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1 GENERAL

BayTech'sV84 ADR-1 and V84 ADR-1A are programmable combination
andog-to-digitd input, control relay, and switch closure/opticaly isolated input
modules. The ADR-1 and ADR-1A are designed for use with the BayTech
M Series DAC Data Acquisition Cortrollers. The main fegtures of the ADR-
1(A) are:

1 Six 12-hit, successive approximation analog-to-digita (A-to-D) con-
verter inputs.

2. Four eectromechanical, form C, single-pole-double-throw (SPDT)
relays.

3. Six switch closure inputs (ADR-1) or six opticaly isolated voltage
inputs (ADR-1A).

The A-to-D section can be operated in any combination of oneto six
differentid or sngle-ended inputs. Dataresolution is 12 bits. A totd of eight
software sdectable input voltage ranges are available. Sample rates up to
4000 S/sec and data averaging from 1 to 4000 samples are selectable through
configuration options. Data averaging can be expanded to include larger
sample sats by using BayTech or commercidly available application software.

The relays on the ADR-1 are programmable to change state via command or
time schedule (when clock option isingtdled). The relays are capable of
controlling loads up to 3 amps a 120 Vrms. Each rdlay has a st of normally
open (NO) and a set of normaly closed (NC) contacts. The present status of
arelay (energized or de-energized) can be requested by a host
computer/controller.

The switch closure inputs of the ADR-1 provide ardiable method to detect
and report a sate change from high resistiance (open) to continuity (closed) or
viceversa. The opticaly-isolated voltage inputs of the ADR-1A can be
individualy set to detect the presence and change of state of AC or DC
inputs.  The inputs can observe, record, and report when atrangition or event
occurs and the total events that occurred during a selected period.



Time stamping or "Time Tagging" of datais available through the use of a"time
& date’ clock located in M Series units with clock option ingtdled (standard
on M8, M9, and M16 units). A time tag includes month, day, year, hour,
minute and second.

Daa messages are sent to the host computer/controller in one of the following
modes.

1 Upon user request (COMMAND).

2) At a specific date and/or time (SCHEDULE).

3) Redl time reporting (i.e., as data messages are generated -
IMMEDIATE).

The ADR-1 has an HDL-44 femae connector for connection to the
A-to-D and switch closurefisolated voltage inputs. The ADR-1 dso hasa
DA-15 connector for connection to the relays.

2 SPECIFICATIONS
(typical for 25° C unless otherwise noted)

2.1 ANALOG-TO-DIGITAL INPUT SECTION
Channels: 6 Differentid or Single-Ended inputs

Input Resolution: 12 bits, 1 to 4,096 parts. Guaranteed
monotonic over operating temperature range

Type of Converter: Successve-Approximation

Input impedance: > 1 Meg ohms

Input Ranges. +1.25V, +2.5V, +5V, £10V;
Oto1l.25V,0to 2.5V, 0to 5V, Oto 10V

System noise: <1.5LSB rms(dl gans)

Overvoltage Protection: +44 V without damage, power "on"
+30 V without damage, power "off"

Common-M ode Input Voltage: +11 volts (max)

Typical Common-Mode Rejection Ratio: 95 db @60 Hz, dl
ranges



2.2

ACCURACY

Relative accuracy: £1.0 LSB maximum (nonlinesrity +
Quantization error)

Differential nonlinearity: £1.0 LSB maximum (no missing
codes over temperature range)

Full Scale (FS) Error: +0.19% maximum (gain = 1)
+0.025% typical

Offset error: 0.15% maximum
+1 LSB typica (adjustable to O through software)

INTERNAL VOLTAGE REFERENCE: 0.05 % (of 2.5V)
maximum; 0.002% (of 2.5V) typica

SAMPLING:

Sample Rates. 1 to 4000 samples/second

Sample Averaging: 1to 4000 samples

FIFO BUFFER: 12KB (stores up to 6000 averaged samples
w/o aTime Tag or 1500 w/Time Tag without requiring data
trandfer to an externa memory module)

RELAY SECTION

Type and Quantity: Four; SPDT (single pole, double throw),
Form-C, electromechanica

Contact Material: Silver, gold plated

Operate Time: 5msa nomind coil voltage

Release Time: 2 msa nomind coil voltage

Contact Rating: 3 Amps @ 120 Vrms

Life Expectancy: 20 million operations (mechanica)

Voltage I solation: 500 Vrms channd-channd & channel-
ground



2.3

2.4

SWITCH CLOSURE/ISOLATED VOLTAGE
INPUT SECTION

SWITCH CLOSURE INPUTS (V84 ADR-1)

Number of Inputs: 6 with common ground
Drive Distance: Up to 1000 ohms cable resistance,
e.g., AWG 36 - 2400 ft., AWG 24 - 15000 ft.,
AWG 22 - 62000
Debounce: 0to 60,000 msin 10 ms steps (software selectable)

OPTICALLY ISOLATED INPUTS (V84 ADR-1A)

Number of Inputs: 6 (with returns)

Input Voltage Range: 2-24 VAC/VDC

Max Input Current: 10 ma

Min Turn-On Current: 1 ma

Max Turn-On Time: <10 ms

Max Turn-Off Time: <10ms

Max Counter Rate: 100 Hz

Voltage Isolation: 100 Vrms (input-input & input-ground)
Debounce: 0 to 60,000 msin 10 ms steps (software selectable)

GENERAL

POWER REQUIREMENTS: +5VDC (from M Series power
supply), 200 ma maximum, 150 matypica

CONNECTORS:

Relays: DA-15M (15-pin male)

A-to-D & Switch Closure/lIsolated Voltage I nputs:
HDL-44F (44-pin female)

ENVIRONMENTAL.:

Operating temperaturerange: 0°to 70° C
Storage temperaturerange: -40°to 85° C
Humidity: 5% to 95% non-condensing



3 INSTALLATION AND CABLING

The ADR-1 and ADR-1A areingdled inthe M Series chassis as described in
Section 4.5 of the base unit operator's manud.

NOTE: The ADR-1 and ADR-1A cannot beingaled as Module 1. Also, if
an ADR-1(A) isremoved from amodule dot and a different ADR-1(A) is
ingalled in that location, the newly ingtaled module acquires the previous
modul€'s configuration. Moving an ADR-1(A) to a different module location
requires reconfiguration because the configuration parameters are sored as a
function of dot location and module type. The configuration information does
not stay with arelocated module.

Once the ADR-1 or ADR-1A has been ingtalled in the M Series chassis,
connect your analog and isolated voltage input Sgnals to the input connector
J1 with aHDL-44 mae connector. Connect single-ended A-to-D ground
returns to the minus (-) HDL-44 pin connector for the channel(s) to be used.
For example, if Channd 1 isused in single-ended mode, connect your sgna
under measurement to Pin 1 and the ground to Pin 2. Make dl relay
connections to the input connector J2 with a DA-15F connector. Configure
your input cable as shown in Figure 1 on the following page for the ADR-1
andog and switch closure inputs, Figure 2 on Page 6 for the ADR-1A analog
and isolated voltage inputs, or as shown in Figure 3 on Page 7 for relay
connections.
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Circuit Circuit

Connection  Pin# Connection
No Connection 16
A/D Channel #1+ (1 31 Ground
No Connection 17
A/D Channel #1- |2 32 Switch Input #2
Ground 18
A/D Channel #2+ |3 33 Ground
Ground 19
A/D Channel #2- |4 34 Switch Input #3
Ground 20
A/D Channel #3+ |5 35 Ground
Ground 21
A/D Channel #3- |6 36 Switch Input #4
Ground 22
A/D Channel #4+ (7 37 Ground
Ground 23
A/D Channel #4- |8 38 Switch Input #5
Ground 24
A/D Channel #5+ |9 39 Ground
Ground 25
A/D Channel #5- | 10 40 Switch Input #6
Ground 26
A/D Channel #6+ | 11 41 No Connection
Ground 27
A/D Channel #6- | 12 42 No Connection
Ground 28
No Connection 13 43 No Connection
Ground 29
No Connection 14 44 No Connection
Switch Input #1 30
Ground 15

Figure 1. ADR-1Analog and Switch Closulle Lnput donnections (HDL -44F)




J

Circuit Circuit
Connection Pin # Connection

A/D Channel #8+ 16
A/D Channel #1+ | 1 31 Isolated Input #2+
A/D Channel #8- 17
A/D Channel #1- |2 32 Isolated Input #2-
Ground 18
A/D Channel #2+ |3 33 Isolated Input #3+
Ground 19
A/D Channel #2- |4 34 Isolated |nput #3-
Ground 20
A/D Channel #3+ |5 35 Isolated Input #4+
Ground 21
A/D Channel #3- |6 36 Isolated Input #4-
Ground 22
A/D Channel #4+ |7 37 Isolated Input #5+
Ground 23
A/D Channel #4- |8 38 Isolated | nput #5-
Ground 24
A/D Channel #5+ [9 39 Isolated Input #6+
Ground 25
A/D Channel #5- | 10 40 Isolated Input #6-
Ground 26
A/D Channel #6+ | 11 41 No Connection
Ground 27
A/D Channel #6- | 12 42 No Connection
Ground 28
No Connection 13 43 No Connection
Isolated Input #1+ 29
No Connection 14 44 No Connection
Isolated Input #1- 30
Ground 15

Figure 2. ADR-1A Analog and Isolated Voltage Lnput Connections (HDL -44F)

N2
Circuit Circuit
Connection Pin# Connection
No Connection 8
15 No Connection
No Connection 7

14 Relay #4 NC
Relay #2 NC 6
13 Relay #4 Wiper
Relay #2 Wiper 5
12 Relay #4 NO
Relay #2 NO 4
11 Relay #3 NC
Relay #1 NC 3
10 Relay #3 Wiper
Relay #1 Wiper

N

9 Relay #3 NO
Relay #1 NO 1

Figure 3: Relay Connections (DA-15M)



4 OPERATION

This section discusses the genera ADR-1(A) operation (Section 4.1), user-
programmable features (Section 4.2), supported data commands (Section
4.3), data message generation (Section 4.4) and data message presentation
(Section 4.5).

41 GENERAL

The ADR-1(A) consigts of six differentid or sngle ended andog inputs for A-
to-D conversion, four eectromechanica relays, and six switch closure inputs
(ADR-1) or six opticaly isolated voltage inputs (ADR-1A). The ADR-1(A)
communicates to a host computer system viaa host communication module
ingdled inthe M Series chassis. The host communication module isthe
primary user interface to the ADR-1(A) which alows the host
computer/controller to change configuration, send commands, and receive
data

The andog inputs of the ADR-1(A) are operated as Six differentia or angle
ended input channdls. Theinput source is an andog voltage sgnd which is
sampled and digitized into an A-to-D data message. The data message
indicates the actua voltage present on the input channd. Each data message
generated by the A-to-D inputs can be presented in a hexadecimd, decimd,
or voltage format. Dataresolution is 12 bits.

Each ADR-1(A) relay has a set of normaly open (NO) and normaly closed
(NC) contacts and is capable of switching AC and DC loads up to 3 amps.
The relays have zero current leakage and can be used to switch very low-
current loads. All relays can change State via data commands or time
schedule. Individua relay status (energized or de-energized) can be presented
to ahost system automaticaly or upon request. The relay status can bethe
current state or change-in-gtate history of a specific relay. Data associated
with the relay status which is generated by the ADR-1(A) and sent to the host
sysem isreferred to as arelay data message.



The switch closure inputs of the ADR-1 provide a rdliable method to detect
and report a state change from high resistance (open) to continuity (closed) or
viceversa. The optically-isolated voltage inputs of the ADR-1A can be
individualy set to detect the presence and change of state of AC or DC
inputs.

An event is defined as two trangtions of aninput. These trangtions can be HI
to LO and back to HI or LO to HI and back to LO. The Event Polarity
defines which type of trangition defines the start of an event. False reporting
of eventsis prevented by a programmable Debounce Delay. Each input
channd hasan Event Counter which counts the number of events that have
occurred. Each input channdl features a Data Latch where the time and state
of theinitid event for one or more channelsis latched and held until user reset.

Multiple events are stored for later retrieval and andysis. The actua data
associated with an event which is calculated by the ADR-1(A) moduleis
referred to as an event data message.

Data messages are sent to a host communication module automatically or
upon request and are preceded by the unit/module/channd number from
which the data message came. The data message can be optionally appended
witha"red time" Time Tag showing the date and time the data message was
recorded.

Data commands are used to ingtruct the ADR-1 to perform various tasks that
pertain to data acquisition. These include buffer clearing, report asingle data
message or al data messages in the receive buffer, sample/report asingle data
message on demand, energize or de-energize arelay, etc.. The supported
data commands and the data command procedure are described in Section
4.3.

Y ou have the choice of programming the ADR-1 via verbose (menu-driven)
or non-verbose (dynamic) configuration mode. When using verbose
configuration mode, a series of menus prompt you to enter the desired
configuration parameters. Non-verbose or dynamic configuration mode
alows you to program many of the operating parameters of the ADR-1 by
sending configuration commands from the host computer/controller.
Configuration isdiscussed in Section 5.



4.2 USER-PROGRAMMABLE FEATURES

Y ou can program the Sampling Setup (see Section 4.2.1), Reporting Setup
(see Section 4.2.2), Channel Input Setup (see Section 4.2.3), Dynamic
Configuration (see Section 4.2.4), and Relay Operation Schedule (see
Section 4.2.5) onthe ADR-1(A).

4.2.1 SAMPLING SETUP

Sampling Setup alows you to program how the ADR-1(A) takes samples of
the A-to-D and isolated voltage input Sgnas. The items you can program in
the Sampling Setup include Sampling Method, Sample Start Time, Sample
Interval, Sample Rate, Number of Samplesto Average, Debounce Delay,
and Event Polarity. The following subsections describe these features in
more detail.

4211 SAMPLING METHOD

Sampling Method is the manner in which A-to-D sampling isinitiated. The
ADR-1(A) provides three Sampling Methods. These are: Command (upon
request via data commands only), Immediate (upon exiting configuration) and
Schedule (where sampling begins at a specified time). The default Sampling
Method is Command.

42.1.2 SAMPLE START TIME

Sample Sat Timeisthetime A-to-D sampling begins when Schedule
Sampling Method is sdlected. The start of sampling can be delayed up to
twenty-four hours from the current time recorded by the M Series time-of-day
clock. The default Sample Start Timeis 24:00.

4.2.1.3 SAMPLE INTERVAL

The ADR-1(A) can sample A-to-D inputs continuoudly or in repetitive
periods. If arepstitive period is sdlected, the ADR-1(A) samples for a certain
period of time, stop sampling, and then resume sampling after a gpecified time
interval. Sample Intervd is the time between the start of sampling periods.
The duration of a sampling period is determined by the Sampling Rate and the
Number of Samplesto average as described in Section 4.4.1. Choose no
Sample Intervd for Continuous sampling. The default SampleInterval is
continuous.

4214 SAMPLE RATE

Sample Rate is the actud number of samples an ADR-1(A) A-to-D channe
reads in one second. The Sample Rate for individud channels can range from
1 to 4000 samples per second (S/sec). The maximum Sample Rate for an

10



individua channd is 4000 divided by the number of active channds. The
default Sample Rateis 1 S/sec.

4.2.15 NUMBER OF SAMPLESTO AVERAGE

The Number of Samplesto Average isthe number of samples averaged per
A-to-D datamessage. The ADR-1(A) samples at a certain Sampling Rate
and averages a specified number of samples. This average is then quantized
into adiscrete digital value and sent to a host module as a data message upon
request or automatically depending on the Reporting Method. The Number of
Samplesto Average can range from 1 t0 4000. The default Number of
Samplesto Averageis 10.

4.2.1.6 DEBOUNCE DELAY

The Debounce Delay is used to guard against erroneous switch
cosure/isolated voltage input trangtions. A trangtion isnot valid unlessthe
input remains a a changed state for the debounce duration. The debounce
delay can be programmed from 0O (disabled) to 60000 msin 10 ms steps.
Thedefault Debounce Delay timeis O ms.

4.2.1.7 EVENT POLARITY
NOTE: Thissection gppliesto the ADR-1A only.

The Event Polarity is used to ingtruct individua switch closure/opticaly
isolated inputs to detect events based on positive going (LO to HI) trangtions,
negative going (HI to LO) trangtions, or both (dl trangtions). The default
Event Polarity isaHI to LO transtion.

4.2.2 REPORTING SETUP

Reporting Setup alows you to program how the ADR-1(A) reports data
messages to the host module. The items you can program in the Reporting
Setup include Reporting Method, Report Sart Time, Report Interval, Host
Address, Data Format, Time Tag, and Terminating Character(s). The
following subsections describe these featuresin more detall.

4221 REPORTING METHOD

Reporting Method is the manner in which data messages are sent to the
designated host module. The ADR-1(A) provides three Reporting Methods.
These are Command (upon request via data commands), Immediate (upon
exiting configuration), and Schedule (where reporting begins at a specified
time). Thedefault Reporting Method is Command.

4.2.2.2 REPORT START TIME

11



Report Start Timeis the time reporting begins when Schedule Reporting
Method is selected. The start of reporting can be delayed up to 24 hours
from the current time recorded by the M Series time-of-day clock and
reporting occurs in cyclic periods as determined by the Report Interval. The
default Report Start Timeis 24:00.

4.2.2.3 REPORT INTERVAL

Y ou can program the ADR-1(A) to report in repetitive periods using
Schedule Reporting Method, where the ADR-1(A) reports al data messages
in the receive buffer after the specified Report Interva has elgpsed. The
ADR-1(A) reports until the buffer is empty and then report again after the
specified Report Interva has expired. The default Report Interval is
24:00 (every 24 hours).

4224 HOST ADDRESS

Host Addressis the designated host module where data messages are sent
when using Immediate or Schedule Reporting Method. The Host Address
consists of the Unit Number (1 to 32), Module Number (1 to 16), and Port
Number (1 to 4) of the designated host module. The default Host Address
isUnit 1, Module 1, Port 1.

4.2.2.5 DATA FORMAT

Data Format is the format of A-to-D data messages sent to the designated
host module which can be in Hexadecimad, Decimd, or Engineering Units
(volts). When Hexadecimad Data Format is selected, the data message
appears as a hexadecimal value between 000 Hex (low range) and FFF Hex
(high range). When Decima Data Format is selected, the data message
gppears as adecima value between 0 (low range) and 4095 (high range).
When Engineering Units Data Format is selected, the data message appears
asthe actual sampled voltage. The default Data Format is Hexadecimal.

4.2.2.6 TIME TAG

When Time Tag is endbled, atime tag is gppended immediately after the data.
Thetime tag consigts of the month, day, year, hour, minute, and second a
which the data was sampled. Time Tag can be enabled or disabled. The
default Time Tag isdisabled.

4.2.2.7 TERMINATING CHARACTER(S)
Terminating Character(s) are added at the end of a complete data message to

meatch the requirements of the host termina or gpplication software. The
Terminating Character(s) conssts of one or two hexadecimal characters. The

12



default Terminating Charactersare OD Hex (Carriage Return)
followed by OA Hex (Line Feed).

4.2.3 CHANNEL INPUT SETUP

Channd Input Setup alows you to program the various measurement features
of the ADR-1(A) A-to-D voltage inputs. The items you can program in the
Channel Input Setup include Range, Unipolar/Bipolar, and Enable/Disable.
The following subsactions describe these features in more detall.

4.2.3.1 RANGE

Range is the desired working voltage range of the A-to-D channd inputs.

Y ou can choose one of eight different voltage ranges. The voltage range
depends on the Unipolar/Bipolar voltage input polarity setting discussed in
Section 4.2.3.2. The unipolar voltage rangesare: 0to +10 valts, 0to +5
volts, 0 to +2.5 volts, and 0 to +1.25 volts. The bipolar voltage ranges are -
10 to +10 valts, -5 to +5 volts, -2.5t0 +2.5 valts, and -1.25 to +1.25 volts.
The default Rangeis0to +10 valts.

4.2.3.2 UNIPOLAR/BIPOLAR

The Unipolar/Bipolar setting is used in conjunction with the Range to establish
the desired A-to-D input voltage range. A Unipolar setting dlows an input to
range from 0 to +X volts and a bipolar setting dlows an input to range from -
X to +X voltswhere X isthe selected voltage range. The default
Unipolar/Bipolar setting isUnipolar.

4.2.3.3 ENABLE/DISABLE

The Enable/Disable sdection is used to enable or disable individud A-to-D
input channels on the ADR-1(A) for data acquidition. Up to Six active
channedls can be programmed. The default Active Channels setting has
Channe 1 active and all other channelsinactive.

4.2.4 DYNAMIC CONFIGURATION

Y ou can enable or disable Dynamic Configuration for the ADR-1(A).
Dynamic configuration mode alows non-verbose or "on-the-fly" configuration
commands to be issued to the ADR-1(A) which are summarized in Section
5.2. Thedefault Dynamic Configuration setting is disabled.

4,25 RELAY OPERATING SETUP
The Relay Operating Setup dlows you to program the relay time schedule.

Y ou can view the current relay schedule, create and/or modify the current
schedule, enable or disable individua events, and ddete individua events.
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The default relay scheduleis null (no schedule).
4.3 DATA COMMANDS

Y ou can issue ADR-1(A) data commands through a host module to perform
sngle operations while temporarily overriding the modul€'s current operating
configuration. Some data commands apply to al types of DAC modules,
while others gpply to specific modules. Data commands can be entered
repeatedly to get specific data messages or to direct the ADR-1(A)'s actions.
Y ou may issue a Sngle data command for action on multiple channels. Data
commands mugt be used to obtain data messages when using Command
Reporting Method. ADR-1(A) data commands are sent through a host
module using the following procedure:

1. Sdect the ADR-1(A) from the host module by sending a select
seguence which consists of the port select code ($BT - default), the
gppropriate unit number followed by a colon (01: to 30: - for
cascaded units only), the desired module number (2 to 16), and a
terminating character of Carriage Return (OD Hex) or Line Feed
(OA Hex). For example, to select an ADR-1(A) Module ingtalled as
Module 15 in a non-cascaded unit using the default port select code,
send $BT 15<cr>.

2. Once the ADR-1(A) is sdlected, it goes into Command Mode
alowing you to send data commands. The ADR-1(A) data
commands begin with two capita |etters designating the specific
command and are terminated with a Carriage Return. Most data
commands aso require a number between the command letters and
Carriage Return. This number istypicaly the desred input
channel(s) for the data command. If you have arequirement to send
the data command to multiple channels smultaneoudy, you can use
one of the following formats as shown for the SA (sample) command:

SA1,2,3,4,5,6<cr> Take asingle sample for Channels 1-6
SAl-6<cr> Take asingle sample for Channels 1-6
SAD<cr> Take asingle sample for Channels 1-6

SA1,2,4-6<cr> Takeasingle samplefor Channels 1-2 and 4-6

3. After you have sent the desired data commands to the ADR-1(A)
module, you can disconnect from the ADR-1(A), by sending
$BT<cr>. You can disconnect from the ADR-1(A) and sdlect a
different module or the base unit by sending $BT X<cr>, where X is
the desired module number or O for the base unit.

IMPORTANT: If the ADR-1(A) isoperating in self reporting
mode (i.e., Immediate or Schedule Reporting Method) and a host
device issues a data command, the host system mugt disconnect by
sending the Port Select Code and Carriage Return or Line Feed
before the ADR-1(A) resumes sending data messages to the
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designated host module.

The supported data commands are divided up into three sections. Section
4.3.1 describes the data commands supported by the analog-to-digital inputs,
Section 4.3.2 describes the data commands supported by the relays, and
Section 4.3.3 describes the data commands supported by the isolated voltage
inputs. Appendix A provides these same commands in a condensed version
for quick reference.

4.3.1 DATA COMMANDS FOR ANALOG-TO-
DIGITAL INPUTS

43.11 CLEAR BUFFER COMMAND

The Clear Buffer (CB) command is useful to clear dl old A-to-D data
messages from the FIFO buffer when anew data messageis started. If the
buffer is not cleared, previous data messages remain in the buffer until
overwritten. The Clear Buffer command has the following format: CBn<cr>
where n = Channel# (1to 6 or O for al).

43.1.2 REPORT ALL BUFFERED A-TO-D DATA
MESSAGES COMMAND

The Report All Buffered A-to-D Data Messages (RA) command ingtructs the
ADR-1(A) to report al A-to-D data messages currently stored in the buffer
of the selected channdl(s). The Report All Buffered A-to-D Data Messages
commeand has the following format: RAn<cr> where n = Channel# (1to 6 or
Ofor dl).

43.1.3 REPORT A SINGLE BUFFERED A-TO-D
DATA MESSAGE COMMAND

The Report a Single Buffered A-to-D Data Message (RS) command instructs
the ADR-1(A) to report the first sample stored in the buffer of the selected
channel(s). The Report a Single Buffered A-to-D data message command
hes the following format: RSn<cr> where n = Channd# (1 to 6 or O for dl).

4.3.1.4 SAMPLE COMMAND

The Sample (SA) command ingtructs the ADR-1(A) to read and report a
single data message for each A-to-D channel specified. The A-to-D data
message is made from the programmed No. of Samplesto Average taken at

the programmed Sample Rate. The Sample command has the following
forma: SAn<cr> where n = Channel# (1 to 6 or O for al).

4.3.2 DATA COMMANDSFOR RELAYS
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43.2.1 DE-ENERGIZE RELAY COMMAND

The De-energize Relay (DR) command ingructsthe ADR-1(A) to de-
energize the specified rday(s). The De-energize Relay command has the
following format: DRn<cr> wheren = Relay# (1to 4 or O for al).

43.2.2 ENERGIZE RELAY COMMAND

The Energize Relay (ER) command indructs the ADR-1(A) to energize the
specified rday(s). The Energize Rday command has the following formet:
ERn<cr> wheren = Reay# (1 to 4 or O for dll).

4.3.2.3 SEND RELAY DATA COMMAND

The Send Relay Data (RD) command ingtructs the ADR-1(A) to report all
data messages currently stored in the buffer of the sdlected relay(s). The Send
Relay Data command has the following format: RAn<cr> where n = Relay#
(1to4or Ofor dl).

4.3.3 DATA COMMANDS FOR SWITCH/ISOLATED
VOLTAGE INPUTS

43.3.1 CLEAR EVENT COUNTER COMMAND

The Clear Event Counter (CC) command is used to reset the event counter
for one or more switch closure/isolated voltage input channels to zero without
reading the value of the event counter. The function of the event countersis
discussed in Section 4.4.3. The Clear Event Counter command has the
following format: CCn<cr> where n = Channg# (1 to 6 or O for dl).

4.3.3.2 CLEAR SWITCH/ISOLATED VOLTAGE
INPUT BUFFER

The Clear Switch/Isolated Voltage Input Buffer (Cl) command is used to

clear dl old data messages related to the switch closure/isolated voltage inputs
when anew data message is Sarted. |If the buffer is not cleared, previous data
messages remain in the buffer until overwritten. The Clear |solated Input
Buffer command has the following format: Cln<cr> where n = Channel# (1
to6 or Ofor dl).

4.3.3.3 CLEAR EVENT LATCH DATA
The Clear Event Counter (CR) command is used to clear the event latch

buffer. Latched dataisdiscussed morein Section 4.4.3. The Clear Event
Counter command has the following format: CRc<cr> where ¢ = Channd#
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(1to6or Ofordl).

4.3.3.4 REPORT EVENT COUNTERS
COMMAND

The Report Event Counter (RC) command ingtructs the ADR-1(A) to report

how many times an event has occurred for one or more channels sSince the last

time a counter reset command wasissued.  This command does not reset the

event counter. The Report Event Counter command has the following format:
RCn<cr> where n = Channel# (1to 6 or O for al).

4.3.3.5 REPORT ALL BUFFERED
SWITCH/ISOLATED VOLTAGE INPUT
DATA MESSAGES COMMAND

The Report All Buffered Switch/Isolated Voltage Input Data Messages (RI)
command ingructs the ADR-1(A) to report al data messages currently stored
in the buffer of the sdlected channel(s). The Report All Buffered Input Data
Messages command has the following format: RIn<cr> where n = Channd#
(1to6or Ofor al).

4.3.3.6 REPORT LATCH DATA COMMAND

The Report Latch Data (RL) command ingtructs the ADR-1(A) to report the
active date of theinitid event and the time the initid event occurred (if time
tagging is enabled). This command does not reset the latch buffer. The
Report Event Latch Data has the following format: RLn<cr> wheren =
Channel# (1 to 6 or O for dl).

4.3.3.7 REPORT EVENT COUNTER AND RESET
COMMAND

The Report Event Counter and Reset (RO) command ingtructs the ADR-1(A)
to report how many times an event has occurred for one or more channdls and
then reset the event counter to zero. The Report Event Counter and Reset
command has the following format: ROn<cr> where n = Channel# (1 to 6 or
O for dl).

4.3.3.8 REPORT EVENT LATCH DATA AND
RESET COMMAND

The Report Event Latch Data and Reset (RR) command ingtructs the ADR-
1(A) to report the active gtate of the initid event, thetime the initid event
occurred (if time tagging is enabled), and then reset the latch buffer. The
Report Event Latch Data and Reset command has the following format:
RRn<cr> where n = Channd# (1 to 6 or O for dl).

17



4.3.3.9 SEND SWITCH/ISOLATED VOLTAGE
INPUT STATUSCOMMAND

The Send Switch/Isolated Voltage Input Status (SI) command reports back
the current status of the switch closure inputs (continuity or high resistance) or
isolated voltage inputs (voltage or no voltage). The Send Switch/lsolated
Voltage Input Status commeand has the following format: SIn<cr> wheren =
Channel# (1 to 6 or O for dl).

4.3.3.10 REPORT LATEST SWITCH/ISOLATED
VOLTAGE INPUT DATA MESSAGE
COMMAND

The Report Latest Switch/Isolated Voltage Input Data Message (SL)
command reports the most recent data message in the buffer of the selected
input(s). The Report Latest Switch/Isolated Voltage Input Data Message
command has the following format: SLn<cr> where n = Channel# (1to 6 or
Ofor dl).

4.3.3.11 REPORT OLDEST SWITCH/ISOLATED
VOLTAGE INPUT DATA MESSAGE
COMMAND

The Report Oldest Switch/Isolated Voltage Input Data Message (SO)
command reports the oldest data message in the buffer of the selected
input(s). The Report Latest Switch/Isolated Voltage Input Data Message
command has the following format: SOn<cr> where n = Channel# (1 to 6 or
O for dl).

44 DATA MESSAGE GENERATION

Section 4.4.1 discusses and og-to-digital data message generation, Section
4.4.2 discusses relay data message generation, and Section 4.4.3 discusses
switch closure and isolated voltage input data message generation.

4.4.1 A-TO-D DATA MESSAGE GENERATION

The ADR-1(A) generates A-to-D data messages by taking samples of the
andog input voltage(s) a a specified sampling rate. The ADR-1(A) computes
an average value of these samples and presents this average to the host

device. The number of samples taken per data message is determined by the
Number of Samplesto Average. The ADR-1(A) samples andog inputsin
one of threeways. Command (via command only), Immediate, and Schedule.
A host module can request an A-to-D data message on command using any
of these Sampling Methods. Immediate Sampling Method provides
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continuous or repetitive interval sampling. Schedule Sampling Method is
basicdly the same as Immediate except sampling begins at a specified Sample
Start Time.

If aSample Interva is used, the ADR-1(A) samples the input(s) in repetitive
intervas. The Sample Interva is the time between the sart of sample periods.
A sample period is the time the ADR-1(A) actualy samples between each
Sample Interva (see Figure 3 on the following page). The sample period is
computed by dividing the Sampling Rate by the Number of Samplesto
Average. For example, suppose every 10 minutes you desireto sample a a
60 S/sec rate and average 720 samples. The ADR-1(A) acquires 720
samplesin 12 seconds (720/60), buffers the data, then waits 9 minutes and 48
seconds before taking another 720 samples. If the Report Interva isset to 10
minutes, the data collected during the most recent Sample Interva is reported.
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Figure 3: samplelinterval

4.4.2 RELAY DATA MESSAGE GENERATION AND
CONTROL

A host computer/controller connected to a host module can receive relay data
messages and control individua relays on a ADR-1(A) module. Relay data
message generation depends on the Reporting Method used. When using
Immediate Reporting Method, the ADR-1(A) generates arelay data message
whenever a change-in-state of arelay occurs (i.e., energized to de-energized
or vice versd). When using Schedule Reporting Method, the ADR-1(A)
generates arelay data message whenever a change-in-state of arelay occurs
aiter the Report Start Time has elgpsed (see Section 4.2.2.2). When using
Command Reporting Method, the ADR-1(A) generates arelay data message
using RD command only (see Section 4.3.2.3).

Regardless of the Reporting Method used, the host system can obtain arday
data message showing the present Sate of arday by sending the RD
command.

Individua relays can be controlled directly by ahost computer/controller via
command, by schedule, or both. When relays are controlled using aschedule,
each energizing and de-energizing of arelay isreferred to asarelay event.
Up to 12 relay events can be programmed in the schedule. Once the relay
event schedule has been programmed, you can enable, disable, or delete
Specific relay events.

Each rdlay event consgts of a Start Time, Duration, Interva, and Relay
Number. The Event Start Time consigts of the day of the week and the
hour/minute/second of the day the initid event isto occur. The Event Duration
Timeisthe amount of time a specified relay is energized and can be
programmed in hours'minutes or milliseconds. Event Intervd isthe desired
time subsequent occurrences of the same event transpire. Event Interva
conssts of the desired day of the week and hour/minute/second of the day.
The Relay Number isthe particular relay that is energized for a specific event.
For example, you could program arelay to activate a sprinkler system
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garting on the following Monday a 5:00pm for one hour and then recurring
every Monday, Wednesday, and Friday at 5:00pm for one hour.

443 SWITCH CLOSURE AND ISOLATED
VOLTAGE INPUT DATA MESSAGE
GENERATION

Event data messages generated by the switch closure or isolated voltage
Inputs are in response to an event. An event is defined as a change-in-date of
an input channel and return to the origind state. An event may be started on a
risng edge (LO to HI) or afdling edge (HI to LO) as determined by the
Event Polarity (see Section 4.2.1.7).

An ADR-1 switch closure input is considered to be a a"HI" state (1) when
the switch is closed (continuity) and a"LO" state (0) when the switch is open
(infinite resstance). An ADR-1A isolated voltage input is consdered to be at
a"HI" gate (1) when there is voltage detected and a"LO" state (0) whenever
thereis no voltage detected.

When LO to HI Event Polarity is sdlected, dl LO to HI trangtions are
reported asa"1". If HI to LO Event Polarity issdected, al HI to LO
trangtionsarereported asa"0". If BOTH is selected for Event Polarity, dl
trangtions are reported (LO to HI trangtions are reported as 1" and HI to
LO trangitions are reported as"0").

An event data message is the actud data associated with an event which is
caculated by the ADR-1(A) module and sent to the host computer/controller.
The way an event data message is presented to the host computer/controller

Isdescribed in Section 4.5.

Event data message reporting depends on the Reporting Method used. I
Immediate Reporting Method is used, the ADR-1(A) reports an event data
message whenever an event occurs. |f Schedule Reporting Method is used,
the ADR-1(A) reports an event data message when an event occurs after the
Report Start Time has elapsed (see Section 4.2.2.2). If Command Reporting
Method is used, the ADR-1(A) reports an event data message on command
only.

The ADR-1(A) module can observe, record, and report when an event
happened, how long the event lasted, and how many events occurred for each
individua channd. Theinitid occurrence of an event sets the event latch bit
and stores the associated time in the Data Latch. Y ou can read the state of
theinitia event and the time it was recorded (if time tagging is enabled) by
issuing the RL or RR commands (see Section 4.3.3.6 and Section 4.3.3.8

respectively).

The Event Counter reflects the tota number of events that have occurred for
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a specific input since the Event Counter was last cleared using the CC or RO
commands (see Section 4.3.3.1 or Section 4.3.3.7 respectively). The Event
Counter counts up to 65,535 and then rolls over to 0. Therefore, the Event
Counter should be read and reset on aregular basis. Y ou can read the
current Event Counter vaue by sending the RC or RO command. The Event
Counter triggers on the rising edge of atrangtion when LO to HI Laich
Polarity is selected, on the faling edge of atranstion when HI to LO Latch
Polarity is sdected, or on the risng and fdling edge of a trangtion when Event
Polarity is set for BOTH. Examples of using the Event Counter would include
counting items moving on a conveyor belt and process control where apre-
determined number of events must take place before a defined action may
take place.

NOTE: A trangtion must have a duration greater than one millisecond plus
the current Debounce Delay time to be considered as part of avalid event and
subsequently increment the Event Counter.

45 DATA MESSAGE PRESENTATION

Section 4.5.1 discusses A-to-D data message presentation, Section 4.5.2
discusses relay data message presentation and control, and Section 4.5.3
discussesisolated voltage input data presentation.

4.5.1 A-TO-D DATA MESSAGE PRESENTATION

A-to-D Data message presentation varies dightly in format depending on
module configuration. Entries such as, time tag, data format, number of active
channels, etc. dl change how data messages appear to a host-controller.
However, dl data messages are presented in the same basic order of fields as
follows

UU:MM,CC HHH or DDDD or VVVVV MM/DD/YY HH:MM:SS

where, UU isthe M Series Unit Number
MM isthe ADR-1(A) Module Number
CC isthe ADR-1(A) Channe Number
HHH isaHex vaue ranging from 000 to FFF
DDDD isaDecimd vaue ranging from 0 to 4095
VVVVV isan Engineering unit ranging from -9.9999 to
+9.9999 volts
MM isthe month (if Time Tag endbled)
DD istheday (if Time Tag endbled)
YY istheyear (if Time Tag enabled)
HH isthe hour (if Time Tag enabled)
MM isthe minute (if Time Tag enabled)
SS isthe second (if Time Tag enabled)
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EXAMPLE: A complete data message from an ADR-1(A) indaled as Unit
1, Module 15 with Channels 1-6 active using Hex Data Format and having

Time Tag enabled, would gppear asfollows:.
1:15: 1 7FE 11/18/93 09:12:22

1: 15: 2 7FA 11/18/93 09:12:22
1: 15: 3 8C3 11/18/93 09:12:22
1: 15: 4 CD4 11/18/93 09:12:22
1: 15: 5568 11/18/93 09:12:22
1: 15: 6 O4E 11/18/93 09:12:22
UNIT#
MODULE#
CHANNEL#
DATA
DATE
TIME
Data meﬁage&tequeﬁed th![ of Data Commands might include
the messages from one or moye

4.5.2 GE|PRESENTATION

Relay data message presentation varies dightly in format depending on module
configuration. However, al data messages are presented in the same basic
order of fidldsasfollows:

UU:MM,CCR 1or OMM/DD/YY HH:MM:SS

where, UU isthe M Series Unit Number
MM isthe ADR-1(A) Module Number
CC isthe ADR-1(A) Channd Number
R indicatesrelay data
1 indicatestherday isenergized
0 indicatesthereay is de-energized
MM isthe month (if Time Tag endbled)
DD istheday (if Time Tag enabled)
YY isthe year (if Time Tag enabled)
HH isthe hour (if Time Tag enabled)
MM isthe minute (if Time Tag enabled)
SSisthe second (if Time Tag enabled)

EXAMPLE: A complete relay data message from an ADR-1(A) indaled as

Unit 1, Module 15 with Channels 1-4 active using Hex Data Format and
having Time Tag enabled, would appear asfollows:
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1:15:1 R111/18/93 09:12:22
1:15: 2 R111/18/93 09:12:22
1:15: 3 R111/18/93 09:12:22
1:15:4 R 111/18/93 09:12:22

UNIT# |

MODULE#

RELAY#

RELAY DATA INDICATOR

RELAY STATUS |
DATE 1
TIME

Daa messages requested through the use of data commands might include
messages from one or more relays.

4.5.3 SWITCH CLOSURE AND ISOLATED
VOLTAGE INPUT DATA MESSAGE
PRESENTATION

Switch closure or isolated voltage input data message presentation varies
dightly in format depending on module configuration and the actud deta
command(s) sent. However, al event data messages are presented in the
same basic order of fields asfollows:

UU:MM,CCI| 1or OMM/DD/YY HH:MM:SS

where, UU isthe M Series Unit Number
MM isthe ADR-1(A) Module Number
CCisthe ADR-1(A) Channe Number
| indicates switch closure or isolated voltage input data
1 indicates event polarity
0 indicates event polarity
MM isthe month (if Time Tag enabled)
DD istheday (if Time Tag enabled)
YY istheyear (if Time Tag enabled)
HH isthe hour (if Time Tag enabled)
MM isthe minute (if Time Tag enabled)
SSisthe second (if Time Tag enabled)

The following example shows data messages received using immediate or

schedule reporting where the ADR-1(A) isingtdled in Unit 1 Module 15 with
Time Tagging enabled:
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1: 15,1 | 1 11/18/93 09:12:22<cr><If>
1:15,2 | 1 11/18/93 09:12:22<cr><If>

UNIT# ;
MODULE#

CHANNEL#
SWITCH CLOSURE OR
ISOLATED VOLTAGE INPUT
INDICATOR 1
CHANNEL STATUS

DATE
TIME

If you issue the RC (Report Event Counter) or the RO (Report Event Counter
and Reset) commands, the module responds with a data message showing the
Event Counter. The following example shows an Event Counter data message
for Channd 1 wherethe ADR-1(A) isingdled in Unit 1 as Module 15 with
Time Tagging endbled:

1:15,1 N 11/18/93 09:12:22

UNIT# g
MODULE

CHANNEL#

EVENT COUNT

DATE 1

TIME |

In thisexample, N is the number of recorded events (0 to 65,535).

If youissuethe S (Send Isolated Input Status), RI (Report All 1solated Input
Data Messages), SL (Report Latest Isolated Input Data Message), SO
(Report Oldest Isolated Input Data Message), RR (Report Latch Dataand
Reset), or RL (Report Latch Data) commands, the ADR-1(A) responds with
adata message smilar to the following for Channd 1 wherethe ADR-1(A) is
ingaled in Unit 1 as Module 15 with Time Tagging enabled:

1:15,1 1 11/18/93 09:12:22

UNIT# |
MODULE#

CHANNEL# |
LATCHED EVENT STATUS |
CURRENT CHANNEL STATUS,
OR EVENT POLARITY
DATE
TIME

The "Latched Event Status' field shown above isvalid for the RL and RR
commands. If the laich has not been s, thisfidd is"0" and no time tag will
be appended. The "Current Channel Status' field isvaid for the S| command.
Thisfidd is"1" if voltageis detected and "0" if no voltage is detected. The
"Event Polarity” fidd isvdid for the RI, SL, and SO data commands.

5 CONFIGURATION

Y ou can program the ADR-1(A) using a menu-driven configuration procedure
from a host module or the M Series service port as described in Section 5.1
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or by sending dynamic configuration commands from a host module as
described in Section 5.2. Y ou can view the current configuration from the
front pand (see Section 5.3).

5.1 MENU-DRIVEN CONFIGURATION

To access the menu-driven configuration mode of the ADR-1(A) from any
host module, use the following procedure:

1 Configure the host termindl’s serid parameters to match those
of the host module. From the factory, the host module is st
a 9600 baud, 8 bit word size, 1 top bit, no parity, and
XON/XOFF disabled. If you do not have adumb termina or
atermina emulation program, BayTech supplies a utility
diskette which includes software to put an IBM PC or
compatible into atermina mode (TERM.EXE).

2. Connect to the ADR-1(A) module by sending the port select
code ($BT - default), the appropriate unit number followed by
acolon (01: to 30: - for cascaded units only), the desired
module number (2 to 16), and Carriage Return or Line
Feed.

3. Access configuration mode by sending $SCONFIG<cr>.

For example, if the ADR-1(A) isingtaled as Module 2 in a non-cascaded unit
and the default port select code ($BT) is used, send

$BT2<cr>$CONFI G<cr> to enter into configuration mode. No characters
should be typed between $BT2<cr> and SCONFIG<cr>. If this happens,
the entire configuration sequence is discarded and you will have to send the
configuration sequence again.

To access the menu-driven configuration mode of the ADR-1(A) from the
service port, use the following procedure:

1 Connect atermind to the EIA-232 service port and configure the
termind's seria parameters to 9600 baud rate, 8 word size, 1 stop bit,

and no parity.

2. Connect to the ADR-1(A) by sending $BAYTECH, the desired
module number (2 to 16), and Carriage Return or Line Feed.

3. Access configuration mode by sending $CONFIG<cr>. Following
the example above, you would send
$BAY TECH 2<cr>$CONFI G<cr> to configure Module 2.

5.1.1 CONFIGURATION MAIN MENU
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The ADR-1(A) ingtalled as Module X responds to the receiving of
$CONF G<cr> with an identification block and amenu of the available
configuration options Smilar to the following:

Copyright (c) Bay Technical Associates,1995
DAC V84 ADR-1 Rev. 1.##
ThisModuleis X

CONFIGURATION MAIN MENU

Module Status.........cceoveuee 1
Sampling Setup.........ccoceeuee. 2
Reporting Setup.........cccceeee 3
Channel Input Setup............ 4
Dynamic Configuration....... 5
Relay Scheduler................. 6

EXiteeiiiiiiiieiieee e X

Enter Selection:

Enter the number corresponding to your desired choice. Each choice invokes
asub-menu. Each sub-menu is described in the following sections. When
you exit a sub-menu, you are returned to the configuration main menu. When
"Exit" is sdlected from the main menu, the ADR-1(A) exits from configuration
mode and go into an active data collection mode.

NOTE: The configuration menus shown in the following sections are
depicted with factory default settings and may vary dightly in presentation.

NOTE: All commands must be in uppercase.

5.1.2 MODULE STATUS

By responding to the Enter Selection: message at the end of the
Configuration Main Menu (see Section 5.1.1) with "1" (Module Status), you
can review the current configuration status.  The ADR-1(A) responds with a
menu Smilar to the following:

MODULE STATUS

Sampling Method.................... COMMAND
Sample Start Time.................. HH:MM
Sample Interval...........o...... HH:MM:SS
Sample Rate..........cccevveneee. 1S/sec

No. of Samplesto Average.......... 10
Debounce Delay (Milliseconds X 10).1

Event Polarity.........ccccocue.. LO to HI
Reporting Method................... COMMAND
Reporting Start Time............... 24:00

Press a key to continue or X to Exit...

MODULE STATUS

Report Interval.................... 24:00

Relay Operating Schedule........... DISABLED
Host Address..........ccuec.u..... 1:1,1
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Terminating Character(s)........... ODOA
Dynamic Configuration Commands.....DISABLED

Press a key to continue or X to Exit...
Analog channel configuration:
CHANNEL ACTIVE MODE RANGE

NO UN 0-10
NO UN 0-10
NO UN 0-10
NO UN 0-10
NO UN 0-10
NO UN 0-10
NO UN 0-10
NO UN 0-10

oO~NOOTA~WN R

Press any key to Exit...

5.1.3 SAMPLING SETUP

By responding to the Enter Selection: message &t the end of the
Configuration Main Menu (see Section 5.1.1) with "2" (Sampling Setup), you
can program how the ADR-1(A) samples the A-to-D and switch
closurefisolated voltage input Sgndls. Theitems you can program are
Sampling Method, Sample Start Time, Sample Interval, Sample Rate,
Number of Samples to Average, Debounce Delay, and Event Polarity.
The operationd functiondity of theseitemsisdiscussed in Section 4.2.1. The
ADR-1(A) responds with the Sampling Setup menu as follows:

SAMPLING SETUP

Sampling Method.................... 1
Sample Start Time.................. 2
Sample Interval............c...... 3

Enter Selection:

If you respond to one of the above sdectionswith 1to 7, asub-menu is
presented for that item. After making any necessary changes under sub-
menus 1 to 7, you be returned to the Sampling Setup menu. The "Exit"
selection returns you to the Configuration Main Menu.

5.13.1 SAMPLING METHOD
By responding to the Enter Selection: message at the end of the Sampling
Setup Menu with " 1" (Sampling Method), you can program the method in

which A-to-D sampling isinitiated. The ADR-1(A) responds with the Select
Sampling Method sub-menu as follows:
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SELECT SAMPLING METHOD

Sampling Method.................... COMMAND
Command..........ccceeeeiineeenns 1
Immediate............ccovvveeenne. 2
Schedule..........cccceveunneen. 3

[ X

Enter Selection:

The ADR-1(A) provides three A-to-D Sampling Methods. These are
Command (upon request via data commands only), Immediate (upon exiting
configuration), and Schedule (where sampling begins & a specified time).
When Command Sampling Method is selected, the ADR-1(A) samples only
when the SAn command isissued (see Section 4.3.1.4). One data message
isread a the programmed Sampling Rate and No. of Samplesto Average
and reported to the host device for each channd specified. The SAn
command can be issued to the ADR-1(A) in any of the three Sampling
Methods.

When Immediate Sampling Method is selected, the ADR-1(A) samples at the
selected Sample Rate, Sample Interval, and Number of Samplesto Average
immediatdly after exiting the Configuration Main Menu. When Schedule
Sampling Method is selected, the ADR-1(A) begins sampling at the
programmed Sample Start Time (see Section 5.1.3.2). Sampling occurs a
the programmed Sample Rate, Sample Interva, and Number of Samplesto
Average. The Sample Start Time is programmable up to 24 hours in advance
of the current time & date clock time.

IMPORTANT: If you program the ADR-1(A) to commence sampling after
the Report Start Time (see Section 5.1.4.2), data messages are not furnished
until the Sampling Start Timeisreached. Conversdly, if you sart sampling
before the Report Start Time, the first report contains al data sampled and
buffered until reporting isinitiated.

NOTE: When a"Command' sampleis requested by entering the SAn data
command, the Reporting Method and Sampling Method currently
programmed are overridden and a single data message is read and reported.
Multiple SAn commands can be entered before returning to self-reporting
operation. To resume the programmed Sampling Method and Reporting
Method, send the port select code followed by Carriage Return.

5.1.3.2 SAMPLE START TIME

By responding to the Enter Selection: message at the end of the Sampling
Setup Menu on page 33 with 2" (Sample Start Time), you can program when
the ADR-1(A) begins A-to-D sampling when using Schedule Sampling
Method. The ADR-1(A) responds with the Sample Start Time sub-menu as
follows
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SAMPLING START TIME

Sampling Start Time................ HH:MM
Current Date and Time.............. MM/DD/YY HH:MM:SS

Enter Hours (0-24) <cr>, or X to Exit:
Enter Minutes (0-59) <cr>, or X to Exit:

This menu shows the current Sample Start Time, the base unit's current date
and time, and prompts you to enter the desired Sampling Start Time.
Sampling can be delayed up to 24 hours from the current time. The Current
Date and Time are the vaues reported by the base unit'stime & date clock
when the reporting start time entry was sdected.

IMPORTANT: The Current Date and Time is not updated during data
entry. Therefore, you must consider any delays from the time you enter the
Sample Start Time until you exit the Configuration Main Menu. Be sureto st
the Sample Start Time late enough to complete dl configurations and exit the
Configuration Main Menu before the designated Sample Start Time. If you
set a Sample Start Time and exit the main configuration menu after the
designated Sample Start Time dapses, sampling is delayed until the following
day.

Enter the desired Sample Start Time. For example, suppose the current time
i 9:20:30 and the Sample Start Time is set to 10:45. After you exit the
Configuration Main Menu, the ADR-1(A) sarts sampling dataat 10:45 at the
programmed Sampling Setup. If the M Series|oses power, sampling resumes
the next time the designated Sample Start Time is observed by the time-of day
clock. If, for example, power isremoved at 11:30 and restored at 12:00 and
the Sample Start Time is set to 10:45, sampling resumes a 10:45 the following

day.
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5.1.3.3 SAMPLE INTERVAL

By responding to the Enter Selection: message at the end of the Sampling
Setup Menu on page 33 with "3" (Sample Interva), you can program the
ADR-1(A) to do A-to-D sampling continuoudy or sample in repetitive
periods when using Immediate or Schedule Sampling Methods. The ADR-
1(A) responds with the Sample Interva menu asfollows:

SAMPLE INTERVAL

Sample Period........c..cccceuene. HH:MM:SS or "CONTINUOUS"
NOTE Enter 00:00:00 for continuous sampling.

Enter Hours (0-24) <cr>, or X to Exit:

Enter Minutes (0-59) <cr>, or X to Exit:
Enter Seconds (0-59) <cr>, or X to Exit:

Enter the desired Sample Interval. Enter 00:00:00 for continuous sampling.
Continuous sampling is conducted at the programmed Sample Rate and
Number of Samplesto Average.

If aSample Interva is entered, repetitive sampling occurs where the ADR-
1(A) samples for a specified period of time and then stop sampling for a

Specified timeintervd. Sample Intervd isthe time interval between the sart of
sampling periods. The length of time of sampling periodsis determined by the

Sampling Rate and the Number of Samplesto Average as described in
Section 4.4.1.

5.1.34 SAMPLE RATE

By responding to the Enter Selection: message at the end of the Sampling

Setup Menu on page 33 with "4" (Sample Rate), you can program the rate of
A-to-D sampling as afunction of samples/sec. The ADR-1(A) responds with

the Sample Interva menu asfollows:
SAMPLE RATE
Sample Rate........cccceevueeee. 1S/sec

Enter Rate (1-4000S/sec) <cr>, or X to Exit:

Samples rates between 1 and 4000 samples/sec can be sdlected. The
programmed Sample Rate is the sample rate for individud channds. The

maximum sample rate for an individua channd is 4000 divided the number of
active channds. For example, if there are eight active channds, the maximum

individua channd samplerate is 500S/sec.

The maximum sample rate, based on the number of active channds selected,

iscaculated automaticaly. If you try to exceed the maximum individud
channd samplerate, your entry isignored and the correct maximum rate

displayed.
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NOTE: The number "4000" in the above menu is autometicaly reduced to
the maximum individua channd sample rate based upon the number of active
channels.

5.1.35 NUMBER OF SAMPLESTO AVERAGE

By responding to the Enter Selection: message a the end of the Sampling
Setup Menu on page 33 with 5" (Number of Samplesto Average), you can
program the how many samplesthe ADR-1(A) averages for each data

message. The ADR-1(A) responds with the Sample Interva menu asfollows.
NUMBER OF SAMPLES TO AVERAGE

No. of Samplesto Average.......... 10

Enter Samples (1-4000) <cr>, or X to Exit:

Enter the desired Number of Samplesto Average.

IMPORTANT: The Number of Samplesto Averageislimited by data
trander rate and is automaticaly increased to a minimum number based on the
Sample Rate. The minimum Number of Samplesto Average as afunction of
Sample Rate is shown in the table below:

SAMPLE RATE (S/Sec) MINIMUM # OF SAMPLESTO AVERAGE
4000-3004 450
3003-2005 340
2004-1002 230
1001-501 120
500-251 60
250-101 30
100-51 12
50-26 6
25-11 3
10-1 1

5.1.3.6 DEBOUNCE DELAY

By responding to the Enter Selection: message a the end of the Sampling
Setup Menu on page 33 with "6" (Debounce Delay), you can program the
Debounce Delay of the switch closure and isolated voltage inputsin
milliseconds to prevent the accidental registering of noise spikes, relay bounce,
etc, asactud events. The ADR-1(A) responds with the following menu:

DEBOUNCE DELAY

Debounce Delay (Milliseconds X 10)..1
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Enter Delay (0-60000 Milliseconds X 10)<cr>, or X to EXIT:

Enter the desired Debounce Delay. Debounce Delay is entered in 10ms
intervas with the trailing digit not displayed. For example, if you enter "1", the
Debounce Dday is 10ms, if you enter 30, the Debounce Delay is 300ms,
etc..

5.1.3.7 EVENT POLARITY

By responding to the Enter Selection: message at the end of the Sampling
Setup Menu on page 33 with "7 (Event Polarity), you can program individud
opticaly isolated voltage inputs to detect events on positive-going (LO to HI)
trangtions, negative-going (HI to LO) trangtions, or both. Event Polarity aso
defines the start of event counters, event duration, and event reporting. The
ADR-1(A) responds with the following menu:

SET EVENT POLARITY

Enter Selection:

Enter the desired Event Polarity or "X" to exit.
5.1.4 REPORTING SETUP

By responding to the Enter Selection: message &t the end of the
Configuration Main Menu (see Section 5.1.1) with "3" (Reporting Setup), you
can program how the ADR-1(A) reports data messages to the host device
and the format in which the data messages gppears. The items you can
program are Reporting Method, Report Start Time, Report Interval, Host
Address, Data Format, Time Tag, and Terminating Character(s). The
operationd functiondity of these itemsisdiscussed in Section 4.2.2. The
ADR-1(A) responds with the Reporting Setup menu as follows:

REPORTING SETUP
Reporting Method................... 1
Report Start Time.................. 2
Report Interval.................... 3
Host Address...........cccceevne. 4

Enter Selection:

If you respond to one of the above selectionswith 1 to 7, asub-menu is
presented for that item. After making any necessary changes under sub-
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menus 1 to 7, you be returned to the Reporting Setup menu.  The "Exit"
seection returns you to the Configuration Main Menu.

5.14.1 REPORTING METHOD

By responding to the Enter Selection: message at the end of the Reporting
Setup Menu on the previous page with "1" (Reporting Method), you can
program how the ADR-1(A) reports data messages to the host device. The

ADR-1(A) responds with the Select Reporting Method sub-menu as follows:
SELECT REPORTING METHOD

Reporting Method.................... COMMAND
Command.........ccooeeeeveirennens 1
Immediate(when Sample Available)...2
Schedule........ccoeverenennne 3
EXiteeiiieeeiee X

Enter Selection:

NOTE: Theinformation provided in this section isidentica to Section
5.1.3.1 except "Sampling" is replaced with "Reporting”.

The ADR-1(A) provides three Reporting Methods. These are Command (via
data commands only), Immediate (upon exiting configuration), and Schedule
(where reporting begins a a specified time).

When Command Reporting Method is selected, the ADR-1(A) reports data
messages to the host module only when the RAn, RCn, RDn, RIn, RLn,
RON, RRN, RSn, or SAn commands are issued (see Section 4.3). These
commands may be issued to the ADR-1(A) in any of the three Reporting
Methods.

When Immediate Reporting Method is selected, the ADR-1(A) reports data
messages when they are available. If no data message is available, no report
ismade. Reporting beginsimmediatdy after exiting the Configuration Main
Menu



When Schedule Reporting Method is sdlected, the ADR-1(A) begins
reporting data messages at the programmed Report Start Time (see Section
5.1.4.2). The Report Start Time is programmable up to 24 hours in advance
of the current (time-of-day) clock time. Data messages are stored in the
buffer until the Report Start Time is reached a which time dl buffered data
messages are reported to the host module. Further reporting is based upon
the selected Report Interval asexplained in Section 5.1.4.3.

NOTE: When an A-to-D data message is requested by entering the RAN,
RSn, or SAn data commands, the Reporting and Sampling Methods currently
programmed are overridden and the data message(s) is reported. To resume
the programmed Sampling Method and Reporting Method, sent the port
select code followed by Carriage Return.

5.14.2 REPORT START TIME

By responding to the Enter Selection: message at the end of the Reporting
Setup Menu on page 40 with "2" (Report Start Time), you can program the
time the ADR-1(A) darts reporting when using Schedule Reporting Method.
The ADR-1(A) responds with the Report Start Time menu as follows:

REPORT START TIME

Reporting Start Time............... HH:MM
Current Date and Time.............. MM/DD/YY HH:MM:SS

Enter Hours (0-24) <cr>, or X to Exit:
Enter Minutes (0-59) <cr>, or X to Exit:

This menu shows the current Reporting Start Time, Current Date and Time as
reported by the base unit's time-of day clock when the reporting Sart time
entry was selected, and prompts you to enter the desired Report Start Time.
Reporting can be ddayed up to 24 hours from the current time.

Enter the desired Report Start Time. For example, suppose the Current Time
15 9:20:30 and the Reporting Start Time is set to 10:45. After you exit the
Configuration Main Menu, the ADR-1(A) starts reporting data messages at
10:45 at the programmed Sampling Setup. If the M Series|oses power,
reporting resumes the next time the designated Report Start Time is observed
by the time-of day clock.

IMPORTANT: The Current Date and Time is not updated during data
entry. You must consider any delays from the time you enter the Report Start
Time until you exit the Configuration Main Menu. Be sure to set the Report
Sart Time far enough ahead of the current time to complete dl configurations
and exit configuration mode.

NOTE: When using Schedule Reporting Method and the ADR-1(A) is
initidly reporting, if you enter into the menu-driven mode of configuration and
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exit, the ADR-1(A) does not resume reporting data messages until the
programmed Report Start Time elgpses. Y ou can program the ADR-1(A)
without disrupting data message reporting by using dynamic configuration (see
Section 5.2).

5.14.3 REPORT INTERVAL

By responding to the Enter Selection: message at the end of the Reporting
Setup Menu on page 40 with 3" (Report Interva), you can program the time
interval between reporting periods when using Schedule Reporting Method.
The ADR-1(A) responds with the Report Interval menu as follows:

REPORT INTERVAL
Report Interval..........cccevene HH:MM

Enter Hours (0-24) <cr>, or X to Exit:
Enter Minutes (0-59) <cr>, or X to Exit:

Enter the desired Report Interval. The Report Interval can range from 1
minute to 24 hours. Once the Report Start Time is reached, the ADR-1(A)
reports dl buffered data messages to the designated host module until the
buffer isempty. The ADR-1(A) continues to transmit al buffered data
messages every time the Report Interva expires. For example, if the Report
Start Timeis 12:00 and the Report Interva is 1:00 (1 hour), the ADR-1(A)
reports dl messages in its buffer every hour on the hour starting at 12:00.

5.14.4 HOST ADDRESS

By responding to the Enter Selection: message at the end of the Reporting
Setup Menu on page 40 with "4" (Host Address), you can program the
address of the desgnated host module. The designated host module is where
data messages are sent when using Immediate or Schedule Reporting Method.
The ADR-1(A) responds with the Host Address menu as follows:

HOST ADDRESS
Host Address..........ccucc.u..... 11,1

Enter Unit Number (1-32) <cr>, or X to EXIT:
Enter Module Number (1-16) <cr>, or X to EXIT:
Enter Port Number (1-4) <cr>, or X to EXIT:

Enter the appropriate Host Address. This congsts of the Unit Number (1 to
32), Module Number (1 to 16), and Port Number (1 to 4) where the
designated host module islocated. Each entry should be followed by
<ENTER>. If thereisasngle M Series unit in service, the Host Address
would typicaly be Unit 1, Module 1, Port 1.

NOTE: TheHost Address must be supplied to direct self-reporting data
messages to the desired destination. If the Host Address is incorrect, sdlf-
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reporting data messages are misdirected or lost.
5.1.45 DATA FORMAT

By responding to the Enter Selection: message at the end of the Reporting
Setup Menu on page 40 with "'5" (Data Format), you can program how the
ADR-1(A) presents sampled data to the designated host module. The ADR-
1(A) responds with the Sdlect Data Format menu as follows:

SELECT DATA FORMAT

Data Format................cc.. HEX
Hexadecimal............cceeene 1
Decimal.........cccoveeeecvveeennns 2
Engineering Units-Valts............ 3
[ X

Enter Selection:

Type the number corresponding to the desired choice. The "Data Format”
sub-menu provides a choice in the format of the sampled data contained in
each data message. Data counts can be reported in Hexadecimal, Decimal,
or in Enginesring Units (volts).

5.1.4.6 TIME TAG

By responding to the Enter Selection: message at the end of the Reporting
Setup Menu on page 40 with "6" (Time Tag), you can program the ADR-
1(A) to gppend atime tag to the end of data samples automaticaly. The

ADR-1(A) responds with the Enable/Disable Time Tagging menu as follows:
ENABLE / DISABLE TIME TAGGING

Time Tagging.......ccoeververenens DISABLED
Enable.......cccoviinicnnnns 1
Disable.......cceoeverinrinnns 2
EXiteiiiiiieieeeeen, X

Enter Selection:

With time tag enabled, aMM/DD/YY HH/MM/SS entry is gppended to dl
samples, where MM isthe month, DD istheday, YY istheyear, HH isthe
hour, MM isthe minute, and SSiis the second according to the base unit's
time-of-day clock.

5.1.4.7 TERMINATING CHARACTER(S)

By responding to the Enter Selection: message at the end of the Reporting
Setup Menu on page 40 with " 7" (Terminating Character(s)), you can
program one or two characters to be appended at the end of each data
message. Thisoption dlows a user to match the host termina and/or
requirements of their application software. The ADR-1(A) responds with the
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Enter Terminating Character menu as follows:
ENTER TERMINATING CHARACTER
Terminating Character(s)........... ODOA

Enter 1 or 2 Terminating Charactersin Hex Format
(i.e. ODOA for CR+LF) <cr>, or X to Exit:

Type the hexadecima representation of the desired terminating character(s).
For example, Carriage Return would be represented by OD Hex and Line
Feed would be represented by OA Hex.

NOTE: Only ASCII characters A-F and 0-9 are acceptable.
5.1.5 CHANNEL INPUT SETUP

By responding to the Enter Selection: message & the end of the
Configuration Main Menu (see Section 5.1.1) with "4" (Channel Input Setup),
you can program the various measurement features of the ADR-1(A) inputs.
The items you can program in the Channd Input Setup include Range,
Unipolar/Bipolar, and Enable/Disable. The operationa functiondity of
theseitemsisdiscussed in Section 4.2.3. The ADR-1(A) responds with the
current Channd Input Setup menu smilar to the following:

CHANNEL INPUT SETUP
CHANNEL ACTIVE MODE RANGE

YES UN 0-10
NO UN 0-10
NO UN 0-10
NO UN 0-10
NO UN 0-10
NO UN 0-10
NO UN 0-10
NO UN 0-10

O~NO U WNERE

Enter Channel Number<cr> to Configure or X to EXIT:

Type the desired channel number (1 to 8) followed by Carriage Return. The
ADR-1(A) responds with the following menu:

Range.......cccoeevveeenns 1
Unipolar / Bipolar.............. 2
Enable/ Disable................ 3
EXiteeiiiiiiee, X

Enter Selection:

If you respond to one of the above sdectionswith 1 to 3, asub-menuis
presented for that item as described in Section 5.1.5.1 through Section
5.1.5.3. After making any necessary changes under sub-menus 1 to 3, you
are returned to the Channd Input Setup menu. The "Exit" sdection returns
you to the Configuration Main Menu.

38



5.15.1 RANGE

By responding to the Enter Selection: message at the end of the Channel
Input Setup Menu with "1" (Range), you can program the operating voltage
range for the ADR-1(A) channdl inputs. The ADR-1(A) responds with the
Sdect Input Voltage Range menu as follows:

Range......ccocoviiniiinnanns 10 Volts
10 VOl 1
BVOlt.iiiiiiiiireniee 2
25Voltiiiiiiieiiiee, 3

1.25 VOl 4
EXitoeiiiiieeee X

Enter Selection:

Enter the number (1 to 4) corresponding to the desired Range.

NOTE: A correct Unipolar/Bipolar selection must be made in conjunction
with Range sdlection to insure proper operation (See Section 5.1.5.2) below.

5.1.5.2 UNIPOLAR/BIPOLAR

By responding to the Enter Selection: message at the end of the Channel
Input Setup Menu on page 47 with "2" (Unipolar / Bipolar), you can program
the operating voltage polarity of the channd inputs. The ADR-1(A) responds

with the Sdect Input Polarity menu asfollows:
SELECT INPUT POLARITY

Unipolar / Bipolar................. UN
unipolar.......ccoceeeneeennnen. 1
Bipolar.......cccooeviveneninnns 2
EXiteeiiiiiiiieeeecnee X

Enter Selection:

Sdect the desired Input Polarity (unipolar or bipolar). Unipolar dlowsthe
channd inputs to operate between 0 and +X volts and bipolar dlowsthe
channd inputs to operate between -X and +X volts, where X is the selected
Range. The Input Polarity must be programmed in conjunction with the Range
sub-menu to set-up a correct Sgna input voltage mode of operation (see
Section 5.1.5.1).

5.1.5.3 ENABLE / DISABLE

By responding to the Enter Selection: message at the end of the Channel
Input Setup Menu on page 47 with 3" (Enable/Disable), you can program
which input channds on the ADR-1(A) are active for data acquigtion. The

ADR-1(A) responds with the Select Active Channels menu as follows:
CHANNEL ACTIVE/INACTIVE

Channel Status........ccceceveeeeveene. ACTIVE
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Enter Selection:

Type"1" to de-activate the selected channd, "2" to activate the sdlected
channdl, or "X" to return to the menu shown on the bottom of page 47.

5.1.6 DYNAMIC CONFIGURATION

By responding to the Enter Selection: message at the end of the
Configuration Main Menu (see Section 5.1.1) with "5" (Dynamic
Configuration), you can program the ADR-1(A) to respond to dynamic
configuration (non-verbose) commands. The ADR-1(A) responds with the
Dynamic Configuration Commands menu as follows.

DYNAMIC CONFIGURATION COMMANDS

Dynamic Configuration Commands.....DISABLED

Enable.......cccccoevveeiiinnne 1
Disable.......cccccevvveevnnenen.. 2
EXiturreiiiiiiieee e, X

Enter Selection:

Dynamic configuration mode dlows the ADR-1(A) to be programmed by
downloading dynamic (on-the-fly) commands. See Section 5.2 for the
procedure to program the ADR-1(A) via dynamic configuration and a
description of the available configuration commands.

5.1.7 RELAY SCHEDULER

By responding to the Enter Selection: message at the end of the
Configuration Main Menu (see Section 5.1.1) with "6" (Relay Scheduler), you
can program the relay schedule. The ADR-1(A) responds with the following
menu:

RELAY OPERATING SETUP

List Current Schedule.............. 1

Create/Modify Schedule............. 2
Enable/Disable Events.............. 3

Delete Events/Schedule............. 4
|| X

Enter Selection:

Type the number corresponding to your desired choice. The"List Current
Schedule' choice displays the current relay schedule, the " Create/Modify
Schedule' choice dlows you to program individud relay events. The
"Enable/Disable Events' choice dlows you to engble or disable individud relay
events once they are programmed. The "Delete Events/Schedul€’ choice
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dlows you delete individua programmed relay events or the entire schedule.
Section 5.1.7.1 through Section 5.1.7.4 describes these items in more detall.
Type"X" to return to the Configuration Main Menu (see Section 5.1.1).

51.7.1 LIST CURRENT SCHEDULE
If you sdlect "1" from the Enter Selection: prompt at the end of the Relay

Operating Setup menu (List Current schedule), you can review the current
relay schedule. The ADR-1(A) responds with:

CURRENT SCHEDULE
ooobooooobooobobooobooooobooobooboboooooboooboooooonoo
O

OEVENT START DURATION INTERVAL RELAYO

ONO. TIME NO. O
ooooooooboooobooobooooboooboooobooobooobooooobo
O

0 DD HH:MM:SS HH:MM D HH:MM:SS O

O NNNNN O
ooobooooobooobobooobooooobooobooboboooooboooboooooonoo
O

01 00:00:00 00:00 000:00:00
02 00:00:00 00:00 000:00:00
03 00:00:00 00:00 0 00:00:00
04 00:00:00 00:00 000:00:00
05 00:00:00 00:00 0 00:00:00
06 00:00:00 00:00 000:00:00
07 00:00:00 00:00 000:00:00
08 00:00:00 00:00 0 00:00:00
09 00:00:00 00:00 000:00:00
10 00:00:00 00:00 0 00:00:00
11  00:00:00 00:00 0 00:00:00
12 00:00:00 00:00 0 00:00:00

[cNoNoloNoNoNoloNoNoNoNe]

Press any key to EXIT

Press any key to return to the Relay Operating Setup menu shown on the
previous page.

NOTE: A capitd "E" gppears adjacent to the event number when that event
Is enabled.

5.1.7.2 CREATE/MODIFY SCHEDULE

If you select "2" from the Enter Selection: prompt at the end of the Relay
Operating Setup menu (Create/Modify Schedule), you can edit the existing
relay schedule. The ADR-1(A) responds with:

EVENT NUMBER

Enter Event Number (1-12) <cr>, or X to EXIT:

Type the desired Event Number (1 to 12) followed by <ENTER>. The
ADR-1(A) responds with the Event Start Time menu. The Event Start Time
congsts of the day of the week and time of day the initial occurrence of the
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selected relay event happens. The ADR-1(A) responds with:
EVENT START TIME

Event Start Time.................. SU 00:00:00
Current Date, Day-of-Week and Time.MM/DD/YY D HH:MM:SS

Enter Day-of-Week (0=Any, 1=SUN, 2=MON....7=SAT)<cr>, or X to EXIT:

Type the desired day of the week for theinitid relay event (1to 7) or O for
any day followed by <ENTER>. For exampleif you enter "1" for Monday,
the ADR-1(A) responds with:

Enter Hours (0-23)<cr>, or X to EXIT:

Type the desired hour for the initia relay event followed by <ENTER>. For
example, if you enter 14" for 2:00pm, the ADR-1(A) responds with:

Enter Minutes (0-59)<cr>, or X to EXIT:

Type the desired minute of the sdlected hour for theinitia relay event followed
by <ENTER>. For example, type"0" to Sart at the top of the selected hour.
After you enter in the desired Event Start Time, the ADR-1(A) responds with
the Event Duration menu which alows you to program how long the sdlected
relay stays energized once the Event Start Time elgpses. The Event Start
Time can be programmed in hours and minutes or in milliseconds. The ADR-
1(A) responds with:

EVENT DURATION

Event Duration....................... 00:00

Select Duration in (H)ours and Minutes or (M)illiseconds
(H/M), or X to EXIT:

Type "H" to program the Event Duration in Hours and Minutes or "M" for
milliseconds. For example, if you type "M" for milliseconds, the ADR-1(A)
responds with:

Enter Duration (10-60000 Milliseconds)<cr>, or X to EXIT:

Type the desired number of milliseconds you want the selected relay to remain
energized followed <ENTER>. The ADR-1(A) then prompts you to enter
the desired relay number that you wish the selected event to energize. The
ADR-1(A) responds with:

Enter Relay Number (1-8)<cr>, or X to EXIT:

Type the desired relay number (1 to 4) followed by <ENTER>. The ADR-
1(A) responds with:

DATA CORRECT (Y/N)?

If the data displayed for the selected Event Number is correct, type"Y". The
ADR-1(A) returnsto the Relay Operating Setup menu shown on page 49. If
you type "N", the ADR-1(A) returns to the Event Start Time menu shown on
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the previous page.
5.1.7.3 ENABLE/DISABLE EVENTS

If you select "3" from the Enter Selection: prompt at the end of the Relay
Operating Setup menu on page 49 (Enable/Disable Events), you can enable or
disble individud relay events. The ADR-1(A) responds with:

ENABLE/DISABLE EVENTS
Event Number(s) 0 ENABLED

Enter Event Number (1-12, 0=ALL)<cr>, or X to exit:

This menu shows the current Event Numbers enabled and prompts you to
type the desired Event Number to enable or disable followed by <ENTER>.
Enter the desired Event Number to enable or disable.
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The ADR-1(A) responds with:

Enable.......cccccovivveiiinnene 1
Disable........cccooeeevvereennnne 2
[} X

Enter Selection:

Type"1" to enable the selected relay event or 2" to disable the sdlected rlay
event. The ADR-1(A) returns to the Relay Operating Setup menu shown on

page 49.
5.1.74 DELETE EVENTS'SCHEDULE

If you sdlect "4" from the Enter Selection: prompt at the end of the Relay
Operating Setup menu on page 49 (D ete Events/Schedule), you can delete

individud relay events or the entire schedule. The ADR-1(A) responds with:
DELETE EVENTS

Enter Event Number (1-12, 0O=ALL)<cr>, or X to exit:

Type the Event Number you wish to delete or "0" for the entire schedule
followed by <ENTER>.

5.1.8 EXIT

By responding to the Enter Selection: message at the end of the
Configuration Main Menu (see Section 5.1.1) with " X" (Exit), the ADR-1(A)
exits the menu-driven configuration mode. If changes are made to any
configuration parameter, the ADR-1(A) responds with:

Save Changes as Defaults? (Y/N)

If you reply in the affirmative (Y), the settings are saved as the permanent
power-up defaults. That is, if the M16/M8 loses power for any reason, the
Settings saved as defaults become the power-up settings. If you reply in the
negative (N), your selections are saved as current (temporary) operating
Seitings, but are lost upon power-down. The most recent menu selections
saved as Defaults are restored as the current operating parameters when
power isre-gpplied. If you respond with "Y™", the ADR-1(A) responds with:

Saving Configuration as Defaults...

Configuration complete

5.2 DYNAMIC CONFIGURATION PROCEDURE
AND COMMANDS

ADR-1(A) dynamic configuration commands are issued through a host
module. Some configuration commands apply to al types of DAC modules,
while others apply to specific modules. The ADR-1(A) recognizes dynamic
configuration commands only when Dynamic Configuration is enabled (see
Section 5.1.6). Use the following procedure to send dynamic configuration
commandsto the ADR-1(A):



Sdect the ADR-1(A) from the host module by sending a select
sequence which congsts of the port sdect code ($BT - default), the
gppropriate unit number followed by a colon (01: to 30: - for
cascaded units only), the desired module number (2 to 16), and a
terminating character of Carriage Return (OD Hex) or Line Feed
(OA Hex). For example, to sdlect an ADR-1(A) Moduleinstalled as
Module 15 of a non-cascaded unit using the default port select code,
send $BT 15<cr>.

Once the ADR-1(A) is selected, it goesinto Command Mode and
dlow you to send dynamic configuration commands. The ADR-1(A)
configuration commands begin with two capitd letters designating the
gpecific command and are terminated with a Carriage Return. Most
configuration commands require a number between the command
letters and Carriage Return. This number represents the desired
configuration parameter.

After you have sent the desired configuration command(s) to the

ADR-1(A) module, you can disconnect from the ADR-1(A), by
sending $BT<cr>. You can disconnect from the ADR-1(A) and
sdect adifferent module or the base unit by sending $BT X<cr>,
where X isthe desred module number or O for the base unit.

The following sections describe the dynamic configuration commands
supported by the ADR-1(A). Appendix A provides these commands as a
quick reference,

NOTE: Multiple configuration commands can be sent whilethe ADR-1(A) is
in command mode. Each command should be terminated with a Carriage
Return. For example: AV 300<cr>VR1<cr>SM 1<cr>. Please seethe
following subsections for a description of the AV, VR, and SM commands.

5.2.1 A-TO-D AVERAGE COMMAND

The Average (AV) command programs the Number of Samplesto Average
of the A-to-D channels between 1 and 4000 (see Section 4.2.1.5 and
Section 5.1.3.5). You must ensure the combination of Sample Rate and
Sample Intervd is sufficient to contain the desired number of samplesto be
averaged. For example, if you want to average 100 samples at a Sample
Rate of 1S/sec, the Sample Interval must be greater than 100 seconds. If you
enter an interva less than the time required to average the selected number of
samples, the ADR-1(A) continues taking samples until the selected number of
samplesto be averaged is met. In the example above, if you select an interva
of 50 seconds, the sample is not reported until al 100 samples are taken (100
seconds).
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The Average command has the following format: AVn<cr>wheren =1to
4000.

5.2.2 A-TO-D ENABLE CHANNEL COMMAND

The Enable Channd (CE) command is used to enable or disable specified A-
to-D channds. The Enable Channd command has the following format:
CEc,n<cr> where cisthe desired A-to-D channel (1to 8 or Ofor dl) and n
iseither 1 to enable the specified channel(s) or 2 to disable the specified
channdl(s).

5.2.3 SWITCH CLOSURE/ISOLATED VOLTAGE
INPUT DEBOUNCE DELAY TIME

The Debounce Delay (DB) command programs the switch closure and
isolated voltage input Debounce Delay Time (See Section 4.2.1.6 and Section
5.1.3.6) in 10 millisecond increments. The Debounce Delay command has the
falowing format: DBn<cr> wheren = 0 to 6000.

5.2.4 A-TO-D GET AVERAGE COMMAND

The A-to-D Get Average (GA) command returns the current configuration
datus of the Number of Samplesto Average. The Get Average command
has the following format: GA<cr>. The current Number of Samplesto
Averagein effect is returned in the following format: u:m:0 0L AVERAGE
| S nnnn<cr> where u is the unit number, m is the module number of the
ADR-1(A), O indicate atext message, 01 indicates a samples-to-average
message, and nnnn is the Number of Samplesto Average (1 to 4000).

5.2.5 A-TO-D GET SAMPLE RATE COMMAND

The A-to-D Get Sample Rate (GR) command returns the current Sample
Rate configuration status. The Get Sample Rate command has the following
forma: GR<cr>. The current Sample Rate in effect is returned in the
following formeat:

u:m:0 02:SAMPLE RATE IS NNNN<cr> where u isthe unit number, mis
the module number of the ADR-1(A), O indicate a text message, 02 indicates
asample rate message, and nnnn is the Sample Rate (1 to 4000 samples per
second).

5.2.6 REPORTING METHOD COMMAND
The Reporting Method (RM) command programs the ADR-1(A) Reporting

Method (see Section 4.2.2.1 and Section 5.1.4.1). The Reporting Method
command has the following format: RM n<cr>wheren=1t03.1=
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Command, 2 = Immediate and 3 = Schedule.
527 A-TO-D SAMPLING METHOD COMMAND

The A-to-D Sampling Method (SM) command programs the ADR-1(A)
Sampling Method (see Section 4.2.2.1 and Section 5.1.3.1). The Reporting
Method command has the following format: SM n<cr>wheren=11t03. 1=
Command, 2 = Immediate and 3 = Schedule.

5.2.8 A-TO-D SAMPLE INTERVAL COMMAND

The A-to-D Sample Interva (SP) command programs the ADR-1(A) Sample
Interval (see Section 4.2.1.3 and Section 5.1.3.3). The Sample Interval
command has the following format: SPn<cr> where niseither 1 for
continuous or 2 for time.

5.2.9 A-TO-D SAMPLE RATE COMMAND

The A-to-D Sample Rate (SR) command programs the ADR-1(A) Sample
Rate (see Section 4.2.1.4 and Section 5.1.3.4). The Sample Rate command
has the following format: SRn<cr> where n = 1 to 4000 samples per second.

5.2.10 SAVE CONFIGURATION COMMAND
The Save Configuration (SV) command alows the user to save dl dynamic
configuration changes as power-up defaults and may be issued at any time.
The Save Configuration command has the following format: Sv<cr>.
5211 TIME TAG COMMAND

The Time Tag (TT) command is used to enable or disable time tagging as

described in Section 4.2.2.6 and Section 5.1.4.6. The Time Tag commeand
has the following format: TTnwheren=1o0r 2. 1= enableand 2 = disable.
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5.2.12 A-TO-D UNIPOLAR/BIPOLAR COMMAND

The A-to-D Unipolar/Bipolar command programs the ADR-1(A) channel
inputs for unipolar or bipolar operation as described in Section 4.2.3.2 and
Section 5.1.5.2. The Unipolar/Bipolar command has the following format:
UBc,n<cr> where c is the desired A-to-D channel(s) (L to 8 or O for dl) and
nisether 1 (unipolar) or 2 (bipolar).

5.2.13 A-TO-D VOLTAGE RANGE COMMAND

The A-to-D Voltage Range command is used to program the desired
operating voltage range of the ADR-1(A) channd inputs as described in
Section 4.2.3.1 and Section 5.1.5.1. The Voltage Range command hasthe
falowing format: VRc,n<cr> where c isthe desired A-to-D channel(s) (1 to
8orOforal)andn=1to4. 1=10volts, 2=5volts, 3=25volts, and4 =
1.25 volts.

5.3 FRONT PANEL CONFIGURATION

The LCD display and associated front pandl controls can provide the
configuration status of the ADR-1(A). All the parameters shown in the LCD
datus message are fully described in Section 5.1.2.

When the M8/M 16 DAC has completed its power-up sdlf-tet, the following

menu is displayed on the LCD:
goboboboooooooobooobooog
OBay Technical Assoc

O O
0 Select Module O
O 00 a

oooboooooobooooboooooooo

NOTE: Thefollowing LCD screens are examples and varies depending upon
current configuration status.

To review the configuration status of the ADR-1(A) indaled as Module XX
(XX =02to 16), usethe O or [ keysto highlight "Module XX" from the M
Series main menu screen and pressthe SELECT key. The LCD responds
with:

Ooooooooooooboooooooooo
Jv84 ADR-1 MODULE XX0O

O a

ODisplay Status O

OExit Module Menus [
ooooooooooooooooooooo

Highlight "Display Status' with the arrow keysand press SELECT. TheLCD
responds with:

Jooooobooooooobbooooooo
OSample Method IMMED. O
OSample Start IMMED. O
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OSample Per. CONTIN. O
000-PAGE SELECT-EXIT O
Ooooooooooooooooooooooo

Pressing the [J or U keys scrolls through the following entries:

Sample Method SCHED.
Sample Start HH:MM
Sample Int. HH:MM:SS
Sample Rate 50 S/s

# to Average XXX

Relay Op Sk DISABLED
Report Method COMMAND
Report Start HH:MM
Report Int. HH:MM
Host Address 1:1,1
Data Format HEX

Time Tagging ENABLE
Term Characters ODOA
Range VARIOUS

Chn 11100000
Dyna Cfg Cmd ENABLE

To exit the configuration status mode, pressthe SELECT key a any time.
You are returned to the ADR-1(A)'s LCD main menu. Next, press either
arrow key until the cursor islocated on the "Exit Module Menus™ Pressing
the SELECT button returns you to the main M Series LCD menu.



APPENDIX A
DATA/CONFIGURATION COMMAND SUMMARY

The tables below summarize the data and configuration commands supported
by the V84 ADR-1(A) I/O module:

V84 ADR-1(A) A-TO-D DATA COMMAND SUMMARY

Command Description
CBn<cr> (n=Ch# 1 to 8, 0=all*) Clear Buffer. Clearsall old datafrom the
buffer when a new data set is started.
RAn<cr> (n=Ch# 1 to 8, 0=all*) Report All Buffered Samples.
RSn<cr> (n=Ch# 1 to 8, 0=all*) Report Single Sample if Available
SAn<cr> (n=Ch# 1 to 8, 0=all)* Sample. Read and report sample at
programmed setup.

* Multiple channels are selected using 4 formats.
Examples: SA1,2,3,4,5,6,7,8<cr>, SA1-8<cr>, SAO<cr>, SA1,2,4-8<cr>

V84 ADR-1(A) SWITCH CLOSURE/ISOLATED VOLTAGE INPUT COMMAND
SUMMARY

Command Description

CCn<cr> (n=Ch# 1 to 8, 0=all) Clear Event Counter(s)

Cln<cr> (n=Ch# 1 to 8, O=all) Clear Switch Closure/Isolated Voltage Input Buffer

CRn<cr> (n=Ch# 1 to 8, 0=all) Clear Event Latch Data

RCn<cr> (n=Ch# 1 to 8, O=all) Report Event Counter(s)

Rin<cr> (n=Ch# 1 to 8, O=all) Read All Switch Closure/lsolated Voltage Input Data
Buffers

ROn<cr> (n=Ch# 1 to 8, O=all) Report Event Counter and Reset

RRn<cr> (n=Ch# 1 to 8, 0=all) Report Event Latch Data

SlIn<cr> (n=Ch# 1 to 8, 0=all) Send Switch Closure/lsolated Voltage Input Status

SLn<cr> (n=Ch# 1 to 8, 0=all) Report Latest Event

SO n<cr> (n=Ch# 1 to 8, 0=all) Report Oldest Switch Closure/Isolated Voltage | nput
Event

* Multiple channels are selected using 4 formats.
Examples: SL1,2,3,4,5,6,7,8<cr>, SL1-8<cr>, SLO<cr>, SL1,2,4-8<cr>
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V84 ADR-1(A) RELAY DATA COMMAND SUMMARY

Command Description
DRn<cr> (n=Relay# 1 to 4, O=all*) De-energize Relay(s)
ERn<cr> (n=Relay# 1 to 4, O=all*) Energize Relay(s)
RDn<cr> (n=Relay# 1 to 4, 0=all*) Send Relay Data

* Multiple channels are selected using 4 formats.
Examples. RD1,2,3,4,5,6,7,8<cr>, RD1-8<cr> RDO<cr>, RD1,2,4-8<cr>

V84 ADR-1(A) DYNAMIC CONFIGURATION COMMAND SUMMARY

Command

Description

AVn<cr> (n=1 to 4,000)

Number of Samples to Average

CEc,n<cr>(c=0to 8 & n=1or 2)

Enable Channel

DBn<cr> (n=0 to 6000)

Debounce Delay Time

GA<cr>

Get Average

GR<cr>

Get Sample Rate

RMn<cr> (n=1to 3)

Reporting Method. 1=Command, 2=Immediate, and
3=Schedule.

SMn<cr> (n=1to 3)

Sampling Method. 1=Command, 2=Immediate, and
3=Schedule.

SPn<cr> (n=1 or 2)

Sample Period. 1=Continuous and 2=Time.

SRn<cr> (n=1 to 4000)

Sample Rate (Samples/Sec)

Sv<cr>

Save Configuration

TTn<cr> (n=1or 2)

Time Tag. 1=Enable and 2=Disable.

UBc,n<cr>(c=0to 8, n=1 or 2)

Unipolar/Bipolar. 1=unipolar and 2=bipolar.

VRc,n<cr> (c=0to 8, n=1 to 4)

Set Voltage Range. 1=10 volts, 2=5 volts, 3=2.5 volts
and 4=1.25 volts.
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APPENDIX B

EPROM UPGRADE

Y ou will receive one EPROM (chip with |abel) for each ADR-1(A) module to
be upgraded. The materials you will need to supply are:

Flat blade screwdriver
IC DIP extractor or apair of curved needle-nose pliers

IMPORTANT: Remove power from the unit by depressng the
power switch on the front of the unit to OFF. Also remove power
cord from the AC outlet.

Remove the gppropriate module by loosening the 2 straight dot
screws that attach the connector board 1/0 module to the chassis and
then pulling the module out.

Refer to the ADR-1(A) mechanica layout (see Appendix C) and
locate socket D14. Remove existing EPROM from the appropriate
socket with IC extractor or needle-nose pliers. Gradualy loosen each
Sde of the chip, dternating pliers from side to side, 0 as not to bend
chip pins. Pull loosened EPROM dl the way out.

Install new EPROM into the appropriate socket. (Make certain you
are ingdling the correct EPROM into the correct module by referring
to the labdl on the EPROM). The EPROM is notched; the notch on
the EPROM should line up with the notch on the socket. When
ingaling the new chips, be careful not to bend any of the pins.

Re-ingd| the module(s) and apply power to the unit. The upgradeis
now complete.

Before you begin operations, check the configuration status to make certain it
meatches your gpplication. If configuration changes (baud rates, handshaking,
efc.) are required, you must make these changes in the configuration mode.
See Section 5 for complete ingtructions.
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APPENDIX C
INDEX

A

Active channels 11, 15, 26, 38, 48
Andogto-digitd 1,2, 1, 2, 17, 22
Arrow key 59

ASCII 46

B

Baud rate 31
Bipolar 14, 46-48, 58, 61
Buffer 3,9, 13, 17-21, 42, 44, 60

C

Cabling 2,5

Cascaded units 16, 30, 54

Channd 3,5-11, 14-21, 24-31, 33, 34, 38, 46-49, 55, 58, 61

CHN 59

Clear 17,19, 60

Clear buffer command 17

Clear buffer command 8-10, 12, 15-19, 25, 27-30, 32, 34, 35, 41,
42, 49, 54, 55, 60

Configuration 2, 1, 5, 8-10, 12, 15, 26-28, 30-34, 36, 40, 41, 43,
46, 47, 49, 50, 53, 54-62

Connectors 4

Contact 2,3

D

DAC 1,15, 31,54, 58

Datacommands 8-10, 12, 15-19, 27, 28, 30, 34, 41, 42

Dataformat 12, 13, 26, 27, 32, 40, 45, 59

Datamessage 8, 9, 11, 13, 14, 17-19, 21-29, 34, 35, 38, 41-43,
45, 46

Data presentation 26

Dataresolution 1, 8

Datatransfer 3, 39

Date 2,9, 34-36, 42, 43, 51

De-energize 9, 18, 61

Debounceddlay 9-11, 26, 32, 33, 39, 56, 61

Decima 8, 13, 26, 45

Default 10-16, 30-32, 54
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Designated host 12, 13, 16, 44, 45

Differentid 1-3, 8

Disable 14, 15, 23, 45-50, 52, 53, 55, 57, 61

Disconnect 16, 54

Diskette 30

Dumb Terminad 30

Dynamic configuration 9, 10, 15, 30-32, 43, 49, 54, 55, 57, 61

E

EIA-232 31

Emulation 30

Enable 14, 15, 23, 45-50, 52, 53, 55, 57, 59, 61
Energize 9, 18, 52, 61

Enter 9, 31-53, 55

Eprom upgrade 62

Error 3

Event counter 9, 19, 20, 25, 26, 29, 60

Event duration time 24

Event sart time 24, 51, 52

F

Factory default 32

FIFO 3,17

Format 8, 12, 13, 17-21, 26-28, 32, 40, 45, 46, 55, 56, 57-59
Front pandl 30, 58

GH

Handshaking 62

Hex 13, 14, 16, 26, 27, 32, 45, 46, 54, 59

Host device 16, 22, 34, 40, 41

Host module 11-13, 15, 16, 22, 23, 30, 41, 42, 44, 45, 54
Humidity 4

IBM 2,30

IC 62

Identification block 31

Input source 8

Ingdlation 2,5

Interface 8

Isolated input 1,2, 1,7, 19, 29

JK,L



Latch buffer 19, 20
Latch polarity 25
LCD display 58

M

M Series 1, 2, 4,5, 8, 10, 12, 26-28, 30, 36, 43, 44, 58, 59
Main configuration menu 36

Memory module 3

Menu 9, 30-53, 58, 59

Mode 2,5, 9, 15, 16, 30-33, 43, 47-49, 53-55, 59, 62
Mode of operation 48

Module number 13, 16, 26-28, 30, 31, 44, 54, 56
Multiplexing 2

N,O,P

Normally closed 1, 8

Normally open 1, 8

Number of samplesto average 10, 11, 22, 33, 34, 37, 38, 39, 55,
56, 61

Operation 8, 10, 35, 48, 58

Parameter 53, 54

Parity 30, 31

Period 1, 11, 22, 23, 37, 61

Port select code 16, 30, 31, 35, 42, 54

Power cord 62

Power switch 62

QR

Receive buffer 9, 13

Relay event 23, 24, 51, 53

Relay datus 8

Report interval 12, 13, 22, 32, 40, 42-44

Report start time 12, 23, 25, 35, 40, 42-44

Reporting method 11-13, 15, 16, 23, 25, 32, 35, 40, 41-44, 56, 57,
61

Reporting setup 10, 12, 31, 40-46

Reseat 9, 19, 20, 25, 29, 60

Reset command 19, 20
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S

Sampleinterval 10, 11, 22, 23, 32-34, 37, 38, 55, 57

Samplerate 10, 11, 18, 32-34, 37-39, 55-57, 59, 61

Sample gtart time 10, 22, 32-36

Sampling method 10, 22, 32-35, 42, 57, 61

Sampling setup 10, 31, 33-40, 43

Schedule 1, 2, 8, 10, 12, 13, 15, 16, 22, 23, 25, 28, 32, 34, 35, 37,
41-44, 49-51, 53, 56, 57, 61

SELECT button 59

Select code 16, 30, 31, 35, 42, 54

SELECT key 58,59

Select sequence 16, 54

Service port 30, 31

Setup 10, 12, 14, 15, 31, 33-53, 60

Sngle-ended 1, 2,5

Specifications 2

Start 9-12, 22-25, 32-37, 40, 42-44, 50-52, 59

Status 1, 8, 21, 29-32, 48, 56, 58-60, 62

Storage 4

Switch 1,2, 1, 2, 4-6, 8,9, 11, 12, 19-22, 24, 28, 29, 33, 39, 56,
60, 62

T

Temperature 2-4

Term 30, 59

Termind 14, 30, 31, 46

Termind emulation program 30

Terminating character 12, 14, 16, 32, 40, 46, 54
Timetag 2, 3,9, 12, 13, 26-28, 30, 32, 40, 45, 57, 61
Trangition 1,9, 11, 12, 25, 26

uv

Unipolar 14, 46-48, 58, 61

Unit number 13, 16, 26-28, 30, 44, 54, 56

Upgrade 62

User-programmable 8, 10

VAC 4

Voltage 1-5, 7-11, 13, 14, 17, 19-22, 24, 26, 28-30, 33, 39, 40,
47, 48, 56, 58, 60, 61

Voltage range 4, 14, 47, 58, 61

Volts 2, 13, 14, 26, 45, 47, 48, 58, 61

w
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Wiper 7
Word size 30, 31

57



