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Introduction

1.1 Overview

The ADAM Seriesisaset of intelligent sensor-to-computer interface
modules containing built-in microprocessor. They are remotely controlled
through a simple set of commandsissued in ASCII format and transmitted
in RS-485 protocol. They provide signal conditioning, isolation, ranging,
A/D and D/A conversion, data comparison, and digital communication
functions. Some modules provide digital 1/O linesfor controlling relays
and TTL devices.

Software Configuration and Calibration

ADAM modules contain no pots or switches to set. By merely issuing a
command from the host computer, you can change an analog input module
to accept severa ranges of voltage input, thermocouple input or RTD
input. All the modul€e's configuration parameters including 1/0 address,
speed, parity, HI and LO alarm, calibration parameters settings may be set
remotely. Remote configuration can be done by using either the provided
menu-based software or the command set’ s configuration and calibration
commands.

By storing configuration and calibration parameters in a nonvolatile
EEPROM, modules are able to retain these parametersin case of power
failure.

Watchdog Timer

A watchdog timer supervisory function will automatically reset the ADAM
modulesin the event of system failure. Maintenance isthus simplified.

Power Requirements

Although the modules are designed for standard industrial unregulated 24
V. power supply , they accept any power unit that supplies power within
the range of +10 to +30 V.. The power supply ripple must be limited to 5
V peak-to-peak, and the immediate ripple voltage should be maintained
between +10 and +30 V..

1-2
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Connectivity and Programming

ADAM modules can connect to and communicate with all computers and
terminals. They use RS-485 transmission standards, and communicate with
ASCII format commands. The command set for every module type consists
of approximately ten different commands. The command set for input
modulesis larger because it incorporates alarm functions. All communica
tionsto and from the module are performed in ASCII, which means that
ADAM modules can be programmed in virtually any high-level language.

RS-485 Network

The RS-485 network provides lower-noise sensor readings, as modules can
be placed much closer to the source. Up to 256 ADAM modules may be
connected to an RS-485 multi-drop network by using the ADAM RS-485
repeater, extending the maximum communication distance to 4,000 ft. The
host computer is connected to the RS-485 network with one of its COM
ports through the ADAM RS-232/RS-485 converter.

To boost the network’ s throughput, the ADAM RS-485 repeaters use a
logical RTS signal to manage the repeater’ s direction. Only two wires are
needed for the RS-485 network: DATA+ and DATA-. Inexpensive
shielded twisted pair wiring is employed.

Panel/DIN Rail mounting

ADAM modules mount on any panel, on provided brackets, on DIN rails
or may be stacked together.

Chapter 1 Introduction 1-3
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The RS-485 network, together with screw-terminal plug connectors, allows
for system expansion, reconfiguration and repair without disturbing field
wiring.

Protection against the environment

Hardened plastic packing forms the outer shell of every module. Since all
configuration is controlled by software, the module is not designed to be
opened. This greatly enhances resistance against corrosive materials,
moisture and vibration. ADAM modules' low power requirements help
them to operate in temperatures from 0 to 70°C and in humidities from 0 to
95% (non-condensing). They’ re built compactly using automated SMT
technology so you can pack them into water-tight and expl osion-proof
industrial enclosures.

1.2 Applications
* Remote data acquisition
* Process monitoring
¢ Industrial process control
* Energy managment
* Supervisory control
* Security systems
* | aboratory automation
* Building automation
* Product testing
e Direct digital control
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Installation Guideline

This chapter provides guidelines to what is needed to set up and install an
ADAM network. A quick hookup scheme is provided that lets you config-
ure modules before they are installed in a network.

To help you to connect ADAM modules with sensor inputs, several wiring
examples are provided. Finally, you will find at the end of this chapter a
programming example using the ADAM command set.

Be sure to carefully plan the layout and configuration of your network
before you start. Guidelines regarding layout are given in Appendix E: RS-
485 Network.

NOTICE: Except for the communication modules, which have on-board
switches for their baud rate setting, ADAM modules should not be opened.
Thereis no need to open the ADAM modules: all configuration is done
remotely and there are no user serviceable parts are inside. Opening the
cover will therefore void the warranty.
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2.1 System Requirements to set up an ADAM network
The following list gives an overview of what is needed to setup, install and
configure an ADAM environment.

« ADAM modules

A host computer, such asan IBM PC/AT compatible, that can output
ASCII characters with an RS-232C or RS-485 port.

 Power supply for the ADAM modules (+10 to +30 V
» ADAM Series Utility software

» ADAM Isolated RS-232/RS-485 Converter (optional)
* ADAM Repeater (optional)

DC)

Host computer

Any computer or terminal that can output in ASCII format over either RS-
232 or RS-485 can be connected as the host computer. When only RS-232
isavailable, an ADAM RS-232/RS-485 Converter is required to transform
the host signals to the correct RS-485 protocol. The converter also provides
opto-isolation and transformer-based isolation to protect your equipment.

Power supply

For the ease of usein industrial environments the ADAM modules are
designed to accept industry standard +24 V. unregulated power. Opera-
tion is guaranteed when using any power supply between +10 and +30 V.
. Power ripples must be limited to 5V peak to peak while the voltage in all
cases must be maintained between +10 and +30 V.. All power supply
specifications are referenced at module connector. When modules are
powered remotely, the effects of line voltage drops must be considered.

All modules use on-board switching regulators to sustain good efficiency
over the 10-30 V input range, therefore we can assume that the actual
current draw isinversely proportiona to the line voltage. The following
example shows how to calculate the required current that a power supply
should be able to provide.
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Assumethat a+24 V. will be used to power five ADAM-4011 Analog
Input Modules. The distance from power supply to modulesis not so big
that significant line voltage drop will occur. One ADAM-4011 module
consumes a maximum of 1.2 Watts. The total required power will equal 5 x
1.2 =6 Watts. A power supply of +24 V. should therefore be able to
supply aminimal current of 6/ 24 = 0.25 Amps.

Small systems may be powered by using wall-mounted modular power
supplies. Also when modules operate on long communication lines (>500
feet) it is often more reliable to power the modules locally with modular
power supplies. These inexpensive units can easily be obtained from any
electronicsretail store.

The power cables should be selected according to the number of modules
connected and the length of the power lines. When using a network with
long cables, we advise the use of thicker wire to limit the line voltage drop.
In addition to serious voltage drops, long voltage lines can also cause
interference with communication wires.

+ Power Supply
- +10Vto +30VDcC

Figure 2-1 Power Supply Connections
We advise that the following standard colors (as indicated on the modul es)
be used for power lines:
+Vs (R) Red
GND (B) Black
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Communication Wiring

We recommend that shielded-twisted-pair cables that comply with the EIA
RS-485 standard be used with the ADAM network to reduce interference.
Only one set of twisted-pair cablesisrequired to transmit both Data and
RTS signals. We advice that the following standard colors (asindicated on
the modules) be used for the communication lines:

DATA+ (Y) Yellow
DATA- (G) Green

ADAM Utility Software

A menu-driven utility program is provided for ADAM module configura-
tion, monitoring and calibration. It also includes aterminal emulation
program that lets you easily communicate through the ADAM command
set. (See Appendix D, Utility Software)

ADAM Communication Speed

In ADAM series, the baudrate can be configured from 1200 bpsto 38.4
Kbps. And the baudrate of all modulesin an RS-485 network must be the
same.

ADAM lIsolated RS-232/RS485 Converter (optional)

When the host computer or terminal has only a RS-232 port, an ADAM
Isolated RS-232/RS-485 Converter, connected to the host’s RS-232 port, is
reguired. Since this module is not addressable by the host, the baud rate
must be set using a switch inside the module. The factory default setting is
9600 baud.

ADAM Repeater (optional)

When communication lines exceed 4000 ft (1200 meter) or the number of
ADAM modules connected is more than 32, a repeater should be connect-
ed to expand the first segment. Up to 8 Repeater modul es can be connected
allowing connection of up to 256 ADAM modules. As with the Converter
module, the Repeater module is not addressabl e by the host and the baud
rate must be set by changing the switch inside the module. The factory
default setting is 9600 baud.
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2.2 Basic configuration and hook-up

Before placing a module in an existing network, the module should be
configured. Though all modules are initially configured at the factory, it is
recommended to check that the baud rate is set correctly.

Default Factory Settings

Baud rate: 9600 Bit/sec.
Address: 01 (hexadecimal)

The basic hook-up for module configuration is shown below.

ADAM-4520 RS-232/RS-485 Converter

DATA+ DATA+
RS-485
TXD (3) DATA- DATA-
RXD (2)
HOST PC ADAM
RS-232 RTS (7) 1o
Module
GND (5) s
GND
+Vs
__|GND
POWER
()=pin number on EIA-232-D
+10~+30 Vy connector (RS-232)

Figure 2-2 Basic Hook-up of ADAM Module to Host Switches

The following items are required to configure amodule: an ADAM
converter module, a personal computer with RS-232 port (baud rate set to
9600) and the ADAM utility software.
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Configuration with the ADAM Utility Software

The easiest way to configure the ADAM module is by using the ADAM
utility software: an easy-to-use menu-structured program will guide you
through every step of the configuration. (See Appendix D, Utility Soft-
ware)

Configuration with the ADAM command set

ADAM modules can also be configured by issuing direct commands from
within aterminal emulation program that is part of the ADAM utility
software.

The following example guides you through the setup of an analog input
module. Assume that an ADAM-4011 Analog Input module still hasits
default settings (baud rate 9600 and address 01h). Before the module is
reconfigured, it isfirst requested to send its default settings.

NOTICE: An analog input module requires a maximum of 7 seconds to
perform auto calibration and ranging after it is rebooted or powered on.
During this time span, the module can not be addressed to perform any
other actions.

Example:

Make sure that the module is properly connected as shown in figure 2-5.
Power up all the connected devices, start the terminal emulation program,
and issue the following command:

$012(cr)
reguests that module with address 01 send its configuration status

101050600

Module at address 01 responds that it is configured for an input range of +/
-2.5V, baud rate 9600, integration time of 50 ms (60 Hz), engineering
units and no checksum checking or generation.
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To change the configuration setting of the analog input module, the
following command is issued:

%01070F0600(cr)
% = change configuration
01 = target module at address 00 to:
07 = change address to 07 hexadecimal
OF = set input range to Type K thermocouple
06 = set baud rate to 9600
00 = set integration time to 50 ms (60 Hz)
disable checksum
set data format to engineering units
(See Chapter 4, Command Set for afull description of the syntax of the
configuration command for an analog input modul€)
When the module received the configuration command it will respond with
its new address:
107(cr)
Wait 7 seconds to let the new configuration settings take effect before
issuing a new command to the module.

NOTICE: All reconfiguration except changing of baud rate and checksum
values can be done dynamically, i.e. the modules need not to be reset.
When changing the baud rate or checksum, these changes should be made
for all connected devices. After reconfiguration, all modules should be
powered down and powered up to force a reboot and let the changes take
effect. See the next page for a strategy for changing baud rate and or
checksum for an entire network.
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2.3 Baud rate and Checksum

Adam modules contain EEPROMS s to store configuration information and
calibration constants. The EEPROM replaces the usual array of switches
and pots required to specify baud rate, input/output range etc. All of the
ADAM modules can be configured remotely through their communication
ports, without having to physically alter pot or switch settings.

Since thereis no visual indication of amodul€’ s configuration status, it is
impossible just by looking at it what the baud rate, address and other
settings are. It might not be possible to establish communications with a
module whose baud rate and address are unknown. To overcome this
problem, every module has an input terminal labeled INIT*. By booting
the module while connecting the INIT* terminal with the module’'s GND
terminal, the modules configuration is forced into a known state. This state
iscalled the INIT* state.

INIT* state defaults:

Baud rate: 9600
Address: 00h
Checksum: disabled

Forcing the module in the INIT* state does not change any parametersin
the module’'s EEPROM. When the moduleisin the INIT* state with its
INIT* and GND terminals shorted, all configuration settings can be
changed and the module will respond to all other commands normally.
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Changing Baud rate and Checksum

Baud rate and checksum settings have several thingsin common:
» They should be the same for all modules and host computer.

« Their setting can only be changed by putting a module in the INIT*
State.

« Changed settings can only take effect after amodule is rebooted
To alter baud rate or checksum settings you must perform the following
steps:

« Power on all components except the ADAM Module.

» Power the ADAM module on while shorting the INIT* and GND
terminals (See Figure 2-3).

POWER
+10 to 30 VDC

Host
RS—485

Figure 2-3 Grounding the INIT* Terminal

« Wait at least 7 secondsto let self calibration and ranging take effect.
Configure the checksum status and/or the baud rate.
Switch the power to the ADAM Module OFF.

Wait at least 7 secondsto let self calibration and ranging take effect.

computer should be changed accordingly).

Remove the grounding of the INIT* terminal and power the module on.

Check the settings (If the baud rate has changed, the settings on the host
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2.4 Multiple Module Hookup

The Figure below shows how ADAM modules are connected in a multiple
module example:

A

BRIGY
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= o
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5 3 — ==
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Ol
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Figure 2-4 Multi-module Connection
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2.5 Application Example

ADAM-4011 aarm functions may be used to build a smple ON-OFF
controller application that will operate without host intervention.

When the proper alarm settings have been stored in ADAM’s EEPROM it
would be able to function as a stand alone device where no communication
lines are required.

A simple controller application would use the momentary alarm output to
control the process. L ets assume we are controlling a heating process. The
input of the Analog Input will be the process’ temperature and its output
determine whether the heater is turned on or turned off. (See Figure 2-5)

In order to maintain a steady temperature set the LO limit of the alarm
function to desired setpoint and configure the alarm mode as Momentary.
Utilize the LO alarm output (DOO/LO) to control the SSR relay that
controls the heater.

If the module measures a temperature that undergoes the LO alarm setting
it will turn the LO alarm high which causes the heater to be switched on.
When atemperature is measured that exceeds the LO alarm setting the LO
alarm is set to low and the heater is turned off. In this application the HI
alarm output is still available to activate an alarm or generate an emergen-
cy shut-down if the temperature gets out of control.
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Figure 2-5 Simple ON/OFF Controller Function
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Programming Example

The following program is a simple program written in BASIC that resem-
bles our application example. The program first configures the ADAM-
4011 module to act as an ON/OFF controller and then monitors and
displays the process temperature.
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1/0 Modules

3.1 ADAM-4011/4011D/4012/4013/4015 Analog Input

Modules

Analog input modules use a microprocessor-controlled integrating A/D
converter to convert sensor voltage, current, thermocouple, or RTD signals
into digital data. The digital dataisthen translated into either engineering
units, twos complement hexadecimal format or percentage of full-scalerange
(FSR) according to the modul€e's configuration. When prompted by the host
computer, the dataiis sent through a standard RS-485 interface.

The Analog Input Modules offer signal conditioning, A/D conversion,
ranging, and RS-485 digital communication functions. They protect your
equipment from ground loops and power surges by providing opto-
isolation of the A/D input and transformer based isolation up to 3000 V..
(ADAM-4011 hastransformer-based isolation upto 500V )

Open Thermocouple Detection and Input Surge Protection
(ADAM-4011D only)

The ADAM-4011D provides an open thermocoupl e detection function.
Users can use a simple command to detect whether the thermocoupleis
open or closed. The module aso provides surge protection on its input
channel. Internal high speed transient suppressor on its input channel
protects the module from dangerous spikes and voltages.

Front Panel LED Indicator (ADAM-4011D only)

The4%2digit LED display on the back of the ADAM-4011D letsyou
monitor process readings right at their source. The module displays
readingsin awide variety of formats aswell as high-low alarm messages.
The ADAM-4011D offersflexibility, ease of installation and direct avail abili-
ty of processdata. For critical process monitoring, thismoduleistheidea
choice.

Digital Inputs/Outputs (Except ADAM-4013)

Analog input modules also contain two digital outputs and one digital
input. Outputs are open-collector transistor switches that may be controlled
by the host computer. They can control solid-state relays which in turn may
control heaters, pumps, and other electrical powered equipment. The digital
inputs may be read by the host computer and used to sense the state of a
remotedigital signal.
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Event counting (Except ADAM-4013)

The event counter is connected to the Digital Input channel and can be
used to keep track of the total amount of external low-speed pulses. Its
accumulated maximal count is65535. Thenumber 65535 isheld, evenif the
actual number of events exceeds 65535. The counter can beread or reset to
0 by the host computer.

Since the Event counter’s datais not stored in EEPROM, the event counter
iscleared and set to zero after every reset or power up of the analog input
module.

Alarm signalling (Except ADAM-4013)

Analog input modulesinclude High and Low alarm functions. High and
Low alarm limitsmay be downl oaded into the module’s EEPROM by the
host computer.

The aarm functions can be enabled or disabled remotely. When the alarm
function is enabled, both Digital Output channels are used to indicate the
Highand Low alarm state. Digital Output channel 1 (DO1) equalsHighalarm
state and Digital Output channel 0 (DOO0) equalsLow alarm state. The High
and Low alarm states can be read at any time by the host computer.

Every A/D conversion will be followed by acomparison with the High and
Low limit. When the input value exceeds one of these limits, the High or
Low alarm stateisset to ON.

There are two alarm mode options: Momentary and L atching.

If thealarmisin Latching mode, the alarm will stay on even when the input
valuereturnswithin limits. An aarmin Latching mode can be turned OFF
by issuing aClear Alarm command from the host computer. A Latching
aarmiscleared by the module when the opposite alarmis set. For example:
thealarmisin latching mode and the High alarm isturned ON.

When the modulereceives avaluethat islower than the Low aarm limit, it
will clear theHigh alarm and turn the Low alarm ON.

When thealarm isin Momentary mode, the alarm will be turned OFF as
soon as the input value returns to within limits.

The arrangement of coupling High and Low alarm stateswith Digital Output
lines may be utilized to build ON/OFF controllersthat can operate without
host computer involvement.
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Function Description for the ADAM-4011 analog input module

To provide a better understanding of the functioning of the ADAM
modules, the following is adescription of the module with the most exten-
sive set of functions, the ADAM-4011.

All analog input data first flows through the PGA (programmable gain
amplifier). Theamplifier can vary itsgain from 1to 128. The PGA automati-
cally adjuststhe signal to arange of -2.5V to +2.5 V. Thisensures optimal
input voltage and resolution for the A/D converter.

The A/D conversion is supervised by the microprocessor that holds the
calibration software. Two kinds of calibration take place automatically on
startup or reset: Auto Zero calibration and Auto Span calibration. Normal
calibration is used to adjust the signal according to calibration parameters
defined by the user.

Thedigital 10 Hz filter provides a steady state output by using the DX
function.

Before the data enters the microprocessor it passes through an optical
isolation device. The opto isolation prevents ground |oops and limits the
chance of damage from power surges.

The microprocessor has six basic functions:

- Linearization of T/C (Thermocouple)

- Communication software and command set

- Calibration software

- Alarmmonitoring

- Event counting

- Management of the EEPROM device that holds the system parameters
- Datatransformation

After data has been transformed to the right data format its is passed on the
RS-485 output port.

If an input val ue exceeds the High alarm setting or fallsbelow the Low alarm
setting, aflag is set in one of the Digital Output channels.

Finally, the on-board switching regulator accepts voltage between +10 and

+30V .. Thispower circuit has anisolation value of 500V, to protect your
equipment from damage from power surges.
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ADAM-4011

ADAM—4011
DATA __CODE | INPUT RANGE
ACQUISITION __09
MODULE

01
02
03
04

INPUT:
mV,V,mA

Ther

Figure 3-1 ADAM-4011 Thermocouple Input Module
Accepts:
-J, K, T, E, R, Sand B thermocouples
- millivoltinputs: £15mV, £50mV, £100mV and +500 mV
-Voltinputs: 1V and £2.5V
- Current input: 20 mA (Requiresa 125 Q resistor)

Two digital output channels and one digital input channel are
provided.

Depending on the modul€'s configuration setting, it can forward the data to
the host computer in one of the following formats:

- engineering units(°C, mV, V, or mA)
- percent of full-scalerange (FSR)
- twos complement hexadecimal
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ADAM-4011D

0 ADAM-4011D

DA DE

ACQUISITION 0001

ODULE 'Cg = 100mV/£500mV
= ,

+ 20mA
11 | TIC . JKTE
14 | TG, RSB

Figure 3-2 ADAM-4011D Thermocouple Input Module with LED Display
Accepts:
-J, K, T, E, R, Sand B thermocouples
- millivoltinputs: £15mV, £50mV, £100 mV and +500 mV
-Voltinputs: 1V and+2.5V
- Current input: 220 mA (Requiresa 125 Q resistor)
Two digital output channels and one digital input channel are provided.

Depending on the modul€’s configuration setting, it can forward the data to
the host computer in one of the following formats:

- engineering units (°C, mV, V, or mA)
- percent of full-scalerange (FSR)
- twos complement hexadecimal
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ADAM-4012

Accepts:

- millivoltinputs+ 150 mV and £500 mV
-voltinputs: 1V, +5V and+10V
- current input: 20 mA (requiresa 125 Q resistor)

ADAM—4012

Figure 3-3 ADAM-4012 Analog Input Module

Two digital output channels and one digital input channel are provided.
Depending on the modul€'s configuration setting, it can forward the data to

the host computer in one of the following formats:
- engineering units(mV, V, or mA )

- percent of full-scalerange (FSR)

- twos complement hexadecimal
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7\

ADAM—4013

DATA _CODE_| INPUT RANGE
ACQUISITION =0.00385
MODULE — 20 t—100C—100°C
21 t0C=100C

22 t0C—200C

23 tLOC—600C
INPUT: =0.00385
RTD

OUTPUT:

Figure 3-4 ADAM-4013 RTD Input Module

Accepts:
- input from platinum and nickel RTDs

Depending on the modul€'s configuration setting, it can forward the datato
the host computer in one of the following formats:

- engineering units ( °C)
- percent of full-scalerange (FSR)
- twos complement hexadecimal
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Application Wiring

The following gives you examples how to connect various types of analog
inpuit and high-low alarm applicationsto your ADAM modules.

Figure 3-5 Millivolt and Volt Input

/- O
e+ O

g »TIC
\

+

Figure 3-6 Thermocouple Input
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-ﬂ— I~
0-20mA ~—
Figure 3-7 Process Current Input
+Vs
S| (DD { I—
1gita +
Output TSSR %C
Dofn s
R7
% R2 limit current
to 30mA
Open
Collector

Figure 3-8 Digital Output used with SSR (HI-LO alarm)
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2 Wire
RTD

3 Wire
RTD

4 Wire
RTD

+IEXC /
+5ENSE
—SENSE

—[EXC

A.GND

+EXC 7
+SENSE
—SENSE

—IEXC

A.GND

+EXC /
+SENSE
—SENSE

—|EXC

A.GND

Figure 3-9 RTD Inputs
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ADAM-4015 6-channel RTD Input Module

A RTD moduleis popular for temperature measurement. Unlikethetradition-
al design, the ADAM-4015 provides six RTD input channelsfor different
types of RTD signal as an effective solution in industrial & building
automation. Usually, broken external wiring will lead to inaccurate current
value. The ADAM-4015 provides a broken wiring detecting function so
users can easily troubleshoot broken wiring problems.

ADAM-4015

0O ADAM-4015

CODE TYPE_| RANGE
100

DATA
ACQUISITION
MODULE

INPUT:
RTD

OUTPUT:
RS-485

J

GND13

cCoooocoooooaoo

Figure 3-10: ADAM-4015 6-channel RTD Input Module
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Application Wiring

RTD 1+
COMO
RTD 0-
14 RTD 0+

2-wire RTD

- ®

3-wire RTD

Figure 3-11: ADAM-4015 RTD Input Module Wiring Diagram
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Technical specification of ADAM-4015

Channel

6

Input Type

Pt100, Pt1000, BALCO500, Ni

Input type and temperature
range

Pt100:

-50t0 150 C
0to 100 C
0to200 C
0to400 C
-200t0 200 C
Pt1000:
-40to 160 C
BALCO500:
-30t0 120 C
Ni:

-80t0 100 C
0to 100 C

I solation Voltage

3000 V.

Sampling Rate

12 sample/sec (total)

Input | mpedance

10 MQ

Accuracy

+/- 0.1% or better

Power Consumption

1w

I/O Connector Type

13-pin plug-terminal

Table 3-1: Technical specification of ADAM-4015
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3.2 ADAM-4016  Analog Input/Output Module

A strain gauge input modul e uses a microprocessor-controlled integrating
A/D converter to convert sensor voltage or current signalsinto digital data
for load cell and stress measurement. The digital datais then translated into
either engineering units, twos complement hexadecimal format or percent-
age of full-scalerange (FSR) according to the modul€' s configuration.
When prompted by the host computer, the data is sent through a standard
RS-485interface.

The strain gauge input module offers signal conditioning, A/D conversion,
ranging, and RS-485 digital communication functions. They protect your
equipment from ground loops and power surges by providing opto-
isolation of the A/D input and transformer based isolation upto 3000 V..

Excitation Voltage Ouput

A strain gauge input module can supply single channel voltage output for
excitation. Themodulereceivesdigital input from the host computer. The
format of the datais engineering units. It then uses its microprocessor-
controlled D/A converter to convert the digital datainto output signals.

Strain gauge input modules protect your equipment from ground loops and
power surges by providing opto-isolation of the D/A output and
transformer-based isolation up to 3000V .

Digital Outputs

A strain gauge input module also contains 4 digital outputs. Outputs are
open-collector transistor switches that may be controlled by the host
computer. They can control solid-state relays which in turn may control
heaters, pumps, and other electrical equipment.
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Alarm signalling

Strain Gaugeinput modulesinclude High and Low alarm functions. High
and Low alarm limitsmay be downloaded into the module’'s EEPROM by the
host computer.

The alarm functions can be enabled or disabled remotely. When the alarm
function is enabled, both Digital Output channels are used to indicate the
High and Low alarm state. Digital Output channel 1 (DO1) equalsHighalarm
state and Digital Output channel 0 (DOO0) equalsLow alarm state. The High
and Low alarm states can be read at any time by the host computer.

Every A/D conversion will be followed by acomparison with the High and
Low limit. When theinput value exceeds one of theselimits, the High or
Low alarm stateisset to ON.

There aretwo alarm mode options: Momentary and L atching.

If thealarmisin Latching mode, the alarm will stay on even when the input
valuereturnswithin limits. An alarmin Latching mode can be turned OFF
by issuing aClear Alarm command from the host computer. A Latching
alarmiscleared by the module when the opposite alarmis set. For example;
thealarmisin latching mode and the High dlarmisturned ON.

When the modulereceives avaluethat islower than the Low alarm limit, it
will clear the High alarm and turn the Low alarm ON.

When thealarm isin Momentary mode, the alarm will beturned OFF as
soon as the input value returns to within limits.

The arrangement of coupling High and Low alarm stateswith Digital Output
lines may be utilized to build ON/OFF controllersthat can operate without
host computer involvement. .
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ADAM-4016

ADAM-4016

DATA _CODE | INPUT RANGE
ACQUISITION + 15mV.

MODULE

= 20mA

INPUT:
STRAIN GUAGE INPUT RANGE
mV,V,mA 0-10V

OUTPUT:
RS-485 |

DOOLO 1

Figure 3-12 ADAM-4016 Analog Input/Output Module
Accepts:
- millivoltinputs; £15mV, £50mV, £100mV, £500 mV Strain Gauge
- Current input: £20 mA
- Excitation voltage output: 0~ 10V
Four digital output channels are provided.

Depending on the modul€'s configuration setting, it can forward the data to
the host computer in one of the following formats:

- engineering units(mV or mA)
- percent of full-scalerange (FSR)
- twos complement hexadecimal
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Application Wiring

Strain Gauge

Dl .
Dl
Dl
Dl
DI
Dl

Figure 3-13 Strain Gauge Voltage Input

I

D1l
DI
D1
Dl
DIl

N4

() 0-20mA

N

Figure 3-14 Strain Gauge Current Input
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+Vs
[t =
NaITa +
oug+pu+ _>3R AL
o= =—

R2

%

Open
Collector —

R2 limit current
to 30mA

Figure 3-15 Digital Output used with SSR
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3.3 ADAM-4017/4017+/4018/4018M/4018+ 8-channel Analog
Input Modules

ADAM-4017/4018 8-channel Analog Input Module

The ADAM-4017/4017+/4018/4018+ isa 16-bit, 8-channel analog input
modul e that provides programmable input ranges on all channels. This
moduleisan extremely cost-effective solution for industrial measurement
and monitoring applications. Its opto-isolated inputs provide 3000 V. of
isolation between the analog input and the module, protecting the module
and peripherals from damage due to high input-line voltages.

ADAM-4017/4017+/4018/4018+ offerssignal conditioning, A/D conversion,
ranging and RS-485 digital communication functions. The module protects
your equipment from ground loops and power surges by providing opto-
isolation of A/D input and transformer based isolation up to 3000V ..

The ADAM-4017/4017+/4018/4018+ usesa 16-bit microprocessor-controlled
sigma-delta A/D converter to convert sensor voltage or current into digital
data. The digital datais then translated into engineering units. When
prompted by the host computer, the module sends the data to the host
through astandard RS-485 interface.

ADAM-4018M 8-channel Analog Input Data logger

The ADAM-4018M isa 16-hit, 8-channel anal og input datalogger featuring
programmable input ranges on all channels. Thisreliable and easy to use
analog input logger can store up to 38,000 measurementsfor amaximum
duration of 20 years. The ADAM-4018M can accept various anal og inputs,
such asthermocouple, mV, V and mA, and offers three configurablelogging
modes: standard log, event log, and mixed log. Optically isolated inputs
provide 500 V. of isolation between the module and the anal og input,
protecting the module and peripherals from damage due to high voltages on
theinput lines. The ADAM-4018M isan extremently cost-effective
solution for industrial measurement and monitoring applications.
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ADAM-4017+ 8-channel Differential Analog Input Module

Here comes a solution to the demand for more channels of analog input.
Similar toitscounterpart, the ADAM-4017+ enableseight differential
channel swith multipleinput ranges. This multi-ch/multi-range structure
allows channels with different input ranges at the same time, say channel 1
with therange +/- 5V meanwhilethe otherswith +/- 10V and +/- 20 mA.

Instead of leaving two single-ended channelsin ADAM-4017 module due
to thelimit number of pins, the ADAM-4017+ uses ajumper to switch
AGND and INIT* to Vin6- and Vin7-, respectively, to allow 8-channel input.
Additionally, the ADAM-4017+ has been expanded to accept 4 ~ 20 mA so
the user can employ it in various applications

ADAM-4018+ 8-ch. Thermocouple Input Module

Here comes a solution to the demand for more channels of thermocouple
input. Similar to its counterpart, the ADAM-4018+ enables eight differential
channelswith multipleinput types. This multi-ch/multi-type structure
allows channels with different input types at the same time, say channel 1
with K input type meanwhile the others with R and Stypes.

ADAM-4018+ isan 8-channel T/Cinput module. Compared with the
universal analog input module ADAM-4019, it israther dedicated to T/C
and 4 ~ 20 mA inputsfor those with special request. It improves ADAM-
4018, thetraditional design six differential and two single-ended channels,
to enhance the steadiness and reliability of wiring. Usually, broken external
will lead to inaccurate current value. ADAM-4018+ provides burned-out
detection so that users can easily troubleshoot broken wiring problems.
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ADAM-4017

ACQUISITION
MODULE

INPUT:
STRAIN GAUGE
mv. v, mA

OUPUT
RS-485

Figure 3-16 ADAM-4017 8-channel Analog Input Module
Channels:
- six differential, two single-ended
Accepts:
- Millivolt inputs: £150 mV and +500 mV
-Voltinputs: +1V,£5V,and 10V
- Current input: 220 mA (requiresa 125 Q resistor)

The module forwards the data to the host computer in engineering units
(mV,V,ormA)
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ADAM-4017+ 8-channel Differential Analog Input Module

DATA
ACQUISITION
MODULE

INPUT.
STRAIN GAUGE 01|
LI T —

OUPUT.
RS-485

N S

Figure 3-17 ADAM-4017+ 8-ch. differential analog input module
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Jumper setting

1. JP9 and JP10 (default setting issix differential and two single-ended)

9, 3p10 B B[ six differential and two single-ended
[J B B | Ejghtdifferential
2. JP1~JP8
1P1-3P8 BB L 20mA Input Range
LJ B B | Voltage Input range
M apping to Channel Ch.1/Ch.2|Ch.3|Ch.4|Ch.5|Ch.6/Ch.7|Ch.8
JPL|IP3|IP5 IPT7|IP2|IP4|IP6|IPS

3.JP13

System is normal mode

Ip13

System isinitial mode

Technical specification of ADAM-4017+

Channel 8
Input Type mv, V, mA

+/- 150 mV, +/- 500 mV, +/- 1V, +/- 5V, +/- 10
Input range

V, +-20mV, 4 ~ 20 mMA

Isolation Voltage

3000 V.

Fault and overvoltage

With stands overvoltage up to +/-35 V

protection

Sampling Rate 10 sanple/sec (total)
Input | mpedance 20 MQ

Accuracy +/- 0.1% or better
Power Consumption 12W

1/O Connector Type 10-pin plug-terminal

3-24

ADAM 4000 Series User's Manual



Chapter 3

ADAM-4018

_ADAM-4018

0ATA oo
ACQUISITION oo
MODULE

INPUT:
Vom

Figure 3-18 ADAM-4018 8-channel Thermocouple Input Module
Channels:
- six differential, two single-ended
Accepts:
-J, K, T, E, R, Sand B thermocouples
- Millivoltinputs: £15mV, £50mV, £100mV and 500 mV
-Voltinputs: 1V and+2.5V
- Current input: 20 mA (requiresa 125 Q resistor)

The module forwards the data to the host computer in engineering units (°C,
mV,V, ormA)
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ADAM-4018M

ADAM-4018M

DATA
ACQUISITION
MODULE

Figure 3-19 ADAM-4018M 8-channel Analog Input Data Logger
Channels:
- six differential, two single-ended
Accepts:
-J, K, T, E, R, Sand B thermocouples
- Millivoltinputs: £15mV, £50mV, £100 mV, £500mvV
-Voltinputs. 1V and+2.5V
- Current input: 220 mA (requiresa 125 Q resistor)

The module forwards the data to the host computer in engineering units (°C,
mV,V, ormA)

Storage Capacity:
- 128 KB flashmemory
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ADAM-4018+ 8-ch. Thermocouple Input Module

DATA cooe
ACQUISITION o ]
MODULE

INPUT: 1
Thermocouple

OUPUT.

- S

Figure 3-20 ADAM-4018+ 8-ch. thermocouple input module
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Technical specification of ADAM-4018+

Channel 8
Input Type Thermocouple
J 0~760 C
K 0 ~1000 C
T -100~400 C
'IF;/;:n t);pe and Temperature E 0~1000 C
g R 500 ~1750 C
S 500~1750 C
B 500~1800 C
Isolation Voltage 3000 V.

Fault and overvoltage Withstands over voltage up to +/- 35 V

protection

Sampling Rate 10 sample/sec (total)
Input I mpedance 20 MQ

Accuracy +/- 0.1% or better
Power Consumption 05w

1/0 Connector Type 10-pin plug-terminal

http://www.advantech.com/ =» "service & support"
= search"ADAM-4018+"
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Apllication Wiring

Vino- |:|® —
. mV/V
11 Vin0+ D®« < " @

Figure 3-21 Differential Input (CHO to CH5)

Figure 3-22 Single-ended Input (CH6 to CH7)
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Application Wiring

\/’

vin1- || <V
vin1+ || <\
=V 0
atMi

Vin 0-

Vin 0+

Q@ £4~20 mA

internal Built 1200hm Resister

+

ADAM-4017+ 8-ch. differential analog input module wiring diagram

1) Link to http://ww.advantech.com

2 Click Support to get in eService Knowledge Center

3) Search for download and key-in “ ADAM-4000" to get the latest

ADAM-4000 User’sManual
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% T/C or 4~20mA

+

ADAM-4018+ 8-ch. thermalcouple input module wiring diagram
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3.4 ADAM-4019 8-channel Universal Analog Input Module

Here comes good news for users needing various analog input signals. If
there are different types of analog input, such asV, mV, mA, or thermocou-
ple signals, users have to prepare individual modules for data acquisition.
Now Advantech announces the ADAM-4019 universal analog input
module to integrate the various Al modules as one. It not only reduces

hardware cost, but also simplifieswiring engineering.

ADAM-4019

o o

S SISISISISISISES)

O oo o0oooooo

26 NA
N/A

2

£ Z

0 ADAM-4019

INPUT:
mV,V, mA

Ther

4

2

DATA CODE | INPUT RANGE
@ ACQUISITION =
MODULE 2
o
09
e

OUTPUT:
RS-485

GND13

+++++

o o

oo o oo oD oo ooo

Figure 3-25: ADAM-4019 8-channel Universal Al
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Application Wiring

Vin 1-

Vin 1+ || )L
Vin 0- ()
14 Vin 0+ O@DET/C

Figure 3-26: ADAM-4019 Universal Al wiring diagram
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Technical specification of ADAM-4019

Channel

8

Input Type

V, mV, mA, T/C

I nput type and
temperature range

V:+/-1V , +/-2.5V, +/-5V , +/-10V
mV: +/- 100mV , +/-500mV
mA: +/-20mA (W/125Q resister)
Thermocouple:

J 0to 760 C

K 0to 1370 C

T -100to400 C

E 0to1400 C

R 500t01750 C

S 500to0 1750 C

B 500t01800 C

I solation Voltage 3000 V.
Sampling Rate 6 sample/sec (total)
Input | mpedance 20 MW

Accuracy

+/- 0.1% or better

Power Consumption

1w

I/O Connector Type

13-pin plug-terminal

Table 3-2: Technical specification of ADAM-4019
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3.5 ADAM-4021 Analog Output Module

Analog output module receivestheir digital input through an RS-485
interface from the host computer. The format of the datais either engineer-
ing units, twos complement hexadecimal format or percentage of full-scale
range (FSR), depending on the modul€e's configuration. It then usesits
microprocessor-controlled D/A converter to convert the digital datainto
output signals.

You get atrue readback of the analog output signal from the unit’'s ADC,
which independently monitors the output. You can specify slew rates and
start up currents through the configuration software. The Analog Output
Module can supply single-channel analog output in arange of voltages or
currents.

They protect your equipment from ground loops and power surges by
providing opto-isolation of the D/A output and transformer based isolation
upto 3000V .

Slew Rate

The slew rateis defined as the discrepancy between the number of milli-
amps (or Volts) per second of the present and the required output currents
(or voltages). An ADAM analog output module may be configured for a
specific dlew rate.
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ADAM-4021

ADAM—4021

DATA _CODE [ INPUT RANGE

ACQUISITION __30 0—20mA
MODULE 31 | 4-20mh
I A

INPUT:
RS—4B5

®

OUTPUT:

Figure 3-27 ADAM -4021 Analog Output Module

Depending on its configuration settings the modul e accepts the following
formats from the host computer:

- Engineering units

- Percent of full-scalerange (FSR)

- Twos complement hexadecimal format,
Output types:

-Voltage: 0to10V

(Slew rate: 0.0625t0 64 V/sec)

- Currents: 0to 20mA, or 4t0 20 mA.
(Slew rate: 0.125t0 128 mA/sec)
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Application Wiring

mA Output
V- Output

Ah A A

Figure 3-28 Analog Output
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3.6 ADAM-4050/4051/4052/4053/4055 Digital I/O Modules

ADAM-4050 Digital I/O Module

The ADAM-4050 features seven digital input channelsand eight digital
output channels. The outputs are open-collector transistor switches that
you can control from the host computer. You can also use the switches to
control solid-state relays, which in turn can control heaters, pumps and
power equipment. The host computer can use the modul€e's digital inputsto
determine the state of limit or safety switches or remote digital signals.

ADAM-4051 16-channel Isolated Digital Input Module

The ADAM-4051isal16-ch. Digital Input Modulebuilt with 2500V . optical
isolation, itissuitableto critical applications. Different from other modules,
the ADAM-4051 accept 10 ~ 50V input voltageto fit various digital signals,
suchas12V, 24V, 48 V. Moreover, users can read the current status from the
LED indicatorson the front panel.

ADAM-4052 Isolated Digital Input Module

The ADAM-4052 provideseight digital input channels: six fully indepen-
dent isolated channels and two isolated channels with a common ground.
All have 5000 V. isolation to prevent ground loop effects and prevent
damage from power surges on the input lines.

ADAM-4053 16-channel Digital Input Module

The ADAM-4053 provides 16 digital input channnelsfor dry contact or wet
contact signals. For dry contact, effective distance from DI to contact point
isupto500m.

ADAM-4055 16-channel Isolated Digital /O Module

The ADAM-4055 offers 8-ch. isolated digital input and 8-ch. isolated digital
output for critical applications. Theinputs accept 10~50V voltage, and the
outputs supply 5~40V , . open collector. Considered to user friendly, the
ADAM-4055 also built with LED indicator for statusreading easily.
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ADAM-4050
ADAM—4050
Ao o
DU e e—
7 bit D/I N E—
Figure 3-31 ADAM-4050 Digital I/0 Module
Channels:

- 7 input channels

- 8 output channels

Digital Input:

-logicleve 0: +1V max.

-logicleve 1: +3.5V to +30V

Digital Output:

- open collector to 30V, 30 mA max. load
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ADAM-4051

g ADAM-4051

SIGNAI

DATA

MODULE

ON/OFF
Status
rrrrrrrr

o 0000000

gooooooo

Figure 3-32 ADAM-4051 16-channel Digital Input Module

Technical Specification of ADAM-4051

Channel: 16 (4-channel/group)

Optical Isolation: 2500V .

Opto-isolator responsetime: 25 Qs
Over-voltageProtect: 70V .

ESD (Electro Static Discharge) : 2000V .
LED Indicator : On: Active; Off: Non-active

Input Voltage: Logiclevel 1: 10~50V
Logivlevel 0: 3V

Poer consumption: 1W
I/O Connector Type: 13-pin plug-terminal* 2
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ADAM-4052

ADAM-4052

DATA _TYPE SIGNAL
ACQUISITION __Di Bit 0-7
MODI

ULE

SIGNAL:
8 bit DN

OUTPUT:
RS-485

Figure 3-33 ADAM-4052 Isolated Digital Input Module
Channels: 8
- 6differentia
- 2single ended
Digital Input:
-logicleve 0: +1V max.
-logiclevd 1: +3.5V to+30V
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ADAM-4053

0 ADAM-4053

DATA _TYPE SIGNAL
ACQUISITION

MODULE

<]

51 015

SIGNAL:
16 bit DI

OUTPUT:
RS-485

Figure 3-34 ADAM-4053 16-channel Digital Input Module
Channels: 16
Digital Input:
-Dry contact

logicleve 0: Closeto GND
logiclevel 1: OPEN

-Wet contact
logicleve 0: +2V max.
logiclevel 1: +4V to +30V

DI15 INIT* DI15 INIT*
DI15 INIT*
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ADAM-4055

DATA
ACQUISITION

MODULE

ON/OFF
Status

- G000005
o 00000000

Figure 3-34 ADAM-4055 16-channel Digital I/0 Module

*  Number of Input Channel : 8 (4-channel/group)
 Optical Isolation: 2500V .
e Opto-isolator responsetime: 25 us
+ Over-voltageProtect: 70V .
» ESD (ElectroStatic Dischar ge): 2000V .
* Input Voltage:
Dry Contact  Logiclevel 0: Closeto GND
Logiclevel 1: Open
Wet Contact Logiclevel 1: 10~50V
Logicleve 0: 3V
Dry Contact & Wet contact Selectable
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*  Number of Output Channd: 8 (8-channel/group)
* Optical Isolation: 2500V .

» Opto-isolator responsetime: 25 ps

 Supply Voltage: Open Collector 5~40V

» Sink Current: 200 mA max/channel

* LEDIndicator: On: Active Off: Non-active

»  Power Consumption: 1W

» |/O Connector Type: 13-pinplug-termina * 2
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Application Wiring

Thefollowing give you examples of how to connect various types of digital
1/0 applications to your ADAM modules.

+5VDC
10K TTL Output

Digital
Jigita DIt TIL Input

Digital = Wl
GND

|

Figure 3-35 TTL Input (ADAM-4050)

+oVDC

Digital %WK
Wl

Input ¢
\ 8|onfclc’r
osure
. I
Digital = @D
GND

Figure 3-36 Contact Closure Input (ADAM-4050)

Chapter 3 1/0 Modules 3-45



1/0 Modules

+Vs
| (D0
[gITa +
ou9+pu+ TSSR AC
O@Dm
R2

%

Open
Collector —

RZ limit current
to 30mA

Figure 3-37 Digital Output used with SSR (ADAM-4050)

SISISISISISISISISISISISIS

Coooooooooooo

Figure 3-38 Dry Contact Wiring (ADAM-4051)
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Figure 3-39 Wet Contact Wiring (ADAM-4051)

3KQ '@U +
Y4 0~+30VDC
DL

Figure 3-40 Isolation Digital Input (ADAM-4052)
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Vce

8200
=

0~+30VDC

Digital

GND

J

Figure 3-41 Wet Contact Input (ADAM-4053)

Vce

8200
=

l\ Contact

closure

Digital

GND

Figure 3-42 Contact Closure Input (ADAM-4053)
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-+
1

0

Figure 3-45 Digital Input Wet Contact Wiring (ADAM-4055)
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3.7 ADAM-4060/4068 Relay Output Module

The ADAM Relay Output Moduleis alow-cost alternative to SSR modules.
The ADAM-4060 Relay Output Module providesfour relay channels, two
of Form A and two of Form C. The ADAM-4068 Relay Output Module
provides eight channels, four of Form A and four of Form C. These two

mdules are excellent for ON/OFF control or low-power switching applica-
tions.

ADAM-4060

ADAM—4060

DATA __TYPE
ACQUISITION RELAY 1.2

MODULE FEAY 5.4

INPUT:
RS—485

Figure 3-46 ADAM-4060 Relay Output Module
Contact rating for Form A and Form C:

AC: 05A/120V,
DC: 1A/24V
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ADAM-4068

Cooocooooooooo

JJJJJ

KKKKKKKKKKKKK

DATA __TYPE SIGNAL
@ ACQUISITION _REL 3
MODULE _RELAY 3557 ORI C

OUTPUT:RELAY
CONTACTS

1234567

= 10000000
s 1.7

-

sififir, 5818
T xxaxExrzzzlel
SEES606666866
:::::::::::::

Figure 3-47 ADAM-4068 8-channel Relay Output Module

Contact Rating :
AC 125V @0.6A; 250V @0.3A
DC 30V @2A;110V @0.6A
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Application Wiring

Thefollowing givesyou examples on how to connect form A and form C
relay output applications to your ADAM modules.

RL2 COM
RL2 NO | <)
RL1 COM | )]

11 RL1T NO| (DI

Figure 3-48 Form A relay output (ADAM-4060)

RL4 COM| | VD)L

RL4 NC| KDI—= |

RL4 NO | DI

RL3 COM @U/
/—\Q\/

Figure 3-49 Form C relay output (ADAM-4060)
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RL1I NO | <)
RLO NO | <)
RLO COM | <)/
rRLO NO | D!

Figure 3-50 Form C relay output (ADAM-4068)

RL4 NO Q@Uﬂf\-]
RL4COM | D)

RL3 NO | <Dl
RL3COM | <D

S

Figure 3-51 Form A relay output (ADAM-4068)
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3.8

ADAM-4080/4080D Counter/Frequency Input Modules

ADAM-4080/4080D Counter/frequency input modul e hastwo 32-bit
counter input channels (counter 0 and counter 1) with built-in programma-
bletimer for frequency measurement. These cost-effective modules|et you
monitor counter/frequency data as measurements are taken.

Front Panel LED Indicator (ADAM-4080D only)

The5-digit LED display of the ADAM-4080D letsyou monitor its counter
dataright at the source. The module's LED display shows counter values as
well ashigh-low alarm messages asa counter exceedsits programmed limits
(direct display).

Another option is to display data send by the host computer. The module
first sends counter data to the host computer for conversion or calculation.
The host computer sends the data back to the ADAM-4080D and the
module showsit on the module's LED display (remote display).

Signal Input Mode

The ADAM-4080/4080D provides separateterminalsfor photo isolated
input and non-isolated input to simplify wiring. Opto-isolated input
provides 2500V, .isolation to protect your equipment from ground loops.
After you make the physical connections, program the module to identify
which of itstwo sets of input terminals it should activate (isolated or non-
isolated terminals).

Programmable Digital Filter

The ADAM-4080/4080D moduleincludes aunique programmabledigital
filter to rgject noise on theinput lines. You can specify separate time
constants, such as minimum signal width at high level and minimum signal
width at low level, to provide stable output readings.

Programmable Threshold

When the ADAM-4080/4080D is programmed for non-isolated input you
can set ahigh and low trigger level. Likethe programmabl e digital filter, the
programmabl e threshold rejects noise on the input lines and provides stable
input readings
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External Control (Gate mode)

Besidesthe GND and counter terminal each channel has a gate terminal to
connect an external gate signal. The gate signal (high or low) can trigger the
counter to start or stop counting. The gate mode can be either low, high or
disabled (low means that counting starts when the gate signal is low and
stops when the gate signal becomes high)

Programmable Alarm Output

The ADAM-4080 module providesaconfigurable alarm for each counter.
The ADAM-4080D provides high and low alarm functionsfor counter O.
When the counter reachesan alarm limit, it will trigger the built-in digital
output for machine ON/OFF control. Theaarm limitsmay be downloaded
into the module's EEPROM by the host computer. Theinitial count value of
ADAM-4080 modul€e's counter can be configured as any values.

The alarm functions can be enabled or disabled remotely. When the alarm
functions are enabled, digital output channels are used to indicate the alarm
states. For ADAM-4080, digital output channel 0 equalsthe alarm state of
counter 0, and digital output channel 1 equalsthe alarm state of counter 1.
For ADAM-4080D, digital output channel 0 equalsthelow alarm state of
the counter 0 and digital output channel 1 equalsthe high alarm state of the
counter O.

Every A/D conversion will befollowed by acomparison with thealarm
limits. If theinput value exceeds one of these limits, the corresponding
alarm stateis set to ON.

There aretwo alarm mode optionsfor the ADAM-4080D: momentary and
latching. If thealarmisin latchinng mode, the alarm will stay on even when
theinput value returnswithin limits. Anaarminlatching mode can be
turned off by issuing a Clear Alarm command from the host computer. A
latching alarmis cleared by the module when the opposite alarmis set. For
example: thealarmisin latching mode and the high alarmisturned ON.
When the module receives avaluethat islower than thelow alarm limit, it
will clear the high alarm and turn thelow alarm ON.

When thealarm isin Momentary mode, the alarm will be turned OFF as
soon as the input value returns to within limits.

The arrangement of coupling high and low alarm states with digital output
lines may be utilized to build ON/OFF controllersthat can operate without
host computer involvement.
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ADAM-4080

Figure 3-52 ADAM-4080 Counter/Frequncy Input Module
Channds Two independent 32-bit counters (counter 0 and counter 1)
Input frequency: 50 kHz max.

Input mode: Isolated or non-isolated

Isolationinput level:

-Logicleve 0: +1V max

-Logiclevel 1: +35V to+30V

Non-isolationinput level (programmable threshol d):
- Logiclevel 0: 0to+5V (default=0.8V)

-Logicleve 1: 0to+5V (default=2.4V)
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ADAM-4080D

ﬂ)AM-A"OSOD

DA o
ACQUISITI ON Y
MODUL

Figure 3-53 ADAM-4080D Counter/Frequency Input Module with LED Display

Channds Two independent 32-bit counters (counter 0 and counter 1)
Input frequency: 50 kHz max.
Input mode: Isolated or non-isolated

Isolationinput level:
-Logicleve 0: +1V max
-Logiclevel 1: +3.5V to+30V

Non-isolationinput level (programmablethreshol d):
- Logiclevel 0: 0to+5V (default=0.8V)
-Logicleved 1: 0to+5V (default=2.4V)
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Application Wiring

Counter Input ——— |
Gate Control ————»——

GND ———»——

/

Figure 3-54 Non-isolated Input

Counter Input

IN1-

GATEL+ D®+
+
17 CATEL D® =

GATE Control

Figure 3-55 Photo-isolated Input
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4.1 Introduction

To avoid communication conflicts when several devicestry to send data at
the sametime, all actions are instigated by the host computer. The basic
form is acommand/response protocol with the host initiating the sequence.

When modules are not transmitting they arein listen mode. The host issues
acommand to a module with a specified address and waits a certain amount
of time for the module to respond. If no response arrives, atimeout aborts
the sequence and returns control to the host.

Changing ADAM'’s configuration might require the module to performauto
calibration before changes can take effect. Especially when changing the
range, the module hasto perform all stages of auto calibration that it also
performs when booted. When this processis under way, the module does
not respond to any other commands. The command set includes the exact
delaysthat might occur when modules are reconfigured.

4.2 Syntax

[delimiter character][address] [ command][data][ checksum] [carriage return]

Every command begins with adelimiter character. There are four valid
characters: adollar sign $, a pound sign #, a percentage sign % and an at
sigh @.

The delimiter character isfollowed by atwo-character address (hexadeci-
mal) that specifies the target module. The actual two character command
follows the address. Depending on the command, an optional data segment
follows the command string. An optional two character checksum may be
appended to the total string. Every commandsisterminated by acarriage
return (cr).

ALL COMMANDS SHOULD BE ISSUED IN UPPERCASE
CHARACTERS!

4-2

ADAM 4000 Series User's Manual



Chapter 4

Before the command set, we provide the I/O module commands search
table to help you find the commands you wish to use. The command setis
divided into the following four subsections:

» Analog Input Module commands

* Analog Output M odule commands

* Digital 1/0 and Relay Output M odule commands

* Counter/Frequency Module commands
Every subsection starts with acommand summary of the particular type of
module, followed by datasheets that give detailed information about
individual commands.
Although commands in different subsections sometimes share the same
format, the effect they have on a certain module can be completely different
than they have on another. For exampl e, the configuration command:
%AANNTTCCFF affects anal og input modules and anal og output modules
differently. Therefore, the full command set for every moduleislisted.
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4.3 1/0 Module Commands Search Table

ADAM-4011 Command Table

Command Syntax Command Name Command Description Page No.
%AANNTTCCFF Configuration Sets the address, input range,baud 4 44
rate, data format, checksum status,
and/or integration time for a specified
analog input module
#AA Analog Data In Returns the input value from a 4 52
specified analog input module in the
currently configured data format
$AAO Span Calibration Calibrates an analog input module to 4 57
correct for gain errors
$AAL Offset Calibration Calibrates an analog input module to 4 58
correct for offset errors
#r* Synchronized Orders all analog input modules to 4 59
Sampling sample their input values and store
them in special registers
$AAL Read Synchronized Returns the value that was stored in 4 60
Data the specified module’s register after
the #** command
$AA2 Configuration Status  |Returns the configuration parameters 4 48
for the specified analog input module
$AA3 CJC Status Returns the value of the CJC sensor 4 63
for a specified analog input module
$AA9 CJC Offset Calibration |Calibrates the CJC sensor for offset 4 64
errors
$AAF Read Firmware Return the firmware version code from 4 50
Version the specified analog input module
$AAM Read Module Name  |Return the module name from the 4 51
specified analog input module

(continued on following page)
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Command Syntax Command Name Command Description Page No.
@AADI Read Digital 1/0 and The addressed module returns the 4 104
Alarm Status state of its digital input channel, its

two digital output channels and the
status of its alarm

@AADO(data) Set Digital Output Set the values of the module’s two 4 106
digital outputs (ON or OFF)

@AAEAT Enable Alarm Enables the alarm in either Momentary 4 108
or Latching mode

@AAHI(data) Set High Alarm Downloads the High alarm limit value 4 110

@AALO(data) Set Low Alarm Downloads the Low alarm limit value 4 111

@AADA Disable Alarm Disables all alarm functions 4 112

@AACA Clear Latch Alarm The latch alarm is reset 4 113

@AARH Read High Alarm The addressed analog input module is 4 114
asked to return its high alarm value

@AARL Read Low Alarm The addressed analog input module is 4 115
asked to return its low alarm value

@AARE Read Event Counter The addressed module is asked to 4 116
return its event counter value

@AACE Clear Event Counter The event counter is set to 0 4 117

Chapter 4 Command Set
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ADAM-4011D Command Table

Command Syntax Command Name Command Description Page No.
%AANNTTCCFF Configuration Sets the address, input range,baud 4 44
rate, data format, checksum status,
and/or integration time for a specified
analog input module
#AA Analog Data In Returns the input value from a 4 52
specified analog input module in the
currently configured data format
$AAOD Span Calibration Calibrates an analog input module to 4 57
correct for gain errors
$AAL Offset Calibration Calibrates an analog input module to 4 58
correct for offset errors
#* Synchronized Orders all analog input modules to 4 59
Sampling sample their input values and store
them in special registers
$AAL Read Synchronized Returns the value that was stored in 4 60
Data the specified module’s register after
the #** command
$AA2 Configuration Status | Returns the configuration parameters 4 48
for the specified analog input module
$AA3 CJC Status Returns the value of the CJC sensor 4 63
for a specified analog input module
$AA9 CJC Offset Calibration | Calibrates the CJC sensor for offset 4 64
errors
$AAF Read Firmware Return the firmware version code 4 50
Version from the specified analog input
module
$AAM Read Module Name Return the module name from the 4 51
specified analog input module
$AAB Open Thermocouple Ask the module to respond whether 4 62
Detection the thermocouple is open or not

(continued on following page)
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Command Syntax Command Name Command Description Page No.
@AADI Read Digital 1/0 and The addressed module returns the 4 104
Alarm Status state of its digital input channel, its

two digital output channels and the
status of its alarm

@AADO(data) Set Digital Output Set the values of the module’s two 4 106
digital outputs (ON or OFF)

@AAEAT Enable Alarm Enables the alarm in either Momentary 4 108
or Latching mode

@AAHI(data) Set High Alarm Downloads the High alarm limit value 4 110

@AALO(data) Set Low Alarm Downloads the Low alarm limit value 4111

@AADA Disable Alarm Disables all alarm functions 4 112

@AACA Clear Latch Alarm The latch alarm is reset 4 113

@AARH Read High Alarm The addressed analog input module is 4 114
asked to return its high alarm value

@AARL Read Low Alarm The addressed analog input module is 4 115
asked to return its low alarm value

@AARE Read Event Counter The addressed module is asked to 4 116
return its event counter value

@AACE Clear Event Counter The event counter is set to 0 4 117

Chapter 4 Command Set
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ADAM-4012 Command Table

Command Syntax Command Name Command Description Page No.

%AANNTTCCFF Configuration Sets the address, input range,baud 4 44
rate, data format, checksum status,
and/or integration time for a specified
analog input module

#AA Analog Data In Returns the input value from a 4 52
specified analog input module in the
currently configured data format

$AAO Span Calibration Calibrates an analog input module to 4 57
correct for gain errors

$AAL Offset Calibration Calibrates an analog input module to 4 58
correct for offset errors

#r* Synchronized Sampling |Orders all analog input modules to 4 59
sample their input values and store
them in special registers

$AAL Read Synchronized Returns the value that was stored in 4 60

Data the specified module’s register after

the #** command

$AA2 Configuration Status  |Returns the configuration parameters 4 48
for the specified analog input module

$AAF Read Firmware Version |Return the firmware version code from 4 50
the specified analog input module

$AAM Read Module Name Return the module name from the 4 51
specified analog input module

(continued on following page)
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Command Syntax Command Name Command Description Page No.
@AADI Read Digital 1/0 and The addressed module returns the 4 104
Alarm Status state of its digital input channel, its

two digital output channels and the
status of its alarm

@AADO(data) Set Digital Output Set the values of the module’s two 4 106
digital outputs (ON or OFF)

@AAEAT Enable Alarm Enables the alarm in either Momentary 4 108
or Latching mode

@AAHI(data) Set High Alarm Downloads the High alarm limit value 4 110

@AALO(data) Set Low Alarm Downloads the Low alarm limit value 4 111

@AADA Disable Alarm Disables all alarm functions 4 112

@AACA Clear Latch Alarm The latch alarm is reset 4 113

@AARH Read High Alarm The addressed analog input module is 4 114
asked to return its high alarm value

@AARL Read Low Alarm The addressed analog input module is 4 115
asked to return its low alarm value

@AARE Read Event Counter The addressed module is asked to 4 116
return its event counter value

@AACE Clear Event Counter The event counter is set to 0 4 117

Chapter 4 Command Set
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ADAM-4013 Command Table

Command Syntax Command Name Command Description Page No.

%AANNTTCCFF Configuration Sets the address, baud rate, data 4-44
format, checksum status, and/or
integration time for a specified analog
input module

#AA Analog Data In Returns the input value from a 4-52
specified analog input module in the
currently configured data format

$AAOD Span Calibration Calibrates an analog input moudle to 4-57
correct for gain errors

$AAL Offset Calibration Calibrates an analog input moudle to 4-58
correct for offset errors

#rx Synchronized Orders all analog input modules to 4-59

Sampling sample their input values and store

them in special registers

$AAL Read Synchronized Returns the value that was stored in 4-60

Data the specified module’s register after

the #** command

$AA2 Configuration Status | Returns the configuration parameters 4-48
for the specified analog input module

SAAF Read Firware Version |Returns the firmware version code 4-50
from the specified analog input
module

$AAM Read Module Name Returns the module name from the 4-51
specified analog input module
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ADAM-4015 Command Table

Command Syntax Command Name Command Description Page No.
9%AANNTTCCFF Configuration Sets the address, baud rate, data format, 4-44
checksum status, and/or integration time
for a specified analog input module
#AAN Read Analog Input from | Returns the input value from a specified 4-54
Channel N channel of analog input module in the
currently configured data format
#AA Analog Data In Returns the input value from a specified 4-52
analog input module in the currently
configured data format
$AAQCI Single Channel Span Calibrates a specified channel to correct for 4-65
Calibration gain errors
$AALCI Single Channel Offset Calibrates a specified channel to correct for 4-66
Calibration offset errors
$AA2 Configuration Status Returns the configuration parameters for 4-58
the specified analog input module
#r* Synchronized Sampling Orders all analog input modules to sample 4-59
their input values and store them in special
registers
$AA4 Read Synchronized Data | Returns the value that was stored in the 4-60
specified module’s register after the #**
command
S$AASVV Enable/Disable Channels | Enable or disable the individual channels in 4-55
for Multiplexing an analog module
$AAG Read Channel Status Get the enable/disable status of all channels 4-56
in an analog module
$AAB Channel Diagnose Diagnose channel status in over range, 4-62
under range, and wire opening
$AATCIRrr Single Channel Range Configure the input type and range of the 4-67
Configuration specified channel in an analog input module
$AASCI Read Single Channel Get the input type and range of the 4-70
Range Configuration specified channel in an analog input module
$AAXNNNN Watchdog Timer Setting | Set WDT communication cycle 4-71
SAAY Read Watchdog Timer Read the setting of WDT communication 4-72
Setting cycle
$AASO Internal Calibration Internal self-calibration for offset and gain 4-73
errors
$AASL Reload default calibrating | Reload factory default calibrating parameter 4-74
parameter to overwrite current calibrating parameter
SAAF Read Firmware Version Return the firmware version code from the 4-50
specified analog input module
$AAM Read Module Name Return the module name from the specified 4-51

analog input module

Chapter 4 Command Set
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ADAM-4016 Command Table

Command Syntax Command Name Command Description Page No.
%AANNTTCCFF Configuration Set the address, input range, baud 4 44
rate, data format, checksum status
and/or integration time for the
specified analog input module
#AA Read Analog Input | Return the input value from the 4 52
specified analog input module in the
currently configured data format
$AAO0 Span Calibration Calibrate an analog input module to 4 57
correct for gain errors
$AAL Offset Calibration Calibrate an analog input module to 4 58
correct for offset errors
$AA2 Configuration Return the configuration parameters 4 48
Status for the specified analog input module
#** Synchronized Orders all analog input modules to 4 59
Sampling sample their input values and store
them in special registers
$AAL Read Synchronized |Returns the value that was stored in 4 60
Data the specified module’s register after
the #** command
$AAF Read Firmware Return the firmware version code 4 50
Version from the specified analog input
module
$AAM Read Module Name | Return the module name from the 4 51

specified analog input module

(continued on following page)
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Command Syntax Command Name Command Description Page No.
@AADI Read Digital 1/0 And Ask the addressed module to return 4 104
Alarm Status the state of its four digital output
channels and the status of its alarm
@AADO(data) Set Digital Output Set the values of the module’s four 4 106
Values digital outputs (ON or OFF)
@AAEAT Enable Alarm Enable the alarm in either 4 108
monentary or latching mode
@AAHI(data) Set High Alarm Value | Download the high alarm limit value 4 110
@AALO(data) Set Low Alarm Value | Download the low alarm limit value 4 111
@AADA Disable Alarm Disable all alarm functions 4 112
@AACA Clear Latch Alarm Reset the module’s latch alarm to 4 113
zero
@AARH Read High Alarm Value | Ask the addressed module to return 4 114
its high alarm value
@AARL Read Low Alarm Value |Ask the addressed module to return 4 115
its low alarm value

(continued on following page)
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Command Syntax Command Name Command Description Page No.
$AAG Get Excitation Voltage |Returns either last value sent to 4 120
Output Value specified module by $AA7 command,
or start-up output voltage
$AAT Excitation Voltage Direct output excitation voltage data to 4121
Output a specified module
$AAS Start-up Voltage Stores a default value in a specified 4 122
Output Configuration | module. The output value will take
effect upon startup.
$AAE Trim Calibration Trims specified module a number of 4 124
units up or down
$AAA Zero Calibration Tells the module to store parameters 4 125
for zero calibration
$AAB Span Calibration Tells the module to store parameters 4 126
for span calibration
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ADAM-4017 Command Table

Command Syntax Command Name Command Description Page No.
%AANNTTCCFF Configuration Set the address, input range, baud 4 44
rate, data format, checksum status
and/or integration time for the
specified analog input module
#AAN Read Analog Input Return the input value from channels 4 54
from Channel N number N of the specified analog
input module
#AA Read Analog Input from | Return the input values from all 4-52
all Channels channels of the specified analog input
module
$AAOD Span Calibration Calibrate the analog input module to 4 57
correct for gain errors
$AAL Offset Calibration Calibrate the analog input module to 4 58
correct for offset errors
$AA2 Configuration Status Return the configuration parameters 4 48
for the specified analog input module
$AASVV Enable/disable Channels | Enables/disables multiplexing 4 55
for Multiplexing simultaneously for seperate channels
of the specified input module
$AAG Read Channel Status Ask the specified input module to 4 56
return the status of all eight channels
$AAF Read Version Return the firmware version code 4 50
from the specified analog input
module
$AAM Read Module Name Return the module name from the 4 51

specified analog input module

Chapter 4 Command Set
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ADAM-4017+ Command Set

standard source for calibrating
process

Command Command
Command Syntex |Response Command Description g)?:r]nm?:d response
Syntex P Example
%AANNTTCCFF(cr) [IAA (cr) TT : Initial Value FF %0105FF06- [!05(cr)
TT : All channel (not use 00(cr)
input range code. If change FF to XX,
CC : Baud rate code, All channel input
range be seted to XX
03 : 1200 XX : +/-10V : 0x08
04 : 2400 +/-5V : 0x09
05 : 4800 +/-1V : 0x0a
06 : 9600 +/-500mV : 0x0b
07 : 19200 +/-150mV : 0x0c
08 : 38400 +/-0~20mA: 0x0d
09 : 57600 +/-4~20mA: 0x07
0A : 115200 FF : setting
[716[X[x[XIx[1]0]
FF : reference bit 7 : Integration time
command 0 : 50ms(60HZ)
description 1:60ms(50HZ) bit
6 : checksum
0: disable
1 enable
bit 1,0 : Data Format
00 : Engineer unit
#AAN(cr)N: 0 ~ 7 [>(data)(cr)data |Read Analog Input from #035(cr) >+09.789(cr)
:snnnnnn Channel N (N from 0 - 7)
S:+o0r
-n : digit or dot|When over range the (data)
will show>+999999(cr)
When under range the (data)
will show>-000000(cr)
#AA(cr) >(data0)(datal- |Read Analog Input (for all 8  |#03(cr) >+05.000-04.9-
)(data2)(data3- |ch) 00 +100.23-
)(datad)(data5) |When over range the (data n) 089.32+09.123
(cr)data will show>+999999(cr) +123.45-09.13-
0 ~ 5: snnnnnn [When under range the (data n) 4(cr)
S:+or will show>-000000(cr) (channel 5 be
-n : digit or dot disable)
$AAQGi(cr) 1AA(cr) Gain error calibrate of $050C7(cr) |'05(cr)
i 0 ~ 7 channel assignment channel, User
number have to input the external
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Command Command
Command Syntex [Response Command Description g;;]nmfgd response
Syntex p Example
$AA1Gi(cr) AA(cr) Offset error calibrate of $031C5(cr) ['03(cr)
i: 0 ~ 7 channel assignment channel, User
number have to input the external
standard source for calibrating
process
$AA2(cr) IAATTCCFF(cr) |The command requests the — [$062(cr) 106FF0600(cr)
return of the configuration
data from the analog input
module at address AA
SAA5VV(cr) AA(cr) Channel enable/disable setting |$03507(cr) [!03(cr)
VV: 00 ~ FF each bit ex. 07 mean
for each channel channel 0,1
and 2 is
enable and
others will
be disable
$AAG(cr) IAAVV(cr) Get the channel enable/ $036(cr) 10307(cr)
VV: 00 ~ FF |disable status
$AAF(cr) IAA(version)(c- |The command requests the ~ [$03F(cr) 103A1.0(cr)
r) version:A1.0 |module at address AA to
return the version code of
module firmware
$AAM(cr) IAA(name)(cr)- [The command request the $03M(cr)  ['034017P(cr)
name : 4017P [module at address AA to
return the module name
$AATCIiRrr(cr) 1AA(cr) R : Range $057ROEW- |'05(cr)
C : channel rr+/-10V : 0x08 5C6(cr)
i:0~7 +/-5V : 0x09
R : Ranger +-1V : 0x0a
r . Range code +/-500mV : 0xOb
+/-150mV : 0x0c
+/-0~20mA: 0x0d
+/-4~20mA: 0x07
$AABCi(cr)i= 0 ~ 7 ['AAGiRrr(cr)  |Get the input type of the $058C6(cr) |'05C6R08(cr)
(channel number) assignment channel
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Input range and external calibrating input source for each

input type

coiz?lggx) Input Range Max. Signal Min Signal S;g:ii’%i
07 +-4~20 mA +20.000 -20.000 1uA
08 +-10V +10.000 -10.000 Imv
09 +-5V +5.0000 -5.0000 100.00uv
Oa +H-1V +1.0000 -1.0000 100.00uv
Ob +-500 mV +500.00 -500.00 10uv
Oc +-150 mV +150.00 -150.00 10uv
od +-20 mA +20.000 -20.000 1uA
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ADAM-4018 Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF Configuration Set the address, input range, baud rate, 4 44
data format, checksum status and/or
integration time for the specified analog
input module
#AAN Read Analog Input | Return the input value from channels 4 54
from Channel N number N of the specified analog input
module
#AA Read Analog Input | Return the input value from all 4-52
from all Channels | channels of the specified analog
module
$AAO Span Calibration Calibrate the analog input module to 4 57
correct for gain errors
$AAL Offset Calibration Calibrate the analog input module to 4 58
correct for offset errors
$AA2 Configuration Return the configuration parameters for 4 48
Status the specified analog input module
$AASW Enable/disable Enables/disables multiplexing 4 55
Channels for simultaneously for seperate channels of
Multiplexing the specified input module
$AAG Read Channel Ask the specified input module to 4 56
Status return the status of all eight channels
$AAF Read Version Return the firmware version code from 4 50
the specified analog input module
$AAM Read Module Name |Return the module name from the 4 51
specified analog input module
$AA3 CJC Status Returns the value of the CJC sensor for 4 63
a specified analog input module
$AA9 CJC Offset Calibrates the CJC sensor for offset 4 64
Calibration errors
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ADAM-4018+ Command Set

Command Command
Command Syntex |Response Command Description g)?ammrgia;d response
Syntex Example
%AANNTTCCFF(cr)- |!AA (cr) TT : Initial Value FF (not use) |%0105FF06- |!05(cr)
TT : All channel If change FF to XX, Al [00(cr)
input range code. channel input range be
CC : Baud rate code, seted to XX
XX : +/-0~20mA: 0x06
03 : 1200 +/-4~20mA: 0x07
04 : 2400 Jtype :0x0
05 : 4800 K type : OxOf
06 : 9600 Ttype :0x10
07 : 19200 E type : 0x11
08 : 38400 R type :0x12
09 : 57600 Stype :0x13
0A : 115200 Btype :0x14
FF : reference FF: setting
command 76xxxx10
description bit 7 : Integration time
0 : 50ms (60 HZ)
1:60ms (50 HZ)
bit 6 : checksum
0 : disable
1: enable
bit 1,0 : Data Format
00 : Engineer unit
01: % of FSR
10 : Two's complement
#AAN(cr)N: 0 ~7  [>(data)(cr)data [Read Analog Input from #035(cr) >+09.789(cr)
> snnnnnn Channel N (N from 0 - 7)
S:+o0r When over range the (data)
-n : digit or  |will show>+999999(cr)
dot When under range the (data)
will show>-999999(cr)
When burn-out the (data) will
show>+888888(cr)
#AA(cr) >(data0)(data1- [Read Analog Input (for all 8  [#03(cr) >+05.000-04.9-
)(data2)(data3- [ch) 00 +100.23-
)(datad)(datad) [When over range the (data n) 089.32
(cr) will show>+999999(cr) +09.123
data0 ~ 5 : When under range the (data n) +123.45-09.13-
snnnnnn will show>-999999(cr) 4(cr)(channel 5
S:+o0r When burn-out the (data) will be disable)
-n : digit or dot [show>+888888(cr)
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Command Command Command
Command Syntex [Response Command Description E response
xample
Syntex Example
#AA(cr) >(data0)(data1- |Read Analog Input (for all 8  |#03(cr) >+05.000-04.9-
)(data2)(data3- [ch)When over range the (data 00 +100.23-
)(datad)(data5) |n) will 089.32
(cr) show>+999999(cr)When under +09.123
data0 ~ 5: range the (data n) will show>- +123.45-09.13-
snnnnnn 999999(cr)When burn-out the 4(cr)(channel 5
S:+0r (data) will show>+888888(cr) be disable)
-n : digit or dot
$AAOCi(cr)i: 0 ~7  [1AA(cr) Gain error calibrate of $050C7(cr) |'05(cr)
channel number assignment channel, User
have to input the external
standard source for calibrating
process
$AA1Ci(cr)i: 0 ~ 7  [1AA(cr) Offset error calibrate of $031C5(cr) ['03(cr)
channel number assignment channel, User
have to input the external
standard source for calibrating
process
$AA2(cr) IAATTCCFF(cr) |The command requests the  [$062(cr) 106FF0600(cr)
return of the configuration
data from the analog input
module at address AA
SAASVV(cr)VV: 00 ~ [1AA(cr) Channel enable/disable setting |$03507(cr)- [!03(cr)
FF each bit for each ex. 07 mean
channel channel 0,1
and 2 is
enable and
others will
be disable
$AA6(cr) IAAVV(cr) Get the channel enable/ $036/(cr) 10307(cr)
VV: 00 ~ FF |disable status
$AAF(cr) IAA(version)(c- |The command requests the ~ [$03F(cr) 103A1.0(cr)
ryversion : module at address AA to
A1.0 return the version code of
module firmware
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~ FFFF

S: + or -NNNN: 0000

module to adjust for offset

errors of its CJC sensors

ey

Command Command Command
Command Syntex [Response Command Description E response
Syntex xample Example
yn p
$AAM(cr) IAA(name)(cr)- [The command request the $03M(cr)  |'034018P(cr)
name : 4017P |module at address AA to
return the module name
$AAT7CIRrr(cr)C : 1AA(cr) R : Range $057ROEW- |'05(cr)
channeli: 0 ~ 7R : rr: +/-0~20mA: 0x06 5C6(cr)
Rangerr : Range +/-4~20mA: 0x07
code Jtype : 0xOe
K type : OxOf
Ttype :0x10
E type : 0x11
R type : 0x12
Stype :0x13
B type :0x14
$AA8Ci(cr)i= 0 ~ 7 ['AACiRrr(cr)  |Get the input type of the $058C6(cr) |'05C6R08(cr)
(channel number) assignment channel
$AAXnnnn(cr)nnnn: [lAA(cr) Set communication WDT value |$05X0030(- [!05(cr)
0000 ~ 9999unit: form 0000 ~ 9999 (if value is |cr)
0.1sec 0000 the communication WDT
function will be disable)
$AAY(cr) IAAnnnn(cr)n-  [Get communication WDT $05Y(cr)  '050030(cr)
nnn: 0000 ~  |setting value
9999
$AAB(cr) IAANN(cr)NN: |Get the channel operating $12B(cr) 11205(cr)05
00 ~ FFbit statusWhen bit value is 0, it mean channel
value : 0 for  |mean this channel is in normal 0and2is
normal, 1 for [operating, when bit value is 1, open
open wire it mean this channel is
opening wire
$AA3(cr) >snnnn.n(cr)s: |Get the CJC current value $063(cr) >+0035.8(cr)
+ or -n: digit
$AAISNNNN(cr) 1AA(cr) Calibrates an analog input $079+0500- [107(cr)
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ADAM-4018M Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF Configuration Set the address, input range, baud rate, 4 44
data format, checksum status and/or
integration time for the specified analog
input module
#AAN Read Analog Input | Return the input value from channels 4 54
from Channel N number N of the specified analog input
module
$AAD Span Calibration Calibrate the analog input module to 4 57
correct for gain errors
$AAL Offset Calibration Calibrate the analog input module to 4 58
correct for offset errors
$AA2 Configuration Status | Return the configuration parameters for 4 48
the specified analog input module
$AASVY Enable/disable Enables/disables multiplexing 4 55
Channels for simultaneously for seperate channels of
Multiplexing the specified input module
$AAG Read Channel Ask the specified input module to return 4 56
Status the status of all eight channels
$AAF Read Version Return the firmware version code from 4 50
the specified analog input module
$AAM Read Module Name | Return the module name from the 4 51
specified analog input module
$AA3 CJC Status Returns the value of the CJC sensor for 4 63
a specified analog input module
$AA9 CJC Offset Calibrates the CJC sensor for offset 4 64
Calibration errors

(continued on following page)
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ADAM-4019 Command Table

Command Syntax Command Name Command Description Page No.
%AANNTTCCFF Configuration Sets the address, baud rate, data 4-44
format, checksum status, and/or
integration time for a specified analog
input module
#AAN Read Analog Returns the input value from a 4-54
Input from specified channel of analog input
Channel N module in the currently configured
data format
#AA Analog Data In | Returns the input value from a 4-52
specified analog input module in the
currently configured data format
$AAQCI Single Channel Calibrates a specified channel to 4-65
Span Calibration | correct for gain errors
$AALCH Single Channel Calibrates a specified channel to 4-66
Offset Calibration | correct for offset errors
$AA2 Configuration Returns the configuration parameters 4-48
Status for the specified analog input module
$AA3 CJC Status Returns the value of the CJC sensor 4-63
for a specified analog input module
#rx Synchronized Orders all analog input modules to 4-59
Sampling sample their input values and store
them in special registers
$AAL Read Returns the value that was stored in 4-60
Synchronized the specified module’s register after
Data the #** command
$AASVV Enable/Disable Enable or disable the individual 4-55
Channels for channels in an analog module
Multiplexing
$AA6 Read Channel Get the enable/disable status of all 4-56
Status channels in an analog module
$AAAI CJC Setting Configure the CJC setting 4-75
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ADAM-4021 Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF Configuration Set the address, output range, baud rate, 4128
data format, slew rate and/or checksum
status
#AA(data) Analog Data Out | Directs output data to a specified module 4 131
$AAL Start-up output Stores a default output value in a specified 4 133
current/voltage module. The output value will take effect
configuration upon startup.
$AA3(number of Trim Calibration Trims specified module a number of units 4 134
counts) up/down
$AAOD 4 mA Calibration | Tells the module to store parameters for 4 4 136
mA Calibration
$AAL 20 mA Calibration | Tells the module to store parameters for 4 137
20 mA Calibration
$AA2 Configuration Reads configuration of specified module 4 138
Status
$AA6 Last Value Returns either last value sent to specified 4 139
Readback module by #AA command, or start-up
output current/voltage
$AA8 Current Readback | Returns measured value of the 4 140
current/voltage flowing through current
loop
$AAS Reset Status Checks if module has been reset since the 4 141
last $AA5 command
$AAF Read Firmware Return the firmware version code from the 4 142
Version specified analog output module
$AAM Read Module Return the module name from the 4 143
Name specified analog output module
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ADAM-4050 Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF Configuration Sets address, baud rate, and/or checksum 4 152
status, to a digital 1/0 module
$AA6 Digital Data In Returns the values of the digital I/O 4 154
channels of the addressed module
#AABB(data) Digital Data Out Writes specified values to either a single 4 156
channel or all channels simultaneously
#* Synchronized Orders all digital I/O modules to sample 4 158
Sampling their input values and store them in a
special register
$AAL Read Return the value of a specified digital 1/0 4 159
Synchronized Data | module that was stored after an #**
command was issued
$AA2 Configuration Returns the configuration parameters of a 4 161
Status specified digital 1/0 module
$AAS Reset Status Indicates whether a specified digital 1/0 4 163
module was reset after the last time the
$AA5 command was issued
SAAF Read Firmware Return the firmware version code from the | 4 165
Version specified digital 1/0 module
$AAM Read Module Return the module name from the 4 166
Name specified Digital 1/0 module
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ADAM-4051 Command Set Table

Command Syntax | Command Name Command Description Page No.
) . Sets the address, baud rate, and/or
YAANNTTCCFF| - Configuration | oy o m status to a digital 1/0 modde | 152
. Orders all digital 1/0 modules to sanple
#r* syncrrolrzed their input values and store themin special | 4-158
sapling registers

Corfiguration | Returns the configuration parameters of a
$AAZ Sttus  |specified digital /0 modue 4-161

Read Returns the value of a specified digital 1/0
$AA4 . module that was stored in the specified 4-159

Synefronized Data register after an #** command was issued

Indicates whether a specified digjtal 1/0
$AAS Reset Status | module was reset after the last time that 4-163
$AAS5 command was issued
L Returns the values of the digital 1/0

$AAE Digial DA IN | 4 v in the addressed module 4154

Read Firmware | Return the firmware version code from the
SAAF Verson |specified digital 1/0 modue 4165

Read Module | Return the module name from the specified
$AAM Nare  |digtal 1/O moduie 4-166

Note: For command sets and further application, please link to

Advantech'’s web site to download the latest ADAM-4000
user’s manual and Windows Ulility.

1) Link to http://www.advantech.com
2) Click Support to get in eService Knowledge Center

3) Search for download and key-in “ ADAM-4000" to get the latest
ADAM-4000 User’sManual

Chapter 4 Command Set

4-27



Command Set

ADAM-4052 Command Table

Command Syntax Command Name Command Description Page No.
%AANNTTCCFF Configuration Sets address, baud rate, and/or checksum 4 152
status, to a digital I/0 module
$AA6 Digital Data In Returns the values of the digital I/O 4 154
channels of the addressed module
#r* Synchronized Orders all digital I/O modules to sample 4 158
Sampling their input values and store them in a
special register
$AAL Read Return the value of a specified digital /0 4 159
Synchronized Data | module that was stored after an #**
command was issued
$AA2 Configuration Returns the configuration parameters of a 4 161
Status specified digital 1/0 module
$AAS Reset Status Indicates whether a specified digital 1/0 4 163
module was reset after the last time the
$AA5 command was issued
SAAF Read Firmware Return the firmware version code from the | 4 165
Version specified digital 1/0 module
$AAM Read Module Return the module name from the 4 166
Name specified digital 1/0 module
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ADAM-4053 Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF Configuration Sets address, baud rate, and/or checksum 4 152
status, to a digital 1/0 module
$AAG Digital Data In Returns the values of the digital I/O 4 154
channels of the addressed module
#<* Synchronized Orders all digital I/O modules to sample 4 158
Sampling their input values and store them in a
special register
$AA4 Read Return the value of a specified digital 1/0 4 159
Synchronized Data | module that was stored after an #**
command was issued
$AA2 Configuration Returns the configuration parameters of a 4 161
Status specified digital 1/0 module
$AAS Reset Status Indicates whether a specified digital 1/0 4 163
module was reset after the last time the
$AA5 command was issued
$AAF Read Firmware Return the firmware version code from the | 4 165
Version specified digital 1/0 module
$AAM Read Module Return the module name from the 4 166
Name specified digital 1/0 module
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ADAM-4055 Command Set Table

Command Syntax| Command Name Command Description Page No.
. Sets the address, baud rate, and/or
YAANNTTCCFF| - Configuration | 0y o m status to a digital 1/0 modue 4152
. Writes specified values to either a single
#AABB(data) Digital Data Out | | o all s simitancoLsly 4-156
. Orders al digital I/0 modules to sample
#He* Syrclfrolrzed their input values and store them in special 4-158
Sapling regsters
) . Returns the configuration parameters of a
$AA2 Configuration Status specified digtal 1/O modde 4-161
. Returns the value of a specified digital 1/0
$AA4 Read &ér;:""zed moduie that was stored in the specified 4-159
register after an #** command was issued
Indicates whether a specified digital 1/0
$AAS Reset Status module was reset after the last time that 4-163
$AAS5 command was issued
. Returns the values of the digital 1/0 channel
$AA6 Digital Data In in the addr module 4-154
Read Firmware | Return the firmware version code from the
SAAF Version specified digital 1/0 moduie 4165
Return the module name from the specified
$AAM Read Module Name digital 1/0 modue 4-166
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ADAM-4060/4068 Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF Configuration Sets address, baud rate, and/or checksum 4 152
status, to a digital 1/0 module
$AAG Digital Data In Returns the values of the digital I/O 4 154
channels of the addressed module
#AABB(data) Digital Data Out Writes specified values to either a single 4 156
channel or all channels simultaneously
#<* Synchronized Orders all digital I/O modules to sample 4 158
Sampling their input values and store them in a
special register
$AA4L Read Return the value of a specified digital 1/0 4 159
Synchronized Data | module that was stored after an #**
command was issued
$AA2 Configuration Returns the configuration parameters of a 4 161
Status specified digital 1/0 module
$AAS Reset Status Indicates whether a specified digital 1/0 4 163
module was reset after the last time the
$AA5 command was issued
$AAF Read Firmware Return the firmware version code from the | 4 165
Version specified digital 1/0 module
$AAM Read Module Return the module name from the 4 166
Name specified digital 1/0 module
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ADAM-4080 Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF Configuration Sets the address, input mode, baud rate, 4 168
checksum status and/or frequency gate time
for a specified counter/ frequency module
$AA2 Configuration Returns configuration parameters from the 4 170
Status specified counter/frequency module
$AAF Read Firmware Return firmware version code from the 4171
Version specified counter/frequency module
$AAM Read Module Name | Return the module name from the specified 4 172
counter/frequency module
$AABS Set Input Signal Sets the input signal mode of the specified 4 173
Mode counter/frequency module to either non-
isolated or photo-isolated input signals
$AAB Read Input Signal | Read the input signal mode of the specified 4 174
Mode counter/frequency module.
#AAN Read Counter or Returns the value of counter 0 or counter 1 4 175
Frequency Value from a specified counter/ frequency module
in hex format

(continued on following page)
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r4

Command Syntax Command Name Command Description Page No.
$AAAG Set Gate Mode Requests the specified counter/frequency 4 180
module to set its gate mode to either
high, low or disabled
$AAA Read Gate Mode Requests the specified counter/frequency 4 181
module to return the status of its gate
mode
$AA3N(data) Set Maximum Sets the maximum value of counter 0 or 4 182
Counter Value counter 1 for the specified
counter/frequency module
$AA3N Read Maximum Reads the maximum value of counter 0 4 183
Counter Value or counter 1 of the specified
counter/frequency module
$AASNS Start/Stop Counter | The command orders the specified 4 184
counter/frequency module to start or
stop counting
$AASN Read Counter The addressed counter frequency 4 185
Start/Stop Status module returns its status indicating
whether counting is enabled or disabled
$AABN Clear Counter The command clears the counter 0 or 4 186
counter 1 of the specified counter
module
$AATN Read Overflow Flag | The addressed module returns the status 4 187

of the overflow flag of counter O or
counter 1

(continued on following page)
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Command Syntax Command Name Command Description Page No.
$AA4S Enable/Disable Enables or disables the digital filter of 4 190
Digital Filter the addressed counter/frequency
module
$AAL Read Filter Status The addressed counter frequency 4 191
module returns the status of its digital
filter
$AAOH(data) Set Minimum  Input | Sets the minimum input signal width at 4 192
Signal Width at High | high level for a specified
Level counter/frequency module
$AAOH Read Minimum Input | Reads the minimum input signal width 4 193
Signal Width at High | setting at high level for a specified
Level counter/frequency module
$AAOL(data) Set Minimum  Input | Sets the minimum input signal width 4 194
Signal Width at Low | at low level for a specified
Level counter/frequency module
$AAOL Read Minimum Input |Reads minimum input signal width 4 195
Signal Width at Low | setting at low level for a specified
Level counter/frequency module
$AALH(data) Set Non-isolated Sets the high trigger level of non- 4 196
High Trigger Level isolated input signals for a specified
counter/frequency module
$AALH Read Non-isolated Requests the addressed counter 4 197
High Trigger Level frequency module to return the high
trigger level for non-
isolated input signals
$AA1L(data) Set Non-isolated Sets the low trigger level of non- 4 198
Low Trigger Level isolated input signals for a specified
counter/frequency module
SAALL Read Non-isolated Requests the addressed 4 199
Low Trigger Level counter/ frequency module to return
the low trigger level for non-isolated
input signals

(continued on following page)

4-34

ADAM 4000 Series User's Manual




Chapter 4
Command Syntax Command Name Command Description Page No.

@AAPN(data) Set Initial Count Sets the initial count value of the 4 203
Value of Counter N | module for counter 0 or counter 1

@AAGN Read Initial Count Reads the initial count value of counter 4 204
Value of Counter N | 0 or counter 1

@AAEAN Enable Alarm of Enable alarm for the specified counter O 4 205
Counter N or counter 1

@AADAN Disable Alarm of Disable alarm for the specified counter 4 206
Counter N 0 or counter 1

@AAPA(data) Set Alarm Limit Download the alarm limit value for 4 207
Value of Counter 0 | counter O of the specified module

@AASA(data) Set Alarm Limit Download the alarm limit value for 4 207
Value of Counter 1 | counter 1 of the specified module

@AARP Read Alarm Limit Ask the module to return the alarm 4 208
Value of Counter 0 | limit value of counter 0

@AARA Read Alarm Limit Ask the module to return the alarm 4 208
Value of Counter 1 |limit value of counter 1

@AADO (data) Set Digital Output Set the values of the module’s two 4 209
Values digital outputs (ON or OFF)

@AADI Read Digital Output | Ask the module to return the status 4 210

and Alarm Status

state of its two digital outputs and the
status of its alarm.
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ADAM-4080D Command Table

Command Syntax Command Name Command Description Page No.

%AANNTTCCFF Configuration Sets the address, input mode, 4 168
baud rate, checksum status and/or
frequency gate time for a specified
counter/ frequency module

$AA2 Configuration Status Returns configuration parameters 4 170
from the specified
counter/frequency module

SAAF Read Firmware Version | Return firmware version code from 4 171
the specified counter/frequency
module

$AAM Read Module Name Return the module name from the 4 172
specified counter/frequency
module

$AABS Set Input Signal Mode Sets the input signal mode of the 4 173
specified counter/frequency
module to either non-isolated or
photo-isolated input signals

$AAB Read Input Signal Mode |Read the input signal mode of the 4 174
specified counter/frequency
module.
#AAN Read Counter or Returns the value of counter 0 or 4 175
Frequency Value counter 1 from a specified
counter/ frequency module in hex
format
$AABY Select LED Data Origin | Select whether LED will display 4 176

data from the counter/frequency
module directly or from the host
computer

$AA8 Read LED Data Origin Returns the status of the LED Data 4 177
origin. Origin is either direct from
module or from host computer

$AA9(data) Send Data to LED PC sends data to LED display. This 4 178
command is valid only after
selectting to display host
computer data ($AA8V)

(continued on following page)
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Command Syntax Command Name Command Description Page No.
$AAAG Set Gate Mode Requests the specified counter/ 4 180
frequency module to set its gate mode
to either high, low or disabled
$AAA Read Gate Mode Requests the specified counter/ 4 181
frequency module to return the status
of its gate mode
$AA3N(data) Set Maximum Sets the maximum value of counter 0 4 182
Counter Value or counter 1 for the specified
counter/frequency module
$AA3N Read Maximum Reads the maximum value of counter 4 183
Counter Value 0 or counter 1 of the specified counte/
frequency module
$AABNS Start/Stop Counter | The command orders the specified 4 184
counter/frequency module to start or
stop counting
$AASN Read Counter The addressed counter frequency 4 185
Start/Stop Status module returns its status indicating
whether counting is enabled or
disabled
$AABN Clear Counter The command clears the counter 0 or 4 186
counter 1 of the specified counter
module
$AATN Read Overflow Flag | The addressed module returns the 4 187

status of the overflow flag of counter 0
or counter 1

(continued on following page)
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Command Syntax Command Name Command Description Page No.
$AA4S Enable/Disable Digital |Enables or disables the digital filter 4 190
Filter of the addressed counter/frequency
module
$AAL Read Filter Status The addressed counter frequency 4 191
module returns the status of its
digital filter
$AAOH(data) Set Minimum Input | Sets the minimum input signal width 4 192
Signal Width at High | at high level for a specified
Level counter/frequency module
$AAOH Read Minimum Input |Reads the minimum input signal 4 193
Signal Width at High | width setting at high level for a
Level specified counter/frequency module
$AAOL(data) Set Minimum Input | Sets the minimum input signal width 4 194
Signal Width at Low | at low level for a specified
Level counter/frequency module
$AAOL Read Minimum Input | Reads minimum input signal width 4 195
Signal Width at Low | setting at low level for a specified
Level counter/frequency module
$AALH(data) Set Non-isolated Sets the high trigger level of non- 4 196
High Trigger Level isolated input signals for a specified
counter/frequency module
$AATH Read Non-isolated Requests the addressed counter 4 197
High Trigger Level frequency module to return the high
trigger level for non-isolated input
signals
$AA1L(data) Set Non-isolated Low | Sets the low trigger level of non- 4 198
Trigger Level isolated input signals for a specified
counter/frequency module
$AALL Read Non-isolated Requests the addressed 4 199
Low Trigger Level counter/ frequency module to return
the low trigger level for non-isolated
input signals

(continued on following page)
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Command Syntax Command Name Command Description Page No.
@AAEAT Enable Alarm Enable the alarm in either 4 32
momentary or latching mode
@AADA Disable Alarm Disable all alarm functions 4 213
@AACA Clear Latch Alarm The latch alarm is reset 4 214
@AAPA(data) Set Low-Alarm Count | Downloads the low-alarm count 4 215
Value of Counter 0 value for counter O of the
specified counter/frequency
module
@AASA(data) Set High-Alarm Count | Downloads the high-alarm count 4 216
Value of Counter 0 value for counter 0 of the
specified counter/frequency
module
@AARP Read Low-Alarm Ask the addressed module to 4 217
Count Value of return its low-alarm count value
Counter 0 for counter 0
@AARA Read High-Alarm Ask the addressed module to 4 218
Count Value of return its high-alarm count value
Counter 0 for counter 0
@AADO Set Digital Output Set the values of the module’s 4 209
Values two digital outputs
(ON or OFF)
@AADI Read Digital Output Ask the addressed module to 4 210

and Alarm Status

return the state of its two digital
output channels and the status
of its alarm
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4.4 Analog Input Module Command

4.4.1 Analog Input Command Set

Command Syntax

Command Name

Description

1/0 Module

%AANNTTCCFF Configuration Sets the address, input 4011, 4011D, 4012,
range, baud rate, data 4013, 4015, 4016,
format, checksum status, 4017, 4018, 4018M,
and/or integration time for a | 4019
specified analog input
module

$AA2 Configuration Returns the configuration 4011, 4011D, 4012,

Status parameters for the specified | 4013, 4015, 4016,
analog input module 4017, 4018, 4018M,
4019
$AAF Read Firmware Returns the firmware 4011, 4011D, 4012,
Version version code from the 4013, 4015, 4016,
specified analog input 4017, 4018,
module 4018M,4019
$AAM Read Module Returns the module name | 4011, 4011D, 4012,
Name from the specified analog 4013, 4015, 4016,
input module 4017, 4018, 4018M,
4019

#AA Analog Data In Returns the input value from | 4011, 4011D, 4012,
a specified analog input 4013, 4015, 4016,
moudule in the currently 4017, 4018, 4019
configured data format

#AAN Read Analog Input |Returns the input value from | 4015, 4017, 4018,

from Channel N channel number n of the 4018M, 4019
specified analog input
module
#AASVV Enable/Disable Enables/disables 4015, 4017, 4018,
Channels for multiplexing simultaneously |4018M, 4019
Multiplexing for separate channels of the

specified input module

(continued on following page)
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Command Command Name Description I/0 Module
Syntax
$AAG Read Channel Ask the specified input 4015, 4017, 4018,
Status module to return the status  |4018M, 4019
of all eight channels
$AAD Span Calibration | Calibrate the analog input 4011, 4011D, 4012,
module to correct for gain 4013, 4016, 4017, 4018,
errors 4018M
$AAL Offset Calibration | Calibrate the analog input 4011, 4011D, 4012,
module to correct for offset | 4013, 4016, 4017, 4018,
errors. 4018M
H#** Synchronized Orders all analog input 4011, 4011D, 4012,
Sampling modules to sample their 4013, 4015, 4016, 4019
input values and store them
in special registers
$AAL Read Returns the value that was 4011, 4011D, 4012,
Synchronized stored in the specified 4013, 4015, 4016, 4019
Data module’s register after the
#** command
$AAB Channel Diagnose | Ask the module to respond  |4011D, 4015
whether the wiring is open or
closed
$AA3 CJC Status Returns the value of the CJC |4011, 4011D, 4018,
sensor for a specified analog |4018M, 4019
input module
$AA9 CJC Offset Calibrates the CJC sensor for |4011, 4011D, 4018,
Calibration offset errors 4018M, 4019
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Command Command Name Command Description 1/0 Module
Syntax
. Single Channel Calibrates a specified channel to correct |4015, 4019
$AAQCiI I i
Span Calibration | for gain errors
$AALC] Single Channel Calibrates a specified channel to correct |4015, 4019
Offset Calibration | for offset errors
Single Channel Configure the input type and range of 4015, 4019
$AA7CIRrr  |Range the specified channel in an analog input '
Configuration module
Read Single Get the input type and range of the 4015, 4019
$AASCI Channel Range specified channel in an analog input '
Configuration module
$AAXNNNN Wat_chdog Timer Set WDT communication cycle 4015, 4019
Setting
Read Watchdog Read the setting of WDT 4015, 4019
SAAY . ! o
Timer Setting communication cycle
Internal Internal self-calibration for offset and 4015
$AASO I )
Calibration gain errors
Reload default Reload factory default calibrating 4015
$AAS1 o 5
calibrating parameter to overwrite current
parameter calibrating parameter
SAAGSNNNN CJQ Off;et Calibrates the CJC sensor for offset 4019
Calibration errors
SAAAI CJC Setting Configure CJC setting 4019
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4017, 4017+, 4018, 4018+, 4018M, 4019

%AANNTTCCFF

Name Configuration

Description Sets address, input range, baud rate, data format, checksum
status, and/or integration time for an analog input module.

Syntax %AANNTTCCFF(cr)

%isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module you want to configure.

NN represents the new hexadecimal address of the anal og input
module. Rangeisfrom 00h to FFh.

TT represents the type (input range) code.(4015 and 4019 must
be 00)

CC represents the baud rate code.

FF isahexadecimal number that equal sthe 8-bit parameter
representing the data format, checksum status and integration
time. Thelayout of the 8-bit parameter isshowninfigure4-1.
Bits 2 through 5 are not used and are set to 0.

(cr) istheterminating character, carriage return (ODh)

Checksum status not used Data Format
0: Disabled 00: Engineering units
1: Enabled 01: % of FSR

10: two's complement of hexadecimal
11: Ohms (for 4013 and 4015)

Integration time
— 0:50 ms (Operation under 60 Hz power)
1: 60 ms (Operation under 50 Hz power)

Figure 4-1 Data format for 8-bit parameter
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%AANNTTCCFF

Response

Example

IAA(cr) if thecommandisvalid.

?AA(cr) if aninvalid parameter wasentered or if the INIT*
terminal was not grounded when attempting to change baud
rate or checksum settings.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exist.
I delimiter character indicatesavalid command wasreceived.
?delimiter character indicatesthe command wasinvalid

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

(cr) istheterminating character, carriagereturn (ODh)
command: %62324050600(cr)

response: 124(cr)

The ADAM-4011 module with address 23h is configured to a
new address of 24h, aninput range £2.5 V, baud rate 9600,
integration time 50 ms (60 Hz), engineering unitsdataformat
and no checksum checking or generation.

The response indicates that the command was received.

Wait 7 seconds to let the new configuration settings take effect
beforeissuing anew command to the module.

NOTICE: An analog input module requires a maximum of 7 secondsto
perform auto calibration and ranging after it is reconfigured. During this
time span, the module cannot be addressed to perform any other actions.

NOTICE: All configuration parameters can be changed dynamically,
except checksum and baud rate parameters. They can only be altered
when the INIT* terminal is grounded. (Refer to Baud rate and Checksum
configuration in Chapter 2, for the correct procedure)
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4017, 4017+, 4018, 4018+, 4018M, 4019

Table 4-1 Input Range Codes (Type Code)

Input Range Code (Hex) Input Range for 4011,4011D,4018,4018+,4018M

00 +15mV

01 50 mV

02 +100 mV

03 + 500 mV

04 £1V

05 +25V

06 + 20 mA?

OE Type J Thermocouple 0° to 760° C

OF Type K Thermocouple 0° to 1370° C
10 Type T Thermocouple -100° to 400° C
11 Type E Thermocouple 0° to 1370° C
12 Type R Thermocouple 500° to 1750° C
13 Type S Thermocouple 500° to 1750° C
14 Type B Thermocouple 500° to 1800° C

Input Range Code(Hex) Input Range for 4012,4017,4017+

08 +10V
09 5V

0A 1V

0B +500 mV
0c +150 mV
0D +20 mA?

Note': The input range requires the useage of a125 Q current conversion
resistor

(continued on following page)
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Input Range Code (Hex)

Input Range for 4013

20

Platinum, -100° to 100°C, 0:=0.00385

21 Platinum, 0° to 100°C, a=0.00385

22 Platinum, 0° to 200°C, a=0.00385

23 Platinum, 0° to 600°C, a=0.00385

24 Platinum, -100° to 100°C, 0=0.003916
25 Platinum, 0° to 100°C, a=0.003916

26 Platinum, 0° to 200°C, a=0.003916

27 Platinum, 0° to 600°C, a=0.003916

28 Nickel, -80° to 100°C

29 Nickel, 0° to 100°C

Input Rage Code (Hex)

Input Range for ADAM-4016

00

*15mVv

01 +50 mV
02 +100 mV
03 +500 mV
06 +20 mA
Table4-2 Baud Rate Codes

Baud Rate Code (hex) Baud Rate
03 1200 bps
04 2400 bps
05 4800 bps
06 9600 bps
07 19.2 kbps
08 38.4 kbps
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4011, 4011D, 4012, 4013, 4015, 4016,
4017, 4017+, 4018, 4018+, 4018M, 4019

$AA2

Name Configuration Status

Description The command requests the return of the configuration data
from the anal og input module at address AA.

Syntax $AA2(cr)

$isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module that you want to
interrogate.

2 isthe Configuration Status command.

(cr) istheterminating character, carriagereturn (ODh).
Response IAATTCCFF(cr) if thecommandisvalid.

?AA(cr)if an invalid operation was entered.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

I delimiter character indicatesavalid command wasreceived.
?delimiter character indicatesthe command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

TT represents the type code. Type code determines the input
range.
CC represents the baud rate code.

FF isahexadecima number that equalsthe 8-bit parameter that
represents the data format, checksum status and integration
time. Thelayout of the 8-bit parameter isshowninfigure4-1.
Bits2to 5 are not used, and are set to O.

(cr) istheterminating character, carriagereturn (ODh).

(Also seethe % AANNTTCCFF configuration command)
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$AA2

Example command:  $452(cr)
response: 145050600(cr)
The command asks the anal og input module at address 45h to
send its configuration data.

The analog input module at address 45h responds with an input
range of 2.5 volts, abaud rate of 9600 bps, an integration time of
50 ms (60 Hz), engineering unitsare the currently configured

dataformat, and no checksum function or checksum generation.
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$AAF
Name Read Firmware Version

Description The command requests the analog input module at address AA
to return the version code of itsfirmware

Syntax $AAF (cr)
$isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module that you want to
interrogate.

F identifiesthe version command.
(cr) istheterminating character, carriagereturn (ODh)
Response IAA(Version)(cr) if thecommandisvalid.

Thereis no response if the modul e detects a syntax error or
communication error, or if the specified address does not exist.

! isadelimiter character indicating avalid command was
received.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

(Version) istheversion code of the modul€e' sfirmware at
address AA.

(cr) istheterminating character, carriagereturn (ODh).
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$SAAM
Name
Description

Syntax

Response

Read Module Name

The command requests the analog input module at address AA
toreturn itsname

$AAM (cr)
$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module that you want to
interrogate.

M isthe Read Module Name command.
(cr) istheterminating character, carriagereturn (ODh)
IAA(Module Name)(cr) if thecommandisvalid.

Thereis no response if the modul e detects a syntax error or
communication error, or if the specified address does not exist.

I isadelimiter character indicating avalid command was
received.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

(Module Name) isthe name of the module at address AA.
(cr) istheterminating character, carriage return (ODh).
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#AA
Name
Description

Syntax

Response

Example

Example

Analog Dataln

The command will return theinput value from a specified (AA)
modulein the currently configured dataformat.

#AA(cr)
#isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

(cr) isthe terminating character, carriage return (ODh).
>(data)(cr)

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exist.
>isadelimiter character.

(data) isthe input value in the configured data format of the
interrogated module. (For data formats, see Appendix B).

(cr) isthe terminating character, carriage return (ODh).
command: #33(cr)

response; >+5.8222(cr)

The command interrogates the analog input module at address
33h for itsinput value.

The analog input module responds with +5.8222 volts. (The
configured data format of the analog input module in this case
is engineering units.)

command: #21(cr)

response: +7.2111+7.2567+7.3125+7.1000
+7.4712+7.2555+7.1234+7.5678 (cr)

The command interrogates the analog input module at address
21hfor itsinput values of al channels.

The analog input module responds with channelsfrom 0 to 7
with +7.2111 volts, +7.2567 volts, +7.3125 valts,

+7.1000 volts, +7.4712 volts, +7.2555 volts, +7.1234 volts and
+7.5678 valts.
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#AA
Example command: #DE(cr)
response: >FF5D(cr)
The analog input module at address DEh has an input value of
FF5D. (The configured data format of the analog input module
istwos complement)
Twos complement % of Span Engineering units
under-limit 0000 -0000 -0000
over-limit FFFF +9999 +9999

NOTICE: When modules measure Thermocouple or RTD input values that
are outside their configured range they will send data that implies input
out of bounds. The next table shows the values that the modules will
return, depending on the configured data format and if the input value falls
under or exceeds the configured range.

Only when modules are configured for Thermocouple or RTD will this
“input out of bounds’” warning occur. When analog input modules
measure voltage or current that falls outside the configured range, they
will return the actual measured input!

In the next exampl e the target module is configured for an input range of
T/C type J (Input range: 0 - 760° C) and for adata format in engineering
units. The module measures an input value of 820° C.

Example command: #D1(cr)

response; >+9999(cr)

By returning a high value, +9999, the module at address D1h
indicates that the measured input value exceeds the configured
range.

Chapter 4 Command Set 4-53



4015, 4017, 4017+, 4018,
4018+, 4018M, 4019

#AAN
Name
Description

Syntax

Response

Example

Read Analog Input from Channel N

The command will return the input value from one of the eight
channels of a specified (AA) modulein the currently configured
dataformat.

#AAN(cr)
#isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

N identifies the channel you want to read. The value can range
fromOto 7 for 4017, 4018, 4018M, 4019. (therange of 4015is
from0to5)

(cr) istheterminating character, carriagereturn (ODh).
>(data)(cr)

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.
>isadelimiter character.

(data) isthe input value of the channel number N. Data consists
of a+ or - signfollowed by fivedecimal digitswith afixed
decimal point.

(cr) istheterminating character, carriagereturn (ODh).

command: #120(cr)

response: >+1.4567(cr)

The command requests the analog input module at address 12h
to return the input value of channel 0.

The analog input module responds that the input value of
channel Oisequal to +1.4567 volts.
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$SAASVV
Name
Description

Syntax

Response

Example

Enabl e/disable channelsfor multiplexing

Enabl es/disables multiplexing simultaneously for seperate
channels of a specified input module

$AASVV(cr)
$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of analog input module.

5isthe enable/disable channels command.

VV aretwo hexidecimal values. Thevaluesareinterpreted by
the module astwo binary words (4-bit). Thefirst word repre-
sents the status of channel 4-7, the second word represents the
status of channel 0-3. Value 0 means the channel is disabled,
value 1 means the channel is enabled.

(cr) istheterminating character, carriagereturn (ODh).
IAA(cr) if thecommandisvalid.
?AA(cr)if an invalid operation was entered.

There is no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

I delimiter character indicatesavalid command wasreceived.
?delimiter character indicatesthe command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

(cr) istheterminating character, carriagereturn (ODh).
command: $00581(cr)

response: 100(cr)

Hexadecimal 8 equalsbinary 1000, which enables channel 7 and
disables channels 4, 5, and 6.

Hexadecimal 1 equalsbinary 0001, which enables channel 0 and
disables channel 1,2, and 3.
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$AAG
Name
Description

Syntax

Response

Example

Read Channel Status

Asks a specified input module to return the status of all
channels
$AAB(cr)

AA (range 00-FF) representsthe 2-character hexadecimal
address of analog input module of which the channel status
you want to send. The channel status defines whether a
channel is enabled or disabled

(cr) istheterminating character, carriagereturn (ODh).

IAAVV (cr) if thecommandisvaid.

?AA(cr)if an invalid operation was entered.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.
! delimiter character indicatesavalid command was received.
?delimiter character indicatesthe command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

VV aretwo hexadecimal values. Thevauesareinterpreted by
the module astwo binary words (4-bit). Thefirst word repre-
sents the status of channel 4-7, the second word represents the
status of channel 0-3. Vaue 0 means the channel is disabled,
value 1 meansthe channel is enabled.

(cr) istheterminating character, carriagereturn (ODh).
command: $026(cr)

response: 102FF(cr)

The command asks the analog input module at address 02 to
send the status of it input channels. The analog input module

at address 02 responds that all its multiplex channels are
enabled (FF equals1111 and 1111).
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$AAO
Name
Description
Syntax

Response

Span Calibration

Calibrates an analog input moduleto correct for gain errors.
$AAO(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module which isto be calibrated.

0 represents the span calibration command.

(cr) istheterminating character, carriagereturn (ODh).
IAA(cr) if thecommand wasvalid.

?AA(cr) if aninvalid operation was entered.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

! delimiter character indicatesavalid command wasreceived.
?delimiter character indicatesthe command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

(cr) representsterminating character, carriage return (ODh).

In order to successfully calibrate an analog input modul€'sinput range, a
proper calibration input signal should be connected to the analog input
modul e before and during the calibration. (See also Chapter 5, Calibration)

NOTICE: An analog input module requires a maximum of 7 secondsto
perform auto calibration and ranging after it received a Span Calibration
command . During this interval, the module can not be addressed to
perform any other actions.
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$AAL

Name Offset Calibration.

Description Calibrates an anal og input module to correct for offset errors.
Syntax $AAL(cr)

$isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module you want to calibrate.

1 represents the offset calibration command.

(cr) istheterminating character, carriagereturn (ODh).
Response 1AA(cr) if thecommandisvalid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the modul e detects a syntax error or

communication error or if the specified address does not exist.

! delimiter character indicatesavalid command wasreceived.

?delimiter character indicatesthe command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

(cr) representsterminating character, carriage return (ODh).

In order to successfully calibrate an analog input modul€'s input range, a
proper calibration input signal should be connected to the analog input
modul e before and during the calibration. (See also Chapter 5, Calibration)

NOTICE: An analog input module requires a maximum of 7 seconds to
perform auto calibration and ranging after it received an Offset Calibra-
tion command . During this interval, the module can not be addressed to
perform any other actions.
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#**
Name
Description

Syntax

Response

Synchronized Sampling

Ordersall analog input modules to sample their input values
and store the values in special registers.

#* *
#isadelimiter character.
** jsthe actual synchronized sampling command.

Theterminating character, intheform of acarriagereturn (ODh),
isnot required.

The analog input modules will send no response after executing
the synchronized sampling command. In order to retrieve the
data, a separate Read Synchronized Data command has to be
issued for every analog input module.

The pound sign (#) followed by two asterisks (**) does not represent an
optional value, but isthe actual command string.
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$AAL

Name Read Synchronized Data

Description Returns the input value that was stored in the addressed
modul €' sregister, after a Synchronized Sampling command #**
was issued.

Syntax $AA4(cr)
$isadelimiter character.
AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module from which dataisto be
sent.
4 isthe Read Synchronized Datacommand.
(cr) istheterminating character, carriagereturn (ODh).

Response IAA (status)(data)(cr) if the command wasvalid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

I delimiter character indicates avalid command was received.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module that is responding.

(status) will tell you if the data (data) from the last Synchronized
Sampling command (#**) has already been sent. If status=1,
then the data has been sent for the first time since a Synchro-
nized Sampling command was issued. If status=0, then the data
has been sent at least once before.

(data) avaluestored in aspecial register of the interrogated
module in the configured data format. It has been sampled by
the modul e after a Synchroni zed Sampling command. (For
possible dataformats, see Appendix B, Data Formatsand I/O
Ranges)

(cr) representsterminating character, carriage return (ODh).
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4011, 4011D, 4012, 4013, 4015,
4016, 4019

Example

command:  $074(cr)

response;  >071+5.8222(cr)

The command asks the anal og input module at address 07h to
send its analog input data.

The analog input modul e responds with status = 1, which
means that thisis the first time that the data has been sent and
that the data=+5.8222 Volts.

(Configured dataformat of the analog input modulein this case
iS engineering units.)

command:  $074(cr)

response:  >070+5.8222(cr)

The command asks the anal og input module at address 07h to
send its analog input data.

The analog input module responds with status = 0, which
means that it has sent the same data at least once before, and
data=+5.8222 Volts. This could indicate that a previous
Synchronized Sampling command was not received!

(Configured dataformat of the analog input modulein this case
iS engineering units.)
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$AAB
Name
Description

Syntax

Response

Channel Diagnose

Diagnose channel statusin over range, under range, and wire
opening

$AAB(cr)

$isadelimiter character

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module to be detected.

B isthe channel diagnose command.

(cr) istheterminating character, carriage return (ODh)
1AAQ(cr) if themodul e detects aclose thermocouple. (4011D
only)

1AA1(cr) if themodul e detects an open thermocouple. (4011D
only)

IAANN(cr) if thecommand isvalid when it applied with
ADAM-4015.

?AA(cr) if aninvalid command wasissued.

Thereisno response if the modul e detects a syntax error or
communication error of if the specified address does not exist.

I delimiter character indicates avalid command was received.
?delimiter character indicates the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

NN (range 00-FF) isahexadecimal nhumber that equalsthe 8-bit
parameter, representing the status of analog input channels. Bit
value 0 means normal status; and bit value 1 means channel
over range, under range, or open wiring.

(cr) istheterminating character, carriage return (ODh)

4-62 ADAM 4000 Series User's Manual



4011, 4011D, 4018, 4018+, 4018M, 4019

$AA3
Name
Description

Syntax

Response

Example

CJC Statuscommand

Instructs the addressed analog input module to read its CJC
(Cold Junction Compensation) sensors and return the acquired
data.

$AA3(cr)
$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module which contains the CJC
Status you wish to retrieve.

3isCJC Statuscommand.

(cr) isthe terminating character, carriage return (ODh).
>data(cr) if thecommand isvalid.

?AA(cr) if aninvalid command wasissued.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exist.
I delimiter character indicates avalid command wasreceived.
?delimiter character indicatesthe command wasinvalid

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

(data) isthe value that isretrieved by the module by reading its
CJC sensor. The dataformat, in degrees Celsius, consists an
“+" or“-" signfollowed by five decimal digitsand afixed
decimal point. Theresolution of thedatais0.1°C.

(cr) istheterminating character, carriagereturn (ODh).
command: $093(cr)

response: >+0036.8(cr)

The command request the analog input module at address 09h

to read its CJC sensor and return the data. The analog input
module at address 09h responds with: 36.8°C.
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$AA9
Name
Description

Syntax

Response

Example

CJC Offset Cdlibration

Calibrates an analog input module to adjust for offset errors of
its CJC (Cold Junction Compensation) sensors.

$AAI9S(number of counts)(cr).
$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module which contains the CJC
Status you wish to retrieve.

9isCJC Statuscommand.

Ssign, + or -, indicates whether to increase or decrease the CJC
offset value.

(number of counts) afour character hexadecimal “count” value.
Each count equal sapproximately 0.009° C. The value can range
from 0000 to FFFF.

(cr) istheterminating character, carriage return (ODh).
1AA(cr) if thecommandisvalid.
?AA(cr) if aninvalid command wasissued.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

I delimiter character indicatesavalid command wasreceived.
?delimiter character indicates the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

(cr) istheterminating character, carriagereturn (ODh).
command:  $079+0042(cr)

response: 107(cr)

The command increases the CJC offset value of the analog

input modul e at address 07h with 66 counts (42 hex) which
equalsabout 0.6° C.

NOTICE: An analog input module requires a maximum of 2 seconds to
perform auto calibration and ranging after it received an CJC Calibra-
tion command . During this interval, the module can not be addressed to
perform any other actions.
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$AAOCI

Name Single Channel Span Calibration

Description The command calibrates a specified channel to correct for gain
errors.

Syntax $AAOCi(cr)
$isadelimiter character.
AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module which isto be calibrated.
0 represents the span calibration command.
Ci represent the specified input channel you want to calibrate.
(cr) istheterminating character, carriagereturn (ODh).

Response IAA(cr) if thecommand wasvalid.

?AA(cr) if aninvalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the specified address does not exist.
I delimiter character indicatesavalid command wasreceived.
?delimiter character indicatesthe command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

(cr) representsterminating character, carriage return (ODh).

In order to successfully calibrate an analog input modul€'sinput range, a
proper calibration input signal should be connected to the analog input
modul e before and during the calibration. (See also Chapter 5, Calibration)

NOTICE: An analog input module requires a maximum of 7 secondsto
perform auto calibration and ranging after it received a Span Calibration
command. During this interval, the module can not be addressed to
perform any other actions.
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$AALCI
Name Single Channel Offset Calibration

Description The command calibrates a specified channel to correct for offset
errors.

Syntax $AALCi(cr)
$isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module which isto be calibrated.

1 represents the offset calibration command.
Ci represent the specified input channel you want to calibrate.
(cr) istheterminating character, carriagereturn (ODh).

Response IAA(cr) if thecommand wasvalid.
?AA(cr) if aninvalid operation was entered.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

I delimiter character indicates avalid command was received.
?delimiter character indicates the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

(cr) representsterminating character, carriage return (ODh).

Example command: $021C5(cr)
response:; !02(cr)
The command calibrates channel 5 of the analog input module
at address 02 for correcting offset errors.
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$AATCIRrIr
Name
Description

Syntax

Response

Example

Single Channel Range Configuration

This command configure the input type and range of the
specified channel in an anal og input module.

$AATCIRrr(cr)
$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module which is to be configured.

7 represents the range configuration command.
Ci represent the specified input channel you want to configure.

Rrr represent the type and range you want to set. (refer to Table
4-3to check range code)

(cr) istheterminating character, carriagereturn (ODh).

IAA(cr) if thecommand wasvalid.
?AA(cr) if aninvalid operation was entered.

There is no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

! delimiter character indicates avalid command was received.
?delimiter character indicates the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

(cr) representsterminating character, carriage return (ODh).

command: $027C5R21(cr)
response: !02(cr)

The command configures the range of channel 5in theanalog
input modul e at address 02 as Pt100 (1EC) 0~1000C.
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ADAM-4015 command codes against Input ranges table

Command Code (Hex) Input Type Input Range
20 Platinum 100 (IEC) -50 Cto150 C
21 Platinum 100 (IEC) 0 Cto100 C
22 Platinum 100 (IEC) 0 Cto200 C
23 Platinum 100 (IEC) 0 Cto400 C
24 Platinum 100 (IEC) -200 Cto200 C
25 Platinum 100 (JIS) -50 Cto150 C
26 Platinum 100 (JIS) 0 Cto100 C
27 Platinum 100 (JIS) 0 Cto200 C
28 Platinum 100 (JIS) 0 Cto400 C
29 Platinum 100 (JIS) -200 Ct0o200 C
2A Platinum 1000 -40 Cto 160 C
2B BALCO 500 -30 Cto120 C
2C Ni 604 -80 Cto100 C
2D Ni 604 0 Cto100 C

IEC RTD 1000, a = 0.00385
JIS RTD 1000, a = 0.00391
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ADAM-4019 command codes against Input ranges table

Command Code (Hex) Input Type Input Range
02 mv — 100 mA
03 mv — 500 mA
04 -1V
05 - 25V
08 -10V
09 \% -5V
oD mv —20mA
OE Thermocouple, J 0 Cto760 C
OF Thermocouple, K 0 Cto 1370 C
10 Thermocouple, T -100 Cto 400 C
u Thermocouple, E 0 Cto1000 C
12 Thermocouple, R 500 Cto 1750 C
13 Thermocouple, S 500 Cto 1750 C
14 Thermocouple, B 500 Ct01800 C

Table 4-3 Input Range Code for ADAM-4015 and ADAM-4019
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4015, 4019

$AABCI
Name
Description

Syntax

Response

Example

Read Single Channel Range Configuration

This command read the input type and range configuration of
the specified channel in an analog input module.

$AASBCi(cr)
$isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module which is to be read.

8 represents the read range configuration command.
Ci represent the specified input channel you want to read.
(cr) istheterminating character, carriagereturn (ODh).

IAACiRrr(cr) if thecommand wasvalid.
?AA(cr) if aninvalid operation was entered.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

I delimiter character indicates avalid command was received.
?delimiter character indicates the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

Ci represent the specified input channel you read.

Rrr represent the type and range setting in the specified
channel. (refer to Table 4-3 to check range code)

(cr) representsterminating character, carriage return (ODh).

command: $028C5(cr)
response; |02C5R21(cr)
The command read the range of channel 5 in the analog input

moduleat address 02. Theresponse“R21" means Pt100 (IEC)
0~100°C.
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$AAXNNNN
Name Watchdog Timer Setting
Description This command set the Watchdog Timer communication cycle.
Syntax $AAXNNNN(cr)
$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module which isto be read.

X represents the setting WDT command.

nnnn (range 0000~9999) represent the specified val ue of
communication cycle you want to set.

(cr) istheterminating character, carriagereturn (ODh).

Response IAA(cr) if thecommand wasvalid.
?AA(cr) if aninvalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the specified address does not exist.

! delimiter character indicates avalid command wasreceived.
?delimiter character indicatesthe command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

(cr) representsterminating character, carriage return (ODh).

Example command: $02X1234(cr)
response: !02(cr)

The command set the WDT cycle as 1234 in the input module at
address 02.

NOTICE: If the value of “ nnnn” is 0000, the communication WDT
function will be disable.
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SAAY
Name Read Watchdog Timer Setting

Description This command read the setting of Watchdog Timer communica
tioncycle.

Syntax $AAY (cr)
$isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module which is to be read.

Y representsthereading WDT cycle command.
(cr) istheterminating character, carriagereturn (ODh).

Response IAAnnnn(cr) if thecommand wasvalid.
?AA(cr) if aninvalid operation was entered.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

I delimiter character indicates avalid command was received.
?delimiter character indicates the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

nnnn (range 0000~9999) represent the specified val ue of
communication cycleyou read.

(cr) representsterminating character, carriage return (ODh).

Example command: $02Y (cr)
response: 1020030(cr)

The command read the WDT cycle as 0030 in the input module
at address 02.
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$AASO

Name

Description

Syntax

Response

Internal Calibration

Thiscommand execute Internal self-calibration for offset and
ganerrors.

$AAO(cr)
$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module which isto be calibrated.

SO represents the internal calibration system command.
(cr) istheterminating character, carriagereturn (ODh).

IAA(cr) if thecommand wasvalid.
?AA(cr) if aninvalid operation was entered.

There is no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

! delimiter character indicatesavalid command wasreceived.
?delimiter character indicates the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

(cr) representsterminating character, carriage return (ODh).
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$AASL
Name
Description

Syntax

Response

Reload Default Calibrating Parameter

Reload factory default calibrating parameter to overwrite current
calibrating parameter

$AASI(cr)
$isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module which is to be reloaded.

S1 representsthe reload calibrating parameter system command.
(cr) istheterminating character, carriagereturn (ODh).

IAA(cr) if thecommand wasvalid.
?AA(cr) if aninvalid operation was entered.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

I delimiter character indicates avalid command was received.
?delimiter character indicates the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

(cr) representsterminating character, carriage return (ODh).
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SAAAI
Name
Description
Syntax

Response

Example

CJC Setting

Thiscommand configure the CJC setting.
$AAAI(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address. of the analog input module which isto be read.

Ai represents the command code of CJC setting:

If i=0, thiscommand will stop CJC update.

If i=1, thiscommand will start CJC update.

If i=2, thiscommand will execute CJC update once only.
(cr) istheterminating character, carriagereturn (ODh).

IAA(cr) if thecommand wasvalid.
?AA(cr) if aninvalid operation was entered.

There is no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

! delimiter character indicates avalid command wasreceived.
?delimiter character indicates the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module.

(cr) representsterminating character, carriage return (ODh).

command: $02A1(cr)
response: !02(cr)

The command starts the CJC update in the input module at
address 02.
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4.4.2 Data Conversion and Display Command Set

- 1/0
Command Syntax Command Name Description Module
$AA3 Read Source Read the high/low limit values 4014D
High/Low Values from the specified module for
for Linear Mapping | linear mapping.
$AAS Read Target Read the mapped input high/ low |4014D
High/Low Values for | limit values from the specified
Linear Mapping module for linear mapping.
$AAG Write Source Write the high/low limit values to | 4014D
(data_A)(data_B) High/Low Values for | the specified module for linear
Linear Mapping mapping.
The module will only activate the
source values after new target
high/low values are written
(Command $AA7).
$AAT Write Target Write the mapped input high/ low | 4014D
(data_C)(data_D) High/Low Values for |limit values to a specified module
Linear Mapping for linear mapping.
This command is only valid if its
was preceded by a $AA6
command.
$AAAV Enable/Disable Enables or disables the linear 4014D
Linear Mapping mapping function of the specified
analog input module.
$AABV Select LED Data Select whether LED will display 4014D
Origin data from the input module
directly or from the host PC
$AA9(sign_data) Send LED Data The PC sends data to the 4014D
module’s LED display. This
command is valid only after
selectting LED to display from PC
($AA8Y)
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4014D

$AA3
Name
Description

Syntax

Response

Read Source High/Low Values for Linear Mapping

Read the high/low limit values from a specified module for
linear mapping.

$AA3(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog input module that you want to interro-
gate.

3 identifies the command to read the modul€’s high/low limit
value for linear mapping.

(cr) isthe terminating character, carriage return (ODh)

1AA(data_A)(data B)(cr) if the command isvalid.
?AA(cr) if an invalid operation was entered.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exist.
?isadelimiter character indicating the command was invalid.
AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module.

(data_A) isthe modul€e’ s low limit value for linear mapping.
The data must consist of an “+” or “-" sign followed by five
decimal digits and a fixed decimal point.

(data_B) isthe modul€’ s high limit value for linear mapping.
The data must consist of an “+” or “-" sign followed by five
decimal digits and a fixed decimal point.

(cr) the terminating character, carriage return (ODh).
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$AA3
Example

command:  $133(cr)
response:  !13+04.000+20.000(cr)

The moduleis configured for an 20 mA input current range.
The linear mapping function should already have been execut-
ed. The modul€’ s input high/low limit values are +20.000 and
+04.000. The command requests the analog input module at
address 13 to return its input limit values for linear mapping.
The module at address 13 returnsits input high/low limit
values which are +20.000 and +04.000.
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4014D

$AAS
Name

Description

Syntax

Response

Read Target High/Low Values for Linear Mapping

Read the mapped input high/ low limit values from a specified
module for linear mapping.

$AA5(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog input module that you want to interro-
gate.

5 isthe command to read the mapped high/low limit value for
linear mapping.

(cr) isthe terminating character, carriage return (ODh)

!AA(data_C)(data_D)(cr) if the command isvalid.
?AA(cr) if an invalid operation was entered.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exist.

?isadelimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module.

(data_C) isthe mapped low limit value for linear mapping. The
datamust consist of a“+” or “-" sign followed by five decimal
digits and afixed decimal point.

(data_D) isthe mapped high limit value for linear mapping.
The datamust consist of a“+” or “-” sign followed by five
decimal digits and a fixed decimal point.

(cr) isthe terminating character, carriage return (ODh).
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$AAS
Example

command:  $135(cr)
response:  !13+000.000+200.00(cr)

The moduleis configured for a+20mA input current range.
The linear mapping function had been executed and the
mapped input high/low limit values were +200.00 and
+000.00. The command requests the analog input module at
address 13 to return its mapped input limit values for linear
mapping. The addressed modul e returns the mapped input
high/low limit values at address 13 are +200.00 and +000.00.
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$AA6(data_A)(data_B)
Name Write Source High/Low Values for Linear Mapping

Description Write the high/low limit values to a specified module for linear
mapping. The module will only activate the source values after
new target high/low values are written (Command $AA7).

Syntax $AAG6(data_A)(data_B)(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog input module.

6 identifies the set high/low limit value for linear mapping
command.

(data_A) isthelow limit input value of the module for linear
mapping. This value must be lower than the modul€’s high
limit input value for linear mapping (data_B). The data format
is the same as the modul€ s input current range. The minimum
value allowed is equal to the minimum input value of the
current range.

(data_B) isthe high limit input value of the module for linear
mapping. This value must be greater than the module' s low
limit input value for linear mapping (data_A). The data format
is the same as the modul€ s input current range, and the
maximum value alowed is equal to the maximum input value
of the current range.

(cr) isthe terminating character, carriage return (ODh)
Response 1AA(cr) if the command isvalid.

The addressed modul e stores the high/low input valuesin a
buffer. The module updates these values only after the com-
mand $AA7(data_C) (data D) is executed.

?AA(cr) if an invalid operation was entered.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exist.

?isadelimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module.

(cr) isthe terminating character, carriage return (ODh).
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$AA6(data_A)(data_B)

Example

Example

command:  $136+04.000+20.000(cr)

response: 113(cr)

The module is configured for a+20 mA input current range.
The command orders the module at address 13 to change its
analog input range from +04.000 mA to +20.000 mA. The
addressed module stores these valuesin a buffer and will only
update the high/low limit value of the input current range when
command $137(data_C)(data_D) is executed (see command
$AA7(data_C)(data_D)).

command:  $016-100.00+100.00(cr)

response: 101(cr)

The module is configured for a+150 mV input range. The
command orders the module at address 01 to change its analog
input range from -100.00 mV to +100.00 mV. The addressed
module stores these values in a buffer and will only update the
high/low limit value of the input current range when command
$017(data_C)(data_D) is executed.
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4014D

$AA7(data_C)(data_D)

Name
Description

Syntax

Response

Write Target High/Low Values for Linear Mapping

Write the mapped input high/low limit values to a specified
module for linear mapping. This command is only valid if it
was preceded by a $AA6 command.

$AA7(data_C)(data_D)(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog input module that you want to interro-
gate.

7 is the command to set the mapped high/low limit value for
linear mapping.

(data_C) isthe low mapped limit input value for linear map-
ping from the addressed modul€' s low limit input value. This
value need not be lower than the mapped high limit input value
(data_D). The data format must consist a“+” or “-” sign
followed by five decimal digits and afixed decimal point. The
allowed maximum value is 19999.

(data_D) isthe high mapped limit input value for linear
mapping from the addressed modul€’ s high limit input value.
The data format must include a“+” or “-" sign followed by
five decimal digits and afixed decimal point. The allowed
maximum value is 19999.

(cr) isthe terminating character, carriage return (ODh)
1AA(cr) if the command isvalid.

The addressed modul e update the input limit value of the
range, and transform the data to a new value by linear map-
ping. This command isvalid only after the command
$AAB6(data_A)(data_B) had been executed for each time.
Notice that this command will enable linear mapping function.

?AA(cr) if an invalid operation was entered.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exist.

?isadelimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module.

(cr) isthe terminating character, carriage return (ODh).
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$AA7(data_C)(data_D)

Example

Example

command:  $137+000.00+200.00(cr)

response: 113(cr)

The module is configured for £20 mA input current range.
Previoudly the modul e executed the command
$136+04.000+20.000, which ordered the module with address
13 to map data from +4.0 mA and +20.0 mA. The current
command defines the range (0 and 200) to which these values
will be mapped to. From now on, if the input signal is 12 mA,
then the output will be 100.00. Notice that the addressed
module will also update the input limit values to +04.000 mA
and +20.000 mA for the previous command
$136+04.000+20.000. Input signals out of this range will cause
invalid output data.

command:  $017+100.00-100.00(cr)

response: 101(cr)

The moduleis configured for a+150 mV input voltage range
and already executed command $016-100.00+100.00. The
current command requests the module at address 01 to map
data from the earlier specified -100.00 mV and +100.00 mV to
the range +100.00 and -100.00. Therefore, if an input signal
of 50 mV isreceived, then the output will be -50.00. Notice
that the addressed module will also update the input limit value
to be -100.000 mV and +100.00 mV because of the previous
command $136-100.00+100.00. Input signals out of this range
will cause invalid output data.
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4014D

$AAAV
Name
Description

Syntax

Response

Example

Enable/Disable Linear Mapping

Enables or disables the linear mapping function of the speci-
fied analog input module.

$AAAV (cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of analog input module

A selects the linear mapping function

V iseither 0 or 1 which determines the linear mapping function
to be enable or disabled. 1 means linear mapping function is
enable, and 0 means disabled.

(cr) isthe terminating character, carriage return (ODh)
1AA(cr) if the command isvalid.
?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exist.

?isadelimiter character indicating the command was invalid.
AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module.

(cr) isthe terminating character, carriage return (ODh).
command:  $01A1(cr)

response: 101(cr)

The command enabl es the linear mapping function of the
analog input module at address 01.
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$AABV
Name
Description

Syntax

Response

Example

Select LED Data Origin

Select whether LED will display data from the input module
directly or from the host PC

$AA8V(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of analog input module that you want to interrogate.

8 isthe select LED driver command.

V iseither 1 or 2 to select which is going to send datato the
LED. 1 meansthe driver is the addressed module, and 2 means
the host PC will send data..

(cr) isthe terminating character, carriage return (ODh)
IAA(cr) if the command isvalid.
?AA(cr) if aninvalid operation was entered.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

?isadeimiter character indicating the command wasinvalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module.

(cr) isthe terminating character, carriage return (ODh).
command:  $0181(cr)

response:  101(cr)

The command sets the anal og input modules at address 01 to
display data sent by the host PC. After this command, the PC

can use command $AA9(data) to send the data to the addressed
module.
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$AA9(data)
Name
Description

Syntax

Response

Example

Example

Send LED Data

PC sends datato LED display. This command isvalid only
after selecting LED to display from PC ($AA8V)

$AA9(data)(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module

9 identifies the PC send datato LED command.

(data) is the data which must consist of an “+” or “-" sign
followed by five decimal digits and afixed decimal point. The
maximum value is 19999.

(cr) isthe terminating character, carriage return (ODh)
1AA(cr) if the command isvalid.
?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exist

?isadelimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module.

(cr) isthe terminating character, carriage return (ODh).
command:  $019+1999.9(cr)

response:  101(cr)

The command sends display data (+1999.9) to the anal og input

module at address 01. This command isonly valid when it is
preceded by command $0181. (See command $AA8V.)

command:  $019-00290.(cr)
response:  101(cr)
The command sends display data -00290 to the analog input

module at address 01. Note that even when sending an integer
the data must contain a decimal point.
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4.4.3 Analog Input Data Logger Command Set

Command Syntax Command Description I/0 Module
Name
@AACCCSDMTTTT Set Memory Set the channel storage 4018M
Configuration | status, standalone mode, data
logger mode, storage type and
sampling interval for the
specified analog input data
logger.
@AAD Read Memory |Return the configuration 4018M
Configuration | parameters for the specified
analog input data logger.
@AASO Set Memory Start/stop the recording 4018M
Operation function of the memory
Mode module.
@AAT Read Memory |Read the recording status of | 4018M
Operation the memory module.
Mode
@AAL Event Record |Read the number of stored 4018M
Count event records in the memory
module.
@AAN Standard Read the number of stored 4018M
Record Count | standard records in the
memory module.
@AARNNNN Read Record Read the contents of the 4018M
Content specified record.
@AAACSDHHHHTEIII Set Alarm Limit | Set the high/low alarm 4018M
settings for the specified
channel.
@AABC Read Alarm Read the high/low alarm 4018M
Limit settings for the specified
channel.
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@AACCCSDMTTTT

Name Set Memory Configuration

Description Sets the channel storage status, standalone mode, data logger
mode storage type and sampling interval for the specified
analog input data logger.

Syntax @AACCCSDTTTT(cr)
@ isadelimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.
C identifies the Set Memory Configuration command.
CC (range 00-FF) represents the data storage status of each
channel. The ADAM-4018M has 8 channels, bit O representing
channel 0, and bit 7 representing channel 7. A mask bit value
of ‘1’ enables data storage in the specified channel, while a
mask bit value of ‘0" disables data storage.

Channel 7 Channel 0

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

S represents the standalone mode. In order for the ADAM-
4018M to operate in the field, you must power on the memory
module by setting thisvalueto ‘1. Otherwise, the data will not
be recorded.

D represents the data logging mode. ‘0’ enables Standard
Mode, where al eight channels record the normal data accord-
ing to the sampling interval. ‘1’ enables Event Mode, where all
eight channels record the data if its value is over the High
Alarm limit or under the Low Alarm limit. ‘2" enables Mixed
Mode, where channels 0 - 3 act as the standard logger and the
channels 4 - 7 act as the event logger.

M represents the storage type. "0" represents writing to the
end of memory. "1" represents circular memory mode.

TTTT (range 2-65535) represents the sampling interval in
seconds.

(cr) isthe terminating character, carriage return (ODh)
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4018M
@AACCCSDMTTTT
Response IAA(cr) if the configuration is successful.
?AA(cr) if the configuration fails.
I'and ? are delimiter characters.
AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module.
Example command: @ODCFF111012C(cr)

response: 10D(cr)

The ADAM-4018M module at address 0D is configured as
such:

All eight data storage channels enabled

Standalone mode enabled

Event logger selected

Circular memory mode

Sampling interval 300 seconds

The response indicates the command is successful.

Chapter 4 Command Set 4-



Command Set

4018M

@AAD
Name
Description

Syntax

Response

Read Memory Configuration

The command requests the configuration data from the analog
input data logger at address AA.

@AAD (cr)
@ isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.

D identifies the Read Memory Configuration command.
(cr) isthe terminating character, carriage return (ODh)
IAACCSDTTTT(cr) if the command is valid.

! isadelimiter character indicating a valid command was
received.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.

CC (range 00-FF) represents the data storage status of each
channel. The ADAM-4018M has 8 channels, bit O representing
channel 0, and bit 7 representing channel 7. A mask bit value
of ‘1’ enables data storage in the specified channel, while a
mask bit value of ‘0" disables data storage.

S represents the standalone mode. In order for the ADAM-
4018M to operate in the field, you must power on the memory
module by setting thisvalueto ‘1. Otherwise, the datawill not
be recorded.

D represents the data logging mode. ‘0’ enables Standard
Mode, where al eight channels record the normal data accord-
ing to the sampling interval. ‘1’ enables Event Mode, where all
eight channels record the data if its value is over the High
Alarm limit or under the Low Alarm limit. ‘2" enables Mixed
Mode, where channels 0 - 3 act as the standard logger and the
channels 4 - 7 act as the event logger.

TTTT (range 2-65535) represents the sampling interval in
seconds.

(cr) isthe terminating character, carriage return (ODh)
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@AASO
Name
Description

Syntax

Response

Example

Set Memory Operation Mode

Sets the operation mode of the analog input data logger at
address AA to Start or Stop.

@AASO(cr)
@ isadeimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.

Sidentifies the Set Memory Operation Mode command.

O represents the operation mode: ‘1’ enables the recording of
data. ‘0" disables the recording of data.

(cr) isthe terminating character, carriage return (ODh).
IAA(cr) if the command isvalid.

?AA(cr) if aninvalid parameter was entered. Thereis no
response if the module detects a syntax error or communication
error or if the specified address does not exist.

! isadelimiter character indicating avalid command was
received.

?isadeimiter character indicating the command wasinvalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.

(cr) isthe terminating character, carriage return (ODh).
command: @03S1(cr)

response:  103(cr)

The command enables the analog input data logger at address
03 to record data.

The response indicates that the command was received.
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@AAT
Name
Description

Syntax

Response

Example

Read Memory Operation Mode

Request the memory operation status of the analog input data
logger at address AA.

@AAT (cr)
@ isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.

T identifies the Read Memory Operation Mode command.
(cr) isthe terminating character, carriage return (ODh).
IAAQO(cr) if the command is valid.

! isadelimiter character indicating a valid command was
received.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module.

O represents the operation mode: ‘1’ enables the recording of
data. ‘0" disables the recording of data.

(cr) isthe terminating character, carriage return (ODh).

command: @F3T(cr)

response:  'F31(cr)

The command requests the memory operation status of the
analog input data logger at address F3.

The response indicates that data recording is enabled.
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@AAL
Name
Description

Syntax

Response

Example

Event Record Count

Request the number of event records stored in the analog input
datalogger at address AA.

@AAL (cr)
@ isadeimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.

L identifies the Event Record Count command.
(cr) isthe terminating character, carriage return (ODh).
IAAHHHH(cr) if the command is valid.

! isadelimiter character indicating a valid command was
received.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module.

HHHH represents the 4-character hexadecimal number of
event records stored in the analog input data logger at address
AA.

(cr) isthe terminating character, carriage return (ODh).

command: @F3L(cr)
response:  'F30096(cr)

The command requests the number of event records stored in
the analog input data logger at address F3.

The module currently has 150 event records.
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@AAN
Name
Description

Syntax

Response

Example

Standard Record Count

Request the number of standard records stored in the analog
input data logger at address AA.

@AAN (cr)
@ isaddimiter character

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.

N identifies the Standard Record Count command.
(cr) isthe terminating character, carriage return (ODh).
IAAHHHH(cr) if the command is valid.

! isadelimiter character indicating a valid command was
received.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module.

HHHH represents the 4-character hexadecimal number of data
records stored in the analog input data logger at address AA.

(cr) isthe terminating character, carriage return (ODh).

command: @A3N(cr)
response:  |A30320(cr)

The command requests the number of data records stored in
the analog input data logger at address A3.

The module currently has 800 data records.
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@AARNNNN
Name
Description

Syntax

Response

Read Record Content

Request the content of record NNNN stored in the anal og input
datalogger at address AA.

@AARNNNN (cr)

@ isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.

R identifies the Read Record Content command.

NNNN represents the 4-character decimal number of stored
record index. Itsvalueis from O to (total record number - 1).
(cr) isthe terminating character, carriage return (ODh).

NOTE:

NNNN isfrom 0 to 9999 for Standard Mode.

NNNN isfrom 0 to 4599 for Event Mode.

NNNN isfrom 0 to 7299 for Mixed Mode. (0-4999 are data
records, 5000-7299 are event records)

IAACDHHHH(cr) if the returned data are data records.

IAACDHHHHTTTTTTTT(cr) if the returned data are event
records.

! isadelimiter character indicating avalid command was
received.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input module.

C represents the channel index. Itsvalueisfrom0to 7.

D represents the 4-bit binary number. Bit O represents the sign

of the number HHHH. ‘0" means positive. ‘1’ means negative.
Bits 1-3 represents the decimal point of the number HHHH.

Bit 3

Bit 2 Bit 1 Bit 0

\—Decimal point Q ‘ Sign ‘
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4018M

@AARNNNN

Example

HHHH represents the 4-character hexadecimal number of
returned record stored in the analog input data logger at
address AA.

TTTTTTTT represents elapsed time.

(cr) isthe terminating character, carriage return (ODh).
command: @F3R1000(cr)

response:  'F30799AA00001000(cr)

The command requests the analog input data logger at address
F3 to return its contents in the 1001st record.

The returned content is valid. The event data number is

- 39.338 for channel 0 in the 4096 seconds from the start of the
module.
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@AAACSDHHHHTEIII

Name
Description

Syntax

Response

Set Alarm Limit

Set high/low alarm limits for the channel C in the analog input
datalogger at address AA

@AAACSDHHHHTEIIII(cr)
@ isaddimiter character

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.

A identifies the Set Alarm Limit command.

C represents the channel index. Itsvalueisfrom0to 7.
Srepresents the sign of the high alarm limit. ‘0’ isfor positive.
And ‘1" isfor negative.

D represents the decimal point of the high alarm limit. Its value
isfrom O to 5.

HHHH represents the 4-character hexadecimal number of high
alarm limit.

T represents the sign of the low alarm limit. ‘0" isfor positive.
And ‘1" isfor negative.

E represents the decimal point of the low alarm limit. Its value
isfrom0to 5.

I111 represents the 4-character hexadecimal number of low
alarm limit.

(cr) isthe terminating character, carriage return (ODh).
IAA(cr) if the command isvalid.

?AA(cr) if aninvalid parameter was entered. Thereis no
response if the module detects a syntax error or communication
error or if the specified address does not exist.

! isadelimiter character indicating a valid command was
received.

?isadeimiter character indicating the command wasinvalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.

(cr) isthe terminating character, carriage return (ODh).
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@AAACSDHHHHTEII

Example command: @EFA0020400020100(cr)
response:  !'EF(cr)
The command sets channel 0 of the analog input data logger at
address EF as such:

high alarm limit = 10.24
low alarm limit = 2.56

The response indicates the command was received.
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4018M
@AABC
Name Read Alarm Limit
Description Request the alarm limits for the specified channel in the analog
input data logger at address AA.
Syntax @AABC(cr)
@ isadelimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.
B identifies the Read Alarm Limit command.
C represents the channel index. ItsvalueisfromOto 7.
(cr) isthe terminating character, carriage return (ODh).
Response IAASDHHHHTEIIII

I isadelimiter character indicating a valid command was
received.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog input data logger.

S represents the sign of the high alarm limit. ‘0’ isfor positive.
And ‘1 isfor negative.

D represents the decimal point of the high alarm limit. Its value
isfrom0to 5.

HHHH represents the 4-character hexadecimal number of high
alarm limit.

T represents the sign of the low alarm limit. ‘0’ isfor positive.
And ‘1" isfor negative.

E represents the decimal point of the low alarm limit. Its value
isfrom O to 5.

I111 represents the 4-character hexadecimal number of low
alarm limit.

(cr) isthe terminating character, carriage return (ODh)
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4.4.4 Digital /0, Alarm

and Event Command Set

Command Command Description 1/0 Module
Syntax Name
@AADI Read Digital I/0 | The addressed module returns |4011, 4011D, 4012,
and Alarm the state of its digital input and |4014D, 4016
Status digital output channels and the
status of its alarm
@AADO(data) Set Digital Set the values of the module’s | 4011, 4011D, 4012,
Output Values digital outputs (ON or OFF) 4014D, 4016
@AAEAT Enable Alarm Enables the alarm in either 4011, 4011D, 4012,
Momentary or Latching mode |4014D, 4016
@AAHI(data) Set High Alarm | Downloads the High alarm limit {4011, 4011D, 4012,
Value value 4014D, 4016
@AALO(data) Set Low Alarm | Downloads the Low alarm limit |4011, 4011D, 4012,
Value value 4014D, 4016
@AADA Disable Alarm Disables all alarm functions 4011, 4011D, 4012,
4014D, 4016
@AACA Clear Latch Resets the module’s Latch 4011, 4011D, 4012,
Alarm alarm to zero 4014D, 4016
@AARH Read High Ask the addressed module to {4011, 4011D, 4012,
Alarm Value return its high alarm value 4014D, 4016
@AARL Read Low Alarm | Ask the addressed module to {4011, 4011D, 4012,
Value return its low alarm value 4014D, 4016
@AARE Read Event Ask the addressed module to 4011, 4011D, 4012,
Counter return its event counter value 4014D
@AACE Clear Event Reset the module’s event 4011, 4011D, 4012,
Counter counter to zero 4014D
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@AADI
Name
Description

Syntax

Response

Read Digital I/O and Alarm State

The addressed analog input module is instructed to return the
value of its digital input and output channels and the state of
itsalarm (Momentary or Latching).

@AADI(cr)

@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

DI isthe Read Digital 1/0 and Alarm Status command.

(cr) representsterminating character, carriagereturn (ODh).
IAA SOOI (cr) if the command wasvalid (ADAM-4011/4011D/
4012/4014D).

IAASOO00(cr) if thecommand wasvaid (ADAM-4016)
Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.
! delimiter character indicating avalid command wasreceived.
AA represents the 2-character hexadecimal address of the
responding analog input module.

S hexadecimal number that representsthe alarm state (Oh =
disabled, 1h= MOMENTARY mode enabled, 2h=LATCH mode
enabled).

OO (for ADAM-4011/4011D/4012/4014D) isahexadecima
number representing the Digital Output port’s channel 0 and 1
status (00h = D/O channels 0 and 1 are both OFF, 01h = channel
0isON, channel 1isOFF, 02h = channel 0isOFF, channel 1is
ON, 03h = channel 0 and 1 are both ON).
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@AADI

Example

OO0 (for ADAM-4016) isahexdecimal number representing the
status of the four digital output channels. The corresponsing
tableisshow in the following table:

Status Code D00 DO1 D02 D03
00 OFF OFF OFF OFF
01 OFF OFF OFF ON
02 OFF OFF ON OFF
03 OFF OFF ON ON
04 OFF ON OFF OFF
05 OFF ON OFF ON
06 OFF ON ON OFF
07 OFF ON ON ON
08 ON OFF OFF OFF
09 ON OFF OFF ON
OA ON OFF ON OFF
0B ON OFF ON ON
ocC ON ON OFF OFF
oD ON ON OFF ON
OE ON ON ON OFF
OF ON ON ON ON

Il isahexadecimal number representing the Digital input port’s
channel status(00h = D/I channel isLow, 01h = channel is
High).

(cr) representsterminating character, carriage return (ODh).
command: @15DI(cr)

response: 1510001(cr)

The analog input module at address 15h isinstructed to return
digital 1/0 dataand alarm status.

The module responds that both digital output channels are
OFF, digital inputisHIGH, and alarm stateis Momentary.
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4011, 4011D, 4012, 4014D, 4016

@AADO
Name
Description
Syntax

Response

Set Digital Output

Setsthe values of the modul€’s digital outputs (ON or OFF).
@AADO(data)(cr)

@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

DOisthe Set Digital Output command

(data) is the two-character parameter that sets the state for the
digital output bits of the module, as shown below:

ADAM-4011/4011D/4012/4014D:

00 all D/O bitsare OFF
01DO0isON, DO1isOFF
02DO00isOFF, DO1isON
03all bitsareON

ADAM-4016:

00DO0and DO1 are OFF
01DO0isON, DO1isOFF
02DO00isOFF, DO1isON
03D0O0and DO1areON
10D0O2and DO3 are OFF
11DO2isON, DO3isOFF
12D02isOFF, DO3isON
13D02and DO3 are ON

(cr) representsterminating character, carriagereturn (ODh).
IAA(cr)if thecommand wasvalid.
?AA(cr)if aninvalid parameter was entered.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exist

! delimiter character indicating avalid command was received.
?delimiter character indicating the command wasinvalid.

AA represents the 2-character hexadecimal address of the
responding analog input module.

(cr) representsterminating character, carriage return (ODh).
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@AADO

Example command: @05D001(cr)
response: 105(cr)
The analog input module at address 05h is instructed to set
digital output channel 1 to ON and digital output channel 2 to
OFF. The module confirmsthe settings.
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4011, 4011D, 4012, 4014D, 4016

@AAEAT
Name
Description

Syntax

Response

Enable Alarm

The addressed analog input module is instructed to enable its
aarmin either Latching or Momentary mode.

@AAEAT(cr)
@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

EA isthe Enable Alarm command.

T indicates alarm type and can have the value M = Momentary
aarm state, or L = Latching alarm state.

(cr) representsterminating character, carriagereturn (ODh).
IAA(cr)if thecommand wasvalid.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.

! delimiter character indicating avalid command was received.

AA represents the 2-character hexadecimal address of the
responding analog input module.

(cr) representsterminating character, carriage return (ODh).

NOTICE: An analog input module requires a maximum of 2 seconds
after it received an Enable Alarm command to let the settings take effect .
During this interval, the module can not be addressed to perform any
other actions.
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@AAEAT
Example command: @O3EAL (cr)
response: 103(cr)
The analog input module at address 03h isinstructed to enable
itsalarmin Latching mode.
The module confirms that the command has been received.
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4011, 4011D, 4012, 4014D, 4016

@AAHI
Name
Description
Syntax

Response

Example

Set High Alarm Limit

DownloadsHigh alarm limit valueinto the addressed module.
@AAHI(data)(cr)

@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

HI isthe Set High Limit command.

(data) represent the value of the desired high limit setting. The
format is always engineering units.

(cr) representsterminating character, carriagereturn (ODh).
IAA(cr)if thecommand wasvalid.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exist

! delimiter character indicating avalid command was received.

AA represents the 2-character hexadecimal address of the
responding analog input module.

(cr) representsterminating character, carriage return (ODh).
command:  @04H1+080.00(cr)

response;  !04(cr)

Presume the analog input modul e at address 04h is configured

to accept T-type thermocouple input. The command will set the
Highalarmlimit to 80°C.

Themodule responds that the command has been received.

NOTICE: An analog input module requires a maximum of 2 seconds
after it received an Set High Alarm command to let the settings take
effect . During this interval, the module can not be addressed to perform
any other actions.
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@AALO
Name
Description
Syntax

Response

Example

SetLow AlarmLimit

DownloadsLow alarm limit valueinto the addressed module.
@AALO(data)(cr)

@isaddimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

LOisthe Set Low Limit command.

(data) represent the value of the desired low limit setting. The
format is always engineering units.

(cr) representsterminating character, carriage return (ODh).
IAA(cr)if thecommand wasvalid.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
! delimiter character indicating avalid command was received.
AA represents the 2-character hexadecimal address of the
responding analog input module.

(cr) representsterminating character, carriage return (ODh).
command:  @04LO-020.00(cr)

response;  104(cr)

Presume the analog input module at address 04h is configured

to accept T-type thermocouple input. The command will set the
Low aarmlimitto-20°C.

Themodule responds that the command has been received.

NOTICE: An analog input module requires a maximum of 2 seconds
after it received an Set Low Alarm command to let the settings take effect
. During this interval, the module can not be addressed to perform any
other actions.
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@AADA
Name
Description

Syntax

Response

Example

Disable Alarm

Disables all alarm functions of the addressed anal og input
module.

@AADA(cr)
@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

DA isthe Disable Alarm command.
(cr) representsterminating character, carriagereturn (ODh).
IAA(cr) if thecommand wasvalid.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.

! delimiter character indicating avalid command was received.

AA represents the 2-character hexadecimal address of the
responding analog input module.

(cr) representsterminating character, carriage return (ODh).
command:  @O07DA (cr)

response:  !07(cr)

The analog input module at address 07h is instructed to disable
al darmfunctions.

The module confirmsit alarm functions have been disabled.

NOTICE: An analog input module requires a maximum of 2 seconds
after it received an Disable Alarm command to let the settings take effect
. During this interval, the module can not be addressed to perform any
other actions.
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@AACA
Name
Description

Syntax

Response

Example

@AARH

Clear LatchAlarm

Both alarm states (High and Low) of the addressed anal og input
module are set to OFF, no alarm.

@AACA(cr)
@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

CAistheClear Latch Alarm command.
(cr) representsterminating character, carriage return (ODh).
IAA(cr) if thecommand wasvalid.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exists.

l'adelimiter character indicating avalid command was received.

AA represents the 2-character hexadecimal address of the
responding analog input module.

(cr) representsterminating character, carriage return (ODh).
command:  @O5CA(cr)

response: 105(cr)

The analog input module at address 05h is instructed to set
both alarm states (High and Low) to OFF.

The module confirms it has done so accordingly.
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Name Read High Alarm Limit

Description The addressed moduleisasked to return itsHigh alarm limit
value,

Syntax @AARH(cr)

@isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

RHisthe Read High Alarm Limit command.
(cr) representsterminating character, carriagereturn (ODh).
Response IAA(data)(cr)if thecommand wasvalid.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

! delimiter character indicating avalid command was received.

AA represents the 2-character hexadecimal address of the
responding analog input module.

(data) isthe value of the High alarm limit in engineering units.

(cr) representsterminating character, carriage return (ODh).
Example command: @O07RH(cr)

response: 107+2.0500(cr)

Presume the analog input modul e at address 07h is configured

to accept 5V input. The command instructs the modul e to
returnit High alarm limit value.

ThemodulerespondsitsHigh alarm limit valueis 2.0500 V.
@AARL
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Name
Description

Syntax

Response

Example

Read Low Alarm Limit

The addressed moduleis asked to return its Low alarm limit
value.

@AARL(cr)
@isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

RL isthe Read Low Alarm Limit command.
(cr) representsterminating character, carriage return (ODh).
IAA(data)(cr)if thecommand wasvalid.

There is no response if the module detects a syntax error or
communication error or if the specified address does not exists.

I delimiter character indicating avalid command was received.

AA represents the 2-character hexadecimal address of the
responding analog input module.

(data) isthe value of the Low alarm limit in engineering units.
(cr) representsterminating character, carriage return (ODh).

command:  @O5RL(cr)

response;  105-0.3750(cr)

Presume the analog input module at address 05h is configured
to accept 1V input. The command instructs the module to
returnit Low aarmlimit value.

ThemodulerespondsitsLow alarm limit valueis-0.3750 V.
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@AARE
Name
Description

Syntax

Response

Example

Read Event Counter

The addressed module is instructed to return its event counter
value.

@AARE(cr)
@isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

RE Read Event Counter command.
(cr) representsterminating character, carriagereturn (ODh).
1AA(data)(cr)if thecommand wasvalid.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
! delimiter character indicating avalid command was received.
AA represents the 2-character hexadecimal address of the
responding analog input module.

(data) representsthe stored value, from ‘00000’ to ‘65535’ (The
max value that can be held by the counter register is65535). The
number 65535 is held when the actual total counts exceed this
number.

(cr) representsterminating character, carriage return (ODh).
command:  @O0BRE(cr)

response;  !'0832011(cr)

The command instructs the module at address 08h to return its
counter value.

The module responds that its counter value equals 32011.
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@AACE
Name
Description

Syntax

Response

Example

Clear Event Counter

The addressed module is instructed to reset its event counter to
Zero.

@AACE(cr)
@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an analog input module.

CEClear Event Counter command.
(cr) representsterminating character, carriage return (ODh).
IAA(cr)if thecommand wasvalid.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exists.

I delimiter character indicating avalid command was received.

AA represents the 2-character hexadecimal address of the
responding analog input module.

(cr) representsterminating character, carriage return (ODh).

command:  @09CE(cr)

response:  !09(cr)

The command instructs the module at address 09h to set its
event counter to zero.

The module responds that its counter has been reset.
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4.4.5 Excitation Voltage Output Command Set

Command Command Name Description /o
Syntax module
$AAG Get Excitation Returns either last value sent to specified 4016
Voltage Output | module by $AA7 command, or start-up
Value output voltage.
$AA7 Excitation Direct output excitation voltage data to a 4016
Voltage Output | specified module
$AAS Start-up Voltage |Stores a default value in a specified module. |4016
Output The output value will take effect upon
Configuration startup.
$AAE Trim Calibration | Trims specified module a number of units 4016
up/down
$AAA Zero Calibration | Tells the module to store parameters for 4016
zero calibration
$AAB Span Calibration | Tells the module to store parameters for 4016
span calibration
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$AAB
Name
Description

Syntax

Response

Example

Get Excitation Voltage Output Value

The addressed strain gauge input module is instructed to return
the latest output value it received from Excitation Voltage
Output command. If the module hasn’t received an Excitation
Voltage Output command since startup, it will return its Start-
up Output value.

$AAB(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the strain gauge input module.

6 is the get excitation voltage output command.

(cr) isthe terminating character, carriage return (ODh)
1AA(data)(cr) if the command isvalid.

?AA(cr) if aninvalid command was issued.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exists.

! delimiter character indicating a valid command was received.
? delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of the strain gauge input module.

(data) isthe value that is returned by analog output channel.
The format of the datais in engineering unit.

(cr) isthe terminating character, carriage return (ODh)

command:  $0A6(cr)
response: 10A+03.000(cr)

The command tells the strain gauge input module at address
OAnh to return the last excitation voltage output value it
received from an Excitation Voltage Output command.

The strain gauge input modul e returns the value +03.000V .
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$SAA7
Name
Description

Syntax

Response

Example

Excitation Voltage Output

Send a value to the anal og output channel of the addressed
strain gauge input module. Upon receipt, the analog output
channel will output this value.

$AA7(data)(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the strain gauge input module.

7 is the excitation voltage output command.

(data) is the value that has to be output through the analog
output channel. The data format is engineering unit and the
rangeis between 0to 10 V.

(cr) isthe terminating character, carriage return (ODh)
IAA(cr) if the command isvalid.
?AA(cr) if avalue was sent that is out of range.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.

I delimiter character indicating a valid command was received.
? delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of the strain gauge input module.

(cr) isthe terminating character, carriage return (ODh)
command:  $337+05.000(cr)

response: 133(cr)

The command sends the value +05.000V to the analog output
channel of the strain gauge input module at address 33h. The

modul e responds that the command is valid. Its output data
format isin engineering unit, the value is +05.000V .
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$AAS
Name
Description

Syntax

Response

Start-up Voltage Output Configuration

Stores the present analog output value of the strain gauge input
module with address AA in the modul€’ s non-volatile register.
The output value will take effect upon start-up or after a
brownout.

$AAS(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the strain gauge input module whose analog output
isto be set.

Sisthe start-up voltage output configuration command.
(cr) isthe terminating character, carriage return (ODh)

1AA(cr) if the command isvalid.
?AA(cr) if aninvalid command was issued.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exists.

! delimiter character indicating a valid command was received.
? delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of the strain gauge input module.

(cr) isthe terminating character, carriage return (ODh)

NOTICE: A strain gauge input module requires a maximum of 6 millisec-
onds after it received a Sartup Voltage Output Configuration command to
let the settings take effect. During thisinterval, the module can not be
addressed to perform any other actions.
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$AAS

Example command:  $0AS(cr)
response:  !0A(cr)
Presume the present output value of the output channel of the
strain gauge input module with address OA is +05.000V. The
command tells the modul e store the present output value, in its
non-volatile memory. When the module is powered up or reset,
its default output value will be +05.000V .

The response of the strain gauge input modul e indicates that
the command has been received.
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$AAE

Name Trim Calibration

Description Trims the output voltage of the strain gauge input module a
specified number of units up or down.

Syntax $AAE(number of counts)(cr)
$isadelimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of the strain gauge input module to be calibrated.
E isthe trim calibration command.
(number of counts) is the 2-character twos complement
hexadecimal value that represents the number of counts by
which to increase or decrease the output voltage. Each count
equals approximately 1mV. Values range from 00 to 7F and
from 80 to FF, where 00 represents 0 counts, 7F represents 127
counts, 80 represents -128 counts and FF represents -1 counts.
Negative values decrease and positive values increase the
output voltage according to the number of counts.
(cr) isthe terminating character, carriage return (ODh)

Response 1AA(cr) if the command isvalid.
Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exists.
! delimiter character indicating a valid command was received.
AA (range 00-FF) represents the 2-character hexadecimal
address of the strain gauge input module.
(cr) isthe terminating character, carriage return (ODh)

Example command:  $07E14(cr)
response: 107
The command tells the analog output of the strain gauge input
module at address 07h to increase its output value by 20 (14h)
counts which is approximately 20 mV.
The strain gauge input module confirms the increase.

In order to perform this trim calibration, a voltmeter should be connected
to the modul€e's output. (See aso the zero calibration command and span

calibration command of the strain gauge input module and Chapter 5,
Calibration, for a detailed description.)
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4016
SAAA
Name Zero Calibration
Description Stores the voltage output value of the addressed strain gauge
input module as zero voltage reference.
Syntax $AAA(cr)
$isadelimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of the strain gauge input module who' s output channel
isto be calibrated.
A isthe zero calibration command.
(cr) isthe terminating character, carriage return (ODh)
Response IAA(cr) if the command isvalid.

?AA(cr) if an invalid command was issued.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.

I delimiter character indicating a valid command was received.
? delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of the strain gauge input module.

(cr) isthe terminating character, carriage return (ODh)

Before issuing the Zero Calibration command, the anal og output should be
trimmed to the correct value with the Trim Calibration command. A
voltmeter should be connected to the modul €’ s output channel.(See also
the strain gauge input module' s Trim Calibration command and Chapter 5,
Calibration, for a detailed description.)

Chapter 4 Command Set 4-125



Command Set

4016

$AAB
Name
Description

Syntax

Response

Span Calibration

Stores the voltage output value of the addressed strain gauge
input module as 10V reference.

$AAB(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the strain gauge input module who' s output channel
isto be caibrated.

B isthe span calibration command.

(cr) isthe terminating character, carriage return (ODh)
1AA(cr) if the command isvalid.

?AA(cr) if aninvalid command was issued.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exists.

! delimiter character indicating a valid command was received.
? delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of the strain gauge input module.

(cr) isthe terminating character, carriage return (ODh)

Before issuing the Span Calibration command, the analog output should be
trimmed to the correct value with the Trim Calibration command. A
voltmeter should be connected to the modul€’ s output channel.(See also
the strain gauge input module's Trim Calibration command and Chapter 5,
Calibration, for a detailed description.)
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4.5 Analog Output Module Command

- I/0
Command Syntax | Command Name Description Module
%AANNTTCCFF Configuration Sets the address, output range, baud | 4021
rate, data format, slew rate and/or
checksum status
#AA(data) Analog Data Out | Directs output data to a specified 4021
module
$AAL Start-Up Output | Stores a default output value in a 4021
Current or specified module. The output value
Voltage will take effect upon startup
Configuration
$AA3 (number of | Trim Calibration | Trims specified module a number of | 4021
counts) units up/down
$AAO 4 mA Calibration | Tells the module to store parameters | 4021
for 4mA Calibration
$AAL 20 mA Calibration | Tells the module to store parameters | 4021
for 20 mA Calibration
$AA2 Configuration Reads the configuration of specified 4021
Status module
$AA6 Last Value Returns either last value sent to 4021
Readback specified module by #AA command, or
start-up output current/voltage
$AA8 Current Readback |Returns measured value of the 4021
current/voltage flowing through
current loop
$AA5 Reset Status Checks if module has been reset since |4021
the last $AA5 command
$AAF Read Firmware Returns the firmware version code 4021
Version from the specified analog output
module
$AAM Read Model Return the module name from 4021
Name specified analog output module
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%AANNTTCCFF

Name Configuration

Description Sets address, input range, baud rate, data format, checksum
status, and/or integration time for an anal og output module.

Syntax %AANNTTCCFF(cr)
% is adelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module to be configured.

NN represents the new hexadecimal address of the analog
output module. Range is from 00h to FFh.

TT represents the type (output range) code. (Seetable 4-4)
CC represents the baud rate code. (Seetable 4-3).

FF is ahexadecimal number that equals the 8-bit parameter
representing the status of data format, slew rate, and check-
sum. The layout of the 8-bit parameter is shown in figure 4-2.
Bit 7 is not used and must be set to 0.

(cr) isthe terminating character, carriage return (ODh).

Slew Rate ‘

Checksum status Bitcode Voltage Current Data Format
0: Disabled 0000: immediate change 00: Engineering units
1: Enabled 0001: 0.0625 V/sec  0.125mA/sec 01: % of FSR

0010: 0.125 V/sec  0.250 mA/sec 10: hexadecimal
0011: 0.250 V/sec  0.500 mA/sec
Not used 0100: 0.500 V/sec  1.000 mA/sec
(setto0) 0101: 1.000 V/sec  2.000 mA/sec
0110: 2.000 V/sec  4.000 mA/sec
0111: 4.000 V/sec  8.000 mA/sec
1000: 8.000 V/sec  16.00 mA/sec
1001: 16.00 V/sec ~ 32.00 mA/sec
1010: 32.00 V/sec  64.00 mA/sec
1011: 64.00 V/sec ~ 128.0 mA/sec

Figure 4-2 Data format for 8-bit parameter
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Response IAA(cr) if the command is valid.

?AA(cr) if aninvalid parameter was entered or if the INIT*
terminal was not grounded when attempting to change baud
rate or checksum settings.

There is no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.

I delimiter character indicating a valid command was received.
?delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog output module.

(cr) isthe terminating character, carriage return (ODh).

Table4-3 Table4-4
Baudrate Codes Output Range Code (Type Code)
Baud Rate Output Range Output Range for
Code (Hex) Baud Rate Code (Hex) ADAM 4021
@3 1200 bps 30 0 to 20 mA
01 2400 bps 31 40 20 mA
%3 4800 bps 32 01010V
3B 9600 bps
%; 19.2 Kbps
08
08 38.4 Kbps

NOTICE: An analog output module requires a maximum of 20 millisec-
onds to perform auto calibration and ranging after it is reconfigured.
During this time span, the module can not be addressed to perform any
other actions.

NOTICE: All configuration parameters can be changed dynamically,
except the checksum and baud rate parameters. They can only be altered
when the INIT* terminal is grounded. (Refer to Baud rate and Checksum
in Chapter 2).
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Example command: %310A310610(cr)
response: 124(cr)

The analog input module at addresses 31h is configured to a
new address OAh, output range 4 to 20 mA, baud rate 9600,
engineering units data format, a slew rate of 1.0 mA/sec and no
checksum checking.

The response indicates that the command has been received.
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#AA
Name
Description

Syntax

Response

Analog Data Out

Send a value to the addressed analog output module. Upon
receipt, the analog output module will output this value.

#AA (data)(cr)
#isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog output module.

(data) is the value that has to be output through the analog
output module. Range and value depend on the module's
configured data format. Possible formats are: engineering
units, % of FSR or hexadecimal. (See a'so Appendix B, Data
Formats and I/O Ranges.)

(cr) isthe terminating character, carriage return (ODh).

>(cr) if the command was valid.

?AA(cr) if avalue was sent that is out of range. Note that when
the anal og output module receives such avalue, it will try to
use avalue that is close to the one received, but within the
modul€’s configured range.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

> delimiter character.
?delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog output module.

(cr) isthe terminating character, carriage return (ODh).
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H#HAA

Example command: #3315.000(cr)
response: >(cr)
The command sends the value 15 mA to the analog output
module at address 33h that is configured for engineering units.

The analog output module responds that the command was
valid. Its output value will be 15 mA.

command: #0A+030.00(cr)

response: >(cr)

The module is configured for a4 to 20 mA output range and a
percent of span data format. The command sends the value 8.8
mA (4 mA + 0.30 x 16 mA = 8.8 mA) 30% of the span to the
analog output module at address OAh.

The analog output module responds that the command was
valid. Its output value is set to 8.8 mA.

command: #1B7FF(cr)

response: >(cr)

The command sends the hexadecimal value 7FF to the analog
output module at address 1Bh. The module is configured for a
0 to 20 mA output range and a hexadecimal data format. It will
output 10 mA ((7FFH/FFFH) x 20 mA = 10 mA).
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$AA4
Name
Description

Syntax

Response

Example

Start-up Voltage/Current Output Configuration

Stores the present output value of an analog output module
with address AA in the modul€ s non-volatile register. The
output value will take effect upon start-up or after a brownout.

$AA4(cr)
$isadeimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module whose output current isto
be set.

4 isthe Start-up Output Current Configuration command.
(cr) isthe terminating character, carriage return (ODh).
IAA(cr) if the command is valid.

?AA(cr) if aninvalid command was issued.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.

I delimiter character indicating a valid command was received.
?delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module.

(cr) isthe terminating character, carriage return (ODh).
command: $0A4(cr)

response: 10A(cr)

Presume the present output value of the analog output module
with address OA is 9.4 mA. The command tells the analog
output modul e store the present output value, in its non-volatile
memory. When the module is powered up or reset, its default
output value will be 9.4mA.

The response of the analog output module indicates that the
command has been received.

NOTICE: An analog output module requires a maximum of 6 milli-
seconds after it received a Startup \bltage/Current Output Configuration
command to let the settings take effect . During this interval, the module
can not be addressed to perform any other actions.
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$AA3
Name Trim Cdlibration

Description Trims the addressed anal og output module a specified number
of units up or down.

Syntax $AA3(number of counts)(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module to be calibrated.

3isthetrim calibration command.

(number of counts) is the 2-character twos complement
hexadecimal value that represents the number of counts by
which to increase or decrease the output current. Each count
equals approximately 1.5 pA. Values range from 00 to 5F and
from A1 to FF (hexadecimal), where 00 represents O counts, 5F
represents +95 counts, A1 represents -95 counts and FF
represents -1 count. Negative values decrease and positive
numbers increase the output current according to the number
of counts.

(cr) isthe terminating character, carriage return (ODh).
Response 1AA(cr) if the command isvalid.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exists.

! delimiter character indicating a valid command was received

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module.

(cr) isthe terminating character, carriage return (ODh)
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$AA3

Example command: $07314(cr)
response: 107(cr)
The command tells the analog output module at address 07h to
increase its output value by 20 (14h) counts which is approxi-
mately 30 pA.
The anal og output module confirms the increase.

In order to perform thistrim calibration, either amillimeter or aresistor
and voltmeter should be connected to the modul€e’ s output. (See also the 4
mA Calibration command and the 20 mA Calibration command of the
analog output module’s command set. Refer also to Chapter 5, Calibration
for adetailed description.)
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$AAO
Name 4 mA Calibration command

Description Stores the current output value of the addressed anal og output
module as 4 mA reference.

Syntax $AA0(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module who's data is to be sent.

0isthe4 mA Calibration command.

(cr) isthe terminating character, carriage return (ODh).
Response IAA(cr) if the command was valid.

?AA(cr) if an invalid command was issued.

Thereis no response if the module detects a syntax error or

communication error or if the specified address does not exist.

! delimiter character indicating a valid command was received.

?delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal

address of the analog output module that is responding.

(cr) isthe terminating character, carriage return (ODh).

Before issuing the 4 mA Calibration command, the analog output module
should be trimmed to the correct value with the Trim Calibration com-
mand. Either amillimeter or aresistor and voltmeter should be connected
to the modul€' s output. (See also the analog output module’s Trim Calibra-
tion command and Chapter 5, Calibration, for a detailed description.)
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$AAL

Name 20 mA Calibration command

Description Stores the current output value of the addressed anal og output
module as 20 mA reference.

Syntax $AAL(cr)
$isadelimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module who's datais to be sent.
1isthe 20 mA Calibration command.
(cr) isthe terminating character, carriage return (ODh).

Response IAA(cr) if the command was valid.

?AA(cr) if aninvalid command was issued.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.

I delimiter character indicating a valid command was received.
?delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module that is responding.

(cr) isthe terminating character, carriage return (ODh).

Before issuing the 20 mA Calibration command, the analog output module
should be trimmed to the correct value with the Trim Calibration com-
mand. Either amillimeter or aresistor and voltmeter should be connected
to the modul€e's output. (See a so the analog output module's Trim Calibra-
tion command and Chapter 5, Calibration, for a detailed description.)
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$AA2
Name
Description

Syntax

Response

Example

Read Configuration Status command

Instruct the addressed analog output module toreturn its
configuration data.

$AA2(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module to be interrogated.

2 isthe Read Configuration Status command.

(cr) isthe terminating character, carriage return (ODh).
IAATTCCFF(cr) if the command is valid.

?AA(cr) if an invalid command was issued.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exists.
! delimiter character indicating a valid command was received.
?delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog output module.

TT represents the type code, which determines the output
range.

CC represents the baud rate code.

FF is ahexadecimal number that equals the 8-bit parameter
representing the data format, slew rate, and checksum status.
(cr) isthe terminating character, carriage return (ODh)

For tables, reference the %AANNTTCCFF Configuration
command.

command: $452(cr)

response; 145300614(cr)

The command asks the analog output module at address 45h to
send its configuration data.

The analog output module at address 45h responds with output
range 0 to 20 mA, baud rate 9600, engineering units as the
currently configured data format, slew rate 2 mA per second,
and no checksum checking.
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$AAB
Name
Description

Syntax

Response

Example

Last Vaue Readback

The addressed analog output module is instructed to return the
latest output value it received from an Analog Data Out
command. If the module hasn't received an Analog Data Out
command since startup, itwill return its Start-up Output value.

$AAG6(cr)
$isadeimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module whosevalue you want to
return.

6 isthe Last Value Readback command.

(cr) isthe terminating character, carriage return (ODh).
IAA(data)(cr) if the command was valid.

?AA(cr) if an invalid command was issued.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

I delimiter character indicating a valid command was received.
?delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module.

(data) isthe value that is returned by the analog output module.
The format of the data depends on the modul€’ s configured
data format.

(cr) isthe terminating character, carriage return (ODh).

command: $OAB(cr)
response: 10A03.000(cr)

The command tells the anal og output module at address OAh to
return the last output value it received from an Analog Out
command.

The analog output module returns the value 3.000 mA.
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$AAB
Name Current Readback

Description The addressed analog output module is instructed to measure
the current flowing through its current/voltage loop and return
the measured data in the modul€e's configured data format. The
value returned may be arough estimate of the real value.

Syntax $AAS(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module that you want to measure,
its current/voltageloop and return the measured value.

8 isthe Current Readback command.

(cr) isthe terminating character, carriage return (ODh).
Response 1AA(data)(cr) if the command was valid.

?AA(cr) if an invalid command was issued.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exist.

! delimiter character indicating a valid command was received.
?delimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module.

(data) is the value returned by the analog output module.
(cr) isthe terminating character, carriage return (ODh).

Example command: $OA8(cr)
response: 10A18.773(cr)

The command tells the analog output module at address OAh to
measure its current loop and return the measured value.

The analog output module returns the value 18.773 mA.
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$AAS
Name
Description

Syntax

Response

Example

Reset Status command

Checks the Reset Status of the addressed anal og output module
to see whether it has been reset since the last Reset Status
command was issued to the module.

$AA5(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module who's Reset Statusisto
be returned.

5 isthe Reset Status command.

(cr) isthe terminating character, carriage return (ODh).
IAAS(cr) if the command was valid.

?AA(cr) if aninvalid command was issued.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
I delimiter character indicating a valid command was received.
?delimiter character indicating the command was valid.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module.

S represents the Status bit that is returned by the analog output
module. If S=1, the module has been reset since the last time it
was issued a Reset Status command. If S=0, the module has not
been reset since the last Reset Status command was issued.

(cr) isthe terminating character, carriage return (ODh).
command: $395(cr)

response: 1391(cr)

The analog output module at address 39h was reset or powered
up after the last execution of the Reset Status command. When
executed once more the analog output module will reply with:

1390(cr)
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$AAF
Name
Description

Syntax

Response

Read Firmware Version

The command requests the analog output module at address
AA to return the version code of its firmware

$AAF (cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module that you want to
interrogate.

F identifies the version command.
(cr) isthe terminating character, carriage return (ODh)
IAA(Version)(cr) if the command is valid.

Thereis no response if the module detects a syntax error or
communication error, or if the specified address does not exist.

! isadelimiter character indicating a valid command was
received.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog output module.

(Version) isthe version code of the modul€' s firmware at
address AA.

(cr) isthe terminating character, carriage return (ODh).
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4021
$AAM
Name Read Module Name
Description The command requests the analog output module at address
AA toreturn its name
Syntax $AAM (cr)
$isadelimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module that you want to
interrogate.
M is the Read Module Name command.
(cr) isthe terminating character, carriage return (ODh)
Response IAA(Module Name)(cr) if the command is valid.

Thereis no response if the modul e detects a syntax error or
communication error, or if the specified address does not exist.

! isadelimiter character indicating a valid command was
received.

AA (range 00-FF) represents the 2-character hexadecimal
address of an analog output module.

(Module Name) is the name of the module at address AA.
For example: 4021
(cr) isthe terminating character, carriage return (ODh).
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Spec :

1. 4 CH 12-BitsAnalog Output With 4 I sol ation General Purpose/ Emer-
gency Control Digital Input

2. Flexible Output Range: +/-10V,0~20mA, 4~20mA

3. User Defined Start Up Output / Emergency Stop Output
4.\oltage: +/- 0.1% Of FSR
5. Current : +/- 0.1% Of FSR
6. 4 Isolation Digital Input / Emergency |nput

ADAMA4024 Command Review :

About System / CH Setting

AA : Current Module Address
NN : New Module Address
TT : Not Used For ADAM4024 And Must Be 00
CC : BaudRate Index
03: 1200 bps 04 2400 bps 05: 4800 bps
06: 9600 bps 07: 19200 bps 08: 38400 bps
09: 57600 bps 0A: 115200 bps
FF : CheckSum Enable Flag
Bit 7: Reserved Bit 6: CS: 0-Disable 1-Enable
Bit 5 — 2 : Slew Rate Bit 1 — 0 : Reserved
Slew Rate :
Voltage ( V/sec )  Current ( mA/sec )

00:  immediately immediately
01: 0.0625 0.125
02: 0.125 0.25
03: 0.25 0.5
04: 0.5 1.0
05: 1.0 2.0
06: 2.0 4.0
07: 4.0 8.0
08: 8.0 16.0
09: 16.0 32.0
0A: 32.0 64.0
0B: 64.0 128.0

Command Set Function Response| Example [Note| TO
%AANNTTCCFF [Module Configuration : Set Address, INN 90203000600 | 03 |220us
BaudRate, CheckSum (?AA)

n=01.23
Data :

-0V ~ +10V
0 ~ 20 mA
(4 ~ 20 mA)

Engineer Unit
-10.000 ~ +10.000
+00.000 ~ +20.000
+04.000 ~ +20.000

#AACN+YY.yyy / #AACNH-yy.yyy
#AASCn+yy.yyy / #AAECn-yy.yyy
#AAECN+yy.yyy / #AA ECn-yy.yyy

About Output Data Command ( f CMD Data Is Out Of Range Then The Response Will Indicate O Ex.!020)
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About System / CH Setting
Command Set Function Response| Example Note T0
#AACn(data)  [Direct Output CHn Data IAACn  [#02C2+07.- 102 |1.5ms|
(data) 456 102 33
#02G1-03.-| 1020 ms
454
#02C0+11.-
234
#AASCn(data) |Set data As CHn StartUp Data IAASCn | #02SC2 102 |1.5ms|
(data) | +07.456 102
#02SC1 1020
-03.454
#02SC0
+11.234
#AAECn(data) |Set data As CHn Emergency Stop Data IAAECn | #02EC2 102 1.5ms|
(data) | +07.456 102
#02EC1 1020
-03.454
#02ECO
+11.234
#* Synchrous Sample DI No #*
Response
$AAOCN  |Set Current Trim Data As CHn 4mA Calibration I1AA $020C2 102 1ms
Parameter/EEPROM
$AA1CN  |Set Current Trim Data As CHn 20mA I1AA $021C2 102 1ms
Calibration Parameter/EPROM
$AA2 Read Back Module Status IAATTCCFF|  $022 [ !0200CCFF| 1ms
$AA3CN(m) |Set Trim Data For GHn IAA $02308 102 1ms
m: 0 ~ 127 And If Negative Then Add $02388 102
0x80
('m=xx)
Ex. m=89 - -9
m=09 - +9
$AA4 Read Back The IDI By Synchrous CMD(#**) IAAX $024 102C ims
Read IDI Input (IDI=C)
$AAS Read Back Reset Times After Last $AA5 CMD | !AAXx $025 10205 | 1ms
And Clear This ounter
$AABCN Read Back CHn Last Output Value IAA(data) [ $026C2 |!02+07.456| 4ms
$AA7CnRxx [Set CHn Output Type IAA  |$027C2R32 102 1ms
AA : Current Module Address (?AA)
Cn : ‘C’ Command Decode String, n=0,1,2,3
For 4 CH
Rxx : ‘R’ Command Decode String, n=0,1,2
For 3 Output Type
xx=32-10V~+10V
xx =300~ 20 mA
xx =314 ~20mA
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About System / CH Setting
Command Set Function Response| Example Note TO
$AABCN  |Read Back CHn Output Range IAACnxx | $027C2 | 102C232 | 1ms
$AAACNZ  [Enable/Disable (Z=1/0) CHn EMS Flag I1AA $02AC21 102 1ms
$02AC20
$AABCn  [Read CHn EMS Flag IAACn1 | $02BC2 102621 | 1ms
I1AACNO 102C20
$AADCn  [Read Back CHn StartUp Data IAA(data) | $02DC2 |!02+07.456| 4ms
$AAECn  |Read Back CHn Emergency Stop Data IAA(data)| $02EC2 |!02+07.456| 4ms
$AAF Read Firmware Version IAAAX.Xx | $02F 102A0.00 |300us
$AAG Reset Current Trim Data Variable To 0 1AA $02G 102 [300us
$AAH Read Current Trim Data Variable IAAXX $02H 10208  [300us
(xx=m)
SAAI Read IDI I1AAX $02I 102F  |300us
SAAM Read Module Name 1AA4024 |  $02M 1024024 |300us
$AANCn  [Read Back CHn 4mA Calibration Parameter 1AAXX $02NC2 10206 |900us|
$AAOCn  [Read Back CHn 20mA Calibration Parameter 1AAx | $020C2 1020D  |900us
$AAPCn  [Clear CHn 4mA Calibration Parameter / I1AA $02PC2 102 [300us
EEPROM
$AAQCH  [Clear CHn 20mA Calibration Parameter / I1AA $02Qc2 102 |300us
EEPROM

Isolation Digital Input Definition :
Active: No Matter Active High Or Low The Firmware Must Read Set Status
(On,1")
Command : $SAA5

ThisCommand Return The Module Reset Times From Last
$AAS5 Executed, And Then The Reset TimesMemory Clear ToO

EX. The Following Procedure Never Reset Module
$025!0203
$025!0200
$025!0200
EX. TheFollowing Procedure
$025!0203
$025!0200
Now Reset Module
$025!0201
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$025!0200

Now Reset Module 12 Times Never Use $025 Command
$025!020C
$025!0200

If Input DAC Datals Overflow Range Then The Return CMD Will Be:
IAAO

CMD To ADAM4024 ADAM4024 Response CMD To ADAM4024

I = N
X

T1 >
Suggest Timing

TO: See Table

T1:100ms

TP1:-2.5V Test Point
TP2:+2.5V Test Point

VR1: Trim ReferenceVoltage-2.5V That Islf-2.5V IsNot
Equa To-2.499~-2.501 Then TrimVR1

JP3: Watch Dog Enable Select
If Short Then Enable WDT
If Open Then Disable WDT

Trim Current Procedure : Cause 4 Separate DAC So All 4CH
Current Must Trim Separate ( Ex. Address=02 CH=2)

1. Set CHx Output Range To 0~ 20 mA Type
($027C2R30)

2. Reset Current Trim Data Variable To 0 ($02G)
3. Output 4 mA Current To Meter (#02C2+04.000)
4.1f Meter IsNot Equal 4 mA Then

(2) If Higher Than 4 mA Then Trim DataDown
($023C281)

(2) If Lower Than4 mA Then Trim DataUp
($023C201)
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(3) If Equal 4 mA Then Save Parameter
($020C2) And Goto Next Step Otherwise (1) Or (2)

5. Reset Current Trim Data Variable To 0 ( $02G )
6. Output 20 A Current To Meter (#02C2+20.000)
7.1f Meter IsNot Equal 20 mA Then

() If Higher Than 20mA Then Trim DataDown
($023C281)

(2) If Lower Than20mA Then Trim DataUp
($023C201)

(3) If Equal 20 mA Then Save Parameter
($021C2) And Goto Next Step Otherwise (1) Or (2)

8. Double Check 4 mA And 20 mA IsRight Or Not, If Wrong
Then Re-Cdlibration, If Right Then Next Step

9. Cdlibration OK !

ADAMA4024 Pin Define And Wiring Diagram:

12+ 13+
12 13-
v2 v3
FGND FGND
Vi \Z3
11- 14-
s ADAM-4024 4CH AO Module s
NC NC
INIT* com
(Y) DATA+ D4
(G) DATA- DI3
(R) +Vs D12
(B) GND 10 D11
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Voltage :

Vx

FGND

peo

Power Supply :

+Vs —

—  10V-~30V

GND

Isolation Input :
Type | : Input Active Low

10V ~ 30V

COMp———7

lDLx___J//i____:]_

Current :

Ix+

peo

Initial :

INIT*

GND

o

Type Il : Input Active High

CcoM —

IDIx __4//L__::I__

10V ~ 30V

Chapter 4 Command Set

4-149



Command Set 4021

4-150 ADAM 4000 Series User's Manual



Chapter 4

4.6 Digital 1/0 and Relay Output Module Command

Command Syntax Command Description 1/0 Module
Name

%AANNTTCCFF Configuration | Sets the address, input range, 4050, 4052,
baud rate, and/or checksum 4053, 4060,
status, to a digital 1/0 module 4051, 4055,

4068
$AA6 Digital Data In |Returns the values of digital I/0 | 4050, 4052,
channels of the addressed 4053, 4060,
module 4051, 4055,

4068
#AABB(data) Digital Data Writes specified values to either a | 4050, 4060,
Out single channel or all channels 4055, 4068

simultaneously

#x* Synchronized | Orders all digital I/0O modules to | 4050, 4052,
Sampling sample their input values and 4053, 4060,
store them in a special register | 4051, 4055,

4068
$AAL Read Returns the value that was stored | 4050, 4052,
Synchronized |in the specified digital I/0 module | 4053, 4060,
Data that was stored after an #** 4051, 4055,

command 4068
$AA2 Configuration |Returns the configuration 4050, 4052,
Status parameters for the specified 4053, 4060,
digital I/0 module 4051, 4055,

4068
$AAS Reset Status Indicates whether a specified 4050, 4052,
digital I/0 module was reset after | 4053, 4060,
the last time the $AAS5 command | 4051, 4055,

was issued 4068
$AAF Read Firmware |Return firmware version code 4050, 4052,
Version from the specified digital 1/0 4053, 4060,
module 4051, 4055,

4068
$AAM Read Module |Return the module name from 4050, 4052,
Name the specified digital 1/0 module | 4053, 4060,
4051, 4055,

4068
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%AANNTTCCFF

Name Configuration

Description Configure address, baud rate and/or checksum status of the
addressed digital 1/O module.

Syntax %AANNTTCCFF(cr)

% isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the digital 1/0 module to be configured.

NN represents the new hexadecimal address of the digital 1/0
module. Rangeisfrom 00h to FFh.

TT represents the type code which is always set to 40 for a
digital I/0O module. (ADAM-4050, 4052, 4053, 4060, 4068)

CC represents the baud rate code. (See next page, Table 4-5)

FF isahexadecimal number that equalsthe 8-bit parameter that
represents the checksum status. (See Figure 4-3). Bits O through
5 and bit 7 are not used and set to 0.

(cr) istheterminating character, carriagereturn (ODh).

Checksum status not used
0: Disabled (000000)
1: Enabled

L— not used (0)

Figure 4-3 Checksum Parameter
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%AANNTTCCFF

Response

Example

IAA (cr) if thecommandisvalid.

?AA(cr) if aninvalid parameter wasentered or if the INIT*
terminal was not grounded when attempting to change baud
rate or checksum settings.

Thereisno response if the module detects a syntax error or
communication error or if the specified address does not exists.

! delimiter character indicating avalid command wasreceived
?delimiter character indicating the command wasinvalid

AA (range 00-FF) representsthe 2-character hexadecimal
address of adigital I/O module.

(cr) istheterminating character, carriagereturn (ODh)
command: %62324400600(cr)

response: 124(cr)

The command tries to configure modul e with address 23h to

address 24h, baud rate 9600 no checksum checking. The
response indicates that the configuration was successful.

NOTICE: All configuration parameters can be changed dynamically,

Table4-5
Baudrate Codes
CB(?(;JS (E'aet)(:,) Baud Rate
03 1200 bps
04 2400 bps
05 4800 bps
06 9600 bps
07 19.2 Kbps
08 38.4 Kbps

except checksum and baud rate parameters. They can only be altered
when the INIT* terminal is grounded. (Refer to Baud rate and Checksum,
in Chapter 2 for the correct procedure.)
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$AAG

Name Digital Dataln

Description This command requests that the specified (AA) module returns
the status of its digital input channels and returns a readback
value of its digital output channels.

Syntax $AA6(cr)
$isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the digital I/0O module.

6istheDigital Dataln command.

(cr) istheterminating character, carriagereturn (ODh).
Response !(dataOutput)(datal nput)00(cr)

if thecommand wasvalid. (ADAM-4050)

!(datal nput)0000(cr)

if thecommand wasvalid. (ADAM-4052)

!(datal nput)(datal nput) 00 (cr)

if thecommand wasvalid. (ADAM-4053)

!(dataOutput)0000(cr)

if the command wasvalid. (ADAM-4060/4068)

?AA(cr) if aninvalid command has been issued.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exists.

! delimiter character indicating avalid command was received.
?delimiter character indicating the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the digital 1/0 module that is responding.

(dataOutput) two-character hexadecimal valuewhich either is
the readback of adigital output channel or arelay.

(datal nput) two-character hexadecimal value representing the
input values of the digital 1/0 module.

(cr) istheterminating character, carriagereturn (ODh).
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$AAG
Example

Example

command: $336(cr)

response: 1112200(cr)

Thefirst two characters of the response, value 11h (00010001),
indicate that digital output channels 0 and 4 are ON, channels 1,
2, 3,5, 6, 7 are OFF. The second two characters of the response,
value 22h (00100010), indicatethat digital input channels 1 and
5areHIGH, channels0, 2, 3,4, 6, 7 areLOW.

command: $036(cr)

response: IBEDEOO(cr)

Thefirst two characters of the response, value BEh(10111110),
indicate that digital input channels 8 and 14 are LOW, channels
9,10,11, 12, 13and 15 are HIGH. The second two charactersof
theresponse value DEh (11011110) indicaethat digital input
channelsOand 5areLOW, channels1, 2, 3,4, 6, 7 are HIGH.
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#AABB

Name
Description

Syntax

Digital DataOut

The command either sets asingle digital output channel or sets
al digital output channels simultaneously.

#AABB(data)(cr)
#isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the digital 1/0 module you want to set its output
value.

BB is used to indicate whether all channelswill be set or a
single channel will be set. In the last case BB also indicates
which channel. Writing to all channels (write abyte): both
characters should be equal to zero (BB=00). Writingto asingle
channel (writeabit): First character is 1, second character
indicates channel number which can rangefrom0to 7.

(data) isthe hexadecimal representation of the digital output
value(s).

When writingto asinglechannel (bit) thefirst characteris
awaysO0. The value of thesecond character iseither O or 1.

When writingto all channels (byte), both charactersare
significant (range 00h-FFh). The digital equivalent of thesetwo
hexadecimal characters represent the channels values.

Theamount of channelsonthe ADAM-4050, ADAM-4055,
ADAM-4060 and ADAM-4068 differs. Thevalue 7A would
mean the following for the8 channels on the ADAM-4050,
ADAM-4055 and ADAM-4068;

digital value:
ADAM-4050/4055/4068
channel no. 6 5 4 3 2 1 0
Since the ADAM-4060 has only four output channels all the
meaning full valueslie between 00h and OFh. Thevalue OAh
would mean thefollowing for the ADAM-4060:
digital value: 0 0 0 0 1 0 1 0
ADAM-4060 channel no.  _ R R _ 3 2 1 0
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#AABB
Response

Examples

>(cr) if thecommand wasvalid.
?AA(cr) if aninvalid command has been issued.

There is no response if the module detects a syntax error or
communication error or if the specified address does not exists.
>delimiter character indicatingvalid command was received.
?delimiter character indicating the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the digital I/O module that is responding.

(cr) istheterminating character, carriagereturn (ODh).
command: #140005(cr)

response: >(cr)

An output byte with value 05h (00000101) is sent to the digital
I/0 module at address 14h(Either ADAM-4050 or ADAM-

4060). Its channels 0 and 2 will be set to ON. Other channelsare
set to OFF.

command: #151201(cr)

response: >(cr)

An output bit with value 1 is sent to channel 2 of adigital 1/0
modul e at address 15h (Either ADAM-4050 or ADAM-4060).

Channel two of thedigital I/0 moduleisset to ON.
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#**

Name Synchronized Sampling

Description Ordersall (analog or digital) input modulesto sampletheir input
values and store them in a special register.

Syntax H#r*

#isadelimiter character.
** jstheactual Synchronized Sampling command.

Theterminating character, intheform of acarriage
return (ODh), isnot required.

Response Thedigital 1/0 moduleswill not respond to the Synchronized
Sampling command. In order to retrieve the data, you must
execute aRead Synchronized Datacommand for every module
separately.
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$AAY

Name
Description

Syntax

Response

Read Synchronized Data

The addressed digital 1/0 moduleisinstructed to return the
value that was stored in its register by a Synchronized Sampling
command.

$AA4(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the digital 1/0 module who's dataiis to be returned.

4 isthe Read Synchronized Datacommand.

(cr) istheterminating character, carriagereturn (ODh).
I(status)(dataOutput) (datal nput)00(cr)

if the command wasvalid. (ADAM-4050)
I(status)(datal nput)0000(cr)

if thecommand wasvalid. (ADAM-4052)

I (status)(datal nput)(datal nput)00(cr)

if thecommand wasvalid. (ADAM-4053)

I (status)(dataOutput)0000(cr)

if the command wasvalid. (ADAM-4060/4068)
?AA(cr) if aninvalid command has been issued.

There is no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.

! delimiter character indicating avalid command wasreceived
?delimiter character indicating the command wasinvalid

AA (range 00-FF) representsthe 2-character hexadecimal
address of the digital I/O module that is responding.

(status) will tell you if the data (data) from the last Synchronized
Sampling command (#**) has already been sent. If (status=1),
then data has been sent for the first time after an Synchronized
Sampling command was issued. If (status=0), then the data has
been sent at |east once after a Synchronized Sampling command
was issued.
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$AAL

Example

(dataOutput) two-character hexadecimal valuewhich either is
the readback of adigital output channel or arelay.

(datal nput) two-character hexadecimal value representing the
input values of the digital 1/0 module.

(cr) istheterminating character, carriagereturn (ODh).

command: $064(cr)

response: 11055100(cr)

The command asksthe ADAM-4050 digital 1/0 moduleat
address 06h to send its digital input data that was gathered
during thelast Synchronized Sampling command. The module
returns 1055100, meaning status = 1 : data has not been sent
before; dataOutput = 05h (00000101): digital output channels0
and 2 are ON and channels 1, 3, 4, 5, 6, 7 are OFF; datal nput =
51h (01010001): digital input channels0, 4, 6 are HIGH and
channels1, 2, 3,4,5areLOW.

Thedigital I/O module respondswith data= 055100 and status
=1, which meansthat thisisthe first time that the data has been
sent.

commeand: $064(cr)

response: 10055100(cr)

The command asksthe digital 1/0 module at address 06h to sent
itsdigital input data.

Thedigital I/O module responds with data= 055100 and status
= 0, which means that it has sent the same data at |east once
before. This may indicate that a previous Synchronized
Sampling command was not received!
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$AA2

Name
Description

Syntax

Response

Configuration Status command

Returns the configuration parameters of the addressed
digital /O module.

$AA2(cr)
$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the digital 1/0 module to beinterrogated.

2 isConfiguration Status command.
(cr) istheterminating character, carriagereturn (ODh).

This command requests the return of the configuration data
fromthedigital 1/0 module at address AA.

IAATTCCFF(cr) if thecommandisvalid.
?AA(cr) if aninvalid command has been issued.

There is no response if the module detects a syntax error or
communication error or if the specified address does not exists.

! delimiter character indicating avalid command was received.
?delimiter character indicating the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of adigital I/O module.

TT represents the type code, which is always 40.
CC representsthe baud rate code. (See next page, Table 4-6).

FF isahexadecima number that equalsthe 8-bit parameter that
represents checksum status and module identification. Bits 3
through 5 and bit 7are not used and are being set to 0. (See
figure 4-4 onthe next page.)

(cr) istheterminating character, carriage return (ODh)
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$AA2

Example command: $452 (cr)
response: 145400600 (cr)
The command asksthe digital 1/0 module at address 45h to
send its configuration data.

Thedigital 1/0 module at address 45h responds with baud rate
9600, no checksum function and the moduleisidentifiesas
ADAM-4050

7 6 5 4 3 2 1 0
] ]

Checksum status not used Module Identification
0: Disabled (000) 000 is ADAM-4050
1: Enabled 001 is ADAM-4060

010 is ADAM-4052
011 is ADAM-4053

not used (0)

Figure 4-4 Checksum & Identification Parameter

Table4-6

Baudrate Codes
03 1200 bps
04 2400 bps
05 4800 bps
06 9600 bps
07 19.2 Kbps
08 38.4 Kbps
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$AAS

Name
Description

Syntax

Response

Reset Status command

Requests the Reset Status of the addressed digital 1/0 module
to see whether it has been reset since the last Reset Status
command.

$AA5(cr)
$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog output module whose Reset Statusis to
be returned.

5isthe Reset Status command.

(cr) istheterminating character, carriagereturn (ODh).
IAAY(cr) if thecommand wasvalid.

?AA(cr) if aninvalid command has been issued.

There is no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

! delimiter character indicating avalid command was received.
?delimiter character indicating the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the digital 1/0 modulethat is calibrated.

Srepresents the Status bit that is returned by the digital 1/0
module. If S=1, the module has been reset sincethelast timeit
was issued. If S=0, the module has not been reset since the last
Reset Status command was issued.

(cr) istheterminating character, carriage return (ODh).
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$AA5

Example commeand: $395(cr)
response: 1390(cr)
The command tellsthe digital 1/0 module at address 39h to
return its Reset Status.
Thedigital I/0O module at address 39h returns the value S=0,
which indicates that the digital 1/0 module has not been reset or
powered on since it was last issued a Reset Status command.
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$AAF

Name
Description

Syntax

Response

Read Firmware Version

The command requests the digital 1/0 module at address AA to
return the version code of itsfirmware

$AAF(cr)
$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the digital I/0O module that you want to
interrogate.

F identifiesthe version command.
(cr) istheterminating character, carriagereturn (ODh)
IAA(Version)(cr) if thecommandisvalid.

Thereisno response if the modul e detects a syntax error or
communication error, or if the specified address does not exist.

! isadelimiter character indicating avalid command was
received.

AA (range 00-FF) representsthe 2-character hexadecimal
address of adigital I/O module.

(Version) isthe version code of the modul€’sfirmware at
address AA.

(cr) istheterminating character, carriage return (ODh).
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$AAM

Name Read ModuleName

Description The command requests the digital 1/0 module at address AA to
return its name

Syntax $AAM (cr)
$isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the digital 1/0 module that you want to
interrogate.

M isthe Read M odule Name command.
(cr) istheterminating character, carriagereturn (ODh)
Response IAA(Module Name)(cr) if thecommandisvalid.

Thereis no response if the modul e detects a syntax error or
communication error, or if the specified address does not exist.

! isadelimiter character indicating avalid command was
received.

AA (range 00-FF) representsthe 2-character hexadecimal
address of adigital 1/O module.

(Module Name) is the name of the module at address AA.
For example: 4052
(cr) istheterminating character, carriagereturn (ODh).
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4.7 Counter/Frequency Module Command

4.7.1 Configuration, Counter Input and Display Command Set

Command Syntax Command Description 1/0 Module
Name
%AANNTTCCFF Configuration | Sets the address, input range, 4050, 4052,
baud rate, and/or checksum 4053, 4060,
status, to a digital 1/0 module 4051, 4055
$AA6 Digital Data In |Returns the values of digital /0 | 4050, 4052,
channels of the addressed 4053, 4060,
module 4051, 4055
#AABB(data) Digital Data Writes specified values to either a | 4050, 4060, 4055
Out single channel or all channels
simultaneously
#** Synchronized |Orders all digital I/0 modules to | 4050, 4052,
Sampling sample their input values and 4053, 4060,
store them in a special register | 4051, 4055
$AAL Read Returns the value that was stored | 4050, 4052,
Synchronized |in the specified digital I/0 module | 4053, 4060,
Data that was stored after an #** 4051, 4055
command
$AA2 Configuration |Returns the configuration 4050, 4052,
Status parameters for the specified 4053, 4060,
digital I/0 module 4051, 4055
$AAS Reset Status Indicates whether a specified 4050, 4052,
digital I/0 module was reset after | 4053, 4060,
the last time the $AA5 command | 4051, 4055
was issued
$AAF Read Firmware |Return firmware version code 4050, 4052,
Version from the specified digital 1/0 4053, 4060,
module 4051, 4055
$AAM Read Module |Return the module name from 4050, 4052,
Name the specified digital 1/0 module | 4053, 4060,
4051, 4055
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%AANNTTCCFF
Name Configuration

Description: Sets the address, input mode, baud rate, checksum status and/
or frequency gate time for a specified counter/frequency
module

Syntax: %AANNTTCCFF (cr)

%isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter module that you want to interrogate.
NN represents the new hexadecimal address of the counter/
frequency module. Rangeisfrom 00h to FFh.

TT representsthe input mode:

50h : counter input mode

51h: frequency measurement mode

CC represents the baud rate code (See table 4-7).

FF isahexadecimal number that equal sthe 8-bit parameter
representing the checksum status and frequency gate time. The
layout of the 8-bit parameter isshowninfigure 4-5.

Bits0, 1, 3,4, 5and 7 are not used and set to 0.

(cr) istheterminating character, carriage return (ODh)

Not used Not used Not used

Frequency Gate Time
0: 0.1 seconds

1: 1.0 seconds
Checksum status
L > 0:Disabled
1: Enabled

Figure 4-5 Data format for 8-bit parameter
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%AANNTTCCFF

Response: IAA(cr) if thecommandisvalid.
?AA(cr) if aninvalid parameter wasentered or if the INIT*
terminal was not grounded when attempting to change baud
rate or checksum setting.
Thereisno response if the modul e detects a syntax error or
communication error, or if the specified address does not exist.

! isadelimiter character indicating avalid command was
received.

?isadelimiter character indicating the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal

address of a counter/frequency module.

(cr) istheterminating character, carriagereturn (ODh).
Example command:  %0120510600(cr)

response:  120(cr)

The ADAM 4080D module at address 01 is configured to new

address 20, frequency measurement modul e, baud rate 9600,

frequency gate time 0.1 second and no checksum checking or

generation.

The response indicates that the command was received.

Wait seven seconds to let the new configuration settings take
effect before you issue a new command to the module.

CB:(;f (ﬁztf) Baud Rate Table.7
03 1200 bps Baudrate Codes
04 2400 bps
05 4800 bps
06 9600 bps
07 19.2 Kbps
08 38.4 Kbps

NOTICE: You can change all configuration parameters dynamically
except checksum and baud rate parameters. They can only be altered
when the INIT* terminal is grounded.
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$AA2
Name
Description

Syntax

Response

Configuration Status

The command requests the return of the configuration data
from the counter/frequency module at address AA.
$AA2(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the analog input module that you want to interro-
gate.

2 isthe Configuration Status command.

(cr) istheterminating character, carriage return (ODh)
IAATTCCEFF (cr) if thecommand isvalid.

?AA(cr)if aninvalid operation was entered

Thereis no response if the modul e detects a syntax error or
communication error, or if the specified address does not exist.

! isadelimiter character indicating avalid command was
received

?isadelimiter character indicating the command wasinvalid

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

TT (50h or 51h) represents the type code. 50h means that using
modul e as counter. 51h means using modul e as frequency
measurement module.

CC represents the baud rate code.

FF isahexadecimal number that equal sthe 8-bit parameter
representing the checksum status and frequency gate time. The
layout of the 8-hit parameter is shown in figure 4-5. bits not
used are set to O.

(cr) istheterminating character, carriage return (ODh)

(Also seethe % AANNTTCCFF configuration command)
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$AAF
Name Read Version
Description The command requests the analog input module at address AA
to return the version code of itsfirmware
Syntax $AAF (cr)
$isadelimiter character.
AA (range 00-FF) representsthe 2-character hexadecimal
address of the counter/frequency module that you want to
interrogate.
F identifiesthe version command.
(cr) istheterminating character, carriagereturn (ODh)
Response IAA(Version)(cr) if thecommandisvalid.

Thereisno response if the modul e detects a syntax error or
communication error, or if the specified address does not exist.

I isadelimiter character indicating avalid command was
received.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency module.

(version) isthe version code of the modul€'s firmware at
address AA.

(cr) istheterminating character, carriagereturn (ODh).

Chapter 4 Command Set 4-171



Command Set 4080, 4080D

$AAM

Name Read Module Name

Description The command requests the counter/frequency module at
address AA to return its name

Syntax $AAM (cr)

$isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency module that you want to
interrogate.

M identifiesthe Read M odule Name command.
(cr) istheterminating character, carriage return (ODh)

Response IAA(Module Name)(cr) if thecommandisvalid.
Thereis no response if the modul e detects a syntax error or
communication error, or if the specified address does not exist.

! isadelimiter character indicating avalid command was
received.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency module.

(Module Name) isthe name of the module at address AA. For
example: 4080D

(cr) istheterminating character, carriagereturn (ODh).

4-172 ADAM 4000 Series User's Manual



4080, 4080D

Chapter 4

$AABS
Name
Description

Syntax

Response

Example

Set Input Mode

Set the input signal mode of the specified counter/frequency
moduleto either non-isolated (TTL) or photo-isol ated.
$AABS(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency that you want to interrogate.

B identifiesthe Set Input Signal Mode command.
Sindicatesthe input signal mode. S=0 configuresthe module
for non-isolated (TTL) input and S= 1 configuresthe module
for photo-isolated input .

(cr) istheterminating character, carriagereturn (ODh)

IAA(cr) if thecommandisvalid.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
I isadelimiter character indicating the command wasvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter/frequency module.

(cr) istheterminating character, carriage return (ODh).
command:  $03BO(cr)

response:  103(cr)

The command configures the counter/frequency modules at
address 03 to receive non-isolated input. The addressed module

replies by sending its address to indicate that it executed the
command.

NOTICE: The input mode command is not related to a specific channel.
When the input mode is set both channels are changed accordingly.
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$AAB

Name Read Input Mode.

Description Read the input mode of the specified counter/frequency
module.

Syntax $AAB(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency that you want to interrogate.
B identifiesthe Read Input Signal M ode command.

(cr) istheterminating character, carriage return (ODh)

Response IAAS(cr) if thecommand isvalid.
Thereis no response if the modul e detects a syntax error or
communication error, or if the specified address does not exist.

! delimiter character indicating the command wasvalid.
AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter/frequency module.

Sindicatesthe input signal mode. S = 0 configures the module

for non-isolated (TTL) input and S= 1 configures the module

for photo-isolated input.

(cr) istheterminating character, carriagereturn (ODh).
Example command:  $03B(cr)

response: 1030(cr)

The command requests the counter/frequency module at

address 03 to return its input mode. The addressed module

replies that its input mode is set to receive non-isolated input.
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#AAN
Name
Description:

Syntax:

Response:

Example

Read Counter or Frequency Value

Instructs the addressed counter/frequency module at address
AA to read the counter or frequency value of counter O or
counter 1 and return the acquired data.

#AAN(cr)
#isadeimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

N represents the counter number.
N=0 represents counter 0
N=1 represents counter 1

(cr) istheterminating character, carriagereturn (ODh)

>data(cr) if thecommandisvalid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exists.

?isadelimiter character indicating the command wasinvalid.
AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter/frequency input module.

(data) isthe value that is retrieved by the module by reading
counter O or counter 1. The data format consists of eight
hexadecimal digits.

(cr) istheterminating character, carriagereturn (ODh).

command:  #120(cr)

response:  >000002FE(cr)

The command requests the counter/frequency module at
address 12 to read the counter 0 and return the data. The
counter/frequency module at address 12 responds that the
valueof counter 0is000002FE (hexadecimal) which equals 766
(decimd).

Chapter 4 Command Set 4-175



Command Set

4080D

$AABV
Name
Description

Syntax

Response

Example

Select LED DataOrigin

Select whether LED will display datafrom the counter/frequen-
cy module directly or from the host computer.

$AABV(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

8identifiesthe Select LED Data Origin command.

V indicates the origin of the datato be displayed on the LED:
V=0 setsthe L ED data origin to the modul€e's counter O

V=1 set the LED dataorigin to the modul €'s counter 1

V=2 set the LED data origin to the host computer

(cr) istheterminating character, carriage return (ODh)

1AA(cr) if thecommandisvalid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
! isadelimiter character indicating the command wasvalid.
?isadelimiter character indicating the command wasinvalid.
AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter/frequency input module.

(cr) istheterminating character, carriagereturn (ODh).
command:  $0182(cr)

response;  !01(cr)

The command sets the counter/frequency modules at address
01 to display data sent by the host computer. After this
command has been issued the host computer can use command
$AA9(data) to send the data to the addressed module.
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$AA8
Name Read LED DataOrigin

Description Read the LED Data Origin status which determines whether
LED will display datafrom the counter/frequency module
directly or from the host computer

Syntax $AA8(cr)
$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal

address of counter/frequency module that you want to interro-

gate.

8identifiesthe Read LED Data Origin command.

(cr) istheterminating character, carriagereturn (ODh)
Response IAAV(cr) if thecommandisvalid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax error or

communication error, or if the specified address does not exist.

I isadelimiter character indicating the command wasvalid.

?isadelimiter character indicating the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter/frequency input module.

V indicates the origin of the datato be displayed on the LED:
V=0 setsthe LED data origin to the modul€e's counter O

V=1 set the LED dataorigin to the modul€'s counter 1

V=2 set the LED data origin to the host computer

(cr) istheterminating character, carriage return (ODh).

Example command:  $018(cr)
response;  !011(cr)
The command requests the counter/frequency module at
address 01 to returnits LED Data Origin status. The module
repliesthat it currently displays datafrom counter 1.
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$AA9(data)
Name
Description

Syntax

Response

Example

Send Datato LED

The host computer sends data to the addressed module to
display onitsLED.

$AA9(data)(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

9identifiesthe Send LED Datacommand.

(data) isafloating point numeral consisting of five number
digitsand onedigit for the decimal point. Itsmaximum valueis
99999.

(cr) istheterminating character, carriage return (ODh)

1AA(cr) if thecommandisvalid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
! isadelimiter character indicating the command wasvalid.
?isadelimiter character indicating the command wasinvalid.
AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter/frequency module.

(cr) istheterminating character, carriage return (ODh).
command:  $0198999.9(cr)

response:  !01(cr)

The command reguests the host computer to send 8999.9 to the
counter/frequency module at address 01 to display onits LED

display. Thiscommand isonly valid after the command $0182
has been issued.
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4.7.2 Counter Setup Command Set

Command s 1/0
Syntax Command Name Description Module
$AAAG Set Gate Mode Requests the specified counter/ frequency |4080,
module to set its gate mode to either 4080D
high, low or disabled
$AAA Read Gate Mode |Requests the specified counter/ frequency | 4080,
module to return the status of its gate 4080D
mode
$AA3N(data) | Set Maximum Sets the maximum value of counter 0 or | 4080,
Counter Value counter 1 for the specified 4080D
counter/frequency module
$AA3N Read Maximum  |Reads the maximum value of counter 0 or | 4080,
Counter Value counter 1 of the specified counte/ 4080D
frequency module
$AASNS Start/Stop Counter | The command orders the specified 4080,
counter/frequency module to start or stop |4080D
counting
$AASN Read Counter The addressed counter frequency module | 4080,
Start/Stop Status | returns its status indicating whether 4080D
counting is enabled or diabled
$AAGN Clear Counter The command clears the counter O or 4080,
counter 1 of the specified counter module |4080D
$AATN Read Overflow The addressed module returns the status | 4080,
Flag of the overflow flag of counter 0 or 4080D
counter 1
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SAAAG
Name
Description

Syntax

Response

Example

Set Gate Mode.

Request the specified counter/frequency module to set its gate
to either high, low or disabled.

$AAAG(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency that you want to interrogate.
A identifiesthe Gate M ode command.

G determinesthe gate mode.

G=0 thegateislow

G =1 thegateishigh

G =2 thegateisdisabled.

(cr) istheterminating character, carriage return (ODh)
1AA(cr) if thecommandisvalid.

Thereis no response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

! isadelimiter character indicating the command wasvalid.
AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter/frequency module.

(cr) istheterminating character, carriagereturn (ODh).
command:  $01A1(cr)

response:  !01(cr)

The command requests the counter/frequency module at

address 01 to set its gate high. The addressed module replies
with its address to indicate that it has executed the command.
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$AAA

Name Read Gate Mode.

Description Request the specified counter/frequency module to return its
gate status.

Syntax $AAA(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency that you want to interrogate.
A identifiesthe Read Gate M ode command.

(cr) istheterminating character, carriagereturn (ODh)

Response IAAG(cr) if thecommandisvalid.
Thereis no response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

I isadelimiter character indicating the command wasvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter/frequency module.

G determinesthe gate mode.

G=0 thegateislow

G=1 thegateishigh

G =2 thegateisdisabled.

(cr) istheterminating character, carriagereturn (ODh).

Example command:  $01A(cr)
response;  !011(cr)
The command requests the addressed counter/frequency
module to return its gate status. The module at address 01
replies that its gateis high.
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$AA3N(data)
Name
Description

Syntax

Response

Example

Set Maximum Counter Value

Set the maximum value of counter 0 or counter 1 for aspecified
counter/frequency module.

$AA3N(data)(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of the counter/frequency module that you want to
interrogate.

3identifiesthe Set Maximum Counter Value command

N determinesthe counter for which the maximum counter value
isto be set.

N = O represents counter O

N = 1 represents counter 1

(data) isthe maximum count value which consists of eight
hexadecimal digits. The addressed modulewill accumulatethe
input counts until it reaches the maximum value. When count-
ing exceeds the maximum counter value, the counter will stop
counting. The programmer should use the command $AA6N to
reset the counter to 1.

(cr) istheterminating character, carriage return (ODh)

1AA(cr) if thecommandisvalid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
! isadelimiter character indicating the command wasvalid.
?isadelimiter character indicating the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter input module.

(cr) istheterminating character, carriagereturn (ODh).
command:  $24300000ffff(cr)

response:  124(cr)

The command requests the counter/frequency module at
address 24 to set the maximum counter value for counter 0to

65535 (0x0000ffff). Themodulerepliesthat it has executed the
command.
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$AA3N
Name
Description

Syntax

Response

Example

Read Maximum Counter Vaue

Read the maximum counter value of the counter O or counter 1
for a specified counter/frequency module.

$AA3N(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

3 identifiesthe Read Maximum Counter Value command

N determinesthe counter for which the maximum counter value
isto be set.

N = O represents counter 0

N = 1 represents counter 1

(cr) istheterminating character, carriagereturn (ODh)
IAA(data)(cr) if thecommandisvalid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

I isadelimiter character indicating the command wasvalid.
?isadelimiter character indicating the command wasinvalid.
AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter input module.

(data) isthe maximum counter value which consists of eight
hexadecimal digitals.

(cr) istheterminating character, carriagereturn (ODh).
command:  $2430(cr)

response;  !240000ffff(cr)

The command requests the counter/frequency module at
address 24 to the maximum count number of counter 0. The

addressed modul e replies that the maximum count number of
channel 0is65535 (0000ffff)
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$AAENS
Name
Description

Syntax

Response

Example

Start/Stop Counter

Request the addressed counter/frequency module to start or
stop the counting for a counter O or counter 1.

$AABNS(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

5 identifiesthe Start/Stop Counter command

N determines the counter that should be enabled or disabled.
N = O represents counter O

N = 1 represents counter 1

S represents the counter status.

S = 0 stops counting

S =1 dtarts counting

(cr) istheterminating character, carriage return (ODh)
IAA(cr) if thecommand isvalid. Thereisno responseif the
modul e detects asyntax or communication error, or if the
specified address does not exist.

! isadelimiter character indicating the command wasvalid.
AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter input module.

(cr) istheterminating character, carriagereturn (ODh).
command:  $06501(cr)

response:  106(cr)

The command requests the counter/frequency module at
address 06 to start counter 0. The addressed module replies

with its address to indicate the command has been executed
and counter 0 has started.
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$AASN

Name Read Counter Start/Stop Status

Description Requests the addressed counter/frequency module to indicate
whether counter O or counter 1 isactive.

Syntax $AAS5N(cr)
$isadelimiter character.
AA (range 00-FF) representsthe 2-character hexadecimal

address of counter/frequency module that you want to interro-

gate.

N determines the counter for which the status should be

returned.

N = 0 represents counter O

N = 1 represents counter 1

(cr) istheterminating character, carriagereturn (ODh)
Response IAAS(cr) if thecommandisvalid.

Thereis no response if the module detects a syntax or commu-

nication error, or if the specified address does not exist.

I isadelimiter character indicating the command wasvalid.

AA (range 00-FF) representsthe 2-character hexadecimal

address of a counter input module.

S represents the counter status.

S=0indicates counting

S = 1lindicates not counting

(cr) istheterminating character, carriagereturn (ODh).
Example command:  $0650(cr)

response;  1061(cr)

The command requests the counter/frequency module at

address 06 to return the status of counter 0. The addressed

module replies that counter 0 is counting
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$AAGN
Name
Description

Syntax

Response

Example

Clear Counter

Clearsthe counter O or counter 1 of the specified counter/
frequency module.

$AABN(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

6 the Clear Counter command.

N determines the counter which should be cleared.

N = O represents counter O

N = 1 represents counter 1

(cr) istheterminating character, carriage return (ODh)
1AA(cr) if thecommandisvalid.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
! isadelimiter character indicating the command wasvalid.
AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter input module.

(cr) istheterminating character, carriagereturn (ODh).
command:  $1361(cr)

response:  !13(cr)

The command requests the counter/frequency module at

address 13 to clear counter 1. The addressed module replies
with its address to indicate the counter has been cleared.
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$AATN
Name
Description

Syntax

Response

Example

Read/Clear Overflow Flag.

The command requests the addressed module to return the
status the overflow flag of counter O or counter 1 and clear the
flag afterwards.

$AATN(cr)

$isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

7 identifiesthe Read/Clear Overflow Flag command

N determines the channel which overflow flag status should be
read and cleared. N = O represents counter O and N =1 repre-
sents counter 1

(cr) istheterminating character, carriagereturn (ODh)

IAAV(cr) if thecommandisvalid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

I isadelimiter character indicating the command wasvalid.
?isadelimiter character indicating the command wasinvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter input module.

V represents the status of the Nth channel's overflow flag.

V =1 means that the overflow flag has been set because the
counting has exceeded the maximum count. V =0 meansthat
the overflow flag has not been set.

(cr) istheterminating character, carriagereturn (ODh).
command:  $1371(cr)

response:  1131(cr)

The command requests the counter/frequency module at
address 13 to return the status of the overflow flag of counter 1

and reset it. The addressed module replies that the overflow
flag for counter 1 indicated overflow and was reset.
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4.7.3 Digital Filter and Programmable Threshold Command Set

Command Command Name Description I/0 Module
Syntax
$AA4S Enable/Disable Enables or disables the digital filter of |4080, 4080D
Digital Filter the addressed counter/frequency
module
$AA4 Read Filter Status | The addressed counter frequency 4080, 4080D
module returns the status of its digital
filter
$AAOH(data) | Set Minimum Sets the minimum input signal width at | 4080, 4080D
Input Signal high level for a specified
Width at High counter/frequency module
Level
$AAOH Read Minimum | Reads the minimum input signal width | 4080, 4080D
Input Signal setting at high level for a specified
Width at High counter/frequency module
Level
$AAOL(data) | Set Minimum Sets the minimum input signal 4080, 4080D
Input Signal width at low level for a specified
Width at Low counter/frequency module
Level
$AAOL Read Minimum | Reads minimum input signal width 4080, 4080D
Input Signal setting at low level for a specified
Width at Low counter/frequency module
Level
$AAlH(data) |Set Non-isolated | Sets the high trigger level of non- 4080, 4080D
High Trigger isolated input signals for a specified
Level counter/frequency module
$AAIH Read Non- Requests the addressed counter 4080, 4080D
isolated High frequency module to return the high
Trigger Level trigger level for non-
isolated input signals
$AAlL(data) |Set Non-isolated | Sets the low trigger level of non- 4080, 4080D
Low Trigger Level |isolated input signals for a specified
counter/frequency module
$AAIL Read Non- Requests the addressed 4080, 4080D
isolated Low counter/ frequency module to return
Trigger Level the low trigger level for non-isolated
input signals
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$AA4S
Name
Description

Syntax

Response

Example

Enable/Disable Digital Filter

Enables or disables the digital filter of the addressed counter/
frequency module

$AA4S(cr)

$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

4 identifies the Enable/Disable Filter command

Sisthedigital filter mode.

S =0 means disablefilter

S =1 means enablefilter

(cr) isthe terminating character, carriage return (ODh)

1AA(cr) if the command isvalid.

Thereis no response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

! isadelimiter character indicating the command was valid.
AA (range 00-FF) represents the 2-character hexadecimal
address of a counter input module.

(cr) isthe terminating character, carriage return (ODh).
command:  $0340(cr)

response:  103(cr)

The command orders the counter/frequency module at address
03 to disableits digital filter. The addressed module returnsits
address to indicate that it has executed the command success-
fully.
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$AA4
Name
Description

Syntax

Response

Example

Read Filter Status

Read the digital filter status of the addressed counter/frequency
module

$AA4(cr)

$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

4 identifies the Read Filter Status command

(cr) isthe terminating character, carriage return (ODh)
IAAS(cr) if the command isvalid.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
I isadelimiter character indicating the command was valid.
AA (range 00-FF) represents the 2-character hexadecimal
address of a counter input module.

Sisthedigital filter mode.
S =0 meansfilter is disabled
S=1 meansfilter is enabled

(cr) isthe terminating character, carriage return (ODh).
command:  $034(cr)

response:  1030(cr)

The command requests the counter/frequency module at
address 03 to return whether its digital filter ison or not. The

addressed module returns its address to indicate that its digital
filter isdisabled.
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$AAOH(data)
Name
Description:

Syntax:

Response:

Example:

Set Minimum Input Signal Width at High Level

Set the minimum input signal width at high level for a speci-
fied counter/frequency module to filter the noise.

$AAOH(data)(cr)

$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

OH identifiesthe Set Minimum Input Signal Width at High
Level command

(data) is the minimum width at high level. The unit is psec
(microseconds) and its resolution is 1 psec. Theformat isafive
digit integer that can range from 2 pisec to 65535 psec. Out of
range values will cause errors.

(cr) isthe terminating character, carriage return (ODh)

IAA(cr) if the command is valid. The addressed module stores
the value and will recognize the input signal “high” only after
the input signal continues “high” and for longer than the
specified value.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

! isadelimiter character indicating the command was valid.
?isadelimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of a counter/frequency input module.

(cr) isthe terminating character, carriage return (ODh)

command:  $130H00020(cr)

response:  !13(cr)
The command requests the counter/frequency module at
address 13 to set the minimum input width at high level to 20
psec. The addressed modul e stores the value and will recog-
nize an input signal to be "high” only if the signal continuesto
be “high” longer than 20 psec. This function can be used as a
digital filter.
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$AAOH
Name:
Description:

Syntax:

Response:

Example:

Read Minimum Input Signal Width at High Level.

Read the minimum input signal width at high level for a
specified counter/frequency module.

$AAOH(cr)

$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

OH identifies the Read Minimum Input Signal Width at High
Level command

(cr) isthe terminating character, carriage return (ODh)
IAA(data)(cr) if the command isvalid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

I isadelimiter character indicating the command was valid.
?isadeimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of a counter/frequency input module.

(data) is the minimum width at high level. The unit is psec
(microseconds) and its resolution is 1 pusec. The format isafive
digit integer that ranges from 2 pusec to 65535 pisec.

(cr) isthe terminating character, carriage return (ODh).
command:  $130H(cr)

response:  11300020(cr)

The command requests the counter/frequency module at
address 13 to read its minimum input signal width at high

level. The addressed module replies that its minimum input
signal width at high level is 20 psec.
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$AAOL (data)

Name
Description:

Syntax:

Response:

Example

Set Minimum Input Signal Width at Low Level

Set the minimum input signal width at low level for a specified
counter/frequency module to filter noise.

$AAOL (data)(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

OH identifiesthe Set Minimum Input Signal Width at Low
Level command

(data) is the minimum width at low level. The unit is pusec
(microseconds) and its resolution is 1 psec. The format isafive
digit integer that can range from 2 psec to 65535 psec. Out of
range values will cause errors.

(cr) isthe terminating character, carriage return (ODh)

IAA(cr) if the command is valid. The addressed module stores
the value and will recognize the input signal “low” only if the
input signal continues to be “low” longer than the specified
time.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

! isadelimiter character indicating the command was valid.
?isadeimiter character indicating the command was invalid.
AA (range 00-FF) represents the 2-character hexadecimal
address of a counter/frequency input module.
(cr) isthe terminating character, carriage return (ODh)
command:  $050L.00084(cr)

response:  105(cr)
The command requests the counter/frequency module at
address 05 to set the minimum input width at low level to 84
psec. The addressed modul e stores the value and will recog-
nize an input signal to be "low” only if the signal continuesto

be “low” longer than 84 pusec. This function can be used as
digital filter.
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$AAOL
Name:
Description:

Syntax:

Response:

Example:

Read Minimum Input Signal Width at Low Level.

Read the minimum input signal width at low level for a
specified counter/frequency module to filter noise.
$AAOL(cr)

$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal

address of the counter/frequency module that you want to
interrogate.

OH identifies the Read Minimum Input Signal Width at Low
Level command

(cr) isthe terminating character, carriage return (ODh)
IAA(data)(cr) if the command is valid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

I isadelimiter character indicating the command was valid.
?isadeimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of a counter/frequency input module.

(data) isthe minimum width at low level. The unit is usec
(microsecond) and its resolution is 1 psec. The format isafive
digit integer that ranges from 2 pusec to 65535 pisec.

(cr) isthe terminating character, carriage return (ODh).
command:  $050L (cr)

response:  10500084(cr)

The command requests the counter/frequency module at
address 05 to read its minimum input signal width at low level.

The addressed module replies that its minimum input signal
width at low level is 84 pisec.
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$AA1H(data)
Name:
Description:

Syntax

Response:

Example:

Set Non-isolated High Trigger Level.

Set the high trigger level for non-isolated input signals for a
specified counter/frequency module.

$AA1H(data)(cr)

$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

1H identifies the Set Non-isolated High Trigger Level com-
mand

(data) isthe high trigger level for non-isolated input

The unit and resolution are both 0.1 V (voltage). The format is
atwo digit integer that can range from 1to 50 (i.e. 0.1to 5V).
Thishigh trigger level must at al times be higher than the low
trigger level, set by the SAA1L (data) command. When the high
trigger level isout of range or lower than the low trigger level
an error will be the result.

(cr) isthe terminating character, carriage return (ODh)

IAA(cr) if the command is valid. The addressed module stores
the value and will recognize input signal as “high” only when
they exceed the high trigger level

?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

! isadelimiter character indicating the command was valid.
?isadelimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of a counter/frequency input module.

(cr) isthe terminating character, carriage return (ODh).
command:  $131H30(cr)

response:  !13(cr)

The command requests the counter/frequency module at
address 13 to set its non-isolated high trigger level to 3 V. The
addressed module stores the value and will recognize the input
signalsto be “high” only after the signals exceed 3 V. This
function can be used as alevel filter.
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$AALH
Name:
Description:

Syntax:

Response:

Example:

Read Non-isolated High Trigger Level.

Read the high trigger level for non-isolated input signals of a
specified counter/frequency module.

$AAI1H(cr)

$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

1H identifies the Read Non-isolated High Trigger Level

(cr) isthe terminating character, carriage return (ODh)
IAA(data)(cr) if the command is valid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exists.
I isadelimiter character indicating the command was valid.
?isadeimiter character indicating the command was invalid.
AA (range 00-FF) represents the 2-character hexadecimal
address of a counter/frequency module.

(data) isthe high trigger level of non-isolated input signals
The unit and resolution are both 0.1 V (voltage). The format is
atwo digit integer that can rangefrom 1to 50 (i.e. 0.1V to5
V).

(cr) isthe terminating character, carriage return (ODh).

command:  $131H(cr)

response:  11330(cr)

The command requests the counter/frequency module at
address 13 to read its non-isolated high trigger level. The
addressed module replies that the high trigger level is3 V.
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$AAlL(data)
Name:
Description:

Syntax

Response:

Example:

Set Non-isolated Low Trigger Level.

Set the low trigger level of non-isolated input signals for a
specified counter/frequency module.

$AAIL (data)(cr)
$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

1L identifies the Set Non-isolated Low Trigger Level com-
mand

(data) isthe low trigger level for non-isolated input signals.
The unit and resolution are both 0.1 V (voltage). The format is
atwo digit integer that can range from 1to 50 (i.e. 0.1to 5V).
Thislow trigger level must at all times be lower than the high
trigger level, set by $AA1H(data) command. When the low
trigger level isout of range or higher than the high trigger level
an error will result.

(cr) isthe terminating character, carriage return (ODh)

IAA(cr) if the command is valid. The addressed module stores
the value and will recognize input signal as“low” only when it
exceeds the low trigger level

?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

! isadelimiter character indicating the command was valid.
?isadelimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of a counter/frequency input module.

(cr) isthe terminating character, carriage return (ODh).
command:  $051L 08(cr)

response:  105(cr)

The command requests the counter/frequency module at
address 05 to set its non-isolated low trigger level to 0.8 V. The
addressed module stores the value and will recognize the TTL

input signal to be “low” only of the signal exceeds 0.8 V. This
function can be used as aleve filter.
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SAALL
Name:
Description:

Syntax:

Response:

Example:

Read Non-isolated Low Trigger Level.

Read the low trigger level for non-isolated input signals of a
specified counter/frequency module.

$AAIL (cr)

$isadelimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of counter/frequency module that you want to interro-
gate.

1L identifies the Read Non-isolated Low Trigger Level

(cr) isthe terminating character, carriage return (ODh)
IAA(data)(cr) if the command is valid.

?AA(cr) if aninvalid operation was entered.

Thereis no response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

I isadelimiter character indicating the command was valid.
?isadeimiter character indicating the command was invalid.

AA (range 00-FF) represents the 2-character hexadecimal
address of a counter/frequency module.

(data) isthe low trigger level of non-isolated input signal. The
unit and resolution are both 0.1 V (voltage). The format isa
two digit integer that can rangefrom 1to 50 (i.e. 0.1V
to5V).

(cr) isthe terminating character, carriage return (ODh).
command:  $051L (cr)

response:  10508(cr)

The command requests the counter/frequency module at
address 05 to read its non-isolated input signal low trigger

level. The addressed module replies that itslow trigger level is
0.8V.
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4.7.4 Digital Output and Alarm Command Set

Command - 1/0
Syntax Command Name Description Module

@AAPN(data) Set Initial Count Sets the inital count value of the 4080
Value of Counter N | module for counter 0 or counter 1

@AAGN Read Initial Count |Read the initial count value of counter O | 4080
Value of Counter N | or counter 1

@AAEAN Enable Alarm of Enable alarm for the specified counter O | 4080
Counter N or counter 1

@AADAN Disable Alarm of Disable alarm for the specified counter | 4080
Counter N 0 or counter 1

@AAPA(data) Set Alarm Limit Download the alarm limit value for 4080
Value of Counter 0 |counter O of the specified module

@AASA(data) Set Alarm Limit Download the alarm limit value for 4080
Value of Counter 1 |counter 1 of the specified module

@AARP Read Alarm Limit | Ask the module to return the alarm 4080
Value of Counter 0 |limit value of counter O

@AARA Read Alarm Limit | Ask the module to return the alarm 4080
Value of Counter 1 |limit value of counter 1

@AADO(data) Set Digital Output | Set the values of the module’s two 4080,
Values digital outputs (ON or OFF) 4080D

@AADI Read Digital Output | Ask the addressed module to return the |4080,
and Alarm Status | state of its two digital output channels |4080D

and the status of its alarm
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Command L I/0
Syntax Command Name Description Module

@AAEAT Enable Alarm of |Enable the alarm of counter 0 in either 4080D
Counter 0 momentary or latching modes

@AADA Disable Alarm of |Disable all alarm functions of counter 0 | 4080D
Counter 0

@AACA Clear Latch Both alarm states of the counter are set |4080D
Alarm to OFF, no alarm

@AAPA(data) Set Low-Alarm | Downloads the low-alarm count value for |4080D
Count Value of | counter 0 of the specified module
Counter 0

@AASA(data) Set High-Alarm | Downloads the high-alarm count value 4080D
Count Value of | for counter O of the specified module
Counter 0

@AARP Read Low-Alarm | Ask the module to return the low-alarm | 4080D
Count Value of count value for counter 0
Counter 0

@AARA Read High-Alarm | Ask the module to return the high-alarm | 4080D
Count Value of count value for counter 0
Counter 0
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@AAPN(data)
Name
Description

Syntax

Response

Example

Set Initial Count Value of Counter O (or 1)

Set theinitial count value for counter O or counter 1 of the
specified counter module at address AA.

@AAPN(data)(cr)
@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

PN representsthe Set I nitial Count Value command.
N=0 represents counter O
N=1 represents counter 1

(data) istheinitial count value which must consist of eight
hexadecimal digits.

(cr) istheterminating character, carriagereturn (ODh).
IAA(cr) if thecommandisvalid.

There is no response if the module detects a syntax error or
communication error or if the specified address does not exist.

! isadelimiter character indicating acommand wasvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

(cr) istheterminating character, carriagereturn (ODh).
command: @12P0000000FF(cr)

response: 112(cr)

The command setstheinitial count value 000000FF for counter

0 of the counter module at address 12. The addressed module
replies that the command has been received.
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@AAGN
Name Read Initial Count VValue of Counter O (or 1)

Description Read theinitial count value of counter O or 1 of the specified
counter module at address AA.

Syntax @AAGN(data)(cr)
@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

GN representsthe Read I nitial Count Value for counter com-
mand.

N=0 represents counter O

N=1 represents counter 1

(cr) istheterminating character, carriagereturn (ODh).
Response 1AA(data)(cr) if thecommandisvalid.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

! isadelimiter character indicating acommand wasvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.
(data) istheinitia count value which must consist of eight
hexadecimal digits.
(cr) istheterminating character, carriagereturn (ODh).
Example command:  @12G0(cr)
response:  !112000000FHcr)
The command instructs the module at address 12h to return the

initial value of counter 0. The modulerepliesthat initial count
value of counter 0 is 000000FF.
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@AAEAN
Name
Description
Syntax

Response

Example

EnableAlarm

Enable Alarm for the specified counter
@AAEAN (cr)

@isaddimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

EAN representsthe Enable Alarm for counter command.
N=0 Represents counter O

N=1 Represents counter 1

(cr) istheterminating character, carriagereturn (ODh).
IAA(cr) if thecommandisvalid.

Thereis no response if the module detects a syntax error or
communication error or if the specified address does not exist.

! isadelimiter character indicating acommand wasvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

(cr) istheterminating character, carriagereturn (ODh).

command: @12EA0(cr)

response: 112(cr)

The command setsthe Alarm Status as‘ Enable’ for counter O of
the counter module at address 12h. It meansthat the digital
output will be triggered while the count value of the counter O

reachesthe alarm limit value. The addressed modulereplies
that the command has been received.
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@AADAN
Name
Description
Syntax

Response

Example

Disable Alarm

Disable Alarm for the specified counter
@AADAN (cr)

@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

DAN representsthe Disable Alarm M ode for counter command.
N=0 Represents counter O

N=1  Represents counter 1

(cr) istheterminating character, carriagereturn (ODh).

1AA(cr) if thecommandisvalid.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

! isadelimiter character indicating acommand wasvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

(cr) istheterminating character, carriagereturn (ODh).
command: @12DA0(cr)

response: 112(cr)

The counter module at address 12h isinstructed to disable the

alarm functionsfor counter 0. Themoduleconfirmsitsalarm
functions have been disabled.
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@AAPA(data)
@AASA(data)

Name
Description

Syntax

Response

Example

Set Alarm Limit Value of Counter O (or 1)

Set the Alarm limit value of counter O (or 1) of the specified
counter module at address AA.

@AAPA (data)(cr)
@AASA (data)(cr)
@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

PA representsthe Set Alarm Limit valuefor counter O
command.

SA representsthe Set Alarm Limit Valuefor counter 1 command.

(data) isthe alarm limit value which must consist of eight
hexadecimal digits.

(cr) istheterminating character, carriagereturn (ODh).
IAA(cr) if thecommandisvalid.

There is no response if the module detects a syntax error or
communication error or if the specified address does not exist.

! isadelimiter character indicating acommand wasvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

(cr) istheterminating character, carriagereturn (ODh).
command: @%$12PA0000FFFF(cr)

response: 112(cr)

The command setstheaarm limit val ue 0000FFFF for counter O

of the counter module at address 12h. The addressed module
replies that the command has been received.
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@AARP
@AARA

Name Read Alarm Limit Value of Counter O (or 1)

Description Read thealarm limit value of counter O (or 1) of the specified
counter module at address AA.

Syntax @AARP(data)(cr)
@AARA(data)(cr)
@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

RP representsthe Read Alarm Limit Valuefor counter O
command.

RA representsthe Read Alarm Limit Valuefor counter 1
command.

(cr) istheterminating character, carriagereturn (ODh).
Response 1AA(data)(cr) if thecommandisvalid.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exist.

! isadelimiter character indicating acommand wasvalid.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

(data) isthealarm limit value which must consist of eight
hexadecimal digits.

(cr) istheterminating character, carriagereturn (ODh).
Example command: @12RP(cr)
response: 1 120000FFFF(cr)
The command instructs the module at address 12h to return the

aarm limit value of counter 0. Themodulerepliesthat thealarm
limit value of counter 0 is O000FFFF,
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@AADO
Name
Description
Syntax

Response

Example

Set Digital Output

Set the values of the module' stwo digital outputs (ON or OFF).
@AADO(data)(cr)

@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

DO isthe Set Digital Output command

(data) isthe two-character parameter that sets the state for the
two digital output bits of the module, as shown below:

00 dl D/Obitsare OFF

0L bit0isON, bit 1isOFF

(2 bit0isOFF, bit 1isON

03 all bitsareON

(cr) representsterminating character, carriagereturn (ODh)
IAA(cr) if thecommand wasvalid

?AA(cr) if aninvalid parameter was entered

Thereisno response if the module detects a syntax error or
communication error or if the specified address does not exists.
! delimiter character indicating avalid command was received
? delimiter character indicating the command wasinvalid

AA represents the 2-character hexadecimal address of the
responding counter module.

(cr) representsterminating character, carriagereturn (ODh)
command:  @05DO01(cr)

response;  105(cr)

The counter module at address 05h isinstructed to set digital

output channel 1 to ON and digital output channel 2 to OFF.
The module confirms the settings.
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@AADI
Name Read Digital Output and Alarm State

Description The addressed counter module is instructed to return the value
of itstwo digital output channels and the state of itsalarm

Syntax @AADI(cr)
@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an counter module.

DI identifiesthe Read Digital Output and Alarm Status com-
mand.

(cr) representsterminating character, carriage return (ODh)

Response IAASOO00(cr) if thecommand wasvalid
Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.

! delimiter character indicating avalid command wasreceived

AA represents the 2-character hexadecimal address of the
responding counter module.

S(for ADAM-4080) isa hexadecimal number that represents
the disable or enable status of alarm mode:

Oh Counter 0 alarmisdisabled, counter 1 alarmisdisabled

1h Counter Oalarmisenabled, counter 1 alarmisdisabled

2h Counter O alarmisdisabled, counter 1 alarmisenabled

3h Counter 0 alarmisenabled, counter 1 alarmisenabled

S(for ADAM-4080D) isahexadecimal number that represents
the alarm state of counter O:

Oh Alarm of counter Oisdisabled

1h Alarmof counter 0isin MOMENTARY mode

2h Alarm of counter Oisin LATCH mode

OO isahexadecimal number representing the Digital Output
port's channel 0 and 1 status (00h = D/0 channelsO and 1 are
both OFF, 01h = channel 0isON, channel 1isOFF, 02h =
channel 0is OFF, channel 1isON, 03h = channel Oand 1 are
both ON).

(cr) representsthe terminating character, carriage return (ODh)

4-210 ADAM 4000 Series User's Manual



4080, 4080D

Chapter 4

@AADI
Example

(ADAM-4080D)

Example

(ADAM-4080)

command:  @15DlI(cr)

response:  11510000(cr)
The counter module at address 15h isinstructed to return
digital output data and alarm status. The module responds that
both digital output channels are OFF and alarm state is Momen-
tary
command:  @Q05DI(cr)
response;  !0530000(cr)
The counter module at address 05H is instructed to return
digital output and alarm status. The module reponds that both
digital output channels are OFF and the alarm status for both
countersare ENABLED.
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@AAEAT

Name EnableAlarm

Description The addressed counter module is instructed to enable its alarm
for counter Oin either Latching or Momentary mode.

Syntax @AAEAT(cr)

@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an counter module.

EA identifiesthe Enable Alarm command.

T indicates the alarm type and can have the value M = Momen-

tary alarm state, or L = Latching alarm state.

(cr) representsterminating character, carriage return (ODh)
Response 1AA(cr) if thecommand wasvalid

Thereisno response if the module detects a syntax or commu-
nication error, or if the specified address does not exist.

! isadelimiter character indicating avalid command was

received

AA represents the 2-character hexadecimal address of the

responding counter module.

(cr) representsterminating character, carriagereturn (ODh)
Example command:  @GO3EAL(cr)

response:  !03(cr)

The counter module at address 03h is instructed to enable its

adarmfor counter 0in Latching mode.

The modul e confirms that the command has been received.

NOTICE: A counter module requiresa maximum of two seconds after it
receives an Enable Alarm command to let the settings take effect. During
this time, the module can not be addressed to perform any other actions.
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@AADA
Name Disable Alarm
Description Disable all alarm functionsfor counter 0 of the addressed
counter module.
Syntax @AADA(cr)
@ isadelimiter character.
AA (range 00-FF) representsthe 2-character hexadecimal
address of an counter module.
DA identifiesthe Disable Alarm command.
(cr) representsterminating character, carriagereturn (ODh)
Response IAA(cr) if thecommand wasvalid
Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
! isadelimiter character indicating avalid command was
received
AA represents the 2-character hexadecimal address of the
responding counter module.
(cr) representsterminating character, carriagereturn (ODh)
Example command:  @O07DA(cr)
response:  107(cr)
The counter module at address 07h isinstructed to disable al

alarm functionsfor channel 0. The module confirmsitsalarm
functions have been disabled.

NOTICE: A counter module reguires a maximum of two seconds after it
receives a Disable Alarm command befor e the settings take effect. During
this interval, the module cannot be addressed to perform any other
actions.
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@AACA
Name
Description

Syntax

Response

Example

Clear Latch Alarm

Both alarm states (High and Low) of the addressed counter
module are set to OFF, noalarm.

@AACA(cr)

@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of an counter module.

CA isthe Clear Latch Alarm command

(cr) representsterminating character, carriage return (ODh)
IAA(cr) if thecommand wasvalid

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
! isadelimiter character indicating avalid command wasvalid
AA represents the 2-character hexadecimal address of the
responding counter module.

(cr) representsterminating character, carriagereturn (ODh)
command:  @O05CA(cr)

response;  !05(cr)

The counter module at address 05h is instructed to set

both alarm states (High and L ow) to OFF. The module confirms
that it has done so.
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@AAPA(data)
Name
Description

Syntax

Response

Example

Set Low-alarm Count Valuefor Counter O.

Set the low-alarm count value for counter O of the specified
counter module.

@AAPA(data)(cr)
@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address a the counter module.

PA identifiesthe Set Low-aarm Count Value command.

(data) isthe low-alarm count value which must consist of eight
hexadecimal digits. Thisvalue should be lower than the high
aarmvalue.

(cr) istheterminating character, carriagereturn (ODh)

IAA(cr) if thecommandisvalid.

Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
I isadelimiter character indicating avalid command wasvalid
AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

(cr) istheterminating character, carriagereturn (ODh).
command:  @12PAOO0OFFFF(cr)

response;  112(cr)

The command setsthe low-alarm count number 0000FFFF(hex)
for channel 0 of the counter modules at address 12. The
addressed module replies that the command has been received.

Chapter 4 Command Set 4-215



Command Set 4080D

@AASA(data)

Name Set Hi-alarm Count Va ue of Counter 0.

Description Set the high-alarm count value for counter O of the specified
counter module.

Syntax @AASA(data)(cr)
@isaddimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address a the counter module.
SA identifiesthe Set High-alarm Count Value command.
(data) isthe high-alarm count value which must consist of eight
hexadecimal digits. This value should be higher than the low-
aarm count value.
(cr) istheterminating character, carriage return (ODh)

Response 1AA(cr) if thecommandisvalid.
Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
!isadelimiter character indicating avalid command
AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.
(cr) istheterminating character, carriagereturn (ODh).

Example command:  @12SAF0000000(cr)
response;  !12(cr)
The command setsthelow-alarm count number FOO00000(hex)

for channel 0 of the counter modules at address 12. The
addressed module replies that the command has been received.
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@AARP
Name
Description

Syntax

Response

Example

Read Low-alarm Count VValue of Counter O

Read thelow-alarm value of counter O of the specified counter
module.

@AARP(cr)

@ isadelimiter character.

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter.

RPidentifiesthe Read L ow-alarm Count VVal ue command.

(cr) istheterminating character, carriagereturn (ODh)
IAA(data)(cr) if thecommandisvalid.

Thereisno response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
! isadelimiter character indicating avalid command

AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.

(data) isthe low-alarm count value which consists of eight
hexadecimal digits.

(cr) istheterminating character, carriagereturn (ODh).
command:  @12RP(cr)

response;  !120000FFFH(cr)

The command instructs the module at address 12 to return its

low-alarm count value. The modulerepliesthat counter 0'slow-
alarm count valueis 0000FFFF(hex).
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@AARA
Name Read High-alarm Count Valuefor Counter O.
Description Requests the addressed counter module to return its high-alarm
count value of counter O.
Syntax @AARA(cr)
@ isadelimiter character.
AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.
RA identifiesthe Read High-alarm Count Va ue command
(cr) istheterminating character, carriage return (ODh)
Response 1AA(data)(cr) if thecommandisvalid.
Thereis no response if the modul e detects a syntax error or
communication error or if the specified address does not exists.
! adelimiter character indicating avalid command
AA (range 00-FF) representsthe 2-character hexadecimal
address of a counter module.
(data) is the high-alarm count value which consists of eight
hexadecimal digits.
(cr) istheterminating character, carriagereturn (ODh).
Example command:  @12RA(cr)
response;  !12FH0000000(cr)
The command instructs the module at address 12 to return its

high-alarm count value. The module repliesthat counter 0's
high-alarm count val ueis FO000000(hex).
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Analog input/output modules are calibrated when you receive them.
However, calibrationis sometimesrequired. No screwdriver isnecessary
because calibration is donein software, with calibration parameters stored
inthe ADAM modul€e'sonboard EEPROM.

The ADAM modules come with utility software that supportsthe calibra-
tion of analog input and anal og output. Besides the calibration that is
carried out through software, the modules incorporate automatic Zero
Calibration and automatic Span Calibration at bootup or reset.

5.1 Analog Input Module Calibration

Modds ADAM 4011, 4011D, 4012, 4014D, 4016, 4017, 4017+, 4018, 4018+,
4018M

1 Apply power to the module and let it warm up for about 30 minutes

2. Assure that the moduleis correctly installed and is properly configured
for the input range you want to calibrate. You can do this by using the
ADAM utility software. (Refer to Appendix D, Utility Software.)

3. Use a precession voltage source to apply a calibration voltage to the
modul€’s+IN and -IN terminals of the ADAM-4011, 4011D and 4012.
Use a precession voltage source to apply a calibration voltage to the
module'sVin+ and Vin- terminals (or lin+ and lin-) for the ADAM-4014D
and 4016. Use a precession voltage source to apply acalibration voltage
tothe modul€' sVinO+ and VinO- terminalsfor ADAM-4017, 4017+, 4018,
4018+ and 4018M.

ADAM-4011
or
ADAM-4012

Voltage
Source

Figure 5-1 Applying Calibration Voltage
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4. Execute the Offset Calibration command. Thisisalso donewith the

ADAM utility software. (See* Offset Calibration” optioninthe Calibra-

tion sub-menu of the ADAM tility software).

Figure 5-2 Zero Calibration

5. Execute the Span Calibration command. This can be done with the
ADAM utility software. (See“ Span Calibration” optionin the
Calibration sub-menu of the ADAM utility software).

Figure 5-3 Span Calibration
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6. Only for ADAM 4011, 4011D, 4018, 4018+, 4018M
Executethe CJC (cold junction sensor) calibration command. Thisisalso
donewiththe ADAM utility software. (See* CJC Calibration” optionin
the Calibration sub-menu of the ADAM utility software).

= Temprraiure = =P, %,
Inpri & afferd -FF.F i TF.F "5 4.0

Figure 5-4 Cold Junction Calibration
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Table 5-1 Calibration Voltages

Input Range I
Module Code (hex) Input Range Span Calibration Voltage
4011 -15 mvV +15 mV
4110 00
4018 o1 -50 mV +50 mV
4018+
2018M 02 —-100 mV +100 mV
-500 mV +500 mV
03
-1V +1V
04
25V +25V
05
—20 mA +20 mA,,
06
OE J thermocouple 0 to 760 C +50 mv
OF K thermocouple 0 to 1000 C +50 mv
10 T thermocouple -100 to 400 C +22 mV
11 E thermocouple 0 to 1000 C +80 mV
12 R thermocouple 500 to 1750 C +22 mV
13 S thermocouple 500 to 1750 C +22 mV
14 B thermocouple 500 to 1800 C +15 mV
4012 not used
4017 07
-10V +10V
4017+ 08
5V 5V
09
0A -1V +1V
0B -500 mV +500 mV
0c -150 mV +150 mV
0D —20 mA +20 mA,,

NOTE:! You can substitute 2.5 V for 20 mA if you remove the current
conversion resistor for that channel. However, the calibration accuracy

will be limited to 0.1% due to the resistor's tolerance.

(continuted on following page)
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Module Input Range Code (Hex) |Input Range Span Calibration Voltage
4016 00 -15 mv +15 mv
o1 -50 mv +50 mv
02 -100 mv +100 mv
03 -500 mv +500 mv
06 -20 mA +20 mA
4014D 07 not used
08 -10V +10V
09 5V 45V
0A -1V 1V
0B -500 mv +500 mv
oc 150 mv +150 mv
oD -20 mA +20 mA
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5.2 Analog Input Resistance Calibration

Mode: ADAM-4013
1 Apply power to the module and let it warm up for about 30 minutes.

2 Assure that the moduleis correctly installed and is properly config-
ured for the input range you want to calibrate. You can do this by
usingthe ADAM utility software. (Refer to Appendix D, Utility
Software.)

3. Apply the reference Span resistance to the terminals of the screw
terminalsusing a4-wire connection. Refer to Figure 5-5for the
correct wiring diagram and to Table 5-2 to choose the right Span
calibration resistance).

ADAM-4013

Resistance
Decade Box

SESHS

Figure 5-5 Applying calibration resistance

Use a precision resistance decade box or discrete resistors with values:
10W, 15W, 60 W, 140 W, 200 W and 440 W.

4. Apply the reference Offset resistance to the terminals of the module.
(Refer to Figure 5-5for the correct wiring diagram and to Table5-2to
choose the right Offset calibration resistance.)
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5. Issue an Offset Calibration command to the module. This can be done
by either using the Calibrate optionin the ADAM utility software (See
Appendix D, Utility Software)

6. | ssue a Span Calibration command to the module. This can be done with
the Calibrate optionin the ADAM utility software (See Appendix D,
Utility Software)

Table5-2 Calibration Resistance

Module Input Range Inout Range Span Calibration | Offset Calibration
Code (Hex) P & Resistance Resistance
4013 20 Pt, -100° C to 100° C 140 Q 60 Q
a =0.00385
21 Pt, 0° C to 100° C 1400 60 Q
o =0.00385
22 Pt, 0° C to 200° C 200 Q 60 Q
a =0.00385
23 Pt, 0° C to 600° C 440 Q 60 Q
a =0.00385
24 Pt, -100° C t0 100° C 140 Q 60 Q
o =0.003916
25 Pt, 0° C t0 100° C 140 Q 60 O
o = 0.003916
26 Pt, 0° C to 200° C 200 Q 60 Q
o = 0.003916
2 Pt, 0° C to 600° C 440 Q 60 O
o = 0.003916
28 Ni, -80 Cto 100 C 200 Q 60 Q
29 Ni, 0 Cto100 C 200 Q 60 Q
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5.3 Analog Output Calibration

Model: ADAM-4021

The output current of analog output modules can be calibrated by using a
low calibration value and a high calibration value. The anal og output
modules can be configured for one of two ranges: 0-20 mA and 4-20 mA.
Sincethelow limit of the 0 - 20 mA range, 0 mA, isinternally an absolute
reference (no power, or immeasurably small power) just two levelsare
needed for calibration: 4 mA and 20 mA.

1 Apply power to the analog output module and let it warm up for about
30 minutes.

2 Assure that the moduleis correctly installed and that its configuration is
according your specifications and matches the output range you want
to calibrate. You can do thisby using the ADAM utility software. (Refer
to Appendix D, Utility Software.)

3. Connect either a5-digit millimeter or voltmeter with ashunt resistor
(250Q, 0.01% , and 10ppm) to the screw terminals of the module

ADAM-4021

1

2500 (0.01%,10ppm)
1V=4mA
5V=20mA

Figure 5-6 Setup for Analog Output Calibration
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4. | ssue the Analog Data Out command to the module with an output
valueof 4mA.

5. Check the actua output value at the modulesterminals.. If this does not
equals4 mA, usethe“Trim” optioninthe“Calibrate” sub menuto
changethe actua output. Trim the module until the milliammeter
indicates exactly 4 mA or in case of an voltage meter with shunt resistor,
thevoltage meter indicatesexactly 1 V. (When calibrating for 20 mA
using voltage meter and shunt resistor, the correct voltage would be 5
V)

6. Issue the 4 mA Calibration command to indicate that the output is
calibrated and calibration parameters should be stored in the modules
EEPROM.

7. Execute an Analog Data Out command with an output value of 20 mA.
Themodul€' soutput will be approximately 20 mA.

8. Execute the Trim Calibration command as often as necessary until the
output current isequal to exactly 20 mA.

9. Executethe 20 mA Calibration command to indicate that the present
output is exactly 20 mA. The analog output module will storeits
calibration parametersin EEPROM.
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Module: ADAM-4016
1 Apply power to the strain gauge input module and let it warm up for
about 30 minutes.
2 Assure that the moduleis correctly installed. Connect avoltmeter to the
screw terminalsof the module.

ADAM-4016

Voltmeter

Figure 5-7 Setup for Voltage Output Calibration

3. Execute the Zero Calibration command. Thisisalso donewith the
ADAM dtility software. (See"A/O 0V Calibration" optioninthe
Calibration sub-menu of the ADAM utility software.)
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Figure 5-8 Zero Calibration

Chapter 5 Calibration ~ 5-11



Calibration

4. Execute the Span Calibration command. This can be done with the
ADAM utility software. (See"A/O 10V Cdlibration" optioninthe
Cadlibration sub-menu of the ADAM utility software.)
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Figure 5-9 Span Calibration

5. Check the actual output value at the modul€e's terminals. If this does not
equal 0V or 10V, usethe Trim Calibration command to changethe
output value. Thisisalso donewiththe ADAM utility software. (Use
the arrow key to adjust the output value after executing the "A/O OV
Calibration" or "A/O 10V Calibration", usethe arrow key to adjust the

output value. Right and Up keys mean increasing, Left and Down keys
mean decreasing).
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Technical specifications

A.1 ADAM-4011 Thermocouple Input Module

Table A-1 ADAM-4011 Specifications

Input range J, K, T, E, R, S and B Thermocouple
15 mV, £50 mV, £100 mV, £500mV,
+1V, £2.5V, and £20mA

Output RS-485 (2-Wire)

speed (in bps)
maximum distance

1200, 2400, 4800, 9600, 19.2K, 38.4K
4000 ft. (1200 m.)

Accuracy +0.05% or better
Zero drift +0.3 pv/ °C
Span drift 125 ppm/°C
Isolation-rated voltage 500 V.

CMR @ 50/60 Hz 150 dB

NMR @ 50/60 Hz 100 dB
Bandwidth 4 Hz

Conversion rate 10 samples/sec.
Input impedance 2 MQ

Digital output
sink current

2 channels open collector to 30 V
30 mA max. load

power dissipation 300 mW
Digital input 1 channel
logic level 0 +1 V max.
logic level 1 +3.5t0 +30 V
pull up current 0.5mA
Event counter
Max. input frequency 50 Hz
Min. pulse width 1 msec
Watchdog timer Yes

Power supply

+10 to +30 V. (non-regulated)

Power consumption

1.2W

A-2
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Appendix A

Table A-2 ADAM-4011 Range Accuracy for Thermocouple

Input Range Input Range Typical Maximum Units
Code (Hex) Accuracy Error
OE J thermocouple 0 to -0.5 -0.75 C
760 C
OF K thermocouple 0 to -0.5 -0.75 C
1000 C
10 T thermocouple -100 to -0.5 -0.75 C
400 C
11 E thermocouple 0 to -0.5 -0.75 C
1000 C
12 R thermocouple 500 to -0.6 -15 C
1750 C
13 S thermocouple 500 to -0.6 -15 C
1750 C
14 B thermocouple 500 to -1.2 -2.0 C
1800 C
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Technical specifications

Figure A-1 ADAM-4011 Function Diagram
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Appendix A

Display

A.2 ADAM-4011D Thermocouple Input Module with LED

Table A-3 ADAM-4011D Specifications

Input range J, K, T, E, R, S and B Thermocouple
+15 mV, £50 mV, £100 mV, £500mV,
1V, £2.5V, and +20mA

Output RS-485 (2-Wire)

speed (in bps)
maximum distance

1200, 2400, 4800, 9600, 19.2K, 38.4K
4000 ft. (1200 m.)

Accuracy 10.05% or better
Zero drift 0.3 pv/°C
Span drift +25 ppm /°C
Isolation-rated voltage 3000 V.

CMR @ 50/60 Hz 150 dB

NMR @ 50/60 Hz 100 dB
Bandwidth 4 Hz

Conversion rate 10 samples/sec.
Input impedance 2 MQ

LED indicator

4% digit readout

Digital output
sink current

2 channels open collector to 30 V
30 mA max. load

power dissipation 300 mW
Digital input 1 channel
logic level 0 +1 V max.
logic level 1 +3.5t0 +30 V
pull up current 0.5mA
Event counter
Max. input frequency 50 Hz
Min. pulse width 1 msec
Watchdog timer Yes
Power supply +10 to +30 V. (non-regulated)
Power consumption 1.4W
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Table A-4 ADAM-4011D Range Accuracy for Thermocouple

Input Range Input Range Typical Maximum Units
Code (Hex) Accuracy Error
OE J thermocouple 0 to -0.5 -0.75 C
760 C
OF K thermocouple 0 to -0.5 -0.75 C
1370 C
10 T thermocouple -100 to -0.5 -0.75 C
400 C
11 E thermocouple 0 to -0.5 -0.75 C
1000 C
12 R thermocouple 500 to -0.6 -15 C
1750 C
13 S thermocouple 500 to -0.6 -15 C
1750 C
14 B thermocouple 500 to -1.2 -2.0 C
1800 C
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Figure A-2 ADAM-4011D Function Diagram
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Technical specifications

A.3 ADAM-4012 Analog Input Module

Table A-5 ADAM-4012 Secifications

Input range +150 mV, £500mV,
*1V, 5V, £10 V and £20mA
Output RS-485 (2-wire)

speed (in bps)
maximum distance

1200, 2400, 4800, 9600, 19.2K, 38.4K
4000 ft. (1200 m.)

Accuracy +0.05% or better
Zero drift B uv/°C

Span drift +25 ppm/°C
Isolation-rated voltage 3000 V.

CMR @ 50/60 Hz 150 dB

NMR @ 50/60 Hz 100 dB
Bandwidth 4 Hz

Conversion rate 10 samples/sec.
Input impedance 20 MQ

Digital output
sink current

2 channels open collector to 30 V
30 mA max. load

power dissipation 300 mW
Digital input 1 channel
logic level 0 +1 V max.
logic level 1 +3.5t0 +30 V
pull up current 0.5 mA
Event counter
Max. input frequency 50 Hz
Min. pulse width 1 msec
Watchdog timer Yes

Power supply

+10 to +30 V. (non-regulated)

Power consumption

12w
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Figure A-3 ADAM-4012 Function Diagram
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Technical specifications

A.4 ADAM-4013 RTD Input Module

Table A-6 ADAM-4013 Specifications

Input range Pt and Ni RTD

Output RS-485 (2-Wire)
speed (in bps) 1200, 2400, 4800, 9600, 19.2K, 38.4K
maximum distance 4000 ft. (1200 m.)

Accuracy +0.05% or better

Zero drift +0.01 °C/ °C

Span drift +0.01 °C/ °C

Input connections 2, 3, or 4 wires

Isolation-rated voltage 3000 V.

CMR @ 50/60 Hz 150 dB

NMR @ 50/60 Hz 100 dB

Bandwidth 4 Hz

Conversion rate 10 samples/sec.

Input impedance 2 MQ

Watchdog timer Yes

Power supply +10 to +30 V. (non-regulated)

Power consumption 0.7W
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Figure A-4 ADAM-4013 Function Diagram
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Technical specifications

A.5 ADAM-4014D Analog Input Module with LED Display

Table A-7 ADAM-4014D Specifications

Input range £150 mV, £500mV,
£1V, 5V, £10 V and £20mA
Output RS-485 (2-wire)

Speed (bps)
Maximum distance

1200, 2400, 4800, 9600, 19.2K, 38.4K

4000 ft. (1200 m)

Isolation voltage 500V,
Sampling rate 10 samples/sec
Bandwidth 4 Hz
Accuracy +0.05% or better
Zero drift 6 pv/ °C
Span drift +25 ppm/°C
CMR @ 50/60 Hz 150 dB
NMR @ 50/60 Hz 100 dB
Isolated loop power +15VDC @ 30 mA
Input impedance 40 KQ
LED indicator 4%, -digit readout
Digital input 1 channel

logic level 0 +1 V max.

logic level 1 +3.5t0 +30 V

pull up current

0.5 mA, 10 K resistor to +5 V

Event counter
Max. input frequency
Min. pulse width

50 Hz
0.5 msec

Digital output
sink current
power dissipation

2 channels open collector to 30 V
30 mA max. load
300 mwW

Watchdog timer

Yes

Power requirements

+10 to +30 V. (non-regulated)

Power consumption

18W
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Figure A-5 ADAM-4014D Function Diagram
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Technical specifications

A.6 ADAM-4016 Strain Gauge Input Module

Table A-8 ADAM-4016 Specifications

Input range +15 mV, £50 mV, £100 mV, £500 mV and
+20 mA
Output RS-485 (2-wire)

Speed (bps)
Maximum distance

1200, 2400, 4800, 9600, 19.2K, 38.4K
4000 ft. (1200 m)

Isolation voltage 3000 V.
Sampling rate 10 samples/sec
Bandwidth 4 Hz

Accuracy 10.05% or better
Zero drift 6 pv/°C
Span drift +25 ppm/°C
CMR @ 50/60 Hz 150 dB

NMR @ 50/60 Hz 100 dB

Analog output range 0~10V

Drive current 30 mA
Isolation voltage 3000 V.
Accuracy 0.05% of FSR
Drift + 50 ppm/ °C
Input impedance 2 MQ

Digital output
sink current

4 channels open collector to 30 V
30 mA max. load

power dissipation 300 mW
Watchdog timer Yes
Power requirements +10 to +30 V_(non-regulated)
Power consumption 22W
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Figure A-6 ADAM-4016 Function Diagram
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A.7 ADAM-4017, 4017+ 8-Channel Analog Input Module

Table A-9 ADAM-4017 Specifications

Analog input channels Six differential
Two single-ended
Input type mV, V, and mA
Input range +150 mV, £500mV,
+1V, 45V, £10 V and £20mA
Output RS-485 (2-wire)
speed (bps) 1200, 2400, 4800, 9600, 19.2K, 38.4K
maximum distance 4000 ft. (1200 m)
Isolation voltage 3000 V.
Sampling rate 10 samples/sec(total)
Bandwidth 13.1 Hz
Accuracy 10.1% or better
Zero drift 6 pv/ °C
Span drift 25 ppm /°C
CMR @ 50/60 Hz 92 dB
Input impedance 2 MQ
Watchdog timer Yes
Power requirements +10 to +30 V(non-regulated)
Power consumption 12w
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Figure A-7 ADAM-4017 Function Diagram
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Technical specifications

A.8 ADAM-4018, 4018+ 8-channel Analog Input Module

Table A-10 ADAM-4018 Specifications

Analog input channels Eight differential for ADAM-4018

Input type mV, V, and mA

Input range J,K, T,E, R, S and B Thermocouple
+15 mV, £50 mV, £100 mV, £500mV,
+1V, 2.5V, and £20mA

Output RS-485 (2-wire)

speed (bps)
maximum distance

1200, 2400, 4800, 9600, 19.2K, 38.4K
4000 ft. (1200 m)

Isolation voltage 3000 V.

Sampling rate 10 samples/sec(total)
Bandwidth 13.1 Hz

Accuracy 10.1% or better

Zero drift +0.3 pv/°C

Span drift 25 ppm/°C

CMR @ 50/60 Hz 92 dB

Input impedance 1.8 MQ

Watchdog timer Yes

Power requirements

+10 to +30 V, (non-regulated)

Power consumption

0.8W

Figure A-8 ADAM-4018 Function Diagram
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Table A-11 ADAM-4018/4018+ Range Accuracy for Thermocouple

Input Range Input Range Typical Maximum Units
Code (Hex) Accuracy Error
OE J thermocouple 0 to -1.0 -15 C
760 C
OF K thermocouple 0 to -1.0 -15 C
1000 C
10 T thermocouple -100 to -1.0 -15 C
400 C
11 E thermocouple 0 to -1.0 -15 C
1000 C
12 R thermocouple 500 to -1.2 -25 C
1750 C
13 S thermocouple 500 to -1.2 -25 C
1750 C
14 B thermocouple 500 to -2.0 =30 C
1800 C

NOTE: Because the CJC sensor of ADAM-4018/4018M is located in the
side of channel 0 to 4, the measurement will have the difference + 1 °C
between channel 0 ~ 4 and channel 5~ 7.
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Table A-12 ADAM-4018M Specifications

Analog input channels

Six differential
Two single-ended

Input type mV, V, and mA

Input range J, K, T, E, R, Sand B Thermocouple
15 mV, £50 mV, £100 mV, £500mV,
and +20mA

Output RS-485 (2-wire)

speed (bps)

maximum distance

1200, 2400, 4800, 9600, 19.2K, 38.4K
4000 ft. (1200 m)

Isolation voltage 500 V.

Sampling rate 10 samples/sec(total)
Bandwidth 13.1Hz

Accuracy +0.1% or better

Zero drift 0.3 pv/°C

Span drift +25 ppm/°C

CMR @ 50/60 Hz 92 dB min

Input impedance 1.8 MQ

Storage capacity
Standard log
Event log
Mixed log

128 KB Flash memory

38,000 samples (total)

16,300 samples (total)

16,300 data samples and 9,300 event
samples (total)

Storage type

Write to end of memory, or circular memory

Logging mode

Standard log, Event log or Mixed log

Sampling interval

2 sec. to 18 hours

Measurement duration

330 minutes to 20 years

Watchdog timer

Yes

Power requirements

+10 to +30 V (non-regulated)

Power consumption

1.8W
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A.10 ADAM-4021 Analog Output Module

Table A-13 ADAM-4018M Range Accuracy for Thermocouple

Input Range Input Range Typical Maximum Units
Code (Hex) Accuracy Error
OE J thermocouple 0 to -1.0 -15 C
760 C
OF K thermocouple 0 to -1.0 -15 C
1000 C
10 T thermocouple -100 to -1.0 -15 C
400 C
11 E thermocouple 0 to -1.0 -15 C
1000 C
12 R thermocouple 500 to -1.2 -2.5 C
1750 C
13 S thermocouple 500 to -1.2 -2.5 C
1750 C
14 B thermocouple 500 to -2.0 -3.0 C
1800 C

NOTE: Because the CJC sensor of ADAM-4018/4018M islocated in the
side of channel 0 to 4, the measurement will have the difference + 1 °C
between channel 0 ~ 4 and channel 5~ 7.
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Figure A-9 ADAM-4018M Function Diagram
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Table A-14 ADAM-4021 Specifications

Output range

mA,V

Input
speed (bps)
maximum distance

RS-485 (2-wire)
1200, 2400, 4800, 9600, 19.2K, 38.4K
4000 ft. (1200 m)

Accuracy

+0.1% of FSR for current output
+0.2% of FSR for voltage output

Readback accuracy

+0.1% of FSR

Zero drift

voltage output +30 pv/ °C
current output 0.2 pA/ °C
Span temperature 25 ppm/ °C
coefficient
Isolation rated voltage 3000 V.

Programmable output slope

0.125 to 128.0 mA/s
0.0625 to 64 V/s

Current load resistor

0 to 500 Q (source)

Bandwidth

100 samples per second

Output impedance

050Q

Watchdog timer

Yes

Power supply

+10to +30 V. (non-regulated)

Power consumption

14W
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Figure A-10 ADAM-4021 Function Diiagram
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Technical specifications

A.11 ADAM-4050 Digital /O Module

Table A-15 ADAM-4050 Specifications

I/ O Channels 7 inputs
8 outputs
Input/Output RS-485 (2-wire)

speed (bps)
maximum distance

1200, 2400, 4800, 9600, 19.2K, 38.4K
4000 ft. (1200 m)

Digital Output
sink-current

8-channel open collector to 30 V
30 mA

power dissipation 300 mW
Digital Input 7-channel
logic level 0 +1 V max.
logic level 1 +3.5t0 +30 V
Pull-up current 0.5 mA, 10K resistor to +5 V
Watchdog timer Yes

Power supply

+10 to +30 V. (non-regulated)

Power consumption

04 W
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Figure A-11 ADAM-4050 Function Diagram
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Technical specifications

A.12 ADAM-4052 Isolated Digital Input Module

Table A-16 ADAM-40521/4052 Specifications

I/ O channels 16 isolated input for ADAM-4051
8 inputs
(6 fully independent isolated channels, and
2 isolated channels with commond ground)
for ADAM-4052

Input/Output RS-485 (2-wire)
speed (bps) 1200, 2400, 4800, 9600, 19.2K, 38.4K
maximum distance 4000 ft. (1200 m)

Digital input ADAM-4051
Dry Contact:

Logic level 0: Close to GND

Logic level 1: Open

Wet Contact:

Logic level 0: +3V max.

Logic level 1: +10 to 50V

ADAM-4051/4052

Logic level 0: +1V max.

Logic level 1: +3.5to +30 V

Input resistance 3kQ@05W

Isolation voltage 5000 V6

Watchdog timer Yes

Power supply +10 to +30 V. (non-regulated)
Power consumption 0.4W
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Figure A-12 ADAM-4052 Function Diagram
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A.13 ADAM-4053 16-channel Digital Input Module

Table A-17 ADAM-4053 Specifications

I/ O channels 16 inputs

Input/Output RS-485 (2-wire)
speed (bps) 1200, 2400, 4800, 9600, 19.2K, 38.4K
maximum distance 4000 ft. (1200 m)

Digital Input Dry Contact:

logic level 0: close to GND
logic level 1: open

Wet Contact:
logic level 0: +2V max
logic level 1: +4 V to +30 V

Effective distance 500 m max.

(dry contact only)

Watchdog timer Yes

Power supply +10 to +30 V. (non-regulated)
Power consumption 1.0W

A-30 ADAM 4000 Series User's Manual



Appendix A

Figure A-13 ADAM-4053 Function Diagram
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A.14 ADAM-4060 Relay Output Module

Table A-18 ADAM-4060 Specifications

Digital ouput 4-channel relay,
2 form A,
2formC

Input RS-485 (2-wire)

speed (bps)
maximum distance

1200, 2400, 4800, 9600, 19.2K, 38.4K
4000 ft. (1200 m)

Contact rating

AC: 0.6 A/125V; 0.3 A/250 V
DC: 2 A/30V; 0.6 A/110V

Breakdown voltage 500V, (50/60 Hz)
Relay on time (typical) 3 msec

Relay off time (typical) 1 msec

Total switching time 10 msec

Insulation resistance

1000 MQ minimum at 500 V.

Watchdog timer

Yes

Power supply

+10 to +30 V. (non-regulated)

Power consumption

0.8W
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Figure A-14 ADAM-4060 Function Diagram
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A.15 ADAM-4080 Counter/Frequency Input Module

Table A-19 ADAM-4080 Specifications

Input channels

Two independent 32-bit counters

Input frequency

50 kHz max.

Input mode Isolated or non-isolated
Isolation input level

Logic level 0 +1 V max

Logical level 1 +3.5Vto+30V
Isolation voltage 2500 Vo

Non-isolation input level Programmable threshold

Logic level 0
Logic level 1

0 to +5V (default = 0.8 V)
0to +5V (default = 2.4 V)

Input pulse width

>10 psec

Maximum count

4,294,967,295 (32 bits)

Programmable digital

2 psec to 65 msec

noise filter

Alarming Alarm comparators on each counter
Preset type Absolute or relative

Frequency measurement

Range 5 Hz to 50 KHz

Programmable built-in
gate time

1.0/0.1 sec

Digital output channels
Sink current
Power dissipation

2 channels open collector to 30 V
30 mA max. load
300 mwW

Watchdog timer

Yes

Power requirements

+10 to +30 V. (non-regulated)

Power consumption

20wW
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Figure A-15 ADAM-4080 Function Diagram
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A.16 ADAM-4080D Counter/Frequency Input Module with

LED Display

Table A-20 ADAM-4080D Specifications

Input channels

Two independent 32-bit counters

Input frequency

50 kHz max.

Input mode Isolated or non-isolated
Isolation input level

Logic level 0 +1 V max

Logical level 1 +3.5Vto+30V
Isolation voltage 2500 Vo

Non-isolation input level
Logic level 0
Logic level 1

Programmable threshold
0to +5 V (default = 0.8 V)
0to +5 V (default = 2.4 V)

Input pulse width

>10 psec

Maximum count

4,294,967,295 (32 bits)

Programmable digital
noise filter

2 usec to 65 msec

Alarming

High and Low comparators on counter 1

Frequency Measurement

Range
Programmable built-in
gate time

5 Hz to 50 KHz
1.0/0.1 sec

Display

LED indicator 5-digit readout; CH 0 or CH 1
(programmable)

Digital Output Channels
Sink current

2 channels Open collector to 30 V
30 mA max. load

Power dissipation 300 mW

Watchdog timer Yes

Power requirements +10 to +30 V. (non-regulated)
Power consumption 20W
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Figure A-16 ADAM-4080D Function Diagram
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Data Formats and I/0 Ranges

B.1 Analog Input Formats
The ADAM analog input modules can be configured to transmit data to the
host in one of the following data formats:
-Engineering Units
-Percent of FSR
-Twos complement hexadecimal
-Ohms

B.1.1 Engineering Units

Data can be represented in engineering units by assigning bits 0 and 1 of
the dataformat/checksum/integrati on time parameter the value 00.

Thisformat presents datain natural units such as degrees, volts, millivolts
and milliamps. The engineering format isreadily parsed by the mgjority of
computer languages, because the total data string length, including sign,
digits and decimal point, does not exceed seven characters.

Input Range Resolution
- 15mV, - 50 mV 1 pV (three decimal places)
— 100 mV, — 150 mV, — 500 mV 10 pV (two decimal places)
-1V, -25V,-5V 100 pV (four decimal places)
-1V 1 mV (three decimal places)
- 20 mA 1 pA (three decimal places)
Type J and T thermocouple 0.01 C (two decimal places)
Type K, E, R, S and B thermocouple 0.01 C (one decimal place)

Dataisgrouped into aplus(+) or minus (-) sign, followed by five decimal
digitsand adecimal point. Theinput range which is employed determines
the resolution or the number of decimal places used asillustrated in the
following table:
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Examplel

Theinput valueis-2.65 and the corresponding analog input module is
configured for arange of £5 V. The response to the Analog Data In com-
mandis:

-2.6500(cr)

Example2
Theinput valueis 305.5°C. The analog input moduleis configured for a

type Jthermocouple whose rangeis (0° C to 760°C). The response to the
Analog Datalncommandis:

+305.50(cr)

Example3

Theinput valueis+5.653 V. The analog input moduleis configured for a+5
V range. When the engineering units format is used, the ADAM Series
anal og input modules are configured so that they automatically provide an
overrange capability. The response to the Analog Data In command in this
caseis:

+5.6530(cr)

B.1.2 Percent of FSR

Thismode is used by setting bits 0 and 1 of the data format/checksum /
integration time parameter to 01. The format used in Percent of FSR consists
of aPlus(+) or minus(-) sign followed by fivedecimal digitsincluding a
decimal point. The maximum resolution possibleis0.01%. Thedecimal point
isfixed.

Datais given asthe ratio of the input signal to the value of the full-scale
range.
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Examplel

Theinput valueis+2.0 V. Theinput moduleisconfigured for arangeof £5V.
The response to the Analog Data In command is as follows:

+040.00(cr)
Thefull calibrated voltage range ranges from -100% to 100% as voltage

input ranges are alwaysbipolar. A £5V input would rangefrom -5V
(-100%0) to 5V (100%).

In thisexamplethe input is represented by +40% of the full-scale range
which equals (+(40/100) x 5V =+2.0V) theactual input value.

Example?2

Theinput valueis652.5°C. A typeK thermocouple (0°C to 1000°C) is
configured in the analog input module. The response to the Analog Data In
commandis:

+065.25(cr)

The result shows that the value of theinput (652.5°C) is 65.25% of the value
of the calibrated full-scale range (1000°C).

Thermocouple input ranges are aways assumed to be bipolar with zero
being the point of symmetry. This holds true regardless of the specified
range of operation. For example, when using atype Jthermocouple (0°C to
760°C) 760°C correspondsto +100% and 0°C correspondsto 0%. Evenif 0°
C lies outside the specified range of operation for the thermocouple, zero
will remain the point of symmetry. For instance, atype B thermocoupleis
specified for operation from +500°C to +1800°C. In thiscase +1800°C
correspondsto + 100% and 500° C correspondsto +27.77%.

The percentage isrelated to the full span of the configured range. If for
instanceanickel RTD is specified for -80°C to +100°C then thelower value
of -80°C equals 0% of span and the upper value of +100° C equals 100% of
span.
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When in the FSR mode, if avalue exceeds the uppermost value of the input

range, an overrange feature is automatically invoked by the ADAM analog

input modules. Take, for instance, an analog module which is configured for
ax5V range but one of thevaluesread is+ 5.5V. The resulting value would

then be 110%.

The readings must fall within the input range to be guaranteed of accuracy.
Although they aretypically linear readings which fall between the £100%
and +115% limitsare not accurate, but till generally linear. Readings
beyond these limits are neither accurate nor linear.

B.1.3 Twos complement hexadecimal

Easily transferred tointeger format the Twos Complement Hexadecimal
format representsthe datain ASCII hexadecimal form providing rapid
communication, high resolution and easy conversion to computer-compati-
bleinteger format.

To indicate twos complement hexadecimal bits0 and 1 of the dataformat/
checksum/integration time parameter must be set to 10. Thisformat displays
datain theform of a4-character hexadecimal string. Thisstring representsa
16-bit twos complement binary value. Positive full scaleis denoted as 7FFF
(+32,767) whilenegativefull scaleisrepresented by the value 8000 (-32,768).
Theresolution isoneleast significant bit (LSB) of 16 bits.

Example

Theinput valueis-1.234 V. An analog input moduleis configured for a
15V range. Thevaluereturnedis:

E069 (cr)

Thisvalueis equivalent to the signed integer -8087.

Input ranges with voltage and milliamp values are used with the full
calibrated voltage range from 8000 to 7FFF. For instance, an ADAM-4011
moduleisgivena+5V input range. Inthiscase-5V isrepresented as 8000h
and +5V isdenoted as 7FFFh.

When thermocoupl e input ranges are used, an input range which is bipolar
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and symmetric about zero is assumed. The following table provides several
examples.

Thermocouple Type Temp(eDr:;L:;ee SIjange Temperza:':;e) Range
J 0 Cto760 C 0000h - 7FFFh
T -100 Cto 400 C EOOOh - 7FFFh
R 500 Cto 1750 C 2492h - 7FFFh

The given span of the specified range is used to determine the RTD input
rangesfor twos complement hexadecimal values. Asan example, if the
nickel RTD isspecified for therange -80°C to +100°C, the respective values
in hexadecimal notation would be 8000h to 7FFFh.
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B.1.4 Ohms

To indicate ohms, set bits 0 and 1 of the data format/checksum/integration
time parameter to 11; thisdataformat isonly valid for ADAM-4013 analog
input modules.

The ohmsformat alows you to read the value of the RTD resistancein
ohms. It consistsof a“+” or “-” sign followed by five decimal digitsand a
decimal point. Theresolution (position of the decimal point) of Platinum-
Nickel RTDsis10m Q. (two decimal places).

For example, for a100 Q. platinum RTD specified for -100°Cto +100°C,
+100°C correspondsto +138.50 Q. and-100° C correspondsto +060.60 Q.
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B.2 Analog Input Ranges

Range |Input Displaved
Code |Range Data Formats |+F.S. Zero -F.S. Res%ld’iion
(hex) Description
Engineering )
Unite +15.000 —00.000 15.000 1 v
00 —-15mvVvV % of FSR +100.00 —000.00 -100.00 0.01%
Twos 1
Complement 7FFF 0000 8000 1LSB
Engineering
Unite +50.000 —00.000 -50.000 1 v
01 - 50 mVvV % of FSR +100.00 —000.00 -100.00 0.01%
Twos 1
Complement 7FFF 0000 8000 1LSB
Engineering
Unite +100.00 —000.00 -100.00 10 v
02 — 100 mVv % of FSR +100.00 —000.00 -100.00 0.01%
Twos 1
Complement 7FFF 0000 8000 1LSB
Engineering
Unite +500.00 —000.00 -500.00 10 v
03 — 500 mVvV % of FSR +100.00 —000.00 -100.00 0.01%
Twos 1
Complement 7FFF 0000 8000 1LSB
5”9'”eer'”9 +100.00 |-0.0000 |-1.0000  [100.00 v
nite
04 -1V % of FSR +100.00 —000.00 -100.00 0.01%
Twos 7FFF 0000 8000 1LSB!
Complement
5”9'”eer'”9 +2.5000 |-0.0000 |-2.5000  [100.00 v
nite
05 -25V % of FSR +100.00 —000.00 -100.00 0.01%
(T:WOS 7FFF 0000 8000 1LSB!
omplement
Engineering }
Unite +20.000 —00.000 20.000 1 v
06 -20mVvV % of FSR +100.00 —000.00 -100.00 0.01%
(T:WOS 7FFF 0000 8000 1LSB!
omplement
07 not used
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Range |Input Displayed
Code |Range Data Formats |+F.S. Zero -FS. Resolution
(hex) Description
5”9'”eer'”9 +10.000 |-00.000 |-10.000 |1 v
nite
08 —10mv % of FSR +100.00 |-000.00 [-100.00 |0.01%
Twos N
Complement | 7FFF 0000 8000 1LSB
5”9'”99””9 +5.0000 |-0.0000 |-5.0000 |100.00 v
nite
09 -5V % of FSR +100.00 |-000.00 [-100.00 |0.01%
Twos 1
Complement | 7FFF 0000 8000 1LSB
5”9'”69””9 +1.0000 |-0.0000 |-1.000 100.00 v
nite
0A -1V % of FSR +100.00 |-000.00 [-100.00 |0.01%
Twos 7FFF 0000 8000 1LSB!
Complement
5”9'”eer'”9 +500.00 |-000.00 |-500.00 |10 v
nite
0B —500mV  |% of FSR +100.00 |-000.00 |-100.00 |0.01%
Twos .
Complement | 7FFF 0000 8000 1LSB
5”9'”eer'”9 +150.00 |-000.00 [-150.00 |10 v
nite
e —150mV  |% of FSR +100.00 |-000.00 |-100.00 |0.01%
Twos i
Complement | 7FFF 0000 8000 1LSB
Engineering
oo +20.000 |-00.000 |-20.000 |1 v
oD —20 mvV % of FSR +100.00 |-000.00 [-100.00 |0.01%
Twos N
Complement | 7FFF 0000 8000 1LSB
Range Maximum | Minimum .
Code Igzl;tcsat?gr? Data Formats |Specitied |Specitied g?g‘ﬁﬁ)dn
(hex) P Signal Signal
Engineering | 760,000 |+000.00 |0.01 C
Type J Unite
OE Thermocouple % of FSR +100.00 +000.00 0.01%
0Cto760C
(T:WOS 7FFF 0000 1LSB!
omplement
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Range Maximum Minimum .
Code gzztctizat?cg)r? Data Formats |Specitied Specitied ggﬁ?’:}tﬁdﬂ
(hex) P Signal Signal
Engineering | ,1000.0 +0000.0 01cC
Type K Unite
OF Thermocouple % of FSR +100.00 +000.00 0.01%
0Ct01000 C |Twos )
Complement | 7FFF 0000 1LSB
Engineering |, 400,00 -100.00 001 C
Type T Unite
10 Thermocouple % of FSR +100.00 -0.25.00 0.01%
-100 C 10 400 C [Twos )
Complement | 7FFF E000 1LSB
Engineering | ,1000.0 +0000.0 01C
Type E Unite
11 Thermocouple % of FSR +100.00 +000.00 0.01%
0 C to 1000 C
Twos 7FFF 0000 1LSB!
Complement
Type R Eﬂﬁg‘ee”r‘g +1750.0 +0500.0 01cC
Thermocouple o o
12 500 C to 9% of FSR +100.00 +028.57 0.01%
1750 C Twos TFFF 2492 1LSB
Complement
Type R Egﬁg‘ee””g +1750.0 +0500.0 01cC
Thermocouple o o
13 500 C 1o : of FSR +100.00 +028.57 0.01%
1750 C Wos 1
Complement | 7FFF 2492 1LSB
Type B Egﬁg‘ee””g +1800.0 +0500.0 01cC
Thermocouple o o
14 500 C to : of FSR +100.00 +027.77 0.01%
1800 C Wos 1
Complement | 7FFF 2381 1LSB
Egﬁg‘ee””g +100.00 -100.000 01C
100.00 W
Platinum RTD | % of FSR +100.00 +000.00 0.01%
20 1a= 00385 Twos
- 1
-100 C to 100 C |Complement | /7T 8000 1LsB
Ohms +138.50 +060.60 10 mwW
E”.%'”ee””g +100.000 +000.00 01cC
100.00 W nite
o1 Platinum RTD | % of FSR +100.00 +000.00 0.01%
a =.00385 Twos N
0Ct100C |Complement |’7FF 0000 1LsB
Ohms +138.50 +100.00 10 mw
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Range Maximum Minimum :
Code Igzl;tcsat?gr? Data Formats |Specitied Specitied gésgﬁfodn
(hex) P Signal Signal
Engineering | 540,00 +000.00 0.01C
100.00 W Unite
- Platinum RTD  |% of FSR +100.00 +000.00 0.01%
a=.00385 Twos 7FFF 0000 1LSB!
0Cto200C Complement
Ohms +175.84 +100.00 10 mw
Engineering | 600,00 +000.00 0.01C
100.00 W Unite
- Platinum RTD | % of FSR +100.00 +000.00 0.01%
a=.00385 Twos 7FFF 0000 1 LSBt
0 Cto600C Complement
Ohms +313.59 +100.00 10 mw
Eﬂﬁg‘ee””g +00.00 -100.00 0.01C
100.00 W
ot Platinum RTD | % of FSR +100.00 +000.00 0.01%
a =.00392 Twos i
1100 C 10 100 C | Complement | 7FFF 8000 1LSB
Ohms +139.16 +060.60 10 mw
Engineering | ,100.00 +000.00 001 C
100.00 W Unite
- Platinum % of FSR +100.00 +000.00 0.01%
RTD9285 Twos 7FFF 0000 1LSB
0Cto100C Complement
Ohms +139.16 +100.00 10 mw
Engineering | 540,00 +000.00 0.01C
100.00 W Unite
- Platinum RTD | % of FSR +100.00 +000.00 0.01%
a=.00392 Twos 7FFF 0000 1LSBt
0Cto200C Complement
Ohms +177.13 +100.00 10 mw
Engineering | ,500.00 +000.00 001 C
100.00 W Unite
”7 Platihum RTD | % of FSR +100.00 +000.00 0.01%
a =.00392 Twos )
0Ct0600C |Complement |’TFF 0000 1LsB
Ohms +317.28 +100.00 10 mw
Eﬂﬁg‘ee””g +100.000 -80.00 0.01C
28 ll\ﬁgk\é‘l’ ~TD % of FSR +100.00 +000.00 0.01%
-80 Cto 100 C | Twos 7FFF 8000 1LSB
Complement
Ohms +200.64 +066.60 10 mw
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Range Maximum Minimum .
Code :ggl;t(;?apgr? Data Formats | Specitied Specitied gfs%ﬁ'ﬁ,dn
(hex) pti Signal Signal
LEJ”%'”ee””g +100.00 +000.00 001 C
100.00 W nite
Nickel RTD % of FSR +100.00 +000.00 0.01%
29 -
a =.00392 Twos 7FFF 0000 1LSBt
0Cto100C Complement
Ohms +200.64 +120.00 10 mw
NOTE: 1 ResolutionisoneLSB of 16 bits
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B.3 Analog Output Formats
You can configure ADAM analog output modules to receive data from the
host in one of the following data formats:
-Engineering Units
-Percent of FSR
-Twos complement hexadecimal

Datafor ADAM modules can be used in any one of the following data
formats:

B.3.1 Engineering Units

Thisformat is chosen by setting bits 0 and 1 of the data format/slew rate/
checksum parameter to 00.

Datais presented in natural units such as milliamps. The Engineering Units

format is readily parsed by most computer languages as the total data string
lengthisfixed at six characters: two decimal digitsadecimal point and three
decimal digits. Theresolutionis5 pA.

Example: An analog output module (address 01h) is configured for a0 to 20
mA range. If the output valueis + 4.762 mA theformat of the Analog Data
Out command would be#0104.762(cr).
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B.3.2 Percent of Span

The Percent of Span format is employed by setting bits 0 and 1 of the data
format/dlew rate/checksum parameter to O1.

Thisformat consistsof a“+” or “-” sign, three decimal digits, adecimal
point and two decimal digits. Datais presented as the value sent of the
output signal relative to the span of the output (percent of span).

The maximum resolution is0.2% of span (5 YA for the 0to 20 mA output
range) and the desired output valueis 10 mA the format of the Analog Data
Out command isasfollows:

#01+050.00 (cr)
indicating that the output is at 50% of span. The decimal point isfixed.

B.3.3 Hexadecimal

Thisformat is selected by setting bits 0 and 1 of the data format/slew rate/
checksum parameter to 10.

ASCII’'s condensed hexadecimal representation of data allows and provides
high resolution, quick communication and easy conversion to computer-
compatibleinteger format. Theformat consists of a 3-character hexadecimal
string representing a 12-bit binary value. Theresolution for the 0 to 20 mA
output range equal's .025% of span, whichis5 pA. The corresponding value
for 000is0 mA; likewise, thevalue FFF correspondsto 20 mA.
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B.4 Analog Output Ranges

Range Maximum Minimum
Code :ggl;tcﬁat?gr? Data Formats | Specitied Specitied ggts%lfltm on
(hex) P Signal Signal
Engineering
Unite 20.000 00.000 5
30 0to 20 mA % of FSR +100.00 +000.00 5
Hexadecimal
Binary FFF 000 5
Engineering
Unite 20.000 04.000 5
31 410 20 mA % of FSR +100.00 +000.00 5
Hexadecimal
Binary FFF 000 5
Engineering
Unite 20.000 00.000 2.442 mA
32 Oto 10V % of FSR +100.00 +000.00 2.442 mA
Hexadecimal
Binary FFF 000 2.442 mA
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C.1 ADAM Dimensions
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Figure C-1 ADAM Modules Dimensions
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C.2 Installation

C.2.1 DIN-Rail Mounting

Figure C-2 DIN-Rail Adapter

Appendix C Technical Diagrams Cc-3



Technical Diagrams

Figure C-3 DIN-Rail Mounting
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C.2.2 Panel Mounting
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Figure C-4 Panel Mounting Bracket Dimensions
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Figure C-5 Panel Mounting
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C.2.3 Piggyback Stack

Figure C-6 Piggyback Stack
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Utility Software

D.1 ADAM-4000 Utility Software
Together with the ADAM modulesyou will find a utility disk containing
utility softwarewith thefollowing capabilities:
- Module configuration
- Modulecalibration
- Data Input and Output
- Alarm settings
- Autoscan of connected modules
- Termina emulation

Thefollowing text will give you abrief instruction how to use the
program.



Utility Software

Main menu

The main screen consists of amenu bar at the top side of the screen and a
status field which displays information about the connected modules.
When you first start the program, it will automatically scan for any attached
modules and display their data. The status field lists module characteristics,
module configuration parameters and in or output values.
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Figure D-1 Main screen

Normally you will use the Search command to scan the network. Highlight
the Search command on the menu bar and press <Enter> (or smply press
the“s’ key). The“ Search Installed Modules’ window will then appear to
prompt you to enter the range it should scan. Input avalue 0 and 256
decimdl.

NOTICE: When changing configuration, calibration or alarm parameters,
you should always make sure that a window appears notifying you that
the target module has confirmed the changes.

An asterix sign “ *” before the modul es address indicates that the module
isinthe INIT* state
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Setup

Select Setup from the top bar and a selection bar will appear in the status
field. First, move the selection bar over the module you wish to configure
and select it by pressing <Enter>. A configuration screen will appear with
the settings available for its module type and the current values of its
inputs. An exampleisshownin Figure D-2 for an ADAM-4011 module.
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Figure D-2 Setup options

Herethere arethree different options, Configure, Edit-dataand Alarm/
Counter. To change the basic settings, select Configure and press
<Enter>. (To return to the previous screen without making any changes,
press <ESC>. Thisworksfor most screensin the program.)

Highlight the parameter you wish to change and press <Enter>. A
window will appear with the configuration optionsfor that parameter.
Highlight the proper value and hit <Enter>. For some parameters, such as
alarm high and low limit values, you will need to typein aspecific value
after selecting the parameter.
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The Checksum and Baud rate options need special attention since they can
only be changed when an ADAM moduleisinthe INIT* state. To place a
modulein INIT state, itsINIT terminal should be connected to its GND
terminal (see Baud rate and Checksum in Chapter 2). When the ADAM
moduleisnotin INIT mode, an error message will appear. WhenitisinINIT
mode, awindow to change the Checksum or an option window showing
you the valid baud rates will appear, depending on your choice.

After you have made the changes for ablock of parameters, press <ESC>.
You will be asked if you are satisfied with the changes you have made or
not. Answer y to keep the changes you have made, n to escape without
changing the values.

A similar procedure appliesfor alarm settings. Note that only the ADAM-
4011 and ADAM-4012 analog input modul es provide alarming and event
counting.

If you wish to set the values of the modul€'s outputs, select from the
configuration screen menu and press <Enter>. Next highlight the output
channel and toggle its value with the spacebar. Note that the digital outputs
cannot be used when alarming functions are activated.

After you have made all necessary changes to the module configuration,
you must issue the Run command to send the data to the Modules and let
the changes take effect. If you select Quit instead of Run, the changes you
have just made will not take effect and you will leave the program.

Calibration

Press <Enter> on the Calibrate option on the top bar and a selection bar
appearsin the status field. Move the selection bar over the module you
wish to configure and select it by pressing <Enter>. Only analog input and
output modules can be calibrated. If the moduleis an analog input module,
you will be ableto choose, for example, Zero Calibration. The screen will
thenlook like Figure D-3.

To learn what steps should be taken to calibrate both input and output
modules, refer to Chapter 5, Calibration.
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Figure D-3 Zero Calibration

File
This option allows you to update the status field and can gives you a

hardcopy of all the connected modules that are shown on the screen. You

can also print thisinformation.

Terminal

This option alows you to directly send and receive commands on the RS-

485 line. It hastwo options. Command Test and Terminal Emulation.

With Command Test you send commands one at atime by typing them into

the top blank and pressing <Enter>. The response appears in the bottom
blank. To send the command again, ssmply press <Enter> again.
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Terminal Emulationisafull screen version of Command Test. (See Figure D-
4, below.) Previous commands and their responses stay on the screen for
you to refer to. If you want to repeatedly send a command, press <F10> and
adialogue box will appear into which you can enter the command. Press
<Enter> to send the command. To stop the repeating command, press any
key.
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Figure D-4 Terminal Emulation

A box on the right hand side of the screen shows the communication
parameters for the serial line such as the baud rate and number of stop hits.

Quit
Choosing the Quit option endsthe ADAM utility program.
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D.2 ADAM-4018M Utility Software

The ADAM-4018M isdesigned to add memory to the ADAM-4018. To
simplify matters, it usesthe same software utility asthe ADAM-4018, but
with afew additional memory function settings:

Configuration setting

Alarm setting

Operation setting

Datareading

Thefollowing text provides a brief introduction on software usage.

Configuration setting

The configuration setting allows you to set the sampling interval, standal-
one mode, data logger mode and channel enable/disable status. The
sampling interval can be set from 2 to 65,535 seconds. To operate the
ADAM-4018M inthefield, you must power on the memory module by
setting the standalone mode as"Y ES'. Otherwise, the datawill not be

recorded.
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There are three data logging modes.

1 Standard Mode: All eight channels serve asthe standard logger to
record normal dataaccording to the sampling interval.

2 Event Mode: All eight channels serve asthe event logger in caseswhen
the datarecording value either exceedsthe High Alarm limit or goes
below theLow Alarmlimit.

3.Mixed M ode: Channels0-3 serve asthe standard logger, while channels
4-7 serve asthe event logger.

NOTE For channel setting, "E" means Enable the channel to record data,
"D" meansto Disable.
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Alarm setting
This screen allows users to set the high/low alarm limit. Its range is from -
65,535 to +65,535.

Operation setting

This screen allows users to "START/STOP" the storage function of the
memory module and to select the option to transfer ADAM-4018M memory

data to the host.
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Data reading

This screen allows users to read data stored in the memory, after the data has
been transferred to the host.

NOTE 1.When standalone mode (in Memory Configuration Settings) is
set to "NO" and you want to read data from the data logger, you MUST set
the operation mode to "STOP" before you read data.

NOTE 2.In standalone mode, if an LED light begins to blink once per
second, 15 seconds after power isturned on, this means that the memory is
not working. Turn the power off, then back on, and check the memory.
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RS-485 Network

EIA RS-485 isindustry’s most widely used bidirectional, balanced
transmission line standard. It is specifically developed for industrial multi-
drop systems that should be able to transmit and receive data at high rates
or over long distances.

The specifications of the EIA RS-485 protocol are as follows:

-Max line length per segment: 1200 meters (4000 feet)

-Throughput of 10 Mbaud and beyond

-Differential transmission (balanced lines) with high resistance against
noise

-Maximum 32 nodes per segment

-Bi-directional master-slave communication over asingle set of twisted
pair cables

-Parallel connected nodes, true multi-drop



RS-485 Network

ADAM modules are fully isolated and use just asingle set of twisted pair
wiresto send and receive!l  Since the nodes are connected in parallel they
can be freely disconnected from the host without affecting the functioning
of the remaining nodes. In industry shielded twisted pair is preferable due
to the high noise ratio of the environment.

When nodes communicate through the network, no sending conflicts can
occur since a simple command/response sequence is used. Thereis always
one initiator (with no address) and many slaves (with address). In this case
the master is a personal computer that is connected with its serial, RS-232,
port to an ADAM RS-232/RS-485 converter. The slaves arethe ADAM 1/
O modules. When modules are not transmitting data, they arein listen
mode. The host computer initiates a command/response sequence with one
of the modules. Commands normally contain the address of the module the
host wants to communicate with. The module with the matching address
carries out the command and sends its response to the host.

E.1 Basic Network Layout

Multi-drop RS-485 implies that there are two main wires in an segment.
The connected modules tap from these two lines with so called drop cables.
Thus all connections are parallel and connecting or disconnecting of a node
doesn’'t affect the network as awhole. Since ADAM modules use the RS-
485 standard, and use an ASCII-based commands set, they can connect and
communicate with all ASCII-based computers and terminals. The basic
layouts that can be used for an RS-485 network are:

Daisychain

The last module of a segment is arepeater. It isdirectly connected to the
main-wires thereby ending the first segment and starting the next segment.
Up to 32 addressable modules can be diasychained . Thislimitationisa
physical one. When using more modules per segment the IC driver current
rapidly decreases, causing communication errors. Totally the network can
hold up to 256 addressable modules. The limitations for this number is the
two number hexadecimal address code that knows 256 combinations. The
ADAM converter, ADAM repeaters and the host computer are non
addressable units and therefore are not included in these numbers.

E-2

ADAM 4000 Series User's Manual



Appendix E

| Segment 1 | Segment 2
[ I
- =
= Converter
RS-232/RS-485 RS-485 Repeater 1
RS-232

Figure E-1 Daisychaining
Star Layout

In this scheme the repeaters are connected to drop-down cables from the
main wires of the first segment. A tree structure is the result. This scheme
is not recommended when using long lines since it will cause a serious

amount of signal distortion due to asignal reflection in a several line
endings.

D Converter

RS-232/RS-485

= RS-485
B @ -
RS-232

Repeater 1 @ Repeater 2 Repeater N @

ADAM I/O
Modules v

117

Figure E-2 Star structure

Appendix E RS-485 Network E-3



RS-485 Network

Random
This is a combination of daisychain and hierarchical structure

D Converter
| . RS232IRS-485 RS-485
% | U — — Repeater 2
RS-232
Repeater 1 @

ADAM I/O
Modules

«—

T77

Figure E-3 Random structure
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E. 2 Line Termination

Each discontinuity in impedance causes reflections and distortion.

When an impedance discontinuity occurs in the transmission line the
immediate effect is signal reflection. Thiswill lead to signal distortion.
Specialy at line ends this mismatch causes problems. To eliminate this
discontinuity terminate the line with aresistor.

PROBE HERE

RX

DRIVER L/\Aq Rt RECEIVER

RX

Rt=120Q

Rt=47 W

Rt=470Q

Figure E-4 Signal Distortion

The value of the resistor should be a close as possible to the characteristic
impedance of the line. Although receiver devices add some resistance to
the whole of the transmission line, normally it is sufficient to the resistor
impedance should equal the characteristic impedance of the line.
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Example:

Each input of the receivers has a nominal input impedance of 18 kW
feeding into a diode transistor- resistor biasing network that is equivalent to
an 18 kQ input resistor tied to a common mode voltage of 2.4 V. It isthis
configuration which provides the large common range of the receiver
required for RS-485 systems! (See Figure E-5 below).

RX

Pr
bl

bk

B

g 1200 OC ] DO 3200 4 —J/’i
J_J
Master Slave (End)

Slave

s s
DX RX

Figure E-5 Termination resistor locations

Because each input is biased to 2.4 V, the nominal common mode voltage
of balanced RS-485 systems, the 18 kQ on the input can be taken as being
in series across the input of each individual receiver.

If thirty of these receivers are put closely together at the end of the trans-
mission line, they will tend to react as thirty 36kQ resistorsin parallel with
the termination resistor. The overall effective resistance will need to ne
close to the characteristics of theline.
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The effective parallel receiver resistance RP will therefore be equal to:

R, =36 x 10%¥30 = 1200 W

While the termination receiptor R, will equal:

R, =R,/[1-R/R]

Thusfor aline with a characteristic impedance of 100 Q resistor, the
termination resistor R should be:

R, =[1-100/1200] =110 Q

Since this value lies within 10% of the line characteristic impedance. Thus

as already stated above the line termination resistor R, will normally equal
the characteristic impedance Z ..

The star connection causes a multitude of these discontinuities since there
are severa transmission lines and is therefore not recommend.

NOTICE: The recommended wiring method that causes a minimum
amount of reflection is daisy chaining where all receiverstap from one
transmission line and needs to be terminated only twice.
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E.3 RS-485 Data Flow Control

The RS-485 standard uses asingle pair of wiresto send and receive data.
This line sharing requires some method to control the direction of the data
flow. RTS (Request To Sent) and CTS (Clear To Sent) are the most
commonly used method.

Host command | Module reply

Figure E-6 RS-485 data flow control with RTS

Intelligent RS-485 Control

ADAM-4510 and ADAM-4520 are both equipped with an /O circuit
which can automatically sense the direction of the data flow. No handshak-
ing with the host (like RTS, Request to Send) is necessary to receive data
and forward it in the correct direction. Y ou can use any software written
for half-duplex RS-232 with an ADAM network without modification.
The RS-485 control is completely transparent to the user.
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How to use the
Checksum feature

A checksum helps you to detect errors in commands from the host to the
modules, and in responses from the modules to the host. The feature adds
two extra checksum characters to the command or response string, which
does reduce the throughput.



How to use the Checksum feature

F.1 Checksum Enable/Disable

To enable configuration of a modul€’ s checksum feature, its INIT*
terminal should be shorted to its GND terminal, after which the module
should be rebooted. The checksum feature is enabled by setting bit 6 of the
data format/checksum parameter to 1. To disable the checksum, set the
parameter to 0. Remember that when using the checksum feature, it should
always be enabled for all connected devices including the host computer.

The checksum is represented by a 2-character ASCII hexadecimal format
and is transmitted just prior to the carriage return. The checksum equals the
modul0-256 (100h) sum of all the ASCII values in the command preceding
the checksum. If the checksum in a command is missing or incorrect the
module will not respond.

Example 1

The following is an example of an Analog Data In command and response
when the checksum is enabled:

Command: #0588(CR)
Response: +3.56719D(CR)

The input value at the module at address 05h is +3.5671 V. (The date
format is engineering units.) The command checksum (88h) is the sum of
the ASCII values of the following characters: #, 0, and 5. The response
checksum (9Dh) is the sum of the ASCII values of the following charac-
ters; “>" ‘47 43T e 4B A" 7" and Y17 .
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Example 2

This example explains how to calculate the checksum value of a Read
High alarm limit command string:

Case 1. (If the Checksum featureis disabled)

Command: $O7RH(cr)

Response: 107+2.0500(cr) when the command is valid.
Case 2. (If the Checksum feature is enabled)

Command: $O7RH25(cr)

Response: 107+2.0500D8(cr)

where:

25 represents the checksum of this command, and
D8 represents the checksum of the response.

The checksum of the command string is derived as shown below:
25h = (24h+ 30h + 37h + 52h + 48h) MOD 100h

The hexadecimal ASCII codesfor $, 0, 7, R, H are 24h, 30h, 37h, 52h and

48h respectively. The sum of these ASCII codes is 125h. The module-
256(100h) sum of 125h is 25h.
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Table F-1 Printable ASCII Characters

HEX ASCII HEX ASCI HEX ASCII

21 ! 40 @ 60

22 " 41 A 61 a
23 # 42 B 62 b
24 $ 43 C 63 c
25 % 44 D 64 d
26 & 45 E 65 e
27 ' 46 F 66 f
28 ( 47 G 67 g9
29 ) 48 H 68 h
2A * 49 | 69 i
2B + 4A J 6A j
2C , 4B K 6B k
2D - AC L 6C |
2E . 4D M 6D m
2F / 4E N 6E n
30 0 4F o) 6F 0
31 1 50 P 70 p
32 2 51 Q 71 q
33 3 52 R 72 r
34 4 53 S 73 s
35 5 54 T 74 t
36 6 55 U 75 u
37 7 56 \% 76 v
38 8 57 w 77 w
39 9 58 X 78 X
3A : 59 Y 79 y
3B ; 5A Z 7A z
3C < 5B [ 7B {
3D = 5C \ 7C |
3E > 5D 1 7D }
3F ? 5E A 7E ~

5F _
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