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1.Introduction

The ZB-2000 series is a family of wireless ZigBatad
acquisition modules that provide analog-to-digitigjital-to-analog,
digital input/output, timer/counter and other fuoos. These modules
can be remotely controlled using a set of DCON odblus RTU
commands. The ZB-2024 series provide 4-channebgraitput that
can be configured via hardware. Refer to Sectiéri'3witch
Descriptions” for details.

The ZB-2000 series modules are not able to opasagtandalone
modules and need to be connected to a ZigBee kugtg] such as
the ZB-2550(P)(-T) or the ZB-2570(P)(-T), in ordercommunicate
with the other ZB-2000 series modules. For morerimgtion, refer
to the “ZigBee Converter Quick Start* guide avaiéabt the
following address:

http://ftp.icpdas.com/pub/cd/usbcd/napdos/zigbgb&e converter/
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1.1. Pin Assignments

ZB-2024 Series
LED Indicators ey sy
@ @ @ PWR @Zigﬂee
4 CH A/O
Antenna
: @ 01
Vouto Jl |
AGND <] r%
Voutl =— [
AGND = @
Vout2 =
AGND —
Vout3 — =g —
AGND = @ g — Type Code
IO i) = Data Format
g HW Config .

g I — Channel DIP switch
Ioutl = —

- — PID
AGND — E E (P:hetck S;Jm

rotoCo
oLz = E — Address (MSB) =
AGHND == &j-m 2
B LS R R E R Rotary Switch
AGHp-] |LETljze TH—*c.
[T GND Power Supply
+Vs
Pin Assignment
- E.0 ) HEIR
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1.2. Specifications

Models
Analog Output
Output Channels

Output Type

Resolution
Accuracy
Zero Drift
Span Drift

Programmable Output Slope

Voltage Output Capability
Current Load Resistance
Power-on and Safe Values
Intra-module Isolation, Field
to Logic

ESD Protection
Communication I nterface
Wireless

Transmission power

Antenna 2.4 GHz-

Transmission range (LOS)

Certification

ZB-2024-T ZB-2024-PA
4

0~ +10VDC, -10 VDC ~ +10 VDC,
0~+5VDC, -5VvDC ~ +5 VDC,
0~+20 mA, +4 mA ~ +20 mA

12-bit

+/-0.1% of FSR

+/-30 uV/°C

+/-25 ppm/°C

0.125 to 2048 mA/ second

0.0625 to 1024 V/ second

10V @10 mA

External +24 V power : 1050 Ohms

Yes
2500 Vbc

+/-4 kV Contact for each channel

ZigBee, IEEE 802.15.4 Standard

4 dBm 22 dBm

3 dBi Omni-Directional 5 dBi Omni-Directional
antenna antenna
e
CE/FCC,FCC ID No

Max. Slaves in a zigbee networl 254
ZB-100R/ZB-100T Supported Yes
Protocols Supports DCON and Modbus RTU Protocols

Hot Swap By Rotary and DIP switch
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LED Indicators

Power

ZigBee Communication
Powe

Power Consumption

M echanical
Flammability
Dimensions (W x L x H)
Installation
Environment

Operating Temperature
Storage Temperature

Humidity

1 LED, red
1 LED, green

2.3 W max.

Fire Retardant Materials (UL94-VO Level)

33 mm x 87 mm x 107 mm

DIN-Raill
-25°C~+75°C
-30 °C ~ +80 °C

10 ~ 90% RH, non-condensing
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1.3. Wire Connections

ZB-2024 Series

Voltage Output
é? + D@ Voutx
. Y106 | || asnp

Load
| t
Analog Outpu Current Output
W

+ [ D& | || Toutx
T Load e AGND
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1.4. Quick Start

This Quick Start document describes the methods tse
quickly set up and test ZB-2000 series modulesguia ICP DAS
DCON Utility.

First, you must set the ZigBee configuration of
ZB-2570(P)(-T)/ZB-2550(P)(-T) before using any ZB&® modules
because the ZB-2570(P)(-T)/ZB-2550(P)(-T) is a &AgB\et Server.
For more information about the ZB-2570(P)(-T)/ZB5B%P)(-T),
please refer to the “ZigBee Converter Quick Stgrtide available at
the following address:

http://ftp.icpdas.com/pub/cd/usbcd/napdos/zighgbe converter

If you have already installed the ZB-257x/ZB-25%xi8s
Utility, you only need to set the “PAN ID” and théB RF Channel”
for the ZB-2570(P)(-T)/ZB-2550(P)(-T) so that ittitee same as the
ZB-AlO setting. The ZB-AlO will then operate cortbc

Maodule Type FB-25480(F)
Yarsion 01.00

Pan ID{0x0000~D4FFFF) I FF 00

" - 7B-2551

Address: 01 Node ID = 0x0005 ", $01M

AN [—
Node ID(0x0000~0%FFFF) Y %
RF Channel m { ”
fo1m .~ Nl 782550
Address: 02 ZB-2551 B

L j01m

Dperating Mode | Transparent | Howe D =0x8402 I

Data Format | 116200,1,8,1 |

B 752551
Made ID = Ox001F

Addrass: 03
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1.5. Switch Descriptions

The ZB-2024 series module contains 12 dip switahaRotary
switch that are used to configure the module.

-4 3 & &5 &6 F 8B 9

100 11 12
Address Channel Type Code
Protocol < i
Checksum=— BICWATS

Configuration
PAN ID ~

Data Format-~

The following gives a description of the functiomausage of each
dip switch:

1. Address: The module address is defined using two components.
The first is dip switch 1 and the second is a 16Hpn rotary
switch. The address is a hexadecimal value thavallyou set
addresses mapping from 0x01 to Ox1F (0x00 is used f
initialization mode). Dip switch 1 is used to defithe high 4 bits
of the address value, and the 16-position rotaitcbvis used to
define the low 4 bits of the address.

The address value is equal to the ZigBee PAN IDeaal unique
Node ID should be set for all ZigBee slave devisesh as
ZigBee 10 modules, ZigBee converters and ZigBeeasg's.
The ZB-2024 series module will switch to INIT moataen the
address value is 0. Refer to Section 1.7 “INIT Molde more
information.

2. Protocol: Dip switch 2 is used to define the protocol. Wkehto
the ON position, it means that the “Modbus RTU"tpm| will be
enabled, and when set to the OFF position, it centbiat the
“DCON” protocol will be used.

3. Checksum: Dip switch 3 is used to define whether a checksum
will be used. When set to the ON positon, the cheakwill be
enabled, and when set to the OFF position, thekslea will be
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disabled. This option is only effective when the @I protocol is
enabled.

4. PAN ID: Dip switch 4 is used to define the ZigBee netwieAN
ID. Only the values OxFFOO or OxFFO1 are validZayBee 10
series module. OXFFO1 is selected by moving thesdipch to the
ON position and OxFFOO is selected by moving thpesgvitch to
the OFF position.

5. Channel: Dip switches 5-7 are used to define the ZigBee
operating channel. The configuration is as follows:

Switch Value Channel Switch Value Channel Switch Value Channel

6. Hardware configuration: Dip switch 8 is used to define whether
the type code of the ZB-2024 series module is todrdigured
using firmware or hardware. The ON position indésathat
configuration is via hardware, and the OFF positienotes that
configuration is performed via firmware. The digaces between
firmware and hardware configuration are as follows:

Type Code is set to firmware Type Code is set to hardware

configuration configuration

Allows different type codes to be set All channels will use the same type code

for each channel. that is defined using the values set via dip

switches 10-12.

The type code value is configured with | The type code value is configured based

the value stored in EEPROM. on the dip switch of the ZB-2024 series.
The data format is configured using The data format is configured using a dip
software commands. switch. Data format configuration

commands are ignored in this mode.
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When a command is used to read the
current type code, the value that is
stored in the EEPROM of the ZB-2024

series will be returned.

When a command is used to read the
current type code, the value that has been
configured via dip switches of the
ZB-2024 series will be returned.

7. Data Format: Dip switch 9 is used to define the data format used by the

ZB-2024 series modue. The ON position indicates that hex format will be used,

and the OFF position indicates engineering format will be used. This dip switch is
only applicable when the “Hardware configuration” dip switch is in the ON

position.
8. Type Code: Dip switches 10-12 are used to define the input type code for the
ZB-2024 series module, as shown below.
ZB-2024 Series
Switch Value Type Code Switch Value | Type Code | Switch Value Type Code
ON OMN OMN
1T 0X00 1l 0x01 s 0X02
10519092 THE N 1011 12
ON N OMN
Nl 0x03 A1 | oxo4 1 0X05
p A i 10 11 12 1014 2
N N
0x05 0x05

ZB-2024 Series User Manual V1.0, March 2012

12



1.6. Connection

A ZigBee host must already exist in a ZigBee nekwdryou
want to communicate with ZB-2000 10 modules, yoad® use a
ZB-2550(P)(-T) or a ZP-2570(P) host o connect toryapntroller,

To create a ZigBee network, the “Channel” and “PWN
parameters of all ZigBee modules should be indiilguconfigured
to the same value.

For instance, use the software utility to configtime PAN ID of
the ZB-2550(P)(-T) as OxFFOO0 and the Channel 3$6n set dip
switches 4-7 on the ZB-2024 series module to thE @d#sition to set
the PAN ID to OxFFOO and the Channel to 0. Basetherabove
configuration, the ZB-2550(P)(-T) host and the ZI22 series
module will then be able to communicate with eattten Set dip
switches 2 and 3 to the OFF position to set théopad for the
module to DCON and disable the checksum.

Moving the rotary switch on the ZB-2024 series nieda
position 1 will set the module address to 0x01. ¥an then use the
“DCON Utility” on the Host PC that is connectedthe
ZB-2550(P)(-T) host to send a command to the ZB428ies
module. The response you receive should be sitaildrat shown
below:

CheckSum (Protocol
Send
. Dizable Enable DCOM MRTU
Timeout:
= [ = - PR _—
1000 Sl — I | | l
Parity Ophion: |N|:|ne Paity j Exit

301M [

Command: |$|]""
Response: |!0122024
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The ZB-2024 series is a command-based data adquisit
module. A number of commands are provided thatogansed to
configure and set the analog output. Refer to 8e@&for details.

The ZB-2024 series module also support the Modbllg R
protocol. The configuration command format for Medbus RTU is
as follows:

Field © Field @ Field © Field @ ~ Field *n Field (@+"n)
Module Address |[Function code |Sub function [Configuration field |[CRC16

*n: This value depends on the Sub-function code.

Eg: To set channels 0, 1, 2 and 3 to enabled aaonets 4, 5, 6
and 7 to disabled, the following command shoulddrat:

01 46 26 OF BA 69

The supported analog I/O commands are as follows:

Function Code Description

0x01 Read coils

0x02 Read discrete inputs

0x03 Read multiple registers
0x04 Read multiple input registers
0x05 Write single coils

OxOF Write multiple coils

Eg: To read the current analog input value for cleés0 to 7, the
following command should be sent:
01 03 00 00O OO O7 04 o08

Eg: To set the filter to 50Hz, the following comndaghould be
sent;
01 05 01 02 FF 00 2C 06

To install the ZigBee analog 1/O module, follow steps below:
1. Connect the analog input.
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2. Connect the ZigBee analog I1/0 module to the powpply

3.

using the +Vs and GND terminals.

In order to output the analog output channels wiseng the
DCON protocol, send a #AAN(Data) command to the nhed
See Section 2.2 for details. When using the Modblig
protocol, use the Function 06h or 10h to set thpudifor
channels. See Sections 3.1 and Section 3.2 foilsleta
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1.7. INIT Mode
Each ZigBee module has an internal EEPROM thasesl wo

store its configuration, such as it's address, 2gBAN ID, ZigBee
channel numbers, etc. If you forget the moduleisfiguration
information, you can use INIT mode to reset the Z24 series
module to the default settings, then you can rdigare the module.
To change to INIT mode, you only need to adjustatiéress value to

0.
The default settings for ZB analog I/O modules are:

® Protocol: DCON
® Module Address: 0
® Checksum: Disabled
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1.8. Type and Data Format Tables

Type Code| Output Type| Data Format +F.S. -F.S.
Engineering units +20.000| +00.000
0 to +20
0 A % of FSR +100.00 +000.00
m
2’s comp HEX FFFF 0000
Engineering units +20.000| +04.000
+4 to +20
1 A % of FSR +100.00 +000.00
m
2’s comp HEX FFFF 0000
Engineering units +10.000| +00.000
0to +10
2 v % of FSR +100.00 +000.00
2’'s comp HEX FFFF 0000
Engineering units +10.000| -10.000
-10 to +10
3 v % of FSR +100.00 -100.00
2’'s comp HEX 7FFF 8000
Engineering units +5.0000| +0.0000
Oto+5
4 v % of FSR +100.00 +000.00
m
2’s comp HEX FFFF 0000
Engineering units +5.0000| -5.0000
-51t0 +5
5 v % of FSR +100.00 -100.00
2’'s comp HEX 7TFFF 8000

ZB-2024 Series User Manual V1.0, March 2012
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Slew Rate Control

TMUOUOW>O©O~NOURWNREO

Immediate chang

0.0625 V/Second or 0.125 mA/Second
0.125 V/Second or 0.25 mA/Second
0.25 V/Second or 0.5 mA/Second
0.5 V/Second or 1.0 mA/Second

1.0 V/Second or 2.0 mA/Second
2.0 V/Second or 4.0 mA/Second
4.0 V/Second or 8.0 mA/Second
8.0 V/Second or 16 mA/Second

16 V/Second or 32 mA/Second

32 V/Second or 64 mA/Second

64 V/Second or 128mA/Second

128 V/Second or 256 mA/Second
256 V/Second or 512 mA/Second
512 V/Second or 1024 mA/Second
1024 V/Second or 2048 mA/Second

Data Format Settings (FF)

7 6 5 4 3 2 1 0

Reserved CS Reserved DF

Key Description

DF

Data Format

00: Engineering units

01: % of FSR

10: 2's Complement Hexadecimal

CS

Checksum Settings
0: Disabled
1: Enabled

Note: Reserved bits should be zero.

ZB-2024 Series User Manual V1.0, March 2012
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1.9. Calibration

Warning: Performing calibration is not recommended un#l th
process is fully understood.

1.9.1 Analog Output
The calibration procedure is as follows:

1.
2.

Warm up the module for 30 minutes.

Set the type code to the type you want to calibiRéder to
Section 2.13 for details.

. Enable calibration. Refer to Section 2.26 for dstai
. Set the analog output to zero. Refer to Sectioridt.details.
. Check the meter and trim the output until zero autRefer to

Section 2.6 for details.

. Send the analog output zero calibration commanterRe Section

2.3 for detalls.

7. Set the span analog output. Refer to Section 2.@dtails.
8.

Check the meter and trim the output until the spatput. Refer to
Section 2.11 for details.

9. Send the analog output span calibration commanier fe
Section 2.4 for details.
Notes:
1. Connect the calibration voltage to the specificreied you are
calibrating.
2. Calibration voltages and currents are shown below.
Calibration voltages:
Type Code 0 1 2 3 4 5
Zero | o mA 4mA oV oV oV oV
Output
SPan | oomy | +20mA | +10v | +10V +5V +5V
Output
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1.10.Technical Support

Should you encounter any problems while using tBe2l24 series
module, and are unable to find the help you neegdignmanual or on
our website, please contact ICP DAS Product Support

Email; support@icpdas.com

Website:http://www.icpdas.com/service/support.htm

When requesting technical support, be preparedawge the
following information about your system:

1.

Module name and serial number: The serial numhabeaound
printed on the barcode label attached to the cof/dre module.

. Firmware version: See Sections 2.14 and 3.3.formation

regarding the command used to identify the firmwwamesion.

. Host configuration (type and operating system)

If the problem is reproducible, please give fullails describing
the procedure used to reproduce the problem.

. Any specific error messages displayed. If a diddog with an

error message is displayed, please include theefitlof the dialog
box, including the text in the title bar.

. If the problem involves other programs or hardw@eeices, please

describe the details of the problem in full.

. Any comments and suggestions related to the proalem

welcome.

ICP DAS will reply to your request by email withilmree business
days.
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2.DCON Protocol

All communication with ZB analog I/0O modules consisf
commands generated by the host and responses itiaashy the ZB
analog I/0O module. Each module has a unique ID raurtiiat is used
for addressing purposes and is stored in non-¥@latémory. The ID
Is 01 by default and can be changed by transmithirgprescribed
user command. All commands to the modules contesri@ address,
meaning that only the addressed module will respdhd only
exception to this is command ~**(Section 2.17) whis sent to all
modules, but in this case, the modules do not repllge command.

Command Format;

L eading Module

Character | Address | command | [CHKSUM] | CR

Response For mat:

L eading Module

Character | Address Data [CHKSUM] | CR

CHKSUM A 2-character checksum which is present wihen
checksum setting is enabled. See Section 1.8 (dgde
Data Format Settings) for details.

CR End of command character, carriage return (0x0D)
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Checksum Calculation:

1. Calculate the ASCII code sum of all the charadtetbe
command/response string, except for the carriagerreharacter
(CR).

2. The checksum is equal to the sum masked by OFFh.

Example:

Command string: $012(CR)

1. Sum of the string = “$"+"0"+"1"+"2” = 24h+30h+31h+2h = B7h
2. Therefore the checksum is B7h, and so CHKSUM = “B7”

3. The command string with the checksum = $012B7(CR)

Response string: 101200600(CR)

1. Sum of the string = “I"+"0"+"1"+"2"+"0"+"0"+"6"+"0” +"0" =
21h+30h+31h+32h+30h+30h+36h+30h+30h = 1AAh

2. Therefore the checksum is AAh, and so CHKSUM = “AA”

3. The response string with the checksum =10120060@A1

Note:
All characters should be in upper case.
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General Command Sets

Command Response Description Section
%AANNTTCCFF J'lAA Sets the configuration of the module 2.1
4 AAN(Data) S Sets the analog output of a specific 25

channel

$AAON IAA Performs an analog output zero calibrajo 2.3
SAALIN IAA Performs an analog output span calibmalio 2.4
$AA2 IAANNTTCCFF |Reads the configuration of the module 2.5
SAAINVV [AA [Frims the analog output calibration 2.6
SAAAN IAA Sets the analog output power-on value 2.7
$AAS IAAS Reads the reset status of the module 2B
SAABN IAA(Data) Reads the last analog output value 2.9
$AA7N IAA(Data) Reads the analog output power-oluga 2.10
$AABN IAA(Data) Reads the current analog outputreal 211
SAAIN IAATS Reads the analog output configurationg 2.12
SAAINTS IAA Set the analog output configurations 12.
$AAB IAA Detects the status of the wire connectioh 2.14
SAAF IAA(Data) Reads the firmware version infornuati 2.15
$SAAM [AA(Data) Reads the name of the module 2.1p
$AAS1 IAA Reloads the default calibration parametger 2.17
~AAEV I'AA Fnables/Disables calibration 2.27
~AAO(Data) IAA Sets the name of the module 2.2

Host Watchdog Command Sets

Command Response Description Section
~** No Response Informs all modules that the hesDK 2.18
~AAOQ IAASS Reads the status of the Host Watchdog 192.
~AAl IAA Resets the status of the Host Watchdog 02.2
~AA2 IAAETT [Reads the Host Watchdog timeout setsipg 2.21
~AA3EVV IAA Sets the Host Watchdog timeout settings  2.22
~AAAN AA(Data) Reaq§ the analog output safe value for 523

specific channel
~AA5N IAA Sets the analog output safe value for a 242
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specific channel

~AABPN(Data)

IAA

Sets the analog output power-on value
directly for a specific channel

2.25

~AA6SN(Data)

Sets the analog output safe value direc

for a specific channel

2.26
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2.1. %AANNTTCCFF

Description:

This command is used to set the configuration fepexcified
module.

Syntax:

% AANNTTCCFF[CHKSUM](CR)

% Delimiter character

AA The address of the module to be configured in thecianal
format (00 to 1F)

NN The new address of the module in hexadecimal fo(@ta
to 1F)

TT Not used by the ZB-2024 series module (Reservedl) a

should be set 00

CC Not used by the ZB-2024 series module (Reservedl) a
should be set 00

FF The command used to set the data format, checlksam
filter settings for the module, See Section 1.8details.

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter for a valid response

? Delimiter for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

There will be no response if the command syntaxdsrrect, there
IS a communication error, or there is no moduléwhie specified
address.
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Examples:

Command: %0202000A80 Response: 102
Sets the data format for module 02 to 80 (50Hzt&jre) and
engineering data format, and returns a valid respon

Related Commands:
Section 2.5 $AA2

Related Topics.
Section 1.8 Type and Data Format Tables
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2.2. #AAN(Data)

Description:

This command is used to set the analog output faluehannel N
of a specified module.

Syntax:

#AAN(Data)[CHK SUM](CR)

# Delimiter character

AA The address of the module to be set in hexadedomahkt
(00 to 1F)

N The channel to be set, zero based

(Data) The analog output value, see Section 1.8 for det&the
data format

Response:

> Delimiter character for a valid response

? Delimiter character for an invalid response indigathat

the output value is out of range. The output valteart to
the closest value set in the module’s output range.
Delimiter character for an invalid response indigathat
the module’s Host Watchdog flag has been set. Titygub
command will be ignored and the output will betsathe
safe value.

There will be no response if the command syntaxdsrrect, there
IS a communication error, or there is no moduléwhie specified

address.
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Examples:

Command: $0190300 Response: 101
Reads the configuration of module 01 and returvalid
response indicating an output type of 0 to 20mA amgl
changes are immediate.

Command: #010+05.000 Response: >
Sets the output value for channel O of module (8.@amA and
returns a valid response.

Command: #010+25.000 Response: ?
Attempts to set the output value for channel O ofiole 01 to
25.0 mA, but returns an invalid response becauseulput
value is out of range.

Related Commands:
Section 2.1 %AANNTTCCFF, Section 2.5 $AA2

Related Topics.
Section 1.8 Type and Data Format Tables

ZB-2024 Series User Manual V1.0, March 2012 28



ZB-2024 series

2.3. $AAON

Description:

This command is used to perform an analog outpat @&ibration
on channel N of a specified module.

Syntax:

$SAALCHKSUM](CR)

$ Delimiter character

AA The address of the module to be calibrated in deoianal
format (00 to 1F)

0 The command to perform the analog output zero
calibration

N The channel to be calibrated, zero based

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima

format (00 to 1F)

There will be no response if the command syntaxasrrect, there
IS a communication error, or there is no modulédwhie specified
address.
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Examples:

Command: $0101 Response: 701
Attempts to send the command to perform an analtpud
zero calibration on channel 1 of module 01, butmet an
invalid response because the “enable calibrationimmand,
~AAEV, was not sent in advance.

Command: ~01E1 Response: 101
Enables calibration on module 01 and returns alvakponse.
Command: $0101 Response: 101

Sends the command to perform an analog output zero
calibration on channel 1 of module 01 and returvalil
response.

Related Commands:
Section 2.4 $AA1N, Section 2.6 $AA3NVV, Section 2 2AAEV

Related Topics.
Section 1.9 Calibration
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2.4. $SAAIN

Description:

This command is used to perform an analog outpan splibration
on channel N of a specified module.

Syntax:

SAAIN[CHKSUM](CR)

$ Delimiter character

AA The address of the module to be calibrated in deoianal
format (00 to 1F)

1 The command to perform the analog output span
calibration

N The channel to be calibrated, zero based

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

| Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima

format (00 to 1F)

There will be no response if the command syntaxasrrect, there
IS a communication error, or there is no modulédwhie specified
address.
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Examples:

Command: $0111 Response: 701
Attempts to send the command to perform a spabredilbn on
channel 1 of module 01, but returns an invalid oese
because the “enable calibration” command, ~AAEVs wat
sent in advance.

Command: ~01E1 Response: 101
Enables calibration on module 01 and returns alvakponse.
Command: $0111 Response: 101

Sends the command to perform a span calibratiorthannel 1
of module 01 and returns a valid response.

Related Commands:
Section 2.3 $AAON, Section 2.6 $AA3NVYV, Section 2 2AAEV

Related Topics.
Section 1.9 Calibration
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2.5. $AA2

Description:

This command is used to read the configurationsgexified
module.

Syntax:

$SAA2[CHKSUM](CR)

$ Delimiter character

AA The address of the module to be read in hexadécima
format (00 to 1F)

2 The command to read the configuration of the meloul

Response:

Valid Response: IAATTCCFF[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

TT Not used by the ZB-2024 series module and shoiiiCb
(Reserved)

CC Not used by the ZB-2024 series module and shoaild/
(Reserved)

FF The data format, checksum settings and filterrggdtfor

the module. See Section 1.8 for details.

There will be no response if the command syntaxasrrect, there
IS a communication error, or there is no modulénwhie specified
address.
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Examples:

Command: $012 Response: 101000A00
Reads the configuration of module 01 and returvalid
response indicating that the Baud Rate is 1152@0data

format is engineering format and the checksumgsalled.

Command: $022 Response: 102000A02
Reads the configuration of module 02 and returvalid
response indicating that the Baud Rate is 1152@0d&ata
format is 2’s complement Hex format and the chenk
disabled.

Related Commands:
Section 2.1 %AANNTTCCFF

Related Topics.
Section 1.8 Type and Data Format Tables
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2.6. SAA3NVV

Description:

This command is used to trim the analog outpubcaiiion for
channel N of a specified module.

Syntax:

$AA3NVV[CHKSUM](CR)

$ Delimiter character

AA The address of the module to be set in hexadedomaht
(00 to 1F)

3 The command to trim the analog output calibratbthe
module

N The channel to be calibrated, zero based

VvV A two-digits hexadecimal value that presents tha@g

output calibration trim value. A value of 01 to B/l
increase the analog output calibration value by 9%, and
a value of FF to Al will decrease the analog output
calibration value by 1 to 95.

Response:

Valid Response: IAA [CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

There will be no response if the command syntamxasrrect, there
IS a communication error, or there is no modulénwhie specified
address.
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Examples:

Command: $01301F Response: 101
Trims the output for channel 0 of module 01 andeases the
analog output calibration value by 31. The modetenns a
valid response.

Command: $013060 Response: ?01
Attempts to trim the output for channel O of moddleand
increase the calibration value by 96. An invaligp@nse is
returned because the value is out of range.

Related Commands:
Section 2.3 $AAON, Section 2.4 $AA1N, Section 2-ZNVAEV

Related Topics.
Section 1.9 Calibration
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2.7. $AAAN

Description:

This command is used to set the current analogubaipthe
power-on value for channel N of a specified module.

Syntax:

SAAIN[CHK SUM](CR)

$ Delimiter character

AA The address of the module to be set in hexadedorahat
(00 to 1F)

4 The command to set the power-on value, and dhare t
current output value as the power-on value

N The channel to be set, zero based

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

| Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima

format (00 to 1F)

There will be no response if the command syntaxasrrect, there
IS a communication error, or there is no modulédwhie specified
address.
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Examples:

Command: #012+00.000 Response: >
Sets the analog output for channel 2 of moduleo(1¥Y and
returns a valid response.

Command: $0142 Response: 101
Sets the power-on value for channel 2 of moduleoV and
returns a valid response. The power-on value fanaobl 2 is
set to 0 V immediately.

Command: $014F Response: 701
Attempts to set the power-on value for channel fifn@dule
01, but returns an invalid response because chdsnbes not
exist.

Related Commands:
Section 2.2 #AAN(Data)
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2.8. $AAS

Description:
This command is used to read the reset statusjécified module.

Syntax:

$SAA5[CHKSUM](CR)

$ Delimiter character

AA The address of the module to be read in hexadécima
format (00 to 1F)

5 The command to read the reset status

Response:

Valid Response: IAAS[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

S The reset status of the module

O: This is not the first time the command has st
since the module was powered on, which denotes that
there has been no module reset since the last $AA5
command was sent.

1: This is the first time the command has been siace
the module was powered on.

There will be no response if the command syntamxasrrect, there
IS a communication error, or there is no modulénwhie specified
address.
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Examples:

Command: $015 Response: 1011
Reads the reset status of module 01. The moduwlensea valid
response indicating that it is the first time t#eA$ command
has been sent since the module was powered on.

Command: $015 Response: 1010
Reads the reset status of module 01. The modulenset valid
response indicating that there has been no modsét since
last $AA5 command was sent.

ZB-2024 Series User Manual V1.0, March 2012 40



ZB-2024 series

2.9. $AAGN

Description:

This command is used to read the value of thealaslog output
command from channel N of a specified module.

Syntax:

$SAAGN[CHK SUM](CR)

$ Delimiter character

AA The address of the module to be read in hexadécima
format (00 to 1F)

6 The command to read the value of the last analtygub
command

N The channel to be read, zero based

Response:

Valid Response: IAA(DATA)[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response orrasalid
type code

AA The address of the responding module in hexadécima

format (00 to 1F)
(Data) The value of the last analog output command

There will be no response if the command syntaxasrrect, there
IS a communication error, or there is no moduléwhie specified
address.
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Examples:

Command: #011+10.000 Response: 101
Sets the value of the analog output for channélramlule 01
to +10.000 and returns a valid response.

Command: $0161 Response: 101+10.000
Reads the value of the last analog output commanchiannel
1 of module 01 and returns a valid response witalae of
+10.000.

Command: $016F Response: 701
Attempts to read the value of the last analog dutpuchannel
15 of module 01, but returns an invalid responsmbse
channel 15 does not exist.

Related Commands:

Section 2.2 #AAN(Data), Section 2.11 $AA8N, Sectibh3
$AAITS
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2.10.$AA7N

Description:

This command is used to read the analog output powealue for
channel N of a specified module.

Syntax:
$AATN[CHK SUM](CR)

$ Delimiter character
AA The address of the module to be read in hexadécima
format (00 to 1F)

7 The command to read the power-on value

N The channel to be read, zero based

Response:

Valid Response: IAA(Data)[ CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for a invalid response

AA The address of the responding module in hexadécima

format (00 to 1F)
(Data) The analog output power-on value

There will be no response if the command syntaxasrrect, there
IS a communication error, or there is no modulédwhie specified
address.
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Examples:

Command: $0170 Response: 101+10.000
Reads the analog output power-on value for chahoél
module 01, and returns a valid response with aevafu
+10.000.

Command: $017F Response: 701
Attempts to read the analog output power-on vatuehannel
15 of module 01, but returns an invalid responsmbse
analog output channel 15 does not exist.

Related Commands:
Section 2.2 #AAN(Data), Section 2.7 $AA4N
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2.11.$AA8N

Description:

This command is used to read the current analqouowualue for
channel N of a specified module.

Syntax:
$AABN[CHK SUM](CR)

$ Delimiter character
AA The address of the module to be read in hexadécima
format (00 to 1F)

8 The command to read the current analog outputvalu
N The channel to be read, zero based

Response:

Valid Response: IAA(Data)[ CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for a invalid response

AA The address of the responding module in hexadécima

format (00 to 1F)
(Data) The current analog output value

There will be no response if the command syntaxasrrect, there
IS a communication error, or there is no modulédwhie specified
address.
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Examples:

Command: $0180 Response: 101+01.000
Reads the current analog output value for chanoéinodule
01, and returns a valid response with a value afG{D V.

Command: $018F Response: 701
Attempts to read the current analog output valuelfiannel 15
of module 01, but returns an invalid response bezdoat
analog output channel 15 does not exist.

Related Commands:
Section 2.2 #AAN(Data), Section 2.9 $AAG6N
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2.12.$AAON

Description:

This command is used to read the configuratiomefanalog output
for channel N of a specified module.

Syntax:

SAAON[CHK SUM](CR)

$ Delimiter character

AA The address of the module to be read in hexadécima
formatg (00 to 1F)

9 The command to read the configuration of the apalo
output

N The channel to be read, zero based

Response:

Valid Response: IAATS[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

T The analog output type. Refer to the Analog ouipuytte
Settings table in Section 1.8 for details.

S The analog output slew rate. Refer to the Analaigat

Slew Rate Control in Section 1.8 for details.

There will be no response if the command syntamxasrrect, there
IS a communication error, or there is no modulénwhie specified

address.
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Examples:

Command: $019030 Response: 101
Sets the configuration of the analog output fomeied O of
module 01 to an output range of -10 V to +10 V any
changes are immediate. The module returns a \edjglonse.

Command: $0190 Response: 10130
Reads the configuration of the analog output fanciel O of
module 01 and returns a valid response indicatiagthe
output is -10 V to +10 V and any changes are imatedi

Command: $019F Response: 701
Attempts to read the configuration of the analotpatifor
channel 15 of module 01, but returns an invalighoese
because that analog output channel 15 does nat exis

Related Commands:
Section 2.13 $AAINTS

Related Topics.
Section 1.8 Type and Data Format Tables
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2.13.3AA9INTS

Description:

This command is used to set the configuration efahalog output
for channel N of a specified module.

Syntax:

SAAINT Y CHK SUM](CR)

$ Delimiter character

AA The address of the module to be set in hexadedomaht
(00 to 1F)

9 The command to set the configuration of the analagut

N The channel to be set, zero based

T The analog output type. Refer to the Analog ouipuytte

Settings table in Section 1.8 for details.
S The analog output slew rate. Refer to the Analaigat
Slew Rate Control in Section 1.8 for details.

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

| Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

There will be no response if the command syntamxasrrect, there
IS a communication error, or there is no moduléwhie specified
address.
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Examples:

Command: $019131 Response: 101
Sets the configuration of the analog output fomeied 1 of
module 01 to an output range of -10 V to 10V arstkav rate
of 0.625 V/Second, and returns a valid response.

Command: $0191 Response: 10131
Reads the configuration of the analog output fanciel 1 of
module 01 and returns a valid response indicatiagthe
output range is -10 V to +10 V and the slew rat@.&25
V/Second.

Command: $019F31 Response: 701
Attempts to set the configuration of the analogpatfor
channel 15 of module 01 to an output range of -106 YOV
and a slew rate of 0.625 V/Second, but returnsaalid
response because analog output channel 15 doegisbt

Related Commands:
Section 2.12 $AA9N

Related Topics.
Section 1.8 Type and Data Format Tables
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2.14.$AAB

Description:

This command is used to detect the status of thee s@nnection for
a specified module.

Syntax:

$AAB[CHKSUM](CR)

$ Delimiter character

AA The address of the module to be read in hexadécima
format (00 to 1F)

B The command to detect the status of the wire actrore

Response:

Valid Response: IAAVV[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

VvV A two-digit hexadecimal value that presents theewi

connection status, where bit O corresponds to adnrbit
1 corresponds to channel 1, etc. When the bitiis O,
denotes that the wire for the channel is connected,1
denotes that the wire for the channel is discoratect

There will be no response if the command syntaxasrrect, there
IS a communication error, or there is no moduléwhie specified
address.

ZB-2024 Series User Manual V1.0, March 2012 51



ZB-2024 series

Examples:

Command: $01B Response: 10101
Detects the status of the wire connection for clehrof
module 01, and returns a valid response indicdtingthe wire
for analog output channel 0O is disconnected.
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2.15.$AAF

Description:

This command is used to read the firmware versiboriation for a
specified module.

Syntax:
$AAF[CHKSUM](CR)

$ Delimiter character

AA The address of the module to be read in hexadécima
format (00 to 1F)

F The command to read the firmware version infororati

Response:

Valid Response: IAA(Data)[ CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

(Data) A string indicating the firmware version infornfat the
module

There will be no response if the command syntaxasrrect, there
IS a communication error, or there is no moduléwhie specified
address.

Examples.

Command: $01F Response: 101A2.0
Reads the firmware version information for moduleaid
returns a valid response showing that it is versiaro.
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2.16.$AAM

Description:
This command is used to read the name of a specified module.

Syntax:
$AAM[CHK SUM](CR)

$ Delimiter character

AA The address of the module to be read in hexadécima
format (00 to 1F)

M The command to read the name of the module

Response:

Valid Response: IAA(Data)[ CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

(Data) A string showing the name of the module

There will be no response if the command syntax is incorrect, there
IS a communication error, or there is no module with the specified
address.

Examples.

Command: $01M Response: 10122024
Reads module 01 and returns a valid response mgthame
“22024".

Related Commands:
Section 2.28 ~AAO(Data)
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2.17.$AAS1

Description:

This command is used to reload the factory defalibration
parameters for a specified module, including thermal calibration
parameters.

Syntax:

$AASI[CHKSUM](CR)

$ Delimiter character

AA The address of the module where the default cidor
parameters are to be reloaded in hexadecimal fqi@0ab
1F)

S1 The command to reload the factory default calibrat
parameters

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima

format (00 to 1F)

There will be no response if the command syntamasrrect, there
IS a communication error, or there is no modulénwhie specified
address.
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Examples:

Command: $01S1 Response: 101
Sends a command to module 01 to reload the fadifigult
calibration parameters and returns a valid response

Related Commands:
Section 2.3 $AAON, Section 2.4 $AA1N, Section 2-VAEV

Related Topics.
Section 1.9 Calibration
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2.18.~**

Description:

This command is used to Inform all modules on thevork that the
host is OK

Syntax:
~**[CHK SUM](CR)

~ Delimiter character
*x The “Host OK” command

Response:
There is no response to this command.

Examples:

Command: ~** No response
Sends a “Host OK” command to all modules on thevosek.

Related Commands:

Section 2.19 ~AAOQ, Section 2.20 ~AA1l, Section 221A2, Section
2.22 ~AA3ETT, Section 2.23 ~AA4N
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2.19.~AA0

Description:

This command is used to read the status of the Wasthdog for a
specified module.

Syntax:

~AAO[CHK SUM](CR)

~

Delimiter character

AA The address of the module to be read in hexadécima
format (00 to 1F)

0 The command to read the status of the module’s Hos
Watchdog

Response:

Valid Response: IAASS CHK SUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

SS A two-digits hexadecimal value that representssthtus

of the Host Watchdog, where:

Bit 2: 0 indicates that no Host Watchdog timeolg ha
occurred and 1 indicates that a Host Watchdog
timeout has occurred.

The status of the Host Watchdog is stored in
EEPROM and can only be reset using the ~AA1l
command.

Bit 7: 0 indicates that the Host Watchdog is disdldnd 1
indicates that the Host Watchdog is enabled.
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There will be no response if the command syntaxdsrrect, there
IS a communication error, or there is no moduléwhie specified
address.

Examples:

Command: ~010 Response: 10100
Reads the status of the Host Watchdog for modulen@ll
returns a valid response with a value of 00, mesthat the
Host Watchdog is disabled and no Host Watchdog tiatéhas
occurred.

Command: ~020 Response: 10204
Reads the status of the Host Watchdog for modulen@l
returns a valid response with a value of 04, menthat a Host
Watchdog timeout has occurred.

Related Commands:

Section 2.18 ~**, Section 2.20 ~AA1, Section 2.24A2, Section
2.22 ~AA3ETT

Related Topics.
Section 5.1 Default Watchdog Operation
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2.20.~AAl

Description:

This command is used to reset the timeout stattiseofiost
Watchdog for a specified module.

Syntax:

~AA1[CHKSUM](CR)

~ Delimiter character

AA The address of the module to be reset in hexadécim
format (00 to 1F)

1 The command to reset the timeout status of the Hos
Watchdog

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima

format (00 to 1F)

There will be no response if the command syntaxdsrrect, there
IS a communication error, or there is no modulédwhie specified
address.
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Examples:

Command: ~010 Response: 10104
Reads the status of the Host Watchdog for modulen@ll
returns a valid response with a value of 04, megathat a Host
Watchdog timeout has occurred.

Command: ~011 Response: 101
Resets the Host Watchdog timeout status for mdoiLilend
returns a valid response.

Command: ~010 Response: 10100
Reads the status of the Host Watchdog for modulen@ll
returns a valid response showing that no Host \iatgh
timeout has occurred.

Related Commands:

Section 2.18 ~**, Section 2.19 ~AAQ, Section 2.24A2, Section
2.22 ~AA3EVV

Related Topics.
Section 5.1 Default Watchdog Operation
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2.21.~AA2

Description:

This command is used to read the Host Watchdogptitnealue for
a specified module.

Syntax:

~AA2[CHKSUM](CR)

~ Delimiter character

AA The address of the module to be read in hexadécima
format (00 to 1F)

2 The command to read the Host Watchdog timeoutevalu

Response:

Valid Response: IAAEVV[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

E 0: The status of the Host Watchdog is disabled

1: The status of the Host Watchdog is enabled

\AY; A two-digits hexadecimal value that representshet

Watchdog timeout value in tenths of a second, fan®le,
01 means 0.1 seconds and FF means 25.5 seconds.

There will be no response if the command syntamxasrrect, there
IS a communication error, or there is no moduléwhie specified
address.
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Examples:

Command: ~013164 Response: 101
Enables the Host Watchdog for module 01 and setsitst
Watchdog timeout value to 10.0 seconds. The maddilgns
a valid response.

Command: ~012 Response: 1011FF
Reads the Host Watchdog timeout value for modular@l
returns a valid response with a value of 1FF, neatiiat the
Host Watchdog is enabled and the Host Watchdogptitne
value is 25.5 seconds.

Related Commands:

Section 2.18 ~**, Section 2.19 ~AAOQ, Section 2.200d4, Section
2.22~AA3ETT

Related Topics.
Section 5.1 Default Watchdog Operation
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2.22.~AA3EVV

Description:

This command is used to enable or disable the Wadthdog for a
specified module and to set the Host Watchdog tuhealue

Syntax:

~AA3EVV[CHKSUM](CR)

~ Delimiter character

AA The address of the module to be set in hexadedomaht
(00 to 1F)

3 The command to set the Host Watchdog

E The Command to enable or disable the Host Watchdog

0: Disables the Host Watchdog
1: Wnable the Host Watchdog

VvV A two-digits hexadecimal value that representsHbst
Watchdog timeout value in tenths of a second, xangple,
01 means 0.1 seconds and FF means 25.5 seconds.

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

There will be no response if the command syntamxasrrect, there
IS a communication error, or there is no modulénwhie specified
address.
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Examples:

Command: ~013164 Response: 101
Enables the Host Watchdog for module 01 and setsitst
Watchdog timeout value to 10.0 seconds. The madtilgns a
valid response.

Command: ~012 Response: 101164
Reads the Host Watchdog timeout value for modular@l
returns a valid response with a value of 164, nreathat the
Host Watchdog is enabled and the Host Watchdogptitne
value is 10.0 seconds.

Related Commands:

Section 2.18 ~**, Section 2.19 ~AAOQ, Section 2.200d4, Section
2.21 ~AA2

Related Topics.
Section 5.1 Default Watchdog Operation
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2.23.~AA4N

Description:

This command is used to read the analog outputvséiie for
channel N of a specified module.

Syntax:

~AAAN[CHK SUM](CR)

~ Delimiter character

AA The address of the module to be read in hexadécima
format (00 to 1F)

4 The command to read the analog output safe value

N The channel to be read, zero based

Response:

Valid Response: IAA(Data)[ CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module ion hexad@décim

format (00 to 1F)
(Data) The analog output value. See Section 1.8 for detfihe
data format.

There will be no response if the command syntamxasrrect, there
IS a communication error, or there is no modulénwhie specified
address.
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Examples:

Command: #010+06.000 Response: >
Sets the analog outputs for channel O of the modiul® 6 V
and returns a valid response.

Command: ~0150 Response: 101
Sets the current analog output value for chanmélrfiodule 01
as the safe value and returns a valid response.

Command: ~0140 Response: 101+06.000
Reads the analog output safe value for channeh@oaolule 01
and returns a valid response with a value of 6 V.

Command: ~014F Response: 7?01
Attempts to read the analog output safe valuetianoel 15 of
module 01, but returns an invalid response becehmenel 15
does not exist.

Related Commands:
Section 2.2 #AAN(Data), Section 2.24 ~AA5N

Related Topics.
Section 1.8 Type and Data Format Tables
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2.24.~AA5N

Description:

This command is used to set the current analogubatpthe safe
value for channel N of a specified module.

Syntax:

~AASN[CHK SUM](CR)

~ Delimiter character

AA The address of the module to be set in hexadedorahat
(00 to 1F)

5 The command to set the analog output safe value

N The channel to be set, zero based

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima

format (00 to 1F)

There will be no response if the command syntaxdsrrect, there
IS a communication error, or there is no modulédwhie specified
address.
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Examples:

Command: #010+06.000 Response: >
Sets the analog outputs for channel O of modul®@LV and
returns a valid response.

Command: ~0150 Response: 101
Sets the current analog output value for chanmélrfiodule 01
as the safe value and returns a valid response.

Command: ~0140 Response: 101+06.000
Reads the analog output safe value for channeh@oaolule 01
and returns a valid response with a value of 6 V.

Command: ~015F Response: 701
Attempts to set the current analog output valuefannel 15
of module 01 as the safe value, but returns arlicthv@sponse
because channel 15 does not exist.

Related Commands:
Section 2.2 #AAN(Data), Section 2.23 ~AA4N

Related Topics.
Section 1.8 Type and Data Format Tables
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2.25.~AABPN(Data)

Description:

This command is used to set the analog output powemalue for
channel N of a specified module.

Syntax:
~AA6PN(Data)[ CHK SUM](CR)
~ Delimiter character

AA The address of the module to be set in hexadedormakt
(00 to 1F)

6P The command to set the analog output power-orevalu

N The channel to be set, zero based

(Data) The analog output value. See the Section 1.8dtaild of
the data format.

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

There will be no response if the command syntamasrrect, there
IS a communication error, or there is no modulénwhie specified
address.
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Examples:

Command: ~016P1+05.000 Response: 101
Sets the analog output power-on value for chanmélmodule
01 to 5 V and returns a valid response.

Command: ~016P0+25.000 Response: 701
Attempts to set the analog output power-on valuefannel 0
of module 01 to 25 V, but returns an invalid resg@because
the output value is out of range.

Command: $0171 Response: 101+05.000
Reads the power-on value for channel 1 of modularil
returns a valid response with a value of +05.0@\(¥

Related Commands:
Section 2.7 $AA4N, Section2.10 $AA7N

Related Topics.
Section 1.8 Type and Data Format Tables
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2.26.~AABSN(Data)

Description:

This command is used to set the analog outputvsdifie for channel
N of a specified module.

Syntax:
~AAG6SN(Data)| CHK SUM](CR)
~ Delimiter character

AA The address of the module to be set in hexadedormakt
(00 to 1F)

6P The command to set the analog output safe value

N The channel to be set, zero based

(Data) The analog output safe value. See the Sectiofod..8
details of the data format.

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

There will be no response if the command syntamasrrect, there
IS a communication error, or there is no modulénwhie specified
address.
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Examples:

Command: ~016S1+05.000 Response: 101
Sets the analog output safe value for channelmaafule 01 to
5V and returns a valid response.

Command: ~016S0+25.000 Response: 701
Attempts to set the analog output safe value fanakel O of
module 01 to 25V, but returns an invalid resporseahse the
output value is out of range.

Command: ~0141 Response: 101+05.000
Reads the safe value for channel 1 of module Olretodns a
valid response with a value of +05.000 (+5 V).

Related Commands:
Section 2.23 ~AA4N, Section2.24 ~AA5N

Related Topics.
Section 1.8 Type and Data Format Tables
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2.27.~AAEV

Description:

This command is used to enable or disable caldmmain a specified
module.

Syntax:
~AAEV[CHK SUM](CR)

~ Delimiter character

AA Address of the module to be set in hexadecimah&bi(00
to 1F)

E The command to set the status of the calibration

\ 0: Disables calibration
1: Enables calibration

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

There will be no response if the command syntaxasrrect, there
IS a communication error, or there is no modulédwhie specified
address.
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Examples:

Command: $010 Response: 701
Attempts to send the command to perform a spabredilbn on
module 01, but returns an invalid response bectngs&nable
calibration” command, ~AAEV, was not sent in advanc

Command: ~01E1 Response: 101
Enables calibration on module 01 and returns alvakponse.
Command: $010 Response: 101

Sends the command to perform a span calibrationadule
01 and returns a valid response.

Related Commands:
Section 2.3 $AAON, Section 2.4 $AA1N

Related Topics.
Section 1.9 Calibration
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2.28.~AAO(Data)

Description:
This command is used to set the name of a speciitlle.

Syntax:
~AAQO(Data)[ CHKSUM](CR)
~ Delimiter character

AA The address of the module to be set in hexadedomaht
(00 to 1F)
@) The command to set the name of the module

(Data) New name of the module (max. 6 characters)

Response:

Valid Response: IAA[CHKSUM](CR)

Invalid Response: ?AA[CHKSUM](CR)

! Delimiter character for a valid response

? Delimiter character for an invalid response

AA The address of the responding module in hexadécima
format (00 to 1F)

There will be no response if the command syntaxasrrect, there
IS a communication error, or there is no modulénwhie specified
address.
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Examples:

Command: ~010Z22024 Response: 101
Sets the name of module 01 to “Z2024” and returnalia
response.

Command: $01M Response: 10122024
Reads module 01 and returns a valid response kgth t
name“Z2024".

Related Commands:
Section 2.16 $AAM
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3.Modbus RTU Protocol

The Modbus protocol was developed by Modicon land was
originally developed for Modicon controllers. Dé¢al information
can be found dtttp://www.modicon.com/techpubs/toc7.html. You
can also visihttp://www.modbus.org to find more valuable
information.

Function code Description Section
06 (0x06) Sets an analog output channel 3.1
16 (0x10) Sets an analog output channels 3.2
70 (0x46) Reads/writes the module settings 3.3

Error Responses

00 |Address 1 Byte [1to 247
01 |Function code 1 Byte |Function code | 0x80
02 |[Exception code 1Byte 01

Note: If a CRC mismatch occurs, the module will not respond.
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3.1. Function 06 (0x06) - Set an Analog Output

Channel

This function code is used to set the analog outpu specific
channel of a specified module.

Request

00 Address 1 Byte 1 to 247

01 Function code 1 Byte 0x06

02 ~03 | Starting channel 2Bytes 0to3

04 ~ 05 | Value of the analog2 Bytes | Data in 2’s complement hex format or
output engineering format

Response

00 Address 1 Byte 1 to 247

01 Function code 1 Byte 0x06

02 Byte count 1 Byte Oto3

03 Input channel data | 1 Byte Data in 2's complenmextformat or

engineering format

Error Response

00 Address 1 Byte 1 to 247

01 Function code 1 Byte 0x86

02 Exception code 1 Byte 03: The analog outputevadiout of

range or a Host Watchdog timeout
has occurred.
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3.2. Function 16 (0x10) - Read the analog

output Channels

This function code is used to read from contiguanislog output

channels.

Request

00 Address 1 Byte 1 to 247

01 Function code 1 Byte 0x10

02 ~03 | Starting channel 2Bytes 0to3

04 ~05 | Number of channels 2 Bytes 1to4

06 Byte count 1 Byte C = Number of channels x 2

07 ~ The value of the |C Bytes | Data in 2’s complement hex format or

analog output engineering format

Response

00 Address 1 Byte 1to 247

01 Function code 1 Byte 0x10

02 ~03 | Starting channel 2Bytes 0to3

04 ~05 | Number of channels 2 Bytes 1to4

Error Response

00 Address 1 Byte 1 to 247

01 Function code 1 Byte 0x90

02 Exception code 1 Byte 03: The analog outputevadout of
range or a Host Watchdog timeout
has occurred.
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3.3. Function 70 (0x46) - Read/Write Module

Settings

This function code is used to either read or chdhgesettings of the
module. The following sub-function codes are sujgmzbr

Sub-function Code Description Section
00 (0x00) Reads the name of the module 3.3.1
32 (0x20) Reads the firmware version information | 3.3.

If the module does not support the sub-functionecggkecified in the
message, then it will respond as follows.

Error Response

00 |Address 1 Byte 1to 247
01 |Function code 1 Byte 0xC6
02 |Exception code 1 Byte 02: Indicates an invalid-&inction code
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3.3.1 Sub-function 00 (0x00) - Read the name of the

module

This sub-function code is used to read the nansgembdule.

Request

00 Address 1 Byte 1 to 247

01 Function code 1 Byte 0x46

02 Sub-function code | 1 Byte 0x00

Response

00 Address 1 Byte 1 to 247

01 Function code 1 Byte 0x46

02 Sub-function code | 1 Byte 0x00

03 ~06 | Module name 4 Bytes| Ox5A 0x20 0x24 0x00

Error Response

00 Address 1 Byte 1 to 247

01 Function code 1 Byte 0xC6

02 Exception code 1 Byte 03: An incorrect numbenydés were
received
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3.3.2 Sub-function 32 (0x20) - Read the firmware

version information

This sub-function code is used to read the firmwarsion
information for a module.

Request

00 Address 1 Byte 1 to 247

01 Function code 1 Byte 0x46

02 Sub-function code | 1 Byte 0x20

Response

00 Address 1 Byte 1 to 247

01 Function code 1 Byte 0x46

02 Sub-function code | 1 Byte 0x20

03 Major version 1 Byte 0x00 ~ OxFF

04 Minor version 1 Byte 0x00 ~ OxFF

05 Reserved 1 Byte 0x00

06 Build version 1 Byte 0x00 ~ OxFF

Error Response

00 Address 1 Byte 1 to 247

01 Function code 1 Byte 0xC6

02 Exception code 1 Byte 03: An incorrect numbenydés were
received
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3.4. Address Mappings

The address mappings are as follows:

Address  |Description Attribute
00260 Modbus Host Watchdog mode R/W
0: The same as I-7000 series modules
1: The analog output and digital output commandts|ca
be used to clear the Host Watchdog timeout status
00261 Enables or disables the Host Watchdog R/W
0: disabled
1: enabled
00269 Modbus data format R/W
0: hexadecimal
1: engineering
00270 The Host Watchdog timeout status. Write diear theW
Host Watchdog timeout status
00272 The factory calibration parameters, write load W
00273 The reset status R
0: not the first time the status has been read béimg
powered on
1. the first time the status has been read aftegbe
powered on
00284 Enables ordisables calibration R/W
0: disabled
1: enabled
10225 ~  [Status of the wire connection R
10228 0: connected
1: disconnected
30065 ~ |The analog output current readback R
30068
40033 ~ |The analog output for channels 0 to 3 R/W
40036
40097 ~  |The analog output safe value for channels 0 to 3 W R/
40100
40193 ~ |The analog output power-on value for channels® tdr/W
40196
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40289 ~  |The slew rate for channels 0 to 3 R/W
40292
40417 ~ |The analog output type code for channels 0 to 3 R/W
40420
40481 ~ |The firmware version information R
40482
40483 ~  |The name of the module R
40484
40485 The module address, valid range: 0x1 ~ Ox1F R
40486 Bits 5:0 Baud Rate, Ox0A R

Bits 7:6 Reserved
40489 The Host Watchdog timeout value, 0 ~ 258, 1rs R/W
40492 The Host Watchdog timeout count, write Oléaic R/W
40673 ~ |Trims the analog output for channels 0 to 3 W
40676
40769 ~  |The analog input calibration W
40772 O0x5A45: zero calibration

0x5350: span calibration
40801 ~ |The analog output calibration W
40802 O0x5A45: zero calibration

0x5350: span calibration
Notes.

The command to load the factory calibration paranseiakes about
3 seconds to be processed. The next command shotulta sent

before this time has elapsed.
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3.5. Engineering Data Format Table

The Modbus protocol supports engineering data foraral the type
code information is as follows.

TypeCode | Analog Input Type -F.S. +F.S.
0 0to +20
A 0000 20000
. +4 to +20
A 4000 20000
0to +10
2 0000 10000
V
-10 to +10
3 v -10000 10000
Oto +5
4 v 0000 5000
-51t0 +5
S v -5000 5000
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4.Troubleshooting

If you are having difficulty using the ZB-2024 sssimodules, here
are some suggestions that may help. If you canndtfie answers
you need in this guide, contact ICP DAS Productg®ulp Contact
information is located in Section 1.10.

4.1. Communicating with the module

If you attempt to communicate with the module agckive no
response, first check the following:

o Ensure that the supplied power is within the ramigel0 to +30
V DC. If the supplied power is correct, then tlwever LED
should be on.

o  When the module receives a command, the power LHDev
set to “off”. The power LED will again be shown‘as” after
the module responds. This method can be used tk eligether
the module has received a command sent from the hos

o If possible, use another device that is known téuibetional to
check whether the host can communicate with thecdeiarough
the same ZigBee network.

o If the host is a PC installed with a Windows op@asystem
installed, then execute the DCON Utility to deterenivhether
the module can be found. The DCON Utility can be
downloaded from the ICP DAS website at
http://www.icpdas.com The documentation for DCON Utility
can be found in theGetting Started For 1-7000 Series
Modules’ manual.
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5.Appendix

5.1. Dual Watchdog Operation
Dual Watchdog = Module Watchdog + Host Watchdog

The Module Watchdog is a hardware reset circuit tf@nitors
the operating status of the module. While workimgparsh or noisy
environments, the module may be shut down by eateignals.
The module Watchdog reset circuit allows the modaiork
continuously without disruption.

The Host Watchdog is a software function that nwsithe
operating status of the host. Its purpose is tgereproblems due to
network/communication errors or host malfunctionhen a Host
Watchdog timeout occurs, the module will resebatbputs to a safe
state in order to prevent the controlled targetfperforming any
erroneous operations.

ZB-2000 series modules include an internal Dualdhabg,
making the control system more reliable and stable.
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