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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

] Microsoft Calendar Control &.0

[ Microsoft Chart Control 6.0 {OLEDE)

] Microsaft Cammon Dialog Cantral 6.0 (SP3)
] Microsoft Data Bound Grid Control 5.0 (5P3)
] Micrasaft Data Bound List Cantrals 6.0

[ Micrasaft DataGrid Contral 6.0 {OLEDE]

[ Microsoft Datalist Controls 6.0 (OLEDE)

Browise. ..

E

=1

Project] (Project])
Forms

+.[ Porml (Forml)

4

™ Selected Ttems Cnl

Ll_l
Micrasoft Camm Control 6.0

ly

Location:  C:AWINNTisystem32iMSCOMM32 OCK

(

Falee
[0 &He000000F;
32 - Bizable
n Forml |

b7

File Edit ¥iew Poject Format Debug Run Query Diagram Tools Add-Ins Window Help

BH{BRRA|o o, @ 1 /¥EIEFRA

&
= }33 Projectl (Projectl)
(43 Forms
“..[ Forml (Forml)

M5Comml MSComm I

Alphabetic | Categorized |

(Name)
Retums the name used in code to identify
an object

Chapter 2 installation Guideline 2-13



Installation Guideline

Step 5. Add three Command Buttons on the form as shown below

File Edit ¥iew Project Foomat Debug Run Query Disgram Tools Add-Ins Window Help

B-5-3

FH R =]y o |MFEERE

[ 8

o
Genemll

&
A Jab]
[ =

ject] - Forml (Form)

SEND

I
E EE

E
 f

[ =]
OB
[
EE

OFEN I

‘5, Project] - Mi

File Edit ¥iew Froject Format Debug Eun Query Diagram Tools Add-Ins Window Help

Al

ECIE |

= 55 Project] (Projectl)
=3 Fomms
[ Fonml (Forml)

[Command3 Commani Button
Alphabetic | Categorized |

Caption
Retumnssts the text displayed in an
abject's title bar or below an object's ican,

—

> Temp. Reading

B-a-BSH s ERAlo o), 8 MERERR |
[E [ & Q)
= (x| SLETEL
=Ll |
I £} Project] (Projectl)
[ER=D

-[3 Forml (Forml)

[Texil TextEox |

Alphabetic | Categorized |
RightToLeft False -
SerollBars 0- Hone
Tablndex 3
TabStop Tre
Tag —
— |
Text
Returns/ets the text contained in the
control,
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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 I/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 (DO0) 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

2 %m

DATA
ACQUISITION
MODULE

INPUT:
mV,V,mA

Ther:

QUTPUT:
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

%%,

0 ADAM-4011D
DATA _CODE | _INPUT RANGE
ACQUISITION —00< T5mVIA50mY
ODULE A 100mV/E500mV-
40 V/£25V

20mA
/C . JIKTE.
C RSB

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

17e- O
1/c+ O

g »T/C

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

DO1/HI
DIO/EV

—

Figure 3-5 ADAM-4011/4011D Process Current Input Wiring Diagram
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+Vs
Digital 0 : ‘
1g11d +
ougfpuf TSSR AC
Dofw= =
R2
% R2 limit current
to 30mA

Open
Collector =

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

+3VDC

10K

——o

Digital

Input @I_. —<}— TIL Input

D@[

Digital
GND

.J

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

+5YDC

10K
Digital

Input ]
npy @ . Contfact

Closure
9
digitel £ D!
GND

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

Chapter 3 I/O Modules 3-9



1/0 Modules

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

ADAM—4012 \

CODE_| | IGE
0%

DATA
ACQUISITION
MODULE

INPUT:
my,v,mA

QUTPUT:
RS—485

e Y s [ s e O e e s |

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

—

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

+Vs
ot | [DY =
1g11d +
Oug*pm TSSR AC
Dofw= =
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

Sita] = 10K

1g1Ta

maut — {0 < TIL Input
Digital = DCEZ)[ =

GND

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

+5VYDC
10K
Digital
Ingu1 “@D
N\ g?nfuc’r
osure
9
digitel £ 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.

ADAM—4013
DATA OO | NPUT RaNG:
ACQUISITION

MODULE

INPUT:
RTD

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
1y |[HEXC /
) Wire 1)) || +SENSE
RTD 17 || -SENSE
1P || -1ExC
17 ||A.GND
17N | [+EXC /
ﬁ.g@o +SENSE
3 Wi _
tire 17N ||-SENSE
17 ||-IEXC
17 ||A-GND
1) |[HEXC /
 wie (5 1) || +SENSE
RTD 1) || -SENSE
1) || -IEXC
1¢7) ||A.GND
/FK—\\\\

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.

g ADAM-4015

TYPE | RANGE
«

DATA
ACQUISITION

MODULE

INPUT:
RTD

OUTPUT:
RS-485

Figure 3-17 ADAM-4015 6-channel RTD Input Module
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Q-

{0

D0

D

{0

0

Application Wiring
H"“ﬂ-]________ L J——
|  RTD1+
E COM 0
E RTD O-

ﬁk 14 RTD 0+
“‘“--?_H___ T

l RTD 1+

| COM 0

qj RTD 0-

ﬁL 74 RTD 0+
h"-?._,___ R

! RTD 1+

1 COM 0

qj RTD 0-

"“4 RTD O+

D0

. 2-wire RTD
1
%‘.ﬁ
(£
3-wire RTD
|f;£:|
4-wire RTD

{0

Wl
"l

If‘
4*»"

Figure 3-18 ADAM-4015 RTD Input Module Wiring Diagram

3-18 ADAM 4000 Series User’s Manual



Chapter 3

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

0t0200°C

0 to 400° C

-200 to 200° C

Input Type and

Temperature Range

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 125 ppm/C

Zero Drift T3 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
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3.5 ADAM-4015T 6-channel Thermistor Input Module

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.

‘$$$$$$$$S$$$$

i B s B | g'!"
al»l\?ltr,l

a Data Acquisifion Modules
™

ADAM-401 5T

O

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
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Technical specification of ADAM-4015T

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
Temperature Range

Thermistor 3k~ 0~100°C (9.796K ohm ~ 203.8 ohm)
Thermistor 10k 0~100°C (29.49K ohm ~ 816.8 ohm)

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 125 ppm/C

Zero Drift T3 uv/C

Watchdog Timer System (1.6 second) and Communication

Power Input

+10~+30 Vpc (non-regulated)

Power Consumption

1.2 W @ 24Vpe

Table 3-2 Technical specification of ADAM-4015T
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3.6 ADAM-4016 Analog Input/Output Module

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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ADAM-4016 Analog Input/Output Module

2688

Exc -®D
Exc -@D
in| KD
ol KD
o] K0

K2

ADAM-4016

DATA _CODE | TRANGE
ACQUISITION
MODULE

INPUT:
STRAIN GUAGE INPUT RANGE
mv,V,mA 010V

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

AT R2

Re|

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

\

(2 0-20mA

[ e I e I e [
A

Figure 3-23 ADAM-4016 Strain Gauge Current Input Wiring Diagram
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+Vs
o] L=
N1g1Td +
Oug’rpuf _3R AC
O@DAM/J 5
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.
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ADAM-4017+ 8-channel Differential Analog Input Module

Here comes a solution to the demand for more analog input channels.
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

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

Channels:
- Six differential, two single-ended

Accepts:

- Millivolt inputs: +£150 mV and +500 mV

- Volt inputs: £1 V, 5V, and £10 V

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

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

DATA
ACQUISITION
MODULE

INPUT:
STRAIN GAUGE
mv, v, mA

ouPUT:
RS485

SRREREEEEE)

Figure 3-26 ADAM-4017+ 8-ch. differential analog input module

Jumper setting (ADAM-4017+)
1.JPO~JP7

JPO~ E | Il 20 mA Input Range

JP7
—%_._. Voltage Input range

Mapping to ChO | Chl | Ch2 | Ch3 | Ch4 | Ch5 | Ch6 | Ch7

Channel JpPO | JP1 | JP2 | JP3 | JP4 | JP5 | JP6 | 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.
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Technical specification of ADAM-4017+

Channel 8
Input Type mV, V, mA
Input Range 150 mV, £500 mV, +1 V,£5 V, 10 V,

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

Isolation Voltage

3000 Vpc

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

1/0O Connector Type 10 pin plug-in terminal

Table 3-3 Technical specification of ADAM-4017+
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ADAM-4018 8-channel Analog Input Module

_ADAM-4018

DATA
ACQUISITION
MODULE

INPUT.
mv, v, mA o6
Thermocouple —B€

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

_ADAM-4018M

DATA _cooe
ACQUISITION
MODULE

INPUT:
mv, v, mA o6
Thermocouple —B€

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
- 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)

Storage Capacity:
- 128 KB flash memory
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ADAM-4018+ 8-channel Thermocouple Input Module

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

JP7

JPO~ E . D 4~20 mA Input Range

—%_._. Voltage Input range

Mapping to Ch.0

Ch.1

Ch2 | Ch3 | Ch4 Ch.5 Ch.6

Ch.7

Channel JPO

JP1

JP2 | JP3 | JP4 | JP5S | JP6

P 7

Technical specification of ADAM-4018+

Channel

8

Input Type

Thermocouple

Input range and T/C type

+20 mA, 4~20 mA
0~760°C

0 ~1370°C
-100 ~ 400° C
0~1000° C
500 ~1750° C
500~ 1750°C
500 ~ 1800° C

WwRm AR
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Isolation Voltage 3000 Vpc

Fault and over-voltage protection | Withstands 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 0.8 W @ 24Vpc

1/0O Connector Type 10 pin plug-in terminal

Table 3-4 Technical specification of ADAM-4018+

Application Wiring

Vin 1-

Vin 1+ o@u
Vin 0- °@D
11 Vin O+ O %0""“ (]) w20ma

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

— /

Y

Vin0- |:|® -
. mV/V
11 VinO+ |:| ®« <1 " @

Figure 3-31(a) ADAM-4017 Differential Input Wiring Diagram (Ch0 ~ Ch5)
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+
mV/V @

/

Figure 3-31(b) ADAM-4017 Single-ended Input Wiring Diagram (Ch6 and Ch?7)

//_\

vin1- || <D0
vin1+ || KD

Vin 0- 1l i
" -® (]]:) mV/V
, Vino+ || D]

1

| T
\_/

vin1- || KO0
vini+ || KD
Vin 0- '® |:| -

Q@ +4~20 mA
y vino+ || KD N

Built-in 125 Ohm Resister

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

vini- || KD
vini+ || KD

Vin (- |:| )
-® 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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INPUT RANGE

+10mh
+5mMmh

INPUT:
my, W, ma
Therm oG oupls

CUTPUT:
RE-488

D@n nd+ 7
0@

0 @. MnGi+
0N

0 @ nT+
OGN (|-

0 ®, (¥iData+
D@ (G)Data
0 ®= (R
0 ®n (BGND

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.l |{Ch.2 |[Ch.3 |Ch.4 |Ch.5 |Ch.6 |Ch.7

JPO JP1 [JP2 (JP3 |JP4 JP5 [JP6 |JP7

*It is built the 120 resister inside under current input mode
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Application Wiring

vin 1-
Vin 1+
Vin 0-
14 Vin O+

q

*It is built the 120 Q resister

current input mode

Vin 1-
Vin 1+
Vin O-
14 Vin 0+

4~20mA
+/-20mA

inside under

<% T/IC

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

V. IV, R5V, 15V 10V

mV: 1100 mV , £500 mV

mA: 20 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

1.OW @ 24Vpe

1/0O 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 _CooE | INPUT RANGE

ACQUISITION — 30 | o-Tows
31 —20m/

MODULE S o

INPUT:
RS—485

©)

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
= @) || +ouT /
mA Qutput _ 3 || o
= 7y || +vout
V- OQutput 3 || vour
- \

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/0. 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
AOQ 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.

KO
KD
Ko
ao| | KO
NA .®|:|
coM '@D
o3 .@D

Dz @D
: KDL
|14 oo '@[I

10Ut 3.

vours| | KD
- @D
107 3+ @[l

& o4& 2
s8¢

§58
688

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

* Resolution: 12-bit
* Qutput Type: mA, V
* Output Range: 0~20 mA, 4~20 mA, and =10V
* Isolation Voltage: 3000 Vbc
¢ Output Impedance: 0.5 ()
* Accuracy:
+0.1% of FSR for current output
+0.2% of FSR for voltage output
e 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
* [solation Digital Input
Channel: 4
Level 0: +1V max
Level 1: +10~30 Vbc
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Application Wiring
— D
mA Output 2
= 7
V Output ‘D
uipu
= 1A
Voltage : Current :
Vx Ix+
g Ing
S S
Q Q
FGND Ix-
Power Supply : Initial :
+Vs ——— INIT*
T_—_— 10v-~30V AN
GND GND
Isolation Input :
Type | : Input Active Low Type Il : Input Active High
10V ~ 30V
com . CcOoM —_
IDIx / 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.

DAT,
ACQUISITION
MODULE

SIGNAL:
8 bit D/O &
7 bit D/

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
+3VDC

L

Z 10K

Digital
naut {0 < TIL Input

Digital = D@[

GND

.J

Figure 3-41 ADAM-4050 TTL Input Wiring Diagram

+oVDC
10K

Digital
ﬂﬂguf °@>D
\ %iom@c#
osure
N I ¢
Digital = @D

GND
Figure 3-42 ADAM-4050 Contact Closure Input Wiring Diagram
+Vs
Digital O : . .
igita +
Outpuft - SR éc
Dopn= =

R2

%

Open
Collector —

R2 limit current
to 30mA

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

0 ADAM-4051
£ SIGRAL

DATA
ACQUISITION
MODULE

ON/OFF
Status
oooooooo

o 00000000

oooooooo

o
N om0 ]
QQQQQ s
o

aaaaaaaaa

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

Channel: 16

Optical Isolation: 2500 Vpc

Opto-isolator response time: 25 s

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
Dl 10
Dig
DI8
DIz
D6
DICOM
DI5
Dl 4
DI 3
Di2
DI 1

DIo

Dmmmmmmmm?mj

SISISISISISISISISISISISIS

Figure 3-45 ADAM-4051 Dry Contact Wiring Diagram

ff D.GND
DI 10

| DIg
DIg

DI7

DI6

DI COM

DI'5

DI 4

‘ DI3
| DI 2
k DI 1

\ DIo

SISISISISISISISISISISISIS

000000 Qo a0 Qoo

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

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

S

23

DA
ACQUISITION
MODULE

SIGNAL:
8 bit D/

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.

g ADAM-4053

SIGNAL
8it 015

DATA
ACQUISITION
MODULE

SIGNAL:
16 bit D/l

OUTPUT:
RS-485

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 Vto+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:

e o) &

DI15 INIT* DI15 INIT*
DI15 INIT*
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Application Wiring

Internal External
Vce

82002

=
-(Z ]| E—
0~+30VDC

Digital || '@D—‘

GND =

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

Internal External
Vce

8200

=
@D “_ Contact
Digital [ -@,}D%ssJ closure

GND = :

1
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

|II =
‘ Iff \i\}‘ ACDL!EI"I)"I‘Jﬁ

Nt ) MODULE
| Ny
=

\ ONIOFF
\ Status

N
\\\“xkj 0000000
T

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

DI GOM @0
2l 7/ +5-+40 VDC
DIo @0 Sy
DG | | | <2 0 1|1}
no7|| |42 O
oos| | <D0
pos| | |47 0
pos| | |42 0
pos|| @1
voz| | |@ 0 o)
Do 1 @ 0
ooo|| |4 O
oocom| | | 0
i

Figure 3-53 ADAM-4055 Digital Output Wiring Diagram

picow| | (<7 0
DI G0
Dlo o ~
DGND L)) [|4?
Do7 Do
cos| | [<D) 1
D05 1
po4 Do
poa| | |4 0
poz| | |4D D
not| | [ D
poo| | (<) D
pocon| | (<2 D
A

Figure 3-54a ADAM-4055 Digital Input Dry Contact Wiring Diagram
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External \ Internal
]
DICOM |

]
1
1
i +15V
|
i o]
1
1
]
; )

DGNE}T d
: Jumper setting
]
| e

Swien E Ya O

1
i
1
]
]

DIO!
iy
]
]
|

Figure 3-54b ADAM-4055 Digital Input Dry Contact Diagram (Internal)

N Logic level 1: 10 ~50 V
Logic level 0: 3 V Max

~

DICOLI
D1
Lo

D.GND
Do7
Doe
[sle}}
DO 4
noa
DO 2
DO 1
DOo

COCOK

- v

SISISISISISISISISISISIS|S
A LLLEL X RE XK.

Figure 3-55a ADAM-4055 Digital Input Wet Contact Wiring Diagram
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External : Internal

I

DICOM!
i +15V
! Jumper setting
1

DGND: .
©
1 L
] r—

(%) oc oc(O) ‘ YA 3 I:
:
DIO ;.

=
I
|

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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 EEEEEEE
n CEEEEEEE ADAM-4055

N

Motice:1. J1 setting is for digital input Dry contact
2. J2 setting is for digital input YWet contact
3. J1 & J2 of the default setting are closed individually 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.

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

Technical Specification of ADAM-4056S

* & o o o o

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.
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Application Wiring

20 DO_COM
\ Do7
DOS
14 \ DOS
) a,
S | DO 4
3 |
5 | Do3
5 / -
:g’ / DO 2 Lo@
o] / n
DO 1
£
D
"
= POCI | 15V ~ 440V
)
11 D.GND 9

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.

DATA
ACQUISITION

ON/OFF

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 1 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

20 DO_VCC p
po7 +10V ~ 435V
DO6
DOS

DO4 LOAD

DO3

DO 2

DO1

Doo

11 D.GND

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

ADAM—4060

DATA —_TVPE
ACQUISITION RELAY 1,2

MODULE REAY 3,4

INPUT:
RS—485

OUTPUT:
RELAY
CONTACTS

Figure 3-61 ADAM-4060 4-channel Relay Output Module

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

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

[ ]ADAM-4068

DATA __TvPE
ACQUISITION Retavsiss
MODULE RELAY 0127

OUTPUT:RELAY
CONTACTS

e ][]

RL5COM
RL6COM

R6NO

SISISISISISISISISISISISIS

:::::::::::::

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@ 0.3 A
DC 30 V@2 A
110 V@ 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 RLT NO| (D

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

RL4 coM | V)]
RL4 NC|| XDl
/

RL4 NO|| D)

RL3 COM | )]
/—\‘\/

Figure 3-64 ADAM-4060 Form C Relay Output Wiring Diagram
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RLO COM || KD
RLO NO || KD

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

U/

| RL4 NO
' RL4COM
RL3 NO

el

Figure 3-66 ADAM-4068 Form A relay output Wiring Diagram

Ol
N
Ol

- RL3com <!

—O¥
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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.

D
&
s X
D
&1
i
@
D
B
&
D
Za
]

9 £E @ E Y E Q2 EQ Q E Q
zZ2 &8 2 § 2z 6 2 z § 2 z2z § 2
T 0 n 0§ O §q 5 @ - g 0 g
3 o 53 5
f 38 3 S B 5 R E S ®
g E 4 4 z [T
o = —_——

[0 ADAM- 4069

TVPE SIGNAL

DATA RELAY D127 FORMC
ACQUISITION RELAY 3455 FORM A
MODULE

OUTPUT:
POWER RELAY

|
J

(Y) DATA=
(8) GND 1

mmmmmmm

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 5SA@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 || D[ J

RLO cOM | *DI———
RLO NO || DI ]

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 MQQ

3-74 ADAM 4000 Series User’s Manual



Chapter 3

ADAM-4080D Counter/Frequency Input Modules with LED Display

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 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 MQQ
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Application Wiring

Counterlnput —— g |
Gate Control ——————

GND ——»—

/

IN1+

IN1- |:|®°—6—
GATE1+ |:|®o—6—

QO —=—

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

Counter Input

GATE Control
ATE1-
11 ¢
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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/O, 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 1/0 Module Commands Search Table

ADAM-4011 Command Table

Command Syntax | Command Name Command Description Page No.
%AANNTTCCFF | Configuration Sets the address, input range,baud | 5-4
rate, data format, checksum
status, and/or integration time for a
specified analog input module
$AA2 Configuration Status | Returns the configuration 510
parameters for the specified
analog input module
SAAF 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
$AAO Span Calibration Calibrates an analog input module | 5-19
to correct for gain errors
$AA1 Offset Calibration Calibrates an analog input module | 5-20
to correct for offset errors
# 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 /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 setto 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 510
parameters for the specified
analog input module
SAAF 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
$AAO Span Calibration Calibrates an analog input module | 5-19
to correct for gain errors
$AA1 Offset Calibration Calibrates an analog input module | 5-20
to correct for offset errors
# 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 setto 0 5-63
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ADAM-4012 Command Table

specified analog input module

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
$AAO Span Calibration Calibrates an analog input module | 5-19
to correct for gain errors
$AA1 Offset Calibration Calibrates an analog input module | 5-20
to correct for offset errors
# 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
$AA2 Configuration Status | Returns the configuration 510
parameters for the specified
analog input module
SAAF 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

(Continued on following page)
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ADAM-4012 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 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 askedto | 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

specified analog input module

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
$AAO Span Calibration Calibrates an analog input moudle | 5-19
to correct for gain errors
$AA1 Offset Calibration Calibrates an analog input moudle | 5-20
to correct for offset errors
# 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
$AA2 Configuration Status | Returns the configuration 510
parameters for the specified
analog input module
SAAF Read Firware Returns the firmware version code | 5-12
Version from the specified analog input
module
$AAM Read Module Name | Returns the module name fromthe | 5-13
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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
SAAF 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
$AASVY 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
#* 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
$AAOCI Single Channel Calibrates a specified channel to correct for gain 5-27
Span Calibration errors
$AA1CI Single Channel Calibrates a specified channel to correct for offset | 5-28
Offset Calibration errors
$AA7CIRrr Single Channel Configure the input type and range of the 5-29
Range Configuration | specified channel in an analog input module
$AABCI 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
$AAS1 Reload default Reload factory default calibrating parameter to 5-34

calibrating
parameter

overwrite current calibrating parameter
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ADAM-4016 Command Table

parameters for span calibration

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 510
parameters for the specified
analog input module
SAAF 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 Read Analog Input Return the input value from the 5-14
specified analog input module in
the currently configured data
format
$AAO Span Calibration Calibrate an analog input module 5-19
to correct for gain errors
$AA1 Offset Calibration Calibrate an analog input module 5-20
to correct for offset errors
# 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
$AA6 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
Output data to a specified module
$AAS Start-up Voltage Stores a default value ina 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 5-71

(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 /OAnd | 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 59
parameters for the specified
analog input module
SAAF 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 513
channels of the specified analog
input module
#AAN Read Analog Input Return the input value from 515
channels number N of  the
specified analog input module
$AASWV Configuration Status | Enables/disables multiplexing 5-16
simultaneously for seperate
channels of the specified input
module
$AAB Enable/disable Ask the specified input module to 517
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
$AA1 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
SAAF 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
$AASWV Enable/disable Enables/disables multiplexing 517
Channels for simultaneously for seperate channels of
Multiplexing the specified input module
$AA6 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
$AA1CI 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)
Read Watchdog Read the cycle time setting of 2
SAAY Timer Setting communication WDT 532
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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 +4.000 1uA
08 +-10V +10.000 -10.000 1mV
09 +-5V +5.0000 -5.0000 100.00uV
0a +H-1V +1.0000 -1.0000 100.00uV
0b +/-500 mV +500.00 -500.00 10uV
0Oc +-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 510
parameters for the specified analog
input module
SAAF 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
$AASWV Enable/disable Enables/disables multiplexing 517
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
$AAO Span Calibration Calibrate the analog input module | 5-19
to correct for gain errors
$AA1 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

channel, User have to input the external
standard source for calibrating process

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 510
parameters for the specified analog
input module
SAAF 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
$AASWV Enable/disable Enables/disables multiplexing 517
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
SAAISNNNN CJC Offset Calibrates an analog input module to 5-26
Calibration adjust for offset errors of its CJC
Sensors
$AAOCI Span Calibration Gain error calibrate of assignment 527

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

Command Syntax | Command Name Command Description Page No.
$AA1CI Offset Calibration Offset error calibrate of assignment 5-28
channel, User have to input the external
standard source for calibrating process
$AATCIRrr Input Range Setting Input range setting individually 5-29
$AABCI 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)
SAAY 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 510
Status parameters for the specified
analog input module
SAAF 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
$AASWV Enable/disable Enables/disables multiplexing 517
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
$AAO Span Calibration Calibrate the analog input module | 5-19
to correct for gain errors
$AA1 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.
@AAACSDHHHHTEIII | Set Alarm 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.
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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 510
Status parameters for the specified
analog input module
SAAF 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
$AASVYV Enable/Disable Enable or disable the individual 5-17
Channels for channels in an analog module
Multiplexing
$AA6 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
$AAISNNNN 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.
$AAOCI Single Channel Gain error calibrate of assignment | 5-27
Span Calibration channel, User have to input the
external standard source for
calibrating process
$AA1CI Single Channel Offset error calibrate of assignment | 5-28
Offset Calibration | channel, User have to input the
external standard source for
calibrating process
$AATCIRrr Input Range Input range setting individually 5-29
Setting
$AABCiI Read Input Range | Get the input range of the assignment | 5-30
channel
$AAXNNNN 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
$AAO 4 mA Calibration Tells the module to store 6-11
parameters for 4 mA Calibration
$AA1 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
$AA6 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
$AAS Reset Status Checks if module has been reset 6-16
since the last $AA5 command
SAAF 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
$AA1Cn 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.
$AAS 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
SAAF 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
$AABCnh Read EMS Flag Read CHn EMS Flag 6-21
$AADCnN Read startup Read Back CHn StartUp Data 6-21
data
$AAECN Read emergency | Read Back CHn Emergency 6-21
Stop Stop Data
$SAAG Reset Current Reset Current Trim Data 6-21
Trim Variable To 0
$AAH Read Current Read Current Trim Data 6-21
Trim Variable
SAAI Read IDI Read IDI 6-21
$AANCRH Read 4mA Read Back CHn 4mA 6-21
Calibration Calibration Parameter
Parameter
$AAOCn Read 20mA Read Back CHn 20mA 6-21
Calibration Calibration Parameter
Parameter
$AAPCn 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
$AAXNNNN 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)
SAAY 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 /0
module
$AAB Digital Data In Returns the values of the digital I/O 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
# Synchronized Orders all digital /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 /0 module that was stored after an
Data #** command was issued
$AA2 Configuration Returns the configuration parameters | 7-14
Status of a specified digital /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
SAAF 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 /0O 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 /O
module
# Synchronized Orders all digital /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 1/0
module
$AA4 Read Returns the value of a specified 7-12
Synchronized Data | digital /0O module that was stored in
the 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 $AA5 command was
issued
$AAB Digital Data In Returns the values of the digital /O | 7-6
channel in the addressed module
SAAF 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 /0
module
$AAB Digital Data In Returns the values of the digital /1O | 7-6
channels of the addressed module
# Synchronized Orders all digital /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 Returns the configuration 7-14
Status parameters of a specified digital 1/0
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
SAAF Read Firmware Return the firmware version code 7-18
Version from the specified digital /O 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)
SAAY 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 /0
module
$AAB Digital Data In Returns the values of the digital /1O | 7-6
channels of the addressed module
# Synchronized Orders all digital /0O 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 1/0
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
SAAF Read Firmware Return the firmware version code 7-18
Version from the specified digital /O 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 /O
module
#AABB(data) Digital Data Out Writes specified values to either a 7-8
single channel or all channels
simultaneously
# Synchronized Orders all digital /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 $AA5 command was issued
$AAB Digital Data In Returns the values of the digital I/O 7-6
channel in the addressed module
SAAF Read Firmware Return the firmware version code from | 7-18
Version the specified digital /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

Page
No.

%AANNTTCCFF

Configuration

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

74

#AABB(data)

Digital Data Out

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

7-8

$AA2

Configuration Status

Returns the configuration
parameters of a specified digital 1/0
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

$AAB

Digital Data In

Returns the values of the digital I/0
channel in the addressed module

7-6

SAAF

Read Firmware
Version

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

7-18

$AAM

Read Module Name

Return the module name from the
specified digital /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 /O
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 1/0
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
$AAB Digital Data In Returns the values of the digital /O | 7-6
channel in the addressed module
SAAF Read Firmware Return the firmware version code 7-18
Version from the specified digital /O module
$AAM Read Module Name | Return the module name from the 7-19
specified digital /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.
$AAEO 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)
SAAY 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 /0
module
$AAB Digital Data In Returns the values of the digital I/O 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
# Synchronized Orders all digital /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 digital | 7-12
Data /0 module that was stored after an
#** command was issued
$AA2 Configuration Status | Returns the configuration parameters | 7-14
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
SAAF Read Firmware Return the firmware version code 7-18
Version from the specified digital /O module
$AAM Read Module Name | Return the module name from the 7-19
specified digital /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

4-34 ADAM 4000 Series User’s Manual




Chapter 4

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
$AAB 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
/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
SAAF Read Firmware Return the firmware version 7-18
Version code from the specified digital
/O module
$AAM Read Module Name | Return the module name from 7-19
the specified digital I/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)
SAAY Read Watchdog Read the cycle time setting of 7-28
Timer Setting communication WDT
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ADAM-4080 Command Table

Frequency Value

counter 1 from a specified counter/
frequency module in hex format

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
SAAF 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

(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
$AABNS 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
$AABN Clear Counter The command clears the counter 0 | 7-46
or counter 1 of the specified counter
module
SAATN Read Overflow Flag | The addressed module returns the | 7-47

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

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
SAA1IL Read Non-isolated Sets the low trigger level of 7-58
Low Trigger Level non-isolated input signals for a

(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 ($AA8Y)

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
SAAF 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
$AABNS 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
$AABN Clear Counter The command clears the counter 0 | 7-46
or counter 1 of the specified
counter module
SAATN 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
SAA1IL Read Non-isolated Sets the low trigger level of 7-58

(Continued on following page)
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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
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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).

5-11 ADAM 4000 Series User's Manual



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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#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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#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.

5-15 ADAM 4000 Series User’s Manual



4015, 4015T, 4017, 4017+, 4018,
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.
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$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).

5-17 ADAM 4000 Series User’s Manual



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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$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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#**
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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$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).
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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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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).
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@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
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@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 I/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
$AAO 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
$AA6 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
$AAS Reset Status Checks if module has been 4021
reset since the last $AA5S
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 Configuration command

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

Syntax %AANNTTCCFF(cr)

% 1is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that is to be configured.

NN represents the new hexadecimal address of the analog
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 the status of data format, slew rate, and
checksum. The layout of 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 (ODh).

7 6 5 4 3 2 1 0
\ [ [ \ | [

Slew Rate ‘

Checksum status Bitcode Voltage Current Data Format
0: Disabled 0000: immediate change 00: Engineering units
1: Enabled 0001: 0.0625V/sec 0.125mA/sec 01: % of FSR

0010: 0.125V/sec  0.250 mA/sec 10: hexadecimal
0011: 0.250V/sec  0.500 mA/sec
Mot used 0100: 0.500V/sec  1.000 mA/sec
(setto0) —— 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 mASsec
1001: 16.00V/sec  32.00 mA/sec
1010: 32.00V/sec  64.00 mA/sec
1011: 64.00V/sec  128.0 mASsec

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 !AA(cr) if the command is valid.

?AA(cr) if an invalid parameter was entered or the INIT*
terminal was not grounded when changing baud rate or
checksum settings was attempted.

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

! delimiter character indicates that a valid command is
received.

? delimiter character indicates that the command is invalid.
AA (range 00-FF) represents the 2-character hexadecimal
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
31 410 20 mA
32 0to10V

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 command: %310A310610(cr)
response:  !24(cr)
The analog input module is configured from addresses 31h
to a new address 0Ah, output range 4 to 20 mA, baud rate
9600, engineering units data format, a slew rate of 1.0
mA/sec and no checksum checking.

The response indicates that the command has been
received.
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#AA
Name
Description

Syntax

Response

Analog Data Out 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 hexadecimal
address of an analog output module.

(data) is the value that has to be outputted through the
analog output module. The Range and value depend on the
module’s configured data format. The possible formats are
engineering units 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.

There is no response if the module detects a syntax 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 hexadecimal
address of an analog output module.

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

Example

command: #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 sends the
value 8.8 mA (4 mA + 0.30 x 16 mA = 8.8 mA) which is
30% of the span to the address 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 command sends the hexadecimal value 7FF to the
analog output module at address 1Bh. The module is
configured to a 0 to 20 mA output range and a hexadecimal

data format. It will output with a value of 10 mA
((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 in the module’s non-volatile register. The

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 hexadecimal

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 (ODh).
Response !AA(cr) if the command is valid.

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

There is no response if the module detects a syntax or

communication error, or even if the specified address does

not exist.

! delimiter character indicates that a valid command was

received.

? delimiter character indicates that the command was

invalid.

AA (range 00-FF) represents the 2-character hexadecimal

address of the analog output module.

(cr) is the terminating character, carriage return (ODh).
Example command: $0A4(cr)

response: !0A(cr)

Presume the present output value of the analog output

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. When the module is at start-up or

reset, its default output value will be 9.4mA. The response

of the analog output module indicates that the command

has been received.

NOTICE: An analog output module requires a maximum of 6 milli-seconds
after it received a Startup 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 the address of analog output module for a specific
number of units up or down.

SAA3(number of counts)(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address which is tobe calibrated.

3 is the Trim Calibration Command.

(mumber of counts) is the 2-character two’s complement
hexadecimal value that represents the number of counts
increasing or decreasing the output current. Each count
equals to approximately 1.5 pA. Values range from 00 to
SF and A1 to FF (hexadecimal). The 00 represents 0 counts,
SF represents +95 counts, Al represents -95 counts and FF
represents -1 count. Negative values decrease the output
current according to the number of counts. On the other
hand, the positive values do the opposite.

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

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

! delimiter character indicates that a valid command was
received

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

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

Example command: $07314(cr)
response:  !07(cr)
The command tells the analog output module at address
07h to increase its output value by 20 (14h) 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 Calibration command of the analog output module’s
command set. Please also refer to Chapter 8, Calibration
for a detailed description.)
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$AA0
Name
Description

Syntax

Response

4 mA Calibration command

Stores the current output value 4 mA for reference in the
specified address in analog output module.

$AA0(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address whose data are to be sent.

0 is the 4 mA Calibration command.

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

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

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

! delimiter character indicates that a valid command was
received.

? delimiter character indicates that the command was
invalid.

AA (range 00-FF) represents the responding 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 millimeter or a resistor
and voltmeter should be connected to the module’s output.
(Please refer to the analog output module’s Trim
Calibration command and Chapter 8, Calibration, for a
detailed description.)
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$AA1
Name 20 mA Calibration command
Description Stores the current output value of the addressed analog
output module as 20 mA reference.
Syntax $AAl(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address whose data are to be sent.
1 is the 20 mA Calibration command.
(cr) is the terminating character, carriage return (ODh).
Response !AA(cr) if the command was valid.

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

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

! delimiter character indicates that a valid command was
received.

? delimiter character indicates that the command was
invalid.

AA (range 00-FF) represents the responding 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 millimeter or a resistor
and voltmeter should be connected to the module’s output.
(Please refer to the analog output module’s Trim
Calibration command and Chapter 8, Calibration, for a
detailed description.)
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$AA2
Name
Description

Syntax

Response

Example

Read Configuration Status command

Instruct the analog output module toreturn its configuration
data.

$AA2(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address for status reading.

2 is the Read Configuration Status command.
(cr) is the terminating character, carriage return (ODh).

!AATTCCFF(cr) if the command is valid.

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

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

! delimiter character indicates that a valid command was
received.

? delimiter character indicates that the command was
invalid.

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

TT represents the type of code, which determines the
output range.

CC represents the baud rate code.

FF is a hexadecimal number that equals to 8-bit parameter
representing the data format, slew rate, and checksum
status.

(cr) is the terminating character, carriage return (ODh)
Please refer to % AANNTTCCFF Configuration command
(Page 6-3 and 6-4) for TT, CC and FF parameter definition.

command: $452(cr)

response: 145300614 (cr)

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

The analog output module at address 45h responds with
output range 0 to 20 mA, baud rate 9600, engineering units
as the currently configured data format, slew rate 2 mA per
second, and no checksum checking.
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$AA6
Name Last Value Readback command
Description 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 Data
Out commands since startup, it will return to its Start-up
Output value.
Syntax $SAA6(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address whose value you want to return.
6 is the Last Value Readback command.
(cr) is the terminating character, carriage return (ODh).
Response !AA(data)(cr) if the command was valid.
?AA(cr) if an invalid command was issued.
There is no response if the module detects a syntax or
communication error, or even if the specified address does
not exist.
! delimiter character indicates that a valid command was
received.
? delimiter character indicates that the command was
invalid.
AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module.
(data) is the value that is returned by the analog output
module. The format of the data depends on the module’s
configured data format.
(cr) is the terminating character, carriage return (ODh).
Example command: $0A6(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

Current Readback command

The addressed analog output module is instructed to
measure the current flowing through its current/voltage
loop and return the measured data in the module’s
configured data format. The value returned may be a rough
estimate of the real value.

$SAA8(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the analog output module that you want to
retrieve the data from. The data are current/voltage loop.

8 is the Current feedback command.

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

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

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

! delimiter character indicates that a valid command was
received.

? delimiter character indicates that the command was
invalid.

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

(data) is the value returned by the analog output module.
(cr) is the terminating character, carriage return (ODh).

command: $0AS8(cr)

response:  !0A18.773(cr)

The command tells the analog output module at address
0Ah to measure its current loop and return the measured
value.

The analog output module returns the value 18.773 mA.
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Analog Output Module Command Set

$AA5
Name
Description

Syntax

Response

Example

Reset Status command

Checks the Reset Status of the analog output module to see
whether it has been reset since the last Reset Status
command was issued.

$AA5(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
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 (ODh).
!AAS(cr) if the command was valid.

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

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

! delimiter character indicates that a valid command was
received.

? delimiter character indicates that the command was valid.

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

S represents the Status 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 not been reset since the last Reset Status
command was not issued.

(cr) is the terminating character, carriage return (ODh).
command: $395(cr)

response:  !391(cr)

The analog output module at address 39h was reset or
powered up after the last execution of the Reset Status

command. When the command is executed 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 hexadecimal
address that you want to access.

F is the Read Firmware Version command.
(cr) is the terminating character, carriage return (ODh).
!AA(Version)(cr) if the command is valid.

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

! is a delimiter character indicating that a valid command
was received.

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

(Version) is the version code of the 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 SAAM (cr)
$ is a delimiter character.
AA (range 00-FF) represents 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 !AA(Module Name)(cr) if the command is valid.

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

! is a delimiter character indicating that a valid command
was received.

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

(Module Name) is the name of the module at address AA.
For example, 4021
(cr) 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 1AA %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 V/sec 0.25 mA/sec
03 0.25 Visec 0.5 mA/sec
04 0.5 Visec 1.0 mA/sec
05 1.0 Visec 2.0 mA/sec
06 2.0 Visec 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

#028C0+11.234
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ADAM-4024 Command Review: (Continued)

Command Set | Function Response Exam ple
#AAECn(data) | Setdata As CHn Emergency Stop Data AAECn (data) #02EC2 +07.456
#02EC1 -03.454
#02EC0 +11.234
#* Synchronous Sample IDI No Response #*
$AAOCn Set Current Trim Data As CHn 4m A 1AA $020C2
Calibration Parameter/EEPROM
$AA1Cn Set Current Trim Data As CHn 20m A 1AA $021C2
Calibration Parameter/EPROM
$AA2 Read Back Module Status IAATTCCFF $022
$AA3CN(m) Set Trim Data For CHn 1AA $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.
$AABCN Read Back CHn Last Output Value 1AA(data) $026C2
$AA7CNRxx Set CHn Output Type I1AA $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
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ADAM-4024 Command Review: (Continued)

Command Set | Function Response Example
$AABCn Read Back CHn Output Range IAACnxx $027C2
$AAACNZ Enable/Disable (Z=1/0) CHn EMS Flag 1AA $02AC21
$02AC20
$AABCn Read CHn EMS Flag 1AACn1 $02BC2
1AACn0
AADCn Read Back CHn StartUp Data 1AA(data) 02DC2
AAECh Read Back CHn Emergency Stop Data 1AA(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 TAAXX (xx=m) 02H
AA Read IDI 1AAX 02|
AAM Read Module Name 1AA4024 02M
AANCn Read Back CHn 4mA Calibration 1AAXX 02NC2
Parameter
$AAOCh Read Back CHn 20mA Calibration 1AAXX $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.
X0: the setting WDT command.
Nnnn: (range 0000~9999) the specified
value of communication cycle you want to
set. (Unit: 0.1 second)
$AAX1 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 /O and Relay Output Module Command

Command Description /0 Module
Syntax
%AANNTTCCFF | Sets the address, input range, baud 4050, 4051, 4052, 4053,
rate, and/or checksum status to a 4055, 40568, 4056S0,
digital 1/0 module 4060, 4068, 4069
$AA6 Returns the values of digital /0 4050, 4051, 4052, 4053,
channels of the addressed module 4055, 40568, 4056S0,
4060, 4068, 4069
#AABB(data) Writes specified values to either a 4050, 4055, 40565,
single channel or all channels 4056S0, 4060, 4068,
simultaneously 4069,
# 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 /0O module that 4055, 4060, 4068
was stored after an #** command
$AA2 Returns the configuration parameters 4050, 4051, 4052, 4053,
for the specified digital /O module 4055, 40568, 4056S0,
4060, 4068, 4069
$AAS Indicates whether a specified digital 4050, 4051, 4052, 4053,
I/0 module was reset after the last 4055, 40568, 4056S0,
time the $AA5 command was issued 4060, 4068, 4069
SAAF Return firmware version code from the | 4050, 4051, 4052, 4053,
specified digital /0 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 /O 40568, 4056S0
channel in the addressed module.
This command is the same with $AAB
command
$AAXQOTTTTDDD | 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

1/0 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, 40568, 405680,
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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%AANNTTCCFF

Name Configuration command

Description Configure address, baud rate and/or checksum status of the
digital /O module.

Syntax % AANNTTCCFF(cr)

% 1is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address which is to be configured.

NN represents the new hexadecimal address ranging from
00h to FFh of the digital /O module.

TT represents the type of code that is always set to 40 for a
digital /O module.

CC represents the baud rate code.
(Refer to Table 7-1 on next page)

FF is a hexadecimal number that equals to 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 the selection
of protocol. (0: advantech; 1: modbus). (Modbus protocol

is supported by ADAM-4052, 4051, 4055, 40568, 405650,
4068 only)

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

1 6 5 4 3 2 1 0

L 1
Checksum status not used Protocol not used
0; Disabled (000) 0: Advantech (0D
1: Enabled 1: M v;;l o
: odpus

not used (0)

Figure 7-1 Data format for FF (8-bit parameter)
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%AANNTTCCFF

Response

Example

!AA (cr) if the command is valid.

?AA(cr) if an invalid parameter was entered or the INIT*
terminal was not grounded when changing baud rate or
checksum settings were attempted.

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

! is a delimiter character which indicates a received valid
command.

? is a delimiter character which indicates an invalid
command.

AA (range 00-FF) represents the 2-character hexadecimal
address of a digital I/O module.

(cr) is the terminating character, carriage return (ODh).
command: %2324400600(cr)

response:  !24(cr)

The command tries to configure module by changing
address 23h to address 24h, assigning baud rate 9600,
setting no checksum checking and supporting Advantech
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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$AA6
Name Digital Data In command
Description This command requests the specified (AA) module to
return the status of its digital input channels and feedback
value from its digital output channels.
Syntax $SAA6(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of the module.
6 is the Digital Data In command.
(cr) is the terminating character, carriage return (ODh).
Response !(dataQOutput)(datalnput)00(cr)

if the command was valid. (ADAM-4050)
!(datalnput)00(cr)

if the command was valid. (ADAM-4051)
!(datalnput)0000(cr)

if the command was valid. (ADAM-4052)

!(datalnput)(datalnput) 00 (cr)
if the command was valid. (ADAM-4053)

!(dataQutput)(datalnput)00(cr)

if the command was valid. (ADAM-4055)
!(dataOutput)00(cr)

if the command was valid. (ADAM-4056S/4056SO)

!(dataOutput)0000(cr)
if the command was valid. (ADAM-4060/4068)

?AA(er) if an invalid command has been issued.

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

! delimiter character indicates that a valid command was
received. ? delimiter character indicates that the command was
invalid.

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

(dataOutput) two-character hexadecimal value which is either
the feedback of a digital output channel or a relay. For
ADAM-4056S and ADAM-4056SO, it is four-character
hexadecimal for representing 12 channel digital output.
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Chapter 7

$AA6

Example

(datalnput) two-character hexadecimal value representing the
input values of the digital I/O module.
(cr) is the terminating character, carriage return (0Dh).

command: $336(cr)
response: !112200(cr)

This example is for ADAM-4050. The first two characters,
11h (00010001), of the response indicates that digital
output channels 0 and 4 are ON and channels 1, 2, 3, 5, 6, 7
are OFF. The second two characters of the response, 22h
(00100010), indicates that digital input channels 1 and 5 are
HIGH and channels 0, 2, 3, 4, 6, 7 are LOW.

command: $036(cr)
response: !BEDEO0O(cr)

This example is for ADAM-4053. The first two characters,
BEh (10111110), of the response indicates that digital input
channels 8 and 14 are LOW and channels 9, 10, 11, 12, 13
and 15 are HIGH. The second two characters, DEh
(11011110), of the response indicates that digital input
channels 0 and 5 are LOW and channels 1, 2, 3, 4, 6, 7 are
HIGH.

command: $056(cr)

response:  !017A00(cr)

This example is for ADAM-4056S or ADAM-4056SO. The
first character of the response is always 0. The next three
characters, 17A (000101111010), are the status of 12
channel digital outputs. The detail status is as below.

Digital value 010 |0f1]0]1|1{1|1]0|1]0

ADAM-4056S/4056SO 11l10l9181716151413 1211 10
Channel no.
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4056S0, 4060, 4068, 4069 Counter/Frequency Command Set

#AABB

Name Digital Data Out command

Description The command either sets a single digital output channel or
sets all digital output channels simultaneously.

Syntax #AABB(data)(cr)

# is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of the output value.

BB is used to indicate whether all channels will be set or a
single channel will be set. In the last case, BB will also
indicate which channel it is. Writing data (a byte) to all
channels should make both characters to be zero (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 the hexadecimal representation of the digital output
value(s). Two characters are for ADAM-4050, ADAM-4055,
ADAM-4060 and ADAM-4068. Four characters are 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
1.

When writing to all channels (byte), both characters are
significant (range 00h-FFh). The digital equivalent of these
two hexadecimal characters represents the value of the
channels.

The amount of channels on ADAM-4050, ADAM-4055,
ADAM-4060 and ADAM-4068 differ. The value 7A
representation for 8 channeled ADAM-4050, ADAM-4055
and ADAM-4068 would be the following:

Digital Value: 0|1{1]1{1]0(1]0

ADAM-4050/4055/4068 channel no.|7|6|5|4|3(2(1|0

Since the ADAM-4060 only has four output channels, all the
relevant values lie between 00h and OFh. The value OAh 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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Response

ADAM-4056S and 4056SO:

When writing to a single channel (bit), the first three
characters are always 0. The value of the last character is
either O or 1.

When writing to all channels (byte), the first character zero
is irrelevant, but the rest are significant (range 000h-FFFh).
The digital equivalent of last three hexadecimal characters
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 [0 |0]1|0|1]1|1]1]0]1
Adam-4056S/4056S0O channel no.|11|10(9|8|7|6|5|4|3|2[1]0
(cr) is the terminating character, carriage return (0Dh).

(=)

>(cr) if the command was valid.
?AA(cr) if an invalid command has been issued.

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

> is adelimiter character which indicates avalid command.

? is a delimiter character which indicates an invalid
command.

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

(cr) is the terminating character, carriage return (ODh).
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405680, 4060, 4068, 4069 Counter/Frequency Command Set
#AABB
Examples command: #140005(cr)

response:  >(cr)

An output byte with value 05h (00000101) is sent to the
digital I/O module at address 14h (Either ADAM-4050 or
ADAM-4060). Its channel 0 and 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
15h of a digital /O module (Either ADAM-4050 or
ADAM-4060).

Channel 2 of the digital I/O module is set to ON.

command: #1400017A(cr)

response:  >(cr)

An output byte with value 017Ah (0000000101111010) is
sent to the digital /O module at address 14h (Either
ADAM-4056S or ADAM-4056S0).1Its 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 module at address 15h (Either ADAM-4056S or
ADAM-4056S0). Channel two of the digital /O module is
set to ON.
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#**
Name
Description

Syntax

Response

Synchronized Sampling command

Orders all (analog or digital) input modules to sample their
input values and store them into a special register.

#**

# is a delimiter character.

*% is the Synchronized Sampling command.

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

The digital /O modules will not respond to the
Synchronized Sampling command. In order to retrieve the
data, you must execute a Read Synchronized Data
command for every module separately.
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$AA4
Name
Description

Syntax

Response

Read Synchronized Data command

The addressed digital I/O module is instructed to return the
value that was stored in its register by a Synchronized
Sampling command.

$AA4(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address of returning data.

4 is the Read Synchronized Data command.

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

!(status)(dataQutput)(datalnput)00(cr)
if the command was valid. (ADAM-4050)

!(status)(datalnput)00(cr)
if the command was valid. (ADAM-4051)

!(status)(datalnput)0000(cr)
if the command was valid. (ADAM-4052)

!(status)(datalnput)(datalnput)00(cr)
if the command was valid. (ADAM-4053)

!(status)(dataOutput)0000(cr)
if the command was valid. (ADAM-4060/4068)

?AA(cr) if an invalid command has been issued.

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

! is a delimiter character which indicates a valid command.

? 1s a delimiter character which indicates an invalid
command.

AA (range 00-FF) represents the responding 2-character
hexadecimal address of the digital I/O module.

(status) will tell you if the data (data) from the last
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 sent at least once
since no Synchronized Sampling command was issued.
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$AA4

Example

(dataOutput) two-character hexadecimal value which is
either the feedback of a digital output channel or a relay.

(datalnput) two-character hexadecimal value representing
the input values of the digital I/O module.

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

command: $064(cr)
response:  !1055100(cr)

The command asks the ADAM-4050 digital /O module at
address 06h to send its digital input data that was gathered
during the last Synchronized Sampling command. The
module returns the value 1055100 with status equals to 1
which also represents that data have not been sent before.
From inspection, the value has dataOutput = 05h
(00000101), ON for digital output channels 0 and 2 and
OFF for channels 1, 3, 4, 5, 6, 7. It also has datalnput = 51h
(01010001) which represents HIGH for digital input
channels 0, 4, 6 and LOW for channels 1, 2, 3, 4, 5.

The digital I/O module responds with data = 055100 and

status = 1. These mean that the data has been sent for the
first time.

command: $064(cr)

response:  !0055100(cr)

The command asks the digital I/O module at address 06h to
send its digital input data.

The digital I/O module responds with data = 055100 and
status = 0, which means that it has sent the same data at
least once before. This may also indicates that a previous
Synchronized Sampling command was not received!
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$AA2
Name Configuration Status command
Description Returns the configuration parameters of the digital 1/O
module.
Syntax $SAA2(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
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 !AATTCCFF(cr) if the command is valid.

?AA(cr) if an invalid command has been issued.

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

! is a delimiter character which indicates a valid command.

? 1s a delimiter character which indicates an invalid
command.

AA (range 00-FF) represents the 2-character hexadecimal
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 converted to a 8-bit
parameter represents the checksum and protocol status .
Bits 3 through 5 and bit 0, 1, 7 are 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 the selection
of protocol (0: advantech, 1: modbus).

(Modbus protocol is supported by ADAM-4051, 4055,
40568, 4056S0, 4068 only)

(cr) is the terminating character, carriage return (ODh).
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Example command: $452 (cr)

response: 145400600 (cr)
The command asks the digital I/O module at address 45h to
send its configuration data.

The digital I/O module at address 45h responds with baud
rate 9600, no checksum function and module supports 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 [ 1 [
w net used Protocol not used
EJI glsaat?llle%d e 2 iﬂv;;:::ch 00y

not used (0)

Figure 7-2 Data format for FF (8-bit parameter)
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$AA5
Name Reset Status command
Description Requests the Reset Status of the addressed digital 1/O
module to see whether it has been reset since the last Reset
Status command.
Syntax $SAA5(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address whose Reset Status is to be returned.
5 is the Reset Status command.
(cr) is the terminating character, carriage return (ODh).
Response !AAS(cr) if the command was valid.

?AA(cr) if an invalid command has been issued.

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

! is adelimiter character which indicates a valid command.

? is a delimiter character which indicates an invalid
command.

AA (range 00-FF) represents the 2-character hexadecimal
address which is to be calibrated.

S represents the Status bit that is returned by the digital I/O
module. If S=1, the module has been reset since it was
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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$AA5
Example command: $395(cr)

response:  !390(cr)

The command tells the digital I/O module at address 39h to
return its Reset Status.

The digital I/O module at address 35h returns the value S=0.

This indicates that the digital I/O module has not been reset

or powered on since a Reset Status command was issued
last time.
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$AAF
Name Read Firmware Version command
Description The command requests the digital I/O module at address
AA to return the version code of its firmware
Syntax $AAF (cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
F is the Read Firmware Version command.
(cr) is the terminating character, carriage return (ODh).
Response !AA(Version)(cr) if the command is valid.

There is no response if the module detects a syntax 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 hexadecimal
address of the module.

(Version) is the version code of the 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 command requests the digital I/O module at address
AA to return its name
Syntax SAAM (cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
M is the Read Module Name command.
(cr) is the terminating character, carriage return (ODh).
Response !AA(Module Name)(cr) if the command is valid.

There is no response if the module detects a syntax 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 hexadecimal
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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$AAXOTTTTDDDD

Name
Description

Syntax

Response

Write Safety Value command

Force the DO channels to safety 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-character hexadecimal
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-hexadecimal character representing 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{O]|1|O
Adam-4056SO channel 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.

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

> is a delimiter character which indicates a valid command.

? is a delimiter character which indicates an invalid
command.

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

(cr) is the terminating character, carriage return (ODh).
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$AAX1
Name
Description

Syntax

Response

Read Safety Value command

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

$AAXI(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

X1 is the Read Safety Value command.

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

! 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.

? is a delimiter character which indicates an invalid
command.

TTTT is the time, 100 ms per number.

DDDD is the four-hexadecimal character representing 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{O]|1|O
Adam-4056S0 channel no.|11|10(9|8|7(6|5|4(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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$AAX2
Name
Description

Syntax

Response

Read Safety Flag command

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.

$AAX2(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

X2 is the Read Safety Flag command.

XX (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.

? is a delimiter character which indicates an invalid
command.

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

7-22 ADAM 4000 Series User’s Manual



4056S0 Chapter 7
$AAEOQ
Name Read and Clear over Current Status Flag command
Description Read the Over Current Status Flag and Clear the Flag
simultaneously.
Syntax SAAEO(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 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 !AAX(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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$AAP
Name Read the Low Power Status of Module command
Description The command requests the module at address AA to return
the low power status of module
Syntax SAAP(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 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 'AAS(cr) if the command was valid.

?AA(cr) if an invalid command has been issued.

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

! is a delimiter character which indicates a valid command
? is adelimiter character which indicates an invalid command

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

S represents the Status 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 AA to change
and return the status of low power mode of module
Syntax $AAS(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
S is the Change and Read the Low Power Mode of Module
command
(cr) is the terminating character, carriage return (ODh).
Response !AAX(cr) if the command was valid.

?AA(cr) if an invalid command has been issued.

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

! is adelimiter character which indicates a valid command
? is adelimiter character which indicates an invalid command

AA (range 00-FF) represents the calibrated 2-character
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 the logic
is 0, it is normal

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

Name Watchdog Timer Setting command

Description This command set the communication watchdog timer
(WDT) cycle time.

Syntax SAAXnnnn(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
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 !AA(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 specified address does not
exist.

! delimiter character indicates a valid command was
received.

? delimiter character indicates the command was invalid.

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

(cr) represents terminating character, carriage return (ODh).
Example command: $02X1234(cr)

response: 102(cr)

The command set the WDT cycle as 1234 in the input

module at address 02.

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

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 hexadecimal
address of the analog input module which is to be read.

Y is the Read Communication Watchdog Timer Cycle
Setting command.

(cr) is the terminating character, carriage return (ODh).
Response !AAnnnn(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 specified address does not
exist.

! delimiter character indicates a valid command was
received.

? delimiter character indicates the command was invalid.

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

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

(cr) represents terminating character, carriage return (ODh).
Example command: $02Y (cr)
response: 1020030(cr)

The command read the WDT cycle as 0030 in the input
module at address 02.
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7.2 Counter/Frequency Module Command
7.2.1 Configuration, Counter Input and Display Command Set

Command Description /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
SAAF 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.

$AA8V 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
(SAA8V)
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%AANNTTCCFF

Name

Description

Syntax

Configuration command

Sets the address, input mode, baud rate, checksum status
and frequency gate time for a specified counter/frequency
module

%AANNTTCCEFF (cr)

% is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

NN represents the new hexadecimal address of 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 value FF which is converted to an 8-bit
parameter represents the checksum status and frequency
gate time. The layout of the 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 (0Dh).

/

65 4|3 2/1]|0

|

Not used

SN RN

v
Not used Not used

Frequency Gate Time
0: 0.1 seconds
1: 1.0 seconds

Checksum status
L3 0:Disabled
1: Enabled

Figure 7-3  Data format for FF (8-bit parameter)
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%AANNTTCCFF
Response !AA(cr) if the command is valid.

?AA(cr) if an invalid parameter was entered or the INIT*
terminal was not grounded when changing baud rate or
checksum setting were attempted.

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

! is a delimiter character which indicates a valid command.

? is a delimiter character which indicates an invalid
command.

AA (range 00-FF) represents the 2-character hexadecimal

address of the module.

(cr) is the terminating character, carriage return (ODh).
Example command: %0120510600(cr)

response:  !20(cr)

The ADAM 4080D module is configured by changing

address 01 to a new address 20, choosing 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 seven seconds to let the new configuration 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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$AA2
Name Configuration Status command
Description The command requests the return of the configuration data
from the counter/frequency module at address AA.
Syntax $SAA2(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
2 is the Configuration Status command.
(cr) is the terminating character, carriage return (ODh).
Response !AATTCCEFF (cr) if the command is valid.

?AA(cr) if an invalid operation was entered

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

! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command.

AA (range 00-FF) represents the 2-character hexadecimal
that you will access to.

TT (50h or 51h) represents the type of code. 50h means
using module as a counter. 51h means using module as a
frequency measurement module.

CC represents the baud rate code.

Hexadecimal value FF which also equals to an 8-bit
parameter represents the checksum status and frequency
gate time. The layout of the 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 (0ODh)

(Also see the %AANNTTCCEFF configuration command)
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$AAF
Name Read Version command
Description The command requests the analog input module at address
AA to return the version code of its firmware.
Syntax $AAF (cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
F is the Read Version command.
(cr) is the terminating character, carriage return (ODh).
Response !AA(Version)(cr) if the command is valid.

There is no response if the module detects a syntax 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 hexadecimal
address of the module.

(Version) is the version code of the 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 command requests the counter/frequency module at
address AA to return its name
Syntax SAAM (cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
M is the Read Module Name command.
(cr) is the terminating character, carriage return (ODh).
Response !AA(Module Name)(cr) if the command is valid.

There is no response if the module detects a syntax 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 hexadecimal
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 Set the input signal mode of the specified counter/
frequency module to either non-isolated (TTL) or
photo-isolated.
Syntax SAABS(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
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 configured to non-isolated (TTL) input. If S = 1, the
module is configured to photo-isolated input.
(cr) is the terminating character, carriage return (ODh).
Response !AA(cr) if the command is valid.
There is no response if the module detects a syntax 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 hexadecimal
address of the module.
(cr) is the terminating character, carriage return (ODh).
Example command: $03B0(cr)

response:  !03(cr)

The command configures the counter/frequency modules at
address 03 to retrieve a non-isolated input. The module
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
Description

Syntax

Response

Example

Read Input Mode command

Read the input mode of the specified counter/frequency
module.

$AAB(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

B is the Read Input Mode command.

(cr) is the terminating character, carriage return (ODh).
!AAS(cr) if the command is valid.

There is no response if the module detects a syntax 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 hexadecimal
address of the module.

S indicates the input signal mode. When S = 0, the module
is configured to non-isolated (TTL) input. If S = 1, the
module is configured to photo-isolated input.

(cr) is the terminating character, carriage return (ODh).
command:  $03B(cr)

response: 1030(cr)

The command requests the counter/frequency module at
address 03 to return its input mode. The module replies by
setting the input mode to retrieve non-isolated input.
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#AAN
Name Read Counter or Frequency Value command
Description Instructs the addressed counter/frequency module at
address AA to read the counter or frequency value of
counter 0 or counter 1 and return the acquired data.
Syntax #AAN(cr)
# is a delimiter character.
AA (range 00-FF) represents 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.
There is no response if the module detects a syntax or
communication error, or even if the specified address does
not exist.
? is a delimiter character which indicates an invalid
command.
AA (range 00-FF) represents the 2-character hexadecimal
address of the module.
(data) is the value that is retrieved by the module 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 command requests the counter/frequency module at
address 12 to read the counter 0 and return the data. The
counter/frequency module at address 12 responds with
value 000002FE (hexadecimal) of counter 0 which is also
equivalent to 766 (decimal).
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$AA8V
Name
Description

Syntax

Response

Example

Select LED Data Origin command

Select whether LED will display data from either the host
computer or the counter/frequency module directly.

$SAA8V(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
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 (0ODh)
!AA(cr) if the command is valid.

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

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

! is a delimiter character which indicates a valid command.

? is a delimiter character which indicates an invalid
command.

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

(cr) is the terminating character, carriage return (ODh).
command: $0182(cr)

response: !01(cr)

The command sets the counter/frequency modules at
address 01 to display data sent by the host computer. After

this command has been issued, the host computer can use
command $AA9(data) to send the data to the module.
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$AAS8
Name
Description

Syntax

Response

Example

Read LED Data Origin command

Read the LED Data Origin status which determines whether
LED will display data from either the host computer or the
counter/frequency module directly.

$AA8(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

8 is the Read LED Data Origin command.

(cr) is the terminating character, carriage return (0ODh)
!AAV(cr) if the command is valid.

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

There is no response if the module detects a syntax or

communication error, or even if the specified address does
not exist.

! is a delimiter character which indicates a valid command.

? is a delimiter character which indicates an invalid
command.

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

V indicates the origin of the data 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).
command: $018(cr)
response: !011(cr)

The command requests the counter/frequency module at
address 01 to return its 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 hexadecimal
address that you will access to.
9 is the Send LED Data command.
(data) is a floating point numeral consisting of five digits,
and there can be a decimal point. Its maximum value is
99999.
(cr) is the terminating character, carriage return (0ODh)
Response !AA(cr) if the command is valid.
?AA(cr) if an invalid operation was entered.
There is no response if the module detects a syntax or
communication error, or even if the specified address does
not exist.
! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command.
AA (range 00-FF) represents the 2-character hexadecimal
address of a counter/frequency module.
(cr) is the terminating character, carriage return (ODh).
Example command: $0198999.9(cr)

response: !01(cr)

The command requests the host computer to send 8999.9 to
the counter/frequency module at address 01 for LED
display. This command is only valid after the command
$0182 has been issued.
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7.2.2 Counter Setup Command Set

Command
Syntax

Command Name

Description

1/0 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 specified counter/frequency module to set its
gate to one of the three states, high, low or disabled.
Syntax SAAAG(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
A is the Gate Mode command.
G determines the gate mode:
G=0 the gateis low
G=1 the gate is high
G =2 the gate is disabled
(cr) is the terminating character, carriage return (ODh).
Response !AA(cr) if the command is valid.
There is no response if the module detects a syntax 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 hexadecimal
address of the module.
(cr) is the terminating character, carriage return (0Dh).
Example command: $01A1(cr)

response: !01(cr)
The command requests the counter/frequency module at

address 01 to set its gate high. The module will reply 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 specified counter/frequency module to return
its gate status.

$AAA(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

A is the Read Gate Mode command.

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

!AAG(cr) if the command is valid.

There is no response if the module detects a syntax 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 hexadecimal
address of the module.

G determines the gate mode.

G=0 the gateis low

G=1 the gate is high

G =2 the gate is disabled.

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

command: $01A(cr)

response:  !011(cr)

The command requests the counter/frequency module to
return its gate status. The module at address 01 replies with
gate setting high.
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$AA3N(data)
Name Set Maximum Counter Value command
Description Set the maximum value for either counter O or counter 1 of
a specified counter/frequency module.
Syntax $SAA3N(data)(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
3 is the Set Maximum Counter Value command.
N determines the counter for which the maximum counter
value is to be set.
N = 0 represents counter 0
N =1 represents counter 1
(data) is the maximum count value which consists of eight
hexadecimal digits. The module will accumulate the input
counts until it reaches the maximum value. When the count
exceeds the maximum counter value, the counter will stop
counting. The programmer should use the command
$AA6N to reset the counter to 1.
(cr) is the terminating character, carriage return (ODh).
Response !AA(cr) if the command is valid.
?AA(cr) if an invalid operation was entered.
There is no response if the module detects a syntax or
communication error, or even if the specified address does
not exist.
! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command.
AA (range 00-FF) represents the 2-character hexadecimal
address of the module.
(cr) is the terminating character, carriage return (ODh).
Example command: $24300000ffff(cr)

response:  !24(cr)

The command requests the counter/frequency module at
address 24 to set the maximum value for counter 0 to 65535
(0x0000ffff). The module will reply that it has executed the
command.

7-43 ADAM 4000 Series User’s Manual



Digital I/0 and Relay Output

4080, 4080D Counter/Frequency Command Set
$AA3N
Name Read Maximum Counter Value command
Description Read the maximum value of counter 0 or counter 1 for a
specified counter/frequency module.
Syntax $SAA3N(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
3 is the Read Maximum Counter Value command.
N determines the counter for which the maximum counter
value is to be set.
N = 0 represents counter 0
N =1 represents counter 1
(cr) is the terminating character, carriage return (ODh).
Response !AA(data)(cr) if the command is valid.
?AA(cr) if an invalid operation was entered.
There is no response if the module detects a syntax or
communication error, or even if the specified address does
not exist.
! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command. AA (range 00-FF) represents the 2-character
hexadecimal address of the module.
(data) is the maximum counter value which consists of
eight hexadecimal digitals.
(cr) is the terminating character, carriage return (ODh).
Example command: $2430(cr)

response:  !1240000ffff(cr)

The command requests the counter/frequency module at
address 24 for the maximum number of counter 0. The
module replies the maximum count number of channel 0
with 65535 (0000ffft)
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$AA5NS
Name
Description

Syntax

Response

Example

Start/Stop Counter command

Request the counter/frequency module to start or stop the
counting for either counter 0 or counter 1.

$AA5NS(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

5 is the Start/Stop Counter command.

N determines the counter that should be either enabled or
disabled.

N = 0 represents counter 0
N =1 represents counter 1

S represents the counter status.

S = 0 stops counting

S =1 starts counting

(cr) is the terminating character, carriage return (ODh).
!AA(cr) if the command is valid. There is no response if
the module detects a syntax 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 hexadecimal
address of a counter input module.

(cr) is the terminating character, carriage return (ODh).
command: $06501(cr)

response:  !06(cr)

The command requests the counter 0 of counter/frequency
module at address 06 to start. The addressed module replies

with its address indicating that the command has been
executed. Counter 0 has started.
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$AAS5N
Name
Description

Syntax

Response

Example

Read Counter Start/Stop Status command

Requests the addressed counter/frequency module to
indicate whether counter 0 or counter 1 is active.
$AA5N(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

5 is the Read Counter Start/Stop Status command.

N determines the counter for which the status should be
returned.

N = 0 represents counter 0

N =1 represents counter 1

(cr) is the terminating character, carriage return (ODh).
!AAS(cr) if the command is valid.

There is no response if the module detects a syntax 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 hexadecimal
address of the module.

S represents the counter status.

S = 1 indicates the status is counting

S = 0 indicates the status is not counting

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

command:  $0650(cr)

response: 1061(cr)

The command requests the counter/frequency module at
address 06 to return the status of counter 0. The module
replies that the counter O is in the counting process.
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$AA6N
Name Clear Counter command
Description Clears the counter O or counter 1 of the specified
counter/frequency module.
Syntax $SAA6N(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
6 is the Clear Counter command.
N determines the counter which should be cleared.
N = 0 represents counter 0
N =1 represents counter 1
(cr) is the terminating character, carriage return (ODh).
Response !AA(cr) if the command is valid.
There is no response if the module detects a syntax 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 hexadecimal
address of the module.
(cr) is the terminating character, carriage return (ODh).
Example command: $1361(cr)

response:  !13(cr)

The command requests the counter/frequency module at
address 13 to clear counter 1. The module replies with its
address indicating that the counter has been cleared.
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$AA7N
Name
Description

Syntax

Response

Example

Read/Clear Overflow Flag command

The command requests the module to return the status of
the overflow flag for either counter O or counter 1. Then
clear the flag afterwards.

$AA7N(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

7 is the Read/Clear Overflow Flag command.

N determines the channel whose overflow flag status
should be read and cleared. When N = 0, it represents
counter 0. On the other hand, N = 1 represents counter 1
(cr) is the terminating character, carriage return (ODh).

!AAV(cr) if the command is valid.

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

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

! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command .

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

V represents the status of the Nth channel's overflow flag.
V = 1 means that the overflow flag has been set because the
counting has exceeded the maximum count.

V = 0 means that the overflow flag has not been set.

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

command: $1371(cr)

response:  !131(cr)

The command requests the counter/frequency module at
address 13 to return the status of the overflow flag for
counter 1 and to reset it. The module replies with the
overflow flag for counter lindicating overflow. Then it is
being reset.
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Command Syntax | Command Name Description I/O Module
$AA4S Enable/Disable Enables or disables the digital | 4080,
Digital Filter filter of the addressed 4080D
counter/frequency module
$AA4 Read Filter Status The addressed counter 4080,
frequency module returns the 4080D
status of its digital filter
$AAOH(data) Set Minimum Sets the minimum input signal 4080,
Input Signal Width width at high level for a 4080D
at High Level specified counter/frequency
module
$AAOH Read Minimum Reads the minimum input signal | 4080,
Input Signal Width width setting at high level fora | 4080D
at High Level specified counter/frequency
module
$AAOL (data) Set Minimum Sets the minimum input signal 4080,
Input Signal Width width at low level for a specified | 4080D
at Low Level counter/frequency module
$AAOL Read Minimum Reads minimum input signal 4080,
Input Signal Width width setting at low level for a 4080D
at Low Level specified counter/frequency
module
$AA1H(data) Set Non-isolated Sets the high trigger level of 4080D
High Trigger Level non-solated input signals for a
specified counter/frequency
module
$AATH Read Non-isolated Requests the addressed counter | 4080D
High Trigger Level requency module to return the
high trigger level for non-isolated
input signals
$AA1L(data) Set Non-isolated Sets the low trigger level of 4080D
Low Trigger Level non-solated input signals for a
specified counter/frequency
module
SAA1IL Read Non-isolated Requests the addressed ounter/ | 4080D
Low Trigger Level frequency module to return the
low trigger level for non-isolated
input signals
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$AA4S
Name Enable/Disable Digital Filter command
Description Enables or disables the digital filter of the counter/
frequency module.
Syntax $AA4S(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
4 is the Enable/Disable Filter command.
S is the digital filter mode.
S = 0 means disable filter
S = 1 means enable filter
(cr) is the terminating character, carriage return (ODh).
Response !AA(cr) if the command is valid.
There is no response if the module detects a syntax 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 hexadecimal
address of the module.
(cr) is the terminating character, carriage return (ODh).
Example command: $0340(cr)

response:  !03(cr)

The command orders the counter/frequency module at
address 03 to disable its digital filter. The module returns
its address indicating that it has executed the command
successfully.
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$AA4
Name Read Filter Status command
Description Read the digital filter status of the addressed counter/
frequency module.
Syntax $AA4(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
4 is the Read Filter Status command.
(cr) is the terminating character, carriage return (ODh).
Response !AAS(cr) if the command is valid.
There is no response if the module detects a syntax or
communication error, or even if the specified address does
not exist.
! is a delimiter character which indicates an invalid
command.
AA (range 00-FF) represents the 2-character hexadecimal
address of the module.
S is the digital filter mode.
S = 0 means filter is disabled
S = 1 means filter is enabled
(cr) is the terminating character, carriage return (ODh).
Example command: $034(cr)

response:  !1030(cr)

The command requests the counter/frequency module at
address 03 to return whether its digital filter is ON or not.
The module returns its address which indicates that its
digital filter is disabled.
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$AAOH(data)
Name
Description

Syntax

Response

Example

Set Minimum Input Signal Width at High Level command

Set the minimum input signal width at high level for a
specified counter/frequency module to filter the noise.

$AAOH(data)(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

OH is the Set Minimum Input Signal Width at High Level
command.

(data) is the minimum width at high level. The unit is in
pusec (microseconds) and its resolution is 1 psec. The
format is a five digit integer that can range from 2 psec to
65535 usec. Out of range values will cause errors.

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

!AA(cr) if the command is valid. The addressed module
stores the value and will recognize the input signal “high”
only after the input signal continues “high” and for longer
than the specified value.

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

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

! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command.

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

(cr) is the terminating character, carriage return (ODh).
command: $130H00020(cr)

response: !13(cr)

The command requests the counter/frequency module at
address 13 to set the minimum input width at high level to
20 usec. The module stores the value and will identify an
input signal to be "high” only if the signal continues to be
“high” longer than 20 usec. This function can be used as a
digital filter.
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$AAOH
Name Read Minimum Input Signal Width at High Level
command
Description Read the minimum input signal width at high level for a
specified counter/frequency module.
Syntax SAAOH(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.
OH is the Read Minimum Input Signal Width at High Level
command.
(cr) is the terminating character, carriage return (ODh).
Response !AA(data)(cr) if the command is valid.
?AA(cr) if an invalid operation was entered.
There is no response if the module detects a syntax or
communication error, or even if the specified address does
not exist.
! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command.
AA (range 00-FF) represents the 2-character hexadecimal
address of the module.
(data) is the minimum width at high level. The unit is in
psec (microseconds) and its resolution is 1 psec. The
format is a five digit integer that ranges from 2 psec to
65535 usec.
(cr) is the terminating character, carriage return (ODh).
Example command: $130H(cr)

response:  !1300020(cr)

The command requests the counter/frequency module at
address 13 to read its minimum input signal width at high
level. The module replies that its minimum input signal
width at high level is 20 usec.
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$AAOL (data)

Name
Description

Syntax

Response

Example

Set Minimum Input Signal Width at Low Level command

Set the minimum input signal width at low level for a
specified counter/frequency module to filter noise.

$AAOL(data)(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

OL is the Set Minimum Input Signal Width at Low Level
command.

(data) is the minimum width at low level. The unit is in
psec (microseconds) and its resolution is 1 psec. The
format is a five digit integer that can range from 2 psec to
65535 usec. Out of range values will cause errors.

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

!AA(er) if the command is valid. The addressed module
stores the value and will identify the input signal “low”
only if the input signal continues to be “low” longer than
the specified time.

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

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

! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command.

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

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

command: $050L00084(cr)

response:  !05(cr)

The command requests the counter/frequency module at
address 05 to set the minimum input width at low level to
84 psec. The module stores the value and will identify an
input signal to be "low” only if the signal continues to be
“low” longer than 84 psec. This function can be used as
digital filter.
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$AAOL
Name
Description

Syntax

Response

Example

Read Minimum Input Signal Width at Low Level command

Read the minimum input signal width at low level for a
specified counter/frequency module to filter noise.

$AAOL(cr)
$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

OL is the Read Minimum Input Signal Width at Low Level
command.

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

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

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

! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command.

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

(data) is the minimum width at low level. The unit is in
psec (microsecond) and its resolution is 1 psec. The format
is a five digit integer that ranges from 2 psec to 65535 usec.

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

command: $050L(cr)
response:  !0500084(cr)

The command requests the counter/frequency module at
address 05 to read its minimum input signal width at low
level. The module replies that its minimum input signal
width at low level is 84 usec.
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$AA1H(data)
Name
Description

Syntax

Response

Example

Set Non-isolated High Trigger Level command

Set the high trigger level for non-isolated input signals for a
specified counter/frequency module.

$AA1H(data)(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

1H is the Set Non-isolated High Trigger Level command.
(data) is the high trigger level for non-isolated input

The unit and resolution are both 0.1 V (voltage). The
format is a two digit integer that range from 1 to 50 (i.e. 0.1
to 5 V). This high trigger level must at all times be higher
than the low trigger level which is set by the $AA1L(data)
command. When the high trigger level is out of range or
lower than the low trigger level, an error will occur.

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

!AA(cr) if the command is valid. The addressed module
stores the value and will recognize input signal as “high”
only when they exceed the high trigger level

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

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

! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command.

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

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

command: $131H30(cr)

response:  !13(cr)

The command requests the counter/frequency module at
address 13 to set its non-isolated high trigger level to 3 V.
The module stores the value and will identify the input
signals to be “high” only after the signals exceed 3 V. This
function can be used as a level filter.
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Name
Description

Syntax

Response

Example

Read Non-isolated High Trigger Level command

Read the high trigger level for non-isolated input signals of
a specified counter/frequency module.

$AA1H(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

1H is the Read Non-isolated High Trigger Level command.
(cr) is the terminating character, carriage return (ODh).
!AA(data)(cr) if the command is valid.

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

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

! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command.

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

(data) is the high trigger level of non-isolated input signals

The unit and resolution are both 0.1 V (voltage). The
format is a two digit integer that range from 1 to 50 (i.e. 0.1
Vto5V).

(cr) is the terminating character, carriage return (ODh).
command: $131H(cr)
response:  !1330(cr)

The command requests the counter/frequency module at
address 13 to read its non-isolated high trigger level. The
module replies that the high trigger level is 3 V.
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$AA1L(data)
Name
Description

Syntax

Response

Example

Set Non-isolated Low Trigger Level command

Set the low trigger level of non-isolated input signals for a
specified counter/frequency module.

$AA1L(data)(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

1L is the Set Non-isolated Low Trigger Level command.
(data) is the low trigger level for non-isolated input signals.
The unit and resolution is 0.1 V (voltage). The format is a
two digit integer that can range from 1 to 50 (i.e. 0.1 to 5
V). This low trigger level must at all times be lower than
the high trigger level, set by $AA1H(data) command. When
the low trigger level is out of range or higher than the high
trigger level an error will occur.

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

!AA(cr) if the command is valid. The addressed module
stores the value and will identify input signal as “low” only
when it exceeds the low trigger level

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

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

! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command.

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

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

command: $051L08(cr)

response:  !05(cr)

The command requests the counter/frequency module at
address 05 to set its non-isolated low trigger level to 0.8 V.
The module stores the value and will identify the TTL input
signal to be “low” only if the signal exceeds 0.8 V. This
function can be used as a level filter.
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Name
Description

Syntax

Response

Example

Read Non-isolated Low Trigger Level command

Read the low trigger level for non-isolated input signals of
a specified counter/frequency module.

$AA1L(cr)

$ is a delimiter character.

AA (range 00-FF) represents the 2-character hexadecimal
address that you will access to.

1L is the Read Non-isolated Low Trigger Level command.
(cr) is the terminating character, carriage return (ODh).
!AA(data)(cr) if the command is valid.

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

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

! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command.

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

(data) is the low trigger level of non-isolated input signal.
The unit and resolution is 0.1 V (voltage). The format is a
two digit integer that can range from 1 to 50 (i.e. 0.1 Vto 5
V).

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

command: $051L(cr)

response:  !0508(cr)

The command requests the counter/frequency module at
address 05 to read its non-isolated input signal low trigger
level. The module replies that its low trigger level is 0.8 V.
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7.2.4 Digital Output and Alarm Command Set

Command Syntax | Command Name Description I/O Module
@AAPN(data) Set Initial Count Value | Sets the inital count value of 4080
of Counter N the module for counter 0 or
counter 1
@AAGN Read Initial Count Read the initial count value of | 4080
Value of Counter N counter 0 or counter 1
@AAEAN Enable Alarm of Enable alarm for the specified | 4080
Counter N counter 0 or counter 1
@AADAN Disable Alarm of Disable alarm for the specified | 4080
Counter N counter 0 or counter 1
@AAPA(data) Set Alarm Limit Value | Download the alarm limit value | 4080
of Counter 0 for counter 0 of the specified
module
@AASA(data) Set Alarm Limit Value | Download the alarm limit value | 4080
of Counter 1 for counter 1 of the specified
module
@AARP Read Alarm Limit Ask the module to return the 4080
Value of Counter 0 alarm limit value of counter 0
@AARA Read Alarm Limit Ask the module to return the 4080
Value of Counter 1 alarm limit value of counter 1
@AADO(data) Set Digital Output Set the values of the module’s | 4080,
Values two digital outputs (ON or OFF) | 4080D
@AADI Read Digital Output Ask the addressed module to 4080,
and Alarm Status return the state of its two digital | 4080D

output channels and the status
of its alarm

(Continued on next page)
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Command Syntax | Command Name Description I/O Module

@AAEAT Enable Alarm of Enable the alarm of counter 0in | 4080D
Counter 0 either momentary or latching

modes

@AADA Disable Alarm of Disable all alarm functions of 4080D
Counter 0 counter 0

@AACA Clear Latch Alarm Both alarm states of the counter | 4080D

are set to OFF, no alarm

@AAPA(data) Set Low-Alarm Downloads the low-alarm count | 4080D
Count Value of value for counter 0 of the
Counter 0 specified module

@AASA(data) Set High-Alarm Downloads the high-alarm count | 4080D
Count Value of value for counter 0 of the
Counter 0 specified module

@AARP Read Low-Alarm Ask the module to return the 4080D
Count Value of low-alarm count value for
Counter 0 counter 0

@AARA Read High-alarm Requests the addressed counter | 4080D
Count Value for module to return its high-alarm
Counter 0 count value of counter 0.
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@AAPN(data)
Name
Description

Syntax

Response

Example

Set Initial Count Value of Counter 0 or 1 command

Set the initial count value for counter 0 or 1 of the specified
counter module at address AA.

@AAPN(data)(cr)
@ is a delimiter character.

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

PN is the Set Initial Count Value of Counter 0 or 1
command.

N = 0 represents counter 0
N = 1 represents counter 1

(data) is the initial count value which must consist of eight
hexadecimal digits.

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

There is no response if the module detects a syntax 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 hexadecimal
address of the module.

(cr) is the terminating character, carriage return (ODh).
command: @12P0000000FF(cr)

response: !12(cr)

The command sets the initial count value 000000FF for

counter 0 of the counter module at address 12. The
module replies that the command has been received.
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@AAGN
Name Read Initial Count Value of Counter 0 or 1 command
Description Read the initial count value of counter 0 or 1 of the
specified counter module at address AA.
Syntax @AAGN(data)(cr)
@) is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of the module.
GN is the Read Initial Count Value for Counter 0 or 1
command.
N = 0 represents counter 0
N = 1 represents counter 1
(cr) is the terminating character, carriage return (ODh).
Response !AA(data)(cr) if the command is valid.
There is no response if the module detects a syntax 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 hexadecimal
address of the module.
(data) is the initial count value which must consist of eight
hexadecimal digits.
(cr) is the terminating character, carriage return (ODh).
Example command: @12G0(cr)

response: !12000000FF(cr)

The command instructs the module at address 12h to return
the initial value of counter 0. The module replies that
initial count value of counter 0 is 000000FF.
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@AAEAN
Name
Description
Syntax

Response

Example

Enable Alarm command

Enable Alarm for the specified counter.
@AAEAN (cr)

@ is a delimiter character.

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

EAN is the Enable Alarm command.

N = 0 Represents counter 0

N =1 Represents counter 1

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

There is no response if the module detects a syntax 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 hexadecimal
address of the module.

(cr) is the terminating character, carriage return (ODh).
command: @12EAO0(cr)

response: !12(cr)

The command sets the Alarm Status as ‘Enable’ for counter
0 of the counter module at address 12h. It means that the
digital output will be triggered while the count value of the

counter 0 reaches the alarm limit value. The module
replies that the command has been received.
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Name
Description
Syntax

Response

Example

Disable Alarm command

Disable Alarm for the specified counter.
@AADAN (cr)

@ is a delimiter character.

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

DAN is the Disable Alarm Mode command.

N = 0 Represents counter 0

N =1 Represents counter 1

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

There is no response if the module detects a syntax 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 hexadecimal
address of a counter module.

(cr) is the terminating character, carriage return (ODh).
command: @12DAO0(cr)

response: !12(cr)

The counter module at address 12h is instructed to disable

the alarm functions for counter 0. The module confirms
that its alarm functions have been disabled.
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@AAPA(data)
@AASA(data)

Name
Description

Syntax

Response

Example

Set Alarm Limit Value of Counter 0 or 1 command

Set the Alarm limit value of counter 0 or 1 of the specified
counter module at address AA.

@AAPA(data)(cr)
@AASA(data)(cr)
@ is a delimiter character.

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

PA represents the Set Alarm Limit value for counter 0
command.

SA represents the Set Alarm Limit Value for counter 1
command.

(data) is the alarm limit value which must consist of eight
hexadecimal digits.

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

There is no response if the module detects a syntax 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 hexadecimal
address of the module.

(cr) is the terminating character, carriage return (ODh).
command: @$12PAO000FFFF(cr)

response: 112(cr)

The command sets the alarm limit value 0000FFFF for

counter 0 of the counter module at address 12h. The
module replies that the command has been received.
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@AARP
@AARA

Name
Description

Syntax

Response

Example

Read Alarm Limit Value of Counter 0 or 1 command

Read the alarm limit value of counter 0 or 1 of the specified
counter module at address AA.

@AARP(data)(cr)
@AARA(data)(cr)
@ is a delimiter character.

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

RP represents the Read Alarm Limit Value for counter 0
command.

RA represents the Read Alarm Limit Value for counter 1
command.

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

There is no response if the module detects a syntax 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 hexadecimal
address of the module.

(data) is the alarm limit value which must consist of eight
hexadecimal digits.

(cr) is the terminating character, carriage return (ODh).
command: @12RP(cr)
response: 1120000FFFF(cr)

The command instructs the module at address 12h to return
the alarm limit value of counter 0. The module replies
that the alarm limit value of counter 0 is 0000FFFF.
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@AADO
Name Set Digital Output command
Description Set the values of the module’s two digital outputs (ON or
OFF).
Syntax @AADO(data)(cr)
@ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of the module.
DO is the Set Digital Output command.
(data) is the two-character parameter that sets the state for
the two digital output bits of the module, as shown below:
00 all D/O bits are OFF
01  bit 0is ON, bit 1 is OFF
02  bit 0is OFF, bit 1 is ON
03  all bits are ON
(cr) represents terminating character, carriage return (ODh).
Response !AA(cr) if the command was valid
?AA(cr) if an invalid parameter was entered
There is no response if the module detects a syntax or
communication error, or even if the specified address does
not exists.
! is a delimiter character which indicates a valid command.
? is a delimiter character which indicates an invalid
command.
AA represents the 2-character hexadecimal address of the
module.
(cr) represents terminating character, carriage return (ODh).
Example command: @05DO01(cr)

response:  !05(cr)

The counter 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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4080, 4080D
@AADI
Name Read Digital Output and Alarm State command
Description The addressed counter module is instructed to return the
value of its two digital output channels and the state of its
alarm.
Syntax @AADI(cr)
@ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of the module.
DI is the Read Digital Output and Alarm Status command.
(cr) represents terminating character, carriage return (ODh).
Response AASOO00(cr) if the command was valid

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

! is a delimiter character which indicates a valid command.
AA represents the 2-character hexadecimal address of the
module.

S (for ADAM-4080) is a hexadecimal number that
represents the disable or enable status of alarm mode:

Oh: Counter 0 alarm is disabled, counter 1 alarm is disabled
1h: Counter 0 alarm is enabled, counter 1 alarm is disabled
2h: Counter 0 alarm is disabled, counter 1 alarm is enabled
3h: Counter 0 alarm is enabled, counter 1 alarm is enabled
S (for ADAM-4080D) is a hexadecimal number that
represents the alarm state of counter 0:

Oh: Alarm of counter 0 is disabled

1h: Alarm of counter 0 is in MOMENTARY mode

2h: Alarm of counter 0 is in LATCH mode

OO is a hexadecimal number representing the Digital
Output port's channel 0 and 1 status

(00h = D/0 channels 0 and 1 are both OFF, 01h = 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).

(cr) represents the terminating character, carriage return
(ODh).
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@AADI
Example

command: @15DI(cr)
response:  !1510000(cr)

The counter module at address 15h is instructed to return
digital output data and alarm status. The module responds
that both digital output channels are OFF and alarm state is
MOMENTARY.

command: @O05DI(cr)
response:  !0530000(cr)

The counter module at address 05H is instructed to return
digital output and alarm status. The module responds that
both digital output channels are OFF and the alarm status
for both counters are ENABLED.
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Name
Description

Syntax

Response

Example

Enable Alarm command

The counter module is instructed to enable its alarm for
counter 0 in either Latching or Momentary mode.

@AAEAT(cr)
@ is a delimiter character.

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

EA is the Enable Alarm command.

T indicates the alarm type and can have the value M =
Momentary alarm state, or L = Latching alarm state.

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

!AA(cr) if the command was valid

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

! is a delimiter character which indicates a valid command.

AA represents the 2-character hexadecimal address of the
module.

(cr) represents terminating character, carriage return (ODh)
command: @O03EAL(cr)

response:  !03(cr)

The counter module at address 03h is instructed to enable
its alarm for counter 0 in Latching mode.

The module confirms that the command has been received.

NOTICE: A counter module requires a maximum of two seconds after it
has received an Enable Alarm command to let the settings take
effect. During this time, the module can not be addressed to
perform any other actions.
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@AADA
Name Disable Alarm command
Description Disable all alarm functions for counter 0 of the addressed
counter module.
Syntax @AADA(cr)
@ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of the module.
DA is the Disable Alarm command.
(cr) represents terminating character, carriage return (ODh).
Response !AA(cr) if the command was valid.
There is no response if the module detects a syntax or
communication error, or even if the specified address does
not exist.
! is a delimiter character which indicates a valid command.
AA represents the 2-character hexadecimal address of the
module.
(cr) represents terminating character, carriage return (ODh).
Example command: @O07DA(cr)

response:  !07(cr)

The counter module at address 07h is instructed to disable
all alarm functions for channel 0. The module confirms by
disabling the alarm functions.

NOTICE: A counter module requires a maximum of two seconds after it
has received a Disable Alarm command before the settings take
effect. During this interval, the module cannot be addressed to
perform any other actions.
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Name Clear Latch Alarm command
Description Both alarm states (High and Low) of the addressed counter
module are set to OFF, no alarm.
Syntax @AACA(cr)
@) is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of the module.
CA is the Clear Latch Alarm command.
(cr) represents terminating character, carriage return (ODh).
Response !AA(cr) if the command was valid.
There is no response if the module detects a syntax or
communication error, or even if the specified address does
not exist.
! is a delimiter character which indicates a valid command.
AA represents the 2-character hexadecimal address of the
module.
(cr) represents terminating character, carriage return (ODh).
Example command: @O05CA(cr)

response:  !05(cr)
The counter module at address 05h is instructed to set

both alarm states (High and Low) to OFF. The module
confirms that it has done so.
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@AAPA(data)
Name
Description

Syntax

Response

Example

Set Low-alarm Count Value for Counter 0 command

Set the low-alarm count value for counter 0 of the specified
counter module.

@AAPA(data)(cr)

@) is a delimiter character.

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

PA is the Set Low-alarm Count Value for Counter 0
command.

(data) is the low-alarm count value which must consist of
eight hexadecimal digits. This value should be lower than
the high alarm value.

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

There is no response if the module detects a syntax 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 hexadecimal
address of the module.

(cr) is the terminating character, carriage return (ODh).
command: @12PAOO000OFFFF(cr)

response: !12(cr)

The command sets the low-alarm count number
0000FFFF(hex) for channel O of the counter modules at
address 12. The addressed module replies that the
command has been received.
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@AASA(data)
Name
Description

Syntax

Response

Example

Set Hi-alarm Count Value of Counter 0 command

Set the high-alarm count value for counter 0 of the
specified counter module.

@AASA(data)(cr)

@) is a delimiter character.

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

SA is the Set High-alarm Count Value of Counter 0
command.

(data) is the high-alarm count value which must consist of
eight hexadecimal digits. This value should be higher than
the low-alarm count value.

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

There is no response if the module detects a syntax 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 hexadecimal
address of the module.

(cr) is the terminating character, carriage return (ODh).
command: @12SAF0000000(cr)

response: !12(cr)

The command sets the low-alarm count number
F0000000(hex) for channel 0 of the counter modules at
address 12. The addressed module replies that the
command has been received.
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@AARP
Name
Description

Syntax

Response

Example

Read Low-alarm Count Value of Counter 0 command

Read the low-alarm value of counter 0 of the specified
counter module.

@AARP(cr)

@ is a delimiter character.

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

RP is the Read Low-alarm Count Value of Counter 0
command.

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

!AA(data)(cr) if the command is valid.

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

! is a delimiter character indicating a valid command

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

(data) is the low-alarm count value which consists of eight
hexadecimal digits.

(cr) is the terminating character, carriage return (ODh).
command: @12RP(cr)

response: !120000FFFF(cr)

The command instructs the module at address 12 to return
its low-alarm count value. The module replies that counter
0's low-alarm count value is 0000FFFF(hex).
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4080D
@AARA
Name Read High-alarm Count Value for Counter 0
Description Requests the addressed counter module to return its
high-alarm count value of counter 0.
Syntax @AARA(cr)
@ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal
address of the module.
RA is the Read High-alarm Count Value for Counter 0
command.
(cr) is the terminating character, carriage return (ODh).
Response !AA(data)(cr) if the command is valid.
There is no response if the module detects a syntax 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 hexadecimal
address of the module.
(data) is the high-alarm count value which consists of eight
hexadecimal digits.
(cr) is the terminating character, carriage return (ODh).
Example command: @12RA(cr)

response: !12F0000000(cr)

The command instructs the module at address 12 to return
its high-alarm count value. The module replies that counter
0's high-alarm count value is FO000000(hex).
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Calibration

Analog i nput/output m odules are calibrate d whe n you receive them .
However, cal ibration is so metimes requ ired. No  screwdriver is
necessary because calib rationisdon einso ftware. Calib ration
parameters are stored in the ADAM module’s onboard EEPROM.

The ADAM modules com e with u tility soft ware that supports the
calibration of anal ogi nputanda nalogout put. Aside f romt he
calibration that is carried out through software, the modules incorporate
automatic Zero Calibration and automatic Span Calibration at boot-up
or reset.

8.1 Analog Input Module Calibration

Models: ADAM-4011, 4011D, 4012, 4016, 4017, 4017+, 4018, 4018+,
4018M, 4019+

| 1._Set modules as initial mode before applying power t o t he m odule
and let it warm up for about 30 minutes

2.Assure t hatt he m odulei s co rrectly i nstalled an di s p roperly
configured for the input range that you want to calibrate. You can
do t hisb yu singth e ADAM u tility so ftware. (Please refert o
Appendix D, Utility Software.)

3.Use a precise voltage source to cal ibrate the module through +IN
and -IN terminals for ADAM-4011, 4011D and 4012. However, for
ADAM-4016, the calibrating voltage should be applied to terminals
Vin+ and Vin- (or lin+ and Iin-). At last, Vin0+ and Vin0- are used
for calibration in ADAM-4017, 4017+, 4018, 4018+, 4018M, 4019

and 4019+ models.
ADAM-4011
or
ADAM-4012
Voltage
Source g |

Figure 8-1 Applying Calibration Voltage
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4. Execute the Offset Calibration command. This is also done through
the ADAM utility software. (Please see “Offset Calib ration” option
in the Calibration sub-menu of the ADAM utility software).

-lof x|

File Tools Help

=-E4 PC — ADAM-4011
- COM1 [~ General Sefting Data drea
& Auddiess O Hex [T pec lrﬂeadmg bl vakis:  [02820 |
BaudRate IHEUU bps j Alarm Type Setting
hd Updat
CheckSun: [ Enable ( disable e |
Hihg Alarm Limit
E4.3
Fimware Ver “25— T
Input Range: | Themocouple -

Low Alarm Limit
DetaFomat:  |Engineering Units 7| (6535 Update

Integration Time : I 0 meE0 Hz) j [ Alam Status

DD1
Lovs Alarm: High alam

Update Clear [atch

[ &l Calbration | [~ Event Counter

Zero Cal. Span Cal. | Carter Value :

o]
CIC Cal | DI Gtatus ¢ Clear Event Cnt

I

12

Read AT succeeded!| |@ |

Figure 8-2 Zero Calibration

5. Execute the Span Calibration command. This can b e done through
the ADAM utility software. (Please see “Span Calibration” option in
the Calibration sub-menu of the ADAM utility software).

=10l x|

Eile Iools Help

=& FC - ADAM-4011
E §l COoM1  General Getting Data Area
G (<1011 Address ‘01 HEX |1 ﬂ DEC (Headmg A value +0268.20 ‘
£
g BaudRate : ISEUU bps j Alaim Type Setting
CheckSum: [ Enable ’7 dsable 2l s |
Hihg Alarm Limit
;B4
Fitmare Yer : “125— Uprdote |
Input Fiange : -
P 9 J Themocouple Low alam Limt
Data Format : IEngineenng Units j ’7 553 5 Update |
Integration Time : I 60 m3(B0 Hz) j [ Alam Status |
Low Al ean High Alarm : oo
owAlam: o igh Alaim: g,
Update [lear Latch
Al Calbration————————— | EventCounter ————
Zera Cal | < Span Cal. :P Caunter Valug 0
ol
LICCA DI Status 9 Clear Event Cnt
Real AT sncceeded!! (@ | y

Figure 8-3 Span Calibration
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6.This step is on ly for ADAM 40 11, 4011D, 4018, 4018+, 4018M,
4019, 4019+. Execute the CJC (col d junction se nsor) ca libration
command. This is also do ne through the ADAM u tility so ftware.
(Please see “CJC Calibration” option in the Calibration sub-menu of
the ADAM utlhty software).

(0 _ (ol
File Taook Help
| oa] %] o] ]
=&} PC — ADAM-4011
=- — General Setting DataArea
Address O Hex [1 = peC (Haadmg Blvalue:  [+028.20 |
BaudRate IEIEUD bps j Blam Type Selt\ng
Updat
CheckSum: [ Enable ’7 disable L‘
Hihg Alarm Limit
B 23}
Fitmnuare:er : I “‘\25— Upete |
Input B I I
nput Range \J Thermocoupls 52 Lo Bl Limit
Diata Farmat - IEngineeHng Units j ’7 5535 Updste: |
Integration Time : I 50 ms(60 Hz) j Alam Status—————————————————
Lo Al pao High Al et
ov Alarm ? igh Alam .~y

Update

[Elear Latch

[ &l Calibration
Zero Cal.

Span Cal,

Ciccal

[ EventCounter ——— |

Counter Yalue :

o]
DI Status : 9

Clear Event Cnt

[

Read Alsucceeded!!

(@ |

Figure 8-4 Cold Junction Calibration
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8.2 Analog Input Resistance Calibration
Model: ADAM-4013

1. Apply power to the module and let it warm up for about 30 minutes.

2.Assuret hatt he m odulei sc orrectly i nstalled an di s p roperly
configured for the input range that you want to calibrate. You can do

this by using the ADAM utility software. (Please refer to App endix
D, Utility Software.)

3.Apply the reference Span resistance to the screw terminals using a
4-wire connection. Please refer to Figure 8-5 for the correct wiring
diagram and Table 8-2 for the right Span calibration resistance).

ADAM-4013

Resistance
Decade Box

SESHS

Figure 8-5 Applying calibration resistance

Use a precision resistance decade box or discrete resistors with values:
10 W, 15 W, 60 W, 140 W, 200 W and 440 W.

4.Apply the reference Offset resistance to the terminals of the module.
(Please refer to Figure 8-5 for the correct wiring diagram and Table
8-2 for the right Offset calibration resistance.)

5.Issue an Offset C alibration c ommand to the module. This can be
done by using the Calibrate o ption in the ADAM u tility software
(Please see Appendix D, Utility Software)

6.Issue a Span Calibration command to the module. This can be done
through the Calibrate option in the ADAM utility so ftware (Please
see Appendix D, Utility Software)
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Table 8-2 Calibration Resistance

Module I| nput Input Range Span Offset
Range Calibration | Calibration
Code Resistance Resistance
(Hex)

40132 0 Pt, -100~100 C | 140 Q60 Q

a=0.00385

21 Pt, 0~100 C 140 Q 60 Q
a=0.00385

22 Pt, 0~200 C 200 Q2 60 Q
a=0.00385

23 Pt, 0~600 C 440 Q 60 Q
a=0.00385

24 Pt,-100~100 C | 140 Q60 Q
a=0.003916

25 Pt, 0~100 C 140 Q 60 Q
a=0.003916

26 Pt, 0~200 C 200 Q2 60 Q
a=0.003916

27 Pt, 0~200 C 440 Q 60 Q
a=0.003916

28 Ni, -80~100 C 200 Q2 60 Q

29 Ni, 0~100 C 200 Q2 60 Q
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8.3 Analog Input Thermistor module Calibration

Model: ADAM-4015T

If y ou sel ect t he range ““ Thermistor 3K 0~ 100C”, pl ease f ollow t he
calibration steps as below.

1. Short the INIT* pinto GND and then power up ADAM-4015T.
Run ADAM-4000-5000 Utility and search for the module.
& 4D ] Utilify 011 =1alx|

File Tools Help

=& PC - ADAM-4015T
= g b [~ General Setting ~ Channel Setup
dodess:  [01 HER [T =JDEC| | For allcharmok
[ :

= BaucRate: [0 be = (= | Disable | Range folow CHO |

CheckSum: [ Enable F# CHO[Themistor 3¢ 0100C =] [Bum-aut

Firmware ver: [2.00 ¥ CH1 [Themister 3 0F100C | [Bur-aut

Data Format : |Engineering Units 7 i CHZl_Thalmislur W 0100C = | [Bum-out

Comm. wDT: |0.0 Sec

¥ CH3|Themistor 3. 0-100C 7| [Bum-out
Protocol ADYANTECH -

I CH8| Themistor 3 07100C = | [Bum-out

Temp. Unit.  |Centigrade ['C] -

T I CHE| Themistor 3. 0100C 7| [Bum-out

&l Calibration

Zero Cal Span Cal
Lead Wire Effect Compenzation | L‘ =REAE =

Polling Al datn... [@ | Y

2. Click on “Lead Wire Effect Compensation”

& AD 011y ] ]
File Tools Help

B4 PC — ADAM-4015T
o COM1 ~ Genaral Setting [~ Channel Setup
U porsT Address 07 HEX [1 jDEC For all channels:
LGl COM3

BaucRate 600 bps = Enable I Diszable | Ranae follow CHO |
CheckSum: [ Enabls I¥ CHO [ Thermistor 3. 0100 =] [Bum-out

Fimware Ver : [ 110 I CHT[Themistor 3 01000 = | [Bum-out

DataFommat: |Enginesring Units ™ W CH2|Themistor 2. 0100C = | |Bum-out

Comm. WDT: [0.0 Sec

¥ CH3|Themistor 3K 0~100C | |Bum-aut
Pratocel:  [ADVANTECH -

¥ CH4|Thermistor 3% 0~100C = | [Bum-out

Temp. Unit:  |Centigrade ') -

Update ¥ CHE|Themistor 3. 0100C x| [Bum-aut

[~ &l Calibration

Zerao Cal Span Cal,
Lead Wire Effect Compensation

Polling A data |@ | y

Chapter 8 Calibration 8-7



Calibration

bl

3. Set the resistance to “0” and click on “Save’

ﬂ Lead Wie Resistance(]~G553.5] : Ohm

4. Click on “Zero Cal.”
P 1=

Fils Tools Help

EP-LE ~ ADAM-A015T
= oM ~ General Sating - Channel Setup
F4mET fiddiess 01 HEx [1 ={DEC | For al channeks:

COM3
o0 s — || _Enable | Dischle | Range folowCHO |
CheckSum: [~ Enable ¥ CHO[Thermistar 3k 0~100C =] [Bum-out

Fimyae er : [42.00 ¥ CH[Themistor 3k 0~100C =] [Bum-out

Data Fomat: |Engineering Units ™ ~ CHZl_ThErm\StDr 0000 | |Bumout

Camm. 'wDT: (0.0 Sec
[ CHE| Thermistor 3K 0~100C | [Bum-out
Frotocol ADVANTECH -
v CH4 ~100C = | [Burn-out
e ] |—_[|:enng.ada ] — | | Thermistar 3¢ 0~100C Lo

s [ CHS| Thermistor 3 0~100C > | [Bum-out

[~ A&l Calibration

Span Cal.

Lead Wire Effect Compensation |

Befiesh | Update |

[Paling A1 data @ | P

5. Apply 200.0 ohms resistor with 0.01% accuracy to CHO and then
Click on “Save”

App\@ to inputterminal of the module on CH O
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6. Click on “Span Cal.”

File Tools Help

=424 PC i~ ADAM-4015T
& COMT ~ General Setiing - Channel Setup
Addiess 01 Hex [T <{peC] | Foral channals
COM3
& 00 Dot —7 || _Enable | Dissble | Range folowCHO |
CheckSum: [ Enable I CHO[T hermistar 36 01000 =] [Bum-out
Firmwiare er: [1.2 01 I CH1[Themmisior 36 0-100C ] [Bum-out
DetaFomat: [EngrecingUnts 71 | 3o T 3¢ 5100C =] e
Comm WDT: [00 Sec
[¥ CH3|Themistor 3K 01000 | |Burn-out
Erotocol:  [ADvaNTECH -
[ CH4| Themistor 3 0~100C | [Bum-out
Temp. Unit:  |Centigrade [C) A ermistar o
[ CHE| Thermistor 3K 0~100C | [Bum-out
Update
Al Calibration
ot
Befresh Updat
Lead Wire Effec! Compensation | Befen | ete |
Polling AT dats... @ | v

7. Apply 10K ohms resistor with 0.01 % accuracy to CHO and then
Click on “Save”

8.

App\@ to input terminal ofthe moduleon CH O

Finished!
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If you select the ra nge “Thermistor I0K 0~100C”, please follow the
calibration steps as below.

1. Change the input range to “Thermistor 10K 0~100C” and click on
“Update”

=101x]

[ ADAM-4015T
= COM1 [~ General Setting 1~ Channel Setup
b Address 01 HEX |1 :II DEC | | For all charnels:

b =l Enshle | Disable Range falow CH |

CheckSum: [~ Enable
Fitrware Ver IAZ.UD ~ EHWlThg,migm; ;K 0-100C | [Bumaut

DetaFomat: |EngesingUnis =] || &5 014 Thermsor 3% 0-100C_ =] [Fumvont

Comm. DT: |00 Sec
¥ CH3|Thermistor 3. 0100C | |Bumn-out
Pratocal : ADVANTECH =
7 CHA| Themistor 3. 0100C 7 | [Bum-out
Centigrade (') - srmister

% IV CHS|Themistor 3K 07100~ ] [Bum-aut

Temp. Unit:

[ &l Calibration

Zero Cal Span Cal.

Lead Wire Effect Compensation |

fereh | ¢ Lpdaw D

Polling AI data... [@ | A

2. Click on “Lead Wire Effect Compensation”
-0/

File Tools Help

&} PC — ADAR-ATTET
o i COM1 [ General Sefting - Channsl Setup
[J4015T sddress 01 Hew [T DEC| | Foral channels

L rom3 e o —{| | _Enable | Disable Hangs folow CHO_|
CheckSum: [ Enable ok 0~ - | |Bum-out

Firmware Ver: [52.00 I CHT [Themistor 3% 01000 | [Bum-out

Data Format : |Engineering Units 7 i CHZl_Thalmislur W 0100C = | [Bum-out

Comm. %DT: |0.0 Sec
[¥ CH3|Themistor 3K, 0~100C = | [Bum-out
Pratocal : ADVANTECH hd
v CH4 100 - | |Bum-out
Temp. Unit:  |Centigrade '] 2 E Themistor 3 I7100C Sl

Updats ¥ CH5[Thermistor 36 0100C = | [Bum-out

[~ &l Calibration

Zero Cal Span Cal,
Toad Wi Effect Ci "y Bofish | Update |

Polling Al data. [& | Y
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3. Set the resistance to “0” and click on “Save”

2

Lead Wire Resistance(~6553.5] = Ohm
T |

Exit

4. Click on “Zero Cal.”

File Tools Help

=101x]

| sl M| 5|+

=N -~ ADAM-4015T
= COM1 ~ General Setting 1~ Channel Setup
[M015T Address 01 HEX |1 jDEE For all charnels:
COm3 Enahl Disabl R follow CHO
a bourine [ ]| e | Dt | e toncrn |
CheckSum: [~ Enable = | |Bum-out
Fitrware Ver IAZ.UD ~ EHWlThg,migm; ;K 0-100C | [Bumaut
DaisFomat: [Enarecing Unls =] || oyt oo 01000 =] oot
Comm. DT: |00 Sec
¥ CH3|Thermistor 3. 0100C | |Bumn-out
Pratocal : ADVANTECH =
7 CHA| Themistor 3. 0100C 7 | [Bum-out
Temp. Unit:  |Centigrade ') - srmister
Update I CHS | Thermistor 3. 0100C = | [Bum-out
Al Calbration—————————
Befresh Update
Lead Wire Effect Compensation | Beich | Wiue |
Polling AI data... [@& | y

5.
Click on “Save”

App\y@ to input terminal ofthe module on - CH O

Apply 800.0 ohms resistor with 0.01% accuracy to CHO and then
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6. Click on “Span Cal.”
1)

=10l x|
File Tools Help
;I | S| B
B PC [~ ADAM-4015T
E| b CoM1 r~ General Setting [~ Channel Setup
L ruoisT Address O HE= [T {DEC| | Foral channels
GeuRae: [0bm  =]| R | Dissble | Bange follow CHO |

CheckSum: [ Enable LGl st 10K T - | [Bum-out
Fimwiare Ver : |412.00 I CHI [Themistor 3 071000 | [Bum-out
DataForat: [EngneeingUnte =1ty Moo 01000 =] [Bumed

Comm. 'wDT: |0.0 Sec

¥ CH3|Themistor 3 0-100C = | [Bum-out
Protocol ADVANTECH =

I CH4| Themistor 3. 01000 = | [Bum-out

Temp. Unit.  |Centigrade ['C] -

T I CHE| Themistor 3. 0100C 7| [Bum-out

[~ &l Calibration

Befresh Update
Lead ‘wire Effect Compensation | EEEE | =pdate I

Folling A1 deta |@ | y

7. Apply 30K ohms resistor with 0.01 % accuracy to CHO and then
Click on “Save”

Appl@ 0 input terminal ofthe module on CH 0

8. Finished!
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8.4 Analog Output Calibration

Model: ADAM-4021/4024

The output current of analog output modules can be calibrated by using
alow and high cal ibrating v alue. T he analog o utput m odules can be
configured in one of the two ranges, 0-20 mA and 4-20 mA. Since the
low limit of the 0 - 20 mA ranges, 0 mA, is an ab solute reference (no
power, or immeasurably small power). However, just two levels, 4 mA
and 20 mA, are needed for calibration.

1. Apply power to the analog output module and letit warmup for
about 30 minutes.

2. Assure that the module is correctly installed, and its configuration is
according to your s pecifications. It should match the output range
that you w ant to calib rate. You can do this by using the ADAM
utility software. (Please refer to Appendix D, Utility Software.)

3.Connect either a 5-digit millimeter or voltmeter with a shunt resistor
(25092, 0.01% , and 10ppm) to the screw terminals of the module

ADAM-4021

f

2502 (0.01%,10ppm)
1V=4mA
5V=20mA

Figure 8-6 Setup for Analog Output Calibration
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4.Issue the Analog Data Out command to the module with an output
value of 4 mA.

5. Check the actual output value at the terminals. If it does not equal
to 4 mA, usethe “Trim” op tion in th e “Calib rate” su b m enu to
change th e actu al ou tput. Trim th ¢ module un til th e millimeter
indicates exactly 4 m A. In the case of using a voltage meter with
shunt resistor, the voltage meter should indicate exactly 1 V. (When
calibrating for 20 m A using vo Itage meter and shunt resistor, the
correct voltage would be 5 V.)

6.Issue the 4 mA Calibratio n command to indicate that the ou tput is
calibrated. The calib rated parameters sho uld be stored i nth e
modules EEPROM.

7.Execute an Analog Data Out command with an output value of 20
mA, and the output will approximately be 20 mA.

8.Continue executing the Trim Calib ration command until the output
current is equal to exactly 20 mA.

9.Execute the 20 mA Calibration command until the present output is
exactly 20 m A. The analog output module will store its c alibrated
parameters in EEPROM.
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Module: ADAM-4016

1. Apply power to the strain gauge input module and let it warm up for
about 30 minutes.

2.Assure t hat t he moduleis correctly i nstalled. The n, c onnect a
voltmeter to the screw terminals of the module.

ADAM-4016

Voltmeter

L

Figure 8-7 Setup for Voltage Output Calibration

3.Execute the Zero Calib ration command. This is done through the
ADAM utility software. (Please see "A/O 0V Calibration" option in
the Calibration sub-menu of the ADAM utility software.)

00- =lof |
File Tools Help
ER=] ;E o - ADAM-A016
= d A Module Setling | Data Area|
gl COM3 ;Z?:;:I:S eiting = e [T ﬂ bEr ”AI Calibration
Zera Cal. Span Cal.
BaudRate: IWI
CheckSum : " Enable L
Firmware Yer D1.78 @' MI
Input Ranges : lm — alarm Type Seting————————————
Data Format IEngineEling Urits j Id\sable j Update
Integration Time : IWI  High Alarm Limt—————————————
W WUpdate
Update | i~ Low Alam Limit————————
| -655.35 Wpdate |
Read A1 succeededll [@ | é

Figure 8-8 Zero Calibration
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4.Execute the Span Calibration command. This can b e done through
the ADAM utility software. (Please see "A/O 10 V Calibration"
option in the Calibration sub-menu of the ADAM utility software.)

& ADAM-4000-5000 [Tk 08) i [m] 3
File Tools Help
N N
B-5 ;C — ADAM 4016
=] COM1
Al Muodule: Settin
g pa0te 2} | Data Areal
& COM3 - GeneralSeting—————— | A&l Calibration———————————
Address : O wex il = oec
Zero Cal Span Cal
BaudRate IBEUU bps 'I
CheckSum: | Enable [ Ad Calbration ——————
Firmwsare Ver D1 78 Trimn for 0V Tiim for 10V_|)
Input R ange : |+#— SO0 'I &lam Tppe Setting——————————
Data Format IEngmeeling Units j |d|sabls j Update
Integration Time IED (50 Hz] 'I  High Alarm Limit
555,35 Update
Update | 7~ Liows Alarmn Limit
J855.35 Update |
Read Al susceeded!! @ | y

Figure 8-9 Span Calibration

5.Check the actual output value at the terminals. If this does not equal
0V or10 V,usethe Trim Calib ration co mmand to ch ange the
output v alue. Thisis don e throughthe ADAM utility software.
(Use the arrow key to adjust the output value after execu ting the
"A/O 0V Calibration" or "A/O 10 V Calibration". Righ t and Up
keys mean increasing, and Left and Down keys mean decreasing).
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Technical Specifications

A.1 ADAM-4011 Thermocouple Input Module
Table A-1 ADAM-4011 Specifications

T/C channel number

1

Input range

J,K, T, E, R, S and B Thermocouple
+15mV,+50 mV, £100 mV, £500mV,
+1 V,+2.5 Vand £20mA

Output
speed (in bps)

Maximum distance

RS-485 (2-Wire)

1200, 2400, 4800, 9600, 19.2K, 38.4K,
57.6K, 115.2K

4000 ft. (1200 m.)

Accuracy +0.05% or better
Zero drift +6uV/C

Span drift +25 ppm/C
Isolation-rated voltage | 3000 Vpc

CMR @ 50/60 Hz 150 dB

NMR @ 50/60 Hz 100 dB
Resolution 16-bit

Sampling rate

10 samples/second

Input impedance

Voltage: 2 MQ, Current: 125 Q

Digital output
Sink current

2 channels open collector to 30 V
30 mA maximum load

Power dissipation 300 mW

Digital input 1 channel

Logic level 0 +1 V maximum
Logic level 1 +3.5t0 +30 V

Pull up current 0.5 mA

Event counter

Max. input frequency | 50 Hz

Min. pulse width 1 msec

Support protocol ADAM ASCII
Watchdog timer 1.6 second (System)
Power supply +10 to +30 Vpc (non-regulated)
Power consumption 1.4 W @ 24 Vpc
Burn-out detection Yes
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Table A-2 ADAM-4011 Range Accuracy for Thermocouple

Input

| e | | M|
(Hex)

OE (J)ttk(’)‘;rg(’)ofcouple 0.5 075 | C
OF Igtglig?g‘i‘éuple +0.5 +0.75 T
10 Tlg%eznzggﬁgle +0.5 +0.75 T
1 g:(l)lelr(;r(l)c())c%lple +0.5 +0.75 T
12 ?Oglf:?‘;g‘(’)‘ipcle +0.6 +1.5 T
5 [Smee s | s |
14 ?Oglfg?gg‘(’)‘%e +1.2 2.0 T
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Figure A-1 ADAM-4011 Function Diagram

©
1O
e o]
7 1.9
THERMAL

BLOCK

FILTER
10Hz

16 BIT
A/D CONVERTER

+5V GND

POWER
ISOLATION

HI ALARM
2 CH. &

DIG OUT LO ALARM p

RECT
&FILTER

3lle

PHOTO
ISOLATION
DATA+
MICRO Rs—45 [ —>
CONTROLLER COMM. |4 DATA-
EVENT
I CH.
D DIC IN | COUNTER
EEPROM
+CONFIG DATA
+T/C_LINEARIZATION
+ALARM  SETTING
POWER POWER  INPUT
CONVERTER +10 — +30VDC
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A.2 ADAM-4011D Thermocouple Input Module with LED
Display

Table A-3 ADAM-4011D Specifications

T/C channel number

1

Input range

J,K, T, E, R, S and B Thermocouple
+15mV,£50 mV, £100 mV, £500mV,
+1 V, £2.5 V and £20mA

Output
speed (in bps)

Maximum distance

RS-485 (2-Wire)
1200, 2400, 4800, 9600, 19.2K, 38.4K,
57.6K, 115.2K

4000 ft. (1200 m.)

Accuracy +0.05% or better
Zero drift +6 uVv/C

Span drift +£25 ppm/C
Isolation-rated voltage | 3000 Vpc

CMR @ 50/60 Hz 150 dB

NMR @ 50/60 Hz 100 dB
Resolution 16-bit

Sampling rate

10 samples/second

Input impedance

Voltage: 2 MQ, Current: 125 Q

LED indicator

5 digit readout

Digital output
Sink current

2 channels open collector to 30 V
30 mA maximum load

Power dissipation 300 mW

Digital input 1 channel

Logic level 0 +1 V maximum
Logic level 1 +3.5t0 +30 V

Pull up current 0.5 mA

Event counter

Max. input frequency | 50 Hz

Min. pulse width 1 msec

Support protocol ADAM ASCII
Watchdog timer 1.6 second (System)
Power supply +10 to +30 Vpc (non-regulated)
Power consumption 1.4 W @ 24 Vpc
Burn-out detection Yes
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Table A-4 ADAM-4011D Range Accuracy for Thermocouple

Input
I e | ol M|
(Hex)
OF f)ttl;e;l: 5’ ‘iguple +0.5 +0.75 C
OF K thermocoouple 105 1075 C
0to 1370 C ' '
10 T thermocogple 105 1075 C
-100 to 400 C ' '
j | thermocouple +0.5 +0.75 T
0to 1000 C ) '
12 R thermocoug)le 106 115 C
500 to 1750 C ) '
13 S therrnocougle 106 115 C
500 to 1750 C ) '
14 B thermocouple 412 490 C

500 to 1800 °C
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Figure A-2 ADAM-4011D Function Diagram

16 BIT

AID COMYERTER

tt

+5Y  GND

P.S.

1

LED DISPLAY
+1.8993

PHOTO

ISOLATION

U

EEPROM

« ONFIG DATA

* T/C LINEARIZATION
+ ALARMSETTING

Rect &
Filter

1l

W Paiver
Isclation

Power
Converer

#————— Power Input
——+10 ~ +30 ¥c

Appendix A Technical Specification A-7



Technical Specifications

A.3 ADAM-4012 Analog Input Module

Table A-5 ADAM-4012 Specifications

Al channel number

1

Input range

+150 mV, £500mV, +1 V,£5 'V,
+10 V and £20mA

Output
speed (in bps)

Maximum distance

RS-485 (2-wire)

1200, 2400, 4800, 9600, 19.2K, 38.4K,

57.6K, 115.2K
4000 ft. (1200 m.)

Accuracy +0.05% or better
Zero drift +6 uV/C

Span drift +25 ppm/C
Isolation-rated voltage | 3000 Vpc

CMR @ 50/60 Hz 150 dB

NMR @ 50/60 Hz 100 dB
Resolution 16-bit

Sampling rate

10 samples/second

Input impedance

Voltage: 20 MQ, Current: 125 Q

Digital output
Sink current

2 channels open collector to 30 V
30 mA maximum load

Power dissipation 300 mW

Digital input 1 channel

Logic level 0 +1 V maximum
Logic level 1 +3.5t0 +30 V

Pull up current 0.5 mA

Event counter

Max. input frequency | 50 Hz

Min. pulse width 1 msec

Support protocol ADAM ASCII
Watchdog timer 1.6 second (System)
Power supply +10 to +30 Vpc (non-regulated)

Power consumption

1.2 W @ 24 Vpc
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Figure A-3 ADAM-4012 Function Diagram
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A.4 ADAM-4013 RTD Input Module

Table A-6 ADAM-4013 Specifications

RTD channel number

1

Input type Pt or Ni RTD
Output RS-485 (2-Wire)
speed (in bps) 1200, 2400, 4800, 9600, 19.2K, 38.4K,

Maximum distance

57.6K, 115.2K
4000 ft. (1200 m.)

Accuracy +0.1% or better
Zero drift +3uV/C

Span drift +25 ppm/C

Input connections 2, 3 or 4 wires
Isolation-rated voltage | 3000 Vpc

CMR @ 50/60 Hz 150 dB

NMR @ 50/60 Hz 100 dB

Sampling rate 10 samples/second
Input impedance 2 MQ

Support protocol ADAM ASCII
Watchdog timer 1.6 second (System)
Power supply +10 to +30 Vpc (non-regulated)

Power consumption

0.7 W @ 24 Ve
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Figure A-4 ADAM-4013 Function Diagram
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A.5 ADAM-4016 Analog Input/Output Module

Table A-7 ADAM-4016 Specifications

Al channel number

1

+15mV,+50 mV, £100 mV, £500 mV

Al range and £20 mA
Output RS-485 (2-wire)
Speed (bps) 1200, 2400, 4800, 9600, 19.2K, 38.4K,

Maximum distance

57.6K, 115.2K
4000 ft. (1200 m)

Input impedance

Voltage: 2 MQ, Current: 125 Q

Al isolation voltage

3000 Vpc

Al resolution

16-bit

Al sampling rate

10 samples/second

Al accuracy

+0.05% or better

Al zero drift +6 uV /C

Al span drift +25 ppm/C

AI CMR @ 50/60 Hz | 150 dB

AINMR @ 50/60 Hz | 100 dB

AOQO channel number 1

AO range 0~10V

AQ drive current 30 mA

AO isolation voltage 3000 Vpc

AQ accuracy 0.05% of FSR

AOQ drift + 50 ppm/C

Digital output 4 channels open collector to 30 V
Sink current 30 mA maximum load
Power dissipation 300 mW

Support protocol ADAM ASCII
Watchdog timer 1.6 second (System)

Power requirements

+10 to +30 Vpc (non-regulated)

Power consumption

22 W @ 24 Vpc
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A.6 ADAM-4017/4017+ 8-Channel Analog Input Module

Table A-8 ADAM-4017/4017+ Specifications

Al channel number

ADAM-4017:

6 differential and 2 single-ended
ADAM-4017+:

8 differential

Input type mV, Vand mA
ADAM-4017:
+150 mV, £500 mV, 1 V, £5 V, 10 V
and £20 mA

Input range ADAM-4017+:

+150 mV, £500 mV, 1 V,£5V, £10 V,
+20 mA and 4~20 mA

Output
speed (bps)

Maximum distance

RS-485 (2-wire)

1200, 2400, 4800, 9600, 19.2K, 38.4K,
57.6K, 115.2K

4000 ft. (1200 m)

Isolation voltage 3000 Vpc

Resolution 16-bit

Sampling rate 10 samples/second (total)

Bandwidth 13.1 Hz

Accuracy +0.1% or better

Zero drift +6 uV/C

Span drift +25 ppm/C

CMR @ 50/60 Hz 120 dB

NMR @ 50/60 Hz 100 dB

Input impedance Voltage: 20 MQ, Current: 120 Q

Support protocol ADAM ASCII (ADAM-4017 & 4107+)
MODBUS/RTU (ADAM-4017+ only)
ADAM-4017: System (1.6 second)

Watchdog timer ADAM-4017+:

System (1.6 second) and communication

Power requirements

+10 to +30 Vpc (non-regulated)

Power consumption

1.2 W @ 24 Ve
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Figure A-6 ADAM-4017/4017+ Function Diagram
The use of a 125 ohm external resistor is when only 4017
needs one. The resistor is contained internally for the ADAM-
4017+ and doesn’t need to be include externally.
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A.7 ADAM-4018/4018+ 8-channel Analog Input Module
Table A-9 ADAM-4018/4018+ Specifications

Al channel number

ADAM-4018:

6 differential and 2 single-ended
ADAM-4018+:

8 differential

Input type

Thermocouple with mV, V, or mA

Input range

J,K, T, E, R, S and B Thermocouple
ADAM-4018:

+15 mV, 50 mV, £100 mV, 500 mV,
+1 V,£2.5 Vand £20 mA
ADAM-4018+:

+20 mA and 4~20 mA

Output
speed (bps)

Maximum distance

RS-485 (2-wire)

1200, 2400, 4800, 9600, 19.2K, 38.4K,
57.6K, 115.2K

4000 ft. (1200 m)

Isolation voltage 3000 Vpc

Resolution 16-bit

Sampling rate 10 samples/second (total)

Bandwidth 13.1 Hz

Accuracy +0.1% or better

Zero drift +6 uV/C

Span drift +25 ppm/C

CMR @ 50/60 Hz 120 dB

NMR @ 50/60 Hz 100 dB

Input impedance Voltage: 20 MQ, Current: 120 Q

Support protocol ADAM ASCII (ADAM-4018 & 4108+)
MODBUS/RTU (ADAM-4018+ only)
ADAM-4018: System (1.6 second)

Watchdog timer ADAM-4018+:

System (1.6 second) and communication

Power requirements

+10 to +30 Vpc (non-regulated)

Power consumption

0.8 W @ 24 Vpc

Burn-out detection

All T/C input (ADAM-4018+ only)
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Table A-10 ADAM-4018/4018+ Range Accuracy for
Thermocouple

Input

s | e |l Mo
(Hex)

OF (J)ttl;e;glgfguple +1.0 +1.5 C
OF | {anermocoule | g s15 | T
10| Toremmeeauple | 210 s15 | T
2 S| 2 | @ | ©
5 Semnm | 2 | @ | ©
14 B thermocouple 0 130 C

500 to 1800 ‘C

NOTE: Because the CJC sensor of ADAM-4018 is located in
the side of channel 0 to 4, the measurement will have the
difference + 1 °C between channel 0 ~ 4 and channel 5 ~ 7.
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Figure A-7 ADAM-4018/4018+ Function Diagram
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A.8 ADAM-4018M 8-channel Analog Input Data Logger

Table A-11 ADAM-4018M Specifications

Al channel number

6 differential and 2 single-ended

Input type

mV, V and mA

Input range

J,K, T, E, R, S and B Thermocouple
+15mV, £50 mV, £100 mV, £500 mV, and
+20 mA

Output
speed (bps)

Maximum distance

RS-485 (2-wire)
1200, 2400, 4800, 9600, 19.2K, 38.4K,
57.6K, 115.2K

4000 ft. (1200 m)

Isolation voltage 500 Vpc

Resolution 16-bit

Sampling rate 10 samples/sec(total)

Bandwidth 13.1 Hz

Accuracy +0.1% or better

Zero drift +6 1 V/C

Span drift +£25 ppm/C

CMR @ 50/60 Hz 120 dB

NMR @ 50/60 Hz 100 dB

Input impedance Voltage: 20 MQ, Current: 120 Q

Storage capacity 128 KB Flash memory

Standard log 38,000 samples (total)

Event log 16,300 samples (total)

Mixed log 16,300 data samples and 9,300 event
samples (total)

Storage type Write to end of memory, or circular memory

Logging mode Standard log, Event log or Mixed log

Sampling interval

2 second to 18 hours

Measurement duration

330 minutes to 20 years

Support protocol

ADAM ASCII

Watchdog timer

1.6 second (System)

Power requirements

+10 to +30 Vpc (non-regulated)

Power consumption

1.8 W @ 24 Vpe
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Table A-12 ADAM-4018M Range Accuracy for Thermocouple

Input

| s | | M|
(Hex)

OE g)tt}:)e;g‘(;’fguple +1.0 +1.5 T
OF Igttohig%iguple +1.0 +1.5 T
10 _Tlgz)egnzgg‘igle +1.0 +1.5 C
11 g:gi%g%c%lple +1.0 +1.5 T
o Aot | s | s |
o e | s | a5 |
o Bt |0 | w0 | ¢

NOTE: Because the CJC sensor of ADAM-4018M is located in
the side of channel 0 to 4, the measurement will have the
difference + 1 C between channel 0 ~ 4 and channel 5 ~ 7.
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A.9 ADAM-4019+

8-Channels Universal Analog Input

Module

Table A-13 ADAM-4019+ Specifications

Al channel number

8

Input type

V, mV, mA and T/C

Input range

Vi1V, 225V, 55V, £10V

mV: 1100 mV , 500 mV

mA: 120 mA (with120 Q resister)
4~20 mA(with 120 Q resister)

Thermocouple:

J 0to760C

K 0to1370C

T -100 to 400 C

E  0to 1400 C

R 500to 1750 °C

S 500 to 1750 'C

B 500 to 1800 'C

Isolation voltage 3000 Vpc

Resolution 16-bit

Sampling rate 10 samples/sec (total)

Input impedance 20 MQ

Accuracy 10.1% or better

Zero drift +6 ¢ V/C

CMR @ 50/60 Hz | 120 dB

NMR @ 50/60 Hz | 100 dB

Span drift +25 ppm/C

Support protocol | ADAM ASCII and MODBUS/RTU
Watchdog timer System (1.6 second) and communication

Power requirements

+10 to +30 Vpc (non-regulated)

Power consumption

1.0 W @ 24 Vpc

Burn-out detection

+4~20mA and all Thermocouple input
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Figure A-9 ADAM-4019+ Function Diagram
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A.10 ADAM-4021/4024 Analog Output Module

Table A-14 ADAM-4021/4024 Specifications

Input
speed (bps)

Maximum distance

RS-485 (2-wire)

1200, 2400, 4800, 9600, 19.2K, 38.4K,
57.6K, 115.2K

4000 ft. (1200 m)

AO channel number ADAM-4021: 1
ADAM-4024: 4
Output type mA, V
Output range 0~20 mA, 4~20 mA and 10 V
Accuracy ADAM-4021:
+0.1% of FSR for current output
+0.2% of FSR for voltage output
ADAM-4024:
+0.1% of FSR for current output
+0.1% of FSR for voltage output
Resolution 12-bit

Readback accuracy

+0.1% of FSR (ADAM-4021 only)

Zero drift

voltage output +30 uV/C
current output +0.2 pA/C
Span temperature o
+
coefficient 25 ppm/C
Isolation rated voltage | 3000 Vpc

Programmable output

0.125 to 128 mA/second

slope 0.0625 to 64 V/second
Current load resistor 0 to 500 (2 (source)
Bandwidth 100 samples/second

Output impedance

0.5Q

(Table continued on next page)
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Support protocol

ADAM-4021:
ADAM ASCII
ADAM-4024:
ADAM ASCII and MODBUS/RTU

Watchdog timer

ADAM-4021:

System (1.6 second)

ADAM-4024:

System (1.6 second) and communication

Power supply

+10 to +30 Vpc (non-regulated)

Power consumption

ADAM-4021:
1.4 W @ 24 Ve
ADAM-4024:
3.0 W @ 24 Vpc
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Figure A-10 ADAM-4021 Function Diagram
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Figure A-11 ADAM-4024 Function Diagram
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A.11 ADAM-4050 Digital 1/0 Module

Table A-15 ADAM-4050 Specifications

DI/O channel number

7 digital inputs
8 digital outputs

Input/Output
speed (bps)

Maximum distance

RS-485 (2-wire)
1200, 2400, 4800, 9600, 19.2K,
38.4K, 57.6K, 115.2K

4000 ft. (1200 m)

Digital output
Sink-current
Power dissipation

Open collector to 30 V
30 mA maximum
300 mW

Digital input level
Logic level 0

+1 V maximum

Logic level 1 +3.5t0+30V

Pull-up current 0.5 mA, 10K resistor to +5 V
Support protocol ADAM ASCII

Watchdog timer 1.6 second (System)

Power supply +10 to +30 Vpc (non-regulated)

Power consumption

0.4 W @ 24 Vpc
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A.12 ADAM-4051/4052 Isolated Digital Input Module

Table A-16 ADAM-4051/4502 Specifications

DI/O channel number ADAM-4501: 16 digital inputs
ADAM-4052: 8 digital inputs
(6 fully independent isolated
channels, and 2 isolated channels
with common ground)

Input/Output RS-485 (2-wire)

speed (bps) 1200, 2400, 4800, 9600, 19.2K,
38.4K, 57.6K, 115.2K

Maximum distance 4000 ft. (1200 m)

Digital input level

ADAM-4051:

Dry Contact:

Logic level 0: Close to GND

Logic level 1: Open

Wet Contact:

Logic level 0: +3V maximum

Logic level 1: +10 to 50V

ADAM-4052:

Logic level 0: +1V maximum

Logic level 1: +3 to 30V

Input resistance ADAM-4051: 5.2 k(2
ADAM-4052: 3 k()

Isolation voltage ADAM-4051: 2500 Vpc
ADAM-4052: 5000 Vgrums

Over-voltage protect 70 Vpc (ADAM-4051 only)

Support protocol ADAM-4051:
ADAM ASCII and MODBUS/RTU
ADAM-4052:
ADAM ASCII

(Table continued on next page)
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Watchdog timer ADAM-4051:

System (1.6 second) and
communication
ADAM-4052:

System (1.6 second)

Power supply +10 to +30 Vpc (non-regulated)

Power consumption ADAM-4051:1.0 W @ 24 Vpc
ADAM-4052:0.4 W @ 24 Vpc
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Figure A-13 ADAM-4051/4052 Function Diagram
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A.13 ADAM-4053 16-channel Digital Input Module

Table A-17 ADAM-4053 Specifications

DI/O channel number

16 digital inputs

Input/Output
speed (bps)

Maximum distance

RS-485 (2-wire)

1200, 2400, 4800, 9600, 19.2K,
38.4K, 57.6K, 115.2K

4000 ft. (1200 m)

Digital input level
Dry Contact:
logic level 0:
logic level 1:
Wet Contact:
logic level 0:
logic level 1:

Close to GND
Open

+2V maximum
+4 to +30 V

Effective distance
(Dry contact only)

500 m maximum

Support protocol ADAM ASCII
Watchdog timer 1.6 second (System)
Power supply +10 to +30 Vpc (non-regulated)

Power consumption

1.0 W @ 24 Ve
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Figure A-14 ADAM-4053 Function Diagram
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A.14 ADAM-4055 Isolated Digital Input/Output Module

Table A-18 ADAM-4055 Specifications

DI/O channel 8 digital inputs

number 8 digital outputs

Input/Output RS-485 (2-wire)

speed (bps) 1200, 2400, 4800, 9600, 19.2K, 38.4K,

Maximum distance

57.6K, 115.2K
4000 ft. (1200 m)

Isolation voltage 2500 Vpc
Opto-isolator 25 us
response time

Over-voltage protect | 70 Vpc
ESD (Electro Static | 2000 Vpc
Discharge)

Digital input level

Dry Contact:

Logic level 0: Open
Logic level 1: Close to GND
Wet Contact:

Logic level 0:
Logic level 1:

+3V maximum
+10 to 50V

Digital output
Sink-current
Power dissipation

Open collector to 40 V
200 mA maximum
Channel: 1W maximum

Total: 2.2W (8 channels)

LED Indicator: On: Active

Off: Non-active
Support protocol ADAM ASCII and MODBUS/RTU
Watchdog timer System (1.6 second) and communication
Power supply +10 to +30 Vpc (non-regulated)

Power consumption

1.0 W @ 24 Ve
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A.15 ADAM-4056S 12-channel Sink Type Isolated Digital

Output Module

Table A-19 ADAM-4056S Specifications

DO channel number

12 digital outputs (sink type)

Input/Output
speed (bps)

Maximum distance

RS-485 (2-wire)

1200, 2400, 4800, 9600, 19.2K, 38.4K,
57.6K, 115.2K

4000 ft. (1200 m)

Digital output

Power dissipation

Open Collector to +40V
200 mA maximum
Channel: 1W maximum
Total: 2.2W (8 channels)

Isolation voltage 5000 Ve
Support protocol ADAM ASCII and MODBUS/RTU
LED Indicator On: Active

Off: Non-active
Watchdog timer System (1.6 second) and communication
Power supply +10 to +30 Vpc (non-regulated)

Power consumption

1.0 W @ 24 Ve
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Figure A-16 ADAM-4056S Function Diagram
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A.16 ADAM-4056SO 12-channel Source Type Isolated

Digital Output Module

Table A-20 ADAM-4056S0 Specifications

DO channel number

12 digital outputs (source type)

Input/Output
speed (bps)

Maximum distance

RS-485 (2-wire)

1200, 2400, 4800, 9600, 19.2K, 38.4K,
57.6K, 115.2K

4000 ft. (1200 m)

Digital output VCC: +10~ +35V

1A (per Channel)
Isolation voltage 5000 Ve
Support protocol ADAM ASCII and MODBUS/RTU
LED Indicator On: Active

Off: Non-active
Watchdog timer System (1.6 second) and communication
Power supply +10 to +30 Vpc (non-regulated)

Power consumption

1.0 W @ 24 Ve
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Figure A-17 ADAM-4056SO Function Diagram
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A.17 ADAM-4060 Relay Output Module

Table A-21 ADAM-4060 Specifications

DO channel number

4 channel relay
(2 form A, 2 form C)

Input
speed (bps)

Maximum distance

RS-485 (2-wire)

1200, 2400, 4800, 9600, 19.2K,
38.4K, 57.6K, 115.2K

4000 ft. (1200 m)

Contact rating

AC: 0.6 A@125 V

(Resistive) 0.3 A@250 V
DC:2 A@30V

0.6 Aw 110V
Breakdown voltage 500 Vac (50/60 Hz)
Relay on time (typical) | 3 ms
Relay off time (typical) | 2 ms
Total switching time 10 ms
Insulation resistance 1 GQ minimum at 500 Vpc
Support protocol ADAM ASCII
Watchdog timer 1.6 second (System)
Power supply +10 to +30 Vpc (non-regulated)

Power consumption

0.8 W @ 24 Ve
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Figure A-18 ADAM-4060 Function Diagram
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A.18 ADAM-4068/4069 8-channel Relay Output Module

Table A-22 ADAM-4068/4069 Specifications

DO channel number

8 channel relay
(4 form A, 4 form C)

Contact rating
(Resistive)

ADAM-4068:

AC: 0.6A @ 125V
0.3A @ 250V

DC: 2A @ 30V
0.6 @ 110V

ADAM-4069:

AC: 5A @ 240V

DC: 5A @ 30V

Breakdown voltage

ADAM-4068:

500 Vac (50/60 Hz)
ADAM-40609:

1000 Vac (50/60 Hz)

Insulation resistance

1 GQ minimum at 500 Vpc

Relay on time (typical)

ADAM-4068: 3 ms
ADAM-4069: 5 ms

Relay off time (typical)

ADAM-4068: 4 ms
ADAM-4069: 5.6 ms

Support protocol ADAM ASCII and MODBUS/RTU
Watchdog timer System (1.6 second) and
communication
Power supply +10 to +30 Vpc (non-regulated)
Power consumption ADAM-4068:
0.6 W @ 24 Vpc
ADAM-4069:
2.2 W @ 24 Vpc
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Figure A-19 ADAM-4068/4069 Function Diagram
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A.19 ADAM-4080 Counter/Frequency Input Module

Table A-23 ADAM-4080 Specifications

Input channel number

2 independent 32-bit counters

Input frequency

50 kHz maximum

Input mode Isolated or non-isolated
Isolation input level
Logic level 0 +1 V maximum

Logical level 1

+3.5Vto+30V

Isolation voltage

2500 VRMS

Non-isolation input level

Programmable threshold

Logic Ievel 0 0 to +5 V (default = 0.8 V)
Logic level 1 0 to+5 V (default=2.4 V)
Input pulse width >10 psec

Maximum count

4,294,967,295 (32 bits)

Programmable digital
noise filter

2 psec to 65 msec

Alarming Alarm comparators on each counter
Preset type Absolute or relative

Frequency measurement

Range 5 Hz to 50 KHz

Programmable built-in

gate time 1.0/0.1 sec

Digital output channels
Sink current

2 channels open collector to 30 V
30 mA max. load

Power dissipation 300 mW
Support protocol ADAM ASCII
Watchdog timer 1.6 second (System)

Power requirements

+10 to +30 Vpc (non-regulated)

Power consumption

2.0 W@ 24 Ve
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Figure A-20 ADAM-4080 Function Diagram
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A.20 ADAM-4080D Counter/Frequency Input Module with

LED Display

Table A-24 ADAM-4080D Specifications

Input channels

2 independent 32-bit counters

Input frequency 50 kHz maximum
Input mode Isolated or non-isolated
Isolation input level

Logic level 0 +1 V max

Logical level +3.5Vto+30V
Isolation voltage 2500 Vrums

Non-isolation input level
Logic Ievel 0
Logic level 1

Programmable threshold
0 to +5 V (default = 0.8 V)
0to+5 V (default=2.4 V)

Input pulse width

>10 psec

Maximum count

4,294,967,295 (32 bits)

Programmable digital
noise filter

2 psec to 65 msec

Alarming High and Low comparators on counter 0
Frequency Measurement

Range 5 Hz to 50 KHz

Programmable built-in

gate time 1.0/0.1 sec

Display

LED indicator 5-digit readout; CH 0 or
CH 1 (programmable)

Digital Output Channels
Sink current

2 channels Open collector to 30 V
30 mA max. load

Power dissipation 300 mW
Support protocol ADAM ASCII
Watchdog timer 1.6 second (System)

Power requirements

+10 to +30 Vpc (non-regulated)

Power consumption

2.0 W @ 24 Vpe
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Figure A-21 ADAM-4080D Function Diagram
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Data Formats and I/0 Ranges

B.1 Analog Input Formats

The ADAM analog input modules can be configured to transmit data to
the host in one of the following data formats:

-Engineering Units

-Percent of FSR

-Twos complement hexadecimal
-Ohms

B.1.1 Engineering Units

Data can be represented in engineering units by assigning bits 0 and 1
of the data format/checksum/integration time parameter with value 00.

This format presents data in standard units such as degrees, volts,
millivolts and milliamps. When the value in engineering format is
converted to computer language, it is presented in seven characters.
These characters may include sign and decimals. However, the number
of characters can not exceed seven.

Data is grouped into a plus (+) or minus (-) sign, followed by five
decimal digits and a decimal point. The input range which is employed
determines the resolution or the number of decimal places used as
illustrated in the following examples:

Example 1

The input value is -2.65 and the corresponding analog input module is
configured for a range of +5 V. The response to the Analog Data In
command is: -2.6500 (cr)

Example 2

The input value is 305.5°C, and the analog input module is configured
for a type J thermocouple whose range is (0°C to 760° C). The response
to the Analog Data In command is:  +305.50 (cr)

Example 3

The input value is +5.653 V. The analog input module is configured for
a £5 V range. When the engineering unit format is used, the ADAM
Series analog input modules are configured so that they automatically
provide an over-range capability. The response to the Analog Data In
command in this case is: +5.6530 (cr)
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B.1.2 Percent of FSR

This mode is used by setting bits 0 and 1 of the data format/checksum
/integration time parameter to 01. The format used in Percent of FSR
consists of a plus (+) or minus (-) sign followed by five decimal digits
including a decimal point. The maximum possible resolution is 0.01%
with the decimal point fixed.

Data are given as the ratio of the input signal to the full-scale range.
Example 1

The input value is +2.0 V. The input module is configured for a range
of £5 V. The response to the Analog Data In command is as follows:

+040.00 (cr)

The full calibrated voltage range ranges from -100% to 100% as
voltage input ranges are always bipolar. A £5 V input would range
from -5 \'%
(-100%) to 5 V (100%).

In this example the input is represented by +40% of the full-scale range
which equals to (+(40/100) x 5 V =+2.0 V) the actual input value.

Example 2

The input value is 652.5°C, and a type E thermocouple (0°C to 1000°C)
is configured in the analog input module. The response to the Analog
Data In command is:

+065.25 (cr)

The result shows that the value of the input (652.5°C) is 65.25% of the
full-scale range (1000° C).

Thermocouple input ranges are always assumed to be bipolar with zero
being the point of symmetry. This holds true regardless of the specified
range of operation. For example, when we use a type J thermocouple
(0°C to 760°C), 760°C corresponds to +100% and 0°C corresponds to
0%. Even if 0°C lies outside of the specified operation range for the
thermocouple, zero will remain as the point of symmetry. For instance,
a type B thermocouple is specified for operation from +500° C to
+1800° C. In this case +1800° C corresponds to + 100% and 500° C
corresponds to +27.77%.
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The percentage is related to the full span of the configured range. For
instance, a nickel RTD is specified for -80° C to +100° C. Then, the
lower value of -80°C equals to 0% of span and the upper value of +100°
C equals to 100% of span.

In the FSR mode, an over-range feature is automatically invoked by the
ADAM analog input modules if the value exceeds the uppermost value
of the input range. For instance, an analog module which is configured
for a £5 V range has one of the values reading + 5.5V. The resulting
value would then be 110%.

The readings must fall within the input range for accuracy assurance.
Although they are typically linear readings, anything which falls
between £100% and +115% limits may not be accurate. Furthermore,
readings beyond these limits are neither accurate nor linear.

B.1.3 Twos complement hexadecimal

Twos Complement Hexadecimal format presents the data in ASCII
hexadecimal form providing a rapid communication, high resolution
and easy conversion to computer-compatible integer format.

In order to indicate twos complement hexadecimal, bits 0 and 1 of the
data format/checksum/integration time parameter must be set to 10.
This format displays data in the form of a 4-character hexadecimal
string.

This string represents a 16-bit twos complement binary value. Positive
full scale is denoted as 7FFF (+32,767) while negative full scale is
represented by the value 8000 (-32,768). The resolution is digit one at
the least significant bit (LSB) of 16 bits.

Example

The input value is -1.234 V. An analog input module is configured for a
+5 V range. The value returned is: E069 (cr)

This value is equivalent to the signed integer -8087.

Input ranges with voltage and milliamp values are used with the full
calibrated voltage range from 8000 to 7FFF. For instance, an ADAM-
4011 module is given a +5 V input range. In this case, -5 V is
represented as 8000h and +5 V is denoted as 7FFFh.

When thermocouple input ranges are used, an input range which is
bipolar and symmetric at zero is assumed. The following table provides
several examples.
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Thermocouple Temperature Range Temperature Range
Type (Degrees) (Hex)
J 0° Cto 760° C 0000h - 7FFFh
T -100° C to 400° C E000h - 7FFFh
R 500° Cto 1750° C 2492h - 7FFFh

The given span of the specified range is used to determine the RTD
input ranges for twos complement hexadecimal values. For an example,
if the nickel RTD is specified for the range -80° C to +100° C, the
corresponding values in hexadecimal notation would be 8000h to
7FFFh.

B.1.4 Ohms
To indicate ohms, set bits O and 1 of the data
format/checksum/integration time parameter to 11.

The ohms format allows you to read the value of the RTD resistance in
ohms. It consists of a “+” or “-” sign followed by five decimal digits
and a decimal point. The resolution (position of the decimal point) of
Platinum-Nickel RTDs is 10 m Q. (two decimal places).

For example, a 100 Q platinum RTD specified for -100°C to +100°C
has +100°C corresponding to +138.50 Q and -100°C corresponding to
+060.60 Q.

The measurable resistance values are as given below:

The format is Type, Bottom Tem. (ohm) ~ Top Temp. (ohm)

BAI -200(7.95) ~ 600(145.85)

PT-100 (0.385) -50(80.31) ~ +150(157.31)
PT-100 (0.392) -50(79.96) ~ +150(158.29)
PT-100 (0.385) 0(100.00) ~ +100(138.50)
PT-100 (0.392) 0(100.00) ~+100(139.16)
PT-100 (0.385) 0(100.00) ~ +200(175.84)
PT-100 (0.392) 0(100.00) ~ +200(177.13)
PT-100 (0.385) 0(100.00) ~ +400(247.04)

PT-100 (0.392) 0(100.00) ~ +400(249.56)
PT-100 (0.385)  -200(18.49) ~ +200(175.84)
PT-100 (0.392)  -200(18.49) ~ +200(177.13)

PT-1000 -40(842.7) ~ +160(1610.4)
Balco-500 -30(397.05) ~ +120(723.44)
Ni604-518 -80(410.73) ~ +100(917.33)
Ni604-518 0(604) ~ +100(917.33)
Ni508A 0(507) ~ 100(772)

Ni508B -50(400.14) ~ 200(1099.89)
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B.2 Analog Input Ranges

Range .
Code Input .Ra.n ge Data Formats +F.S. Zero -F.S. Dlsplay§d
Description Resolution

(hex)
Engineering +15.000 | £00.000 | -15.000 | 1pv
Units

00 +£15mV % of FSR +100.00 | £000.00 | -100.00 | 0.01%
Twos 7FFF 0000 8000 | 1LSB*
Complement
Engineering +50.000 | £00.000 | -50.000 | 1 pv
Units

01 £50mV % of FSR +100.00 | £000.00 | -100.00 | 0.01%
Twos 7FFF 0000 8000 | 1LSB*
Complement
Engineering +100.00 | £000.00 | -100.00 | 10 pv
Units

02 £100 mV % of FSR +100.00 | £000.00 | -100.00 | 0.01%
Twos 7FFF 0000 8000 | 1LSB*
Complement
Engineering +500.00 | £000.00 | -500.00 | 10 pv
Units

03 £500 mV % of FSR +100.00 | £000.00 | -100.00 | 0.01%
Twos 7FFF 0000 8000 1 LSB*
Complement
g‘ggeermg +100.00 | +0.0000 | -1.0000 | 100.00 pv

04 £1V % of FSR +100.00 | £000.00 | -100.00 | 0.01%
Twos TFEF 0000 8000 1 LSB*
Complement
g‘;%;:ee““g +2.5000 | +0.0000 | -2.5000 | 100.00 pv

05 £25V % of FSR +100.00 | £000.00 | -100.00 | 0.01%
Twos 7FFF 0000 8000 1 LSB*
Complement
Engincering +20.000 | +00.000 | -20.000 | 1pv
Units

06 £20 mV % of FSR +100.00 | £000.00 | -100.00 | 0.01%
Twos 7FFF 0000 8000 1 LSB*
Complement
Engineering 420.000 | £00.000 | -20.000 | 1pA
Units

07 +4-20mA % of FSR +100.00 | £000.00 | -100.00 | 0.01%
Twos TFFF 0000 8000 1 LSB*

Complement
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Range Input Range
Code put Rang Data Formats +F.S. Zero -F.S. Displayed
Description
(hex)
Engineering +10.000 | £00.000 | -10.000 | Resolution
Units
08 £10mV % of FSR +100.00 | +000.00 | -100.00 | I pv
Twos 7FFF 0000 8000 0.01%
Complement
Engineering +5.0000 | £0.0000 | -5.0000 | 1LSB*
Units
09 £5V % of FSR +100.00 | +000.00 | -100.00 | 100.00 pv
Twos 7FFF 0000 8000 0.01%
Complement
Engineering +1.0000 | £0.0000 | -1.000 1 LSB*
Units
0A £1V % of FSR +100.00 | +000.00 | -100.00 | 100.00 pv
Twos 7FFF 0000 8000 0.01%
Complement
Engineering +500.00 | +£000.00 | -500.00 | 1LSB*
Units
0B +£500 mV % of FSR +100.00 | £000.00 | -100.00 | 10 pv
Twos 7FFF 0000 8000 0.01%
Complement
Engineering +150.00 | £000.00 | -150.00 | 1LSB*
Units
0C +£150 mV % of FSR +100.00 | £000.00 | -100.00 | 10 pv
Twos 7FFF 0000 8000 0.01%
Complement
g*r‘ft‘:ee”“g +20.000 | +£00.000 | -20.000 | 1LSB*
0D £20mV % of FSR +100.00 | £000.00 | -100.00 | 1pv
Twos 7FFF 0000 8000 0.01%
Complement
Range Maximum Minimum .
Code Input Rapge Data Formats | Specitied Specitied Dlsplaygd
Description f : Resolution
(hex) Signal Signal
Engineering o
Type B +760.000 +000.00 0.01°C
OE Thermocouple | % of FSR +100.00 +000.00 0.01%
0°C to 760°C Twos 7FFF 0000 1 LSB*
Complement

Appendix B Data Formats and 1/0 Ranges B-7




Data Formats and I/0 Ranges

Range Input Range Maximum Minimum Displaved
Code put Rang Data Formats Specified Specified paye
Description g : Resolution
(hex) Signal Signal
Engineering o
Type K Units +1370.0 +0000.0 0.1°C
OF Thermocouple % of FSR +100.00 +000.00 0.01%
0°C to 1370°C Twos 7FFF 0000 1 LSB*
Complement
Engineering o
Type T Units +400.00 -100.00 0.01°C
10 Thermocouple % of FSR +100.00 -0.25.00 0.01%
-100°C to 400°C | Twos TFFF E000 1 LSB*
Complement
Engineering o
Type E Units +1000.0 +0000.0 0.1°C
11 Thermocouple % of FSR +100.00 +000.00 0.01%
0°C to 1000°C Twos 7FFF 0000 1 LSB*
Complement
Engineering o
Type R Units +1750.0 +0500.0 0.1°C
12 Thermocouple % of FSR +100.00 +028.57 0.01%
500°C to 1750°C | Twos 7FFF 2492 1 LSB*
Complement
Engineering o
TypoS B +1750.0 +0500.0 0.1°C
13 Thermocouple % of FSR +100.00 +028.57 0.01%
500°C to 1750°C | Twos 7FFF 2492 1 LSB*
Complement
Engineering o
Type B Units +1800.0 +0500.0 0.1°C
14 Thermocouple % of FSR +100.00 +027.77 0.01%
500°C to 1800°C | Twos 7FFF 2381 1 LSB*
Complement
Engineering o
100.00 O Units +100.00 -100.000 0.1°C
Platinum RTD % of FSR +100.00 +000.00 0.01%
20 a=.00385 Twos
= .
-100°C to 100°C | Complement | /'1F 8000 ILSB
Ohms +138.50 +060.60 10 mQ
Engineering o
- +100. +000. .
100.00 O Units 100.000 000.00 0.1°C
Platinum RTD % of FSR +100.00 +000.00 0.01%
2 a=.00385 Twos
. *
0°C to 100°C Complement TFFE 0000 ILSB
Ohms +138.50 +100.00 10 mQ
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Range Input Range Maximum Minimum Displaved
Code put Rang Data Formats Specitied Specitied paye
Description : : Resolution
(hex) Signal Signal
100.00 Engineering o
Platinum RTD Units +200.00 +000.00 0.01°C
a=.00385 % of FSR +100.00 +000.00 0.01%
22 0°C to 200°C
° Twos TFFF 0000 1 LSB*
Complement
Ohms +175.84 +100.00 10 mQ
Engineering o
- +600. +000. .
100.00 Q Units 600.00 000.00 0.01°C
Platinum RTD % of FSR +100.00 +000.00 0.01%
2 o =.00385 Twos
N *
0°C10600°C | Complement | 'FFF 0000 I'LSB
Ohms +313.59 +100.00 10 mQ
Engineering
; +00. -100. .01°
100.00 © Units 00.00 00.00 0.01%C
Platinum RTD % of FSR +100.00 +000.00 0.01%
24 a=.00392 Twos
N ¥
-100°C t0 100°C | Complement | ''FF 8000 ILSB
Ohms +139.16 +060.60 10 mQ
Engineering o
- + . + A A
100.00 © Units 100.00 000.00 0.01°C
Platinum RTD % of FSR +100.00 +000.00 0.01%
% a=.00392 Twos
. *
0°C to 100°C Complement TFEE 0000 I LSB
Ohms +139.16 +100.00 10 mQ
Engineering o
- + . + A A
100,00 Q Units 200.00 000.00 0.01°C
Platinum RTD % of FSR +100.00 +000.00 0.01%
26 a=.00392 Twos
N *
0°C to 200°C Complement | "TFF 0000 ILSB
Ohms +177.13 +100.00 10 mQ
Engineering
; +600. +000. .01°
100.00 © Units 600.00 000.00 0.01°C
Platinum RTD % of FSR +100.00 +000.00 0.01%
2 a=.00392 Twos
- &
0°C to 600°C Complement TFFE 0000 I LSB
Ohms +317.28 +100.00 10 mQ
Erl‘l"i:’t‘“ee”“g +100.000 -80.00 0.01°C
120 Q S 0
23 Nickel RTD ]{tx of FSR +100.00 +000.00 0.01%
-80°C to 100°C Wos 7FFF 8000 1 LSB*
Complement
Ohms +200.64 +066.60 10 mQ
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Range Input Ranee Maximum Minimum Displaved
Code put Rang Data Formats Specitied Specitied pay
Description : : Resolution
(hex) Signal Signal
Engineering o
; +100. +000. .
100.00 © Units 100.00 000.00 0.01°C
Nickel RTD % of FSR +100.00 +000.00 0.01%
2 a=.00392 Twos
. *
0°C to 100°C | Complement TFFE 0000 I'LSB
Ohms +200.64 +120.00 10 mQ
NOTE: * Resolution is one LSB of 16 bits
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B.3 Analog Output Formats

You can configure ADAM analog output modules to receive data from
the host in one of the following data formats:

-Engineering Units

-Percent of FSR

-Twos complement hexadecimal

Data for ADAM modules can be used in any one of the following data
formats:

B.3.1 Engineering Units

This format is chosen by setting bits 0 and 1 of the data format/slew
rate/checksum parameter to 00.

Data are presented in natural units such as milliamps. When the value
in engineering format is converted to computer language, it is presented
in six characters. These characters are ordered as two decimal digits, a
decimal point, and then three decimal digits. As a result, the resolution
is 5 pA.

For example, an analog output module (address 01h) is configured for a
0 to 20 mA range. If the output value is + 4.762 mA, the format of the
Analog Data Out command would be #0104.762(cr).

B.3.2 Percent of Span

The Percent of Span format is employed by setting bits 0 and 1 of the
data format/slew rate/checksum parameter to O1.

This format consists of a “+”” or “-” sign, three decimal digits, a decimal
point and two decimal digits. Data are presented as the value sent by the
output signal relative to the span of the output (percent of span).

The maximum resolution is 0.2% of the span (5 pA for the 0 to 20 mA
output range); therefore, the desired output value is 10 mA. The format
of the Analog Data Out command is as follows:

#01+050.00 (cr). It indicates that the output is at 50% of the span, and
the decimal point is fixed.

B.3.3 Hexadecimal

This format is selected by setting bits 0 and 1 of the data format/slew
rate/checksum parameter to 10.

ASCII’s condensed hexadecimal representation of data provides high
resolution. The format consists of a 3-character hexadecimal string
representing a 12-bit binary value. The resolution for the 0 to 20mA
output range equals to .025% of the span, which is also equivalent to
SuA. The corresponding value for 000 is OmA; likewise, the value FFF
corresponds to 20mA.
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B.4 Analog Output Ranges

Range

Maximum

Minimum

Code Input .Ra.n £e Data Formats Specitied Specitied Output .
Description p p Resolution

(hex) Signal Signal
Engineering
Units 20.000 00.000 5 pA

30 0to 20 mA % of FSR +100.00 +000.00 5 pA
H;xademmal FFF 000 5 A
Binary
Engineering
Units 20.000 04.000 5 pA

31 41020 mA % of FSR +100.00 +000.00 5 pA
H;xademmal FFF 000 5 uA
Binary
Engincering 20.000 00.000 2.442 mA
Units

32 Oto 10V % of FSR +100.00 +000.00 2.442 mA
Hexadecimal FFF 000 2.442 mA
Binary
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C.1 ADAM Dimensions

T0.00

24,00

30,0

Figure C-1 ADAM Modules Dimensions
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C.2 Installation
C.2.1 DIN-Rail Mounting

Figure C-2 DIN-Rail Adapter

Appendix C Technical Diagrams C-3



Technical Diagrams

Figure C-3 DIN-Rail Mounting
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C.2.2 Panel Mounting

=
a 7.50
i
M3 o
o o s
a 4 o]
[ i o
I (?;55&:3 .
i & =
4— 5,00 48.040

Figure C-4 Panel Mounting Bracket Dimensions
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Figure C-5 Panel Mounting
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C.2.3 Piggyback Stack

Figure C-6 Piggyback Stack
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Utility Software

D.1 ADAM-4000 Utility Software

Together with the ADAM  modules you will find a utility disk
containing utility software with the following capabilities:

- Module configuration

- Module calibration

- Data Input and Output

- Alarm settings

- Autoscan of connected modules

- Terminal emulation

The following text will give you a brief instruction howt o usethe
program.

Search the installed modules

The main screen consists of a menu bar at the top side of the screen and
a status field which displays information about the connected modules.
When the modules are conn ected well, you have to start the program
and search the modules by clicking the search icon as below. Please do
check the COM port and related settings are correct.

=10l x|

rHost COM Setting—————————
Serial Port IW
Baudrate lm
D ataBits lg—
Stop Blts |1—
Parity IF
Time Out lgg—

Search Installed Modules

Enter start address between 0 and 255 dicimal

Cancel |

fo

COM Port status @ ,

Figure D-1 Search screen
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NOTICE:  When changing configuration, calibration or alarm
parameters, you should always make sure that a window appears
notifying you that the target module has confirmed the changes.

An asterix sign “*” before the modules address indicates that the
module is in the INIT* state
Configuration

Click the sear ched m odule, which y ou would like to c onfigure. Y ou
will fin d Set up p age an d related settin gs. An ex ample is sh own in
Figure D-2 for an ADAM-4011 module.

& ADAM-4000-5000 THlity (¥ 1 0] 10| x|
File Tools Help
=&Y PC  ADAM-4T11
=g COM1 eneral Settin Data Are.
R (11)4011 Addiess |U1 HEX |1 :II DEC Reading 4 value : |+025 B0 ‘
g COM3
BaudRate : ISEDD bps j Alarm Type Setting
I hd Updat
CheckSum: I”| Enabile ’7 diszble LI
Hihg Alarmn Limit
: |Baz
Firmware Yer : “125— Update |
Input B I -
nput fange J Thermocouple Low Blarm Limit
Liata Foimat : IEngineeriﬂg Units j ’]-553.5 Update |
Intearation Time : ISD mzG0 Hz) j —&lam Status ———————————————————
Low Alarm: poo High &larm : pot
owAlam: g, igh Alam: g,
Update | [lear Lateh
Al Calibration —EventCounter——————————————|
o U, | ) | Counter Yalue IU
DI
LCIC Cal. | DI Status o Clear Event Cnt |
Read AL succesded!] @ | Y

Figure D-2 Configuration Screen

Here th ere ar e thr ee ma jor ar eas, G eneral Settin g, Data Area and Al
Calibration. Yo u m ay ch ange th e setting s by selectin g th e preferred
items and then clicking Update button.

The Checksum and Baud rate options need special attention since they
can only be changed when an ADAM module is in the INIT* state. To
place a module in INIT state, its INIT terminal should be connected to
its GN D terminal (see Baud rate and Checksum in Cha pter 2). When
the ADAM module is not in INIT mode, an error message will appear.
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After you have made all necessary changes to the module configuration,
the utility will display the process data automatically.

Calibration

Please note only analog input and output modules can be calibrated. For
example, A DAM-4011 m odule has Ze ro, Span and CJC C alibration
items. To learn what steps should be taken to calibrate both input and
output modules, please refer to Chapter 8 Calibration.

Terminal Function

When you would like t o send and receive commands on the RS-485
line directly, you can use this Terminal function in this utility.

& ADAM-4000-5000 Utility 0.06) ] 4

File | Tools Help

;I Search

—

Bave Contipuration File I

Dowinload Confignration File Ta Set Enyinanment
Baudrate Igggg bps j
D ataBits Ig
Stop Blts |1
Parity INone
Time Out Igg

COM Port status |® |

Figure D-3 Terminal Function
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You can type the ADAM A SCII command in the text box and click
Send b utton for testing the commands which are listed in Chapter 4
Command Set.

=10l x|

& ADAM-4000-5000 Ttility (Ver 3.10.08)
File Tool: Help

o] malA| T ]
E---%;'j . | [Host COM Setting——————————

=1l x|

r— Single Command

Cammand : qﬂ)

Responise:  [>+025.80

= Commad File

) File + I Brawse..
‘ Continug Send I I™ CheckSum Stap Save to File Exit |

(%'1 09:38:32
-4025.20 093832 90(ms)

Figure D-4 Terminal Function

Notice: User can refer our help file to see m ore details for ex planation of
Utility operation.

[ RTAY Y ) ADAM-SO00TCE-6000 Utlity »
[T ADAM-5510 Saries THility 3
3
*

Iﬂ ADAM Dirtver
) ADAM-4500 Series ility
ADAM-4000-5000 Utility T+ ADAM-4000-5000 Utd:ty

] Feleas Note
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D.2 The procedure for ADAM-4000 series installation guide

When user first t ime get s AD AM-4000 modules, he c an re fer f ollowing
procedure to configure and operate. Es pecially note that new ADAM-4000
modules will have de fault factory settin gs with Address setting 1, and data
format 9600, N, 8, 1. Redefine the address to avoid ID conflict if two or
more new modules are used in the same network.

Standard Installation Procedures

1. Prepare the install environment
* Host computer
* Isolated RS-232/RS-485 Converter
* AD AM module

2. Install ADAM-4000-5000 utility in host computer

3. Wiring for ADAM-4000 module

Power supply & Communication Wiring

POWER

Host 110 to 30 VDG
RS—485

4, Move hardware switch to Initial mode (For some older Adam models,
use an external wire to connect the INIT* terminal to the GND
terminal. Booting the module while connecting the INIT* terminal with
the module’s GND terminal forces the c onfiguration into a k nown state
called the INIT* state.)
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INIT* state defaults:
Baud rate: 9600
Address: 00h
Checksum: disabled

Forcing the mo dule in INIT* state does not change any p arameters in the
module’s EEPROM. When the module is in the INIT* state with its INIT*
and GND termin als shorted, all co nfiguration settings can be ch anged, and
the module will respond to all other commands normally.

Notice:
Init Mode
When the switch is set to the initial mode, the module will operate
with its factory settings. (Address 0 with data format 9600, N, 8, 1).

Normal Mode

When the switch is set to the normal mode, the module will operate
with user-defined settings. A power reset will not alter these settings.

5. Connect computer to the ADAM 1/O module using a RS-232 to RS-485,
or USB to RS-485 converter.

Option A Option B

S8F-SH 0 HS1
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6. Use software to configure settings
According to user’s application to set parameter like as address, baudrate,

data format, checksum, protocol...and so on.

Changing Baud rate and Checksum
Refer to Chapter 2 section 2.3.

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.

7. Save changes and reset power on ADAM module for settings to take
effect.
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RS-485 Network

EIA RS- 485 is indu stry’s most w idely used bidirectional, balanced
transmission | ine st andard. Itis specifically de veloped for i ndustrial
multi-drop systems that should be able to transmit and receive data at
high rates or over long distances.

The specifications of the EIA RS-485 protocol are as follows:

-Max line length per segment: 1200 meters (4000 feet)

-Throughput of 10 Mbaud and beyond

-Differential transmission (balanced lines) with high resistance against
noise

-Maximum 32 nodes per segment

-Bi-directional master-slave communication over a single set of twisted
pair cables

-Parallel connected nodes, true multi-drop

ADAM modules are fully isolated and use just a single set of twisted
pair wires to send and receive! Since the nodes are ¢ onnected in
parallel they can be freely disconnected from the host without affecting
the fun ctioning of th e remaining nod es. In indu stry sh ielded t wisted
pair is preferable due to the high noise ratio of the environment.

When nodes c ommunicate t hrough the network, n o sending c onflicts
can occur since a simple command/response sequence is used. There is
always one initiator (with no address) and many slaves (with address).
In this case the master is a personal computer that is connected with its
serial, RS-232, port to an ADAM RS-232/RS-485 converter. The slaves
are the ADAM I/O modules. When modules are not transmitting data,
theyarei nlisten m ode. Thehostco  mputerin itiates a
command/response seq uence wi th o ne of t he m odules. C ommands
normally cont aint he ad dress o ft he m odulet he hostwa ntst o
communicate with. T he module with the matching a ddress carries out
the command and sends its response to the host.
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E.1 Basic Network Layout

Multi-drop RS-485 implies that there are two main wires in an segment.
The connected modules tap from these two lines with so called drop
cables. T hus all connect ionsa re parallelandc onnecting or
disconnecting of a node doesn’t a ffect the network as a whole. Since
ADAM m odules use the R S-485 st andard, and use an ASCII-based
commands set , they can connect and communicate with all ASCII-
based computers and terminals. The basic layouts that can be used for
an RS-485 network are:

Daisychain

The last m odule of a segment is a re peater. It is directly connected to
the main-wires thereby ending the first se gment and starting the next
segment. U pto 32 a ddressable m odules ¢ an be diasychained. T his
limitation is a physical one. When using more modules per segment the
IC d river c urrent ra pidly decreases, causing com munication € rrors.
Totally th e netw ork can ho 1d up to 256 addressable mo dules. Th e
limitation for this number is the two number hexadecimal address codes
that know 256 combinations. The ADAM converter, ADAM repeaters
and the host ¢ omputer are non addressable units a nd therefore are not
included in these numbers.

Segment 1 Segment 2

E Converter

RS-232/RS-485 RS-485 Repeater 1

RS-232

Figure E-1 Daisychaining
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Star Layout

In this scheme the re peaters are connected to drop-down cables from
the main wires of th e first segment. A tree structure is t he result. This
scheme is not recommended when using long lines since it will cause a

serious amount of signal distortion due to a signal reflection in a several
line endings.

D Converter
. RS-232/RS-485 RS-485
] -7

RS-232

Repeater 1 @ Repeater 2 Repeater N @

ADAM I/O
Modules v

177

Figure E-2 Star Structure
Random

This is a combination of daisychain and hierarchical structure

D Converter

RS-232/RS-485 RS-485

j %E‘ @ - Repeater 2
RS-232
Repeater 1 @

ADAM |/O
Modules

il

Figure E-3 Random Structure
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E. 2 Line Termination

Each discontinuity i n i mpedance causes reflections an d di stortion.
When an impedance di scontinuity occurs in the transmission line the
immediate effect is sig nal reflection. This will lead to signal distortion.
Specially at line ends t his mismatch causes problems. To eliminate this
discontinuity terminate the line with a resistor.

PROBE HERE

L

RX — | DRIVER L/\A,.‘Rt RECEIVER RX
Rt=120Q

Rt=47 O W

Rt=470Q

Figure E-4 Signal Distortion

The val ue of't he resi stor sh ouldbe a cl oseas p ossiblet ot he
characteristic im pedance of the lin e. Although recei ver devices a dd
some resistance to the whol e of the transmission line, normally it is
sufficient to th e resisto r imp edance should eq ual t he ch aracteristic
impedance of the line.

Example:

Each input of the receivers has a nominal input im pedance of 18 kW
feeding i nto adi odet ransistor- re sistor bi asing network t hati s
equivalent to an 18 kQ input resistor tied to a common mode voltage of
2.4 V.1t is this configuration which provides the large common range
of the receiver required for RS-485 systems! (See Figure E-5 below)
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rRx 1| | 1 gy
2] | 2
n A=< -
4 $ et (] DO e ? :
DX “— — 8 1200 1200 8 — — DX
J_J J_J
Master Slave (End)
B ’ Slave
/AN
4 ‘3 ‘2 ‘1
DX RX

Figure E-5 Termination resistor locations

Because each inputis biasedto 2.4 V,the nom inal common mode
voltage of balanced RS-485 systems, the 18 kQ onthe inputcan be
taken as being in series across the input of each individual receiver.

If thirty of t hese recei vers are put cl osely toget her at the e nd of the
transmission line, they will te nd to react as thirty 36k( resistors in
parallel with the termination resistor. The overall effecti ve resistan ce
will need to be close to the characteristics of the line.

The effective parallel receiver resistance RP will therefore be equal to:
R,=36x10%/30 = 1200 W

While the termination receptor R will equal:

R,=R,/[1-R,/R,]

Thus for a line with a ch aracteristic impedance of 100 Q resistor, t he
termination resistor R, should be:

R, =100/[1 - 100/1200] = 110 ©

Since this value lies within 10% of the line ch aracteristic im pedance.
Thus as alrea dy stated a bove the line te rmination resi stor R  will
normally equal the characteristic impedance Z,.

The star con nection causes a multitude o f th ese d iscontinuities sin ce
there are several transmission lines and is therefore not recommend.

NOTICE: The recommended wiring method that causes a minimum
amount of reflection is daisy chaining where all receivers tap from
one transmission line and needs to be terminated only twice.
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E.3 RS-485 Data Flow Control

The RS-485 st andard uses a single pair of wires to send and receive
data. This line sharing requires some method to control the direction of
the data flow. RTS (Request To Sent) and CTS (Clear To Sent) are the
most commonly used method.

Host command Module reply

Figure E-6 RS-485 data flow control with RTS

Intelligent RS-485 Control

ADAM-4510 and ADAM-4520 are both equipped with an I/O circuit
which ca n aut omatically sense the di rection of the data flow. No
handshaking with the host (like RTS, Request to Send) is necessary to
receive data and forward it i n the correct direction. You can use any
software written for h alf-duplex RS-232 with an ADAM n etwork
without modification. The RS-485 control is completely transparent to
the user.
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How to use the Checksum feature

A checksum helps you detect communication errors between the host
and module. This feature adds two extra checksum characters tot he
command or response string; therefore, it reduces the throughput.

F.1 Checksum Enable/Disable

In order t o enable co nfiguration o f a m odule’s ¢ hecksum feature, its
INIT* term inal sh ould be sh orted to its GND term inal. Th en, th e
module should be rebooted. The checksum feature is enabled by setting
bit 6 of the data format/checksum parameter to 1. On the other hand,
the checksum is disabled by setting the parameter to 0. Whenever the
checksum feature is used, all the co nnected devices i ncluding the host
computer should be in enable mode.

The ¢ hecksum is re presented by a 2-c haracter ASCII hexadecimal
format and is transmitted just prior to the carriage return. The checksum
equals to the result af ter performing m odulus-256 (100h) of all th e
ASCII values’ sum preceding the checksum. If the checksum is missing
or incorrect, the module will not respond.

Example 1

The following example is an Anal og Data In c ommand and response
when the checksum is enabled:

Command: #0588(CR)

Response: +3 .56719D(CR)

The input value of the module at addr ess 05h is +3.5671 V. (The data
format is in engineering units.) The command c hecksum (88h) is the
sum of the ASCII values for the following characters: #, 0, and 5. The

response ¢ hecksum ( 9Dh) i s t he s um of t he A SCII values fort he
following Characters: G4>”, ‘€+’9’ 4‘3’7’ “.”’ ‘GS”’ G46”’ 4‘79’, and ‘41’7.
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Example 2

This example explains how t o calculate the checksum value of a R ead
High alarm limit command string:

Case 1. (If the Checksum feature is disabled)

Command: $07RH(cr)

Response: 107+2.0500(cr) when the command is valid.
Case 2. (If the Checksum feature is enabled)

Command: $07RH25(cr)

Response: 107+2.0500D8(cr)

where:

25 represents the checksum of this command, and
D8 represents the checksum of the response.

The checksum of the command string is derived as shown below:
25h = (24h+ 30h + 37h + 52h + 48h) MOD 100h

The hexadecimal ASCII codes for $, 0, 7, R, H are 24h, 30h, 37h, 52h
and 48h respectively. The sum o fthese ASCII codes is 125h, and the
result equals to 25h after modulus-256(100h) execution.
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Table F-1 Printable ASCII Characters

HEX | ASCII | HEX | ASCII | HEX | ASCII | HEX | ASCII
21 ! 40 @ SF _ 7E ~
22 " 41 A 60 '
23 # 42 B 61 a
24 $ 43 C 62 b
25 % 44 D 63 c
26 & 45 E 64 d
27 ' 46 F 65 e
28 ( 47 G 66 f
29 ) 48 H 67 g
2A | * 49 I 68 h
2B + 4A J 69 i
2C , 4B K 6A |]
2D - 4C L 6B k
2E . 4D M 6C 1
2F / 4E N 6D m
30 0 4F 0 6E n
31 1 50 P 6F 0
32 2 51 Q 70 p
33 3 52 R 71 q
34 4 53 S 72 r
35 5 54 T 73 ]
36 6 55 U 74 t
37 7 56 \Y 75 u
38 8 57 W 76 v
39 9 58 X 77 W
3A : 59 Y 78 X
3B ; SA Z 79 y
3C < 5B [ TA z
3D | = 5C \ 7B {
3E > 5D ] 7C |
3F ? SE 2 7D }
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ADAM-4000 I/0 Modbus Mapping Table

The model list of ADAM-4000 I/O series support Modbus

protocol
Model Description
ADAM-4015 6-channel RTD Input Module
1
ADAM-4015T 6-channel Thermistor Input Module
2 | ADAM-4017+ 8-channel Analog Input Module
3 | ADAM-4018+ 8-channel Thermocouple Input Module
4 | ADAM-4019+ 8-Channels Universal Analog Input Module
5 | ADAM-4024 4-channel Analog Output Module
6 | ADAM-4051 16-channel Isolated Digital Input with LED
Module
7 | ADAM-4055 16-channel Isolated Digital 1/0 with LED
Module
2 | ADAM-4056S 12 channel Sink-type Isolated Digital Output
Module
9 | ADAM-4056S0 12 channel Source-type Isolated Digital
Output Module
10 | ADAM-4068 8 Relay Output Module
11 | ADAM-4069 8 Power Relay Output Module
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1. ADAM-4015 6-channel RTD Input Module and
ADAM-4015T 6-channel Thermistor Input Module

ADDR 0X Channel Item Attribute Memo
00201 0 Burn-out Signal R 1:Burn-out
00202 1 Burn-out Signal R
00203 2 Burn-out Signal R
00204 3 Burn-out Signal R
00205 4 Burn-out Signal R
00206 5 Burn-out Signal R
00207 6 Burn-out Signal R
00208 7 Burn-out Signal R

ADDR 4X Channel Item Attribute Memo

40001 0 Current Value R

40002 1 Current Value R

40003 2 Current Value R

40004 3 Current Value R

40005 4 Current Value R

40006 5 Current Value R

40007 6 Current Value R

40008 7 Current Value R

40201 0 Type Code R/W 0x00 0x0e
40202 1 Type Code R/W

40203 2 Type Code R/W

40204 3 Type Code R/W

40205 4 Type Code R/W

40206 5 Type Code R/W

40207 6 Type Code R/W

40208 7 Type Code R/W

40211 Module Name 1 R 0x40 0x18
40212 Module Name 2 R 0x50 0x00
40213 Version 1 R 0xa2 0x00
40214 Version 2 R 0x00 0x00
40221 Channel Enable R/W 0x00 Oxff
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2. ADAM-4018+ 8-channel Thermocouple Input Module

ADDR 0X Channel Item Attribute Memo
00201 0 Burn-out Signal R 1:Burn-out
00202 1 Burn-out Signal R
00203 2 Burn-out Signal R
00204 3 Burn-out Signal R
00205 4 Burn-out Signal R
00206 5 Burn-out Signal R
00207 6 Burn-out Signal R
00208 7 Burn-out Signal R

ADDR 4X Channel Item Attribute Memo

40001 0 Current Value R

40002 1 Current Value R

40003 2 Current Value R

40004 3 Current Value R

40005 4 Current Value R

40006 5 Current Value R

40007 6 Current Value R

40008 7 Current Value R

40201 0 Type Code R/'W 0x00 0x0e
40202 1 Type Code R/W

40203 2 Type Code R/W

40204 3 Type Code R/W

40205 4 Type Code R/W

40206 5 Type Code R/W

40207 6 Type Code R/W

40208 7 Type Code R/W

40211 Module Name 1 R 0x40 0x18
40212 Module Name 2 R 0x50 0x00
40213 Version 1 R 0xa2 0x00
40214 Version 2 R 0x00 0x00
40221 Channel Enable R/W 0x00 0xff
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3. ADAM-4017+ 8-channel Analog Input Module

ADDR 4X Channel Item Attribute Memo

40001 0 Current Value R

40002 1 Current Value R

40003 2 Current Value R

40004 3 Current Value R

40005 4 Current Value R

40006 5 Current Value R

40007 6 Current Value R

40008 7 Current Value R

40201 0 Type Code R/W

40202 1 Type Code R/W

40203 2 Type Code R/W

40204 3 Type Code R/W

40205 4 Type Code R/W

40206 5 Type Code R/W

40207 6 Type Code R/W

40208 7 Type Code R/W

40211 Module Name 1 R 0x40 0x17
40212 Module Name 2 R 0x50 0x00
40213 Version 1 R 0Oxa2 0x00
40214 Version 2 R 0x00 0x00
40221 Channel Enable R/W 0x00 Oxff
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4. ADAM-4019+ 8-Channels Universal Analog Input Module

ADDR 0X Channel Item Attribute Memo
00201 0 Burn-out Signal R
00202 1 Burn-out Signal R
00203 2 Burn-out Signal R
00204 3 Burn-out Signal R 0: Non
00205 4 Burn-out Signal R 1:Burn-out
00206 5 Burn-out Signal R
00207 6 Burn-out Signal R
00208 7 Burn-out Signal R
ADDR 4X Channel Item Attribute Memo
40001 0 Current Value R
40002 1 Current Value R
40003 2 Current Value R
40004 3 Current Value R
40005 4 Current Value R
40006 5 Current Value R
40007 6 Current Value R
40008 7 Current Value R
40201 0 Type Code R/W
40202 1 Type Code R/W
40203 2 Type Code R/W
40204 3 Type Code R/W
40205 4 Type Code R/W
40206 5 Type Code R/W
40207 6 Type Code R/W
40208 7 Type Code R/W
40211 Module Name 1 R 0x40 0x19
40212 Module Name 2 R 0x42 0x00
40213 Version 1 R Oxal 0x00
40214 Version 2 R 0x00 0x00
40221 Channel Enable R/W 0x00 0xff
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5. ADAM-4024 4-channel Analog Output Module

ADDR 0X | Channel Item Attribute Memo
00001 0 Emergency DI Input Flag R
00002 1 Emergency DI Input Flag R
00003 2 Emergency DI Input Flag R
00004 3 Emergency DI Input Flag R

ADDR 4X | Channel Item Attribute Memo
40001 0 Current Output Value R/W
40002 1 Current Output Value R/W
40003 2 Current Output Value R/W
40004 3 Current Output Value R/W
40201 0 Type Code R/W
40202 1 Type Code R/W
40203 2 Type Code R/W
40204 3 Type Code R/W
40211 Module Name 1 R 0x40 0x24
40212 Module Name 2 R 0x00 0x00
40213 Version 1 R 0xa2 0x00
40214 Version 2 R 0x00 0x00
40215 Comm Safety Enable R Enable:0x00 0x01
40216 Comm Safety Flag R Occur:0x00 0x01
40221 Channel Enable R/W 0x00 Oxff
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6. ADAM-4051 16-channel Isolated Digital Input with LED

Module
ADDR 0X Channel Item Attribute Memo
00001 0 DI Input Signal R
00002 1 DI Input Signal R
00003 2 DI Input Signal R
00004 3 DI Input Signal R
00005 4 DI Input Signal R
00006 5 DI Input Signal R
00007 6 DI Input Signal R
00008 7 DI Input Signal R
00009 8 DI Input Signal R
00010 9 DI Input Signal R
00011 10 DI Input Signal R
00012 11 DI Input Signal R
00013 12 DI Input Signal R
00014 13 DI Input Signal R
00015 14 DI Input Signal R
00016 15 DI Input Signal R
ADDR 4X Channel Item Attribute Memo
40211 Module Name 1 R 0x40 0x55
40212 Module Name 2 R 0x00 0x00
40213 Version 1 R 0Oxa2 0x00
40214 Version 2 R 0x00 0x00
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7. ADAM-4055 16-channel Isolated Digital 1/0 with LED
Module

ADDR 0X Channel Item Attribute Memo
00001 0 DI Input Signal R
00002 1 DI Input Signal R
00003 2 DI Input Signal R
00004 3 DI Input Signal R
00005 4 DI Input Signal R
00006 5 DI Input Signal R
00007 6 DI Input Signal R
00008 7 DI Input Signal R
00017 0 DO Output Value R/W
00018 1 DO Output Value R/W
00019 2 DO Output Value R/W
00020 3 DO Output Value R/W
00021 4 DO Output Value R/W
00022 5 DO Output Value R/W
00023 6 DO Output Value R/W
00024 7 DO Output Value R/W

ADDR 4X Channel Item Attribute Memo
40211 Module Name 1 R 0x40 0x55
40212 Module Name 2 R 0x00 0x00
40213 Version 1 R 0xa2 0x00
40214 Version 2 R 0x00 0x00
40215 Comm Safety Enable R lg)lzgllale:OXOO
40216 Comm Safety Flag R Occur:0x00 0x01
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ADAM-4000 I/0 Modbus Mapping Table

8. ADAM-4056S 12 channel Sink-type Isolated Digital Output

Module
ADDR 0X | Channel Item Attribute Memo

00017 0 Digital Output Value R/W

00018 1 Digital Output Value R/W

00019 2 Digital Output Value R/W

00020 3 Digital Output Value R/W

00021 4 Digital Output Value R/W

00022 5 Digital Output Value R/W

00023 6 Digital Output Value R/W

00024 7 Digital Output Value R/W

00025 8 Digital Output Value R/W

00026 9 Digital Output Value R/W

00027 10 Digital Output Value R/W

00028 11 Digital Output Value R/W

ADDR 4X | Channel Item Attribute Memo

40211 Module Name 1 R 0x40 0x56
40212 Module Name 2 R 0x53 0x00
40213 Version 1 R 0xA1 0x00
40214 Version 2 R 0x00 0x00
40215 Comm Safety Enable R Enable:0x00 0x01
40216 Comm Safety Flag R Occur: 0x00 0x01
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9. ADAM-4056S0 12 channel Source-type Isolated Digital Output

Module
ADDR 0X Channel Item Attribute Memo

00017 0 Digital Output Value R/W

00018 1 Digital Output Value R/W

00019 2 Digital Output Value R/W

00020 3 Digital Output Value R/W

00021 4 Digital Output Value R/W

00022 5 Digital Output Value R/W

00023 6 Digital Output Value R/W

00024 7 Digital Output Value R/W

00025 8 Digital Output Value R/W

00026 9 Digital Output Value R/W

00027 10 Digital Output Value R/W

00028 11 Digital Output Value R/W

00029 Over Current CHO-3 Over Current Flag R/W

00030 Over Current CH4-7 | Over Current Flag R/W

00031 Over Current CH8-11|  Over Current Flag R/W

ADDR 4X Channel Item Attribute Memo

40211 Module Name 1 R 0x40 0x56
40212 Module Name 2 R 0x53 0x4F
40213 Versoin 1 R 0xA1 0x00
40214 Versoin 2 R 0x00 0x00
40215 Comm Safety Enable R Enable:0x00 0x01
40216 Comm Safety Flag R Occur: 0x00 0x01
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ADAM-4000 I/0 Modbus Mapping Table

10. ADAM-4068 8 Relay Output Module

ADDR 0X Channel Item Attribute Memo

00017 0 Relay Output Value R/W

00018 1 Relay Output Value R/W

00019 2 Relay Output Value R/W

00020 3 Relay Output Value R/W

00021 4 Relay Output Value R/W

00022 5 Relay Output Value R/W

00023 6 Relay Output Value R/W

00024 7 Relay Output Value R/W

ADDR 4X Channel Item Attribute Memo

40211 Module Name 1 R 0x40 0x68
40212 Module Name 2 R 0x00 0x00
40213 Version 1 R 0Oxa2 0x00
40214 Version 2 R 0x00 0x00
40215 Comm Safety Enable R Enable:0x00 0x01
40216 Comm Safety Flag R Occur:0x00 0x01
40001 & # Read 1/O
00001

40201 ‘ m—

40211 — Module
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11. ADAM-4069 8 Power Relay Output Module

ADDR 0X Channel Item Attribute Memo
00017 0 Relay Output Value R/W
00018 1 Relay Output Value R/W
00019 2 Relay Output Value R/W
00020 3 Relay Output Value R/W
00021 4 Relay Output Value R/W
00022 5 Relay Output Value R/W
00023 6 Relay Output Value R/W
00024 7 Relay Output Value R/W

ADDR 4X Channel Item Attribute Memo
40211 Module Name 1 R 0x40 0x69
40212 Module Name 2 R 0x00 0x00
40213 Version 1 R Oxal 0x01
40214 Version 2 R 0x00 0x00
40215 Comm Safety Enable R Enable:0x00 0x01
40216 Comm Safety Flag R Occur:0x00 0x01
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Changing Configuration to Modbus Protocol

The ADAM-4000 Modbus version m odules may come fro m the
factory set for which ADAM ASCII protocol are set as the default
protocol.

If the m odule is connected to a Mo dbus network, the Mod bus
network may not recognize the module. This may be caused b y
the incorrect settings. ADAM-4000 m odule should be set-up f or
Modbus protocol instead of ADAM ASCII protocol.

Please follow the steps as below for configuring an ADAM-4000
module to Modbus protocol.

1.

10.
11.
12.
13.

14.

Configure the ADAM-40 00 Mo dule with the ADAM-400 0 u tility
(latest AD AM-4000 u tility can be found at www.advantech.com
service & support.)

Initialize th e ADAM-4000 on a RS -485 n etwork (t he preferred
method is one module at a time on the RS-485 network).

With the module powered off, turn the switch in the “Init” position.
(For some older Adam models, use an external wire to ¢ onnect the
INIT* terminal to the GND terminal)

Power up the module

Wait 10 seconds for the module to initialize.

Using th e ADAM-4000 u tility, search (scan) for th e mo dule to
change the protocol. (Initial COM settings: 9600 baud, N-8-1)

The utility will identify the module from the search function.

The ADAM-4000 utility will now permit the serial d ata protocol to
be changed to the Modbus protocol.

The address and COM port settings can also be changed at this time.
To access the module, click on the module icon in the utility.

Update the settings by pressing the “Update” button.

Power off the module.

Turn the switch back to NORMAL* position. (For the older Adam
models, remove the wire between the INIT* and GND terminals)
The module is now ready to be placed in the Modbus network.
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