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Zigbee module User Guide

(Suit For Firmware V8.1 and above)

CC2630 series Zigbee modules:

DRF1609H (UART interface)
DRF2657C (RS232 interface)
DRF2659C (RS485 interface)
DRF2658C (USB interface)
DRF2670C (RJ45 network interface)

Zigbee positioning system and kit

The article is relatively long

« Please select through the catalog and click on the
corresponding content to read

« Or refer to the quick guide (general application is enough)
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1. Documentation and module firmware version description

date content

2017.02.23 | This document is published for the first time

2017.05.30 | Module firmware version upgrade to V7.2/ V7.3:

1. Added End Device node settings:

(1), End Device is a node without routing function;

(2) Through commands, End Device can find out the three nearest Router nodes.
This function is compatible with the positioning system of CC2530 series;

2. Added instructions for Router and End Device to inquire about signal strength;
3. Added the function of enabling encryption and password;

4. Added the point-to-point transmission function of custom address
addressing;

Instructions are backward compatible, V7.2/V7.3 version modules can still use
the old configuration software (instructions);

Data transmission, compatible with modules below V7.2 (can communicate with
each other)

Firmware version description: The even-numbered version of the firmware
(such as V7.2) can use the onboard antenna and the external antenna, and the
odd-numbered version of the firmware (such as V7.3) is usually suitable for

products with a casing, and only the external antenna can be used.

2017.06.08 Instructions (modified for this document):
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INSO5, read module parameters, X43-X48 is changed to: X42-X47

2017.06.10 | Module firmware version upgrade to V7.4/ V7.5:
Added in transparent transmission section:
Transparent transmission + custom address
Transparent transmission + short address

Transparent transmission + MAC address

2017.06.28 | Modify this documentation error:

P52, P53: target address (short address) >target address (custom address)
Added on P80: Remarks: For all write commands, the module needs to be
restarted to take effect after writing. When the module receives a connection
command or a read command, it will enter the configuration state and prohibit

receiving data for one minute.

2017.08.02 Adjusted the version release rules, each version consists of 3 minor versions, such
as X.1-X.3, X.4-X.6, X.7-X.9

like V7.4: 1t is a full-featured version, all parameters can be set, such as DRF1609H
V7.5: It is a version with a shell, the antenna selection defaults to an external
antenna, which cannot be set, such as DRF2659C

V7.6: Zigbee gateway, node type = Coordinator, antenna selection = external
antenna, baud rate = 115200, serial port format = 8-N-1, parameters that
cannot be set, such as DRF2670C

Released Zigbee gateway products and added instructions

No. 6, Total 133 Pages Taobao: http://dtkcn.tacbao.com URL: hitp://www.dtkcn.com



http://dtkcn.taobao.com/
http://www.dtkcn.com/

o hRRTETF
DRF Serials ZigBee Module DTK ELECTRONICS

Released Zigbee positioning system and positioning card products, and added
instructions for use
The configuration software has been upgraded accordingly (adding the

settings of the Zigbee gateway)

2017.08.23 | Added supplementary content for Zigbee positioning system:
Position card, position reference point, data node
The corresponding firmware versions are: V7.4 (DRF1609H), V7.5 (products with

shell), V7.6 (Zigbee gateway)

2017.12.13 Modification of document content (no modification for product):
P63: Added: Coordinator must exist (power on) during point-to-point
transmission.

P104: Maximum data packet 256 bytes (previously 269 bytes, earlier versions)

2018.02.20 1. The module is upgraded to V7.7 (V7.7, V7.8, V7.9) version:

V7.7: general version, full function, the product is DRF1609H

V7.8: The version with shell products, only external antenna can be used, the
products are DRF2657C, DRF2658C, DRF2659C

V7.9: Zigbee gateway product, DRF2670C, node type = Coordinator, antenna
selection = external antenna, baud rate = 115200, serial port format = 8-N-1,
parameters that cannot be set

2. The module firmware is upgraded, and the transmission speed is increased;
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3. Routing optimization;
4. Production optimization;
5. This document is arranged in WORD, and the directory tree is updated for easy

search

2018.05.26 | 1. The module is upgraded to V8.1 (V8.1, V8.2, V8.3) version, and three versions
are released together each time, which are respectively applicable to
DRF1609H, products with shells and Zigbee gateways;

2. Added the sleep function of End Device: send commands to End Device to
enter low power consumption mode, and wake up by pulling down the
FUNCTION button;

3. Added NN transmission (broadcast transmission)

4. Compatible with the wireless serial port function of DRF1607H (no routing,

fast data transmission, not listed in this manual, please consult for details)

2018.07.18 | Modify this document:

Router, End Device receives the command to read parameters, and will not
prohibit data reception

After the Coordinator receives the command to read parameters, it will prohibit
data reception for 1 minute

All nodes, after receiving the connection module instructions, will enter the
configuration state and prohibit receiving data for 1 minute

Added MCU routines (send and receive data through Zigbee, STM32)
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2019.04.26 Module upgrade to V8.4 version (V8.4, V8.5, V8.6):

1, Added the functions of wireless reading, modifying module parameters,
and restarting the module (operated through the coordinator). The
configuration software is in the "Zigbee network", and this function can be
directly operated

2, performance optimization

2020.02.06 | Module upgrade to V8.7 version (V8.7, V8. 8, V8. 9):
1, Added an instruction to automatically join the network (this instruction is
equivalent to double-clicking the Function case three times)

2, Added single-chip bottom board and single-chip routines
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2. Zigbee module characteristics

2.1. Features of Zigbee module

*  The main chip inside the module is CC2630 (dual-core ARM-32 -bit CPU chip)

*  The signal amplification part is a dual-channel PA, and the onboard antenna and the external antenna
have independent signal channels, which can be switched by software

*+ Modules can be set to:
Coordinator: Coordinator (or main module), create a Zighee network
Router: router (slave module), with automatic routing function, sending and receiving data function
end Device: terminal node (slave module), can send and receive data, no automatic routing, can enter
dormant state

+  From the module (Router, End Device) can automatically join the network by pressing the button, or can
be set separately to join the network

*  AZigbee network can theoretically accommodate 65536 nodes (2-byte addresses)

«  There is no limit to the routing depth (200 -level routing, which is basically equivalent to no limit)

+ The short address remains unchanged, and a custom address can also be set. The module comes with
an 8-byte MAC address

»  Coordinator can be directly replaced

+  Transparent transmission, maximum 269 bytes per packet

*  Point-to-point transmission sent to any node

*  The module control instructions are simple and the instructions are backward compatible

+  Communication backward compatible
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2.2. Brief introduction of Zigbee network

»  Zigbee network is a master-slave structure network (or MESH network structure)

+ Each Zigbee network consists of a Coordinator (coordinator), N Routers (routers) or N End Devices
(terminal node) composition

»  Coordinator: is the creator of the Zigbee network, must exist in a Zigbee network

*  Router (router) can send and receive data, and can also provide automatic routing (automatic relay) for
other nodes. The routing path is automatically obtained without user setting

»  The automatic routing of the Router is dynamically maintained. When one of the paths fails, it will
automatically jump to other available paths

+  End Device (terminal node) has no routing function, can send and receive data, and can enter the sleep
state through command setting to achieve the purpose of low power consumption
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2.3. Application of Zigbee module

The main function of the Zigbee module is: a certain data received by the serial port is sent to the
corresponding module through the Zigbee protocol, and the corresponding module outputs the
data through the serial port after receiving the wireless data. That is, in simple terms, two Zigbee

modules are equivalent to one serial cable.

(Example 1): Serial port transparent transmission between MCUs:

One-to-one transparent transmission, in general, it can directly replace the serial port line between

single-chip microcomputers

7 Zigbee _-

UART

Coordinator

Router
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(Example 2): One-to-many transparent transmission between MCUs:

Coordinator

y Router

Router X
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(Example 3): One-to-many transparent transmission between devices
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(Example 4): street light control,

Support 200 -level automatic routing. If you apply street lamp control in different directions, a network can
connect up to 500 street lamps (controlling the on and off of street lamps)
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2.4. Several practical functions

(2.4.1), read the network structure

The Zigbee module, combined with DTK application software, can clearly know the structure of the entire
Zigbee network (the routing relationship of all nodes, and the signal strength between all nodes, which
greatly facilitates user debugging and networking. Compared with the first-generation product, this
feature is a major innovation
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(2.4.2), Coordinator direct replacement

The Zigbee module solves the problem of replacing the coordinator of the first-generation product, and only
needs to set the parameters of the new Zigbee module to be consistent with the parameters of the old
Coordinator, that is, it can replace the original Coordinator;
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(2.4.3), press the button to join the network (setup free)

When setting the coordinator, you can set Router’s or End Device’s parameters together ("preset parameters
for the Router" in the configuration software), and during on-site construction, press the Router’s or End
Device’s function key three times (within 1.2 second), then Router or End Device will start to automatically
search for the network, and will automatically join the network after finding it, and get the "preset parameters
for Router" from the coordinator.

==

]

Link To Module

COn Comzg Baud-R AUTO [ |

Baud Rate = 38400

Return Parameters

Return Data:

Write Parameters

Link Success, Module Version is V8.2
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3. Zigbee module parameters

3.1, DRF1609H

(3.1.1), electrical parameters

Input voltage | DC 3.3V
temperature
-40 °C~85 °C
range
Serial baud | 38400bps (default), 1200bps, 2400bps, 4800bps, 9600bps, 19200bps, 38400bps,
rate 57600bps, 115200bps can be set

Serial format

8-N-1 (default), 8-E-1, 8-O-1 can be set

radio
frequency

2.4GHz (24 0 OMHz), the user can change the channel (2405MHz~2480MHz, step size:
5MHz) through the serial port command, and the corresponding channel 11-26 is optional

Transmission

Visible, open, transmission distance 1600 meters

distance
Working Average 25mA (@3.3V) , recommended power supply > 300mA
current Standby 18 mA, receive 20mA, transmit 200mA
Recei
ecetver -98dBm
sensitivity
main chip TI CC2630F128

configurable
node

Can be configured as Coordinator, Router, End Device

interface

3.3V UART
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(3.1.2), PIN definition

1

DRF1609H
PIN name Function
1 VCC 3.3 V power supply
2 GND power ground
3 RESET_N Reset, low level reset
4 KEY function button
5 X Serial TX
6 RX Serial RX
LD e
8 LED4 LED lights indicate status
9 TMS JTAG TMS
10 TCK JTAG TCK
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(3.1.3), module size and PCB package

*—4.50—-‘2.54r

16.00

DRF160YH

0L 2L

@.@.@.\zv :

17.20

52.00

DRF1609H PCB package (recommended):

00" 9L

T E—TTT —

-
O
e
— I
®Q
L
]
O
L N
o — .
YO 2
- 17.20 !254! | 80

52,00
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(3.1.4), DRF1609H minimum application system

VCC 3.3V.

TX VCC-3.3V |

RX * C=10uF.
RESET_N GND

DRF1609H KEY.
LED3 FUNCTION
KEY
LED4 ——
GND.

1. LED lights are not necessary. If you want to add LED lights, you must connect a 510Q resistor in series;

2. RESET_N is not necessary, it can be controlled, low-level reset, reset time 5ms is enough, high-level
normal operation;

3. The 10uF capacitor at the power supply terminal is not necessary, and a larger capacitor may be needed if
the battery is used for power supply;

4. FUNCTION KEY is not necessary; it is recommended to connect it to facilitate the node to find the network
by itself;

5. If the MCU is 5V working voltage, please add level conversion, otherwise the module will be burnt.
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3.2, DRF2657C

Electrical parameters:

Input voltage | DC 5-28V
temperature o o

-40°C ~ 85°C
range

Serial baud
rate

38400bps (default), 1200bps, 2400bps, 4800bps, 9600bps, 19200bps, 38400bps,
57600bps, 115200bps can be set

Serial format

8-N-1 (default), 8-E-1, 8-O-1 can be set

radio
frequency

2.4GHz (24 0 OMHz), the user can change the channel (2405MHz~2480MHz, step size:
5MHz) through the serial port command, and the corresponding channel 11-26 is optional

Transmission

Visible, open, transmission distance 1600 meters

distance
25 mA (@ 5 V) average, recommended power supply > 350 mA (@ 5 V)

Working Standby 20 mA (@ 5 V), Receive 23 mA (@ 5 V), Transmit 200 mA (@ 5 V)

current Other voltage reference calculations: The inside of the module is a DC-DC power supply
with an efficiency of about 80%.

Recei

ecelver -98dBm
sensitivity
main chip TI CC2630F 128

configurable
node

Can be configured as Coordinator, Router, End Device

interface

RS232 (2: TX, 3: RX, 5: GND)
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Dimensions:

30 1.8),

®4.3

50.5

70 24

Units: mm
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3.3, DRF2658C

Electrical parameters

Input voltage | DC 5V

temperature
range

-40°C ~ 85°C

Serial baud | 38400bps (default), 1200bps, 2400bps, 4800bps, 9600bps, 19200bps, 38400bps,
rate 57600bps, 115200bps can be set

Serial format | 8-N-1 (default), 8-E-1, 8-O-1 can be set

radio 2.4GHz (24 0 OMHz), the user can change the channel (2405MHz~2480MHz, step size:
frequency 5MHz) through the serial port command, and the corresponding channel 11-26 is optional

Transmission
Visible, open, transmission distance 1600 meters

distance
Working 25 mA (@ 5 V) average, recommended power supply > 350 mA (@ 5 V)
current Standby 20 mA (@ 5 V), Receive 23 mA (@ 5 V), Transmit 200 mMA (@ 5 V)
Recei

eceiver -98dBm
sensitivity
main chip TI CC2630F 128

configurable

node Can be configured as Coordinator, Router, End Device

USB (actually it is a USB to serial port, what you see in the computer is a serial port, the
chip is CH340)

interface
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N

Dimensions:

DT KmElectronics

DRF2658C
USB =ZIGBEE2nrd

o) R EE T
DTK ELECTRONICS

]

24

Units: mm
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3.4, DRF2659C

Electrical parameters:

Input voltage | DC 5-28V
temperature R o
-40°C ~ 85°C
range
Serial baud | 38400bps (default), 1200bps, 2400bps, 4800bps, 9600bps, 19200bps, 38400bps,
rate 57600bps, 115200bps can be set

Serial format

8-N-1 (default), 8-E-1, 8-O-1 can be set

radio
frequency

2.4GHz (24 0 OMHz), the user can change the channel (2405MHz~2480MHz, step size:
5MHz) through the serial port command, and the corresponding channel 11-26 is optional

Transmission

Visible, open, transmission distance 1600 meters

distance
25 mA (@ 5 V) average, recommended power supply > 350 mA (@ 5 V)

Working Standby 20 mA (@ 5 V), Receive 23 mA (@ 5 V), Transmit 200 mA (@ 5 V)

current Other voltage reference calculations: The inside of the module is a DC-DC power supply
with an efficiency of about 80%.

Recei

eceiver -98dBm
sensitivity
main chip TI CC2630F 128

configurable
node

Can be configured as Coordinator, Router, End Device

interface

RS485
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Dimensions:
o FRERTBET
DTK ELECTRONICS
® ® ® 9
0. 1.8, ®4.3

>

50.5

24

Units: mm
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3.5. DRF2670C (Zigbee gateway, Zigbee to TCP / IP)

(3.5.1), electrical parameters and dimensions

Input voltage | DC 5-28V
temperature

-40°C ~ 85°C
range

Serial baud
rate

Only 115200bps

Serial format

8-N-1 only

radio
frequency

2.4GHz (24 0 OMHz), the user can change the channel (2405MHz~2480MHz, step size:
5MHz) through the serial port command, and the corresponding channel 11-26 is optional

Transmission

Visible, open, transmission distance 1600 meters

distance
200 mA (@ 5 V) average, recommended power supply > 600 mA (@ 5 V)

Working Standby 190 mA (@ 5 V), Receive 195 mA (@ 5 V), Transmit 420 mA (@ 5 V)

current Other voltage reference calculations: The inside of the module is a DC-DC power supply
with an efficiency of about 80%.

Receiver

. -98dBm, can only be set as an external antenna
sensitivity
main chip TI CC2630F128

configurable
node

Can only be configured as Coordinator

interface

RJ45 network interface
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°> R R T
. : = ® @® . DTK ELECTRONICS

.30 | 2, 4.3

DT KmEleclronics

80.5

ZigBee Gateway

DRF2670C
TCP/IP=ZIGBEE2nd

70 , . 24

o
.

&)

24

Units: mm
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(3.5.2), Zigbee gateway structure

+  Zigbee gateway is composed of Zigbee part + network part, and the two are connected through a serial
port (UART);

+  Zigbee works in the role of Coordinator;

+  Zigbee wireless is sent to the network part through the serial port, the network part is converted into
TCP/IP data, and sent to the target IP and port; the data received by the network port part is sent to
Zigbee through the serial port, and Zigbee is converted into Zigbee wireless data, sent to Zigbee Net;

*  Completely transparent transmission between Zigbee and the network

diidJL Vi ¥oyu /

i
|
]
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(3.5.3), the working method of Zigbee gateway: 1, directly connected to the computer for use

+  Zigbee gateway always works in the coordinator role, and constitutes a Zigbee network with the Router

*  Transparent transmission between network port and Zigbee

*  On the computer side, you can run the virtual serial port program to virtualize the network port into a
serial port, so that you can operate according to the serial port

All Router Receive:
0102 03 04 05

O

Send: 0102030405

Zigbee

Gateway

Coordinator Receive:
050607 08 09 Send: w[ﬁ 08 09

@

When the Zigbee gateway is directly connected to the computer, the general configuration is:
Module network protocol = UDP (do not configure as TCP Client)
IP mode = static IP (do not configure as DHCP)

The IP mode must not be configured as DHCP
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N

Fateway Parameters

Link To Module

Wetwork Frotocol

IP Add = 192.168.99.68
Name = Zigbee/Lora Gateway
MAC Add=9CA5258BF17F

IF Protoecol

IF iddress
Subnet mask
Gateway

Fort

Target IP Address

Fead Suscess, write hack data as Target Fort

95 63 03 90 00 00 50 00 00 44 63 AS CO I
01 63 AS CO 00 FF FF FF 55 53 52 2D 54
43 B0 32 33 32 2D B3 32 00 00 00 &1 &4
G0 69 6E 00 61 64 €D &9 GE 00 00 01 00
B0 SC AR 25 8B F1 TF IE DE 43 D0 03 00
00 00 00 C2 01 00 03 01 01 01 00 00 00

[1mE

|Static IP

192, 163, 99, 63
255 2EE.288.0
192 168.99.1

10004

192, 163, 99, 264

ghaT

WEITE

Hote

1, If the Zighee Gateway as Data Foint
in Zigbee location aystem. the net
protocol must be UDP

2, If the Iigbee/Lora Gateway iz
connect to PC directly, the IP Protocol
must not be DHCF

3, If the IigbeefLora gateway has been
directly connected to the computer and
the IF iz =et to DHCP, PC will can't
link to Module, must connect the
Iigbee/Lora Gateway to net router

4, After configuring the networlk
parameters , can through the wirtual
zerial port to configure the
Tigbee/Lora parameters

Run the "virtual serial port" software on the computer and virtualize this network port into a serial port, then
you can operate this network port in the same way as a serial port, including setting some parameters of

Zigbee

&

Wirtual COM:

|COM13 |
\UDP |

Femote |PAaddr; |'| 92.1E8.99.E8

MHet Protocal;

Femate Port; |'I Qnoo4
Local Port |G567
Femark.z: |

Advanced - ‘

la 0k, ‘ 6 Cancel
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B8 Zigbee Module Configure -

Link To Module

Com COM1S Band-F 115200 [ |

Return Parameters

Return Data:

Fa 31 0A OE 01 DE BF OF 01 F& 01 An BE 03 01 01
01 05 A6 01 00 12 4F 00 OF 0OZ &7 15 02 DE EF OF
01 FA 02 CC DD 05 01 01 01 05 &6 01 00 00 00 02
11 12 13 14 37

Zighee Het Parameters
Foint Tyvpe = Coordinator
PaN ID = DEEF
Short Address = 0000
Charmel = 15
Select Antenna = External Antenna
MAC 4dd = 00 12 4B 00 OF 02 &7 13

Traansfer Parameter
Transfer Model = Transparency
User—defined Addresz = FADl

COM Parameters
Baud Rate = 115200
Data Bits = 8 Bits
Stop Bits =1 Eit
Parity Bit = Hone

Encription Setting
Encription Closed

REAT

WEITE

Band Rate = 115200

Write Farameters

Foint Type
PAN ID
Charmel

Select Antenma

Tranzfer Model

User—defined Address

Band Rate
Data Bits
Stop Bits

Parity Bit

Encription Setting

Link Success, Module Version 1= V8.6

DISCOHHECT
Coordinator
IE BF
15 e

External Ante

Transparency

Fi 01

118200
S Bits
1 Bit

Hone

Close Eneript »

RESET

Presetting Parameters To Router

Select Antenna

Tranzfer Model

User—defined Address

Band Rate
Data Bits
Stop Bits

FParity Bit

Router i
IE EF
15

External Ante

Transparency

Fi 0z

115200 w
g Bits L
1 Bit w
Hone e
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(3.5.4), the working method of Zigbee gateway: 2, connect to the computer through the LAN to

use

internet

()

ROUTER Gateway

Gateway

*  When the Zigbee gateway is connected to the computer through a router, the general configuration is:
Module network protocol = UDP, or TCP Client
IP method = Static IP, or DHCP
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Comparison of TCP and UDP methods:
If the Zigbee gateway is used as a data node of the Zigbee positioning system, the network protocol of the
Zigbee gateway (data node) must be set to "UDP".

TCP UDP
) L No connection mechanism, suitable for
Connection-based transmission | . o
advantage high-frequency transmission of small-

mechanism, not easy to lose packets ,
capacity data packets

The overhead of the network protocol is
high, and sending information frequently in
a short period of time can easily cause | When the network is poor, the packet loss
shortcoming | information congestion; due to the | phenomenon is greater than that of TCP
checksum and retransmission | mode.

mechanism, the network overhead is
further increased.

Static IP vs DHCP:
If the Zigbee gateway is directly connected to the computer, DHCP must not be used, because the computer
generally cannot assign an IP address to the Zigbee gateway.

Static IP DHCP

. ) ) The router dynamically assigns an IP
Facilitate clear representation of a Zigbee i ,
advantage address to the Zigbee gateway, and will

gateway . .
not assign duplicate IP addresses

Unable to specify a certain Zigbee
Itis necessary to record the IP address that | gateway

shortcoming | has been set, and the same IP address | DHCP must not be used, because the
cannot be set in the same LAN computer generally cannot assign an IP
address to the Zigbee gateway
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(3.5.5), Zigbee gateway use precautions

»  Zigbee parameters of Zigbee gateway: node type = Coordinator, antenna selection = external antenna,
baud rate = 115200, serial port format = 8-N-1, which cannot be set;

+ Ifthe Zigbee gateway is used as the data node of the positioning system, it needs to be set as: PAN
ID=0xDEBF, channel =15;

+  Zigbee gateway, a third-party UART -to- TCP/IP module is used. This module can be set as a TCP
Server or UDP Server. However, considering the status of the Zigbee gateway in the Zigbee network, it
is recommended that users only consider UDP and TCP Client network methods.

+  Zigbee gateway currently does not provide cloud transparent transmission service, if users need this
service, it is recommended:

(1), purchase DRF2657C RS232 interface (or DRF2659C RS485 interface) + serial port server (or RS232
to TCP/IP) module, and consult the corresponding supplier to obtain cloud transparent transmission service;

(2), purchase DRF2657C RS232 interface (or DRF2659C RS485 interface) + GPRS module (or 4G
module), and consult the corresponding supplier to obtain cloud transparent transmission service;
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(3.5.6), about the virtual serial port

On the computer side, you can run the virtual serial port software to virtualize the network port into a serial
port, so that you can operate the Zigbee gateway in the standard serial port mode, reducing the workload of
network programming.

Currently, a third-party UART-to-TCP/IP module is used, and the virtual serial port software is provided by a
third party.

@ USR-VCOM Virtual Serial Port Server V3.7.1.520 — O x
Device(D) Tools(T) Options(O) Chinese Help(H)

@ @ _ﬁg @ W= -
o | YO : - | &
LAd Tk NelCOM Cannect Recat Connt Monitor Search Smart Y¥COM it
E_Q Add Virtual Serial Port = —
Rer et Pratocal Remate [P Remote Part | Local Port | COM Fleceivedl Net Received | Met State | Feg D | Cloud|Cr |
DP 192.168.99.68 10004 8567 27 73 UDP Send 0
Wirtual COM: COM1 - l
@ USR-TCP232-T24 series add virtual serial port CompliantUSR-TCP232-T24 series O >
Met Pratocal: Upp -
Device IP | MALC | Femate [P | Remate F‘ortl Device F'ortl G ateway | Met Pratacol | Baudﬂalel COM Pe
Remote [P/addr: |1 9216893 68 192.168.99.68 9CAS 2588 F17F 192.168.99.254 8567 10004 152,168,991 UDP 115200 NOME #

Remote Part: 10004
Local Port: 9567
Remarks:

@ oK | 0 Cancel Advanced - |
I UseD2D Q Search Device ﬁ‘ Connect Yirtual COM | v Set Device %B-I Clear |
Fegister 0 |0 ]
[~ UseUSR CLOUD Help

Cloud D I
Communication Code I

A
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4. Zigbee module setting and networking

4.1, basic concepts (applicable to V8.1 and above):

Zigbee network has three roles, respectively: Coordinator (coordinator), Router (router), End Device
(terminal node), Coordinator is responsible for network creation and network maintenance, Router can
automatically provide routing for other nodes, and can also send and receive data, End Device has no
routing function, can send and receive data, and can enter sleep state;

Zigbee network is a MESH structure network. A network consists of a Coordinator (coordinator, master
module) and N Routers (routers, slave modules), N End Device (terminal node), all nodes have the
same channel and PAN ID.

MESH network is automatic routing and dynamic maintenance routing. In the figure, C communicates
with B3. If it cannot be reached directly, it will automatically route the data to B3 through B1 and B2.

Moreover, when B1 or B2 is damaged, it will automatically find new routing path
N
N
b =

\ O
O 3
In conjunction with the P
DTK application software, e U OZ
Bl

the routing paths of all C

v

nodes and the signal
strength between nodes
will be clearly displayed.

Basic concepts (new functions in V7.2/V7.3):

V7.2/V7.3 newly added End Device node settings:

End Device node does not have a routing function and can send and receive data like a Router;

End Device can query the signal strength of the three nearest Routers. If the Router is used as a fixed
point, End Device can be used as a positioning card;
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About End For the use of Device, refer to FAQ;:
10.2: How to use End Device function.
10.6: How to use End Device sleep function.
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4.2, Zigbee module networking:

(4.2.1), set the coordinator

First set a module as Coordinator. (If you don't want to set Router or End separately Device, here you can
also set the "preset parameters for Router", and then press the function key on the Router three times, the
Router will automatically find the coordinator to join the network and obtain the preset parameters.

[

Link To Module

Link § . Module Version iz ¥8.2
coM COMZ9 - | Baud-R |38400 g T ouoness fedwie ersionoas DISCORFECT
| Baud Rate = 33400

Return Parameters Write Parameters Presetting Parameters To Eouter

Return Data:

! FA 31 OA OF 01 A2 03 14 01 FA 02 Ak BE 06 01 01 Foint Type Coordinater Router e
01 05 A5 01 00 12 4B 00 15 EZ BE BE 02 A2 03 14
01 66 77 CC DD 06 01 01 01 05 48 01 00 00 00 02 Eill ID A2 03 AZ 03
11 12 13 14 27
Channel 20 R 20
[ Zighee Wet Parameters
Point Type = Coordinator Select Antenns  Fyternal dnte Select hnterma  Eyxternal Ante o
PAN ID = 4203
Short Addres= = 0000
Channel = 20 Transfer Model Tranzparency - Transfer Model Transparency -
Select Antenma = External Anterma
MAC Add = 00 12 4F 00 15 E2 EE BE User—defined Address FA 0z User—defined Address 66 i
Traansfer Parameter
e s SR T I
Data Bits 8 Bits ~ Data Eits 8 Bits ~
COM Farameters
Baud Rate = 33400 Stop Bits 1 Bit hl Stop Bits 1 Bit ot
Data Bits = & Bits
Stop Bits = 1 Bit Parity BEit None R Farity Bit Home o

Parity Bit = Hone

Encription Setting Encription Setting Clese Encript

Encription Closed

or HELP

REAT WEITE RESET
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(4.2.2), set Router or End Device

Other modules are set to Router . The factory default of the module is Router . You don’ t need to set

Router . Press the function key on the Router three times , and the Router will automatically find the
Coordinator to join the network, and get the preset parameters from the Coordinator . parameters (such as
baud rate), you need to set the Router separately .

ol Figbee Mod Configure -CC2630/50 Serials -- BY=20230221 —

Link To Module

sk 8 s Modkile Tesshom e 08,2
oM COMZ9 | Baud-E |33400 g ouetess Tedwie fersionas TISCONNECT

Baud Rate = 38400

Eeturn Parameters Write Parameters

Write Instruction for Selected Farameters:

FC 27 07 02 A2 03 14 01 FA 02 AR BE 05 01 01 01 05 Foint Tupe Router "

AS D1 02 A2 03 14 01 66 77 CC DD 05 01 01 01 05 A

01 0002 11 12 13 14 3F f FaH IDI A2 03
Chanmel 20 ~

SEI me as Coorgiqgﬁ.-tn External Ante

Transfer Model Transparenoy -~

User—defined fddreazs Fh 0z
Fand Rate 35400 o
; Data BEits 8 Bits e
Step Bitz 1 Bit o

Same as connect devljaggy i

Hone o

Encription Setting Close Eneript -

READ MELF 7 RESET

No. 41, Total 133 Pages Taobao: http://dtkcn.taobao.com URL: http://www.dtkcn.com



http://dtkcn.taobao.com/
http://www.dtkcn.com/

o hRRTETF
DRF Serials ZigBee Module DTK ELECTRONICS

(4.2.3), Zigbee module status lights and button functions:

Coordinator (coordinator, main module)

LED4 Long bright

LED3 When receiving wireless data, it will flash

Router (router, slave module)

Not joined the network (looking for network), flash
After joining the network, slow flashing

LED4
Double-press the function key three times to start automatically joining the network, and flash
quickly
When receiving wireless data, it will flash
Press the function key, it will flash
LED3

Double-press the function key three times to start automatically joining the network, and flash
quickly
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(4.4.4), after the networking is completed, you can observe the network structure through the

DTK application software:

+  Connect the Coordinator to the computer serial port (note that the baud rate can only be 38400, 57600
or 115200)

« Run DTK CC2630 software, choose Zigbee network

+  Select "Map Mode"

+  Click the right mouse button, select "Switch Map", and select your own map file (such as a jpg image)

*  Click "Connect Module"

* Click "Read Network Structure" and drag the read node to the corresponding place on the map

Network structure: (very convenient for debugging, for places where communication is not possible, a Router
can be added in the middle as an automatic route (automatic relay)

o Zigbee M5 = (=
BRAE i RS
BESO bom | opmE e v sogs s [EIEIEE | =aen R O B BRTE B v

SEhEmRGE  MER

-4/fdBm
dBm
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(4.4.5), Zigbee module encryption (newly added in V7.2/V7.3)

Zigbee module can be set to use encryption or not to use encryption, and can be set to 32 bits ( 4 bytes of

encryption password),
Please refer to the setting instruction (INS06) for specific setting. (Communication refers to data transmission

and joining the network)
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5. Data transmission of Zigbee module

5.1, Zigbee module data transmission overview

Zigbee module has 2 data transmission methods:

1. Transparent transmission (the data will not be changed, and the modules are equivalent to serial lines):
(1), the data received by the coordinator from the serial port will be sent to all Routers intact, and output from
the Router serial port;

(2), the data received by the Router from the serial port will be sent to the coordinator intact and output from
the coordinator serial port;

2. Point-to-point transmission:

(1), Can be sent point-to-point to any node in a Zigbee network; short address can be used as the target
address, and custom address can be used as the target address

(2), Broadcast to all nodes in the Zigbee network;

5.2, transparent transmission

(1), the data received by the coordinator from the serial port will be sent to all Routers intact, and output from
the Router serial port;

(2), the data received by the Router from the serial port will be sent to the coordinator intact and output from
the coordinator serial port;

During this transmission process, the Router will automatically find the best routing path, and automatically
provide a relay for data transmission (no user setting is required, just place it as required), and the
transparent transmission between the Coordinator and the Router is equivalent to a serial port line, that is,
the user does not need to modify the device or the host computer software at all, and can transform wired
transmission into wireless transmission (and automatic routing)
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5.3, point-to-point transmission (short address as the target address)

Point-to-point is generally suitable for data transmission between Router and Router, which can be sent to
any node or broadcast to all nodes
Send command format:
Data transfer instruction (0xFD) + data length + target address (short address) + data (up to 92 Bytes)
The data length supports variable length within 92 bytes.
Example: Data is transferred from 0x50F5 to 0x143E (the following are hexadecimal numbers)
Send: FD 0OA 14 3E 01 02 03 04 05 06 07 08 09 10
FD: data transmission instruction
0A: data length in the data area, a total of 10 bytes
14 3E: target address
01 02 03 04 05 06 07 08 09 10: data
The received data is: FD 0A 14 3E 01 02 03 04 05 06 07 08 09 10 50 F5

fhiik: S50F5

o O
0 ©0 o

o 0

fhiik: 143E

| o || ks || mtmma S8 |

\— ETHERSUERE —I

Lo [l e | atoen | $iE e

SFTHEREEERE ]
If the target address is FF FF, the broadcast is sent to all nodes.
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5.4, point-to-point transmission (custom address as the target address)

Point-to-point is generally suitable for data transmission between Router and Router, which can be sent to
any node or broadcast to all nodes
Send command format:
Data transmission instruction (0xED) + data length + target address (custom address) + data (up to 92
Bytes)
The data length supports variable length within 92 bytes.
Example: Data is transferred from 0x50F5 to 0x143E (the following are hexadecimal numbers)
Send: ED 0A 14 3E 01 02 03 04 05 06 07 08 09 10
ED: data transmission instruction
0A: data length in data area, a total of 10 bytes
14 3E: target address
01 02 03 04 05 06 07 08 09 10: data
The received data is: ED 0A 14 3E 01 02 03 04 05 06 07 08 09 10 50 F5

fhiik: S50F5

o O
0 ©0 o

o 0

fhiik: 143E
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5.5, point-to-point transmission (custom address as the target address,

remove the header and tail of the packet)

Point-to-point is generally suitable for data transmission between Router and Router, which can be sent to
any node or broadcast to all nodes
Send command format:
Data transfer instruction (0x EC) + data length + target address (custom address) + data (up to 92
Bytes)
The data length supports variable length within 92 bytes.
Example: Data is transferred from 0x50F5 to 0x143E (the following are hexadecimal numbers)
Send: EC 0A 14 3E 01 02 03 04 05 06 07 08 09 10
EC: data transmission instruction
0A: data length in the data area, a total of 10 bytes
14 3E: target address
01 02 03 04 05 06 07 08 09 10: data
The received data is: 01 02 03 04 05 06 07 08 09 10

fhiik: S50F5

o O
0 ©0 o

o 0

fhiik: 143E
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5.6, transparent transmission + custom address (this is a kind of

transparent transmission)

This is a variant of transparent transmission, which mainly solves the problem of where the data comes from.
Set the transmission mode of a certain module to: transparent transmission + custom address
Then this module will add its own custom address (2 bytes) at the end of the data when the data is
transparently transmitted, and send it together. The data received by the receiver is: data + custom address
of the source node (2 bytes)
Example: send: 01 02 03 04 05 06 07 08 09 10

The received data is: 01 02 03 04 05 06 07 08 09 10 11 33

Data + custom address of source node (2 bytes)
The maximum length of the sent data is 259 bytes (plus 261 bytes for custom address)

o 0
0.0 o

o 0

F & Y Hhhk: 1133
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5.7, transparent transmission + short address (this is a kind of transparent

transmission)

This is a variant of transparent transmission, which mainly solves the problem of where the data comes from.
Set the transmission mode of a certain module to: transparent transmission + short address
2 bytes) at the end of the data when the data is transparently transmitted, and send it together. The data
received by the receiver is: data + short address of the source node (2 bytes)
Example: send: 01 02 03 04 05 06 07 08 09 10

The received data is: 01 02 03 04 05 06 07 08 09 10 C 7 64

Data + short address of source node (2 bytes)
The maximum length of data sent is 259 bytes (261 bytes with short address)

o 0
0.0 o

o 0

Ffhhk: Cc764
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5.8, transparent transmission + M AC address (this is a kind of transparent

transmission)

This is a variant of transparent transmission, which mainly solves the problem of where the data comes from.
Set the transmission mode of a certain module to: transparent transmission + M AC address
MAC address (8 bytes) at the end of the data when the data is transparently transmitted, and send it
together. The data received by the receiver is: data + MAC address of the source node (8 bytes)
Example: send: 01 02 03 04 05 06 07 08 09 10

The received data is: 01 02 03 04 05 06 07 08 09 10 00 12 4B 00 07 FC C6 BO

Data + MAC address of source node (8 bytes)
The maximum length of sent data is 259 bytes (plus M AC address is 267 bytes)

o 0
o o

o 0

MACHLZF: 0012 4B 00 07 FC C6 BO

M AC address is globally unique

No. 56, Total 133 Pages Taobao: http://dtkcn.taobao.com URL: http://www.dtkcn.com



http://dtkcn.taobao.com/
http://www.dtkcn.com/

o hRREBEF
DRF Serials ZigBee Module DTK ELECTRONICS

5.9, Routing of Zigbee module

Zigbee module is completely automatic, suitable for transparent transmission and point-to-point transmission.
Assumption: The distance between A and B modules is too far, so that A and B cannot communicate. At this
time, just add a module C between A and B. If A, C, B and C can communicate, then C It can automatically
act as a route between A and B.

C does not require special settings, only needs to join the network.

R AT HzZigbee Tt 5L, 42 H BN 7E K.
FE AR KON A

No. 57, Total 133 Pages Taobao: http://dtkcn.taobao.com URL: http://www.dtkcn.com



http://dtkcn.taobao.com/
http://www.dtkcn.com/

o hRREBEF
DRF Serials ZigBee Module DTK ELECTRONICS

5.10, matters needing attention for serial port debugging assistant

1. If it is sent in hexadecimal (Hex), select hexadecimal to receive (check Hex to display);
If the characters are sent (uncheck Hex to send), then the reception is also unchecked
2. The baud rate and serial port format of the serial port debugging assistant should be consistent with the

connected Zigbee module;
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5.11, about baud rate (very important)

The baud rate refers to: when two hardware devices are directly connected, the communication rate

between them;

Users don't need to care about the so-called " Zigbee air baud rate"
Therefore: when a Zighee module is connected to a device, the baud rate (and serial port format)
between them must be the same, instead of requiring the baud rate of all Zigbee modules in a Zigbee

network to be the same.

The serial port baud rate
and format should be
consistent

Coordinator
Baud Rate = 38400
8-N-1

The serial port baud rate
and format should be
consistent J

BOPITE, 153

Router
Baud Rate = 9600
8-N-1

BOPEEE, BRAE—H

The serial port baud rate
and format shauld be
consistent

Router
Baud Rate = 19200
8-E-1
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6. Networking example of Zighee module

Suppose there is a wired temperature and humidity measurement and transmission system. We use the
Zigbee module to connect and transform it into a wireless Zigbee network temperature and humidity
measurement system:

A host computer is connected to 4 temperature and humidity measuring instruments (or temperature and
humidity transmitters) through the RS485 bus:

The connection baud rate is 9600, MODBUS RTU protocol

Iy
LD

NI
LT
LTI
T
LI
LT
NI

Transformation method:

1 module is set as Coordinator and connected to the host computer, 4 modules are set as Router and
connected to temperature and humidity instrument

After the connection is completed, there is no need to modify the software of the host computer, nor
to modify the device configuration. It is exactly the same as the wired method!

LI
R
L
LTI
LT
LT

4855 f# t

e S eadE '2’5.3"\ '2’5.3"\
515 515 S5 S5
|~ o) O 5T 5T

48574 4 $

Router Router Router Router
. ik I"—_;f’-f_= ;:,I}('L".E{:,-’/.{I. 9600 }:&55:;;/{: 9600 f-'L;'H‘J{ 9600
Coordinator PR 9600 r ;

R4, 9600

When configuring the Zigbee module, you only need to configure the coordinator. The Router module can
automatically find the coordinator to join the network by pressing the function button 3 times, and obtain the
preset parameters in the coordinator.
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S Zigbee Module Configure -CC2630/50 Serials -- BY=20230221

Link To Module

oM COM13 Baud-E 115200 [ |

Retwn Farameters

Return Data:

Fi 31 OAOE O1 IE EF OF 01 FA 01 A& BE 05 01 01
01 05 A5 01 00 12 4B 00 OF 02 &7 13 02 DE BF OF
01 FA 02 CC DD 05 01 01 01 05 A& O1 00 00 00 02
11 12 13 14 37

Link Succeszsz, Madule Version iz V& 6

ITSCONHECT
Band Rate = 115200
Write Parameters
Foint Type Coordinatoer
FAH TD IE EF
Charmel 16 ~

Tighee Het Parameters
Foint Type = Coordinatoer
Fal I0 = DEEF
Short Addres= = 0000
Charmel = 16
Select Antenna = External Antenna
MaC add = 00 12 4B 00 OF 02 67 13

Traansfer Farameter
Transfer Model = Transparency

Uzer—defined Addrezz = FaOl

COM Parameters
Baud Rate = 115200
Data Bits = 8 Bits
Stop Bits = 1 Bit
Farity Bit = Nome

Encription Setting
Encription Closed

EEAD

After the connection is completed, there is no need to modify the software of the host computer, nor

Select hntenna  Fyternal Ante

Transfer Model Transpareney -

User—defined Address Fh 01
Band Rate 115200
Data Bits & Bits
Step Bits 1 Bit
Parity Bit Home

Encription Setting Close Eneript «

PassWord

WEITE EESET

Fresetting Farameters To Router

Foint Tyvpe
FAN IT

Charmel

Select Antenna

Tranzfer Model

User—defined Addreszz

Band Rate
Data Bits
Stop Bits

Farity Bit

to modify the device configuration. It is exactly the same as the wired method!

8l Modbus Poll - Mbpoll5.mbp

File Edit Connection Setup Functions

Display View

Window Help

- O

D& X P |2 21|05 06151617 22 23 |Tcel| 7 W2

Mbpoll1.mbp

[ [E ]

Mbpoll4.mbp

[ =]

Tx=F1:Er=0:ID=1:F=03: SR = 0ms

Tx=71:Err=0:1D=4:F=03: SR = 0ms

Alias 00000

0 BE

] o=

232
688

Mbpoll2.mbp

[ [@ ]

Mbpoll5.mbp

[ =]

Tx=F2:Er=0:ID=2:F=03: SR =0ms

Tx=71:Err=0:1D=5:F=03: SR =0ms

Alias 00000

228

For Help, press F1.
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Due to the use of high-performance dual ARM-32- bit CPUs, high transmission performance can still be

obtained after transformation:

+  Simple network, after receiving a piece of data, you can send the next command immediately;

*  50) or routing depth (more than 10 levels) in the network, a delay of 200MS should be set appropriately,
and the timeout (Timeout) can be set to 2S, 3S or 5S

»  Properly increasing the baud rate of the host computer (the coordinator connected to the host computer
should also be the same), can reduce the processing time of the module occupied by the serial port, and
help improve the efficiency of the entire network.

Connection Setup

Cornection 0K
Senal Part L
Cancel
Serial Settings
JSB-SERIAL CH340 [COM3) W Made
®RTU () ASCH
9500 Baud v

Hesponge Timeou
1000

8 Data bits W
[mz]

Mone Paiity  «
Delay Between Polls

1 Stop Bit v Advanced.., ] [mz]
Remote Modbus Server
127.0.0.1
® P4
502 3000 IPyE
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7. Zigbee positioning system

7.1, Overview of Zigbee Positioning System

Due to the ad hoc network and automatic routing features of the Zigbee network, a Zigbee network can cover
a large area. In the area covered by the Zigbee network, the positioning card will continue to try to
communicate with its surrounding Routers. Once the communication is established, the positioning card will
report its location information (which Router is closest to it, and what is the signal value) to the Coordinator,
Coordinator After receiving it in the background, the approximate location of the positioning card can be
determined.

L
! ik T a— PP |
- e o o
I A K i X g gt
® / AR | AN
I Rk ,! =
/ —| HEH X
X | A ‘ | X MR A X /
| / O
3B075F Z=I1 ) L
.\ - ANE
f_ SRR
| . @
B B — me SR X
— #® e
I B £ T4 LT
= | | 1
D i1 K
CHiiiFi R
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7.2, Zigbee positioning system example 1 (tunnel construction

management)

(1), arrange a Router inside and outside the tunnel entrance, then it can detect whether people are inside or
outside the tunnel

(2), if you place a Router on the working surface, you can detect the people working here

(3), an appropriate number of routes can be placed in the middle of the tunnel, so that all data can be
transmitted wirelessly to the coordinator

(4), the entire system transmits data wirelessly, reducing construction difficulty

&

—— - . ;o uter ﬁ

Coordinator =5
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7.3, Example 2 of Zigbee positioning system (nursing home personnel

management)

(1), arrange a Router in each room, then you can find out which room the person is in

(2), the Router in each room can route data between each other

(3), arrange a Coordinator at the nurse's desk, then the positioning data can be transmitted automatically
(4), the entire system transmits data wirelessly, reducing construction difficulty

No. 65, Total 133 Pages Taobao: http://dtkcn.taobao.com URL: http://www.dtkcn.com



http://dtkcn.taobao.com/
http://www.dtkcn.com/

o hRRTETF
DRF Serials ZigBee Module DTK ELECTRONICS

7.4, Zigbee positioning system principle

In a Zigbee network, the Router is used as a fixed point (or position reference point, used to identify the
position), and the End Device is used as a mobile point (positioning card). The positioning card will try to
communicate with the surrounding position reference points and record the communication information.
Signal strength, after comparing these signal strengths, the positioning card finds the three nearest Routers ,
and sends the data to the Coordinator (data node, or Zigbee gateway), and the background computer can
monitor the position of the positioning card.

Zigbee positioning is not precise position positioning, it can only tell you which location reference
point the positioning card is near.

2%=] = =
1"]L}.“:-' }::pl'--'\ ‘|'|rIE| .f, .?’-’Il.
~ o =
\\\\ ___'_‘_,_,_.-'-'-"'"_-_
~ e
/ E End Device
/ e 1".‘:"_ }-“_

. ,rf

Coordinator /
!
o a1 - /
éi{’,"!lli- l|l a:\]\11 f
/
/
£
Router
Router NBSES
NEZ%h .

The positioning card (End Device) uses relative distance to indicate the distance from the position reference
point (Router).

The essence of the relative distance is the signal strength, which is a value between 0-100 and has no unit.
The larger the relative distance, the closer the positioning card is to the position reference point.

The upper computer software can determine the position of the positioning card by using the positioning card
closest to a certain position reference point, or use the relative distance between the positioning card and the
three position reference points to more accurately determine the position of the positioning card.

The positioning card (End Device) is represented by the card number, such as 3B120A (hexadecimal
number)
Position reference point, represented by short address, such as 2AC7, 2348, 3F79.
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Coordinator

sef 4 &= =
B

i B 2%

b f BT e [
i & ZH

| I'il =60 o —
W . _ HRTER #5 =45

:l End Device

/!

Router
B &% n

the positioning card (End Device) generates positioning data, it will send the positioning data to the nearest
position reference point (Router), and the Router will automatically route the positioning data to the
coordinator, and then the upper computer software will display the position of the positioning card.

The positioning data format is as follows:

DL (BT 16 BRI BT
FR SR £ i A £
E X 13k o A | LB Z | M | NEE | e
5 *f‘?_l»{‘f_ iz B FEBGA | Bk | fRE | B A e EEEl
,!l!ll_;'x'fj .-Pj—"l.l‘l‘ d 3 LSy 3
T 1 3 1 2 1 1 1 2 1 2 1
S 4] FA 3B
12 60 2AC7 | A2 FB 45 2348 | 3A 3F79 | E1
0A
A A i TET 7~ 57 75 A N, A7 ¥ ik 8o
A T 15 577 1O 1, (R B (8 fir

When the battery voltage of the positioning card (End Device) is low, it will generate a low voltage alarm data
packet, prompting to replace the battery
Low-voltage data packet: the first relative distance is FF, and the other bytes are the same
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AIG L R s 4, (LR oN1e kI B0
FEARH AR ¥R AR

SE M 1,3 A | B | | TES | e

g | AL BRE g | mo e | % | [ s | BOF

'!l!|]_:lr:‘l:J ..?J'-"Iil\l\ 8 | A 1 ] wFITSY L ey S

T 1 3 1 ) 1 1 1 2 1 2 1
A7) FA 3B

12 FF 2ACT 41 FB 45 2348 3A 3F79 1F

0A
piCegil T 74 5 0, 7 B s fir

AT 154597 R R s fIRs i

Example of location card data (the following are hexadecimal numbers):

FA 3B 12 0A60 2A C7 A2 FB 45 23 48 3A 3F 79 E1
Indicates that the positioning card (3B120A) is closest to the position reference point (2AC7), and the relative

distance is 60

The positioning card (3B120A) is the second closest to the position reference point (2348), and the relative

distance is 45

The positioning card (3B120A) is the third closest to the position reference point (3F79), and the relative

distance is 3A

Displayed on the positioning system DEMO software: 3B120A is near 2AC7

!
BRI

EEEO

WENES | FEHE | EiGsiE

EfuFiRi

EERO

UREEQiRE | ROEEH | ——

F R4

EffERR UL

—
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7.5, Composition and Construction of Zigbee Positioning System

Zigbee module purchased by the user can be used to build the Zigbee positioning system:
Data node (Coordinator): DRF2670C (network port) is recommended, DRF2657C, DRF2658C, DRF2659C
can also be used

Setting parameters:

Node Type = Coordinator,

Baud rate = 115200, serial port format = 8-N-1,

PAN ID = DEBF, channel = 15

If DRF2670C is used, the network port parameters are set as:

network-protocol = UDP,

IP method = static IP,

IP address = generally 192.168.1.X,

Subnet mask = generally 255.255.255.0,

gateway =192.168.1.1,

port = 20108,

Target IP address = (the IP address of the computer receiving the data) is generally 192.168.1.X,
target port = 8567

Position reference point (Router): DRF2659C is recommended, and DRF2657C can also be used

Setting parameters: the same as the Coordinator, or press the Function button three times near the
Coordinator to automatically join the network. The position reference point does not need to be connected to
the data line, and it can be powered directly

Positioning card: You need to purchase a special positioning card (model DRF2607)
There is no data port, and the parameters cannot be set. The positioning card is a low-power device,
and a 2450 button battery can be used for one year.
Users can also purchase a Zigbee positioning system kit, which is all set up and ready to use right out of the
box:
Kit Contains: 1 Data Node (DRF2670C)
3 Position Reference Points (DRF2659C)
4 positioning cards (DRF2607A)
4 5V power supplies (gifted)

BT
DRF2670C * 1

EE%E S

DRF2659C * 3

sERLF
DRF2607 * 4
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7.6, build a large Zigbee positioning system

DRF2670C, as the data node of the Zigbee positioning system, connects various small Zigbee networks
through the network to form a large Zigbee positioning system

Zighee £ N

DRF2670C

Zighee ¥ 452

WAN i%E{Zinternet

()
®
o= 0

Zigbee[£51
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7.7, the use of Zigbee positioning system application software

(1), use the Zigbee configuration software to read the parameters of the position reference point, write down
the short address, this is the address of the position reference point

. e Zigheet®
R
E%D oMy . ﬁﬁfﬁﬂ] ' ﬂﬂ!lﬁ*w 5
Ei¥E=0s400
SERET ErEl
{ES EIE4HR:
FA 31 OA OE 02 DE EF OF 01 @6 77 CC "
ID 06 01 01 01 05 A8 01 00 12 4B 00 TR
OF FD 91 69 02 24 01 14 01 &5 77 CC ]
ID 05 01 01 01 05 A6 00 82 10 0D 02 B
11 12 13 14 FF "
921D (163EH) %) —— izl
2l L na s A 14 - ESHEH = Router =
e ML E S N Lk R
AR
MACHhfit = 00 12 4B 00 O7 FD 91 69 BEX
il = ERAfAHE -
BEX ML = 6ar7 #4R|
BOsd 121k
R = 35400
R = 8 Hisg
1=1Ef = I
| Fi3&(% = Home

(2), connect the data node to the computer through the router (or directly connect to the computer). Assuming
you purchased the " Zigbee Positioning Kit", the network parameters are set as shown below:

HEUDP, @ EHASIP

= 7

i it RO &8 FEEIR
3 . 1 NIRIicbee I AR RIBMIHIET S
IPIii = 192.168.1.104 TRREH R — A 8 B FUDP
iﬁﬁ:g}“ﬁg’;ﬁﬁ - e 2) MR TigbecFl% R EHERLIHER 5
] EREEEA “DHCP” » EH TSRy
I (192 1681104 mIp it
FRHER  |255.256.255.0 3, MBiighecMEDE AEEERIGEBIPS
R Moz 165 1.1 HEEERD “DHCP” » HATEREEEETE
;' - TigheefA% . EER T sheaMEARBEHRES
WO 20105 B, AIEAmEIicbeeflE
4 BaRFOSHE, STENS0NE, 7
*‘]-'\rﬂjlt 192 168.1. 103 ﬂﬁiﬂﬁﬂiﬁﬁﬂﬁhgbes@ﬁﬁ‘ﬁ- *1533"}:”
: =Coordinator. FHFE=115200. BOEH=5-
Bing0 S567 -1, —EFREHN, SNEETLE
LAk, EEHIEN: ~

95 63 03 50 00 00 50 00 O0 &5 01 AS CD
01 01 &5 CO 0D FF FF FF 55 B3 52 2D B4
43 B0 3Z 33 32 ED 53 32 00 00 00 &1 64
60 69 6E 00 61 &4 6D 69 6E 00 00 01 00 ¥

Sagdh

PSR A i e P H
8567 AN EL L

If the Zigbee module is used to build, the Zigbee parameters are set as shown below:
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ol
iR
B0 Coms EEIERLTH. {EHRETEYT. 6 e
EEEE=115200

FEET EhEH

$E EEEE: -

FA 31 04 OF 01 DE EF OF 01 00 01 N | .

AAEE 05 01 01 01 05 A& 01 00 12 Figgzed!  Coordinmater

4F 00 07 FC 06 DD 02 IE BF OF O1 |DE | |BF |

| @5 77T CC DD OS 01 01 01 05 A6 00 FAN ID

00 00 00 02 11 12 13 14 46 a5 9
s e s 7 »

%lﬁﬁﬂ = Coordinator ifﬁﬁﬁ: M‘EEE"%

FAN ID = DEEF

gt = oooo .

#iE = 15 fefpas BB v

TR = IMERE e

MacHIfE = 00 12 4B 00 OF FC C6 ID g (00 | [0 |
ERIEE ) 115200 -

RS - I A

BEX L = o001 siEls  |ofa -
EEOEE =TS A . v

FEHFE = 115200

ﬁﬁfﬂ = Bfﬂ ﬁﬁfﬂ Hone e

{21tz = 1fiz

fiels (i = Home

F BRI

S VS 11, 11 P N v

(3), run the Zigbee positioning system application software, in the map mode, click the right mouse button to
add a position reference point
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pEl ZigbeeTEREHVE0
ARIEE FRET

oo RN RO BiEEER R | pFEmmsEE

EHES, | Rt | FiEER | EuFRE | LEEECRE | RGER | —— | 2THER

1004 1003

|  AnpEsEs
S\
i
1005 o

BTt
fktRR
EEER

ELEETAIR ¢ P —

(4) Click "Connect Network Port", and you can see that 3BBC9CA is near 921D (located in room 1004 )

o5 ZigbeeTEfrEHVE.0

BRI SE
m oo =) #f A0 BEEEER (11 | EEER AFpEiEEs 0|
WEES, | R | RENE | EUEEE | nEssand | Aean | — | ST
921D
A
C254

(5), users can import their own maps and build their own positioning systems without developing any code.
The positioning system V6.0 has been successfully applied to "Shenzhen Airlines", as shown in the figure
below:
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EThEE

Shenzhen Airlines

;‘%ﬂl/ﬁggﬁ =ea = e LU i

ERT w
[ & © | O ForE @ BiEERH [ FMERDEHE 1 | mERmeRm

Erls | Eenf | wNFeE | pEsEoRs ReR8 ____________ E
© FEfr-FEE [¥] #ix

H G

B0125 AI#E HAFIHESER tetE
BO10E 185 45FF HEE
BO10T 185 ShfF ERAT
B09CS L#E A HEE
BO10B ST8% AR BE

B0110 8% AFH HET
B0104 ST8E SRMHERE Hilks
BO10C A[#E BRtHERA dEnrip
B0108 L85 FIHFHEE I
BO106 T8 SRR RE
B0101 S8 HtHERE BT
B0108 £[8% FHEEE LHAR
B0125 (I8 FMFEEE =1
B09CE L#E MEHREE HEE
B0103 S18% SRER BEEE

[] 380102 4THE SHESEE TR, v

=25
o IETEEHN

HisE®

O FESH
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7.8, data node parameters: (DRF2670C (recommended), or DRF2659C,

DRF2657C)

The data node is recommended to use DRF2670C (network interface, which can form a larger positioning

system);
Zigbee parameters are set to: PAN ID=DEBF, channel =15, node type =Coordinator;
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7.9, position reference point parameters: (DRF2659C or DRF2657C)

DRF Serials ZigBee Module

»  The position reference point can be served by Zigbee module (such as DRF2659C , DRF2657C );

»  Set to Router, PAN ID=DEBF, channel =15, node type =Router;

»  The position reference point can carry out ordinary Zigbee data transmission at the same time;

»  The address of the position reference point = the short address of the Zigbee module, read it out with the
configuration software, and write it down; (Note: the data node must be turned on, the position reference
point has been connected to the network, and the read short address is valid (not FFFE) .

ERMET E
ELEEHIE:

FA 31 OA OF 02 DE BF OF 01 00 01 Ak

| BE 04 01 01 01 05 A6 01 00 12 4B 00

F 07 FC C8 4A 02 DE BF OF 01 66 77 CC

DD 06 01 01 01 05 A6

11 12 13 14 78

H PSR ES
%ﬁiﬂ = Router
L
EHHit = caFE
WE=TS
FERE = EFEE
macidt = 00 12 4B 00 OF FC C8 44

: fesidn
fiEs: - BT
Bkt = oot
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7.10, positioning card parameters (DRF2607A)

»  The positioning card is powered by a CR2450 button battery (500MAH), which can be used for three
months

* generates positioning data every 5 seconds

. Positioning card wireless parameters: PAN ID=DEBF, channel =15, positioning card cannot be set

+  Zigbee network has the function of Zigbee positioning system at the same time, just set the wireless
parameters of Zigbee network to be consistent with the positioning card

+ it transmits the positioning data to the data node (Coordinator) through the position reference point
(Router)
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8. Zigbhee module performance and testing

8.1, Zigbee module performance (transparent transmission)

Inside the Zigbee protocol, 96 bytes of the user are a data frame, and the maximum sending data packet is
269 bytes. It will be divided into 3 data frames inside Zigbee. After reaching the target module, it will be
restored to the original data and then output from the serial port;

Therefore, if the data packet sent by the user is less than 96 bytes each time, the best performance will be
obtained.

It A £ 269711 B R 269711
HAE Lz niffa]  500MS Kl 60, L Ta) B [ [ o S00M5
|)

NEREHIRA 325 AN A 3277
KR AL (Al ) 60MS A4 1, 2 [a) i ] [a] 50MS

|8) b

8.2, Zigbee module performance (point-to-point transmission)

* Inside the Zigbee protocol, 96 bytes of the user are a data frame, and point-to-point transmission can
only process one data frame at a time;

»  Therefore, the maximum data packet for point-to-point transmission is 96 bytes (including a 4- byte
header, and the maximum user data is 92 bytes).

N & L) 96 (Ea ka4
B B 2 1R) B Ja] [8] B 50MS
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8.3, transparent transmission test
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8.4, actual data transmission test (laboratory conditions, the best actual

test)

Laboratory conditions, in the same room, test the transmission reliability in the best case

1 Coordinator, 4 Routers respectively connected to 4 temperature and humidity sensors (RS485 interface)
Coordinator connected to computer, baud rate 38400, Router connected to temperature and humidity sensor,
baud rate 9600, popular Modbus Poll software test

Comprehensive bit error rate: 0.0059% , ( 100,000 uninterrupted tests)

File Edit Connection Setup Functions Display View Window Help
DeE& | X|F|E 2|/l os06151617 22 23|TCRl| T W

Mbpoll1.mbp

Tx =108409: Err=3:1D=1:F=03: SR = Oms

Mbpoll2.mbp

Tx=108409: Err=10:ID = 2: F = 03: SR = Oms

Mbpoll4.mbp

Tx=108409:Err=6:1D = 4: F=03: SR = Oms

Tx =108409:

p

E | For Help, press F1.
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8.5, actual data transmission test (under normal conditions)

Office conditions, one room apart, WIFI (10 searched by mobile phone), and two other Zigbee networks, the
test is the transmission reliability under normal circumstances.

1 Coordinator, 4 Routers are connected to 4 temperature and humidity sensors (RS485 interface), the
Coordinator is connected to the computer, the baud rate is 115200

Router with temperature and humidity sensor, baud rate 9600, popular Modbus Poll software test.
Comprehensive bit error rate: 0.23% (i.e., 2.3 per thousand), (1.8 million uninterrupted tests)

o Modbus Poll - Mbpoll5.mbp - o IEN
File Edit Connection Setup Functions Display WView Window Help
D&% |M |2 2|1 |os06151617 22 23|TC ]| 7 K2

MbpollT.mbp = o

Tx = 458381: Err = 1192:ID = 1: F = 03: SR = Oms

Mbpoll2.mbp [o = ]R]

Tx = 458380: Emr=1103:ID = 2: F=03: SR = Dms

| Mbpoll4.mbp

Tx = 458382: Err=1024: ID = 4: F = 03: 3R = Dms

i

Mbpolls.mbp

Tx = 458381: Err=982: ID=5:F = 03: SR = 0ms

g

For Help, press F1. Port 5: 115200-8-M-1
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9. Zigbee module instruction system

9.1, Command overview

CC2630 series Zighee modules are currently shipped in V 8.1 /V 8 .2 /V 8.3 versions, and the commands are
backward compatible.

. . Connection module (INS01)
Common instructions

for each version

Reboot module (INS02)

V7.0 NT 1 Read module parameters (INS03)

commands

Write module parameters (INS04)

Read module parameters (INS05)

Commands  above Write module parameters (INSO6)

V7.2 N7.3

Querying the End Device Location (INS07)

Query the signal strength of a node (Router, End Device) (INS08)

Make End Device goes to sleep
Commands  above
V8.1 (Refer to 10.7 How to use End Device sleep function) command table is not

listed

Wireless reading of node parameters (INS09)
The Coordinator is connected to the serial port, and the Router or End can

be read wirelessly through the Coordinator Device parameters

Modify node parameters wirelessly (INS10)
Commands  above

V8.4 The Coordinator is connected to the serial port, and the Router or End can be

modified wirelessly through the Coordinator Device parameters

Wireless reboot node (INS11)
The Coordinator is connected to the serial port, and the Router or End can be

restarted wirelessly through the Coordinator Device

Commands  above | Start the node to automatically join the network command (INS12)
V8.7

To Router or End Device sends this command to start automatically joining
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the network, which is equivalent to pressing the Function button three times

DRF Serials ZigBee Module

Remark:

All write commands, after writing, the module needs to be restarted to take effect

When the module receives the connection command, it will enter the configuration state and prohibit

wireless data reception for one minute.
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9.2, link module instruction (INS01)

command | instruction | instruction checksum
header length
send
FC 06 04 44 54 4B 52 46 81 (the sum of all the previous bytes is
reserved for the lower 8 bits)
command | instruction | set state reply content checksum
header length
FA 06 OA: The setting | 04 44 54 4B The sum of all the
is successful Software version (2 bytes) previous bytes
reply 0B: Setup Software Version = Reply retains the lower 8
failed Bytes/10 bits
0C: Setting If the setting fails (or setting
prohibited is prohibited), only reply 04,
and the instruction length is
02

Remarks: After the connection is successful, the module enters the setting state, and wireless data reception
will be prohibited for 1 minute

Example:

Send: FC 06 04 44 54 4B 52 46 81

Reply: FA 06 0A 04 44 54 4B 00 46 37 (connected successfully), software version = 0x0046/10 = V7.0
FA 02 0B 04 OB (connection failed)

If the command is wrong, it will be sent as data (of course there is no reply)
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9.3, restart module command (INS02)

command | instruction | command checksum
header length parameters
send
FC 06 06 44 54 4B AABB 50 (the sum of all the previous bytes is
reserved for the lower 8 bits)
command | instruction | set state reply content checksum
header length
FA 06 OA: The settingis | 06 44 54 4B AABB 58 (the sum of all the
reply successful previous bytes is
0B: Setup failed reserved for the lower
0C: Setting 8 bits)
prohibited
Example:

Send: FC 06 06 44 54 4B AA BB 50

Received: FA 06 0A 06 44 54 4B AA BB 58 (the module received the reset command successfully)

FA 06 0B 06 44 54 4B AA BB 5 9 (the module failed to receive the reset command)

After the module successfully receives the reset command, it will restart the module immediately.
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9.4, read module parameter command (INS03, suitable for V7.0/V7.1 version

firmware)
command | instruction | instruction checksum
header length
send
FC 06 0544 54 4B 52 46 82 (the sum of all the previous bytes is
reserved for the lower 8 bits)
command | instruction | set state reply content checksum
header length
FA 2B 0A: The setting 05 + Read all parameters of The sum of all the
reply is successful the module (42 bytes) previous bytes
0B: Setup failed retains the lower 8
0C: Setting bits
prohibited
Example:

Send: FC 06 05 44 54 4B 52 46 82

Re: FA2B 0A 05 01 5A 76 14 01 00 01 AABB 06 01 01 01 05 A6 01 00 12 4B 00 07 FC C9 E2 02 5A 76 14
01 0A 0B CC DD 04 01 01 01 05 A6 00 00 00 97
If the command is wrong, it will be sent as data (of course there is no reply)

Remark:

After the Coordinator reads successfully. It will enter the configuration state, prohibiting wireless data

reception for 1 minute;

Router, End After the Device is read successfully. It will not enter the configuration state, and the data is

sent and received normally.

No. 89, Total 133 Pages Taobao: http://dtkcn.taobao.com URL: http://www.dtkcn.com



http://dtkcn.taobao.com/
http://www.dtkcn.com/

o FRRRET
DRF Serials ZigBee Module DTK ELECTRONICS
Read all parameters of the module (42 bytes):

model

Point Type Trans

. PAN 1D Channel Self Address Teserve
tllp EaCmbinm range: 0001 — FF00 range: 0B—1a Default:0l range: 0001—FFO0  Default AABB
02: Router
O S R I R
Baud Rate
0x01: 1200
0x02: 2400 Parii
0x03: 4800 Data Bits Stop Bit e ONE reserve - Antenna Select
0x04: 9600 01: 8Bits 01: Default 1 o EUN Default: 05 A6 00: On board Ant
0x05: 19200 Not Modifiable Not Modifiable o obD 01: external Ant
0x06: 38400
0x07: 57600
0x08: 1115200

X16 X17 X18 X19 X20 X21 X22 X23 =

If the module is a coordinator, then starting
from X24, it 15 a preset parameter for the Point Type

MAC Add . PAN D
Router 01: Coordinator
8 Bytes { Only Read) If the module is a R e read 02: R range: 0001 —FF00
out from X24 are meaningless
Baud rate
0x01: 1200
0x02: 2400 5
Data Bit
Trans Model Teserve 0x03: 4800 .
d‘“““_e'OB " Default :01 S"‘“A"':}';;"; default: CC DD 0x04: 3600 ;;;:“.5 "
range: Yo = Not Modifiable "€ =i 0x05: 19200 difiab
0x06: 38400
0x07: 57600

0x08: 1115200

; Parity - Short address
g:‘]p ?ll:lt Ox01: NONE reserve 00+ nOn;bsE:;tant If the router's point address 1s FF FE,
Nn.tM ifiabl 0x02: EVEN Default: 05 A6 l]l: i Indicates that the Router has not joined
odifiable 0x03: ODD  external the network
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9.5, Write module parameter command (INS04, suitable for V7.0/V7.1 version

firmware)
command | instruction | command parameter checksum
header length
send | Fc 21 07 + Write all The sum of all the previous bytes retains the
parameters of the lower 8 bits
module (32 bytes)
command | instruction | set state reply content checksum
header length
FA 01 OA: The setting 07 The sum of all the
reply is successful previous bytes
0B: Setup failed retains the lower 8
0C: Setting bits
prohibited
Example:

Send: FC 21 07 02 01 01 14 01 00 01 AABB 06 01 01 01 05 A6 00 02 01 01 14 01 66 77 CC DD 06 01 01

01 05 A6 00 AA

Re: FA01 0A 07 0C

If the command is wrong, it will be sent as data (of course there is no reply)
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Write all parameters of the module (32 bytes)

Point Type Trans Model

. PAN ID Channel Self Address reserve
or: Coordiator range: 0001 FF00 range: 0B-1A ' . .. range: 0001-FFO0  Default: AABB
O O R R I T
Baud Rate
Ox01: 1200
0x02: 2400 Pari
0x03: 4800 Data Bit Stop Bit OJIDH NONE TeSErve Antenna select
0x04: 9600 01: §Bits 01: 1bit e o Default: 05 A6 00: On board ant
0x05: 19200 Not Modifiable Not Modifiable Xz 01: externalant
Ox06: 38400
0x07: 57600

0x08: 1115200

X17X18

If the module is a Coordinator, then starting from X16, it

1s a preset parameter for the Router (F;(lll-ntwpe_ PAN ID
If the moduole is a Router, starting from X168, the 02 range: 0001 -FF00

parameters are meaningless but need to be written

Baud Rate
0Ox01: 1200
0x02: 2400 .
Data bit
Channel e Lzt Self Address feserve 0x03: 4800 01: 8 Bits
: 0B-1A ol . 0001 —FFop ~ DefaultCCDD 0x01: 3600 Not Modifiabile
range: U5 — Not Modifiable ~ UE%F - 0x05: 19200
0Ox06: 38400
0x07: 57600
0x08: 1115200
_m
. Parity ot
o1, 1Bt E e I e e
N 0x02: EVEN Default: 05 A6 o1 =
Lol 0x03: ODD e
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9.6, read module parameter command (INS05, suitable for V7.2/V7.3 and

above firmware)

command | instruction | instruction checksum
header length
send
FC 06 OE 44 54 4B 52 46 8B (the sum of all the previous bytes and
keep the lower 8 bits)
command | instruction | set state reply content checksum
header length
FA 31 0A: The setting OE + Read all parameters of The sum of all the
reply is successful the module (48 bytes) previous bytes
0B: Setup failed retains the lower 8
0C: Setting bits
prohibited
Example:

Send: FC 06 OE 44 54 4B 52 46 8B

Reply: FA 31 0AOE 01 5A 76 14 01 00 01 AABB 06 01 01 01 05 A6 01 00 12 4B 00 07 FC C9 E2 02 5A 76
14 01 0A0B CC DD 04 01 01 01 05A6 00 00 000101111213 14 E3
If the command is wrong, it will be sent as data (of course there is no reply)

Remark:

After the Coordinator reads successfully. It will enter the configuration state, prohibiting wireless data

reception for 1 minute;

Router, End After the Device is read successfully. It will not enter the configuration state, and the data is

sent and received normally.
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Read all parameters of the module (48 bytes):

Transfer mode:
01 : transparent transmission
02 : Transparent transmission

Point Type + cust ddre
01 : Coordinator PAN ID Channel ugmfsTom acdress ission Custom address TESErVe
02 : Router ; Range: 0001 —-FF00  Range: 0B-1A . I- A II s Range: 0001 —FF00  DefaultAA BB
03 : End Device 04 - ission
+MAC address

05 - NN transmission

Baud Rate

0x01 : 1200

0x02 : 2400 Pariy ceserve

0x03 : 4800 Data Bit Stop Bit | . Antenna selection
0x04 : 9600 01 8 bits 011 bit O INONE Default05 A 00 - Onboard ant
0x05 : 19200 Unchangeable Unchangeable - . odd 01 : External ant
0x06 : 38400 :

0x07 : 57600

0x08 : 115200

X 16 X17 X18 X19 X20 X21 X22 X23

If the module is a coordinator, then X24-X30 iz a preset

MAC address parameter for the Router gg'f‘;“:e PAN 1D
8 bytes (read only) If the module is a Router, then X24-X39, the parameters 03:15;1:3 ) Range: 0001 — FF00
read out are meaningless i

Transfer mode: Baud Rate

01 : transparent transmission 0x01 : 1200

02 : Transparent transmission 0x02 : 2400 Data Bit

+ custom address Teserve 0x03 : 4800 :
Channel . Custom address 01 : 8 data bits

) 03 : Transparent transmission i Default: CC DD 0x04 : 9600

Range: 0B - 1A + short address Range: 0001 - FFOO 0x05 - 19200 Unchangeable

04 : Transparent transmission 0x06 : 38400

+ MAC address 0x07 : 57600

05 : NN transmission 0x08 : 115200

Parity short address
Stop Bit 0x01 : NONE reserve Antenna selection
01:1bit Omz:even Defanlt- 05 A6 00 : Onboard antenna If the short address of Router or End
Unchangeable G:I)S:Ddd 01 : External Antenna Device is FF FE | it means that the
) node has not joined the network
. i Whether to enable encryption:
me:ningul?;s Al : Encryption enabled Password: 4 byte password ( 32 bits), the defaunlt 15 11 12 13 14
Other: Encryption not enabled
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9.7, Write module parameter command (INS06, suitable for V7.2/V7.3 and

above firmware)

command | instruction | command parameters | checksum
header length
send | Fc 27 07 + Write all The sum of all the previous bytes retains the
parameters of the lower 8 bits
module (38 bytes)
command | instruction | set state reply content checksum
header length
FA 01 OA: The setting 07 The sum of all the
reply is successful previous bytes
0B: Setup failed retains the lower 8
0C: Setting bits
prohibited
Example:

Send: FC 27 07 02 01 01 14 01 00 01 AABB 06 01 01 01 05 A6 00 02 01 01 14 01 66 77 CC DD 06 01 01

0105A600010111121314FC
Re: FA01 0A 07 0C

If the command is wrong, it will be sent as data (of course there is no reply)
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Write all parameters of the module (38 bytes)

Transfer mode:
01 : transparent transmission
02 : Transparent transmission

Point Type
01 : Coordinator PAN ID Channel :}_3 T lsl ission Customer address reserve
02 : Router ; Range: 0001 — FFO0  Range: 0B - 1A +5I-10ﬂ s Range: 0001 — FFOO Default: AA BB
03 : End Device 04 - ission
+ MAC address

05 : NN transmission

Baud Rate
0x01 : 1200
0x02 : 2400 Pari
0x03 : 4800 Bata Bit Stop Bit 'l]xﬂlj' NONE reserve Antenna selection
0x04 : 5600 01 : 8 bits 01 : 1 stop bit 'l]xDz: Default: 05 A6 00 : Onboard Antenna
0x05 : 15200 Unchangeable Unchangeable 002 . g::jn 01 : External Antenna
0x06 : 38400 .
0x07 : 57600
0x08 : 115200
Remark X16 X17X18
If the module i1s a Coordinator , X16-X31 are preset parameters Poi
oint Type
for Routers 02-R PAN 1D
If the module 13 a Router . X16-X31 . the parameters are DSrEndD . Range: 0001 — FFOO
meaningless but need to be written :
baud rate
Transfer mode: 0x01:1200
01 : transparent transmission 0x02 : 2400 Data Bit
Channel 02 : Transparent transmission + custom . Rese:wr: 0x03 : 4800 01 - 8 bits
Range: 0B — 14 address 0001 — FFOO Default: CC DD 0x04 : 9600 U able
ge- 1o - 03 : Transparent transmission + short address P - 0x05 : 13200 fehange
04 : Transparent transmission + MAC address 0x06 : 38400
05 : NN transmission 0x07 : 57600
0x08 : 115200
__
Stop Bit [P::]I;F NONE Antenna selection
01 : 1 stop bit 0x02 « Even mm-um& 00 : Onboard Antenna
Unchangeable 0x03 : Odd 01 : External Antenna
Whether to enable encryption
internal use, Al : Encryption enabled Password, whether encryption is used or not, these 4 bytes must be written
Write 01 by default Other : no encryption used (Any 4 bytes can be used as a password)
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9.8, query the End Device position command (INS07, suitable for V7.2/V7.3

and above firmware)

This command is compatible with CC2530 series positioning system (V6.0). The position of the End Device
can be displayed through the positioning system application software.

command | instruction | command parameter checksum
header length
send
FC 06 OB 44 54 4B 52 46 88 (the sum of all the previous bytes is
reserved for the lower 8 bits)
command | Card number (3B + relative Router1 short checksum
header short address) distance 1 address
reply | Fa 3B C9 22 49 CBF8 2C
first 7 bytes
command | relative Router2 short relative Router3 short checksum
header distance 2 address distance 3 address
Facebook | 3E CA49 27 B9 34 B8
first 15 bytes
Example:

Send: FC 06 0B 44 54 4B 52 46 88
Re: FA3B C9 22 49 CB F8 2C FB 3E CA 49 27 B9 34 B8
If the command is wrong, it will be sent as data (of course there is no reply)

Detailed explanation (the following are hexadecimal numbers):

A 8B'C922'49 BBIFSI2C FB 3E CAMSl27 BOlgdiBs

Card number: 3B C9 22 (C9 22 is the short address of End Device),
to Router node CB F8, the relative distance is 49
The second closest to Router node CA 49, the relative distance is 3E
The third closest to Router node B9 34, the relative distance is 27

If the Router node is placed at a fixed known location, the approximate location of the End Device can be
estimated from this.

The relative distance is not the actual distance, there is no unit, and there is no functional correspondence
with the actual distance. However, it is meaningful to compare the value of the relative distance. It is a simple
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and effective positioning method to determine which Router the End Device is near based on the relative
distance.
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9.9, query the signal strength of the node (INS08, suitable for V7.2/V7.3 and

above firmware)

command | instruction | command parameters | checksum
header length
send
FC 06 0C 44 54 4B 52 46 89 (the sum of all the previous bytes is
reserved for the lower 8 bits)
command | instruction | set state reply content checksum
header length
FA 04 OA: The setting How many times have you The sum of
is successful entered the route (1Byte) all the
reply 0B: Setup failed | The short address of the last route | previous
0C: Setting (2 Bytes) bytes retains
prohibited The signal strength of the last the lower 8
route (1 Byte) bits
(This is relative signal strength,
range: 0-100)
Example:

Send: FC 06 0C 44 54 4B 52 46 89

Re: FA 04 0A D2IG9I22181 26

Send a query and receive a reply, indicating:
1, this node can communicate with the Coordinator,
2, what is the signal strength of the last routing communication.

If the command is wrong, it will be sent as data (of course there is no reply)
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9.10, read node parameters wirelessly (INS09, suitable for V8.4 and above

firmware)

(The Coordinator is connected to the serial port, and the Router or End is read wirelessly through the
Coordinator Device parameter)

command | instruction | command parameters checksum
header length
send | FC 06 10 44 54 4B X1 X2 XY (the sum of all the previous bytes
retains the lower 8 bits)
X1 X2: short address of
the target module
command | instruction | set state reply content checksum
header length
| FA 1E OA: read 10 + Read module XY
reply successfully parameters (29 bytes) The sum of all the

previous bytes
retains the lower 8
bits

€ Example: (Wireless reading target short address is the parameter of C764 module)

Send: FC 06 10 44 54 4B C7 64 20

Reply data: FA 1E OA 10 02 45 5F 14 01 12 34 CC DD 04 01 01 01 05 A6 02 00 12 4B 00 07 FC C6 BO

0011121314 B0

€ If the command is wrong, there is no reply;
€ If there is no reply, it means that the target module does not exist or is read incorrectly;
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TEIEHBRETSE (16755 F)

fEEETL:
ek 01: EEAEE
01: Ccordinator PAN ID iE 02: EEAER+-BEX N BE X it R
02: Router J5E: 0001-FFOD SEE: OB-1A 03 EEEW St f5E: 0001-FFOO  BRiAS AAA BB
03: End Device 04: DEEAfERI+MACHHE
05: N-NfEH
N N N R R
R
0x01: 1200
0x02: 2400
003 2300 sz Eife o 1 R&ER
0x04: 9600 01 Bi\SfEER 0L MIMLBEE ) gha O BIASA0SA6 00: HWERA
0x05: 19200 FAE ENG ona: i 01: ShERE
0x06: 38400 -
0x07: 57600
0x08: 115200
X16 X17 X18 X19 X20 X21 X22 X23 X25 X26 X27 X28
=EBENE
gﬁggaﬂ(nﬁ) Al ERME %@'ﬂaﬁmm BT BEE
a e FEAME s |
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9.11, modify node parameters wirelessly (INS10, suitable for V8.4 and above

firmware)

(The Coordinator is connected to the serial port, and the Router or End can be modified wirelessly through
the Coordinator Device parameter)

command | instruction | command parameters | checksum
header length
FC 16 11 XY
send + 44 54 4B The sum of all the previous bytes retains the
+ X1 X2 lower 8 bits
+ parameter (16
bytes)
command | instruction | set state reply content checksum
header length
reply FA 01 OA: The setting is 1" XY
successful The sum of all the
0B: Setup failed previous bytes retains
0C: Setting prohibited the lower 8 bits

€ Example: (wirelessly modify the target short address to the parameters of the C764 module)

Send: FC 16 11 44 54 4B C7 64 02 45 9D 14 01 A1 A2 C3 C4 06 01 01 01 05 A6 01 A9

Re: FAO1 0A 11 16

If the command is wrong, it will be sent as data (of course there is no reply)
If no reply is received, it means that the target module does not exist or the parameter modification is wrong

Notice:

PAN ID and channel cannot be modified

The node type can only be changed to Router or End Device, cannot be modified to Coordinator

That is: After the parameters of the node are modified, they still stay in the network. If
you want a module to join other networks, you can modify this module through the serial
port alone, or let this module join a new network by pressing the button to join the
network
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9.12, wireless restart node (INS11, suitable for V8.4 and above firmware)

(The Coordinator is connected to the serial port, and the Router or End can be restarted wirelessly through
the Coordinator Device)

command | instruction | command parameter checksum
header length
send | FC 07 1544 54 4B X1 X2 A9 XY (the sum of all the previous bytes
retains the lower 8 bits)
X1 X2: short address of
the target module
command | instruction | set state reply content checksum
header length
| FA 01 OA: read 15 XY
reply successfully The sum of all the
previous bytes
retains the lower 8
bits

€ Example: (Wireless restart target short address is C764 module)

Send: FC 07 15 44 54 4B C7 64 A9 CF

Re: FAO1 0A 15 1A

If the command is wrong, it will be sent as data (of course there is no reply)
If no reply is received, it means that the target module does not exist or the parameter modification is wrong
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9.13, start the node to automatically join the network (INS12, suitable for

V8.7 and above firmware)

(For Router or End Device sends this command to start automatically joining the network, which is equivalent
to pressing the Function button three times)

command | instruction | command parameters checksum
header length
send
FC 05 194454 4BAC XY (the sum of all the previous bytes
retains the lower 8 bits)
command | instruction | set state reply content checksum
header length
| FA 01 OA: read 19 XY
reply successfully The sum of all the
previous bytes
retains the lower 8
bits
¢ Example:

Send: FC 05 19 44 54 4B AC A9

Re: FAO1 0OA 19 1E

If the command is wrong, it will be sent as data (of course there is no reply)
If no reply is received, it means that the target module does not exist or the parameter modification is wrong

Recommendations:
After sending the command, you can wait for 10 seconds, and then send the "inquiry node signal strength
(INS08) command", if the query is successful, it means that the module has joined the network.
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10. Frequently asked questions about Zigbee modules

10.1, How to Debug a Zigbee Network

During the deployment of a Zigbee network, users often do not know whether a certain node has a good
signal. Here are some common debugging methods:

» the function button on the Coordinator 3 times in a row. At this time, the Coordinator will continuously
send test data. Observe the Data light on the Router or End Device. If it flashes continuously and
quickly, it means that the node is receiving data well. If the light is not on, it means the node does not
receive the data, you can add a Router node in front of the node as an automatic relay to try;

*  Connect the Coordinator to the computer, and check which nodes are not connected through the "read
network structure" of the configuration software, and try adding a Router node in front of the node as an
automatic relay;

»  For asingle Router or End Device, it can be judged by querying the signal strength command (if the
command returns, it means that the node can communicate with the Coordinator, and the signal strength
of the last route can be given), this function is suitable for MCU+ after the node Display, signal strength
can be given on the display
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10.2, how to use End Device function

the End Device node:
1. End Device can send and receive data like Router, but it does not have the function of routing data:

If a relatively small space (approximately all nodes can communicate directly with the Coordinator) and a
large number of Zigbee nodes (such as more than 30) are placed, some nodes can be set as End Device.
Since End Device has no routing function, it can be to a certain extent, the routing complexity and routing
overhead of the entire network are reduced. (Generally, it is almost enough to set 10 Routers)

2. Query the signal strength between the three Routers closest to the End Device through the command, so
as to roughly determine the End Device

Device position: (i.e.: End Device is used as a positioning card) This function is compatible with the CC2530
positioning system V6.0 function, and the End Device node is used as a mobile node. If all Router positions
are fixed, through instructions, you can Find out which Router the End Device is closest to, so as to roughly
determine the location of the End Device. This function is not precise positioning, but for some relatively
simple applications (such as mine roadways, hospitals, nursing homes, etc.), we need to know which room it
is in. It does not need to know which corner of the room it is, and it is still a simple, feasible, and low-cost
positioning solution.

End Devicell' i€ i B RE 4T i 77

(1) , EndDevice Z I EI LA E CGRULT B ESA0D
(2) , JGEMEEnd Devicellfir B (—RZH™ Jl'- i S A E T 240D -
(1) , End Device KHLEH I8 CEUT-H ESID

°CA 49 °CB F8
ch 22

AEJIL: FCO06 OB 44 54 4B 52 46 88

B9 34 EIE=g FA3BC92249CBF8 2CFB3ECA 49 27 B9 34 B8
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BN RGN R T %, ATV, Router (S th 20 80— NEAS B EE 1L 152, End Device
R — AN L2007 (fEX B End Device fEg10F0 8l 7= A= — Ve Ar £l )

§ ch 22

P MCU AR A HR B A, B2 2 (FA3B €922 49
e CB F8 2C FB 3E CA 49 27 B9 34 B8) i ik#5E, WU Hdl 4x4¢
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fir .
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10.3, Why can't my device connect with the wireless module

This question is relatively empty, not specific, and difficult to answer, but it is very common. There are
problems with wireless modules, as well as problems with equipment and software. Please follow the steps
below to solve it:
1. Confirm whether the Zigbee module network is correct:

There is one and only one Coordinator, and it has been opened;
After the Router or End Device is connected to the network, the Active light should flash slowly;

Use the "Read Network Structure” function to see if all nodes are in the network;

Press the function button on the Coordinator 3 times in succession to see if the Data light of the Router or
End Device flashes quickly and evenly;

Connect the Coordinator and nodes to the computer, and use the serial port debugging assistant to send
data to each other to see if it is correct;

2. Whether the baud rate of the Zigbee module and the equipment directly connected to it is consistent with
the format of the serial port? From the user's point of view, a Zigbee network does not have the so-called "air
baud rate", and does not require the serial port wave of each Zigbee module. Baud rates are the same,
however, It is required that the Zigbee module and the devices directly connected to it have the same baud
rate as the serial port format.
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3. In some cases, it is really impossible to connect using the wireless module:

(1) Programs are written to the PLC wirelessly (because the program is generally large, the
transmission capacity of the wireless mode is not enough);

(2), some devices transmit data too fast and cannot be connected:

Some original factory built-in application software, when using the device, usually "connect the
device" (or "query the device"), especially for 485 devices, the query device will query from address 1 to
address 254 , so the query speed is very fast , beyond the transmission capacity of the wireless module, and
cannot be connected; however, in the normal process of collecting data, these devices can be used by
appropriately extending the time interval of instructions, such as using various configuration software,
Modbus Poll software ;

The wireless transmission process usually includes: serial port receiving data ->analysis and packaging ->to
form a protocol frame for > wireless transmission, wireless receiving data - solution protocol > verification
data >serial port output. This process is definitely slower than wired. If the data transmission is too fast, the
wireless module cannot handle it;

(3), the application software of some devices has no baud rate setting, and the baud rate and serial port
format of the device are not known, so it is difficult to connect with the wireless module;

(4) For some old-fashioned devices, the baud rate is too low (the module supports a minimum of 1200),
or the variable baud rate setting is used to achieve the purpose of encryption, and such devices cannot be
connected;
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10.4, why the configuration software cannot connect to the module

1, Connection of DRF1609H
configuring the DRF1609H, a USB to UART adapter board is usually used to connect the DRF1609H to the

computer

If you can't connect, you should focus on checking:

*  Check the connection: TX-RX , RX-TX , GND-GND

*  Make sure the power supply of DRF1609H is 3.3V

*  Make sure the UART interface of USB to UART is 3.3V
Usually PL2303 , CH340 , FDTI232 series chips all need to select UART as 3.3V
CP2102 series chips generally do not need to select

* Oruse DTK's USB backplane

2. Connection of DRF2659C
configuring DRF2659C , usually use USB to 485 conversion cable (or USB to 232 )

If you can't connect, you should focus on checking:

*  Check wiring: AA (DATA+ - A), BB (DATA- - B)

+  Make sure that the power supply of DRF2659C is within DC5-28V

*  CH340 series chips usually do not support 115200 baud rate very well, so DRF2659C generally do not
set it to 115200 baud rate

+ If all DRF2659Cs cannot be connected, try another USB to RS485 cables
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10.5, Zigbee module and ADAM 4017+ connection instance

Connection diagram:

!lliu;m'l
!

Router

(

n;.,_,_ﬁ?

|

Coordinator

RS4851% 2k
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use Modbus Poll software testing:

%L Modbus Poll - Mbpoll-ADAMA4017+ — O e

File Edit Connection Setup Functions Display View Window Help

DEE& | X|™ |2 2|1 |0506151617 2223 |TC | 7 W2
Mbpoll-ADAM4017 + ENERER

x=4A01:Er=0:1D=1:F=04: 5K = Oms

Alias 00000

IETE

For Help, press F1. Port 3: 38400-8-MN-1

] Modbus Poll - Mbpoll-ADAMA4017+ — 0 X
File Edit Connection Setup Functions Display View Window Help
D EE == ol |2 N2
o Read/Write Definition * .. |
A Mbpoll- | Function = 03 i
Tx = 118: Er SlaveD: 0K b |
Function: | 03 Read Holding Registers (4x) ~ | Cancel N |
IJ—- Addess |0 | Protocol address. E.g 40011 5 10 i ?Ca; E;fuiﬁq?[i%sﬁ( Ep%f |
0 . HLR TR S, iR » 5 I
T R %A% JE 54 zigbee
~ | senhaeld CEAMECED, WOt ZE.
Disable ! :
3 [] Read/wiite Disabled ! :
4 [ Disable on erar Read/wiite Once : 11—/ 948 N Zigbee (1% % I
5 van_ RLZ, WSOt WiKhE |
Lol . O Ox OS50 O100 @ Fitte Guaniy E?%ﬁ%ﬁgi%%%iﬂgﬂ%mm?ﬁ |
! W e B s CIPLC Addresses (Base 1) | C1Bbee T1AVEL 2 = HHIIEA
[ Address in Cell [ Ervon/Dariel Mode | BEs . MR, ZAE
For Help, press F1. Port 3: 38400-8-N-1
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10.6, How to use End Device's sleep function:

(Applicable to firmware V8.1 and above, applicable to DRF1609H, not applicable to products with shells)

|. Overview

The Zigbee module has three roles (three types of nodes): Coordinator (coordinator), Router (router),
End Device (endpoint).

Coordinator (coordinator), is the creator of the Zigbee network, and is responsible for the maintenance
of the entire Zigbee network in real time, can send and receive data, each network must exist and
only one Coordinator (coordinator), the Coordinator (coordinator) can send and receive data;

Router (router), can send and receive data, and can automatically provide routing (relay) for other
Zigbee modules;

end Device (terminal node), which can send and receive data, cannot provide routing (relay) for other
nodes, and can be set to enter the dormant state;

2. How to use

® Set the Zigbee module node type to End Device;
® Send an instruction to make the Zigbee module go to sleep (the following are hexadecimal numbers);
command | instruction instruction checksum
header length
send
FC 06 12 44 54 4B 43 4F 8 9 (The sum of all the previous bytes
is reserved for the lower 8 bits)
command | instruction set state reply content checksum
header length
reply FA 01 OA: The setting is 12 The sum of all the
successful previous bytes
0B: Setup failed retains the lower 8
0C: Setting prohibited bits
® The Zigbee module immediately enters the sleep state, and when entering the sleep state, it will keep
the task before entering (for example, if it is looking for a network before entering, it will continue to
search for the network after leaving low power consumption)
® In sleep mode, pull down the FUNCTION key pin for 3 ms , then exit the sleep state immediately, and
the serial port will output 3 bytes for confirmation: OxFA 0x0A 0x60 ( the sum of the first 2 bytes, the
lower 8 bits are reserved).
3. Sleep parameters
® Sleep state current: about 5-6 uA on average, time to exit sleep state: 3 MS.
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4. Precautions for using the sleep function:
® After exiting dormancy, enough time should be reserved for sending data. Reserved time = serial port
transmission time + 10MS. If the baud rate is 9600 and 10 bytes are transmitted, the serial port takes
up 9.6MS, and a total of 19.6MS needs to be reserved. , to enter the dormant state again;
® DRF1609H is equipped with PA, and the emission current can reach 200MA, but the duration is very
short (10 bytes, about 0.4MS). If battery power is used, a capacitor of at least 10UF should be added
to the power supply end of the module;

5. Routing problems using sleep:

As shown in the figure, assuming that E (End Device ) is at point A, the sent data can reach C (Coordinator)
directly. After sleeping, it moves from point A to point B, but cannot directly reach C. It must be automatically
routed through R (Router) When reaching C, C will not receive the data sent by E at this time, because E has
been in a dormant state and cannot update its own routing path.

6. Routing method to solve dormancy:

1, End After the device sleeps, it sends data in a point-to-point manner. Since the short address of the
Coordinator is always 0x0000, it sends data in a point-to-point manner based on short address addressing:
FD + data length+ 0x0000 (Coordinator short address) + data

2. Or, let E restart immediately after the hibernation is over, and it will automatically find a new routing path
after restarting. Or keep E in the normal working state for more than 10 seconds to obtain a new routing path.
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10.7, Zigbee module MCU routine (serial transceiver, STM32)

I. Overview
In fact, the Zigbee module does not have the so-called single-chip routines, because the Zigbee module is
transparent transmission, what is sent by one board, the next board will receive what is intact, in fact, it is the

serial port transceiver program of the single-chip microcomputer.

In order to facilitate user debugging, it is recommended: 1. First connect the product with a wired method; 2.
Set the Zigbee module according to the manual; 3. Use the Zigbee module to directly replace the cable, and
the user does not need to change the MCU program;

Of course, there is a microcontroller routine, which can facilitate the user to verify the design.

2. Detailed explanation of the Zigbee module routine
1. Hardware composition

UART1 - N
S N — - EEfH — =
STM32F103ZET6 » .
DRF2657C
DRF2658C
S DRF2659C

5, DRF1609HEITUSBIETR

Coordinator
EFE = 38400

ROUTER, B AIE TSR OEREF
BHFE = 38400

2. Serial port receiving software process:

(1): TIMERS enters an interrupt every millisecond;

(2): The serial port interrupt is set to interrupt every time a byte is received, and in the serial port interrupt, the
data is received and saved;,

(3): If no new serial port data is received after 6MS, it is considered that the current data packet has been
received;

3. Project software process:

(1): Power on the MCU, first read the parameters of the Zigbee module, and write down the short address;
(2): The microcontroller sends a string of data every 1 second, and the last 2 bytes are incremented by 1
each time;

(3): If the MCU receives the data, it will be followed by the original data + 2 bytes short address + 2-byte
sequence number, sent back;

4. The project is automatically generated by STM32Cube, and users can easily change it to other STM32
microcontrollers through STM32Cube.
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Run the serial port debugging assistant on the computer:

Bl s0uss — O X
MEHU) &wmEN EEW) LEX sON) #ED

| = 1| coMs - 38400 - MNone ~ 8~ 1 | DR ES EE| &
[09:14:30 59 Rx] 01 02 03 04 05 06 O7 08 4C A9 03 45 ~
[09:14:30 241 Rx] Al A2 A3 Ad A5 AB 05 39
[09:14:31 994 Rx] Al AZ A3 A4 AB AB 05 3A

[09:14:32 @90 T=] 01 02 03 04 05 06 O7 08
[09:14:32 B4 7 0

4C 49 03 46

EBEX (Coordinator) EFMEI—X

T4:57 ZE0 Fxl A1 A7 AS A4 AR AR
Tos-sa.53 995 ] AL A2 43 A A5 46 EHH, (Router) AiTRAVEIE
[02:14:34 685 T=] 01 02 03 04 05 06 OF 08
[02:14:34 52 Ex] 01 02 03 04 05 06 OF 03 4C A2 03 47
[02:14:34 242 Rx] Al A2 A3 A4 A5 A5 05 3D
[02:14:35 993 Rx] Al AZ A3 A4 A5 A5 05 3E

[02:14:36 685 Tx] 01 O 03 04 05 06 OF 0F
[02:14:36 B0 Fe] O OF 03 04 05 06 O7 08 40 AD 03 45
[05:14:36 245 Fx] Al A% AT A4 A5 A% 05 3F
[09:14:37 299
[ =

FEfX (Coordinator) &RIEEUEL

Tx] 01 02 04 05 0&

[0~ Fe] 01 02 03 04 05 06 OF =
[09:14:38 253 Rx] AL A2 A3 A4 5 A6 05 41 AL (Router), SAYUEIRES
[09:14:39 994 Rx] Al A A3 Ad A AG 05 42 HUELAFB AN

[09:14:40 692 Tx] 01 02 03 04 05 06 07 08

[09:14:40 55 Rx] 01 02 03 04 05 06 O7 08 4C A9 03 4A

[09:14:40 247 Rx] AL AZ A3 Ad 45 A6 05 43

[09:14:41 995 Rx] AL AZ A3 Ad 45 A6 05 44

[09:14:47 GEG Tx] 01 02
[02:14:47 E& Ex] 01 02
[02:14:42 250 Rx] Al
[02:14:43 293 Rx] Al
[02:14:44 893 Tx] 01 02
[09:14:44 B0 Ex] 01 02
[059:14:44 246 Bx] &l
[09:14:45 995 Ex] &l
[09:14:45 732 Tx] 01 02
[09:14:45 B3 Ex] 01 02
[09:14:46 202 Bx] Al
[09:14:47 994 Ex] &l
[09:14:45 6&7 Tx] 01 02

04 05 06 07 OF
04 05 06 O7 OF 4C A9 0OF 4B
B 05 45
B 05 46
04 05 05 OF 05
04 05 05 OF 05 4C A% 0OF 4C
B 05 47
B 05 45
04 05 05 07 05
04 05 05 OF 05 4C A% 03 4D
Ad 05 49
B 05 44
04 05 08 07 OF

hE BB AG
hE BB AG

Az
A2

A5 AG
AT A

A2 A5 AG
[ b5 HE

LB LB R R LR EEREEREERREERREE

[05:14:45 &1 Rx] 01 02 04 05 06 O7 OF 4C A9 0F 4E
[05:14:45 Z50 Rx] Al AZ &4 A5 AF 05 4F
[05:14:4% — Fx] Al AZ &t A5 AR 05 4C
[05:14:60 652 Tx] 01 02 04 05 06 07 OF
[08:14:50 &7 Ex] 01 02 04 05 06 O7 OF 4C A9 0OF 4F
[09:14:50 243 Ex] Al AZ A4 A5 AS 05 400
[08:14:51 — Ex] Al AZ A4 A5 AS 05 4E

[09:14:62 @57 Tx] 01 0Z 03 04 05 06 OF OF
[09:14:62 B2 Ex] 01 02 03 04 05 06 OF 05 4C A3 03 BO

10.8, How to set Zigbee gateway (DRF 2670C)

1. Connect the Zigbee gateway (DRF2670C) to the computer (directly, or through a router or switch), and
power on;
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2. Open "Configuration Software" and >"Zigbee Gateway Configuration”;

3. Click "Connect Module", and a green line will appear, indicating that the module has been found, click
(read the module parameters);

4. Modify parameters, or write parameters.

B ZigbeeM=EE BV=20180613 -
E?E#Eto mAnss U FEER
) 1+ H0BTicbesFEE AR RAMMES S
IP3d = 192.1 R (VP v — B AR th 1% B FRUDP
ﬁfﬁ:g& FQﬁF§ o wpR [ v 2, MR TicheolIE R EHEHEIER, 175
- L THEEE A DHCP» FLAM I LS 85 A
BRTE IPHht
FHHES 30 MIPTichecFE DL B B A 1P
ZESinle s — = XBEREN DHCP » HEIR IS EETE
- 168.99. Tigheel%» EERTichecMEMARABS
| B %, P EHE B Iicbeef]E
4 BESAOSHE. ETENEOREE. o
- EirIEi B BN BORMB Lishee L EH, HE2H
EEHEE"“P%%ﬁ " =Coordinator» EiFE=115200, BOHEH=0-
Ehs N1, —ERRER, EUEER L
SENAY, EESHEN: ~ 4
95 63 03 90 00 00 50 00 00 44 63 AS CO
01 63 A3 CD 00 FF FF FF 55 53 52 2D 54 E‘)\@ﬂ
43 B0 32 33 32 2D 53 32 00 00 00 61 64
6D 69 6E 00 61 64 6D 692 6E 00 00 01 00 W

5. Set the parameters of the computer network port:
The IP address of the network port of the computer is the target IP of the module
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WERSETSIINEE, NELERSHEER 1P 28, &N, FEENM
ERGFEEAMREEDSN P EE.

O EFEEE 1P H#54H(0)
@ EETFES 1P H5HS):

1P k(1) 192 . 168 . 99 . 254
TR (U 255 .255.255 . 0
BLARF(D: 192 . 168 . 99 . 1

E&EEE DNS RE=sait(B)

@ SEFES DNS RSt E):

EifE DNS EE==P):

=H DNS REEA

LB HERRE (L) =V

HLEERRAYE R IP

6. The IP address of the gateway ( DRF2670C ) and the computer is the target IP of each other. If it is not
clear, please read out the corresponding parameters and fill in the form below:
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IS H Ok

E30IN UDP 1P dl:
1P J7 = RAsIP T RS

B P Sk
¥ MRS
EES

b 1

H brIPHEhE
H B 11

7. Run the "Virtual Serial Port Software" and click "Search":

& BAENSOREE V371520 - o x
#ED) I8 EmO) English #EIH)

1
S EH @ +)
% | #E | |Gshik B
& BOs  |[soss S|Oikss | USR-TCP232-T24 Fim0 im0 5] | Fsisur | REEIEES [0 [ CloudiD

USR-TCP232-E45
USR-WIFI232-X

8. Automatically search out DRF2670C , click "connect virtual serial port", fill in the parameters, and
"confirm";
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NeEii=0 EATF: USR-TCP232-T24E5 O x
LEIP | MacHhyt IR [Etmwn [femn [Fs [Fethin [t [@Oss (90 | 7TRHmEs | mEe |
192.168.93.68 DEBO4CBY A2 C2 192.168.99.254  BEET 20§08 192.168.93.1 uopP 115200 HONEA3A 000l EOD 255.255.255.0 1015

&3 x
EHEO: COM? v[
Fod £ . 352: LDP -

BiPAdE [121689968
w0 [fmos
O e
& & —

éﬁ%ﬂ\| eﬁﬂiﬁl B
Q, #zis | O RSN | o BESH | L A | o)l Bt |

9, the virtual serial port is successfully created, check "Synchronous Baud Rate";

& s AEUS05E V371,520

&0 TE(T FEmO) | English EEEI(H)

FHiER

Keep-Alive »
KEET

B ERFC221T)

[=r s |
EfE0TanEEE): 1
SRR

i

10. Use the configuration software to configure the Zigbee parameters of the gateway ( DRF2670C) :
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11. Use the serial port debugging assistant to send and receive data:
i 1.}

Al AZ AT A4 MG AS AT AS AD 01 02 03 04 05 06 OF 05 09

%
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T | [oriras EEIH | #FED | HfEO |V EXER
o x| @  Xigsn #eh WWW.MCU51 .COM il

; - DTR RTS [T RARsscams. 151 ThACEE A g [T FRARssoos. 131 TAEaEA !
e ol - aptwis [ vk Amwmae Ssmsvnt g | (BRSSO TR avciisiesr s o (e
#higfir |5 (=5 MErN | poEppAETE NIFRNBEI0Q: 00055316 (T E A Birifir |8 S PR |30 MOAR | popiyii hp RN 500055315 (A
{21k |1 | v oHEeEE [ afulot. comFFRIHIEERI1Z {2t |1 - || v g bbs. afuiot. comFRRNME iz
st [None || SERFERSIE: T-Threaddk A AERVERGBEFAMERIEE | pusrs [None  ~| HBHE: RT-The o o5 5 ch AL 65 A o FRPHIER PR
\zutzd [Mone - || o1 02 02 04 05 08 07 08 02 et [None  —|[[Al A2 A3 A4 0B A8 AT AB 4D
[ww.mcu51.cor [S:9 R:9 COMABHTIT 38400bps £|CTS=0 DSR=0 RL w.meu51.cor|5:9 R:9 COM7E$TH 115200bps |CTS=0 DSR=1RL

12. Use the network port debugging assistant to send and receive data:
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10.9, how to connect RS232 module (DRF2657C) and equipment

The RS232 interface is generally divided into male and female:

RS232 interface on the computer, or the USB to RS232 interface, is generally a male head:

PINJHISE S (52 #IE) -

—

X

5 GND
7: RTS
8: CTS

e fRRAE, — A

HelRtZ, HEAH.

- - -l ' l“_ﬁ

The RS232 interface on the device , or the RS232 interface on the module ( DRF2657C ), is generally a
female connector:
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PINJHISE X (—EHEiE) .

DT K.I.I_I_Electrnnics 3 RX
5 GND
7: CIS
8: RTS

SRR, — R
WEA G, AR

DRF2657C 452, 3. 511
S SCE A B

RS232 no matter what kind of port, always connect according to the following figure:

I 7 N\
w1 W 2

RXD < TXD
TXD » RXD

GND GND
\_ Y, \_ Y,

According to the above definition, there is a direct connection between the computer (or USB to
RS232 ) and the module ( DRF2657C ):
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The equipment is generally female (so that it can be directly connected to the computer), and the module is
also female (directly connected to the computer), so the device and the module cannot be directly connected:

DT K ‘E\ectton‘\cs

DRF2657C
RS232=Z\GBEE 2nad

At this time, the module and the device should be cross-connected ( 2-3, 3-2, 5-5)
Its essence is still TX-RX , RX-TX , GND-GND
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10.10, how to remotely modify nodes (Router, End Device) parameters

After a Zigbee network is established, all nodes in the network (Router, End Device) parameters
It can be modified directly by command (refer to the command list)
Modify directly in the "Zigbee Network™ software

The following briefly describes the direct modification in the "Zigbee Network™ software:

1, Open the configuration software, select "Zigbee network"
2, Coordinator connected to computer--> Select serial port, baud rate> Click "Connect Module" - Click
"Read Network Structure "

B8 Zigbee M4t - BV=20100325 -defaultSetting.set - O %
BREE Thik FeT5lE
e BiE wons: wier [ R EmOREEN | REE [FawE

#RiEE R

3, Wait for the network structure read to complete
4, Right-click the node to be modified
5, Inthe pop-up interface, you can read, modify, or restart the node
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For example: modify the node type of CE15 node to: End Device
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After modification, re-read the Zigbee network:
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B8 Zigbee FliE&SH -- BV=20190325 -defaultSetting.set
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11. Contact information

Download:
http://dtkcn.com/download.html

Product purchase:
https://dtkcn.taobao.com/

No. 133, Total 133 Pages Taobao: http:/dtkcn.taobao.com URL: hitp://www.dtkcn.com



http://dtkcn.taobao.com/
http://www.dtkcn.com/
http://dtkcn.com/download.html
https://dtkcn.taobao.com/

	Zigbee module User Guide
	1. Documentation and module firmware version description
	2. Zigbee module characteristics
	2.1. Features of Zigbee module
	2.2. Brief introduction of Zigbee network
	2.3. Application of Zigbee module
	(Example 1): Serial port transparent transmission between MCUs:
	(Example 2): One-to-many transparent transmission between MCUs:
	(Example 3): One-to-many transparent transmission between devices
	(Example 4): street light control,
	2.4. Several practical functions
	(2.4.1), read the network structure
	(2.4.2), Coordinator direct replacement
	(2.4.3), press the button to join the network (setup free)

	3. Zigbee module parameters
	3.1, DRF1609H
	(3.1.1), electrical parameters
	(3.1.2), PIN definition
	(3.1.3), module size and PCB package
	(3.1.4), DRF1609H minimum application system
	3.2、DRF2657C
	3.3, DRF2658C
	3.4, DRF2659C
	3.5. DRF2670C (Zigbee gateway, Zigbee to TCP / IP)
	(3.5.1), electrical parameters and dimensions
	(3.5.2), Zigbee gateway structure
	(3.5.3), the working method of Zigbee gateway: 1, directly connected to the computer for use
	(3.5.4), the working method of Zigbee gateway: 2, connect to the computer through the LAN to use
	(3.5.5), Zigbee gateway use precautions
	(3.5.6), about the virtual serial port

	4. Zigbee module setting and networking
	4.1, basic concepts (applicable to V8.1 and above):
	4.2, Zigbee module networking:
	(4.2.1), set the coordinator
	(4.2.2), set Router or End Device
	(4.2.3), Zigbee module status lights and button functions:
	(4.4.4), after the networking is completed, you can observe the network structure through the DTK application software:
	(4.4.5), Zigbee module encryption (newly added in V7.2/V7.3)

	5. Data transmission of Zigbee module
	5.1, Zigbee module data transmission overview
	5.2, transparent transmission
	5.3, point-to-point transmission (short address as the target address)
	5.4, point-to-point transmission (custom address as the target address)
	5.5, point-to-point transmission (custom address as the target address, remove the header and tail of the packet)
	5.6, transparent transmission + custom address (this is a kind of transparent transmission)
	5.7, transparent transmission + short address (this is a kind of transparent transmission)
	5.8, transparent transmission + M AC address (this is a kind of transparent transmission)
	5.9, Routing of Zigbee module
	5.10, matters needing attention for serial port debugging assistant
	5.11, about baud rate (very important)

	6. Networking example of Zigbee module
	7. Zigbee positioning system
	7.1, Overview of Zigbee Positioning System
	7.2, Zigbee positioning system example 1 (tunnel construction management)
	7.3, Example 2 of Zigbee positioning system (nursing home personnel management)
	7.4, Zigbee positioning system principle
	7.5, Composition and Construction of Zigbee Positioning System
	7.6, build a large Zigbee positioning system
	7.7, the use of Zigbee positioning system application software
	7.8, data node parameters: (DRF2670C (recommended), or DRF2659C, DRF2657C)
	7.9, position reference point parameters: (DRF2659C or DRF2657C)
	7.10, positioning card parameters (DRF2607A)

	8. Zigbee module performance and testing
	8.1, Zigbee module performance (transparent transmission)
	8.2, Zigbee module performance (point-to-point transmission)
	8.3, transparent transmission test
	8.4, actual data transmission test (laboratory conditions, the best actual test)
	8.5, actual data transmission test (under normal conditions)

	9. Zigbee module instruction system
	9.1, Command overview
	9.2, link module instruction (INS01)
	9.3, restart module command (INS02)
	9.4, read module parameter command (INS03, suitable for V7.0/V7.1 version firmware)
	9.5, Write module parameter command (INS04, suitable for V7.0/V7.1 version firmware)
	9.6, read module parameter command (INS05, suitable for V7.2/V7.3 and above firmware)
	9.7, Write module parameter command (INS06, suitable for V7.2/V7.3 and above firmware)
	9.8, query the End Device position command (INS07, suitable for V7.2/V7.3 and above firmware)
	9.9, query the signal strength of the node (INS08, suitable for V7.2/V7.3 and above firmware)
	9.10, read node parameters wirelessly (INS09, suitable for V8.4 and above firmware)
	9.11, modify node parameters wirelessly (INS10, suitable for V8.4 and above firmware)
	9.12, wireless restart node (INS11, suitable for V8.4 and above firmware)
	9.13, start the node to automatically join the network (INS12, suitable for V8.7 and above firmware)

	10. Frequently asked questions about Zigbee modules
	10.1, How to Debug a Zigbee Network
	10.2, how to use End Device function
	10.3, Why can't my device connect with the wireless module
	10.4, why the configuration software cannot connect to the module
	10.5, Zigbee module and ADAM 4017+ connection instance
	10.6, How to use End Device's sleep function:
	10.7, Zigbee module MCU routine (serial transceiver, STM32)
	10.8, How to set Zigbee gateway (DRF 2670C)
	10.9, how to connect RS232 module (DRF2657C) and equipment
	10.10, how to remotely modify nodes (Router, End Device) parameters

	11. Contact information

