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EBYTE Wireless Data Transceiver
ES800-DTU(Z2530-2G4-20)
ZigBee Ad Hoc Network

User Instruction Manual

This manual may change with the continuous improvement of the product. Please refer to the latest version of the instruction.

Chengdu Ebyte Electronic Technology Co., Ltd. reserves all rights of final interpretation and modification of this manual.
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1. Introduction

1.1 Brief introduction

E800-DTU(Z2530-2G4-20) is a wireless data transceiver based on ZigBee technology with function of transparent
transmission, protocol transmission, AT configuration, etc. Wireless data transceiver working as a communication medium,
as well as the fiber, microwave, the same line, has a certain scope of application: it provides some special conditions in the
private network monitoring signal real-time, reliable data transmission, with the features of low cost, convenient
installation and maintenance, diffraction ability, flexible network structure, range of coverage, suitable for the occasion
of dot and scatter, complex geographical environment , connecting with PLC, RTU, rain gauge, level gauge and other data
terminals.

1.2 Function Features

R

< All the core components are imported originally , compared with the current imports of digital transceiver , we are
the most advanced, most cost effective and the smallest one.

X Transmission power is optional, all technical indicators have met the European industry standards.

X Use temperature compensation circuit, the frequency stability is better than =2PPM.

<> With operating temperature range: -40 ‘C ~+85 °C, adapting to a variety of harsh working environment.

X All with aluminum alloy shell, compact, easy installation, good heat dissipation; perfect shielding design, good

electromagnetic compatibility and strong anti-interference ability.

7

o Power reverse protection, over-protection, antenna surge protection and other multiple protection functions,
greatly increase the reliability of the transceiver.

R

< Powerful software features, all parameters can be programmed to set: such as power, frequency, air data rate,
address ID, etc.
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< Ultra-low power consumption, standby current is 20mA (the power consumption of power saving mode and sleep
mode is lower), the transmitting current << 350A (1W).

R

< With watchdog and accurate time layout, in the event of an exception, the module will automatically restart and
continue to follow the previous parameters to operate.

1.3Product Features

No. Feature Description
1 Role switch Users can switch freely between the coordinator, router and end device via UART command.
2 Automatic Support power-on automatic networking. The coordinator automatically sets up the network, the

2



networking

end device and the router automatically searches and joins the network.

Automatically reconnect when losing network. When intermediate node in network is lost, other
networks automatically join or maintain the original network. (Isolated nodes automatically join the

Network original network, non-isolated nodes maintain the original network.)
self-healing When the coordinator is lost and non-isolated nodes exist in the original network, the coordinator
can join the network again or coordinator of the original network PAN_ID set by the same user join
the original network.
The device can be set as low power mode in the end state.  Sleep time of the device can be
4 Ultra low power | changed according to the user's using time. The standby power consumption in the low power
consumption mode is less than 2uA. In the father node data storage time, all messages can be received within the
time set by users.
When device is in the coordinator and router state, the user can set their own data storage time, and
Configuration for | work with end device in sleep mode to save data for the end device, and sent data to the end device
5 data storage when it wakes up.
time Data saved is up to 3 data packets, if exceeded, it will automatically clear the first data! After the data
is saved, the data heap is automatically cleared.
6 Automatic In unicast mode, the device will automatically retransmit when failed to send to next node, and the
retransmission number of retransmission per message is three.
7 Automatic The module supports network routing. Router and coordinator have network data routing function,
routing users can conduct multi-hopping networking.
Support The module uses AES 128 bit encryption function, can change the network encryption and prevent
8 encryption monitoring. Users can change the network key by themselves. Only devices with the same network
protocol key can start normal networking communication.
9 Support UART Module has built-in UART commands, the user can configure (view) the parameters and functions of
configuration module via UART command .
Communication | Support broadcasting, multicasting and unicasting in the entire network. In the broadcast and
10 for various types | unicast mode, it also supports several transmission methods, please refer to <E18 v1.2
of data communication protocol> for the details.
It supports change of 16 channels ranging from 11 to 26 (2405~2480MHZ) , different channels have
11 Change channel . PP N 9ing ( )
different frequency.
Change network | Free switch of network PAN_ID. Users can define PAN_ID to join the corresponding network by
12 . o
PAN_ID themselves or automatically select PAN-ID to join the network.
13 Change UART Users can set baud rate by themselves which can be as high as 1M, it is 8 bits by default without
baud rate parity bit.
14 Search short Users can find out corresponding short address according to the (unique and fixed) MAC address of
address module that already joined network.
15 Command The module supports AT command and HEX command for users’ easy configuration and switch.
format switch The physical location is P1.6.
16 Module restore | Users can restore the module via UART commands.
17 Onekey recovery | The module supports onekey recovery of baud rate when users forget the baud rate. The baud rate
of baud rate is 115200(default), physical location is P1.7.
Recover factor . .
18 y Users recover the factory setting via UART commands.

setting




2. Installation Dimension

2.1 Pin description
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Pin NO. Name Function Description
1 3.81mm terminal block UART mterface/ Standérd RS-232&485 |r'1terface/
Power supply interface Screwing power supply interface
2 PWR-LED Power LED Red, lit when the power is on
3 TX-LED Transmit LED Yellow, blinks when sending data
4 RX-LED Receive LED Yellow, blinks when reveiving data
5 LINK-LED Link LED Red, lit when no network, off when
network connected
Red, system operating Indicator, lit
6 RUN-LED Run LED when running error, off when
running properly
7 Baud Rate Reset Tact switch Reset baud rate(115200)
Q
8 Antenna interface SMA-K interface External thread, 10mm, 50

characteristic impedance
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2.2 Dimension
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3. Interface definition

3.1 Power interface definition
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Users can choose (1) the VCC and GND terminal power supply, EB00-DTU(Z2530-2G4-20) can use 8~ 28V DC power
supply, but it is recommended to use 12V or 24V DC power supply.

3.2 RS485 interface definition

E800-DTU(Z2530-2G4-20) uses RS485 as communication protocol. How to connect the cable? Choose the

corresponding interface in (D 3.81mm terminal block, details below:
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1N N Y b
1 2 3 4 5
Pin NO. Definition Function Description
1 VCC Screwing power interface, positive 8 ~ 28V DC, 12V or 24V( recommended )
) ) ) The power supply negative pole is connected
2 GND Screwing power interface, negative .
to the system ground and the housing
) Connected to ground of other devices or not
3 AGND Public ground .
connection
4 RS485-B Serial port terminal RS-485: Connected to RS 485 device interface B
5 RS485-B Serial port terminal RS-485: Connected to RS 485 device interface A

% Note: The transceiver will be in poor communication when connecting multiple devices , while connecting a single

device is not, please try to parallel connect a 120 Q resistor between 485_A terminal and 485_B terminal.



4. Function module

4.1. Operating mode

Data communication

Mode Node type Description display mode
Data format can be
Mode 1 Coordinator | Serial data will be transmitted to modules not in sheep by broadcasting. configured by command:
(Transparent Router . . . . . . 1 Display Mac address of
mode) Serial data will be transmitted to coordinators by point to point. transmitter
Terminal (Note: Terminal can not receive the data in sleep mode ) 2 Display Mac address of
Data will be transmitted according to the fixed format protocol of data tranlsmltter
Coordinator | transmission, There are point to point, broadcast, multicast transmission 3 Display RSSI value of
Mode 2 ways. Please refer to “HEX data communication description* for details. message shortest path
(Half-transpa Router (D|§p|ay mode can be
rent mode) ) ) ) ) . . configured to no display,
Terminal Serial data will be transmitted to coordinators by point to point. one mode display or
multiple modes display)
Coordinator
Mode 3 Router Data will be transmitted according to the fixed format protocol of data
(Protocol transmission, There are point to point, broadcast, multicast transmission None
mode) Terminal ways. Please refer to "HEX data communication description” for details.

Note: User can only operate Mode 3 to configure GPIO function. Communication between arbitrary modes can communicate with each other

and not affect each other,

4.2 Brief introduction of protocol mode

No. Mode Description

User can broadcast on the whole network according to command when connecting network (3 modes):
1. Mode 1 ——Broadcast to all modules.

1 Broadcast . .
2. Mode 2 ——Broadcast to modules in the receiving mode (except sleep mode).
3. Mode 3 ——Broadcast to full function modules (Coordinator and Router).

2 Multicast Multicast to all modules (not in sleep mode) when connecting network.
Module can communicate with other devices by short address according to command when connecting network (3

. modes):
Point to . . .
3 oint 1. Transparent transmission ——no information
P 2. Short address ——the information is short address

3. Mac address ——the information is MAC address

Notes: Please refer to “HEX data communication description® for details.




5. Quick Start

Data cable 500hm antenna or

dummy load

PC or (PLC/RTU)

% Note: programming can only be carried on in a specific mode(see above), if fails, please confirm the work mode.

No. Notes
[Construct network]
(1).Connect Zigbee ad hoc module via USB to UART converter.
(2).0pen host computer software “Zigbee_Setting_V1.1", select Com port and set baud rate as 115200(default), then
open port;
(o) N\ =
) pRREMZIESHR TR ERA
EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.
al: Open Fort
Setting Wetwork
Information
Hode: Channel :
1 FAN ID:  |FFFF = Fuwer:
TartRate: Wet Wo: |FF =
Hetwork kew: Sleep: [0 =
Hetwork Address: FFFF z
MAC Address:
Get Faram Rezet Module Clear MessagzeBox
(3@).Click read parameter to read corresponding module parameter.




agbeessgs X
@) pEMZERRFREARAR

EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.

I ClozeFPort I

Setting Hetwork

Network param Information

Hode:  |End Fode Channel: [11(2405) «
FAW ID:  [FEFF B Fower:
TartRate: 115200 - Het Ho: |1 =

Hetwork kew: Sleep: =

o
3

11 13 16 17 19 1B 1D 1F 10 12 14 16 18 1A 1C 1D

Set Param RezetFactory
Module param
Hetwork Address: FEFF |3
ML Address: |8C Al E2 04 00 4E 12 00
Get Param | Reset Module Clear MeszazeBox

@) .Select node type as coordinator, write in parameter. Wait the coordinator to start constructing network and users can

check module parameter.
Set network parameter:  (when PAN ID is FFFF, it is automatic PAN ID)

HZgeeseingtt X
@) pEEBZ AR TR HRAE)

EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.

I ClozePort

Setting Fetwork

Network param

Hode: Channel: [11({2405) +
PAN ID:  [F32C = Fower:
VartRate: 116200 Wet Ho: |1 =

Hetwork keyv: Sleep: 0 =

11 13 15 17 18 1B 1D IF 10 12 14 16 15 14 1C 1D

Set Param ResetFactory

Module param

Hetwork Address: 0 :
MAC Address: |74 o€ E9 04 00 4B 12 0
Get Param | Reset Module Clear MessageBox

Read parameter when network is constructed:




Setting Fetwork

Network param

FAN ID: F3zC

VartRate:

Hetwork keyv:

116200

REMZ IRt TR AR 2]

Chengdu Ebyte Electronic Technology Co.,Ltd.

Channel:

11 (2408} -

Het Ho: |1 =

Sleep: 0 o

11 13 15 17 18 1B 1D IF 10 12 14 16 15 14 1C 1D

Set Param

Module param
Hetwork Address:

MAC hddress:

ResetFactory

o -

|F4 9E E9 0A 00 4F 12 00

| Get Param

| Reset Module

&)
EBYTE

I ClozePort

Clear MessageBox

(5).Select another module, set it as the router or end device following the same steps (module is set as end device when

leave factory (default),no need to set again, in this experiment it is end device ),

Embesees X
AT T B H R 2]

Chengdu Ebyte Electronic Technology Co.,Ltd.

((( . )))
EBYTE

Setting Network

Network param

PN ID: Fazc
VartRatae:

Hetwork key:

Hode: End Hode «

Chanmel :

115200 ~ Het Ho: |1 B

Sleep: 0 =

11 153 16 17 19 1E 1D IF 10 1% 14 16 15 1A 1IC 1D

Set Param

¥odule param
Hetwork Address:

MiC Address:

ResetFactory

= S

|8C Al ES OA 00 4E 12 00

Get Param

| Reset Module

I CloseFort

Clear MezzageRox




[Communication test] :
(1).Click “fixed networking”of the coordinator and end device of the host computer. Corresponding info. is available to be

Coordinator:
@  pREMZIARR FRIBRARAH

EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.

I ClozePort |

Setting Hetwork

transmit parsm Informstion Box

Feint Group Broad

MAC hddress

Get Hetwork Addr
Het Addr FEFF =
Chanze mode

At this tram=mit
mode, only the correct
packet will be

Start Clear Send box Clear Info box I:‘ HEX

End device:

) pREMZER R TREBEERAR

EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.

I CloseFort I:

Setting Hetwork

trancmit param Information Box

HodeTvpe: End Hode
GetState End FodeSta

Foint Group  Broad

MaC hddress

Get Wetwork addr
Het Addr |FFFF =
Chanze mode

At this tramsmit
mode, only the correct
packet will be

Start Clear Send hox Clear Info hox [ HEx

(). For users’ convenience to observe, in this experiment it is HEX transmitting mode.
If the device address is unknown, please input corresponding mac address and click get network address. The short
address of coordinator is O.




Y pREBMZ AR F R ARAA]

IEBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.

I ClozePort

Setting Hetwork

trsnsmit param Informstion Box

GetState linatorStart

Point Group  Froad

MAC hddress

Get Hetwork Addr
Het sddr D024 =
Chanze mode

At thiz transmit
mode, ondy the correect
packet will be

Start Clear Send box Clear Info box HEX

(@.Input random content in these 3 modes, click start.
Transparent transmission:

From coordinator to end device:

B Eesmant K

@y Y ING ()] 3 NG
eevre DEBLERBTHBAMAN o BELARRTREGRAR

Setting Hetwork

Setting Network
transait peran

HodeTyps:  [End Hede
GetState | |End HodeSta

Beint  Growp Broad

transit paran Information Box

Foint  Growp Brosd

ML Address

L 1

Get Hebwork Addr

WL Address

L 1

Got Hetwork Addr

et hddr [FFFF : Net hddr D024 :

G

Crangs

EEg—— 15566 17 | T S, e [Hzzwma |
mode, only the correct node, only the correct
packet will be

Start Clear Send box o 1 ot i o Clear Send box | | Clewr Info box | [ HE(
From end device to coordinator:
=

covre REBLENRIREARAN (0. RECENATHRORAT

Chengdu Ebyte Electronic Technology Co.,Ltd.

Setting Hetwork

Setting Network
GetState linatorStart

Foint Group Broad

Box

NoleType:  [End Fode
GetState End FodeStaw

Point  Growp Broad
MAC Address

L 1

Get Fetwork Addr

WA Address

L 1

Get Network Addr

et hddr [FFFF B et addr D024 :

Chanze mods Chanzs s
Kt thiz trannit 54755 65 77 88 | &t this transnit 112233 04 |
node, orly the correst

neds, only the correst

Clear Send box | | Clear Info box | [ 16X et L T Start

packet will be

Clear Send box B 1 |

Network address:
From coordinator to end device:
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(D mEMZENATHEERAR Q) RESLENETREERAR

Chengdu Ebyte Electronic Technology Co.Ltd. EBY TE  chengdu Ebyte Electronic Technology Co.,Ltd.

Setting Hetwork Setting Network

Point Group Broad

Point  Group Broad

MWC Addrazz

L 1

Get Hetwork Addr

WC Address

|

Get Network hddr

Fet Addr FFFF . Het Addr D024 =

Chan

Crazs
transnitz [Net Addr v tranenit: [Het Addr
At this transmit mods ‘44 5 66 77 88 At this transmit mods

+ the correst packet
and transmitting nede

e

Start Clear Send box | | Clear Info box

+ the correst packet
and transmitting nede

|
HEX

Start Clear Send box
From end device to coordinator:
[Ebeesenais % H

LS9 mEMLERATREARAR ) EBZARETHEERAT

Chengdu Ebyte Electronic Technology Co.,Ltd. Chengdu Ebyte Electronic Technology Co.,Ltd.

Setting Network

Setting HNetwork

it paran

HodeType:  [End Nede
GetStats | |End NodeStw

Point  Growp Bread

HodeType:  |Coor

Point  Growp  Broad

nator

ML Address

L

Gat Hetwork Addr

MAC Address

L ]

Get Hetwork Addr

Wt adde [FFEF 2 et Addr D024 |2

caen o
transnit: [Net Addr tranemit:
At this wenenit nods | (a4 55 66 77 o8 |

s the correct packet
and transmi tting node

it this transmit e

node, only the sorrest
Stat | [ew et v

packet will be

Clear Send box | | Clear Info box

MAC address:

From coordinator to end device:
@
LS EMZERRTRRARAR Q) REMLERETRRARAE

Chengdu Ebyte Electronic Technology Co.,Ltd. Y Chengdu Ebyte Electronic Technology Co.,Ltd.

Setting Fetwork Setting Network

§ Closerort

<ransmit paran
FodeType:  [End Node
GetStats | |End HodeStal

Foint  Grow Broad

+ paran

Point  Growp Broad
MAC Address

L 1

Get Network Addr

L Address

L ]

Get Hetvork Addr

Het iddr [FFFF : et hddr (D028 :

Crans

o

tranzmit: [Fet Addr o transnits [WAT Addr o
bt this taenit ol | (a6 ee 77 8 ] it this tranmit wods || [ 22 39 01
) the corrsct packet

+ the correct packet
and transni tting nods fpest

and transni tting nods

Start Clear Send box
From end device to coordinator:
B |
()] ) nall @ Y »nal
EBYTE E&?&@ﬁﬁﬁiiﬁgﬁgﬁéﬂ EBYTE REHZ IR R ECHIR A 7

Chengdu Ebyte Electronic Technology Co.,Ltd.
Setting Network

Setting Netvork

Clear Sand bow | | Claar Info box

| |

GetState End HodeSta|

Point  Grogp Brosd

Point  Group Brosd

MAC Address C Address

L 1

Get Network Addr

|

Get Network Addr
et Addr [FFFF : Het Addr D024 :
c

At this transmit mode |44 55 66 77 86 ‘ the t packet
+ the correct packe

s the correct packet
et R el e B b ] Bl it B el iatg et Start Pl G

o4

ity [ 13 |

ht thiz trancnit meds [tezas 44

Multicast:
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FodeTyp

GetState

=)
EBYTE

ReEMZ B TR HR2E]

Chengdu Ebyte Electronic Technology Co.Ltd.

E

|

REMZ AR TR HR 2 &)

Chengdu Ebyte Electronic Technology Co.,Ltd.

()
BYTE

TUertRate:

115200

| closerart |I

ik

VartRate:  [EEE

e

ng Hetwork

Point  Grour  Broad

Point Growp  Froad

Targetfl: |1

TargetHl

e ]

Start Clear Send box

33 a4

Start Clear Send box HEX

Broadcast : ( broadcast only conduct Mode 1, the entire network conduct broadcast mode experiment, other modes test
by themselves )

Gabeesamarr X E

Clear Info box HEX Clear Info box

@ REMZEFRTREERAR G pREMZERRTREERAE
EBY TE chengdu Ebyte Electronic Technology Co.Ltd. EBY TE  cChengdu Ebyte Electronic Technology Co.,Ltd.
VartRate:  [REEM J Closcport |I T Al 115200

Setting Network Setting Hetwork

sranmit param

formation Bax tranmit paran

HodeType:

GetState

End

Point Group Brosd

HodeTypa:

GetState

Point Group Broad

Tade: Mode:
()
EBYT

In thi
mod:

t

[s485 B |

Start Clear Send box

[tree B |

Start Clear Send box

[ieta Forn this node
broadeast

mode will ed 4
data forn this nods
[broadeast Clear Info box

¥EX Clear Info box

A rex

Data function transmission needs to reflect its own characteristics in the case of multi-node network, the users can test by
themselves!

6. User Command Set

For the convenience of users, EB00-DTU(Z2530-2G4-20) has two command formats, AT and HEX, default HEX. In this mode, user

can transmit “+++" with serial port assistant to be in temporary AT command mode, then can configure with AT command and exit AT
command mode by transmitting “AT+EXIT".
Note:
1. Serial data format error message
HEX command mode: F7 FF
AT command mode: +ERROR<CR><LF>

. Coordinator building network message
HEX command mode: FF FF
AT command mode: Builded network<CR><LF>

. Module joining the network message
HEX command mode: FF AA

AT command mode: Joined network<CR><LF>
. Module no network message

HEX command mode: FF 00

AT command mode: No network<CR><LF>
. <CR>: OxOD
. <LF>: Ox0A



6.1 HEX command Set

Description Format Example
] Transmit: FE 01 01 FF Transmit: FE 01 01 FF
Read device type
Return: FB dev_type Return: FB 02
Transmit: FE 01 02 FF Transmit: FE 01 02 FF
Read network state
Return: FB nwk_state Return: FB 01
Transmit: FE 01 03 FF Transmit: FE 01 03 FF
Read network PAN_ID
Return: FB pan_id Return: FB 02 F4
Transmit: FE 01 04 FF Transmit: FE 01 04 FF
Read network key
Return: FB key Return: FB 11131517 191B1D1F1012 1416 18 1A1C 1D
Transmit: FE 01 05 FF Transmit: FE 01 05 FF
Read local short address
Return: FB ShortAddr Return: FB F2 EF
Transmit: FE 01 06 FF Transmit: FE 01 06 FF
Read local Mac address
Return: FB Mac_Addr Return: FB 89 6C 50 09 00 4B 12 00
Read father node short Transmit: FE 01 07 FF Transmit: FE 01 07 FF
address Return: FB Coor_shortAddr Return: FB 00 00
Read father node Mac FE 01 08 FF Transmit: FE 01 08 FF
address Return: FB Coor _Mac_Addr Return: FB 20 39 EAOA 00 4B 12 00
Transmit: FE 01 09 FF Transmit: FE 01 09 FF
Read network group no.
Return: FB group Return: FB 01
Read communication Transmit: FE 01 OA FF Transmit: FE 01 OA FF
channel Return: FB channel Return: FB OB
o Transmit: FE 01 OB FF Transmit: FE 01 OB FF
Read transmission power
Return: FB txpower Return: FB 04
Transmit: FE 01 OC FF Transmit: FE 01 OC FF
Read serial baudrate
Return: FB baud Return: FB 09
Read sleep state (vaild for | Transmit: FE 01 OD FF Transmit: FE 01 OD FF
terminal) Return: FB sleep_time Return: FB 05
Read data storage time
) Transmit: FE O1 OE FF Transmit: FE 01 OE FF
(valid for router and
) Return: FB 1E Return: FB 1E
coordinator)
Transmit: FE 01 FE FF
Read all d Transmit: FE 01 FE FF Return: FB 0201 02F411131517191B1D1F1012 1416 18 1A
ead all datas
Return: FB all_info 1C 1D F2 EF 89 6C 50 09 00 4B 12 00 00 00 20 39 EAOA 00 4B 12
00 01 0B 04 09 05
Read arbitrary short Transmit: FE 09 10 Mac_Addr FF | Transmit: FE 09 10 AF 99 E9 OA 00 4B 12 00 FF
address of Mac address Return: FB shortAddr Return: FB 08 35
Command: FE 04 20 addr gpiox
Read remote /local GPIO
) FF FE 04 20 F9 DE 04 FF
input/output state
Return: FB 20 addr In/Out
Command: FE 04 21 addr gpiox
Read remote /local GPIO
] FF FE 04 21 FF FF 04 FF
input/output level
Return: FB 21 addr In/Out level




Description Format

Example

Command: FE 04 22 addr 22 FF
Return: FB 22 addr period dutyl
duty? duty3 duty4 duty5

Read remote /local PWM

state

FE 04 22 FFFF 22 FF

Read remote /local ADC | Command: FE 04 23 addr pin FF
state Return: FB 23 addr adc_value

FE 04 23 FF FF 01 FF

6.2 HEX Parameter Description

Network type
dev_type: 00 coordinator
01 router

02 terminal (default)

Network state

nwk_state: 00 no network

01 network

Network PAN_ID

pan_id: 0000~FFFE fixed network PAN_ID
FFFF random network PAN_ID

Network key

key: 16 bytes network key

Network short address

ShortAddr: 2 Byte address

Network MAC address

Mac_Addr: 8 Byte address

Father node short address

Coor_shortAddr: 2 Byte address

Father node Mac address

Coor_Mac_Addr: 8 Byte address




Network group no.

group: 1~99 (default 1)

Network chananel

channel: 11~26 (default 11)

Transmission power

txpower:

txpower contrast with PA / without PA

txpower power (dBm) txpower power (dBm)
00 -3/16 03 25720
01 -15/17 04 45/20 (default)
02 0/19 05
Serial baudrate
baud:
baudrate contrast
baud baudrate baud baudrate
00 2400 08 76800
01 4800 09 115200 (default)
02 9600 0A 128000
03 14400 0B 230400
04 19200 oc 256000
05 38400 0D 460800
06 43000 OE 921600
07 57600 OF 1000000
Sleep time
sleep_time: 0 sleep mode closed (default)

1~250 sleep mode opened sleep time is sleep_time /S (second)

Father node storage time

time: 0~120 (default 30) , unitS (second)

GPIO parameter

(1) GPIO port
gpiox:




GPIO contrast

gpiox 00 01 02 03 04 05 06 07 08 09
GPIO PO 0 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 P20 | P21 | P22
For example: When gpio parameter is 2, the pinis PO_2
When gpio parameter is 8, the pinis P2_1
(2) GPIO input/output state
in/out: 1 input
0 output
(3) GPIO state value (configuration input state invalid)
level: 0 low
1 high
2 flipping
PWM parameter
(1) PWM port
pwmx:
PWM port contrast
pwmx dutyl duty? duty3 duty4 duty5
GPIO PO_2 PO_3 PO_4 PO_5 PO_6
(2) pwm cycle
period: (0~FFFF)
cycle tim (unit 1 = 62.5ns)
(3) pwm duty cycle
dutyx:  (O~FFFF) :
duty cycle time (unit 1 = 62.5ns)
ADC parameter
(1) ADC channel
adcx:
ADC channel contrast
adcx 0 1 2 3 4 5 6
GPIO PO_O PO_1 PO_2 PO_3 PO_4 PO_5 PO_6

(2) adc state value
adc_state: 0  ADCenable
1 ADC disable

(3) adc sampling value
0~0X0CE4

adc_value: (0~3300) unit mV




Peripherals addr parameter

(1) Peripherals address
addr:
FFFF
0~FFF8
FFFE. FFFD. FFFC

---FFFE broadcast to all modules

inquire/configure local info
inquire/configure info of whose network address is addr

inquire/configure info of which received broadcasting data

---FFFD broadcast to free modules (except sleeping modules)

---FFFC broadcast to coordinators and routers

All information

(1) all_info:

Identification ( Length (position) )  Description

(  dev_type (1 Byte (0) ) Device type
nwk_state (1 Byte (1) ) Network state
pan_id (2 Byte (2-3) ) Network PAN_ID
key (16 Byte (4~20) ) Network key
ShortAddr (2 Byte (21-22) ) Network short address
Mac_Addr (8 Byte (23~30) ) MAC address

< Coor_shortAddr (2 Byte (31~32) )  Father node short address

Coor_Mac_Addr (8 Byte (33~40) ) Father node MAC address
group (1 Byte (41) ) Network group no.
channel (1 Byte (42) ) Communication channel
txpower (1 Byte (43) ) Transmission power
baud (1 Byte (44) ) Serial baudrate

_ sleep_time (1 Byte (45) ) Sleep mode

Example for parameter:
all_info:
020102 F411 13 15 17 19 18 1D 1F 10 12 14 16 18 1A 1C 1DF2 EF89 6C 50 09 00 4B 12 0000 0020 39 EA 0A 00 4B 12 000108040905

Device type: 02 (terminal)
Network state: 01  (existing network)
Network PAN_ID: 02 F4 (PAN_ID=0X02F4)
11131517191B1D1F1012 1416 181A1C 1D
F2 EF  (Local short Address=0XF2EF)
89 6C 50 09 00 4B 12 00

00 00 (Short Address=0X0000)

20 39 EAOA 00 4B 12 00
(1)
» Communication channel: 0B (11)
04 (4.5dBm)
(115200)
(5 seconds)

Network key:
Local short address:
Local MAC address:
Father node short address:
Father node MAC address:
Network group no.: 01

V V.V V V V V V VY

» Transmission power:
> Serial baudrate: 09
> Sleep mode: 05

(Note: Father node storage time is not included, if needs inquire or configuration, please use independent command)



HEX communication description
Command format description

(Note: It is applicable only to the nodes in mode 3 or coordinator in mode 2)

Command (COM) 1Byte Length (LEN) 1Byte Data (DATA)

FC LEN DATA

Parameter description

DATA parameter description:
(1) Broadcasting data (content to be sent)
command: 01+type+data

parameter description: type

01: mode 1 ——broadcast to all modules
02: mode 2 ——broadcast to free modules (except sleeping modules)
03: mode 3 ——broadcast to coordinators and routers

e.g: FC 050102313233
description: broadcasting HEX data in mode2: 0X31 0X32 0X33
(2) Multicasting data (content to be sent)

command: 02+ group+data

parameter description: group

0~99: number

e.g: FC 050201 313233
description: transmit HEX data to network group no.1: 0X31 0X32 0X33

(3) Point to point transmission (content to be sent)
command: 03+ type +addr+data
parameter description: type (for coordinator in mode 2, it's invalid, it can be set to any value)
01: transparent transmission mode (no info.)
02: short address mode (short message info.)
03: MAC address mode (MAC message info.)
note: addr: network short address valid address: 0x0000—OxFFF8.
e.g: FC07 0301 ABCD 31 32 33
description: transmit HEX data point to point with short address to device whose network address is OXADCD: 0X31 0X32 0X33

AT Command Set

AT+DEV

Function: inquire /configure device type

Format:
inquire
transmit: AT+DEV= type
return: +OK<CR><LF>
configure



transmit: AT+DEV=?

return: DEV= type<CR><LF>
Parameter: type

C coordinator

R router

E terminal
e.g: AT+DEV=C
Default: DEV=E

AT+EXIT

Function: exit temporary AT command (valid when pull low P1_6 pin to be in AT mode)

Format:
configure
transmit: AT+EXIT
return: +OK<CR><LF>
e.g: ATHEXIT
AT+MODE

Function: inquire /configure operating mode

Format:
Inquire
transmit: AT+MODE=?
return: MODE=type<CR><LF>
configure

transmit: AT+MODE=mode
return: +OK<CR><LF>
Parameter: mode
1 mode 1l (transparent transmission mode)
2 mode 2 (half transparent transmission mode)
3 mode3 (protocol mode)
e.g: AT+MODE=3
default: MODE=3

AT+RMODE

Function: inquire /configure communication display mode

Format:
inquire
transmit: AT+RMODE="?
return: RMODE=type<CR><LF>
configure

transmit: AT+RMODE=type
return: +OK<CR><LF>

Paremeter: rmode (1on Ooff ; value: 0-7 )



Obit : transmitter's Mac address’

1bit : transmitter's short address’

2bit : RSSI value of message shortest path
e.g: AT+RMODE=0
default: RMODE=0

AT+NWK

Function: inquire network state
Format:
inquire

transmit: AT+NWK="?

return. NWK=nwk_state<CR><LF>
Parameter: nwk_state

0 no network

1 existing network
e.g: AT+NWK=?

AT+PANID

Function: inquire /configure network PANID
Format:
inquire
transmit: AT+PANID=?
return: PANID=panid<CR><LF>
configure
transmit: AT+PANID=mode
return: +OK<CR><LF>
Parameter: panid
0000-FFFE  fixed PANID
FFFF random PANID
e.g: AT+ PANID=0XA1B2

AT+KEY

Function: inquire /configure network key

Format:
inquire
transmit: AT+KEY=?
return: KEY=key<CR><LF>
configure

transmit: AT+PANID=mode

return: +OK<CR><LF>
Parameter: key

16 Byte network key
e.g: AT+ KEY=01030507090B0ODOF00020406080A0C0OD
Default: KEY=01030507090B0DOF00020406080A0C0D



AT+SHORT_ADDR

Function: inquire /configure local network address
Format:
inquiry

transmit: AT+SHORT ADDR =?

return: SHORT_ADDR=shortaddr<CR><LF>
Parameter: shortaddr

0000-FFFF network short address
e.g: AT+SHORT_ADDR=?

AT+MAC_ADDR

Function: inquiry/configure network PANID
Format:
inquiry

transmit: AT+MAC_ADDR="?

return: MAC_ADDR=macaddr<CR><LF>
Parameter: macaddr

8 Byte MAC address (unique IEEE ID)
e.g: AT+MAC_ADDR=?

AT+COOR_SHORT_ADDR

Function: inquiry father node network short address
Format:
inquiry

transmit: AT+COOR_SHORT_ADDR=?

return: COOR_SHORT_ADDR=macaddr<CR><LF>
Parameter: macaddr

8 Byte short address (unique IEEE ID)
e.g: AT+COOR_SHORT_ADDR=?

AT+COOR_MAC_ADDR

Function: inquiry father node network MAC address
Format:
inquiry

transmit: AT+COOR_MAC_ADDR=?

return: COOR_MAC_ADDR=macaddr<CR><LF>
Parameter: macaddr

8 Byte MAC address (unique IEEE ID)
e.g: AT+COOR_MAC_ADDR=?

AT+GET_SHORT_ADDR

Function: inquiry any MAC device short address



Format:
inquiry
transmit: AT+GET_SHORT ADDR=macaddr
return: GET_SHORT_ADDR=shoraddr<CR><LF>
Parameter: macaddr
8 Byte MAC address (unique IEEE ID)
shoraddrt
short address
e.g: AT+GET_SHORT_ADDR=4B805A3D25741200

AT+GROUP

Function: inquiry/configure network group no.

Format:
inquiry
transmit: AT+GROUP=?
return: GROUP=group<CR><LF>
configure

transmit: AT+GROUP=group
return: +OK<CR><LF>
Parameter: group (0~99)
Local group no.
e.g: AT+GROUP=group
Default: GROUP=1

AT+CH

Function: inquiry/configure communication channel

Format:
inquiry
transmit: AT+CH=?
return: CH=ch<CR><LF>
configure

transmit: AT+CH=ch
return: +OK<CR><LF>
Parameter: ch (11~26)
wireless channel
e.g: AT+CH=11
Default: CH=11

AT+TXPOWER

Function: inquiry/configure transmission power
Format:

inquiry

transmit: AT+TXPOWER=?

return: CH=txpower<CR><LF>



configure
transmit: AT+TXPOWER=txpower
return: +OK<CR><LF>
Parameter: txpower (0~4)
transmission power
e.g: AT+TXPOWER=4
Default: TXPOWER=4

AT+UART

Function: inquiry/configure baudrate
Format:
inquiry
transmit: AT+UART=?
return: UART=baud<CR><LF>
configure
transmit: AT+UART=baud
return: +OK<CR><LF>
Parameter: baud (0~15)
serial baudrate
e.g: AT+UART=9
Default: UART=9

AT+SLEEP

Function: inquiry/configure sleep mode (valid for terminal)

Format:
inquiry
transmit: AT+SLEEP=?
return: SLEEP=sleep<CR><LF>
configure

transmit: AT+SLEEP=sleep

return: +OK<CR><LF>
Parameter: sleep

0 close sleep mode

1~250 open sleep mode, time is 1~250 seconds
e.g: AT+SLEEP=0
Default: SLEEP=0

AT+DATA_TIME

Function: inquiry/configure data storage time (valid for coordinator and router)

Format:
inquiry
transmit: AT+DATA_TIME=?
return: DATA_TIME=data_time<CR><LF>
configure



transmit: AT+SLEEP=data_time

return: +OK<CR><LF>
Parameter: data_time

0~120 data storage time, unit: second
e.g: AT+DATA TIME=30
Default: DATA_TIME=30

AT+SOFT_ID

Function: inquiry/configure soft id
Format: inquiry
transmit: AT+SOFT_ID=?
return: SOFT_ID=soft_id<CR><LF>
Parameter: soft_id
software id
e.g: AT+SOFT_ID=?

AT+RESET

Function: reset
Format: configure
transmit: AT+RESET
return: +OK<CR><LF>
e.g: AT+ RESET=?

AT+RESTORE

Function: restore factory settings
Format: configure
transmit: AT+RESTORE
return: +OK<CR><LF>
e.g: AT+RESTORE=?

AT+GPIO_PUT

Function: configure remote/local GPIO input/output mode
Format: configure
transmit: AT+GPIO_PUT=addr,gpiox,inout
return: +OK<CR><LF>
Parameter: addr
0000~FFF8 remote short address device
FFFF local device
gpiox (0~9)
GPIO port number
input
0 output state
1 input state



e.g: AT+GPIO_PUT=1ACO0,50

AT+RGPIO_PUT

Function: read remote/local GPIO input/output mode
Format:
configure
transmit: AT+RGPIO_PUT=addr,gpiox
return: RGPIO_PUT=addr,input<CR><LF>
Parameter: addr
0000~FFF8 remote short address device
FFFF local device
gpiox (0~9)
GPIO port number
input
0 output state
1 input state
e.g: AT+RGPIO_PUT=1AC0,5

AT+GPIO_LEVEL

Function: read remote/local GPIO input/output mode
Format:
configure
transmit: AT+GPIO_LEVEL=addr,gpioxlevel
return: +OK<CR><LF>
Parameter: addr
0000~FFF8 remote short address device
FFFF local device
gpiox (0~9)
GPIO port number
level
0 high level
1 low level
2 flipping
e.g: AT+GPIO_LEVEL=1ACO0,5,2

AT+RGPIO_LEVEL

Function: read remote/local GPIO input/output mode
Format:
read
transmit: AT+RGPIO_LEVEL=addr,gpiox
return: RGPIO_LEVEL=addr,input,level<CR><LF>
Parameter: addr
0000~FFF8 remote short address device

FFFF local device



gpiox (0~9)
GPIO port number
input
0 output number
1 input number
level
0 high level
1 low level
e.g: AT+RGPIO_LEVEL=1AC0,5

AT+PWM

Function: configure remote/local GPIO input/output mode
Format:
configure
transmit: AT+PWM= addr,period,dutyl, duty2,duty3,duty4,duty5
return: +OK<CR><LF>
Parameter: addr
0000~FFF8 remote short address device
FFFF local device
period (unit 1 = 62.5ns)
0~65535 cycle
dutyl
0 closed
other channel 1 square wave of 50% duty cycle
duty2~ duty5 (0~65535 unit 1 = 62.5ns)
the positive pulse duration of the corresponding channel, PWM is closed when it is O or greater than the cycle
e.g: AT+ PWM=1AC0,1000,1,500,500,0,500

AT+RPWM

Function: read remote/local PWM input/output mode
Format:
read
transmit: AT+RPWM=addr
return: RPWM=addr,period,dutyl,duty2,duty3,duty4,duty5<CR><LF>
Parameter: addr
0000~FFF8 remote short address device
FFFF local device
period (unit 1 = 62.5ns)
0~65535 cycle
dutyl
0 closed
other channel 1 square wave of 50% duty cycle
duty2~ duty5 (0~65535 EAfir 1 = 62.5ns)
the positive pulse duration of the corresponding channel, PWM is closed when it is O or greater than the cycle
e.g: AT+RPWM=1ACO



AT+ADC

Function: read remote/local ADC input amount

Format:

read

transmit: AT+ADC=addr,adcx
return: ADC=addr,val<CR><LF>

Parameter: addr

adcx

val

0000~FFF8 remte short address device

FFFF local device

(0~6)

ADC channel
(0~3300)

current acquisition voltage value, unit: mV

e.g: AT+ADC=1ACO0,5

7. User Instruction

7.1.Network role and notice

Description
No. L

1 Module uses Zigbee ad hoc networking, consisting of one coordinator and random other devices(routers and
end-devices)

) It has self-organization, self-routing and network multi-hopping function (By default the network depth is 5, there
are 20 son nodes and 6 son router nodes in total)

3 The father node device (coordinator and router) can save data for the end-devices in sleep. The save time can be
set by the user (by default it is 30 seconds, ranging from 0 to 120 seconds).

Only the end device has the sleep function, sleeping within 2508, the user can set by themselves, the default 0 (with

4 sleep mode off).

Note: The recommended sleep time must be less than the data storage time of father node , otherwise it will affect
the data reception.
In network communication Short Address communication is used.

5 Note: The short address is randomly distributed when the device joins the network, the long address of MacAddress
is the only fixed one, if the short address is unknown, the network Short Address can be found via corresponding
commands according to the MacAddress , and point to point communication is conducted.

6 Coordinator is unique in the network, the short address is 0000.

7 If unicast address is FFFF, FFFD, FFFC, then it corresponds to three broadcast mode.

8 When PANID is FFFF, it means automatic distribution. Networking can not be realized if PANID is different.




9 When network keys are not the same the network can not be joined. The module network key of the module
remains open, the user can not get the correct air data via software packet capture .
All devices in the network have opened broadcast function. Multiple devices broadcasting at the same time or a
10 single device broadcasting at a higher frequency will lead to a serious network congestion. Please try to avoid this
situation.
When multicasting module does not need to join the group,but be directly multicasted to any group according to
11 communication usage guidance. After the multicast, the local group number will not change due to different
multicast number.
1 PWM function and sleep mode can not be used at the same time in network, please turn off the sleep mode before
turn on PWM function .
13 After sleep mode, it can be waked up via the serial port(UART).
Note: In the sleep state, the first frame of data waked up via UART is invalid.
In the Zigbee network, single package data transmission can not be too fast(recommended more than 1s), because
14 the data may be lost. (Note, it may cause network instability when the nodes is too many and transmission is too
fast )
Notes: see more in <Zigbee setting software instruction>

7.2.Network structure

The network structure of module is MESH network

MESH network topology network has a powerful function, the network can communicate via "multi-level hopping"; the
topology can also form a very complex network; network also has self-organization, self-healing function.
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8. Practical application Fields

The data transceiver of CDEBYTE is applied for all kinds of point to point, one point to multiple points wireless data
transmission system, such as smart home, Internet of things transformation, power load monitoring, distribution network
automation, hydrological and hydrological forecasting, water pipe network monitoring, urban street lamps Monitoring, air
defense alarm control, railway signal monitoring, centralized control of railway water supply, oil supply pipe network
monitoring, GPS system, remote meter reading, electronic crane, automatic reporting, seismic forecasting, fire prevention,
environmental monitoring and other industrial automation system, as shown below:
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9. Note

1. Please keep the warranty card of the equipment which includes the factory number (and important technical
parameters) and is important for user's future maintenance and new equipment.

2. Transceiver during the warranty period, if the quality of the product itself rather than man-made damage or
lightning and other natural disasters caused by damage, enjoys free warranty; please do not repair by yourself, the
problem and please contact with our company when problem occurring, we offer the first-class after-sales service.

3. Please do not operate the transceiver in some flammable places such as coal mines or near explosive atmospheres
(such as detonators).

4. Please use the appropriate DC power supply, high frequency interference ability, small ripple, and enough load
capacity are required; it’s better to have over current, over voltage protection and lightning protection and other functions
to ensure that transceiver working properly.

5. Please do not use it in the working environment beyond the transceiver environmental characteristics, such as high
temperature, humidity, low temperature, strong electromagnetic fields or dust larger environment.

6. Please do not continuously keep transceiver to transmit in full capacity, or the transmitter might be damaged.

7. Please connect the ground with the external ground of the power supply (such as PC, PLC, etc.), otherwise it is easy
to burn out the communication interface; do not plug the interface with power supplying.

8. When testing, please connect the antenna or 50 Q load, otherwise transceiver will be damaged easily ;the
distance from the antenna is better than 2 meters, so as to avoid harm, please do not touch the antenna when
transmitting.

9. Wireless data transceiver has different communication distance in different environments, communication distance
is influenced by temperature, humidity, obstacle density, obstacle volume and electromagnetic environment; in order to
ensure stable communication, it is recommended to reserve at least 50 % of the communication distance.

10. When communication distance is not perfect, it is recommended to improve the antenna quality and the
installation mode of the antenna. You can send mail to support@cdebyte.com for support.

11. When choosing power supply, it is recommended to keep at least 50% current left and the ripple must not exceed
100mV.



10. Important statement

1. CDEBYTE reserves the right of final interpretation and modification of all the contents of this manual.

2. As the hardware and software products continuously improving, this manual may subject to change without notice,

please refer to the latest version.

3. Everyone is responsible for protecting the environment: to reduce the use of paper, we only provide electronic
documents of the English manual, if necessary, please go to our official website to download; In addition, for special
requirements, we agree to offer certain amount of documents according to order quantity, not every data transceiver are
supplied with one manual, please understa

CDEBYTE after-sales technical support: support@cdebyte.com

For file download and more product information, please visit:www.cdebyte.com/en/

Thank you for using the CDEBYTE products! Any questions or suggestions, please contact: support@cdebyte.com

@) REZEBRFREERATE

EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.

Tel: +86-28-61399028

Fax: 028-64146160

Web: www.cdebyte.com/en/

Address: Innovation Center D347, 4# XI-XIN Road,Chengdu, Sichuan, China

1SO9001:2008 1SO14001:2004

CDEBYTE reserves the right of final interpretation and modification of all the contents in this manual.



mailto:support@cdebyte.com
mailto:raylee@cdebyte.com

