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Introduction

1.1 Overview

The ADAM Series is a set o fin telligent sen sor-to-computer
interface m odules containi ng built-in microprocessor. They are
remotely controlled through a simple set of commands issued in ASCII
format and t ransmittedi n RS-485 protocol. T hey provide si gnal
conditioning, isolation, r anging, A/ D a nd D/A co nversion, data
comparison, a nd digital c ommunication functions. S ome m odules
provide digital I/O lines for controlling relays and TTL devices.

Software Configuration and Calibration

By merely issu ing a co mmand fro m th e ho st co mputer, you can
change an analog input module to accept several ranges of voltage input,
thermocouple input or RTD input. All of the module’s co nfiguration
parameters i ncluding I/ O ad dress, com munication s peed, HI a nd LO
alarm, calib ration p arameters settin gs m ay b e set remotely. Re mote
configuration can be do ne by using either the p rovided menu-based
software or the command set’s configuration and calibration commands.

By sto ring con figuration and calibratio n parameters in a no nvolatile
EEPROM, modules are able to retain these parameters in case of power
failure.

Watchdog Timer

A watchd og timer sup ervisory function will au tomatically reset the
ADAM modules in th e event of system failure. Maintenance is thu s
simplified.

Power Requirements

Althought hem odules ar e de signed forst andard industrial
unregulated 24 V. power supply, they a ccept any power unit that
supplies power within the range of +10to +30 V.. The power supply

ripple must be | imited to 5 V peak-to-peak, and the immediate ripple
voltage should be maintained between +10 and +30 V..

Connectivity and Programming

ADAM modules can ¢ onnect to and communicate with all computers
and term inals. They  use RS-485 tra nsmission standa rds,a nd
communicate with ASCII format co mmands. T he com mand set for
every module type consists of approximately ten different commands.
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The command set for input modules is larger because it incorporates
alarm funct ions. All com municationst o and from t he m odule are
performed i n ASC II, which m eanst hat A DAM m odules ca n be
virtually programmed in any high-level language.

RS-485 Network

The RS-4 85 network provides | ower-noise sensor readings, as
modules can be placed m uch closer to the source. Up to 256 ADAM
modules may be connected to an RS-485 multi-drop network by using
the ADAM RS-485re  peater whichex tends the maximum
communication distance up to 4,000 ft. The host computer is connected
to the RS-485 network with one of its COM ports through the ADAM-
452x module (RS-232 to RS-422/485 converter).

To boost the network’s throughput, ADAM RS-485 repeater uses a
logical R TS si gnal t o manage t he re peater’s direction. The only two
wires that are needed for the RS-485 network, DATA+ and DATA-, are
inexpensive shielded twisted pair.

Panel/DIN Rail mounting

Chapter 1 Introduction 1-3
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ADAM modules can be mounted on any panels, brackets, or DIN
rails. They can also be stacked together.

The RS-485 network, together with screw-terminal plug connectors,
allows for sy stem expan sion, reconfiguration, a nd re pair wi thout
disturbing field wiring.

Protection against the environment

Since all th e co nfigurations are con trolled b y so ftware, th e
protection p rovided by the packaging is very i mportant. The pl astic
outer shell enh ances resistan ce ag ainst corro sive m aterials, m oistures
and vibrations. ADAM modules’ low power requirements help them to
operate in temperatures from 0 to 70 “C and in humidity from 0 to 95%

(non-condensing). Th ey are co mpactly bu ilt u sing au tomated SMT
technology. T herefore, t hey can be im plemented in water-tight and
explosion-proof industrial enclosures.

1.2 Applications
» Remote data acquisition
* Pr ocess monitoring
* Industrial process control
* Ener gy management
* Sup ervisory control
* Security systems
* Lab oratory automation
* Bu ilding automation
* Produ ct testing
* Di rect digital control

1-4 ADAM 4000 Series User's Manual
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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 configure modules before they are installed in a network. To help
you connect ADAM modules with sensor inputs, several wiring
examples are provided. At last, you will find a programming example
using the ADAM command set at the end of this chapter.

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

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 as an IBM PC/AT compatible, that can
output ASCII characters with a 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)
* RS-232/RS-485 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 is available, 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.
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Power supply

For the ease of use in industrial environments, the ADAM modules
are designed to accept industry standard +24 V_, unregulated power.

Operation is guaranteed when using any power supply between +10 and
+30 V.. Power ripples must be limited to 5 V 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 DC voltage drops must be
considered.

All modules use on-board switching regulators to sustain good
efficiency over the 10 to 30 V input range; therefore, we can assume
that the actual drawn current is inversely proportional to the DC voltage.
The following example shows how to calculate the required current that
a power supply should provide.

Assume that a +24 V__is used for five ADAM-4011 Analog Input

Modules, and the distance between modules and power supply is not
significant enough to cause a DC voltage drop. One ADAM-4011
module consumes a maximum of 1.2 Watts (W). The total required
power will equal to 5 x 1.2=6 W. A power supply of +24 V_should

therefore be able to supply a minimal current of 6 / 24=0.25 Amps.

Small systems may be powered by using wall-mounted modular
power supplies. Also, when modules operate in long communication
lines (>500 feet), it is often more reliable to obtain power locally
through modular power supplies. These inexpensive units can be easily
obtained from any electronic retail stores.

The power cables should be selected according to the length of the
power lines and the number of modules connected. When implementing
a network with long cables, the use of thicker wire is more suitable due
to the limitation of DC voltage drop. Furthermore, long wires can also
cause interference with communication wires.
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(8) GND 7O

— | Power Supply
4+ [+10V o +30Voe

Figure 2-1 Power Supply Connections

We advise the following standard colors (as indicated on the
modules) for each power line:
+Vs (R) Red
GND (B) Black

Communication Wiring

We recommend the use of shielded-twisted-pair cable in the ADAM
network for reducing interference purpose, but the cable has to comply
with the EIA RS-485 standard. Furthermore, only one set of twisted-
pair cable is required for transmitting Data. We advise the following
standard colors (as indicated on the modules) for each the
communication line:

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

ADAM Utility Software

A menu-driven utility program is provided for ADAM module
configuration, monitoring and, calibration. It also includes a terminal
emulation program that lets you communicate through the ADAM
command set. (See Appendix D, Utility Software and online help)
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Notice: User can refer our help file to see more details for explanation of

[ REATR SO T ADAM-5000TCP-6000 Uty

Utility operation.

I ADAM-5510 Series Mtility
Im LDAM Diver
[T ADAM-4500 Sevies Ttility
f ADAM-4000-5000 Utility Zr ADAM-4000-5000 Wity

* T v ¥

=] Relsase Note

ADAM Communication Speed

In ADAM series, the baud rate can be configured from 1200 bps to
38.4 Kbps. However, the baud rate of all modules in an RS-485
network must be the same.

ADAM lsolated RS-232/RS485 Converter (optional): ADAM-452x

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

ADAM Repeater (optional): ADAM-451x

When communication lines exceed 4000 ft (1200 meter) or more
than 32 ADAM modules are connected, a repeater should be
implemented. In a network, up to eight Repeater modules can be
connected allowing connection up to 255 ADAM modules. As with the
Converter module, the Repeater module is not addressable by the host
and the baud rate must be reset 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 if the baud rate is set correctly
beforehand.

Default Factory Settings

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

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

Option A Option B

RS-232 USB

REIRETN (i%e)
RETRETN 1%e)

€8F-SY 01 SN

Figure 2-2 Basic Hook-up of ADAM Module to Host Switches
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The following items are required to configure a module: an ADAM
converter module, a personal computer with RS-232 port (baud rate set
to 9600) and the ADAM utility software.

Configuration with the ADAM Utility Software

The easiest way to configure the ADAM module is by using the
ADAM utility software. It is a user friendly structured menu program
that will guide you through every step of the configuration. (See
Appendix D, Utility Software)

Changing the protocol from ADAM ASCII to Modbus

Some ADAM-4000 modules support both ADAM ASCII and
Modbus protocols, and the factory default setting of these modules is
ADAM ASCII protocol. If you would like to configure the modules to
Modbus protocol, please refer to Appendix H which describes how to
change the protocol in ADAM utility.

Configuration with the ADAM command set

ADAM modules can also be configured by issuing direct commands
through a terminal emulation program that is part of the ADAM utility
software. The following example will guide you through the setup of an
analog input module. Assume an ADAM-4011 Analog Input module
still has its default settings (baud rate 9600 and address 01h), and you
are being requested to send its default settings before any
reconfiguration is made.

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

Example:

Make sure that the module is properly connected and turn on all the
connected devices. Then, start the terminal emulation program, and
type in the following command:

$012(cr)

The command above requests the module with address 01 to send its
configuration status

101050600
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Module at address 01 responds that it is configured for an input
range of +/-2.5 V, baud rate of 9600, integration time of 50 ms (60 Hz).
The code also shows engineering units and no checksum checking or
generation.

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

(Please refer to Chapter 4, a full description of Command set syntax for
an analog input module)

When the module received the configuration command, it will
respond with its new address as shown below:

107(cr)

Before giving more commands to the module, please wait for 7
seconds to let the new configuration settings to take effect.

NOTICE: All reconfiguration except for changing baud rate and
checksum values can be done dynamically, and the modules are not
required to reset. However, all the connected devices are required to
reset by turning power off and on after the baud rate or checksum
values are changed. The baud rate or checksum values should be the
same for all the connected devices after the reconfiguration. See the
next page for a strategy in changing baud rate and checksum of the
network.
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2.3 Baud rate and Checksum

ADAM modules contain EEPROMs to store -configuration
information and calibration constants. The EEPROM replaces the
conventional array of switches and pots that are originally used for
specifying baud rate, input and output range... etc.

Since there is no visual indication of a module’s configuration status,
it is impossible to know the baud rate, address and other settings just by
looking at it. It might not be possible to establish communications with
a module whose baud rate and address are unknown. To overcome this
problem, most modules have an input terminal labeled INIT*. Booting
the module while connecting the INIT* terminal with the module’s
GND terminal forces the configuration into a known state called the
INIT* state. Besides, some newer modules have INIT switch which you
can set “Init” or “Normal” (See Figure 2.4). If you set the switch to
“Init”, then it becomes INIT* state.

INIT* state defaults:
Baud rate: 9600
Address:  00h
Checksum: disabled

Forcing the module in INIT* state does not change any parameters
in the module’s EEPROM. When the module is in 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.

Changing Baud rate and Checksum
Baud rate and checksum settings have several things in common:
 They should be the same for all modules and host computer.

* Their settings can only be changed by putting a module in the INIT*
state.

» Changed settings can only take effect after a module is rebooted

To alter baud rate or checksum settings, you must perform the
following steps:
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» Power on all components except the ADAM Module.

* Power the ADAM module on while shorting the INIT* and GND
terminals (See Figure 2-3) or set the INIT switch to “Init” (See

Figure 2-4)
POWER
Host 10 1o 30 VDO
RS—485

Figure 2-3 Grounding the INIT* Terminal

Init Normal

Figure 2-4 Set INIT switch to “Init”

* Configure the checksum status and/or the baud rate.
» Switch the power OFF to the ADAM Module.

* Remove the grounding of the INIT* terminal and turn on the
module, or set the INIT switch to “Normal”.

* Check the settings (If the baud rate has changed, the settings on the
host computer should be changed accordingly).
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2.4 Multiple Module Hookup

The Figure below is an example of how ADAM modules are connected
in a multiple module network:

A

BRIG)Y

Terminator
Resistor

Local

Rt

BRIC)Y

BRIGY

ne

DATA(Y)

485 | DATA=(0) i%; i

+Vs(R)
GND(B)

Host

RS-
Power Supply +
+10 to +30 VDC -

Figure 2-5 Multi-module Connection
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2.5 Programming Example

The following example is a simple program written in Visual Basic 6.0
that demonstrates how to get temperature reading which is stored in the
address of 01H from ADAM-4011 module.

Step 1. Using ADAM Utility to check the settings as the following below:
“Address = 01H”, “Baud rate = 9600 and “Checksum = Disabled”.

1 =10l x|
Eile Jools Help
_¢| | M| G|+

Bl PC — ADAM-4011 -

El F COM1 ~ Genersl Setting DataArsa

Address 0 HEx[1 Z{DEC | | Readngdlvaue: [+02800
BaudRate:  [3600Los | | Blaim Type Setiing
CheckSum: | Ercble disale = ﬂl

Firmwsare Yer IEA 3 " Hihg Alarm Lirnit

126 Update

Low Alarm Limit
553 L} Update

Integration Time : 50 el 50 Hz) =] Alam Status

Input Range:  [a Tt " B

DataFomat:  [ErgineeingUnits =]

o
g

Low Alarm: @ High Alarm g

Update [lear Lateh

[ AlCadibaion | | EventCounte
zeoca | S ||| Coberiidke 0
ol
CICCal || | orstoue: o | _ClearBvenom ||{ |
Reard Al succeeded!! @ | A
1 [ . ekl
Step 2. Run VB 6.0 and add a control via “Project\Component”.
_lol x|
File Edit View | Eroject Format Debug Run Ouery Dingram Tools Add-Ins Window Help |
”@ iy - T3 4ddEem Sy e|MEEERE >)|
3] idd MDI Form
". D @E E&Addl\dm‘hﬂe
-zrﬂmnaacmmm (ol
Generl | |0 " dd User Control =} P
=10] !
X £ i 20 Booperty Pees BT ol Fromeetl Eraject])
%@ £ User Doenment =5 Foms
A ol 43 FebCloss :.F1 Forml (Forml}
= idd Data Report
Add DHTML Page
F & 4dd Data Environment
= Mare hetivel! Desiguers... ¥
Ed dd Fls CiriD _
- s BT P S P Properties - Forml
amy
& R—— Lo Fomifom o
[ =] L Sl | Alghabetic | Cagried |
=] |0y ) =
Appermaace 1-3D
&~ butRedrsy  Fabe
- AP AP : il : IR IR IBackColor [ &HE000000:
g 50 500000 500000 5 50 5 500000 500000 Bariostis 2 Sizable
- Cepti Form!
5 SRR R e | [l (P =
(Hame)
Returns the neme used in code o identify
an object
o L]
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Step 3. Select “Microsoft Comm Control”

File Edit ¥iew Project Format Debnmg Run Query Disgram Tools Add-Ins Window Help

B-i3-8

FH| L ERAo =] ) | HMEESERH

[ Bz

L&}

Controls | Designers | Tnssrtzbls Obijects |

] LotMotesUI Activex Control module
[IMicrosoft Access BarCode Contral 9.0
] Microsaft ActiveX Plugin

[ Microsaft ADC Data Cantral 6.0 (OLEDE)
[ Micrasaft Agert Contral 2,0
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Step 5. Add three Command Buttons on the form as shown below
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Step 7. Click OPEN Button and type in the following codes. The source
codes are listed at the end of this section.

File Edit View [Project Format Debug Ewn Query Disgram Iools Add-Ins Window Help

- - & = =
B-h-iSHLERMo o) 1 = |HERYRE
[0 el
K -8 x|
Generl ] =
=13 x
. sood = B Projectl (I
: : -5 Farms
A [l . . E : : i, Fom
m = = OPEN m] SEND | . CLOSE |
d = I ! !
¥ & . . R EDRER R
EB Temp. Reading : [EEEEEEE <l 1 Bl
aw 2 : —1af x| =
=] [Commandl =] [etick =l omay Corun =]
Private Sub Commandl_Click()
O - =
* Buffer to hold input string
Dim Instring As String
' Use COMI,
MiComnl . ComnFort = 1
' U400 haud, no parity, & data, and 1 stop bit.
MiComml. Settings = "9600,M,5,1"
* Tell the control to read entire buffer when Input
* 1s used,
MiComnl . Inputlen = 0
' Open the port.
MiComnl . FortOpen = True
End Sub
Al ts

Step 8. Click SEND Button and type in the following codes. The source
codes are listed at the end of this section.

File Edit ¥iew Pmject Format Debug Run Query Disgram Tools Add-Tns Window Help

B-a-3 sl iRk o, ) R HNEFEEERA |
02
L H]| il
e | [0l =8
oy ] P23
oo =558 Projectl
e =)-43 Forms
A 01 Fon
[ =
F o=
5B = T
an 2 ~=1olx|
o = Commi Comm =
= Alghabeti |
] Frivate Sub Comnand2_C1ick(} B
' fend Get Al comnand to ADAM-4011 Madule at address DIH.
MConml Output = "#01" & Chr$(13) .
" Wait for data to come back to the serial port,
Do
DoEvents
Buffery = Bufferd & M3Comml. Input
Loop Until InStr(Buffer$, whCr) Caption
' Read the response till the carriage return character, Returnsfsets the fext
Textl.Text = Euffer
' Display the reading.
x|
End fnb
L] | || Bl
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Step 9. Click CLOSE Button and type in the following codes. The source
codes are listed at the end of this section.

File Edit View Project Format Debng Bun Query Diagram Tools Add-Ins Window Help
B-oh-EEH mRMo o], | HESERAR i
E[8:2

=
=] B Projectl {1

()43 Foms
B Fomr

P Project] - Forml

Commi Comm

|é = Command3 ~| |Click -
Euffer$ = Buffer$ & MSComnl, Input zl
Loop Until InStr{Buffer$, vbr

)
' Read the response till the carriage return character,
Textl Text = Buffer§
' Display the reading.

End Sub
FPrivate Sub Command3_Click()
Caption
' Close the serial port. Eetums/sets the text
MEComnl PortOpen = False
End Sub

Step 10. Run the Project — Click OPEN to open COM1 — Click SEND to
send the Get Temperature Reading Command. Now, you will find the
reading the same as the displayed format shown below.

=53]

cLose |

Temp. Reading : I> +025.60
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Program Source Codes:
¢+ OPEN Command Button:
Private Sub Command1_Click()
' Buffer to hold input string
Dim Instring As String
' Use COM1.
MSComm!1.CommPort = 1
' 9600 baud, no parity, 8 data, and 1 stop bit.
MSComm1.Settings = "9600,N,8,1"
' Tell the control to read entire buffer when Input

'is used.

MSComml.InputLen =0

' Open the port.

MSComm]1.PortOpen = True
End Sub

¢+ SEND Command Button:

Private Sub Command2_Click()
' Send Get AI command to ADAM-4011 Module at address 01H.
MSComm1.Output = "#01" & Chr$(13)
' Wait for data to come back to the serial port.
Do

DoEvents

Buffer§ = Buffer$ & MSComm1.Input
Loop Until InStr(Buffer$, vbCr)
' Read the response till the carriage return character.
Textl.Text = Buffer$
' Display the reading.

End Sub

¢+ CLOSE Command Button
Private Sub Command3_Click()
' Close the serial port.
MSComm1.PortOpen = False
End Sub
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1/0 Modules

3.0 The common specification of ADAM-4000 1/O Series

Communication:

®  RS-485 (2-wire) to host

®  Speeds: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 bps
(ADAM-4080, ADAM-4080D only support up to 38400 bps)

Max. communication distance: 4000 feet (1.2 km)

Power and communication LED indicator

ASCII command/response protocol

Communication error checking with checksum

Asynchronous data format: 1 start bit, 8 data bits, 1 stop bit, no parity
(N,8,1)

Up to 256 multidrop modules per serial port

Online module insertion and removal

Transient suppression on RS-485 communication lines

Power Requirement:
®  Unregulated +10 ~+30 V_

®  Protected against power reversal

Mechanical:
® (Case ABS+PC with captive mounting hardware
®  Plug-in screw Accepts 0.5 mm?2 to 2.5 mm2,

Terminal block  #14 ~22 or #14~28 AWG

Environment

® EMI Meets FCC Class A or CE
®  Operating Temperature -10~70° C (14 ~ 158°F)
® Storage Temperature -25~85°C (-13 ~185°F)
®  Humidity 5 ~ 95%, non-condensing
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3.1 ADAM-4011/4011D Thermocouple Input Modules

The ADAM-4011/4011D Thermocouple Input Modules use a
microprocessor-controlled integrating A/D converter to convert sensor
voltage, current or thermocouple signal into digital data. The digital
data is then translated into either two’s complement hexadecimal
format or percentage of full-scale range (FSR) according to the
module’s configuration. When prompted by the host computer, the data
is sent through a standard RS-485 interface.

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

has transformer-based isolation up to 500 V)

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

The ADAM-4011D provides an open thermocouple detection
function. Users can use a simple command to detect whether the
thermocouple is opened or closed. The module also 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)

The 4 digits LED display on the back of the ADAM-4011D lets
you monitor the process readings right at their source. The module
displays readings in a wide variety of formats as well as high-low alarm
messages. The ADAM-4011D offers flexibility, easy installation, and
direct availability of process data. For critical process monitoring, this
module is the ideal choice.

Digital Input/Output

The ADAM-4011/4011D Thermocouple 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 may be used to 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 remote
digital signal.
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Event counting

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 is 65535. The count will maintain at
65535 even if the actual number of events exceeds 65535. The counter
can be read or reset to zero by the host computer.

Since the Event counter’s data are not stored in EEPROM, the event
counter is cleared and set to zero after every reset or start up of the
analog input module.

Alarm signaling

Analog input modules include High and Low alarm functions. High
and Low alarm limits may 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)
equals to High alarm state, and Digital Output channel 0 (DOO0) equals
to Low 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 a comparison with the
High and Low limit. When the input value exceeds one of these limits,
the High or Low alarm state is set to ON.

There are two alarm mode options, Momentary and Latching. If the
alarm is in Latching mode, the alarm will stay on even if the input value
returns within the limits. An alarm in Latching mode can be turned OFF
by giving a Clear Alarm command from the host computer. A Latching
alarm is cleared by the module when the opposite alarm is set. When
the module receives a value that is lower than the Low alarm limit, it
will clear the High alarm and turn the Low alarm ON.

When the alarm is in Momentary mode, the alarm will be turned
OFF as soon as the input value returns within the limits.

The arrangement of coupling High and Low alarm states with
Digital Output lines may be utilized to build ON/OFF controllers that
can operate without the involvement of host computer.
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Function Description for the ADAM-4011 Thermocouple Input
Module

To provide a better understanding of the ADAM module functions,
the following is a description of the module ADAM-4011 with the most
extensive set of functions.

All analog input data first flow through the PGA (programmable
gain amplifier). The amplifier can vary its gain from 1 to 128. The PGA
then automatically adjusts the signal to a range from -2.5 V to +2.5 V.
This ensures an 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 calibrations, Auto Zero and Auto
Span calibrations, take place automatically in startup or reset. Normal
calibration is used to adjust the signal according to calibration
parameters defined by the user.

The digital 10 Hz filter provides a steady state output by using the
A function.

Before the data enter the microprocessor, they pass through an
optical isolation device which prevents the chance of circuit damaging
caused by power surges from the ground terminal.

The microprocessor has six basic functions:

- Linearization of T/C (Thermocouple)

- Communication software and command set

- Calibration software

- Alarm monitoring

- Event counting

- Management of the EEPROM device that holds the system parameters
- Data transformation

After data have been transformed to the right data format, they are
being passed on to the RS-485 output port.

If an input value exceeds the High alarm setting or falls below the
Low alarm setting, a flag is set in one of the Digital Output channels.
Finally, the on-board switching regulator accepts voltage between +10
and +30 V., and it has an isolation value of 500 V. to protect your
equipment from damages caused by power surges.
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ADAM-4011 Thermocouple Input Module

ClClm

ADAM—4011

DATA _CODE | INPUT RANGE
ACQUISITION __00 15mv
MODULE il 50mv
100mV.

500mV
1

INPUT:
mV,V,mA - 20mA
Ther /¢

OUTPUT:
RS—485

Figure 3-1 ADAM-4011 Thermocouple Input Module

Accepts:

-J,K, T, E, R, S and B thermocouples

- Millivolt inputs: £15 mV, £50 mV, £100 mV and +500 mV
- Volt inputs: £1 Vand £2.5V

- Current input: £20 mA (Requires a 125  resistor)

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

Depending on the module’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-scale range (FSR)
- Two’s complement hexadecimal
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ADAM-4011D Thermocouple Input Module

%%,

O ADAM-4011D
DATA _CODE [ 1

ACQUISITION T

ODULE —2%%

=0
-1

Figure 3-2 ADAM-4011D Thermocouple Input Module with LED Display

Accepts:

-J,K, T, E, R, S and B thermocouples

- Millivolt inputs: £15 mV, £50 mV, £100 mV and £500 mV
- Volt inputs: £1 Vand £2.5V

- Current input: £20 mA (Requires a 125 resistor)

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

Depending on the module’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-scale range (FSR)
-Two’s complement hexadecimal
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Application Wiring

- O

7/c+ O

y

&y

Figure 3-3 ADAM-4011/4011D Thermocouple Input Wiring Diagram

+ L

I I

L _ 1=
0-20mA —  L___J
1250

0.1%

+IN
~IN

DO1/HI
DIO/EV

T -

Figure 3-5 ADAM-4011/4011D Process Current Input Wiring Diagram
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+Vs
(e L —
1gita +
oug+pu1f TSSR AC
o= ——
R2
% R2 limit current
Open to 30mA
Collector =

Figure 3-6 ADAM-4011/4011D Digital Output Wiring Diagram
Used with SSR (HI-LO alarm)

+5VDC
Digital E}E‘I oK
Ingu1 l °§§}F —<}— TIL Input

Digital = BQEZ}[

GND

:

Figure 3-7 ADAM-4011/4011D Digital Input Wiring Diagram
Used with TTL

+5VDC
10K
Digital
Inguf "@’D
N\ 8PnT@cT
osure
9
Digital = %ZZ>D

GND

Figure 3-8 ADAM-4011/4011D Digital Input Wiring Diagram
Used with Dry contact
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3.2 ADAM-4012 Analog Input Module

The ADAM-4012 Analog Input Modules use a microprocessor-
controlled integrating A/D converter to convert sensor voltage or
current signals into digital data. The digital data are then translated into
either two’s complement hexadecimal format or percentage of full-scale
range (FSR) according to the module’s configuration. When prompted
by the host computer, the data are sent through a standard RS-485
interface.

The ADAM-4012 Analog Input Modules offer signal conditioning,
A/D conversion, ranging, and RS-485 digital communication functions.
They protect your equipment from power surges at the ground terminal
by providing opto-isolation of the A/D input and up to 3000 V.

transformer based isolation.

Digital Inputs/Outputs

The ADAM-4012 also contains 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 can be applied to 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 remote digital signal.

Event counting

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 is 65535. The number 65535 is held
even if the actual number of events exceeds 65535. The counter can be
read or reset to zero by the host computer.

Since the Event counter’s data are not stored in EEPROM, the event

counter is cleared and set to zero after every reset or start up of the
analog input module.
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Alarm signaling

Analog input modules include High and Low alarm functions. High
and Low alarm limits may 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 states. Digital Output channel 1 (DO1)
equals to High alarm state, and Digital Output channel 0 (DOO0) equals
to Low 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 a comparison with the
High and Low limit. When the input value exceeds one of these limits,
the High or Low alarm state is set to ON.

There are two alarm mode options, Momentary and Latching.

If the alarm is in Latching mode, the alarm will stay on even when
the input value returns within the limits. It can also be turned OFF by
issuing a Clear Alarm command from the host computer. A Latching
alarm is cleared by the module when the opposite alarm is set.

When the module receives a value that is lower than the Low alarm
limit, it will clear the High alarm and turn the Low alarm ON.
When the alarm is in Momentary mode, the alarm will be turned OFF
as soon as the input value returns within the limits.

The arrangement of coupling High and Low alarm states with
Digital Output lines may be utilized to build ON/OFF controllers that
can operate without involving the host computer.
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ADAM-4012 Analog Input Module

Figure 3-9 ADAM-4012 Analog Input Module

Accepts:

- Millivolt inputs + 150 mV and £500 mV

- Volt inputs: +1 V,+5 Vand +10 V

- Current input: £20 mA (requires a 125 resistor)

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

Depending on the module'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-scale range (FSR)

- Two’s complement hexadecimal
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Application Wiring

+ 1 ||+ 7
mviv <i>u<z§o ~IN
1¢7) ||Do1/H

DIO/EV

+ 0
: : D@ +IN
L@<1§1 o || -
0-20mA —  L___J
1250 |01 ||DO1/H
0.1% 07 ||DI0/Ev

Figure 3-11 ADAM-4012 Process Current Input Wiring Diagram

+Vs
varg |[DY A=
1gita +
OU%M TSSR AC
R2
% R2 limit current
to 30mA
Open
Collector —

Figure 3-12 ADAM-4012 Digital Output Wiring Diagram
Used with SSR (HI-LO alarm)
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+5VDC
Digital %N}K
Ingm l @I—. —<}— TIL Input

Digital = B@[

GND

:

Figure 3-13 ADAM-4012 Digital Input Wiring Diagram Used with TTL

+5VDC

10K
Digital

Input [
P @ . Contact

Closure
I
Digital = @D
GND

Figure 3-14 ADAM-4012 Digital Input Wiring Diagram
Used with Dry contact
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3.3 ADAM-4013 RTD Module

The ADAM-4013 RTD Input Module supports one Pt or Ni RTD
input channel for temperature measurement. This module can accept
RTD sensors with two, three, or four wires. The module offers signal
conditioning, A/D conversion, ranging, and RS-485 digital
communication functions. It protects your equipment from power
surges at the ground terminal by providing opto-isolation of the A/D
input and up to 3000 V. transformer based isolation.

Figure 3-15 ADAM-4013 RTD Input Module

Accepts:
- Input from platinum and nickel RTDs

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

- Engineering units (°C)

- Percent of full-scale range (FSR)

- Two’s complement hexadecimal
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Application Wiring

1) || +Exc 7
07N || +SENSE
D7) || -SENSE
17 || -1Exc

170 || A-6ND

2 Wire
RTD

1 || +HEXC 7

Q] || +SENSE
3 Wi _

Wire 17y || -senst
1) || -IExc
17y || AcnD
Y ES 7

e 5 1) || +5ENSE

RTD 3 D@ —SENSE
1) || -Exe
17N || 4D

- T

Figure 3-16 ADAM-4013 RTD Inputs Wiring Diagram
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3.4 ADAM-4015 6-channel RTD Input Module

A RTD module is popularly used for temperature measurement.
Unlike the traditional design, the ADAM-4015 RTD Input Module
provides six RTD input channels for different types of RTD signal like
as Pt, Ni, Balco. It is an effective solution in industrial & building
automation. Normally, broken external wire will lead to an inaccurate
current value; however, the ADAM-4015 provides a broken wire
detecting function. Therefore, users can easily fix the broken wire
problems. This module can accept RTD sensors that have two or three
wires. After the V2.04 of ADAM-4015, ADAM-4015 can support the

“BA1 -200~600C”

Please be noted that the pin 26 is defined as GND and it’s reserved.

0 ADAM-4015
CODE

TYPE | RANGE

DATA
ACQUISITION
MODULE

INPUT:
RTD

OUTPUT:
RS-485

Figure 3-17 ADAM-4015 6-channel RTD Input Module
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Application Wiring
T — S T Q -
| RTD 1+ || {0
fs COM 0 @D ~ 2-wire RTD
’1 RTD 0- || KD —qy I
| 74 RTD O+ (D ————
HI.?’"“—-- L J—— _I_____H%x
! RTD 1+ || DO 3-wire RTD
i como || Ko
5 RTDO- || Kb 1.
114 RTD 0+ || K00 —
[y |
! TR 1+ || DO 4-wire RTD
i como || KO0
5 RTD 0- || {7300 .
(=)
114 RTD 0+ || KOO——

Figure 3-18 ADAM-4015 RTD Input Module Wiring Diagram
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Technical specification of ADAM-4015

Channel Number

6 differential

Support Protocol ADAM ASCII and MODBUS/RTU
Input Type Pt100, Pt1000, BALCOS500, Ni
Input Connections 2 or 3 wires
Wire Burnout Detection | Yes
Pt100: -50 to 150° C

0to 100° C

0 to 200° C

0 to 400° C

Input Type and

Temperature Range

-200 to 200° C

Pt1000: -40 to 160° C

Balco500: -30 to 120° C

Ni 50 RTD: -80 to 100° C

Ni 508 RTD: 0 to 100° C

Isolation Voltage

3000 Vpc

Sampling Rate 10 sample/second (total)

Input Impedance 10 MQ

Resolution 16-bit

Accuracy +0.1% or better

CMR@50/60Hz 120 dB

NMR@50/60Hz 100 dB

Span Drift +25 ppm/C

Zero Drift 3 uv/C

Watchdog Timer System (1.6 second) and Communication

Power Input

+10~+30 Vpc (non-regulated)

Power Consumption 1.2 W @ 24Vpc

Table 3-1 Technical specification of ADAM-4015

3.5 ADAM-4015T 6-channel Thermistor Input Module
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A Thermistor Module is popularly used for temperature
measurement. Unlike the traditional design, the ADAM-4015T
provides six thermistor input channels for thermistor signal. It is an
effective solution in industrial & building automation. Normally,
broken external wires will lead to an inaccurate current value. The
ADAM-4015T provides a broken wire detecting function, so users
can easily fix the problems.

I$$$$$$S$$$$S$

I A B s R e |
zt; i s Lz

%ZM\

ADAM-401 5T
o =l o)

| S0EHHH8HH8668

Figure 3-19 ADAM-4015T 6-channel Thermistor Input Module

Application Wiring
b
Short
B
Thermistor
A

Figure 3-20 ADAM-4015T Thermistor Input Module Wiring Diagram

Technical specification of ADAM-4015T
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Channel Number

6 differential

Support Protocol ADAM ASCII and MODBUS/RTU

Input Type Thermistor

Input Connections 2 or 3 wires

Wire Burnout Detection | Yes

Input Type and Thermistor 3k~ 0~100°C (9.796K ohm ~ 203.8 ohm)

Temperature Range

Thermistor 10k 0~100°C (29.49K ohm ~ 816.8 ohm)

Isolation Voltage

3000 Ve

Sampling Rate 10 sample/second (total)

Input Impedance 10 MQ

Resolution 16-bit

Accuracy +0.1% or better

CMR@50/60Hz 120 dB

NMR@50/60Hz 100 dB

Span Drift +25 ppm/C

Zero Drift 3 uv/C

Watchdog Timer System (1.6 second) and Communication

Power Input

+10~+30 Vpc (non-regulated)

Power Consumption

12 W @ 24Vpe

Table 3-2 Technical specification of ADAM-4015T
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I/O Modules
375 ADAM-4016 Analog Input/Output Moduie
A strain gauge input module uses a microprocessor-controlled
integrating A/D converter to convert sensor voltage or current signals
into digital data for load cell and stress measurement. The digital data
are then translated into either, two’s complement hexadecimal format or
percentage of full-scale range (FSR) according to the module’s
configuration. When prompted by the host computer, the data are sent
through a standard RS-485 interface.

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

transformer based isolation.

Excitation Voltage Output

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

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

Digital Outputs

A strain gauge input module also contains four digital outputs.
Outputs are open-collector transistor switches that may be controlled by
the host computer. They can control solid-state relays which can be
applied to heaters, pumps, and other electrical controlled equipments.

Alarm signaling

Strain Gauge input modules include High and Low alarm functions.
High and Low alarm limits may 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 states. Digital Output channel 1 (DO1)
equals to High alarm state and Digital Output channel 0 (DOO) equals
to Low alarm state. The High and Low alarm state can be read at any
time by the host computer.
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Every A/D conversion will be followed by a comparison with the
High and Low limits. When the input value exceeds one of these limits,
the High or Low alarm state is set to ON.

There are two alarm mode options, Momentary and Latching. If the
alarm is in Latching mode, the alarm will stay on even when the input
value returns within limits. An alarm in Latching mode can be turned
OFF by issuing a Clear Alarm command from the host computer. A
Latching alarm is cleared by the module when the opposite alarm is set.

When the module receives a value that is lower than the Low alarm
limit, it will clear the High alarm and turn the Low alarm ON.

When the alarm is in 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 controllers that
can operate without the host computer involvement.
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= 1c

ADAM-4016
DATA _CODE
ACQUISITION

01
MODULE %

06
INPUT:
STRAIN GUAGE _cope INPUT_RANGE
mV,VmA — 3 0-10V.

OUTPUT:
RS-485

Figure 3-21 ADAM-4016 Analog Input/Output Module

Accepts:

- Millivolt inputs: £15 mV, £50 mV, £100 mV, £500 mV
- Current input: £20 mA

Excitation voltage output: 0 ~ 10 V
Four digital output channels are provided.

Depending on the module’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-scale range (FSR)

- Two’s complement hexadecimal
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Application Wiring

Strain Gauge

R

Figure 3-22 ADAM-4016 Strain Gauge Voltage Input Wiring Diagram

0-20mA

Figure 3-23 ADAM-4016 Strain Gauge Current Input Wiring Diagram
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+Vs
Digital L oo
Ngira +
@nguf _33R AC
D= =—
R2

%

Open
Collector —

R2 limit current
to 30mA

Figure 3-24 ADAM-4016 Digital Output Wiring Diagram Used with SSR
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3.7 ADAM-4017/4017+/4018/4018M/4018+ 8-channel Analog Input Modules

ADAM-4017/4018 8-channel Analog Input Module

The ADAM-4017/4018 is a 16-bit, 8-channel analog input module
that provides programmable input ranges on all channels. This module
is an 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, and protect the
module and peripherals from damaging due to high input-line voltages.

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

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

ADAM-4018M 8-channel Analog Input Data logger

The ADAM-4018M is a 16-bit, 8-channel analog input data logger
featuring programmable input ranges on all channels. This reliable and
easy to use analog input logger can store up to 38,000 measurements
for a maximum duration of 20 years.

The ADAM-4018M can accept various analog inputs such as
thermocouple, mV, V and mA. It also offers three configurable logging
modes, standard log, event log, and mixed log. Optically isolated inputs
provide 3000 V. of isolation between the module and the analog input,
and protect the module and peripherals from damaging due to high
voltages on the input lines.

The ADAM-4018M is an extremely cost-effective solution for
industrial measurement and monitoring applications.

ADAM-4017+ 8-channel Differential Analog Input Module
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Similar to its counterpart, the ADAM-4017+ enables eight differential
channels with multiple input ranges. This multi-channel/multi-range
structure allows channels with different input ranges at the same time.
For example, channel 1 can have the range = 5V meanwhile the others
are £ 10V and + 20 mA.

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

ADAM-4018+ 8-channel Thermocouple Input Module

Here comes a solution to the demand for more thermocouple input
channels. Similar to its counterpart, the ADAM-4018+ enables eight
differential channels with multiple input types. This multi-
channel/multi-type structure allows synchronizing channels with
different types of input. For example, channel 1 has K type of input
meanwhile the others have R and S types.

ADAM-4018+ is an 8-channel T/C input module. Comparing with
the universal analog input module ADAM-4019, it is more dedicated to
T/C and 4 ~ 20 mA inputs for those with special request. It improves
ADAM-4018 with the traditional design of six differential and two
single-ended channels. It also enhances the steadiness and reliability of
the wiring. Normally, broken external wires will lead to an inaccurate
current value. ADAM-4018+, however, provides burned-out detection
that allows users to fix the problems easily. ADAM 4018+ has build in
Shunt.
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ADAM-4017 8-channel Analog Input Module

ADAM-4017

DATA “Cooe | rewr et
ACOUIEITION :
MODULE

INPUT
STRAIN GAUGE
LV, A

auRuT
RE-445

Figure 3-25 ADAM-4017 8-channel Analog Input Module

Channels:

- Six differential, two single-ended

Accepts:

- Millivolt inputs: +150 mV and +500 mV

- Voltinputs: +1 V,+5 V,and 10 V

- Current input: £20 mA (requires a 120 resistor)

The module forwards the data to the host computer in engineering units
(mV, VormA)

ADAM-4017+ 8-channel Differential Analog Input Module
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Figure 3-26 ADAM-4017+ 8-ch. differential analog input module

Jumper setting (ADAM-4017+)

1.JPO~JP7
JPO~ g . D 20 mA Input Range
JP7
% . . Voltage Input range
Mapping to Ch. 1 Cho | Cho 1 Ch ey s | che | ch7 | cns
Channel 1 2 3 4
JPO | JP2 | JP4 | JP6 | JP1 JP3 JP 5 JP7

2. JP12 can Enable/Disable Watchdog Timer Function. The default
setting is closed, i.e., Watchdog Timer Function Enabled. Please
always keep JP12 closed and enable/disable the watchdog timer
function in ADAM-utility.

Technical specification of ADAM-4017+
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Channel 8
Input Type mV, V, mA
Input Range +150 mV, 500 mV, £1 V, 5V, 10V,

+20 mA, 4 ~ 20 mA
Current Input doesn’t need an external
resistor

Isolation Voltage

3000 Vo

Fault and Over-voltage
protection

With stands over-voltage up to £35 V

Sampling Rate 10 sample/sec (total)

Input Impedance Voltage: 20 MQ, Current: 120Q
Accuracy +0.1% or better

Power Consumption 1.2 W @ 24Vpc

1/0 Connector Type 10 pin plug-in terminal

Table 3-3 Technical specification of ADAM-4017+

ADAM-4018 8-channel Analog Input Module
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ADAM-4018

DATA CODE
ACQUISITION 0
MODULE
o

INPUT:
mv, V, mA 06
Thermocouple

OUPUT:

Figure 3-27 ADAM-4018 8-channel Thermocouple Input Module

Channels:
- Six differential, two single-ended

Accepts:

-J,K, T, E, R, S and B thermocouples

- Millivolt inputs: £15 mV, +£50 mV, £100 mV and £500 mV
- Volt inputs: +1 Vand £2.5V

- Current input: £20 mA (requires a 125 resistor)

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

ADAM-4018M 8-channel Analog Input Data logger
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ADAM-4018M

DATA _cobe
ACQUISITION
MODULE

INPUT.
mv,V, mA 06
Thermocouple —DE

OUPUT:

Figure 3-28 ADAM-4018M 8-channel Analog Input Data Logger

Channels:

- Six differential, two single-ended

Accepts:

-J,K, T, E, R, S and B thermocouples

- Millivolt inputs: £15 mV, £50 mV, £100 mV, +£500 mV
- Voltinputs: £1 Vand £2.5V

- Current input: £20 mA (requires a 125 resistor)

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

Storage Capacity:
- 128 KB flash memory

ADAM-4018+ 8-channel Thermocouple Input Module

Chapter 3 I/O Modules 3-33



1/0 Modules

ADAM-4018+

DATA  “come e A

ouPyT
RE-488

Figure 3-29 ADAM-4018+ 8-ch. thermocouple input module

JPO~ g W0 Input Range

JP7
% . . Voltage Input range

Mapping to Ch. | Ch. | Ch. | Ch oy s | chg | Ch7 | Chs8
Channel 1 2 3 4
JP0 | JP2 | JP4 | JP6 | IPT | JP3 | IP5 | JP7

Technical specification of ADAM-4018+

Channel 8
Input Type Thermocouple
Input range and T/C type +20 mA, 4~20 mA
J 0~760°C
K 0 ~1370°C
T -100~400°C
E 0~1000°C
R 500 ~1750°C
S 500~1750°C
B 500~ 1800° C
Isolation Voltage 3000 Vpe
Fault and over-voltage protection | Withstands over voltage up to +35 V
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Sampling Rate 10 sample/sec (total)

Input Impedance Voltage: 20 MQ, Current: 120Q
Accuracy +0.1% or better

Power Consumption 0.8 W @ 24Vpc

1/O Connector Type 10 pin plug-in terminal

Table 3-4 Technical specification of ADAM-4018+

Application Wiring

‘W,m e

Vin 1-
| Vin1+
'.ﬁ Vin 0-
I':(1‘11 Vin 0+

‘) +-20 mA

Figure 3-30 Current Input Wiring Diagram of ADAM-4017

VinO-

11 VinO+

S

@ mV/V
n

Figure 3-31(a) ADAM-4017 Differential Input Wiring Diagram (ChO ~ Ch5)
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+
mV/V @

/

Figure 3-31(b) ADAM-4017 Single-ended Input Wiring Diagram (Ch6 and Ch7)

Vin 1-

Vin 1+

Vin 0-

1 Vin 0+

Vin 1-

Vin 1+

Vin 0-

1 Vin 0+

aMi
<0
atMi
<D0

/—\

<00
<\
atMil
<V 1

/_\

Q +4~20 mA
+

Built-in 125 Ohm Resister

Figure 3-32 ADAM-4017+ Voltage and Current Input Wiring Diagram
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//\

vini- || KD
vin1+ || KD

Vin 0- i '
-® T/C or 4~20mA
vino+ || KD j

+

11

Figure 3-33 ADAM-4018+ Thermocouple Input Wiring Diagram

3.8 ADAM-4019+ 8-channel Universal Analog Input Module

The ADAM-4019+ is universal analog input module to integrate
with various Al modules into one. It not only reduces the hardware cost,
but also simplifies the wiring complexity. Furthermore, the ADAM-
4019+ provides the burnt-out detection functionality for 4~20mA and
all thermocouple input.
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ADAM-4019+

INPUT RRNGE
ACEUIS MON oz +100m

MODULE o3 +50mhy
o+ &1
os 25
INPUT: [1E] =
mh, W, mA oo +20m &~
Therm oc oupls

OUTPUT:
RE-435

Figure 3-34 ADAM-4019+ 8-channel Universal Analog Input

The jumper setting of ADAM-4019+ for input type selection:

JPO~JP7 !.l:l 20mA Input Range

Q.. Voltage Input range

Mapping to Channel  [Ch.0 |Ch.l1 |Ch.2 |[Ch.3 |Ch.4 |Ch.5 |Ch.6 |Ch.7

JPO [JP1 [JP2 [JP3 |JP4 JPS5 [JP6 |JP7

*It is built the 120€2 resister inside under current input mode
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‘@9“
ﬂ@u

ol

°||¥

(V) mvv

.

TN 4~20mA
KD +/-20mA

*It is built the 120 Q resister inside under

Application Wiring
Vin1-
Vin 1+
Vin O-
i14 Vin O+
E Vin1-
t Vin 1+
\ Vin 0-
| 14 Vino+
L
current input mode
“\’H R
@ Vin 1-
L Vint+
\ Vin 0-
“tk 14 Vin 0+

D
Dl

——

(=TI

NE

Figure 3-35 ADAM-4019+ Universal Analog Input Wiring Diagram
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Technical specification of ADAM-4019+

Channel 8
Resolution 16 bits
Input Type V, mV, mA, T/C

Input type and temperature range

Vi £V, 225V, 15V 110V

mV: 1100 mV , 500 mV

mA: 120 mA (with 120 Q resister)
4~20mA (with 120 Q resister)

Thermocouple:

I 0to760°C

K 0to1370°C

T -100 to 400 °C

E 0to 1000 °C

R 500 to 1750 °C

S 500to 1750 °C

B 500 to 1800 °C

Isolation Voltage

3000 Vpc

Sampling Rate

10 samples/sec (total)

Input Impedance

Voltage: 20 MQ, Current: 120Q

Accuracy

10.1% or better

Power Consumption

L.OW @ 24Vpe

1/0 Connector Type

10 pin plug-in terminal

Burn-out Detection

4~20mA and all thermocouple input

Table 3-5 Technical specification of ADAM-4019+
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3.9 ADAM-4021 Analog Output Module

Analog output module receives its digital input through an RS-485
interface from the host computer. The format of the data is either two’s
complement hexadecimal format or percentage of full-scale range
(FSR), depending on the module’s configuration. It then uses its
microprocessor-controlled D/A converter to convert the digital data into
output signals.

You will get a true read-back of the analog output signal from the
unit’s ADC, which monitors the output independently. You can also
specify slew rates and start up currents through the configuration
software. The Analog Output Module can supply single-channel analog
output in a range of voltages or currents.

Furthermore, it will protect your equipment from power surges at
the ground terminal by providing opto-isolation of the D/A output and
up to 3000 V. transformer based isolation.

Slew Rate

The slew rate is defined as the discrepancy between the present
number of milliamps (or Volts) per second and the required output
currents (or voltages). An ADAM analog output module may be
configured for a specific slew rate.
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ADAM-4021 Analog Output Module

ADAM—4021

DATA “CODE | INPUT RANGE
ACQUISITION __ 30 | 0-20m&
MODULE _ 31 [ 4-20mA

7 e A—

INPUT:
RS-485

©

OUTPUT:

Figure 3-36 ADAM -4021 Analog Output Module

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

- Engineering units
- Percent of full-scale range (FSR)

- Two’s complement hexadecimal format,

Output types:

- Voltage: 0~10V

(Slew rate: 0.0625 to 64 V/sec)

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

mA Output — -
— 0

V Output  — i
= 0

Figure 3-37 ADAM-4021 Analog Output Wiring Diagram
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3.10 ADAM-4024 4-channel Analog Output Module

ADAM-4024 is a 4-channel analog output module with mixed type
I/O. Under some circumstances, it is, however, a demand for multiple
analog outputs to fulfill particular applications without many duplicate
modules. ADAM-4024 is designed to achieve this purpose by
integrating four A/O channels and four isolated D/I channels into only
one module. The four digital input channels function as an interlock for
emergency latch output.

ADAM-4024 inherited from ADAM-4021, but provide multi-range
AO support, allows its four A/O channels working at the same time with
different and more output ranges. For example, it can have 4~20 mA and
110 V at its output. To ensure the operation of machines and facilities,
ADAM-4024 has the functionality of slew rate control. Output slope is
programmable through ramping/clamping the slew rate. Unlike
traditional mechanism, ADAM-4024 permits users to substitute its
default value at the start up. Users can easily set up and configure the
module to be more adaptive.

KD

K0

Ko

GND -@D
NOUT3 -®|j
K0

KO

NA '@D
coM '@D
E '@D
oiz '@D
KD

|14 oo '@D

|2 ouT 2
| oz
| vourz
10uT 3.
10UT 3+

Figure 3-38 ADAM-4024 4-channel Analog Output Module
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Technical specification of ADAM-4024

* Resolution: 12-bit
* Output Type: mA, V
* Output Range: 0~20 mA, 4~20 mA, and +10V
* Isolation Voltage: 3000 Vbc
¢ Output Impedance: 0.5 Q
* Accuracy:
+0.1% of FSR for current output
+0.2% of FSR for voltage output
* Zero Drift:
Voltage output: +30 uV/°C
Current output: +0.2 pA/°C
* Span Temperature Coefficient: £25 ppm/°C
* Output Slope Rate:
0.125 ~ 128 mA/sec.
0.0625 ~ 64 V/sec.
* Current Load Resistor: 0 to 500
* Built-in Watchdog Timer
* Isolation Digital Input
Channel: 4
Level 0: +1V max
Level 1: +10~30 Vbc
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Application Wiring
= [
mA Output
=3 [
= [
V- Output
=3 [
Voltage : Current :
Vx Ix+
g —~
S S
Q Q
FGND Ix-
Power Supply : Initial :
+Vs — INIT*
T_— 1ov-~30V N\
GND GND

Isolation Input :

Type | : Input Active Low Type Il : Input Active High

10V ~ 30V
COMf——7 COMf——77

IDIx _/j IDIx _/__|_

10V ~ 30V

Figure 3-39 ADAM-4024 Pin Define and Wiring Diagram
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3.11 ADAM-4050 Digital I/O Module

The ADAM-4050 features seven digital input and 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 can be applied to equipments such as
heaters and pumps. The host computer can use the module's digital
inputs to determine the states of limit, safety switches, and remote
digital signals.

SIGNAL:
8 bit D/0 &
7 bit /I

ADAM—4050
DATA __ TYPE SIGNAL
ACQUISITION _B/0 | "Bt 0-7
MopuLe _ O/ | Bito-6

OUTPUT:
RS—485

Channels:
- 7 input channels
- 8 output channels

Digital Input:
- Logic level 0: +1 V max.
- Logic level 1: +3.5~30V

Digital Output:
-Open collector to 30 V, 30 mA max. load
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Application Wiring
+2VDC

L

=10K

Digital
Input

=

Digital

GND

<} TIL Input

:

Figure 3-41 ADAM-4050 TTL Input Wiring Diagram

+5VDC
10K
Digital
Inpuf

Digital =

GND

O<ZZ>D
O@D

Contacl
Closure

BN

Figure 3-42 ADAM-4050 Contact Closure Input Wiring Diagram

+Vs

Digita
Oug#’puf

o<z>u
O<Z>D

175)
FSSR AC

% )
R2

%

Open
Collector =

Figure 3-43 ADAM-4050 Digital Output Wiring Diagram Used with SSR

R2 limit current
to 30mA
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3.12 ADAM-4051 16-channel Isolated Digital Input Module

The ADAM-4051 is a 16 channel Digital Input Module. It is built
with 2500V . optical isolation, and it is suitable for critical applications.
The main difference from other modules is that ADAM-4051 accepts
10 ~ 50V input voltage to fit various digital signals like 12 V, 24 V, and
48 V. Moreover, users can read the current status from the LED
indicators on the front panel.

Figure 3-44 ADAM-4051 16-channel Isolated Digital Input Module

* Channel: 16

* Optical Isolation: 2500 Vpc

* Opto-isolator response time: 25 ps

» Over-voltage Protect: 70 Vpc

ESD (Electro Static Discharge): 2000 Vpc

LED Indicator: On: Active; Off: Non-active

Input Voltage:

Dry Contact  Logic level 1: close to GND, Logic level 0: open
Wet Contact Logic level 1: 10 ~50 V, Logic level 0: 3 V
» Power consumption: 1W @ 24 Vpc

* 1/O Connector Type: 13 pin plug-in terminal*2
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Application Wiring

D.GND
DI 10

DI COMm

Dis
bie
DNy

DI 6

Dis
DI 4
DI 3
D2

Di1

Dio

]
2y |

Figure 3-45 ADAM-4051 Dry Contact Wiring Diagram

D.GND
Dio
Dig
ola

DI 7

DI &

01 COM
DI 5

DI 4

DI 3

DI 2

DI 1
DiD

Logic level 1: 10 ~ 50 V
Logic level 0: 3 V (Max)

- OR

Figure 3-46 ADAM-4051 Wet Contact Wiring Diagram
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3.13 ADAM-4052 Isolated Digital Input Module

The ADAM-4052 provides eight digital input channels. Among
these eight channels, six of them are fully independent isolated
channels and the other two are isolated channels with a common ground.
They all have 5000 V_, . isolation to prevent power surges from the

input lines

RMS

ADAM-4052

DATA _TVPE [  SiGNAL
ACQUISITION — DI | Bito7

MODULE

SIGNAL:
8 bit DA

OUTPUT:
RS-485

Figure 3-47 ADAM-4052 Isolated Digital Input Module

Channels: 8
- 6 differential channels (fully independent isolated channels)
- 2 single-ended channels (isolated channels with common ground)

Digital Input:
- Logic level 0: +1 V max.
- Logic level 1: +3 ~30 V
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Application Wiring

Internal External

3KQ '@D +
0~+30VDC
-(Z l ——

Figure 3-48 ADAM-4052 Isolation Digital Input Wiring Ground
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3.14 ADAM-4053 16-channel Digital Input Module

The ADAM-4053 provides 16 digital input channels for dry contact
or wet contact signals. For dry contact, the effective distance from DI
to contact point is up to 500 m.

©000008899

0 ADAM-4053
DATA _TVPE | SIGNAL
ACQUISITION 01 51015
MODULE

SIGNAL:
16 bit D/I

OUTPUT:
RS-485

(GIDATA

Figure 3-49 ADAM-4053 16-channel Digital Input Module

Channels: 16 Digital Input

-Dry contact
Logic level 0: Close to GND
Logic level 1: OPEN

-Wet contact
Logic level 0: +2 V max.
Logic level 1: +4 V to +30 V
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Note: There is one pin showing “INIT*/DI15” on the connector of the
ADAM-4053 module. You can configure the pin define by the jumper on
PCB (refer to the image below to see its location):

/

)

Jumper Setting:

o0 o) 5

DI15 INIT* DI15 INIT*
DI15 INIT*
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Application Wiring

Internal External
Vce

820Q2

=
-(Z W
0~+30VDC

Digital [ '@U 1

GND =

Figure 3-50 ADAM-4053 Wet Contact Input Wiring Diagram

Internal External
Vce

1
1
1
8200 :
T

B
@D 5 Contact
Digital '@D ] closure

GND =

Figure 3-51 ADAM-4053 Contact Closure Input Wiring Diagram
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3.15 ADAM-4055 16-channel Isolated Digital I/O Module

The ADAM-4055 offers 8 channel isolated digital input and 8
channel isolated digital output for critical applications. The inputs
accept 10~50 V voltage, and the outputs can supply 5~40 V. at the

open collector. The ADAM-4055 is user friendly with built LED
indicator for status reading.

Notice: we had updated the digital input dry/wet contact option by
using jumper selection. The default setting is to support these two DI
contacts both at the same time. However, a customer can also choose
his or her needs by supporting only one. Please refer to the following
wiring illustration figure 3-54b for more details

N
-/

g

4

g
(|2
N\

Figure 3-52 ADAM-4055 16-channel Digital 1/0 Module
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Application Wiring:

DI GO o
e @ 0 +8& ~+40 VDO
ool | |47 0 o g
[.GND -@ i | i=
cor| | |4 D
oos| | | 0
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0o & o {525}
==} & o
ooo|| (4 D
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\K\ J’ 0l CoK D0
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Vi oor| | (<D0
\ \ s | (4D 0
‘ ) vas| | [0
’ | voal | (4D 0
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Figure 3-54a ADAM-4055 Digital Input Dry Contact Wiring Diagram
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Figure 3-54b ADAM-4055 Digital Input Dry Contact Diagram (Internal)
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Figure 3-55a ADAM-4055 Digital Input Wet Contact Wiring Diagram
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Figure 3-55b ADAM-4055 Digital Input Wet Contact Diagram (Internal)

Internal

+15V

Jumper setting

} >

Figure 3-56a ADAM-4055 Default Jumper Setting for the Digital Input Wiring
(Support dry and wet contact digital input at the same time)
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» BEEERERE
n EEEEEEEE ADAM-4055

N

Motice:1. J1 setting is for digital input Dry contact
2. J2 setting is for digital input \Wet contact
3. J1 & J2 of the default setting are closed indmidually to support
dry and wet contact at the same time

Figure 3-56b ADAM-4055 Default Jumper Setting for the Digital Input Wiring
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3.16 ADAM-4056S 12-channel Sink Type Isolated Digital Output
Module

ADAM-4056S is a 12-channel sink type isolated digital output
module. The isolated channels are designed for digital output for
critical applications. Open collector outputs can provide from +5 to
+40 Vpc, and both ADAM ASCII and Modbus/RTU protocols are
supported. LED indicators are used for status reading.

J

Figure 3-57 ADAM-4056S 12-channel Sink Type Isolated Digital Output Module

Technical Specification of ADAM-4056S

¢ Number of Output Channel: 12

¢+ Digital Output:

Open Collector from +5 ~ +40V, 200mA max. load (Sink)
LED Indicator: On: Active, Off: Non-active

Power Consumption: 1 W @ 24Vpc

Optical isolation: 5000 Vpc

Supports Modbus/RTU protocol

I/O Connector Type: 10 pin plug-in terminal*2

Support Safety Value:

Force the DO channels to safety status when communication is in
time-out and over pre-defined period.

* & & o o o
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Application Wiring

+5V ~ +40V

Figure 3-58 ADAM-4056S Digital Output Wiring Diagram
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3.17 ADAM-4056SO 12-channel Source Type Isolated Digital Output

Module

ADAM-4056S0 is a 12-channel source type isolated digital output

module. The 12 isolated digital output channels are designed for
critical applications. The digital output signals are sent in the range of
10 ~ 35 Vpc with maximum 1A per channel, and both ADAM ASCII
and Modbus/RTU protocols are supported. The LED indicators
provide status reading of the module.

aaaaaaaa

Figure 3-59 ADAM-4056S0 12-channel Source Type Isolated
Digital Output Module

Technical Specification of ADAM-4056SO

* & & o o o o o

>

Number of Output Channel: 12

Digital Output: VCC: +10 ~ 35Vpc, 1A per Channel ( Source)
LED Indicator: On: Active, Off: Non-active

Power Consumption: 1 W @ 24Vpc

Optical isolation: 5000 Vpc

Supports Modbus/RTU protocol

I/O Connector Type: 10 pin plug-in terminal*2

Leakage current : 50 £ A

Support Safety Value:

Force the DO channels to safety status when communication is in
time-out and over pre-defined period.
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Application Wiring

o 10V ~ 435V

oo 'LOAD
po3 - .
Do2
o1
poo

11 D.GND

Figure 3-60 ADAM-4056S0 Digital Output Wiring Diagram

3-64 ADAM 4000 Series User's Manual



Chapter 3

3.18 ADAM-4060/4068 Relay Output Module

The ADAM Relay Output Module is a low-cost alternative to SSR

modules. The ADAM-4060 Relay Output Module provides four relay
channels; two of them are Form A, and two are Form C. The ADAM-
4068 Relay Output Module provides eight channels. Four of the
channels are Form A, and four are Form C. These two modules are
excellent for ON/OFF control or low-power switching applications and
they are able to support the safety value setting.

ADAM-4060 4-channel Relay Output Module

@)

DATA
ACQUISITION
MODULE

INPUT:
RS—485

OUTPUT:
RELAY
CONTACTS

ADAM—4060

TYPE SIGNAL

RELAY 12
RELAY 3.4

Contact rating for Form A and Form C: (Resistive)

AC

DC

0.6A@ 125V
03A @250V
2 A@30 V
0.6A@110V
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ADAM-4068 8-channel Relay Output Module

ATA __TYPE
ACQUISITION RELATS45E

MODULE RELAY 0127

OUTPUT:RELAY
CONTACTS

Figure 3-62 ADAM-4068 8-channel Relay Output Module

Contact Rating for Form A and Form C: (Resistive)

AC 125V @0.6 A
250 V@03 A
DC 30 V@2 A
110V @0.6 A

NOTICE: This electric current is under the load of resistance. If
you try to use the load of inductance, the electric current would be
less the above-mentioned value.
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Application Wiring

The following diagrams are examples of how to connect Form A
and Form C relay output applications to your ADAM modules.

RL2 COM
RL2 NO| <)
RL1 COM || (/)]
11 RL1 NO | )]

Figure 3-63 ADAM-4060 Form A Relay Output Wiring Diagram

RL4 COM| | <)L
RL4 NC|| XDl
RL4 NO| (DI

RL3 COM | )]
/—\‘\/

Figure 3-64 ADAM-4060 Form C Relay Output Wiring Diagram
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RLO COM

RLO NO

U/

Figure 3-65 ADAM-4068 Form C Relay Output Wiring Diagram

' RL4 NO
' RL4COM
' RL3 NO

~ RL3 COM

]

Ol
N
Ol
Ol

Figure 3-66 ADAM-4068 Form A relay output Wiring Diagram
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3.19 ADAM-4069 8-channel Relay Output Module

The ADAM-4069 Relay Output Module provides eight channels; four
are Form A and the rest are Form C. This module is excellent for ON/OFF
control or low-power switching applications.

s
o =2 0 =2 9 =z 0o 0 =z 0O 9 = Q
Z o 2 o 2 © z 2 § z 2 § =z
- O - O &N O - Q0 - o 0O o
F 33228938228 253
ﬁu: 3 T x [T
T -

DATA

ACQUISITION

MODULE

OUTPUT:

POWER RELAY

[0 Apam- 4069
TYPE SIGHNAL
RELAT 0127
RELAY 345FE

FORMC
FORMA @

e —
- P =
= = = <

9 8 g 8 g 8 ¢ EE e o
2 0 z o 2z o 2 £ 5% 3
59 983858505492z 2
E & & & & ¥ F z z > £ & =
D DO OO0 D s oS a o

Figure 3-67 ADAM-4069 Relay Output Module
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Specification:

®  Number of Relay Output Channel: 8
®  Digital Output: (Source)

4 Form A , 4 Form C

AC 5A@240V

DC 5A@30V
ON/OFF : 5ms/ 5.6ms

®  Power Consumption: 2.2 W
®  Supports Modbus/RTU protocol
®  1/O Connector Type: 13-pin plug-terminal * 2
®  Support Safety Value: Force the DO channels to safety status
when communication is in time-out and over pre-defined period.
Wiring:

RL1 NO

RLO NcC || KDl J

RLO COM || KDI———
RLO NO || KDl ]

Figure 3-68 ADAM-4069 Form C Relay Output
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RL4 NO

RL4 COM
RL3 NO
RL3 COM

z)elere)

Figure 3-69 ADAM-4069 Form A Relay Output
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3.20 ADAM-4080/4080D Counter/Frequency Input Modules

ADAM-4080/4080D Counter/frequency input module has two 32-
bit counter input channels (counter 0 and counter 1) with built-in
programmable timer for frequency measurement. These cost-effective
modules let you monitor counter/frequency data as measurements are
taken.

Front Panel LED Indicator (ADAM-4080D only)

The 5-digit LED display of the ADAM-4080D lets you monitor its
counter data right at the source. The module's LED display shows
counter values as well as high-low alarm messages when the counter
exceeds its programmed limits (direct display).

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

Signal Input Mode

The ADAM-4080/4080D provides separate terminals for photo
isolated input and non-isolated input to simplify the wiring. Opto-

isolated input provides 2500 V. isolation to protect your equipment

from power surges at the ground terminal. After you make the physical
connections, program the module to identify which of its two input
terminals should be activated (isolated or non-isolated terminals).

Programmable Digital Filter

The ADAM-4080/4080D module includes a unique programmable
digital filter to reject noise from the input lines. You can specify
separate time constant like minimum signal width at high level and
minimum signal width at low level. This provides stable output
readings.

Programmable Threshold

When the ADAM-4080/4080D is programmed for non-isolated
input, you can set a high and low trigger level. Like the programmable
digital filter, the programmable threshold rejects noise from the input
lines and provides a stable input readings
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External Control (Gate mode)

Aside from the GND and counter terminal, each channel has a gate
terminal to connect to an external gate signal. The gate signal (high or
low) can trigger the counter from start or stop counting. The gate mode
can be among these three options, low, high or disabled (low means that
counting starts when the gate signal is low. It stops once the gate signal
becomes high)

Programmable Alarm Output

The ADAM-4080 module provides a configurable alarm for each
counter. The ADAM-4080D provides high and low alarm functions for
counter 0. When the counter reaches an alarm limit, it will trigger the
built-in digital output of machine ON/OFF control. The alarm limits
may be downloaded into the module's EEPROM by the host computer.
The initial count value of ADAM-4080 module's counter can be
configured in 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 equals to
the alarm state of counter 0, and digital output channel 1 equals to the
alarm state of counter 1. For ADAM-4080D, digital output channel 0
equals to the low alarm state of counter 0, and digital output channel 1
equals to the high alarm state of counter 0.

Every A/D conversion will be followed by a comparison of alarm
limits. If the input value exceeds one of these limits, the corresponding
alarm state is set to ON.

There are two alarm mode options, momentary and latching, for
ADAM-4080D. If the alarm is in latching mode, the alarm will stay on
even when the input value returns within the limits. An alarm in
latching mode can be turned off by issuing a Clear Alarm command
from the host computer. A latching alarm is cleared by the module
when the opposite alarm is set. For example, the alarm is in latching
mode and the high alarm is then turned ON. When the module receives
a value that is lower than the low alarm limit, it will clear the high
alarm and turn the low alarm ON.

When the alarm is in Momentary mode, the alarm will be turned
OFF as soon as the input value returns within the limits.

The arrangement of coupling high and low alarm states with digital
output lines may be utilized to build ON/OFF controllers that can
operate without the host computer involvement.
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ADAM-4080 Counter/Frequency Input Modules

Figure 3-70 ADAM-4080 Counter/Frequency Input Module

Channels: 2 independent 32-bit counters (counter 0 and counter 1)
Input frequency: 50 kHz max.
Input mode: Isolated or non-isolated

Isolation input level:
- Logic level 0: +1 V max
- Logic level 1: +3.5 Vto +30 V

- Input Impedance: 1.2 kQQ
Non-isolation input level (programmable threshold):
- Logic level 0: 0 to +5V (default = 0.8 V)

- Logic level 1: 0 to +5V (default = 2.4 V)
- Input Impedance: 50 M Q)
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ADAM-4080D Counter/Frequency Input Modules with LED Display

DAM-4080D

GobE

Figure 3-71 ADAM-4080D Counter/Frequency Input Module
with LED Display

Channels: 2 independent 32-bit counters (counter 0 and counter 1)
Input frequency: 50 kHz max.
Input mode: Isolated or non-isolated

Isolation input level:
- Logic level 0: +1 V max
- Logic level 1: +3.5 Vto +30 V

- Input Impedance: 1.2 kQ

Non-isolation input level (programmable threshold):
- Logic level 0: 0 to +5V (default = 0.8 V)

- Logic level 1: 0 to +5V (default = 2.4 V)

- Input Impedance: 50 M Q)
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Application Wiring

Counter Input —— g |
Gate Control ———p»——

GND ——»—

/

IN1+

IN1- |:|®—<—

GATE1+ |:|®o—6—
17 GATE™- D®+

Counter Input

GATE Control

Figure 3-73 ADAM-4080/4080D Photo-isolated Input
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4.1 Introduction

In order to avoid communication conflicts among devices trying to send
data simultaneously, all the traffics are coordinated by the host
computer. This action is initiated by the host computer using a
command/response protocol.

When the modules are not transmitting, they are in listening mode. The
host issues a command to a module with a specified address and waits
for the module’s response. If there is no response, a timeout aborts the
sequence and returns the control to the host.

Changing ADAM’s configuration might require the module to perform
auto calibration before changes may take effect. This is the case when
the range is modified especially. The module has to perform all stages
of auto calibration which is also performed during the start up. When
the calibration process is underway, the module does not respond to any
other commands. The command set in the following pages includes the
exact delays that might occur as modules are reconfigured.

4.2 Syntax

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

Every command begins with a delimiter character. There are four valid
characters: a dollar sign $, a pound sign #, a percentage sign % and an

at sign @.

The delimiter character is followed by a two-character address
(hexadecimal) that specifies the target module. The actual
two-character command follows by the address. Depending on the
command, an optional data segment may follows by a command string.
Furthermore, an optional two-character checksum may be appended to
the total string. Every command is terminated by a carriage return (cr).

ALL COMMANDS SHOULD BE ISSUED IN UPPERCASE
CHARACTERS!
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Before the command set is given, we provide an I/O module commands
search table to help you find the commands that you wish to use. The
command set is divided into the following three categories:

* Analog Input Module commands
* Analog Output Module commands

* Digital I/0, Relay Output and Counter/Frequency Module
commands

Each Category starts with a command summary of a particular type of
module. However, they are explained in more depth at Chapter 5, 6 & 7
with detailed datasheets of each individual commands.

Although commands in different subsections sometimes share the same
format, the effect they have on a certain module can be completely
different from others. For example, the configuration command
%AANNTTCCEFF affects analog input modules and analog output
modules differently. The full command set for every module is listed
below.
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4.3 1/0O Module Commands Search Table

ADAM-4011 Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF | Configuration Sets the address, input range,baud | 5-4
rate, data format, checksum
status, and/or integration time for a
specified analog input module
$AA2 Configuration Status | Returns the configuration 5-10
parameters for the specified
analog input module
$AAF Read Firmware Return the firmware version code 5-12
Version from the specified analog input
module
$AAM Read Module Name | Return the module name from the | 5-13
specified analog input module
#AA Analog Data In Returns the input value from a 5-14
specified analog input module in
the currently configured data
format
$AAD Span Calibration Calibrates an analog input module | 5-19
to correct for gain errors
$AAL Offset Calibration Calibrates an analog input module | 5-20
to correct for offset errors
e Synchronized Orders all analog input modules to | 5-21
Sampling sample their input values and store
them in special registers
$AA4 Read Synchronized Returns the value that was stored 5-22
Data in the specified module's register
after the #** command
$AA3 CJC Status Returns the value of the CJC 5-25
sensor for a specified analog input
module
$AAISNNNN CJC Offset Calibrates the CJC sensor for 5-26
Calibration offset errors

(Continued on following page)
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ADAM-4011 Command Table (Continued)

Command Syntax | Command Name Command Description Page No.
@AADI Read Digital I/O and | The addressed module returns the | 5-50
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 | 5-52
digital outputs (ON or OFF)
@AAEAT Enable Alarm Enables the alarm in either 5-54
Momentary or Latching mode
@AAHI(data) Set High Alarm Downloads the High alarm limit 5-56
value
@AALO(data) Set Low Alarm Downloads the Low alarm limit 5-57
value
@AADA Disable Alarm Disables all alarm functions 5-58
@AACA Clear Latch Alarm The latch alarm is reset 5-59
@AARH Read High Alarm The addressed analog input 5-60
module is asked to return its high
alarm value
@AARL Read Low Alarm The addressed analog input 5-61
module is asked to return its low
alarm value
@AARE Read Event Counter | The addressed module is asked to | 5-62
return its event counter value
@AACE Clear Event Counter | The event counter is set to 0 5-63
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ADAM-4011D Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF | Configuration Sets the address, input range,baud | 5-4
rate, data format, checksum
status, and/or integration time for a
specified analog input module
$AA2 Configuration Status | Returns the configuration 5-10
parameters for the specified
analog input module
$AAF Read Firmware Return the firmware version code 5-12
Version from the specified analog input
module
$AAM Read Module Name | Return the module name from the | 5-13
specified analog input module
#AA Analog Data In Returns the input value from a 5-14
specified analog input module in
the currently configured data
format
$AA0 Span Calibration Calibrates an analog input module | 5-19
to correct for gain errors
$AAL Offset Calibration Calibrates an analog input module | 5-20
to correct for offset errors
e Synchronized Orders all analog input modules to | 5-21
Sampling sample their input values and store
them in special registers
$AA4 Read Synchronized Returns the value that was stored 5-22
Data in the specified module's register
after the #** command
$AAB Open Thermocouple | Ask the module to respond 5-24
Detection whether the thermocouple is open
or not
$AA3 CJC Status Returns the value of the CJC 5-25
sensor for a specified analog input
module
$AAISNNNN CJC Offset Calibrates the CJC sensor for 5-26
Calibration offset errors

(Continued on following page)
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ADAM-4011D Command Table (Continued)

Command Syntax Command Name Command Description Page No.
@AADI Read Digital /O and | The addressed module returns the | 5-50
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 | 5-52
digital outputs (ON or OFF)
@AAEAT Enable Alarm Enables the alarm in either 5-54
Momentary or Latching mode
@AAHI(data) Set High Alarm Downloads the High alarm limit 5-56
value
@AALO(data) Set Low Alarm Downloads the Low alarm limit 5-57
value
@AADA Disable Alarm Disables all alarm functions 5-58
@AACA Clear Latch Alarm The latch alarm is reset 5-59
@AARH Read High Alarm The addressed analog input 5-60
module is asked to return its high
alarm value
@AARL Read Low Alarm The addressed analog input 5-61
module is asked to return its low
alarm value
@AARE Read Event Counter | The addressed module is asked to | 5-62
return its event counter value
@AACE Clear Event Counter | The event counter is set to 0 5-63
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ADAM-4012 Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF | Configuration Sets the address, input range,baud | 5-4
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 5-14
specified analog input module in
the currently configured data
format
$AAD Span Calibration Calibrates an analog input module | 5-19
to correct for gain errors
$AAL Offset Calibration Calibrates an analog input module | 5-20
to correct for offset errors
e Synchronized Orders all analog input modules to | 5-21
Sampling sample their input values and store
them in special registers
$AA4L Read Synchronized Returns the value that was stored 5-22
Data in the specified module's register
after the #** command
$AA2 Configuration Status | Returns the configuration 5-10
parameters for the specified
analog input module
$AAF Read Firmware Return the firmware version code 5-12
Version from the specified analog input
module
$AAM Read Module Name | Return the module name from the | 5-13
specified analog input module

(Continued on following page)
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ADAM-4012 Command Table (Continued)

Command Syntax | Command Name Command Description Page No.
@AADI Read Digital /0 and | The addressed module returns the 5-50
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 5-52
digital outputs (ON or OFF)

@AAEAT Enable Alarm Enables the alarm in either 5-54
Momentary or Latching mode

@AAHI(data) Set High Alarm Downloads the High alarm limit 5-56
value

@AALO(data) Set Low Alarm Downloads the Low alarm limit 5-57
value

@AADA Disable Alarm Disables all alarm functions 5-58

@AACA Clear Latch Alarm The latch alarm is reset 5-59

@AARH Read High Alarm The addressed analog input module | 5-60
is asked to return its high alarm
value

@AARL Read Low Alarm The addressed analog input module | 5-61
is asked to return its low alarm
value

@AARE Read Event Counter | The addressed module is asked to 5-62
return its event counter value

@AACE Clear Event Counter | The event counter is set to 0 5-63
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ADAM-4013 Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF Configuration Sets the address, baud rate, data 5-4
format, checksum status, and/or
integration time for a specified
analog input module
#AA Analog Data In Returns the input value from a 5-14
specified analog input module in
the currently configured data
format
$AAD Span Calibration Calibrates an analog input moudle | 5-19
to correct for gain errors
$AAL Offset Calibration Calibrates an analog input moudle | 5-20
to correct for offset errors
e Synchronized Orders all analog input modulesto | 5-21
Sampling sample their input values and store
them in special registers
$AA4 Read Synchronized Returns the value that was stored 5-22
Data in the specified module's register
after the #* command
$AA2 Configuration Status | Returns the configuration 5-10
parameters for the specified
analog input module
$AAF Read Firware Returns the firmware version code | 5-12
Version from the specified analog input
module
$AAM Read Module Name | Returns the module name from the | 5-13
specified analog input module
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ADAM-4015/ADAM-4015T Command Table

Command Command Name Command Description Page
Syntax No.
%AANNTTCCFF | Configuration Sets the address, baud rate, data format, 5-4
checksum status, and/or integration time for a
specified analog input module
$AA2 Configuration Status | Returns the configuration parameters for the 5-10
specified analog input module
$AAF Read Firmware Return the firmware version code from the 5-12
Version specified analog input module
$AAM Read Module Name | Return the module name from the specified 5-13
analog input module
#AA Analog Data In Returns the input value from a specified analog 5-14
input module in the currently configured data
format
#AAN Read Analog Input Returns the input value from a specified channel 5-16
from Channel N of analog input module in the currently configured
data format
$AASVV Enable/Disable Enable or disable the individual channels in an 5-17
Channels for analog module
Multiplexing
$AA6 Read Channel Get the enable/disable status of all channels in 5-18
Status an analog module
e Synchronized Orders all analog input modules to sample their 5-21
Sampling input values and store them in special registers
$AA4 Read Synchronized | Returns the value that was stored in the specified | 5-22
Data module's register after the #** command
$AAB Channel Diagnose Diagnose channel status in over range, under 5-24
range, and wire opening
$AAQCiI Single Channel Calibrates a specified channel to correct for gain 5-27
Span Calibration errors
$AALCI Single Channel Calibrates a specified channel to correct for offset | 5-28
Offset Calibration errors
$AATCIRIT Single Channel Configure the input type and range of the 5-29
Range Configuration | specified channel in an analog input module
$AA8BCI Read Single Get the input type and range of the specified 5-30
Channel Range channel in an analog input module
Configuration
$AAXnNNN Watchdog Timer Set communication WDT cycle time from 0000 ~ 5-31
Setting 9999 (unit: 0.1 second. if value is 0000, the
communication WDT function will be disable)
$AAY Read Watchdog Read the cycle time setting of communication 5-32
Timer Setting WDT
$AASO Internal Calibration Internal self-calibration for offset and gain errors 5-33
$AASL Reload default Reload factory default calibrating parameter to 5-34

calibrating
parameter

overwrite current calibrating parameter
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ADAM-4016 Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF | Configuration Set the address, input range, baud | 5-4
rate, data format, checksum status
and/or integration time for the
specified analog input module
$AA2 Configuration Status | Return the configuration 5-10
parameters for the specified
analog input module
$AAF Read Firmware Return the firmware version code 5-12
Version from the specified analog input
module
$AAM Read Module Name | Return the module name fromthe | 5-13
specified analog input module
#AA Read Analog Input Return the input value from the 5-14
specified analog input module in
the currently configured data
format
$AAD Span Calibration Calibrate an analog input module 5-19
to correct for gain errors
$AAL Offset Calibration Calibrate an analog input module 5-20
to correct for offset errors
e Synchronized Orders all analog input modules to | 5-21
Sampling sample their input values and store
them in special registers
$AA4 Read Synchronized Returns the value that was stored 5-22
Data in the specified module's register
after the #** command
$AAG Get Excitation Returns either last value sent to 5-65
Voltage Output Value | specified module by $AA7
command, or start-up output
voltage
$AAT Excitation Voltage Direct output excitation voltage 5-66
Qutput data to a specified module
$AAS Start-up Voltage Stores a default value in a 5-67
Output Configuration | specified module. The output value
will take effect upon atartup.
$AAE Trim Calibration Trims specified module a number 5-69
of units up or down
$AAA Zero Calibration Tells the module to store 5-70
paramenters for zero calibration
$AAB Span Calibration Tells the module to store 5-711
parameters for span calibration

(Continued on following page)
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ADAM-4016 Command Table (Continued)

Value

its low alarm value

Command Syntax | Command Name Command Description Page No.
@AADI Read Digital I/O And | Ask the addressed module to return | 5-50
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 | 5-52
Values digital outputs (ON or OFF)
@AAEAT Enable Alarm Enable the alarm in either 5-54
monentary or latching mode
@AAHI(data) Set High Alarm Value | Download the high alarm limit value | 5-56
@AALO(data) Set Low Alarm Value | Download the low alarm limit value | 5-57
@AADA Disable Alarm Disable all alarm functions 5-58
@AACA Clear Latch Alarm Reset the module's latch alarm to 5-59
zero
@AARH Read High Alarm Ask the addressed module to return | 5-60
Value its high alarm value
@AARL Read Low Alarm Ask the addressed module to return | 5-61
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ADAM-4017 Command Table

to correct for offset errors

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF | Configuration Set the address, input range, baud | 5-4
rate, data format, checksum status
and/or integration time for the
specified analog input module
$AA2 Offset Calibration Return the configuration 5-9
parameters for the specified
analog input module
$AAF Read Channel Status | Return the firmware version code 5-11
from the specified analog input
module
$AAM Read Version Return the module name from the | 5-12
specified analog input module
#AA from Channel N Return the input values from all 5-13
channels of the specified analog
input module
#AAN Read Analog Input Return the input value from 5-15
channels number N of the
specified analog input module
$AASVV Configuration Status | Enables/disables multiplexing 5-16
simultaneously for seperate
channels of the specified input
module
$AA6 Enable/disable Ask the specified input module to 5-17
Channels for return the status of all eight
Multiplexing channels
$AAD Read Analog Input Calibrate the analog input module | 5-18
from all Channels to correct for gain errors
$AAL Span Calibration Calibrate the analog input module | 5-19
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ADAM-4017+ Command Table

Command Command Name | Command Description Page
Syntax No.
%AANNTTCCFF | Configuration Set the address, input range, baud rate, 5-4
data format, checksum status and/or
integration time for the specified analog
input module
$AA2 Configuration Return the configuration parameters for 5-10
Status the specified analog input module
$AAF Read Version Return the firmware version code from the | 5-12
specified analog input module
$AAM Read the Module | Return the module name from the 5-13
Name specified analog input module
#AA Read Analog Input | Return the input values from all channels 5-14
from all Channels | of the specified analog input module
#AAN Read Analog Input | Return the input value from  channels 5-16
from Channel N number N of the specified analog input
module
$AASVV Enable/disable Enables/disables multiplexing 5-17
Channels for simultaneously for seperate channels of
Multiplexing the specified input module
$AAG Read Channel Ask the specified input module to return 5-18
Status the status of all eight channels
$AAQCI Span Calibration Gain error calibrate of assignment channel, 5-27
User have to input the external standard source
for calibrating process
$AAILCI Offset Calibration Offset error calibrate of assignment channel, 5-28
User have to input the external standard source
for calibrating process
$AATCIRrr Input Range Input range setting individually 5-29
Setting
$AABCI Read Input Range | Get the input range of the assignment 5-30
channel
$AAXNNNN Watchdog Timer Set communication WDT cycle time from 5-31
Setting 0000 ~ 9999 (unit: 0.1 second. if value is
0000, the communication WDT function
will be disable)
SAAY Read Wat(;hdog Read thg cyple time setting of 5.32
Timer Setting communication WDT
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ADAM-4017+

Input range and external calibrating input source for each input type
Range Input Range Max. Signal Min Signal Displayed
bcode(Hex) Resolution
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 +-1V +1.0000 -1.0000 100.00uV
0b +/-500 mV +500.00 -500.00 10uVv
Oc +/-150 mV +150.00 -150.00 10uV
0d +/-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 | 5-4
rate, data format, checksum status
and/or integration time for the
specified analog input module
$AA2 Configuration Status | Return the configuration 5-10
parameters for the specified analog
input module
$AAF Read Version Return the firmware version code 5-12
from the specified analog input
module
$AAM Read Module Name | Return the module name from the 5-13
specified analog input module
#AA Read Analog Input Return the input value from all 5-14
from all Channels channels of the specified analog
module
#AAN Read Analog Input Return the input value from 5-16
from Channel N channels number N of  the
specified analog input module
$AASVV Enable/disable Enables/disables multiplexing 5-17
Channels for simultaneously for seperate
Multiplexing channels of the specified input
module
$AAG Read Channel Ask the specified input module to 5-18
Status return the status of all eight
channels
$AAD Span Calibration Calibrate the analog input module 5-19
to correct for gain errors
$AAL Offset Calibration Calibrate the analog input module 5-20
to correct for offset errors
$AA3 CJC Status Returns the value of the CJC 5-25
sensor for a specified analog input
module
$AAISNNNN CJC Offset Calibrates the CJC sensor for 5-26
Calibration offset errors
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ADAM-4018+ Command Table

Command Syntax Command Name Command Description Page No.
%AANNTTCCFF Configuration Set the address, input range, baud | 5-4
rate, data format, checksum status
and/or integration time for the
specified analog input module
$AA2 Configuration Status | Return the configuration 5-10
parameters for the specified analog
input module
$AAF Read Version Return the firmware version code 5-12
from the specified analog input
module
$AAM Read Module Name | Return the module name from the 5-13
specified analog input module
#AA Read Analog Input Return the input value from all 5-14
from all Channels channels of the specified analog
module
#AAN Read Analog Input Return the input value from 5-16
from Channel N channels number N of the
specified analog input module
$AASVV Enable/disable Enables/disables multiplexing 5-17
Channels for simultaneously for seperate
Multiplexing channels of the specified input
module
$AA6 Read Channel Ask the specified input module to 5-18
Status return the status of all eight
channels
$AAB Get Operating Status Get the channel operating status When | 5-24
bit value is 0, it mean this channel is in
normal operating, when bit value is 1, it
mean this channel is opening wire
$AA3 CJC Status Returns the value of the CJC 5-25
sensor for a specified analog input
module
$AAISNNNN CJC Offset Calibrates an analog input module to 5-26
Calibration adjust for offset errors of its CJC
Sensors
$AAQCi Span Calibration Gain error calibrate of assignment 5-27
channel, User have to input the external
standard source for calibrating process

(Continued on following page)
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ADAM-4018+ Command Table (Continued)

Command Syntax | Command Name Command Description Page No.
$AALCI Offset Calibration Offset error calibrate of assignment 5-28
channel, User have to input the external
standard source for calibrating process
$AA7CIRIr Input Range Setting Input range setting individually 5-29
$AASCI Read Input Range Get the input range of the assignment 5-30
channel
$AAXNNNN Set Communication Set communication WDT cycle time from | 5-31
WDT 0000 ~ 9999 (unit: 0.1 second. if value is
0000, the communication WDT function
will be disable)
$AAY Get Communication Read the cycle time setting of 5-32
WDT Setting communication WDT
ADAM-4018+
Input range and external calibrating input source for each input type
Range Input Range Max. Signal Min Signal Displayed
bcode(Hex) Resolution
06 +/-20 mA +20.000 -20.000 1uA
07 4~20 mA +20.000 +4.000 1uA
14 Type J
Thermocouple
15 Type K
Thermocouple
16 Type T
Thermocouple
17 Type E
Thermocouple
18 Type R
Thermocouple
19 Type S
Thermocouple
20 Type B
Thermocouple
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ADAM-4018M Command Table

Operation Mode

the memory module.

Command Syntax Command Name | Command Description Page
No.
%AANNTTCCFF Configuration Set the address, input range, baud | 5-4
rate, data format, checksum status
and/or integration time for the
specified analog input module
$AA2 Configuration Return the configuration 5-10
Status parameters for the specified
analog input module
$AAF Read Version Return the firmware version code 5-12
from the specified analog input
module
$AAM Read Module Return the module name from the | 5-13
Name specified analog input module
#AAN Read Analog Input | Return the input value from 5-16
from Channel N channels number N of  the
specified analog input module
$AASVV Enable/disable Enables/disables multiplexing 5-17
Channels for simultaneously for seperate
Multiplexing channels of the specified input
module
$AA6 Read Channel Ask the specified input module to 5-18
Status return the status of all eight
channels
$AAD Span Calibration Calibrate the analog input module | 5-19
to correct for gain errors
$AAL Offset Calibration | Calibrate the analog input module | 5-20
to correct for offset errors
$AA3 CJC Status Returns the value of the CJC 5-25
sensor for a specified analog input
module
$AAISNNNN CJC Offset Calibrates the CJC sensor for 5-26
Calibration offset errors
@AACCCSDMTTTT | Set Memory Set the channel storage status, 5-37
Configuration standalone mode, data logger
mode, storage type and sampling
interval for the specified analog
input data logger.
@AAD Read Memory Return the configuration 5-39
Configuration parameters for the specified
analog input data logger.
@AASO Set Memory Start/stop the recording function of | 5-40
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(Continued on following page)

ADAM-4018M Command Table (Continued)

@AAT Read Memory Read the recording status of the 5-41
Operation Mode memory module.
@AAL Event Record Read the number of stored event 5-42
Count records in the memory module.
@AAN Standard Record Read the number of stored 5-43
Count standard records in the memory
module.
@AARNNNN Read Record Read the contents of the specified | 5-44
Content record.
@AAACSDHHHHTEIINI | SetAlarm Limit Set the high/low alarm settings for | 5-46
the specified channel.
@AABC Read Alarm Limit | Read the high/low alarm settings 5-48
for the specified channel.

Chapter 4 Command Set 4-21




Command Set

ADAM-4019+ Command Table

SEnsors

Command Syntax Command Name Command Description Page
No.
%AANNTTCCFF Configuration Sets the address, baud rate, data 5-4
format, checksum status, and/or
integration time for a specified
analog input module
$AA2 Configuration Returns the configuration 5-10
Status parameters for the specified
analog input module
$AAF Read Firmware Return the firmware version code 5-12
Version from the specified analog output
module
$AAM Read Module Return the module name from the | 5-13
Name specified analog output module
#AA Analog Data In Returns the input value from a 5-14
specified analog input module in
the currently configured data
format
#AAN Read Analog Input | Returns the input value from a 5-16
from Channel N specified channel of analog input
module in the currently configured
data format
$AASVV Enable/Disable Enable or disable the individual 5-17
Channels for channels in an analog module
Multiplexing
$AAB Read Channel Get the enable/disable status of all | 5-18
Status channels in an analog module
$AAB Get Operating Status | Get the channel operating status When | 5-24
bit value is 0, it mean this channel is in
normal operating, when bit value is 1, it
mean this channel is opening wire
$AA3 CJC Status Returns the value of the CJC 5-25
sensor for a specified analog input
module
SAAISNNNN CJC Offset Calibrates an analog input module to 5-26
Calibration adjust for offset errors of its CJC

(Continued on following page)
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ADAM-4019+ Command Table (Continued)

Command Syntax | Command Name | Command Description Page No.
$AAQCI Single Channel Gain error calibrate of assignment | 5-27
Span Calibration channel, User have to input the
external standard source for
calibrating process
$AALCI Single Channel Offset error calibrate of assignment | 5-28
Offset Calibration | channel, User have to input the
external standard source for
calibrating process
$SAATCIRIT Input Range Input range setting individually 5-29
Setting
$AA8CI Read Input Range Get the input range of the assignment 5-30
channel
SAAXNNNN Set Communication | Set communication WDT cycle time 5-31
WDT from 0000 ~ 9999 (unit: 0.1 second. if
value is 0000, the communication WDT
function will be disable)
$AAY Get Communication | Read the cycle time setting of 5-32
WDT setting communication WDT
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ADAM-4021 Command Table

Command Syntax Command Name | Command Description Page
No.
%AANNTTCCFF Configuration Set the address, output range, 6-3
baud rate, data format, slew rate
and/or checksum status
#AA(data) Analog Data Out Directs output data to a specified 6-6
module
$AA4 Start-up output Stores a default output value in a 6-8
current/voltage specified module.  The output
configuration value will take effect upon startup.
$AA3(number of Trim Calibration Trims specified module a number 6-9
counts) of units up/down
$AAD 4 mA Calibration Tells the module to store 6-11
parameters for 4 mA Calibration
$AAL 20 mA Calibration | Tells the module to store 6-12
parameters for 20 mA Calibration
$AA2 Configuration Reads configuration of specified 6-13
Status module
$AAG Last Value Returns either last value sent to 6-14
Readback specified module by #AA
command, or start-up output
current/voltage
$AA8 Current Readback | Returns measured value of the 6-15
current/voltage flowing through
current loop
$AA5 Reset Status Checks if module has been reset 6-16
since the last $AA5 command
$AAF Read Firmware Return the firmware version code 6-17
Version from the specified analog output
module
$AAM Read Module Return the module name from the | 6-18
Name specified analog output module
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ADAM-4024 Command Table

Command Syntax Command Name Command Description Page
No.
%AANNTTCCFF Configuration Set the address, output range, 6-19
baud rate, data format, slew rate
and/or checksum status
#AACn(data) Analog Data Out Directs output data to a specified 6-20
module
#AASCn(data) Set Startup Data | Set data As CHn StartUp Data 6-20
#AAECn(data) Set Emergency Set data As CHn Emergency 6-20
Stop Stop Data
# N/A Synchrous Sample IDI 6-20
$AAOCN 4 mA Calibration Tells the module to store 6-20
parameters for 4 mA Calibration
$AALCn 20 mA Calibration | Tells the module to store 6-20
parameters for 20 mA Calibration
$AA2 Configuration Read back Module status 6-20
Status
$AA3Cn(number of Trim Calibration Trims specified module a number 6-20
counts) of units up/down
$AA4 Start-up output Stores a default output value in a 6-20
current/voltage specified module.  The output
configuration value will take effect upon startup.
$AA5 Reset Status Read Back Reset Times After Last | 6-20
$AA5 CMD And Clear This ounter
$AABCN Last Value Returns either last value sent to 6-20
Readback specified module by #AA
command, or start-up output
current/voltage
$AA7CNRxx Set Output Type Set CHn Output Type 6-20
$AABCn Current Readback | Returns measured value of the 6-21
current/voltage flowing through
current loop
$AAF Read Firmware Return the firmware version code 6-21
Version from the specified analog output
module
$AAM Read Module Return the module name from the | 6-21
Name specified analog output module

(Continued on following page)
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ADAM-4024 Command Table (Continued)

Timer Setting

communication WDT

Command Syntax Command Name Command Description Page
No.
$AAACNZ EMS Flag setting | Enable/Disable 6-21
(z=1/0)
CHn EMS Flag
$AABCn Read EMS Flag Read CHn EMS Flag 6-21
$AADCN Read startup Read Back CHn StartUp Data 6-21
data
$AAECN Read emergency | Read Back CHn Emergency 6-21
Stop Stop Data
$AAG Reset Current Reset Current Trim Data 6-21
Trim Variable To 0
$AAH Read Current Read Current Trim Data 6-21
Trim Variable
$AAI Read IDI Read IDI 6-21
$AANCNH Read 4mA Read Back CHn 4mA 6-21
Calibration Calibration Parameter
Parameter
$AAOCnN Read 20mA Read Back CHn 20mA 6-21
Calibration Calibration Parameter
Parameter
$AAPCNn Clear 4mA Clear CHn 4mA Calibration 6-21
Calibration Parameter/EEPROM
Parameter
$AAQCN Clear 20mA Clear CHn 20mA Calibration 6-21
Calibration Parameter/EEPROM
Parameter
$AAXONNnn Watchdog Timer | Set communication WDT cycle 6-21
Setting time from 0000 ~ 9999 (unit: 0.1
second. if value is 0000, the
communication WDT function
will be disable)
$AAX1 Read Watchdog | Read the cycle time setting of 6-21
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ADAM-4050 Command Table

Command Syntax | Command Name Command Description Page
No.
%AANNTTCCFF | Configuration Sets address, baud rate, and/or 7-4
checksum status, to a digital 1/0
module
$AAG Digital Data In Returns the values of the digital I/0 7-6
channels of the addressed module
#AABB(data) Digital Data Out Writes specified values to either a 7-8
single channel or all channels
simultaneously
e Synchronized Orders all digital I/0 modules to 7-11
Sampling sample their input values and store
them in a special register
$AA4 Read Return the value of a specified digital | 7-12
Synchronized I/O module that was stored after an
Data #** command was issued
$AA2 Configuration Returns the configuration parameters | 7-14
Status of a specified digital /0O module
$AA5 Reset Status Indicates whether a specified digital 7-16
I/0 module was reset after the last
time the $AA5 command was issued
$AAF Read Firmware Return the firmware version code 7-18
Version from the specified digital /0O module
$AAM Read Module Return the module name from the 7-19
Name specified Digital I/O module
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ADAM-4051 Command Table

Command Syntax Command Name Command Description Page
No.
%AANNTTCCFF Configuration Sets the address, baud rate, and/or | 7-4
checksum status to a digital 1/0
module
i Synchronized Orders all digital I/0 modules to 7-11
Sampling sample their input values and store
them in special registers
$AA2 Configuration Returns the configuration 7-14
Status parameters of a specified digital I/O
module
$AA4 Read Returns the value of a specified 7-12
Synchronized Data | digital /O module that was stored in
the specified register after an #**
command was issued
$AAS Reset Status Indicates whether a specified digital | 7-16
I/0 module was reset after the last
time that $AA5 command was
issued
$AA6 Digital Data In Returns the values of the digital /0 | 7-6
channel in the addressed module
$AAF Read Firmware Return the firmware version code 7-18
Version from the specified digital /O module
$AAM Read Module Return the module name from the 7-19
Name specified digital /0 module
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ADAM-4052 Command Table

Command Syntax Command Name Command Description Page
No.
%AANNTTCCFF Configuration Sets address, baud rate, and/or 7-4
checksum status, to a digital 1/0
module
$AA6 Digital Data In Returns the values of the digital /0 | 7-6
channels of the addressed module
e Synchronized Orders all digital I/0 modules to 7-11
Sampling sample their input values and store
them in a special register
$AA4 Read Synchronized | Return the value of a specified 7-12
Data digital /0O module that was stored
after an #** command was issued
$AA2 Configuration Returns the configuration 7-14
Status parameters of a specified digital I/O
module
$AA5 Reset Status Indicates whether a specified digital | 7-16
I/0 module was reset after the last
time the $AA5 command was
issued
$AAF Read Firmware Return the firmware version code 7-18
Version from the specified digital /0O module
$AAM Read Module Name | Return the module name from the 7-19
specified digital /0 module
$AAXnnNN Watchdog Timer Set communication WDT cycle time | 7-27
Setting from 0000 ~ 9999 (unit: 0.1 second.
if value is 0000, the communication
WDT function will be disable)
$AAY Read Watchdog Read the cycle time setting of 7-28
Timer Setting communication WDT
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ADAM-4053 Command Table

Command Syntax | Command Name Command Description Page
No.
%AANNTTCCFF | Configuration Sets address, baud rate, and/or 7-4
checksum status, to a digital 1/0
module
$AAG Digital Data In Returns the values of the digital /O | 7-6
channels of the addressed module
e Synchronized Orders all digital I/0 modules to 7-11
Sampling sample their input values and store
them in a special register
$AA4 Read Synchronized Return the value of a specified 7-12
Data digital I/O module that was stored
after an #** command was issued
$AA2 Configuration Status | Returns the configuration 7-14
parameters of a specified digital I/O
module
$AA5 Reset Status Indicates whether a specified digital | 7-16
I/O module was reset after the last
time the $AA5 command was
issued
$AAF Read Firmware Return the firmware version code 7-18
Version from the specified digital /0O module
$AAM Read Module Name | Return the module name from the 7-19
specified digital /0 module
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ADAM-4055 Command Table

Command Syntax | Command Name | Command Description Page
No.
%AANNTTCCFF Configuration Sets the address, baud rate, and/or 7-4
checksum status to a digital I/O
module
#AABB(data) Digital Data Out Writes specified values to either a 7-8
single channel or all channels
simultaneously
e Synchronized Orders all digital I/0 modules to 7-11
Sampling sample their input values and store
them in special registers
$AA2 Configuration Returns the configuration parameters 7-14
Status of a specified digital /O module
$AA4 Read Returns the value of a specified digital | 7-12
Synchronized I/0 module that was stored in the
Data specified register after an #**
command was issued
$AA5 Reset Status Indicates whether a specified digital 7-16
I/0 module was reset after the last
time that $AAS command was issued
$AAG Digital Data In Returns the values of the digital I/0 7-6
channel in the addressed module
$AAF Read Firmware Return the firmware version code from | 7-18
Version the specified digital I/O module
$AAM Read Module Return the module name from the 7-19
Name specified digital /0 module
$AAXOTTTTDD Write Safty Value | Force the DO channels to safety status | 7-21
when communication is time-out and
over pre-defined period.
$AAX1 Read Safty Value | Read the time-out setting and 7-22
pre-defined safety status of DO
channels.
$AAX2 Read Safty Flag Requests the Safty Flag of the 7-23

addressed digital /0 module to see
whether the safety value has been
executed since Write Safety Value
command was set.
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ADAM-4056S Command Table

Command Syntax

Command Name

Command Description

%AANNTTCCFF

Configuration

Sets the address, baud rate, and/or
checksum status to a digital /0
module

#AABB(data)

Digital Data Out

Writes specified values to either a
single channel or all channels
simultaneously

$AA2

Configuration Status

Returns the configuration
parameters of a specified digital I/O
module

7-14

$AA5

Reset Status

Indicates whether a specified digital
I/0 module was reset after the last
time that $AA5 command was
issued

7-16

$AAG

Digital Data In

Returns the values of the digital I/O
channel in the addressed module

7-6

$AAF

Read Firmware
Version

Return the firmware version code
from the specified digital /0 module

7-18

$AAM

Read Module Name

Return the module name from the
specified digital I/0 module

7-19

$AAXOTTTTDDDD

Write Safty Value

Force the DO channels to safety
status when communication is
time-out and over pre-defined
period.

7-21

$AAX1

Read Safty Value

Read the time-out setting and
pre-defined safety status of DO
channels.

7-22

$AAX2

Read Safty Flag

Requests the Safty Flag of the
addressed digital /0 module to see
whether the safety value has been
executed since Write Safety Value
command was set.

7-23

$AAXNNNN

Watchdog Timer
Setting

Set communication WDT cycle time
from 0000 ~ 9999 (unit: 0.1 second.
if value is 0000, the communication
WDT function will be disable)

7-27

$AAY

Read Watchdog
Timer Setting

Read the cycle time setting of
communication WDT

7-28
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ADAM-4056SO Command Table

Command Syntax | Command Name Command Description Page
No.
%AANNTTCCFF Configuration Sets the address, baud rate, and/or | 7-4
checksum status to a digital /0
module
#AABB(data) Digital Data Out Writes specified values to either a 7-8
single channel or all channels
simultaneously
$AA2 Configuration Status | Returns the configuration 7-14
parameters of a specified digital I/O
module
$AA5 Reset Status Indicates whether a specified digital | 7-16
I/0 module was reset after the last
time that $AA5 command was
issued
$AA6 Digital Data In Returns the values of the digital /O | 7-6
channel in the addressed module
$AAF Read Firmware Return the firmware version code 7-18
Version from the specified digital /0 module
$AAM Read Module Name | Return the module name from the 7-19
specified digital I/0 module
$AAXOTTTTDDDD | Write Safty Value Force the DO channels to safety 7-21
status when communication is
time-out and over pre-defined
period.
$AAX1 Read Safty Value Read the time-out setting and 7-22
pre-defined safety status of DO
channels.
$AAX2 Read Safty Flag Requests the Safty Flag of the 7-23
addressed digital /0 module to see
whether the safety value has been
executed since Write Safety Value
command was set.
$AAEQ Read and Clear Over | Read the Over Current Status Flag | 7-24
Current Status Flag and Clear the Flag simultaneously
$AAXnnNN Watchdog Timer Set communication WDT cycle time | 7-27
Setting from 0000 ~ 9999 (unit: 0.1 second.
if value is 0000, the communication
WDT function will be disable)
$AAY Read Watchdog Read the cycle time setting of 7-28
Timer Setting communication WDT
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ADAM-4060/4068 Command Table

addressed digital /0 module to see
whether the safety value has been
executed since Write Safety Value
command was set.

Command Syntax | Command Name Command Description Page
No.
%AANNTTCCFF Configuration Sets address, baud rate, and/or 7-4
checksum status, to a digital I/0
module
$AA6 Digital Data In Returns the values of the digital I/0O 7-6
channels of the addressed module
#AABB(data) Digital Data Out Writes specified values to either a 7-8
single channel or all channels
simultaneously
e Synchronized Orders all digital I/O modules to 7-11
Sampling sample their input values and store
them in a special register
$AA4 Read Synchronized Return the value of a specified digital | 7-12
Data I/0 module that was stored after an
#** command was issued
$AA2 Configuration Status | Returns the configuration parameters | 7-14
of a specified digital /0O module
$AA5 Reset Status Indicates whether a specified digital 7-16
I/0 module was reset after the last
time the $AA5 command was issued
$AAF Read Firmware Return the firmware version code 7-18
Version from the specified digital I/O module
$AAM Read Module Name | Return the module name from the 7-19
specified digital I/0 module
$AAXOTTTTDDDD | Write Safty Value Force the DO channels to safety 7-21
status when communication is
time-out and over pre-defined period.
$AAX1 Read Safty Value Read the time-out setting and 7-22
pre-defined safety status of DO
channels.
$AAX2 Read Safty Flag Requests the Safty Flag of the 7-23
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ADAM-4069 Command Table

Command Syntax Command Name Command Description Page
No.
%AANNTTCCFF Configuration Sets address, baud rate, and/or | 7-4
checksum status, to a digital /0
module
$AAG Digital Data In Returns the values of the digital | 7-6
I/0 channels of the addressed
module
#AABB(data) Digital Data Out Writes specified values to either | 7-8
a single channel or all channels
simultaneously
$AA2 Configuration Returns the configuration 7-14
Status parameters of a specified digital
I/O module
$AAS Reset Status Indicates whether a specified 7-16

digital /0 module was reset
after the last time the $AA5
command was issued

$AAF Read Firmware Return the firmware version 7-18
Version code from the specified digital
I/O module
$AAM Read Module Name | Return the module name from 7-19
the specified digital /O module
$AAXOTTTTDDDD Write Safty Value Force the DO channels to safety | 7-21

status when communication is
time-out and over pre-defined

period.
$AAX1 Read Safty Value Read the time-out setting and 7-22
pre-defined safety status of DO
channels.
$AAP Read low power The command requests the 7-25
status module at address AA to return
the low power status of module
$AAS Set low power The command requests the 7-26
status module at address AA to set and
return the low power mode of
module
$AAXnnNN Watchdog Timer Set communication WDT cycle 7-27
Setting time from 0000 ~ 9999 (unit: 0.1

second. if value is 0000, the
communication WDT function

will be disable)
$AAY Read Watchdog Read the cycle time setting of 7-28
Timer Setting communication WDT
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ADAM-4080 Command Table

Command Syntax | Command Name Command Description Page
No.
%AANNTTCCFF | Configuration Sets the address, input mode, 7-28
baud rate, checksum status and/or
frequency gate time for a specified
counter/ frequency module
$AA2 Configuration Status | Returns configuration parameters 7-30
from the specified
counter/frequency module
$AAF Read Firmware Return firmware version code from | 7-31
Version the specified counter/frequency
module
$AAM Read Module Name | Return the module name from the | 7-32
specified counter/frequency
module
$AABS Set Input Signal Sets the input signal mode of the 7-33
Mode specified counter/frequency
module to either non-isolated or
photo-isolated input signals
$AAB Read Input Signal Read the input signal mode of the | 7-34
Mode specified counter/frequency
module.
#AAN Read Counter or Returns the value of counter 0 or 7-35
Frequency Value counter 1 from a specified counter/
frequency module in hex format

(Continued on following page)
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ADAM-4080 Command Table (Continued)

status of the overflow flag of
counter 0 or counter 1

Command Syntax | Command Name Command Description Page
No.
$AAAG Set Gate Mode Requests the specified 7-40
counter/frequency module to set its
gate mode to either high, low or
disabled
$AAA Read Gate Mode Requests the specified 7-41
counter/frequency module to return
the status of its gate mode
$AA3N(data) Set Maximum Sets the maximum value of counter | 7-42
Counter Value 0 or counter 1 for the specified
counter/frequency module
$AA3N Read Maximum Reads the maximum value of 7-43
Counter Value counter 0 or counter 1 of the
specified counter/frequency module
$AASNS Start/Stop Counter The command orders the specified | 7-44
counter/frequency module to start
or stop counting
$AASN Read Counter The addressed counter frequency 7-45
Start/Stop Status module returns its status indicating
whether counting is enabled or
disabled
$AAGN Clear Counter The command clears the counter 0 | 7-46
or counter 1 of the specified counter
module
$AATN Read Overflow Flag | The addressed module returns the | 7-47

(Continued on following page)

Chapter 4 Command Set 4-37




Command Set

ADAM-4080 Command Table (Continued)

Low Trigger Level

non-isolated input signals for a
specified counter/frequency
module

Command Syntax | Command Name Command Description Page
No.
$AA4S Enable/Disable Enables or disables the digital 7-49
Digital Filter filter of the addressed
counter/frequency module
$AA4 Read Filter Status The addressed counter frequency | 7-50
module returns the status of its
digital filter
$AAOH(data) Set Minimum  Input | Sets the minimum input signal 7-51
Signal Width at High | width at high level fora  specified
Level counter/frequency module
$AAOH Read Minimum Input | Reads the minimum input signal 7-52
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 7-53
Signal Width at Low | width at low level for a specified
Level counter/frequency module
$AAOL Read Minimum Input | Reads minimum input signal 7-54
Signal Width at Low | width setting at low level for a
Level specified counter/frequency
module
$AA1H(data) Set Non-isolated Sets the high trigger level of 7-55
High Trigger Level non-isolated input signals for a
specified counter/frequency
module
$AATH Read Non-isolated Requests the addressed counter 7-56
High Trigger Level frequency module to return the
high trigger level for non-
$AA1L(data) Set Non-isolated Low | isolated input signals 7-57
Trigger Level
$AALL Read Non-isolated Sets the low trigger level of 7-58

(Continued on following page)
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ADAM-4080 Command Table (Continued)

and Alarm Status

status state of its two digital
outputs and the status of its alarm.

Command Syntax | Command Name Command Description Page
No.

@AAPN(data) Set Initial Count Sets the initial count value of the 7-61
Value of Counter N module for counter 0 or counter 1

@AAGN Read Initial Count Reads the initial count value of 7-62
Value of Counter N counter 0 or counter 1

@AAEAN Enable Alarm of Enable alarm for the specified 7-63
Counter N counter 0 or counter 1

@AADAN Disable Alarm of Disable alarm for the specified 7-64
Counter N counter 0 or counter 1

@AAPA(data) Set Alarm Limit Value | Download the alarm limit value for | 7-65
of Counter 0 counter 0 of the specified module

@AASA(data) Set Alarm Limit Value | Download the alarm limit value for | 7-65
of Counter 1 counter 1 of the specified module

@AARP Read Alarm Limit Ask the module to return the alarm | 7-66
Value of Counter 0 limit value of counter 0

@AARA Read Alarm Limit Ask the module to return the alarm | 7-66
Value of Counter 1 limit value of counter 1

@AADO (data) Set Digital Output Set the values of the module's two | 7-67
Values digital outputs (ON or OFF)

@AADI Read Digital Output | Ask the module to return the 7-68
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ADAM-4080D Command Table

the addressed module to display
on its LED. This command is valid
only after selectting to display host
computer data (SAA8V)

Command Syntax | Command Name Command Description Page
No.
%AANNTTCCFF | Configuration Sets the address, input mode, 7-28
baud rate, checksum status and/or
frequency gate time for a specified
counter/ frequency module
$AA2 Configuration Status | Returns configuration parameters 7-30
from the specified
counter/frequency module
$AAF Read Firmware Return firmware version code from | 7-31
Version the specified counter/frequency
module
$AAM Read Module Name | Return the module name from the | 7-32
specified counter/frequency
module
$AABS Set Input Signal Sets the input signal mode of the 7-33
Mode specified counter/frequency
module to either non-isolated or
photo-isolated input signals
$AAB Read Input Signal Read the input signal mode of the | 7-34
Mode specified counter/frequency
module.
#AAN Read Counter or Returns the value of counter 0 or 7-35
Frequency Value counter 1 from a specified counter/
frequency module in hex format
$AABY Select LED Data Select whether LED will display 7-36
Origin data from the counter/frequency
module directly or from the host
computer
$AA8 Read LED Data Returns the status of the LED Data | 7-37
Origin origin. Origin is either direct from
module or from host computer
$AA9(data) Send Data to LED The host computer sends data to 7-38

(Continued on following page)
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ADAM-4080D Command Table (Continued)

Command Syntax | Command Name Command Description Page
No.
$AAAG Set Gate Mode Requests the specified counter/ 7-40
frequency module to set its gate
mode to either high, low or disabled
$AAA Read Gate Mode Requests the specified counter/ 7-41
frequency module to return the
status of its gate mode
$AA3N(data) Set Maximum Sets the maximum value of counter | 7-42
Counter Value 0 or counter 1 for the specified
counter/frequency module
$AA3N Read Maximum Reads the maximum value of 7-43
Counter Value counter 0 or counter 1 of the
specified counte/ frequency module
$AASNS Start/Stop Counter The command orders the specified | 7-44
counter/frequency module to start
or stop counting
$AASN Read Counter The addressed counter frequency 7-45
Start/Stop Status module returns its status indicating
whether counting is enabled or
disabled
$AAGN Clear Counter The command clears the counter 0 | 7-46
or counter 1 of the specified
counter module
$AATN Read Overflow Flag | The addressed module returns the | 7-47
status of the overflow flag of
counter 0 or counter 1

(Continued on following page)
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ADAM-4080D Command Table (Continued)

Low Trigger Level

non-isolated input signals for a
specified counter/frequency
module

Command Syntax | Command Name Command Description Page
No.
$AA4S Enable/Disable Enables or disables the digital 7-49
Digital Filter filter of the addressed
counter/frequency module
$AA4 Read Filter Status The addressed counter frequency | 7-50
module returns the status of its
digital filter
$AAOH(data) Set Minimum  Input | Sets the minimum input signal 7-51
Signal Width at High | width at high level fora  specified
Level counter/frequency module
$AAOH Read Minimum Input | Reads the minimum input signal 7-52
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 7-53
Signal Width at Low | width at low level for a specified
Level counter/frequency module
$AAOL Read Minimum Input | Reads minimum input signal 7-54
Signal Width at Low | width setting at low level for a
Level specified counter/frequency
module
$AA1H(data) Set Non-isolated Sets the high trigger level of 7-55
High Trigger Level non-isolated input signals for a
specified counter/frequency
module
$AATH Read Non-isolated Requests the addressed counter 7-56
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 7-57
Trigger Level non-isolated input signals for a
specified counter/frequency
module
$AALL Read Non-isolated Sets the low trigger level of 7-58

(Continued on following page)

4-42 ADAM 4000 Series User’s Manual




Chapter 4

ADAM-4080D Command Table (Continued)

and Alarm Status

state of its two digital outputs and
the status of its alarm.

Command Syntax | Command Name Command Description Page
No.
@AAEAT Enable Alarm Enable the alarm in either 7-69
momentary or latching mode

@AADA Disable Alarm Disable all alarm functions 7-70

@AACA Clear Latch Alarm The latch alarm is reset 7-71

@AAPA(data) Set Low-Alarm Downloads the low-alarm count 7-72
Count Value of value for counter 0 of the specified
Counter 0 counter/frequency module

@AASA(data) Set High-Alarm Downloads the high-alarm count 7-73
Count Value of value for counter 0 of the specified
Counter 0 counter/frequency module

@AARP Read Low-Alarm Ask the addressed module to 7-74
Count Value of return its low-alarm count value for
Counter 0 counter 0

@AARA Read High-Alarm Ask the addressed module to 7-75
Count Value of return its high-alarm count value
Counter 0 for counter 0

@AADO(data) Set Digital Output Set the values of the module's two | 7-67
Values digital outputs(ON or OFF)

@AADI Read Digital Output | Ask the module to return the status | 7-68
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5.1 Analog Input Common Command Set

to sample their input values and
store them in special registers

Command Description 1/O Module

Syntax

%AANNTTCCF | Sets the address, input range, 4011, 4011D, 4012, 4013, 4015,

F baud rate, data format, 4015T, 4016, 4017, 4017+, 4018,
checksum status, and/or 4018+, 4018M, 4019+
integration time for a specified
analog input module

$AA2 Returns the configuration 4011, 4011D, 4012, 4013, 4015,
parameters for the specified 4015T, 4016, 4017, 4017+, 4018,
analog input module 4018+, 4018M, 4019+

SAAF Returns the firmware version 4011, 4011D, 4012, 4013, 4015,
code from the specified analog 4015T, 4016, 4017, 4017+, 4018,
input module 4018+, 4018M, 4019+

$AAM Returns the module name from 4011, 4011D, 4012, 4013, 4015,
the specified analog input 4015T, 4016, 4017, 4017+, 4018,
module 4018+, 4018M, 4019+

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

#AAN Returns the input value from 4015, 4015T, 4017, 4017+, 4018,
channel number n of the 4018+, 4018M, 4019+
specified analog input module

#AASVV Enables/disables multiplexing 4015, 4015T, 4017, 4017+, 4018,
simultaneously for separate 4018+, 4018M, 4019+
channels of the specified input
module

$AAG Ask the specified input module 4015, 4015T, 4017, 4017+, 4018+,
to return the status of all eight 4018, 4018M, 4019+
channels

$AAOD Calibrate the analog input 4011, 4011D, 4012, 4013, 4016,
module to correct for gain errors | 4017, 4018, 4018M

$AA1 Calibrate the analog input 4011, 4011D, 4012, 4013, 4016,
module to correct for offset 4017, 4018, 4018M
errors.

#* Orders all analog input modules | 4011, 4011D, 4012, 4013, 4015,

4015T, 4016

(Continued on following page)
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Command Command Description I/0 Module

Syntax

$AA4 Returns the value that was 4011, 4011D, 4012, 4013, 4015,
stored in the specified module's | 4015T, 4016
register after the #** command

$AAB Ask the module to respond 4011D, 4015, 4015T, 4018+,
whether the wiring is open or 4019+
closed

$AA3 Returns the value of the CJC 4011, 4011D, 4018, 4018+,
sensor for a specified analog 4018M, 4019+
input module

$AA9 Calibrates the CJC sensor for 4011, 4011D, 4018, 4018+, 4018M
offset errors 4019+

$AAOCI Calibrates a specified channel 4015, 4015T, 4017+, 4018+, 4019+
to correct for gain errors

$AA1CI Calibrates a specified channel 4015, 4015T, 4017+, 4018+, 4019+
to correct for offset errors

$AATCIRrr Configure the input type and 4015, 4015T, 4017+, 4018+, 4019+
range of the specified channel
in an analog input module

$AABCI Get the input type and range of | 4015, 4015T, 4017+, 4018+, 4019+
the specified channel in an
analog input module

$AAXNNNN Communication Watchdog Timer 4015, 4015T, 4017+, 4018+,4019+
Setting

$AAY Read Communication Watchdog 4015, 4015T, 4017+, 4018+, 4019+
Timer Setting

$AASO Internal self-calibration for offset | 4015, 4015T
and gain errors

$AAST Reload factory default 4015, 4015T

calibrating parameter to
overwrite current calibrating
parameter
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4011, 4011D, 4012, 4013, 4015, 4015T, 4016,
4017, 4017+, 4018, 4018+, 4018M, 4019+

%AANNTTCCFF

Name C onfiguration command

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

Syntax %AANNTTCCFF(cr)

%0 is a delimiter character.

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

NN represents the new hexadecimal address of the analog
input module. Range is from 00h to FFh.

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

(Refer to Table 5-1 on Page 5-6)
CC represents the baud rate code.
(Refer to Table 5-2 on Page 5-8)

FF is a hexadecimal number that equals the 8-bit parameter
representing the data  format, checks um sta tus and
integration time. The layout of the 8-bit parameter is shown
in Figure 5-1. Bits 2 through 5 are not used and are set to 0.

(cr) is the terminating character, carriage return (0Dh)

6 5/4/3(/2(1|0

| | | | L’J

Che§ksum status not used Data Format
?j I;::]t:l;d 00: Engineering units
. 01: % of FSR
10: two's complement of hexadecimal
Integration time 11: Ohms (for 4013 and 4015)

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

Figure 5-1 Data format for FF (8-bit parameter)
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4011, 4011D, 4012, 4013, 4015, 4015T, 4016, 5
4017, 4017+, 4018, 4018+, 4018M, 4019+ Chapter

%AANNTTCCFF

Response

1AA(cr) if the command is valid.

?AA(cr) if an invalid 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 module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid

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

(cr) is the terminating character, carriage return (0Dh)

Example co mmand: %2324050600(cr)

NOTICE:

NOTICE:

NOTICE:

response: 12 4(cr)

The ADAM-4011 module with address 23h is configured to
anew address o f 24h, an inp ut range +2.5 V, baud rate
9600, i ntegration time 50 m s (6 0 Hz ), e ngineering u nits
data format and no checksum checking or generation.

The response indicates that the command was received.

Wait 7 seconds to let th e new con figuration settings tak e
effect before issuing a new command to the module.

Only ADAM-4011, ADAM-4011D, ADAM-4012, ADAM-4013,
ADAM-4016 and ADAM-4018+ support “% of FSR” and “two’s
complement of hexadecimal” Data Format.

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

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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4011, 4011D, 4012, 4013, 4015, 4015T, 4016,
4017, 4017+, 4018, 4018+, 4018M, 4019+

Table 5-1 Input Range Codes (Type Codes)

Input Range for 4011, 4011D, 4018, 4018+

Input Range Code (Hex) (Thermocouple and + 20 mA only), 4018M
00 +15mV
01 +50mV
02 100 mV
03 500 mV
04 1V
05 +25V
06 +20mA
0E Type J Thermocouple 0 ~ 760 °C
OF Type K Thermocouple 0 ~ 1370 °C
10 Type T Thermocouple -100 ~ 400 ‘C
11 Type E Thermocouple 0 ~ 1000 C
12 Type R Thermocouple 500 ~ 1750 C
13 Type S Thermocouple 500 ~ 1750 °C
14 Type B Thermocouple 500 ~ 1800 °C
Input Range Code(Hex) Input Range for 4012,4017,4017+
08 10V
09 x5V
0A 1V
0B 500 mV
0C 150 mV
0D +20mA

Notice: The input range requires the usage of a 125 Q current conversion resistor

Input Rage Code (Hex) Input Range for 4016
00 15 mV
01 50 mV
02 +100 mV
03 500 mV
06 +20 mA
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4011, 4011D, 4012, 4013, 4015, 4015T, 4016,

4017, 4017+, 4018, 4018+, 4018M, 4019+ Chapter 5
Input Range Code (Hex) Input Range for 4013

20 Platinum, -100 ~ 100 °C, a=0.00385
21 Platinum,0~100 C, a=0.00385
22 Platinum,0~200 C, a=0.00385
23 Platinum,0~600 C, a=0.00385
24 Platinum, -100 ~ 100 °C, a=0.003916
25 Platinum,0~100 C, a=0.003916
26 Platinum,0~200 C, a=0.003916
27 Platinum,0~600 °C, a=0.003916
28 Nickel, -80 ~ 100 C
29 Nickel, 0 ~ 100 C

ADAM-4015/4015T command codes against Input ranges table

Command Code (Hex) Input Type Input Range
20 Platinum 100 (IEC) -50~150 C
21 Platinum 100 (IEC) 0~100 C
22 Platinum 100 (IEC) 0~200 C
23 Platinum 100 (IEC) 0~400 C
24 Platinum 100 (IEC) -200~200 °C
25 Platinum 100 (JIS) -50~150 C
26 Platinum 100 (JIS) 0~100 C
27 Platinum 100 (JIS) 0~200 C
28 Platinum 100 (JIS) 0~400 C
29 Platinum 100 (JIS) -200~200 C
2A Platinum 1000 -40~160 C
2B BALCO 500 230 ~ 120 °C
2C Ni 604 -80~100 C
2D Ni 604 0~100 C
30 Thermistor 3K 0~100 C
31 Thermistor 10K 0~100 C
33 Ni 508 -50~200 C

IEC RTD 1000, a. = 0.00385
JIS RTD 1000, o = 0.00391
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4011, 4011D, 4012, 4013, 4015, 4015T, 4016,
4017, 4017+, 4018, 4018+, 4018M, 4019+

Input Range Code (Hex) Input Range for 4019+
02 100 mV
03 500 mV
04 1V
05 25V
07 +4~20mA
08 10V
09 x5V
0D 20 mA
OE Type J Thermocouple 0 ~ 760 C
OF Type K Thermocouple 0 ~1370 C
10 Type T Thermocouple -100 ~ 400 ‘C
1 Type E Thermocouple 0 ~ 1000 C
12 Type R Thermocouple 500 ~ 1750 C
13 Type S Thermocouple 500 ~ 1750 °C
14 Type B Thermocouple 500 ~ 1800 C

Table 5-2 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

5-8 ADAM 4000 Series User's Manual




4011, 4011D, 4012, 4013, 4015, 4015T, 4016,

4017, 4017+, 4018, 4018+, 4018M, 4019+ Chapter 5
$AA2
Name C onfiguration Status command
Description The command requests the return of the configuration data
from the analog input module at address AA.
Syntax $SAA2(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address of the analogi nput m odule t hat youwa ntt o
interrogate.
2 is the Configuration Status command.
(cr) is the terminating character, carriage return (ODh).
Response IAATTCCFF(cr) if the command is valid.

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

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

! delimiter character indic ates a valid comm  and was
received.

? delimiter character indicates the command was invalid.

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

TT rep resents th e typ e code. Ty pe cod e d etermines th e
input range.

CC represents the baud rate code.

FF is a hexadecimal number that equals the 8-bit parameter
that represen tsth e d ata format, checks um status and
integration time. The layout of the 8-bit parameter is shown
in figure 4-1. Bits 2 to 5 are not used, and are set to 0.

(cr) is the terminating character, carriage return (ODh).

(Please refer to % AANNTTCCEFF configuration command
to see TT, CC and FF parameter definition)
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4011, 4011D, 4012, 4013, 4015, 4015T, 4016,
4017, 4017+, 4018, 4018+, 4018M, 4019+

$AA2

Example com mand:  $452(cr)
response: !  45050600(cr)

The command asks the analog input module at address 45h
to send its configuration data.

The analog input module at address 45h responds with an
inputr ange of 2.5vo lIts,ab aud rate of 96 00 bps, an
integration time of 50 ms (60 Hz), engineering units are the
currently co nfigured data format,andnoc  hecksum
function or checksum generation.
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4011, 4011D, 4012, 4013, 4015, 4015T, 4016,

4017, 4017+, 4018, 4018+, 4018M, 4019+ Chapter 3
$SAAF
Name Read Firmware Version command
Description The command requests the analog input module at addr ess
AA to return the version code of its firmware.
Syntax SAAF (cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address of the analogi nput m odule t hat youwa ntt o
interrogate.
F is the Read Firmware Version command.
(cr) is the terminating character, carriage return (ODh).
Response IAA(Version)(cr) if the command is valid.

There is no response if the module detects a syntax error or
communication error, or if t he specified a ddress does not
exist.

! is a deli miter character indicating a valid command was
received.

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

(Version) is the version code of t he module’s firmware at
address AA.

(cr) is the terminating character, carriage return (ODh).
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4011, 4011D, 4012, 4013, 4015, 4015T, 4016,
4017, 4017+, 4018, 4018+, 4018M, 4019+

$AAM
Name
Description

Syntax

Response

Read Module Name command

The command requests the analog input module at addr ess
AA to return its name.

$AAM (cr)
$ is a delimiter character.

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

M is the Read Module Name command.
(cr) is the terminating character, carriage return (ODh).
IAA(Module Name)(cr) if the command is valid.

There is no response if the module detects a syntax error or
communication error, or if t he specified a ddress does not
exist.

! is a deli miter character indicating a valid command was
received.

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

(Module Name) is the name of the module at address AA.
(cr) is the terminating character, carriage return (ODh).
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4011, 4011D, 4012, 4013, 4015, 4015T, 4016,

4017, 4017+, 4018, 4018+, 4019+ Chapter 5
#AA
Name Analog Data In command
Description The command will retu rn the in put value from a sp ecified
(AA) module in the currently configured data format.
Syntax #AA(cr)
# is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address of an analog input module.
(cr) is the terminating character, carriage return (ODh).
Response >(data)(cr)
There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.
> is a delimiter character.
(data) is th e input value in the con figured data format o f
the interrogated module.
(For data formats, see Appendix B).
(cr) is the terminating character, carriage return (ODh).
Example command: #21(cr)

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

The ¢ ommand interrogates the anal og inputm odule a t
address 21h for its input values of all channels.

The analog input module responds with channels from 0 to
7 with +7.2111 wvolts, +7.2567 volts, +7.3125 volts,
+7.1000 volts, +7.4712 volts, +7.2555 volts, +7.1234 volts
and +7.5678 volts.
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4017, 4017+, 4018, 4018+, 4019+

#AA
Example command:  #DE(cr)
r esponse: >FF5D(cr)
The analog input module at address DEh has an input value
of FF5D. (The configured data format of t he analog input
module is two’s complement)
Two’s complement % of Span Engineering units
under 0000 -0000 -0000
over FFFF +9999 +9999

NOTICE: When modules measure Thermocouple or RTD input values that

Example

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,
“input out of bounds” warning will 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 example the target module is configured for an
input range of T/C type J (Input range: 0 ~ 760 °C) and for
a data format in engineering units. The module measures an
input value of 820 C.

command: #D1(cr)
response:  >+9999(cr)

By returning a h igh v alue, +9 999, the module at ad dress
D1h indicates that t he m easured input val ue e xceeds the
configured range.
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4015, 4015T, 4017, 4017+, 4018,

4018+, 4018M, 4019+ Chapter 5
#AAN
Name Read Analog Input from Channel N command
Description The command will ret urn the inp ut value from one of the
eight channels of a specified (AA) module in the currently
configured data format.
Syntax #AAN(cr)
# is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address of the analog input module.
N id entifies the ch annel you w ant to r ead. The value can
range from 0 to 7 for 4017, 4018, 4018M, 4019. (The range
of' 4015 is from 0 to 5)
(cr) is the terminating character, carriage return (ODh).
Response >(data)(cr)
There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.
> is a delimiter character.
(data) is th e input value of the ch annel number N. Data
consists of a +or-sign followed by five d ecimal digits
with a fixed decimal point.
(cr) is the terminating character, carriage return (ODh).
Example command: #120(cr)

response: >+1.4567(cr)

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

The anal og input module re sponds that the input value of
channel 0 is equal to +1.4567 volts.
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4018+, 4018M, 4019+

$AASVV
Name
Description

Syntax

Response

Example

Enable/disable Channels for Multiplexing command

Enables/disables m ultiplexing sim ultaneously for separate
channels of a specified input module.

$AA5VV(cr)
$ is a delimiter character.

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

5 is the Enable/disable Channels command.

VV are two hexadecimal values. The values are interpreted
by the module as two binary words (4-bit). The first word
represents the status of channel 4~7, and the second word
represents the status of cha nnel 0~ 3. Value 0 m eans the
channel is disabled, value 1 means the channel is enabled.
(cr) is the terminating character, carriage return (ODh).
1AA(cr) if the command is valid.

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

There is no response if the module detects a syntax error or

communication error or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm  and was
received.

? delimiter character indicates the command was invalid.

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

(cr) is the terminating character, carriage return (ODh).
command: $00581(cr)
response: 100(cr)

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

Hexadecimal 1 equals binary 0001, which enables channel
0 and disables channel 1, 2, and 3.

5-16 ADAM 4000 Series User's Manual
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4018+, 4018M, 4019+ Chapter 5
$AAB
Name Read Channel Status command
Description Asks a s pecified i nput m odule to return the stat us of all
channels.
Syntax $AA6(cr)
AA (range 00-FF) represents the 2-character he xadecimal
address of analog input module of which the channel status
you want t o s end. Th e cha nnel st atus de fines w hether a
channel is enabled or disabled.
6 is the Read Channel Status command.
(cr) is the terminating character, carriage return (ODh).
Response IAAVV/(cr) if the command is valid.

Example com

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

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm  and was
received.

? delimiter character indicates the command was invalid.

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

VV are two hexadecimal values. The values are interpreted
by the module as two binary words (4-bit). The first word
represents the status of channel 4-7, and the second word
represents t he st atus of ¢ hannel 0-3. Value 0 m eans t he
channel is disabled, value 1 means the channel is enabled.

(cr) is the terminating character, carriage return (ODh).
mand:  $026(cr)

response: !0 2FF(cr)

The command asks t he analog input module at address 02

to send the status of it i nput channels. The analog input

module at address 02 re spondst hatallits  multiplex
channels are enabled (FF equals 1111 and 1111).
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4011, 4011D, 4012, 4013,
4016, 4017, 4018, 4018M

$AAO

Name Span Calibration command

Description Calibrates an analog input module to correct for gain errors.
Syntax $AAO(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal

address oft he anal ogi nputm odule whichi st o be

calibrated.

0 is the Span Calibration command.

(cr) is the terminating character, carriage return (ODh).
Response 1AA(cr) if the command was valid.

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

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm and was
received.

? delimiter character indicates the command was invalid.

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

(cr) represents terminating character, carriage return (0Dh).

In order to successfully calibrate an analog input module’s
input range, a pro per calib ration inp ut si gnal sh ould be
connected to the analog input module before and during the
calibration. (See also Chapter 8, Calibration)

NOTICE: An analog input module requires a maximum of 7 seconds to
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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4016, 4017, 4018, 4018M Chapter 5

$AAL

Name Offset Calibration command

Description Calibrates an analog i nput module t o ¢ orrect for offset
errors.

Syntax $AAL(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal

address of the analog input module you want to calibrate.

1 is the Offset Calibration command.

(cr) is the terminating character, carriage return (ODh).
Response IAA(cr) if the command is valid.

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

There is no response if the module detects a syntax error or

communication error or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm  and was
received.

? delimiter character indicates the command was invalid.

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

(cr) represents terminating character, carriage return (0Dh).

In order to successfully calibrate an analog input module’s
input range, a pro per calib ration inp ut si gnal sh ould be
connected to the analog input module before and during the
calibration. (See also Chapter 8, Calibration)

NOTICE: An analog input module requires a maximum of 7 seconds to
perform auto calibration and ranging after it received an Offset
Calibration command. During this interval, the module can not
be addressed to perform any other actions.
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4011, 4011D, 4012, 4013,
4015, 4015T, 4016

#**
Name Sy
Description

Syntax

Response

nchronized Sampling command
Orders al 1 an alog i nput m odules t o sa mple t heir i nput
values and store the values in special registers.
#**
# is a delimiter character.
** is the Synchronized Sampling command.

The terminating character, in the form of a carriage return
(0ODh), is not required.

The a nalog i nput m odules will send no response after
executing the synchronized sampling command. In order to
retrieve th e data,a  separate Read Sy nchronized Data
command has to be issued for every analog input module.

The pound sign (#) followed by two asterisks (**) does not
represent an optional value, bu tist he actu al co mmand
string.
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4015, 4015T, 4016 Chapter 5
$AA4L
Name Read Synchronized Data command
Description Returns th e inp ut v alue t hat was stored in th e add ressed
module’s register, after a Synchronized Sampling command
#** was issued.
Syntax $AA4(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address of the analog input module from which data is to be
sent.
4 is the Read Synchronized Data command.
(cr) is the terminating character, carriage return (ODh).
Response IAA(status)(data)(cr) if the command was valid.

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

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

AA (range 00-FF) represents the 2-character he xadecimal
address of the analog input module that is responding.

(status) willtellyo uifth ed ata(d ata) fro mth elas t
Synchronized Sampling command (#**) has already b een
sent. If status = 1, then the data has been sent for the first
time since a Synchronized Sa mpling command was issued.
If status= 0, thenthe datahas been sent at 1east once
before.

(data) a value stored in a special register of the interrogated
module in the configured data format. It has been sampled
by the m odule after a Sy nchronized Sam pling c ommand.
(For possible data fo rmats, see Appendix B, Data Formats
and I/O Ranges)

(cr) represents terminating character, carriage return (0Dh).

5-21 ADAM 4000 Series User's Manual



4011, 4011D, 4012, 4013,
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$AA4
Example com

mand:  $074(cr)
response:  >071+5.8222(cr)

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

The analog input module responds with status = 1, which
means that this is th e first ti me that the data has been sent
and that the data = +5.8222 Volts.

(Configured data format of the analog input module in this
case is engineering units.)

command: $0 74(cr)
response: >0  70+5.8222(cr)

The command asks the analog 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 le ast once before,
and data=+ 5.8222 V olts. Thi s ¢ ould i ndicate t hata
previous Sy nchronized Sa mpling command wasn ot
received!

(Configured data format of the analog input module in this
case is engineering units.)
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$AAB
Name C
Description

Syntax

Response

hannel Diagnose command
Diagnose channel status in over ran ge, under ran ge, and
wire opening.
$AAB(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address of the analog input module to be detected.

B is the Channel Diagnose command.
(cr) is the terminating character, carriage return (ODh).
ADAM-4011D:

IAAO(cr) ift he m odule detects a close the rmocouple.
IAAL(cr) if the module detects an open thermocouple.

?AA(cr) if an invalid command was issued.
ADAM-4015/4015T/4018+/4019+:

IAANN(cr) if the command is valid when it applied with.
?AA(cr) if an invalid command was issued.

There is no response if the module detects a syntax error or
communication e rror of if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

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

NN (range 00-FF) is a hexadecimal number that equals the
8-bit p arameter, representing th e statu s of an alog i nput
channels. Bit value 0 means normal status; and bit value 1
means channel over range, under range, or open wiring.

(cr) is the terminating character, carriage return (0Dh)
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$AA3
Name
Description

Syntax

Response

Example com

CJC Status command

Instructs the addressed analog input module to read its CJIC
(Cold Jun ction C ompensation) sensor s and return the
acquired data.

$AA3(cr)

$ is a delimiter character.

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

3 is the CJC Status command.

(cr) is the terminating character, carriage return (ODh).
>data(cr) if the command is valid.

?AA(cr) if an invalid command was issued.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm and was
received.

? delimiter character indicates the command was invalid

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

(data) i st he valuet hatis retrieved by t he m odule by
reading its CJC sensor. The data format, in degrees Celsius,
consists an “+” or “-” si gn followed by five decimal digits
and a fixed decimal point. The resolution of the data is 0.1
OC_

(cr) is the terminating character, carriage return (ODh).

mand: $093(cr)
response:  >+0036.8(cr)

The command requests the analog input module at addr ess
0% to read its CJC sen sor and return the data. The analog
input module at address 09h responds with: 36.8°C.
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$AAISNNNN
Name
Description

Syntax

Response

Example

CJC Offset Calibration command

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

$SAAISNNNN(number of counts)(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address of the analog input module which contains the CJC
status you wish to retrieve.

9 is the CJC Status command.

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

NNNN (number of counts)is a four character hexadecimal
“count” value. Each count equals approximately 0.009 C.
The value can range from 0000 to FFFF.

(cr) is theterminating character, carriage return (ODh).
1AA(cr) if the command is valid.

?AA(cr) if an invalid command was issued.

There is no response if the module detects a syntax error or
communication error or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm and was
received.

? delimiter character indicates the command was invalid.

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

(cr) is the terminating character, carriage return (ODh).
command:  $079+0042(cr)

response: !0 7(cr)

The command increases the CJC offset value of the analog
input module at address 07h with 66 counts (42 hex) which
equals about 0.6 C.

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

Syntax

Response

Single Channel Span Calibration command

The command calibrates a specified channel to ¢ orrect for
gain errors.

$AAO0Ci(cr)
$ is a delimiter character.

AA (range 00-FF) represe nts the 2-character hexadecimal
address oft he anal ogi nputm odule whichi st o be
calibrated.

0 is the Single Channel Span Calibration command.

Ci represents the speci fied input cha nnel youwa ntt o
calibrate.

(cr) is the terminating character, carriage return (ODh).
IAA(cr) if the command was valid.
?AA(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

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

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

In order to successfully calibrate an analog input module’s
input range, a pro per calib ration inp ut si gnal sh ould be
connected to the analog input module before and during the
calibration. (See also Chapter 8, Calibration)

NOTICE: An analog input module requires a maximum of 7 seconds to
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
Description

Syntax

Response

Example

Single Channel Offset Calibration command

The command calibrates a specified channel to ¢ orrect for
offset errors.

$AAILCI(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address oft he anal ogi nputm odule whichi st o be
calibrated.

1 is the Single Channel Offset Calibration command.

Ci re presents the speci fied input cha nnel youwa ntt o
calibrate.

(cr) is the terminating character, carriage return (ODh).
1AA(cr) if the command was valid.
?AA(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

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

(cr) represents terminating character, carriage return (ODh).
command: $021C5(cr)

response: !02(cr)

The ¢ ommand calibrates ¢ hannel 5 of the analogi nput
module at address 02 for correcting offset errors.
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SAATCIRrr
Name
Description

Syntax

Response

Example

Single Channel Range Configuration command

This command configures t he input type and range of the
specified channel in an analog input module.

$AATCIRrr(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address oft he anal ogi nputm odule whichi st o be
configured.

7 is the Single Channel Range Configuration command.

Ci re presents the speci fied input cha nnel youwa ntt o
configure.

Rrr represents the type and range you want to set. (Refer to
Table 5-1 on Page 5-6 to check range codes)

(cr) is the terminating character, carriage return (ODh).
IAA(cr) if the command was valid.
?AA(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

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

(cr) represents terminating character, carriage return (ODh).
command: $027C5R21(cr)
response: !02(cr)

The ¢ ommand co nfigures t he ra nge of ¢ hannel 5inthe
analog input module at address 02 as Pt 100(IEC) 0 ~ 100
C.
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$AABCI
Name
Description

Syntax

Response

Example

Read Single Channel Range Configuration command

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

$AABCI(cr)
$ is a delimiter character.

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

8 is the Read Si ngle C hannel Ran ge Co nfiguration
command.

Ci represents the specified input channel you want to read.
(cr) is the terminating character, carriage return (ODh).
IAACIRrr(cr) if the command was valid.

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

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

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

Ci represents the specified input channel you read.

Rrr represents the type and range setting in the sp ecified
channel.

(Refer to Table 5-1 on Page 5-6 to check range codes)

(cr) represents terminating character, carriage return (ODh).
command: $028C5(cr)

response: 102C5R21(cr)

The c ommand rea d the range of ¢ hannel 5 in the a nalog
input m odule at add ress 02. The response “R 21” m eans
Pt100 (IEC) 0 ~ 100 C.
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$AAXNNNN
Name
Description

Syntax

Response

Example

Watchdog Timer Setting command

This co mmand set th ¢ communication watchdog ti mer
(WDT) cycle time.

$AAXNNnn(cr)
$ is a delimiter character.

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

X is the Watchdog Timer Setting command.

nnnn (range 0000~9999) represents the specified value of
communication cycle you want to set. (Unit: 0.1 second)

(cr) is the terminating character, carriage return (ODh).
IAA(cr) if the command was valid.
?AA(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

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

(cr) represents terminating character, carriage return (0Dh).
command: $02X1234(cr)

response: !02(cr)

The c ommand set the WDT cycle as 1234 inthei nput
module at address 02.

NOTICE: If the value of “nnnn” is 0000, the communication WDT
function will be disable.
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$AAY
Name

Description

Syntax

Response

Example

Read Communication Watchdog Timer Cycle Setting
command

This command read the setting of communication watchdog
timer (WDT) cycle time.

$AAY (cr)
$ is a delimiter character.

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

Y isth e Read ing Co mmunication WDT Cycle Settin g
command.

(cr) is the terminating character, carriage return (ODh).
IAAnnnn(cr) if the command was valid.
?AA(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

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

nnnn (range 0000~9999) represent the sp ecified value of
communication cycle you read. (Unit: 0.1 second)

(cr) represents terminating character, carriage return (0Dh).
command: $02Y (cr)
response: !020030(cr)

The c ommand read the WDT cycle as 0030 in the i nput
module at address 02.
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$AASO
Name
Description

Syntax

Response

Internal Calibration command

This c ommand exec utes internal self-calibration for offset
and gain errors.

SAASO(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address oft he anal ogi nputm odule whichi st o be
calibrated.

S0 is the Internal Calibration command.

(cr) is the terminating character, carriage return (ODh).
1AA(cr) if the command was valid.

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

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

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

(cr) represents terminating character, carriage return (0Dh).
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$AAS]
Name Reload Default Calibrating Parameter command
Description Reload fact ory d efault calib rating parameter to overwrite
current calibrating parameter.
Syntax $AASL(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address of the analog input module which is to be reloaded.
S1 is the Reload Calibrating Parameter command.
(cr) is the terminating character, carriage return (ODh).
Response 1AA(cr) if the command was valid.

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

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

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

(cr) represents terminating character, carriage return (0Dh).
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5.2 Analog Input Data Logger Command Set

Command Syntax | Command Name | Description I/0 Module
@AACCCSDMTT | Set Memory Set the channel storage status, | 4018M
T Configuration 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 function | 4018M
Operation Mode of the memory module.
@AAT Read Memory Read the recording status of the | 4018M
Operation Mode memory module.
@AAL Event Record Read the number of stored 4018M
Count event records in the memory
module.
@AAN Standard Record | Read the number of stored 4018M
Count standard records in the memory
module.
@AARNNNN Read Record Read the contents of the 4018M
Content specified record.
@AAACSDHHHH | Set Alarm Limit Set the high/low alarm settings | 4018M
TEIN for the specified channel.
@AABC Read Alarm Limit | Read the high/low alarm 4018M

settings for the specified
channel.
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4018M

@AACCCSDMTTTT

Name Set Memory Configuration command

Description Sets t he cha nnel st orage st atus, st andalone m ode, dat a
logger m ode storage t ype a nd sam pling i nterval fo r t he
specified analog input data logger.

Syntax @AACCCSDMTTTT(cr)
@ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address of an analog input data logger.
C is the Set Memory Configuration command.
CC (range 00-FF) represents the data storage status of each
channel. The AD AM-4018M h as 8ch annels,b it 0
representing channel 0, and bit 7 representing channel 7. A
mask bit value of ‘1’ en ables data storage in the specified
channel, while a mask bit value of ‘0’ disables data storage.

Channel 7 Channel 0

|Bit7 |Bit6 |Bit5 |[Bit4 [Bit3 [Bit2 [Bit1 [Bit0

St epresentst he st andalonem ode. Ino rderf ort he
ADAM-4018M to operate in the field, you must power on
the memory module by setting this value to ‘1.” Otherwise,
the data will not be recorded.

D represents the data logging mode. ‘0’ enables Standard
Mode, where all eight cha nnels rec ord the norm al data
according to the sampling interval. ‘1’ enables Event Mode,
where all eight channels record the data if its v alue is over
the High Alarm li mit o r under the Low Alarm li mit. ‘2’
enables Mixe d Mode, where cha nnels 0~ 3 act as the
standard logg er and the channels 4 ~7ac tastheevent
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) is the terminating character, carriage return (ODh).

5-35 ADAM 4000 Series User's Manual



4018M

@AACCCSDMTTTT

Response

Example

IAA(cr) if the configuration is successful.

?AA(cr) if the configuration fails.

! 'and ? are delimiter characters.

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

(cr) represents terminating character, carriage return (ODh).
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.
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@AAD
Name Read Memory Configuration command
Description The co mmand requ ests t he con figuration d ata fro m th e
analog input data logger at address AA.
Syntax @AAD (cr)
@ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address of an analog input data logger.
D is the Read Memory Configuration command.
(cr) is the terminating character, carriage return (ODh).
Response IAACCSDMTTTT(cr) if the command is valid.

!is a deli miter character indicating a valid command was
received.

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

CC (range 00-FF) represents the data storage status of each
channel. The AD AM-4018M h as 8 ch annels,b it 0
representing channel 0, and bit 7 representing channel 7. A
mask bit value of ‘1’ en ables data storage in the specified
channel, while a mask bit value of ‘0’ disables data storage.

St epresentst he st andalonem ode. Ino rderf ort he
ADAM-4018M to operate in the field, you must power on
the memory module by setting this value to ‘1. Otherwise,
the data will not be recorded.

D represents the data logging mode. ‘0’ enables Standard
Mode, where all eight cha nnels rec ord the norm al data

according to the sampling interval. ‘1’ enables Event Mode,
where all eight channels record the data if its v alue is over
the High Alarm li mit or under the Low Alarm li mit. ‘2°
enables Mixe d Mode, where cha nnels 0~ 3 act as the

standard logg er and th e channels 4 ~7ac tastheevent
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) is the terminating character, carriage return (ODh).
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@AASO
Name
Description

Syntax

Response

Example

Set Memory Operation Mode command

Sets the operation mode of the analog input d ata log ger at
address AA to Start or Stop.

@AASO(cr)
@ is a delimiter character.

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

S is the Set Memory Operation Mode command.

O represents the operation mode:

‘1’:  enables the recording of data.

‘0’: disables the recording of data.

(cr) is the terminating character, carriage return (ODh).
1AA(cr) if the command is valid.

?AA(cr) if an in valid p arameter was en tered. There is no
responsei f the m odule detectsasy ntax error or
communication e rror or if the s pecified a ddress does not
exist.

! is a deli miter character indicating a valid command was
received.

?is adelim iter cha racter i ndicating the command wa s
invalid.

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

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

response: 103(cr)

The co mmand en ables th e analog inpu t data log ger 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 command

Request the m emory operation status of the an alog inpu t
data logger at address AA.

@AAT (cr)
@ is a delimiter character.

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

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

!is a deli miter character indicating a valid command was
received.

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

O represents the operation mode:

‘1’:  enables the recording of data.

‘0’: disables the recording of data.

(cr) is the 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 command

Request the number of ev ent records s tored in th e analog
input data logger at address AA.

@AAL (cr)
@ is a delimiter character.

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

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

! is a d elimiter ch aracter indicating a valid command was
received.

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

HHHH represents the 4-c haracter hexadecimal number of
event records store d int he analog inpu t d ata log ger at
address AA.

(cr) is the terminating character, carriage return (ODh).
command: @F3L(cr)

response: 1F30096(cr)

The command requests the number of eve nt 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 command

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

@AAN (cr)
@ is a delimiter character

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

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

!is a deli miter character indicating a valid command was
received.

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

HHHH represents the 4-character hexadecimal number of
data records stored inth e an alogi nput datalogg er at
address AA.

(cr) is the 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 command

Request the ¢ ontent of rec ord NNNN stored in the anal og
input data logger at address AA.

@AARNNNN (cr)

@ is a delimiter character.

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

R identifies the Read Record Content command.

NNNN represents the 4 -character hexadecimal number of
stored record index. Itsvalueis from O to (total rec ord
number - 1).

(cr) is the terminating character, carriage return (ODh).
NOTE:

NNNN is from 0 to 9470 for Standard Mode.

NNNN is from 0 to 4599 for Event Mode.

NNNN is from 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 th e ret urned data are
event records.

! is a deli miter character indicating a valid command was
received.

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

C represents the channel index. Its value is from 0 to 7.
D represents the 4-bit binary number. Bit 0 rep resents the
sign of the number HHHH. ‘0’ means positive. ‘1’ means

negative. Bits 1 ~3 represents th e decimal po int of the
number HHHH.

Bit 3 Bit 2 Bit 1 Bit 0

Decimal Point Sign
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4018M
@AARNNNN
HHHH represents the 4-character hexadecimal number of
returned record stored in the anal og input datal oggerat
address AA.
TTTTTTTT represents elapsed time.
(cr) is the terminating character, carriage return (ODh).
Example command: @F3R1000(cr)

response: IF30799A A00001000(cr)

The co mmand requ ests the an alog inpu t d ata log ger 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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@AAACSDHHHHTEIIII

Name
Description

Syntax

Response

Set Alarm Limit command

Set high/low alarm limits for the channel C in th e analog
input data logger at address AA.

@AAACSDHHHHTELIII(cr)
@ is a delimiter character

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

A is the Set Alarm Limit command.

C represents the channel index. Its value is from 0 to 7.

S represents the sign of the high alarm limit.

‘+’ is for positive, and ‘-’ is for negative.

D represents the decimal point of t he high alarm limit. Its
value is from 0 to 5.

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

T represents the sign of the low alarm limit.

‘+’ is for positive, and ‘-’ is for negative.

E represents the decimal point of the low alarm limit. Its
value is from 0 to 5.

111 represents the 4-c haracter hexadecimal number of low
alarm limit.

(cr) is the terminating character, carriage return (ODh).
1AA(cr) if the command is valid.

?AA(cr) if an in valid p arameter was en tered. There is no
response i f them odule detectsasy ntax error or
communication e rror or if the s pecified a ddress does not
exist.

!is a deli miter character indicating a valid command was
received.

?isadelim iter cha racter i ndicating the command wa s
invalid.

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

(cr) is the terminating character, carriage return (ODh).
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4018M
@AAACSDHHHHTEILII
Example command: @EFA0+20400+20100(cr)

response:  !EF(cr)

The ¢ ommand set s chan nel 0 o ft he a nalog i nput dat a
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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@AABC
Name
Description

Syntax

Response

Read Alarm Limit command

Request th e alarm 1i mits fo r th e sp ecified ch annel in the
analog input data logger at address AA.

@AABC(cr)
@ is a delimiter character.

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

B is the Read Alarm Limit command.

C represents the channel index. Its value is from 0 to 7.
(cr) is the terminating character, carriage return (ODh).
IAASDHHHHTEL I

! is a deli miter character indicating a valid command was
received.

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

S represents the sign of the high alarm limit.

‘+’ is for positive, and ‘-’ is for negative.

D represents the decimal point of t he high alarm limit. Its
value is from 0 to 5.

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

T represents the sign of the low alarm limit.

‘+’ is for positive, and ‘-’ is for negative.

E represents the decimal point of the low alarm limit. Its
value is from 0 to 5.

111 represents the 4-c haracter hexadecimal number of low
alarm limit.

(cr) is the terminating character, carriage return (ODh).
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5.3 Digital I/O, Alarm and Event Command Set

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

5-47 ADAM 4000 Series User’s Manual




4011, 4011D, 4012, 4016

@AADI
Name
Description

Syntax

Response

Read Digital I/O and Alarm State

The addressed anal og input module is instructed to return
the value of it s digital input and ou tput ch annels and the
state of its alarm (Momentary or Latching).

@AADI(cr)

@ is a delimiter character.

AA (range 00-FF) represents the 2-c haracter he xadecimal
address of an analog input module.

Dl is the Read Digital I/O and Alarm Status command.

(cr) represents terminating character, carriage return (0Dh).

ADAM-4011/4011D/4012:

IAASOOI|(cr) if the command was valid

ADAM-4016:

IAASOOQ0(cr) if the command was valid

There is no response if the module detects a syntax error or

communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

AA represents the 2-characte r he xadecimal address of the
responding analog input module.

S hexadecimal number that represents the alarm state (Oh =
disabled, 1 h =M OMENTARY m ode enabled,2 h =
LATCH mode enabled).

(0]0)

For ADAM-4011/4011D/4012: it is a hexadecimal number
representing t he Di gital Ou tput p ort’s ¢ hannel Oand 1
status (00h = D/O channels 0 and 1 ar e both OFF, O0lh =
channel 0 is ON, channel 1 is OFF, 02h = channel 0 is OFF,
channel 1 is ON, 03h = channel 0 and 1 are both ON).

For ADAM-4016: it is a hexadecimal number representing

the statu softh efourd igital o utput channels. Th e
corresponding table is show in the following table:
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@AADI
Status Code DOO0 001 002 003
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
o7 OFF ON ON ON
08 ON OFF OFF OFF
09 ON OFF OFF ON
OA ON OFF ON OFF
OB ON OFF ON ON
oc ON ON OFF OFF
ob ON ON OFF ON
OE ON ON ON OFF
OF ON ON ON ON
Il is a h exadecimal number representing the Digital input
port’s ¢ hannel st atus (00h = D/ I c hannelis L ow, 0lh=
channel is High).
(cr) represents terminating character, carriage return (0Dh).
Example co mmand: @15DI(cr)

response: ! 510001(cr)

The analog i nput m odule at ad dress 15h is instructed t o

return digital I/O data and alarm status.

The module responds that both digital output channels are
OFF, digital input is HIGH, and alarm state is Momentary.
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@AADO
Name
Description
Syntax

Response

Set Digital Output command
Sets the values of the module’s digital outputs (ON or OFF).

@AADO(data)(cr)

@ is a delimiter character.

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

DO s the 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:

For ADAM-4011/4011D/4012:

00 all D/O bits are OFF

01 DOO is ON, DO1 is OFF

02 DOO is OFF, DO1 is ON

03 all bits are ON

For ADAM-4016:

00 DOO and DOLI are OFF

01 DOO is ON, DO1 is OFF

02 DOO is OFF, DO1 is ON

03 DOO and DOI are ON

10 DO2 and DO3 are OFF

11 DO2is ON, DO3 is OFF

12 DO2 is OFF, DO3 is ON

13 DO2 and DO3 are ON

(cr) represents terminating character, carriage return (0Dh).

1AA(cr) if the command was valid.

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

There is no response if the module detects a sy ntax error or
communication error or if the specified address does not exist
! delimiter character indicates a valid command was received.
? delimiter character indicates the command was invalid.

AA represents the 2-cha racter hexa decimal address of the
responding analog input module.

(cr) represents terminating character, carriage return (ODh).
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@AADO
Example co mmand: @05D  O01(cr)
response: 10 5(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 confirms the settings.
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@AAEAT
Name
Description

Syntax

Response

Example

Enable Alarm command

The addressed analog input module is instructed to enable
its alarm in either Latching or Momentary mode.

@AAEAT(cr)
@ is a delimiter character.

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

EA is the Enable Alarm command.

T i ndicates a larm typean dca nha vet he valueM =
Momentary alarm state, or L = Latching alarm state.

(cr) represents terminating character, carriage return (0Dh).
IAA(cr) if the command was valid.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

AA represents the 2-characte r he xadecimal address of the
responding analog input module.

(cr) represents terminating character, carriage return (0Dh).
command:  @O03EAL(cr)

response: 103(cr)

The a nalog i nput m odule at ad dress 03h is instructed to
enable its alarm in Latching mode.

The module confirms that the command has been received.

NOTICE: An analog input module requires a maximum of 2 secondsafter
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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@AAHI
Name
Description

Syntax

Response

Example

Set High Alarm Limit command

Downloads high alarm li mitv aluei nto th e add ressed
module.

@AAHI(data)(cr)
@ is a delimiter character.

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

Hlis the Set High Limit command.

(data) represents the value of the desired high limit setting.
The format is always engineering units.

(cr) represents terminating character, carriage return (0Dh).
IAA(cr) if the command was valid.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm  and was
received.

AA represents the 2-characte r he xadecimal address of the
responding analog input module.

(cr) represents terminating character, carriage return (0Dh).
command: @0 4HI+080.00(cr)

response: !0 4(cr)

Presume t he anal ogi nput m odule at address 04h is

configured t o accept T -type the rmocouple input. The
command will set the High alarm limit to 80°C.

The module 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

Set Low Alarm Limit command

Downloads Lo w alarm limitv aluei ntot he add ressed
module.

@AALO(data)(cr)
@ is a delimiter character.

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

LO s the Set Low Limit command.

(data) represents the value of the desired low lim it setting.
The format is always engineering units.

(cr) represents terminating character, carriage return (0Dh).
IAA(cr) if the command was valid.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm and was
received.

AA represents the 2-characte r he xadecimal address of the
responding analog input module.

(cr) represents terminating character, carriage return (0Dh).
command: (@04L0O-020.00(cr)

response: !0 4(cr)

Presume t he anal ogi nput m odule at address 04h is

configured t o accept T -type the rmocouple input. The
command will set the Low alarm limit to -20 C.

The module responds that the command has been received.

NOTICE: An analog input module requires a maximum of 2 secondsafter
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 Disable
Description

Syntax

Response

Example

Alarm command

Disables all alarm functions of the addressed analog input
module.

@AADA(cr)
@ is a delimiter character.

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

DA s the Disable Alarm command.
(cr) represents terminating character, carriage return (0Dh).
1AA(cr) if the command was valid.

There is no response if the module detects a syntax error or
communication error or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

AA represents the 2-characte r he xadecimal address of the
responding analog input module.

(cr) represents terminating character, carriage return (0Dh).

command: @0 7DA (cr)

response: 107(cr)

The analog i nput m odule at ad dress 07h is i nstructed t o
disable all alarm functions.

The module confirms it alarm functions have been disabled.

NOTICE: An analog input module requires a maximum of 2 secondsafter
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

Clear Latch Alarm command

Both alarm states (High and Low) of the addressed analog
input module are set to OFF, no alarm.

@AACA(cr)
@ is a delimiter character.

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

CA:is the Clear Latch Alarm command.
(cr) represents terminating character, carriage return (0Dh).
1AA(cr) if the command was valid.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm  and was
received.

AA represents the 2-characte r he xadecimal address of the
responding analog input module.

(cr) represents terminating character, carriage return (ODh).
command: @05 CA(cr)
response: !0 5(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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@AARH
Name
Description

Syntax

Response

Example

Read High Alarm Limit command

The a ddressed m odule i s as ked t o ret urn its Hi gh al arm
limit value.

@AARH(cr)
@ is a delimiter character.

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

RH s the Read High Alarm Limit command.

(cr) represents terminating character, carriage return (0Dh).
1AA(data)(cr) if the command was valid.

There is no response if the module detects a syntax error or

communication error or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm  and was
received.

AArepresents the 2-characte r he xadecimal address of the
responding analog input module.

(data) is the value of t he High alarm limit in engi neering
units.

(cr) represents terminating character, carriage return (0Dh).

command:  @O07RH(cr)
response: !0 7+2.0500(cr)

Presume t he anal ogi nput m odule at address 07h is
configured to accept 5 V input. The command instructs the
module t o return it Hi gh al arm lim it val ue. The m odule
responds its High alarm limit value is 2.0500 V.
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@AARL
Name
Description

Syntax

Response

Example co

Read Low Alarm Limit command

The addressed module is asked to return its Low alarm limit
value.

@AARL(cr)
@ is a delimiter character.

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

RL s the Read Low Alarm Limit command.
(cr) represents terminating character, carriage return (0Dh).
1AA(data)(cr) if the command was valid.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm  and was
received.

AA represents the 2-characte r he xadecimal address of the
responding analog input module.

(data) is th e value ofthe Low alarm limit in engineering
units.

(cr) represents terminating character, carriage return (0Dh).

mmand: @O05RL(c 1)
response: ! 05-0.3750(cr)

Presume t he anal ogi nput m odule at address 05h is
configured to accept 1 V input. The command instructs the
module toreturnitLow al arm limit val ue. The m odule
responds its Low alarm limit value is -0.3750 V.
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@AARE
Name
Description

Syntax

Response

Example

Read Event Counter command

The a ddressed m odule i s i nstructed t o returni ts e vent
counter value.

@AARE(cr)

@ is a delimiter character.

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

RE is the Reads Event Counter command.

(cr) represents terminating character, carriage return (0Dh).

1AA(data)(cr) if the command was valid.

There is no response if the module detects a syntax error or

communication error or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm  and was
received.

AArepresents the 2-characte r he xadecimal address of the

responding analog input module.

(data) represents the stored value, from ‘00000’ to ‘65535’
(The max value that can be held by the counter register is
65535). The number 65 535 is held when the actu al to tal
counts exceed this number.

(cr) represents terminating character, carriage return (0Dh).
command: @O08RE(c r)
response: 1083201 1(cr)

The command instructs the module at address 08h to return
its co unter v alue. Th e m odule respo nds th at its coun ter
value equals 32011.
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@AACE
Name
Description

Syntax

Response

Example

Clear Event Counter command

The a ddressed m odule 1 si nstructedt o reseti ts even t
counter to zero.

@AACE(cr)
@ is a delimiter character.

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

CE is the Clear Event Counter command.
(cr) represents terminating character, carriage return (0Dh).
1AA(cr) if the command was valid.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter character indic ates a valid comm  and was
received.

AA represents the 2-character hexadecimal address of the
responding analog input module.

(cr) represents terminating character, carriage return (0Dh).
command: @0 9CE(cr)

response: 109(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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5.4 Excitation Voltage Output Command Set

parameters for span
calibration

Command Syntax | Command Name Description I/0 module
$AAG Get Excitation Voltage Returns either last value sent | 4016
Output Value to specified module by $AA7
command, or start-up output
voltage.
$AAT7 Excitation Voltage Direct output excitation 4016
Output voltage data to a specified
module
$AAS Start-up Voltage Output | Stores a default value in a 4016
Configuration specified module. The output
value will take effect upon
startup.
$AAE Trim Calibration Trims specified module a 4016
number of units up/down
$AAA Zero Calibration Tells the module to store 4016
parameters for zero
calibration
$AAB Span Calibration Tells the module to store 4016
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$AA6
Name
Description

Syntax

Response

Example com

Get Excitation Voltage Output Value command

The ad dressed st rain gauge input module is instructed t o
return t he late st out put val ue it receive d from Excitation
Voltage Output command. If the module hasn’t received an
Excitation Voltage Ou tput co mmand sin ce startup, it will

return its Start-up Output value.

$SAAG(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address of the strain gauge input module.

6 is the Get Excitation Voltage Output command.

(cr) is the terminating character, carriage return (0Dh)
1AA(data)(cr) if the command is valid.

?AA(cr) if an invalid command was issued.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

! delimiter character i ndicatesa valid command wa s

received.

? delimiter character indicates the command was invalid.

AA (range 00-FF) represents the 2-character he xadecimal

address of the strain gauge input module.

(data) is the value that is returned by analog output channel.

The format of the data is in engineering unit.

(cr) is the terminating character, carriage return (0Dh)
mand:  $0A6(cr)

response: ! 0A+03.000(cr)

The command tells the strain gauge input module at address
OAhto returnthe | ast e xcitation voltage output valueit
received from an Excitation Voltage Output command. The
strain gauge input module returns the value +03.000V.
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$AAT
Name
Description

Syntax

Response

Example co

Excitation Voltage Output command

Send a value to the analog output channel of the addressed
strain gauge input module. Upon receipt, the anal og output
channel will output this value.

$AAT7(data)(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
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
range is between 0 ~ 10 V.

(cr) is the terminating character, carriage return (0Dh)
IAA(cr) if the command is valid.

?AA(cr) if a value was sent that is out of range.

There is no response if the module detects a syntax error or

communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

AA (range 00-FF) represents the 2-character he xadecimal

address of the strain gauge input module.

(cr) is the terminating character, carriage return (0Dh)
mmand:  $337+05.000(cr)

response: !3 3(cr)

The ¢ ommand sen ds t he va lue +05.000V to th e an alog

output channel of the strain gauge input module at address

33h. The module responds that the command is valid. I'ts

output dat a formati s i n e ngineering u nit, t he valuei s
+05.000V.
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$AAS
Name
Description

Syntax

Response

Start-up Voltage Output Configuration command

Stores the present analog output value of the strain gauge
input module with address AA in the module’s non-volatile
register. The output value will take effect upon start-up or
after a brownout.

$AAS(cr)
$ is a delimiter character.

AA (range 00-FF) represe nts the 2-character hexadecimal
address of t he st rain ga uge i nput m odule wh ose a nalog
output is to be set.

S is the Start-up Voltage Output Configuration command.
(cr) is the terminating character, carriage return (ODh).

1AA(cr) if the command is valid.
?AA(cr) if an invalid command was issued.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

AA (range 00-FF) represents the 2-character he xadecimal
address of the strain gauge input module.

(cr) is the terminating character, carriage return (ODh).

NOTICE: A strain gauge input module requires a maximum of 6
milliseconds after it received a Startup Voltage 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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$AAS
Example com

mand:  $0AS(cr)

response: !0 A(cr)

Presume the present output value of the output channel of
the strain gauge input module with address 0A is +05.000V.
The ¢ ommand t ells t he module st ore t he prese nt output
value, in its non-volatile m emory. When the m odulei s
powered up o rreset, itsd efault output value will be
+05.000V. The response of the strain gauge input module
indicates that the command has been received.
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$AAE
Name
Description

Syntax

Response

Example com

Trim Calibration command

Trims the output voltage of the strain gauge input module a
specified number of units up or down.

SAAE(number of counts)(cr)

$ is a delimiter character.

AA (range 00-FF) represe nts the 2-character hexadecimal
address of the strain gauge input module to be calibrated.

E is the Trim Calibration command.

(number of counts) is th e 2-character two ’s co mplement
hexadecimal value that represents the number of counts by
which to in crease or decrease th e output vo ltage. Each
count equals approximately 1mV. Values range from 00 to
7F and fr om 80 to FF, wh ere 00 represents 0 co unts, 7F
represents 1 27 counts, 80 represents - 128 counts and F F
represents -1 counts. Negative values decrease and positive
values increase the output voltage according to the number
of counts.

(cr) is the terminating character, carriage return (ODh).

IAA(cr) if the command is valid.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

! delimiter characteri ndicatesa valid command wa s
received.

AA (range 00-FF) represents the 2-character he xadecimal
address of the strain gauge input module.

(cr) is the terminating character, carriage return (ODh).

mand:  $07E14(cr)

response: ! 07

The com mand tells the anal og output o f t he strain gauge
input module at address 07h to increase its output value by
20 (14h) counts which is appr oximately 20 mV. The strain
gauge i nput module co nfirms the i ncrease. I no rdert o
perform th is tri m calib ration,avo Iltmeter shou 1d be
connected t o the m odule’s o utput. (See al sot he z ero
calibration command and s pan calibration command of the
strain gauge input module and Chapter 8, Calibration, for a
detailed description.)
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$AAA
Name Zero Calibration command
Description Stores t he vol tage output va lue of the a ddressed strai n
gauge input module as zero voltage reference.
Syntax SAAA(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address of't he st rain gauge i nput m odule w hose output
channel is to be calibrated.
A is the Zero Calibration command.
(cr) is the terminating character, carriage return (ODh)
Response 1AA(cr) if the command is valid.

?AA(cr) if an invalid command was issued.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

AA (range 00-FF) represents the 2-character he xadecimal
address of the strain gauge input module.

(cr) is the terminating character, carriage return (ODh).

Before issuing the Zero Calibration command, the analog
output should b e trimmed to th e co rrect value with the
Trim C alibration c ommand. A v oltmeter s hould be
connected t o t he m odule’s o utput channel. (See also the
strain gauge i nput m odule’s Tri m C alibration ¢ ommand
and Chapter 8, Calibration, for a detailed description.)
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$AAB
Name
Description

Syntax

Response

Span Calibration command

Stores t he vol tage output va lue of thea ddressed strai n
gauge input module as 10V reference.

$AAB(cr)

$ is a delimiter character.

AA (range 00-FF) represe nts the 2-character hexadecimal
address of't he st rain gauge i nput m odule w hose output
channel is to be calibrated.

B is the Span Calibration command.

(cr) is the terminating character, carriage return (ODh).
1AA(cr) if the command is valid.

?AA(cr) if an invalid command was issued.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

AA (range 00-FF) represents the 2-character he xadecimal
address of the strain gauge input module.

(cr) is the terminating character, carriage return (ODh).

Before issuing the Span Calibration command, the a nalog
output should b e trimmed to th e co rrect value with the
Trim C alibration c ommand. A v oltmeter s hould be
connected to t he m odule’s o utput channel. (See also the
strain gauge i nput m odule’s Tri m C alibration ¢ ommand
and Chapter 8, Calibration, for a detailed description.)
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Analog Output Module Command Set

6.1 Analog Output Module Command for ADAM-4021

Command Syntax Command Name | Description 1/O Module
%AANNTTCCFF Configuration Sets the address, output range, | 4021
baud rate, data format, slew
rate and/or checksum status
#AA(data) Analog Data Out Directs output data to a 4021
specified module
$AA4 Start-Up Output Stores a default output value in | 4021
Current or Voltage | a specified module. The
Configuration output value will take effect
upon startup
$AA3 Trim Calibration Trims specified module a 4021
(number of counts) number of units up/down
$AAD 4 mA Calibration Tells the module to store 4021
parameters for 4mA Calibration
$AA1 20 mA Calibration | Tells the module to store 4021
parameters for 20 mA
Calibration
$AA2 Configuration Reads the configuration of 4021
Status specified module
$AAB Last Value Returns either last value sentto | 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 4021
reset since the last $AA5
command
SAAF Read Firmware Returns the firmware version 4021
Version code 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 C onfiguration command

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

Syntax %AANNTTCCFF(cr)

%0 is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address that is to be configured.

NN represents the new hexa decimal address of the anal og
output module. Range is from 00h to FFh.

TT represents the type codes (output range codes).
(See Table 6-2 on next page)

CC represents the baud rate codes.

(See Table 6-1 on next page)

FF is a hexadecimal number that equals to 8-bit parameter
representing t he st atus of data f ormat, slew rat e, a nd
checksum. The layout o f the 8- bit parameter is shown in
Figure 6-1. Bit 7 is not used and must be set to 0.

(cr) is the terminating character, carriage return (0Dh).

6 5 4 3 2 1 0

Not used
(setto0)

| [ [ |
Slew Rate ‘

Checksum status Bitcode  Voltage Current Data Format
0: Disabled 0000: immediate change 00: Engineering units
1: Enabled 0oo1: 0.0625V/sec 0.125mA/sec 01: % of FSR

0010: 0125V/sec  0.250 mA/sec 10: hexadecimal
0011: 0.250 V/sec  0.500 mA/sec
0100: 0.500V/sec  1.000 mA/sec
0101: 1.000V/sec  2.000 mA/sec
0110: 2.000V/sec  4.000 mA/sec
0111: 4.000V/sec  8.000 mA/sec
1000: 8.000V/sec  16.00 mA/sec
1001: 16.00 V/isec  32.00 mA/sec
1010: 32.00V/sec  64.00 mASsec
1011: 64.00V/isec  128.0 mA/sec

Figure 6-1 Data format for FF (8-bit parameter)

Note: Only ADAM-4021 supports “% of FSR” and “two’s complement of
hexadecimal” Data Format.
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%AANNTTCCFF
Response IAA(cr) if the command is valid.

?AA(cr) if an invalid parameter was en tered or th e INIT*
terminal was not grounded whe n changing baudrateor
checksum settings was attempted.

Thereis no responseifthe module detects a sy ntax or
communication error, or e ven if the specified address does
not exist.

I delimiter character i ndicates that a valid c ommand is
received.

? delimiter character indicates that the command is invalid.
AA (range 00-FF) represents the 2-charac ter he xadecimal
address of an analog output module.

(cr) is the terminating character, carriage return (ODh).

Table 6-1 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

Table 6-2 Output Range Codes (Type Codes)

Output Range Code (Hex) Output Range for ADAM-4021
30 0to 20 mA
31 41020 mA
32 Oto10V

NOTICE: An analog output module requires a maximum of 20

NOTICE:

milliseconds 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.

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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%AANNTTCCFF

Example co mmand: %310A310610(cr)
response:  !24(cr)
The analog input module is configured from addresses 3 1h
to a new address 0 Ah, output range 4 to 20 mA, baud rate
9600, en gineering units dat a f ormat, a sl ew rate of 1.0
mA/sec and no checksum checking.

The response indicates that the command has bee n
received.
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#AA
Name
Description

Syntax

Response

Analog Data Out command

Send a value to the address of analog output module. Then,
the analog output module will output this value.

#AA(data)(cr)
# is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address of an analog output module.

(data) is the valuethathasto be outputted through t he
analog output module. The Range and value depend on the
module’s configured data format. The possible formats are
engineering u nits or % of FSR or hexadecimal. (Please
refer to Appendix B, Data Formats and I/O Ranges.)

(cr) is the terminating character, carriage return (ODh).
>(cr) if the command was valid.

?AA(cr) if the sent value was out of range. Note that when
the analog output module receives such a value, it will try
to use a value which is close to the one received and within
the module’s configured range.

Thereis nor esponseifthemodule detects asy ntax or
communication error, or even if the specified address does
not exist.

> is a delimiter character.

? delimiter character indicates that the command is invalid.

AA (range 00-FF) represents the 2-character he xadecimal
address of an analog output module.

(cr) is the terminating character, carriage return (ODh).
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#AA
Example co

mmand: #3315.000(cr)
response:  >(cr)
The command sends the value 15 mA, which is converted
to engineering units, to the address 33h of the analog output
module. The analog output module responds with an output
value of 15 mA which represents a valid command.

command: #0A+030.00(cr)

response:  >(cr)

The module is configured for an output range of 4 to 20 mA
and a percent of span data format. The command se nds the
value 8.8 mA (4 mA +0.30 x 16 mA = 8.8 mA) which is
30% ofthe spantothea ddress OAh of analog output
module. The analog output module responds with an output
value of 8.8 mA which represents a valid command.

command: #1B7FF(cr)

response:  >(cr)

The c ommand sen ds t he hexadecimal val ue 7FFtot he
analog o utput module at a ddress 1Bh. The m odulei s
configured to a 0 to 20 mA output range and a hexadecimal

data form at. [t will  output witha  valueof 10m A
((7FFH/FFFH) x 20 mA = 10 mA).
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$AA4
Name Start-up Voltage/Current Output Configuration command
Description Stores the present output value of an analog output module

at address AA inthe module’s non-volatile regi ster. T he

output value will take effect at start-up or after a brownout.
Syntax $AA4(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal

address of the analog output module whose output current

is to be set.

4 is the Start-up Output Current Configuration command.

(cr) is the terminating character, carriage return (0Dh).
Response IAA(cr) if the command is valid.

?AA(cr) if an invalid command was issued.

Thereis noresponse i fthe module detects asy ntax or

communication error, or even if the specified address does

not exist.

I delimiter character indicates that a valid comm and was

received.

? delimiter ¢ haracter i ndicates that the command was

invalid.

AA (range 00-FF) represents the 2-character he xadecimal

address of the analog output module.

(cr) is the terminating character, carriage return (0Dh).
Example command: $0A4(cr)

response: !0 A(cr)

Presume the present output va lue of th e an alog ou tput

module at address 0A is 9.4 mA. The command tells the

analog output module to store the present output value into

non-volatile memory. Whe n the module is at start-up or

reset, its d efault output value will be 9.4mA. The response

of t he anal og output m odule i ndicates t hat t he c ommand

has been received.

NOTICE: An analog output module requires a maximum of 6 milli-seconds
after it received a Startup Voltage/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
Description

Syntax

Response

Trim Calibration command

Trim t he ad dress o f analog output m odule for as pecific
number of units up or down.

$AA3(number of counts)(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address which is to be calibrated.

3 is the Trim Calibration Command.

(number of counts) is the 2-character t wo’s ¢ omplement
hexadecimal val ue t hat represents t he n umber o f ¢ ounts
increasing or decreasi ng the output cur rent. Each co unt
equals to approximately 1.5 pA. Values range from 00 t o
5F and A1 to FF (hexadecimal). The 00 represents 0 counts,
SF represents +95 counts, Al represents -95 counts and FF
represents -1 count. Ne gative val ues dec rease t he output
current acc ording to t he number o f counts. On the other
hand, the positive values do the opposite.

(cr) is the terminating character, carriage return (0Dh).
IAA(cr) if the command is valid.

Thereis noresponseifthemodule detectsasy ntax or
communication error, or even if the specified address does
not exist.

I delimiter character indicates thata v alid co mmand was
received

AA (range 00-FF) represents the 2-character he xadecimal
address of the analog output module.

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

Example co mmand: $07314(cr)
response:  !07(cr)
The c ommand t ells t he anal og output m odule at a ddress
07h to increase its ou tput value by 20 (1 4h) counts which
are approximately 30 pA.

The analog output module confirms the increase.

In order to perform this trim calibration, a millimeter or a
resistor and voltmeter should be connected to the module’s
output. (Please see the 4 mA Calibration command and 20
mA C alibration c ommand of t he analog o utput m odule’s
command set. Please also refer to Ch apter 8, Calib ration
for a detailed description.)
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$AAO

Name
Description

Syntax

Response

4 mA Calibration command

Stores the current output value 4 m A for reference in the
specified address in analog output module.

$AA0(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address whose data are to be sent.

0 is the 4 mA Calibration command.

(cr) is the terminating character, carriage return (ODh).
IAA(cr) if the command was valid.

?AA(cr) if an invalid command was issued.

Thereis noresponseifthe module detectsasy ntax or

communication error, or even if the specified address does
not exist.

I delimiter character indicates that a valid comm and was
received.

? delimiter ¢ haracter i ndicates that the command was
invalid.

AA (range 0 0-FF) represents t he res ponding 2-character
hexadecimal address of the analog output module.

(cr) is the 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 command. A m illimeter or a resistor
and voltmeter should be connected to the module’s output.
(Please refert ot hea nalogo utput module’s T rim
Calibration comman d and Chapter 8, Calib ration, for a
detailed description.)
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$AAL
Name 20 mA Calibration command
Description Stores t he current out put va lue of t he address ed a nalog
output module as 20 mA reference.
Syntax $AAL(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address whose data are to be sent.
1 is the 20 mA Calibration command.
(cr) is the terminating character, carriage return (ODh).
Response IAA(cr) if the command was valid.

?AA(cr) if an invalid command was issued.

Thereis noresponseifthe module detectsasy ntax or
communication error, or even if the specified address does
not exist.

I delimiter character indicates that a valid comm and was
received.

? delimiter ¢ haracter i ndicates that the command was
invalid.

AA (range 0 0-FF) represents t he res ponding 2-character
hexadecimal address of the analog output module.

(cr) is the 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 command. A m illimeter or a resistor
and voltmeter should be connected to the module’s output.
(Please refert ot hea nalogo utput module’s T rim
Calibration comman d and Chapter 8, Calib ration, for a
detailed description.)
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Chapter 6

$AA2
Name
Description

Syntax

Response

Example co

Read Configuration Status command

Instruct the analog output module to return its configuration
data.

$AA2(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address for status reading.

2 is the Read Configuration Status command.
(cr) is the terminating character, carriage return (ODh).

IAATTCCFF(cr) if the command is valid.

?AA(cr) if an invalid command was issued.

There is no responseifthe module detects asy ntax or
communication error, or e ven if the specified address does
not exist.

I delim iter character indicates that a valid command wa s
received.

? delimiter character indicates that the comm and was
invalid.

AA (range 00-FF) represents the 2-charac ter he xadecimal
address of an analog output module.

TT rep resents th e typ e o f code, wh ich determines th e
output range.

CC represents the baud rate code.

FF is a hexadecimal number that equals to 8-bit parameter
representing t he data form at, slew rate, and ¢ hecksum
status.

(cr) is the terminating character, carriage return (0Dh)
Please refer to %Y AANNTTC CFF Configuration command
(Page 6-3 and 6-4) for TT, CC and FF parameter definition.

mmand: $4 52(cr)
response: ! 45300614(cr)
The c ommand asks t he a nalog o utput m odule at a ddress
45h to send its configuration data.
The analog output m odule at add ress 45h re sponds wi th
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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Analog Output Module Command Set

$AAL
Name
Description

Syntax

Response

Example

Last Value Readback command

The analog output module is instructed to return the latest
output value that it has received from the Analog Data Out
command. If the module hasn’t received any Analog Dat a
Out ¢ ommands since start up, it will return to its Start-up
Output value.

$AAB6(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address whose value you want to return.

6 is the Last Value Readback command.

(cr) is the terminating character, carriage return (ODh).
IAA(data)(cr) if the command was valid.

?AA(cr) if an invalid command was issued.

There i s nor esponseifthe module detects asy ntax or
communication error, or even if the specified address does
not exist.

I delimiter character indicates that a valid comm and wa's
received.

? delimiter ¢ haracter i ndicates that the command was
invalid.

AA (range 00-FF) represents the 2-character he xadecimal
address of the analog output module.

(data) is t he value thatis returned by the an alog output
module. T he format of t he d ata depends on the module’s
configured data format.

(cr) is the terminating character, carriage return (0Dh).

command: $0 A6(cr)

response: ! 0A03.000(cr)

The command requests the analog output module at address
0Ah to return the last output value that it has received from
an Analog Out command.

The analog output module returns the value 3.000 mA.
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$AAS8
Name
Description

Syntax

Response

Example co

Current Readback command

The ad dressed analog outputm odulei si nstructedt o
measure t he current fl owing through its curren t/voltage
loopa nd returnt he m easured datai nt he m odule’s
configured data format. The value returned may be a rough
estimate of the real value.

$AA8(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address of't he anal og output m odule t hat y ou wa ntt o
retrieve the data from. The data are current/voltage loop.

8 is the Current feedback command.

(cr) is the terminating character, carriage return (ODh).
IAA(data)(cr) if the command was valid.

?AA(cr) if an invalid command was issued.

There i s nor esponseifthe module detects asy ntax or
communication error, or even if the specified address does
not exist.

I delimiter character indicates thata v alid co mmand was
received.

? delimiter ¢ haracter i ndicates that the command was
invalid.

AA (range 00-FF) represents the 2-character he xadecimal
address of the analog output module.

(data) is the value returned by the analog output module.
(cr) is the terminating character, carriage return (ODh).

mmand: $0 A8(cr)
response: ! 0A18.773(cr)
The c ommand t ells t he anal og output m odule at a ddress
0Ah to m easure its ¢ urrent 1 oop and ret urn the m easured
value.

The analog output module returns the value 18.773 mA.
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$AAS
Name Reset Status command
Description Checks the Reset Status of the analog output module to see
whether it has bee nreset sincet he last Reset Status
command was issued.
Syntax $AA5(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address of the analog output module who’s Reset Status is
to be returned.
5 is the Reset Status command.
(cr) is the terminating character, carriage return (0Dh).
Response IAAS(cr) if the command was valid.
?AA(cr) if an invalid command was issued.
Thereis noresponseifthemodule detectsasy ntax or
communication error, or even if the specified address does
not exist.
I delimiter character indicates that a valid comm and was
received.
? delimiter character indicates that the command was valid.
AA (range 00-FF) represents the 2-character he xadecimal
address of the analog output module.
S represents the Statu s bit which is returned by the analog
output module. If S=1, the module is in reset mode since a
Reset Status command had been issued already. If S=0, the
module has n ot bee nreset si ncet hel ast R eset St atus
command was not issued.
(cr) is the terminating character, carriage return (0Dh).
Example co mmand: $3 95(cr)

response: '3 91(cr)

The a nalog output m odule a t add ress 39h was reset or
powered up after th e last ex ecution of the Reset Statu s
command. When the ¢ ommand is e xecuted once more, the
analog output module will reply with !390(cr)
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$AAF
Name
Description

Syntax

Response

Read Firmware Version command

The command requests the analog output module at address
AA to return the version code of its firmware.

$AAF (cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address that you want to access.

F is the Read Firmware Version command.
(cr) is the terminating character, carriage return (ODh).
IAA(Version)(cr) if the command is valid.

Thereis no response i fthe module detects asy ntax or
communication error, or if t he specified address does not
exist.

lis ad elimiter character indicating that a valid command
was received.

AA (range 00-FF) represents the 2-character he xadecimal
address of an analog output module.

(Version) is the version code of t he module’s firmware at
address AA.

(cr) is the terminating character, carriage return (ODh).
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$AAM
Name Read Module Name
Description The command requests the analog output module at address
AA to return its name
Syntax $AAM (cr)
$ is a delimiter character.
AA (range 00-FF) represe nts the 2-character hexadecimal
address that you want to access.
M is the Read Module Name command.
(cr) is the terminating character, carriage return (ODh)
Response IAA(Module Name)(cr) if the command is valid.

There i s noresponse i fthe module detects a sy ntax or
communication error, or even if the specified address does
not exist.

l'isad elimiter character indicating that a valid command
was received.

AA (range 00-FF) represents the 2-character he xadecimal
address of an analog output module.

(Module Name) is the name of the module at address AA.
For example, 4021
(cr) is the terminating character, carriage return (ODh).
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6.2 Analog Output Module Command for ADAM-4024
ADAM-4024 Command Review:
Command Set Function Response Example
Module Configuration : Set Address, Baud
%AANNTTCCFF | Rate, Check Sum IAA %0203000600
AA : Current Module Address
NN : New Module Address
TT : Not Used For ADAM-4024
(Must Be 00)
CC : Baud Rate 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 : Control the parameter listed below
Bit 7: Reserved
Bit 6: Check Sum: 0-Disable 1-Enable
Bit 5 -2 : Slew Rate (see table below)
Bit 1-0: Reserved
Slew Rate:
Voltage Current
00 immediately immediately
01 0.0625 V/sec | 0.125 mA/sec
02 0.125 Visec 0.25 mA/sec
03 0.25 Visec 0.5 mA/sec
04 0.5 V/sec 1.0 mA/sec
05 1.0 Visec 2.0 mA/sec
06 2.0 V/sec 4.0 mA/sec
07 4.0 Visec 8.0 mA/sec
08 8.0 V/sec 16.0 mA/sec
09 16.0 V/sec 32.0 mA/sec
0A 32.0 Visec 64.0 mA/sec
0B 64.0 Visec | 128.0 mA/sec
#AACn(data) Direct Output CHn Data IAACn #02C2+07.456
(data) #02C1-03.454
#02C0+11.234
#AASCn(data) Set data As CHn Start Up Data IAASCn #02SC2+07.456
(data) #02SC1-03.454

#02SC0+11.234
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Analog Output Module Command Set

ADAM-4024 Command Review: (Continued)

Command Set | Function Response Exam ple
#AAECn(data) | Setdata As CHn Emergency Stop Data IAAECn (data) #02EC2 +07.456
#02EC1 -03.454
#02ECO +11.234
#* Synchronous Sample IDI No Response #*
$AAOCn Set Current Trim Data As CHn 4m A IAA $020C2
Calibration Parameter/EEPROM
$AA1Cn Set Current Trim Data As CHn 20m A IAA $021C2
Calibration Parameter/EPROM
$AA2 Read Back Module Status IAATTCCFF $022
$AA3Cn(m) Set Trim Data For CHn IAA $02308
m:0~127
And If Negative Then Add 0x80 (m =xx )
Ex.m=89 — -9 m=09 — +9
$AA4 Read Back The IDI Input By Synchronous | !'AAx $024
Command (#*)
$AA5 Checks the Reset Status of the analog I1AAS $025
output module to see whether it has been
reset since the last Reset Status
command was issued.
$AA6Cn Read Back CHn Last Output Value 1AA(data) $026C2
$AATCnRxx Set CHn Output Type 1AA $027C2R32
AA: Current Module Address
Cn: Channel
C: Prefix Command String
n=0,1.23

Rxx: Output Type (Range)
R: Prefix Command String

xx=32 -10V~+10V
xx=30 0~20mA
xx=31 4~20mA

6-20 ADAM 4000 Series User's Manual




4024 Chapter 6
ADAM-4024 Command Review: (Continued)
Command Set | Function Response Example
$AA8Cn Read Back CHn Output Range IAACnXx $027C2
$AAACNZ Enable/Disable (Z=1/0) CHn EMS Flag 1AA $02AC21
$02AC20
$AABCn Read CHn EMS Flag IAACnl $02BC2
IAACnO
$AADCn Read Back CHn StartUp Data 1AA(data) $02DC2
$AAECn Read Back CHn Emergency Stop Data 'AA(data) $02EC2
$AAF Read Firmware Version IAAAX.XX $02F
$AAG Reset Current Trim Data Variable To 0 1AA $02G
$AAH Read Current Trim Data Variable AAXX (xx=m) $02H
$AAI Read IDI 1AAX $02I
$AAM Read Module Name 1AA4024 $02M
$AANCn Read Back CHn 4mA Calibration IAAXX $02NC2
Parameter
$AAOCn Read Back CHn 20mA Calibration IAAXX $020C2
Parameter
$AAPCn Clear CHn 4mA Calibration Parameter / 1AA $02PC2
EEPROM
$AAQCn Clear CHn 20mA Calibration Parameter / | 'AA $02QC2
EEPROM
$AAXONNNN This command set the communication 1AA $02X01234
watchdog timer (WDT) cycle time.
AA: (range 00-FF) 2-character
hexadecimal address of the analog input
module which is to be read.
XO0: the setting WDT command.
Nnnn: (range 0000~9999) the specified
value of communication cycle you want to
set. (Unit: 0.1 second)
$AAXL Read Communication Watchdog Timer 1AA $02X1

Cycle Setting.

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

X1: the reading WDT cycle command.
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Digital 1/0 and Relay Output

Counter/Frequency Command Set

7.1 Digital I/0O and Relay Output Module Command

Command Description 1/O Module
Syntax
%AANNTTCCFF | Sets the address, input range, baud 4050, 4051, 4052, 4053,
rate, and/or checksum status to a 4055, 4056S, 4056S0,
digital /0O module 4060, 4068, 4069
$AA6 Returns the values of digital I/0 4050, 4051, 4052, 4053,
channels of the addressed module 4055, 4056S, 4056S0,
4060, 4068, 4069
#AABB(data) Writes specified values to either a 4050, 4055, 4056S,
single channel or all channels 405650, 4060, 4068,
simultaneously 4069,
i Orders all digital /0 modules to 4050, 4051, 4052, 4053,
sample their input values and store 4055, 4060, 4068
them in a special register
$AA4 Returns the value that was stored in 4050, 4051, 4052, 4053,
the specified digital I/O module that 4055, 4060, 4068
was stored after an #* command
$AA2 Returns the configuration parameters 4050, 4051, 4052, 4053,
for the specified digital /0 module 4055, 4056S, 4056S0,
4060, 4068, 4069
$AAS Indicates whether a specified digital 4050, 4051, 4052, 4053,
1/0O module was reset after the last 4055, 4056S, 4056S0,
time the $AA5 command was issued 4060, 4068, 4069
SAAF Return firmware version code from the | 4050, 4051, 4052, 4053,
specified digital I/O module 4055, 4056S, 4056S0,
4060, 4068, 4069
$AAM Return the module name from the 4050, 4051, 4052, 4053,
specified digital /0 module 4055, 4056S, 4056S0,
4060, 4068, 4069
@AA Returns the values of the digital /0 40568, 4056S0
channel in the addressed module.
This command is the same with $AA6
command
$AAXOTTTTDDD | Force the DO channels to safety status | 4055, 4056S0, 4056S0,
D when communication is time-out and 4060, 4068, 4069
over pre-defined period.
$AAX1 Read the time-out setting and 4055, 4056S0, 4056S0,

pre-defined safety status of DO
channels.

4060, 4068, 4069

(Continued on next page)
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Command
Syntax

Description

1/O Module

$AAX2

Requests the Safty Flag of the
addressed digital /0 module to see
whether the safety value has been
executed since Write Safety Value
command was set.

4055, 4056S, 4056S0,
4060, 4068

$AAED

Read the Over Current Status Flag
and Clear the Flag simultaneously

4056S0

$AAP

The command requests the module at
address AA to return the low power
status of module

4069

$AAS

The command requests the module at
address AA to set and return the low
power mode of module

4069
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4050, 4051, 4052, 4053, 4055, Digital /0 and Relay Output

4056S, 4056S0, 4060, 4068, 4069 Counter/Frequency Command Set

%AANNTTCCFF

Name C onfiguration command

Description Configure address, baud rate and/or checksum status of the
digital I/O module.

Syntax %AANNTTCCFF(cr)

%0 is a delimiter character.

AA (range 00-FF) represe nts the 2-character hexadecimal
address which is to be configured.

NN represents the new hexadecimal address ranging from
00h to FFh of the digital I/O module.

TT represents the type of code that is always set to 40 for a
digital I/O module.

CC represents the baud rate code.
(Refer to Table 7-1 on next page)

FFisa  hexadecimal n umberth ateq ualsto a 8-bit
parameter that represents the checksum and protocol status.
Bits 3 through 5 and bit 0, 1, 7 are not used and are being
set to 0. (Refer to Figure 7-1 below)

Bit 6 is the selection of checksum and bit 2 is th e selection
of protocol. (0: ad vantech; 1: modbus). (M odbus protocol
is supported by ADAM-4052, 4051, 4055, 40568, 4056S0,
4068 only)

(cr) is the terminating character, carriage return (ODh).

1 6 5 4 3 2 1 0

T ] L1
Che;ksum status not used Protocol not used
0: Disabled (000) 0: Advantech (00}
1: Enabled 1: M ‘:;];1 o

i oabus

not used (0)

Figure 7-1 Data format for FF (8-bit parameter)
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40568, 4056S0, 4060, 4068, 4069 Chapter

%AANNTTCCFF

Response

Example

1AA (cr) if the command is valid.

?AA(cr) if an invalid parameter was en tered or th e INIT*
terminal was not gr ounded whe n changing baud rate or
checksum settings were attempted.

There is no responseifthe module detects asy ntax or
communication error, or even if the specified address does
not exist.

lis a delimiter c haracter which indicates a received valid
command.

? isa delimiter ch aracter wh ich ind icates an inv alid
command.

AA (range 00-FF) represents the 2-character he xadecimal
address of a digital /O module.

(cr) is the terminating character, carriage return (ODh).
command: %23 24400600(cr)

response:  !24(cr)

The c ommand t ries t o ¢ onfigure m odule by cha nging
address 23hto add ress 24h, assign ing baud r ate 9600 ,
setting no che cksum checking and supporting A dvantech
protocol. The response indicates that the configuration was
successful.

Table 7-1 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
09 57.6 kbps
0A 115.2 kbps

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. (Please Refer to
Baud rate and Checksum, in Chapter 2 for the correct
procedure.)
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4050, 4051, 4052, 4053, 4055, Digital /0 and Relay Output

4056S, 4056S0, 4060, 4068, 4069 Counter/Frequency Command Set
$AAB
Name Digital Data In command
Description This ¢ ommand requests t he specifie d (AA) m odule to
return the status of its digital input channels and feedback
value from its digital output channels.
Syntax $AAG(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address of the module.
6 is the Digital Data In command.
(cr) is the terminating character, carriage return (ODh).
Response I(dataOutput)(datalnput)00(cr)

if the command was valid. (ADAM-4050)
I(datalnput)00(cr)

if the command was valid. (ADAM-4051)
I(datalnput)0000(cr)

if the command was valid. (ADAM-4052)

I(datalnput)(datalnput) 00 (cr)

if the command was valid. (ADAM-4053)
I(dataOutput)00(cr)

if the command was valid. (ADAM-4056S/4056S0O)

I(dataOutput)0000(cr)
if the command was valid. (ADAM-4060/4068)

?AA(cr) if an invalid command has been issued.

There is no respon  se ifthe  module dete ctsa sy ntax or
communication error, or even if the specified address does not
exist.

I delimiter ch aracter indicat es that a vali d co mmand w as
received. ? delimiter character indicates that the command was
invalid.

AA (range 00-FF) represents the respond ing 2-characte r
hexadecimal address of the module.

(dataOutput) two-character hexadecimal value which is either
the feedback of a digital o utput channel orarela y. For
ADAM-4056S and ADAM-4056S0, it i s four-character
hexadecimal for representing 12 channel digital output.
(datalnput) two-character hex adecimal value representing the
input values of the digital I/O module.

(cr) is the terminating character, carriage return (0Dh).
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405650, 4060, 4068, 4069 Chapter /
$AAG
Example co mmand: $3 36(cr)

response: ! 112200(cr)

This example is for ADAM-4050. The first two c haracters,
11h (00010001), of th e response i ndicates th atd igital
output channels 0 and 4 are ON and channels 1, 2, 3, 5, 6, 7
are OFF. The second two c haracters of t he res ponse, 22h
(00100010), indicates that digital input channels 1 and 5 are
HIGH and channels 0, 2, 3, 4, 6, 7 are LOW.

com mand: $036(cr)
response: !BEDE  00(cr)

This example is for ADAM-4053. The first two characters,
BEh (10111110), of the response indicates that digital input
channels 8 and 14 ar e LOW and channels 9, 10, 11, 12, 13
and 15are HIGH. T hesec ondtwo cha racters, DEh
(11011110), ofth e response in dicates t hat d igital inpu t
channels 0 and 5 ar e LOW and channels 1, 2, 3, 4, 6, 7 are
HIGH.

com mand: $056(cr)
response: ! 017A00(cr)
This example is for ADAM-4056S or ADAM-4056S0O. The
first character of the response is always 0. The next three
characters, 17A (00 0101111010), ar et he statu s of 12
channel digital outputs. The detail status is as below.

Digital wulue 010 [0f1|0]1{1[1|1]|0]1]O

ADAM-4056S/4056S0O 11l ololgl7lel5lal3 1211 lo
Channel no.
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4050, 4055, 40565, Digital /0 and Relay Output

4056S0, 4060, 4068, 4069 Counter/Frequency Command Set
#AABB
Name Digital Data Out command

Description The  command either sets a sin gle digital ou tput ch annel or
sets all digital output channels simultaneously.

Syntax #AABB(data)(cr)

# is a delimiter character.

AA (range 00-FF) represents t he 2 -character hexadecimal
address of the digital I/O Module.

BB is u sed to indicate whether all ch annels willbesetora
single ch annel will b e set. In th e last case, BB will also
indicate wh ich ch annel itis. Writing data (ab yte)to all
channels s hould m ake b oth characters to be ze ro (BB=00).
Writing data (a bit) to a single channel, however, will make
the first character land the second character ranging from 0
to B. The second character indicates the channel number.
(data) is th e hexadecimal representation of the digital output
value(s). Two characters are for ADAM-4050, ADAM-4055,
ADAM-4060 an d ADAM-4068. Four ¢ haracters a re for
ADAM-4056S and 4056S0.

ADAM-4050, 4055, 4060 and 4068:
When writing to a single channel (bit), the first character is
always 0. The value of the second character will be either 0 or
L.

When writing to all channels (byte), both ¢ haracters are
significant (range 0 Oh-FFh). The digital e quivalent of these
two hexa decimal characters re presents t he val ue of the
channels.

The amount of channels o n AD AM-4050, A DAM-4055,
ADAM-4060 and ADAM-4068 differ. T he val ue 7A
representation for 8 ¢ hanneled A DAM-4050, ADAM-4055
and ADAM-4068 would be the following:

Digital Value: O[1{1{1{1]0|1|0

ADAM-4050/4055/4068 dannel no.|7|6|5|4(3|2{1|0

Since the ADAM-4060 only has four output channels, all the
relevant values lie b etween 00h and OFh. Th e value 0Ah for
the ADAM-4060 would represent the following:

Digital Value: 0{0(0|0(1]0(1]0
ADAM-4060 channel no.|- |- |- |-|3|2|1|0
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4056S0, 4060, 4068, 4069 Chapter

ADAM-4056S and 4056S0:

When writing to a single channel (bit),t he firstth ree
characters are always 0. T he value ofthe last character is
either 0 or 1.

When writing to all channels (byte), the first character zero
is irrelev ant, but the rest are sign ificant (range 000h-FFFh).
The digital e quivalent o f1ast t hree he xadecimal charact ers
represents the value of channels.

For example: 017A

First character is always 0

2nd~4th character means the the channel values 17A.
Digital value 0 10 |0[1]0[1]1]1]1
Adam-40563/4056SO dannel w.[11{10|9|8|7|6|5|4(3
(cr) is the terminating character, carriage return (ODh).

=)
—
=)

N
—
(=]

Response >(cr) if the command was valid.
?AA(cr) if an invalid command has been issued.

Therei s nor esponsei ft he m odule det ects a sy ntax or
communication error, or ¢ ven if the s pecified address does
not exist.

> is adelimiter character which indicates a valid command.

?isa delimiter ch aracter wh ich ind icates an inv alid
command.

AA ( range 00-FF)r epresentst he responding 2-character
hexadecimal address of the module.

(cr) is the terminating character, carriage return (0Dh).
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4050, 4055, 40565, Digital /0 and Relay Output

4056S0, 4060, 4068, 4069 Counter/Frequency Command Set
#AABB
Examples co mmand: # 140005(cr)

response: >(  cr)

An output byte with value 05h (00000101)is sent to the
digital I/O module at address 14h (Either AD AM-4050 or
ADAM-4060). Its ch annel 0and 2 will be set to ON.
Other channels are set to OFF.

command: #151201(cr)

response:  >(cr)

An output bit with value 1 is sent to channel 2 at address
I15h ofa digital I/ O m odule (Ei ther ADAM-40500 r
ADAM-4060).

Channel 2 of the digital I/O module is set to ON.

command: #1400017A(cr)

response:  >(cr)

An output byte with value 01 7Ah (0000000101111010) is
sentt ot he digital I/ O m odule at a ddress 14h (Either
ADAM-4056S or ADAM-4056S0). Its channel 1, 3, 4, 5, 6,
and 8 will be set to ON. Other channels are set to OFF.

command: #15120001(cr)

response:  >(cr)

An output bit with value 1 is sent to channel 2 of a digital
I/O m odule ataddre ss1 5h (Ei ther A DAM-4056S o r
ADAM-4056S0). Channel two of the digital I/O module is
set to ON.
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4050, 4051, 4052, 4053, 7
4055, 4060, 4068, Chapter

#**

Name Sy nchronized Sampling command

Description Orders all (analog or digital) input modules to sample their
input values and store them into a special register.

Syntax H**
# is a delimiter character.
** is the Synchronized Sampling command.
The term inating cha racter, in the f ormof aca rriage
return (0Dh), is not required.

Response The digital /Om  odules will not respond to the
Synchronized Sampling command. In order to retrieve the
data,y oumuste xecute a Read Synchronized Da ta
command for every module separately.
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4050, 4051, 4052, 4053, Digital /0 and Relay Output

4055, 4060, 4068,

Counter/Frequency Command Set

$AA4
Name
Description

Syntax

Response

Read Synchronized Data command

The addressed digital I/O module is instructed to return the
value t hat wa s st ored i n i ts regi ster by a Sy nchronized
Sampling command.

$AA4(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address of returning data.

4 is the Read Synchronized Data command.
(cr) is the terminating character, carriage return (ODh).

I(status)(dataOutput)(datalnput)00(cr)
if the command was valid. (ADAM-4050)

I(status)(datalnput)00(cr)
if the command was valid. (ADAM-4051)

I(status)(datalnput)0000(cr)
if the command was valid. (ADAM-4052)

I(status)(datalnput)(datalnput)00(cr)
if the command was valid. (ADAM-4053)

I(status)(dataOutput)0000(cr)
if the command was valid. (ADAM-4060/4068)

?AA(cr) if an invalid command has been issued.

Thereis noresponseifthe module detects asy ntax or
communication error, or even if the specified address does
not exist.

! is a delimiter character which indicates a valid command.

?isa delimiter cha racter which indicat es an invalid
command.

AA (range 0 0-FF) represents t he res ponding 2-character
hexadecimal address of the digital I/O module.

(status) will tell yo uifth ed ata(d ata) fro mth elas t
Synchronized Sampling command (#**) have already been
sent. If (status=1), data have only been sent for the first
time after a Synchronized Sampling command was issued.
If (status=0), then the data have been se nt at least once
since no Synchronized Sampling command was issued.
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4050, 4051, 4052, 4053,
4055, 4060, 4068,

Chapter 7

$AA4L

Example

(dataOutput) two-character hexa decimal value whic h is
either the feedback of a digital output channel or a relay.

(datalnput) two-character hexadecimal value represe nting
the input values of the digital /O module.

(cr) is the terminating character, carriage return (0Dh).

command: $0 64(cr)
response: ! 1055100(cr)

The command asks the ADAM-4050 digital I/O module at
address 06h to send its digital input data that was gathered
during t he | ast Sy nchronized Sam pling command. The
module returns the value 1055100 with status equals to 1
which also represents that data have not been sent before.
From inspection, thev alueh asd ataOutput = 05h
(00000101), ON for digital output c hannels 0 a nd 2 and
OFF for channels 1, 3, 4, 5, 6, 7. It also has datalnput = 51h
(01010001) wh ich represen ts HIGH ford igital input
channels 0, 4, 6 and LOW for channels 1, 2, 3, 4, 5.

The digital I/ O module res ponds with data =05 5100 and

status = 1. These mean that the data has been sent for the
first time.

command: $0 64(cr)

response: ! 0055100(cr)

The command asks the digital /O module at address 06h to
send its digital input data.

The digital I/ O module res ponds with data =05 5100 and
status = 0, which m eans that it has sentt he same data at
least once be fore. T his may also indicates thata previous
Synchronized Sampling command was not received!
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4056S, 4056S0, 4060, 4068, 4069 Counter/Frequency Command Set

$AA2

Name C onfiguration Status command

Description Returns th e co nfiguration parameters o f the d igital I/O
module.

Syntax $AA2(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.

2 is Configuration Status command.
(cr) is the terminating character, carriage return (ODh).

This command requests the return of the configuration data
from the digital I/O module at address AA.

Response IAATTCCFF(cr) if the command is valid.
?AA(cr) if an invalid command has been issued.

There is noresponseifthe module detects asy ntax or
communication error, or even if the specified address does
not exist.

! is a delimiter character which indicates a valid command.

?isa delimiter cha racter which indicat es an invalid
command.

AA (range 00-FF) represents the 2-character he xadecimal
address of the module.

TT represents the type of code, which is always 40.
CC represents the baud rate codes.
(Refer to Table 7-2 on next page).

The hexadecimal number FF which is conv erted to a 8-bit
parameter represents the checksum and protocol status .
Bits 3 through 5 an d bit 0, 1, 7 ar e not used, so they are
set to 0. (Refer to Figure 7-2 on next page)

Bit 6 is the selection of checksum and bit 2 is th e selection
of protocol (0: advantech, 1: modbus).

(Modbus pr otocol is su pported by ADAM-4051, 405 5,
40568, 4056S0, 4068 only)

(cr) is the terminating character, carriage return (ODh).

7-14 ADAM 4000 Series User's Manual
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4056S, 4056S0, 4060, 4068, 4069 Chapter
$AA2

Example com mand: $452 (cr)

response: ! 45400600 (cr)
The command asks the digital /O module at address 45h to
send its configuration data.

The digital /O module at address 4 5h responds with baud
rate 9600, no checksum function and module sup ports for
Advantech protocol.

Table 7-2 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
09 57.6 kbps
0A 115.2 kbps
7 6 5 4 3 2 1 0
L T 1 [
w not used Protocol not used
T et 00 0: Advantech (00
1: Modbus

not used (0)

Figure 7-2 Data format for FF (8-bit parameter)
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40568, 4056S0, 4060, 4068, 4069 Counter/Frequency Command Set
$AAS
Name Reset Status command
Description Requests t he Reset St atus of't he a ddressed digital I/ O
module to see whether it has been reset since the last Reset
Status command.
Syntax $AA5(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address whose Reset Status is to be returned.
5 is the Reset Status command.
(cr) is the terminating character, carriage return (ODh).
Response IAAS(cr) if the command was valid.

?AA(cr) if an invalid command has been issued.

Thereis noresponseifthemodule detects asy ntax or
communication error, or even if the specified address does
not exist.

I is adelimiter character which indicates a valid command.

?isa delimiter cha racter which indicat es an invalid
command.

AA (range 00-FF) represents the 2-character he xadecimal
address which is to be calibrated.

S represents the Status bit that is returned by the digital I/O
module. I f S=1, the m odule has beenresetsinceitwas
issued last time. If S=0, the module has not been reset since
the last Reset Status command was not issued.

(cr) is the terminating character, carriage return (ODh).
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4056S, 4056S0, 4060, 4068, 4069 Chapter 7
$AAS5
Example com mand: $395(cr)

response: !3 90(cr)

The command tells the digital I/O module at address 39h to
return its Reset Status.

The digital I/O module at address 39h returns the value S=0.
This indicates that the digital [/O module has not been reset

or powered on since a R eset Status command was issued
last time.
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40568, 4056S0, 4060, 4068, 4069 Counter/Frequency Command Set
SAAF
Name Read Firmware Version command
Description The com mand re quests the digital I/ O m odule at a ddress
AA to return the version code of its firmware
Syntax SAAF (cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.
F is the Read Firmware Version command.
(cr) is the terminating character, carriage return (ODh).
Response 1AA(Version)(cr) if the command is valid.

There is no responseifthe module detects asy ntax or
communication error, or even if the specified address does
not exist.

! is a delimiter character which indicates a valid command.

AA (range 00-FF) represents the 2-character he xadecimal
address of the module.

(Version) is the version code of t he module’s firmware at
address AA.

(cr) is the terminating character, carriage return (ODh).
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4056S, 4056S0, 4060, 4068, 4069 Ch apter 7
$AAM
Name Read Module Name command

Description The com mand re quests the digital I/ O m odule at a ddress
AA to return its name

Syntax $SAAM (cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.

M is the Read Module Name command.
(cr) is the terminating character, carriage return (ODh).
Response IAA(Module Name)(cr) if the command is valid.

There is noresponseifthe module detects asy ntax or
communication error, even or if the specified address does
not exist.

! is a delimiter character which indicates a valid command.

AA (range 00-FF) represents the 2-character he xadecimal
address of the module.

(Module Name) is the name of the module at address AA.
For example, 4052
(cr) is the terminating character, carriage return (ODh).
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4055, 40565, 4056S0, Digital /0 and Relay Output

4060, 4068, 4069

Counter/Frequency Command Set

$AAXOTTTTDDDD

Name
Description

Syntax

Response

Write Safety Value command

Force the DO channels to safe ty status when communication
is in time-out and over pre-defined period.

SAAXOTTTTDDDD(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-cha racter he xadecimal
address that you will access to.

X0 is the Write Safety Value command.
TTTT is the time, 100 ms per number.

DDDD is the four-hexa decimal ch aracter represe nting the
desired input safety value. The first character D is always 0,
and the others are the channels values.

For Example, 017A

First character is always 0

The meaning of 17A is as follows:
Digital value 0 |0 |0{1]|0{1|1{1|1{0|1|0
Adam-4056SO dannel no.|11{10(9|8|7|6(5(4|3|2|1|0

17A means that the status of channel 1, 3, 4,5, 6,8 is ON;
and the rest are OFF.

(cr) is the terminating character, carriage return (ODh).

>(cr) if the command was valid.
?AA(cr) if an invalid command has been issued.

Therei s nor esponsei ft he m odule det ects a sy ntax or
communication error, or ¢ ven if the s pecified a ddress does
not exist.

> is a delimiter character which indicates a valid command.

?1is a deli miter charact er which indicates an invalid
command.

AA ( range 00-FF)r epresentst he responding 2-character
hexadecimal address of the module.

(cr) is the terminating character, carriage return (ODh).
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4055, 4056S, 4056S0,

4060, 4068, 4069

Chapter 7

$AAX1L
Name
Description

Syntax

Response

Read Safety Value command

Read the time-out setting and pre-defined safety status of DO
channels.

$AAX1(cr)
$ is a delimiter character.

AA (range 00-FF) represents t he 2 -character hexadecimal
address that you will access to.

X1 is the Read Safety Value command.

(cr) is the terminating character, carriage return (ODh).

I TTTTDDDD(cr) if the command is valid.

?AA(cr) if an invalid command has been issued.

! is a delimiter character which indicates a valid command.

?1s a deli miter charact er which indicates an invalid
command.

TTTT is the time, 100 ms per number.

DDDD is th e fou r-hexadecimal character represe nting the
desired input safety value. The first character D is always 0,
and the others are the channels values.

For Example, 017A

First character is always 0

The meaning of 17A is as follows:
Digital value 0 |0 [0{1|0f1{1|1{1]O|1|O
Adam-4056SO dannel no.|11{10(9|8|7|6(54|3|2|1|0

17A means channels 1, 3,4,5, 6, 8 are ON, and the rest are
OFF.

(cr) is the terminating character, carriage return (ODh).
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4055, 40568, 4056S0, Digital /0 and Relay Output
4060, 4068, 4069 Counter/Frequency Command Set

$AAX2
Name Read Safety Flag command

Description  Requests the Safety Flag of the addressed digital I/O module
to see whether the safety value has been executed since Write
Safety Value command was set.

Syntax SAAX2(cr)
$ is a delimiter character.

AA (range 00-FF) represents t he 2 -character hexadecimal
address that you will access to.

X2 is the Read Safety Flag command.
Response IXX (cr) if the command is valid.
XX is two-hexadecimal character — (00: OFF, 01: ON)
?AA(cr) if an invalid command has been issued.
! is a delimiter character which indicates a valid command.

?1is a deli miter charact er which indicates an invalid
command.

(cr) is the terminating character, carriage return (ODh).
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$AAEO
Name Read and Clear over Current Status Flag command
Description  Read the Over C urrent St atus Fla g a nd Cleart he Flag
simultaneously.
Syntax SAAEO(cr)
$ is a delimiter character.
AA (range 00-FF) represents t he 2 -character hexadecimal
address that you will access to.
EOQ is the Read and Clear over Current Status Flag command.
(cr) is the terminating character, carriage return (ODh).
Response IAAX(cr): if the command is valid.

?AA(cr): if an invalid command has been issued.

X is one-hexadecimal character (range from 0 to 7)

X=0: No over current occur

X=1: DO0~3 has over current occurred

X=2: DO4~7 has over current occurred

X=4: DO8~11 has over current occurred

! is a delimiter character which indicates a valid command

? is a delimiter character which indicates an invalid command
(cr) is the terminating character, carriage return (ODh).
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4069 Counter/Frequency Command Set
$SAAP
Name Read the Low Power Status of Module command
Description  The command re quests the module at address AA to return
the low power status of module
Syntax $AAP(cr)
$ is a delimiter character.
AA (range 00-FF) represents t he 2 -character hexadecimal
address that you will access to.
P is the Read the Low Power Status of Module command.
(cr) is the terminating character, carriage return (ODh).
Response 1AAS(cr) if the command was valid.

?AA(cr) if an invalid command has been issued.

Thereis nor esponsei ft he m odule det ects a sy ntax or
communication error, or ¢ ven if the s pecified a ddress does
not exist.

! is a delimiter character which indicates a valid command
? is adelimiter character which indicates an invalid command

AA (ra nge 00-FF) represe nts the calibrated 2-c haracter
hexadecimal address of the module.

S represents the Statu s bit from the low power status. When
the logic equals to 1, it represents low power. When it equals
to zero, it means normal.

(cr) is the terminating character, carriage return (ODh).
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$AAS
Name Change and Read the Low Power Mode of Module command
Description  The command requests the module at address A A to change
and return the status of low power mode of module
Syntax $AAS(cr)
$ is a delimiter character.
AA (range 00-FF) represents t he 2 -character hexadecimal
address that you will access to.
Sisthe Change and R ead the Low Power Mode of Module
command
(cr) is the terminating character, carriage return (ODh).
Response IAAX(cr) if the command was valid.

?AA(cr) if an invalid command has been issued.

Therei s nor esponsei ft he m odule det ects a sy ntax or
communication error, or ¢ ven if the s pecified a ddress does
not exist.

! is adelimiter character which indicates a valid command
? is adelimiter character which indicates an invalid command

AA (ra nge 00-FF) represe nts the calibrated 2-c haracter
hexadecimal address of the module.

X represents the Status bit from the low power status. When
the logic is 1, it represents low power. However, if t he logic
is 0, it is normal

(cr) is the terminating character, carriage return (ODh).
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4056S0, 4068, 4069 Counter/Frequency Command Set

$AAXNNNN

Name Watchdog Timer Setting command

Description This co mmand set th e communication watchdog ti mer
(WDT) cycle time.

Syntax $SAAXNNnn(cr)

$ is a delimiter character.

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

X is Watchdog Timer Setting command.

nnnn (range 0000~9999) represents the specified value of
communication cycle you want to set. (Unit: 0.1 second)

(cr) is the terminating character, carriage return (ODh).
Response IAA(cr) if the command was valid.
?AA(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

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

(cr) represents terminating character, carriage return (ODh).
Example command: $02X1234(cr)
response: !02(cr)

The c ommand set the WDT cycle as 1234 inthei nput
module at address 02.

NOTICE: If the value of “nnnn” is 0000, the communication WDT
function will be disable.
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4056S0, 4068, 4069 Chapter 7

SAAY

Name Read Communication Watchdog Timer Cycle Setting
command

Description This command read the setting of communication watchdog
timer (WDT) cycle time.

Syntax SAAY(cr)

$ is a delimiter character.

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

Y isth e Read Co mmunication Watchdog Tim er Cycl e
Setting command.

(cr) is the terminating character, carriage return (ODh).
Response IAANnnnn(cr) if the command was valid.
?AA(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication e rror or if the s pecified a ddress does not
exist.

I delimiter characteri ndicatesa valid command wa s
received.

? delimiter character indicates the command was invalid.

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

nnnn (range 0000~9999) represent the sp ecified value of
communication cycle you read. (Unit: 0.1 second)

(cr) represents terminating character, carriage return (0Dh).
Example command: $02Y (cr)
response: !020030(cr)

The c ommand read the WDT cycle as 0030 in the i nput
module at address 02.
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7.2 Counter/Frequency Module Command
7.2.1 Configuration, Counter Input and Display Command Set

Command Description 1/0 Module
Syntax
%AANNTTCCFF | Sets the address, input mode, baud rate, checksum | 4080,
status and/or frequency gate time for a specified | 4080D
counter/frequency module

$AA2 Requests the return of the configuration data from the | 4080,
counter/frequency module 4080D
$AAF Requests the counter/frequency module to return the | 4080,
version code of its firmware 4080D
$AAM Requests the counter/frequency module to return its | 4080,
name 4080D
$AABS Set the input signal mode of the specified | 4080,

counter/frequency module to either non-isolated | 4080D
(TTL) or photo-isolated.

$AAB Read the input mode of the specified | 4080,
counter/frequency module. 4080D
#AAN Instructs the addressed counter/ frequency module to | 4080,

read the counter or frequency value of counter 0 or | 4080D
counter 1 and return the acquired data.

$AABV Select whether LED will display data from the | 4080D
counter/frequency module directly or from the host
computer.

$AA8 Read the LED Data Origin status which determines | 4080D

whether LED will display data from the counter/
frequency module directly or from the host computer
$AA9(data) The host computer sends data to the addressed | 4080D
module to display on its LED. This command is valid
only after selectting to display host computer data
($AA8VY)
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%AANNTTCCFF

Name C onfiguration command

Description Sets th e add ress, input m ode, b aud rate, ch ecksum statu s
and frequency gate tim e for a specified ¢ ounter/frequency
module

Syntax %AANNTTCCFF (cr)

%0 is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.

NN re presents the new hexa decimal addressof the
counter/frequency module. Range is from 00h to FFh.

TT represents the input mode.
50h : counter input mode
51h : frequency measurement mode

CC represents the baud rate code.
(Refer to Table 7-3 on next page).

Hexadecimal val ue FF w hichi s c onvertedt oa n 8-bit
parameter rep resents t he ¢ hecksum st atus and f requency
gate time. The 1 ayout of t he 8- bit parameter is shown in
Figure 7-3 below.

Bits 0, 1, 3, 4, 5 and 7 are not used and are set to 0.

(cr) is the terminating character, carriage return (ODh).

/165 4|3 2/1]0
[T T [

v
Not used Not used Not used

Freqguency Gate Time
0: 0.1 seconds
1: 1.0 seconds

Checksum status
L s 0:Disabled
1: Enabled

Figure 7-3 Data format for FF (8-bit parameter)
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Digital 1/0 and Relay Output
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%AANNTTCCFF

Response

Example co

1AA(cr) if the command is valid.

?AA(cr) if an invalid parameter was en tered or th e INIT*
terminal was not gr ounded whe n changing bau d rate or
checksum setting were attempted.

Thereis noresponseifthemodule detects asy ntax or
communication error, or even if the specified address does
not exist.

! is a delimiter character which indicates a valid command.

?i1sa  delimiter ch aracter wh ich ind icates an inv alid
command.

AA (range 00-FF) represents the 2-character he xadecimal

address of the module.

(cr) is the terminating character, carriage return (ODh).
mmand: %0120510600(cr)

response: !2  0(cr)

The ADAM 4080D m odule is co nfigured b y ch anging

address 01t oanew ad dress2 0, c hoosing frequency

measurement module, assigning 9600 to baud rate, setting

frequency gate time 0.1 second and no checksum checking

or generation.

The response indicates that the command was received.

Wait sev en seco nds to let th e new co nfiguration settings
take effect before you issue a new command to the module.

Table 4-7 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

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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4080, 4080D
$AA2
Name C onfiguration Status command
Description The command requests the return of the configuration data
from the counter/frequency module at address AA.
Syntax $AA2(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.
2 is the Configuration Status command.
(cr) is the terminating character, carriage return (ODh).
Response IAATTCCFF (cr) if the command is valid.

?AA(cr) if an invalid operation was entered

There is noresponseifthe module detects asy ntax or
communication error, or even if the specified address does
not exist.

! is a delimiter character which indicates a valid command.

?isa  delimiter ch aracter wh ich ind icates an inv alid
command.

AA (range 00-FF) represents the 2-character he xadecimal
that you will access to.

TT (50hor 51 h) represents the typ e of co de. 50h m eans
using module as a ¢ ounter. 51h means using module as a
frequency measurement module.

CC represents the baud rate code.

Hexadecimal val ue FF whichalso equ alsto an 8-b it
parameter rep resents t he ¢ hecksum st atus and f requency
gate time. The | ayout of t he 8- bit parameter is shown in
figure 4-5. The bits are not used and are set to 0.

(cr) is the terminating character, carriage return (0Dh)

(Also see the % AANNTTCCEFF configuration command)
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SAAF
Name Read Version command
Description The command requests the analog input module at addr ess
AA to return the version code of its firmware.
Syntax SAAF (cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.
F is the Read Version command.
(cr) is the terminating character, carriage return (ODh).
Response 1AA(Version)(cr) if the command is valid.

Thereis noresponseifthemodule detects asy ntax or
communication error, or even if the specified address does
not exist.

! is a delimiter character which indicates a valid command.

AA (range 00-FF) represents the 2-character he xadecimal
address of the module.

(Version) is the version code of t he module's firmware at
address AA.

(cr) is the terminating character, carriage return (ODh).
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$AAM
Name Read Module Name command
Description The ¢ ommand re quests t he counter/frequency m odule a t
address AA to return its name
Syntax $AAM (cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.
M is the Read Module Name command.
(cr) is the terminating character, carriage return (ODh).
Response IAA(Module Name)(cr) if the command is valid.

Thereis noresponseifthemodule detects asy ntax or
communication error, or even if the specified address does
not exist.

! is a delimiter character which indicates a valid command.

AA (range 00-FF) represents the 2-character he xadecimal
address of the module.

(Module Name) is the name of the module at address AA.
For example, 4080D

(cr) is the terminating character, carriage return (ODh).
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$AABS
Name Set Input Mode command
Description Setth einpu tsign alm odeofth esp ecified cou nter/
frequency m odulet o either non-is olated (TTL) or
photo-isolated.
Syntax $SAABS(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.
B is the Set Input Signal Mode command.
S indicates the input signal mode. When S =0, the module
is configure d to non-is olated (TTL) input . If S= 1, the
module is configured to photo-isolated input.
(cr) is the terminating character, carriage return (ODh).
Response 1AA(cr) if the command is valid.

Example com

Thereis noresponseifthemodule detects asy ntax or
communication error, or even if the specified address does
not exist.

! is a delimiter character which indicates a valid command.

AA (range 00-FF) represents the 2-character he xadecimal
address of the module.

(cr) is the terminating character, carriage return (ODh).
mand: $03B0(cr)

response:  !03(cr)

The command configures the counter/frequency modules at

address 03 t or etrieve a non -isolated inpu t. Th e m odule

replies by sending its address to indicate that the command
was executed.

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 command
Description Read t he i nput m ode of t he s pecified ¢ ounter/frequency
module.
Syntax $AAB(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.
B is the Read Input Mode command.
(cr) is the terminating character, carriage return (ODh).
Response IAAS(cr) if the command is valid.
Thereis noresponseifthemodule detects asy ntax or
communication error, or even if the specified address does
not exist.
! is a delimiter character which indicates a valid command.
AA (range 00-FF) represents the 2-character he xadecimal
address of the module.
S indicates the input signal mode. When S =0, the module
is configure d to non-is olated (TTL) input . If S= 1, the
module is configured to photo-isolated input.
(cr) is the terminating character, carriage return (ODh).
Example command:  $03B(cr)

response: 1030(cr)

The ¢ ommand re quests t he counter/frequency m odule a t
address 03 to return its input mode. The module replies by
setting the input mode to retrieve non-isolated input.

7-35 ADAM 4000 Series User's Manual



Digital 1/0 and Relay Output

4080, 4080D Counter/Frequency Command Set
#AAN
Name Read Counter or Frequency Value command
Description Instructs t he add ressed counter/frequency m odule at
address AAtor eadth e cou nter or fr equency v alue of
counter 0 or counter 1 and return the acquired data.
Syntax #AAN(cr)
# is a delimiter character.
AA (range 00-FF) represe nts the 2-character hexadecimal
address that you will access to.
N represents the counter number.
N=0 represents counter 0
N=1 represents counter 1
(cr) is the terminating character, carriage return (ODh).
Response >data(cr) if the command is valid.
?AA(cr) if an invalid operation was entered.
Thereis no responseifthemodule detects asy ntax or
communication error, or even if the specified address does
not exist.
?isa  delimiter ch aracter wh ich ind icates an inv alid
command.
AA (range 00-FF) represents the 2-character he xadecimal
address of the module.
(data) i s the valuethatis retrieved by t he m odule from
reading counter 0 or counter 1. The data format consists of
eight hexadecimal characters.
(cr) is the terminating character, carriage return (ODh).
Example command: #120(cr)

response: >000002FE(cr)

The ¢ ommand re quests t he counter/frequency m odule a t
address 12 t o read the ¢ ounter 0 and return the data. The
counter/frequency m odule a t add ress 12 resp onds wi th
value 000002FE (hexadecimal) of counter 0 which is also
equivalent to 766 (decimal).

7-36 ADAM 4000 Series User's Manual



4080D

Chapter 7

$AABV
Name
Description

Syntax

Response

Example co

Select LED Data Origin command

Select whether LED will display data from either the host
computer or the counter/frequency module directly.

$AABV(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.

8 is the Select LED Data Origin command.

V indicates the origin of the data which is to be displayed
on the LED:

V=0 sets the LED data origin to the module's counter 0

V=1 sets the LED data origin to the module's counter 1

V=2 sets the LED data origin to the host computer

(cr) is the terminating character, carriage return (0Dh)
1AA(cr) if the command is valid.

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

Thereis no responseifthe module detects asy ntax or
communication error, or even if the specified address does
not exist.

! is a delimiter character which indicates a valid command.

?i1sa  delimiter ch aracter wh ich ind icates an inv alid
command.

AA (range 00-FF) represents the 2-character he xadecimal
address of the module.

(cr) is the terminating character, carriage return (ODh).
mmand: $0182(cr)

response: 10 1(cr)

The ¢ ommand set st he ¢ ounter/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 $AA9(data) to send the data to the module.
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$AA8
Name Read LED Data Origin command
Description Read the LED Data Origin status which determines whether
LED will display data from either the host computer or the
counter/frequency module directly.
Syntax $AAS8(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.
8 is the Read LED Data Origin command.
(cr) is the terminating character, carriage return (0Dh)
Response IAAV/(cr) if the command is valid.

Example com

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

There i s no responseifthe module detects asy ntax or
communication error, or even if the specified address does
not exist.

! is a delimiter character which indicates a valid command.

?i1sa  delimiter ch aracter wh ich ind icates an inv alid
command.

AA (range 00-FF) represents the 2-character he xadecimal
address of the module.

V ind icates the o rigin of the d ata to be displayed on the

LED:

V=0 sets the LED data origin to the module's counter 0

V=1 sets the LED data origin to the module's counter 1

V=2 sets the LED data origin to the host computer

(cr) is the terminating character, carriage return (ODh).
mand: $018(cr)

response: 10 11(cr)

The ¢ ommand re quests t he counter/frequency m odule a t

address 01 t oreturnits LED  Data Origin status. The

module replies that it currently displays data from counter
1.
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$AA9(data)
Name Send Data to LED command
Description The host computer sends data to the addressed module to
display on its LED.
Syntax $AA9(data)(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.
9 is the Send LED Data command.
(data) is a fl oating point numeral consisting of five digits,
and there can be a decimal point. It s m aximum valueis
99999.
(cr) is the terminating character, carriage return (0Dh)
Response 1AA(cr) if the command is valid.
?AA(cr) if an invalid operation was entered.
Thereis noresponseifthe module detects asy ntax or
communication error, or even if the specified address does
not exist.
! is a delimiter character which indicates a valid command.
?isa  delimiter ch aracter wh ich ind icates an inv alid
command.
AA (range 00-FF) represents the 2-character he xadecimal
address of a counter/frequency module.
(cr) is the terminating character, carriage return (ODh).
Example command: $0198999.9(cr)

response: !0 1(cr)
The command requests the host computer to send 8999.9 to
the co unter/frequency m odule at ad dress0 1 f or L ED

display. This command is on ly v alid after th e co mmand
$0182 has been issued.
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7.2.2 Counter Setup Command Set

Command
Syntax

Command Name

Description

I/0 Module

$AAAG

Set Gate Mode

Requests the specified counter/
frequency module to set its gate
mode to either high, low or
disabled

4080, 4080D

$AAA

Read Gate Mode

Requests the specified counter/
frequency module to return the
status of its gate mode

4080, 4080D

$AA3N(data)

Set Maximum
Counter Value

Sets the maximum value of
counter 0 or counter 1 for the
specified counter/frequency
module

4080, 4080D

$AA3N

Read Maximum
Counter Value

Reads the maximum value of
counter 0 or counter 1 of the
specified counte/ frequency
module

4080, 4080D

$AASNS

Start/Stop Counter

The command orders the specified
counter/frequency module to start
or stop counting

4080, 4080D

$AASN

Read Counter
Start/Stop Status

The addressed counter frequency
module returns its status indicating
whether counting is enabled or
diabled

4080, 4080D

$AABN

Clear Counter

The command clears the counter 0
or counter 1 of the specified
counter module

4080, 4080D

$AATN

Read Overflow Flag

The addressed module returns the
status of the overflow flag of
counter 0 or counter 1

4080, 4080D
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$AAAG
Name Set Gate Mode command
Description Request the s pecified c ounter/frequency module to set its
gate to one of the three states, high, low or disabled.
Syntax $AAAG(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.
A is the Gate Mode command.
G determines the gate mode:
G =0 the gate is low
G =1 the gate is high
G =2 the gate is disabled
(cr) is the terminating character, carriage return (0Dh).
Response 1AA(cr) if the command is valid.
Thereis noresponseifthe module detects asy ntax or
communication error, or even if the specified address does
not exist.
! is a delimiter character which indicates a valid command.
AA (range 00-FF) represents the 2-character he xadecimal
address of the module.
(cr) is the terminating character, carriage return (ODh).
Example command: $01A1(cr)

response: !0 1(cr)
The ¢ ommand re quests t he counter/frequency m odule a t

address 01 to set its gate high. The module will re ply with
an address indicating that it has executed the command.
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$AAA
Name
Description

Syntax

Response

Example

Read Gate Mode command

Request the s pecified co unter/frequency module to return
its gate status.

$AAA(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character he xadecimal
address that you will access to.

A is the Read Gate Mode command.

(cr) is the terminating character, carriage return (ODh).
IAAG(cr) if the command is valid.

Thereis noresponseifthe module detects asy ntax or
communication error, or even if the specified address does
not exist.

! is a delimiter character which indicates a valid command.
AA (range 00-FF) represents the 2-character he xadecimal
address of the module.

G determines the gate mode.

G=0 the gate is low

G=1 the gate is high

G =2 the gate is disabled.

(cr) is the terminating character, carriage return (