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NOTICE

This manual was written to help you install and operate the ESC 8800

environmental data logger. Our goal was to explain, as completely as possible,

how to set up and use the logger with a wide variety of optional equipment and

instrument interfaces. Additional information can be found in the reference
material section at the end of the manual.

If, for any reason, you require assistance, please contact our technical
support department at 1-860-688-7930.

While every effort has been made to insure that the informétion in this
document is complete, accurate, and’ub—to—date, ESC reserves the right to expand,
alter, or clarify the various secfions of this manual as necessary.

Environmental Systems Corporation (ESC) makes no warranty  and assﬁmes no

liability for the correctness of the information contained herein.
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1.0 INTRODUCTION

1.1 General Description

The 8800 data lbgger is a microprocessor based data acquisition system
designed specifically to acquire, process, stbre and telemeter environmental data.
The standard unit consists of a microprocessor (2180), analog input multiplexer,
programmable gain amplifier, analog to digital conVerter, random access memory
(RAM), read only memory (ROM), power supply, and battery backup for the clock and

data storage. Optional equipment® includes digital inputs/outputs*, modems¥

‘(internal or external), an external RAM storage cartridge*, a cartridge reader¥,

a keyboard/display*, and printing terminals¥*. Figure 1.1 shows a simplified block
diagram of the 8800 data logger. A brief description of the major data logger

components follows.

1.1.1 Analog Inputs

The standard 8800 data logger accepts up to 8 differential analog inputs (8
additional analog inputs and two YSI Temperature Probe inputs optional) with four
full-scale voltage range choices of +100mV, +1V, +5V, or +10V. The analog input

section is composed of a multiplexer td select the line to be sampled, a

programmable gain amplifier for input voltage range selection and a 12 bit analog-

to-digital converter.
The analog input multiplexer samples each input 1line at a rate of

approximately once per second. A programmable gain amplifier is then used, which

_allows each channel to be individually configured in software to one of the four

input voltage rénges given above. The analog-to-digital converter then converts

the information.

*An Asterisk is used throughout this manual to identify optional equipment.

1-1
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The analog inputs are true "differential" type inputs, meaning that the data
1ogger measures the difference in voltage between the positive and negative
terminals for each channel. A voltage of up to 11 volts (relative to ground) that
is common to both terminals (common_mode voltage such as noise) is cancelled and
does not affect the signal voltage.

The analog-to-digital converter (A/D) has a resolution of 12 bits, plus an
additional "sigﬁ"‘bit, with a temperature stability better than 25 PPM/C. The
use of high quality components throughout the instrumént results in a guaranteed

accuracy of +0.1% of the full scale analog input voltage range for all ranges.

1.1.2 Real-time Clock

The real-time clock is crystal controlled and the date, hour and minutes are
easily set by the operator, both remotely via telephone (with modem¥*) and locally
via keyboard/terminal¥*. (The year and all leap-year information is controlled by

the microprocessor and is stored in CMOS RAM.)

1.1.3 Random Access Memory

The standard 8800 data logger is supplied with 44 Kbytes of RAM for operation
system use, plus 20 Kbytes of data storage RAM, which is sufficient té store
approximately one month of hourly averages for 4 instruments. The data RAM for
tﬁe 8800 data logger can be expanded to 212 Kbytes* (in 32 Kbyte increments).

Optionally, an external RAM cartridge interface can be supplied, which allows'
data storage in removable, solid sfate'Cartridges. These cartfidges are available
with memory capacities from 64 to 512 Kbytes. The logger automatically recognizes
the installed memory size and addfesses it properly, thus making it easy to expand

memory as storage needs grow.
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1.1.4 Battery Backup

The 8800 data logger offers two forms of battery backup. The first form is
the use of a lithium battery to power the RAM and clock circuit during power
interruption. This.is standard on the 8800 data logger and can power the RAM data'
and clock for a minimum of 30 total days guaranteed.

The second option includes the standard lithium battery, but also includes
an optional gel cell battery with battery charger. The gel cell battery offers
charging whereas the lithium battery can not be recharged. The gel cell battery
is recommended in any areas where power outages are frequent or extended, which
can cause discharging of the lithium battery and lost data.

The gel cell with charger overcomes lost data by recharging after each power
outage. The charger operates in two modes; a trickle charge‘mode is used when a
power outage was brief, and a deep charge mode if the outagé was severe.

This two charge process gives the highest guarantee against data loss.

1.1.5 Communication Ports

The standard data logger includes two RS-232C serial ports, as shown in Figure

1.1. One port is labeled External Modem for direct connect to a modem* or

- computer* for setup and data retrieval. The second port, labelled RS-232, may be

connected to a keyboard* or printing terminal¥* for local interface to the logger.
Since the instrument operates in a multi-tasking mode, either (or both) of these
ports may be active without interfering with the routine tasks of déta collection
and storage. Communications with the 8800 data logger is covered in greater detail

in Section 2.3.

1.1.6 Digital I/0

Both digital status input* lines and digital control output® lines can be

provided for the 8800 data logger (in groups of 8 to 16 maximum for both inputs

1-4
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and outputs). A typical configuration consists of 8 digital status input lines
and 8 digital output control lines. All output control lines are solid-state
optiéally coupled relays capable of switching up to 130 mA. Activation of these
digital control ouput lines can occur automatically from data logger software, or
on command through one of the RS-232 ports. |

Digital input lines are used to monitor the status of events external to the

logger (contact closures indicative of instrument calibration cycles, alarms, etc).

The status of these lines is monitored continuously by the logger, and can be used

to flag or invalidate data, or activate digital output lines.

1.1.7 Software

| The data logger is supplied coﬁplete with operating program stored in non-
volatile ROM. It automatically scans the analog inputs at a fixed rate, computes
averages of all parameters, performs scaling, stores the data in RAM and traném;ts
it on command to a central fécility.

In the event of a power failure and'unit shutdown, the operating prograﬁ will
automatically reboot the data logger to the operating configuration software as
soon as power is restored. In the meantime, the battery-backed clock and memory
will retain all stored data, as well as thé time of the power outage for later
reporting and analysis.

On start-up, the software automatically initiates a PROM test and reports
the results. In addition, a system monitor EPROM can be provided which allows
diagnostics to pinpoint hardware errors (see Appendix B, DDT-88 Monitor Manual).

The test routines can also be initiated from either of the RS-232C communication

ports.
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1.2 Specifications

1.2.1 Hardware Specifications

Dimensions:
Weight:
Mounting:

Power:

Battery Backup:

Temperature Range:

Humidity:

Analog Inputs:

Resolution:
Accuracy:
Range:

Input Resistance:

Common-mode Limit:

Memory:

Data Ports:

4.5 x 10-1/2 x 20 inches -
Approximately 11 1lbs, (27 lbs'in'shipping container)
19" Rack* or Beqch Mount

120 VAC + 10%

60 Hz + 5 Hz

Less than 50 watts continuous

100 mA-Hr standard lithium cell -

0°C to 50°C (operating and non-operating)

0 to 95% (non-condensing)

8 differential (double-ended) with prbgrammable gain
amplifier :

12 bits plus sign (1 part in 4096)

0.1% of full-scale

| +

+ 0.1v, + 1v, + 5v, + 10v full scale
Greater than 10 megohm (input either active or inactive)
Voltages greater than + 1llv relati&e to analog ground
cannot be measured.
ROM - 128 K
RAM - 44 K Operational
20 K Data Storage Memory
RS-232 port (DCE configuration)
Rate - 300 baud default, software programmable
from 300 to-19200 baud
Mode - Fﬂil duplex, asynchronous, 8 data bits, 1 stop

bit

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



)
N\ ~_’M‘/

O

External Modem port (DTE configuration)
Rate - 300/1200 baud default, software programmable from
300 to 19200 baud —
Mode - Full dupléx. ésynchronous; 8 data bits, 1 stop

bit

Optional Equipment:

Analog Inputs - Expansion to 16 total inputs (double-ended)
Digital Status Inputs or Control Outputs - Groups of 8 each (2 groups each,
max. ) |
Externél Modem

1.2 ‘A-Hr rechargeable gel cell -battery

Data RAM Expansion - 32 Kbyte incréments to 224 Kbytes max.

DSC-80 Data Storage Cartridge - 64 Kbyte to 512 Kbyte

DCR-80 Data Cartridge Réader

KD-80 Keyboard/Display

Data Retrieval System

Digital to Analog Converter Outputs

Digital Rainfall Countefs

Precision 1.00 Volt Reference Output

ESC Temperature Sensor Input

1.2.2 Software Features

Interactive (question and answer) initialization pfocedure

Three:levél password protection

"HELP" command listing

Fixed averaging period of one hour plus one auxiliary averaging interval

(1,2,3,4,5,6,10,12,15,20, or 30 minutes).
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Ability to store or not store avefages, sigmas, percent valid, and range
(min. & max. values), for both hourly and auxiliary intervals, for each
channel _ : —

Can display raw voltages or engineering units of one or all channels and can
continuously update these values |

Can automatically display averages as they are computed

Automatic generation of messages when the site operator logs on

Automatic testing of ROM memory on power-up or reset

Manually initiatable test of all RAM and EPRCMS

Error-checked compacted data communications format‘(Command/Response mode)
fgr computef transmission to a.central computer (via telephone, radio link,
or remote milking)

Formatted report of hourly or auxiliary averages for any data stored in memory
Automatic display of hoﬁrly report once each day can be enabled

Printer/terminal® can be connected and set to print response to all commands

Additional Stored Information:

Maintains log of first 20 power-out times

Maintains log of last 64 edit exceptions

Maintains iog of first 128 input lines that change’state

Maintains log of at least_137 calibrations

Buffer for up to four 80 character messages from the site operator to the
central computer

Buffer for up to four 80 character messages frdm the central computer to the
operator

Data flagging based on status input line pattern

Computations:

Standard deviation of hourly and/or auxiliary average on any channel

Corrections for wind direction discontinuity

1 -8
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-~ The sigma-theta algorithm is corrected for zero crossing to compute sigma on

~ vector or scalar wind direction channels.

- - EPA sigma-theta (Yamartino's)

Channel Types:

- Vectdr wind speed

- - Vector wind direcﬁion

- Scalar wind speed

- Scalar wind direction

- EPA sigma-theta

- Summationvof two channels

- Difference between two channels
- Product of two channels

- Quotient (ratio) of two channels

.= Standard gas instrument

- Rainfall (digital or anaiog input)

- YSI Temperature Probes

- Solar radiation

- Two types of tape sampling

- Sine component {(i.e. Vy of vector wind)

- Cosine component (i.e. Vx of veqtor wind)
- Coefficient of Haze sampling

- Math Pak channel for equation use

Calibrations:

- Individual calibration cycle for each channel
- Choice of three phase calibration (zero, span #1, span #2, recovery) and a
calibrator controlled calibration (up to 10 steps)

- Selectable duration of calibration phase lengths
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- Calibration phase order may Be varied (in three pﬁase calibration)
- Variable calibration cycle start time

- Alternate weekly calibration program _ -
- ‘Operator initiated calibration cycle
- Instrument initiated calibration monitoring

-  Calibration status report

- 'Calibration data repért

- Activation of up to 3 digital output lines for each calibration phase

1.3 Warranty Information (Does Not Apply to Lease Arrangements)

ESC warrants the 8800 data logger to be free from defects in material and
workmanship., ESC's obligation under the warranty,@s 1imited to servicing or
adjusting the logger when returned to their offices in Knoxville, Tennessee, for
that purpose, and to making repairs at their offices of any part thereof (except
batteries), which shall, within one year aftér‘delivery, be returned by the

original purchaser, and which upon examination shall disclose to ESC's satisfaction

‘to have been defective. If the fault has been caused by misuse, modification or

abnormal conditions of operation, repairs will be billed at a normal cost. In this

case, if requested, an estimate will be submitted before work is started.

1 -10
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2.0 FAMILIARIZATION

2.1 Unpacking & Initial Inspection

This instrument was carefullybinspecﬁedvboth mechanically and electrically
before shipmentf First, confirm that there is‘no evidence of damage to the
exterior of the shipping container. Carefully remove the daté logger and optional
equipment from the container, and check all parts against the packing list for
completeness. Store the container and shipping materials for later re—uée should -
it be necessary to support any damage claims, or to returh tﬂé instrument tb the
factory for warranty or repair. |

Inspect all components for signs .of physical damage. If there is any sign of
damage, document your observations (photographs are recommended) and immediately
file a claim with the carrier. |

Note the instrument model number and serial number, which appear on a tag at
the bottom rear of the data logger. This information should be included in any

future communication with ESC regarding the instrument.

2.2 Panel Layouts

Please take a'few moments to familiarize yourself with the following figures
and accompanying text. They will be referred to at various points throughout the

manual.

2.2.1 Front Panel
Figure 2.1 shows the front panel for a standard 8800 data logger, consisting
of:
® Keyboard

® LCD Display
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® Data Cartridge Interface

® Contrast Knob

If a DSC-80*% memory cartridge interface option is installed the data cartridge
may be inserted. If this option is included on your data logger, please note that
the cartridge should be installed or removed with the power off, and it can only

be installed with the printed side toward the display, as the connector slot is

polarized to prevent incorrect insertion.

2.2.2 Rear Panel

A typical rear panel for an 8800 data logger {(with optional internal modem*)
is shown in Figure 2.2. The rear panel may be fully populated with all.the
connection even if the options for the additional. connectors arevnot implemented

in your logger.
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TABLE 2.2

8800 DATA LOGGER REAR PANEL CONFIGURATION

Designator ‘ Description
Analog In - Connectors for double-sided analog inputs.

Normal Configuration of 8 inputs, expandable
to 16*_with supplementary connector.

Digital In - Connectors for digital inputs for status
' sensing. Normal configuration of 8, expandable
to 16* with supplementary connector.

Digital Out - Connectors for digital ouputs for: - digital
control of external devices. Normal
configuration of 8 outputs, expandable to 16*

through supplementary connector.

DAC Output Connector - Outputs for the digital-to-analog converters*
: in the 8800 data logger (not implemented on AMB

systems) .
External Modem Connector - Serial port connection for an external modem*
‘ for remote communication. May be directly

connected to a computer for local communication.

Centronics Printer - Allows direct connection to Centronics Printer.*
RJ11 connector - Not used.
RAM Battery Switch - ~ Disconnects the internal battery output to

prevent discharge during extended storage
‘periods. This switch must always be "ON" (up .
position) when the 8800 data logger is in
service.

Temperature Probe Connector* - Direct Connection for up to two YSI Temperature
o Probes* (YSI #44018 or Equivalent)

RS-232 connector - RS-232 serial port connection for 1local
communication. .
AC power connector - B For connection to 120 VAC, 60 Hz power.

Power Switch

*¥Denotes Optional Equipment
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— 2.3 Connecting a Terminal

-

In order to determiné if the 8800 data logger is functioning properly, it is
necessary to communicate with the instrument. If an LCD display is not provided
a suitable terminal should be used. This section gives instructions for connecting
a generic terminal (CRT, PC, etc.) as well as specific instructions for ESC
supplied options which may be used as terminals. Read the gubsection corresponding
to the terminal of your choice, then proceéd to Section 2.4 for initial startup

information.

> 2.3.1 User Supplied Terminal
A device such as a CRT or personal computer, which operates as a terminal,
may be used to communicate with the 8800 Data Logger. The following general
information is provided.
{/“5 1. Cohnect‘a suitable null modem cable from the terminal to the "External
| Modem" port, or connect a straight RS-232 cable to the "RS-232" port.
(i.e. the "External Modem" port operates in DTE mode and the "RS-232"
port operates in DCE mode). The cablebmust have a male connector on
the data logger end. Refer to Figure 2.3, on the next page, for the
‘null modem pin connection information, if necessary. if the External
Modem port is to be used for local terminal application, it must first
be removed from Command/Response Mode. This méde is used for compact‘
éommunications with a Central Host and is covered in Section 5.5. The
RS-232 port is already cénfigured for local terminal use.
2. Set ﬁp the terminal with 300 baud for the RS-232 port, or 300 baud for
the External Modem port. The communication parameters are no parity,
8 data bits, 1 stop bit, full duplex asynchronous operation. Refer to
éiﬁ} : the terminal operating manual for specific instructions on configuring

your terminal.
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® Type "STAT 38N1E" then the ENTER key to set the status of the communication

port. STAT is theb Model 102 command that sets the communication
parameters, and_the data that followé the command contains the parameters.
The first number indicates the baud rate with:

Number . Baud Rate

300
600
1200
2400
4800
9600
19200

O O~ VW =W

The second number is the number of data bits used during communication,
the third entry is the parity indicator, and.the forth entry is the number
of stop bits. The fiftﬁ value is the XON/XOFF protocol controi. The. 8800
data logger always communicates with 8:data bits, no parity, 1 stop bit,
and XON/XOFF enabled. These parameters will never change.b'The only
parameter to vary is the baud rate. For a greater discussion of the
communications parameters, refer to the Model 102 handbooks included with
the computer.

Type "TERM" then the ENTER key to enter the terminal emulationAmode.

Along the bottom row of the display will be five words, the fourth from

the left will either be "Full" or "Half". If it is "Half", press the F4

key (fourth key from the left along the top row of keys) so that the word
reads "Full".

Press the LABEL key (seventh key from the right along the top row of keys)
té remove the labels from the bottom row of the display.

The Model 102 éhould now be set correctly to act as a terminal for the
8800 data logger. If problems occur, refer to the Model 102 manual, or

contact ESC for additional information.
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2.3.3 The HX-40 Display*

The EPSON HX-40 portable computer may be used as a terminal. The RS-232C

~port is located on the rear of the HX-40 and has a round connector. .Connect the

apprppriate end of the cable supplied tp this connector, and the other end to the
8800 data 1ogger rear panel RS-232 port. Connect the AC adapter to the connector
on the rear of the HX-40 (if applicable). Slide the power switch, located on the
right side, to the on position, and adjust the "View Angle" knobvas necessary to
change contrast on the LCD display. Depress the CAPS LOCK key on the lower left
of the keyboard and note that the "CAPS" LED is illuminated.b The display should
show a program menu, with the program C: TERM.COM second‘from the bottom on the
left side. ste the arrow keys to position the block cursor over this program and
pfess return. This lists the status of the RS-232C port. It should read: rate
= 300, data = 8, stop = 1, parity = none, Xon/Xoff = enable, Si/So = disable. ‘If
it reads these values hit retﬁrn. The HX-MO is now ready for use as a terminal.

If the communication parameters are not as indicated above, hold down the

"shift" key and press the PF5 key two times to return to the program menu.

Position the block cursor over the A:CONFIG.COM program and press return to enter

the configuration program. Press 8 (cbmmunication) and follow the procédures

until these parameters are set:

vDesired Parameter Proper Setting

Bit Rate = 300 - 8 + return
Data Bits = 8
Parity = none
Stop Bits = 1
Xon/Xoff enable
Si/So disable

PO oW N

When completed, press the <ESC> key (second from left on top row of function
keys) two times to re-enter the menu. Position the block cursor over the
C:TERM.COM and press return to re-enter the communication program. The status

should now be correct (if not, repeat the above pfocedure). Hold down the "shift"

2 - 10
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key and press the "PF5" function key to complete the terminal setup. You may wish

to refer to the HX-40 instruction manual for additional information.

2.4 Initial Startup

If the LCD display is not provided,‘connect a terminal as indicatedbin the
previous section, we are ready to turn on the 8800 data logger and establish
communication with it. Refer to the rear panel éonfiguration diagram in Figure
2.3 as necessary when making the following connections and adjustments:

1. Make ceftain that the "RAM BATT" switch on the rear panél is in the ON

(UP) position, and that the rear panel power switch is in the OFF position.

2. If the 8800 data logger has an optional DSC-80 RAM cartridge, install the

cartridge and make sure itbis securely seated.

3. Connect one end of the AC power cord to the rear panel connector on the

8800 data logger and the other endrto a source of 120 V AC power. Move
the rear panel power switch to the ON (UP) position. | |

4.‘With the LCD display or terminal connected as described previously, press

the "RETURN" or "ENTER" key on the terﬁinal. You should get the prompt
DCN#??> followed by a flashing cursor, indicating that the data iogger is
ready to accept commands. If you do not get this response repeat the
" terminal setup procedures as described in the previous section. Contact
ESC if you are still unable to establish communicatién with the data

logger.

2 - 11

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



oL
S ey

/

2.4.1 The DCN Prompt

The response DCN#?7> is called the DCN prompt. DCN stands for "data
collection node" which is another phrase for a specific data‘logger used in a data
collection neﬁwofk. Throughout this manual you may'frequently find the data
logger referred to as the "DCN". The DCN prompt indicates that ESC's proprietary
softﬁare is enabledrin the data logger, and that the logger is ready to accept
commands. The characters ?? will be replaced by alphanumeric characters which
provide a specific identification of this logger (or DCN) as will be shown later

in this section.

2.4.2 Levels of Security

Before proceeding with further communications, let us first describe the
levels of éecurity which are designed into the data logger operating system to
prevent unauthorized access‘to information or settings.

Level O ACCESS - At this level, only the command TIME, HELP, VERSION, LOGIN,

and SET PASSWORDS are recognized. Communications through the RS-232 port or

the front panel start here, but to use the External Modem port it must first
be removed from Command/Response Mode. This mode is used for compact

‘communications with Central Host. Removal from this mode is covered in

Section 5.5.

Level 1 LOGIN - Except as indicated above, the cqmmand LdGIN’must be typed

in to obtain any data or status information from the data logger, followed

by the correct password at the PASSWORD prompt. From this level the operator
can check status, 1list channel information and retrieve stored data.

However, commands which modify system parameters require a higher

(privileged) status. The command response for login sequence is as follows:

2 - 12
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Command: LOGIN -

System Response: PASSWORD> Type LOGIN password (<CR> is default value)

LOGGED 1IN
Level 2 PRIVILEGE - To request privileged status, the command SET PRIV is
issued, followed by the correct password at the PASSWORD>‘prompt. The
commands which require ﬁfivileged‘status are indicated by asterisks on the
command list given in Section 5.6. The command response sequence is:

"Command: SET PRIV

System Respohée: PASSWORD> Type PRIV password (<CR> is default valué).

PRIV PERMITTED |
Level 3 PASSWORD KEY - In order to set or alter the LOGIN and SET PRIV
passwords, the system password must be entered following the command SET
PASSWORDS., The system password is embedded in the data logger software at
‘the factory, and communicated verbally only toithe system operations manager.

~ The séquence for this command is:

Command: SET PASSWORDS

System Response: LEVEL-3 PASSWORD? (Type SYSTEM password)

PRIV PERMITTED
The logger then requests new PRIV and LOGIN passwords.
To remove LOGIN and PRIVILEGED status, the command BYE can be issued at the

terminal. This is done automatically if the terminal is disconhected, or the

modem answers or hangs up the line.

2.4.3 1Initial Login & Privilege

At the prompt DCN#??> type the command LOGIN, followed by the "ENTER" or
"RETURN" key. (NOTE: All commands require a carriage return or enter key,
indicated by <CR>, to activate.) You should get the PASSWORD> prompt in return.

If you get an ILLEGAL COMMAND response instead, check to make sure that the "CAPS

2-- 13
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LOCK" key is activated on your terminal. Remember, the data logger-does not
éccept lower case letters in commands!!

As shipped- from ESC, the default login password is a simple carriage return
<CR>, so press the "ENTER" or "RETURN" key again at the PASSWORD> prompt.b You
should get the response LOGGED IN. If something other than the expectéd password
is entefed, the message LOGIN FAILED!!! will appear. Check with your system
manager to see if the 1login password has already been established. Upon
successful login, you might get an additional message, since messages previously'
stored in the logger remote operator méssage buffer are printed 6ut updn login.
Certain commands, such as TIME, DATE, HELP, VERSION, etc. (see the data logger
command list, Section 5.6) are allowed at this level, and you may wish to try some
at this point. Privileged commands, howevef, (such as SET TIME, SET ID, etc.) are
not allowed at this level and will produce an PRIV VIOLATION response.

To enter the next level of command access, type the command SET PRIV which,

like LOGIN produces the PASSWORD> prompt. Again, as shipped from ESC this

"~ password is simple <CR>, so press ENTER or RETURN to get the PRIV PERMITTED

response. The data logger will now accept all valid commands. (For a list of

these commands, type HELP <CR>.)

2.4.4 Setting Time, Date and ID

issue the command TIME <CR> and observe the response. The data logger
operates on a 24 hour clock (military time), so 1:00 pm will be displayed as
13:00:00 (hr:min:sc). Next, issue the command DATE <CR> and observe the result.
The day of the week is displayed, followed by the date in the form of mo/dd/yr
and the Julian day. If the time and/or date are incorrect, issue the command SET
TIME mo/dd/yr hr:min:sc <CR) exactly in the format shown where mo/dd/yr is the
correct date (month/day/year) and  hr:min:sc is the correct time

(hour:minute:seconds). Re-enter the TIME and DATE commands to assure that they

2 - 14
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are correct. If not, répeat the ébove SET TIME command. A‘relatiVe command,
REPEAT TIME, continuously reports the time from the 8800 data logger real time
clock until another key is struck. o —

Enter the command ID <CR> to iist the current identification cheé and
observe the response. Ybu should get thé résponse

REMOTE ID

27

vREPORT ID = 22222222222222222222 (20 question marks)

unless identification codes have already been established for the data‘logger.
The REMOTE ID is a 2 character alphanumericvcode which identifies the particular
data logger for use by a central computer (this code will replacebthe ?? in the
DCN prompt, when established). The REPORT ID is a string of alphanumeric
characters and/or punctuation marks up to 20 characters long, which can be used
to establish a more detailed description of the location or function of the data
loggef.. This identificatioﬁ code is not used by tﬁe central computer excépt in
- the heading of formatted data reports. If you are ready, at this time, to set
the identification codes, issue the command SET ID xx Text <cr>, where "xx" is 2
character alphanumeric and "text" is up to 20 characters, including punctuation.
(For example SET ID 1A KNOXVILLE, TENNESSEE) the logger will respond with:

REMOTE ID = 1A

i

REPORT ID

%

KNOXVILLE, TENNESSEE
From this point on, you will get the same response at the ID <cr> command,

and the "xx" value will appear in your DCN prompt (DCN#xx>).

2.4.5 Logger Memory Test

If a terminal or the LCD display was not already connected when you turned
on the data loggér. you may not have yet established communications, and so did
not notice the logger "self test" when power was applied to it.  Turn the power

switch on the data logger to the "QOFF" position for a few seconds, then turn it

2 - i5
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back "ON“ and note the response on the terminal. Whenever power is applied to
the logger, it performs internal diagnostic checks. You should see the response
"ENTERING PROM TEST" followed by "AQM MEMORY TEST OK”, indicating that the tests
wére performed and the logger memory is responding normally. If you do not get
the "AQM MEMORY TEST OK” response, contact the ESC service department immediately
at (800) 688-7930. |
Memory tests can also be initiated, at the privileged level, by typing the
command.
TEST
The data logger should respond with:
ENTERING PROM TEST
- ENTERING RAM TEST or ENTERING CARTRIDGE TEST
TESTING 32K RAM
TESTING 64K RAM (Reports in 32K increments to Max. RAM)
AQM MEMORY TEST OK
There is one additional response which can appear with the DSC-80 RAM
cartridge option, if the logger does not have internal data RAM. The logger will‘
recognize_if the memofy cartridge ié not installed, or fully seated, and will
respbnd with the message "NO DATA RAM FOUND” on power up or whenever attempting
to fead stored daté. Initial testing of the data logger is now complete and you
may proceed with installation at this point. Alternatively, you may wish to
further‘acquaint yourself with the initialization sequence or
other commands now. Refer to Sections 4 and 5 for detailed information on these

subjects.

2 - 16
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Since the instrument was calibrated at the factory, it is not necessary to
repeat calibration procedures on initial checkout. More extensive testing of the

logger internal circuity can also be performed, if desired, with the Dynamic

- Debugging Tool (covered in Appendix B).

Wheniyou have finished your familiarization with the instrument, return the
data logger power switch to the "OFF" position and disconnect the AC power cord.
Turn off the terminal and disconnect it from the logger. Do not turn off the "RAM
BATT" switch on the logger rear panel unléss the daté logger is to be inactivated
for more than one month, as this will erase all data stored in internal RAM as
well as your TIME, DATE, and ID settings, and require that they be reset and
require'that they be cold started (turning the power off with the "RAM Battery"

switch off).-

2 - 17
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TD = TRANSMITTED DATA

RD = RECEIVED DATA

RTS = RQUEST TO SEND

CTS = CLEARTO SEND

DSR = DATA SET READY

DCD = DATA CARRIER DETECT
DTR = DATA TERMINAL READY

The null modem cable allows two like devices to communicate. Since
both the data logger and terminal are operating as data terminal
equipment when connected through the “External Modem" port, the
appropriate pins must be reversed as shown above.

On the 8800 data logger modem ports , the Hayes Stendard for pin 12
control of HS (1200 baud) has been adopted.

Figure 2.3: Null Modem Cable Diagram
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3. Make certain that your terminal has the "CAPS LOCK" key activated, as
the data logger will not accept lower case letters in commands.
The examples that follow assume that communication with the 8800 data logger
is through the RS-232 port. If communication is set through the External Modem
port, then make the correct settings and remove this port from Command/Response

Mode (see Section 5.5).

2.3.2 The KD-80 Keyboard/Display*

This option uses a Radio Shack Modei 102 or Model 100 as a local terminal,
Connect the ESC supplied RS-232 cable from the RS;232 port on the rear of the
Model 102 to the 8800 data 1dgger port labelled "RS-232". Make sure that the CAPS
LOCK key on the lower left of the keyboard is in the ON (down) ﬁosition and that
the NUM key 6n the lower right is in the OFF (uﬁ) position. Connect the AC adapter
to the connector on the right side of the Model 102 (if applicable) and slide the
power switch to the ON positiqn. If necessary, adjust the "DISP" control to change
contrast on the LCD display. If the display shows the prompt "DCN#?7>" the
configurétion has already been set, the terminal is ready to use,‘and you may
proéeed té Section 2.4. Otherwise, perform the following procedures to set the
terminal configuration. ’

. Press the recessed RESET button on the rear of the unit. The menu should
appear with the current time along the first line of the display.

® Press the "Right-Arrow" key (the third key from the right along the top

row of'keys).fwo times to position the box cursor over the word TELCOM_on‘

the display, then press the ENTER key to start the TELCOM program.
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3.0 INSTALLATION

3.1 Environmental Requirements ‘ ' v —

The data logger will operate satisfactorily over the temperature range of 0°
to 50°C, with relative humidities ranging from O to 95%, non condensing. It should
not be installed outdoofs'without protection from the elements. A heated,
moisture-proof (or moisture controlled) enclosure is recommended. Please contact
ESC if there are any questions concerning the operating environment for the 8800

data logger.

3.2 Analog Inputs

Before connecting any instrument to the 8800 data logger, make certain that

the instrument output voltage is compatible with the analog input range of the

data logger. The logger will accept full scale>input voltages of +100mV, +1V,

+5V, and +10V. The correct voltage should be selected durihg the channel
initialization procedure (see Section 4.1.2 for more details).

The data logger will correctly read voltages up to 102% of the full scale
input, but voltages above this value cannot be read. Fbr example, on the 10
volt scale, anvinput voltage of 10.2 volts will.be properly stored, but 10.3 volts
will not be read and will produce a "+" error code.

Overranging (i.e; voltages too high to measure but not too higﬁ as to cause
damage to the logger) is allowed, up to 2 times the full scale input voltage.

Since the logger analog inputs are "differential', some “common-mode" voltage
is allowed (see description, Section 1.1.1, page 1). Howeyer, this voltage must
not exceed 11 volts with respect to the logger AC ground.  In other words, if
either the + or - instrument output exceeds 11 volts relative to the data logger

AC ground, then the logger will not be able to measure the differential voltage
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accurately, and some type of isolation is required. Contact ESC for additional
information.

Instruments with other type outputs (such as 4-20 mA current outputs) must
first be connected to a signal converter to give the proper voltagé output fof
the data logger inputs.

To connect instruments to the data logger, use 22 gauge (or larger), twisted-
éair, shielded cables. Connect the shield to AC ground at either the instrument
or the logger, but noﬁ both. On the logger end, remove appfoximately 3/8" of
insulation from the + and - leads, insert the bare wire into the-appropriate lug
on the screw connector, and tighten the screw. Make sure that the bare wire only

(not the insulation) is crimped behind the lug and that the lead is not shorted

to the chassis. Note that these connectors are removable.

NOTE: Refer to Figure 2.2. The connections for channels 1-8 are on the
bottom terminal and are marked, from left to right, as +1-, +2-, etc. Channels

9-16 (if applicable) are similarly marked on the top analog terminal.

If the instrument has only one voltage output terminal, then connect the
negative lead, at the instrument, to analog ground, and proceed as described above

at the data logger.

3.3 Digital Input/Qutput

If digital input or output options are supplied with the 8800 Data Logger,
they are wired, intérnal'to the logger, to the rear panel connectors marked
"Digital In 1-8" (see Figure 2.2).

Digital input 1ines are active low and are considered digital zero when a §
volt signal or no Qonnection is made (due to a pull-up resistor and an inverter

on the input). The input is considered active, or digital one when O volts is

3-2
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input to the line (i.e. it is connected t§ ground). In the example 6f a contact
closure, éne side of the closure should be connected to the digital input, and
the other side of the closure should be connected to gropnd. When the-contact is
open, the digitél input reads a digital zero, and when the contact is closed, the
input is connected to ground and reads a digital one. Digital output lines are
softwaré controlled and are optica11y3 isolated solid-state relays, mounted

internally and capable of switching up to 130 mA each.

3.4 YSI Temperature Probe Inputs

If the YSI Temperature Probe option is included with the 8800 Data Logger,

one or two standard YSI Temperature Probes can be directly connected to the 8800

through a special connector on the back panel located right above the RS-232 port.

These YSI Temperature Probes cén measure temperatures ranging from -30°C to +50°C
(-22°F to +122°F) with an accuracy of at least $0.5°C (20.9°F). If you do not have
this option but wiéh to have it installéd, call ESC for a price quotation. See
Appendix B for more specific information on the YSI Temperature Probes and how they

are connected to the 8800.

3.5 Communications

- If the data logger is to be used in a network of remote sites, some method

of communication must be established with the central computer. Usually, this

involves the wuse of auto-dial, auto-answer telephone modems. Two modem
configurations are offered as options for the 8800 data logger.

External modems provided by ESC will be shipped witﬁ the appropriate command
set and necessary cabling. User supplied modems must be auto dial, auto answer,
asynchronous, Bell 103 compatible @ 300 BPS and/or Bell 212A cbmpatible @ 1200 BPS
and must utilize the Hayes "AT" compatible command set. Connections to the

external modem are as follows.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



\_\..wf J

1. Plug one end of the bhone cable that came with the modem into the modem
phone jack and the other end into the telephone wall jack.

2. Conhect an RS-232C cable between the modem and the 8800 data,Logger rear
panel External Modem connector (see Figure 2.2).

3.-Connect dne end of the modem power adapter into the appropriate connector
on tﬁe modem and the other end into a source of 120 VAC power. If the 8800
data logger is rack mounted, the auxiliary AC power connector on the logger
rear panel (see Figure 2.2) may be used. This completes the hookup of the

external modem.

Dedicated line modems are generally specified by the user. Connect the
dedicated line modem to the dedicated U4-wire leased iine, then follow steps 2-3
above to compiete connection fo the.data logger. If your data logger has not
already been configured for leased;line operation, SW1l on the main board DIP switch

must be set to "ON" (see Technical Drawings, Section 9).

3.6 Installatién Completion

After completing sections 3.2 through 3.5, connect a terminal as described
in Section 2.3. Next, connect the data logger as described in Section72.4, turn
it on, and check that the time,_date and ID have been set correctly (Section
2.4.4), You\may now proceed to initialize the data logger input channels as

described in the next section.
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4.0 INITIALIZATION

This section describes the initialization procedure, which is used to
configure each analog input channel according to its funcﬁion and/or the type of
instrument connected to it. The 8800 data logger provides an initialization menu,
which identifies each parameter by name, followed by a question mark and default
value. If the default value is correct, a simple carriage return advances to the
next step. Otherwise, the défault value is replaced by typing in the appropriate
information, followed by a éarriage return.

The command used to initialize any channel is:

INIT cc
where cc is the channel number (01 - 20).
The following table lists the possible functions which may be assigned to
(”x\' channel numbers 01-16. Channels 17-20 are reserved for Math Pak use oply. Any

channel may be a Math Pak channel, but channels 17-20 are Math Pak Channels only.

Channel Type Function
1 Vector Wind Speed
2 Vector Wind Direction
3 Scalar Wind Speed
4 Scalar Wind Direction
5 Summation (+)
6 Difference (=)
7 Product (x)
8 Quotient (+)
9 Standard Gas Instrument
A Rainfall (
B Precision Temperature from PTS-80B
C Solar Radiation
D Tape Sampler (Type 1)
E Sine
F Cosine
G Tape Sampler (Type 2)
M Math Pak
N Math Pak (non-rolling)
S EPA Sigma
4 -1
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NOTE: At any time during the initialization, the user can back up to the
previous prbmpt by typing "*" (shift-6) and a carriage return. This feature can
be used to back up all the way to the beginning prompt, if desired.

The initialization sequence can be halted at any time by pressing the <ESC>
key.

Finally, if the ﬁser wants to quickly finisﬁ initializing the table and use
defaults for the remaining values, type "!" (shift-1) and a carriage return. The

remaining prompts and default values will be shown, just like a "LIST" command.

Since a standard gas instrument -(S02, CO, NOx, etc.) is the more common entry,

as well as the default channel type, its initialization procedure will be described

- first.

Please note that throughout this section operator commands or responses are
in bold face type, while data logger responses are italicized. Also note that

<CR> denotes a carriage return.

‘4.1 Standard Gas Instrument (Channel Type 9)

With both the data logger and terminal operational (as described previously),

issue the following command at the DCN prompt:

INIT cc
where cc is the number (01 - 16) of an analog channel to which a standard gas
instrument is connected. The data logger will respond with
CHANNEL NAME: ?
Enter up to 5 alphanumeric characters to identify the instrument, followed by a
carriage return; for example |
S02 <CR>

the data logger responds with:
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CHANNEL TYPE: 9?7
Since the default value (9) is of the correct type for a standard gas instrument,
enter <CR> to continue. The data logger responds with: o

STORE HOURLY AVERAGES: Y?

Averages are further explained in Section 4.1.1 below.

4.1.1 Storing Averages

The data logger can be used to store averages over two time intervals. The
first averaging interval is fixed at one hour, while the second (or auxiliary)
interval can be selected and/or changed by the operator. (see the SET INT cémmand
description, section 4.5.1). In addition to the averages, the data logger cén
calculate and store standard deviations (sigma), percent valid data, and range
for the averaging period.

If hourly averages are to be stored, accept fhe defaﬁlt value (Y) with a
carriage return at the data logger reéponse: |

STORE HOURLY AVERAGES: Y?
The logger will then request the following:
HOURLY SIGMAS: N?
HOURLY % VALID: N?
HOURLY RANGE: N?

HOURLY.SIGMA - the standard deviation of the data during the hourly averaging
period. Enter Y <CR> to store it, or <CR> to accept the negative deféult value.

HOURLY % VALID - the number of scans included in the average as a percentage

of the total scans taken (%'valid = validlscahs x 100).
total scans
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NOTE: Valid scans are all minute averages not marked with an error code (see
error code summary, Section 5.2). Again, the default value is no for this

parameter.

HOURLY RANGE - the maximum and minimum one minute averages which occurred
during the averaging interval. Select Y <CR> or the default value <CR>.

If hourly averages.are not stored, the three previous questions are not asked,
since a stored average is necessary to compute sigma, % valid and range.

The data logger then prompts the user for the same information regarding
auxiliary averages. The auxiliary-averaging period is user selectable to any
integer division of 60 minutes, i.e, 1, 2, 3, 4, 5, 6, 10, 12 15 or 30 minutes
are acceptable choices (see SET INT mm command,‘Section 4.5.1).

The data logger prompt for auxiliary averages is:
STORE AUX AVERAGES: N?
To store auxiliary averages, answer Y <CR>, then answer the following
questions, just as described above for hourly averages.
AUX SIGMAS: N? |
AUX % VALID: N?
AUX RANGE: N?
If auxiliary averages are not to be stored, accept the default value of N,

and proceed with the initialization.

4.1.2 Units and Scaling

Once averages are configured for the channel, the data logger prompts for
information relating to units and scaling. The 8800 data logger prompts relating
to units and scaling are:

CHANNEL UNITS: ?

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



VOLTS FULL SCALE: 1.000?

SLOPE: 100.0?

INTERCEPT: 0000? |
DECIMAL POSITIONER: 0?

Since these items are interrelated, please read the folioﬁing information
befpre making any entries.

CHANNEL UNITS - is simply a label, 5 characters or less (i.e, PPM, PPB, MPH,
etc.) used in report headings, and does not itself affect the scaling calculation.
However, it must be chosen with forethought, in order that the scaled data be
correctly reported.

VOLTS FULL SCALE - Must be chosen to match the output voltage of the sensor
to the data logger analog input for the channel belng initialized. Allowable
ranges are 0.1, 1, 5 or 10_yolts full scale (Vg).

SLOPE - Once the desired units and full scale voltage selectioﬁs have been
made, it is neceésary to establish the proper linear relationship between the two,
in order that the raw data be scaled correctiy. The standard form for such a

relationship is given by the straight line equation:

y = mx + b, where

y = the scaled data, in engineering units

m = the slope, or scale factor

X = the input voltage fraction, i.e., the input voltage divided by the

full scale voltage (V;,/Vg)

b = the intercept, or point at which the line would cross the "y" axis
if plotted. This value offséts the scaled data for those cases. where
x < > owhen y = o. |

If we represent the engineering units by E, and the voltage fraction by

Vin/Ves, then the equation becomes:

E = mvin/vfs + b
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The equation for calculating the slope "m" is then:

m = E2 - El1
(V2/Ves) = (V1/Vgg)

We will present examples of this calculation later in this section.
INTERCEPT - The Y intéréept is calculated from the equation
b = El - m (V;/Vg)
As can reédily be seen from the equafion, the intercept b is equal to zero if E,
(the minimum engineering unit) = O when V; (the minimum voltage) = O.

DECIMAL POSITIONER - The decimal positioner determines the number of decimal
places in the stored data. The decimal positioner,‘together with the choiqe of
units, allows maximum flexibility in the reported data. Héwever. care must be
taken in this choice, since the dafa logger stores a maximum of uydigits.' Any
attempt to display more than 4 digits results in the error code 9999E, indicating
that a conversion error occurred when data was retrieved from long term memory.
For example, suppose the sensor output is O to 100, and you choose a decimal
positioner of 2. This allows all Qalues from 00.00 to 99.99 to be displayed, but
does not allow the full scale value of 100.00 (5 digits).

EXAMPLE CALCULATIONS - In order to compute the proper slope and intefcept,
two data points, corresponding to E;, V; and E,, V, are required. These are
normally chosen from the minimum and maximum values, respectively. The following

examples illustrate these computations for some typiéal situations.

Example 1: Ambient Air S02 analyzer, 0-.5 PPM for 0-1 V output from
instrument.

If the data is to be reported in PPM, then select PPM for the CHANNEL UNITS.
The‘VOLTS FULL SCALE seiection is 1.000. The data points are E; = V; = O, and

E, = 0.5, V, = 1. The slope is then: m = .5-0 =.5=.5
(1/1 - 0/1) 1

and the intercept b = 0 - .5 (0/1) = 0. Note that for all cases where E;

4 -6
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and V1 are zero, the intercept is 0 (as explained earlier) and the slope

equation simplifies to: m = E;, Vg

Now, with a decimal position of 4, the data will be reported in the range of
.0000 to .5000. If this many decimal points appear cumbersome to handle,

there are several options. One option is to reduce the number of decimal

points, though this is done at the expense of resolution. For example, the

decimal positioner changed to 3, resulting in a range'from .OOO to .500.

However, é voltage input of, say, .555 volts will be reported as .279 PPM,

whereas with 4 decimal points it will be reported as .2785 PPM (the logger

rounds off the last decimal point). A better choice might be to select

different units. As an example, one could choose channel units of PPB. 1In

that case, m = 500, and a decimal positioner of 1 results in reported values

ranging from 0.0 to 500.0 PPB.

Example 2: Opacity monitor, 0 - 100% with a 4-20 ma current output (converted

‘to 1-5 volt).

Select PCT for CHANNEL UNITS and 5 for VOLTS FULL SCALE

Vj_:

then E, ,
. E, 00, V,

Hn

0
1

[

5

m=_100 -0 =100 or 500 = 125
(5/5) - (1/5) 4/5 4

b=0-125 (1/5) = -25
If a decimal positioner of 1 is chosen, the data will be.reported in the
range of 0.0 to 100.0 percent.
Exémple 3: Temperature sensor, 0°C to 100°C (32°F to 212°F), with voltage

output of 0 to 100 mv (.1V).

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



If the data is reported in degrees Fahrenheit to report this data in degrees
Fahrenheit, we could use DEGF for CHANNEL UNITS. VOLTS FULL SCALE is 0.1.
For this case, E, = 32 at V; = 0, and E, = 212 at V, = 0.1. Then

m=_ 212 - 32 = 180
(.1/.1) - (0/.1)

b = 32 - 180 (0/.1)

32
For a decimal positioner of 1, the data will be reported in the range of 32.0

to 212.0 (to the nearest tenth of a degree fahrenheit).

With these examples in mind, let us now return to the initialization
description. The next data logger response is:
CHANNEL UNITS: ? ‘
- -Enter the desired label (i.e. PPM PPB, WDR, etc.) up to 5 characters. This

label will appear in report headings.

P

VOLTS FULL SCALE: 1.000?
The four allowable full scale ranges are 0.1. 1, .5 and 10. This setting
controls the programmable gain amplifier (PGA). |
SLOPE: 000.0?
Enter the slope from the equation

m = E2 - E1
(VZ/st) - (Vl/vfs)

INTERCEPT: 0000?

Enter the y intercept from the equation
b = E1 - m (Vy/Vg)
aé described in the proceeding explanation.
DECIMAL POSITIONER: 07
Enter the number of decimaL places that should be kept for long term data

storage. Allowable values range from O (no decimal places) to 4.
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NOTE: When using the PRINT commands to retrieve data from the 1ogger, only
those commands which access the long term memory will apply the DECIMAL-POSITIONER
to the‘resulting daﬁa. fhese commands are limited to: »

PRINT DAILY (all)

PRINT HOUR cc, hr, nn

PRINT HOUR cc, mo/dd, hr, nn
PRINT AUX cc, hr: mm, nn

PRINT AUX cc, mo/dd, hr: mm, nn

All - other pfint commands retrieve data from temporary storage buffers, and
the resulting daﬁa is in the form of true 4 digit floating point numbers.

For example, suppose the command PRINT HbUR cc returns the latest hourly value

of 2.173, a true floating point number, from the temporary buffer. If we ask for

" this same hourly data tomorrow, using the command

PRINT HOUR cc, mo/dd, hr, nn
and our decimal positioner for channel cc is 1, the resulting reported value

will be 2.2, which is the value resulting from 2.173 being retrieved .from long

- term memory and applying the decimal positioner of 1 to that value.

4.1.3 Data and Alarm Limits

The next series of questions allow the Qperator to choose 1limits for
acceptable data, i.e, limits beyond which the one minute average will be excluded
from hourly or‘auxiliéry averages. They also allow "bad status" flags to be set.
The sequence of questions and responses is as follows:

MAX READING: 9999. 7
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Enter,the maximum reading, or accept the deféult value. Minute averages over
this limit will not be.included in auxiliary or hourly averages and will be flagged
‘with a "+" error code symbol (see Section 5.2.5 for a listihg of error éodes).

MIN READING: -999.07?

Enter minimum reading, or accept default vélue. Minute averages under this
limit will not be included in aﬁxiliary or hourly averages and will be flagged
with a non error code symbol.

Please note that MIN and MAX values are not taken during calibration cycles
for the channel in calibration. You may wish to read the following more detailed

discussion of MIN and MAX values.

Additional MIN-MAX Information

An error state is determined for the MAX READING or MIN READING as follows:
In the equation
y=mx +b
y is tested to verify that it is within the limits stated where
‘m is the slope (entered in initialization)
b is the y-intercept (entered in initialization)
X is fhe input voltage fraction‘(Vm/Vk) as deécribed in Section 4.1.2
Example: If a 0.8 volt signal is applied to the analog input when 1.0 volt
full scale is specified, then x = 0.8. If m = 100 and b = 0, then y = 80. As
long as y is less than the MAX READING specified and greater than the MIN READING
specified, no out-of-range error will occur. Any variable may be negative;
negatives are treated as they should be using standard algebraic rules.
The MIN and MAX READING‘values entered are not related to the minimum-maximum
voltage that the analog to digital (A/D) converter can accept. The A/D converter
gives a percent full scale reading. The possible measurable full scale ranges are

0.1, 1, 5 and 10 volts. For the 0.1, 1, 5 and 10 volt scales, the full scale

L - 10
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percent range is +102%. If the applied voltage is greater than the allowed range
for any SCan; an overrange error occurs and the minute reading is excluded from
the Auxiliary or Hourly Average. All averages in error are tagged with "+" or "~
"

error codes, depending on whether the overrange was in the positive or negative

direction.

The MAX RATE OF CHANGE prompt is:
MAX RATE OF CHANGE: 50007

The value entered.is the maximum change that can occur between two consecutive
minute averages. If the change is greater than this value, the new minute average
will not be included in Auxiliary or. Hourly aQerages, and will be flagged with an
"R" error code symbol.

Once the MAX and MIN parameters are set, the data 1qgger will prompt for
alarm information. Alarm information allows the 8800 data logger to ihform other
devices when input analog data exceeds certain setable parameters. The data logger

perform three actions when in alarm condition (when the parameters are exceeded);

~ they are: (1) to activate one digital output line, (2) to flag data in memory as

alarmed, and (3) call through the external modem port to inform a central location.
Activation of an output-line‘and making an external call are optional, but‘alarmed
data will always be flagged whenever the parameters are set.
The first prompt on alarm parameters is
ALARM INTERVAL [N,M,A,H]: N?
This prompt specifies whether alarming will occur and over what specific averaging

interval it Will_ occur. "N" is for no alarming, and if chosen, then the

initialization will skip to the BAD STATUS prompt. "M" indicates a minute

interval, "A" indicates the auxiliary interval, and "H" ‘is an hourly alarm

interval. If "M","A", or "H" is chosen, the 8800 will examine data in that

ho- 11
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interval and alarm when it is outside the boundaries set by the remaiﬁing‘
parameters.
The 8800 next prompts with
"ALARM LINE: 007
which allowsbthe choice of which digital output will be activated on an alarm
condition (01-16, or 00 for no alarm line). Whenever a channel is invalarm
conditioh, then the optional output line will be activated.
The next three prompts allow the setting of the élarm parameters used in
determining an alarm condition. They are
" ALARM LIMIT HIGH: 9999.7?
ALARM LIMIT LOW: -9999.? .
ALARM LIMIT ROC: 9999.7?
These prompts allow the setting of the high and low values and the rate éf change
on which alarming'for that channel will occur. Whenever the engineering value for
the channel is greater than the high limit or less than the low limit, or the rate-
of-change between successive interval measurements is greater than the rate-of-
change limit, then that channel is in alarm condition.
When an alarm parameter is exceeded, the data is flagged to indicated what
caused the alarm condition. If»themhigh limit was exceeded, thén the data is

marked with the "H" error code. An "L" error code indicates that low alarm limit

was exceeded, and an "O" is associated with rate-of-change alarms. The alarm

conditions are not checkéd if the data for the interval is invalid (flagged by a
higher priority condition). In the case of ROC, this is true for both the current
data and the previous interval data.

The third action that the logger may take when in alarm condition is to
activate an external modem. This allows for transfer of information concerning
the alarm condition to a central location. The four commands used in setting the

modem are covered in chapter 5 under Alarm Commands. When the data logger calls,

4 - 12
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it transfers data concerning ﬁhe alarmed channel(s), in printable ASCII text
fofmaf.
"BAD STATUS = XXXXXXXX XXXXXXXX? L

This refers to the state of the 16 optional status input lines, where X
represents a "don't care" state. If you do not have the digital input.option, or
don't wish to utilize any input lines with this channel, enter a <CR> and proceed
with the next (calibratioﬁ) section.

To désignate a bad status state, enter the desired line number, followed by
an equal sign and the desired state. Exampie: Entering 01=0 <CR> means a bad
sfatus error code will dccur if line 1 is a digital O. Likewise, entering
16=1 <CR> will resulf in an error code if line 16 is.a digital 1. As each entry
is made, the menu presents the latest bad status settings. For example, typing
01=1 <CR> returns IXXXXXXX XXXXXXXX.V

| If more than one line is specified, a bad status is recorded when any of the‘
specified lines are in that state (OR function). During an analdg reading, if any
of the 6ptional status input lines match the bit sbecified in BAD STATUS, that
reading will not be averaged into the Auxiliary or Hourly averages, and those

averages will be flagged with the bad status error code "B".

4.1.4 cCalibration Cycles

The 8800 Data Logger has two forms of calibration, 3 step calibration and 10
step calibration. A 10 step calibration allows a dedicated calibrator to specify
and control when calibration occurs, and this type of calibration is covered in
Section 4.1.5. The 3 step calibration allows either the data logger or an
instrument, or both to specify when the ‘different steps of calibration are
occurring (assuming that digital inputs and outputs are present). After the BAD
STATUS prompt, the data logger begins the calibration setup with:

CALIBRATION TYPE: N?

4 - 13
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There are four possible answers for this prompt: "I", "A", "B", and "N"
(default value). I <CR> is entered for an instrument initiated calibration and
leads to the sequence of questions described in Section 4.1.4.1. A <CR>-is entered

for automatic calibration, where the logger initiates the cyclé and activates

~ output control line relays to switch the instruments through the calibration. This

is described in Section 4.1.4.2. B <CR> allows both types of calibration and leads
an operator through both the A and I type calibration.

The final entry, "N" (the default vaiue), provides no 3 step calibration.
If N <CR> is chosen, then the next prompt of the initializaﬁion sequence is given.
The prompt is:

10-STEP CALIBRATION: N?
which is covered in the next section.

In summary, answer the CALIBRATION TYPE: N? question with one of the following

entries, and proceed with the indicated section(s).

ENTRY FOR | PROCEED WITH
N No 3 Step Calibration 10 STEP CALIBRATION: Y
I Instrument Initiated Calibration Section 4.1.4.1
A Automatic Calibration Section 4.1.4.2

B Both calibration types Section 4.1.4.1 & 4.1.4.2

4.,1.4.1 Instrument Initiated Calibration

If "I"iis the chosen calibration type, the data logger requests the operator
to specify which digital input lines will be used to signal the logger that the
@mm&dmmmmmh%eMthMZwmSmnlmd%mZp&%& Normally,
2 control lines are used for this purpose. We will give an example, where we have
chosen to use digital inputs 1 and 2, in the logic sequence given below, to signal

the calibration phases.

4 - 14
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Control Line 01 State Control Line 02 State Status

0 1 Zero Phase
1 0 Span 1 Phase
1 1 o Span 2 Phase
At the data logger prompt:
ZERO STATUS = XXXXXXXX XXXXXXXX?

Enter 01 = 0 <CR> (For line 01 = logic state 0) followed by:

02 = 1 <CR> (For line 02 = logic state 1).

The data logger response is now: |

ZERO SfATUS = OIXXXXXX XXXXXXXX?

" This specifies that the data logger will recognize the instrument zero phase
when digital input line 0Ol is high (digital zero), and input line 02 is low
(digital 1). When this input pattern is present, data will not be averaged into
tﬁe Auxiliary or Hourly averages and these averéges will be flagged with a

(’“} calibration status code ("C"). When the pattern is no longer present, the data
""" logger enters the average of the last five one minute averages into its calibration
report for ZERO. If one of the "span" mode patterns follows, the logger continues
to flag the data with the calibration code "C". Otherwise, it observes the time
set for Recovery Mode (see "Recovery Time" description following), again with the
status code "C", and goes back on line at the end of the recovery time.

When the Zero Status Lines are properly set, use a carriage return to continue
to the next step, which is:

SPAN1 STATUS = XXXXXXXX XXXXXXXX?

The‘description for this phase is similar to that given previously for ZERO
STATUS. For the example given, we should enter 01 = 1 <CR>, followed by 02 = 0
<CR> and the logger would respond with:

SPAN1 STATUS = 10XXXXXX XXXXXXXX?
(ﬁmé indicating that a SPAN1 phase will be recognized when iqput line 01 is low and

line 02 is high.

4 - 15
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During this phase, the averages are again flagged with status code ("C") and
at the end, the last five minute averages are entered into the calibration report
for SPAN1.

With the SPAN1 lines properly set, use a carriage return to continue to:

SPAN2 STATUS = XXXXXXXX XXXXXXXX? |

For example given, you would enter 01 = 1 <CR>, followed by 02 = 1 <CR> and

the response:

SPAN 2 STATUS =f11XXXXXX XXXXXXXX?
would indicate recognition of a SPAN2 state when both input lines 01 and 02 are
low (inputs are active low). The data will be entered into the calibration report

for SPANZ2.

NOTE: If only one span phase is required, you can get by with a single digital

line where, for example, 01=0 <CR> could be used for the ZERO phase, and 01=1 <CR>

could be used for the SPAN1 phase. No entries would then be made for SPANZ.

After a carriage return from the Span 2 prompt, the next data logger response
will be:A
RECOVERY TIME: 057
This entry is used té allow time for the instrument to return to Stableboperation
after any of the calibration phase(s) have occurred. The default entry is 05 (five
minutes) dufing which.time the logger continues to flag the data with the
calibration code "C". Enter a carriage return or a new‘value, in minutés (03, 08,

10, etc.) followed by a carriage return.

NOTE: If auto calibration is also used, the recovery time must be the same

as that for the auto calibration mode.
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The next data logger response is:

CAL SEQUENCE: 212?
this indicates the expected calibration sequence, where Z is zero phase, 1 is span
1 etc. If diffepent from the default value, enter the proper sequence ({example
1Z2, etc.); If any phases occur out of order they will be ignored.  If XXX is
entered as the CAL SEQUENCE the logger will recognize any calibration phase at any
time. The final entry for an instfument initiated calibration is:

EXPECTED SPAN1, SPANZ2: .0000, .00007
You may enter expected values for SPAN1 and SPAN2 here, if desired. Thesé humbers
are only used in the cal alarm, and are only reference numbefs with which actual
values may be compared on calibration reports.

This completes the instrument initiated calibration. If automatic calibration
is also to be performed, proceed with section 4.1.4.2. Otherwise, proceed with
10 step calibration prompt

. 10 STEP CALIBRATION: Y?

to continue the initialization sequence for this channel.

4.1.4.2 Automatic Calibration

Automatic calibration is used when the data 1oggef controls the calibration
cycle of an instrument connected to it. After an. A <CR> is entered as thé.
calibration type, the data logger responds with:

WEEKLY ALT CAL: N?

During the auto calibration sequence, the logger will cycle the instrument
through the calibration phasés (Zero, Spanl, Span2) by activating éppropriate
output contpol lines. In addition, the logger has the capability of activating
a different calibration program every seventh day, thus providing a separate
"weekly" calibration cycle. If the default Vélue is chosen, then the same set of

lines will be activated every day. To chose the alternate "weekly" calibration,
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enter a number from 1 to 7 (followed by <CR>), where 1 indicates Sunday, 2 is
Monday, etc. On the specified day of the week, only the alternate set of control
lines, fimes, and cycle order will be used to control calibration. .

AUTO CAL START TIME: 00:007 |
This entry sets the time for the beginning of the auto-calibration cycle. The
default time is midnight (00:00). Enter a different time, if desired, in the form
hh:mm, were hh is hours in military time (00 to 23) and mm is in minﬁtes.

If power goes down during an auto-cal, calibration will resume when power is
refurned and will continue for the number of minutes left in the»cyéle. If power
is down at the time an auto-cal shoﬁld begin that célibration will not take place.

. ZERO LINESf 00, 00, 00?

This prompt allows up to 3 digital output control lines to be specified for

‘the zero phase of the calibration cycle. Issue a <CR> to accept the default value

(no lines), or make an entry in the form 02, 00, 00 <CR> (to use control line 02
only) or.02, 03, O4 <CR> (to use control lines, 02, 03 & O4) etc. The specified
output line(s) will turn on during the zero phase (giving a switch closure‘for the
line).
ZERO DURATION TIME: 05?7
This entry keeps a logical 1 on the line(s) specified in response to the ZERO

LINES (& ALT ZERO LINES, if applicable) prompts, for the time specified (in

- minutes). The default value is 5 minutes (05). During this time, the data is

flagged with a "C" status code and excluded from averaging.
ZERO RESPONSE TIME: 057
' This entry specifies the‘number of minute averages (default value is 5) which

are to be averaged together to produce the zero value. This entry must be <= the

‘value entered at the ZERO DURATION prompt. IF less than, it occurs at the end of

the ZERO DURATION TIME, and can be used to allow the sensor to stabilize before

taking averages to be used for the zero value.

4 - 18

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



The sequence for setting the line(s) and times for SPAN1 and SPAN2 are

N’

identical to those just described for the zero phase and are listed below. Make
the appropriate entries as you go through the sequence:

SPAN1 LINES: 00, 00, 00? SPAN2 LINES: 00, 00, 007

SPAN1 DURATION TIME: 05? | SPAN2 DURATION TIME: 057

SPANl RESPONSE TIME: 05?7 SPAN2 RESPONSE TIME: 05?

NOTE: If the same output control line is specified in two consecutive phases

(i.e. zero, spanl, or spanl, span2), that output controi line will go off for less
- than one milliseccnd;
Example: SPAN1 LINES: 07
SPAN1 DURATION TIME: 05
(__,__\) ' SPAN1 RESPONSE TIME: 03
L SPAN2 LINES: 07

Output control line 07 will go off only momentarily when control is switched
from the SPAN1 line to the SPAN2 line.

The next prompt is:

RECOVERY TIME: 05?
This specifies the time, in minutes, from the completion of the calibration until
data is again included in averaging. The default value is 5 minutes (05).

From the time the calibration begins (AUTO-CAL START TIME) until the end of
the recovery period, all data is excluded from aneraging and flagged with
calibration code symbol "C".

CAL SEQUENCE: 2Z12?
®
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This prompt allows the operator to change the calibration sequence. The defaqlt
value is zero, spanl, span2 (Z12). Example: The entry 1Z2 <CR> results in a
Spanl, Zero, Span2 sequence.

If a Qeekly alternate cal day has been selected, the user will now be prompted
for the alternate calibration program parémeters. The alternate Calibration
parameters include everything the regular calibration has, except "Auto Cal Start
Time". |

This completes initialization of the 3 _step calibration. Channel

initialization continues with 10 step calibration prompts.

4.,1.5 10-Step Calibration
10-step - calibration is designed to allbw an external calibrator control of
the calibration process. The external calibrator indicates to the 8800 data logger
that calibration is not in progress by applying a certain value on the digital
input lines (called the ambient mask). Whenever the digital inputs‘do not equal
this Cerfain input, the data logger assumes the instruments are in a calibration.
Each change in the digital inputs‘indicates'that the calibrator is in a different
step of the calibration, up to 10 steps. If, after 10 changes on the digital
inputs (10 steps in the calibration), the ambient mask is not present, then a new
calibration is assumed to start at step 1.
The initialization prompt for 10-step célibration is:
10-STEP CALIBRATION: N?
If 10 step calibration is to be used, then answer Y <CR>, and the logger will
prompt with
AMBIENT MASK=XXXXXXXX XXXXXXXX ?
which allows the input of the ambient mask for indication of a non-calibration
state. Whenever the digital inputs equal this ambient mask, the logger will not

flag the data with the calibration symbol, and when the digital inputs vary from
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this mask, the logger marks the data as calibration data, and forms a new
calibration record. When the digital inputs vary a second time, the logger starts

recording a new step in the calibration record and with each change a-new step is

‘noted. If ten steps are recorded in the calibration record, and the ambient mask

is ndt present on the digital inputs, a new calibration record is formed. If less
than ten steps are taken before the ambient mask is detected on the digital inputs,
the record is ended and recovery is entered.

Once the ambient mask ié specified, the 8800 data logger will prompt for the
averaging interval. This prompt is

AVERAGING INTERVAL: 05?

The averaging interval prompt allows the choice of how many of the pre?ious minute
averages will be used to calculate the calibration average. This value can be from
00, which would indicate that no avefage needs to be taken, to 15, which indicates
fhat the last 15 minute averages are to be used fof the calculation of the
calibration average to be stored in the calibration record.

The next prompt asks for the amount of recovery time to assign to the channel.
This allows a certain number of minutes, for an instrument to recover to a valid‘

state for data acquisition. - The recovery time begins as soon as the ambient mask

- is detected on the digital inputs and once complete, the data will no longer be

flagged with a calibratién indicator for hourly and auxiliary calculations.'

This completes 10-step calibration initialization,’and the logger will issue

the final prompt
ON LINE: Y?

Accept the default Qalue to activate the analog line and start data
acquisition, or input N <CR> for line deactivétion; This concludes the channel
initialization for the standard gas instrument. Initializations for the other
channel types are close parallels to this initialization andvére described in the

following sections.
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4.2 Wind Speed/Wind Direction

The initialization process for these channels begins with the INIT cc command,
just as for standardvgas (Type 9) instruments. After making the CHANNEL NAME
entry, you must decide whether you want to choose vector or scalar averaging. At
the CHANNEL TYPE: ? prompt, choose the appropriate channel number from the list

in the beginning of section 4.0.

NOTE: If vector averaging is chosen, ;he vector wiﬁd speed channel (Type 1)
must be initialized.before the wind direétion channel is initialized. The logger
will then choose the next available channel for wind direction, and display it with
the response:

WDR CHANNEL NUMBER: cc?

Where cc is the next available channel number. You may accept the default
value, or designate any other non~initialized channel. You will then be led
through the same series of questions as described in Section 4.1, such as:

STORE HOURLY AVERAGES: Y? |
HOURLY SIGMAS: N?
HOURLY % VALID: N?
HOURLY RANGE: N?

Refer to Section 4.1 if you have any difficulty with this sequence.

After completing the initialization of a wind speed channel (WSP), the logger
will automatically begin the initialization of the corresponding wind direction
channel (WDR) if vector WSP was chosen, with the same question and answer sequence

as for wind speed.
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4.3 Inter-channel Calculations

There are two ways to perform inter-channel calculations on the 8800 data
logger. The first is through definition of a specific channel for simpie
calculations. Six channel types specify simple arithmetic operations to be
performed on two previously initiated channels. The second way to perform inter-
channel calculations is through thé use of Math Pak. Math Pak is used to perform
complex calculations by defining equations and setting channels equal to the
equations. |

Arithmetic channel types will be covered first, in section 4.3.1, and Math

Pak will be covered in section 4.3.2.

4.3.1 Arithmetic Channel Definition

Channel types 5, 6, 7, 8, E & F (summation, difference, product, quotient,
sine and cosine, respectively) specify arithmetic operations to be performed on
two previously initiated channels. You may specify any available channel with

the INIT cc command to initiate one of these functions. After naming the channel,

choose the appropriate function at the prompt:

CHANNEL TYPE: 9?
the data logger responds with the questions:
COMPANION CHANNELS: 01, 02?

Here, you must choose which two previously initiated channels you want the
function to operate on. For example, if you want to add the values (both raw
and engineering values) in channel 3 to those in channel 4, then the CHANNEL Type
is 5 (summation) and the COMPANiON CHANNEL entry is 03, O4 <CR>.

For sine aﬁd cosine channels, the fifsﬁ companion channel is the magnitude
and the second is the angle (in degrees). Sine channels (Type E) compute (lst
companion channel) * SIN (2nd companion channel), and similarly, cosine channel

(Type F) compute (1st companion channel) * COS (2nd companion channel).
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The femaining entries for these channels are as déscribed previously, ending
with the questions:
CHANNEL UNITS: ?; DECIMAL POSITIONER: 072, qnd ON-LINE: Y? e
There are nb min or max limits on arithmetic channels. If the positive value
exceeds 4 digits; 9999 is the reéult.v If a negative value exceeds U4 digits, -9999‘

is the result.

4,3.2 Math Pak

Math Pak is used to perform complex or non-standard inter-channel calculations
uSing basic operators. To use Math Pak, one must first define an equétion, then
assign the equation to Aa channel. during channel initialization. Equation
definition is covered in section 4.3.2.1,‘and Math Pak channel initialization is

covered in section 4.3.2.2.

4.3.2.1 Equation Definition

The first step in the use of Math Pak is the definition of the equation which
you wish to assign to a channel. Up to four different equations can be defined
and stored.

Math Pak uses the following basic operators: +, -, /, *, LOG(), LN(), EXP(),
ABS(), SIN(), COS(), TAN(), ATAN(), SQRT(), and y"x where x is rounded to an
integer. 'Eight levels of implied or explicit parentheses can be used, and an
underline character , precedes negative numbers. The mathematical hierarchy,
with 1 being greatest, is:

1)  Parentheses

2) Unary function (COS, LN, etc.)

‘3) y°x

4)  multiplication and division (*, and /)

5) addition and subtraction (+, and -)
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The command used to define an equation is "SET EQUATION" and has the following
format:
SET EQUATION # EQU= —
Description: Set Equation is the command
# is the equation number that you are defining
EQU is your equation
= is the end specifier and must be present without a space
separation from the equation.
Three example command lines are shown below for reference.
1) SET EQUATION 1 C01/C02/12.5=
2)  SET EQUATION 2 EXP(C01/C03)=

3) SET EQUATION 2 EXP(CO01/C02)*(COS(CO4)+C0S(C02))=

In example 1, equation 1 is defined to divide CO1 by C02, then divide the
result by 12.5 (notice the hierarchy). Example 2 sets equation 2 to take the
exponential of C01/C02. Example 3 sets equatidn,Z to a more complex egquation.

Once an equation is set, their are two ways to view it, Algebraic notation,

- and in Reverse Polish Notation. To view the equation in algebraic notation, type

EQUATIONbl <CR>, equation 1 will be shown. To see all equations, type O for thé
equation number. For Reverse Polish Notation, type RPN 1v<CR>, and equation 1 will
be shown in RPN (or the parsed notation).

| Now the equation has been defined. To use it, you must assién the equation
to a channel during the channel initialization. This is covered in the next

section.

4.3.2.2 Math Pak Channel

Once an equation is defined, it must be assigned to a channel for use. Once

you are in the initialization process, type M <CR> for channel type. This is the
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math channel specifier. The initializer will then prompt for the equation number,
such as:
EQUATION NUMBER: 17?7
with equation 1 as the initial default. Enter one or two equation hﬁmbers with
two channel numbers separated by a comma.
An example of two equations is
EQUATION NUMBER: 1? 1,2
If one equation is used, then no comma is necessary and the initialization is the
same in Chapter 2. The seéond equation is used only whén the secondafy statué is
active on the digital input lines. The secondary status is the next prompt and
is:
SECONDARY STATUS: XXXXXXXX XXXXXXXX?
with no secondary status (all X's) as the default. To change the secondary status,
type |
#=D <CR>
where # is the bit number of the digitaliinput, and D is the digital signal to
set it to, either O, 1, or X. Repeat the #=D <CR> command until the bit pattern
is as desired.
For example, typing 0l=1 <CR> will return
SECONDARY STATUS: 1XXXXXXX XXXXXXXX
Then typing 10=0 <CR> will return
SECONDARY STATUS: I1XXXXXXX XOXXXXXX
One final point to note about the calculation of the channel's value.
Handling of Edit Exceptions for an operand is done on an instantaneous basis, not
on the minute averages. If any’of the operands listed in the channel's equation
are edited from a minute average, ﬁhen the math channel will not use that value
in the calculation of the equation and marks the instantaneous value with an error

code. Minute averages are calculated as normal.
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Once the secondary status is specified, the initialization procedure is the
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same as explained in the beginning of Section 4.0.
4.4 Other Channels
This section describes the initialization proéedure for channel types A, B,
C, D, G & T (Rainfall, Temperature, Solar Radiation, Tape Sampler.#i, Tape
- Sampler #2, YSI Temperature Probe respectively).
h.4.1 Rainfall Counter
4.4.1.1 Analog Rainfall Channel
The aﬁalog rainfall channel can be any one of the analog channels, but an
accumulator cafd with a voltage output must be used. The analog channel is
.initialized'like any other channel with the channel type being type A. The
»”\\ ' initialization will contain the following prompté:
)

CHANNEL NAME: ?

CHANNEL TYPE: 9?

CHANNEL UNITS: ?

VOLTS FULL SCALE: 1.000?
SLOPE: 100.0?

INTERCEPT: .0000?
DECIMAL POSITIONER: 0?

The slope and intercept prompt have been added so that a READ, REPEAT READ,
.RAw or REPEAT RAW can be performed on the rainfall channel. 4The READ and REPEAT
READ commands return the actual amount of rain that has fallen since the last hour.
This value is calculated by the following equation:

Voltage
Volts Full Scale

+ b

TOTAL RAINFALL = m

The RAW and REPEAT RAW commands return the exact voltage on the channel.
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4.4.1.2 Pulse Type Rainfall Channel

vThe pulse type rainfall channel must be initialized as channel number 17 (for

CTR1) or 18 (for CTR2). Connecting the "CTR1" or "CTRZ" 1line and DGND.-en the rear

.of the data logger registers one count on the digital rainfallvchannel.

As with the analog channel, the pulse rainfall channel is type A; 'The prompts
are the same with the exception of the volts full scale prompt which is unnecessary
with the pulse type rainfall channel.

The pulse type rainfall channel is also able to do the READ and RAW commands.
The read command shows the émount of rain that has‘failen in the last hour and is
calculated by:

TOTAL RAINFALL = m (# of coﬁnts since last hour) + b

The RAW command returns the number of counts since the last hour.

Rollover for Analog and DigitalIRainfall Counters

Rollover is needed to allow the rainfall channel to record more than the full
scale reading. A rollover for an analog channel is detected by subtracting the
current voltage from the voltage read at the last hour. If the difference is
negative by more than 10% of full scale then a rollover counter is incremented.
The‘total rainfall is then calculated by:

TOTAL RAINFALL = (Rollover Count * Volts Full Scale) +

{(Current Voltage - Last Hour's Voltage)

This gives a value in volts which is then scaled éccordingly. For a digital
channel the number of counts is substituted for the voltages.

The check for a rollover is performed once a minute. Because of this, more
than one'rollovef a minute canhot be detected. If a rollover is detected during
a minute the value of a READ or a REPEAT READ command will not be cofrect until

the next minute.
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NOTE: The rainfall counter is read on the hour and the resulting value is
stored in the hourly average for that channel. If power is interrupted, the
rainfall counter continues to count contact closures and the total number of

closures is recorded at the first hour after power is restored.

4.4.2 Temperature, Solar Radiation

Channel type B & C are initialized just as are standard gas instruments (Type

9) except that no span values are entered in the calibration record, if chosen.

4.4.3 Tape Sampler #1

When a channél type'of "D" is specified, a logical 1 is placed on output
control line #8 for 1 second at the‘hour to advance a tape reel.

The initialization procedure is the same as for a normal channel, but the
data is recorded in a different ménner; Instead of averaging over the whole hour,
the last minute.average before the hour is placed in the_hourly average. The
status code for the "D" channel reflects only the status of the last minute average
of the hour. However, the‘codes for power interruptions ("P"), bad status ("B")
and disabled channel ("D") apply for events which occur anytime during the
reporting hour. For example, a maximum error ("+") that occurs at 08:15 will not
be reported at 09:00, but a power outage at 08:30 will be reported. Further, the
average is not flagged with a "C" when calibration occurs, nor with an "R" when

a rate of change error occurs.

4.4.4 Tape Sampler #2

The "G" type channel is initialized in much the same manner as the "D" type.

Except that following the Channel Type prompts, the prompt "USE COH CALULATION"
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N?" will appear if a "Y" is entered then the COH calculation will be used instead
of the regular calculation.

When a channel type of "G" is‘specified, a logical 1 is placed on output
control line #7 for approximately‘five seconds each even clock hour (Example Time:
02:00). After waiting one minute, the data logger takes a one minute aQerage
(Example Time: 02:01 to 02:02) and stores this average as the houfly average
(Example Time: 02:00). After 118 minutes (Example Time: 03:59 to 04:00) the data
logger again takes a one minute avérage. This difference between the two one
minute averages is‘stored as the odd hour (Example Time:. 03:00) average. The
difference is taken as the first one minute average minps the second one minute
average.

If the COH calculation prompt was answered with a "Y" then the fbllowing

calculation will be used on the first minute reading and the last minute reading

{/\E and the result stored as the hour average for the odd hour as above.
— COH/1000ft = 540  LOG (VSG)
(ZT)ec (V)
where: °T = 119 min
C = 6.25 L/min or .2207166667009 ft.3/min
Vsg = Reading for 1st minute
V = Read for last minute
This effectively works out to:
COH/100ft = 20.55945809 Log (1st reading )
(last reading)
NOTE: For the COH calculation to be correct slope must = 100 and intercept
must = 0.
),
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NOTE: The value produced by the COH calculation is stored in long term memory
and will appear in print daily and print hour commands that specify date and time.
The print hour and set hour commands will output the last reading not the COH

result.

4.4.5  YSI Temperature Probes

As an option, two standard YSI temperature probes* can be connected directly
to .the 8800 through a special connector* on the fear panel. To obtain data from
temperature probe #1, channel 19 must be initialized, and to obtain data from
probe #2, channel 20 must be initialized. No other channels can be used for YSI
temperature probes. The "CHANNEL TYPE" for a YSI temperature probe channel is
t&pe ",

| The initialization procedure for a YSI temperature probe channel is basically
the same as ﬁhe initialization procedure for a standard gas instrumenﬁ channel with
the following exceptions:

1. The "CHANNEL TYPE" is "T", and

2. The "VOLTS FULL SCALE" prompt is not given because the full scale voltage

must stay fixed at 1.0 volts.

For more information on the YSI Temperature Probes and their connection to

the 8800, see Appendix B.
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N To obtain a reading in °C with an accuracy of at least *0.5°C*¥*, the following
slope and intercept must be used:
slope, m = -147.13 intercept, b = 95.79
 where y = mx + b. |
To obtain a reading in °F with an accﬁrécy of at least +0.9°F** - the following
slope and intercept must be used:
slope, m = -264.84 intercept, b = 204.43

where y = mx + b.

4.5 Additional Commands

Other commands associated with the initialization process are listed below,

followed by a brief description of each.

{ N 4.,5.1 SET INT

\ SET INT mm is used to set or change the auxiliary averaging interval, for
all channels, to the time (in minutes) entered for mm. The auxiliary averaging
interval must be an integer divisor of 60 minutes, i.e. allowable settings are:
Oi, 02, 03, O4, 05, 06, 10, 12, 20, and 30 minutes. The data logger response is:

AUX INTERVAL IS: mm

Where mm is the value entered with the SET INT mm command. The command SET INT
results in a data logger response of AUX INTERVAL IS: mm which simply reports

the auxiliary averaging value previously set.

**% . The accuracies stated above are valid over the temperature range of. -30°C to
+50°C (=22°F to +122°F). These accuracies include allowances for

T, .

£y ,

(m’j interchangeability (i.e. differences from probe to probe and logger to

logger). For greater accuracies, see Appendix B.
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4.5.2 List
LIST cc .provides a record of the initialization settings for the channel
sp-écif‘ied in cc. If the wildcard channel description 00 is entered, this command
lists the vinitialization settings for all channels. An example of the response
to the LIST command for a -specif‘ic channel (01 in the example) f‘olloﬁs: |
DCN#KB>LIST 01

CHANNEL NUMBER: 01
CHANNEL NAME: TEST
CHANNEL TYPE: 9
STORE HOURLY AVERAGES: Y
" HOURLY SIGMAS: N
HOURLY % VALID: N
HOURLY RANGE: N
STORE AUX AVERAGES: Y
AUX SIGMAS: N
AUX % VALID: N
AUX RANGE: N
CHANNEL UNITS: TEST
VOLTS FULL SCALE: 1.000
SLOPE: 1000.
. INTERCEPT: 100.0
DECIMAL POSITIONER: 0
MAX READING: 5000.
" MIN READING: -5000.
MAX RATE OF CHANGE: 500.0
ALARM INTERVAL [N,M,A,H]: H
ALARM LINE: 00
ALARM LIMIT HIGH: 1000.
ALARM LIMIT LOW: 1000.
ALARM LIMIT ROC: 1000.
BAD STATUS= 1XXXXX0X XXXXXXXX
CALIBRATION TYPE: I
ZERO STATUS= 1XO0XXXXX XXXXXXXX
SPAN1 STATUS= 1XIXXXXX XXXXXXXX
- SPAN2 STATUS= 11XXXXXX XXXXXXXX
- RECOVERY TIME: 05
CAL SEQUENCE: Z12
EXPECTED SPAN1, SPAN2: .0000, .0000
10-STEP CALIBRATION: Y
AMBIENT MASK=X110XXXX XXXXXXXX
AVERAGING INTERVAL: 05
RECOVERY TIME: 05
ON-LINE: Y

DCN#KB>
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4.5.3 Disable/Enable AVG

The command DISABLE AVG cc allows the operator to take a channel "off-line",
thus disabling the channel from averaging incoﬁing data,vand results in-status code
symbol ﬁD" for that channel during the disabled period. Use of the wildcard -
channel number 00 will result in all channels being taken off-line.

The command ENABLE AVG cc allows the operator to put back "on-line" a channel
(or all channels with wildcard 00) taken off-line with thevprevious DISABLE AVG
command. The program will then resume averaging of the data for the channel(s)

specified in cc.

4.5.4 Delete

The command DELETE cc will delete all initialization entries for the channel
indicated in cc. Use of the wildcard channel number 00 will result in the deletion
for all channels. If the indicated channel has not Been initiated, the data logger
responaS'with:

NOT IN TABLE!!!

NOTE: If a WSP/WDR pair is set up using vector averaging, deleting one will

delete the other.
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5.0 COMMAND DESCRIPTION

This section contains a listing and description of all commands not previously
covered. For convenience, the commands are grouped acéording to function. At the
end of the section ig a command summary, which provides an alphabetical listing
of all commands, their privileged status, and the_seétion and pages where they are
described in detail.

Pleasé note that all commands must be ehtered at the data logger DCN prompt:
DCN#??>, and must be entered in CAPITAL letters. Also, in this section, operator

entered commands are in BOLD type, while data logger responses are italicized.

5.1 General Commands

Commands grouped in this section are related to general information such as

time, date, version, messages, etc. These commands are as follows.

5.1.1 Command: HELP
| Response: ‘The data logger responds with a list of all valid commands.
Description: A complete listing of the help printout is given at the end
in Section 5.7.
5.1.2 Command: VERSION
'Response Example: ESC V1.01-August 21, 1987

Description: Returns the version number of the software program for the
8800 data logger, as well as the date of its inception.

5.1.3 Command: SET RING n

Response: DCN Prompt

Description: This command sets the modem to answer the phone on the number
" of rings specified in n, where n is a number between 1 and 4,
and turns the modem speaker off (Does not apply to dedicated

line modems).
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5.1.6 Command:

A related command is:

Command: SET

RING

Response: THE RING COUNT IS: n

Description:

Reports the‘ring count n set with the SET RING n command. If
no count has been set, it reports the default value of 1.

5.1.4 Command: MESSAGE

Response: ***NO MESSAGES FOR REMOTE***

***NO MESSAGES FOR CENTRAL***

Description:

5.1.5 Command: R:
Response: DCN

Description:

Command: C:
Response: DCN

Description:

Reports any messages stored in the data logger remote operator
message buffer (see R: text command), or the central message
buffer (see C: text command). Includes the time and date that
the message was entered. If no messages are present, it
returns the response shown above.

text
Prompt
Loads the remote operator message buffer (R:) with the message
entered for "text" (up to 80 characters) for messages from the
central computer to the remote (data logger) site. A maximum
of 4 messages are stored in a scrolling buffer, i.e., the
oldest message is removed when a fifth is added.
text
prompt
Same as for (R:) text, except that the message is from the

remote (data logger) site to the central computer (C:) message
buffer.

CLEAR MESSAGE

Response: ***¥No Messages for Remote***

Description:

Clears the data logger remote méssage buffer (R:) of all
messages, but does not affect the central computer (C:) message
buffer. ’
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5.1.7 CARTRIDGE Commands

The DSC-80 removable RAM cartridge containsvfrom 32K to 512K of CMOS RAM,
protected by a lithiuﬁ battery. The cartridge allows a user to take data from
a_remoté site without telephone lines.

The user must NEVER REMOVE OR INSERT THE CARTRIDGE WHILE POWER IS ON.
Doing so will violate the data logger's warranty, and will cause a loss of
data.

A cartridge, like a floppy disk, must be-"formatted" before it can be
used. To format a'cartfidge, turn the data logger off, insert the cartridge,
and turn it on. From the console port, log in, set to privileged status, and

type the command:
FORMAT CARTRIDGE
- The data logger will format the cartridge, tag the cartridge with the DCN
ID, and report the size of RAM available to you.

Whenever the formatted data cartridge is inserted, the data logger
automatically recognizes it, and will use it to store data, rather than using
its internal memory. It is also possible to copy data from the internal RAM
of the data logger to the cartridge, so that any data logged while the
cartridge was not inserted is not lost. The command is:

COPY CARTRIDGE

The data logger responds with the prompt:

CARTRIDGE FROM DCN 1A HAS BEEN FOUND.

TYPE 'E' TO EXIT, OR DO NOTHING FOR DEFAULT FORMAT>AND CopPY,

COUNTING DOWN (15 SECS)...

The same prompt is provided whenever a cartridge from a foreign DCN is
inserted into the logger.

Typing 'E' tells the data logger to just copy the DCN-ID from the logger

to the cartridge without altering the data in the cartridge, while doing

5-3
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e nothing permits the data logger to format the cartridge and copy the contents

e of its internal RAM to the cartridge.

NOTE: Cartridges removed for transport and/or later reading should.have the
"write protect" switch activated.

If the wrong cartridge is inserted, and power applied, then_Don;t Panic!!
At the prompt 15 seconds is given for the decision. Turn off the logger again and

remove the cartridge.

5.1.8 Command: CONSOLE SPEED bbbb.
Response: CONSOLE BAUD RATE = 1200 (See Note)

Description: - This command allows the baud rate of the RS-232 port on the
: rear panel to be selected, where bbbb is the new baud rate
Y (1200 in this example). Allowable values 300, 1200, 2400,
,,,,, ) , 4800, 9600, and 19200.
The initial default value (RAM battery OFF) 300 baud. The present
value may be observed by entering the command CONSOLE SPEED without
bbbb. The logger responds with the present setting, as in the
response example given.

NOTE: The baud rate of the console must match that of the terminal being
‘ used with it. As described in Section 2.3 (Connecting a Terminal)

- we recommend a terminal speed of 300 baud, to match the console
default value. To change values, you-must follow this sequence.

1. Establish communications, terminal to logger (baud rates match).
2. Change console speed with above command. You will not see the
response shown above, since the terminal and logger now have
ldifferent_baud rates.
3. Re-initialize baud rate of terminal to new value.

b, Re-establish communications (new baud rates match).

We do not recommend use of this command unless you are familiar with
the procedures for changing the terminal communication parameters!

)
S
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5.1.9 Command: CENTRAL SPEED bbbb,cccc

Response: EXTERNAL MODEM LOW SPEED
HIGH SPEED

300
1200

Description: This command allows the baud rate of the External Modem port
to be set, where bbbb is the low speed of the port, and cccc
is the high speed of the port. Allowable wvalues are as
described for the CONSOLE SPEED bb bb command, except that the
2 entries are allowed for 300/1200 baud. The default value
for the External Modem port is 300 baud. ON LS/HS of 300/1200
the modem port is at 1200 baud when pin 12 is brought high by
the modem. Again, the command CENTRAL SPEED, without the entry
bb, reports the present setting in the same format as given
in the response example. ' ‘

NOTE: - Care should be exercised when using this command, as the CENTRAL
SPEED must match that of thé modem being used with the logger, as
well as the central computer modem (if applicable).

5.1.10 Command: SET DST FALL = mm/dd

Description: This command sets the date of the daylight savings time for
: fall. At 2:00 AM on this date, the data logger's time will
be automatically set back one hour, causing an hour of data

to be overwritten.

5.1.11 Command: SET DST SPRING = mm/dd

Description: This command sets the date of the daylight savings time for
spring. At 2:00 AM on this date, the data logger's time will
be automatically set forward one hour, causing a missing hourly
average for 2:00.

5.2 Data Related Commands

Data stored in the 8800 data logger can be accessed, either locally or
remotely, by 'issuing commands listed in thié section. Where applicable,
accompanying SET or CLEAR commands are also described here. In addition, commands
which éctivate {or deactivate) certain print commands are listed in the "SET/RESET"

Section45.2.5.
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For those commands containing a cc (for channel number), the use of the
wildcard channel number 00 returns the same information for all active analog
input channels, unless otherwise indicated. -

If the data returned from the commands described in this section have been A
corrupted for any reason, an error code accompanies'thebcorrupted data. A listing
of these error éodés and their description is given as follows.

ERROR CODE SUMMARY

Priority Character Indication

1 P Power down during reporting interval.

2 D Channel disabled during interval.

3 B ' Bad status condition detected.

4 c ' Channel in a calibration cycle.

5 + Channel minute average greater than maximum
value. :

6 - Channel minute average less than minimum
value.

7 R Rate of change exceeded.

8 H High alarm condition.

9 L Low alarm condition.

10 0 Rate of change alarm condition.
11 (Space) Indicates no error.

- < With hour or aux average, indicates that less
than 75% of l-minute averages were available
for the average.

- : > With hour. or aux average, indicates that
75%-99.9% of l-minute averages were available
for the average.

. PRIORITY EXAMPLE: If a channel has both a "P" and "D" error during the same

averaging interval, then the "P" will be reported since it
has a higher priority.
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N 5.2.1 'POWER
The following commands are related to power outage information.
Command: LOG POWER : _

Response Example: P 03/18 19:03:07 => 03/18 19:03:21
© P 03/19 20:41:51 => 03/19 20:51:32
P 03/19 22:06:39 => 03/19 22:06:43

Description: This command lists the times during which power was not
available to the data logger. "P" indicates that the power
fail has been read by the central computer and is now
"purgeable" (see PURGE POWER command). Gives date (03/18) and
time (10:03:07) of power off followed by date (03/18) and time
(19:03:21) of power back on. Lists first 20 occurrences since
last purged by the operator.

Command: PURGE POWER

Response: DCN Prompt

Description: Clears all power fails, which have been read by the central
computer and are flagged with a "P", from the power fail
buffer. ‘

™ . Command: CLEAR POWER
J

Response: DCN Prompt

Description: Clears the power fail buffer of all power fails.

5.2.2 RAW Commands
Command: RAW cc

Response Example: CHAN # 01 = 1.073V

Description: Reports the analog voltage input reading for the channel
specified in cc (01 in the example), or for all channels with
cc=00.

Command: REPEAT RAW cc

Response Example: CHAN # 01 = 1.073V
: CHAN # 01 = 1.074V
CHAN # 01 = 1.072V

Description: Continuously repeats the analog input voltage for the channel

specified in cc. The wildcard channel (#00) gives a full screen

display of all channels, continually updated. This command

allows the terminal to be used as a DVM for adjustments or

= servicing. Press any key to stop this (or any other REPEAT)
' command.

YQ
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5.2.3 READ

The "READ" command is similar to "RAW", except that it displays the value in

engineering units. Examples of this command and its responses are as follows.

Command: READ cc
Response Example: CHAN # 01 = 0.029

Description: Displays the value, in engineering units, calculated according
to the latest analog input voltage, slope, and intercept values
for the channel specified in cc (01 for this example). If the
global channel # 00 is used, it displays the engineering unit
values for every channel in the table.

Command: REPEAT READ cc

]

Response Example: CHAN # 01 0.029
CHAN # 01 = .0.030

Description: Continuously repeats the channel value, in engineering units,
until another key is struck. The wildcard channel (00) gives
a full-page display of all channels, continually updated.

5.2.4 PRINT Commands

etc.)

The following commands report data for various time intervals (minute, hourly,

5.2.4.1 MINUTE

Command: PRINT MINUTE cc

Response Example: 01 1.22C 1.44P

Description: For the indicated channel (01 in this example) reports latest

minute average (1.22) plus previous minute average (1.44) in
engineering units (reports same information for all channels
with cc=00). Includes error codes (C,P).

Command: PRINT MAX MINUTE cc

Response Example: 01 06/06 12:06 1.65
01 06/05 11:32 1.82

Description: Reports the maximum minute averages for the last 2 days.
Includes channel no (01), date (06/06) and time (12:06) of
the maximum value occurrence. Returns zero's for days where
no data was available. Wildcard # OO reports this data for
all channels.

5 -8
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N Command: PRINT MIN MINUTE cc

Response Example: 01 06/06 06:32 1.01
01 06/05 05:47 1.02

Description: Reports the same information as the PRINT MAX MINUTE command,
except for minimum, rather than maximum, values. Wildcard
channel 00 reports minimum values for all channels.

Command: REPEAT MINUTE 00

Description: This command gives a full-page display of the last minute
average for all channels, updated every minute. .It may be
exited by pressing any key.

Command: PRINT EXCEPT cc

Response Example: 01 08/06 12:30 1.22C 1.44P
01 08/06 12:29 1.44P 1.00P

Description: This command returns all minute averages, for the channel
specified in cc, (01 in this example) which contain error
codes (errors or values exceeding max, min, rate of change
limits, etc.). Response is similar to that for PRINT MINUTE,
except that the dates (08/06) and times (12:30, 12:29( of the

» exceptions are included. Returns this information for all
N channels with wildcard #00. Returns a DCN prompt if no
) exceptions occurred. »

Command: CLEAR EXCEPT
Response Example: DCN Prompt
Description: This command clears the error exception buffer for all
channels.
5.2.4.2 AUX
Command: PRINT AUX cc
Response Example: 01 06/04 09:45 1.223 C
Description: Returns the latest average (1.223) for channel (0l1l) over the
auxiliary averaging period. Includes data (06/04) and time
(09:45), where time is the beginning of the auxiliary averaging
interval. Error codes are included, if applicable. Reports
this data for all channels with cc=00.
Command: PRINT AUX cc,hr:mm,nn
‘//mj ' Response Example: 01 06/04 09:45 1.22
X

01 06/04 09:50 1:01 C
o 01 06/04 09:55 1.11 P
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Description: Returns auxiliary averages for the indicated channel (01),
beginning at the time specified in hr:mm (09:45) and including
the number of averages specified in nn (03), where nn is a
number from 01 to 99. Includes date (06/04) and error codes
(C,P). Wildcard # 00 is allowed only if nn is omitted.

Command: PRINT AUX cc,mo/dd hr:mm,nn

Response Example: 01 06/03‘ 08:00 1.16
: 01 06/03 08:05 1.21
01 06/03 08:10 1.19

Description: Returns same information as the previous command, but for any
day specified in mo/dd. Wildcard # 00 is allowed if nn is
omitted.

Command: PRINT MAX AUX cc

Response Example: 01 06/06 12:00 1.657
01 06/05 11:30 1.725

Description: Reports the maximum auxiliary averages for the last 2 days.
" Includes channel (01), date (06/06) and time (12:00) of the
maximum value occurrence. Returns zeros for days where no
data was available. Wildcard channel #00 reports this data
for all channels.

Command: REPEAT AUX 00

Description: This command gives a full-page display of the last auxiliary
average for all channels, updating every aux interval. It may
be exited by pressing any key.

5.2.4.3 Hour
Command: PRINT HOUR cc
Response Example: 01 06/03 13:00 59 1.012B> .0000

Description: Returns information for the most recent hourly average
including channel (01), date (06/03), time (13:00), number of
1 minute averages included (59), hourly average with error
codes (1.012B>), and standard deviation (.0000). Wildcard
channel # 00 reports this information for all channels.

Command: PRINT HOUR cc,hr,nn

Response Example: 01 06/04 12:00 1.00
01 06/04 13:00 1.02P

Description: Reports hourly averages, for the present day only, beginning
at the hour specified in hr (12:00) and extending for the
number of hours specified in nn (02), where nn is a number
from 01 to 12. Includes channel (01), date (06/04), and error
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= ‘ code information (P). If enabled, sigma, % valid and range

S

are also printed. Wildcard # OO0 may be used if nn is omitted.
Command: PRINT HOUR cc,mo/dd hr,nn

‘Response Example: 01 05/06 12:00 1.21C
' 01 05/06 13:00 1.15

Description: Returns same information as previous command, but for any day
specified in mo/dd (05/06).

Command: REPEAT HOUR 00 .

_Description: This command gives a full-page display of the lést hourly
average for all channels, updating every hour. It may be
exited by pressing any key.

5.2.4.4 DAILY
Command: DAILY AVERAGE cc

Response Example: 01 123.4 089 . HOURS

Description: Reports the average thus far (123.4) for the present day, for
the channel specified in cc (01). The number of valid hours

™ are shown (09), where "valid hours" are those for which 75%
o or more of the minute averages are valid (i.e., do not contain

error codes). Wildcard channel #00 reports this data for all
channels.

A formatted daily report, similar to that shown in the example on the next
page, can be obtained from the 8800 data logger. This allows the 8800 data
logger to operate in a "stand alone" configuration without the use of a
central computer system. The commands affecting this report are as follows:
Command:. PRINT DAILY

Response: Formatted Daily Report (see example)

Description: Produces a daily summary, of hourly averages for all channels,
: for the preceeding 24 hour period.

Command: PRINT DAILY mo/dd
. Response: Formatted Daily Report

Description: Same as for PRINT DAILY except for the day specified in mo/dd,
: beginning with hr 00 and ending with hr 23,
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Command: PRINT DAILY mo/dd hr
Response: Formatted Daily Report

Description: Same report as PRINT DAILY, but for the day specified in mo/dd,
' beginning at the. hour specified in hr, and extending for 24

hours. '
SAMPLE DAILY REPORT
DAILY SUMMARY 10/08/86 11:00 - DAY=281 ESC DEMO
CHANNEL: 01 02 03 o4 05
NAME : S02 NO : NO2 NOX WS
UNITS: - PPB PPB PPB PPB MPH
VOLTS FS: 5.000 10.00 10.00 10.00 1.000
SLOPE: 500.0 500.0 500.0 500.00 1000
INTERCEPT:  .0000 .0000 - .0000 0000 .0000
10/08 11 23. 31, 3. 2. 2.6
10/08 12 22. 33. 9. 12. 2.8
10/08 13 12. 36. 29. 66. 4.0
10/08 14 21. 33. 31, _ 64. 3.5
10/08 15 21. 19. 21, 31. 0.4
10/08 16 24, 22. 13. 15. 1.2
- 10/08 17 23. 32. 7. . 6. 2.6
10/08 18 23. 36. 2. 0. 1.6
10/08 19 22. 29. 3. 2. 0.2
10/08 20 19. 32, L, 2. 7.6
10/08 21 22. 26. 2. 0. 10.7
10/08 22 23. 30. 3. 1. 11.5
10/08 23 21. 32. 2. 0. 2.7
10/09 00 -2.¢> -2.0> -2.0> 0.> 0.7
10/09 01 0.C> 0.¢< 0.c¢< 0.c< 6.3
10/09 02 3.C< -2.C< 3.0 1.0 7.7
10/09 03 18. 2. 3. 1. 8.8
10/09 o4 22. 2. 3. 1. 4.2
10/09 05 28. 32. b, 2. 2.1
10/09 06 22. _ 30. b, 2. 3.7,
10/09 07 21. 22. 3. 2. 3.9
10/09 08 30. 24, 3. 2. 1.0
10/09 09 .26, 29. 3. 3. 2.3
10/09 10 28. 31. 3. 2. 3.0
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Command: PRINT DAILY mo/dd hr,nn
Response: Formatted Daily Summary Report
Description: Same report as previous, but extends for. nn hours
. beginning with the hour specified in hr,nn is any value
from 01 to 24.
Command: SET DAILY hr:mm
Response: DCN Prompt

Description: Enables an automatic printout of the daily report, at the time
~indicated in hr:mm, and repeating daily until disabled.

Command: SET DAILY X
Response: DCN Prompt

Description: Disables automatic printout enabled with the proceeding
command. o

Command: SET DAILY

Response: 00:10

Description: ‘Reports the time that the automatic.daily report will print,
‘ as determined by the SET DAILY hr:mm command (00:10 for this
example) . '

5.2.4.5 SET/RESET Commands

The commands described in this section are used to enable or disable automatic
printout of Hourly, Auxiliary, Minute, Calibration or Exception data. The commands
and their descriptions are as follows:

Command: SET HOUR/RESET HOUR

Description: Enables/Disables automatic printout of hourly averages (at

the end of every hour) for all channels. Print format is as
described for the PRINT HOUR cc command.

Command: SET AUX/RESET AUX

Description: Enables/Disables automatic printout of auxiliary averages at

' the end of every auxiliary averaging interval. If both SET
HOUR and SET AUX are on, the auxiliary averages are printed

below the hourly averages for comparison. Format is as
described for PRINT AUX cc command.
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Command: SET MIN/RESET MIN

Description: Enables/Disables automatic printout of minute averages, for
all channels, at the minute mark. Format is as described for
the PRINT MINUTE cc command. —

Command: SET CAL/RESET CAL

Description: Enables/Disables automatic printout of the calibration data
for every calibration cycle (except operator initiated single-
phase calibration). Data is printed after completion of the
calibration cycle recovery time. Format is as described for
the PRINT CAL cc command (see Section 5.3).

Command: SET EXCEPT/RESET EXCEPT

Description: Enables/Disables automatic printout of any error codes that
occurred, during the proceeding minute (except for calibration
error codes c). Printout is for all channels. Format is as
described for the PRINT EXCEPT cc command.

Command: RESET ALL

Description: Resets (Turns off) all five of the printing options described -
in this section.

Command: STATUS

Response: HOUR AUX MIN CAL  EXCEPT
ON OFF OFF ON OFF

Description: Displays the state (ON or OFF) of the SET HOUR, SET AUX, SET
MIN, SET CAL and SET EXCEPT commands.

- 5.2.4.6 Printer Commands

Command: PRINTER ON

Response: Printer is on line
Printer is off line
Printer is not responding please check

Description: This command enables echo printer of the console output to a
' Centronics compatible parallel printer. When issued any output
to the console port or input from the console port will be
printed on the printer. The command responds with the printer
status which is self explanatory. Caution: In the specific
instance that the printer is hooked up and turned off the data
logger  cannot determine this fact and will respond with
"Printer is on line" in all other situations it will respond
properly.
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Command: PRINTER OFF

Response: DCN Prompt

Description: This command disables echo printing. The parallel printer
port has been tested and works properly with Epson's FAX series

of printers. Use of other parallel printers may require a
software modification for proper operation.

Calibration Commands

As explained during the initialization procedures (Section 4.1.4), the data

logger can be configured to automatically control calibration cycles, or to monitor

the Status of instrument initiated calibrations.

In addition, the operator may manually control the calibration phases with

the commands described in this section. Following is a list of calibration related

commands.

Command: ENABLE CAL cc
Response: DCN Prompt

Description: Enables the auto-cal feature for the channel specified in cc

’ (for all channels if cc=00). Does not start the cycle. It

begins when the auto-cal start time (set in the channel
initialization) is reached. o

Command: DISABLE CAL cc
Response: DCN Prompt
Description: Allows the operator to disable the auto-cal feature for the
: channel specified in cc (for all channels if cc=00). This
command does not abort an auto-calibration cycle already in

progress.

Command: CAL STAT cc

Response Example: CHAN ZERO SPAN1 SPAN2 RECOVERY ORDER
o 01 15 10 02 05 212 AUTO-CAL SPAN2
Description: Provides‘informétion on the status of the auto-cal sequence

for the channel specified in cc (for all channels if cc=00).
Gives time remaining in its zero, spanl, span2, and recovery
phases, the calibration order (21Z) and the present status
(presently in span2 of auto-cycle for this example). Returns
all zeros if the channel is not presently in a calibration
cycle. This command also gives the status of a 10-step
calibration.
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Command: PRINT CAL

Response Example: CALIBRATION DATA
CHANNEL DATE TIME ZERO SPAN1  SPAN2
01 03/16 22:09 0.013 50.75 100.1

Description: Reports the first three steps of calibration data from the
most recent calibration cycle for all channels. Data is in
the form indicated in the sample response. To conserve space,
only one channel is shown in the response example. .

Command: PRINT CAL cc
Response Example: Same response format as PRINT CAL.
Description: Prints the first three steps of all calibration data (from
~ longterm storage) for the channel specified in cc (for all
channels if cc=00). Report format is the same as for PRINT
CAL.

Command: PRINT CAL cc,mo/dd

Response Example: Same response format as PRINT CAL.

Description: Reports the first three steps of all calibration data for the
channel specified in cc (for all channels if cc=00) for the
day specified in mo/dd. Format same as PRINT CAL.

Command: PRINT XCAL

Response Example: CC DATE  TIME 01 02 03 04 05 06 07 08 09
10 04/06 10:37 246.0 378.1 271.9

Description: Reports data from only the most recent calibration cycle for
' all channels. Data is in the form indicated in the sample
response. To conserve space, only one channel is shown in

the response example.

Command: PRINT XCAL cc

Response Example: Same response format as PRINT XCAL.

Description: Prints all steps of (including 3-step) calibration data (from
longterm storage) for the channel specified in cc (for all
channels if cc=00). Report format is the same as for PRINT
CAL.

Command: PRINT XCAL cc,mo/dd

Response Example: Same response format as PRINT XCAL.

Description: Reports all steps of calibration data for the channel specified

in cc (for all channels if cc=00) for the day specified in
mo/dd. Format same as PRINT CAL.
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Command: START CAL cc
Response: DCN Prompt

Description: Manually initiates a calibration cycle for channel specified
in cc, provided that channel has been enabled for auto
calibration (see ENABLE CAL cc). Wildcard channel #00 is not
permitted with this command. Times for each phase and digital
output control lines are as specified during initialization.
This command will not affect a calibration cycle already in
progress.

Command: START ZERO cc,mm

Response: DCN Prompt or CAL IN PROGRESS if calibration was already in
‘ progress

Description: This command allows the operator to manually initiate the zero
phase of a calibration cycle for the channel specified in cc
(wildcard number 00 not permitted). The channel specified will
remain in that phase for the number of minutes specified in
mm, will proceed to the recovery phase for the period specified
in the initialization, and will then return to collecting data.
It will also switch on the output control line associated with
that phase, and switch it off again after mm has elapsed.
During this time, and the associated recovery time, data is

- omitted from hourly and auxiliary averages, and those averages
are flagged with the calibration error code (C). This command
can be terminated at any time with the ABORT CAL cc command.

Command: START SPAN1 cc,mm

Response: DCN Prompt OR CAL IN PROGRESS IF CALIBRATION WAS ALREADY IN

PROGRESS

Description: The description for this command is the same as for START
ZERO, except that it initiates the SPAN1 phase instead.

Command: START SPAN2 cc,mm

Response: DCN Prompt OR CAL IN PROGRESS IF CALIBRATION WAS ALREADY IN
PROGRESS

Description: Same as above, except that it initiates the SPAN2 phase.
Command} AABORT CAL cc

Response: DCN Prompt

" Description: Terminates any auto or manually initiated calibration for the

channel specified in cc (for all channels if cc=00). It does

_not terminate an instrument-initiated calibration or a 10-step
calibration, however, since such a calibration is under
instrument, rather than data logger, control.
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Command: PURGE CAL

Response: DCN Prompt

Description: When the central computer retrieves a éalibration. that
calibration is flagged with a "P" to indicate that the record.
is now purgeable. The command PURGE CAL deletes all
calibration records thus marked. (3-step and 10-step)

Command: CLEAR CAL

Response: DCN Prompt

Description: This command deletes all calibration records, whether or not

they have been flaggea—gs purgeable.

Digital I/0 Commands

In addition to the set-up of digital lines during the initialization prdcess

{see Section Y4) there are several commands which can be used to read or alter the

status of these lines. These commands are as follows:

Command: SWITCH ON ss

Response: DCN prompt

Description: This command is used to manually turn oh the digital output
control line specified in ss (where ss = 01 to 16). This
command overrides all automatic and initialization settings.

Command: SWITCH OFF ss

Response: DCN prompt

Description: Manually turns off the digital output control line specified
in SS. This is a complementary command to SWITCH ON.

Command: SENSE IN ss

Response Example: INPUT LINE # 05=0

Description: Reports the state (0 or 1) of the input status line specified
in ss (01 to 16). Use of wildcard #00 reports the status of
all 16 input status lines.

Command: SENSE OUT ss

Response Example: OUTPUT LINE #02=1

Description: Reports the state (0 or 1) of the digital output control line

specified in ss (01 to 16). Wildcard # 00 reports the status
of all 16 output control lines.
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Command: LOG INPUTS

Response Example: 06/24 14:30:27 INPUT LINE #08 0 => 1
' ' 06/24 14:38:32 INPUT LINE #08 1 => 0
06/24 19:15:55 INPUT LINE #08 0 => 1

Description: Reports the digital input line transitions that have occurred
since the operator last requested this information. Reports
the date (06/2l4), time of transition (14:30:27), line #(08)
and the transition made (0 => 1 is from "off" to "on", 1 =>
0 is from "on" to "off).

- Command: CLEAR INPUTS
Response: DCN prompt

Description: Clears the journal of digital input line transition described
- for the LOG INPUTS command.

5.4.5 Digital Program Commands

‘The digital program feature allows the user to turn on or off one or more
digital output lines for a specified duration, not to exceed 45 days, at a
specified time. The program may also be repeated at a given interval that does
not exceed 99 days. - The commands(4) to set up the digital programs are given
below. There is a maximum of 9 (1-9) digital programs that can be initialized.
On power fails the start time of the digital program will be recalculated if the
logger time is greater than the start time. If the power fail is greater than 100
days then the start time will not be recalculated by the data logger. It is up

“to the user to reset the start time if this occurs.

Command: SET PROG START n JJJ HH:MM:SS<cr>

Response: (example)
PROGRAM #1
STARTING AT 12:00:00 ON 150
LINE XXXXXXXX XXXXXX01 FOR 00 DAYS AND 01:15 HOURS/MINS REPEATING
EVERY 007 DAYS AND 00:00:00 HOURS/MINS/SECS

Description: This command allows the user to enter the starting time (julian
days, hours, minutes, and seconds) for a digital program. This
start time cannot exceed the current logger time by more than

90 days.
where:
n = program number

JJJ = julian date

HH = hours

MM = minutes

SS = seconds
EXAMPLE:

SET PROG START 1 127 12:30:15<cr>
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-where:

This setting tells the logger to start program 1 on 5/7 (5/6 if a leap year)
at 30 minutes and 15 seconds past noon. ' '

SET PROG START n<cr>

This allows the user to look at the program without changing'gny of the
parameters. ‘

Command: SET PROG LINE/DUR n XXXXXXXX XXXXXXXX JJ HH:MM<cr>

Response: (example)
PROGRAM #1
STARTING AT 12:00:00 on 150
LINE XXXXXXXX XXXXXX01 FOR 00 DAYS AND 01:15 HOURS/MINS/SECS
REPEATING EVERY 007 DAYS AND 00:00:00 HOURS/MINS/SECS ,

Description: This command allows the user to enter digital output line mask
' o (XXXXXXXX XXXXXXXX) and a duration time (days,hours,minutes,
and seconds). The mask allows up to 16 digital output lines
to be turned on or off. The duration must not exceed 45 days.

n = program number
X...X = digital output lines
JJ. = number of days
HH = hours
MM = minutes
SS = seconds
EXAMPLE:

SET PROG LINE/DUR 1 XXXXXXXX 11110000 00 01:00:30<cr>

This setting tells the logger to turn off lines 13-16, turn on lines 9-12 and
leave lines 1-8 alone when program 1 is started. This program will run for
1 hour and 30 seconds. When the program is stopped, the active lines will
be inverted, i.e. the 1's will become O's and the 0O's will become 1's.

SET PROG LINE/DUR n<cr>

This allows the user to look at the program without changing any of the
parameters.

Command: SET PROG REPEAT N JJJ HH:MM:SS<cr>

Response: (example)
PROGRAM #1
STARTING AT 12:00:00 ON 150
- LINE XXXXXXXX XXXXXX01 FOR 00 DAYS and 01:15 HOURS/MINS REPEATING
EVERY 007 DAYS AND 00:00:00 HOURS/MINS/SECS

Description: This command allows the user to set up an interval time (days,
‘ hours, minutes and seconds) at which to repeat the program (up
to one full year).
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where:

n = program number
JJJ = number of days
HH = hours
MM = minutes
SS = seconds
EXAMPLE: -

SET PROG REPEAT 1 001 12:30:00<cr>
This setting tells the logger to repeat digital program #1 on a 1 day 12 hour
and 30 minute interval time. When the program is started, the start time is
incremented by the repeat time in order to get the next correct starting time.
SET. PROG REPEAT n<cr>

This allows the user to look at the program without changing any of the
parameters.

Command: DELETE PROG n<cr>

Response: DCN prompt

Description: This command allows the user to delete a digital program. When
this command is executed, the default values will be loaded
into  the program. If the program is in progress when this
command is executed, the active lines of the mask will be
inverted just like they are with the SET PROG LINE/DUR command.

where:

n = program number
EXAMPLE:
DELETE PROG 1<cr>

This deletes digital program #1,

5.5 Analog DAC Qutputs¥

DAC outputs are available on the 8800 data logger for interfacing with analog

recording equipment such as strip chart drivers. DAC outputs allow voltage
equivalents (between O and 10 V) for channel values to be output for storage and
further use. The 8800 data logger has four DAC outputs all of which can be used

concurrently.

Section 5.4.2.1 covers the command for using the DAC's, and Section 5.4.2.2

covers the DAC hardware and specifications.
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5.5.1 DAC Commands

N’ _

The command to set up and use a DAC is
DAC # cc ty cond fullscale

where # is the number of the DAC to be used
cc is the analog channel to watch
ty is the type of data to watch |
IV - Instantaneous
MA - Minute Average
AA - Auxiliary Avérage
AS - Auxiliary Average

HA

Hourly Average

HS

Hourly Sigma
‘condition is ALL for all values to be recorded, VALID for only valid data values

{W\> to be output. FULLSCALE is the fullscale value of the receiving device. An

example of the command line is:

DAC_l 03 IV ALL 100.0 <cr>

bThis command will initialize a DAC driver to output to DAC 1. all the
instantaneous values from chénnel 3.

.Two commands are associatéd with the DACs on the 8800. They are

DAC # ZEﬁO {cr>

DAC # SPAN <cr>

ﬁAC # Zero is used to force a DAC output to O V and DAC # SPAN forces the DAC
output to the fullscale voltage. # represents the number of the DAC to command

(1-4).
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- 5.5.2 DAC Hardware (See Appendix A for 4-20 mA output.)

The back panel for the 8800 data logger isvshown in Chapter 2, Figure 2.2.

The connector for DAC outputs is shown just above the external modem connector near

the center of the back panel. The pinout for the connector is shown énd is

DGND
CTR1
CTR2
DAC1
DAC2
DAC3

DACYH

1.000V

digital ground
control 1
control 2

DAC output 1
DAC output 2
DAC output 3
DAC output 4

- precision 1.000v output

AGND - analog ground

N The DAC circuits for the 8800 data logger are AD 7248 12 bit DAC chips. The

connection of the AD7248's is shown in Figure 2.2 with the connector and the

precision 1.000 V reference also.shown. The specifications for the DAC outputs

are:

Resolution

Relative Accuracy

Range

Short-Circuit Current

Output Voltage Settling Time

Output Voltage Slew Rate

12 bits

-1 LSB

OV to 10V fs
40 mA

,10 uS

2 V/uS
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5.6

Alarm Commands

These commands set parameters for the alarm call out procedure.

been

NOTE: The commands in this section are not available if the data logger has

configured for leased-line operation (i.e., if DIP SWl1l is set to "ON".

Command: SET PHONE1 XXXXXXXXX
Response: Phone Number One = T6156887900, 349

Description: This command allows entry or examination of phone number one.
If  a carriage return is entered after "SETPHONE1" then the
current value of phone number one is displayed. Up to 33
characters may be entered to replace the current phone number
one. Valid characters are numbers, letters excluding "A" and
the comma. T or P may be entered to indicate that following
numbers should be Tone or Pulse dialed respectively. A comma
will cause a delay of about one second, when inserted into the
string to be dialed, multiple commas may be used. Other
characters such as dashes and spaces will be ignored.

Command: SET PHONE2 XXXXXXXX...

Response: Phone Number Two -~ T6156887900, 341

Descriptiong As for Phonel.

Command: SET REDIAL ss

Response: ‘Redial Trys = ss

Descriptibn: This command allows setting of the number of times to retry
a phone number before ceasing to dial that number and moving
.on to the next number or exiting. »
Valid values: S = 00 to 09

If set to 00 then no dial out of alarm will occur. If no entry
current value is displayed.

Command: 'SET CARRIER WAIT ss

Response: Carrier Wait Time = ss seconds

Description: This command sets the interval which the data logger will wait

for the modem to receive a carrier and report it. If this time

~ is exceeded then the 8800 assumes no connection and proceeds
to dial out the next attempt. If no value is entered then the
current value is displayed. ‘
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5.7 Remote Command Use

In addition to using commands from a local términal, these same commands may
be issued remotely. To do so requires that the operator dial up the modem of the
8800 ‘data logger and type the following sequence on the remote terminal

<ESC>"ID"AQM:

where <ESC> is the terminal "escape" or "altmode" key and "ID" is the DCN id.

The 8800 data logger will then respond just as if the terminal were connected to

the operator port, and all of the commands previously described may be used.
Thus, averages,’calibration data, daily reports, etc. may be obtained remotely.
It is‘even'possible to set up the analog channels (or alter them) using the
initializatiqn sequences previously :described. |

A second, more efficient method of communication is described in Section 6,
(Command Response StringS). This is also the method used in the ESC remote data

acquisition package (RAQS).

5.8 Command List
The following is the help listing available on the 8800 data_logger. Typing
the command HELP and the following listing will occur.

LOGIN -

SET PRIV

SET PASSWORDS

BYE

ID

SET ID x text

TIME

REPEAT TIME

DATE

SET TIME mo/da/yr hr:mi:sc
SET DST SPRING mm/dd
SET DST FALL mm/dd

HELP
VERSION

CENTRAL SPEED low,high
CONSOLE SPEED nnnn
SET RING n
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SET INT mm [roll nn]
INIT cc

LIST cc

DELETE cc

SET EQUATION C EGN =
RPN c

RAW cc

REPEAT RAW cc

READ cc

REPEAT READ cc

ENABLE AVG cc

DISABLE AVG cc

PRINT MINUTE cc

PRINT MINUTE 00

PRINT MAX MINUTE cc
PRINT MIN MINUTE cc
PRINT MAX AUX cc

PRINT AUX cc,mo/dd hr:mm,nn
REPEAT AUX 00 '
REPEAT HOUR 00

PRINT HOUR cc,mo0/dd hr,nn .
PRINT DAILY mo/dd hr,nn
PRINTER OFF

PRINTER ON

PRINT EXCEPT cc

CLEAR EXCEPT

LOG POWER

PURGE POWER

CLEAR POWER

ENABLE CAL cc
DISABLE CAL cc
START CAL cc

START ZERO cc,mm
START SPAN1 cc,mm
START SPAN2 cc,mm
CAL STAT cc

ABORT CAL cc

PRINT CAL cc,mo/da
PRINT XCAL cc,mo/da
PURGE CAL

CLEAR CAl

SET DAILY hr:mi

<RE>SET AUX

<RE>SET HOUR
<RE>SET MIN
<RE>SET CAL
<RE>SET EXCEPT
STATUS

RESET ALL

SENSE IN ss
SENSE OUT ss
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-

SWITCH ON ss.
SWITCH OFF ss

S LOG INPUTS

CLEAR INPUTS

SET PHONEl1 (up to 33 characters)

SET PHONE2 (up to 33 characters)

SET REDIAL ss

SET CARRIER WAIT ss

R:text

C:text

MESSAGE

CLEAR MESSAGE :

DAC n cc ty cond fullscale

SET PROG START n jjj hh:mm:ss

SET PROG LINE/DUR n XXXXXXXX XXXXXXXX jj hh:mm:ss
- SET PROG REPEAT n jjj hh:mm:ss

DELETE PROG n

COPY CARTRIDGE
FORMAT CARTRIDGE

The following is an alphabetical 1listing of all valid 8800 data logger

R

commands, with an indication of their privileged states, as well as the section

and pages(s) where you can find a detailed explanation of each.
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. EQUATION #

NI

' FIGURE 5.1
COMMAND LIST

COMMAND 3 P | SECTION PAGE

ABORT CAL cc

BYE

C: TEXT

CAL STAT cc

CENTRAL SPEED bb,cc
CLEAR CAL

CLEAR EXCEPT cc
CLEAR INPUTS

CLEAR MESSAGE
CLEAR POWER
CONSOLE SPEED bb | B
COPY CARTRIDGE
DAC

" DAILY AVERAGE cc
DATE

DELETE cc

DELETE PROG n
DISABLE AVG cc
DISABLE CAL cc
ENABLE AVG cc
'ENABLE CAL cc

-

x X % %

*

Ny
LI I N B |

*

FErF Qomko = 0 Un
#Nwmm\ﬂmm\{l\f‘mmmm [\SRG;

* % % *
1 ] 1 ]
PR RWNRWRW WE oW

VIV Wk O

FORMAT CARTRIDGE
HELP '
ID

INIT cc *
LIST cc

LOGIN

LOG INPUTS

LOG POWER

MESSAGE

PRINT AUX cc

PRINT AUX cc,hr:mm,nn
'PRINT AUX cc,mo/dd,hr:mm,nn
PRINT CAL

PRINT CAL cc

PRINT CAL cc,mo/dd

PRINT DAILY

PRINT DAILY mo/dd

PRINT DAILY mo/dd hr

PRINT DAILY mo/dd hr,nn
PRINT EXCEPT cc

PRINT HOUR cc

PRINT HOUR cc,hr,nn

PRINT HOUR cc,mo/dd hr,nn
PRINT MAX AUX cc '
PRINT MAX MINUTE cc

PRINT MIN MINUTE cc

PRINT MINUTE cc

FRrdN w w
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- RPN #

\.
S

FIGURE 5.1 CONTINUED

COMMAND LIST

[e3]
Q
=
S
2
Y
&
=

COMMAND P

PRINT XCAL
PRINT XCAL cc
PRINT XCAL cc,mo/dd
PRINTER OFF
PRINTER ON
PURGE CAL

PURGE POWER
R:TEXT

RAW cc

READ cc

REPEAT AUX 00
REPEAT HOUR 00
REPEAT MINUTE 00
REPEAT RAW cc
REPEAT READ cc
REPEAT TIME
RESET ALL

RESET AUX

RESET CAL

RESET EXCEPT
RESET HOUR

RESET MIN
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I
=

(IR 1 R6)] NU1U1U1U'IU|’IU'IU1U'IU1U'I\J‘IW
|
-

* % % ¥ % %
11
=

> 01 \01 U1 U1 U1 Ul
[
=

N EEEEEEEON EEEWRNU -

SENSE 1IN ss

SENSE OUT ss

SET AUX

SET CAL

SET CARRIER WAIT SS
SET DAILY

SET DAILY hr:mm

SET DAILY =x

SET DST FALL = mm/dd

- SET DST SPRING = mm/dd
SET EQUATION # EQU =
SET EXCEPT

SET HOUR

SET ID xx text

SET INT

SET INT mm

- SET MIN

SET PASSWORDS

SET PHONE1 numbef *
SET PHONE2 number *
SET PRIV

SET PROG LINE/DUR n
SET PROG REPEAT n
SET PROG START n
SET REDIAL ss

SET RING

SET RING n *
SET TIME mo/dd/yr hr:min:ss *
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FIGURE 5.1 CONTINUED

\} | COMMAND LIST
COMMAND P SECTION PAGE
START CAL cc 5.3 5-17 |
START SPANI cc,mm 5.3 5-17
START SPAN2 cc,mm 5.3 5-17
START ZERO cc,mm 5.3 5-17
STATUS : 5.2.4.5 5-14
SWITCH OFF ss * 5.4 5-18
SWITCH ON ss ~ * 5.4 5-18
TEST * 2.4.5 2-16
TIME 2.4.4 2-14
VERSION 5.1.2 5-1
®
o
\;“ ..... /"/’
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6.0 COMMAND/RESPONSE STRINGS

The 8800 data logger can be controlled from a central computer via dial-up

telephone lines, using an asynchronous modem. The command/response strings-used
eliminate all unnecessary spaces, colons, line feeds,'etc., and thereby result in
more efficient communications. The central compuﬁer and data logger communicate
via packets in the following form:

@DRRR. ... .C$
where @ precedes the packet and $ terminates it.

D denotes the ID of the AQM addressed or responding (two characters)

R is a command or response (multiple commands/response may be sent)

C is a set of four CHECKSUM and CRC check characters
A command/response (R) takes the form:

IXXXXX . . . . X&
where ! precedes the command and & terminates it.

The first character (X) denotes the type of command/response. For example,
1 denotes the command code for sending stored averagesf

Detailed listings of command strings for the 8800 data logger are given in
the following pages. An explanation' of the letter codes is given with the
followiné listings of commands and responses. Tﬁe second character (C) in the
command code is for use by the central éystem and can be any'ASCII character.
The remote has a unigue response format for each type of command.

The CHECKSUM and CRC charactefs are computed in the following manner: The
CHECKSUM is the algebraic sum of all the ASCII characters in the packet étarting

with the "@" and including those characters prior to the check characters. The
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CRC is the "exclusive-or" of these characters. The two 8-bit results are then
converted into four printable ASCII characters and added to the communication
string before the final "$".

To return to the central mode, type "@" when attached through the MODEM port.
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COMMAND/RESPONSE CODES
DATA TRANSMISSION

Corresponding

Command Code ' Response Code Operator Command

0 0 PRINT EXCEPT

1 1 PRINT HOUR

2 2 SENSE 1IN

3 NONE SET AUX

Y 4 PRINT CAL

5 5 PRINT AUX

6 6 PRINT MINUTE

7 NONE INIT

8 NONE ' INIT

B NONE SET TIME

C NONE DELETE

D D LOG INPUTS

E E . LOG POWER

F NONE SET EQUATION

G NONE DAC

H NONE INIT

J J MESSAGE

K NONE STORE MESSAGE

L L - TIME

M NONE : INIT

N NONE SET PHONE 1

0 0 PRINT X CAL

P NONE INIT

Q NONE DIGITAL

R NONE SET PROGRAM

S NONE SWITCH ON/OFF

AQM RESPONSE

Send edit exceptions to Central

Send hourly averages

Send current input line status

Set AUX Interval

Send calibration readings

Send AUX averages and sigmas

Send latest one-minute averages

Update table entry

Update instrument-initiated calibration table
Update alarm table

Update the AQM clock

Delete an instrument from the AQM table
Send changes in input line status

Send Power Fail information

MO QWWooNOVTFWNEFEO
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AQM RESPONSE (continued)

Update an instrument's auto-calibration table
Send DCN's central message buffer
Update the DCN's operator message buffer

Update multiple alarm table
Update alarm dial out parameters
Send 10 step cal data to central
Set calibrator status
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Project

Date

8800 Series

January 1989

Message Type: Command String

Number of Characters: 6

Message Function:

To prompt Remote to send any edit exceptions which have occurred.

Code Description Type Size
! Command Initiator Alpha 1.
o<e> Command Code Alpha - 2
<NN> Instrument Number* Integer 2
& Command Terminator Alpha 1

*A wildcard ("00O") command clears
the edit exceptions when acknowledged
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Project

Date

8800 Series

January 1989

Message Type:

Response String

Number of Characters: 20

Message Function:

To send edit exceptions to Central.

Code Description Type Size
! Résponse Initiatof Alpha 1
C<C> Response Code Alpha 2
<NN> Instrument Number Integer 2
<HH> Hour of Exception - Integer 2
<MM> ‘Minute of Exception Integer 2
<RRRR> Latest Reading Integer L
<S> Status of Latest Reading Alpha 1
<LLLL> Previous Reading Integer 4
<L> Status of Previous Reading Alpha 1
& Response Terminator Alphé 1
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Project

Date

8800 Series

January 1989

Message Type: Command String

Number of Characters: 11

Message Function:

To prompt Remote to send stored hourly averages and sigmas.

Code Description Type Size
! Command Initiator Alpha 1
1<C> Command Code Alpha 2
<NN> Instrument Number Integer 2
<DDD> Julian Day_gf Average Integer A3
<HH> Hour of Aver;ge Integer 2
& Alpha 1

Command Terminator
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Project

Date

8800 Series

January 1989

Message Type: Response String -

Number of Characters: 17 - 34

Message Function:

To send stored hourly averages to Central.

Code Description Type Size
! .,Response Initiator Alpha
1<C> Response Code Alpha
<NN> Instrument Number Integer
<DDD> Julian Day of'Averégé Integer
<HH> Hour of Average Integer
<AVG> Average + Stétus Alpha
<SIGMA>* Sigma + Stétus ‘Alpha
<H>* Percent Valid Integer
<RANGE>* - Range (min + max) Integer
& Response Terminatér Alpha

for this channel

*Not included if not stored
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Project

Date

8800 Series

January 1989

Message Typeﬁ Command String

Number of Characters: U

Message Function:

Request current input line status.

Code Description Type Size
! Command Initiator Alpha 1
240>  Command Code Alpha 2
& Command Terminator ‘Alpha 1
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Project

Date

8800 Series

January 1989

Message Type:

Response String

Number of Characters: 20

Message Function:

To send current input line status to Central.

Code Description Type Size
! Response Initiator Alpha 1
2<4C> Response Code Alpha 2
<00..0> Line Status (1 or 0) Integer 16
& Response Terminator Alpha 1

6 - 10
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‘E Project Date
8800 Series : January 1989
Message Type: Command String Number of Characters: 6
Message Function:
To set the auxiliary averaging interval.
Code - Description ~ Type Size
L Command Initiator Alpha 1
3KC> Command Code v Alpha 2
<NN> Auxiliary Averaging Interval ‘ Integer 2
& v Command Terminator Alpha 1
<{NN> - 01
02
03
o4
,:’//\\, 05
) 06
i 10
12
15
20
30
60
f ™
_/
6 - 11
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- Project . Date
8800 Series January 1989
Message Type: Command String Number of Characters: 8

Message Function:

To prompt Remote to send the first three steps of calibration data.

Code Description . . Type Size
! : Command Initiator ' Alpha 1
h<e> Command Code Alpha 2
<NN> Instrument Number¥* . Integer . 2
& " Command Terminator Alpha 1

*A wildcard ("00") command clears
4 } the calibrations when acknowledged

6 - 12
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Project

Date

8800 Series

January 1989

Message Type:

Response String

Number of Characters: 25

Message Function:

To send the first three steps of calibration data to Central.

Code Description Type Size
! Response Initiator Alpha 1
L<e> Response Code Alpha 2
<NN> Instrument Number Integer 2
<DDD> Julian Day of Star£ Time Integer 3
<HH> Hour of Start Time Integer 2
<MM> Minute of Start Time Integer 2
KZZZ7Z> Average During ZERO Integer 4
<8SS1> Average During SPAN1 Integer 4
<SSS2> ‘ AQerage During SPAN2 Integer 4
& Response Terminator Alpha 1

6 - 13
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Project : Date

8800 Series January 1989

Number of Characters: 13

Message Type: Command String

Message Function:

To prompt Remote to send auxiliary averages.

Code Describtion Type Size
! Command Initiator ‘ Alpha 1
5¢C> Command Code Alpha 2
<NN> Instrument Number : Integer 3
<DDD> Julian Day of Average : Integer | 3
<HH> Hour of Average ’ Integer 2
<MM> Minute of Average Integer 2
& Response Terminator Alpha 1
6 - 14
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) Project Date

8800 Series January 1989

Message Type: Response String Number of Characters: 19 - 36

Message Function:

To send stored auxiliary averages to Central.

Code Déscription - Type Size

! - 'Response Initiator Alpha 1

5<C> Response Code o ' Alpha 2

<NN> Instrument Number Integer 2

<DDD> Julian Day of Averaée Integer 3

<HH> Hour of Average Integer 2

. <MM> Minute of Average v v Integer 2
ixwé <AVG> Average + Status | Alpha 6
<SIGMA>* Sigma + Status | Alpha 6*
<G>* Percent Valid Integer 3%
<RANGE>* Range (min + max) Integer 8*

& , Response Code ‘ Alpha 1

*Not included if not stored
for this channel

P
.

/ %v
A wm“’j

6 - 15
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Project

Date

8800 Series

Januéry 1989

Message Typeﬁ

Command String

Number of Characters: 6

Message Function:

To prompt Remote to send the latest one minute average.

Code Description Type Size
! Command Initiator Alpha 1
6<C> Command Code Alpha 2
<NN> Instrument Number Integer 2
& Command Terminator Alpha 1

6 - 16
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Project Date

8800 Series January 1989

Message Type: Response String Number of Characters: 11

Message Function:

To send the latest one minute average to Central.

Code Description . Type Size
! Response Initiator = Alpha 1
6<C> Response Code ‘ Aipha 2
<NN> Instrument Number Integer 2
<AAAA> Latest One Minute Average Integer b
<S> Status of One Minute Average Alpha 1
& Response Terminator 4 , Alpha 1
6 - 17
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) Project Date
8800 Series January 1989
Message Type: Command String Number of Characters: 101
Message Function:
To update an instrument table entry.

Code Description Type Size
! Command Initiator Alpha 1
7<C> Command Code Alpha 2
<NN> Instrument Number Integer 2
<T> Channel Type Alpha 1
<NNNNN> Channel Name Alpha 5
<ceee> Companion Channel - Integer il
<KW Vector Flag " Alpha 1
<R> RMS Hourly Sigma Flag Alpha 1
<HA> Store Hourly Average Flag Alpha i
<HS> Store Hourly Sigma Flag Alpha 1

- <HV> Store Hourly %Valid Flag Alpha 1

( ‘} <HR> Store Houly Range Flag Alpha 1

S <AA> Store Auxiliary Average Flag Alpha 1
<AS> Store Auxiliary Sigma Flag Alpha 1
<AV Store Auxiliary %Valid Flag Alpha 1
<AR> Store Auxiliary Range Flag Alpha 1
<Uguuu> Channel Units Alpha 5
<P> Decimal Postioner Integer 1
<X, X Bad Status Alpha 16
<VFSC> Volts Full Scale Floating 6
<{SSSS> Slope Floating 6
<IIII> Intercept Floating 6
{MAXX> Maximum Valid Reading Floating 6
<MINN> Minimum Valid Reading Floating 6
<RAOC> Rate of Change Floating 6
<A> Averaging Enable Flag Alpha 1
<C> Calibration Type ('A,'B,'I) Alpha 1
<CCH> Coeffecient of Haze Flag Alpha 1
<UNUSED> Unused Bytes* Alpha 14
& ’ Command Terminator Alpha 1

*In Math Pack channel with secondary equation, the first two bytes are the coded
16 bit status mask, while the next two bytes are the 16-bit don't care mask.
(/”w The remaining 10 bytes can be blanks or zeros.

6 - 18
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Project

Date

8800 Series

January 1989

Message Type:

Command String

Number of Characters: 54

Message Function:

To load and instrument's manual-calibration table.

Code Description Type Size
! Command Initiétor Alpha 1
8<C> Command Code Alpha 2
<NN> Instrument Number Integer 2
XX X ZERO Status (X, 1,‘or 0) Alpha 16
<YY...Y> SPAN1 Status (X, 1, or 0) Alpha 16
KZZ...Z> SPAN2 Status (X, 1, or 0) Alpha 16
& Command Terminator Alpha 1

6 - 19
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Project

Date

8800 Series

January 1989

Message Type: Command String

Number of Characters: 16

Message Function:

To update Remote's time.

Code Description Type Size
! Command Initiator Alpha 1
B<C> Command Code Alpha 2
YYD Year Integer 2
<MM> Monﬁh Integer 2
<DD> Day - Integer 2
<HH> Hour Integer 2
<NN> Minute Integer 2
<SS> Second Integer 2
& Command Terminator Alpha 1

6 - 20
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} Project ' Date
8800 Series January 1989
Message Type: Command String Number of Characters: 6
Message Function:
To delete an entry from the instrument tables.
Code Description . 1 Type . Size
H Command Initiator Alpha 1
c<LC Command Code Alpha 2
<NN> Instrument Number Integer 2
j & Command Terminator Alpha 1
N
. j
VN
U
6 - 21
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Project

Date

8800 Series

January 1989

Message Type:

Cqmmand String Number of Characters: 6

Message Function: .

To prompt the Remote to send status changes in input line status.

Code Description Type Size
{ Command Initiator Alpha : 1
D<C> Command Code Alpha 2
<NN> Line Number* Integer 2
& Command Terminator Alpha 1

*A wildcard ("00") command clears the
status inputs when acknowledged

6 - 22
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Project ' Date

8800 Series v January 1989

Message Type: Response String » Number of Characters: 16

Message Function:

To send status changes in input line status.

Code Description ’ ’ © Type
! Response Ihitiator ; Alpha
DLC> ' Response Code Alpﬁa
(NN) Line Number | . Integer
333> Julian Day of Change Integer
<HR> Hour of Change Integer
<MN> Minute of Change ‘ ' Integer
<SS> Second of Change i Integer
<S> Status Number ' Integer
0 if off
1 if on
& Response Terminator : | Alpha
6 - 23
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Project

Date

8800 Series

January 1989

Message Type:

Command String

Number of Characters: U4

Message Function:

To prompt the remote to send power status.

Code Description Type Size
! Command Initiator Alpha 1
E<C> Command Code* Alpha 2
& Command Terminator Alpha 1

*This command clears the power
fails when acknowledged

6 - 24
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Project

Date

8800 Series

- January 1989

Message Type: Response String

Number of Characters: ‘28

|Message Function:

To send power information.

Code Description Type Size
! Response Initiator ‘Alpha 1
E<C> Response Code Alpha 2
<MM> Month Down Integer 2
<DD> Day Down Integer 2
<YY} Year Down Integer 2
<HR> Hour Down Integer 2
<MN> Minute bown Integer 2
<8S> Second Down Integer 2
<MM> Month Up Integer 2
<DD> Day Up Integer 2
<YY> Year Up Integer 2
<HR> Hour Up | Integer 2
<MN> Minute Up Integer 2
<SS> Second Up Integer 2
& Response Terminator Alpha 1

6 - 25
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Project ' : ' Date

8800 Series January 1989

Message Type: ~ Command String v Number of Characters: 4

Message Function:

Load Math Equation

L )
»\@M‘/

S

Code Description ' Type ‘Size
! Command Initiator v Alpha | 1

F<C> Command Code* | | Alpha 2

N Equation Number ‘ . " | Integer 1
“KTT...> Equation Text | .‘ | Alpha 80

& Command Terminator ' ' Alpha 1

H
N

6 - 26
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Project

Date

8800 Series

July 1990

‘|Message Type: Command String

Number of Characters: 16

Message Function:

Load DAC Output Parameters for Central.

Code Description Type Size
! Command Initiator Alpha 1
(6240 Command Code Alpha 2
<N> DAC Number Integer 1
<CC> Channel Number/Zeroyspan Alpha 2
<TT> ‘ Data Type Alpha 2
<NV> ‘ All/Valid Flag Alpha 1
<FS> Full Scale Range Alpha 6
& Command Terminator Alpha 1

6 - 27
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Project

Date

8800 Series

January 1989

Message Type:

Command String

Number of Characters: 104

Message Function:

To update an instrument's auto-cal table.

Code Description Type Size
! Command Initiator - Alpha 1.
H<C> Command Code Alpha 2
<NN> Instrument Number Integer 2
<Z12> Cal Order Alpha 3
<SPG1> SPAN1 Gas Floating 6
<{SPG2> SPAN2 Gas Floating 6
<SSSS> Slope Floating 6
<IIII> Intercept Floating 6
<ZL> ZERO Lines Integer 6
<AZL> Alternate ZERO Lines Integer 6
<ZT> ZERO Time Integer 2
<ZRT> ZERO Response Time Integer 2
<PL> SPAN1 Lines Integer 6
<APL> Alternate SPAN1 Lines Integer 6
<PT> SPAN1 Time Integer 2
<PRT> SPAN1 Response Time Integer 2
<SL> SPAN2 Lines v Integer 6
<ASL> Alternate SPAN2 Lines Integer 6
{ST> SPAN2 Time Integer 2
<SRT> SPAN2 Response Time Integer 2
<RT> Recovery time Integer 2
<AUTO> Auto-Cal Start Time Integer b
<D> Day of Alternate Cal Integer 1
<C> Auto-Cal Enabled Flag Alpha 1
<AZT> Alternate Zero Time Integer 2
<AZRT> Alternate Zero Response Time Integer 2
<APT> Alternate SPAN1 Time Integer 2
{APRT> Alternate SPAN1 Response Time Integer 2
<AST> Alternate SPAN2 Time Integer 2
<ASRT> Alternate SPANZ2 Response Time Integer 2
<ART> Alternate Recovery Time Integer 2
<UNUSED> Unused Byte Alpha 1
& Command Terminator Alpha 1

6 - 28
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Project

Date

8800 Series

January- 1989

Message Type: Command String

Number of Characters: U4

Message Function:

To prompt remote for central messages.

Code Description Type Size

! Command Initiator Alpha 1

J<C> Command Code¥* Alpha 2
& . » Command Terminator Alpha 1

*This command clears the message
when acknowledged

6 - 29
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~ _ v
; ) Project ) , Date
8800 Series , January 1989
Message Type: Response String Number of Characters: M + 4§
Message Function:
To send one Central message to Central..
Code *  Description o » Type Size
!V . Response Initiator Alpha 1
J<C> Response Code _ v Alpha 2
<M...M> Message v Alpha M
& Response Terminator Alpha 1
—~
)
o
6 - 30
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Project Date
8800 Series January 1989
Message Type: Command String Number of Characters: 84'

Message Function:

To update the operator message buffer.

Code Description Type Size

1 Command Initiator ' : : Alpha 1

K<C> Command Code Alpha 2

<M...MM> Message (80 Characters) . Alpha 80

& Command Terminator ' Alpha 1
6 - 31
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Project

Date

8800 Series

January 1989

Message Type: Command Code

Number of Characters: U4

Message Function:

To prompt remote to send current time.

Code Description Type Size
! Command Initiator Alpha 1
L<C> Command Code Alpha 2
& Command Terminator Alpha 1

6 - 32
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Project _ Dafe
8800 Series June 1990

Message Type; Command String Number of Characters: 13

Message Function:
Code Description Type Size
r Command Initiator Alpha 1
LL Command Code Alpha 2
<JJIJ> Julian Date Integer 3
<HH> - Hours Integer 2
<MM> Minutes Integer 2
<SS> Seconds Integer 2
& Commaﬁd Termiﬁator Alpha 1

6 - 33
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Project

Date

8800 Series

January 1989

Message Type: Command String

Number of Characters: 27

Message Function:

To update a mulitple alarm table.

Code Description Type Size
‘! Command Initiator Alpha 1
M<LC> Command Code Alpha

<NN> " Instrument Number*¥ Integer

<AI> Alarm Interval¥* Alpha

<ALN> Alarm Line Integer

<AR> Alarm Limit High Floating

<AL> Alarm Limit Low Floating -
~ <AR> Alarm Limit Rate of Change Floating

& Command Terminator Alpha 1

*The valid values for this entry

are N, M, A, or H.

¥*This command may not be made global.
Its use is restricted to previously

defined channels.

6 - 34

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Project

Date

8800 Series

January 1989

Message Type:

Command String

Number of Characters: 73

Message Function:

To update the alarm dial-out parameters.

Code Description Type Size
! Command- Initiator Alpha 1
NLC> Command Code Alpha 2
<P1> Alarm PHONE1* Alpha 33
<p2> Alarm PHONE2* Alpha 33
-<RE> Number of Retries integer 1
<WCS Number of Seconds of Cafrier-Wait Integer 2
& Command Terminator 1

*This entry must be left justified
and the full 33 bytes used (i.e.
use blank filling). This may
contain no interval spaces (use
a "-" instead of space) and the
phone commands can not contain the
"letter A. ‘

Alpha

6 - 35
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Project

Date

8800 Series

January 1989

Message Type} Command String

Number of Characters: 6

Message Function:

To prompt Remote to send calibrator-controlled calibration data.

Type Size

Code Description

! Command Initiator "Alpha 1
10240) Command Code Alpha 2
<NN> Instrument Number* Integer 2
& Command Terminator Alpha 1

*A wildcard ("00") command will delete
the calibration data if acknowledged

6 - 36
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Project

Date

8800 Series

January 1989

Message Type: Response String

Number of Characters: 27 - 55

Message Function:

To send calibration data to Central.

Code Description Type Size
! Respohse Initiator Alpha 1
(0240 Response Code Alpha 2
<NN> Instrument Number Integer 2
<DDD> Julian Day of Star£ Time Integer 3
<HH> Hour of Start Time Integer 2
<MN> Minute of Start Time Integer 2
<XX> Number of Steps* Integer 2
<8SSs1> First Step** Integer 4
{88s2> Second Step** Integer 74
<SéSlO> Tentﬁ Step** Intéger &'
& Response Terminator Alpha 1

*not equal to O

**data is multiplied by 10°DP

6 - 37
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Project

Date

8800 Series

January 1989

Message Type:

Command String Number of Characters: 26

Message Function:

To set the calibrator-controlled status for an instrument.

Code Description Type Size
! Command Initiator Alpha 1
P<LC> Command Code Alpha 2 -
<NN> Instrument~Numbef Integer 2
KX XD Ambient Status Mask Alpha 16
<YY> Number of Minutes to Average Per Step Integer 2
<ZZ> | Recovery Time | Integer 2>
& Command Terminator Alpha 1

6 - 38
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m} Project - . Date
8800 Series July 1990
Message Type: Response String Number of Characters: 23
‘Message Function:
Load digital state settings.
Code Description Type Size -
! Command Initiator Alpha 1
Qe FCommand Code | Alpha . 2
<N$ | Digital State # Integer 1
<X...X A Digital Input Patte?n Alpha 16
<LL> Output Cbntrol Line Integer 2
((((( N & Command Terminator : ' ‘ Alpha 1
)
)

(Y
J

6 -39
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Project

Date

8800 Series

July 1990

Message Type:

Command String

Number of Characters: 47

Message Function:

Load digital event program from Central.

Code Description Type ‘Size
! Command Initiator Alpha 1
R<C> Command Code Alpha 2
<N> Digital Program Number Integer 1
<JJJ> Starting Julian Da& Integer 3
<HH> ‘Starting Hour Integer 2
<MM> Starting Minute Integer . 2
<SS> Starting Second Integer 2
<X...X> Digital Control Line #'s Alpha | 16
<JI> Program Duration {Days) Integer 2
<HH> Program Duration (Hours) Integer 2
<MM> Program Duration (Minutes) Integer 2
<8S> Program Duration (Seconds) Integer 2
<JII> IncrementalyDays Integer 3
<HH> Incremental Hours Integer 2
<MMD> Incremental Minuteé Integer 2
- <8S> Incremental Seconds Integer 2
& Command Terminator Alpha 1

6 - 4o
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/} Project Date
8800 Series ’ July 1990
Message/Type: Command String Number of Characters: 7
Message Function:
- Switch digital output control line (on/off).
Code Description Type Size
! - Command Initiator Alpha 1
S<C> Command code Alpha 2
N> Line Number (O1...16) Integer 2
<S> New Status (l=on, O=off) o | Integer 1
& ' Command Terminator o Alpha 1
YN
g\wj
)
N
6 - 41_
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Project

Date

8800 Series - OEPA

September 3, 1991

'Message Type:

Command String

Number of Characters: 69

Message Function:

To update an intrument table entry (this is the 8000 string)

P

N,
{ w//
AN

-

Code Description Type Size
! Command Initiator Alpha 1
7<C> Command code Integer 2
<NN> Instrument Number Integer 2
<T> Channel Type (Instrument or Function) Alpha 1
<NNNNN> Channel Name Alpha 5
<CCCe> Companion Channels - Integer 4
<V Vector Flag Alpha 1
<HA> Store Hourly Average Flag Alpha 1
<HS> Store Hourly Sigma Flag Alpha 1
<AA> Store Aux Average Flag Alpha 1
<AS> Store Aux Sigma Flag Alpha 1
<UUuuuu> Channel Units Alpha 5
<P> Decimal Positioner Integer 1
<X. WX Bad Status Alpha 16
<VFSC> Volts Full Scale X 10 Integer b
<{8SSS> Slope Integer 4
<IIII> " Intercept Integer 4
<MAXX> Maximum Valid Reading Integer b
<MINN> Minimum Valid Reading ~Integer y
<RAOC> Rate of Change Integer 4
<A>. Averaging Enabled Flag ~ Alpha 1
{0 Auto-Cal Enabled Flag i Alpha 1
& Command Terminator Alpha 1

6 - 42
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Project

Daté

8800 Series - OEPA

September 3, 1991

Message Type: Command String

Number of Characters:

51

Message Function:

To‘update an instrument's auto cal table (this is the 8000 string)

Code Description Type Size
! Command Initiator | " Alpha. 1
H<C> Command Code Integer 2
<NN> Instrument Nuﬁber Integer 2
<Z12> Cal Order Alpha 3
<{SPG1> Spanl Gas Integer Y
<SPG2> Spana Gas Integer b
<SSSS$ Slope Integer 4
KIIII> Intercept Integer 4
<ZL> " Zero Lines Integer Y
<ZT> Zero Time Integer 2
<PL> Spanl Lines Integer 4
<PL> Spanl Time Integer 2
<PL> ‘Span2 Lines Integér 4
<PL> Spanz Time Integep‘ 2
<RT> Recover Time Integer 2
<AUTO$ | " Auto-Cal Start Time Intéger Yy
<D> Day of Alternate Cal Integerb. i
<C> Auto-Cal Enabled Flag Alpha 1
& Command Terminator Alpha 1

6 - 43
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7.1.3 Check voltages of power reset circuitry (Ref.bdrawing 109-1000-C). If the
voltages on the board are correct (i.e. 5 V on pin 14 of 14 pin chips), pin 1 of

U55 should be low (>0.8 V). If not correct, adjust R57 or replace U55.

7.2 No Prompt When <CR> Kéy Struck

7.2.1 Make very sure of the following:

L 4 Connected terminal is working correctly.
® Flat ribbon cable is connected as correctly and no breaks or shorts
exist.

14 Terminal transmits characters on Pin-2 and receives characters on Pin-
3. That is, the terminai must be set as data terminal equipment (DTE).
e Terminal is set for 8-bits, no parity, 1 stop-bit, asynchronous
communication; no local echo. See Section 2.3 for baud rate settings.
If in doubt, try'thé terminal with a separate 8800 that is known to be working

correttly.

7.2.2 Turn the power switch off for 30 seconds then back on. If the self-
diagnostic check and prompt are printed and the 8800 now fesponds to <CR>, then
the software was locked-up. This may happen on rare occasions (power glitches,
etc.), but if it happens on more than one data logger, or twice on the same data
logger, then ESC should be notified or the power conditioning circuitry should be

verified for proper operation (See Section 7.1.3).
7.2.3 If the diagnostic check is prihted, but the logger still does not respond

to a <CR>, then recheck the cable and terminal before continuing debug at Section

7.2.9.
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7.2.4 If the diagnostics check message is not printed, check the cable and
terminal once agéin before proceeding. If everything seems 0.K., perform a cold-
start on the data logger as follows: |

®  Turn off power with the switch.

L] Disable the RAM battery with the toggle switch found on the rear panel.

® Re-enable the RAM battery.

® Turn on power.

If this restoreé operation, ESC should be notified as to the circumstances

of this condition.

7'2.5' If still no diagnostic check message is printed, then bne of two approaches
should be attempted. If the diagnostics EPROM (DDT) is available, then it should
be installed according to the directions in the DDT manual. If DDT will not run
or if it is not available, then continue debug at Section 7.2.6Q If DDT does run,
then perform all of the tests as outlined in thé DDT manual to try to pin point
the problem. If no problem is found witthDT, then the EPROMs are bad and shOula
be replaced or a more subtle problem exists and the 8800 should be returned to ESC

for repair.

7.2.6 With the original EPROMs installed, probe Pin-1 of U-55 on the RMC (Ref
drawing 109-1000-C). It should be low (<0.8V). Temporarily short between Pin-1
of CN-15 and Pin-2 of CN-15. The collector of Q9 should go low (<0.8V) and return

high when the short is removed. If this point still does not go high when Pins

"1 and 2 of CN-15 are shorted, check Pin-3 and 4 of U-9 (clock frequency of 6.144

MHZ) for proper operation.
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7.2.7 The following frequencies should be found on the indicated pins. If not,
call ESC fdr further debugging information.

® CPU Clock - 6.144 MHz, U9-Pin 3 and Pin-4 ‘ -

®  KEY Clock - 1.536 MHz, U27-Pin 3

® A/D Clock - 122.88 kHz, U28-Pin 22, U27-Pin 10

° ’REAL TIME INTERRUPT CLOCK - 32.768 kHz U17-Pin 16 and 17

® SYSTEM OSCILLATOR - 3.072 MHz, U27-Pin 1 and 4

7.2.8 The following pins should be active (toggling from high to low at some
indeterminate frequency). | |

®  U9-Pins: 14-33, 37-44

If one or more of these pins are inactive (stay high or low) then call ESC

for further debugging information.

7.2.9 If a second working 8800 is available, then try swépping the folloﬁihg
chips one or two at a time between the two loggers. Power down the logger under
test including the battery, before swapping a chip, then turn the power on again
after the new chip has been installed; waiting for diagnostic check message to be
printed each time. Be very careful about insertingvchips in the proper orientation
and in the correct socket. Also, be sure that ail of the pins are inserted

correctly, being careful not be bend the pins.

L Ui9
] U18
° U9

] U28
L] U1y

e  All EPROMs (usually U12, U13):

All RAMs (usually U1-U3)
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7.2.10 If the data logger still doesn't operate correctly, then it should be

returned to ESC for repair.

7.3 Does Not Respond to "HELP" Command

If the 8800 responds to a <CR> with a prompt, but does not respond to commands
(such as "HELP") correctly, then check the terminal and cable as in Section 7.2.

If the data logger responds to a <CR> with a prompt, then it is probably working

~correctly.

7.4 Fails Self Test

If the EPROM or RAM test fails then contact ESC for replacement parts and

instructions on how to install them.

7.5 Loses or Corrupts Data on Power Fail
7.5.1 The 880 data logger is designed to operate under poor power conditions

without corrupting data, however, under extreme conditions the data logger may

lose part or all of its data.

. 7.5.2 To restore the operation, the data logger should be-cold-started as

described in Section 7.2.4. If the logger now appears to function normally, then

~ it should be placed back into service. If it seems to malfunction systematically,t

hen follow the debugging steps below.

7.5.3 With the power on, vérify the D.C. voltages as in Sections 7.1.1, 7.1.2

and 7.1.3. If any of these voltages are not. correct, follow the debugging

procedures in Section 7.1. before returning here.
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7.5.4 With the power switch off, but with the RAM battery switch on, verify the
following voltages:

@ CON-14, Pin 2 > 2.0 If not, continue with Section 7.5:5

7.5.5 Remove the battery and measure its terminal voltage. If it measures 2.5 V
or more, then check the RAM battery switch, and the wiring harness for continuity.
If it measures below 2.5 V, then the Lithium battery battery has been discharged,

and should be réplaced.

7.6 Modem Won't Communicate

7.6.1 Check continuity ofbphone cables and connectors.

7.6.2 Turn the power off to the modem by turning the power "off" to the logger.

7.6.3 Restore power after a few seconds delay. If the problem is not resolved,

then the modem should be replaced.

7.6.4 If the problem re-occurs, then the problem is most likely the modem.

7.7 Lithium Battery Replacement

The Lithium battery supplied with the ESC 8800 data logger is used for

" continued power of the CMOS RAM and Clock: circuit in the évent of power

interruption. ESC suggests that the Lithium battery be replaced on a yearly basis

to facilitate safe collection and storage of data in the logger.
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ESC

PART NO.

CUSTOM

007-0132

} 007-0134

48-0009

Most other chips are standard TTL-type chips that are usually avallable from stock

SPEC

1488

1489
MSM6212
64180
EPROMS
62256P
ICL7109CPL
AD625
DG221
MAX358

DG259

OMRON
G4S-114D-US
-24vDC

UDS 2022648

Densitron

CM4434BGLC20T

Suggested Spare Parts List

DESCRIPTION

Quad Line Driver
Quad Line Receiver
Real Time Clock

CPU

32 x 8k RAM

A/D Converter
Instrumentation AMP

Multiplexér

Lithium 3 V Battery

24 V Relays

Internal Leased
Line Modem

4 x 20 LCD Display

at any local electronlc supply house.
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_ ~ RMC-80
QUANTITY  DESIGNATIONS
2 U19
2 U18
1 17
4 09
1 set U1z and’Ui3
3 U1 - U3
1 U2
1 u48
1 u25
2 U21, U22
1 U2l
1
4
1
1
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7.0 TROUBLESHOOTING

This section is provided for use by electronic technicians to troubleshoot
the 8800 data logger. - Circuit diagrams and component layouts referred to in this
section may be found in Section 9 (Technical Drawings).  Standard Electronic Debug
equipment is necessary to follow these procedures (e.g. DVM, oscilloscépe).

Further troubleshooting of the data logger can be accomplished with the optional

- ESC Dynamic Debug Tool, if available.

If questions arise, contact the ESC Service Department at 1—800-688-7930 for

additional information.

7.1 Logger Does Not Power Up

7.1.1 Check for D.C. voltages on CN-13 of RMC (Ref. drawing 109-1000-C).

“Pin 1 = GND
Pin 2 = +5.12V +2%
Pin 3 = VCH 18-26 VAC 1/2 Wave Rectified
~Pin 4 = VBL +15V, +5%
Pin 5 = +15 *5%
Pin 6 = -15V +5%
Pin 7 = NC

If voltages check, logger should still operate. Continue debug at Section

7.1.3.

7.1.2 Disconhect'CN-l3 from the RMC and check power output readings. Output
voltages should be the same as for 7.1. If readings do not check, the power supply

is defective.
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7.1.3 Check voltages of power reset circuitry (Ref. drawing 109-1000-C). If the
voltages on the board are correct (i.e. 5 V on pin 14 of 14 pin chips), pin 1 of

U55 should be low (>0.8 V). If not correct, adjust R57 or replace US55.

7.2 No Prompt When <CR> Kéy Struck

7.2.1 Make very sure of the following:

] Connected terminal is working correctly.

o Flat ribbon cable is connected as correctly and no breaks or shorts:
“exist.

‘o Terminal transmits characters on Pin-2 and receives characters on Pin-

3. That is, the terminai must be set as data terminal equipment (DTE).
.o Terminal is set for 8-bits, no parity, 1 stop-bit, asynchronous
communication; no local echo. See Section 2.3 for baud raté settings.
If in doubt, try the terminal with a separate 8800 that is known to be working

correctly.

7.2.2 ihrn the power switch off for 30 seconds then back on. If the self-
diagnostic check and prompt are printed and the 8800 now responds to <CR>, then
the software was locked-up. This may happen on rare occasions (power glitches,
etc.), but if it happens on more than one data logger, or twice on the same data
logger, then ESC should be notified or the power conditioning circuitry should be

verified for proper operation (See Section 7.1.3).

7.2.3 1If the aiagnostic check is prihted, but the logger still does not respond
to a <CR>, then recheck the cable and terminal befofe continuing debug at Section

7.2.9.
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7.2.4 If the diagnostics check message is not printed, check the cable and
terminal once agéin before proceeding. If everything seems 0.K., perform'a cold-
start on the data logger as follows:

° Turn off power with the switch.

° Disable the RAM battery with the toggle switch found on the rear panel.

° Re-enable the RAM battery.

o Turn on power.

If this restores operation, ESC should be‘notified as to the circumstances

of this condition.

7.2.5 If still no diagnostic check message is printed, then one of two approaches
should be attempted. If the diagnostics EPROM (DDT) is available, then it should
be installed according to the directions in the DDT manual. If DDT will not run
or if it is not available, then continue debug at Section 7.2.6. If DDT does run,
then perform all of the tests as outlined in thé DDT manual to try to pin point
the problem. If no problem is found with’DDT, then the EPROMs are bad and should
be replaced or a more subtle problem exists and the 8800 should be returned to ESC

for repair.

7.2.6 With the original EPROMs installed, probe Pin-1 of U-55 on the RMC (Ref
drawing 109-1000-C). It should be low (<0.8V). Temporarily short between Pin-1

of CN-15 and Pin-2 of CN-15. The collector of Q9 should go low (<0.8V) and return

high when the short is removed. If this point still does not go high when Pins

1 and 2 of CN-15 are shorted, check Pin-3 and 4 of U-9 (clock frequency of 6.144

MHZ) for proper operation.
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7.2.7 The following frequencies should be found on the indicated pins. If not,
call ESC fdr further debugging information.
4 CPU Clock - 6.144 MHz, U9-Pin 3 and Pin-4
KEY Clock - 1.536 MHz, U27-Pin 3
A/D Clock - 122.88 kHz, U28-Pin 22, U27-Pin 10

REAL TIME INTERRUPT CLOCK - 32.768 kHz U17-Pin 16 and 17

S & & o

SYSTEM OSCILLATOR - 3.072 MHz, U27-Pin 1 and 4

7.2.8 The following pins should be active (toggling from high to low at some
indeterminate frequency). |
@  U9-Pins: 14-33, 37-4k
If one or more of these pins are inactive (stay high or low) then call ESC
for further debugging information.
(((((( 7.2.9 1If a second wérking 8800 is available, then try swépping the folloﬁihg
chips one or two‘at a time between the two loggers. Power down the logger under
test including the battery, before swapping a chip, then turn the power on again
after the new chip has been installed; waiting for diagnostic check message to be
printea each time. Be very careful about insertingvchips in the proper orientation
and in the correct socket. Also, be sure that ail of the pins ére inserted

correctly, being careful not be bend the pins.

° U19
° U18
. U9
e U28
. U17
( %3 ' ®  All EPROMs (usually U12, U13):

All RAMs (usually U1-U3)
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7.2.10 If the data logger still doesn't operate correctly, then it should be

returned to ESC for repair.

7.3 Does Not Respond to "HELP" Command

If the 8800 responds to a <CR> with a prompt, but does not respond to commands
(such as "HELP") correctly, then check the terminal and cable as in Section 7.2.
If the data logger responds to a <CR> with a prompt, then it is probably working

correctly.

7.4 Fails Self Test

If the EPROM or RAM test fails then contact ESC for replacement parts and

instructions on how to install them.

7.5 Loses or Corrupts Data on Power Fail
7.5.1‘ The 880 data logger is designed to operate under poor power conditions

without corrupting data, however, under extreme conditions the data logger may

“lose part or all of its data.

- 7.5.2 To restore the operation, the data logger should be-cold-started as

described in Section 7.2.4. If the logger now appears to function normally, then

it should be placed back into service. If it seems to malfunction systematically,t

hen follow the debugging steps below.

'7.5.3\ With the power on, verify the D.C. voltages as in Sections 7.1.1, 7.1.2

and 7.1.3. If any of these voltages are not correct, follow the debugging

procedures in Section 7.1. before returning here.
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7.5.4 With the power switch off, but with the RAM battery switch on, verify the
following voltages:

L4 CN-14, Pin 2 > 2.0 If not, continue with Section 7.5:5

7.5.5 Remove the battery and measure its terminal voltage. If it measures 2.5 V
or more, then check the RAM battery switch, and the wiring harness for continuity.
If it measures below 2.5 V, then the Lithium battery battery has been discharged,

and should be réplaced.

7.6 Modem Won't Communicate

7.6.1 Check continuity ofvphone cables and connectors.
7.6.2 Turn the power off to the modem by turning the power "off" to the logger.

7.6.3 Restore power after a few seconds delay. If the problem is not resolved,

then the modem should be replaced.
7.6.4 If the problem re-occurs, then the problem is most likely the modem.

7.7 Lithium Battery Replacement

The Lithium battery supplied with the ESC 8800 data logger is used for

" continued power of the CMOS RAM and  Clock circuit in the event of power

interruption. ESC suggests that the Lithium battery be replaced on a yearly basis

to facilitate safe collection and storage. of data in the logger.
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5/w\\ 7.8 Suggested Spare Parts List
S :

. ESC ' . , RMC-80
PART NO. SPEC _ DESCRIPTION , QUANTITY DESIGNATIONS )
1488 - Quad Line Driver 2 U19
1489 Quad Line Receiver 2 U18
MSM6212 Real Time Clock 1 U1y
64180 CPU 1w
CUSTOM. EPROMS ' 1 set U12 and U13
62256P 32 x 8k RAM 3 U1l - U3
007-0132 ICL7109CPL : A/D Converter 1 U2
AD625 Instrumentation AMP 1 u48
DG221 | | 1 U25
Y P ) E i
{i ) 007-0134 MAX358 Multiplexer . 2 - 21, U22
DG259 ) 1 u24
48-0009 - Lithium 3 V Battery 1
OMRON 24V Relays 4
GUS-114D-US
-24vyDC
UDS 2022648 Internal Leased 1
. Line Modem
Densitron -4 x 20 LCD Display 1
CMA4L434BGLC20T V

Most other chips are standard TTL~-type chips that are usually avallable from stock
at any local electronlc supply house.

&)
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8.0 MATERIALS LIST
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......................

' OPTIONS . DESCRIPTION . PROCEDURE .
,’::::::::::2::::::::'=:===::=:=========::===:==:=:::::::::::::::::::::::'::3::::::::::::::::::::::::::::::::::::3::::::::::::
! A3 . THIRD 32K RAM . ADD U3 TO MAIN BOARD :
: A . FOURTH 32K RAM . ADD US TO MAIN BOARD :
! A5 , FIFTH 32K RAN . ADD US TO MAIN BORRD :
: A6 . SIXTH 32K RAM . ADD Us TO MAIN BOARD :
: a7 . SEVENTH 32K RAM. . ADD U7 TO WAIN BOARD ;
: a8 . EIGHTH 32K Ram . ADD US TO WAIN BOARD :
: . . CUT J3-1 T0 J3-2 - MAIN BOARD :
‘ . . JUNP J3-2 T0 J3-3 - MAIN BOARD ;
! . . CANNGT BE SPECIFIED NITH OPTION C :
: Bl . FIRST 8 DIGITAL IN . ADD U3B TO MAIN BOARD '
: . . ADD PHOENIX CONNECTOR TO CHASSIS '
: 82 . SECOND 8 DIGITAL IN . ADD U4 TO EXP BOARD '
1 L] :
' . . ADD PHOENIX CONNECTOR TO CHASSIS :
¥ L ] 1] 1
: . . REQUIRES DPTION F2 OR F3 '
'PREPARED: PNE DATE: 11-10-891CHKD: DATE: APPROVE: DAT ; IREV..: IREV.: :
IREV.: IREV, : IREV.: IREV.: IREV. 3 IREV. 2 IREV.: !
130
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S TR
L 0PTIONS ) DESCRIPTION B POcEORE T
T S T T T a—
________ ' : ADD SUBASSEMBLY TO CHASSIS
L L . PLUG CABLE INTO U8 OF naxn-;oann :
T . W T T T TR
DIR : R —— . ADD U29 TO MAIN BOARD -

5 o : ADD PVAZ3S2 TO USO-US7 OK WAIN B0ARD

3 B ADD PHOENTX CONNECTOR T CHASSIS

i : CANNDT BE SPECIFIED KITH DI OR C17

oIc . FIRST 8 CONTACT OUT . ADD U29 TO WAIN BOARD

. ADD CONTACT CLOSURE MODULES (105-1100)

: : T0 U30-US7 ON MAIN BOARD

5 . ADD PHOENIX COMECTOR 10 CHASSIS

: CANNDT BE SPECIFIED ¥ITH DIR OR D17
oo . FIRST 8 TTL out . ADD U29 TO MAIN BOARD

+ . s

ADD TTL WODULES (109-1110) TO U30-U37

: ON MAIN BOARD

ADD PHOENIX CONNECTOR TO CHASSIS

: CANNOT BE SPECIFIED WITH DIR OR DIC

PREPARED: PE DATE:11-10-89 1CHKD: DATE: APPROVE:

DAT ¢ iREV.:

REV.:

REV.: 'REV.: iREV.:
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................

........

---------------------------------------------------

10 uB-U1S ON EXP BOARD

ADD PHOENIX CONNECTOR TO CHASSIS

REQUIRES OPTION F2 OR F3

CANNOT BE SPECIFIED WITH D2R OR D27

pat

—e——-

_SECOND 8 TTL OUT

ADD TTL WODULES (109-1110) TD UB-U1S ON

EXP BOARD

ADD PHOENIX CONNECTOR TO CHASSIS

REQUIRES OPTION F2 OR F3

CANNDT BE SPECIFIED WITH DZR OR D2C

El

PLAIN FRONT PANEL ADD PLAIN FRONT PANEL (109-2310) TO

CHASSIS

CANNQT BE SPECIFIED WITH E2

PREPARED: PWE DATE: 11-10-89:CHKD: DATE: APPROVE: DAT : REV.: iREV.:

mw mw ae et 4m ma me we mm BE .6 e we me AW AE ww wA == e a% am ew we aa

REV.:

IREV.; . REV.: iREV.: - iREV,: TREV.: - REV.:
' 132
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- ADD PHOENIX CONNECTOR TO CHASSIS ;

REQUIRES OPTION F2 :



.............................................................................................................................

o 8800 DATA LOSGER CONFIGURATION AND OPTIONS :

' OPTIONS . - v “DESCRIPTION . PRDCE;M'I;; ..............
----- 2 ' ............ 8140 LCD FRONT PANEL = ;;5';émm‘;;6;}. PANEL(1092300)TU
C a : CHASSIS

: : w sy :
' ....... . BACK LIGHT IWERTER ;
------------------- o - . CONTRAST POT. ETC., T0 cessis :
................... o . CNNT BE SPECIFIED WITW EL ;
...... a5 WASHINGTON TYPE FRONT PANEL . ADD KEYBOARD FRONT PANEL (109-2300) 10 ¢
................... a CHASS15 ;
. ADD DISPLAY (109-2302 ;
. CONTRAST POT, ECT., T0 —— :
. CAMNGT BE SPECIFIED NITH E1 0RE2 ¢
Fl : BASIC REAR PANEL . ADD BASIC REAR PANEL {109-2400) 10 :
CHASSIS
v CANNOT BE SPECIFIED WITH F2 OR F3 :
F2 EXPANDED REAR PAREL ADD EXPANDED REAR PANEL (109-2410) AND !
: . . EXP BOARD (109-3000) TO CHASSIS :
. . CANNOT BE SPECIFIED WITH F1 OR F3 :
| : - z
: : ' :
N . TENPERATURE REAR PANEL .  ADD TENPERATURE REAR PANEL (109-2310)
. . AND EXP BOARD TO CHASSIS
C . . CANNOT BE SPECIFIED WITH F1 OR F2
{PREPARED:PVE DATE:11-10-89 (CHKD:  DATE: APPROVE: DAT : IREV. : IREV. :
;REV.: ' REY.: - IREV.: IREV,: REV.: IREV.: IREV.: B
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' SHT NO. 5 OF 7!
© OPTIONS . DESCRIPTION . PROCEDURE :
¢3==s=zss33ss == = === == ===z==zz===s2ss $§232z=s3=232z:: z== sssssss=sssazsssssssazzsssass)
! F4 . ST. OF WASHINGTON TYPE REAR PANEL . ADD REAR PANEL (109-2430) TO CHASSIS !
' ' . CANNOT BE SPECIFIED WITH F1,F2, OR F3 !
! 6 . INTERNAL 300/1200 MODEM . ADD UAL, U42, AND UA3 TO WAIN BOARD :
] H . GEL-CELL ’ ADD U49 AND USO TO MAIN BOARD :
' . . ADD GEL-CELL AND BRACKET TQ CHASSIS :
: I . WATCHDOG TINER . ADD UAT TO WAIN BOARD :
' 3 . FIRST B EXTRA TTL OUT . ADD U&4 TO WAIN BOARD '
! 2 ' SECOND § EXTRA TTL OUT . ADD U18, SOCKET, AND CN7 TO EXP BOARD !
: . . REQUIRES OPTION F2 OR F3 :
: K . CENTRONICS PORT . ADD Uls, UI7, AND SOCKETS TO EXP BOARD !
: . . ADD PRINTER CABLE TO CHASSIS !
! ’ . REQUIRES OPTION F2 OR F3 !
s [ ] L ] :
! L . EXTRA DIP SWITCHES ’ ADD U17, SOCKET, RP6, AND SN1 TO EXP
' g . BOARD :
' . . REQUIRES OPTION F2 OR F3 ' :
' [ ” :
'PREPARED: PNE DATE:11-10-B9 CHKD: DATE: APPROVE: DAT : IREV.: 'REV. : ;
'REV,: IREV.: 'REV.: IREV.: 'REV.: 'REV.: 'REV.: :
134
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o;m-;;; -------- . ................... nescaxmon : oceRE :
Pm o RRTEEM QT ADuiS0, SOETS B0 £ a0
----------- e - " ADD PHOENT COMKECTER rﬁf&uassxé .....
s ' C mwms MR ®E 2
"2 '- T secom EVEME&(J;TER - ADD U22, UZ3, SOCKETS R2 T0 £1P 808D ¢
-------------- :- T ' ADD PHOENIX COWECTOR T0 CHASSIS
..... : . REQUIRES OPTION F2 R F3. :
o om a FIRST BAC 0, s, SO 0, 08, R T
.......... . - g BOARD :
............. :..-, ) : ADD PHOENTX COWECTOR 10 CHASSIS :
......... T ' REQUIRES GPTION F2 0R P :
N2 SECOND DAC . ADD UZ3, U29, SOCKETS, C4, C3, R4 10 E1P ;
| : e |
. ADD PHOENIL COMECTOR 10 CHASSIS
: REQUIRES OPTION F2 OR F3 :
N3 THIRD DAC . A0 26, U28, SOCKETS, C7, CB, S 0 EXF :
% : .- o
. ADD PHOENIR CONNECTOR TO CHASSIS
: . REQUIRES OPTION F2 OR F3
Epaepnaso: P DATE: 11-10-99:0HC0:  DATE: APPROVE:  DAT : REV.: IREV. 3 -
WV s IREV. ¢ REV.: 135 IREV.: IREV. 3 REV.:
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...............................................................................................

L OPTIONS . DESCRIPTION . PROCEDURE ;
lzz2zz2zzzzzzzsssssszfsssssazssssssssszssssssssssszsssssssssszzzzsszszszcd sszzzzssss s2sz=z=z3zs2z%)
: N4 ' FOURTH DAC . ADD U27, U28, SOCKETS, C1,Cb,R6 10 £XP |
------------- : ' o0
) . ADD PHOENIX COMECTOR 10 CHRSSTS :
- REOUIRES GPTION F2 R F3 :
R a PRECISION VOLTAGE o AL U21 AND SOCKET 09, 010 10 EXP 806R0 !
------------------- B ’ ADD PHOENIX CONNECTOR TO cunssxs ;
............ . . * REQUIRES omm-c F2 u; F3 :
ol FIRST TEMPERATURE PROBE » ADD U29, U30, SOCKETS, R7,RE, & cna-ru :
............. -: EXP BOARD B
. ADD TEWP, PROBE T0 cnnss;;-f ............. :
’ . REQUIRES OPTION F3 ;
0 SECOND TENPERATURE PROBE ADD U29, U30, SOCKETS, m,mo,tcuem
. EXP BOARD :
ADD TEWP. PROBE TO CHASSIS
. REQUIRES OPTION F3
Rl . 19° RACK MOUNT . ADD HOLES T0 TOP PANEL AND ATTACH RACK !
: : e z
' . . :
! » ] '
. . . :
R2 19° RACK MOUNT WITH RACK SLIDES . f
H E 220 VAC INPUT OPTION .
%memeo: PNE DATE: 11-10-89:CHKD: DATE: APPROVE : DAT:  REV.: IREV.:
W8 IREV.: REV. 3 IREV. : IREV. 2 IREV. : IREV. 1 ;
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£.5.C. PART LIST ‘ SHT NO.1  OF 2

TITLE: 8B00 DATA LOSGER PART NO.: 109-0000 CURRENT ECO:90-051-01

—— ww ww m- se ==

1 ' DESCRIPTION

PART N0, DESCRIPTION

8800 DATA LOGGER

$109-2316 {FRONT PANEL BRACE OPTION E2 & E3

109-0001 ::CHGSSIS SUIRSSEHBLY 5109-2‘00 BASIC REAR PANEL SUBASSY. OPTION Fi
109'0190 gaunon PANEL SUBASSEMBLY ;109-2401 BASIC REAR PAMEL  OPTION F1 |
EBDTTDH P“EL 5109-2410 EXPANDED REAR. PANEL SUBASSY. OPTION F2
109-0200 ECO\?ER SUBASSENBLY ilW-‘Mll EXPANDED REAR PANEL  OPTION F2
109-0201 .RMIK NOUNT PANEL 5109-2420 EXPANSION REAR PANEL SUB./TENP.COMN. OPT, F3

> W we e e ww we we e YE We we e we e ==
3
)
o
—
=g
-

1
L)
[
1
1
L
)
[
1
.
L]
.
4
)
L)
(]
[}
t
'
A
L]
'
.
[
]
L
[)
t
1]
L]
1]
t
&
1
)
L]
[
1
]
1
1
t
1
L]
¥
L}
[}
L]
1)
1
1
L

109-1000 {8800 RAIN P.C. BOARD SUBASSEMLY im-zm EXPANSION REAR PANEL OPTION F3

109-1001 %asoo MAIN P.C. BOARD Em-mo ST. OF WASHINGTON REAR PANEL SUBASSY. OPT.F4
109-1100 TRANSISTOR CONTACT CLOSURE OUTPUT MODULE SUB. im-zm STATE OF VASHINGTON REAR PANEL OPTION FA
109-1110 TTL OUTPUT MODULE SUBASSEMLBY ém~zsoo 8800 WIRING ASSEMBLIES

109-1200 gwm PLO Em-zsox CONTRAST POT WIRING ASSEMBLY OPTION E2
109-2300 Exevmao FRONT PANEL SUBASSY. OPTION E2 qum BACK LIGHT INVERTER WIRING

109-2301 %xcvnmn FRONT PANEL Em-zm 1P BOMRD INTERCOMMECT

109-2302 a X 40 LCD SUBASSEMBLY Em-zm m PORT S 232

109-2303 Enxsvuw RIBBON CABLE SUBASSEWBLY Exomsos mv CARTRIDGE INTERFACE CABLE

109-2310 gmu FRONT PANEL SUBASSENBLY Em’-zs'u Ensmv RIBBON CABLE ASSEMBLY

109-2311 %n.m FRONT PANEL ém-zm %omom. FRONT OPERATOR PORT CABLE SUBASSY.
109-2312 Exsvmn FRONT PANEL SUBASSEMDLY - OPTION €3 Em-sooo Esxmswu P.C. JOMRD SUBASSEMBLY

109-2313 gxsmm FRONT PANEL im-xoox énmsmu P.C. BOARD

109-2314 Esme OF WASHINGTON DISPLAY ADAPTER SUBASSY. Em—'noo %usumm EIPANSION ROARD SUBASSEMBLY
109-2315 ésms OF WASHINGTON DISPLAY ADAPTER PC CARD ém-mt Eusamm EIPAYSION BOARD

e TV wE W PE Sw CE e YN WY E6 wr BY S BT S Wy PE P TS GN TE WU CR PE PY v SO W e GO we PG Ve SU G W WP S IV =p =¢ @9 S-S % ee o=

PREPARED: PME DATE: 09/01/88 ICHKD: LER BATE: 12/07/88 | APPROVE: LER MTE: 12/07/88 | REV: 88-337-01

B U HE ST GE BE T B TE WE PN TS Gk GE VL TY GE R Sh e G BT SE ww e EE WY e e v we

REV:89-160-01; REV:89-188-01! REV:89-298-04: REV: %0-031-01: REV: i REV: ! REV: ! REV:

e we ev ew e

137

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



;\._f//

TN

e Gw BE Aw CE GV Pe Y Ge N Be wm e e Bw we we we e

PY PE me WP GE PT wE PF PE U ey YUS Cw PE SN ST TE UV PR PV WS GV PV WP YE VY VW GP PY PR WY BT UG Cn FE PE CP YP VS e e oW = mw

; ~ E.S.C. PART LIST SHT 0.2 OF 2
Emu: 8800 DATA LOGGER PART ¥0.: 109-0000 CURRENT EC0:90-051-01
gmn M. ! DESCRIPTION 1PART MO, ¢ DESCRIPTION ¥
gxov-oooo-g;z PONER SUPPLY P.C. BOARD SUBASSEMBLY ! o
:109-4001 1A.C. POMER SUPPLY P.C. BOARD o '_
Em-co:o gzzo VOLTS AC PONER SUPPLY NIRING o '
gm-uoo gnc T0 OC PONER SUPPLY SUBASSEMBLY | :
Exov-uox Enc T0 OC PONER SUPPLY PC BOARD ; '
gm-sooo gcmmsz SUBASSEMBLY ' '
T T
L o
L o
L o
L o
] '
L o
L o

5 o

i o

i o

i o

i o

i .

i v
PREPARED: PUE DATE: 09/01/88 1CHD: LER DATE: 12/07/80 ! APPROVE: LER MATE:  12/07/88 ! REV: 88-337-01
REV:89-160-01! REV:@9-188-01° REV:89-298-04) REV: %0-031-01! REV: ! REV: ! REV: ! REV:
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(SUB) ASSY, NO.: 109-0000-39

(SUB) ASSEMBLY NO. DESCRIPTION : -

SREQ: $TOT 4REC ¢

—n——

-

E 109-0001 % CHASSIS SUBASSEMBLY HE
v e, s n
g 109-0200 g COVER SUBASSEMBLY E--I-
E 109-1000 ;- 8800 ;;;N P.C, BOARD SUBASSEMBLY ;’-;-
; 109-1100 ; TRANSISTOR CONTACT CLOSURE OUTPUT NODULE SUBASSEMBLY ;--;-
E- 109-1110 E--TTL OUTPUT MODULE SUBASSEMBLY ;‘-I-
; 10§-2300 ;--;;YBDQRD FRONT PANEL SU;;;SEHBLY OPTION E2 ; !
E 109-2302 ] ; 8 X 40 LCD SUBASSEMBLY ;--;-
'----;;9-2310 ;f-PLAIN FRONT P;NEL SUﬂASSEHBLY ;--;-
109-2400 ;-.;ASIC REAR PANEL SUBASSEMBLY OPTION F! ;--;-
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{$REQI4TOT ! 40RD I 4RECIPRICE

CURRENT EC0:90-080-07

SHT X0.3

DESCRIPTION
113 POSITION TERMINAL BLOCK
‘SINGLE ROW BERG STIK (40 POSITIONS)

PART NO.: 109-1000
1RILIC PHONE JACK

E.S.C. BILL OF WATERIALS

SPECIFICATIONS

iSTD;039-0034 IPHOENIX MSTBA {.5/13-6-5.08

| iSTDI0AT-0007 ITELTEC #27-540-4

157D:1039-0030 iBERE #46011-001

'TITLE: 8800 MAIN P.C, BOARD SUBASSEMBLY

DESIENAT.IOPT! PART NO.
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0F 9

SHT ND.4

E.S.C. BILL OF MATERIALS

PART NO:: 109-1000

{TITLE: 8800 MAIN P.C. BOARD SUBASSEMBLY

CURRENT ECO:90-080-07

DESCRIPTION

SPECIFICATIONS

[}
t

DESIGNAT.:0PT: PART NO.

4REQ I #TOT: 40RD I #RECIPRICE

[y
i =22

118.2K

1
1

{R18,R42

IMETAL FILN - 12 - {/8

127K

iR19

METAL FILW - 12 - 1/8 w

lovonlvvew!cavelcece! namaw?
e bt s -t

123K

METAL FILM - {1 - 1/8

iR20

1100K

R21,RS4

{METAL FILM - 12 - 1/8 w

] 1 1 1 ]
ol coon ! cvealcvacl cenaa
1 1 1 1 '

{169

INETAL FILN - 12 - 1/8 w

R22

H [ LTS potouony DUISIpIS NSRS |
[ Dt B 1 [ | '

110K

METAL FILN - {21 - 1/8 w

iR23,R44

la leconlavcnl cvenl caaaal
Hanaad LA LTS EES TS H

NATCHED T0 0.022 + OR - 5 PPI/TC 20,180,1800’31

-

H [T (R v —"
R LRt |mm——t- H

15701013-0010 i1.R.C. CM55-T10

1R24-R26

:----:----:----:---.:---..:

10K 12

e ) L ety pp— |
t t i i 1 1

133.7K

METAL FILN - 12 - 1/8 w

18.25K

INETAL FILN - 12 - 1/8 w

ta lewoolccnelcecelnanas!
e e e |

1150 K

iNETAL FILM - 12 - 1/8 w

1R2Y

-

1200K

INETAL FILM - {2 - 1/8 »

iR30

-

1604 OHM

METAL FILN - {1 - 1/8 »

[}
1
1}
1

iR

H H D LTSRN PRy P |
e e 1= H

] [
fo==i

-

iCARBON - 32 - 1/4 w

iR32,R43

110K

¥
t

:----:----:----:----:-----

120K DX

iCARBON - 3T - /4 »

-1R33,R3

120K OHM

iCARBON - 31 - {/4 w

R PRSI USRI PR .

1100K

iCARBON - 37 - {/4

RSN PR PO PRSY PR |

N

iCARBON - 51 - {/4 »

- - R

:----:----:----:----:--_..:

{ REV: 89-080-04
! REV:

:---—:.---:----{--..:-----:

DATE:  12/07/88
i REV: i REV:

LER

&

¥ila-ix

leleidl ]
2

L

= » - MM -

SR &

[ [] ".u m M

BiRisial:

] [ ] "” mw Mﬂ

m m 2igin
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P

iod i isi¢¥

R AR

717777758

S| &

RiziSiEiE

. PE m e ww Sm an E® e w. e
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SHT NO.5

£.5.C. BILL OF MATERIALS

CURRENT EC0:90-080-07

PART NO.: 109-1000

8800 MAIN P.C. BOARD SUBASSEMBLY

TITLE:

$RECIPRICE:

#REGI4TOT40RD!

DESCRIPTION

i SPECIFICATIONS

DESIBNAT.{OPT! PART NO.

leaslcsenaners ! covmcan=

19.31K

1R44

lemoelcenalvccelaaaa -
LSS EL S P -l m————

13.3%K

INETAL FILM - 121 - 1/8
METAL FILM - 11 - {/8 »

iR46

eaa!

]
¢
i
)
1
1
'
i
b
i
]
1

Vommaa!
—eeee! .
yo——-
P )

ool cwmna!

-————

]
I
1
1
1
!
1
¥
|
!
¥

[
'
H
i
1
¥
]
'
'
'

cnnnicena ----:----‘
1
3

1

lowee!cnan! locaw! -t
(o= emenlcnnal . lovoea!
-

FRRRRAY RS PRV PSRRI DU,
 FRORI PR PRV DU PR
] 1 ' 1 t 1
RN DI PR [ P,

il

jemmnlccanlacnclcane
!ecenlcaaa! 1o
' H - loone! cone

R PR P,
1] 1] -
Jomaclen

100K
10K

120K

15K

120K OHN

110 OHM

12

1330 OHM

1208

1332

150K TRIN POT
120K OHM

L]

iMETAL FILM - 12 - {/8 w
ICARBON - 51 - 1/4

INETAL FILA - 11 - 1/8 »
{NETAL FILW - 11 - §/8 w
iCARBON - 51 - 1/4 w

INETAL FILM - 11 - 1/8

:ghkson -51-1/hw
{CARBON - ST - 1/4 «
{CARBON - 51 - 1/4 w
{CARBON - 5% - {/4 w
{CARBON - 51 - {/4 ¥
!CARBON - 51 - {/4 w

)
t
[
1
[
1
Tt
'
)
)
L]
4
t
1
L
1
1

iSTDI014-0001 {BOURNS #3299M-1-503

lomat
' 1
] 1
T
LTS

iRdg
il
iRS1
R§2
R3S
1RS7

1
]

. iRS8

H [ J— ) '
H jom——| -]
] H $ i
' ' H t

1

[P
1T

:----:..--:..--:----:-----:
] ] to [ [l '
H et e et bl b

120K OHM
1100K OK1

1

iCARBON - 31 - 1/4 w
iCARBON - 5Y - 1/4 »

1CARBON ~ 5% - 1/4
iCARBON - 31 - 1/4

]
t
¥
'
[}
H

iRS9

~ IR6,R8-R10!
1R8O

13
1
[}
'

) 13
¥ 1
RV PR DY P

1}
L3
1
L

2

100K OHMt

{CARBON - 31 - 1/4 »

'
1
]
]

R62,R64

.. -

L ond

] i '
' 1 1
ewjecesleceslcccslcanas

{ REV: 89-080-01

- ;e

128 o

PREPARED: PNE DATE: 09/06/88 iCHXD: LER DATE: 12/06/88

-3 -1/40

] 1
-
1 1

: LER DATE:  12/07/88

REV:89-095-01! REV:89-164-03! REV:90-012-01! REV: 90-080-07! REV:

! REV: + REV:

! REV:
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E.5.C. BILL OF MATERIALS SHT NO.&  OF 9

PREPARED: PNE MTE. 09/06/88 iCHKD: LER DATE: 12/06/88 | APPROVE: LER DATE:  12/07/88 | REV: 89-080-01

REV:89-095-01! REV:B9-164-03! REV:90-012-01: REV: 90-080-07: REV: i REV: | i REV: i REV:

TITLE: 8800 MAIN P.C. BOARD SUBASSENBLY PART ND.: 109-1000 CURRENT EC0:90-080-07
ADESIGHAT. UPT: PART MO.i  SPECIFICATIONS 3 DESCRIPTION :éneufoor'ouanf REC:PRI RICE!
iy - ----- %connou NADE FIX 13 5 OH 4- L -
::m ::;;5:'014-0025 ?souau 3299¥-1-100 10 OHN TRIN POT ;;---;----;__--;-..--;,___::
ER67 - ém CARTRIDGE FIX 51 :Zxoox OHN P '° """
En {CARBON - 51 - 1/4 w 27K 1"—““
Enr—x,ap-zggﬁ;goxs—oou ::nounus H46081-102-561 §560 OWM ISOLATED RESISTOR PACK 2--_-----..
;RP-S,RP~4E;;;;015-0012 {BOURNS $46081-102-473 %m 1SOLATED RESISTOR PACK z-“- -----
}nr-s,nr-e:;;; 1015-0003 Emnus #4310R-101-153 E1sx PULL-UP RESISTOR PACK z--“"-
[P STDIOS-00LH {BOURNS HLCB00Z20016 2 PULL-UP RESISTOR PACK 1“""
Esu-x E;;;;om-ooze Am 1435640-5 e POSITION DIP SNITCH 1--“"“-
Esu-z E;-Bgon-ooss INKK IN20225262645 | Emr TOG6LE SWITCH 1--”-”
Em,uz so 07-015 %wsc #43236C-15L gzzx X 8 STATIC RAN 2..-----..-
u10 s ngxov-xzoo 7.1, TICPAL 16L8-55CIL {PROGRAMIED LOSIC DEVICE (PLD), (PROGRAN 48K/ 1---“-“
%uu gsr 1007-018 ?mme _ 3 10 8 LINE DECODER 1-""”
‘Euxz,un s ogow-oxss %msmmz.n. gszx 1 8 EPRON ) - - .....
14, U1 gsr 007-0437 ';mcma 3 T0 8 LINE DECODER ..------....
guu s ngoo -0167 Enucms gocm BI-DIRECTIONAL BUFFER ;- “’
17 s 007-0183 onx INSNS2420R5 Eam TINE CLOCK 1-" “ "“
Euxe s n%ow-om NATIONAL 14CE9AN %RS-ZSZ RECEIVER 1
Emv %srn%m-om INATIONAL #14C88N RS-232 DRIVER 1
Euzo s -'oo7-ox7o fmcm IE! IWVERTER 1
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£.5.C. BILL OF MATERIALS

SHT NO.7 OF 9

TITLE: 8800 MAIN P.C. BOARD SUBASSENBLY

PART NO.: 109-1000

CURRENT EC0:90-080-07

}nssxsuar.:opx' PART NO.1  SPECIFICATIONS : DESCRIPTION HREGATOT:00RD RECPRICE
%mngawmﬁmmmmws @mxmmmx jftmrﬁmﬁw“
W sThioaT-omm ENATXONQL LFARCN Eauan 0P-ANP E;-—-E-‘-.S----E-f-‘

Euzn g goo7~oxvz }stxcuuxx D6529CJ Enuan 4 T0 1 ANALOG MUX P

}uzs Es n% 007-0173 }stxconxx 26221¢] %nunn ANALOG SITCH EI---E.._'E--.-E----

Euzs Es ‘g o7-ox74‘5 ANALOS DEVICES ADSBEAD E*io.ooov VOLTAGE REFERENCE 2;---5----5_---5-_--

Euz7 '5srn§oo7¢oz7s E7¢ncrsvo EDUAL DECADE COUNTER E;---g-.--é---jgf---

28 gs 007-0132 Exnrsnch 1CL7109CPL Exz BIT INTEGRATING A/D }I---;----E---_é‘--‘

s gn R1007-0186 }74ucrs7d §0CTAL LATCH }I---E----E----g----

u29 onc' 007-0166 E74ucrs74 EGCTAL LATEH v%;---%----%--‘-%----

u29 go 007-0186 §74ucrs74 EOCTAL LATCH E;---gn---é-_‘-g----

129 gsrnloo7-oxse E74ucrs74 EOCTAL LATCH EI-‘.E---'E----g----

U3 gns goo7~oxsa Entc uIB-1L Eszx X 8 STATIC RAN E;-..E----g ''''' E----
U30-U37 En 1032-0011 E CRYDON PYAZ352 EOPTICALLV ISOLATED SOLID STATE RELAYS E;---g----é-‘.-g----
U30-U37 %m 109-1100 %comcr CLOSURE MODULE s
wmménﬂwmmé ?nwmnmms F“r7“7““”“-
U30-U37 gs n: 032-0011 {CRYDON PYAZ3S2 gnfTItALLY ISOLATED SOLID STATE RELAYS E;.-GE---‘E-.‘.E‘---

138 Esx 1007017 §7outrs41 EntTAL TRI-STATE BUFFER %I---E-..-g..--g-.--

use %sru% 007-0175 E74ucrs41_ Eocrnt TRI-STATE BUFFER %1 % % %

U39 gsvn 007-0166 §74ucrs74 gﬂtTAL LATCH E;.--g----g..--é ---------
m EM %oo7-om INEC H3236C-18L {32K 1 8 STATIC RAN x

m 'Es 10070176 {TACTSAL 5ocm TRI-STATE BUFFER %1 % E %
REPRED: ME AT 07108708 1OB0: LER DATES L/06/0 | MPROVE: U ONTE L2iorE 1MV B8l

! REV:

REV:89-095-01: R£V=89-164'-03I REV:90-012-01! REV: 90-080-07: REV: i REV: ! REV:
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E.5.C. BILL OF MATERIALS

SHT N0.8

OF 9

TITLE: 8800 MAIN P.C. BOARD SUBASSEMBLY

PART NO.: 109-1000

CURRENT EC0:90-080-07

EDESIGNM.:OPT: PART M.E SPECIFICATIONS f DESCRIPTION sCREOHTOT?CORDECREC?PRXCE
EUM l;“:;007’*0181 ESIERM SEMI SCL1007CN gHDDEH CONTROLLER ’E;_z-é-“-g"“5““5-""
:IU42 5;“;007-0182 ESIERRQ SENM] SC11004CN 2300)1200 BAUD MODEM E;"-%”“v%"“%“né -----
EUQ 5;“5007-0183 EDALLAS SENICONDUCTOR DS6112 ;DATA ACCESS 'ARRMSEIENI (DAR) E;”-.;““E““E""%"'.”
;'UM ;3;-;007-0166 E74HC7574 ;OCTQL LATCH ?I“-E““E"“E“--E““-
EUM 5;;55007-0166 %74HCT574 EOCTAL LATCH :l;“-::““‘5““::““%“-“
5045 ;;;;007-0157 ';74HCTI38 ;3 Y0 8 LINE DECODER E:f%w-g-"-%““%“-“
§U46 ;;;ow-oxbo ETOSHIBA THPB2C79P-2 ;KEY§0ARD CONTROLLER EI"-E““E"”E““E“-“
'EUU ;;;!-);007-0184 ;DALLAS SEMI D51232 : %UATCHMG TINER %I-“%““E“"%“"% .....
F:HHB E;;;EOW-OIW EANALOS DEVICES AD623AD ElNSTRUﬂENTATION AMPLIFIER E;“-g-“-é “-E““E“-“
;U49 ;;“3007-0185 ;MTIDNAL LN33EN ;DUAL oP-aNP E;“-E“-‘%“"E”“E -----
EU.’J 5;;%007-0156 EIEC 132560158 ';32K X 8 STATIC RaN %I“-g-“‘;’””;'““%“-“
;uso ;;‘-;008-0027 EMHH MAX663CPA EANUSTABLE REGULATOR };'“%““%““?“ -E o
:§U51 E;;;EOOG-OOZO .;IATIONAL LN78LOSACT §05V REGULATOR El -E- ) E -E g

::USZ E;;;gooa-oon EHOTORDL_A TBLIZACP %OIZV RESULATOR E;'“g“' !: E % )
I;uss,u'se 5;;55008-0022 EHOTOROLA 79L03ACP g-SV REGULATOR 32 E é g %

;UM Qg;izooe-oozs %HOTDROLA T9L124CP g-'uv REBULATOR ::;--,-E"-’g E %

EUSS g;;;';om-om EMXIII ICL7665CPA OR INTERSIL gvumss DETECTOR 51 g ; E E
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€.5.C. BILL OF MATERIALS
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SHT N0.1

DESCRIPTION

‘MEMORY CARTRIDGE INTERFACE CABLE (DRANING)
115 DUAL POSITION CARD EDSE CONNECTOR

PART MD.: 109-5000
128 POSITION DIP PLU
134 CONDUCTOR RIBBON CABLE
{NENORY CARTRIDGE BRACKET
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9.0 TECHNICAL DRAWINGS
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LIST OF 8800 DATA LOGGER TECHNICAL FIGURES

N

-1. CPU.DWG CPU and main digital components.
2. ANALOG.DWG - ‘ ~ Analog circuits on main board
3. EXP.DWG Expansion board schematic
4. DACS.DWG : DAC hardware schematic
5. CHARGER.DWG Battery charrger schematic
6. POWER.DWG ' Power supply schematic
7. ~AC TRANSFORMER WIRING
8. POWER SUP. OUTPUT WIRING
9. 8800 MAIN BOARD SUBASS
10. EXPANSION BOARD SUBASS

—
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1.0 INTRODUCTION

The DDT88 monitor consists of 17 test programs which can be used to verify
the operation of the major hardware components in the ESC Model 8800 data
logger. These programs are the same test routines that the ESC Technical
Services'Department uses during initial verification of the iogger hardware
as well as during trouble shooting. An experienced technician should be able

to test the operation of the unit and identify any faulty components.

DDT88 is contained on one 32K EPROM (27C256) and operates only in the memory

map that is contained in the Programmable Logic Device (PLD) labeled "8K/32K-

P".
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2.0 INSTALLATION AND STARTUP

The DDT88 monitor is contained in one 32K EPROM chip which reblaces the first

of the operating program EPROMs (i.e.- #0). Once the chip is installed, the
data logger will no longer execute the normal data acqﬁisition software but
will instead allow the user to perform severél diagnostic test procedures
that may be used to verify the operation of the hardware or to isolate a
failure. The tests only check the hardware of the logger and will not find
proﬁlems that are associated with the data logger software (operating

program) . .

To install DDT88 follow the steps below:
| 1. Turn AC power off; disconnect the AC power cord.

2. Turn off the RAM battery switch (located on the rear
panel).

3. Remove the cover of the 8800 by removing the four screws.

4. Remove the IC from socket Ul2 and replace with DDT88.

5. Note the 1abe1 on the chip installed in U1l0. If it is not
"8K/32K-P" then this chip must be replaced to run DDT88.

6. Reconnect AC power cord and switch on the RAM battery.
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DDT88 requires the use of a serial terminal connected to the OPERATOR PORT
of the 8800 data loggef. For 8800s with a full keyboard/display front panel,
this port is located on the reaf panel. For 8800s with the limited
keypad/display or with no built-in display, tﬁe OPERATOR PORT is on the front

panel.

The operator shouldiconnect a straight ribbon cable between the OPERATOR PORT
and the serial port of any ASCII terminal. The A/D test (T5) uses standard
ANSI escape sequences to position.the cursor for its fuil-screen display.
To run this test successfully, the operator terminal should be "ANSI'
compatible”; the other tests should run on any terminal. The operator
terminal should be configured as 8-bits, no parity, one stop bit and ét'any

one of the following baud rates: 300, 600, 1200, 2400, 4800, 9600, or 19200.

The first time that the monitor is powered up (cold-started) it enters an
automatic baud-rate search. This allows terminals with different baud-rates
to be connected. After turﬁing the power switch on, type an upper case "U"
on the terminal every (approximately) one half second until the "DDT} "

prompt appears. If the prbmpt does not appear after seven "U"s have been

typed, wait two or three seconds then try again. After the prompt appears,

the baud-rate will be "locked in" until a cold-start (AC power off with the

RAM battery disconnected or switched off) occurs.
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above section is 0.5°C over the range -30°C to +50°C. However, it is possible

to increase the accuracy to about 0.3°C through the calibration method

described below.

Equipment needed for calibration:

1)

2)
’ 3)

,4>

- Two accurate temperature standards (such as an ice bath and a

Gallium cell),

The YSI temperature probe you will be using in the field,

The data logger to which the temp. probe mentioned abové will be
conne;ted (the temperature probe must be connected to the same
input to which it will bé connected in regular use.),.

A terminal to communicate with the data logger.

Calibration Procedure:

1)

2)

3)

4)

5)

6)

7)

Establish communication with the data logger (see section 2.4 of
this manual.

Connect fhe YSI temperature probe to temperature probe input you
intend to use in the field (see section above in thisbéppendix for
connection to data logger).

Initialize the corresponding YSI temperature probe channel as
described in section 4.4.5 of this manual.

Insert the temperature probe in one of the temperature standards
and issue the command “REPEAT READ” (section 5.2.3) for the channel
initialized and observe the reading. The reading should be within
0.5° C of the standard. If it is not, re-check tﬁe connection and
the channel initialization and try agaiﬁ. :

Issue the command “REPEAT RAW" (section 5.2.2) for the channel
initialized and record the reading (in volts) for each temperature
standard.

Using the slope and inte:cept'equations described in section 4.1.2
calculate a new slope and intercept from the temperatures and
corresponding voltages obtained in step 5. »

Reinitialize the YSI temperature probe channel using the new slope

and intercept.
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This calibration method will increase the guaranteed aécuracy from
0.5°C to about 0.3°C (about 0.5°F). This increased accuracy, however, is only
valid for a particular temperature probe connected to a particular input on a
particular data logger. If the temperature probe, the probe_inbﬁ;. or the
data logger are changed, then the guéianteed ;ccuracy reverts to 0.5°C, and

the calibration procedure must be performed again to regain the increased

accuracy.
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3.0 TEST PROCEDURES

3.1 Memory Tests .

3.1.1 Extensive Memory Tests (T1 and T11)

The DDT88 memory test is a test of RAM (Random Access Memory). The test
checks each location of memory 256 times to verify proper operation of each .
memory chip (Ul through U8). It also verifies that only one chip is selected
at any one time within the range of the test area. The test can be perfofﬁed
in any one of four ways, depending oﬁ the format that is used to start the
test. The tests are: a complete check of all memory, a complete check of
énly a range of memory, a repeating check of all memory, and a repeating
check of only é range of memory. For a complete check of RAM the format is:

DDT> T1<CR>

ROOT= 0000 - 1FFF
WORKSPACE= 2000 - 2374
FIXED RAM= 2375 - 7FFF
BRANCHES= 8000 - EFFF
BANKS= FOO0 - FFFF
nn (HEX) BANKS FOUND

Where "nn" is the number of 4K byte banks that were found by the test
program. The ROOT and the BRANCHES are areas used by the operating program
for PROM (sockets Ul2 and Ul3). The WORKSPACE is the area of the RAM chip
installed in Ul that DDT88 uses to siore its operating parameters and is not
tested. The FIXED RAM area is the remaining part of the RAM chip in Ul that

is used to store most of the variables for the data collection program.
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The BANKS are the 4K segments of RAM that are swappéd into the logical

address space one at a time and are used by the data collection program to
store its long-term data. The number of BANKS found will be dependent.on the

number of‘RAM chips installed. The banks are numbered as follows:

BANK NUMBER (HEX) SOCKET
00..07 U2
08..0F U3
10..17 U4
18..1F ~ U5
20..27 = . U6
28..2F ' U7
30..37. U8

The test proceeds by performing the memory test for the WORKSPACE then for

each of the BANKS found. A pass number is printed for éach patternithat is
written to the memory. This test takes about 2 1/2 minutes to check the
WORKSPACE'and about 25 seconds to check each BANK. If the test detécts a
ﬁfoblem, an error message will be printed indicating the bad memory location
and the test pattern that failed. The: test may be aborted by typing the

<{ESC> key on the terminal.

The second form of this command maybe entered to test only a certain range
of memory locations:

DDT> T1,ssss,eeeelCR>

The test will proceed with checking the locations between the starting
address (ssss) and the ending addresses (eeee) specified. If any of the
range of the test area is in the BANKS area then all of the banks will be
tested. ‘The test will skip the ROOT, WORKSPACE. and BRANCHES areas of the

logical address space.
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Either of the forms of the memory test may be placed in a "repeating" mode
by replacing the "T1" with a "T11" in the formats abo&e. In this mode, when
the end of the test is reached, the program loops Sack and starts the test
again. The test will continue until an error is detected or until the test
is abor;ed by tybing the <ESC> key. If an error is found, the error message
will be continuously printed to the serial port until an <ESC> is typed.
This allows the operator to disconnect the terminal after starting the
continuous test and then return later to check if any error had occurred (and

if so, at what address it had occurred).

3.1.2 Quick Memory Test (D)

The quick memory test "D" is a less extensive memory test than "T1" but has

two advantages over "T1". The first is that it is faster; "D" only checks

- four bit patterns (00, 55, AA, and FF) in each memory location instead of

256 patterns and it does not check for RAM that may be decoded at multiple

addresses. The second advantage is that it checks for RAM in all of the chip

sockets; the RAM does not have to be contiguous.

The format of the command and its response is:

DDT> D<CR>

STARTING MEMORY TEST AT 002375
_____ leveccece=! .

MEMORY FAILURE BEGINNING AT 010000
e fmmmmne 1mmemoee fmmmmeem mmmmme R — !

MEMORY OK BEGINNING AT 040000

END OF RAM TEST AT 41FFF
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The addresses printed in the test are the PHYSICAL addresses of the RAM chips .
(in HEX). The test stafts after the DDT88 workspace (002000..002374) and
;ontinues upward in memory byte by byte until a memory failure is detected
(printing a "-" for every uiK bytes checked and a "!" at every 32K chip
bdundary). The address of the start of the memory failure is printed and the

RAM checked every 4K until a good memory location is found. The test

continues until the end of RAM is reached. The chip sockets are decoded in

the physical address space as follows:

Physical Address . Socket
002000. .007FFF . LAST 24K OF U1
008000. .00FFFF U2
010000. .017FFF U3
018000. .01FFFF Ul
020000. .027FFF U5
028000. .02FFFF U6
030000. .037FFF u7
038000. .03FFFF U8 :
040000. .O41FFF FIRST 8K OF U1

3.1.3 Fill and Verify (F and V)

The "F" command allows the operator to fill all or part of RAM with a
specified bit pattern. The "V" command can then be used to verify that a
particular pattern exists in a range of memory. This test can be used to

verify that the battery backup is working correctly for all RAMs by filling

~ them with a patterﬁ, removing the AC power for some time, restoring the

power, then verifying the pattern. The procedure is as follows:
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DDT> Fpp<CR>

ROOT= 0000 - 1FFF
WORKSPACE= 2000 - 2374
FIXED RAM= 2375 - 7FFF
BRANCHES= 8000 - EFFF
BANKS= FOOO - FFFF
nn (HEX) BANKS FOUND

Where "nn" is the number of 4K byte banks that were found andb"pp" is the
pattern to be filled. The power may now be remove and restored. To verify
the pattern:

DDT> Vpp<CR>
ROOT= 0000 - 1FFF

WORKSPACE= 2000 - 2374
FIXED RAM= 2375 - 7FFF
BRANCHES= 8000 - EFFF

BANKS= FOOO - FFFF
nn (HEX) BANKS FOUND

VERIFY 0.K.
An error message will be printed if any of the bytes in RAM does not contain

the specified pattern. The "F" command will default to filling the pattern-

"55" if no pattern is specified, and the "V" command will verify the last

pattern filled by the "F" command if no pattern is specified. To fill or
verify only a section of RAM‘use the following format:

DDT> FsSss,eeee.pp
Where "ssss" is the starting address and "eeee" is the ending addreés. If
the section to be filled or verified is in the BANK area, this format will

only fill or verify the BANK currently swapped into memory.
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3.2 Real Time Clock Tests

3.2.1 Clock Frequency Test (T2)

The clock frequency test is.a procedure that configures the real-time clock

to output its time-base frequency onvthe interrupt line where itvcan be
measured and adjusted. The format of the command is: |

DDT> T2<{CR>

CLOCK FREQUENCY TEST---

CONNECT COUNTER TO TP-14. ‘
ADJUST C3 SO THAT THE PERIOD IS 15.6250 mS

DDT>
This frequency (6“Hz)‘will'be available on the test point until one of the
other clock tests (T3 or T4) are executed. The accuracy of the period is

directly related to the long-term accuracy of the real-time clock.

3.2.2'0100k Dispiay Test
The clock display test is used to set the real-time clock and to verify its
proper operation. This test is not interrupt driven (see Clock Interrupt
Test - T4) so that the operatioh of the éldck chip itself can be verified.
The test allows the users three possibilities for setting the clock time
before the test begins. To display the clock time without setting it use:

DDT> T3<CR> ‘

CLOCK DISPLAY TEST--

DO YOU WANT TO SET THE TIME? [Y OR N] > N

Wed, 26-Apr-89 09:23:15

10
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The time wiil be continuously updated on the same line until any key is typed
on the operator terminal. To set a default time of 12/31/89 23:58:58 use:
DDT> T3<CR>
CLOCK DISPLAY.TEST-f
DO YOU WANT TO SET THE TIME? [Y OR N] > <CR>
ENTER [MM,DD,YY] > <CR>
Sat, 31-Dec-89 23:58:58
To set a specific time use:
DDT> T3<CR>
CLOCK DISPLAY TEST-=

DO YOU WANT TO SET THE TIME? [Y OR N] > Y

ENTER [MM,DD,YY] > 04,25,89<CR>
ENTER [HH,MM,SS] > 02.32,4§<CR>‘

Tue, 25-Apr-89 09:32:45
The day of the week is calculated by the software and 1oaded‘to the clock
automatically. For the default time, December 31, 1989 is actually on a
Sunday but Saturday is loaded to allow the operator to quickly verify that

the clock rolls over correctly from the last day of the week to the first.

» 3.2.3 Clock Interrupt Test

The clock interrupt test is similar to the clock display test in that it can
be used to set the real-time clock and to verify its proper operation.
However, this test is interrupt driven so that the operation of the entire

clock system can be verified.

11
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Like the clock display test, this test allows the users three possibilities

for setting the clock time before the test begins. To display the clock time
without setting it use:
~ pom> T4<CR>
CLOCK DISPLAY TEST--
DO YOU WANT TO SET THE TIME? [Y OR N] > N
Wed, 26-Apr-89 09:23:15
Wed, 26-Apr-89 09:23:16
Wed, 26-Apr-89 09:23:17
The time will be éontinuously updated‘on successiye lines until the <ESC> key
is typed on the operator terminal. To set a default time of 12/31/89
23:58:58 use: | |
DDT> T4<CR>
CLOCK DISPLAY TEST--
DO YOU WANT TO SET THE TIME? [Y OR N] > <CR>
ENTER [MM,DD,YY] > <CR>
Sat, 31-Dec-89 23:58:58
Sat, 31-Dec-89 23:58:59
Sat, 31-Dec-89 23:59:00
To set a specific time use:
| DDT> T4<CR>
CLOCK DISPLAY TEST--

DO YOU WANT TO SET THE TIME? [Y OR N] > Y

ENTER [MM,DD,YY] > 04,25,89<CR>
ENTER [HH,MM,SS] > 09,32,45<CR>

Tue, 25-Apr-89 09:32:45

Tue, 25-Apr-89 09:32:45
- Tue, 25-Apr-89 09:32:45

12
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The day of the week is calculated by:the software aﬁd loaded to the clock
”‘E automatically. For the default time, December 31, 1989 is actually on a
Sunday but Saturday is loaded to allow the operator to quickly verlfy that
the clock rolls over correctly from the last day of the week to the first.
This test has one other advantage over the clock display test; it computes
the time that the ciock should display and compares it to the actual time
read from the clock. If the "software clock" and the hardware clock do not
agree the test will abort and print a message stating the dlscrepancy The

error message will be printed repeatedly until an <ESC> key is typed.

O 1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Py

S

oy

Ny

3.3 Analog to Digital Converter Tests

3.3.1 Full Screen Display Test (T5)

The A/D full screen display test can be used with an ANSI-compatible términal.
to continuously update the value of one or more of the 16 analog input
channels. The test also prints the results of the automatic zero and span

conversions that are used to scale the raw data from the analog channels into

- voltages. The test can be invoked by using one of thrée formats. To display

. all 16 channels use:

DDT> T5<CR>

To display only channels 1 to nn (decimal) use:

DDT> T5,n<CR>

To display channels nn to xx (decimal) use:

DDT> T5,nn,xx<CR>

The test can be terminated by typing an <ESC>. Over range data will be

displayed as asterisks.

14
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| An example display is:

13 ZERO +SPAN -SPAN

(H) 10.v: -5.000 3806. -3817.

(I) 5.0v: =-7.000 3822. -3838.

(J) 1.0v: -22.00 3784, -3828.

(K) 0.1v: -180.0 3607. -3969.
CHAN SCALE RAW VOLTAGE - %FS

01 10VFS -6.000 -.0026 -.0262 01 (1)
02 10VFS -6.000 -.0026 -.0262 02 (2)
03 10VFS -5.000 .0000 ~.0000 03 (3)
o4 10VFS -6.000 -.0026 -.0262 o4 (4)
05 10VFS -5.000 .0000 .0000 - 05 (5)
06 10VFS -6.000 -.0026 -.0262 06 (6)
07 10VFS -6.000 -.0026 -.0262 07 (7)
08 10VFS -6.000 -.0026 L -.0262 - 08 (8)
09 10VFS -6.000 -.0026 = -.0262 09 (9) -
10 10VFS -6.000 -.0026 -.0262" 10 (A)
11 10VFS -5.000 .0000 .0000 11 (B)
12 10VFS -6.000 © -.0026 -.0262 12 (C)
13 10VFS -5.000 .0000 .0000 13 (D)
14 10VFS -6.000 -.0026 -.0262 14 (E)
15 10VFS -6.000 -.0026 -.0262 15 (F)
16 10VFS -6.000 -.0026 -.0262 16 (G)

The upper table of the display shows the raw counts read from the A/D during
the auto zero, positive span, and negative span phases for each of the four
gain scales. The number in the upper left corner is a counter that is
incremented on each conversion to show that the display is being updated.
For each channel, the raw counts from the A/D is printed as well as the
corrected percent full scale and the corrected voltage. The gain scale for
each channel may be changed individually by typing'the letter in parentheses
on the far right of that channel's row.  The scale will toggle from 10V to
5V toylV to 0.1V then back to 10V. To change all channels to a particular
gain, press one of the four keys in parentheses to the left ofvthe auto

zero/span table.

15
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| '3.3.2 Single Channel Test (A)

This test displays and continuously updates the raw counts read from the A/D
fof‘a particular analog channel or for the auto zero, positive span, or
’negétive Span, The test does not perform the auto zero/span conversions that
are performed during the full écreen-display test. Only one channel and one
gain are‘selected by the input analog multipiéxers. The A/D is continuously
read and the results are displayed. The format for the command is:

| DDT> Acc{CR>

Where "cc" is the channel (decimal) to be displayed. Select cc= 00 to
display the auto zero_channel, cc= 17 for the positive span, and cc= 18 to
display the negative span. An exa@ple display is:

DDT> AO8<CR>

01= '1' 09= '9' ZERO= '0'

02= '2' "10= 'A' +SPAN= 'S

03= '3’ 11= 'B' - -SPAN= 'M'

Oh= 4 12= 'C'

05= '5' . 13= 'D' 10VFS= 'H'

06= '6' 14= 'E' 5VFS= 'I'

07= '7' 15= 'F' 1VFS= 'J'

08= '8' 16= 'G! 0.1VFS= 'K'
*CHAN: 08 GAIN: 10VFS COUNTS= -4.000

While the display is being updated, the asterisk will flash on and off. To
‘change the selected channel while the test is iﬁ progress, press the key in
quotes to the right of the channel to be displayed. The gain scale can be
changed by pressing one of the four keys in quotes ;o the right of the

desired gain. The test is terminated by typing an <ESC>.
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3.4 Serial Port Tests

3.4.1 Serial Loopback Test (T6)

The serial loopbéck test requires a special test cable to fully test the two
serial ports oh the 8800 data logger. However, a partial test may be
performed with the use of a sfraight ribbon cable. The test is divided into
two pérts and may be performed in one of three modes. The first part of the

test is a verification of the three modem control 1ines (RTS, CTS, and HS)

- available on CN1 (See Drawing 109-1000) . The second part is the transmission

of the printable ASCII characters form the OPERATOR PORT to the EXTERNAL
MODEM port and vice-versa. The failure of the modem control line test does

not prevent the transmission test from being performed.

A partial tést of the serial pobts can be performed using only a‘straight
ribbon cable. This test will verify communication of ali of the printabie
ASCII characters at all transmission rates between 300 and 19200 baud but it
will not test the modem control linés on the EXTERNAL MODEM port. To start
the test, connect the operator terminal to the OPERATOR PORT (as before),
leave the EXTERNAL MODEM port disconnected, and type the following:

DDT> T6<CR>

ENTERING SERIAL LOOP-BACK TEST...

CTS TEST FAiLED!

CONNECT TEST CABLE NOW, <ESC> TO QUIT.

17
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The modem control line test failed because the iines Qere ﬁot looped back
using the special test cable. At this point, disconnect the cable from the
OPERATOR PORT and connect a straight ribbon cable (MALE to MALE) between the
OPERATOR PORT and the CN1. After the connection is made, wait for é;Aleast

30 seconds for the test to executé, then disconnect the ribbon cablevahd

reconnect the operator terminal to the OPERATOR PORT. The results of the

~ character loopback test will be continuously printed to the screen. If

-nothing is printed, then a failure of one of the ports or in the ribbon cable

prevented the test from.being started.

The same test with the special test cable connected should pass the modem
éontrol line test and proceed to £he character loopback test. With the
special test cable, the operator terminal will display invalid characters
when the baud rate of the test does not match the baud rate of the operator
terminal. However, the baud rate of the OPERATOR PORT will be reset to its

previous speed when the test ends and the results are printed.

The serial loopback test can be executed in two additional modes. When

binvoked by:

DDT> T6,1<CR>

the character loopback portion of-thé test is repeated continuously until an

error is detected. When invoked by:

DDT> T6,2<CR>
the character loopback portion of the test is repeated continuously at the

baud rate of the console (only) until an error is detected.

18
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3.4.2 Baud Rate Test (T10)

This test allows the verification of the baud rate clocks for the serial

rate clock. To’test'the OPERATOR PORT baud/rate. use the command:

DDT> T10<CR>

ENTERING CONSOLE BAUD RATE TEST...
MEASURE FREQUENCY ON R3.

BAUD= 19200. (307.200 KHZ)<BREAK>
BAUD= 9600. (153.600 KHZ)<BREAK>
BAUD= 4800. ( 76.800 KHZ)<BREAK>
BAUD= 2400. ( 38.400 KHZ)<BREAK>
BAUD= 1200. ( 19.200 KHZ)<BREAK>
BAUD= 600. ( 9.600 KHZ)<BREAK>
BAUD= 300. ( 4.800 KHZ)<BREAK>
‘DDT>

The expected frequency to be measured is indicated in parentheses for each

baud rate shown. The <BREAK> key is used to move to the next baud rate. To °

~ test the EXTERNAL MODEM baud rate, use the command:

DDT> T10,1<CR>

ENTERING EXTERNAL MODEM BAUD RATE TEST...
MEASURE FREQUENCY ON R2.

BAUD= 19200. (307.200 KHZ)<BREAK>
BAUD= 9600. (153.600 KHZ)<BREAK>
- BAUD= 4800.  ( 76.800 KHZ)<BREAK>
BAUD= 2400. ( 38.400 KHZ)<BREAK>
BAUD= 1200. ( 19.200 KHZ)<BREAK>
BAUD= 600. ( '9.600 KHZ)<BREAK>
BAUD= 300.  ( 4.800 KHZ)<BREAK>
DDT>
19
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3.5 Parallel Port Tests (T7 and T12)

The parallel port tests verify the operation of the digital output relays and

‘the digital input lines (in groups of eight at a time). These tests expect

a special cable to be installed which loops the digital outputs baék-to the
digital inputs (first output to first input, etc.). 256 bit pattérns are
written to the output lines and verified on the input lines. The test allows
the flexibility to write to either of the two output ports (main_board=
DIGITAL OUT 1-8, expansion board= DiGITAL OUT 9-16) and to loop the results
to either of the two input ports (main board= DIGITAL IN‘1-8, expansion
board= DIGITAL 1IN 9-16).v In addition, the test allows the operator the
option of specifying the delay (in‘milliseconds) between the time that thé
output‘pattern is written and the time the input pattern is read (to allow
for mechanical relay bounce) and the ability to mask off one or more relays
to prevent them from being tested. The format of the command to tesf the
main board outputs and inputs is:

DDT> T7,1<CR>

PIO TEST, OUTPUT= MAIN.'INPUT=‘MAIN

TEST PASSED.

DDT>
To test the expansion board outputs énd the éxpansion board inputs:

DDT> T7,2<CR>

PIO TEST, OUTPUT= EXP, INPUT= EXP

TEST PASSED.

DT>

20

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



S

To test the main‘board outputs and the expansion board inputs:
DDT>.T1.3<CR>
PIO TEST, OUTPUT= MAIN, INPUT= EXP
TEST PASSED.

DDT>

- To test the expansion board outputs and the main board inputs:

DDT> T7,4<CR>

PIO TEST, OUTPUT= EXP, INPUT= MAIN
TEST PASSED.
DDT>
The parallel port command may be used to exercise (rather than test) the
outputs. In this mode, the outputs are cycled as in the test commands but
the inputs are not read. The exercisencontinues until an <ESC>.is typed.
To. exercise the main board outputs:
.DDT$ T7.5<CR>
PIO TEST, EXERCISING MAIN OUTPUTS
TEST PASSED.
DDT>
To exercise the expansion board outputs:
‘DDT> T7.6<CR>
PIO TEST, EXERCISING EXP OUTPUTS
TEST PASSED.

DDT>
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 An optional delay time between the writing of the test pattern and the
”‘\ , reading of the inputs can be appended to the end of any of the above commahds

(the default delay time is 16. milliseconds). The delay is in milliseconds

and is a HEX number between-0l1 and FF (255). For example, to test the main
board outputs and the main board iﬁputs allowing a delay of 100. millisecénds
(64 HEX) between the write and the read:
DDT> T7,1,64<CR>
PIO TEST, OUTPUT= MAIN, INPUT= MAIN
TEST PASSED'
- DDT>
An optional bit mask can be added ‘to any of the test commands by preceding
~the port number with a HEX mask that spec1f1es the output relays that are NOT
to be tested (the user must type four digits for the second parameter of the
command: T7,mmpp). For example, to test only relays 9 and 10 (bits O and 1
;:\> on the expansion board output port):
DDT> T7,FCO2<CR>
PIO TEST, OUTPUT= EXP, INPUT= EXP
TEST PASSED.
DDT>

A delay time may also be apbended to the end of this form of the command.

Any of the forms of the parallel port test can be made to repeat by

substituting a "T12" for the "T7" in the command line.

() | . 22
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3.8 Keyboard Test (T8)

The keyboard test supports both the full 54-key ASCII "QWERTY"

keyboard and the 20-key keypad.

echoes any keystroke to the operator terminal, and the second prompts the

operator to press a particular key and verifies the result.

The test can be used in. two modes; the first

keystrokes from the 54-key keyboard:

DDT> T8,1<CR>

<F6>
<LEFT>
Q

A

Z

To exit this mode, type any key on the operator terminal. To echo keystrokes

from the 20-key keypad:

DDT> T8,3<CR>

ENTERING KEYBOARD TEST --
<INS>
0

5
<MIN>

To invoke the key sequence test
DDT> T8, 2<CR>

ENTERING KEYBOARD TEST --
REQUESTED KEY: <F1> KEY
REQUESTED KEY: <F2> KEY
REQUESTED KEY: <F3> KEY
REQUESTED KEY: <F4> KEY

.

ENTERING KEYBOARD TEST --

for the 54-key keyboard:

PRESSED:
PRESSED:
PRESSED:
PRESSED:

23

<F1>
<F2>
<F3>
<Fl>
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To invoke the key sequence test for the 20-key keypad:
DDT> T8,4<CR>
ENTERING KEYBOARD TEST --

REQUESTED KEY: <INS> KEY PRESSED: <INS>
REQUESTED KEY: <MENU> KEY PRESSED: <MENU)>

'REQUESTED KEY: 7 KEY PRESSED: 7
REQUESTED KEY: 8 KEY PRESSED: 8
24
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3.7 LCD Display Test (T9)

The LCD display test supports both the 8 line by 40 character display ign the
54-key membrane keyboard front panel) and the 4 line by 20 character display
(on the.front panel with the 20-key keypad). To test the 8x40 display:

DDT> T9,1<CR>

SCREEN SHOULD BE CLEAR...
<ESC> TO EXIT, <CR> TO CONTINUE.<CR>

~ SCREEN SHOULD BE FILLED...
<ESC> TO EXIT, <CR> TO CONTINUE.<CR>

SCREEN SHOULD DISPLAY ALL CHARACTERS...
<ESC> TO EXIT, <CR> TO CONTINUE.<CR>

SCREEN SHOULD SCROLL ALL CHARACTERS...
<ESC> TO EXIT.<ESC>

DDT>
When the display is "CLEAR", all pixels should be off. When the display is
"FILLED", all pixels should be on. To test the 4x20 display:

DDT> T9,2<CR>

SCREEN SHOULD BE CLEAR...
<ESC> TO EXIT, <CR> TO CONTINUE.<CR>

SCREEN SHOULD BE FILLED. ..
<ESC> TO EXIT, <CR> TO CONTINUE.<CR>

SCREEN SHOULD DISPLAY ALL CHARACTERS...
<ESC> TO EXIT, <CR> TO CONTINUE.<CR>

SCREEN SHOULD SCROLL ALL CHARACTERS...
<ESC> TO EXIT.<ESC>

DDT>

25
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3.8 On-board Modem Test (0)

The test of the on-board modem allows the user to issue commands and receive

responses from the modem chip in Hayes compatible format. The mddem may be‘,

set for 300 baud or 1200 baud operation (independent of the operator terminal

baud rate). For 1200 baud operation:

DDT> O<CR>
ATZ

OK

ATSO0=1

OK :

ATDT9, 615/688-7900<CR>

CONNECT

+4+ 4+

OK
 ATH

0K

<ESC>

DDT>

The test software automatically sends the "ATZ" and "ATSO=1" when the test

is first invoked. An <ESC> terminates the test.

DDT> 01<CR>
ATZ

OK

ATS0=1

OK

- ATDT9, 615/688-7900<CR>

CONNECT
+e 4

OK

ATH

OK
<ESC>

DT>

26

For 300 baud operation:
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4.0 MONITOR COMMANDS

4.1 View/Change Memory Command (M)

The "M" command allows the operator to view and/or change the contents of any
memory location. To start the command, type "M" followed by the HEX address

to be examined (up to 4 digits):

DDT> M3A1F<CR>
3A1F 63 _

The memory address followed by its data will be printed. As shown below,
typing a <CR> will dlsplay the next memory location, a HEX value followed byb
a <CR) will write the wvalue to the memory locatlon, an up-arrow (") will
display thebprevious location, and a period (.) will terminate the command

and return to the DDT> prompt.

N | DDT> M3A1F<CR>

L/ 3A1F 63 <CR>
3A20 1B <CR> -
3A21 43 77<CR>
3A22 C9 -

3A21 77 <CR>
3A22 C9 .

DDT>

) 27
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4.2 Read/Write I/0 Port Command (P)

The I/0 port command has the same format and uses the same characters to move

to the next and previous port as the "M" command described above. -An

éxample:
DDT> P38<CR> .
38 28 <CR> (Port 38= CBR, Common Base Register)
39 5B <CR> (Port 39= BBR, Bank Base Register)
3A F8 . (Port 3A= CBAR, Common/Bank Area Register)
DDT» |

The three ports listed are the three ports in the 64180's Memory Management

Unit.

4.3 Version Command (X)

. This command prints the current version of DDT88:

N DDT> X<CR>
DDT88 - V1.06, APRIL 21, 1989

-DDT>

28
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APPENDIX B

YSI TEMPERATURE PROBES

AND

THEIR CONNECTION TO THE 8800
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YSI Temperature Prgbgg

As mentioned in section 4.4.5 of this manual, 2 standard YSI Temperature
Probes can be directly cbnnected to the 8800 through a special connector on
the back panel. 1If you have this option you should find this special
connector right above the RS-232 port on thé back panel of the data logger.
If you do not have this option but wish to have it installed, call.ESC‘far a
price quotation.

-The YSI temperature probe’s thermolinear element part number is YSI
#44018 (one can choose different probe styles with the same thermolinear
elemen;). This thermolinear element consists of 2 thermistors. One measures
6K @ 25°C and the other measures 30K @ 25°C. ‘The supporting éircuitry in the
data logger was designed for use with the thermolinear element descfibed
above, therefore, it or its equivalgnt must be used.

Below is a diagram describing how the temperature probes are wired to

the 8 pin AMP’éonnector.

Temp. Probe {1 1 Common Element Common
2 T1 6K Thermistor Lead
3 T2 30K Thermistor Lead
Temp. Probe #2 .. 4 Common Element Common
5 T1 6K Thermistor Lead
6 T2 30K Thermistor Lead
NC No Connection
8 - NC No Connection

Increased Agcuracy Procedure

The guaranteed accuracy for the YSI temperature probe described in the
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USER’S MANUAL |
ESC 8800 DATA LOGGER

OEPA 8800 SOFTWARE
VERSION 2.0

o —————————————

TIN 91-1129.1
September 1991
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