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ZT-20xx-10G SERIES
User Manual

Warranty

All products manufactured by ICP DAS are under warranty regarding
defective materials for a period of one year, beginning from the date of
delivery to the original purchaser.

Warning

ICP DAS assumes no liability for any damage resulting from the use of this
product. ICP DAS reserves the right to change this manual at any time
without notice. The information furnished by ICP DAS is believed to be
accurate and reliable. However, no responsibility is assumed by ICP DAS for
its use, nor for any infringements of patents or other rights of third parties
resulting from its use.

Copyright

Copyright © 2016 by ICP DAS. All rights are reserved.

Trademarks

Names are used for identification purposes only and may be registered
trademarks of their respective companies.

Technical Support

If you have any problems, feel free to contact us via email at
service@icpdas.com.
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’ Introduction
1.1 Introduction to ZT-20xx-10G

ZT-20xx-10G series (referred to as ZT-10G) is a series of ZigBee wireless
communication module with Digital Input and Digital Output channels. The
“I0G" in the ZT-10G is the abbreviation for the I/O Group and means the
multi-to-multi Pair-connection 1/O modules. The ZT-10G has two main functions:

"I/O Pair-connection" and "I/O Group".

I/0 Pair-connection Function
I/O Pair-connection means the same number of DI and DO channels will
automatically be bound together as a pair, e.g. DIO and DOO be bound as a pair,
DI1 and DO1 as a pair, DI2 and DO2 as a pair, and so on.
The actions of the paired DI and DO can be as follows. For instance:
(A) When the DI channel state is high, the paired DO channel will automatically
output the state of high.
(B) When the DI channel state is low, the paired DO channel will automatically

output the state to low.

1/0 Group Function

In the ZT-10G series, the module that its address (or Node ID) been adjusted
to "0" will automatically be the ZigBee Coordinator (Host), those modules that
address are "not 0" will be as the ZigBee Router (Slave). These two ZigBee types
co-organize a ZigBee network and form a group. When any one ZT-IOG module
changing its DI channel state will automatically update all ZT-I0OG modules' DO

states of the same channel number within the group.
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Based on the above two function features, the ZigBee Coordinator will serve
as a message processing and distribution center. In other words, as long as any
DI of any ZT-I0OG module changes its channel state, it will immediately trigger an

event and upload it to the ZigBee Coordinator for [1/O Updating Logic]

calculations to determine the DO output states of the ZT-10G system. Then, the
ZigBee Coordinator will broadcast a message periodically to all ZT-IOG modules
for synchronizing all DO channel states to achieve the multi-to-multi I/O

Pair-connection function.
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1.2 Product Features

ZT-10G series module has the following features: users do not need to use
a controller and write additional programs; it can automatically link the Digital
I/O channel states in two or more locations through the wireless communication,
and transfer the Digital Input state to remote Digital Output automatically. Not
only can easily meet customer’s application needs, but also can save the costs of

the hardware configuration and the staff development.
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1.3 1/0O Updating Logic For the ZT-10G Modules
The ZigBee Coordinator (Host) is the Channel Logical Center of the ZT-IOG

modules in the I0G system. There are two modes for the I/O Updating Logic:

(1) Pulse Mode

Rule: When [any] DI channel of the ZT-I0OG module is triggered to rising edge,
the 10G system will generate an event that will make the states of [all]
ZT-10G modules' DO channels in the network change to the reverse edge.

EX: Suppose the initial state of the DO2 channel in the ZT-10G group is low, as
long as the DI2 channel of [any one] ZT-IOG module in the network is
triggered to rising edge, the DO2 output channel states of [all] ZT-10G
modules in the I0OG network will be updated to the high state.

1. The DI2 channel of [any ZT-IOG] was the first time triggered to
rising edge, it will make the DO2 channel states of [all ZT-10G]
change from low to high (0 — 1). (And also the 3rd, 5th, 7th... times)

2. The DI2 channel of [any ZT-IOG] was the second time triggered to
rising edge, it will make the DO2 channel states of [all ZT-10G]

change from high to low (1 — 0). (And also the 4th, 6th, 8th... times)

=P

=

ICP DAS, ZT-20xx-I0G Series User Manual, v1.0.0, 2016/02 Page 7



(2) Level Mode
Rule 1: [OR Logic]

[Any one] DI channel of the ZT-IOG module in the network triggered

to the high state will generate a rising event, and then [all] ZT-10G

modules' DO channels in the network will change to high state

automatically.

Rule 2: [AND Logic]
[All] DI channel of the ZT-IOG module in the network triggered to the
low state will generate a falling event, and then [all] ZT-10G modules'
DO channels in the network will change to low state automatically.
EX:

. .
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Z Hardware Information

2.1 Specifications

» Digital I/O Specifications

Model Name ZT-2043-10G | ZT-2053-10G | ZT-2055-10G | ZT-2060-10G
Digital Input
Channels 0 14 8 6
Type X Sink Source N/A
Dry ON Voltage Level X Close to GND | Close to GND N/A
Contact | OFF Voltage Level X Open Open N/A
Effective Distance X 500 m (Max.) | 500 m (Max.) N/A
Type X Sink/Source | Sink/Source | Sink/Source
Wet +3.5 Vpc ~ +10 Vpc ~ +3.5 Vpc ~
Contact ON Voltage Level X +30 \/D;c +50 \Ijzc +30 \I/D;c
OFF Voltage Level X +1 Vpc Max. | +4 Vpc Max. | +1 Vpc Max.
Input Impedance X 3kQ, 033 W 10 kQ 3kQ, 033 W
Digital Output
Channels 14 (Sink) 0 8 (Sink) 4
Isolated
Type Open X Open Power Relay,
Collector Form A
Collector
Max. Load 700 . 700 5A @ (250
mA/channel mA/channel Vac/30 Vpo)
Current 1.1A 14 A
Overload (with . (with |
Protection short-circuit short-circuit
protection) protection)
Max. Contact | x | 270 Vac
Voltage 125 Vpc
Voltage | Load Range +> Voc ~ X +35Voc~ |
+50 Vpc +50 Vpc
ol | N
Mechanical Endurance
(at no load, 300 ops/minute) X X X 2x 10" ops
Electrical Endurance X X X 10° ops
Operate Time 50ms, based on the communication rate of ZigBee
Release Time X X X 5ms
Model Name ZT-2043-10G | ZT-2053-10G | ZT-2055-10G | ZT-2060-10G
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» Other Specifications

Model Name ZT-2043-10G | ZT-2053-10G | ZT-2055-10G | ZT-2060-10G
LED
PWR 1 Red LED, ZigBee Device Power Indicator)
ZigBee 1 Green LED, ZigBee Connection Indicator
Dl Green LED, Status of Digital Input Channel
N/A DIO ~ DI13 DIO ~ DI7 DIO ~ DI5
Red LED, Status of Digital Output Channel
DO/Relay
DOO ~ DO13 N/A DOO0 ~ DO7 RLO ~ RL3
Power
Input Voltage Range +10 Vpc ~ +30 Vpc
Power consumption 0.84W (Max.) | 0.72 W (Max.) 2.5 W (Max.) 1.4 W (Max.)
Intra-module Isolated,
. . 3750 Vpc 3750 Vpc 2500 Vpc 2500 Vpc
Field-to-Logic
Mechanical
. ) 33mmx87mm | 33 mmx 87 mm | 33 mm x 96 mm | 33 mm x 94 mm
Dimensions (W x L x H)
x 107 mm x 107 mm x 110 mm X 110 mm

» Common Specifications for ZT-20xx Series Modules

EMS Protection

ESD (IEC 61000-4-2)

+4 kV Contact for each Terminal

EFT (IEC 61000-4-4)

+4 kV for Power Line

Surge (IEC 61000-4-5)

+3 kV for Power Line

Mechanical

Flammability Fire Retardant Materials (UL94-VO Level)
Dimensions (W x L x H) 33 mMm x 87 mmx 110 mm

Installation DIN-Rail

Environment

Operating Temperature

-25t0 75 °C

Storage Temperature

-30 to 80 °C

Relative Humidity

10 ~ 90% RH, Non-condensing

» ZigBee Wireless Specifications

Wireless
RF Channels 16
RF Transmit Power 11 dBm

Antenna (2.4 GHz)

5 dBi Omni-directional antenna

Transmit Range (LOS)

700 m (Typical)

Max. Slaves Supported

255

EMI Certification

CE/FCC, FCC ID
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2.2 Pin Assignments
» ZT-2043-10G Pin Assignments
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» ZT-2053-10G Pin Assignments
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» ZT-2055-10G Pin Assignments
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» ZT-2060-10G Pin Assignments
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2.3 Block Diagrams
» ZT-2043-10G Block Diagram

+5V
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GND

+Vs

GND

LED ° DO. PWR
Module [* o i | DO O
. AN
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EEPROM [ 00 1
TR
p pu
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e || | T
Module ) N < “L
Power —® +5V AN +§: I:: ANA & DO 13
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» ZT-2053-10G Block Diagram
LED
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:B_ , S Wet. COM
}5:: * g INO
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» ZT-2055-10G Block Diagram
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2.4 \Wire Connections
> ZT-2043-10G Wire Connection

.. ON State LED ON OH State LED OFF
SLIE TR Readback as 1 Readback as 0
Relay ON Relay OFF
Drive Relay I 109 |||DOPWR —1{ 0S| [[poPwr
; 0S| || pox . 0 |||pox
0& | || DO.GND 0& | ||po.GND
Relay ON Relay OFF
Resistance =11 08 |||DOPWR| | , =1 DE||/DO.PWR
3 "= o=
Load - : D& | || Dox : 0& | || pox
0S| ||DO.GND 0S| ||DO.GND
» ZT-2053-10G Wire Connection
Input T ON State LED ON OFF State LED OFF
- L= Readback as 1 Readback as 0
Relay ON Relay OFF
Dry Contact T DS || bryeND | | 0 | || Dry.GND
— [ v
Relay Close D@ Ihx Relay Open D@ N
Voltage > 3.5V Voltage < 1V
Wet Contact - -
(Source) - | 0S| ||wet.com | - 0E | || wet.com
fT o 05 | || INx T 0S| || INx
Open Collector ON Open Collector OFF
Wet Contact . R
. t— 08| ||Wet.COM| | +——— 0&2 | || Wet.COM
(Sink) = =
B D@ IMNx ST [I@ TMx
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» ZT-2055-10G Wire Connection

Input T ON State OFF 5State
P ype Readback as 1 Readback as 0
Close to GND Open
N DI.GND EH'T-SS v " DI.GND 55V
Dry Contact - &3 ]
Zeh a=
= . To other o . To other
DIx * channels DIx * channels
+10 ~ +50 VDC +4 VDC Max.
Y DIx| 10K % DIx | 10K
Wet Contact — 5 L o
(Sink) .. KT; . ; |
I|F—E— . To other I|—&— - To other |
DI.COM * channels DI.COM * channels |
+10 ~ +50 VDC +4 VDC Max.
. DIx | 10K . DIx | 10K
Wet Contact ] I o]
(Source) [ . E=m . o
|I|—%—<—I . To other [I—&— . To other
DI.COM * channels DI.COM * channels
ON State OFF State
Output T
tp ype Readback as 1 Readback as 0
Digital Output| . =1 0S| ||DOPWR|| . =1 0S| | DOPWR
(Resistance | - =1 0S| || pox - ~1— 0= || pox
Load) 0= ||| po.GND 0= | || po.GhD
Digital Output I 0| || Do PWR —T 0& | || poPWR
(Inductive < 0= | || oox 5 0= ||| pox
Load) 0| ||po.GND 0= ||| po.GND
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» ZT-2060-10G Wire Connection

Inout T ON State LED ON OFF State LED OFF
P ype Readback as 1 Readback as 0
Voltage > 3.5V Voltage < 1V
TTY
CMOSs LDgiC Logic Level High gg gix-l_ Logic Level Low Sg gix_i_
Logic G‘-JD'F * Lu-gicG‘vID{?_ *
Relay ON Relay OFF
Relay Contact | +———|0& |||DIx+ +—06 ||| DIx+
-T = {0& ||| DIx- -T2 {08 | || DIx-
Relay Close Relay Open
Open Collector ON Open Collector OFF
Open Collector i 0E ||| DIx+ I 05 | || DIx+
D@ DIx- D@ DIx-
Outout T ON State LED ON OFF State LED OFF
put type Readback as 1 Readback as 0
Relay ON Relay OFF
Relay Contact E_mml D& | || NOx EE =1 e
L0 =105 ||| comx — = 02 |||comx
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3 Setting up the ZT-20xx-10G Modules

The settings for the ZT-20xx-10G modules include "Hardware Basic Setting"
and "Software Advanced Setting" two parts. Users can set up the basic settings
via the hardware DIP and Rotary switches on the module. Some advanced
settings, like adjusting the wireless output power, setting the safe value for
disconnection, changing the I/O updating frequency of the IOG network..., users

can remotely set up via the software. The following will introduce these settings.

3.1 Hardware Basic Setting

3.1.1 Hardware Setting Interface

The hardware has two types depending on the different model numbers. The

definitions of the Rotary/DIP switches are as the following diagrams:

v ZT-2043-10G >
v ZT-2053-10G s £ 4
v ZT-2055-10G & 8 o

RF Channel P ;U, Node ID . )
v ZT-2060-10G 1‘ S ‘i ’i!’ ode eserve
)

612

>
m
(V)
-
N
oo
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3.1.2 Basic Setting Parameters for Hardware

This section introduces the hardware settings of the Rotary/DIP switches.

(A) DIP_1 : DIP Switch 1; Module Initial Mode
There are two module initial modes: “"RUN" and “INIT".
v For normal operation, set the DIP_1 to the RUN position.
v For advanced setting, set the DIP_1 to the INIT position, then can do the

setting by software. Refers to [3.2.1: Software Setting Steps] .

Trigger mode |DIP_1 |Descriptions

Communicating mode
RUN OFF Pan ID = according to the software setting (Default: 0x0000)
RF Channel = set by the rotary switch

Node ID = set by the rotary switch

Software setting, via ZT-2550/ZT-2570/ZT-USBC remotely
INIT ON Pan ID = Ox3FFF
RF Channel = set by the rotary switch

(B) DIP_2 : DIP Switch 2; Event trigger mode or way
The event trigger modes of the ZT-IOG system, the same are the trigger ways
for the DI channel of the ZT-IOG module, have two: Level and Pulse. Users

choose the suitable mode according to the "I/O updating logic" of the

application needs, refer [Ch.1.3 1/0 Updating Logic...] for detail descriptions.

Trigger mode |DIP_2 |Descriptions

If any DI channel state is high, all DO channel states are high.
Level Mode |OFF
If all DI channel states are low, all DO channel states are low.

If any DI channel is triggered to rising edge, all DO channels will
Pulse Mode |ON y IS 1199 ISing edg Wi

change to the reverse edge once.
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(C) DIP_3 : DIP Switch 3; Encryption
In wireless communication, it provides data encryption that supports AES-128
bit encryption algorithm.
The encryption setting is based on the ZigBee Coordinator (Node ID is
0x0000), other ZT-1I0G modules within the same group are synchronized
passively.

v Set the encryption directly through this DIP Switch.

Encryption | DIP_3 | Descriptions

Disable OFF Not using encryption

Enable ON Using AES-128 bit encryption for wireless communications

(D) DIP_4~DIP_8 : DIP Switch 4~8; Node ID
The Node ID is the ZigBee device ID, or known as the node addresses.
v The settable range is 0x0000 ~ 0x001F, up to 32 groups.
v' A ZT-10G network must specify a device to 0x0000 (ZigBee Coordinator)
v The ZigBee Coordinator must be supplied power permanently, or the
|IOG system cannot work properly.
v" The Node ID of ZT-I0OG module cannot duplicate in the same group,

please set the DIP Switch directly.

Node ID |DIP_4|DIP_5(DIP_6|DIP_7|DIP_8| [Node ID [DIP_4|DIP_5|DIP_6|DIP_7|DIP_8
0x0000 off off off off off 0x0010 ON off off off off
0x0001 off off off off ON 0x0011 ON off off off ON
0x0002 off off off ON off 0x0012 ON off off ON off
0x0003 off off off ON ON 0x0013 ON off off ON ON
0x0004 off off ON off off 0x0014 ON off ON off off
0x0005 off off ON off ON 0x0015 ON off ON off ON
0x0006 off off ON ON off 0x0016 ON off ON ON off
0x0007 off off ON ON ON 0x0017 ON off ON ON ON
0x0008 off ON off off off 0x0018 ON ON off off off
0x0009 off ON off off ON 0x0019 ON ON off off ON
0x000A off ON off ON off 0x001A ON ON off ON off
0x000B off ON off ON ON 0x001B ON ON off ON ON
0x000C off ON ON off off 0x001C ON ON ON off off
0x000D off ON ON off ON 0x001D ON ON ON off ON
0x000E off ON ON ON off 0x001E ON ON ON ON off
0x000F off ON ON ON ON 0x001F ON ON ON ON ON
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(E) Rotary Switch : RF Channel

"RF Channel” indicates the radio frequency channel, following the IEEE

802.15.4 standard and using the ISM 2.4G radio band.

Rotary
Switch

Switch Range

Description

0~F

2405 MHz ~ 2480 MHz

a. The ZigBee wireless communication, the same as Wi-Fi, uses a single

fixed channel and need to pre-set the radio frequency band.

b. The RF Channel must be set to the same value as other modules on the

same ZigBee network.

c. For different ZigBee networks, first priority is to adjust the RF Channel,

please directly switch the Rotary Switch.

The 2.4GHz is a universal free-of-use band, such as wireless LAN (IEEE 802.11b

/ |IEEE 802.11g), Bluetooth, ZigBee, etc., all can work in the 2.4GHz, so the user

must select the channel for the ZigBee network very carefully, and had better

avoid to use the same wireless frequency with other devices in the same place

to ensure the communication effectiveness.

ICP DAS, ZT-20xx-I0G Series User Manual, v1.0.0, 2016/02

Page 23



EX: User can download the [Wifi Analyzer] by the smart phone to analyze
the using channels in the environment, for example of the diagram below,

the channel 1, 6 and 11 are occupied by several Wi-Fi networks.

.l

=)

TELUS1146

ignal Strength [dBm]

TELUS1087

an N

Wifi Channels

Then, from the following [Figure (a) Wi-Fi and ZigBee Channel Diagram], the
frequencies of the using Wi-Fi channel 1, 6 and 11 are 2412+11 (MHz), 2437+
11 (MHz) and 2462+11 (MHz). These 3 channel ranges are the radio
interference source for the ZigBee network in the same band; So, the better

ZigBee options that recommended in this case are 2423 ~ 2426 (MHz), 2448
~ 2451 (MHz) and 2473 ~ 2480 (MHz).

1 2 3 R} 5 6 7 8 9 10 " 12 13 14 Channel
Wi_Fi 2412 2417 2422 2427 2432 2437 2442 2447 2452 2457 2462 2467 2472 2484 Center Frequency

LI Jo T T I L1 eha)

- T

22 MHz

ZT(ZigBee)

© o @ @ @ G ©® o ® © “® ®» © O ©® @O
2405 2410 2415 2420 2425 2430 2435 2440 2445 2450 2455 2460 2465 2470 2475 2480

Figure (a) Wi-Fi and ZigBee Channel Diagram
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Then, from the [Figure (b) Wi-Fi and ZigBee Channel Table] , we know the
three ranges 2423 ~ 2426 (MHz), 2448 ~ 2451 (MHz) and 2473 ~ 2480 (MHz)
are the ZigBee channels 4, 9, E and F, so these four ZigBee channels may be

preferred selecting to avoid overlap with the WLAN.

According to the above method, the user can set the ZT devices to the best

wireless channel for different environments.

ZigBee WiFi

CH1
(2412) CH 2
(2417) | CH 3
CH 4 (2425) (2422) | cH4
(2427) | CH5
(2432) | cH 6

(2437) | cH 7

CHS8 (2442)

CH9(2450) (2447) | CH 9

(2452) | cH 10
(2457) | cH 11

(2462) | cH 12

(2467) | CH 13
(2472)

CH E (2475)
s

CH F (2480) CH 14
(2484)

Figure (b) Wi-Fi and ZigBee Channel Table
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3.2 Software Advanced Setting

3.2.1 Software Setting Steps
If the 10G system needs advanced settings, such as adjusting the
wireless output power, setting the safe value for disconnection, changing
the 1/0O updating frequency..., please follow the software setting steps below.
(1) As the ZT-20xx-10G device does not include a COM port, the user must
prepare a ZigBee converter, e.g. ZT-USBC, ZT-2550 or ZT-2570, to
convert the signal to wireless signal via the USB, RS-232 or RS-485

interface for remote setting the ZT-20xx-1I0G module.

ZT-2000_Config &
uration_Utility_v \ &
p

0200.exe

RS-232/RS-485

Windows Desktop ZT Converter Series ZT-20XX-IOG Series

(2) For building the wireless communication of the ZT-20xx-10G and the ZigBee
converter, first, set up the following parameters of the ZigBee converter via
the "ZT-2000 Configuration Utility", so it can wirelessly communicate with the

ZT-20xx-10G that in the INIT mode.

Model ZT-20xx-10G ZT-USBC ZT-2550, ZT-2570
Application Mode | N/A N/A Transparent Mode

Pan ID INIT default to Ox3FFF | Set to Ox3FFF by software

Node ID INIT default to 0x0020 | Fixed to 0x0000 as a ZigBee Coordinator
RF Channel Set by Rotary switch Same with the Rotary switch of the ZT-10G.
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(3) Switch the Dip Switch 1(DIP_1) of the ZT-20xx-I0OG module to INIT mode.

Refer the [DIP 1) of 3.1 Hardware Basic Setting.

(4) Restart the power of the ZigBee Converter and the ZT-20xx-IOG module,

wait for the green LED (ZigBee) of the ZT-20xx-I0G module changing to

steady lit, that means the wireless communication established, and then

can call the software utility.

(5) Execute the ZT-20xx-10G Configuration Utility (Windows Based):

http://ftp.icpdas.com.tw/pub/cd/usbcd/napdos/zigbee/zt series/utility/

ZT-2000_Config
uration_Utility_v
0200.exe
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(6) Use "ZT-10G Series Configuration Utility” to connect the ZT-20xx-10G.

ZT-10G Series Configuration Utility - " =
Model e
FW Version e
COM Port UP Version ————--
Setting Setting

‘l\ﬁ:nnﬁgurti{m COM Port No: COM3

1. Click [COM Port Setting] to select the COM port of the ZigBee converter.

2. Click [Read Setting] to read the current settings of the ZT-20xx-IOG module.

. @ | \ ZT-257x-10G
COM Port -

Read
Setting Setting I' |

=

| S

-
u! Select Model Name

.
( ZT-20xx-10G )

Cancel J

-

[ al COM Port [E=NEET General Configurations
Current MHew
| Pan ID oooo || oo || o0
J x ModelD = | - | — @
Ml Refresh RF Channel | — | —
COM Port
RF Power 08 |08 -
i COM Port Number: COM3 i
Encryption | @ — | —
COM Port No. Used
Interfface @ | @ — | —
COM3 SR :
COM4 == Trigger Mode |  —— | — 7c
COoM7 — Refresh Interval 1 1 ~|| ZC
Check-Router-Alive Enabled More Info. ic
| Safe Value Disabled Maore Info. IR
Channel Offset (DI} |  — 0 =
Channel Offset (DO) |  — 0 =

(7) After reading the settings, directly set the parameters in “New” column. The
next section will describe the parameters of the advanced setting.

(8) After setting the parameters, click[ Start Configure Jto complete the software

setting.
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3.2.2 Advanced Setting Parameters for Software
The advanced parameters are set by software via the wireless communication
remotely. This section focuses on the parameter descriptions; for setting method,

please refer to the previous section [3.2.1. Software Setting Steps] .

(1) Pan ID (Personal Area Network identification)
“PAN ID" is the group identity for a ZigBee network, to distinguish the
different ZigBee networks of the same frequency band.
v Default: 0x0000; use the default value, or the devices in the same ZigBee

network use the same value.

(2) RF Power (Radio Frequency Transmission Power)
"RF Power” denotes the wireless transmit power value.
v Usually do not need to adjust; if the wireless signal is weak and unstable,

users may increase the RF power to debug and test.

Hexadecimal |Output Power(dBm) |Descriptions
OxOF 19 Typical Maximum
0x08 11 Fit the CE/FCC certification

The parameter adjustment purely personal behavior,
ICP DAS can not guarantee to pass CE/FCC certification if adjusting
this parameter, nor assume any liability because of the adjustment

parameters derived from the RF Power.
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(3) Refresh Interval

It denotes the interval time to update the 1/O channel, in the unit “second”.

According to [Functions] in 1.1 Introduction, the ZigBee Coordinator serves

as a message processing and distribution center. It will broadcast a message
“periodically” to all ZT-I0G modules for synchronizing all DO channel states.
This parameter is about the interval to broadcast the message periodically.
v The ZigBee Coordinator broadcasts default once per second. If the
ZT-10G module of the ZigBee Router updates DI channel frequently to
trigger a large number of events, we recommend user to increase the
refresh interval, to prevent the ZigBee network congestion and low

updating performance.

(4) Watchdog (WDT) & Safe Value (ZigBee Router)

The settings list below, details refer [3.3 Check Alive for Disconnection] .

Configurations Status Explain

Disabled Set the timeout of disconnection; It is
regarded disconnection if does not receive
the updating broadcast within this time.

WDT
(Watchdog Time) | 3 ~ 25s | Enabled

Safe Value OFF low | Set the safe value of the DO; be triggered if
ON high | the module is disconnection.

General Configurations o5l Safe Walue Configuration (ZigBee Router) — O by
-~ () Watchdog (WO
Node ID
RF Channel (2) Safe Value
RF Power =MNofe= Click the DO channels fo change the Safe Value
Encryption
Interface oFF [oFF  [oFF [oFF o | [oFF | [OFF [GFF
Trigger Mode DO Channel 7 G 5 4 3 2 1 0
Refresh Interval =MNote> This setfing is only enabled when it acts ZigBee Roufer (Slave)
Check-Router-Alive Erreroren TOTO T 1T T
Safe Value Disabled More Infa. -_iER-4
Channel Offset (DI) — 0 >
Channel Offset (DO) e 0 =
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(5) Check-Router-Alive (ZigBee Coordinator)

The settings list below, details refer

[ 3.3 Check Alive for Disconnection] .

Configurations Explain

(1)Disconnection Alarm Channel

Specify one DO channel as the disconnection Alarm

(2)Timeout of Disconnection Alarm

The timeout to trigger alarm = (a) x (b) x (c)

(a) Check Alive Interval

The interval is fixed that will check alive per second.

(b) Check Alive Retry

Set the number to retry. It is regarded disconnection
if the check alive occupied greater than this setting.

(c) Check Alive Device List

The devices want to check periodically in the ZT-10G

group.
(2) Timeout of Disconnection Alarm =(a) x (b) x (c) ﬁ
- — — — Multiply
(a)The check alive interval is fixed that will (a)Check Alive Interval N
check alive every 1 second. (Fixed 1 Sec.) 7
. ¢ J
4 . . N\
(b) If the check alive retry number is greater than (b)Check Alive Retry «
this setting, it is regarded disconnection. (3~100 times) 4
. * J
4 . . . )
(c) Which devices are in the network and needs (c)Check Alive Device List -
o o Rasas i >
periodically to check alive? (O=Enable/X=Disable)
. J
o5! Check-Router-Alive Configurations (ZigBee Coordinator) — O =
(1) Disconnection Alarm Channel po7r - 0OK Cancel
(2) Timeout of Disconnection Alarm 40 (s)
(a) Check Alive Interval 1 (s)
(b) Check Alive Retry 10 ~
(c) Check Alive Device List 4
<Note= Enable the devices which are wanted fo be monitored.
General Configurations
o 110
Pan ID 000 #0000 #0001 #0002 #0003 #0004 #0005 #0006 #0007
NedeID | — X X (0] X X X ) ¥ N
RE Channel | #0002 #0009 #000A #0D0B #000C #0D00OD #OODOE  #00OF
X X X X X X X X oo
RF Power 03
- #0010 #0011 #0012 #0013 #0014 #0015 #0016 #0017
Encryption | — % ¥ % ¥ X ¥ ¥ X 00
Interfface | — #0018 #0019 #001A #001B  #00M1C #001D #OD1E  #OO1F
Trigger Mode |  —
<MNote> This selting is only enabled when it acts ZigBee Coordinator (Host)
Refresh Interval 1 T IEAE T
Check-Router-Alive Enabled Mare Info. 0
Safe Value Disabled More Info. IR
Channel Offset (DI} | ~ — 0 =
Channel Offset (DO) |  -—- 0 =
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(6) Channel Offset (DI/DO)

The settings list below, details refer [ 3.4 1/O Tags Expansion] .

Configurations

Explain

Channel Offset (DI)

The DI offset value, to map the virtual channel of ZT-10G.

Channel Offset (DO)

The DO offset value, to map the virtual channel of ZT-10G.

For example, the ZT-2055-10G module provides 8 DI and 8 DO channels, while

the ZT-2060-10G module provides 4 Relay and 6 DI channels. When the

ZT-2055-10G (8 DI) makes pair-connection with two ZT-2060-10G (4 Relay), user

can set the channel offset (DO) of one ZT-2060-10G module to 4, then can reach

the above needs; the channel Offset (DI) can be set by the same way.

General Configurations

Current New
0000 | 00 | 00 |
IT2060-10G  System DI || System DO ZT206000G |, | ____ .
Dio -= DI 4 Do4 -* DOO nel | —
D1 -= DI 5 pos -* DOA1 ler 08 |UE V|
DIz -= Dl e Doe - |DO2 sn
D3 -= D7 po7y -» po3s | |~ | \—/—
D4 -» Dl 8 I e b
DIs -= DI 8 IMode | |— @
Interval 1 |1 e
o Check-Router-Alive nabled Mare Info.
[ Safe Value nabled More Info.
i /£ ZT-10G -
(/ ZigBee Network ) |- Channel Offset (DI} | — -— 4 =
~ N Channel Offset (DO) =~ —— 4 =
0 23 " 14]lsle]7]| ! —
y ) y N
i Channel Offset = 4
|
|
]
VIR | vV
o0j1121s3 0j1121]s3 I oj1p--17
ZT-2060-10G ZT-2060-10G [~ ! ZT-2055-10G
4Dl & 4DO 4DI1 & 4DO 8DI & 8DO
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3.3 Check Alive for Disconnection

In the 1/0 logic of the ZT-IOG system, the ZigBee Coordinator receives the
I/O events, calculates the logic and publishes the broadcast like a control center,
so the ZT-10G system can automatically synchronize the I/O status without any
additional controller. Nevertheless, if the ZigBee wireless communication occurs
the disconnection, it cannot actively send warning messages by the controller
like the traditional architecture.

Thus, user can use the DO safe value of the ZT-IOG module. Set a specific
DO channel to output “high” state when the wireless communication is
disconnected, and connect an alarm device (e.g. a buzzer, alarm light...) on that
DO to trigger the alarm and warn the officer in case of unexpected hazards.

The following will introduce the mechanisms of the ZigBee Coordinator and
the ZigBee Router for the disconnection.

ZigBee Router : Watchdog (WDT) & Safe Value (DO)

When the ZigBee Router does not receive the updating broadcast from the

ZigBee Coordinator within a period, it regards disconnection. Then the

ZT-10G module will load the preset safe value of DO and output the

user-defined DO state to avoid unexpected system hazards. Until receiving

the updating broadcast from the ZigBee Coordinator that means the

communication has recovered, the module will lift the DO safe value and

accept the system updating again.

The parameters of the ZigBee Router are as below: (To setting parameters)

v Watchdog(WDT) : Watchdog Enabled Time. It is regarded disconnection
if does not receive the updating broadcast within this time.
v' Safe Value : The safe value of DO channel for disconnection; can be set

to "high” or “low".
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ZigBee Coordinator : Check-Router-Alive

According to [Functions]in 1.1 Introduction, the ZigBee Coordinator serves

as a message processing and distribution center. It activity broadcasts messages
to all ZT-IOG modules to synchronize all DO channel states. Since the way of the
broadcast, we do not know if the message is successfully delivered to the ZigBee
Router on the receiving end.

Therefore, setting Check-Router-Alive is intended to allow the ZigBee
Coordinator actively detect the device connection status. Detect one module per
second to confirm the connection status of each ZigBee Router module, so the
host can control the operating status of the ZT-IOG system.

The parameters of the ZigBee Coordinator are as below: (To setting parameters)

v Disconnection Alarm Channel : When the disconnection occurs, this
channel will output “high” state. The user can install an alarm on it for
notifying the officer to check the system.

v" Timeout of Disconnection Alarm : The timeout value, unit: second, is
the multiply product of the "Check Alive Interval (Fixed 1 sec.)" and the
"Check Alive Retry" and the "Check Alive Device List". When the timeout
greater than this value, it is regarded the module disconnection and will
trigger the alarm channel to be High state.

v Check Alive Retry : Set the number to check alive. The module is
regarded disconnection if timeout occupied greater than this setting.

v Check Alive Device List : The devices want to check periodically in the
ZT-10G group. When set the slave modules to "ON", it means to enable

the devices the function of check alive for disconnection.
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3.4 1/0O Channel Expansion

The physical channel number of a ZT-IOG module is limited, sometimes the
I/O channels is not enough for the application needs, so the ZT-IOG module
provides a Channel Offset function to logically offset the physical I/O channels
that function supports maximum 280 1/O channels in a ZigBee network.

For example, an application needs to support 28 1/O Pair-connection
channels, using the module default setting will need to divide the ZT-IOG
modules into two ZigBee networks, but using the Channel Offset function can
expand a network to 28 I/0O Pair-connection channels and merge two networks
into one single network. The advantages of merging the ZigBee networks:

1. To reduce the number of ZT-10G networks can set up more ZT-IOG systems in
the limited band of wireless environment.

2. Reduce the use of ZigBee Repeater, as below.

272043106 | (| zT-2510 | ¢ ZT-2053-10G

ZT-2043-10G <: ZT-2053-10G

! Output 0 ! Input 0 ! Input 14
E===: Output 1 :===: lnput 1 :===; Inp%/'t' 15

cee N N

1 N
%Output 27 % Input 13 % Input 27

- B e :]Offset: gy p— |
Offset= 74: ZT-2043-10G
| {— zT-2053-106 | {7 zT-2053-10G
Offset=0
ZT-2043-10G

! Output 0 ! Input 0 ! Input 14
= Output 1 e /nput] Ne= /nput 15

L N N
D D N
WOutput 27 %ﬁ Input 13 W Input 27
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4 Applications
4.1 Emergency Bell Alarm System

The emergency bell alarm system applies often in MRT, buildings, schools,
hospitals and other public spaces for security management. When danger and
accidents, people can press alarm bells immediately to notify the external people,
meanwhile the security control center can know the event's location and
immediately send staff to deal with.

Application Statement

Using the campus security management as an example, the traditional alarm
system only installs a bell in a toilet entrance and directly links a buzzer bell for
regional alarm. Such method cannot notify the staffs of the security center
immediately and effectively in an emergency. If want to reply the emergency
status to the host of the security control center, users must pay higher costs to
install the entity wirings from many locations to the security center; if these

locations are far away or across different buildings, the costs are often too high.

(/7/,.' TG, W \\LVV
*===v  Internet
\,_g\ ’ s

RS-485 |—7//— RS-485
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The ZT-10G System is Suitable for Emergency Bell Alarm System

According to above application statement, in order to solve the difficult and
high cost problems of the entity wiring, ICP DAS provides the ZigBee wireless
solution. The ZT-10G system can automatically update the DIO channel states to
the message center (ZigBee Coordinator) via the wireless communication, and
then the message center will synchronize all DO channel states of the ZT-10G
network. This synchronization of changing DO states may just like the

"emergency message" to trigger the alarm bell.

e
@_.5 RS-485 m.e l':))

Emergency

N\ ‘_;/»»f-—*“‘\u___;/

V. 4 \
S o ZT-106 \ |_>A|'
@_.7 ZigBee Network ‘) . |_) o
D)

Emergency
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Application Architecture Description

The user can install the emergency alarm bells in many places. Every alarm
bell should be able actively to upload an event to the security center. The ZigBee
network of the ZT-IOG modules just happens to be a multi-to-multi I/0
Pair-connection architecture, so the triggered event of any alarm bell will update
to the message center.

The ZT-10G network is a multi-to-multi I/O Pair-connection architecture, so
when any alarm bell triggered will link all ZT-IOG modules' mapping DO channel
in the network. Applying "Pulse Mode" control logic, the user can install the
alarm bells in many locations and link many warning devices to more locations,
for example, many alarm buzzers or video equipment in many locations to link

multiple security control centers.

/ _Lom / _Lom _Lom
 ZT-10G b . — ZT-IOG\'\ - ——{ ZT-10G \ . — ZT-IOG\'\ - — ZT-IOG\'\ -
(\.,Zidee Network ) ( ZiaBee Network / (\.,Zidee Network ) ( ZiaBee Network / ( ZiaBee Network /
P —CPRERT S GREEAL, S — R S
DI .0 DI_1 DI_2

@; @@; @ &

Location #01 Location #02 Location #03 Location #04 Location ---

——— ZigBee Network _—>

poo| |- po1| |- 0o 0| W) Emergency #01

— DO 1 "":':} Emergency #02

ff‘h 4 DO_2 "":':] Emergency #03
Location #01 Location #02 DO_3 "":':} Emergency #04
Location #03 Location #04 DO--- "":':} Emergency ---
Location --- Security Manager Center #01

Security Manager Center #02
Security Manager Center ---
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Event Triggering Modes
When applying ZT-10G modules in different applications, the user can install

different triggering device according to the event mode of the application case.
(1) The lighting control system can apply the "Pulse Mode" to use the "Momentary

Button”, so that many lights can be turned on or off simultaneously.

O [~ | Each Push:
.-ﬂ"'.lj by, Generate single pulse to

invert the DO status.

|Momentary Button‘

(2) The emergency bell alarm system for fire safety can apply the "Level Mode"
to use the "Push Button", so that can trigger and release the emergency

alarm at the same location.

F @] .;]J'r.sﬂrr- - \ First Push: Low to High

E e Second Push: High to Low

\ Third Push: -
@y,

Push Button

(3) The emergency bell alarm system for the toilet in campus, to avoid the

@
@

emergency messages being maliciously released, can use the "Emergency

Button" as an alarm trigger that has the difficult to reset feature.

\ .
] Single Push:
@ @ O | ..l-l'r,zj-l'rr- Generate single rising signal
II'|__ .llll_l

and then locked.

ICP DAS, ZT-20xx-I0G Series User Manual, v1.0.0, 2016/02 Page 39



4.2 Route Management System for AGV

In recent years, the system of unmanned factory or warehouse automation
becomes universal, the Automatic Guided Vehicles (AGV) are relied to transport
goods in the product lines, storage systems, transfer stations, etc. When there
are several AGV in one location, the vehicle driving routes may overlap, so to
prevent the routes conflict is an important issue.
Application Statement

When an AGV wants to enter a control area, such as the main road, track or
elevator..., the AGV needs to request the vehicle management center for entering
permission. When the center allows the request, the other AGV will no longer
enter that area until the AGV departure and the management center lift the

control, and then other AGV can apply to enter that control area.

= Vehlcle \
( Management Center )

__/\ _/\-—-/\\__

= Vehlcle\

( Management Center )
"__’.\ e e
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The ZT-10G System is Suitable for the AGV Route Management System

According to above application statement, each AGV can send messages to
the vehicle management center, and can send an area disable message to other
AGV in the region. When the vehicle management center is a concept of virtual
cloud, it is a M2M (Machine to Machine) architecture. The AGV is a mobile device,
so it needs a wireless device with the M2M architecture to do the message
exchange.

The ZT-10G network is a multi-to-multi 1/O Pair-connection architecture, so
any ZT-10G module in the ZigBee network can change the 1/O channel state of
other ZT-10G modules. The feature meets this application needs, and thus

achieve the purpose of the message exchange.

AGV

e g /Vehlcleg <:> Al

f( Management Center ‘)

AV () j[ — i:[

AGV AGV
IIZT IOGL[ : : e

«/ ZigBee Network

AGV C::) ﬁ ’*“‘ I:[ AGV
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Message Exchange

When an AGV wants to enter the control area, it must get the area current
status, and update the status. In this case, using the "On/Off" states of the DI/DO
channels can simulate the "occupied/idle" status of the message and notify

other AGV via the I/O states to reach the route management goal.

DI | PLC AGV

DI | PLC

AGV

—A\
AGV PLC | DO L/ >

{Uﬂi}

Application Architecture (i)

The architecture of the AGV route management system includes two levels:

(1) Control level: the AGV equipped with PLC, PAC or IPC controller, etc. In
addition to control the goods moving and the vehicle driving, it also
manages the message exchange among vehicles in order to obtain the
current route status and calculate the timing to enter the control area.

(2) Message exchange level: The ZT-I0G network can be as a medium of
exchange messages. Not only simulate the "occupied/idle" status via the 1/O
"On/Off" status of the ZT-IOG module, and also automatically update the 1/0

states via the ZigBee wireless network to break the space limit.
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The Actual Operation

When an AGV wants to enter the control area, its PLC of the control level will
output a "high" state to trigger the DI of the ZT-IOG module, meanwhile the DO
of the ZT-IOG modules in the network will change to "high" based on the "Level
Mode" Updating Logic, then trigger the DI of the PLC on all vehicles to "high",
and then they get the using status is "occupied", so that other vehicles will not
enter this area for the safety. When this AGV leaves the control area, its PLC lifts
the "high" level state of the ZT-10G, and then other AGV can apply the entering

demand again.
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Overall Architecture Diagram

Applications Logic Flow Chart

v
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Application Architecture (ii)

Extending above application and architecture, in addition to use the
"physical 1/0" of the ZT-20xx-IOG modules to simulate "occupied/idle" status via
the "On/Off" state, you can also use the serial port communication
(RS-232/RS-485) on the PLC to achieve the message exchange function.

The ZT-257x-10G module provides 280 pairs of virtual digital input/output
channels that can access the virtual I/O channel by the Modbus RTU protocol,
and the virtual I/O channel states still can Pair-connection with the physical 1/0
channel states. Its DI/DO works the same way, for more detailed description,

please refer to the ZT-2570 and ZT-2571 module I0G mode at the below link.

http://ftp.icodas.com.tw/pub/cd/usbcd/napdos/zigbee/zt series/document/zt-257x/
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