1,SWFC

sets the Serial Channel comms quantifiers to 9600 baud, no parity, 8 data bits, 1 stop bit
and XON/XOFF flow control. See also “Configuring the Serial Channel” on page 167.
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These communications settings are stored in the DT800’s SRAM and are therefore retained
through a soft reset. (After a hard reset, the settings default to PS=1200,N,8,1,NOFC.)

Setting Serial Channel Quantifiers for SDI-12
Whenever the Serial Channel is used to interface to SDI-12 devices, define the
communications settings as follows:

PS=1200,E,7,1,NOFC

Serial Channel Commands

Data flow into and out of the Serial Channel is controlled by the Serial Channel commands.
These commands provide for

o formatting and management of output strings and prompts

* inferpretation and parsing of input strings into dataTaker variables

e general management of the Serial Channel

® monitoring and debugging of the operation of the Serial Channel.
The same Serial Channel commands are used to supervise RS-232, RS-422, RS-485 or SDI-12
devices connected to the Serial Channel terminals.

The general form of the Serial Channel command is

nSERIAL(" control_string " ,options )
where
n is the Serial Channel number. For a DT800, this is
always 1.

control_string is a string of commands that specify the required output
and input actions of the Serial Channel. See “Control

String” on page 159.

options is a list of channel options that can be used to modify
general features of the Serial Channel. There are options
to select the configuration of the Serial Channel, the
timeout, and whether response codes are returned. See
“Serial Channel — Channel Options” on page 164.
The options can be placed either before or after the

" control_string " in the Serial Channel
command.

See also “Serial Channel Examples” on page 166.

DeTransfer — Use a Double Backslash

Important The DeTransfer program, which is often used to supervise the DT800, has a
number of commands that have a leading \ (backslash) character (see the DeTransfer Help).
The backslash character indicates to DeTransfer that the following command is to be
interpreted and executed by DeTransfer. For example:
e \W3 instructs DeTransfer to wait 3 seconds before communicating again with the
dataTaker.
e \t instructs DeTransfer to read the computer clock and format a current time string.
® \013 instructs DeTransfer to send the single character carriage return to the connected
dataTaker.

The DeTransfer backslash commands are not sent to the connected dataTaker.

However, DeTransfer has an escape mechanism to do this: if a command is preceeded by a
double backslash (that is, \ command, the command is sent to the connected DT800 as
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a single backslash command (that is, \ command and is not interpreted and executed by
DeTransfer.

Coincidentally, a number of the Serial Channel commands also have a leading \ (backslash)
character and, if entered into DeTransfer as such, are not sent to the connected DT800.
Therefore, the Serial Channel commands that have a leading \ (backslash) character must be
entered into the Send window of DeTransfer with a double backslash. For example:

e To send the Serial Channel command \e , enter \\e into DeTransfer.

¢ To send the Serial Channel command \rl1 , enter \\r1 into DeTransfer.

¢ To send the Serial Channel command \w[1000] , enter \w[1000] into DeTransfer.

e To send the Serial Channel command \013 , enter \013 into DeTransfer.

Note that this rule only applies to DeTransfer. Although other terminal programs can be used
to supervise the DT8OO, most do not interpret the \ (backslash) character, and so the Serial
Channel backslash commands must be entered as single backslash commands. Consult the
terminal program’s documentation for details.

Control String
The " control_string
parts:
¢ Output actions — commands, prompts or text strings that are to be sent from the
DT800 to the device connected to the serial channel. The various output actions
available are detailed in the section “Output Actions” on page 161. All output actions
are enclosed by {} .
¢ Input actions — commands to manage the DT800's Serial Channel and to interpret
the information coming back from the serial device into the Serial Channel. The various
input actions available are detailed in the section “Input Actions” on page 162. Input
actions are not enclosed by {} .
¢ Quotation marks — enclose the control sfring
The general form of the " control_string "
e any combination of output actions enclosed by {} and/or
e any combination of input actions.
There may be any number of blocks of output actions and input actions as shown in the
following example Serial Channel commands:
1SERIAL(" {output actions} ",options )
1SERIAL(" input actions ",options )
1SERIAL(" {output actions}input actions " ,options )
1SERIAL(" {output}input{output}input " ,options )

The " control_string " is always executed in order left to right, giving you complete
control over the sequence of actions.
Where a bi-directional dialog occurs between the DT800 and serial device, the output
actions and input actions can be included in the same Serial Channel command as shown
above, or in separate Serial Channel commands as follows:
BEGIN
1SERIAL(" {output actions}
1SERIAL(" input actions
END

This approach simplifies the appearance of the program steps for supervising the Serial
Channel, particularly if there are a number of data points to be prompted and interpreted or
parsed in each access.

component of the Serial Channel command comprises three

' ,options )
",options )

Example — Control String
B The control string in the Serial Channel command
1SERIAL(*{WN\013}\w[1000]%d[1CV],%f[2CV]{C\013}\w[2000]\e")

specifies the following output and input actions for supervising electronic weighing scales
connected to the serial channel of a DT800 (the scales have a Weigh Now command WN
which instructs the scales to perform a weighing operation):

{WN\013}

An output action.

Sends the Weigh Now command (WNto the scales.
The WNcommand is terminated by a carriage return
(\013 ). (See your serial device’s manual for details
of its command set.)

An input action.
\W[1000] is a DT8OO command to wait one
second for the scales to return data.
These scales return two values: a batch number as
an integer, and the weight as a floating-point value.
¢ %d[1CV] is a DT800 command to inferpret the
first returned value as an integer batch number,
and assign this to 1CV.
o Skip the comma in the returned data string |, ).
® %f[2CV] is a DT800 command to inferpret the
second returned value as a floating-point weight
in kilograms, and assign this to 2CV.

{C\013} An output action.

These scales also have a Clear command (C), which
instructs the scales to clear ready for the next
weighing operation. This output action sends the
Clear command to the scales. The Clear command

is terminated by a carriage return \013 ).

An input action.

\w[2000] is a DT8OO command to wait two
seconds for the scales to clear.

\e erases any extraneous characters returned into
the receive buffer of the serial channel during the
two seconds.

Remember that if this control string is sent to the DT800 from DeTransfer, the backslash
commands must be sent as double backslashes:

"{WN\013}\\w[1000]%d[1CV],%f[2CV]{C\\013}\\w[2000]\\e"
(See “DeTransfer — Use a Double Backslash” on page 158.)
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Executing Serial Channel Commands in Schedules

The Serial Channel command is placed into any scan schedule, which determines when the
Serial Channel is accessed. Any other input channels, calculations, alarms and so on can be
in the same schedule if desired.

Polling the Serial Channel from Schedules
If the Serial Channel is to be polled on a regular basis, this is usually done from a schedule
triggered at a regular interval of time, for example
BEGIN
RA1M 1SERIAL(" control_string " ,options )
END

where the device connected to the Serial Channel is polled every minute according to the
defined control string and options.

Whenever the device on the Serial Channel is polled in this way, the receive buffer pointer
is pointing at the first character of the response received into the receive buffer. Interpretation
of the input string is performed from this point, using appropriate input actions.

Accessing the Serial Channel by Serial Trigger

Sometimes the serial device connected to the Serial Channel returns data unsolicited, and so
the program must be capable of responding to the device at any time. Any schedules (Ra)
can be defined to trigger on the receipt of specified characters at the Serial Channel as
follows:

RalSERIAL" text " 1SERIAL(" control_string " ,options )

where a match for text in the incoming data stream produces a trigger,

or

RalSERIAL" control_char " 1SERIAL(" control_string " ,options )
where a match for control_char in the incoming data stream produces a trigger (the
control_char are defined using the ~char convention — for example, "B is STX, "M
is carriage return, G s bell),

or

RalSERIAL™ 1SERIAL("  control_string " ,options )

where any character received into the Serial Channel produces a trigger.

Whenever the Serial Channel produces a trigger by any of these methods, the receive buffer
pointer is pointing at the first character that produces the interrupt. Interpretation of the input
string is performed from this point, using appropriate input actions.
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Output Actions

The table below lists the commands, prompts and text strings that can be sent from the DT800
to the device connected to the Serial Channel. These must be enclosed by {} in the control
string.

Note that some output actions are also allowed in input actions (see page 162).

v
g
‘
=
(]
Plain text text A sequence of printable characters to be sent (ASCIl 32 to126, and 128 to 255; case-sensitive) "
Special characters \ nnn Defines any ASCII character by decimal code (1 to 3 digits) to be sent — for example, \013 is CR )
(carriage return) =
Special characters ~char Defines any ASCII control character (ASCII 1 to 31) to be sent — for example, *M is carriage return 8
Break character \b[ n] or\b[ nCV] Break for n of NCV character periods ;
Handshake RTS \r1 Set RTS (to a value >+3.5V) a
\rO Clear RTS (to a valve <=3.5V) 3
Wait \w[ n] Wait 11 milliseconds o
\w[ nCV] Wait nCV milliseconds ?—
E| Erase receive buffer \e Erase (clear) all characters from the receive buffer (sets read pointer to buffer start) g
(g Print receive buffer \p Print current contents of receive buffer to host comms port then erase buffer =5
(1] Enable transmit while \x1 Set TXON 1
o ek w0 Set TXOFF @
; % character %% Output % character wn
[¢]
8 Format value YWflagi{width}{.precision} type [ nCV] Output nCV No'ft; BrccesI {} here g
P PR = signify “optional”.
Q_ flag} *{.precisionjtype [ wCV,nCV]  Output NCVwith width specified by nCV For flag and type , see E
o %flag} ** type [ wCV,pCV,nCV] Output NCV with width specified by WCVand precision specified by pCV  sub-tables. ? 5
s Qo
>
?p flag type Example (where nCV=71.36) g
[0} - Left justify dori Output NCVas a decimal integer 71 -
'_U._ + Prefix positive value with + o Output NCVas an octal integer 107
o space Prefix positive values with a space X or X Output NCVas a hexadecimal integer 47
a and negative values with —
# applied First digit will always be O (zero) f Output NCVas a floating-point real ~ 71.36
with type 0
# applied Forces the output value to contain a eorE Output NCVas a floating-point real  7.136e01
with type g,  decimal point with exponent 7.136E01
Ge, Eorf
0 (zero) Pad to field width with zeros gorG Best of f or e formats for the width 7.136e01
7.136E01
c Outputs NCVas a single ASCII G

character represented by this decimal

s orS Outputs N$ as a character string

Table: DT800 Serial Channel — output actions
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(]
Input Actions v
The table below lists the commands available to manage the DT800's Serial Channel and to g
interpret the information coming back into the Serial Channel from the serial device. Input ==
actions are not enclosed by {} in the control string. -
Note that some input actions are also allowed in output actions (see page 161). I
Plain text text A sequence of printable characters to be skipped (ASCII 32 to126, and 128 to 255; case-sensitive) "
Special characters \ nnn Defines any ASCII character by decimal code (1 to 3 digits) to be skipped — for example, \013 is CR o
(carriage return) =
Special characters ~char Defines any ASCII control characters (ASCII 1 to 31) to be skipped — for example, *A is SOH, *M is 8
carriage return I~
Handshake \c1[ n] Wait n milliseconds for CTS to be set (to a value >+3.5V) @
\c1[ nCV] Wait nCV milliseconds for CTS to be set (to a value >+3.5V) g
\cO[ n] Wait n milliseconds for CTS to be cleared (to a value <-3.5V) or for disconnect [- B
\cO[ nCV] Wait nCV milliseconds for CTS to be cleared (to a value <~3.5V) or for disconnect o )
- Wait \w[ n] Wait n milliseconds g
g_ \w[ nCV] Wait nCV milliseconds -]
o Erase receive buffer \e Clear all previously arrived characters from the serial input buffer 3
°* Transmit enable \x1 Set TXON g
9| \x0 Set TXOFF -
8 Match text \m[ text | Discard incoming characters until text  found; keep all characters thereafter @
o \m[ n$] Discard incoming characters until text in n$ found; keep all characters thereafter o
Q— Print receive buffer \p Print current contents of receive buffer to host comms port then erase buffer e}
>0
g Table: DT800 Serial Channel — input actions (sheet 1 of 2) g
=
D o
(o]
T
=
o
=
("]
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162
.Wiring pl68 ‘5chec|u|es p44 .Chunnel Types p63 .Chcnnel Options p71 .Alcrms p96 . Parameters p107 ‘ Switches p111 ' Error Messages p197




Scan value Wwidth}type [ nCV] Scan result info NCV Note Braces {} here
signify “optional”.

Yor{width}type Scanned but not assigned For type , see sub-
table. —
type Example: where 123.456 is input, nCV contains...
dori Interpret as an optionally-signed decimal 123 (456 is left in the receive buffer)
integer
o Interpret as an optionally-signed octal 73 (.456 is left in the receive buffer)
integer
X or X Interpret as an optionally-signed 273 (456 is left in the receive buffer)

hexadecimal integer

g, G e, E |Interpret as an optionally-signed floating-  123.456 (nothing is left in the receive buffer)

or f point real number
c Interpret as a single decimal ASCII %cor %1creads the first character (1) and loads 49 into nCV (ASCII 1 =
character decimal 49; 23.456 is left in the receive buffer).
9%3c skips the first two characters, reads the 3rd character (3) and loads 51
into nCV (ASCIl 3 = decimal 51; .456 is left in the receive buffer).
b Interpret as a binary number.

Y%breads one byte, or a width can be specified (for example, %4bcauses four bytes to be read and treated as an
unsigned 32-bit number). Where more than one byte is read it is assumed that first byte scanned is the most significant
byte (that is, byte order is “big-endian”).

[ abc] Interpret as a scanset. That is, receive a single string containing only the letters a, b and c.
For example, %[pg3rs][1$] instructs the Serial Channel to receive the specific string pr3rs only, and place it into the
text channel 18.
The scanset can be negated using the caret character (*). For example, %["1234567890] instructs the Serial Channel
to receive a string that contains characters other than digits.
See also the Note in [ stringl '} string2 ', ...nCV] below.

s Interpret as longest possible string up to width (80 chars maximum if no width specified). Spaces and tabs are included in
string, but not carriage return or linefeed.

(S Interpret as longest possible string up to width (80 chars maximum if no width specified) or until first whitespace is found.
Spaces, tabs, carriage return and linefeed are not included in string.

1

See also the Note in [' stringl ', string2 °, ...nCV] below.
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s[' stringl ' string2 , ...nCV=m Interpret as a chain of fext strings:
If the incoming data matches stringl , assign 0 to NCV.
If the incoming data matches string2 , assign 1 to NCV.
If the incoming data matches string3 , assign 2 to NCV.
0

If the incoming data matches none of the specified strings, assign the optional
default value mif included) to NCV.
For example, %s['ab’,'345’,'fgfg4’,2CV=8] (where =8 is the
optional default value) instructs the Serial Channel to interpret the incoming
data as a string and do the following:

o [f the incoming string matches ab, assign 0 to 2CV.

o |f the incoming sfring matches 345, assign 1 to 2CV.

o If the incoming string matches fgfg4 , assign 2 to 2CV.

o |f the incoming string matches none of the specified strings, assign 8 to 2CV.
Note [ stringl '’ string2 ', ...nCV] can be applied to %s
%Sand %[abc] .

g
g
&
O
-
©0
(=]
o
0
=
[}
=
=}
o
o
T
=
o
=
("]

Table: DT800 Serial Channel — input actions (sheet 2 of 2) que
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Serial Channel — Channel Types

See Channel Options ~ & &
table below. & @ N © <
N £ 00 & &
S & : ) G
(<) < ©° Ko Qo g
00" P oQ‘o Qo" R q‘e o {\{“, (&Q & o
o Ry > ] s > doS O € o &S
‘09° & » ooo & &°°\ & °¢° °¢° ,’c? "o\" «3‘ . “96 ’@‘)\ boé‘ &
83 %° & & oo SE¢ ¢ o P
Serial Transmit to and receive from serial NSERIAL ~ 1SERIAL RS232 Timeout to State Figure 0  See page 158 for prompt and
Channel  device via RS-232, RS-422, RS- receive the first O=success; 99 scan definition.
485 or SDI-12 characters, in otherwise Use Wor NRchannel options to
seconds. see reported prevent state output.
Defaults to P53 error code
if not specified. for details.
Switched output from the 12V nSSPWR 1SSPWR=0 1SSPWR=0 State 0 12V supply for serial sensors
terminal of the Serial Channel 1SSPWR=1 (Oor1) 0 = power off
(see “Serial Sensor Power Supply” 1 = power on
on page 165)
Option fo turn transceiver on/offat NSSPORT ~ 1SSPORT=( 1SSPORT=1 State 0  Power supply for transceiver
other than default times 1SSPORT=1 (Oor1) 0 = power off
1 = power on
Serial Channel negative source SSVN SSVN \% 2 -6.5V=1V

voltage (from External Power input)

Serial Channel — Channel Options

Table: DT800 Serial Channel — Channel Types

)
<&
5 &
X &
i o
R © K o5
o @o &«,4- & S ¢© ‘o‘f\‘&‘ &,,6‘
& & & ¢24° FL &
¢ & ¥ <« R o' S
Communication RS232 Specifies default transmitter and RS232 is the default if none of these is specified.
Type receiver behaviour for RS-232 These four channel options control the configuration of the Serial Channel.
RS422 Specifies default transmitter and See “Configuring the Serial Channel” on page 167.
receiver behaviour for RS$-422
RS485 Specifies default transmitter and
receiver behaviour for RS-485
SDI12 Specifies default transmitter and
receiver behaviour for SDI-12
Timeout n Timeout to receive character input 1to 32767 Default is 10 seconds
(seconds)
Logging of State NL Disables logging of state after execution 1SERIAL() logs n State if logging is See the Destination category
enabled to indicate success or failure in the DT800 Channel
Return of State NR Disables return of state after execution 1SERIAL() refurns n State if returns are  OPtions table (page 75).

enabled to indicate success or failure

Disables logging or return of state after
execution

Logging and Return W
of State

1SERIAL() normally generates n State
to indicate success or failure

Table: DT800 Serial Channel — Channel Options
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Serial Channel State

Whenever the Serial Channel command is executed, it normally returns a state value that
indicates success or otherwise of the execution.

If the execution is successful, then O State is returned. If there has been a problem, n State
is returned, where n is the error state code relating to the problem. Here are the DT800's
Serial Channel error state codes:

Code Error Code Error

0 OK 15 Expecting input action arguments
1 Port not available 16 Integer too big

2 Transmit buffer overflow 17 Bad CTS definition

3 Receive buffer overflow 18 Bad RTS definition

4 Special char too large 19 Bad wait definition

5 CTS detect timeout 20 Receive timeout

6 Transmit timeout 21 Bad end of out block

7 Invalid output action format 22 Bad start of out block

8 Invalid output action 23 Bad end of spec character
9 Expecting output action format 24 Bad break definition

10 Expecting CV 25 Null control string

1 CV out of range 26 Bad match definition

12 Expecting end of arguments 27 n$ out of range

13 lllegal input action width 28 Expecting n$

14 llegal input action definition

Return of the Serial Channel state can be disabled by the Wchannel option — see page 164.

Serial Sensor Power Supply

The Serial Channel has a power supply terminal for powering serial and other devices if
required. Although the terminal is labelled 12V (see Figure 11 on page 24), it actually
supplies the following:
e the voltage of the internal main battery (8.5Vdc to 13Vdc) when the DT800 is
operating from its internal main battery only
e the voltage provided at the DT800's external power 11-28Vdc inputs (see Figure 12
on page 25) when either of these is used — “flow-through” voltage.
Current from this terminal is limited to 250mA over the 8.5Vdc-28Vdc range.

The power supply can be switched on by the command 1SSPWR=hnd switched off by the
command 1SSPWR=0

These commands return state values to indicate whether the supply is switched off (0 State)
or on(1 State).

The serial sensor power supply terminal is usually managed within the same schedule when
access fo the Serial Channel occurs. For example, the program
BEGIN

RA15M

1SSPWR(W)=1

1SERIAL(R$232,"\W[2000{READ\013)\W[1000]%f[L0CV]\e")

1SSPWR(W)=0
END
powers up the sensor, waits 2 seconds (\W[2000] ) while the sensor stabilizes, issues a
READ command ({READ\013} ), waits 1 second (\W[1000] ) while the sensor responds,
parses the return data info TOCV (%f[10CV] ), then erases whatever is left in the buffer (\e ).

' Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

The Wchannel option disables the return of the Serial Channel state.
See also “Powering the DT800’s Modem” on page 130.

Serial Channel Debugging Tools

P56 Debugging

The DT800 has some useful debugging modes available for the Serial Channel. These allow
the user to send information about the progressive operation of the Serial Channel from the
host communications port, for viewing in DeTransfer or other terminal software.

These debugging modes are activated by setting Parameter56 as follows:

P56=0 No debugging information (default)

Show contents of the receive buffer when each character is read as
ReadByte[contents of receive buffer<EndOfBuf>]

P56=1

P56=2 When \e command is executed, show contents of receive buffer before and
after erasure:
EraseBefore[contents of receive buffer<EndOfBuf>]

EraseAfter[contents of receive buffer<EndOfBuf>]

When \W command is executed, show contents of receive buffer before and
after the wait period:

WaitBefore[contents of receive buffer<EndOfBuf>]

WaitAfter[contents of receive buffer<EndOfBuf>]

Show contents of transmit buffer before and after transmission:
Transmit:b[contents of receive buffer<EndOfBuf>]
Transmit:a[contents of receive buffer<EndOfBuf>]

P56=4

P56=8 Returns type of parsing scan effected each time data is parsed:
%*zScan:NoAssign[ScanControl] where z is any scan type (c, d, f,
g,i,0,x,...)

%d[ ]Scan:Integer[ScanControl]

%f[ ]Scan:Real[ScanControl]

%s[ ]Scan:String[ScanControl ]

P56=16 Indicates where a 1SERIAL(“control_string") command failed

P56=32  Shows the contents of the receive buffer after a trigger:
NullTrig[contents of receive buffer<EndOfBuf>]

CharTrig[contents of receive buffer<EndOfBuf>]

Combinations of debug information can be returned by combining those required in the P56 sefting.
For example, setting P56=17 shows contents of the receive buffer (P56=1) when each character is
read, and where the 1SERIAL("control_string") was in error if an error occurred (P56=16).

Error Messages

If the DT8OO is in free-format mode (/h), any syntax error message for the serial command
string will include a reference to the error’s position in the command string.

Serial Loopback

A useful technique for testing your parsing commands is to implement a serial loopback in
the RS-232 mode. Simply connect the R- and T- terminals together, and then send strings out
of the Serial Channel by output actions. Because of the loopback, these strings appear in the
receive buffer, which can then be parsed by your input actions.

For example, if analog loopback is implemented, the commands
1SERIAL("\\e{ABCD,1234\\013}%4s[1%$],%4d[1CV]") 1$ 1CV

return ABCDand 1234.0 into 1$ and 1CV respectively.

This test also allows you to differentiate between a failed sensor and program errors.
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Serial Channel Examples

Control String

Action

1SERIAL(RS232,"XyZ ")

Discard the text XyZ and one or more whitespace characters; case-sensitive

1SERIAL("%d[1CV] %8f[2CV] %c[3CV]")

Decode integer, float and character with separating whitespaces

1SERIAL("\C1[2000]%d[1CV]")

Wait 2 seconds for CTS to become high, then decode integer

1SERIAL("{1..3TK\013\010}")

Send 1..3TK followed by a carriage return command (\013 ) and a line
feed command (\010 ) to a device on the Serial Channel

1SERIAL("{%f[1CV] %d[2CV] %c[3CV]}")

Output 1CV as float, 2CV as integer and 3CV as character to a printer or
display connected to the Serial Channel

1SERIAL("\R1\W[1CV]\RO}")

Raise RTS, wait 1CV milliseconds, then drop RTS

1SERIAL(RS485,"{D2READ\013}%2.2{[1CV],%2.2f[2CV]")

Send a READcommand fo the sensor at address D2 on multidrop RS485
network, decode two returned floats separated by a comma into the two CVs

Note When sending
Serial Channel commands
from DeTransfer, add a
second backslash to any
part of the command that
requires a backslash. For
example, \13 becomes
\\13 , and\10 becomes
\\10 .

Schedule

Action

RA1SERIAL"STX" 1SERIAL("STX%d[1CV]") 1CV=1CV+1

Trigger schedule A on arrival of STX, scan the integer into 1CV and
increment it (barcode scanner)

RA1M 1SERIAL("{Num Temp Press\13\10%3d[1CV] %4.1f[2CV]}")

Send NumTempPress then CRLFand, on new lines, 1CV as integer and
2CVas float (report generation)

BEGIN

RAIM

1V(=1CV) 2TK(=2CV)

1SERIAL("{Flow %10.1f[1CV\13\10 Temp
9%10.1f[2CV]\13\10}")

END

Read data from analog channels and report as text to a printer connected to
the serial channel, in the same schedule (report generation)

PS=9600,N,8

1SSPWR=1

BEGIN

RA1SERIAL"$GPRMC"

1SERIAL(RS232," %f[8CV]%C[9CV], %f10CV]%c[11CV]\e", 2, W)
D T 8..11CV(FF2)

END

Program to read latitude (8CV) and North or South (9CV), longitude (1OCV)
and East of West (11CV) from the NMEA 183 data stream issued
continuously from a GPS unit. Data is logged with date and timestamp. Each
read is triggered by the SGPMRGeader at the start of each transmission.

BEGIN

PS=1200,E,7,1,NOFC

1SSPWR=1

1SERIAL(SDI12,"{\e}", W)

RA15M

1SERIAL(SDI12,"{\b[1]OM!}",W)
1SERIAL(SDI12,"\w[1000]%1d[1CV]%3d[2CV]%1d[3CV]\p\e",W)
1CV("Address  ",FF0)

2CV("Proc Time ",FF0)

3CV("No. Values ",FFO0)
1SERIAL(SDI12,"{\b[1]0D0!}",W)
1SERIAL(SDI12,"\w[1000]%1d[4CV]%6f[5CV]\e",W)
4CV("Address  ",FF0)

5CV("River Height",FF2)

END

Program to read various status information and the unit address and river
height from an SDI-12 river height sensor every 15 minutes. Note use of
break character (\b[1] ) to precede each command to the SDI-12 device.
Sampling data is a two-step process: first instruct the SDI-12 device to make
a new reading, then instruct it to return the new data.

Note When sending
Serial Channel commands
from DeTransfer, add a
second backslash to any
part of the command that
requires a backslash. For
example, \13 becomes
\13 , and \10 becomes
\\10 .
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Configuring the Serial Channel

Communications  Channel DT800 Terminals
Type Option Multidrop R+ R- T+ T-
RS-232 (default) RS232 No Used Used
RS-422 RS422 Yes Used Used | Used  Used
RS-485 RS485 Yes T+ T- R+ R— | <@— That is, T+ is connected to R+ and T is connected to R—.
SDI-12 SDI12 Yes Used Used
f = Y -
R+|R-[RT[Cd R+|R-[RT[Cd Terminating RS-485 Networks
— — An RS-485 network driven by the Serial Channel of a
T+ T=|CTi2Y T+ T=|CT12V3 DT800 does not normally require fermination.
Yerial RS-232 deriql SDI-12 However — if you're experiencing data communications
Channel ‘ CHannel ‘ problems (which may arise because the network is
v v operating at a high data speed, over long lines or in a
> noisy environment) — we recommend that you add a
terminating resistor (Ry) at the DT800 and at the node
- o E . . that is most distant from the DT800.
Use shielded twisted-pair for all Serial Channel network wiring. Eoch ferminating resistor must be 1kQ or greater. (Do nof
- use 100Q as is sometimes done in RS-485 networks.)
~ff— el
R+|R—|RT|Gd R+|R—|RT|Gd
T+|T-|CT[12V T+|T-|CT[12V \‘
- - DT800 Serial Channel
Jerial Rs-422 Yerial Rs-485 driving an RS-485
Channel ‘ Channel | network: add terminating
v Vv vV Vv resistors Ry =1kQ if you
> experience problems. R,
e i

FIGURE 99 Serial Channel transmit and receive flows

Use the following commands to configure the comms characteristics of the DT800 Serial Channel (PS O Port Serial):

Command Action b p d s f
PS=b Sets Serial Channel baud rate (DT800 default = 1200) 50, 75, 110,
— - - 150,300,600, W7o

PS=b, p Sets Serial Channel baud rate and parity 1200 2400 N (none),

PS=b, p, d Sets Serial Channel baud rate, parity and databits 4800, 9600, g%zs:rlj °r gor7

PS=b, p, d, s Sets Serial Channel baud rate, parity, databits and stopbits é?ggg ! ?;?400 ’ lor2

PS=b, p, d, s, f Sets Serial Channel baud rate, parity, databits, stopbits and flow control 115200 NOFC{no flow control),
HWFGhardware flow control), or
SWF(software flow control)

BS Returns the current Serial Channel comms settings (for example: 1200,N,8,1,NOFC )
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WIRING CONFIGURATIONS — ANALOG

CHANNELS

This section contains configuration diagrams for wiring signals and sensors to the DT800's
analog channels (channels 1 to 12 on the left of its front panel).

“Analog Channels — Introduction” beginning on page 12 covers important concepts you
need to be familiar with to successfully use the wiring configurations presented here; concepts

such as the DT800's terminal designations, channel pairs, independent inputs and shared-
terminal inputs, and sensor excitation. “Which Analog Input Configuration Should | Use2”
(page 14) also contains useful information.

Voltage Inputs

Channel types: V voltage (see page 63)

VAC AC voltage (see page 64)

TB, TC, TD, TE, thermocouples (see page 65)

TG TJ, TK, TN,

TR TS, TT

AS analog state input measured as a voltage (see page 66)
F frequency (see page 64)

Independent Voltage Inputs

“Independent Analog Inputs” on page 13 introduces this wiring configuration.

Maximum number of independent voltage inputs to a DT800: 24 (two per analog channel).)
Wiring gauge, length and environment is non-critical.

A 1+ *|#
1- +|—=
1
+ B ]*
14

Voltage source A: 1V
FIGURE 100 Wiring one or two independent voltage inputs to a single channel

Voltage source B:  1*V

Example commands for reading inputs of the type shown in Figure 100:

4V 5V ™V 12*Vv

4xv 5*V 8V 11v

® ¢
Voltage See “"Wiring Configurations and
signal/sensor the Ac Terminal” on page 149.

Shared-Terminal Voltage Inputs

“Shared-Terminal Analog Inputs” on page 13 introduces this wiring configuration.

Up to three of these inputs can share the # terminal on any single channel (Figure 101), or
up to seven can share the even channel’s # terminal in any channel pair (Figure 102).

Maximum number of shared-terminal voltage inputs on a DT800: 7 per channel pair x é
channel pairs = 42. Wiring gauge, length and environment is non-critical.

Shared-Terminal Voltage Inputs on One Channel

1+

* | #
- e
1% 1
7 +V Y Voltage source A: 1+V
14 Voltage source B: 1-V
A B C

Voltage source C: 1*V

FIGURE 101 Independent voltage inputs sharing a channel’s # terminal

Example commands for reading inputs of the type shown in Figure 101:

3+V 4+V ™V 10-Vv
3-V 4-Vv 8*V 12*v
3*V axv 9-V 12+V
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Shared-Terminal Voltage Inputs on a Channel Pair

1+

1-

1%

14

2+

A

FIGURE 102 Independent voltage in
which is the even channel’s # termina

2-
2%
+ + + + + + +
2#
B C D E F G

* | #

* | #

+ | —

+ | —

1

2

Voltage source A:
Voltage source B:
Voltage source C:
Voltage source D:
Voltage source E:
Voltage source F:

Voltage source G:

1+V(#)
1-V(#)
1V
1HV(#)
2+V
2-v
2+

Futs sharing a channel pair’s common return terminal,

Example commands for reading inputs of the type shown in Figure 102:

3+V(#) 4+V 9+V(#) 10+V
3-V(#) 4-v 9-V(#) 10-V
3*V/(#) 4xV 9*V/(#) 10%V
3HV(#) IV (#)

Channel pair 3&4

Channel pair 9&10

®

Voltage See “"Wiring Configurations and
signal/sensor the Ac Terminal” on page 149.
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Attenvated Voltage Inputs

An attenuated voltage input
o lets you measure large voltages
o extends the common-mode range
® provides greater input protection.

Half-Attenuated Voltage Input

Attenuated voltage inputs for situations where one signal line is always close to ground
potential. Can be used in independent or shared-terminal configurations (Figures 100, 101
or 102).

External attenuation resistors can be located near . _ RI+R2
the DT800 terminals or at the signal source. Aftenuation A = R2
+ R1 * | #
1+ + -
%RZ - 1
A Attenuated voltage source A:  1V( A)

FIGURE 103 Half-attenuated voltage input

Attenuated Voltage Input

For sensors with built-in amplification, the attenuation factor can be less than one, or negative
for a sign reversal. Can be used in independent or shared-terminal configurations (Figures

100, 101 or 102).

External attenuation resistors can be located near ) R1+R2
the DT8OO terminals or at the signal source. Attenuation A = T
R1 1+
+ R2 % | #
A oy
1- 1
Rl %RZ
Ac Attenuated voltage source A:  1V( A)

FIGURE 104 Attenuated voltage input

Example commands for reading inputs of the type shown in Figures 103 and 104:

4V(10) |  5*v(50) [ 5+v(100) | 9#v(100#)
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Current Inputs

Channel types: |

current (see page 64)

L 4-20mA current loop (see page 64)

Independent Current Input with External Shunt

You MUST adhere to the DT800’s common-mode voltage limits (default is £10V relative to
analog common) for this configuration to operate correctly — see “Extending Common-Mode
Range” on page 140.

One channel can read two independent current inputs — see Figure 100.

External shunt resistor can be located near

the DT800 terminals or at the current source. * | #
+ u—

1+ 1
1- Current source A: 11

4-20mA current source A: 1L

FIGURE 105 Independent current input

Example commands for reading inputs of the type shown in Figure 105:

41 5l 7 12%1

4% 5% 8l 111

Shared-Terminal Current Inputs with External Shunts on a
Single Channel

To avoid cross-channel coupling, connect the bottom of the shunts with the minimum of shared
resistance to the sense point.

Shared-Terminal Current Inputs with External Shunts on a
Channel Pair

To avoid cross-channel coupling, connect the bottom of the shunts with the minimum of shared
resistance to the sense point.

A B C D E F G sl # x| #

000800 e
1+ 1 2
1- Current source A: 1+I(#)
1% 4-20mA current source A: 1+L(#)

Current source B: 1—I(#)
4-20mA current source B: 1—L(#)

+
1#

|E‘§| 2+

= Current source C: 1*I(#)

4-20mA current source C: 1*L(#)

Current source D: 1#1(#)
4-20mA current source D: 1#L(#)

Current source E: 2+|
4-20mA current source E: 2+L

é o Current source F: 2—|
4-20mA current source F: 2—L

External shunt resistors can be located near
the DT800 terminals or at the current sources.

Current source G: 2*1
4-20mA current source G: 2*L

FIGURE 107 Shared-terminal current inputs on a channel pair

A B C External shunt resistors can be located near

the DT8OO terminals or at the current sources. * | #
URRY + =
1+ 1

+
04V = Current source A: 1+]
1* 4-20mA current source A: 1+L

> Current source B: 1|
4-20mA current source B: 1-L

Current source C: 1*]

e V\ 1# 4-20mA current source C: 1*L

FIGURE 106 Shared-terminal current inputs on a single channel

Example commands for reading inputs of the type shown in Figure 106:
3+| 4+| 7 10-1
S=l 4 8% 12%1
3* 4% 9| 12+l

. Wiring p168 ‘ Schedules p44 . Channel Types p63 . Channel Options p71

Example commands for reading inputs of the type shown in Figure 107:

3+ 4+1 741(#) 101

311#) 4 8l 12+

31 44 1) 12+41
Channel pair 3&4

x @ g

See “Wiring Configurations and
the Ac Terminal” on page 149.

Power
supply

Kelvin sense Current
point source

.Alorms p96 . Parameters p107 .Switches plll 'Error Messages p197
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Currentexcited voltage measurement

Channel type: R resistance (see page 64)
PT385, PT392, NI, CU RTDs (see page 65)
YS01to YS07, YS16, YS17  thermistors (see page 65)

[ ] o
4-Wire Resistance Inpuis
* and # terminals send an excitation current through the unknown resistance while the
remaining ferminals sense the voltage across it.

4-wire resistance methods are the most accurate because
e the resistances’ lead wires are not part of the measurement circuit
* negligible current flows through the sense wires.

Independent 4-Wire Resistance Input on One Channel

Maximum number of independent 4-wire resistance inputs on a DT800: 1 per channel x 12
channels = 12.

Excitation + 1%
Sense + 1+
e *| %
+ —
A 1
\ Sense - 1-— .
Resistance A: 1R(4W)
Excitation - 1#

FIGURE 108 Independent 4-wire resistance input on one channel

Example commands for reading inputs of the type shown in Figure 108:

2R(4W) | 3R(4W) |  5R@wW,) | 12PT392(aw)

—_——

Kelvin sense point  Excitation wire

.Wiring pl68 ‘5chec|u|es p44 .Chunnel Types p63 .Chcnnel Options p71 .Alcrms p96 ‘ Parameters p107 . Switches p111 . Error Messages p197

Shared-Terminal 4-Wire Resistance Inputs on a Channel Pair
Maximum number of shared-terminal 4-wire resistance inputs on a DT800: 3 per channel pair

x 6 channel pairs = 18.

Excitation + 2%
Sense A+ 1+

A
\ Sense A- 11—
Sense B+ 1%

2B
\ Sense B— 1#
Sense C+ 2+

C
\ Sense C—  2—
Excitation - 2#

Resistance A: 1R(4W,#)
Resistance B: 1*R(4W,#)
Resistance C: 2R(4W)

FIGURE 109  Shared-terminal 4-wire resistance inputs on a channel pair

Example commands for reading inputs of the type shown in Figure 109:

3R(AW,#) OR(AW,#)
3*R(AW,#) 9*R(AW,#)
4R(4W) 10R(4W)

Channel pair 3&4

Channel pair 9&10
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3-Wire Resistance Inputs

Independent 3-Wire Resistance Input on One Channel

Excitation +  Sense + 1+

x| #
A + =
1
Sense - 1-
Excitation - 1# Resistance A: 1R(3W)

FIGURE 110 Independent 3-wire resistance input on one channel

Example commands for reading inputs of the type shown in Figure 110:

1..5R(3W)

3R(3W) | AR(4W) | 12R(3W) |

Shared-Terminal 3-Wire Resistance Inputs on One Channel

Shared-Terminal 3-Wire Resistance Inputs on a Channel Pair

LE Excitation A+ Sense A+ 1+

LE Excitation B+ Sense B+ 11—

LE Excitation C+ Sense C+  1* * | # % #
LE Excitation D+ Sense D+ 1# +—|+(—
LE Excitation E+ Sense E+ 2+ 1 2

LE Excitation F+  Sense F+ 2% Resistance A: 1+R(3W,#)

Resistance B: 1-R(3W,#)
F Resistance C: 1*R(3W,#)
s Resistance D: 1#R(3W,#)
Resistance E: 2+R(3W)
Resistance F: 2*R(3W)

Sense common - 2-—

LE Excitation common —  2#

Excitaion A+ Sense A+ 1+ FIGURE 112 Shared-terminal 3-wire resistance inputs on a channel pair
Excitation B+ Sense B+ 1% | #
= Example commands for reading inputs of the type shown in Figure 112:
A <B 1 3+R(BW,#) 9+R(3BW,#)
Resistance A: 1+R(3W) RGeS CREN)
Sense common - 1- Resistance B: 1*R(3W) 3*R(BW.#) 9*R(BW,#)
Excitation common - 1# 3#R(3W,#) 9#R(3W.#)
FIGURE 111  Shared-terminal 3-wire resistance inputs on one channel 4+R(3W) 10+R(3W)
*| % |
Example commands for reading inputs of the type shown in Figure 111: 4 R(3V\./) 10 R(3YV)
3+REW) | 2R@EW) | 1.4+R@W) | 6.8'R@W) Channel pair 3&4 Channel pair 9&10

Kelvin sense point  Excitation wire

Wires labelled LE should be the same Length and gauge, and run together so that they
are in the same Environmental conditions gemperciure and induced noise).

Wires labelled S should be as Short as possible because they are included in the
measured resistance.
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2-Wire Resistance Inputs

Although the 2-wire configurations are the most simple, only use them if the resistance being
measured is significantly greater than the resistance of the wires used to connect it to the

DT800, because the resistance of the sensor wires is included in the measured resistance. In
fact, we only recommend 2-wire configurations where the unknown resistance is greater than

about 500 ohms.
The resistances’ wires are used for both excitation and sense.

Independent 2-Wire Resistance Inputs on One Channel

%A S
S

%B S
S

FIGURE 113

Excitation A+ Sense A+ 1+ x| #
Sense A- 11— + -
1

Resistance A: 1R
Resistance B: 1*R

Excitation A—

Sense B+ 1%

Sense B— 1#

Excitation B+

Excitation B—

Independent 2-wire resistance inputs on one channel

Example commands for reading inputs of the type shown in Figure 113:

4R 5R 7R 12R

4*R 5*R "R 12*R

Shared-Terminal 2-Wire Resistance Inputs on One Channel

S Excitation A+ Sense A+ 1+ x| #

Shared-Terminal 2-Wire Resistance Inputs on a Channel Pair
Maximum number of 2-wire resistance inputs on a DT800: 7 per channel pair x 6 channel

pairs = 42.

Excitation A+

Sense A+

1+

Excitation B+

Sense B+

1-

Excitation C+

Sense C+

1%

Excitation D+

Sense D+

14

Excitation E+

Sense E+

2+

Excitation F+

Sense F+

2-

» v o (o v |o [«

Excitation G+

Sense G+

2%

A B C D E F G

S S S S S S S
S

Excitation com.

Sense com.

2#

x| #

x| #

+ -

+ -

1

2

Resistance A:
Resistance B:
Resistance C:
Resistance D:
Resistance E:
Resistance F:

Resistance G:

FIGURE 115 Shared-terminal 2-wire resistance inputs on a channel pair

1+R(#)
1-R(#)
1*R(#)
1#R(#)
2+R
2-R
2*R

Example commands for reading inputs of the type shown in Figure 115:

N Excitation B+ Sense B+ 1- + | =

Excitation C+ Sense C+ 1%

1

Resistance A: 1+R
Resistance B: 1-R

S Excitation common _Sense common _1# Resistance C: 1*R

FIGURE 114  Shared-terminal 2-wire resistance inputs on one channel

—_—

Excitation wire

Wires labelled S should be as Short as possible because they are included in the
measured resistance.

.Wiring pl68 ‘5chec|u|es p44 .Chunnel Types p63 .Chcnnel Options p71 .Alcrms p96 . Parameters p107 . Switches p111 ’ Error Messages p197

3+R(#) 4+R 9+R(#) 10+R
3-R@#) 4R 9-R(#) 10-R
3*R(#) 4R 9*R(#) 10*R
3HR(#) 9HR(#)

Channel pair 3&4

Channel pair 9&10
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Bridge Inpuis

Channel types: BGV voltage-excited bridge (see page 64)

BGI currentexcited bridge (see page 64)

6-Wire BGV Inputs

Related information:
e the Bridge category in the DT800 Channel Types table (page 64)
e the Resistance and Bridge category in the DT8OO Channel Options table (page 71)
e “Voltage Excitation BGV" (page 146)

6-Wire BGV Input — Single Bridge on a Channel Pair

Excitation + 1*

Sense + 2%

Measurement A— 11—

FIGURE 116 One 6-wire BGV input on a channel pair

N Measurement A+ 1+ Bridge A: 1BGV(6W)
Sense —  2#
Excitation - 1#

Example commands for reading inputs of the type shown in Figure 116:

3BGV(6W) | 5BGV(EW) | 7BGV(EW) | 11BGV(6W)

6-Wire BGV Inputs — Two Bridges on a Channel Pair

Excitation + 1%

Sense + 2%

S [ S
X% | # | % | #
+|—=|+|—
1 2
S S Measurement B—  2—
Measurement B+ 2+ Bridge A: 1BGV( 6V

Bridge B: 2BGV( 6W
Sense - 2#

Excitation —  1#

Measurement A— 11—

Measurement A+ 1+

FIGURE 117 Two 6-wire BGV inputs on a channel pair

In Figure 116, you can alternatively connect the measurement wires to the 2+ and 2-

terminals (instead of 1+ and 1-). To read this configuration, the command is 2BGV/(6W).

—_—
Kelvin sense point  Excitation wire

Wires labelled S should be as Short as possible because they are included in the
measured resistance.
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Example commands for reading inputs of the type shown in Figure 117:

11*BGV(6W)

3BGV(BW) | 3'BGV(6W) | 11BGV(BW) |
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6-Wire BGV Inputs — Three Half-Bridges on a Channel Pair
This configuration requires the 6WCchannel option (page 71).

Excitation + 1*

Sense + 2%

— Bridge completion
resistors * | #| %

#

+ -+

1 2

Measurement C+ 2+

Measurement B+ 1-

Measurement A+ 1+

Measurement common  2—

FIGURE 118 6-Wire BGV measurement — three half-bridges

6-Wire BGV Inputs — Five Half-Bridges on a Channel Pair, Externally-Powered
This configuration requires the 6\WWCchannel option (page 71) and the N channel option (page 72).

Sense + 2%

Excitation + (external)

—— Bridge completion
resistors

Excitation — (external)

Sense —  2#

Measurement E+ 2+

Measurement D+ 1#

Measurement C+ 1%

Measurement B+ 1-

Measurement A+ 1+

Measurement common  2—

FIGURE 119  6-Wire BGV measurement — five half-bridges, externally-powered

Sense —  2# Bridge A: 1+BGV(6WC)
Excitation - 1# Bridge B: 1-BGV(6WC)
Bridge C: 2+BGV(6WC)

Example commands for reading inputs of the type shown in Figure 119:

3+BGV(6WC,N) 9+BGV(6WC,N)
3-BGV(6WC,N) 9-BGV(6WC,N)
3*BGV(6WC,N) 9*BGV(6WC,N)
3#BGV(6WC,N) 9#BGV(6WC,N)
4+BGV(6WC,N) 10+BGV(6WC,N)
Channel pair 3&4 Channel pair 9&10

Example commands for reading inputs of the type shown in Figure 118:
3+BGV(6WC) 9+BGV(6WC)
3-BGV(6WC) 9-BGV(6WC)
4+BGV(6WC) 10+BGV(6WC)

Channel pair 3&4 Channel pair 9&10

XN # | kx| #
+=[+[-
1 2
Bridge A: 1+BGV(6WC,N)
Bridge B: 1-BGV(6WC,N)
Bridge C: 1*BGV(6WC,N)
Bridge D: 1#BGV(6WC,N)
Bridge E: 2+BGV(6WC,N)

sppuupy) Bojpuy — suoyoinByuo) Bulipy - SjoUUBY) pPUD SI0SUSS — [ §ibd
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Kelvin sense Excitation See “Wiring Configurations and
point wire the Ac Terminal” on page 149.
Wires labelled S should be as Short as possible because they are included in the que

measured resistance.
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4-Wire BGV Inputs

Use voltage-excited bridge (BGV) configurations only when the bridge is close to the DT800
(BGI configurations are usually preferred).
See also

e the Bridge category in the DT8OO Channel Types table (page 64)

e the Resistance and Bridge category in the DT800 Channel Options table (page 71)

® “Voltage Excitation BGV" on page 146.

4-Wire BGV Input on One Channel

Excitation +  Sense + 1%
x| #
A + | =
1
Measurement A~ 11—
Measurement A+ 1+ Bridge A: 1BGV(4W)
Excitation—  Sense —  1#

FIGURE 120 4-wire BGV input

4-Wire BGV Inputs — Five Half-Bridges on a Channel Pair

The bridge voltage is calculated from measured current and user-specified resistances. This configuration requires the 4WCchannel option (page 71).

IR Excitation +  Sense + 2%

Example commands for reading inputs of the type shown in Figure 120:

3BGV(AW) |  4BGV(4W)

7BGV(AW) |  12BGV(4W)

—— Bridge completion
resistors

Excitation - Sense —  2#

&

Measurement E+ 2+

Measurement D+ 1#

Measurement C+ 1%

Measurement B+ 1—

Measurement A+ 1+

Measurement common 2-

FIGURE 121 4-Wire BGV measurement — five half-bridges

—_—

Excitation wire

Wires labelled LR should be as Low Resistance (large diameter) as possible.
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* | #

* | #

+ - |+]-

1

2

Bridge A: 1+BGV( 4W\C)
Bridge B: 1-BGV( 4\W\C)
Bridge C: 1* BGV( 4W\C)
Bridge D: 1#BGV( 4\\C)
Bridge E: 2+BGV( 4W\C)

Example commands for reading inputs of the type shown in Figure 121:

3+BGV(4WC) 9+BGV(4WC)
3-BGV(4WC) 9-BGV(4WC)
3*BGV(4WC) 9*BGV(4WC)
3#BGV(4WC) 9#BGV(4WC)
4+BGV(4WC) 10+BGV(4WC)

Channel pair 3&4

Channel pair 9&10
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4-Wire BGV Inputs — Three Full Bridges on a Channel Pair g
This configuration assumes bridges A, B and C are identical. g
Excitation +  Sense + 2% -
(]
w | # %] # !
+=[+[- g
1 2 =
Bridge A: 1BGV(4W #) 8
Excitation —  Sense —  2# Bridge B: 1*BGV(4W,#) o
Bridge C: 2BGV(4W, #) @
Measurement C-  2- -]
Measurement C+ 2+ i
Measurement B-  1#
Measurement B+ 1% g
Measurement A- 11— -
Measurement A+ 1+ H)
FIGURE 122 4-wire BGV measurement — three full bridges 3
_—
Example commands for reading inputs of the type shown in Figure 122: @
3BGV(AW,#) 9BGV(AW #) <
3*BGV(AW.#) 9*BGV(4W, %) =
4BGV(4W,#) 10BGV(4W,#) ,_g
Channel pair 3&4 Channel pair 9&10 9
>
=
«Q
c
Q
5
=}
»
>
>
Q
0o
«Q
@)
>
Q
>
3>
[¢)
o
Excitation wire
Wires in each wire pair aa, bb,... should be the same length and gauge, and run together Page
so that they are in the same environmental conditions (temperature and induce noiseﬁ

177
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(]
4-Wire BGI Inputs
Bridge voltage calculated
We recommend the current-excited bridge (BGI) method for 4-wire bridge measurement,
especially for bridges that are distant from the DT800.

See also
e the Bridge category in the DT800 Channel Types table (page 64)
e the Resistance and Bridge category in the DT800 Channel Options table (page 71)
e “Constant-Current Excitation BGI” on page 146.

4-Wire BGI Input on One Channel

Excitation + 1%

Measurement A~ 11—

Bridge A: 1BGI

Measurement A+ 1+

Excitation —  1#

FIGURE 123 4-wire BGI input

4-Wire BGI Inputs — Five Half-Bridges on a Channel Pair
This configuration requires the 4WCchannel option (page 71).

Excitation + 2%

—— Bridge completion
resistors

Excitation —  2#

Measurement E+ 2+

Measurement D+ 1#

Measurement C+ 1%

Measurement B+ 1-

Measurement A+ 1+

Measurement common  2—

FIGURE 124 4-Wire BGI measurement — five half-bridges

—_—

Excitation wire

Wires in each wire pair aa, bb,... should be the same length and gauge, and run together
so that they are in the same environmental conditions (temperature and induce noiseﬁ
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Example commands for reading inputs of the type shown in Figure 123:

Bridge A: 1+BGI(4WC)
Bridge B: 1-BGI(4WC)
Bridge C: 1*BGI(4WC)
Bridge D: 1#BGI(4WC)
Bridge E: 2+BGI(4WC)

3BGI 4BGlI 7BGI 12BGlI
| # k| #
+|— |+ |-
1 2

Example commands for reading inputs of the type shown in Figure 124:
3+BGI(4WC) 9+BGI(4WC)
3-BGI(4WC) 9-BGI(4WC)
3*BGI(4WC) 9*BGI(4WC)
3#BGI(4WC) 9#BGI(4WC)
4+BGI(4WC) 10+BGI(4WC)

Channel pair 3&4 Channel pair 9&10
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BGI (33) Inputs — Three Full Bridges on a Channel Pair

This configuration assumes bridges A, B and C are identical.

Excitation + 2%
Measurement A— 11—
Measurement A+ 1+
Measurement B- 1%
Measurement B+ 1#

C

Measurement C- 2+
Measurement C+  2—

Excitation —  2#

FIGURE 125 BGI(33) measurement — three full bridges

-

#

* | #

+

+ |-

1

2

Bridge A: 1BA ( 33, #)
Bridge B: 1* BA ( 33, #)
Bridge C: 2Bd ( 33, #)

Example commands for reading inputs of the type shown in Figure 125:

3BGI(33,#) 9BGI(33,#)
3*BGI(33.#) 9*BGI(33#)
4BGI(33,4) 10BGI(33 #)

Channel pair 3&4

Channel pair 9&10
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AD590-Series Inpuis

IC temperature sensors for long cables (current is proportional to temperature)

Channel types:  AD590, AD592, TMP17 temperature (see page 65)

2-Wire AD590-Series Inputs

Independent 2-Wire AD590-Series Inputs on One Channel

A Excitation A+ Sense A+ 1+ x| #
5 Excitation A—  Sense A- 1— + -
1
H . .
B Excitation B+ Sense B+ 1% Temperature sensor A: 1AD590
E Excitation B~ Sense B- 1# Temperature sensor B: 1*AD590

FIGURE 126 Independent 2-wire AD590-series inputs on one channel

Shared-Terminal 2-Wire AD590-Series Inputs on One Channel

Excitation A+ Sense A+ 1+ x| #
Excitation B+ Sense B+ 1— +|—
Excitation C+ Sense C+ 1% 1
e otn b Temperature sensor A: 1+AD590
A B C

Temperature sensor B: 1-AD590

Excitation common—_Sense common—_1# Temperature sensor C: 1*AD590

FIGURE 127 Shared-terminal 2-wire AD590-series inputs on one channel

Shared-Terminal 2-Wire AD590-Series Inputs on a Channel Pair

Maximum number of shared-terminal 2-wire AD590-type inputs on a DT800: 7 per channel pair x 6 channel pairs = 42.

Excitation A+ Sense A+ 1+ x| # % #
Excitation B+ Sense B+ 1— +|—=[+]=
Excitation C+ Sense C+ 1% 1 2

Excitation D+ Sense D+ 1#

Temperature sensor A: 1+AD590(#)
Temperature sensor B: 1-AD590(#)
Temperature sensor C: 1*AD590(#)
Excitation G+ Sense G+ 2% Temperature sensor D: 1#AD590(#)
Temperature sensor E: 2+AD590
RN E N N NS Temperature sensor F: 2—AD590
Excitation common-_Sense common-_2# Temperature sensor G: 2*AD590

FIGURE 128 Shared-terminal 2-wire AD590-series inputs on a channel pair

Excitation E+ Sense E+ 2+

Excitation F+  Sense F+ 2—
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LM35-Series Inpuis

IC temperature sensors for long cables (voltage is proportional to temperature)

Channel types:  LM34, LM35, LM45, LM50, LM60, temperature (see page 65)
TMP35 TMP36 TMP37

Note LM34 and LM35: minimum O degrees

3-Wire LM35-Series Inputs

Use 3-wire configurations for short cable runs and 4-wire configurations for longer cable runs.

Independent 3-Wire LM35-Series Input on One Channel

Excitation + 1%

% | #
a0 e
Excitation A~ Sense A- 1# 1

Sense A+ 1+ Temperature sensor A: 1LM35

FIGURE 129 Independent 3-wire LM35-series input on one channel

Shared-Terminal 3-Wire LM35-Series Inputs on One Channel

Excitation + 1%

x| #
A} } e
Excitation - Sense common — 1# 1

Sense B+ 1- Temperature sensor A: 1+LM35
Sense A+ 1+ Temperature sensor B: 1-LM35

FIGURE 130 Shared-terminal 3-wire LM35-series inputs on one channel

Shared-Terminal 3-Wire LM35-Series Inputs on a Channel Pair

Maximum number of shared-ferminal 3-wire LM35-series inputs on a DT800: 6 per channel pair x 6 channel pairs = 36.

Excitation + 2%

Excitation - Sense common — 2#

FIGURE 131 Shared-Terminal 3-wire LM35-series inputs on a channel pair
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Sense F+ 2— Temperature sensor A:
Sense E+ 2+ Temperature sensor B:
Sense D+ 1# Temperature sensor C:
Sense C+ 1% Temperature sensor D:
Sense B+ 1-— Temperature sensor E:
Sense A+ 1+ Temperature sensor F:

x| #

+ -

1

1+LM35(#)
1-LM35(#)
1*LM35(#)
1#LM35(#)
2*LM35
2-LM35
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LM135-Series Inputs

IC constant-current supply (voltage is proportional to temperature)

Channel types:  LM135, LM235, LM335 temperature (see page 65)

2-Wire LM135-Series Inputs
Independent 2-Wire LM135-Series Inputs on One Channel

A Excitation A+ Sense A+ 1+

Excitation A— _Sense A— 11—

b\ Excitation B+ Sense B+ 1%

Excitation B-  Sense B- 1#

FIGURE 132 Independent 2-wire LM135-series inputs on one channel

x| #
+ -
1

Temperature sensor A: 1LM135
Temperature sensor B: 1*LM135

Shared-Terminal 2-Wire LM135-Series Inputs on One Channel

Excitation A+ _Sense A+ 1+

Excitation B+ Sense B+ 1—

Excitation C+ Sense C+ 1%

AA KB 'KC

Excitation common-_Sense common—_1#

FIGURE 133 Shared-terminal 2-wire LM135-series inputs on one channel

x| #
+ | -
1

Temperature sensor A: 1+LM135
Temperature sensor B: 1-LM135
Temperature sensor C: 1*LM135

Shared-Terminal 2-Wire LM135-Series Inputs on a Channel

Pair

Maximum number of shared-terminal 2-wire LM135-Type inputs on a DT800: 7 per channel pair x 6 channel pairs = 42.

Excitation A+

Sense A+

1+

Excitation B+

Sense B+

1-

Excitation C+

Sense C+

1%

Excitation D+

Sense D+

Excitation E+

Sense E+

Excitation F+

Sense F+

Excitation G+

Sense G+

AA AB AC AD AE AF AG

Excitation common-_Sense common—

FIGURE 134 Shared-terminal 2-wire LM135-series inputs on a channel pair
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x| # | % #

+|—|+]-

1 2

Temperature sensor A:
Temperature sensor B:
Temperature sensor C:
Temperature sensor D:
Temperature sensor E:
Temperature sensor F:

Temperature sensor G:

1+LM135(#)
1-LM135(#)
1*LM135(#)
1#LM135(#)
2+LM135
2-LM135
2*LM135
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Shielded Inputs

Input with Shield

When the sensor has a high output impedance, or when capacitively-coupled electrical noise
from other cables (especially mains power cables) is a problem, we recommend using

shielded sensor cable connected fo the input channel’s # terminal. (But note that this type of
shield provides little protection from magnetically-induced noise.)

g
202
o
554
oo

%

20t
s

1+

Ao| Sr| %k | #

e
00%%%3
Sotolos

%
0900048
802,

%5

%
%

1-

Ch|Sp|+ |—

%
o

.

353

3
3

X
3
5

X
\“
3

Shield connected to Ch terminal —
FIGURE 135 Typical input with shield

Input with Guard

When the sensor has a high output impedance and cable capacitance and insulation leakage
are significant, we recommend using a guard. See “Guard Terminal” on page 149.

Guard connected to Gu terminal —
FIGURE 136 Typical input with guard

Input with Shield and Guard

Some difficult applications may require both a shield and a guard.

oo
2ol
a2

%%
Sose

%

25
e
o
960

&
K
50
R

24003

090022

%
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%

%
&
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5
%
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5%
Sees
58
0
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%

%5
%

%
%
oot

%

X
KL
%
%
%

%
%
%

35
S
25
0
o

X
X%

R
S
kXS
S

S
X

%
X

%
X

- / Gu
Guard connected to Gu terminal Ch

Shield connected to Ch terminal

FIGURE 137 Typical input with shield and guard
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WIRING CONFIGURATION — DIGITAL

CHANNELS

Figure 138 is a simplified circuit diagram of a DT800 digital channel to assist you with wiring

digital inputs and outputs.

|

Inputs D1-D8 +50Vdc max. | SySlsiched

Inputs D9-D16 +28Vdec max. | Digital state
: Digital terminal 7K pollop

Output A\ | /
relay
] 2~
100R 100K
State input | :
(voltagefree (Y7 == 100nF
contacts) 1
Gd
.: l
| Digital output
| control
| /
Maximum Digital Hardware

Input Frequency Channel Digital Output  Threshold Pre-Counter Counter

Voltagefree  50Hz 1-6 Yes (100mA sink)  Logic 4-bit 32-bit

GemEEs 7-8 Yes (100mA sink) Logic or 10mV  12-bit 32-bit

3VCMOs  TkHz 9-16 No Logic None

FIGURE 138 DT800 digital channel
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PART K — REFERENCE
COMMAND SUMMARIES

Summary — Delete Commands
The following table summarizes all the clear/delete/erase commands supported by the DT800:

Command Action

Job DELJOB Deletes the current job from the DT800 When a job is deleted, all traces of it (its name, directory structure,
DELJIOB" JobName' Deletes only JobName from the DTB00 program, data and alarms) are erased from the dataTaker.
DELJOB* Deletes all jobs from the DT800

Data DELDATA Deletes the current job’s data from the DT800 Job names, directory structures, programs and alarms are not erased.
DELDATA'JobNameé' Deletes only JobNamé's data from the DT800
DELDATA* Deletes all jobs’ data from the DT8OO

Alarms DELALARMS Deletes the current job’s alarms from the DT800 Job names, directory structures, programs and data are not erased.
DELALARMSJobNameé' Deletes only JobNamé's alarms from the DT800
DELALARMS* Deletes all jobs’ alarms from the DT800

Event Log CEVTLOG Clears the event log

PC Card CARDCLEAR Formats PC Card (deletes all data and alarms, and copies the DT800’s current internal directory structure to card)

Attention LED CATTN Clears the Attention LED (see page 29)

User Defaults DELUSERINI Deletes the working copy of USER.INI from the DT800’s SRAM memory
DELONRESET Deletes the working copy of ONRESET.DXC from the DT800’s SRAM memory
DELFLASHUSERINI Deletes the backup copy of USER.INI from the DT800’s Flash memory
DELFLASHONRESET Deletes the backup copy of ONRESET.DXC from the DT800's Flash memory

DELONINSERT

Deletes ONINSERT.DXC from the DT800-specific directory on the card

DELONINSERTALL

Deletes ONINSERT.DXC from the root directory on the card

See also the DT800 Resets table on page 118.

Table: DT800 Delete Commands — Summary
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Summary — Retrieval Commands
The following table summarizes all the information retrieval (unload) commands supported by

the DT800 — program, data, alarm and event retrieval.

Command Action
Program SHOWPROG Copies the current job’s program file to the host port
SHOWPROGVbName" Copies JobName’s program file fo the host port
SHOWPROG* Copies all currently-defined jobs’ program files to the host port
Data U u Returns the current job’s data in the order of report schedule A to K
Ux Returns the current job’s data for report schedule x
U" JobName" Returns data for JobName in the order of report schedule A to K
U"JobName" x Returns data for JobName report schedule x
Data U( ) u Returns the current job’s data in the order of report schedule A to K Type date and time in
U(from ) Returns the current job’s data starting from BEGIN, time or time , date formats that match your DT800"s
. _ _ current setup (P31 and P39).
U(from )( to) Returns the current job’s data starting from BEGIN, time or time , date and ending with END
time or time , date If a schedule isn't specified, data
Ux Returns the current job’s data for report schedule x B ﬁ'l‘gqus unloaded schedule-by-
schedule.
Ux( from ) Returns the current job’s data for schedule x starting from BEGIN, time or time , date
Ux( from )( to) Returns the current job’s data for schedule x starting from BEGIN, time or time , date and r°|e BEGhIN and ENEUSed
ending with END time or time , date ere are not the same as the
- - - BEGIN and ENDkeywords used
U" JobNamé Returns data for JobName in the order of report schedule A to K o nahesie tie s e cnd of @
U"JobName'( from ) Returns data for JobName starting from BEGIN, time or time , date DT800 job.
U"JobName'( from )( to) Returns data for JobName starting from BEGIN, time or time , date and ending with END
time or time , date
U"JobName" x Returns data for JobName report schedule x
U" JobName' x( from ) Returns data for JobName report schedule x starting from BEGIN, time or time , date
U"JobName' x( from )( to) Returns data for JobName report schedule x starting from BEGIN, time or time , date and
ending with END time or time , date
Data U[ ] u Returns the current job’s data in the order of report schedule A to K Type date and time in the
U[ from ] Returns the current job’s data starting from time or time , date DT800's fixed-format style (ISO

Ul from ][ to]

Returns the current job’s data starting from time or time , date and ending with time or
time , date

Ux

Returns the current job’s data for report schedule x

Ux[ from ]

Returns the current job’s data for schedule x starting from time or time , date

Ux[ from ][ to]

Returns the current job’s data for schedule X starting from time or time , date and ending with
time or time , date

U"JobNameé'

Returns data for JobName in the order of report schedule A to K

U"JobNamé'[ from ]

Returns data for JobName starting from time or time , date

U"JobNamée'[ from ][ to ]

Returns data for JobName starting from time or time , date and ending with time or
time , date

U" JobName' x

Returns data for JobName report schedule x

U"JobNamé' x| from ]

Returns data for JobName report schedule x starting from time or time , date

U"JobName' x| from ][ to]

Returns data for JobName report schedule x starting from time or time , date and ending
with time or time , date

format; see “Examples — UJ ]
Commands” on page 84).

If a schedule isn't specified, data
is always unloaded schedule-by-
schedule.
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Alarms A A Returns the current job’s alarms in the order of report schedule A to K
Ax Returns the current job’s alarms for report schedule x
A" JobName" Returns alarms for JobName in the order of report schedule A to K
A" JobName" x Returns alarms for JobName report schedule x
Alarms A() A Returns the current job’s alarms in the order of report schedule A to K Type date and time in
A(from) Returns the current job’s alarms starting from BEGIN, time or time , date (F:C:Jr:;'fs:z:j "Egiisclh ;’:EFP%LS)OO ’
A(from )( to) Returns the current job’s alarms starting from BEGIN, time or time , date and ending with P i
END time or time , date If a schedule isn't specified,
Ax Returns the current job’s alarms for report schedule x alarms are always unloaded
= : - - schedule-by-schedule.
Ax( from ) Returns the current job’s alarms for schedule x starting from BEGIN, time or time , date
Ax( from )( to) Returns the current job’s alarms for schedule x starting from BEGIN, time or time , date and Note BEGIN and ENDused
ending with END time or time , date here are not the same as the
- - ] ; e order of hedul BEGIN and ENDkeywords used
A" JobNamé Returns alarms for JobName in the order of report schedule A to K o ichesis the g e and of @
A" JobNamé'( from ) Returns alarms for JobName starting from BEGIN, time or time , date DT800 job.
A" JobNameée'( from )( to) Returns alarms for JobName starting from BEGIN, time or time , date and ending with
END time or time , date
A" JobName' x Returns alarms for JobName report schedule x
A" JobName"' x( from ) Returns alarms for JobNamereport schedule X starting from BEGIN, time or time , date
A" JobNamé' x( from )( to) Returns alarms for JobNamereport schedule X starting from BEGIN, time or time , date
and ending with END time or time , date
Alarms A[ ] A Returns the current job’s alarms in the order of report schedule A to K Type date and time in the
Al from ] Returns the current job’s alarms starting from time or time , date E)I?n%? ssefz(?g-fg:;nc;;:tﬂelé(\l[S?
; X -
Al from ][ to] Returns the current job’s alarms starting from time or time , date and ending with time or  Unload Commond"? o
time , date page 106).
Ax Returns the current job’s alarms for report schedule x -, i
—— - - If a schedule isn't specified,
Ax[ from ] Returns the current job’s alarms for schedule x starting from date or date,time alarms are always unloaded
Ax[ from ][ to ] Returns the current job’s alarms for schedule x starting from date or date,time  and ending schedule-by-schedule.
with date or date,time
A" JobName" Returns alarms for JobName in the order of report schedule A to K
A" JobName'[ from ] Returns alarms for JobName starting from date or date,time
A" JobNamé'[ from ][ to] Returns alarms for JobName starting from date or date,time  and ending with date or
date,time
A" JobNameé" x Returns alarms for JobName report schedule x
A" JobNamé' x[ from ] Returns alarms for JobNamereport schedule X starting from date or date,time
A" JobNameé' x| from ][ to ] Returns alarms for JobNamereport schedule x starting from date or date,time  and ending
with date or date,time
Event Log UEVTLOG Returns the contents of the event log

Table: DT800 Retrieval Commands — Summary (sheet 2 of 2)
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GETTING OPTIMAL SPEED FROM YOUR

DT800

Although the DT800's sampling engine — its ADC — is capable of taking measurements at
100kHz, the actual speed achievable depends on the following factors:

Speed Factor — ADC Settings

The current settings of the DT800’s ADC (calibration, settling time, sampling time,...) can be
adjusted using various channel options, parameters and switches. See “Analog-to-Digital
Conversion” on page 19. The default ADC settings are suitable for most sensors and we
recommend that you don't alter these unless you're an experienced DT800 user.

Speed Factor — Channel Type (Fundamental Samples)

Some channel types require the DT800 to take more fundamental samples to arrive at a
reading than others do. See “Number of Fundamental Samples per Reading” on page 63.
For example, to obtain a reading, a channel type that requires four fundamental samples
(4FS) per reading takes twice as long as a channel type that requires only two fundamental
samples (2FS) per reading. In other words, the maximum scan rate achievable when using a
2FS channel type is double what's achievable for a 4FS channel type?. See the Sampling
Speeds table on page 51.

Speed Factor — Number of Channels
The more channels you define, the slower each channel is sampled. See the Sampling Speeds
table on page 51.

Speed Factor — Data Storage and Return Options
Formatting data for storage or return consumes processor time and consequently reduces
sampling speed:s.

Speed Factor — Data Formatting

Minimizing the number of significant digits in the stored and returned data frees processor
time, which results in increased sampling speed.

Speed versus Accuracy

By default, the DT8OO automatically applies zero correction (autozeroing) to all measurement
channels — excluding VNC(page 63) and internal maintenance channels (page 67) — to
remove any input zero drift voltage that might affect the precision of your readings. These
drifts can occur

o if the DT8OO is exposed to significant temperature change during measurement, or

e through component aging (the DT800 is thoroughly “burntin” during manufacture to

minimize this effect — see “Characterization” on page 123).

This automatic zero correction is achieved by taking additional zero measurements interleaved
with the channel measurement. The result is greatly improved zero stability and common-mode
signal rejection. But this comes at the cost of speed as the additional readings take time.
Where speed is of prime importance use the VNCchannel type. VNCis the most fundamental
measurement type — it is fast with no zero correction and is most appropriate when
measuring fast dynamic signals.

20 Such scan rate comparisons — based solely on the number of FS (fundamental samples)
per reading for individual channel types — are approximate. This is because the DT800
takes FSs in binary multiples; that is, in groups of 1, 2, 4, 8,... FS called frames. So a
channel type that requires, say, 5FS per reading actually uses a frame of 8FS (the next
binary murf)iple above 5). See “Maximum Scan Rate” on page 63.
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Best Speed in Normal Mode

You can adjust one or more of the settings in the table below to increase the DT800’s normal-

mode sampling speed. However, be aware that such optimization generally compromises the
accuracy of the DT800. The settings are listed in the order in which we recommend you apply
them.

P11 Mains frequency Increase P11 fo increase speed

P46 Number of samples of each Reduce P46 to increase speed
channel per integral number of
mains cycles

/r Return data Turn data returns off

GLn Gain lock Use gain lock GLx to prevent
autoranging

P60 Maximum sampling frequency  Increase P60 fo increase speed

Channel Types Use the most efficient channel type. See “Number of Fundamental
Samples per Reading” on page 63.

P57 Number of frame capture cycles Reduce P57 to 1 for maximum speed
(using gain lock with no excitation has
the same effect)

P58 Excitation adjustment tolerance  Increase P58 (reduce tolerance) to
increase speed

You can adjust one or more of the settings in the table below to increase the DT800's burst-
mode sampling speed. In burst mode, accuracy is not compromised but the DT800 becomes
more susceptible to noise. The settings are listed in the order in which we recommend you
apply them.

P48 Default burst sampling Increase P48 to increase speed
frequency
/b Burst data return Turn burst data returns off

Channel Types Use the most efficient channel type. See “Number of Fundamental
Samples per Reading” on page 63.

Channels Per Reduce the number of channels included in the burst. If it suits your

Burst application, use separate bursts of (ideally) just one channel each, rather
than one burst modifier containing several channels. See “Bursts and
DT800 Resources” on page 53.

P54 Burst timeout Reduce P54 to reduce time between
bursts
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ASCII-D 7
=DDECIMAL TABLE.. g
Special characters only 5
=
Decimal ASCII Control Description Decimal ASCII Control Description Decimal ASCII Control  Description A
0 NUL null 32 space 64 @ I
1 SOH A 33 |
2 STX "B 34 [ 9 [ -]
3 EXT "C 35 # 92 \ e
4 EOT "D 36 $ 93 ] (1]
5 ENQ "E 37 % 94 A ®
6 ACK s acknowledge 38 & 95 _ underline 3
7 BEL "G bell 39 - 96 e
8 BS H backspace 40 ( 98 b !
9 HT A fab 4 ) >
10 LF S line feed 42 S 123 { w
11 \2) K vertical tab 43 + 124 | Q
12 [HF AL form feed 44 , comma 125 } IU
-] 13 CR M carriage return 45 - 126 ~ R
S B SO AN 6 . period 127 DEL delete 3
o BE S| "0 47 / o
°° 16 DLE P 48 0 6'
a 7 DC1 "Q XON 49 1 o
o BE DC2 "R 50 2 o
= BE DC3 S XOFF 51 3
2 E DC4 AT 52 4
g 21 NAK U not acknowledge 53 5
[o] 22 SYN Y 54 [¢)
S BB ETB W 55 7
S E CAN X 56 8
25 EM Y 57 9
26 SUB Z 58 : colon
27 ESC N escape 59 ; semicolon
28 FS AN 60 <
29 GS ol 61 =
30 RS e 62 >
31 us n 63 2

Table: ASCIl Characters
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RS-232 STANDARD

The following table lists the standard RS-232 pinouts for both 9-pin (DE-9) and 25-pin (DB-25)
DCE and DTE interfaces as used in Figure 139 (page 191) and Figure 140 (page 192)).

DTE or DCE
(DT800, Computer or Modem)
Signal/Function DE-9 Pin DB-25 Pin
DCD Data Carrier Detect 1 8
RX Receive 2 3
X Transmit 3 2
DTR Data Terminal Ready 4 20
SG Signal Ground 5 7
DSR Data Set Ready 6 6
RTS Request To Send 7 4
CTS Clear To Send 8 5
RI Ring Indicator 9 22

The remaining DB-25 pins
are not required for
RS-232 communication.

Table: RS-232 Pinouts
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DETAILS

DT800 RS-232 comms cable — direct connection to computer

DE-9 to DE-9

dataTaker product code: PROIBM-6

X
RX

.
2 2 RX
-5 SG

SG 5 5
RTS 7 7 RIS
Cc1s 8 8 CIs
DR 4 4 DIR
DSR 6 . 6 DSR
No connection
DCD 1 1 DCD
R O 9 R
Shield ————————— Shield

DT800 Null-modem DE-9 computer
(DTE)  (crossover) cable  (DTE)

>

RX
SG
RTS

dataTaker product code: PROIBM-6 plus 9M-25F adaptor

DT800 RS-232 comms cable — direct connection to computer

DE-9 to DB-25

2
2 3 Rx
5———mmm8m™—7 sG
7 4 RTS

Cc1s 8 5 CIs
DR 4 20 DR
DR 6 No connection 6 DR
DCD 1 8 DCD
RI O 22 RI
Shield ————————— Shield

DT800 Null-modem DB-25 computer
(DTE)  (crossover) cable  (DTE)

FIGURE 139 DT800-to-computer RS-232 comms cable — DE-9 computer (upper diagram) and DB-25 computer (lower diagram)
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DTE
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COMPUTER
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DT800 RS-232 comms cable — modem connection
DE-9 to DE-9

dataTaker product code: PROMOD-6

3——M8M8 3 X
RX 9 a— 9 X
G §— 5 SG
RIS 7 — = 7 RTS
s ge— 8 CTs
DIR 4§ ————— - 4 DR
DSR 6 «——— & DSR

DD ] —— 1 DCD
R Q «——m———09 R

Shield =—————————— Shield

DT800  Straight-through ~ DE-9 modem
(DTE) (parallel) cab?e

(DCE)

DT800 RS-232 comms cable — modem connection
DE-9 to DB-25

dataTaker product code: PROMOD-6 plus 9F-25M adaptor

X
RX
G §—mo- 7 SG
RIS 7 ——————— 4 RIS
crs 8
DR § ———————»920 DIR
6
1

—— N

DSR
DCD
RI QO +—-—----—D9 Rl
Shield ————————————— Shield

DT800 Srrcight-rhrou?h DB-25 modem
(DTE)  (parallel) cable  (DCE)

FIGURE 140 DT800-to-modem RS-232 comms cable — DE-9 modem (upper diagram) and DB-25 modem (lower diagram)
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UPGRADING DT800 FIRMWARE

Operating system upgrade

The DT800’s operating system is stored as “firmware” (see page 206) in the DT800's Flash
memory (see “Memory” on page 30). This means that you can easily upgrade your DT800's
operating system from a host computer running Delogger (or DeTransfer).

An upgrade takes between 2 and 15 minutes (depends on the method used) and is
completely safe. (In case of a problem occurring during an upgrade, the DT800 automatically
protects its firmware upgrade “bootstrap” file, which always allows you to restart the
process.)

Important Always check the release notes distributed with the new firmware version for
any changes to the upgrade procedure documented here.

Recommended Preparation

We recommend that you carry out the following procedure before upgrading the DT800’s

firmware to ensure that no compatibility problems arise.

This procedure returns the DT800 to a completely unprogrammed state. Once the upgrade is

complete you will have to restore any settings and programs.

1 Connect to the DT800 and perform the following operations, most of which can be
done from the text window interface in Delogger, or from DeTransfer or other terminal
software.

Warning if you are using Delogger, it may ask if you want to upgrade the DT800
when you connect to the DT800. If this occurs, answer No so that you can perform the
following steps before the upgrade occurs.

2 Save any previously logged data from internal memory and from any PC card to be
used with the new version of firmware.

3 In Delogger, select the Profile... option from the dataTaker menu and note any
important profile settings, such as Ethernet IP Address.
You must re-enter these once the upgrade is complete. If you are using DeTransfer or
other terminal software, you can issue the PROFILE command fo return the current
profile settings.

4 Delete all data for all jobs on the DT800 using the DELDATAcommand.

5 Delete all jobs on the DT800 using the DELIJOBcommand.

6 Delete any ONRESET job stored in flash memory using the DELFLASHONRESET
command.

7 Delete any USER.INI stored in flash memory using the DELFLASHUSERINI
command.

8 Format any cards to be used with the DT800 using the FORMAT"A:" command.
9  Format the internal RAM disk using the FORMAT"B:" command.

10 Carry out the firmware upgrade as described in “Firmware Upgrade — Host RS-232
Port” or “Firmware Upgrade — PC Card” below.
When the upgrade is done, you'll need to reconnect to the DT800 and set up your
required settings and programs.

Recommendation = Power Before carrying out a firmware upgrade, we

recommend that you charge the DT800’s main internal battery for 12 hours. Furthermore, if
at all possible, power the DT800 from an external source as well during the upgrade. These
two precautions minimize the possibility of a power failure to the DT800 during the upgrade.
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Important These instructions are for upgrading a DT800 whose firmware is version
2.00.000000 or later?. If its firmware is earlier than this (that is, version 1.xx.xxxxxx),
contact your dataTaker distributor for specific upgrade instructions.
Two common methods of upgrading a DT800's firmware are described below:
e From a computer connected directly to the Host R$-232 port of the DT800. See
“Firmware Upgrade — Host RS-232 Port” below.
 From a PC Card that you've prepared using DeTransfer software: simply insert the card
into the DT800 and wait. See “Firmware Upgrade — PC Card” below.
There are also other ways you can upgrade your DT800's firmware (remotely by FTP transfer,
for example). If you have a special requirement such as this contact your dataTaker
representative.

Firmware Upgrade — Host R$-232 Port

Here's the procedure for upgrading the firmware of a DT800 by using Delogger (version 2
revision 16 or later) on a computer directly connected to the DT800’s Host RS-232 port.
Warning If you attempt to make a connection to a DT800, Delogger checks the
firmware version of the DT800 against the latest version that it can see in the C:\Program
Files\Delogger\Firmware\mt directory and offers to initiate a firmware upgrade if it finds
that a later version is available. You should ensure you have properly prepared the DT800
(as described in “Recommended Preparation” above) before allowing either this automatic
upgrade fo occur, or when using the Upgrade Firmware... menu option o initiate the
upgrade process, as described in the following steps:

1 Obtain the appropriate firmware (“Flashware”) upgrade zip file from
www.dataTaker.com or your dataTaker representative. Unzip the files in the zip file
and place them where the host computer can access them on the computer’s hard disk
or a network drive.

Placing them in the directory C:\Program Files\DeLogger\Firmware\mt is a good
idea because Delogger looks in this directory by default.

The firmware upgrade file is named according fo its firmware version number and has
a .DXF extension — for example, 400000 1.DXF. The size of a typical .DXF file is 500
to 800kB zipped and 1 to 2MB unzipped.

If you have a choice of upgrade files, always use the latest (the one with the highest
number) unless you've been directed to do otherwise.

2 Connect the comms cable supplied with your DT800 between the DT800's Host RS-232
port and either of the computer’'s COM1 or COM?2 serial ports.

3 Power the DT800 as described in “Recommendation — Power” above.

4 Start Delogger and check that you're using version 2 revision 16 or later (from
Delogger’s Help menu, choose About Delogger...).
Delogger is included on the CD supplied with each DT800, or available as a free
download from www.datataker.com.
You can also use DeTransfer version 3.18 or later.

5 In Delogger, choose Upgrade Firmware from the dataTaker menu. In DeTransfer,
choose Upgrade Firmware(DT80/800) from the File menu.

21 Find out the version of your DT800’s firmware by connecting to the DT800 and sending
the TESTO command (that's TEST followed by a zero). The DT800 returns a line of
information that contains the version number.
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6 In the dialog box that opens (Figure 141), select the serial port that will be used to

access the DT800 during the upgrade and then click OK.
Delogger

Upgrade Firmware

File

Serial Port 1 -

DeTransfer
Choose port

Logger i connected to:
v COM 1
- COM2

Cancel

FIGURE 141  Serial port selection dialog boxes

7 In the navigation dialog box that opens, locate the firmware upgrade file

(4000001 .dxf, for example), highlight it (one click) and click Open (Figure 142.

Delogger looks in the directory C:\Program Files\Delogger\Firmware\mt by default.

You can select files in other directories using this dialog box if necessary.

Load Firmware To Internal Structure

Look jr: |@ mt ﬂ I‘j‘ ER-
A 316vdbs.def
! 309v3bs.def
My Recent 3160001 df
Documents 4000001, dxf
Desktap

My Documents

Iy Computer

My Metwork  File name: | ﬂ DOpen |
Places
Files of tupe: |Upgrade File [*.dxf) j Cancel

FIGURE 142 Load Firmware... dialog box

8 Follow the on-screen instructions.
During the upgrade, do not remove any cables, or reset or power-down the DT800.

9 Wait until the upgrade is complete (may take up to 15 minutes; depends mainly on the
host computer).
Successful completion is indicated by
e the DT800 going through a firm reset, which causes its front-panel LEDs to carry
out their standard startup sequence (see “LED Sequence on Startup” on page 28)
¢ Delogger (or DeTransfer) presenting you with an “upgrade successful” message.
These indications occur at the same time.

10 To confirm that the DT800 is now running the new firmware, make a normal software
connection to the DT800, send TESTO and check that the version number returned now
ends in the name of the firmware upgrade file you used (4.00.0010 , for example).

11 While connected to the DT800, configure it with your preferred settings and programs.

The upgraded DT800 is now ready for use.

Firmware Upgrade — PC Card

Here's the procedure for upgrading the firmware of a DT800 by inserting a PC Card (ATA

Flash type) infto the DT800.

You must firstly prepare the PC Card by using DeTransfer to load the firmware upgrade file

onto the card correctly (by splitting it into three component files: Loader.S, Firmware.BIN

and ONINSERT.DXC). Your computer must have a PC Card drive, or network access to one.

Once the PC Card is prepared, you can use it o upgrade the firmware of one or many

DT800s.

1 Carry out step 1 of “Firmware Upgrade — Host RS-232 Port” to obtain the firmware
upgrade file.

2 Carry out step 4 of “Firmware Upgrade — Host RS-232 Port” to check that you have a
suitable version of DeTransfer.

3 Prepare the PC Card as follows:

a) Insert an ATA Flash PC Card into the computer’s PC Card drive.
There needs to be about 1.5MB of free space on the card. Existing firmware upgrade
files at the card’s root directory will be overwritten, but all other files on the card will be
left untouched.
From DeTransfer’s File menu, choose Prepare Firmware for PCMCIA Upgrade
(DT80/800).
In the Load Firmware to Internal Structure dialog box that opens, locate the firmware
upgrade file (4000001.dxf, for example), highlight it (one click) and click Open.
In the Save Loader To File dialog box that opens (Figure 143), navigate to the root
directory of the PC Card (that is, the card must be selected/visible in the Save in list box
as shown in Figure 143), then click Save.
The Loader.S file is extracted from the firmware upgrade file (.dxf) and saved to the
root directory of the card.
Warning Some versions of DeTransfer incorrectly have Save as type set to
S Record Files (*.dwn) at this point. In this case, select All files (*.*) from the Save
as type drop-down list, and ensure that file is called Loader.S in the File name field.
In the Save Firmware To File dialog box that opens (Figure 144), check that the card is
still present in the Save in list box, then click Save.
The Firmware.BIN file is extracted from the firmware upgrade file and saved to the
root directory of the card.

b

C,

d

€
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Select the PC Card here.

Save Loader To File

Savejn L—| L] Ifi( Ed-
Wu Pecant
LeEsrIop
My Metwork  File name: |Lnader 5 ﬂ Save |
Places
Save a3 lype: |S Record Files [*.dwn) j Cancel

FIGURE 143 Saving the Loader.S component of the .dxf file to the card

Save Firmware To File

Save irn |=u- Removable Disk [E:] ﬂ &k B~
(V= —
Desktop
My Metwark  File name: Fi[r|'||,.'.,|.5|.5- ﬂ B
Flaces |
Saveaslype:  |Binary Files [“bin] =] [

FIGURE 144 Saving the Firmware.BIN component of the .dxf file to the card
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f) In the Save ONINSERT.DXC Commands dialog box that opens (Figure 145), check that

9

a)

b)

C

d

the card is still present in the Save in list box, then click Save.
The ONINSERT.DXC component of the firmware upgrade file is saved to the root
directory of the card.

Save ONINSERT.DXC commands

Savein: |l=d Removable Disk [E:) j £ E-

LE ’ ‘

Desktop ‘ ’

by Network
Places

j Save |
Cancel

FIGURE 145 Saving the ONINSERT.DXC component of the .dxf file to the card

File name: I:Ir'-llr'-lEEF'T.[:1==:'

Save as hpe: |DTBUU Command Files (*.0xC) j

Remove the card from the drive.
The card is ready. It will now automatically upgrade the firmware of any DT800 it is
inserted into.

Use the prepared card to upgrade a DT800's firmware as follows:
Power the DT800 as described in “Recommendation — Power” on page 193.
Insert the prepared card into the DT800.
You don’t need to halt or reset the DT80O0 first. Any logged data is transferred to the
card (this is normal card insertion procedure; see “Retrieving Logged Data — Memory
Card Transfer” on page 81), then the firmware upgrade process starts automatically.
During the upgrade, do not remove any cables, or reset or power-down the DT800.
Wait until the upgrade is complete (will take 2 to 3 minutes).
Successful completion is indicated by
e the DT800 going through a firm reset, which causes its front-panel LEDs to carry
out their standard startup sequence (see “LED Sequence on Startup” on page 28)
e DeTransfer presenting you with an “upgrade successful” message.
These indications occur at the same fime.
Remove the card from the DT800.
Warning Every time you insert this card into a DT800, it will automatically
upgrade the DT800's firmware.

If you want the DT800 to continue operating, start a job using the RUNJOBJobNameé'
command (see page 16).
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Confirmation of Card Upgrade
When a DT800 resets at the end of a firmware upgrade from a card, it writes status
information to the card. This information includes the DT800’s serial number and firmware
version.
In this way, the card accumulates a history of each DT800 it was inserted into along with all
data and firmware versions for each DT800. Later, using a computer with a PC Card drive,
you can refrieve the upgrade history from the card as follows:
a) Using a fext editor such as Windows’ Notepad, open the EVENT.LOG file (in the card’s
EVENTS directory).
b) Look for lines that contain a DT8OO serial number (such as 080315 ) along with the
message "Reset XXX JOMXXX" (where XXX xxxxxx is the firmware version
number).

In case you ever need to use manual recovery to put the DT800 into upgrade mode
(described in separate documentation), here is the procedure:

1 Open the DT800’s case (described on page 31).
2 Place the top half of the DT8OO upside-down in front of you as in Figure 146.

FIGURE 146 Ready for jumper insertion

3 Install a jumper to short out the bootstrap pin header located next to the AA 3.6V
Lithium battery on the power supply PCB (Figure 147).
Note that some older versions of the DT800 do not have this pin header, in which case
you must use a jumper wire to connect pin 4A to pin 6A on the righthand DIN
connector as shown in Figure 148.
Use of the pin header is preferred because it avoids accidentally connecting the wrong
signals on the DIN connector.

4 While watching the front-panel LEDs, press the DT800’s hardware reset button once
(see Figure 12 on page 25).

5 Wait for the front-panel LEDs to flash, then remove the jumper (or jumper wire).

o

Double-check that you've removed the jumper wire. (I's easy to forget this.)

7 Close the DT800's case (described on page 38).
The DT800 is now in upgrade mode, which is covered in other dataTaker
documentation.

.Wiring pl68 ‘Schedu|es p44 .Chunnel Types p63 .Chcnnel Options p71 .Alarms p96 ' Parameters p107 . Switches p111 . Error Messages p197

FIGURE 147 Location of bootstrap pin header

DIN connector

Bootstrap pin
header

76 54 3 2 1
TEFEFEEE
EEEAEEE-2

FIGURE 148 Inserting an upgrade jumper — older versions only
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ERROR MESSAGES

The DT8OO returns a message when it detects an error in a command, an error in an input Errors that are a result of reading a channel will cause a value of 99999.9 to be returned or
channel, or an operational difficulty. The form of the error report is controlled by the /U logged as the reading. This value is not modifiable by format channel options.

switch. The default is the verbose form shown in the table below. If the switch is set to /u the Errors that occur as a result of reading an alarm channel are reported in the same way as
error message is reduced fo an error number (e.g. E3). (Note this Switch also reduces the data channels, and the alarm condition automatically becomes true.

verbosity of other returned data).

The table below lists all of the DT8OO errors, along with an explanation of their likely cause
Error messages can be switched off by the /m switch. The default is for errors to be reported and/or correction.

(/M). During a data retrieve operation, error reporting is disabled until the unload is complete
(see “Fixed-Format Mode /H" on page 21).

Error Number and Description Error Category
e Cause/Action Syntax Operation Memory Reading Hardware

E1 - Time set error 0
® Must be in format defined by P39 and P40
¢ lllegal separator or non-digits entered
E2 — Input buffer full
¢ Command too long (maximum 250 characters) a O O
® Successive commands input too quickly (with no flow control)
E3 — Channel option error 0
¢ lllegal channel option used
® Mutually exclusive options used

E4 — Clear data memory 0 [
® Attempt to enter new schedule while the store contains data, or LOGON is enabled

sobpssayy J011] S2UIIIJIY — )] #bd

E5 — Data memory full 0 0
o Internal data storage memory is full
® Overwrite switch not enabled (/O)
E6 — Data memory empty ]
® No data in internal or card memory
E7 — Day set error
¢ lllegal day number entered
E8 — Parameter read/set error
 Parameter index out of range
® Parameter value out of range
E9 — Switch error
® Missing switch command character
o |llegal switch command character
E10 — Command error
 Unrecognized keyword
E11 — Input(s) out of range 0 0
¢ One or more analog inputs is over range
® Check common-mode voltage

g
g
8
O
-
©0
(=}
o
m
I
(*]
=
2
(1]
0
(")
Q
Q
1]
("]

O O g|d

Table: DT800 Error Messages (sheet 1 of 6)
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Error Number and Description Error Category
e Cause/Action Syntax Operation Memory Reading Hardware

E12 — Channel list error 0
® Channel number outside the legal range
 Options invalid for channel type
e Incomplete channel sequence
¢ Invalid channel type
o Shared channels illegally specified
e Polynomials or spans specified for day or time
e Polynomials or spans index out of range
E13 — Digital failure U] U]
* Digital input — output circuit has failed
® Return dataTaker for service

E14 — Communications error 0
¢ Baud rate, parity or stop bit errors
 Framing errors due to noise on Host RS-232 port

E15 — Assignment error 0
® Channel number too large
® Output channel or system variable out of range
o Counter preset fo value greater than maximum count — that is, 1C(25)=30

E16 — Linearization error(s) 0 0

® Thermocouple outside range
© RTD or thermistor outside linearization range

sobpssayy J011] S2UIIIJIY — )] #bd

E17 — Clear card data 0 0
¢ Inserted card has data in data area
E18 — STATUS command error 0

® STATUS incorrectly entered

® STATUSn outside the range 1 to 14
E19 — Card write-protected 0 ]
* Move card write-protect switch to unprotected
E20 - lllegal character(s)

o Invalid characters in the command
E21 — lllegal separator(s) 0

® Commands not separated by spaces or return
E22 — Statistical option error

o Statistical option not in each multiple report
E23 — Scan schedule error 0
o Schedule ID not A, B, C, D, E, F, G, H, 1,J,K, XorS

 Scan time interval too large (>65535)

 Scan interval type invalid

o Event or counter channels invalid

g
g
8
O
-
©0
(=}
o
m
I
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=
2
(1]
0
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Q
Q
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E24 — Unload command error O
o Schedule ID is not one of A, B, C, D, E, F, G, H, I, J, K, Z or X (not S or immediate)
E25 — Channel table full 0 0

o Internal acquisition and alarm table filled (maximum 500 entries)
¢ Additional channels cannot be declared

E26 — Halt command error 0
o Schedule ID not A, B, C, D, E, F, G, H, |, J, K (not S or immediate)

Table: DT800 Error Messages (sheet 2 of 6)

Page
198

.Wiring pl68 .Schedu|es p44 ’Chunnel Types p63 .Chcnnel Options p71 .Alarms p96 ‘ Parameters p107 ’ Switches p111 . Error Messages p197




Error Number and Description Error Category
e Cause/Action Syntax Operation Memory Reading Hardware

E27 — TEST command error O
® TEST incorrectly entered
® TESTn where n is outside the range O to 40

E28 — Go command error 0
o Schedule ID not A, B, C, D, E, F, G, H, I, J, K

E29 — Poly/span declaration error N

e Polynomial or span index out of range (1 to 50)
o Individual terms not separated by a comma
® Range of terms outside 1.0e — 18 to 1.0e18

E30 — Analog PCB not found 0
o Faulty circuit board, circuit board connector, or circuit board power supply
e Contact your dataTaker representative.

E31 — File system error

e Can't find expected file O O O
E32 — Job not found 0

 The named job cannot be found.

E33 — File system not initialized [ 0

® Unable to initialize the DT8OO file system (SRAM or other failure)
o Contact your dataTaker representative.

sobpssayy J011] S2UIIIJIY — )] #bd

E34 — Burst complete Message only; not an error
o Indicates successful completion of burst (not an error)

E35 — Card faulty [ 0
® Memory card may have an electrical fault

E36 — Directory not found 0 0

® The named directory cannot be found.

E37 — No current job

o There is no current job in the DT800.
E38 — File not found 0
© Named file cannot be found

® Drive lefter or path incorrect

o File does not exist

|
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E39 — Channel list fixed /F 0

® Changes to program are not allowed

E40 — No data found 0

® No logged data to unload in specified time inferval

E41 — Program area full 0 ]

 Program area on memory card full

E42 — No card inserted 0 ] 0

® No memory card inserted info card socket
® Memory card not fully inserted
® Memory card battery discharged
® Memory card failure
E43 — Serial sensor chip failure 0
® RS-485 interface hardware has failed
o Return dataTaker for service
E44 — Job locked or has data — program ignored until END 0
 Unlock job first
o Clear job’s data/alarms first

Page
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Error Number and Description Error Category
e Cause/Action Syntax Operation Memory Reading Hardware
E46 — Flash checksum error ] 0

® Flash has failed checksum test
© DT800 may behave strangely
® Return dataTaker for service

EA7 — User string error 0
e Incorrect declaration $="text” or n$="text"

E48 — Channel list fixed /F — program ignored until END 0
® Program changes not allowed

E50 — Job locked or has data 0
o Unlock job and delete its data and alarms first

E51 — ALARM/IF command error 0

o Setpoint character <, >, <> or >< missing
* AND, OR, XOR incorrectly entered
o Setpoint not specified or too large
o Delay incorrectly specified
E52 — Alarm text memory full 0 N
® Memory for storage of alarms text is full (fotal is 16384 characters, shared with expressions text)
® Cannot specify additional alarm strings

sobpssayy J011] S2UIIIJIY — )] #bd

E53 — No statistical samples O 0
* No statistical sample taken so cannot calculate statistical function
E54 — Expression error N

® Syntax error
® Expression too complex
E55 — Expression memory full 0 N
® Memory for storage of expressions text is full (total is 16384 characters, shared with alarms text)
® Reduce number of expressions

E57 — Unable to create job 0
 No internal memory available
E58 — Job name error 0

® JobName is too long (max. eight characters, no spaces)

¢ JobName contains non-alphanumeric characters (#, *, [ , &,... not allowed)
E60 — SRAM failure ] 0
® RAM number n has failed self test

® May cause strange behaviour and data loss

o Return dataTaker for service
E61 — PC Card memory failure ] 0
 Replace memory card battery

 Replace memory card (memory card cannot be serviced, except for battery replacement)
E62 — Flash (startup) program password error

o Flash program is password-protected

® Password mismatch

E63 — Flash program command error

® Syntax error

E64 — Invalid channel in BURST

o See “Burst Mode Sampling” (page 53)

E65 — ALARM undefined

e Alarm n does not exist
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Error Number and Description
e Cause/Action

Error Category
Syntax Operation Memory Reading Hardware

E70 — Bad sensor port number
® Serial sensor: can only be one port at present

O

E71 — Output buffer overflow
o Serial sensor: attempting fo construct an output prompt longer than 250 characters

E72 — Scan buffer overflow
e Serial sensor: attempting to scan for an input string longer than 50 characters

E73 —\nnn too big
o Serial sensor: special character code not between 1 and 255

E74 — CTS detect timeout
o Serial sensor: CTS timed out

E75 — Transmit timeout
® Serial sensor: transmit confirm timed out

E76 — Invalid output format
o Serial sensor: bad %..type construction

E77 — Invalid output type
o Serial sensor: unsupported %..type (that is, not %f, etc.)

E78 — Expecting %x[args]
o Serial sensor: bad %..type construction

E79 — Expecting %x[nCV]
o Serial sensor: expecting [nCV] after %..type

E80 — nCV out of range
o Serial sensor: n of nCV must be in the range 1 to 500

E81 — Expecting ] after %x[args
o Serial sensor: too many [nCV] after %..type

E82 — Invalid %c width
o Serial sensor: width must be 1 for %c

E83 — Invalid scan %x format
o Serial sensor: bad %..type construction

E84 — Expecting scan %x[args]
o Serial sensor: bad %..type construction

E85 — Integer too big
o Serial sensor: must be in the range 0 to 65535

E86 — Invalid CTS format
o Serial sensor: bad \C construction

E87 — Invalid RTS format
® Serial sensor: bad \R construction

E88 — Invalid \W format
® Serial sensor: bad \W construction

Ogoooogoooogooga oo

E89 — Receive time out
® Serial sensor: expected characters were not received within timeout period

E90 -} expected to end timeout
o Serial sensor: not expecting closing } in input block

O

E91 — { not expected here
o Serial sensor: not expecting opening { in output block

O

E92 — Bad end of \nnn
o Serial sensor: expecting definition after \

O

_. Wiring p168 Schedules p44 . Channel Types p63 . Channel Options p71

@ oS 575 @ Paramete P10 IR a00 E M JYeReE T

sobpssayy J011] S2UIIIJIY — )] #bd

Page
201



g
g
8
O
-
©0
(=}
o
m
I
(*]
=
2
(1]
0
(")
Q
Q
1]
("]

Error Number and Description
e Cause/Action

Error Category

Syntax

Operation

Memory Reading Hardware

E93 — Bad break definition
e Serial sensor: no specification of number of character periods

O

E94 — Null control string
o Serial sensor: out of buffer space to allocate to control string

® Reset DT800

E95 — Bad match definition
* Serial sensor: bad \M construction

|

E96 — n$ out of range
o Serial sensor: n of n$ must be in range 1to 10

O

E97 — Expecting %S[n$]
o Serial sensor: expecting [n$] after %S

O

E98 — Flash writing error
o Flash memory faulty
o Return DT800 for service

E99 — Flash reading error
® Flash memory faulty
 Return DT800 for service

E100 — Drive to format not specified
® Specify the drive to be formatted (for example, A: or B:).

E101 — Drive letter not valid
e Can only format drive A: or B:

E102 — "' expected after drive letter
® Must specify ¢ after the drive letter (for example, A:)

E103 — Extra stuff after "' not needed
* Do not specify any directories or files when only a drive letter is required.

I o o |

E104 — Drive format failed
® Unable to format the specified drive. It may be write-protected or damaged.

E105 — Command invalid between BEGIN..END
© The RUNJOBONRESET command is not allowed as part of a job definition.

|

E106 — Pn(s) in USER.INI out of range
® An outof-range parameter has been specified in the USER.INI file. It must be changed for correct operation.

E107 — Counter is already used as a trigger
o The specified counter is already used as a trigger and cannot be used again.

E108 — System too busy — try again
® The systems need:s to sleep for a short period to complete an operation, but is unable to do so (because the system is
too busy). This can happen if P15=2 or an Ethernet cable is plugged in.

E109 — File 10O error: detailed description
e An error occurred while reading or writing to a file on one of the drives (A:, B: or C:). The detailed description will
contain exact details of the error type. For example, a write-protected file cannot be written to.

E110 — Internal File IO error: detailed description

® An internal error occurred while reading or writing to a file on one of the drives. This error should not normally occur.

E111 — Channel table fulll Extra channels ignored.
® The maximum number of channels across all schedules for one job that can be defined is 500. Any more channels
will be ignored.

E112 — Insufficient space for job on PC card
e Card does not have enough free space.
® Create more space on the memory card then try again, or use another memory card.

O

Table: DT800 Error Messages (sheet 6 of 6)
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Glossary

4-20mA loop

A common industrial measurement standard. A transmitter controls a current in the range of
4 to 20mA as a function of a measurement parameter. Any receiver(s) or indicator(s) placed
in series can output a reading of the parameter. Main advantage is 2-wire connection and
high immunity to noise pick-up. Usually powered from a 24V supply.

50/60Hz rejection

The most common source of noise is that induced by AC power cables. This noise is periodic
at the line frequency. DT800s are able to reject most of this noise by integrating the input for
exactly one line cycle period (20.0 or 16.7ms).

Q

ohm

PA

microamp

ps

microsecond

pStrain

microstrain

pv

microvolt

acquisition

See “data acquisition system” on page 205.
actuator

A device that converts a voltage or current input info @ mechanical output.

ADC

Analog-to-Digital Converter. Part of the DT800's input circuitry that converts an analog input
voltage to a digital number (in other words, it converts a smoothly-varying signal to a
quantized digital value). The DT800 is a digital instrument, and therefore requires an ADC
to convert analog sensor signals into digital form prior to processing. Important characteristics
of an ADC are its linearity, resolution, noise rejection and speed.

ADC settling time

See “channel seftling time” on page 204.
Ah
Ampere-hours

analog

Analog channels are designed for information that can vary continuously through a
potentially infinite number of values — for example, the time swept out by the hands of a
clock, or the output of a thermocouple. Compare with digital.

append

To add a new record or data to the end of a file, database, string or list. Appendere (Latin)
means “to hang”.

' Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

ASCll

American Standard Code for Information Interchange. A coding system designed for
standardizing data transmission to achieve hardware and software compatibility. It assigns
an 8-bit code to each of the 128 standard characters: 96 visible characters — letters,
numbers and punctuation marks (including the space character); 32 hardware control
characters — sounding a bell, advancing a printer page, carriage return, line feed and so
on. See “ASClI-Decimal Table” beginning on page 189.

asterisk (*)
Also called splat or star

asynchronous

Not synchronized, not occurring at pre-defermined or regular intervals. A telephone
conversation is asynchronous because both parties can talk whenever they like. In an
asynchronous communications channel, data is fransmitted intermittently rather than in a
constant stream.

autoranging

The process of changing amplifier gain automatically so that the signal is amplified as much
as is possible without exceeding output limits.

autozeroing

A stabilization method for removing errors due to a drift in the input offset of a measuring
system. Also called zero correction. See “Speed versus Accuracy” on page 188.

base date and time

The DT800’s base date is 01/01/89. This is "day zero”.

If you've set the DT800’s clock/calendar, it counts time from midnight (00:00am) on
01/01/89, or from midnight on the current day — see P39 on page 109. If you haven't set
the clock/calendar, any time value included with your data is the interval since the DT800
was powered up.

bit

The smallest unit of information in a computer. A bit has a single value: either 0 or 1.

Computers generally store information and execute instructions in bit-multiples called bytes.
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brackets and braces

Delimiters:
0 Round Used to
brackets o identify channel options
(parentheses)  ® group terms within expressions.
[ Square Used to
brackets @ enclose channels and commands to be conditionally executed
within alarms and IFs — for example, [LCV=1CV+1 HB]

¢ enclose channel variable to be used within a serial prompt or
parse command — for example, %f[17CV]

e indicate simple grouping (that is, that the contents of the square
brackets are to be considered as a single entity and not separate
items) — for example, [CR] indicates that CRis the single
control character carriage return and not two uppercase
characters Cand R

{} Braces Used to

o signify user-definable optional seftings. For example, V{ n}
signifies that the voltage excitation channel option V is user-
definable: you can specify your own value by replacing { n}
with a value like 2000 so that V{ 1} becomes V2000, or you
can omit { N} to have the DT800 use its default (that is, V{ n}
becomes V).

® signify output actions in the serial sensor command (see

page 161).

Used to signify action commands/processes in ALARMand IF
statements. See “Alarm Action Text” on page 99 and “Conditional
Processing — IF... Command” on page 60.

{{n Sequence

Operators:
<> Angle brackets  Used for
e testing alarm conditions
e conditional expressions — see “Conditional Calculations” on
page 94.
bps
bits per second
bridge

A sensitive and stable means of measuring small changes in resistances. They are particularly
useful when applied to strain gauges (as found in pressure sensors and load cells). See
“Bridges” on page 146.

buffer

An area of memory where data is held temporarily until the system is ready for it, or in case
it is needed in the future.

byte
A unit of information that is eight bits long
carriage return

Also known as a return, usually abbreviated to CR. The DT800’s default is to suffix each
scan’s data with a carriage return (see page 108). Symbol: O
In the ASCII character set, a carriage return has a decimal value of 13.

' Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

channel definition

A channel’s ID followed by any channel options (in round brackets). See Figure 40
(page 44).

channel ID

A channel’s number and type. See Figure 40 (page 44).

channel list
A list of channel definitions, each separated by a space. See “Channel List” (page 45).

channel settling time
The time allowed for the input signal to the ADC to stabilize before it is measured.

clock
The DT800 has two clocks:
e its realtime clock/calendar, which you can set to your actual time
* a clock that controls the speed of the DT800’s ADC, and therefore controls burst speed

CMRR

Common-Mode Rejection Ratio. A measure of the influence of common-mode voltage
(unwanted) on the output of the DT80O's instrumentation amplifier (see “common-mode
voltage” below).

More precisely, CMRR is the ratio of the common-mode voltage at the amplifier’s input to the
common-mode voltage at the amplifier’s output, expressed in dB. It indicates the quality of a
measuring system’s input electronics. Relevant to basic (differential) inputs only.

CMRR = 20 logE—Yem [0

OV x Ay
where
Vem is an applied common-mode voltage
Vout is the resulting output voltage
Av is the amplifier's voltage gain

command file
A DT800 program. See “program” on page 208.

command line

One or more DT800 commands typed one after the other, separated by tab or space
characters, and ending with a return character. Limited to a maximum of 250 characters
(including spaces, tabs, underscores,...). For example

RA10S T 4V 5TK 0O
is a command line made up of four DT8OO commands (separated by spaces).
A DT800 schedule command is a particular instance of a command line.

In word processing, a return character signifies the end of a paragraph; for the DT800, a
return character not only defines the end of a command line but is also the signal to the DT800
to process the command line.
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common-mode voltage

An unwanted AC and/or DC voltage that offsets both inputs to the DT80Q's instrumentation
amplifier (with respect to amplifier ground). It is unwanted because it usually originates from
nuisance sources such as electrical noise, DC offset voltages caused by the sensors or the
equipment being measured, or from ground loops.

Typically in industrial measurement, the sensor signals you apply to the DT800’s input
terminals consist of
e the small component you want to measure (a few mV to a few tens of mV), PLUS
® a large unwanted component (a few V to a few tens of V) — the common-mode

voltage.
Instrumentation amplifier
(precision, differential, analog input amplifier)
Vwanted i
Vunwanted T Vou = Gain x Vpji (ideally)

=

Wittt 2 Veemmemmesh (VCM)
VWanied = VDifferenﬁc| (VDiﬁ()

FIGURE 149 Common-mode voltage Vcp and Differential voltage (Vpig)

When the DT800 makes a measurement, both of these components are applied to the inputs
of the its instrumentation amplifier. Then, when configured for basic (differential) use, the
amplifier does two things:
® It rejects most of the common-mode voltage (the unwanted signal). How well the
amplifier does this is indicated by its common-mode rejection ratio — see “CMRR” on
page 204.
e |t amplifies the difference between the signals on its two inputs. This is the wanted
signal and is called the differential voltage — see “differential voltage” on
page 205.
Common-mode voltage is calculated as the average of the voltages between the measurement
system’s ground and the two input terminals:

+ vV itV
vin(=v2—v1)(§ M

Vi \ \/ ‘Vout

FIGURE 150 Common-mode voltage Vcp and Differential voltage (Vpig)

CR

See “carriage return” on page 204.

crest factor
The peak-to-RMS voltage ratio of an AC signal (Figure 151).
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A pure sine wave has a crest factor of 1.414. If the crest factor is less than 1.4, the waveform
is flattened; if the crest factor is greater than 1.4, the waveform is peaked.

RN Peak value
A, — — = RMS value

FIGURE 151 Crest factor

DAC

Digital-to-Analog-Converter

data acquisition system

A measurement system that scans a range of analog and digital channels, converts the
readings to digital format, and forwards the data to a host. The host does any storage or data
manipulation required. See also “logging” on page 207.

data logging system
A data acquisition system with its own on-board data storage and manipulation facilities. See
also “logging” on page 207.

dataTaker

The name of the family of stand-alone data logging, acquisition and associated equipment
manufactured by dataTaker (Aust.) Pty Ltd.

dataTaker releases:

1983dataTaker DT100

1987 dataTaker DT200

1990dataTaker DT500 series, DT600 series, and the DT50

2000dataTaker DT800

DCE

Data Communications Equipment. The controlling device in an RS-232 communications link.
A DCE device (a modem, for example) establishes, maintains and terminates the RS-232
conversation, enabling a DTE device (such as a computer or a DT800 data dataTaker) to
communicate over phone lines or data circuits. A DCE device connects to the RS-232 interface
of a DTE device. See “DTE” on page 206.

default

An attribute, value or option that is assumed if none is explicitly specified. A state or group
of operating conditions (determined by the manufacturer and factory-set) to which the DT800
automatically reverts affer a reset.

differential voltage

The difference between the voltages on the two inputs of the DT800’s instrumentation
amplifier (the dataTaker's precision, differential, analog input amplifier). See “common-mode
voltage”on page 205.

digital

Digital channels are designed for information that has a finite number of values. For the
DataTaker, computers and other electronic equipment this number of values is two; for
example, the states of a switch (on/off) or pulses from a digital counter (high/low or 1/0).
Compare with analog.

Peak value

RMS value

Crest factor =

direct commands
Commands that perform direct tasks within the DT8OO the moment they are sent (for example,
switch, parameter, unload, alarm, job and delete commands).
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directory

Another name for folder

DSD

DataTaker S-record download format. The format of the DT800's firmware upgrade file. See
also “S-Record” on page 210.

DTE

Data Terminal Equipment. The information source and/or destination in an RS-232
communications link. The DT800's Host RS-232 port and Serial Channel are DTE devices, as
is every PC's RS-232 port (serial port).

Usually, an RS-232 communications channel has a DTE device at one end (typically a
computer — or more precisely, the computer’s UART chip) and a DCE device at the other end
(for example, a modem) — see “DCE” on page 205. But two DTE devices can also be
connected directly together for successful RS-232 communication. This is the primary way that
the DT800 (a DTE device) communicates with its host computer (also a DTE device). A null-
modem cable is required between the two DTE devices — see “null-modem cable” on
page 208 and “DT800 Direct (Local) RS-232 Connection” on page 129.

echo

A communications option for commands you send to the DT800. When echo is turned on (by
the echo switch /E ), commands you send to the DT800 are automatically returned to the host
computer screen.

Echo is useful for troubleshooting: when the echo is on, you can see by the returned
commands that the DT8OO is actually receiving them. (Once you're confident that it is
receiving, you can turn the echo off.) Also, any error message appears right under the echo
of the erroneous command, making the error obvious.

EEPROM

Electrically-Erasable Programmable Read-Only Memory. A special type of PROM that can be
erased by exposing it fo an electrical charge. Requires data to be written or erased one byte
at a time (compare with “Flash” below). Retains its contents even when power is unavailable.
See also “Memory” on page 30.

enable
Turn on or activate

EPROM

Erasable Programmable Read-Only Memory. A special type of PROM that can be erased by
exposing it o ultraviolet light. Retains its contents even when power is unavailable.

Ethernet

A LAN (local area network) technology developed by Xerox, Intel and DEC, and subsequently
adopted by the IEEE (Institute of Electrical and Electronics Engineers) as a standard. The
DT800 supports 10BaseT Ethernet, which uses a twisted-pair cable with 100 meters
maximum length between nodes and operates at a data transfer rate of 10Mbps. Ethernet is
the most common type of LAN used with the TCP/IP protocol.

firmware

Software stored inside the dataTaker (its operating system, for example). The DT800’s
firmware is semi-permanent, and you can upgrade it with a simple file transfer (instead of
having to change hardware inside the dataTaker).

Flash

A special type of EEPROM that can be erased and reprogrammed in blocks (instead of one
byte at a time — compare with “EEPROM” above). Flash memory is therefore much faster to
erase and re-write. Retains its contents even when power is unavailable. The DT800’s

' Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

firmware is stored in Flash memory. See also “Memory” on page 30 and “Upgrading DT800
Firmware” on page 193.

flow control

The process of controlling the flow of information between communications devices. For
example, if data is being sent too quickly from a DT8OO to its host computer, the computer
tells the DT800 to temporarily stop sending data; then when the computer has caught up, it
tells the DT80O0 to resume sending data. See “Flow Control” on page 127. Hardware
handshaking (hardware flow control; RTS/CTS) and software handshaking (software flow
control; XON/XOFF) are alternative mechanisms of flow control.

The DT800’s DO. command performs another type of flow control; program flow control. See
“Unconditional Processing — DO... Command” on page 61.

folder

Another name for directory

format
A specific organisation of related information

frame
A binary multiple (1, 2, 4, 8,...) of fundamental samples. See “Maximum Scan Rate” on
page 63.

FTP

File Transfer Protocol. A TCP/IP program, service and protocol for copying files from one
computer to another.

fundamental sample

Normal mode and fast mode For any one channel, the average of the background
measurements the DT800 takes during a mains cycle. See “Normal Mode Sampling”
(page 51), and Figure 51 (page 51).

Burst mode The basic measurements that the DT800 takes then uses to derive each burst
reading. See “Burst Mode Sampling” (page 53), and Figure 55 (page 56).

See also “reading” on page 209.

Gregorian calendar
The reformed Julian calendar now in use. A Gregorian year consists of 365 days, and a leap
year of 366 days occurs in every year whose number is exactly divisible by four (except

centenary years whose numbers are not exactly divisible by 400, such as 1700, 1800 and
1900).

ground

A common return path that is the zero voltage reference level for the equipment or system. It
may not necessarily be connected to earth.

ground loops

More often that not, grounds in a measurement system are not at the same electrical potential
— differences may be from microvolts to many volts. Then, if signal wires happen to connect
different grounds together, currents can flow and result in unpredictable measurement errors.
These unintended conduction paths are referred to as ground loops. The DT800 has been
designed for maximum immunity to ground loops — see “DT800 Analog Sub-System” on
page 148.

guard

An actively-driven shield around input signal conductors that is maintained at the common-
mode voltage of the input signal.

Signal guarding is used when a sensor has a high output impedance and the cable’s
capacitance and insulation leakage are significant. See “Input with Guard” on page 183.
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hash (#)

Also called pound or number sign (or crosshatch, hatch, number, sharp or
octothorpe)

heartbeat

The brief flash that the Acquiring LED makes every three seconds while the DT800 is awake.
See step 3 on page 28.

host computer

The computer you use for supervising the DT800

host software

The software you run on the host computer to supervise the DT800. See “DT800-Friendly
Software” on page 10.

hot plugging

Adding (or removing) devices to the DT80O’s USB while it is running and having the DT800's
operating system automatically recognize the change.

hunting

An undesirable oscillation

HWFC

Hardware flow control (RTS/CTS). Also known as hardware handshaking. See “flow
control” on page 206.

Hz

Hertz. A unit of frequency (or change in state) of one cycle per second. Replaces the term
cycles per second (cps).

instrumentation amplifier

A precision differential amplifier for amplifying the DT800’s analog input signals (wanted)
and rejecting any common-mode voltage (unwanted). See Figure 3 (page 13) and Figure 92
(page 148).

IP address

A device’s address on an Ethernet network. Every device connected to an Ethernet network
must be assigned its own unique IP Number.

ISO

International Organization for Standardization

job

A logical “hold-all” for a group of schedules and other commands, and related data and
alarms. Each job has a name and a directory structure that organizes this information. See
Figure 8 on page 17 and “Jobs” on page 15.

Julian calendar

The calendar established by Julius Caesar in 46BC, which fixed the length of the year at 365
days, with 366 days in every fourth year (leap year), and months similar to today’s calendar
(Gregorian — see page 206).

kb
kilobit
kB
kilobyte
kbps

kilobits per second
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kelvin sense point

A particular point in a measurement circuit where a measurement should be made to ensure
the best possible accuracy by ensuring that unwanted voltage drops due to current flows are
minimized. Symbol Ty

LED indicator

Light-emitting diode indicator. The DT800 has five LEDs on the front panel, which light to
indicate Card Busy, Attention, Acquiring, Logging and Charging. See “LEDs” on page 28 for
more details.

log

Verb: to store or record information

Noun: a sfore or record containing information

logging

Recording or storing data. The DT800 logs data to its internal memory and/or an external
memory card. Logging is a separate, user-configurable operation that the DT800 performs in
addition o its basic function of data acquisition (taking measurements from sensors connected
to its inputs). See also “data logging system” on page 205 and “data acquisition system” on
page 205.

Isb

least significant bit

LSB

Least Significant Byte

mQ

milliohm

mA

milliamp

Mb

megabit

MB

megabyte

Mbps

Megabits per second

monolithic sensors

Also called IC (Integrated Circuit) sensors. Sensors that are constructed on a single piece of
silicon using integrated circuit fabrication techniques. Available sensors include those for
measuring temperature (see “IC Temperature Sensors” on page 145), pressure, acceleration
and concentration of various compounds in gases and liquids.

ms

milliseconds

msb

most significant bit

MSB

Most Significant Byte
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multidrop

In communications, a multidrop configuration allows multiple nodes to be connected in
parallel by means of a single twisted-pair cable. This requires tristate outputs on each of the
nodes.

multiplexer

A “many-in, one-out” switching network that allows many input signals to time-share one
analog input circuit. It sequentially routs multiple channels to a single signal processing
system. The DT80O0 has six input multiplexers that service all of its analog input terminals (see
“Channel Pairs” on page 12).

noise

Unwanted voltage or current (generally with an AC component) superimposed on the wanted
signal.

null-modem cable

A communications cable for connecting two DTE devices together (for example, a PC to
another PC, or a DT800 to a PC) — see Figure 139 on page 191. Also known as a
crossover cable.

number sign (#)

See “hash (#)" on page 207.

nybble

Half a byte (four bits)

parse

To identify components of a command string

PC

A personal computer of the IBM or [BM-compatible type. (Although the Macintosh is
technically a PC, it is not referred to as such.)

PCB
Printed Circuit Board

PC Card

A memory card that conforms to the PCMCIA (Personal Computer Memory Card International
Association) standard. The DT800 uses Type I, Il or lll PCMCIA memory cards (ATA Flash

fype).
peak-to-peak

The value of an alternating quantity measured from its negative peak to its positive peak.

/\ Peak-to-peak (p-p)

N

FIGURE 152 Peck-to-peak measurement

period
The time taken for a cyclic event to repeat itself. Reciprocal of frequency:
Period = — 1

Frequency

' Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

PID

Proportional, Integral, Derivative. A three-mode control algorithm commonly used in industrial
control. A PID control loop automatically adjusts its response according to how close the
measured value is fo the target value. Deals with system hysteresis more effectively than
simple on/off controls.

A PID loop with two-state output can be programmed on the DT800 using the difference,
integration and calculation facilities.

PLC

Programmable Logic Controller. Used to automate monitoring and control of industrial
equipment.

plug-and-play

The ability of the DT800’s USB to automatically configure any devices connected to it. You
plug a device into the USB and immediately play with it without having to configure it
yourself.

polling

Requesting information

port

A plug, socket or interface that enables connection to another device for information transfer
— in other words, a communications connector. Ports can be physical (like the RS-232
connector on a DT800), or logical (like the FILE port you use when printing fo file from
Windows programs).

pound (#)
See "hash (#)” on page 207.

PowerPC

Performance Optimization With Enhanced RISC. A RISC-based computer architecture
developed jointly by IBM, Apple Computer and Motorola Corporation.

PPP

Pointto-Point Protocol. A protocol that provides powerful serial line connectivity between two
computers, or between a computer and a network. Because the DT800 supports PPP, it can
use this to communicate with a remote computer over a serial internet link (that is, using a
modem connection to the internet).

process list

The part of a schedule command that follows the schedule header and trigger, and lists the
processes you want the schedule to carry out. It may include, for example, a channel list, a
BURSTcommand and an IF command.

program
A DT800 program is a group of one or more jobs that you send to the DT800 all at once, so
that they are all stored in the DT800. (If you send the jobs one-by-one, each new job replaces
the previous one so that there is only ever one job in the DT800.) See “Jobs” beginning on
page 15.

PROM

Programmable Read-Only Memory. A memory chip on which you can store information only
once (when a PROM has been programmed, it cannot be erased and re-written). Retains its
confents even when power is turned off.
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protocol

The language (or set of rules) that devices use to communicate over a network. For the
Information Superhighway, think of protocols as the “rules of the road”. All devices on a
network must use the same protocol to communicate with each other. See “TCP/IP” on
page 210.

RAM

Random Access Memory. Memory that allows the storage locations within it to be accessed
(written to or read from) directly (non-sequentially). This characteristic makes RAM very fast
and is the reason why the DT800 uses this type of memory (in particular, see “SRAM” on
page 210) to process and store data, alarms, events, the current program, and
clock/calendar and other settings. Often simply called memory.

See “Memory” on page 30.

RAM disk

An area of RAM configured by a software program to emulate a disk drive.

reading
The final channel value returned by the DT800. To arrive at a single channel reading in
normal mode or fast mode, the DT800
e takes suitable background measurements (up to 80 per mains cycle), then
e averages the appropriate background measurements over one mains cycle to produce
the fundamental sample value(s) required by the channel type (for example, the V
channel type requires four fundamental samples — a zero (offset) reading taken on the
channel’s + terminal, a differential reading across the + and = terminals, another zero
(offset) reading on the = terminal, then another differential reading across the + and =
terminals), then
e uses the fundamental samples to compute the final reading (for example, for the V
channel type, the DT800 subtracts the sum of the two offset fundamental samples from
the sum of the two differential fundamental samples and divides the result by two to
arrive at the final reading).

See also “Number of Fundamental Samples per Reading” (page 63) and “Normal Mode
Sampling” (page 51).

real-time

As it happens. The DT800 can return data directly to the host computer in real time — that

is, as each scan is made, its resulting data is returned to the host computer straight away and
displayed on-screen immediately (or, to be more precise, within a splitsecond).

resolution

The smallest detectable increment of measurement — that is, the smallest change in input that
produces a detectable change in output. In the field of data acquisition, resolution is the
number of bits that the ADC uses to represent the analog signal — the greater the resolution,
the smaller the changes in input signal that can be resolved/detected.

The DT800's16-bit ADC can resolve to1 part in 65,536 (2'°=65,536).

retrieve
To unload or return data and other information from the DT800 to the host computer:
¢ Unloading through one of the DT800’s communications interfaces does not remove
data from infernal memory or memory card.
¢ Unloading by temporarily inserting a memory card into the DT8OO then removing the
card and reading this in a computer does remove data from internal memory.
See "Retrieving Logged Data” on page 81.

return
See “carriage return” on page 204.

' Wiring p168 . Schedules p44 ‘ Channel Types p63 . Channel Options p71

RISC

Reduced Instruction Set Computer. A type of microprocessor that recognizes a relatively
limited number of instructions (which makes it very fast).

ROM

Read Only Memory. Memory that can be randomly read from but not written to. The DT800
uses electrically-erasable programmable ROMs — see “EEPROM” on page 206 and
“Memory” on page 30.

RS-232

Recommended Standard 232: a common communications and interface standard for
connecting serial devices. See also “DCE” on page 205.

RTD

Resistance Temperature Detector. A resistive sensor that changes resistance with changes in
temperature. See “RTDs” on page 145.

sampling speed

The maximum rate at which analog-o-digital conversions can be done. This includes any
channel selection time, settling time (for the signal to stabilize) and processing time (if
required).

SCADA

Supervisory Control and Data Acquisition. SCADA systems are used to monitor and control
plant status and provide data logging facilities.

schedule

Full name: scan schedule command. A scan (see previous entry) that automatically triggers
whenever specified condition(s) and/or event(s) occur. For example, whenever 5 seconds
have elapsed (repeating every 5 seconds), whenever a door closes (scan on digital event),
or whenever an alarm occurs. This is the command you'll send to the DT800 most often. There
are several flavors of schedule command — see “Schedules” beginning on page 44.

schedule header

The schedule’s ID and trigger — see Figure 40 (page 44).

serial

One by one. In serial data transfer, data is sent in a single stream of bits, one bit at a time,
one after the other. The opposite of serial is parallel. In parallel data transfer, several streams
of bits are sent concurrently.

settling time

The time allowed for an input signal to stabilize after the DT800 selects the channel, selects
the gain, and applies excitation (if required). See “channel settling time” on page 204.
shared-terminal inputs

See “Shared-Terminal Analog Inputs” on page 13.

shield

A conductor surrounding input signal wires that is generally connected to a data dataTaker's
ground. The purpose is to shield the input signal from capacitively-coupled electrical noise.
Such a shield provides little protection from magnetically-induced noise. See “Input with
Shield” on page 183.

splat (%)

Also called asterisk or star
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SRAM

Static Random Access Memory. An extremely fast and reliable type of RAM. “Static” derives
from the fact that it doesn’t need to be refreshed like other types of RAM. See “Memory” on
page 30.

S-Record

A Motorola file format. A printable ASCII format consisting of an optional header record, and
one or more data records followed by an end of file record. Data records may appear in any
order. Values are represented as 2 or 4 hexadecimal digit values. See also “DSD” on
page 206.

stand-alone

Not connected to a host computer. The DT800 is designed to operate in stand-alone mode:
once programmed, you can disconnect the dataTaker from the host computer leaving the
dataTaker operating totally independently. Later, to download data or reprogram the
dataTaker, you reconnect the host computer.

star (*)
Also called asterisk or splat
state

Of an alarm: the true/false result of an alarm test. The actual states or transitions recognized
by the DT800 are

e continuing false

o falsetotrue

® continuing true

o truetofalse.

See “Alarm States and Tags” on page 103.

SWFC

Software flow control (XON/XOFF). Also known as software handshaking. See “flow
control” on page 206.

switch

Full name: switch command. A software control. A two-state (ON or OFF) command that
changes a DT800 internal setting. For example, sending the switch command /R to the
DT800 turns ON the return-of-data-to-the-host-computer switch, and sending /r  turns it OFF.
See “Switches” beginning on page 111 for a complete listing.

syntax error

An error in the order, arrangement, case or spelling of the components of a command. For
example, sending the command CardClear (incorrect case; should be CARDCLEARo
the DT800 causes it to generate the syntax error E10 — Command error

TCP/IP

Transmission Control Protocol / Internet Protocol. A commonly-used family of communication
protocols. TCP/IP is the DT800s default Ethernet protocol. See “protocol” on page 209.
thermocouple

A temperature-sensing device constructed from dissimilar metals. See “Thermocouples” on
page 143.

transducer

A device that converts a physical parameter (temperature, for example) into an electrical

voltage or current. It is usually a sensor with additional electronics for signal conditioning and
scaling.

UART

Universal Asynchronous Receiver-Transmitter. A component that handles asynchronous serial
communication. Every computer, internal modem and DT800 has its own UART to manage
each of its serial ports.

ubDP

User Datagram Protocol. A component of the TCP/IP suite of internet protocols
(communication methods).

unshared input

See “Independent Analog Inputs” on page 13.

usB

Universal Serial Bus. An external bus standard that supports data transfer rates of 12mbps,
plug-and-play device installation and removal, and hot plugging. A single USB port can be
used to connect up to 127 devices.

version number
The version number of the DT800Q's firmware consists of a major number, a minor number
and a build number — see Figure 153.

Major number
Minor number
[Build number
4.03.0001
e

Version number

FIGURE 153 Version number components

XON/XOFF

Transmitter on / transmitter off. Control characters used for flow control, instructing a device
to start transmission (XON) and end transmission (XOFF).

YSI

Yellow Springs Instruments — YSI Incorporated, 1725 Brannum Lane, Yellow Springs, Ohio
45387 (800 765-4974, 937 767-7241, Fax 937 767-9353, www.ysi.com)

zero correction
See “autozeroing” on page 203.
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Index

Symbols

! (alarm action text) 97, 99
11 (alarm action text) 99
" (quotation mark control character *b) 99
"~" (channel option — no channel text or units) 75
"~UserUnits" (channel option — channel units) 75
"UserName" (channel option — channel text) 75
"UserName~" (channel option — channel text) 75
"UserName~UserUnits" (channel option — channel
text and units) 75
# (pound, number sign or hash) 12, 207
alarm action text 99
channel option — shared-terminal return = 71
## (alarm action text) 99
$
channel type — text 65, 68
in OlE tag 74
in Serial Channel error state (codes 27 and 28) 165
in Serial Channel input action — match text 162
in STATUS10 command 122
P45 OLE mode 109
% character
in parse results when debugging Serial Channel
(P56=8) 165
sending % character in Serial Channel output
text 161
Serial Channel
input actions
%[ ] (interpret as scanset) 163
%b (interpret as binary number) 163
%c (interpret as single ASCII character) 163
%d (interpret as decimal integer) 163
%e (interpret as floating-point real
number) 163
%f (interpret as floating-point real
number) 163
%g (interpret as floating-point real
number)
%i (interpret as decimal integer) 163
%o (interpret as octal integer) 163
%s (inferpret as character string) 163
%s (interpret as string) 163
%x (interpret as hexadecimal integer) 163
output actions
%c (format as single ASCII character) 161

%d (format as decimal integer) 161
%e (format as floating-point real number with
exponent) 161
%f (format as floating-point real number) 161
%g (ormat as best of f or e formats) 161
%i (format as decimal integer) 161
%o (format as octal integer) 161
%s (format as character string) 161
%x (format as hexadecimal integer) 161
' (special character — comment) 128
* (asterisk character)
=nCV (channel option — variables) 75
asterisk/star/splat 12, 203
P55 (schedule wakeup) 110
repeat immediate schedule 49
+=nCV (channel option — variables) 75
.. (channel sequence symbol) 10, 19, 45
// (switch — default switches) 112
/=nCV (channel option — variables) 75
/A (switch — alarms display) 111
/B (switch — burst data return) 54, 111, 188
/C (switch — channel type) 21, 111
/D (switch — datestamp) 21,111,117
/E (switch — echo) 21,111, 127, 206
disabled during unload 81
/F (switch — schedule fix/lock) 59, 111
/G (switch — startup program) 111
/H (switch — fixed-format mode) 21,22,107,111
alarm action text 99
CHARAC report 123
example 61
polled alarm data 102
/1 (switch — schedule ID) 111
/J (switch — over-range error carry) 111
/K (switch — internal measurements) 111
/L (switch — DT800 serial number) 21, 111
/M (switch — messages) 81, 111
/N (switch — channel numbers) 21, 111
and channel name text 75
example 19
in low-power programs 43
/0O (switch — overwrite mode) 111
/R (switch — data return) 19,21,111, 188,210
disabled during unload 81

example 61

extending battery life 43

in stop-whenfull mode 77
/S (switch — synchronize to midnight) 58, 111
/T (switch — timestamp) 21,111,117
/U (switch — units text) 21,111

and channel name text 75

and fixedformat mode 21

and freeformat mode 21

and STATUS report 122

example 19

in error messages 197

in low-power programs 43
/V (switch — event log dump) 112
/W (switch — working channel return enable) 112
/W (switch — working channels) 92
/X (switch — maxima and minima) 112
/Y (switch — data return priority) 112
/Z (switch — alarm messages) 81, 112
< > (angle brackets) 204
=nCV (channel option — variables) 75
-=nCV (channel option — variables) 75
?? (alarm action text) 99
?ALL 102
?C (alarm action text) 99
?N (alarm action text) 99
?n (polling alarm data) 102
?ncv (alarm action text) 99
2R (alarm action text) 99
?U (alarm action text) 99
?V (alarm action text) 99
?x 102
@ (alarm action text) 99
@@ (alarm action text) 99
\ (backslash, sending from DeTransfer) 158, 166
\\ (sending \ from DeTransfer) 158, 166
\W (DeTransfer wait) 17, 119

after immediate schedule 49
\w (Serial Channel output action — wait) 161
Ab (quotation mark control character) 99
AG (bell) 99
AJ (line feed control character) 99
AM (carriage return control character) 99
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~ (output data format) 75
~UserUnits (output data format) 75
ps 203

pv 203

01/01/89 (DT800 base date) 117, 203
1SV (space free in internal memory) 69
TWARN (buzzer channel type) 29, 66
2SV (space used in internal memory) 69
2WARN (Attention LED channel type) 29, 66
3SV (space free in memory card) 69
3W (channel option — resistance) 71
4.00 or later (DT800 firmware version number) 3
4-20mA loop 140, 170, 203
4SV (space used in memory card) 69
4W (channel option — resistance) 71
4WC (channel option — bridge) 71
5SV (number of statistical scans) 69
6SV (firmware build number) 69
6W (channel option — bridge) 71
6WC (channel option — bridge) 71
75V (firmware build number) 69
8SV (mains frequency) 69
9SV (memory card presence) 69
10SV (schedule ID) 69
12SV (decimal day.time) 69
12V (Serial Channel power out terminal) 158
actual voltage available 165
and modem power-down reset (profile
command) 114
and nSSPWR channel type 164
DT800 block diagram 148
for powering modem 130, 131
front panel location 24

supplies external device controlled by digital
output 154

13SV (DT800 serial number) 69
14SV (firmware version number) 69
15SV (date as day number) 69
16SV (Host RS-232 input handshake line state) 69
17SV (Host RS-232 output handshake line
state) 69
18SV (serial channel input handshake line
state) 69
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195V (serial channel output handshake line
state) 69

20SV (alarm presence) 69

23SV (minimum DT800 temperature) 69
24SV (maximum DT800 temperature) 69
258V (local modem status) 69, 132

265V (burst level trigger span correction
factor) 69

275V (burst level trigger offset correction
factor) 69

50/60Hz rejection 23, 203

A

A (alarm unload commands) 16, 105, 106, 187

A"JobName" 16, 105, 106, 187
A"JobName"(from)(to) 16, 105, 187
A"JobName"[from][to] 16, 106, 187
A"JobName"x 16, 105, 106, 187
A"JobName"x(from)(to) 16, 105, 187
A"JobName"x[from][to] 16, 106, 187
A() — alarm unload commands 105
A(from)(to) 16, 105, 187
A: drive 30, 80
A[ ] — alarm unload commands 106
Alfrom][to] 16, 106, 187
ABS (absolute function for calculations) 94
absolute

function for calculations (ABS) 94

intrinsic function (F5 channel option) 90
Ac (analog common terminal) 149

and extending common-mode range 140

DT800 block diagram 148

front panel location 24
AC voltage measurement 140

NSn channel option 73, 141

VAC channel type 64, 141, 168
accumulator 101

accuracy
autozeroing 188
DT800 12

burst mode 188
environment (femperature) 11
internal temperature sensor 143
normal mode compromises 188
kelvin sense point for best accuracy 207
of AC voltage measurement 141
of DC resistance measurement 12

of DC voltage measurement 12
of frequency measurement 142
of humidity measurement 147
of IC temperature sensors 145
of RTDs 145
of thermocouples 144
of traditional electrically-isolated systems 151
unnecessary 14
versus speed 188
ACOS (arccos function) 94
Acquiring LED 28
acquisition 203, 205
action processes
alarms 96, 100
DO... command 61
IF... command 60
action text
alarms 96, 99
special characters 99
DO... command 61
IF... command 60
actions
alarm 96
digital action 96, 98
bracket sequence in commands 204
DO... command 61
IF... command 60
Serial Channel
input actions 162
output actions 161

actuator
defined 203
example 100

AD590 (channel type) 65
AD592 (channel type) 65
adapter
mains 10, 40, 41
network adapter address (Ethernef) 135
EAA command 135
adaptive scheduling 100
ADC 19, 203
frequency (speed in fast mode) 52
set by P60 52, 110
seftling time 203, 204
address
dynamic (Ethernef) 134
IP (Ethernet) 134, 135, 137, 207
network adapter (Ethernet) 135
EAA command 135
static (Ethernet) 134
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Ah 203
alarms 18, 96
action processes 96, 100
action text 96, 99
special characters 99
actions 96
commands
CEVTLOG 121, 185
DELALARMS 16, 106, 185
DELALARMS"JobName" 16, 106, 185
DELALARMS* 16, 106, 185
general format 96
condition test 96
data record 102
digital action 96, 98
display alarms switch (/A) 111
files 79,80
size 80
logging alarm state (P9) 107
numbers 97
polling a schedule 47, 49, 101
presence (returned by 20SV) 69
repeating 96
single-shot 96
state 96, 103, 104, 210
test (true/false) 96
what's logged, what's returned 103
amplifier, instrumentation
and CMRR 204
and common-mode voltage 205
and multiplexer patching 13
channel pairs diagram 13
DT800 block diagram 148
analog 12, 203
channels 12, 24, 140, 148
common terminal (Ac) 24, 148, 149
and extending common-mode range 140
ground 24, 148, 149
inputs — infroduction 12
level (burst pre/post trigger) 57
output terminal (Ao) 24, 148, 149
state inputs 147
analysis, rainflow 87
AND (logical expression) 94
angle brackets 204
ANONYMOUS (default FTP username) 114, 138
Ao (analog out terminal) 24, 148, 149
append 203
using memory card to append job data 77
arbitration (comms ports) 124
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arccos (function) 94
arcsin (function) 94
arctan (function) 94
arithmetic expressions 94
AS (channel type — analog state) 66
ASCIl 203
comms 126
table 189
ASIN (arcsin function) 94
assigning readings to channel variables 92
asterisk (*) 203
ASTM E 1049-85 (standard) 87
asynchronous 203
AT commands

for supervision of modem connected to Host RS-232
port 130

AT&F (modem load factory settings command) 61
ATA Flash card 20, 194, 208
See also PC Card
ATAN (arctan function) 94
ATD (modem dial command) 114
ATDP (modem pulse dial command) 115
Attention LED 28
2WARN channel type 29, 66
automatic device detection (Host RS-232 port) 125
autoranging 13, 203
autozeroing 123, 188, 203
and TEST... commands 120
AV (channel option — average) 74, 85
average (AV channel option) 74, 85
Ax 16,105,106, 187
Ax(from)(to) 16, 105, 187
Ax[from[[to] 16, 106, 187

B: drive 30, 79
background measurements 51
per sample (set by P46) 52, 109
for best speed 188
backslash (sending \ from DeTransfer) 158
backup battery
See battery — memory-backup
bang-bang control 100
barcode reader 158, 166
base date of DT800 117, 203
and date format (P31) 68, 108

and time format (P39) 68, 109
and time instant format (P50) 109
base ten logarithm
infrinsic function (F4 channel option) 90
base time of DT800 203
See also base date of DT800
battery
accessing 33
backup
See battery — memory-backup
cover plate 33
disconnected for shipping 40
life
main battery 40
memory-backup battery 42
lithium
See battery — memory-backup
main 10, 33
IBAT channel type 67
memory-backup 33, 42
polarity 33
storage 42
removing both at the same time (Warning) 33
storage guidelines 42
terminals 33
baud rate
Host RS-232 port 126
automatic selection 130
Serial Channel 167
BEGIN 16
in alarm unload commands 105, 106, 187
in data unload commands 82, 186
in program 58
bell (*G) 99
BGI (bridge — current excitation) 146
channel type 64
BGV (bridge — voltage excitation) 146
channel type 64
big-endian (byte order) 163
bit 203
bit output 154
block diagram 148
body temperature of DT800 (REFT) 67
Boolean expressions (program flow control) 60
bps 204
BPS (modem profile key) 114
braces 204
brackets 94, 204
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bridges 204
channel options 71
completion resistors 146
excitation 146
current (BGI) 146
voltage (BGV) 146
full 146
half 146
quarter 146
scaling 146
Wheatstone 146
BS (RS-232 special character — backspace) 128
buffer 204
and comms flow control 127
circular (burst) 11, 53
RS-232
input buffer 128
output buffer 84
build number
component of firmware version number 210
returned by 6SV 69
burst 11,51, 53,188
and AC voltage measurement 140
and DT800 resources 53, 188
and fast mode (compared) 52
and frequency measurement 142
and report schedule trigger 56
calculating burst memory 56
maximum scan rate 188
memory
circular 11, 53
posttrigger 54
predrigger 54
mode 11,51, 53
and fast mode (compared) 52
post-burst calculation period 54
readings 54

report burst data immediately (/B switch) 54, 111,
188

schedule modifier 54
speed 54, 188
maximum 54
P48 54,109, 188
stopping 54
timeout 54
set by P54 54,110, 188
trigger 54
infinite 54
offset correction factor (returned by 275V) 69
position 54
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pre/post 53,57
analog level 57
digital event 57
examples (figure) 55
span correction factor (returned by 26SV) 69
buzzer (IWARN channel type) 29, 66
byte 204
byte output (digital output) 154, 155

C

C (channel type — counter) 66
C: drive 30
cables
Ethernet 137
Host RS-232
direct 129
direct connection 129
IBM-6 129, 191
length 129
null-modem (crossover) 191, 208
pinouts
DT800 to DB-25 modem 192
DT800 to DB-25 PC 191
DT800 to DE-9 modem 192
DT800 to DEQ PC 191
remote connection 129
straightthrough 192
nul-modem 208
cage-clamp
terminals 26
tool 26
calculation period (post-burst) 54
calculations
introduction 17
See manipulating data — calculations
calendar 117
Gregorian 206
Julian 207
calibration
See characterization
capacitively-coupled noise 23, 183
capacity
internal memory 30
memory card 30
readings per storage MB 78
card
reader 79, 80, 81
See PC Card

Card Busy LED 28,77
CARDCLEAR 30, 185
carriage return character

See CR
case

closing 38

opening 31

uppercase, lowercase 11
CATTN (clear Attention LED) 29, 185
cellular
See GSM modems
CEVILOG 121, 185
Ch (chassis ground terminal) 24, 149
changes in this manual 3
channel
definition 44, 204
factor 63, 90
group
See channel — pair
ID 44,204
/C switch 21, 111
and fixed-format mode 21
and freeformat mode 21
intfermediate (W channel option) 75
list 44, 62
number 44, 62
in burst 56
number sequence 62
pair 12, 14,24, 148
seftling time 204
type in returned data
/C switch 21, 111
and fixedformat mode 21
and freeformat mode 21
working (W channel option) 75
channel factor (channel option) 70
column in channel types table 63
temperature coefficient (accuracy) 12
channel list 45
channel name text 75
channel options 15, 44, 70
table of channel options 71
"~" (no channel text or units) 75
"~UserUnits" (channel units) 75
"UserName" (channel text)] 75
"UserName~" (channel text) 75
"UserName~UserUnits" (channel text and units)
# (shared-terminal return) 71
*=nCV (variable operation) 75

75

0009000000000 xpu

Page
214



UM-0068-A2

+=nCV (variable operation) 75
/=nCV (variable operation) 75
=nCV (variable operation) 75
—-=nCV (variable operation) 75
3W (resistance measurement) 71
4W (resistance measurement) 71
4WC (bridge measurement) 71
6W (bridge measurement) 71
6WC (bridge measurement) 71
AV (average) 74
channel factor 70

column in channel types table 63
configuration line (in channel options table) 74
data manipulation 73

difference (DF) 73

integrate (IB) 73

rate of change (RC) 73

reading / time difference (RS) 73
DDE 74
default 63, 70

column in channel types table 63
destination 75

no log (NL) 75

no return (NR) 75

Serial Channel 164

working (W) 60, 75
DF (difference) 73
digital manipulation 74
DMN (date of minimum) 74, 85
DMX (date of maximum) 74, 85
DT (time difference between readings) 73
excitation 72
£.f (channel scale factor) 73
FEn (exponential data format) 75
FFn (fixed-point data format) 75
FMn (mixed data format) 75
Fn (intrinsic functions) 73
gain 72
Gl... (gain) 72, 142
H... (histogram) 74
| (current excitation) 72
IB (integrate) 73
IMN (instant of maximum) 74, 85
IMN (instant of minimum) 74, 85
input termination 71
INT (integral) 74, 86
LEVEL (burst trigger) 57
LT (low threshold) 72, 153
MN (minimum) 74
multiple reports 70
mutual exclusion 70

‘ Wiring p168 . Schedules p44 . Channel Types p63

MX (maximum) 74, 85
N (no excitation) 72
NL (no log) 75,76
serial channel 164
NR (no return) 75
Serial Channel 164
NSn (number of samples for AC voltage
measurement) 73, 141
number of samples
AC voltage measurement (NSn) 73, 141
stafistical (NUM) 74
OLE 74
order of application 70
output data format 75
exponential (FEn) 75
fixed-point (FFn) 75
mixed (FMn) 75
text ("UserName") 75
P (power excitation) 72
R (resetting to zero) 73
RAINFLOW... 74,87
RC (rate of change) 73
reference channel (temperature) 74
resetting 73
resistance and bridge 71
RS (reading / time difference) 73
RS232 (Serial Channel) 164, 167
RS422 (Serial Channel) 164, 167
RS485 (serial channel) 164, 167
scaling 73, 90
SD (standard deviation) 74
SDIN2 (serial channel) 164, 167
Serial Channel 74, 164
table 164
shared-terminal return (#) 71
Sn (spans) 73
statistical 74, 85
average (AV) 74,85
introduction 17
date of maximum (DMX) 74, 85
date of minimum (DMN) 74, 85
histogram (H...) 74, 86
instant of maximum (IMX) 74, 85
instant of minimum (IMN) 74, 85
integral (INT) 74, 86
maximum (MX) 74, 85
minimum (MN) 74, 85
number of samples (NUM) 74
standard deviation (SD) 74, 85
time of maximum (TMX) 74, 85
time of minimum (TMN) 74, 85

.Chonnel Options p71 .Alcrms p96 . Parameters p107 ‘Swik:hes plll ’ Error Messages p197

T100K (input termination) 71
T1OM (input termination) 71
TIM (input termination) 71
table of channel options 71
TFF (time from falling edge to falling edge) 74, 153
TFR (time from falling edge to rising edge) 74, 153
TMN (time of minimum) 74, 85
TMX (time of maximum) 74, 85
Tn (thermistor scaling) 73
TOF (time of falling edge) 74, 153
TOR (time of rising edge) 74, 153
TR (reference temperature) 74
TRF (time from rising edge to falling edge) 74, 153
TRR (time from rising edge to falling edge) 74, 153
U (unterminate) 71
V (voltage excitation) 72
W (working channel) 60, 75, 76
Serial Channel 164
wrap (counter) 73, 157
Yn (polynomials) 73
channel sequence symbol (..) 10, 19, 45
channel table, error message
channel
table (error message) 202
channel types 15, 44, 63
table of channel types 63, 69
$ 65
TWARN (buzzer) 29, 66
2WARN (Attention LED) 29, 66
AC voltage measurement 64, 141, 168
AD590 65
AD592 65
AS 66
Attention LED (2WARN) 29, 66
BGI 64
BGV ¢4
bridge 64
buzzer (TWARN) 29, 66
C (counter) 66
channel variables (CVs) 65
CMRR 67
counter 66
CU 65,171
current 64
CV 65
D (date) 64, 68,78
DB 66
DBO 66
DELAY 64
digital 65, 66
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DN 66 TMP35... 65,181
DNO 66 TRGLEV 67
DS 66 vV 63
DSO 66 VAC 64,141,168
DW 66 VBAT 67
F (frequency) 64, 142 VCHG 67
HOVN 67 VEXT 67
| 64 VLTH 67
IBAT 67 VNC 63
including in returned data (/C switch) 21, 111 VO 63
internal voltage 63
date 68 VREF 67
maintenance 67, 68 VREFK 67
text 68 VZERO 67
time 68 VZEROK 67
IV 65 WARN 29, 66
L 64, 140 YS... 65
LM135... 65,182 YSO1... 171
LM34... 65,181 channel variables 92
MP5 67 and While condition 48
MVN 67 channel options
MVP 67 arithmetic operations 92
n$ 65 *=nCV 75
NI 65, 171 +=nCV 75
PCVCC 67 /=nCV 75
PCVPP 67 =nCV 75
PT385 65,171 -=nCV 75
PT392 65,171 assigning readings to CVs 92
R 64 results of expressions 92
REFT 67, 143 statistical 92

in alarm (example) 97
resistance 64

channel type 65
CV channel type 65

SERIAL 164 inserting CV value into alarm action text (ncv) 99

Serial Channel 65 naming 93
table 164 reading 92

SSPORT 164 report 93

SSPWR 164, 165 trigger schedules on internal events (CV changes) 47,
modem power control 131 92

SSVN 67, 164 using for scale calculations 92

ST 64 using working channels to hide CV data 92

SV 64 channels

system data 64 analog 12, 24, 140, 148

system timers 64 analog state input 147

T (time) 64, 68,78 digital 24, 148, 152

T... (thermocouples) 65, 168 counter 154, 156

table of channel types 63, 69
temperature 65

logic-level state input 153
low-level state input 153

text 65, 68 output 154
thermocouples 65, 168 examples (infroductory) 19
time 64 serial 24, 148, 158
TMP17 65 CHARAC 123

characterization 123
and calibration 123
report 123
characters
carriage return 108
carriage return + line feed pairs 21
control
in alarm action text 99
in DO... command 61
in Serial Channel input action 162
in Serial Channel output action 161
in text channel type 68
table 189
XON, XOFF 210
data delimiter character (set by P22) 19, 21, 49,
107, 108
decimal point character (set by P38) 21, 107, 108
scan delimiter character (set by P24) 21, 107, 108
special
See special characters
substitution
See substitution characters
time
separator character (set by P40) 21, 68, 109,
117
and substitution characters 99
error message 197
Charging LED 28
charging, solar 41
chassis ground terminal (Ch) 24, 149
circular burst memory (buffer) 11, 53
clamp
cage-clamp terminals 26
cage-clamp tool 26
class
histogram 86
rainflow 87
clear
Attention LED 29, 185
See also delete
clear to send (RS-232 CTS) 190
clearance (mounting) 35
CLIENT 138
CLIENTSERVER 138
clipping, for frequency measurement 142
clock
ADC (burst) 11, 53, 204
realtime clock/calendar 30, 42, 68, 96, 117, 204
CLOSEDIRECTPPP 138 Page
216
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closing the DT800 case 38
CMRR 204
channel type 67
coaxial power socket 41
cold junction reference temperature
REFT channel type 67
TR channel option 74
command
file 204
line 204
COMMAND_PROCESSING_TIME (modem profile
key) 114
commands 15
* (asterisk character)
P55 (schedule wakeup) 110
repeat immediate schedule 49
A 16
A (alarm unload) 105, 106, 187
A"JobName" 16, 105, 106, 187
A"JobName"(from)(to) 16, 105, 187
A"JobName"[from][to] 16, 106, 187
A"JobName"x 16, 105, 106, 187
A"JobName"x(from)(to) 16, 105, 187
A"JobName"x[from][to] 16, 106, 187
Alfrom)(to) 16, 105, 187
Alfrom][to] 16, 106, 187
AT&F (modem load factory settings command) 61
ATD (modem dial command) 114
ATDP (modem pulse dial command) 115
Ax 16,105, 106, 187
Ax(from|(to) 16, 105, 187
Ax[from][to] 16
BEGIN 16
in alarm unload commands 105, 106, 187
in data unload commands 82, 186
in program 58
CARDCLEAR 30, 185
CATIN (clear Attention LED) 29, 185
CEVTLOG 121, 185
CHARAC 123
CHARACn 123
CLIENT 138
CLIENTSERVER 138
CLOSEDIRECTPPP 138
CURJOB 16
D= 117
DELALARMS 16, 17, 59, 106, 185
DELALARMS"JobName" 16, 106, 185
DELALARMS* 16, 106, 185

’ Wiring p168 . Schedules p44 ‘ Channel Types p63

DELDATA 16, 17,59,78, 185
in firmware upgrade procedure 193
DELDATA"JobName" 16,78, 185
DELDATA* 16,78, 185
delete (summary) 185
DELFLASHONRESET 117, 185
in firmware upgrade procedure 193
DELFLASHUSERINI 117, 185
in firmware upgrade procedure 193
DEUOB 16, 17,59, 185
in firmware upgrade procedure 193
DELJOB"JobName" 16, 59, 185
DELJOB* 16, 59, 185
DELONINSERT 116, 185
DELONRESET 115, 185
DELUSERINI 115, 185
DIAL 126
direct 61, 205
DIRIOB 16
report 18
DIRJOB"JobName" 16
report 18
DIRIOB* 16
report 18
DIRJIOBS 16
report 18
DIRTREE
DIRTREE "A:" (memory card structure) 79, 80
DIRTREE "B:" (internal memory structure) 79, 80
DO... 61,206
EAA 135
ELSE 60
END 16
in alarm unload commands 105, 106, 187
in data unload commands 82, 186
in program 58
Ethernet 135
FACTORYDEFAULTS 118
FLASHONRESET 117
FLASHUSERINI 116
FORMAT"A:" 30
in firmware upgrade procedure 193
FORMAT"B:" 78,118
in firmware upgrade procedure 193
G (go schedules) 59, 78
GS (go statistical sub-schedule) 50, 59
H (halt schedules) 59, 78
HANGUP 126
HS (halt statistical sub-schedule) 50, 59
IF... 18,60
P 135

IP address 135
IP gateway 135
IP subnet mask 135
IPGW 135
IPSN 135
LOCKIOB 16, 59
LOCKJOB"JobName" 16
LOCKIOB* 16
LOGOFF 76
LOGOFFx 76
LOGON 76
LOGONx 76
modem
AT&F (modem load factory settings command) 61
ATD (dial command) 114
ATDP (pulse dial command) 115
DIAL 126
HANGUP 126
SO (ring command) 61
SETDIALOUTNUMBER 126
ONINSERT.DXC 81, 115
ONRESET.DXC 115
parameters (Pn) 107
PASSWORD (comms port protection) 124
PH (return Host RS-232 port settings) 126
PH= (configure Host RS-232 port) 126
poll (X) 49
poll (XA, XB,..XK) 47, 101
using to switch digital outputs 155
postjob 17
prejob 17
PROFILE... (user defaults) 115
PS (return Serial Channel comms settings) 167
PS= (configure serial sensor comms) 158, 167
Q 19,84
RAINFLOW... report 87, 88
RESET 118
retrieval (summary) 186
RUNJOB"JobName" 15, 16
after firmware upgrade 195
RUNJOBONINSERT"JobName" 16, 116
RUNJOBONINSERTALL"JobName" 16, 116
RUNJOBONRESET"JobName" 16, 115
runtime 61
SO (modem ring command) 61
SATTN (set Attention LED) 29
SETDIALOUTNUMBER 126
SHOWPROG 16, 59, 186
SHOWPROG"JobName" 16, 59, 186
SHOWPROG* 16, 59, 186
SIGNOFF (comms port protection) 124

.Chonnel Options p71 .Alcrms p96 . Parameters p107 ‘Swik:hes plll ’ Error Messages p197
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SINGLEPUSH 118
wait after sending 119
STATUS 122
STATUSn 122
T= 117
TEST 120
TESTO returns firmware version 193, 194
TESTn 120
TESTR 120
TESTRn 120
TYPE... (displays USER.INI file) 115
u 16
U (unload) 19, 82, 83, 186
U"JobName" 16, 82, 83, 186
U"JobName"(from)(to) 16, 82, 186
U"JobName"[from][to] 16, 83, 186
U"JobName"x 16, 82, 83, 186
U"JobName"x(from)(to) 16, 82, 186
U"JobName"x[from][to] 16, 83, 186
U(from)(to) 16, 82, 83, 186
U[from][to] 16
UEVTLOG 121, 187
UNLOAD 10
UNLOCKJOB 16, 17, 59
UNLOCKJOB"JobName" 16
UNLOCKJOB* 16
Ux 16,82, 83,186
Ux(from)(to) 16, 82, 186
Ux[from][to] 16, 83, 186
comment character 128
common-mode
range
and AC voltage measurement 140
set by P49 109, 140, 149
rejection ratio (CMRR) 204
CMRR channel type 67
in TEST report 120
signal rejection 188
voltage 204, 205
current inputs 170
voltage inputs 169
voltage on guard (shield) 149
communications 124
ASCIl 126
block diagram 148
cable
direct 129, 191
IBM-6 129, 191
modem 192

.Wiring pl68 ‘Schedu|es p44 ‘Chclnnel Types p63 .Chonnel Options p71 .Alcrms p96 . Parameters p107 ‘ Switches p111 ’ Error Messages p197

Ethernet 134, 206

and PROFILE... commands 113
cable 137
commands 135
concepts 134
dynamic IP address 134
external network 135
IP address 134, 135, 137
IP gateway 134, 135
IP port number 135, 137
IP subnet mask 134, 135, 136
local network 135
network adapter address 135
EAA command 135
network number 134
node number 134
port location 25
profocols
TCP/IP 134
UDP 137
setup 136
sleep mode and Ethernet 43, 135
static IP address 134
138

Host RS-232 125, 209

automatic device detection 125
baud rate 126
cable
direct 129
direct connection 129
IBM-6 191
null-modem (crossover) 191, 208
remote connection 129
straightthrough 192
cable pinouts
DT800 to DB-25 modem 192
DT800 to DB-25 PC 191
DT800 to DE-9 modem 192
DT800 to DE-9 PC 191
databits 126
direct connection to host 129
direct connection to host computer 129
echo 127
flow control 126, 127
input handshake line state (returned by 16SV) 69
modem (remote) connection 129
modem connection 129
output handshake line state (returned by
175V) 69
parity 126

port
configuration commands
connector pinout 125
locations 25
quick start 125
special characters 128
standards (table) 190
stopbits 126
interfaces 148
side panel 25, 28
modem
See modem

126

password protection of comms ports

PC Card
location 25
port arbitration 124
PPP 138
USB 138
port location 25
condition test — alarms 96
conditional
calculations 94

124

expression (program flow control) 60

processing 60
statements (for data reduction)
configuration
commands
Host RS-232 port 126
Serial Channel 167

17

line (in channel options table) 70, 74

wiring
See wiring
connecting sensors, introduction
connection
RS-232 direct 129
RS-232 modem (remote) 129
connectors 24
See also terminals
front panel 24
Host RS-232
cable pinouts
DT800 to DB-25 modem
DT800 to DB-25 PC 19
DT800 to DE-9 modem
DT800 to DE-9 PC 191
port pinout 125
power
location 25
using cage-clamp tool 26
side panel 25

192

1

12

192
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constant-current excitation (bridges) 146
consumption (DT800 supply current) 43
continuous report schedules 48
fast mode 52
control
bang-bang 100
characters
in alarm action fext 99
in DO... command 61
in Serial Channel input action 162
in Serial Channel output action 161
in text channel type 68
table 189
XON, XOFF 210
string
Serial Channel 159
controlling sleep 43
corrected voltage (V channel type) 63
correction, autozeroing 188
cosine (COS function) 94
counters 24, 148, 154, 156
as schedule triggers 157
channel type 66
counting digital output switching 155
effect on main battery life 40
reading 157
resetting 157
rollover rate 157
setting (assigning values) 157
triggers 46
wrap 157
CR (carriage return character) 21, 108, 204
comms port arbitration 124
control character (*M) 99
RS-232 special character 128
crest factor
defined 205
in AC voltage measurement 140
crosshatch (#)
See hash
crossover cable
See null-modem cable
CTS
RS-232 standard 190
Serial Channel 158
CU (channel type) 65, 171
CURJOB 16
current
4-20mA loop 140, 170, 203

'Wiring pl68 .Schedu|es p44 ‘Chclnnel Types p63 .Chcnnel Options p71 .Alcrms p96 . Parameters p107 ‘ Switches p111 ' Error Messages p197

DT800 supply consumption 43
excitation
in bridges 146
in resistance measurement 171
IBAT channel type 67
cv
See channel variables
cycle counting 74, 87

D (internal channel type)
See date
D= (setting DT800’s date) 117
DAC 148, 205
data
acquisition 205
alarm data 102
commands
DELDATA 16,78, 185
DELDATA"JobName" 16, 78, 185
DELDATA* 16,78, 185
communications equipment (DCE) 205
data carrier detect (RS-232 DCD) 190
data set ready (RS-232 DSR) 190
device detection 125
data terminal ready (RS-232 DTR) 190

delimiter character (P22) 19, 21, 49, 107, 108

files 79, 80
size 80
format

channel options 75
exponential (FEn) 75
fixed-point (FFn) 75
mixed (FMn) 75
text ("UserName") 75
modes (/h, /H) 21
logging 19, 205
manipulation
channel options 73
points
free (1SV) 69,78
stored (2SV) 69,78
reduction 17
retrieval 19
return switch for burst data (/B) 54, 111, 188
terminal equipment (DTE) 206
DATA_BITS (modem profile key) 114

databits
Host RS-232 port 126
date
base date of DT8OO 117, 203
and date format (P31) 68, 108
and time format (P39) 68, 109
and time instant format (P50) 109
channel type (D) 64, 68
format
and alarms unload 105, 106, 187
and data unload 82, 83, 186
maintained by lithium battery 42
of returned data 21
setby P31 108
profile command example 113
table 68
ISO 22, 68, 207
in A[ ] commands 106, 187
in U[ ] commands 83, 84, 186
P31=3 108
of maximum (DMX) 74, 85
of minimum (DMN) 74, 85
returned as day number by 125V 69
setting
date format
using P31 108
using profile command to set default
DT800 clock/calendar (D=) 117
stamp (/D switch) 21, 111,117
storing datestamps efficiently 78
day number
decimal (returned by 125V) 69
of current year (returned by 15SV) 69
DB (channel type) 66
DBO (channel type) 66
DCD (RS-232 standard) 190
DCE 205
DDE
channel option 74
tag control (P45) 109
debugging (Serial Channel) 110, 165
decimal day.time (returned by 12SV) 69
decimal point character (P38) 21, 107, 108
decimal-ASCIl table 189
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default 205
analog inputs
See inputs — analog — independent
baud rate
Host RS-232 port 126
Serial Channel 167
channel options 63, 70
column in channel types table 63
factory 119
sefting default time format, date format and mains
frequency 11,113
user
DELFLASHONRESET 185
DELFLASHUSERINI 185
DELONINSERT 185
DELONRESET 185
DELUSERINI 185
ONINSERT.DXC 115
ONRESET.DXC 115
PROFILE 113,115
startup job 115
USER.NI' 113, 115
wiring configurations 63
definition, channel 204
DEL (RS-232 special character)
and comms port password protection 124
uses 128
DELALARMS 16, 17,59, 106, 185
DELALARMS"JobName" 16, 106, 185
DELALARMS* 16, 106, 185
delay
DELAY (channel type) 64
effect on processing time 128
when quitting an unload 84
DELDATA 16, 17,59,78,185
in firmware upgrade 193
DELDATA"JobName" 16, 78, 185
DELDATA* 16,78, 185
delete
commands (summary) 185
eventlog 121
jobs 17,59
logged data 78
schedules 59
take care with delete commands 19
DELFLASHONRESET 117, 185
in firmware upgrade 193
DELFLASHUSERINI 117, 185
in firmware upgrade 193

delimiter character
data (P22) 19, 21, 49, 107, 108
scan (P24) 21,107,108
DELJOB 16, 17,59, 185
in firmware upgrade 193
DELJOB"JobName" 16, 59, 185
DELJOB* 16, 59, 185
Delogger Pro software 10
Delogger software 10
and direct modem connection 129
and remote modem connection 132
for firmware upgrades 193
DELONINSERT 116, 185
DELONRESET 115, 185
DELUSERINI 115, 185
DePlot software 10
destination (channel options) 75
DeTransfer software 10
and direct modem connection 129
and remote modem connection 132
extending response timeout 133
for firmware upgrades 193
DF (channel option — difference) 73
DIAL (modem profile key) 114
DIAL command 126
difference (DF) 73
differential analog inputs
See inputs — analog — independent
digital 14, 152, 205
action (alarms) 96, 98
channel types 66
channels 14, 24, 148, 152
bi-directional 153
counter 154, 156
inputonly 156
logic-level state input 153
low-level state input 153
maximum applied voltage 152
output 154
counting digital output changes of state 155
delay 154
digital bit 154
digital byte 154, 155
digital nybble 66, 154
modem power control 131
pulsing 66, 73, 154, 155
reset 154

scan schedules 155
state output 45, 66, 73, 98, 154
polarity warning 153
troubleshooting 157
event (burst pre/post trigger) 57
manipulation channel options 74
digital-to-analog converter
See DAC
dimensions (mounting) 35
DIN rail 36
direct
commands 61, 205
RS-232 connection 129
directory 206
structure
DT800 internal data memory 79
DT800 memory card 79
DIRJOB 16
report 18
DIRJOB"JobName" 16
report 18
DIRJOB* 16
report 18
DIRJOBS 16
report 18
DIRTREE
DIRTREE "A:" (memory card structure) 79, 80
DIRTREE "B:" (internal memory structure) 79, 80
disabling logging 76
disconnected for shipping (main battery) 40
display alarms (/A switch) 111
DMN (channel option — date of minimum) 74, 85
DMX (channel option — date of maximum) 74, 85
DN (channel type) 66
DNO (channel type) 66
DO... 61,206
DOS file system 79

double backslash (sending \ from
DeTransfer) 158

double-ended analog inputs
See inputs — analog — independent
download format (DSD) 206
drain (DT800 supply current) 43
drift voltage 188
drives (DT800’s A:, B: and C: drives) 30, 79, 80
DS (channel type) 66
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DSD 206
DSO (digital state output) 154
alarm digital action 98
channel type 66
example 45,73
DSR
and automatic defection of device on Host RS-232
port 125
RS-232 standard 190
DT (channel option — time difference between
readings) 73
DT= 117
DTE 206
Host RS-232 port 125
Serial Channel 158
DTR (RS-232 standard) 190
Host RS-232 handshake state returned by 175V 69
DW (channel type) 66
Dynamic Data Exchange
See DDE
dynamic IP address 134

E
See format — exponential
EAA 135
earth loops
See ground — loops
echo 127,206
/E switch 111, 127, 206
during comms unload 81
in fixedformat mode 21
and returned data format mode 21
EEPROM 30
EEPROM (memory) 206
efficient storage (time and date) 78
ELSE 640
enable 206
END 16
in alarm unload commands 105, 106, 187
in data unload commands 82, 186
in program 58
end-of-schedule
record 84
end-of-unload
record 84
environment, operating 11

EPROM (memory) 206
erase
See delete
erratic behaviour (caused by ground loops) 23
error-correcting protocol 130
errors
syntax 210
and END statement 58
table 197
Ethernet
See communications — Ethernet
event
log 121
clearing 121
logging TEST results (set by P10) 107, 121
unloading 121
triggers 46, 47
Excel (Microsoft) 80, 81
excitation 14
bridges
current (BGI) 146
voltage (BGV) 146
channel options 72
current 14, 171
power 14
tolerance (set by P58) 52,72, 110, 188
voltage 14
Explorer, Windows 79, 80
exponential data format (FEn) 75
in alarm action text (2cv) 99
expressions
conditional (Boolean) 60
See manipulating data — calculations
EXT_POWER_SWITCH (modem profile key) 114
extended delay (modem) 133
external power 10, 41
terminals 26, 41

F
frequency (channel type) 64, 142
intrinsic function (channel option) 90
table 73
See also format — fixed-point
f.f (channel option — scale factor) 73
F1 (channel option — inverse) 90
F2 (channel option — square root) 90

F3 (channel option — natural logarithm) 90

F4 (channel option — base ten logarithm) 90
F5 (channel option — absolute value) 90

F6 (channel option — square) 90

F7 (channel option — Grey code conversion) 90
factor

channel 63
crest
defined 205

in AC voltage measurement 140
factory defaults 119
FACTORYDEFAULTS command 118
fastmode 11,51, 52
fine tuning 52
modifier 52
fatigue analysis (rainflow cycle counting) 74, 87

FEn (channel option — exponential data
format) 75

FFn (channel option — fixed-point data format) 75
field width (set by P33) 21, 22, 108

file
logged alarms 79, 80
size 80
logged data 79, 80
size 80

structure (DT800's HFS) 79
text (data and alarms) 80
File Transfer Protocol
See FTP
firm reset 118
firmware 206
build number (returned by 6SV) 69
operating system upgrade 11, 193
DSD 206
version number (returned by 14SV) 69
versions supported by this manual 3
fixed field width 22
fixed-format mode (/H) 21
include/omit job name (set by P6) 107
returned alarm format 102, 105, 106
returned data format 81
fixed-point data format (FFn) 75
in alarm action fext (2cv) 99
Flash (memory) 30, 206
firmware (operating system) upgrade 11, 193
in CHARAC report 123
FLASHONRESET 117
FLASHUSERINI 116
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FLOW (modem profile key) 114
flow control 206
Host RS-232 port 126, 127
HWFC 127, 207
NFC 128
SWFC 127,210
SWHW (both) 127, 128
See also handshaking
program
Boolean expressions 60
DO... 61,206
IF... 60
flow-through voltage (12V terminal) 165
FMn (channel option — mixed data format) 75
Fn (channel option — intrinsic function) 90
table 73
folder 206
format 206
as best of f or e formats — %g 161
as character string — %s 161
as decimal integer — %d 161
as decimal integer — %i 161
as floating-point real number — %f 161
as floating-point real number with exponent —
%oe
as hexadecimal integer — %x 161
as octal integer — %0 161
as single ASCIl character — %c 161
date 68
DSD 206
error messages 202
exponential (E) 22
channel option 75
in alarm action text (2cv) 99
fixed-point (F) 22
channel option 75
in alarm action text (2cv) 99
memory card (automatic formatting) 77
mixed (M) 22
channel option 75
in alarm action text (2cv) 99
returned data 21
field width (set by P33) 22
fixed-format mode (/H) 21, 81
freeformat mode (/h) 21
increasing nSV resolution 69
numeric 22
time 21, 42,68,117
and alarms unload 105, 106, 187
and data unload 82, 83, 186

. Wiring p168 . Schedules p44 ‘ Channel Types p63

and substitution characters 99
error message 197
FORMAT"A:" 30
in firmware upgrade 193
FORMAT"B:" 78,118
in firmware upgrade 193
formatted mode
See fixed-format mode
frames 56, 188
free memory 78
free-format mode (/h) 21
and alarm action fext 99
and polled alarm data 102
and Serial Channel error messages 165
and Serial Channel syntax errors 165
frequency
mains, setting refurned by 8SV 69
measurement 142
channel type (F) 64, 142
minimum measurement period (P12) 107, 142
threshold 64, 142
front panel 24, 28
FTP 138
defined 206
using for firmware upgrade 193
using PROFILE command to start DT800’s FTP
server 114
using to transfer ONRESET.DXC 115
full bridge 146
full memory 77
functions
caleulations (expressions) 94
channel options
intrinsic functions (Fn) 90
table 73
statistical functions 85
fundamental inputs 12
fundamental samples 63, 206
and frames 56, 188
and maximum scan rate 51, 53, 188
for burst mode 56
for normal mode and fast mode 51, 52, 56

G

G (go/resume schedules) 59,78
gain
and frequency measurement 142
autoranging 13
channel option 72
gain lock
and AC voltage measurement 141
and best speed in normal mode 188
maximum autorange limit (set by P59) 110
using GL channel option to disable
autoranging 13
gain-set fo use (set by P63) 110
gateway number (Ethernet) 134
Gd (main ground terminals) 24, 130, 148, 149
GL (channel option — gain) 72, 142
glossary 203
go (resuming schedules) 59
statistical sub-schedule 50
GPS (Serial Channel example) 166
Gregorian calendar 206
Grey code conversion
infrinsic function (F7 — channel option) 90
ground 206
analog 24, 148, 149
common-mode range (set by P49) 109, 140, 149
loops 23, 151, 206
avoiding 23, 151
diagram 151
DT800 immunity 23, 148
DT800 solution 23
other solutions 23
main 24, 130, 148, 149
terminals 149
Ch (chassis) 24, 149
Gd (main ground) 24, 130, 148, 149
Sr (sensor power return) 24, 148, 149
group
See channel — pair
GS (go statistical sub-schedule) 50, 59
GSM modems 129
Gu (guard terminal) 24, 148, 149
guard 183, 206
terminal (Gu) 24, 148, 149
guidelines
successful measurement 23

.Chcnnel Options p71 .Alcrms p96 . Parameters p107 ‘Swik:hes plll ' Error Messages p197
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H (halt schedule command) 59, 78
statistical sub-schedule 50
H... (channel option — histogram) 74
half bridge 146
halting schedules 59
statistical sub-schedule 50
handshake line
Host RS$-232 input state (returned by 16SV) 69
Host RS-232 output state (returned by 17SV) 69

Serial Channel input state (returned by 18SV) 69
Serial Channel output state (returned by 19SV) 69

handshaking

RS:232 (175V) 69

Serial Channel 158

See also flow control
HANGUP command 126
hard reset 118
hardware flow control (HWFC) 127, 207
hardware reset 118
hash (#) 12, 207
hatch (#)

See hash
header, schedule 209
health of DT800 120
heartbeat (Acquiring LED) 28, 119, 207
heater control (example) 100
Hertz 207
HFS (hierarchical file structure) 79
histogram (channel option)

rainflow cycle counting 87

statistical 17, 74, 86

example 92

HKEY_CURRENT_USER (registry changes) 133
host

computer 207

software 207
Host RS-232

See communications — Host RS-232
hot plugging 207
HOVN (channel type) 67
HS (halt statistical sub-schedule) 50, 59
hum rejection (in normal sampling mode) 51
humidity 147
hunting 207

example 98, 100
HWFC (hardware flow control) 127, 207

’ Wiring p168 . Schedules p44 ‘ Channel Types p63

Hx (halt schedule x) 59
statistical sub-schedule 50

HyperTerminal software (for direct modem
connection) 129

HyperTerminal software (for remote modem
connection) 132

Hz (Hertz) 207

channel option — current excitation 72
channel type — current 64
IB (channel option — integral) 73
IBAT (channel type) 67
IBM-6 comms cable 129, 191
IC sensors 207
ID
See channel ID
See schedule ID
IF... 18,60
immediate schedule 44, 49
repeating (* command) 49
using in programs 58
IMN (channel option — instant of minimum) 74,85
IMX (channel option — instant of maximum) 74,
85
independent analog inputs 13
See inputs — analog — independent
wiring 168
indicators
See LED indicators
infinite timeout (burst) 54
INI (initialization) file for user defaults 113, 115
INIT (modem profile key) 114
initialization of modem by DT800 130
conditions 130
seftings 130
initialization string, modem
DO... command example 61

input
actions (Serial Channel) 162
buffer 128
ranges 12

termination channel option 71
See also inputs

.Chcnnel Options p71 .Alcrms p96 . Parameters p107 ‘Swiiches plll ‘ Error Messages p197

inputs
analog
block diagram 148
default
See inputs — analog — independent
differential
See inputs — analog — independent
double-ended

See inputs — analog — independent
front panel (figure) 24
independent 13
infroduction 12
sensors and measurement 140
shared+terminal 13
single-ended
See inputs — analog — shared-terminal
which type? 14
wiring configurations 168
analog channels
shared+terminal 168
digital
block diagram 148
front panel (figure) 24
infroduction 14
maximum applied voltage 152
polarity warning 153
sensors and channels 152
wiring configurations 184
fundamental 12
shared-+terminal 168
instant
of maximum (IMN) 74, 85
of minimum (DMX) 74, 85
P50 (set format of instants in time) 109
instrumentation amplifier
and CMRR 204
and common-mode voltage 205
and multiplexer patching 13
channel pairs diagram 13
DT800 block diagram 148
INT (channel option — integral) 74, 86
integer variables (IV channel type) 65, 87
integral
data manipulation channel option (IB) 73
statistical channel option (INT) 74, 86
interleaved sampling 23
intermediate channel (W channel option) 60, 75
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internal
battery
main 10
memory-backup 42
channel types
battery current (IBAT) 67
date 68,78
maintenance 67, 68
system timers (nST) 68
system variables (nSV) 69
text 68
time 68,78
measurement check interval (set by P61) 110
memory 30
storage capacity 30
power 10
internal maintenance (channel types) 67, 68
International Standards Organization
See ISO
interval
P50 (set format of time intervals) 109
interval trigger 46
intrinsic functions 17, 90
absolute value (F5 channel option) 90
base ten logarithm (F4 channel option) 90
Grey code conversion (F7 channel option) 90
inverse (F1 channel option) 90
natural logarithm (F3 channel option) 90
square (F6 channel option) 90
square root (F2 channel option) 90
inverse
cos (ACOS function) 94
intrinsic function (F1 channel option) 90
sin (ASIN function) 94
tan (ATAN function) 94
IP 135
address 134, 137
gateway 134, 135
port number 135, 137
subnet mask 134, 135, 136
IP address 207
IP gateway 135
IPCONFIG.EXE 136

IPGW 135
IPSN 135
IPSN= 135

.Wiring pl68 .Schedu|es p44 ‘Chclnnel Types p63 .Chonnel Options p71 .Alcrms p96 . Parameters p107 ‘ Switches p111 ’ Error Messages p197

ISO 207
date format 68
in A[ ] commands 106, 187
in U[ ] commands 83, 84, 186
P31=3 108
in fixedformat mode 22
isolation 148, 151
block diagram 148
of analog section 23, 148
ITS (International Temperature Scale) 143
ITS90 143
v
See infeger variables (IV channel type)

J

job 15, 45, 207
commands

A 16,105,106, 187
A"JobName" 16, 105, 106, 187
A"JobName"(from)(to) 16, 105, 187
A"JobName"[from][to] 16, 106, 187
A"JobName"x 16, 105, 106, 187
A"JobName"x(from)(to) 16, 105, 187
A"JobName"x[from][to] 16, 106, 187
Alfrom|)(to) 16, 105, 187
Alfrom][to] 16, 106, 187
Ax 16,105,106, 187
Ax(from)(to) 16, 105, 187
Ax[from][to] 16, 106, 187
BEGIN 16, 105
CURJOB 16
DELALARMS 16, 17, 59, 185
DELALARMS"JobName" 16, 185
DELALARMS* 16, 185
DELDATA 17,59, 185
DELDATA"JobName" 16, 185
DELDATA* 16, 185
DELJOB 16, 17,59, 185
DELJOB"JobName" 16, 59, 185
DELJOB* 16, 59, 185
DIRIOB 16

report 18
DIRJOB"JobName" 16

report 18
DIRJIOB* 16

report 18
DIRJOBS 16, 59

report 18
END 16, 105

LOCKJOB 16, 59
LOCKJOB"JobName" 16
LOCKJOB* 16
RUNJOB"JobName" 15, 16
after firmware upgrade 195

SHOWPROG 59
U 16,82, 186
U"JobName" 16, 186
U"JobName"(from)(to) 16, 186
U"JobName"[from][to] 16, 186
U"JobName"x 16, 186
U"JobName"x(from|(to) 16, 186
U"JobName"x[from][to] 16, 186
U(from)(to) 16, 186
Ulfrom][to] 16, 186
UNLOCKJOB 16, 17, 59
UNLOCKJOB"JobName" 16
UNLOCKJOB* 16
Ux 16,186
Ux(from)(to) 16, 186
Ux[from][to] 16, 186

deleting 17, 59

described (a holder for programs) 15

including job name (set by P6) 107

loaded (returned by 7SV) 69

name 15
include or omit (set by P6) 107

Julian
calendar 207
jumper wire (for manual recovery) 196

kB 207

kb 207

kbps 207

kelvin sense point 207

key (PROFILE... commands) 115

L

L (channel type — current loop) 64, 140
landline

See PSTN modems
LAPM (error-correcting protocol) 130
layout sheet, front-panel terminals 27
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LED indicators 28, 207

after firmware upgrade 194, 195

after reset 119

Attention LED commands 29

Card Busy LED 77

commands
CATIN (clear Attention LED) 29, 185
SATTN (set Attention LED) 29

heartbeat (Acquiring LED) 28, 119

startup sequence 28

length of RS-232 cable 129

LEVEL (channel option — burst trigger) 57

LF (line feed character) 21, 108
comms port arbitration 124
control character (A)) 99
RS-232 special character 128

life, battery
internal main battery 40
internal memory-backup battery 42

line feed character

See LF

list
channel 45
process 45

lithium battery
See battery — memory-backup
LM135... (channel types) 65, 182
LM34... (channel types) 65, 181
LN (natural log function) 94
load factory settings (modem command)
AT&F 61
local DT800 129
locking schedules (/F switch) 59, 111
LOCKJOB 14, 59
LOCKJOB"JobName" 16
LOCKJOB* 16
LOG (logarithm function) 94

log files
event log
clearing 121
unloading 121

opening in fext editor 196

logged 79
alarms files 79, 80
size 80
data 76
deleting 78
files 80
size 80

mode for data return 19
versus realtime data 19
logging 19, 76, 205, 207
alarm state (P9) 107
disabling 76
LED 28
TEST results to event log (set by P10)
to memory card 76
Logging LED 28
logic state inputs
analog channels 147
digital channels 153
logical expressions 94
logic-level digital state inputs 153
LOGOFF 76
LOGOFFx 76
LOGON 76
LOGONx 746

loopback (debugging the Serial Channel) 165

loops

4-20mA current loop 140, 170, 203

ground (earth) 23, 151

low threshold (LT channel option) 72, 153

lowercase 11
low-level digital state inputs 153
low-power mode 43, 128
See also sleep mode
LSB 207
Isb 207

LT (channel option — low threshold) 72, 153

M

See format — mixed

magnetically-induced noise 23, 183
23,107

P11 setting for best noise rejection

main
ground terminals (Gd) 24, 130, 148, 149
internal battery 10, 33
IBAT channel type 67

storage 42
mains
adapter 10, 40, 41
frequency
and fast mode 52
P11 107

fast mode sefting 52
in profile command (parameter
example) 113
107 maintained by internal memory-backup
battery 42
returned by 8SV 69
sefting for best noise rejection 107
using to increase speed in normal mode 188
sefting default 11
using profile command (parameter
example) 113
sefting returned by 85V 69
noise rejection 23, 51, 203
maintenance channel types (internal) 67, 68
major number (component of firmware version
number) 210
manipulating data 94
calculations
arithmetic 94
conditional calculations 94
functions 94
logical 94
relational 94
combining methods 95
scaling 90
channel options 90
channel factor (f.fj 90
channel variables (nCV)
See channel variables
intrinsic functions (Fn) 90
polynomials (Yn) 91, 94
spans (Sn) 90
table 73
thermistor scaling (Tn) 91

'Wiring pl68 .Schedu|es p44 ‘Chclnnel Types p63 .Chcnnel Options p71 .Alcrms p96 . Parameters p107 ‘ Switches p111 ' Error Messages p197
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statistical 85
channel options
average (AV) 85
histogram (H...) 86
maximum, minimum (MX), (MN]), (TMX),
(TMN), (DMX), (DMN), (IMX), (IMN) 85
standard deviation (SD) 85
table 74
manual
what's changed in this version of the manual 3
mask
digital
byte input (DB channel type) 66
byte output (DBO channel type) 66, 155
nybble input (DN channel type) 66
nybble output (DNO channel type) 66
word input (DW channel type) 66
IP subnet 134, 135, 136
MAX_CD_IDLE (modem profile key) 114
maximum
MX channel option 74, 85
scanrate 51, 53, 63, 188
frames concept 56, 188
in burst mode 188
in normal mode 188
speed
See maximum — scan rate
MB 207
Mb 207
Mbps 207
measurement period
AC voltage measurement 64, 141
frequency measurement 107, 142
memory 30
alarm states logging 103
burst mode (circular) memory 53
EEPROM 30
Flash 11,30, 193
free data points (1SV) 69, 78
full 77
internal 30
modes
overwrite (circular)
in burst mode 53
normal mode option 77
stop-when-full
normal mode option 77
posttrigger memory (burst mode) 54
pre-trigger memory (burst mode) 54
RAM 30

.Wiring pl68 .Schedu|es p44 ‘Chclnnel Types p63 .Chonnel Options p71 .Alcrms p96 . Parameters p107 ‘ Switches p111 ’ Error Messages p197

SRAM 30
status (used/free — STATUS commands) 78
storage capacity 30
readings per storage MB 78
stored data points (2SV) 69, 78
table 30
memory card
See PC Card
memory card reader 79, 80, 81
messages after a reset 119
microsecond (ps) 203
Microsoft
Excel 80, 81
Explorer 80
Notepad 80, 81, 196
Word 80, 81
WordPad 80, 81
microvolt (pV) 203
midnight
1D trigger (example) 61
and system timers 68
and time format 68, 109
base time 203
synchronizing to 46, 58
/S switch 111
milliseconds (ms) 207
minimum (MN channel option) 74, 85
minor number (component of firmware version
number) 210
mixed data format (FMn) 75
in alarm action fext (2cv) 99
MN (channel option — minimum) 74, 85
MNP2-4 (error-correcting protocol) 130
mode
burst mode 11, 51, 53
and fast mode (compared) 52
fastmode 11,51, 52
firmware upgrade 196
firmware upgrade mode 193
fixedformat mode (/H) 21
freeformat mode (/h) 21
full memory
overwrite mode (/O) 77
alarm states 103
stop-when-full mode (/o) 77
normal mode 10, 51
overwrite mode 19, 77
/O switch 111

sampling 51
burst 51, 53
and fast mode (compared) 52
fast 51,52
normal 51
sleep (low power) 11, 43
controlled by P15 108
counter operation 14
P15 (delay) 43,108
RS-232 comms 128
stand-alone 210
stop-when-full mode 77
/O switch 111
wake 43
modem
automatic baud rate selection 130
automatic detection (DSR-dependent) 125
BPS profile key 114

COMMAND_PROCESSING_TIME profile key
commands

AT&F (load factory settings) 61

ATD (dial) 114

ATDP (pulse dial) 115

SO (ring) 61

connection to remote host computer 129
DATA_BITS profile key 114
defection (DSR-dependent) 125
DIAL command 126
DIAL profile key 114
dialling in 132
dialling out 132
EXT_POWER_SWITCH function 132
EXT_POWER_SWITCH profile key 114
extending delay 133
FLOW profile key 114
GSM 129
HANGUP command 126
INIT profile key 114
initialization 130

by DT800 130

conditions 130
settings 130

string — DO... command example 61
MAX_CD_IDLE profile key 114
PARITY profile key 114
power 130
power-down reset 114, 132
PSTN 129, 133
RS-232 connection 129
SEND_BANNER_CONNECT profile key 114
SETDIALOUTNUMBER command 126

114
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state (returned by 25SV) 69
status (returned by 25SV) 132
STOP_BITS profile key 114
modifiers, schedule 48
monolithic sensors 207
mounting the DT800 35
dimensions, clearance 35
MP5 (channel type) 67
ms (milliseconds) 207
MSB 207
msb 207
multidrop (Serial Channel devices) 158
comms configurations 167
defined 208
example 166
multiple
channel sampling 23
reports 70
with statistical channel options 85
multiplexers 12, 13, 148, 208
mutual exclusion (channel options) 70
MVN (channel type) 67
MVP (channel type) 67
MX (channel option — maximum) 74, 85

N (channel option — no excitation) 72
n$ (channel type) 65
naming
channel variables 93
jobs 15
schedules 59
natural logarithm
function for calculations (LN) 94
intrinsic function (F3 channel option) 90
nCV
See channel variables
nD (internal) channel types
See date
network
adapter address (Ethernet) 135
EAA command 135
Ethernet 137
external 135
local 135
number 134
NFC (no flow control) 128

’ Wiring p168 . Schedules p44 ‘ Channel Types p63

NI (channel type — Nickel RTD) 65, 171
NL (channel option — no log) 75,76
Serial Channel 164
NMEA 183 (Serial Channel example) 166
no flow control (NFC) 128
no log (NL channel option) 75,76
no return (NR channel option) 75
Serial Channel 164
node number 134
noise 208
capacitively-coupled 23, 183
caused by ground loops 23
electrical 183
guard 183
magnetically-induced 23, 183
mains hum rejection (in normal sampling mode)
P11 setting for best noise rejection 23, 107
using PROFILE command (example) 113
rejection (50/60Hz) 23, 51, 203
shield 23
normal mode 10, 51
maximum speed 188
NOT (logical expression) 94
Notepad 80, 81, 196
NR (channel option — no return) 75
Serial Channel 164

NSn (channel option — number of samples for AC

voltage measurement) 73, 141
nSV
See system variables
nT (internal) channel types
See time
null-modem cable 208
See also cables
NUM (channel option — number of statistical
samples) 74
number
# symbol
See hash
alarm number 97

build (component of firmware version number) 210

channel number 44, 62

day number (returned by 155V) 69

IP gateway number 134

IP port number 135, 137

major (component of firmware version number)
minor (component of firmware version number)
network number (Ethernet) 134

node number (Ethernet) 134

.Chcnnel Options p71 .Alcrms p96 . Parameters p107 ‘Swiiches plll ' Error Messages p197

of frame capture cycles (set by P57) 52, 110, 188

of readings
in internal memory 30
in memory card 30
per memory MB (channels/schedule table) 78
of samples
AC voltage measurement (NSn channel
option) 73, 141
statistical (NUM channel option) 74
of significant digits
setby P32 21,108
of statistical scans (returned by 5SV) 69
Serial Channel number 158
sign (#)
See hash
version 210
and automatic device detection (Host RS-232
port) 125
this manual 3
numeric format of returned data 22
nybble
defined 208
digital output (DNO channel type) 66, 154

o

Obiject Linking and Embedding
See OLE
octothorpe (#)
See hash
offset voltages (caused by ground loops) 23

OLE (Object Linking and Embedding) channel
option 74
ONINSERT.DXC 81,115
ONRESET.DXC 115,118
opening the case 31
operating environment 11
operating system (firmware) upgrade 11, 193
DSD 206
operators (angle brackets) 204
options
See channel options
OR (logical expression) 94
order
of application (channel options) 70
of unload 81
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output 24
actions (Serial Channel) 161
analog (Ao terminal) 24, 148, 149
buffer 84
data format 21, 75
digital 154
overflow (comms flow control) 127
overwrite mode (circular memory)
in burst operation 53
in normal operation 77
for logging alarm states 103

See peak-to-peak
P (channel option — power excitation) 72
P (parameters) 107
table of parameters 107
maintaining through resets 118
P3 (minimum sleep period) 43, 107
P4 (sleep-to-wake time) 107
P5 (maximum sleep period) 107
P6 (include job name) 107
P9 (logging alarm state) 107
P10 (log TEST results to event log) 107, 121
P11 (mains frequency) 107
and speed in fast mode 52
and speed in normal mode 188
maintained by internal memory-backup
battery 42
PROFILE example 113
returned by 85V 69
setting for best noise rejection 51, 107
using PROFILE command (example) 113
P12 (minimum period for frequency
measurement) 107, 142
P14 (password protection timeout) 108, 124
P15 (sleep control) 43, 108
P17 (delay to sleep mode) 43, 108

P22 (data delimiter character) 19, 21, 49, 107, 108

P24 (scan delimiter character) 21, 107, 108
P26 (XOFF timeout before XON) 108
P31 (date format) 108

and alarms unload 105, 106, 187

and data unload 21, 82, 83, 186

for D channel type 68

in profile command (parameter example) 113

maintained by lithium battery 42

'Wiring pl68 .Schedu|es p44 ‘Chclnnel Types p63 .Chcnnel Options p71 .Alcrms p96 . Parameters p107 ‘ Switches p111 ' Error Messages p197

matching format when sefting DT800's date 117
table 68, 108
P32 (number of significant digits) 21, 108
P33 (field width) 21, 22, 108
P36 (temperature units) 108
P38 (decimal point character) 108
and fixed-format mode 21, 107
in returned data 21
P39 (time format) 109
and alarms unload 105, 106, 187
and data unload 21, 82, 83, 186
and substitution characters 99
error message 197
for T channel type 68
maintained by lithium battery 42
matching format when sefting DT800's time 117
table 68, 109
P40 (time separator character) 21, 68, 109
and substitution characters 99
error message 197
matching format when sefting DT800's time 117
P41 (time sub-second digits) 109
P45 (DDE/OLE tag control) 109
P46 (background measurements per sample — normal
mode and fast mode) 52, 109
sefting for best speed 188
P47 (voltage at Sp terminal) 109, 149
P48 (burst speed) 54, 109
sefting for best speed 188
P49 (common-mode range) 109, 140, 149
P50 (instant format) 109
P51 (interval format) 109
P53 (serial sensor timeout) 110
P54 (burst timeout) 54, 110, 188
P55 (schedule sleep control) 43
P55 (schedule wakeup) 110
P56 (debugging serial sensor channel) 165
P57 (number of frame capture cycles) 52, 110, 188
P58 (excitation tolerance) 52, 72,110, 188
P59 (maximum autorange limit) 110
P60 (maximum sampling frequency) 52, 110, 188
P61 (internal measurement check interval) 110
P63 (gain-set to use) 110
table of parameters 107

P commands

See P (parameters)

pair

See channel — pair

panel

front 24,28
side 25

parameters
See P (parameters)
parentheses 94, 204
parity
Host RS-232 port 126
PARITY (modem profile key) 114
parse 208
password
comms ports 124
timeout (P14) 108, 124
FTP (profile) 114, 138
PPP (profile) 113
PASSWORD (comms port protection
command) 124
PC 208
PC Card 20, 76, 208
appending data 77
Card Busy LED 77
commands
CARDCLEAR 30, 185
data points
free (returned by 3SV) 69, 78
stored (returned by 4SV) 69, 78
directory structure 79
firmware upgrade 194
formatting 77
inserting 77
logging to memory card 76
presence (returned by 9SV) 69
removing 77
retrieving data 81
slot location 25
startup job (ONINSERT.DXC) 81, 115
storage capacity 30
PCB 208
PCMCIA card
See PC Card

PCVCC (channel type — PC Card source voltage

3V/5V) 67

PCVPP (channel type — PC Card source voltage

12v) 67

peak-to-peak 208

period 208

persistent settings (user defaults) 113
PH (return Host RS-232 port settings)

PH= (Host RS-232 port configuration
commands) 126

PID 208
PING.EXE 136

126
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pinouts
Host RS-232
DT800 to DB-25 cable 191
DT800 to DE-9 PC cable 191
port 125
PLC 153,158,208
plug-and-play 208
Point-to-Point Protocol
See PPP
polarity
of digital input signals 153
of memory-backup battery 33
poll
commands 47, 49, 101
using fo switch digital outputs 155
schedule RX 44, 49
schedules RAX, RBX,...RKX 47
trigger by alarm 47, 49
trigger by host computer 47, 49
trigger X 49
triggers XA, XB,.. XK 47
polling 208
polynomials
channel option for scaling 91, 94
table 73
infroduction 17
port number (Ethernet) 135, 137
ports
automatic comms port arbitration 124
defined 208
front panel 24
password protection of comms ports 124
side panel 25
See also connectors
position (of burst trigger) 54
post-burst calculation period 54
post-job commands 17
post-trigger (burst mode)
memory 54
quantifier 54
pound (#)
See hash
power
connectors (diagram) 25, 26
current consumption of DT800 43

external
DT800 terminals 26
source 10

’Wiring pl68 .Schedu|es p44 ‘Chclnnel Types p63 .Chcnnel Options p71 .Alcrms p96 . Parameters p107 ‘ Switches p111 ' Error Messages p197

internal main battery 40
disconnected for shipping 10
low-power mode (sleep) 11, 43
RS-232 comms 128
mains adapter 10, 40, 41
management 11
modem 130
power-down reset 114, 132
relay-switched 130
serial sensor 165
sleep mode 11, 43
RS-232 comms 128
terminals
sensor power out (Sp) 24, 148
serial power out (12V) 158
actual voltage available 165
controlling modem power 131
DT800 block diagram 148
front panel (diagram) 24
modem power control 130
modem power-down reset (profile
command) 114
nSSPWR channel option 164
switching DSOs 154
waking from sleep mode 11
PowerPC 208
power-up reset 118
PPP 138
and modem setup 130
defined 208
PROFILE commands 113
pre/post trigger (burst mode) 53, 57
on analog level 57
on digital event 57
pre-job commands 17
presence of memory card (returned by 9SV) 69
pre-trigger (burst mode)
memory 54
quantifier 54
procedure for successful data gathering 23
process list 45, 208
processes 44
action processes
alarm 96, 100
DO... command 61
IF... command 60
and BEGIN-END 58
and jobs 45
and report schedules 45, 46

omitting to change a schedule trigger 59

simple schedule example 45
processing

a DT800 program 128

conditional 60

DT800 processing time 128

order of processing channels 45

unconditional 61, 206

PROFILE... commands (user defaults) 11,113,115

effect of resets 118
protecting (backing up) USER.INI 116
using for Ethernet configuration 134, 135, 136
commands table 135
specifying protocol 135
using to specify automatic modem power-down
reset 132

using to specify comms settings on startup 126
program 15,208

anatomy 17

flow control
Boolean expressions 60
DO... 61,206
IF... 60

how DT800 processes programs 128
job is a holder for programs 15, 207
retrieval commands
SHOWPROG 16, 59, 186
SHOWPROG"JobName" 16, 59, 186
SHOWPROG* 16, 59, 186
PROM (memory type) 208
protection of comms ports by password 124
protocol
defined 209
error-correcting 130
FTP 138, 206
PPP 138, 208
TCP/IP 134-137
UbP 137
PS (return Serial Channel comms settings) 167
PS= (Serial Channel comms configuration
commands) 158, 167
PSTN modems 129, 133
PT385 (channel type) 65, 171
PT392 (channel type) 65, 171
pulse catching 57
pulsing digital outputs
in DSO channel type 66, 154
example 155
using R (resefting channel option) 73
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Q

quarter bridge 146
quitting an unload
data unload (Q command) 19, 84
log unloads
events 121
quotation mark
control character (*b) 99

R
channel option — resetting to zero 73
example
histogram 86
integration (flow rate) 86
resetting counters 157
resetting digital state outputs 154, 155
polled schedule example 155
pulsing digital state outputs 66
resetting system timers 68, 69
channel type — resistance 64
example
default channel options 70
fundamental samples 63
infroduction 63
wiring 171
RA to RK (report schedules) 46
rail, DIN 36
rainflow cycle counting 74, 87
RAINFLOW...
best speed 89
channel option 74, 87
report command 88
sample rate 87
RAM 30, 209
disk 30, 209
range
changing, auto 13
input 12
rate of change (RC channel option) 73
RC (channel option — rate of change) 73
reader, memory card 79, 80, 81
reading / time difference (RS channel option) 73
reading counters 157
readings
defined 209
in burst mode 53, 56

. Wiring p168 . Schedules p44 ‘ Channel Types p63

in normal mode and fast mode 51
number
in internal memory 30, 78
in memory card 30, 78
per memory MB (channels/schedule table) 78
real-time
data return 19, 21
defined 209
realtime data versus logged data 19
receive (RS-232 RX) 190
receiver (comms flow control) 127

records
alarm
action text 103
data 102
state 103, 105
data 80

alarm data 102
fixedformat mode 22, 84
freeformat mode 21
end-of-schedule 84
end-of-unload 84
reducing data 17
reference temperature
channel option (TR) 74
channel type (REFT) 67, 143
in alarm (example) 97
REFT (channel type) 67, 143
in alarm (example) 97
REGEDIT 133
registry changes (HKEY_CURRENT_USER) 133
rejection
common-mode rejection ratio 204
mains noise (50/60Hz) 23, 51, 203
relational expressions 94
relative humidity 147
relay switching of modem power supply 130
remote DT800 129
repeating
alarm 96
immediate schedule 49
report schedules 44, 46
reports
channel variables 93
characterization (CHARAC) 123

job 16
report 18
multiple 70

rainflow 87, 88

.Chcnnel Options p71 .Alcrms p96 . Parameters p107 ‘Swik:hes plll ' Error Messages p197

STATUS 122
TEST 120
request to send (RS-232 RTS) 190
RESET command 118
resetting
channel option (R} 73
counters 157
DT800 118
FACTORYDEFAULTS 118
firm reset 118
FORMAT"B:" 118
hard reset 118
hardware reset 118
power-up reset 118
RESET command 118
SINGLEPUSH command 118
wait after sending 119
soft reset 118
triple-push reset 118
modem power-down reset 114, 132
resistance
channel options 71

measurement
2-Wire 173
3-Wire 172
4-Wire 171

shunt (current loop) 140, 170
temperature detector
See RTD
resolution 209
DT800 clock/calendar 117
table 12
response ftimeout (DeTransfer) 133
resuming schedules (G) 59
statistical sub-schedule 50
retrieve (unload, return) 209
retrieving information 81, 105
alarms 103
unload commands 105
A 16,105,106, 187
A"JobName" 16, 105, 106, 187
A"JobName"(from)(to) 16, 105, 187
A"JobName"[from][to] 16, 106, 187
A"JobName"x 16, 105, 106, 187
A"JobName"x(from|(to) 16, 105, 187
A"JobName"x[from][to] 16, 106, 187
Alfrom)(to) 16, 105, 187
Alfrom][to] 16, 106, 187
Ax 16,105,106, 187
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Ax(from)(to) 16, 105, 187
Ax[from][to] 16, 106, 187
data 81
unload commands 82
U 16,82,83,186
U"JobName" 16, 82, 83, 186
U"JobName"(from)(to) 16, 82, 186
U"JobName"[from][to] 16, 83, 186
U"JobName"x 16, 82, 83, 186
U"JobName"x(from|(to) 16, 82, 186
U"JobName"x[from][to] 16, 83, 186
U(from)(to) 16, 82, 186
U[from][to] 16, 83, 186
Ux 16, 82,83,186
Ux(from)(to) 16, 82, 186
Ux[from][to] 16, 83, 186
events
UEVTLOG 121, 187
field width (P33) 21, 22, 108
format of returned information
data 21
introduction 10, 19
number of significant digits (P32) 21, 108
order of unload 81
PC Card 81
sent schedules and programs 59
summary of retrieval commands 186
terminate unload command (Q) 19, 84
eventlog 121
return
See carriage return (CR)
returned data
See retrieving information
revision number
See version number
RI (RS-232 standard) 190
and sleep mode 43
state returned by 16SV 69
ring indicator (RS-232 Rl) 190
and sleep mode 43
state returned by 16SV 69
RISC (defined) 209
river height (Serial Channel example) 166
RMS
See AC voltage measurement
rollover rate (counters) 157
ROM 209
ROM (memory) 30

RS (channel option — reading / time
difference) 73

RS-232
Host RS-232 comms
See communications — Host RS-232
standards (table) 190
Serial Channel comms 158
channel configuration 167
DT800 block diagram 148
front panel location 24
RS232 channel option 164
RS232 (Serial Channel — channel option) 164, 167
RS422 (Serial Channel — channel option) 164, 167
RS-422 (Serial Channel comms) 158
channel configuration 167
DT800 block diagram 148
front panel location 24
RS422 channel option 164
RS485 (serial channel — channel option) 164, 167
RS-485 (Serial Channel comms) 158
channel configuration 167
Dt800 block diagram 148
front panel location 24
RS485 channel option 164
RTD 145
channel type (RTD) 65
defined 209
wiring 171
RTS
Host RS-232
handshake state returned by 175V 69
RS-232 standard 190
Serial Channel 158
handshake output action 161
handshake state returned by 19SV 69
RUNJOB"JobName" 15, 16
after firmware upgrade 195
RUNJOBONINSERT"JobName" 16, 116
RUNJOBONINSERTALL"JobName" 16, 116
RUNJOBONRESET"JobName" 16, 115
error message 202
runtime commands (defined) 61
RX (RS-232 standard) 190

S
channel option — span 73, 90
function for calculations — span 94
SO (modem ring command) 61

samples per reading
AC voltage measurement 141
burst mode 56
normal mode and fast mode 52
set by P46 109, 188
sampling
influences on sampling speed 53
interleaved 23
maximum rate 209
and number of fundamental samples 51, 53, 63,

frames 56, 188
set by P60 52,110, 188
mode 51
burst 51, 53
burst mode
and fast mode (compared) 52
fast 51,52
ADC frequency 52
samples per reading (set by P46) 52
normal 51
samples per reading (set by P46) 51, 188
multiple channels 23
number of samples per reading
normal and fast mode (set by P46) 52, 109, 188
rainflow 87
speed 51
SATTN (set Attention LED — command) 29
SCADA 209
scale factor (f.f channel option) 73
scaling
bridges 146
channel factor (channel option)
column in channel types table 63
f.f channel option 70
infroduction 17
thermistor scaling 91
See also manipulating data — scaling
scan
delimiter character (P24) 21, 108
forced in fixedformat mode 21, 107
rate
and fundamental samples 63
best speed 188
maximum 63
modes compared 51
other influences 53
See also schedules
schedule ID 44
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schedules 44
adaptive 100
burst 53
continuous 48
fast mode 52
defined 209
deleting 59
digital outputs 155
halting (H) 59
statistical sub-schedule 50
header 44, 209
ID 44
returned by 10SV 69
immediate 44, 49
using in programs 58
infroduction to schedule commands 15
locking (/F switch) 59, 111
modifiers 48
naming 59
no trigger 48
fast mode 52
polled (RX) 44
RA to RK (report schedules) 46
report 44, 46
resuming (G) 59
statistical sub-schedule 50
retrieving sent schedules 59
RX (polled) 44
statistical 44, 49
number of scans (returned by 5SV) 69
report schedule 49
sub-schedule 49
trigger 44
and bursts 56
by counters 157

changing 59
event
external 46
internal 47

on poll command X 49
on poll commands XA, XB,...XK 47
order of triggering 59
time interval 46
While condition 48
wakeup (P55) 110
scheduling, adaptive 100

SD (channel option — standard deviation) 74, 85

SDI12 (Serial Channel — channel option)
SDI-12 (Serial Channel comms) 158
channel configuration 167

DT800 block diagram 148
front panel location 24
SDI12 channel option 164
sections (PROFILE... commands) 113
self-heating of sensors 23
SEND_BANNER_CONNECT (modem profile
key) 114
sender (comms flow control) 127
sense point, kelvin 207
sensors
excitation 14
introduction to connecting sensors 12
power out ferminals (Sp) 148
front panel location 24
power return terminals (Sr) 148, 149
front panel location 24
seltheating 23
Serial Channel 158
testing 15
sequence, channel number 62
channel sequence symbol(..) example 10, 19, 45
serial
channel 158
12V terminal 158
actual voltage available 165
and modem power-down reset (profile
command) 114
DT800 block diagram 148
front panel location 24
modem power control 130, 131
nSSPWR channel type 164
switching DSOs 154
channel number 158
channel options 74, 164
NL 164
RS232 164, 167
RS422 164,167
RS485 164,167
SDI12 164,167
table of Serial Channel channel options 164
W 164
channel types
SERIAL 164
SSPORT 164
SSPWR 164, 165
modem power control 131
SSYN 164
channel types table 164
comms quantifiers 158

configuring 167

control string 159

CTS 158

debugging 110, 165

DT800 block diagram 148

examples 166

front panel location 24

input actions 162

input handshake line state (returned by 18SV) 69
output actions 161

output handshake line state (returned by
195V) 69
P56 debugging 165

power 165

PS= (comms settings) 167
RS-232 167

RS-422 167

RS-485 167

RTS 158, 161

SDI12 167

serial sensor timeout (set by P53) 110
state 165

defined 209
number (DT800)

include with returned data (/L) 21, 111
line in characterization report 123

line in TEST report 120

returned by 13SV 69

power out terminal (12V) 158

actual voltage available 165

and modem power-down reset (profile
command) 114

DT800 block diagram 148

front panel location 24

modem power control 130

nSSPWR channel type 164

switching DSOs 154

sensors

See serial — channel

SERIAL (Serial Channel channel type) 164
SETDIALOUTNUMBER command 126
setting
counters (assigning values) 157
date 117
date and time together (DT=) 117
persistent (user defaults) 113
time 117
settling time 203, 204, 209
SG (RS-232 standard) 190
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shared-terminal
analog inputs 13
wiring 168
return channel option (#) 71
sharp (#)
See hash
sheet, terminal layout 27
shield
and noise pickup 23
defined 209
wiring 183
shielded twisted-pair 167
SHOWPROG 16, 59, 186
SHOWPROG"JobName" 16, 59, 186
SHOWPROG* 16, 59, 186
shunt resistor (current loop) 140
wiring 170
side panel 25
signal ground (RS-232 SG) 190
SIGNOFF (comms port protection command) 124
SIN (sine function) 94
single-ended inputs 13
SINGLEPUSH command 118
wait affer sending 119
single-shot alarm 96
site visits 133
sleep mode 11,43, 128
controlling (P15) 43
Ethernet comms 43, 135
P15 (sleep control) 43, 108
P17 (delay to sleep mode) 43, 108
P3 (minimum sleep period) 43, 107
P4 (sleep-to-wake time) 107
P5 (maximum sleep period) 107
P55 (schedule sleep control) 43
P55 (schedule wakeup) 110
RS-232 comms 128
SMS messaging using alarm action text 99
Sn (channel option — span) 90
sockets
See connectors
soft reset 118
software 3
connection (Ethernet) 137
Delogger 10, 129, 132, 193
Delogger Pro 10
DePlot 10

DeTransfer 10, 129, 132, 193
Excel 80, 81
Explorer 80
flow control (SWFC) 127,210
HyperTerminal 129, 132
Notepad 80, 81, 196
Word 80, 81
WordPad 80, 81
solar charging 41
Sp (sensor power terminal) 149
DT800 block diagram 148
front panel location 24
voltage (set by P47) 109, 149
space
character (RS-232 special character) 128
free
internal memory 69
memory card (3SV) 69
used
internal memory (2SV) 69
memory card (4SV) 69
spans
channel option for scaling 90
table 73
function for calculation 94
introduction (scaling and calculations) 17
special characters
See also control characters and substitution characters
alarm action text
I 97,99
199
# 99
## 99
22 99
eC 99
eN 99
2ncy 99
2R 99
U 99
eV 99
@ 99
@@ 99
ASCll table 189
DEL
and comms port password protection 124
Host RS-232 port 128
' (comment) 128
BS (backspace) 128
CR 128

DEL
uses 128
LF 128
space character 128
tab character 128
XOFF 128
XON 128
in DO... command 61
in Serial Channel input action 162
in Serial Channel output action 161
in text channel type 68
XON, XOFF 210
speed
autozeroing 188
burst 54
clock 53
P48 54,109, 188
maximum 188
other influences 53
See also scan rate
rainflow 89
sampling 51
sampling (comparison tables) 51
splat (*) 209
square (intrinsic function — F6 channel option) 90
square root
infrinsic function (F2 channel option) 90
SQRT function for calculations 94
Sr (sensor power return terminal) 24, 148, 149
SRAM (memory) 30, 210
S-Record download format (DSD) 206, 210
SSPORT (Serial Channel channel type) 164
SSPWR (Serial Channel channel type) 164, 165
and modem power control 131
SSVN (Serial Channel channel type) 67, 164
ST (channel type — system timers) 64, 68
stamp
date 117
switch (/D) 21, 111
time 117
switch (/T) 21, 111
stand-alone (defined) 210
standard deviation (SD channel option) 74, 85
Standard Practices for Cycle Counting in Fatigue
Analysis (ASTM E 1049-85) 87
standards
RS-232 [table) 190
star (*) 210
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startup
defaults 113
jobs 115

ONINSERT.DXC (card insertion) 81, 115
ONRESET.DXC (DT800 startup) 115
LED sequence 28

profile 113
state
alarm
defined 210

infroduction 96
logging alarm states 103, 104
digital state outputs (DSOs) 154
DSO channel type 66
example 45
in alarm digital action channels 98
pulsing 73
Serial Channel error codes 165
static IP address 134
statistical
channel options 74, 85
average (AV) 85
histogram (H...) 86
integration (INT) 86
introduction (scaling and calculations) 17
maximum 85
maximum (MX) 85
minimum (MN) 85
rainflow cycle counting 87
standard deviation (SD) 85
sub-schedule
See schedules — statistical
status
commands 122
error message 198
of storage (internal memory and card) 78
reports 122
for returning schedule names 59
for returning switch settings 111
format of returned data 21
STOP_BITS (modem profile key) 114
stopbits (Host RS$-232 comms) 126
stop-when-full mode 77
/O switch 111
storage
capacity
internal memory 30
memory card 30
readings per storage MB 78
modes (issues) 77

. Wiring p168 . Schedules p44 ‘ Channel Types p63

reporting status 78
storing batteries 42
strain gauges
See bridges
string
Serial Channel control 159
structure
DIRTREE "A:" (memory card) 79, 80
DIRTREE "B:" (internal memory) 79, 80
DT800’s HFS directory structure 79, 80
subnet mask (Ethernet) 134, 135, 136
substitution characters
in alarm action text 99, 103
in DO... command 61
substitution characters (alarm action text) 99
successful measurement (guidelines) 23
summary
delete commands table 185
retrieval commands table 186
sV
See system variables (SV channel type)
SWFC (software flow control) 127,210
SWHW (software and hardware flow
control) 127, 128
switches
defined 210
table of switches 111
// (default switches) 112
/A (alarms display) 111
/B (burst unload) 54, 111, 188
/C (channel type) 21, 111
and fixedformat mode 21
and free-format mode 21
/D (datestamp) 21, 111, 117
/E (echo) 21, 111,127,206
disabled during unload 81
/F (schedule fix/lock) 59, 111
/G (startup program) 111
/H (fixedformat mode) 21,22, 111
alarm action text 99
example 61
forcing parameters 107
format of alarm action text 99
format of CHARAC report 123
format of polled alarm data 102
/! (Schedule ID) 111
/] (overrange error carry) 111
/K (internal measurements) 111

/L (DT8OO serial number) 21, 111

/M (messages) 81, 111
/N (channel numbers) 21, 111
and channel name text 75
example 19
in low-power programs 43
/O (overwrite mode) 111
/R (data return) 19, 21, 111
disabled during unload 81
example 61,210
extending battery life 43
in stop-when-full mode 77
sefting for best speed 188
/S (synchronize to midnight) 58, 111
/T (timestamp) 21, 111, 117
/U (units text) 21, 111
and channel name text 75
and fixed-format mode 21
and freeformat mode 21
and STATUS report 122
example 19
in error messages 197
in low-power programs 43
/V (event log dump) 112
/W (working channel return enable) 112
/X (maxima and minima) 112
/Y (data return priority) 112
/Z (alarm messages) 81, 112
maintaining through resets 118
table of switches 111
switching comms ports (automatic) 124
synchronizing to midnight 46, 58
syntax error 210
and END statement 58
system
data
See system — variables (SV channel type)
timers (ST channel type) 64, 68
variables (SV channel type) 64, 69

T

T
channel option — thermistor scaling (Tn) 91
channel type — time 64, 68,78
channel types — thermocouples (T...) 65
wiring 168
T= (setting DT800’s time) 117
T100K (channel option — input termination) 71
T10M (channel option — input termination) 71
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TIM (channel option — input termination) 71

tab character (RS-232 special character)
tables
alarms
action text
control characters 99
special characters 97
substitution characters 99
conditional operators 98

delay 98

deleting alarms 106

numbers 97

refrieving alarms 105, 106, 187
states 103

what's logged and returned 104
ASCll-decimal 189
brackets and braces 204
channel options  71-75
intrinsic functions (Fn) 90
statistical 85
channel pairs 12

channel types  63-67

CHARAC
commands 123
report 123

date (P31) 68

delete commands — summary 185
deleting data 78
deleting jobs 59
digital
inputs and outputs overview 184
state inputs
channel types 153
state outputs
channel types 154
error messages  197-202

Ethernet
commands 135
LEDs 134

expressions 94

fixed-format mode 21

Go commands 59

grounds 149

Halt commands 59

Host RS-232
configuration commands 126
special characters 128

IC temperature sensors 145
calibration 145

IF operators 60

job commands 16

128

LOGON, LOGOFF commands 76
memory status 78
numeric format 22
parameters 107
power 40
pre/post trigger (burst) 57
PROFILE commands 115
readings per memory MB 78
resefting the DT8OO 118
retrieval (unload) commands — summary 186
RS-232 standard 190
RTDs 145
sampling modes comparison 11, 51
sampling speeds 51
schedule IDs 44
Serial Channel
channel options 164
channel types 164
comms configuration commands 167
input actions 162
output actions 161
sleep (P15) 43
STATUS report 122
switches 111-112
system timers (STs) 68
system variables (SVs) 69
terminal symbols (*, +, -, #) 62

TEST
commands 120
report 120

thermistors 144
thermocouples 143

time (P39) 68
triggers
counts 46

events 46, 47
pre/post (burst) 57
time 46
while 48
U unload commands 82, 186
U( ) unload commands 82, 186
U[ ] unload commands 83, 186
TAN (tangent function) 94
TB (thermocouple channel type) 65, 168
TCP/IP 134-137
defined 210
effect of reset 118
temperature
channel types 65
coefficient (accuracy) 12

DT800’s body temperature (REFT channel type) 67
maximum DT800 temperature (returned by 24SV) 69
minimum DT800 temperature (returned by 23SV) 69
reference channel (TR channel option) 74

units (set by P36) 108

terminals

See also connectors
analog common (Ac) 24, 148, 149
and extending common-mode range 140
analog out (Ao) 24, 148, 149
cage-clamp 26
tool 26
external power 26
front panel layout 24
ground 149
chassis (Ch) 24, 149
main ground (Gd) 24, 130, 148, 149
sensor power return (Sr) 24, 148, 149
guard (Gu) 24, 148, 149
inputs and outputs diagram 24
layout sheet 27
replacement board containing shunt resistors 140
sensor power out (Sp) 24, 148, 149
sensor power return (Sr) 148, 149
serial power out (12V) 158
actual voltage available 165
and modem power-down reset (profile
command) 114
controlling modem power 131
DT800 block diagram 148
front panel layout 24
modem power control 130
nSSPWR channel type 164
switching DSOs 154

Terminate Unload command (Q) 19, 84
termination

input termination channel options
TI00K 71
TIOM 71
TIM 71
U (unterminate) 71

RS-485 networks 167

terminology (glossary) 203
test

alarm true/false test 96
commands 120

logging TEST results to event log (set by P10) 107,
121

reports 120
sensors during setup 15
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TESTO command returns firmware version 193,
194
text
(internal) channel type 68
action text
alarms 96, 99
DO... command 61
IF... command 60
channel name 75
channel type 65
files 80
opening in text editor 196
TFF (channel option — time from falling edge to
falling edge) 74, 153
TFR (channel option — time from falling edge to
rising edge) 74, 153
thermistor scaling (Tn channel option) 73, 91
thermocouple
channel types 65

defined 210
wiring 168
time

channel type (T) 64, 68
difference between readings (DT channel option) 73
falling edge fo falling edge (TFF) 74, 153
falling edge fo rising edge (TFR) 74, 153
format

and alarms unload 105, 106, 187

and data unload 82, 83, 186

maintained by lithium battery 42

of returned data 21

set by P39 109

table 68
of falling edge (TOF) 74, 153
of maximum (TMX) 74, 85
of minimum (TMN) 74, 85
of rising edge (TOR) 74, 153
processing time of DT8OO 128
returned as decimal by 125V 69
rising edge to falling edge (TRF) 74, 153
rising edge to falling edge (TRR) 74, 153
setfting

DT800 clock/calendar (T=) 117

time format

using P39 109
using profile command to set default 11, 113

stamp (/T switch) 21,111, 117
storing timestamps efficiently 78
sub-second digits (set by P41) 109
triggering on time interval 46

timeout

burst 54

infinite 54

extending DeTransfer’s response timeout 133
timers

See system timers
TJ (thermocouple channel type) 65, 168
TK (thermocouple channel type) 65, 168
TMN (channel option — time of minimum) 74, 85
TMP17 (channel type) 65
TMP35... (channel types) 65, 181
TMX (channel option — time of maximum) 74, 85
Tn (channel option — thermistor scaling) 73, 91
TOF (channel option — time of falling edge) 74,

153

tool

cage-clamp tools (single- and double-pronged 26

entry slot 26
TOR (channel option — time of rising edge) 74,

153

TR (channel option — reference temperature) 74
transducer (defined) 210
transition
See alarms — state
transmit (RS-232 TX) 190
TRF (channel option — time from rising edge to
falling edge) 74, 153
TRGLEV (channel type) 67
trigger 45
changing schedule trigger 59
component of schedule command (figure) 44
none (continuous schedule) 48
fast mode 52
on external event 46
on internal event 47
on poll command X 49
on poll commands XA, XB,...XK 47
on time interval 46
order of schedule triggering 59
pre/post trigger (burst) 53, 57
analog level 57
digital event 57
synchronizing to midnight 58
While condition 48
triple-push reset 118
troubleshooting
aids
echo 206
eventlog 121

digital channels 157
optimizing for speed 23
problems
ground loops 23
noise pickup 23
self-heating of sensors 23
TRR (channel option — time from rising edge to
falling edge) 74, 153
TT (thermocouple channel type) 65, 168
twisted-pair, shielded (Serial Channel network
wiring) 167
TX (RS-232 standard) 190
type, channel
See channel types
TYPE... command (displays USER.INI file) 115

U
channel option — input untermination 71
unload command 16, 19, 82, 83, 186
U"JobName" 16, 82, 83, 186
U"JobName"(from)(to) 16, 82, 186
U"JobName"[from][to] 16, 83, 186
U"JobName"x 16, 82, 83, 186
U"JobName"x(from)(to) 16, 82, 186
U"JobName"x[from][to] 16, 83, 186
U( ) commands 82
U(from)(to) 16, 82, 186
U[ ] commands 83
Ulfrom][to] 16, 83, 186
UART 210
UDP 137,210
UEVTLOG 121, 187
unconditional processing (DO... command) 61
for program flow control 206
uncorrected voltage (VNC channel type) 63
unformatted mode
See free-format mode
units
including in returned data (/U switch) 21, 111
of temperature (set by P36) 108
Universal Serial Bus
See USB

unloading (retrieving) data, alarm states, or alarm
action text
See refrieving information
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UNLOCKIJOB 16
use before deleting jobs 17, 59
UNLOCKJOB"JobName" 16
UNLOCKJOB* 16
upgrade
firmware (operating system) 11, 193
DSD 206
mode (firmware upgrade) 196
uppercase 11
USB 138
defined 210
port location 25
used memory 78
user defaults (PROFILE... commands) 113, 115
USER.INI for setting user defaults 113, 115
See also user defaults (PROFILE... commands)
username
FTP 114,138
UserName (channel option — channel name) 75
UserName-~ (channel option — output data
format) 75
UserName~UserUnits (channel option — output
data format) 75
Ux 16, 82,83, 186
Ux(from)(to) 16, 82, 186
Ux[from][to] 16, 83, 186

\'/

\'
channel option — voltage excitation 72
channel type — voltage with zero correction 63
wiring 168
VAC (channel type — RMS AC voltage
measurement) 64, 141
wiring 168
variables
See channel variables (CV channel type)
See integer variables (IV channel type)
See system variables (SV channel type)
VBAT (channel type — main internal battery
voltage) 67
VCHG (channel type — input voltage to
charger) 67

’ Wiring p168 . Schedules p44 ‘ Channel Types p63

version
number
and automatic device detection (Host RS-232
port) 125
defined 210
this manval 3
VEXT (channel type — voltage to kernel board from
external supply) 67
visits to site 133
VLITH (channel type — internal memory-backup
battery voltage) 67
VNC (channel type — voltage with no zero
correction) 63
and maximum speed 188
and sampling speed 51, 53
burst mode fundamental samples 56
default termination 71
VO (channel type — voltage output on Ao
terminal) 63
voltage
AC voltage measurement (VAC channel type) 64,
73, 140, 141
wiring 168
at Sp terminal (set by P47) 109
attenuator network (channel factor example) 90
common-mode 170, 204, 205
correction (autozeroing) 188
differential 205
digital state outputs (DSOs) 154
drop across thermistor 14
excitation
bridges 64, 146
V (channel option) 72
flow-through (12V terminal voltage) 165
ground 206
IC temperature sensor output 145
input
independent 13
sharedterminal 14
internal maintenance voltages of DT800 67
returned by TEST command 120
limiting when solar charging 41
limits when connecting sensors (analog) 12
logic state input, analog (nAS channel type) 147
offset (caused by ground loops) 23, 151
Serial Channel negative source voltage (SSVN channel

type) 164

terminals
analog out (Ao) 149
external power 165
sensor power out (Sp) 149
thermocouple junction voltage 143
typical sampling speeds for voltage measurement 11,
51

samples per second per channel 51

unwanted
and kelvin sense point 207
noise 208
See also voltage — offset (caused by ground loops)
v
channel option — voltage excitation 72
channel type — voltage with zero correction 63
wiring 168
VNC
See VNC (channel type — voltage with no zero
correction)

VO (channel type — voltage output on Ao
terminal) 63
VREF (channel type — analog voltage source
reference) 67
VREFK (channel type — kernel board 1.182V
reference voltage) 67
VZERO (channel type — analog zero voltage
reference) 67

VZEROK (channel type — kernel board zero voltage
reference) 67

w

W (channel option — working channel) 75,76
and return enable switch (/W) 112
examples 60, 95
Serial Channel 164
using to hide CV data 92

wait
DeTransfer backslash command (\W)

affer immediate schedule 49
after RESET 17, 119
affer SINGLEPUSH 119
Serial Channel output action (\w) 161

wake (from sleep mode) 11

wakeup control (P55) 110

WARN (channel types) 29, 66
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warning
audible
See TWARN
visual
See 2WARN
wave catching 57
wet bulb depression 147
Wheatstone bridge 146
While (trigger condition)
burst triggering 57
channel variable state 48
counters as While triggers 157
digital channel state 48
width of field (set by P33) 22
wind speed (examples) 93, 95, 100
Windows Explorer 79, 80
WINIPCFG.EXE 136
wire entry slot/hole (DT800 terminals) 26
wiring
analog channels 168
AD590, AD592, TMP17 inputs 180
bridge inputs 174
BGlI bridge inputs — 4-wire 178
BGV bridge inputs — 4-wire 176
BGV bridge inputs — é-wire 174
current inputs 170
external shunt — independent 170
external shunt — shared-terminal 170

default configurations — column in DT800 Channel

Types table 63
independent inputs 168
LM135, LM235, LM335 inputs 182
LM35-series inputs 181
resistance inputs 171

2-wire 173
3-wire 172
4-wire 171

shared-terminal inputs 168
shielded inputs
guard 183
shield and guard 183
voltage inputs 168
attenuated 169
independent 168
shared-terminal 168
digital channels 184
WNTIPCFG.EXE 136
Word (Microsoft) 80, 81
WordPad 80, 81

’ Wiring p168 . Schedules p44 ‘ Channel Types p63

working channel (W channel option) 75,76

and return enable switch (/W) 112
examples 60, 95

Serial Channel 164

using to hide CV data 92

wrap (channel option — counter wrap) 73, 157

X

X (poll command) 49
XA, XB,...XK (poll commands) 47, 101
using fo switch digital outputs 155
XON/XOFF
comms flow contfrol 127
P26 (XOFF timeout before XON) 108
RS-232 special characters 128, 210
XOR (calculations — logical expression) 94

Y

Yn (channel option — polynomial) 91, 94
table 73
YS... (channel types — Yellow Springs
thermistors) 65
wiring 171
YSI (Yellow Springs Instruments) contact
details 210

y 4

zero
158V startof-year value 69

analog zero voltage reference (VZERO channel

type)
correction
See autozeroing

current drain (storing memory-backup battery) 42

data values in discontinuity record 78

in digital mask 66

kernel zero voltage reference (VZEROK channel

type)
R channel option — reset 73
reference junction compensation 143
resetting system timers 68
value of eighth bit (comms) 126
voltage correction (V and VNC channel types)
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Master Distributors

United Kingdom United States of America
Grant Instruments (Cambridge) Ltd Computer Aided Solutions
Shepreth 8588 Mayfield Rd, Suite One
Cambridgeshire Chesterland, OH 44026

SG8 6GB Tel: +1800 9 LOGGER

Tel: +44 (0) 1763 264780 Tel: +1 440 729 2570

Fax: +44 (0) 1763 262410 Fax: +1 413 375 6137

Email: sales@datataker.co.uk Email: sales@datataker.com

—Your local dealer

China

Earth Products China Limited
Rm 1205-06, Seapower Centre
73-77 Lei Muk Road

Kwai Chung Hong Kong

Tel: +852 2392 8698

Fax: +852 2395 5655

Email: info@epc.com.hk
Web: http://www.epc.com.hk

~7)
u%s

QUALITY
MANAGEMENT

001

dataTaker, DeLogger, DeTransfer, DePlot
are either registered trademarks or
trademarks of Datataker Pty Ltd.




	About This Manual
	DT800 Firmware Covered in This Manual
	New in This Manual
	List of Major Tables

	Contents
	Part A - The DT800
	DT800 Concepts
	What is the DT800?
	Connect the DT800’s Internal Battery
	DT800-Friendly Software
	Three Modes
	Uppercase, Lowercase
	User Defaults and Startup
	Power
	Operating Environment
	Ways of Using the DT800
	Operating System Upgrade
	Fundamental Inputs and Ranges
	Accuracy of the DT800
	Analog Channels - Introduction
	Connecting Sensors
	Analog Input Channels
	Channel Pairs
	Multiplexers
	Autoranging
	Analog Input Configurations
	Sensor Excitation

	Digital Channels - Introduction
	Programming the DT800
	Specify Channel Types
	Add Channel Options
	Test Each Sensor
	Schedule Commands
	Jobs
	Scaling and Calculations
	Reducing Data
	Alarms
	IFs
	Data Logging
	Handle With Care
	Retrieving Data
	Analog-to-Digital Conversion
	Examples of Things You Can Do with Channels

	Memory Cards

	Format of Returned Data
	Character Pairs - Carriage Return + Line Feed
	Two Format Modes for Returned Data
	Free-Format Mode /h
	Fixed-Format Mode /H


	Guidelines for Successful Data Gathering
	The Procedure
	Sampling Multiple Channels
	Ground Loops
	Noise Pickup
	Self-Heating of Sensors
	Optimizing for Speed


	Part B - Hardware
	Inputs and Outputs
	DT800 Front Panel
	DT800 Side Panel
	Connecting Sensors to Channel Terminals
	Connecting to the Removable External Power Terminals
	Terminal Layout Sheet

	Indicators
	LEDs
	LED Sequence on Startup
	No LEDs?
	Attention LED Commands

	Buzzer

	Memory
	Storage Capacity
	Memory Card Commands

	Inside the DT800
	Opening the DT800 Case
	Accessing the Internal Batteries
	Mounting the DT800
	Dimensions, Clearances
	Screw Mounting
	DIN Rail Mounting

	Closing the DT800 Case


	Part C - Power
	Powering the DT800
	Internal Power (Main Battery)
	Main Battery is Disconnected for Shipping
	Main Battery Life

	External Power
	Three Options
	Solar Charging

	Internal Memory-Backup Battery
	Battery Guidelines for Long-Term Storage
	Internal Main Battery During DT800 Storage
	Internal Memory-Backup Battery During DT800 Storage


	Low-Power Operation
	Always Trying to Sleep
	Controlling Sleep
	Extending Battery Life
	Low-Power Programs


	Part D - Schedules
	Schedule Concepts
	What are Schedules?
	Schedule ID
	Schedule Trigger
	Channel List
	A Simple Schedule
	Groups of Schedules - Jobs
	General-Purpose Report Schedules (RA, RB,…RK)
	Trigger on Time Interval
	Trigger on External Event
	Trigger on Internal Event
	Trigger on Schedule-Specific Poll Command
	Trigger While
	Continuous Report Schedules (No Trigger)
	Schedule Modifiers

	Special-Purpose Report Schedules
	Polled Report Schedule (RX)
	Immediate Report Schedules
	Statistical Report Schedules

	Sampling Modes
	Normal Mode Sampling
	Fast Mode Sampling
	Burst Mode Sampling


	Working with Schedules
	Entering Schedules Into the DT800 (BEGIN-END)
	Using Immediate Schedules in Programs
	Time Triggers - Synchronizing to Midnight
	Retrieving Entered Schedules and Programs
	Triggering and Schedule Order
	Changing a Schedule Trigger
	Naming Schedules
	Halting & Resuming Schedules
	Locking Schedules
	Deleting Schedules
	Special Commands in Schedules
	Conditional Processing - IF… Command
	Conditional Processing - Boolean Expressions
	Unconditional Processing - DO… Command


	Specifying Channel Details (Channel Lists)
	Channel Numbers
	Channel Types
	Internal Channel Types (in Detail)
	Time
	Date
	Text
	Internal Maintenance
	System Timers
	System Variables

	Channel Options
	Default Channel Options
	A Special Channel Option - Channel Factor



	Part E - Logging and Retrieving Data
	Logging Data
	LOGON and LOGOFF Commands
	Logging to Memory Card
	Data Storage Issues
	Halt and Go During Data Logging
	Deleting Logged Data
	The DT800 File System

	Retrieving Logged Data
	Retrieving Logged Data - Memory Card Transfer
	Retrieving Logged Data - Comms Unload
	Unload Commands
	Labelling the End of Unloaded Data
	Quitting an Unload



	Part F - Manipulating Data
	Channel Options - Statistical
	Average (AV)
	Standard Deviation (SD)
	Maximum and Minimum
	Integration (INT)
	Histogram (Hx:y:m..nCV)
	Rainflow Cycle Counting

	Channel Options - Scaling
	Channel Factor (f.f)
	Intrinsic Functions (Fn)
	Spans (Sn)
	Polynomials (Yn)
	Thermistor Scaling (Tn)
	Channel Variables (nCV)

	Calculations (Expressions)
	Conditional Calculations

	Combining Methods

	Part G - Alarms
	Alarm Concepts
	Alarm Number
	Alarm Input
	Alarm Condition
	Alarm Delay Period
	Alarm Digital Action Channels
	Alarm Action Text
	Alarm Action Processes
	Combining Alarms
	Polling Alarm Data

	Logging and Retrieving Alarms
	Logging Alarm States
	Logging Alarm States - What’s Logged, What’s Returned

	Retrieving Logged Alarm States
	The A Unload Commands
	The A( ) Unload Commands
	The A[ ] Unload Commands
	Deleting Logged Alarm Records



	Part H - Housekeeping
	Configuring the DT800
	Parameters
	Reading Parameters
	Setting Parameters

	Switches
	Viewing Switch Settings

	User Startup Defaults
	User Startup Profile
	Startup Job
	Protecting Startup Files

	Setting the DT800’s Clock/Calendar
	Setting the DT800’s Time (T=)
	Setting the DT800’s Date (D=)
	Setting Date and Time Together (DT=)


	Resetting the DT800
	Wait after RESET
	Manual Reset Button
	Factory Defaults
	LEDs and Messages After a Reset

	TEST Commands
	Test Report (DT800 Health)

	Event Log
	Unloading the Event Log
	Clearing the Event Log

	STATUS Commands
	STATUS
	STATUSn

	CHARAC Commands
	Characterization
	Characterization Report (DT800 Calibration Factors)


	Part I - Communications
	Automatic Comms Port Arbitration
	Password Protection - Comms Ports
	RS232 Communications
	Quick Start
	DT800 RS232 Basics
	Host RS232 Port
	ASCII Comms
	Echo
	Flow Control
	Special Characters
	Input Buffer (How the DT800 Receives and Processes a Program)
	Comms Wakes the DT800

	DT800 Direct (Local) RS232 Connection
	Direct RS232 Cable
	Setting Up a Direct Connection

	DT800 Modem (Remote) RS232 Connection
	DT800-to-Modem Cable
	Modem Initialization
	Modem Communications Protocol
	Powering the DT800’s Modem
	Modem Communications Operation
	Setting Up a Remote Connection
	Installing the Host Computer’s Modem
	Using the Modem Connection
	Visits to Site


	DT800 Ethernet Communications
	Ethernet Concepts
	IP Address
	IP Subnet Mask, IP Gateway
	Ethernet Protocols
	Ethernet Settings are Preserved
	IP Port Number
	Network Adapter Address
	Ethernet Always

	Ethernet Commands
	DT800 Ethernet Setup

	DT800 FTP Communications
	DT800 USB Communications
	DT800 PPP Communications

	Part J - Sensors and Channels
	Analog Channels
	Analog Sensors and Measurement
	4-20mA Current Loops
	AC Voltage (RMS)
	Frequency
	Thermocouples
	Thermistors
	RTDs
	IC Temperature Sensors
	Bridges
	Humidity Sensors
	Analog Logic State Inputs

	DT800 Analog Sub-System
	Special Analog Terminals
	Sensor Power Terminal
	Sensor Return Terminal
	Analog Common Terminal
	Analog Output Terminal
	Guard Terminal
	DT800 Ground Terminals

	Grounds, Ground Loops and Isolation
	Grounds are Not Always Ground
	Ground Loops
	Avoiding Ground Loops
	Isolation


	Digital Channels
	Bi-Directional Digital Channels (D1 to D8)
	Digital State Inputs D1 to D6
	Digital State Inputs D7 and D8 (Low- Level)
	Counter Inputs C1 to C8
	Digital State Outputs

	Input-Only Digital Channels (D9 to D16)
	Digital State Inputs D9 to D16
	Counter Inputs C9 to C16

	Counters
	Troubleshooting Digital Channels

	Serial Channel
	Setting Serial Channel Quantifiers
	Serial Channel Commands
	Output Actions
	Input Actions
	Serial Channel - Channel Types
	Serial Channel - Channel Options
	Serial Channel State
	Serial Sensor Power Supply
	Serial Channel Debugging Tools
	Serial Channel Examples
	Configuring the Serial Channel

	Wiring Configurations - Analog Channels
	Voltage Inputs
	Independent Voltage Inputs
	Shared-Terminal Voltage Inputs
	Attenuated Voltage Inputs

	Current Inputs
	Resistance Inputs
	4-Wire Resistance Inputs
	3-Wire Resistance Inputs
	2-Wire Resistance Inputs

	Bridge Inputs
	6-Wire BGV Inputs
	4-Wire BGV Inputs
	4-Wire BGI Inputs

	AD590-Series Inputs
	2-Wire AD590-Series Inputs

	LM35-Series Inputs
	3-Wire LM35-Series Inputs

	LM135-Series Inputs
	2-Wire LM135-Series Inputs

	Shielded Inputs

	Wiring Configuration - Digital Channels

	Part K - Reference
	Command Summaries
	Getting Optimal Speed from Your DT800
	Speed versus Accuracy
	Best Speed in Normal Mode
	Best Speed in Burst Mode

	ASCII-Decimal Table
	RS232 Standard
	Cable Details
	Upgrading DT800 Firmware
	Recommended Preparation
	Firmware Upgrade - Host RS232 Port
	Firmware Upgrade - PC Card
	Upgrade Mode

	Error Messages

	Glossary
	Index

