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Figure 3.18 ADAM-4168-B

Specifications
 Number of Output Channel: 8 Form A
 Contact rating:

– AC: 0.5 A @ 120 V; 0.25 A @ 240 V 
– DC: 1 A @ 30 V; 0.3 A @ 110 V

 Breakdown voltage: 750 VAC (50/60 Hz)
 Insulation resistance: 1000 MΩ (min.) @ 500 VDC
 Power consumption: 2.4 W (max.)
 Relay response time (typical): ON, 3 ms; OFF, 4 ms
 Total switching time: 10 ms
 Supports 100-Hz pulse output
 Supports communication fail-safe values
 Built-in dual watchdog timer
 Protection (B version)

– ESD (IEC 61000-4-2) 8 kV (air)
– EFT (IEC 61000-4-4) 4 kV (power line)
– Surge (IEC 61000-4-5) power 4 kV (power line)
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Figure 3.19 ADAM-4168 Form A Relay Output

Figure 3.20 ADAM-4168 Relay Output with Inductive Load Wiring

3.6 ADAM-4115 6-ch RTD Input Module
A RTD module is popularly used for temperature measurement. Unlike the traditional
design, the ADAM-4115 RTD Input Module provides six RTD input channels for dif-
ferent types of RTD signals.
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Figure 3.21 ADAM-4115-B

Specifications

RTD Input
 Resolution: 16-bit
 Channels: 6 differential
 ASCII command and Modbus protocol
 Input type and range:

Pt100: 
– -50 ~ 150° C 
– 0 ~ 100° C 
– 0 ~ 200° C 
– 0 ~ 400° C 
– -200 ~ 200° C 
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Pt1000: 
– -40 ~ 160° C 
– Balco500: 
– -30 ~ 120° C 
Ni 50: 
– -80 ~ 100° C 
Ni 518: 
– 0 ~ 100° C

 Isolation voltage 3000 VDC
 Sampling rate: 10/100 Hz total channels (selected by utility)
 Accuracy: ±0.1% or better
 Zero drift: ±6 μV/° C
 Span drift: ±25 ppm/°C (typical)
 Built-in dual watchdog timer
 Built-in TVS/ESD protection
 Power consumption: 1.2 W @ 24 VDC

Application Wiring

Figure 3.22 ADAM-4115 RTD Input Wiring
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3.7 Digital Output Diagnostic Function
When a digital output is active, a circuit wire break or short to ground will result in an
output function fail. To help rectify such a situation quickly, the digital outputs of
ADAM-4100 modules (B version) have a digital output diagnostic function that can
issue a notification when abnormalities are detected in the digital output. The diag-
nostic status is given according to the following groups:

When the digital output is not active:
 A digital output circuit wire break has occurred (open load)
 A digital output connection is short to ground
When the digital output is active:
 An output has been exposed to an overcurrent (>1 A)

3.7.1 Obtaining the Digital Output Diagnostic Status

The following table shows the bit positions relative to the groups for the ADAM-4150-
B. The status of the groups can thus be interpreted according to the value shown in
each bit position. The group status values will be displayed as binary values, with Bit
1 being the right-most bit position and Bit 8 being the left-most bit position.

Module Diagnostic Group Output Channel

ADAM-4150-B

Group 0 DO0, DO1
Group 1 DO2, DO3
Group 2 DO4, DO5
Group 3 DO6, DO7

Note! To ensure that the digital outputs operate normally, each digital output 
should be configured within the specification for the individual channels: 
30 V, 100 mA (max.).

Table 3.2: Obtaining the Digital Output Diagnostic Status With a Modbus 
Address Value
Address (4X) Channels Description Attribute

40307 All Digital output diagnostic status (for B ver-
sion) 0=normal, 1=abnormal Read

Bit Position for 
Modbus Address 
40307

Relative Group for Interpreting the Digital Output Diagnostic 
Status Value (ADAM-4150-B)

Bit 1 Group 0
Bit 2 Group 1
Bit 3 Group 2
Bit 4 Group 3
Bit 5

Reserved
Bit 6
Bit 7
Bit 8



ADAM-4100 User Manual 44

Example (ADAM-4150-B)
The group status values are represented as "xxxx1110." Here, Bits 1~4 indicate the
digital output diagnostic status of Groups 0~3, respectively. The group status can
thus be interpreted as follows: 
 Group 0 = 0 (normal)
 Group 1 = 1 (abnormal)
 Group 2 = 1 (abnormal)
 Group 3 = 1 (abnormal)

Obtaining the Digital Output Diagnostic Status With ASCII Commands
This example shows the ASCII command and response for requesting the status of
digital outputs.

The diagnostic status can be obtained using Adam/Apax .NET Utility. If a channel in
the digital output diagnostic group is not wired or has a wire break or short to ground
error, the digital output diagnostic column will show abnormal information. When all
channels in the group are connected correctly before the digital outputs are activated,
the field will show “all normal.” 

Syntax $017

Response !01(Group#n)…(Group #1)(Group#0)(cr)

Example 
Command: $017
Response: !011110

Description

Because the ADAM-4150 has four digital output groups for the diagnostic sta-
tus, the bit positions from right to left indicate the status of Groups 0~3, as fol-
lows:
- Group 0 = 0 (normal)
- Group 1 = 1 (abnormal)
- Group 2 = 1 (abnormal)
- Group 3 = 1 (abnormal)
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3.8 Reliability Function
ADAM-4100 series modules (B version) have been designed with reliability functions.
The reliability function reduces the chance of failure due to unexpected events. You
can enable/disable the function by setting in Adam/Apax .NET Utility.

Digital Input Reliability
Every digital input reliability group contains two digital input channels. When two
channels in the group have the same status, the status of the group will change
accordingly, as shown below. This function can be used to double-confirm a module
is receiving a signal from digital sensors.

Detecting a Digital Sensor Abnormality in Simultaneous Applications
The reliability function can be used for applications where the output levels of two
digital sensors are the same in normal cases. To detect a digital sensor abnormality,
two sensors connect to two digital input channels in the digital input reliability group.
If one of the sensors is defective, the output level will not be identical. As a result, a
Modbus value of 40306 would be the 0800, indicating that an abnormality (refer to
the Modbus mapping table in Section 3.7.1); this can immediately inform you of an
abnormal situation so that prompt action can be taken. 

Figure 3.23 Detecting a Digital Sensor Abnormality in Simultaneous 
Applications

Digital Output Reliability
Every digital output reliability group contains two digital input channels. When the sta-
tus of a digital output reliability group changes, the two digital output channels in the
group will be turned on, as shown below. 

x = 0,1,2,3… Logic Level
DI (2x) 1 0
DI (2x + 1) 1 0
DI Reliability Group (x) 1 0

Logic Level
DO (2x) 1 0
DO (2x + 1) 1 0
DO Reliability Group (x) 1 0
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Double-Confirming that an Actuator is Activated
This function can be used to double-confirm that a digital output has been applied
successfully to an actuator. As shown in the following figure, when Group(x) is active,
even if DO(2x + 1) has failed due to an unexpected event, such as a wire break,
DO(2x) will still apply the digital signal to the actuator.

Figure 3.24 Double-Confirming an Actuator is Activated

Process to Trigger Two Actuators at the Same Time
By activating the group status, you can set two digital output channels at the same
time. This function reduces the effort it would take to for programming to trigger two
actuators at the same time. As shown in Fig 1.4, when activating the Group(x),
DO(2x) and DO(2x + 1) will be activate at the same time to trigger Actuator 1 and
Actuator 2.

Figure 3.25 Process to Trigger Two Actuators at the Same Time

Note! 1. When the digital output reliability function is enabled, the FSV function 
will not work for the channels in the digital output reliability group.
2. When the digital output reliability function is enabled, the group value 
will align with the value of the lower channel number. For example, 
assume that DO0 = high and DO1 = low before the reliability function is 
enabled; when the reliability function is enabled for Group 0, the value 
for that group will be “high”.
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3.8.1 Modbus Mapping Table

Digital Output Reliability 

Digital Output Reliability Function Enable/Disable (Enable: 1/Disable: 0)
Example: Modbus 40305 = 0x0E(hex) = 1110 (bin)
 DO reliability group 0 (DO0&1) = bit0:0 (group function disable)
 DO reliability group 1 (DO2&3) = bit1:1 (enable)
 DO reliability group 2 (DO4&5) = bit2:1 (enable)
 DO reliability group 3 (DO6&7) = bit3:1 (enable)

Digital Output Reliability Group Value
Example: Modbus 40306 = 0x0E(hex) = 1110 (bin)
 DO reliability group 0 (DO0&1) = bit0:0 (low),DO0&1 are low
 DO reliability group 1 (DO2&3) = bit1:1 (high), DO2&3 are high
 DO reliability group 2 (DO4&5) = bit2:1 (high), DO4&5 are high
 DO reliability group 3 (DO6&7) = bit3:1 (high), DO6&7 are high

Digital Input Reliability

3.8.2 ASCII Commands

$01PDaaaa

Address Channel Item Attribute
40305 0~7 Digital output reliability function enable/disable R/W
40306 0~7 Digital output reliability status R/W

Address Channel Item Attribute

40309 DI Reliability Group 0
(DI0&1) DI reliability status R

40310 DI Reliability Group 1
(DI2&3) DI reliability status R

40311 DI Reliability Group 2
(DI4&5) DI reliability status R

(x=0,1,2,3…) Modbus value
DI (2x) 1 0 1 0
DI (2x+1) 1 1 0 0
DI Reliability Group(x) 1 0800 0

Name Enable/disable digital output reliability group

Syntax $01PDaaaa
a: function enable/disable, 0: disable, 1: enable

Response !01

Example command: $01PD1100
response: !01
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$01PD

#01PCdddd

$01PC

Description Group 0 status (DO0&1) = 1, enabled
Group 1 status (DO2&3) = 1, enabled
Group 2 status (DO4&5) = 0, disabled
Group 3 status (DO6&7) = 0, disabled

Name Get digital output group function enabled/disabled status

Syntax $01PD

Response !01bbbb

Example command: $01PD
response: !011100

Description Group 0 status (DO0&1) =1, enabled
Group 1 status (DO2&3) =1, enabled
Group 2 status (DO4&5) =0, disabled
Group 3 status (DO6&7) =0, disabled

Name Set the digital I/O reliability group value

Syntax $01PCdddd
d: value of the reliability group
1 = high level, 0 = low level

Response !01

Example command: $01PC1100
response: !01

Description Group 0 status (DO0&1) =1, group value high
Group 1 status (DO2&3) =1, group value high
Group 2 status (DO4&5) =0, group value low
Group 3 status (DO6&7) =0, group value low

Name Get the digital reliability group value

Syntax $01PC

Response  !OOOOIII0 (ADAM-4150)
 !OOOO (ADAM-4168)
O: Digital/relay output channel status
I: Digital input channel status

Example command: $01PC
response: !11001800

Description Group 0 status (DO0&1) =1, group value high
Group 1 status (DO2&3) =1, group value high
Group 2 status (DO4&5) =0, group value low
Group 3 status (DO6&7) =0, group value low
Group 0 (DI0&1) =1, both channel are high
Group 1(DI2&3) = 8, channel status are different
Group 2 (DI4&5) =0, both channel are low
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3.8.3 Configuration by ADAM/Apax .NET utility

Digital Output Reliability Function
The digital output reliability function can be enabled by checking Grouping and then
clicking Apply Grouping. 

Digital Input Reliability Function
The digital input group status can be observed using the utility. When all channels in
a group turn to 1 (high level), the digital input reliability group status will also turn to
1(high level).
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Chapter 4
4 Command Set
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4.1 Introduction to ADAM Module Commands
To avoid communication conflicts among devices trying to send data simultaneously,
all traffic is coordinated by the host computer. This action is initiated by the host com-
puter 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 control to the host.
Changing an ADAM module's configuration might require the module to perform auto
calibration before the changes take effect. This is particularly the case when the
range is modified. The module has to perform all stages of auto calibration, which is
also performed during startup. When the calibration process is underway, the module
will not respond to any other commands. The command set in the following pages
includes the exact delays that might occur while a module is being reconfigured.

4.2 Command Syntax
[delimiter character][address][command][data][checksum][carriage return]
Every command begins with a delimiter character. There are four valid characters: 
 the dollar sign: $
 the pound sign: #
 the percentage sign: %
 the at sign: @
The delimiter character is followed by a two-character hex address that specifies the
target module. The command string then follows the address. Depending on the
command, an optional data segment may follow the command string, and an optional
two-character checksum may be appended to the complete string. Every command
is terminated by a carriage return (cr).

Before each command set is presented in the following text, an I/O module command
search table is given to help you find the commands that you wish to use. The com-
mand 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.
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 “%AANNTTCCFF” affects analog input mod-
ules and analog output modules differently. The full command set for every module is
listed in the following text.

Note! ALL COMMANDS SHOULD BE ISSUED IN UPPERCASE CHARAC-
TERS!
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4.3 Analog I/O Module Command Search Table

*These commands apply only to the ADAM-4118

Table 4.1: ADAM-4117 and ADAM-4118 Command Table
Command 
Syntax Command Name Command Description

%AANNTTC-
CFF Configuration

Sets a module's address, input range, 
baud rate, data format, checksum sta-
tus, and/or integration time

#AAN Read single analog input Returns the input value of channel N

#AA Read all analog inputs Returns the input values of all chan-
nels

$AA0 Span calibration Calibrates a module to correct for gain 
errors

$AA1 Offset calibration Calibrates a module to correct for off-
set errors

$AA2 Configuration status Returns a module's configuration data 

$AA5VV Set multiplexing status on all channels
Independently sets the multiplexing 
status of all channels to enable/dis-
able

$AA6 Read multiplexing status of all chan-
nels

Reads the multiplexing status (enable/
disable) of all channels 

$AAF Read firmware version Returns a module's firmware version
$AAM Read module name Return a module's name
$AA7CiRrr Configure single channel type/range Sets the input type/range of channel N

$AA8Ci Read single channel type/range Returns the input type/range of chan-
nel N

$AAXnnnn Configure watchdog timer Sets the watchdog timer communica-
tion cycle time

$AAY Read watchdog timer Returns the watchdog communication 
cycle time

$AAMC Get auto-filter sample rate Returns the auto-filter sample rate

#AAMKmm Configure software filter multiplexing 
status 

Set the software filter multiplexing sta-
tus of all channels to enable/disable

$AAMD Read software filter channel enable/
disable

Read Software Filter channel Enable/
Disable

#AAFQm Locate module Locates a module by activating its 
locate LED 

$AA3 Read CJC sensor value* Returns the CJC sensor value

$AA9SNNNN CJC offset calibration* Calibrates a module to adjust for off-
set errors in its CJC sensor
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Table 4.2: ADAM-4115 Command Table
Command 
Syntax Command Name Command Description

$AA6 Read Channel Status Get the enable/disable status of all channels in an 
analog module

$AA0 Span Calibration Calibrates an analog input module to correct for 
gain errors

$AA1 Zero Calibration Calibrates an analog input module to correct for ini-
tial value errors

$AA0Ci Single Channel Span 
Calibration

Calibrates a specified channel to correct for gain 
errors

$AA1Ci Single Channel Offset 
Calibration

Calibrates a specified channel to correct for offset 
errors

$AA7CiRrr Single Channel Range 
Configuration

Configure the input type and range of the specified 
channel in an analog input module

$AA8Ci Read Single Channel 
Range Configuration

Get the input type and range of the specified chan-
nel in an analog input module

$AAXnnnn  Watchdog Timer Setting
Set communication WDT cycle time from 0000 ~ 
9999 (unit: 0.1 second. if value is 0000, the commu-
nication WDT function will be disable)

$AAY Read Watchdog Timer 
Setting

Read the cycle time setting of communication WDT 
%AANNTTCCFF

$AA2 Configuration status Returns the configuration parameters for the speci-
fied analog input module

$AAF Read firmware version Returns the firmware version code from the speci-
fied analog input module

$AAM Read module name Returns the module name from the specified ana-
log input module

#AA Read all analog inputs
Returns the input value from a specified analog 
input module in the currently configured data for- 
mat

#AAN Read single analog input Returns the input value from channel number n of 
the specified analog input module

$AA5VV Set multiplexing status 
on all channels

Enables/disables multiplexing simultaneously for 
separate channels of the specified input module



55 ADAM-4100 User Manual

C
hapter 4

C
om

m
and Set

4.4 Analog I/O Module Command Set
%AANNTTCCFF

Name Configuration

Description Sets a module's address, input range, baud rate, data format, 
checksum status, and/or integration time

Syntax %AANNTTCCFF(cr)
% is a delimiter
AA(range 00-FF) is the 2-character hex address of the specified 
module
NN represents the new hex address of the specified module (range 
00h~FFh)
TT represents 00
CC represents the baud rate code
FF is a hex number that equals the 8-bit parameter representing 
the data format, checksum status, and integration time
The layout of the 8-bit parameter is shown in Figure 4-1 
Bits 2~5 are not used and are set to 0 
(cr) is the terminating character, carriage return (0Dh)

Figure 4.1 Data Format for 8-Bit Parameter

Response !AA(cr) if the command is valid 
?AA(cr) if an invalid parameter was entered or the INIT* terminal 
was not grounded when attempting to change the baud rate or 
checksum settings
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist 
! is a delimiter indicating that a valid command was received 
? is a delimiter indicating that the command was invalid 
AA (range 00-FF) is the 2-character hexadecimal address of the 
specified module 
(cr) is the terminating character, carriage return (0Dh)

Example command: %2324050600(cr)
response: !24(cr)
The ADAM-4011 module with Address 23h is to have the new 
address of 24h as well as an input range of ±2.5 V, baud rate of 
9600, and integration time of 50 ms (60 Hz) with data in engineer-
ing unit format and no checksum checking or generation. The 
response indicates that the command was received. Wait for 7 s for 
the new settings to take effect before issuing a new command to 
the module.
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Note! 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. Please refer to the baud rate and check-
sum configuration details in Chapter 2.

Table 4.3: Input Range Codes for the ADAM-4117 (Type Code)
Input Range Code (Hex) Input Range
07 4~20 mA
08 ±10 V
09 ±5 V
0A ±1 V
0B ±500 mV
0C ±150 mV
0D ±20 mA
15 ±15 V
48 0~10 V
49 0~5 V
4A 0~1 V
4B 0~500 mV
4C 0~150 mV
4D 0~20 mA
55 0~15 V

Table 4.4: Input Range Codes for the ADAM-4118 (Type Code)
Input Range Code (Hex) Input Range
00 ±15 mV
01 ±50 mV
02 ±100 mV
03 ±500 mV
04 ±1 V
05 ±2.5 V
06 ±20 mA
07 4~20 mA
0E Type J thermocouple: 0 to 7600°C
0F Type K thermocouple: 0 to 1370°C
10 Type T thermocouple: -1000 to 400°C
11 Type E thermocouple: 0 to 1000°C
12 Type R thermocouple: 500 to 1750°C
13 Type S thermocouple: 500 to 1750°C
14 Type B thermocouple: 500 to 1800°C
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#AAN

Table 4.5: Baud Rate Codes
Baud Rate Code (Hex) Baud Rate
03 1,200 bps
04 2,400 bps
05 4,800 bps
06 9,600 bps
07 19.2 kbps
08 38.4 kbps
09 57.6 kbps
0A 115.2 kbps
0B 230.4 kbps

Table 4.6: ADAM-4115 Input Range code
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 -30 ~ 120 °C

Name Read single analog input

Description Returns the input value of channel N in the currently configured 
data format

Syntax #AAN(cr)# is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
N refers to the specific channel you want to read (range 0~7)
(cr) is the terminating character, carriage return (0Dh)

Response >(data)(cr)
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
> is a delimiter
(data) is the input value of channel N; data consist of a "+" or "-" 
sign followed by five decimal digits with a fixed decimal point
(cr) is the terminating character, carriage return (0Dh)

Example command: #120(cr)
response: >+1.4567(cr)
The command requests the analog input module at Address 12h to 
return the input value of Channel 0. The analog input module 
responds with an input value of +1.4567 V for Channel 0.
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#AA

Name Read all analog inputs

Description Returns the input values of all channels

Syntax #AA(cr)
# is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
(cr) is the terminating character, carriage return (0Dh)

Response >(data)(cr)
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
> is a delimiter
(data) is the input value in the configured data format of the module 
(for data formats, see Appendix B)
(cr) is the terminating character, carriage return (0Dh)

Example command: #33(cr)
response: >+5.8222(cr)
The command accesses the analog input module at Address 33h 
for its input value. The analog input module responds with +5.8222 
V (the configured data format of the analog input module in this 
case is engineering units).

Example command: #21(cr) 
response: +7.2111+7.2567+7.3125+7.1000 
+7.4712+7.2555+7.1234+7.5678 (cr)
The command accesses the analog input module at Address 21h 
for its input values of all channels. The analog input module 
responds with Channels from 0 to 7 with +7.2111, +7.2567, 
+7.3125, +7.1000, +7.4712, +7.2555, +7.1234, and +7.5678 V.

Example command: #DE(cr)
response: >FF5D(cr)
The analog input module at Address DEh has an input value of 
FF5D (the configured data format of the analog input module is 
two's complement).

Two's complement % of Span Engineering units
Under 0000 -0000 -0000
Over FFFF +9999 +9999

Note! When modules measure thermocouple input values that are outside of 
their configured range, they will send data that implies input out-of-
bounds. The next table shows the return values of the modules; how-
ever, it depends on the configured data format and the input value, 
which may fall under or exceed the configured range.
An “input out-of-bounds” warning occurs only when modules are config-
ured for thermocouples. Furthermore, the current and voltage measure-
ment will return to the actual measured input if the readings fall outside 
of the configured range.
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In the next example, the target module is configured to have an input range of T/C
type J (Input range: 0~760°C) and the data format is in engineering units. The mod-
ule measures an input value of 820°C.

$AA0

Example command: #D1(cr)
response: >+9999(cr)
By returning a high value of +9999, the module at Address D1h 
indicates that the measured input value exceeds the configured 
range.

Name Span calibration

Description Calibrates a module to correct gain errors

Syntax $AA0(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
0 refers to the span calibration command
(cr) is the terminating character, carriage return (0Dh)

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, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
(cr) represents the terminating character, carriage return (0Dh)
To successfully calibrate an analog input module's input range, a 
proper calibrating input signal should be connected to the analog 
input module before and during the calibration.

Note! An analog input module requires up to 7 s to perform auto calibration 
and ranging after it has received a span calibration command. During 
this time, the module cannot be addressed to perform any other actions.
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$AA1

To successfully calibrate an analog input module's input range, a proper calibrating
input signal should be connected to the analog input module before and during the
calibration.
Note: An analog input module requires up to 7s to perform auto calibration and rang-
ing after it has received an offset calibration command. During this time, the module
cannot be addressed to perform any other actions.

$AA2

Name Offset calibration

Description Calibrates a module to correct for offset errors

Syntax

$AA1(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
1 refers to the offset calibration command
(cr) is the terminating character, carriage return (0Dh)

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, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) represents the 2-character hex address of the 
specified module
(cr) represents the terminating character, carriage return (0Dh)

Name Configuration status

Description Returns a module's configuration data

Syntax

$AA2(cr)
$ is a delimiter
AA (range 00-FF) represents the 2-character hex address of the 
specified module
2 refers to the configuration status command
(cr) is the terminating character, carriage return (0Dh)

Response

!AATTCCFF(cr) if the command is valid
?AA(cr) if an invalid operation was entered
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
TT represents the type code that determines the input range
CC represents the baud rate code
FF is a hex number equal to an 8-bit parameter that represents the 
data format, checksum status, and integration time. The layout of 
this parameter is shown in Figure 4-1. Bits 2~5 are not used and 
are set to 0.
(cr) is the terminating character, carriage return (0Dh)
(also see %AANNTTCCFF)
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The module responds with an input range of 2.5 V, a baud rate of 9600 bps, and an
integration time of 50 ms (60 Hz). Engineering units are the currently configured data
format, and no checksum function or checksum generation are in use.

$AA5VV

Example

command: $452(cr)
response: !45050600(cr)
The command asks the analog input module at Address 45h to 
send its configuration data.

Name Set multiplexing status on all channels

Description Independently sets the multiplexing status of all channels to 
enable/disable

Syntax

$AA5VV(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
5 refers to the set multiplexing status on all channels command
VV are the 2 hexadecimal values interpreted as two binary words 
(4-bit). The first word represents the status of Channels 4~7, and 
the second word represents the status of Channels 0~3 (0 = dis-
abled, 1 = enabled).
(cr) is the terminating character, carriage return (0Dh)

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, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
(cr) is the terminating character, carriage return (0Dh)

Example

command: $00581(cr)
response: 00(cr)
8 (hex) = 1000 (binary), which enables Channel 7 and disables 
Channels 4~6
1 (hex) = 0001 (binary), which enables Channel 0 and disables 
Channels 1~3
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$AA6

$AAF

Name Read multiplexing status of all channels

Description Reads the multiplexing status (enable/disable) of all channels

Syntax

$AA6(cr)
AA (range 00-FF) is the 2-character hex address of the specified 
module
The channel status defines whether a channel is enabled or dis-
abled
(cr) is the terminating character, carriage return (0Dh)

Response

!AAVV(cr) if the command is valid
?AA(cr) if an invalid operation was entered
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
VV are two hexadecimal values that are interpreted as two binary 
words (4-bit). The first word represents the status of Channels 4~7, 
and the second word represents the status of Channels 0~3 (0 = 
disabled, 1 = enabled).
(cr) is the terminating character, carriage return (0Dh)

Example

command: $026(cr)
response: !02FF(cr)
The command asks the analog input module at Address 02 to send 
the status of its input channels. The module responds with FF (hex) 
= 1111 and 1111 (binary), meaning that all of its multiplex channels 
are enabled.

Name Read firmware version

Description Returns a module's firmware version 

Syntax $AAF (cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
F refers to the read firmware version command
(cr) is the terminating character, carriage return (ODh)

Response !AA(Version)(cr) if the command is valid
! is a delimiter character indicating that a valid command was 
received
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
AA (range 00-FF) is the 2-character hex address of the specified 
module
(Version) is the firmware version code of the specified module
(cr) is the terminating character, carriage return (ODh)
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$AAM

$AA7CiRrr

Name Read module name

Description Returns a module's name

Syntax $AAM (cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
M refers to the read module name command
(cr) is the terminating character, carriage return (ODh)

Response !AA(Module Name)(cr) if the command is valid
! is a delimiter character indicating that a valid command was 
received
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
AA (range 00-FF) is the 2-character hex address of the specified 
module
(Module Name) is the name of the specified module
(cr) is the terminating character, carriage return (ODh)

Name Configure single channel type/range

Description Sets the input type/range of channel N

Syntax $AA7CiRrr(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
7 refers to the configure single channel type/range command
Ci represents the specified input channel you wish to configure
Rrr represents the type and range you wish to set (please refer to 
Table 4-1 to check the range code)
(cr) is the terminating character, carriage return (0Dh)

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, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) represents the 2-character hex address of the 
specified module
(cr) represents terminating character, carriage return (0Dh)

Example command: $027C5R21(cr)
response: !02(cr)
The command configures the range of Channel 5 in the analog 
input module at Address 02 as Pt100 (IEC) 0~100°C.
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$AA8Ci

$AAXnnnn

Name Read single channel type/range

Description Returns the channel type/range of channel N

Syntax $AA8Ci(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
8 refers to the read single channel type/range command
Ci represents the specific input channel you wish to read
(cr) is the terminating character, carriage return (0Dh)

Response !AACiRrr(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 communica-
tion error, or even if the specified address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) represents the 2-character hex address of the 
specified module
Ci represents the specified input channel to be read
Rrr represent the type/range setting of the specified channel (see 
Table 4-1 for range codes)
(cr) represents terminating character, carriage return (0Dh)

Example command: $028C5(cr)
response: !02C5R21(cr)
The command reads the range of Channel 5 in the analog input 
module at Address 02. The response "R21" means Pt100 (IEC) 
0~100°C.

Name Configure watchdog timer

Description Sets the watchdog timer communication cycle time

Syntax $AAXnnnn(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
X refers to the configure watchdog timer command
nnnn (range 0000~9999) represents the value of the communica-
tion cycle (0000 = disabled)
(cr) is the terminating character, carriage return (0Dh)

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, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) represents the 2-character hex address of the 
specified module
(cr) represents terminating character, carriage return (0Dh)

Example command: $02X1234(cr)
response: 02(cr)
The command sets the watchdog timer cycle as 1234 from 
Address 02 of the input module
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$AAY

#AAMC

Name Read watchdog timer 

Description Returns the watchdog timer communication cycle time

Syntax $AAY(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
Y represents the read watchdog timer command
(cr) is the terminating character, carriage return (0Dh)

Response !AAnnnn(cr) if the command is valid
?AA(cr) if an invalid operation was entered
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) represents the 2-character hex address of the 
specified module
nnnn (range 0000~9999) represents the communication cycle 
value
(cr) represents terminating character, carriage return (0Dh)

Example command: $02Y(cr)
response: !020030(cr)
The command read the watchdog timer cycle as 0030 from 
Address 02 of the input module.

Name Get auto-filter sample rate

Description Returns the auto-filter sample rate

Syntax #AAMC(cr)
# is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
MC refers to the get auto-filter sample rate command
(cr) is the terminating character, carriage return (0Dh)

Response !AAmmm(cr) if the command is valid
?AA(cr) if an invalid operation was entered
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) represents the 2-character hex address of the 
specified module
mmm represents the analog input sample rate
(cr) represents terminating character, carriage return (0Dh)

Example command: $02MC(cr)
response: !02016(cr)
The command reads the sample rate of 016 from Address 02 of the 
input module.
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#AAMKmm

#AAMD

Name Configure software filter multiplexing status

Description Sets the software filter multiplexing status of all channels to enable/
disable

Syntax #AAMKmm(cr)
# is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
MK refers to the configure software filter multiplexing status com-
mand
mm are the two hexadecimal values interpreted as two binary 
words (4-bit). The first word represents the status of Channels 4~7, 
and the second word represents the status of Channels 0~3 (0 = 
disabled, 1 = enabled).
(cr) is the terminating character, carriage return (0Dh)

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, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) represents the 2-character hex address of the 
specified module
(cr) represents terminating character, carriage return (0Dh)

Example command: $01MK23(cr)
response: !01(cr)
2 (hex) = 0010 (binary), which enables the software filter of Chan-
nel 5 and disables Channels 4~7.
3 (hex) = 0011 (binary), which enables the software filter of Chan-
nels 0 and 1 and disables Channels 2 and 3.

Name Read software filter multiplexing status

Description Returns the software filter multiplexing status (enable/disable) of all 
channels 

Syntax #AAMD(cr)
# is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
MD refers to the read software filter multiplexing status command
(cr) is the terminating character, carriage return (0Dh)

Response !AAmm (cr) if the command is valid
?AA(cr) if an invalid operation was entered
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) represents the 2-character hex address of the 
specified module
mm are the 2 hex values that are interpreted as two binary words 
(4-bit). The first word represents the status of Channels 4~7, and 
the second word represents the status of Channels 0~3 (0 = dis-
abled, 1 = enabled).
(cr) represents terminating character, carriage return (0Dh)
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$AAFQm

$AA3

Example command: $01MD(cr) 
response: !0132(cr)
3 (hex) = 0011 (binary), which enables the software filter of Chan-
nels 4 and 5 and disables Channels 6 and 7.
2 (hex) = 0010 (binary), which enables the software filter Channel 1 
and disables Channels 0, 2, and 3.

Name Locate module

Description Locates a module by activating its locate LED

Syntax #AAFQm(cr)
# is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
FQ refers to the locate module command
m: 1 LED Turn ON (5 minutes)
0 Clear Locate
(cr) is the terminating character, carriage return (0Dh).

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, communica-
tion error, or if the address does not exist
> is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) represents the 2-character hex address of the 
specified module
(cr) represents terminating character, carriage return (0Dh)

Example command: $01FQ1(cr)
response: >01 (cr)
 The Status LED of the module at Address 01 lights for 10 s.

Name Read CJC sensor value

Description Returns the CJC sensor value

Syntax $AA3(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
3 refers to the read CJC sensor value command
(cr) is the terminating character, carriage return (0Dh)

Response >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, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
(data) is the CJC sensor value. The data format (unit: °C) consists 
of a "+" or "-" sign followed by five decimal digits and a fixed deci-
mal point (increment: 0.1°C). 
(cr) is the terminating character, carriage return (0Dh)
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$AA9SNNNN

Example command: $093(cr)
response: >+0036.8(cr)
The command requests the analog input module at Address 09h to 
read its CJC sensor and to return the data. The module responds 
with 36.8°C.

Name CJC offset calibration

Description Calibrates a module to adjust for offset errors in its CJC sensor

Syntax $AA9SNNNN(number of counts)(cr).
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
9 refers to the CJC offset calibration command
S is a "+" or "-" sign, indicating whether to increase or decrease the 
CJC offset value
NNNN(number of counts) is a 4-character hex "count" value in 
increments of approximately 0.009°C (range 0000~FFFF)
(cr) is the terminating character, carriage return (0Dh)

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, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
(cr) is the terminating character, carriage return (0Dh)

Example command: $079+0042(cr)
response:!07(cr)
The command increases the CJC offset value of the analog input 
module at Address 07h by 42 (hex) = 66 (decimal) counts, which is 
approximately 0.6°C

Note! An analog input module requires up to 2s to perform auto calibration and 
ranging after it has received a CJC offset calibration command. During 
this time, the module cannot be addressed to perform any other actions.
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$AA0Ci

$AA1Ci

Name Single Channel Span Calibration command

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

Syntax $AA0Ci(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal address 
of the analog input module which is to be calibrated. 0 is the Single 
Channel Span Calibration command.
Ci represents the specified input channel you want to calibrate.
(cr) is the terminating character, carriage return (0Dh).

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 com-
munication 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 (0Dh). In 
order to successfully calibrate an analog input module's input 
range, a proper calibration input signal should be connected to the 
analog input module before and during the calibration. (See also 
Chapter 8, Calibration)

Name Single Channel Offset Calibration command

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

Syntax $AA1Ci(cr)
$ is a delimiter character.
AA (range 00-FF) represents the 2-character hexadecimal address 
of the analog input module which is to be calibrated. 1 is the Single 
Channel Offset Calibration command.
Ci represents the specified input channel you want to calibrate.
(cr) is the terminating character, carriage return (0Dh).

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 com-
munication 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 (0Dh).

Example command: $021C5(cr)
response: !02(cr)
The command calibrates channel 5 of the analog input module at 
address 02 for correcting offset errors.
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4.5 Digital I/O Module Command Search Table

Table 4.7: ADAM-4150 and ADAM-4168 Command Table
Command Syntax Command Name Command Description

%AANNTTCCFF Configuration
Sets a module's address, input range, baud 
rate, data format, checksum status, and/or 
integration time

$AA2 Configuration status Returns a module's configuration data

$AA6 Digital data in
Returns the statuses of a module's digital 
input channels and the values of its digital 
output channels

#AABB(data) Digital data out Writes a value to either one or all digital out-
put channels

$AAF Get firmware version Return a module's firmware version 
$AAM Get module name Return the module name

$AAX0TTTTDD Write safety value Writes the safety status and time-out value 
for all channels

$AAX1 Read safety value Returns the safety status and time-out period 
of all channels

$AAX2 Read safety flag

Returns a module's safety flag status to 
determine whether the safety value has been 
executed since the last write safety value 
command was set

$AACIIIIIIIIIIIIOOOOO
OOOOOOOOOOO

Set all digital I/O 
channel statuses

Forces a module's digital I/O channels to a 
different mode

$AAC Read all digital I/O 
channel statuses

Returns the statuses of all digital I/O chan-
nels

$AACICjII Set single digital input 
channel status*

Forces a digital input channel to a different 
mode

$AACICj Read single digital 
input channel status* Returns the status of a digital input channel

$AACOCjOO Set single digital out-
put channel status

Forces a digital output channel to a different 
mode

$AACOCj(cr) Read single digital 
output channel status Returns the status of a digital output channel

$AA0CjLLLLLLLLHHH
HHHHH

Set digital input filter 
width* Sets the width of a module's digital input filter

$AA0Cj Read digital input filter 
width*

Returns the width of a module's digital input 
filter

$AA9n(lw)(hw)(ld)(hd) Set single pulse out-
put width Sets the pulse output width for channel N

$AA9n Read pulse output 
input width Returns the pulse output width of channel N

#AAN Read counter/fre-
quency value*

Returns a module's counter or frequency 
value from Counter 0 or 1

#aaERFFccvvvvvvvv Set pulse output count Sets the pulse output count

$aaERFFcc Read pulse output 
count Returns the pulse output count

@AACACj Clear latch alarm* Both the high and low alarm states of the 
counter module are set to OFF

$AA5NS Start/stop counter* Requests the counter/frequency module to 
start or stop counting for Counter 0 or 1
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*These commands apply only to the ADAM-4150

4.6 Digital I/O Module Command Set
%AANNTTCCFF

$AA5N Read counter start/
stop status*

Requests the counter/frequency module to 
indicate whether Counter 0 or 1 is active

$AA6N Clear counter* Clear counter
#AAFQm Locate module Locate the module

Table 4.7: ADAM-4150 and ADAM-4168 Command Table

Name Basic module  Configuration 

Description Sets a module's address, baud rate, and/or checksum status 

Syntax %AANNTTCCFF(cr)
% is a delimiter
AA (range 00-FF) is the current 2-character hex address of the 
specified module
NN is the new hex address you wish to assign to the module 
(range 00h~FFh)
TT represents the type code (always 40 for digital I/O modules)
CC represents the baud rate code (see Table 4-3)
FF is a hex number equal to an 8-bit parameter that represents the 
checksum status and protocol
Bits 3~5 as well as Bits 0, 1, and 7 are not used and are set to 0 
(see Figure 4-2)
Bit 6 is the checksum and Bit 2 is the protocol (0: Advantech, 1: 
Modbus)
(cr) is the terminating character, carriage return (0Dh)

Figure 4.2 Checksum and Protocol
Response !AA (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 changing the baud rate or 
checksum settings
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
(cr) is the terminating character, carriage return (0Dh)
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$AA2

Example command: %2324400600(cr)
response: !24(cr)
The command tries to configure module with address 23h to 
address 24h, baud rate of 9600 and no checksum checking. It also 
supports Advantech protocol. The response indicates that the con-
figuration was successful.

Table 4.8: 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

Note! All configuration parameters can be changed dynamically, except 
checksum and baud rate parameters. They can only be altered when 
the module is under initial mode.

Name Configuration status 

Description Returns a module's configuration data

Syntax $AA2(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
2 refers to the configuration status command
(cr) is the terminating character, carriage return (0Dh)

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, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
TT represents the type of code (always 40) 
CC represents the baud rate code
FF is a hexadecimal number equal to an 8-bit parameter that rep-
resents the checksum status and protocol
Bits 3~ 5 as well as Bits 0, 1, and 7 are not used and are being set 
to 0 (see Figure 4-3)
Bit 6 is the checksum and Bit 2 is the protocol (0: Advantech, 1: 
Modbus)
(cr) is the terminating character, carriage return (ODh)



73 ADAM-4100 User Manual

C
hapter 4

C
om

m
and Set

$AA6

#AABB

Example command: $452 (cr)
response: !45400600 (cr)
The command asks the digital I/O module at Address 45h to send 
its configuration data. The module responds with a baud rate of 
9600 and no checksum function. The response also indicates that 
the module supports the Advantech protocol.

Name Digital data in

Description Returns the statuses of a module's digital input channels and the 
values of its digital output channels

Syntax $AA6(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
6 refers to the digital data in command
(cr) is the terminating character, carriage return (0Dh)

Response !(dataOutput)(dataInput)00(cr) if the command is valid (ADAM-
4150)
!(dataOutput)0000(cr) if the command is valid (ADAM-4168)
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
(dataOutput) is a 2-character hex value that is the feedback of 
either a digital output channel or a relay
(dataInput) is a 2-character hex value representing the input values 
of the specified module
(cr) is the terminating character, carriage return (0Dh)

Example command: $336(cr)
response: !112200(cr)
This example is for the ADAM-4150. The first two characters of the 
response, 11 (hex) = 00010001 (binary), indicate that Channels 0 
and 4 are ON whereas Channels 1~3 and 5~7 are OFF. The follow-
ing two characters of the response, 22 (hex) = 00100010 (binary), 
indicate that Channels 1 and 5 are both HIGH whereas channels 0, 
2~4, 6, and 7 are LOW.

Name Digital data out

Description Writes a value to one or all digital output channels
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$AAX0TTTTDD

Syntax #AABB(data)(cr)
# is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
BB indicates whether one or all channels will be set (the last char-
acter indicates which channel)
- Writing to all channels (write a byte): both characters should be 
equal to zero (BB=00)
- Writing to one channel (write a bit): first character is 1, and the 
second character is the channel number (range 0~B)
(data) is the hex representation of the digital output value(s) 
- Writing to all channels (byte): both characters are significant 
(range 00h~FFh); the decimal equivalent of these 2 hex characters 
represents the channel values
- Writing to one channel (bit): the first character is always 0, and 
the second character is either 0 or 1
As an example, the value 7A can be converted as follows to repre-
sent the 8 channels of the ADAM-4150 and ADAM-4168:
Digital value: 0 1 1 1 1 0 1 0
ADAM-4150/4168 channel no.: 7 6 5 4 3 2 1 0

Response >(cr) if the command is valid
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
> is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
(cr) is the terminating character, carriage return (0Dh)

Example command: #140005(cr)
response: >(cr)
An output byte with value 05h (00000101) is sent to address 14h. 
Its channels 0 and 2 will be set to ON. Other channels are set to 
OFF.

Example command: #151201(cr) 
response: >(cr)
An output bit with a value of 1 is sent to Channel 2 of a digital I/O 
module at Address 15h. Channel 2 of the digital I/O module is set 
to ON.

Name Write safety value

Description Writes the safety status and time-out period for all channels
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$AAX1

$AAX2

Syntax $AAX0TTTTDD(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
X0 refers to the write safety value command
TTTT is the time (increment: 100 ms); the watchdog timer is off 
when TTTT = 0
DD is a 2-character hex value representing the desired input safety 
value 
As an example, 7A would be interpreted as follows:
Digital value 0 1 1 1 1 0 1 0
ADAM-4117 channel no. 7 6 5 4 3 2 1 0
Here, 7A (hex) means that the status is ON for Channels 1, 3, 4, 5, 
6; the other channels are OFF
(cr) is the terminating character, carriage return (0Dh)

Response >(cr) if the command is valid
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
> is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module

Name Read safety value

Description Returns the safety status and time-out period of all channels

Syntax $AAX1(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
X1 refers to the read safety value command

Response ! TTTTDD(cr) if the command is valid
DD is a 2-character hex value representing the desired input safety 
value 
As an example, the meaning of 7A is as follows:
Digital value 0 1 1 1 1 0 1 0
ADAM-4117 channel no. 7 6 5 4 3 2 1 0
Thus, 7A means Channel 1, 3, 4, 5, and 6 are ON; the rest are OFF
?AA(cr) if an invalid command has been issued.
! is a delimiter character indicating that a valid command was 
received
? is a delimiter character indicating that the command was invalid
(cr) is the terminating character, carriage return (ODh)

Name Read safety flag

Description Returns a module's safety flag status to determine whether the 
safety value has been executed since the last write safety value 
command was set
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$AACIIIIIIIIIIIIIIOOOOOOOOOOOOOOOO

Syntax $AAX2(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
X0 is the read safety flag command

Response !XX (cr) if the command is valid
XX is a 2-character hexadecimal value (00: OFF, 01: ON)
?AA(cr) if an invalid command was issued
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
(cr) is the terminating character, carriage return (ODh)

Name Set all digital I/O channel statuses

Description Forces a module's digital I/O channels to a different mode

Syntax
 

$AACIIIIIIIIIIIIIIOOOOOOOOOOOOOOOO
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
C refers to the set all the digital I/O channel statuses command
IIIIIIIIIIIIII denotes the 7 digital input channels (every "II" pair refers 
to one channel)

OOOOOOOOOOOOOOOO denotes the 8 digital output channels 
(every "OO" pair refers to one channel)
OO=00 DO mode
OO=01 Pulse output mode
OO=02 L->H delay mode
OO=03 H->L delay mode
(cr) is the terminating character, carriage return (0Dh)
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Response >(cr) if the command is valid
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
> is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
command: $02C00210440000000020000000000010203(cr)
response: >(cr)
The digital I/O channels at Address 2 are set as follows:

Example

II Character Mode II Character Mode
0 00 DI mode

1 21
Counter mode + 
enable counter 
record

2 04 Frequency mode
3 40 Enable digital filter
4 00 DI mode
5 00 DI mode
6 00 DI mode

DO channel OO Character Mode
0 02 L>H delay mode
1 00 DO mode
2 00 DO mode
3 00 DO mode
4 00 DO mode
5 01 Pulse output mode
6 02 L>H delay mode
7 03 H>H delay mode
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$AAC

$AACICjII

Name Read all digital I/O channel statuses

Description Returns the statuses of all digital I/O channels

Syntax $AAC(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
C refers to the read all digital I/O statuses command
(cr) is the terminating character, carriage return (0Dh)

Response !AAIIIIIIIIIIIIIIOOOOOOOOOOOOOOOO(cr) if the command is 
valid
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
IIIIIIIIIIIIIIOOOOOOOOOOOOOOOO is defined the same as 
$AACIIIIIIIIIIIIIIOOOOOOOOOOOOOOOO
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
IIIIIIIIIIIIII is to set the 7 DI channels (every "II" pair refers to one 
channel). Refer to command $AACIIIIIIIIIIIIIIO-
OOOOOOOOOOOOOOO for further information.
OOOOOOOOOOOOOOOO is for setting the 8 digital output chan-
nels
OO=00 DO mode
OO=01 Pulse output mode
OO=02 L->H delay mode
OO=03 H->L delay mode

Name Set single digital input channel status

Description Forces a digital input channel to a different mode

Syntax $AACICjII(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
CI refers to the set single digital input channel status command
Cj denotes channel j
II is two characters for setting the digital input mode
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$AACOCjOO

Response (cr) is the terminating character, carriage return (0Dh)
>(cr) if the command is valid
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
> is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module

Example command: $02CIC202(cr) 
response: >(cr)
Channel 2 is set to low-to-high latch mode

Name Read single digital input channel status

Description Returns the status of a digital input channel

Syntax $AACICj(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
CI refers to the read single digital input channel status command
Cj denotes channel j
(cr) is the terminating character, carriage return (0Dh)

Response !AAII if the command is valid
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
II is defined the same as $AACICjII
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module

Name Set single digital output channel status

Description Forces a digital output channel to a different mode

Syntax $AACOCjII(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
CO refers to the set single digital output channel status command
Cj denotes channel j
II is two characters for setting the digital output mode
OO=00 DO mode
OO=01 Pulse output mode
OO=02 L->H delay mode
OO=03 H->L delay mode
(cr) is the terminating character, carriage return (0Dh)
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$AACOCj

$AA0CjLLLLLLLLHHHHHHHH

Response >(cr) if the command is valid
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
> is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module

Example command: $02COC201(cr) 
response: >(cr)
Channel 2 is set to pulse output mode 

Name Read single digital output channel status

Description Returns the status of a digital output channel

Syntax $AACOCj(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
CO refers to the read single digital output channel status command
Cj denotes channel j
(cr) is the terminating character, carriage return (0Dh)

Response !AAOO if the command is valid
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
OO is defined the same as $AACOCjOO
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module

Name Set digital input filter width

Description Sets the width of a module's digital input filter

Syntax $AA0CjLLLLLLLLHHHHHHHH(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
0 is the DI filter input command
Cj denotes channel j
LLLLLLLL is the low-level time (range 0x0~0xffffffff)
HHHHHHHH is the high-level time (range 0x0~0xffffffff)
Increment: 0.1 ms
The digital filter function works on counter mode and can set the 
minimum width of the low/high signal to filter unwanted noise
(cr) is the terminating character, carriage return (0Dh)
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$AA0Cj

$AA9n(lw)(hw)(ld)(hd)

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, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module

Name Read digital input filter input width

Description Returns the width of a module's digital input filter

Syntax $AA0Cj (cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
0 refers to the read digital input filter width command
Cj denotes channel j
(cr) is the terminating character, carriage return (0Dh)

Response !AALLLLLLLLHHHHHHHH(cr) if the command is valid
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received.
LLLLLLLL is the low-level time (range 0x0~0xffffffff)
HHHHHHHH is the high-level time (range 0x0~0xffffffff)
Increment: 0.1 ms 
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module

Name Set single pulse output width

Description Sets the pulse output width for channel N

Syntax $AA9n(lw)(hw)(ld)(hd)(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
9 refers to the set single pulse output width command
n denotes channel N
(lw) is an 8-character hex value for low width=>0x0~0xffffffff
(hw) is an 8-character hex value for high width=>0x0~0xffffffff
(ld) is an 8-character hex value for low delay=>0x0~0xffffffff
(hd)is an 8-character hex value for high delay=>0x0~0xffffffff
Increment: 0.1 ms
(cr) is the terminating character, carriage return (0Dh)
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$AA9n

#AAN

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, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module

Name Read single pulse output width

Description Returns the pulse output width of channel N

Syntax $AA9n (cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
9 refers to the read single pulse output width command
n denotes the channel number
(cr) is the terminating character, carriage return (0Dh)

Response !AA(lw)(hw)(ld)(hd)(cr) if the command is valid
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
(lw) is an 8-character hex value for low width=>0x0~0xffffffff
(hw) is an 8-character hex value for high width=>0x0~0xffffffff
(ld) is an 8-character hex value for low delay=>0x0~0xffffffff
(hd) is an 8-character hex value for high delay=>0x0~0xffffffff
Increment: 0.1 ms
? is a delimiter character indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module

Name Read counter/frequency value

Description Returns a module's counter or frequency value from Counter 0 or 1

Syntax #AAN(cr)
# is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
N denotes the channel number
(cr) is the terminating character, carriage return (0Dh)

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, communica-
tion error, or if the address does not exist
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module
(data) is the module's counter value. The data format consists of 8 
hexadecimal digits.
(cr) is the terminating character, carriage return (0Dh)
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#AAERFFccvvvvvvvv

$AAERFFcc

Example command: #120(cr)
response: >000002FE(cr)
The command requests the counter/frequency module at Address 
12 to read Counter 0 and to return the data. The module responds 
with value of 000002FE (hex) = 766 (decimal).

Name Set pulse output count

Description Sets the pulse output count

Syntax #AAERFFccvvvvvvvv (cr)
# is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
ERFF refers to the set pulse output count command
cc is the channel number (00~07 means Channels 0~7)
vvvvvvvv is an 8-hex character representing the pulse output count 
(0 = continuous pulse output)
(cr) is the terminating character, carriage return (0Dh)

Response !AA if the command is valid
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was received
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2-character hex address of the specified 
module

Name Read pulse output count

Description Returns the pulse output count

Syntax $AAERFFcc (cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
ERFF refers to the read pulse output count command
cc is the channel number (00~07 means Channels 0~7)
(cr) is the terminating character, carriage return (0Dh)

Response >AAmvvvvvvvv if the command is valid
?AA(cr) if an invalid command was issued
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
> is a delimiter indicating that a valid command was received
m = 0 means non-continue mode
m = 1 means continue mode
vvvvvvvv is an 8-character hex value for the pulse output count (0 
= continuous pulse output)
? is a delimiter indicating that the command was invalid
AA (range 00-FF) is the 2- character hex address of the specified 
module
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@AACACj

$AA5NS

Name Clear latch alarm

Description Both the high and low alarm states of the counter module are set to 
OFF

Syntax @AACACj(cr)
@ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
CA refers to the clear latch alarm command
Cj denotes channel j
(cr) represents terminating character, carriage return (0Dh)

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, communica-
tion error, or if the address does not exist
! is a delimiter indicating that a valid command was valid
AA is the 2-character hex address of the specified module
(cr) represents terminating character, carriage return (0Dh)

Example command: @05CAC1(cr) 
response: !05(cr)
The counter module at Address 05h and Channel 1 are instructed 
to set both alarm states (high and low) to OFF. The module con-
firms the execution.

Name Start/stop counter

Description Requests the counter/frequency module to start or stop counting 
for Counter 0 or 1

Syntax $AA5NS(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
5 refers to the start/stop counter command
N notes whether the counter should be enabled or disabled (0 = 
Counter 0, 1 = Counter 1)
S represents the counter status (0 = stop counting, 1 = start count-
ing)
(cr) is the terminating character, carriage return (0Dh)

Response !AA(cr) if the command is valid 
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that the command was valid
AA (range 00-FF) is the 2-character hex address of the specified 
module
(cr) is the terminating character, carriage return (0Dh)

Example command: $06501(cr)
response: !06(cr)
The command requests the counter/frequency module at Address 
06 to start Counter 0. The module replies with its address indicat-
ing that the command has been executed and Counter 0 has 
started.
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$AA5N

$AA6N

Name Read counter start/stop status

Description Requests the counter/frequency module to indicate whether 
Counter 0 or 1 is active

Syntax $AA5N(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
N indicates which counter is active (0 = Counter 0, 1 = Counter 1)
(cr) is the terminating character, carriage return (0Dh)

Response !AAS(cr) if the command is valid
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that the command was valid
AA (range 00-FF) is the 2-character hex address of the specified 
module
S represents the counter status (0 = counting, 1 = not counting)
(cr) is the terminating character, carriage return (0Dh)

Example command: $0650(cr)
response: !061(cr)
The command requests the counter/frequency module at Address 
06 to return the status of Counter 0. The module replies that 
Counter 0 is counting.

Name Clear counter

Description Requests the counter/frequency module to clears Counter 0 or 1 

Syntax $AA6N(cr)
$ is a delimiter
AA (range 00-FF) is the 2-character hex address of the specified 
module
6 refers to the clear counter command
N determines which the counter should be cleared (0 = Counter 0,  
1 = Counter 1)
(cr) is the terminating character, carriage return (0Dh)

Response !AA(cr) if the command is valid
There is no response if the module detects a syntax, communica-
tion error, or if the address does not exist
! is a delimiter indicating that the command was valid
AA (range 00-FF) is the 2-character hex address of the specified 
module
(cr) is the terminating character, carriage return (0Dh)

Example command: $1361(cr)
response: !13(cr)
The command requests the counter/frequency module at Address 
13 to clear Counter 1. The addressed module replies with its 
address indicating that the counter has been cleared.



ADAM-4100 User Manual 86



Chapter 5
5 Hardware Installation 
Guide
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Analog input modules are already calibrated when you receive them. However, cali-
bration is occasionally required and you can do this via software. Calibration parame-
ters are stored in the ADAM module's onboard EEPROM. 
ADAM modules come with utility software that allows you to calibrate a module's
inputs and outputs. Aside from the calibration that is carried out through the software,
the modules incorporate automatic zero calibration and automatic span calibration
upon boot-up or reset.

5.1 Analog Input Module Calibration
Models: ADAM-4117, 4118
1. Apply power to the module and let it warm up for about 30 min.
2. Ensure that the module is correctly installed and is properly configured for the 

input range that you want to calibrate. You can do this /Apax .NET Utility (see 
Appendix A)

3. Enable the auto calibration function.

4. Execute the zero calibration command. This is also done through Adam/Apax 
.NET Utility. Apply the indicating signal to the input channel then save the exact 
value.
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5. Execute the span calibration command. This can be done with Adam/Apax 
.NET Utility. Apply the indicating signal to the input channel then save the exact 
value.

6. For the ADAM-4118 only, execute the CJC calibration command. This is also 
done through Adam/Apax .NET Utility. You can use CJC offset to adjust the 
exact temperature. For example, if the input signal is 24°C but the reading is 
23.8°C, CJC offset can be set to +0.2°C to compensate.

Input Range Typical Accuracy Maximum Error Unit
J thermocouple 0 to 760°C ±1.0 ±1.5 °C
K thermocouple 0 to 1370°C ±1.0 ±1.5 °C
T thermocouple -100 to 400°C ±1.0 ±1.5 °C
E thermocouple 0 to 1000°C ±1.0 ±1.5 °C
R thermocouple 500 to 1750°C ±1.2 ±2.5 °C
S thermocouple 500 to 1750°C ±1.2 ±2.5 °C
B thermocouple 500 to 1800°C ±2.0 ±3.0 °C
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Appendix A
A Utility Software 
Overview
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ADAM modules can be configured /Apax .NET Utility, a configuration utility software
package that gives you the following capabilities:
 Module configuration
 Module calibration
 Data I/O monitoring
 Auto-scan of connected modules
 Terminal emulation
The following text provides brief instructions on how to use the software.

A.1 Searching for Installed Modules
The main screen this window has four main areas: 1) the Menu Bar, 2) the Toolbar, 3)
the Module Tree Display Area, and 4) the Status Display Area. The Status Display
Area is the main area that shows information about the connected modules. Once
your module is connected, start the program and search for the module by selecting
Search Device from the Tools menu, by clicking the Search Modules icon  on
the Toolbar, or by right-clicking on the COM port in the Module Tree Display Area and
then selecting Search Device. You should check whether the COM port and related
settings are correct.

Figure A.1 Search Device Screen

An asterisk “*” before a module's address indicates that the module is in the INIT*
state.

Note! Whenever you configure or calibrate a module or its alarm parameters, 
a window will appear to confirm the changes to the target module.
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A.2 Module Configuration
From the Module Tree Display Area, select a module that you would like to configure.
A setup page and related settings will appear in the Status Display Area. The exam-
ple in Figure A-2 is for an ADAM-4117.

Figure A.2 Configuration Screen
There are three major areas in the status field: General Settings, Calibration Area,
and Channel Settings. To apply any changes to settings, click Apply change.
The Checksum and Baud rate fields require special attention since they can only be
changed when an ADAM module is in the INIT state. After you have made all neces-
sary changes to a module, the utility will automatically display the processed data.
The data format is as follows: 
 Advantech protocol: 1 start bit, 8 data bits, 1 stop bit, no parity
 Modbus protocol: 1 start bit, 8 data bits, 1 or 2 stop bit, parity check (none, odd, 

even)

A.3 Terminal Function
When you would like to send and receive commands via RS-485, you can use the
Terminal function, which can be accessed by pressing Terminal for Command
Testing under the Tools menu.
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You can enter an ASCII command in the Command box and click Send to test the
commands, which are listed in Chapter 4.
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A.4 Firmware Updates
In contrast to older ADAM modules, the firmware of newer ADAM-4100 series mod-
ules can be updated online. Simply follow these steps:
1. Configure the ADAM module to be in the Initial state and then click F/W Update

2. The two dialog windows hint to search again directly. It doesn't need to change 
ADAM status like initial or normal mode

3. A new window will appear with the firmware download option. The model name 
in the Module Tree Display Area will change to 41XX, and the Status Display 
Area will show a field for you to select the baud rate for the download. Below the 
baud rate selection, you can choose the firmware file by pressing Open file, 
selecting the file, and then clicking Download to download the file to the hard-
ware.
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4. Once the download is successful, click OK
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A.5 Operating Modes
ADAM-4100 series modules have three status modes: Normal, Initial, and Address
mode. This is set by adjusting the switch on the side of the module:

Normal Mode
Once set to normal mode, the module will apply the user-defined settings during
operation. A power reset will not alter these settings.

Initial Mode
Once set to initial mode, the module will use factory settings (Address, 0; data format
9600, N, 8, 1).

Address Mode
For address mode, turn the switch directly from normal to initial mode without turning
off the power. The module will apply the user-defined settings during operation, and
the LEDs will show the node ID. These LEDs are commonly used for determining the
channel status and in address mode.

This image shows that ID = 19 (13h). Previously, you would have had to have used
the utility to check the node ID. Now, address mode can help you read the module
address directly.

Note! If you need to change between Initial and Normal modes, the module 
needs to be reset for the changes to take effect.
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A.6 Software Filter
Click the Advanced setup tab in the Status Display Area to open the filter settings.

Auto Filter
When integration time is selected, the auto-filter will automatically scan for noise and
filter it. The systems will respond with the appropriate setting. If the appropriate set-
ting cannot be found, it will return to 50/60 Hz.
 50/60 Hz: When the system finds this base, noise at 50/60 Hz will be filtered.
 100 Hz: When system finds this base, noise at 100 Hz will be filtered.
 Auto Filter: When a fixed voltage is set, for example 5 V, users can find a base 

which is 10 Hz and filter it. If it cannot be found, 16 Hz will be displayed.

Software Filter
This is for ignoring sudden noise. The following illustration shows this concept for the
input signal of Channel 1.
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 The condition of Channel 1 is input range = ±1 V and filter = 20%
 20% of the full-scale range (FSR) means 0.4 V
 The time interval T1~T2 is equal to the sampling time
 Conclusion: the difference between V1 @ T1 and V2 @ T2 is 0.7 - 0.2 = 0.5 V > 

0.4 V; thus, signal V2 will be ignored

A.7 Locate Mode
If you want to locate a specific ADAM-4100 module, the configuration utility provides
a locate function to assist you. When you select a specific device, the Status LED of
that module will flash for 8 min. If Locate is clicked, the Status LED will remain on; if
you click the button again, the Status LED will return to its default status.
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ADAM-4100 I/O Modbus Mapping Table
The following ADAM-4100 I/O series modules support the Modbus protocol:
 ADAM-4117 8-ch analog input module
 ADAM-4118 8-ch thermocouple input module
 ADAM-4150 Digital I/O module
 ADAM-4168 Relay output module
 ADAM-4115 thermocouple input module

Table B.1: ADAM-4117 Modbus Mapping Table
ADDR 4X Channel Item Attribute Memo

00201 0 Burnout R
00202 1 Burnout R
00203 2 Burnout R
00204 3 Burnout R
00205 4 Burnout R
00206 5 Burnout R
00207 6 Burnout R
00208 7 Burnout R

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 0x41 0x17
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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Table B.2: ADAM-4118 Modbus Mapping Table
ADDR 4X Channel Item Attribute Memo

00201 0 Burnout R
00202 1 Burnout R
00203 2 Burnout R
00204 3 Burnout R
00205 4 Burnout R
00206 5 Burnout R
00207 6 Burnout R
00208 7 Burnout R

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 0x41 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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Table B.3: ADAM-4150 Modbus Mapping Table 1 (0X)
ADDR 0X Channel Item Attribute Memo

00001 0 Digital input signal R
00002 1 Digital input signal R
00003 2 Digital input signal R
00004 3 Digital input signal R
00005 4 Digital input signal R
00006 5 Digital input signal R
00007 6 Digital input signal R

00017 0 Digital output signal W
00018 1 Digital output signal W
00019 2 Digital output signal W
00020 3 Digital output signal W
00021 4 Digital output signal W
00022 5 Digital output signal W
00023 6 Digital output signal W
00024 7 Digital output signal W

00033 0 Counter mode: START(1)/
STOP(0) R/W

00034 0 Counter mode: Clear 
counter(1) R/W

00035 0 Counter mode: Clear 
overflow R/W

00036 0
Counter mode: Latch sta-

tus (read)/Clear status 
(write)

R/W

00037 1 Counter mode: START(1)/
STOP(0) R/W

00038 1 Counter mode: Clear 
counter(1) R/W

00039 1 Counter mode: Clear 
overflow R/W

00040 1
Counter mode: Latch sta-

tus (read)/Clear status 
(write)

R/W

00041 2 Counter mode: START(1)/
STOP(0) R/W

00042 2 Counter mode: Clear 
counter(1) R/W

00043 2 Counter mode: Clear 
overflow R/W

00044 2
Counter mode: Latch sta-

tus (read)/Clear status 
(write)

 R/W

00045 3 Counter mode: START(1)/
STOP(0) R/W

00046 3 Counter mode: Clear 
counter(1) R/W



105 ADAM-4100 User Manual

Appendix B
M

odbus M
apping Table

00047 3 Counter mode: Clear 
overflow R/W

00048 3
Counter mode: Latch sta-

tus (read)/Clear status 
(write)

R/W

00049 4 Counter mode: START(1)/
STOP(0) R/W

00050 4 Counter mode: Clear 
Counter(1) R/W

00051 4 Counter mode: Clear 
Overflow R/W

00052 4
Counter mode: Latch sta-

tus (read)/Clear status 
(write)

R/W

00053 5 Counter mode: START(1)/
STOP(0) R/W

00054 5 Counter mode: Clear 
counter(1) R/W

00055 5 Counter mode: Clear 
overflow R/W

00056 5
Counter mode: Latch sta-

tus (read)/Clear status 
(write)

R/W

00057 6 Counter mode: START(1)/
STOP(0) R/W

00058 6 Counter mode: Clear 
counter(1) R/W

00059 6 Counter mode: Clear 
overflow R/W

00060 6
Counter mode: Latch sta-

tus (read)/Clear status 
(write)

R/W

00061 0 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00062 1 Pulse output Mode: Con-
tinue(1)/Non-continue(0) R

00063 2 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00064 3 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00065 4 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00066 5 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00067 6 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00068 7 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

Table B.3: ADAM-4150 Modbus Mapping Table 1 (0X)
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Reference: 
 II&0x07 = 00 Digital input mode
 II&0x07 = 01 Counter mode
 II&0x07 = 02 Low-to-high latch mode
 II&0x07 = 03 High-to-low latch mode
 II&0x07 = 04 Frequency mode
 II&0x20 = 20 Digital input enable counter record function
 II&0x40 = 40 Digital input enable digital filter function
 II&0x80 = 80 Digital input invert mode

Table B.4: ADAM-4150 Modbus Mapping Table 2 (4X)
ADDR 4X Channel Item Attribute Memo

40001~40014 0~6
For counter/frequency 

Frequency= ADDR/10 Hz 
7-ch, 32-bit 

R

40015~40030 0~7
For pulse output L level 

Increment: 0.1 ms 
8-ch, 32-bit

R/W

40031~40046 0~7
For pulse output H level

Increment: 0.1 ms 
8-ch, 32-bit

R/W

40047~40062 0~7
Set absolute pulse 

(0 = continue mode) 
8-ch, 32-bit

R/W

40063~40078 0~7 Set incremental pulse 
8-ch, 32-bit R/W

40079~40085 0~6 Reference R/W
40086~40093 0~7 Digital output mode R/W

40094~40107 0~6 Digital input filter low 
width R/W

40108~40121 0~6 Digital input filter high 
width R/W

40122~40137 0~7 Digital output low delay 
width R/W

40138~40155 0~7 Digital output high delay 
width R/W

40211 Module Name 1 R 0x41 0x50
40212 Module Name 2 R 0x00 0x00
40213 Version 1 R 0xa2 0x00
40214 Version 2 R 0xB0 0x01

40215 Comm safety enable R Enable: 0x00 
0x01

40216 Comm safety flag R Occur: 0x00 
0x01

40301 Digital input data in word R
40302 Reserved
40303 Digital output data in word R/W
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Table B.5: ADAM-4168 Module Mapping Table 1 (0X)
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

00033 0 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00034 1 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00035 2 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00036 3 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00037 4 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00038 5 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00039 6 Pulse output mode: Con-
tinue(1)/Non-continue(0) R

00040 7 Pulse output mode: Con-
tinue(1)/Non-continue(0) R
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Table B.6: ADAM-4168 Module Mapping Table 2 (0X)
ADDR 0X Channel Item Attribute Memo

40001~40016 0~7
For pulse output L level 

Increment: 0.1 ms 
8-ch, 32-bit

R/W 0xa2 0x00

40017~40032 0~7
For pulse output H level 

Increment: 0.1 ms 
8-ch, 32-bit

R/W 0xB00x01

40033~40048 0~7
Set absolute pulse

(0 = continue mode) 
8-ch, 32-bit

R/W Enable: 0x00 0x01

40049~40064 0~7 Set incremental pulse 
8-ch, 32-bit R/W Occur: 0x00 0x01

40065~40072 0~7 Digital output mode R/W
40073~40088 0~7 Digital output low delay width R/W
40089~40104 0~7 Digital output high delay width R/W

40211 Module Name 1 R
40212 Module Name 2 R
40213 Version 1 R
40214 Version 2 R
40215 Comm safety enable R
40216 Comm safety flag R

40301 Reserved
40302 Reserved
40303 Digital output data in word R/W

Table B.7: ADAM-4115-B Modbus Mapping Table
ADDR0X Channel Item Attribute Memo
00201 0 Burnout R
00202 1 Burnout R
00203 2 Burnout R
00204 3 Burnout R
00205 4 Burnout R
00206 5 Burnout R
ADDR4X 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

40201 0 Type code R/W
40202 1 Type code R/W
40203 2 Type code R/W
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40204 3 Type code R/W
40205 4 Type code R/W
40206 5 Type code R/W

40211 Module Name1 R
40212 Module Name2 R

40213 Version1 R
40214 Version2 R

40221 Channel Enable R/W

Table B.7: ADAM-4115-B Modbus Mapping Table
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C.1 ADAM Dimensions
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C.2 Installation - DIN Rail

Figure C.1 Installation onto the DIN Rail Adapter
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Figure C.2 Installation onto the DIN Rail
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C.3 Installation - Panel Mounting

Figure C.3 Panel Mounting Bracket Dimensions



ADAM-4100 User Manual 116

Figure C.4 Installation onto the Panel Mount
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Figure C.5 Piggyback Stack Configuration
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D.1 Analog Input Formats
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

D.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 a value of 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 as
seven characters that may include sign and decimals. However, the number of char-
acters cannot exceed seven.
Data are grouped into a plus (+) or minus (-) sign, followed by five decimal digits and
a decimal point. The input range that 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 0~760°C. The response to the analog data in com-
mand is +305.50 (cr).

Example 3
The input value is +5.653 V. The analog input module is configured for a range of ±5
V. When the engineering unit format is used, ADAM series analog input modules
automatically provide an over-range capability. The response to the analog data in
command in this case is +5.6530 (cr).

D.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 FSR.

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 +040.00 (cr).
The full calibrated voltage range ranges from -100% to 100% because voltage input
ranges are always bipolar. Thus, an input of ±5 V would range from -5 V (-100%) to 5
V (100%). In this example the input is represented by +40% of the FSR, which is
equal to +(40/100) x 5 V = +2.0 V, which is the actual input value.



121 ADAM-4100 User Manual

Appendix D
D

ata Form
ats and I/O

 R
anges

Example 2
The input value is 652.5°C, and a type E thermocouple (0~1,000°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 input value (652.5°C) is 65.25% of the FSR (1,000°C).
Thermocouple input ranges are always assumed to be bipolar with zero as the point
of symmetry. This holds true regardless of the specified range of operation. For
example, when a type J thermocouple (0~760°C) is used, 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 the point of symmetry. For instance, a
type B thermocouple is specified for operation at 500~1800°C. In this case 1800°C
corresponds to 100% and 500°C corresponds to 27.77%.
The percentage is related to the full span of the configured range. For instance, a
nickel RTD is specified for -80 to 100°C. Then, the lower value of -80°C is equal to
0% of the span and the upper value of 100°C is equal to 100% of the span.
In FSR mode, an over-range feature is automatically invoked by ADAM analog input
modules if the value exceeds the uppermost value of the input range. For instance,
an analog module that is configured for a range of ±5 V has one of the values reading
+ 5.5 V. 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 that falls between ±100% and ±115% limits
may not be accurate. Furthermore, readings beyond these limits are neither accurate
nor linear.

D.1.3 Twos Complement Hexadecimal
Twos complement hexadecimal format presents the data in ASCII hex form, provid-
ing a rapid communication, high-resolution, and easy conversion to computer-com-
patible integer format. 
To indicate twos complement hexadecimal, Bits 0 and 1 of the data format/check-
sum/integration time parameter must be set to 10. This format displays data in the
form of a 4-character hexadecimal string.
The 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).

Example
The input value is -1.234 V. An analog input module is configured for a range of ±5 V.
The value returned is E069 (cr), which is equivalent to the signed integer -8087. Input
ranges with voltage and milliamp values are used with the full calibrated voltage
range of 8000~7FFF. For instance, an ADAM-4118 module is given an input range of
±2.5 V. In this case, -2.5 V is denoted as 8000h and +2.5 V as 7FFFh. When thermo-
couple input ranges are used, an input range that is bipolar and symmetric at zero is
assumed. The following table provides several examples.

Thermocouple Type Temperature Range Temperature Range (Hex)
J 0°C to 760°C 0000~7FFF
T -100°C to 400°C E000~7FFF
R 500°C to 1750°C 2492~7FFF
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EIA RS-485 is the most widely used bidirectional, balanced transmission line stan-
dard. It is specifically developed for industrial multi-drop systems that should be able
to transmit and receive data at high rates or over long distances.
The specifications of the EIA RS-485 protocol are as follows:
 Maximum line length per segment: 1200 m (4000 ft)
 Throughput of 10 Mbaud and beyond
 Differential transmission (balanced lines) with high resistance against noise
 Maximum 32 nodes per segment
 Bidirectional master-slave communication over a single set of twisted pair 

cables
 Parallel connected nodes, multi-drop capability
ADAM modules are fully isolated and use just a single set of twisted pair wires to
send and receive. Since the nodes are connected in parallel, they can be discon-
nected from the host without affecting the performance of the remaining nodes. For
industrial use, shielded twisted pairs are preferred due to the high noise ratio of the
environment. 
When nodes communicate through the network, no conflicts will occur during trans-
mission since only a simple command/response sequence is used. There is always
one initiator (with no address) and many slaves (with an address). In this case, the
master is a PC connected through its serial RS-232 port to an ADAM RS-232/485
converter. The slaves are the ADAM I/O modules. 
When the modules are not transmitting data, they are in listening mode. The host PC
initiates a command/response sequence with one of the modules. Commands nor-
mally contain the address of the module that the host wants to communicate with.
The module will respond back to the host once a match occurs between the module
and the command.

E.1 Basic Network Layout
Multi-drop RS-485 implies that there are two main wires in a segment. The con-
nected modules are connected by the so-called drop cables, and all the connections
are in parallel. As a result, connecting or disconnecting a node does not affect the
network as a whole. Since ADAM modules use the RS-485 standard with an ASCII-
based commands set, they can connect and communicate with all ASCII-based com-
puters and terminals. The basic layouts that can be used for an RS-485 network are
described in the following text.

E.1.1 Daisy Chain Topology
The last module of a segment is a repeater and is directly connected to the main
wires. Therefore, it acts as a medium that repeats the signals between two seg-
ments. However, there is a limitation in this topology; it can only sustain up to 32
addressable modules. If more modules per segment are used, the IC driver current
will rapidly decrease, which may cause communication errors. Furthermore, the
entire network can only hold up to 256 addressable modules because of the limitation
of two-digit hexadecimal representation. The maximum representation of two-digit
hexadecimal representation is 256. The ADAM converter, repeaters, and host PC are
non-addressable units; therefore, they are not included in these numbers.
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E.1.2 Star Topology
In this scheme, the repeaters are connected to drop-down cables from the main
wires with modules connected after it. This forms a tree structure. However, this
scheme is not recommended when long lines are implemented since it will cause a
considerable amount of signal distortion due to signal reflection at each end of the
lines.

E.1.3 Random Topology
This is a combination of daisy chain and hierarchical topologies.
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E.1.4 Line Termination
Whenever a cable is long or modules in the network are different, signal reflections
are very likely to occur. Consequently, the quality of the signals will be affected,
resulting in signal distortion. To eliminate this problem, a resistor should be imple-
mented at the beginning and end of the cable.

Figure E.1 Signal Distortion
The value of the resistor should be as close as possible to the characteristic imped-
ance of the line. Although the receiving devices will add some resistance to the trans-
mission line, having the resistor impedance equal to the characteristic impedance of
the line should be sufficient.



127 ADAM-4100 User Manual

Appendix E
R

S-485

Example
Each receiver input has a nominal input impedance of 18 kW feeding into a diode
transistor-resistor biasing network that is equivalent to an 18-kΩ input resistor tied to
a common mode voltage of 2.4 V. It is this configuration that provides the large com-
mon range of the receiver required for RS-485 systems (see Figure E-5).

Figure E.2 Termination Resistor Locations
Because each input is biased to 2.4 V, the nominal common mode voltage of bal-
anced RS-485 systems, the 18 kΩ on the input can be taken as being in series
across the input of each individual receiver. If thirty of these receivers were put
closely together at the end of the transmission line, they would tend to react as thirty
36-kΩ resistors in parallel with the termination resistor. The overall effective resis-
tance would need to be close to the characteristics of the line.
The effective parallel receiver resistance RP will therefore be equal to

RP = 36 x 10 / 30 = 1200 W
While the termination receiver RT will equal

RT = RO / [1 - RO / RP]
Thus, for a line with a characteristic impedance of a 100-Ω resistor, the termination
resistor RT should be

RT = [1 - 100 / 1200] = 110 Ω
since this value lies within 10% of the line characteristic impedance. Thus, as already
stated, the line termination resistor RT will normally equal the characteristic imped-
ance ZO.
The star connection causes a multitude of these discontinuities since there are sev-
eral transmission lines; it is therefore not recommended.

Note! The recommended wiring method that causes the minimum amount of 
reflection is daisy chaining, where all receivers tap from one transmis-
sion line and need to be terminated only twice.
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E.2 RS-485 Data Flow Control
The RS-485 standard uses a single-pair wire to send and receive data. However,
some controls to the direction of the data flow are required. RTS (i.e., request-to-
send) and CTS (i.e., clear-to-send) are the most commonly used methods.

Figure E.3 RS-485 Data Flow Control with RTS

E.3 Intelligent RS-485 Control
The ADAM-4510 and ADAM-4520 are both equipped with an I/O circuit that can
automatically sense the direction of the data flow. No handshaking with the host (like
with RTS, for example) is necessary. Any software that is written for half-duplex RS-
232 is compatible with an ADAM network without modification required. The RS-485
control is completely transparent to the user.
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A checksum helps you detect communication errors between a host and a module.
This feature adds two extra checksum characters to the command or response string
and thus reduces the throughput.

F.1 Checksum Enable/Disable
To enable configuration of a module's checksum feature, its INIT* terminal should be
shorted to its ground terminal. Then, the module should be rebooted. The checksum
feature is enabled by setting Bit 6 of the data format/checksum parameter to 1; con-
versely, the checksum is disabled by setting the parameter to 0. Whenever the
checksum feature is used, all connected devices-including the host computer-should
be in enable mode.
The checksum is represented in 2-character ASCII hexadecimal format and is trans-
mitted just prior to the carriage return. The checksum is equal to the result after per-
forming modulus -256 (100h) of the sum of all the ASCII values preceding the
checksum. If the checksum is missing or incorrect, the module will not respond.

Example 1
The following example is an analog data in command and response when the check-
sum is enabled:

Command: #0588(cr)
Response: +3.56719D(cr)

The input value of the module at address 05h is +3.5671 V (the data format is in engi-
neering units). The command checksum (88h) is the sum of the ASCII values for the
characters "#", "0", and "5". The response checksum (9Dh) is the sum of the ASCII
values for the characters ">", "+", "3", ".", "5", "6", "7", and "1".

Example 2
This example explains how to calculate the checksum value of a read high alarm limit
command string:

Case 1 (if the checksum feature is disabled)
Command: $07RH(cr)
Response: !07+2.0500(cr) when the command is valid

Case 2 (if the checksum feature is enabled)
Command: $07RH25(cr)
Response: !07+2.0500D8(cr)

where 25 represents the checksum of this command and D8 represents the check-
sum of the response.
The checksum of the command string is derived as follows:

25h = (24h+ 30h + 37h + 52h + 48h) MOD 100h
The hexadecimal ASCII codes for "$", "0", "7", "R", and "H" are 24h, 30h, 37h, 52h,
and 48h, respectively. The sum of these ASCII codes is 125h, and the result is equal
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 @ 5F _ 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 j
2D - 4C L 6B k
2E . 4D M 6C l
2F / 4E N 6D m
30 0 4F O 6E n
31 1 50 P 6F o
32 2 51 Q 70 p
33 3 52 R 71 q
34 4 53 S 72 r
35 5 54 T 73 s
36 6 55 U 74 t
37 7 56 V 75 u
38 8 57 W 76 v
39 9 58 X 77 w
3A : 59 Y 78 x
3B ; 5A Z 79 y
3C < 5B [ 7A z
3D = 5C \ 7B {
3E > 5D ] 7C |
3F ? 5E ^ 7D }
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ADAM-4100 Modbus modules may come from the factory with the ADAM ASCII pro-
tocol set as the default protocol. In such cases, if the module is connected to a Mod-
bus network, the network might not recognize the module. This may be due to
incorrect settings. ADAM-4100 modules should be set up for the Modbus protocol
instead of the ADAM ASCII protocol.
Follow these steps to configure an ADAM-4100 module to the Modbus protocol:
1. Download and install Adam/Apax .NET Utility (the latest version can be found at 

www.advantech.com).
2. Initialize the ADAM-4100 on an RS-485 network (the preferred method is to ini-

tialize one module at a time).
3. With the module powered off, move the switch to the "Init" position.
4. Power up the module.
5. Wait 10 s for the module to initialize.
6. Use Adam/Apax .NET Utility to search for the module to change the protocol 

(Initial COM settings: 9600 baud, N-8-1).
7. Once the utility has identified the module, the serial data protocol can be 

changed to the Modbus protocol.
8. If necessary, change the address and COM port settings.
9. To access the module, click on the module icon in the utility.
10. Update the settings by pressing Update.
11. Power off the module.
12. Move the switch back to the NORMAL* position.
13. The module is now ready to be placed in the Modbus network.
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