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1. Overview

Z-002 ZigBee wireless module is designed with TI CC2530F 256 that is a true system-on-
chip (SOC) solution for IEEE 802.15.4, ZigBee applications, the module can be widely
used in short distance wireless communication field, with low power consumption,
small volume, strong anti-jamming capability.

Z-002 ZigBee module which is based on Tl's CC2530F 256+CC2591 chip running
ZigBee2007/PRO agreement, it has all the features of the ZigBee protocol, which is
different from other types of ZigBee module. Z-002 launch a self-forming, power-to-use
ZigBee modules, users do not need to understand the complexity of the ZigBee protocol,
all of the ZigBee protocol processing part, within the ZigBee module automatically, the
user only needs to transmit data via the serial port, is currently on the market the most
simple way to use ZigBee applications.

It can easily make two serial device to communicate via ZigBee

2. The detailed parameters of Module

2.1 The parameters of module
H-2 Technik Z-002 ZigBee module’s parameters in detail in the following table:
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WeBee Z-0002 ZigBee Module parameters:

Lavers : 4

Size : 36.0%25.6 mm

Interface : 2.54mm interval pin

Material : RF special materials

Receiver sensitivity:-96 dBm

Input DC voltage: 2.1V-3.3V

COrperating temperature : -40°C— 807

Antenna: 2 4G anfenna with SMA mterface

ZigBee protocol: ZigBee2007/PRO ( Z-Stack™)

PCB parameters

The characteristics of the
module

Transmission rate = Maximum up to 250kbps

el e B B e el I I

Power consumption : Recetving status <50mda;

Emiting status <<110mA;

Transmission distance: §00 m({with 3 dBi antenna)

TI CC2530F256 All IO port expansion.including debug ports
Supporting vart configuration commands

Transparent serial dafa transmission;

© o

—

=

Wisualize the process of ZigBee network by monitor

The module softwrare
features

N

Automatically join the network, all settings can be saved after
power-off,
5. Module factory all of the node type Router, allow to switch

roles

2.2 The description about module pins

h
|I I Il PO 2 | Multiplex UARTO_RX

PO 3 | Multiplex UARTO TX
P0O_7 |Note: The three pins

" P1_1 | Control of the state of
§ § Pl _4 | PA.
& Sun =
§ GND P2 4
P23 P22 GND V[«
P21 P20 RST/® @|vce

P17
P15
P13

] P02 |® @||P0 3
P12 :ICIIIOICN: PO4O @ PO S
P10 PO

P1_6 =ICIIIOIIIO=P0_° . ‘ PO_l
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If the customer use Z-002 ZigBee transparent transmission module, you only need to
focus on the function and use of the following pin, it can directly interact with external
serial devices, to implement ZigBee wireless communication.

PIN I'O | Single Name Description

GND - GND

VCC I - Operating voltage DC 2.0V~3.6V(3.3V is recommended)

RST I RTS Low level reset.connect a resistor to VCC in default

PO 0 I SET When this pin is pulled low over 25, it will restore factory
settings

PO 1 I Use Z-Sensor Monitor, falling edge trigger module obtains
the topology of the entire network

PO 2 1 UARTO0 RX | The UART RX Pin of Module

PO 3 0 UARTO TX | The UART TX Pin of Module

P10 o CONN This pin shows the ZigBee connection state.
High level indicates that the network is built or the device
has join the network

2.3 The PCB mechanical design of Z-002
Z-002 ZigBee module PCB mechanical specifications:
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2.4 Factory setting

Z-002 Manual
<3 25.60mm Fo
_IIII_
H B
nn 36.09mm
l me
2.54mm . . . .
o0 (K |
T . . i . .
¢ . . fllllllllll= . '.
2.36mm . .
471?.32mm—b| 4
1.42mm

Ttem Default parameters

Role Router

PAN 1D 0xFFFF

Channel 11(2405MHz)

Baud Rate 38400bps, data bit: 8 bits, stop bit:1 bit, parity: NONE

Transmit Power

4.5dbm

Local multicast number 0x0001
Target short address 0x0000
Target multicast number 0x0001
All-Data-Transmission unicast

ZigBee Network Key

0103050709 0B 0D OF 00 02 04 06 08 0A 0OC 0D

Every parameter of the module is configurable via PCor AT command.
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3. The ,AT“ command of setting module
All the “AT” command format is “Ox5a+0xaa+cmd+len+data”, the head of the command
frame is 5a aa, cmd is the command number, len is the data length and the data is the

user data.
Frame Cmd Len Data
0x5a Oxaa Command num Data length user data

3.1 Setting functions of module

The module can be set to join the network status by instruction. The function command

number is 0x00, Specific commands refer to the following table:

information

Function Command Data Description
Reset the module 5aaa 000100 0x00 | Reboot the module
Restore the default 5aaa 000101 0x01 | restore factory settings
setting
Clear the network S5aaa 000102 0x02 | Module will clear the local network

information

High 4 bit of data indicates whether to allow the

nodes join into the network with power on.

Malke the device can

join into the

S5aaa0b01l xx

Ox0x

0Ox: allow to be join when power on,

Oxlx

1x: network can’t be join when power on

Command: 5aaa0b01 19

the network can be join in 30 seconds.

network High 4 bit of data indicates the node’s operation
after joining the network.
0xx0 forbid current nodes joining network
Oxx1 Allow current nodes to join 10s,
Oxx2 allow current nodes to join 20s,
0xx3 allow current nodes to join 30s,
Oxx4 allow current nodes to join 60s,
0xx5 allow current nodes always joining
0xx6 Forbid all Router devices joining network
0xx7 allow all routers to join network 10s,
0xx8 allow all routers to join network 20s,
0xx9 allow all routers to join network 30s,
Oxxa allow all routers to join network 60s,
Oxxb Allow all routers always joining network
Example:

It means the devices can’t be join the network when power on, after sending this command,

Command: 5aaa0b 01 06

It means the devices allow to join the network when power on, after sending this

command .the network forbid all nodes to join the network.
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Note: The modules can build the network automatic and save all parameters when
power off. If the device wants to join into other network, it should clear its network

information.

3.2 Setting parameters of module
This module can set network parameters and other parameters, as the follow table

shows:

Parameters Command Data Description

Role Saaa 0101 xx 0x00 | Set the nodes to coordinator

0x01 | Set the nodes to Router

0x02 | Set the nodes to End Device

PAN ID 5aaa02 02 xxxx | Oxxx |[PAN_ID mustequal to the target

Oxxx | network PAN ID. 0xFFFF means build

a ZigBee network or join a ZigBee

network.
Channel Saaa 0301 xx Oxxx | 11-26 Channel , 16Channels
(From2405MHz to 2480MHz)
Baud Rate Saaa 04 01 xx 0x00 | Set the serial port baud rate :9600 bps

0x01 | Set the serial port baud rate :19200 bps
Ox02 | Set the sernal port baud rate :38400 bps
003 Set the serial port baud rate -:57600 bps
=04 | Set the serial port baud rate 115200

bps
Transmit Power 5aaa 0501 xx 0x00 | Set the transmit power: -4 dbm (PA.
14dbm
Ox01 | Set the transmit power: -1.5 dbm (PA.
17dbm >
002 | Set the transmit power: 1 dbm (PA.
19dbm 2
Ox03 | Set the transmit power: 4.5 dbm (PA.
21dbm?)
Localmmlticast Saaa 06 02 xx xx Oz Set the mmlticast number ofimodule |
number et | default is 0x0001
Target short 532207 02 xx o | Omxx This is the target short address when
address O uses umicast, default 1s 00000 means
sends to the Coordinator
Target multicast 53aaa 07 02 xxxx | Omxx | Thas is the target short address when
mumber (soot | uses multicast, defaunlt is 0=x0001

All-Drata-Transmission 5aaa09 0] xx 000 Broadcast
001 unicast
0x02 | multicast

ZigBee Network Key Saaa 0a 10 xx 16 Set the ZigBee Network Key If the key
xx._ {16Bvyte) Byte | is different. device can’t communicate
with others
If the set command execute successful. it will retum: 5a + cmd + len +data
Example:

Set the module role as Coordinator: 5a aa 01 01 00,
if sets successiul, it will retum 5a 01 01 00.
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3.3 Query parameters of module

The command of Querying parameters about module is 0xBx, command format is:

5a+aa+cmd
parameters Command Data Description
Module Role Saaahbl Oxbl | Retum the role of nodes.
PAN ID Sa aa b2 0xb2 | Retum the PAN ID of nodes.
Channel S5aaa b3 Oxb3 | Retum the Channel of nodes.
Baudrate Saaahb4 Oxb4 | Retum the Baudrate of nodes.
Transmit Power Saaa b5 Oxb5> | Retum the Transmit Power of
nodes.
Localnmlticast 5a aa bo Oxb6 | Retum the Localmulticast number
mumber of nodes.
Target short address Saaah? Oxb7 | Retum the Target short address of
nodes.
Target multicast Saaah8 Oxb8 | Retum the Target nmlticast
muniber number of nodes.
All-Data-Transmission 5a aab9 Oxb9 | Retum the Transmission types of
nodes.
Module MAC 5a aaba Oxba | Retum the MAC address of
nodes.
Local short address 5a aa bb Oxbb | If return FFEE, it means no in
ZigBee network
ZigBee network Key S5a aa bc Oxbc | Retum the network Key of nodes
If the view command execute successful. it will return:5a + cmd + len +data
Example:
If want to view the module role: 5a aa bl. if execute successful, it will refurn 5a bl 01
00 (00 is the Coordinator).
3.4 Command Data Transmission

Module defaultis in All-Data-Transmission, if the module receive data from UART, it

will send outin Broadcast. unicast-

multicast method. If wants to send the data in

other method, can use the Command-Data-Transmission.

Item Command Description
Broadcast | 5a aa al len darta Send the data to all the device in
the network
mulficast | 5a aa a2 len xxxx(multicast Send the data to the device which
number) data multicast mumber is the same
umicast | 5a aa a3 len xxxx(short address) | Send the data to the device which
data short address is the same
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4 User guide to PC software

In addition to using the configuration command mode, you can also use a PC configuration
software.

4.1Install the software and open it, as the follow picture shows

WeBee ZigBee DataPass Though Configuration Software 0 L] |
General Para: TOM Fort:! =k Baud Rate:  [38400 v @ | Open COM
Metwork Fara: HodeType: Cocrdinat. w Channel: 11 (2405MHZ ) w
PAN ID: “ FFTF TX Power: 4.5 (21) dbmw
Set
Baud Rate: 115200 v

Security Key:

hddr Para! LocalGroup ID: 51 Sendéroup ID: 2y

Sendhddr: =g SendType: Unicast w E

Module Paral podule MAC: E

Local Addr: ]

Log:

http:/fwebee. taohao. com I w
Step 1: configure a serial port — » open the serial por
Clear Network Para

:

4.2 Configure the UART parameters and open it

WeBee ZigBee DataPass Though Configuration Software =
General Fara! COM Port: :5 Baud Rate:  [38400 - @
Wetwork Para: NodeType: Coordinat:w Channel : 11 (2405MHZ ) w
FAN ID: :FFFF TH Power: 4.5 {21} dbmw
Set
EFaud Rate: 115200 =

Security Key:

Addr Para: LocalGroup ID:

1 Sendbrowp I0: 4

Sendiddr: =h] St TP — E

Module Fara: podule MAC: E

Local Addr: .

Log:

http:/fwebee. tacbao. com B Eeszet Eehoot
Step 1! configure a serial port — * open the serial por
serial port:S Open success | 35400 None—§-1.

Clear Network Para

:
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4.3

parameters.

Wjem the UART is open successful, it can view the device

WeBee ZigBee DataPass Though Configuration Software . [E=NECN X |

General Para: COM Port: =5 Baud Rate: [Sg400 v @
HodeType: Coordinat:w Channel: 11 (Z405MHZ ) w
PAl ID: = FFFF TH Power: 4.5 (21) dbmw
Set
Band Rate: 115200 -
Security Key:
Addr Paral LocalGroup ID: 51 SendGroup ID: %y
Sendhddr: =0 SendType: Unicast -
Module Fara® podule MAC:
Local Addr: "
=]
Log:
http:ffwebee. tacbao. com -
Step 1! configwre a serial port - » open the zerial por
zerial port:5 Open sueccess @ 38400 Home-8-1.
lClear Network Paral
!

4.4

In the log window will show the parameters that read

WeBee ZigBee DataPass Though Configuration Software =
General Fara: COM Port: =0 Band Rate:  [58400 w| @ |Closecon
Wetwork FParal HNodeType: Router - Channel: 11 {2405MHZ ) w
PAR ID: = FFFF TE Power: 4.5 (21} dbmw
Set
Baud Rate: 35400 -
Serurity Key: 01 03 05 07 09 0B 0D OF 00 02 04 06 03 04 OC 0D
Addr Para: LocalGroup ID: o1 Sendbrowp ID: 2]y
Sendtddr: =l SendType: Unicast = Get
Module Para: module MAC:
Local Addr: L
=
Log:
serial port:S Open success : 353400 Hone—8-1. -
Read Network Fara
Hodelype: Router —]
FAR_TD = OxzFFFF lClear Network Para]
Charmel = 11 L
Buad Rate: 38400bps 3
TX Power: 4.5dbm, PA: 21dbm
FEY = 0x01 03 05 07 09 OB 0D OF 00 02 04 06 05 0A OC| | [—]
- Clear Log
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+49 721 6624655/+49 1797087228



Z-002 Manual H-2 TECNIK g

www.h-2technik.com

4.5 Setparameters. Fill the ZigBee network parameters, then click

the “Set” button. If successful, the log window will show the
value that has set.

WeBee ZigBee DataPass Thnugh Configuration Software . . =200

General Pare: GO Port: g | Baud Rate:  [30400  w| @

Hetwork Fpra: HNodeType: |ml Channel : "ml
FAN ID: TX Fower: (4.5 (21} dbmw| _
Baud Rate: [ Change /"
Security Key! |Dl 03 05 07 09 OF OD OF 00 02 04 06 05 04 OC OD |

Addr Fara: LoealGroup ID: — SendGroup ID: :311 | [Read ]
Sendhddr: D SendType: "Uni sast - |

Module Fara: mModule MAC: | |
Local Addr: ED

EEY el 0305 07 09 _OF 01 _0F 00,07 04 05 05 04 0
Set Hetwork Fara

HodeType: Coordinator
FAN_ID = OzFFFF [Clear Network Paral
Channel = 11

buad rate :38400bps

T Fower: 4.5dbm, FA: 21dbm

EEY = 0x01 03 05 07 09 OF OD OF 00 0Z 04 06 03 0& OC

Log:

m

Clear Log
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4.6 Function Button

“Restore the defaultsetting”: Restore the defaultsetting
“Reset”’:Reboot the module

“Clear the Network Info”: Clear the device ZigBee network information.

WeBee ZigBee DataPass ThnungCDnﬂguration Soﬂwareﬁj
_— o
General Fara! COM Port: _ Baund Rate: "53400 v| . Cloze COM

Fetwork Para: HodeType:  |[Coordinatiw| Charmel: (11 (Z405MHZ) w |

FAN ID: Tf Power: 4.5 (21) dbnw|
- Set
Baud Rate: |EBQDU v|
Seewrity Key: 01 03 05 O 09 OB 0D OF 00 02 04 06 08 DA OC 0D |
Addr Para: LocalGroup ID: — Sendfroup I0: "311 | ’Read ]
ot B | switme e v (e |
e

Function button

KEY = 0x01 03 05 07 09 OF OD OF 00 02 04 08 08 O& OC w w
Set Hetwork Fara.

HodeType: Coordinator
FaH_IDI = 0xFFFF

Channel = 11
buad rate :38400bps=
TH Fower: 4.5dbm, FPA: Z1dbm

KEY = 0=x01 03 05 0T 09 OF 0D OF 00 02 04 06 03 04 OC
-

’Cl ear Network Para l

Note: Also can use the “AT” command to operate.

5 Visualizing the process of ZigBee network
Z-002 is compatible with TI’s Z-Sensor Monitor, which is provided in CD. The
complete relevant ZigBee network topology can be viewed by this software. Firstly,
connect the device to the PCvia UART. Secondly, install the Z-Sensor Monitor
software. Here is an example, one coordinator module and three router modules.

Connect any one of them to the PC via UART. Open Z-Sensor Monitor and choose the right
UART parameters
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Q00 %é[Pm\rﬁcUSBm»Sena\ Gomm Port (COMB) |+] 3=0 @00

‘
Packets: 2 | tsstpacketosso17 | erofie: zigreePRO |

Il ONLINE | Collecting data

Pull down the P0.1to the GND, then can get topology of network:

H[ ONLINE I Collecting data I Packets: 31 | tastpacket:09:3835 | profile: zigeee PRO |

As the picture shows, the 01°C means the count of getting topology of network,
“0x3A94” means the short address of the module, “09:40:11” means the time of
getting topology of network.

onune | Colecingdma | Packets: 40 | Lastpacket 094011 | Profi: ZigBee PRO ]Qj
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6 ZigBee Module’s transparent Data transmission
Users can test transparent transmission between nodes and nodes via the ZigBee network

quickly module.

6.1

6.2

Configuring two ZigBee modules, one is Coordinator, another is

Router.

-

SloFT

e

48,

A

Open PC serial assistant, setting the baud rate and the serial number, you
can achieve serial module transparent transmission of communication

in the ZigBee network

o EEEEF 1.2

(4 s=OEm e 12

iw O |comz

FEE 115200
fimsfy [Fone -]
e CR |
== PO |
@  zigen |

4

4

I EE

FrEEhE | ElE

EILET

=

[ +AHET
BWEIE |Hone - I
RIFER | BREREIE

C: \COMDATAY
[l

I LOVE YOU, Ta0!

Master

N

mzEl | [BEE
I BmhEE Foes |

Hello WeBee, I LOVE YOU !

™ itk

o O |coms -
EHFE |115200 <
gt [fome |
#oEs 2 -
=N P |

@ zieo |,

.

Hello WeBee, I LOVE TOU

Slave

HTER
" BahgiE | SEEETED
™ rsilRERE

EER

T LOVE ¥OU, TOO!

GihEEE lom = ﬁ&ﬁiﬂ#lml Bk AL [1000 = mEsEe | fERERETE

4 [ STATIS: COR2 Opened 115200 More 8 1 [Rx:zt0 | 44 | STATUS. COM4 Opensd 115200 Hone & L [Rx:13¢

Tx:218
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7 The diagram of typical application circuit connection
The Z-002 ZigBee modules are factory programmed firmware, users can use it as an
ordinary common serial device.it can be transparent transmission data with a simple

circuit.

ZigBee Typical application circuit
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