HJSIP®

HJ-131IMH_Product Specification

Based on Dialog DA14531
Chip-level ultra-low power BLE 5.4 module

Version: V1.0
Date: 2025/07/07



HJ-131IMH_Product Specification HJSIP®

Preface

Thanks for using the Bluetooth module provided by HISIP. HJ-131IMH series standard Bluetooth
module, is a high-performance iot Bluetooth transceiver. The module adopts LGA17 package and
supports both external and internal antennas. The product also has the characteristics of low power
consumption, small size, strong anti-interference ability, etc., suitable for a variety of application
scenarios.

This module is mainly used for data communication, and the company does not assume
responsibility for property losses or personal injuries caused by improper operations of users. Please
develop the product according to the technical specifications and reference design in the manual. At
the same time, pay attention to the general safety matters that should be concerned about when
using mobile products.

Before the announcement, the company has the right to modify the content of this manual according

to the needs of technological development.

Copyright Notice

The copyright of this manual belongs to HISIP. Anyone who copies, references or modifies this

manual without written consent of HISIP will bear legal responsibility.
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1 Introduction

HJ-131IMH series standard Bluetooth module, is a high-performance iot Bluetooth transceiver. The
module is packaged in LGA17 and supports both internal and external antenna. The product also
has the characteristics of low power consumption, small size, strong anti-interference ability, etc.,

suitable for a variety of application scenarios.

Figure 1.1: HJ-131IMH Top and bottom view
2 Product overview
2.1 Key features

Table 2-1: HJ-131IMH key characteristics
Characteristic Description
- Supports BLE 5.4, embedded low-power Bluetooth protocol stack and GATT service
- Supports BLE master-slave integration (supports 1-slave 1-master or 3-slave, master and
Function slave work simultaneously without affecting each other)
- The built-in standard firmware supports transparent transmission of basic functions, or
there is no program module for customers to develop their own firmware

Receiving -94dBm
sensitivity
Size 4mm*4mm*1.3mm (Regular version)
4mm*4mm*Imm (Ultra-thin version) (L*W*H, With antenna)
Packaging and . ; ;
- LGA17,The pad spacing is 0.8mm; 0.1g;
High voltage mode: 1.8V~3.3V, TYP3V;
Low voltage mode: 1.1V~1.65V, TYP 1.5V;
supply voltage

It can be powered by a single AA battery or a 1.5V zinc-air battery. It can also be powered
by two AA batteries or lithium batteries after voltage stabilization.
Peak current for

transmission 3.5mA@0dBm DC3V
Peak current for

. 2.2mA@DC3V
Dormant current <2uA
Operation

Temperature

Storage
Temperature
Working
frequency band

-40 ~ +85°C
-40 ~ +85°C
2.402~2.480GHz(2.4GHz ISM Band)
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Transmission -19 5dBm~-+2.5dBm
power
GPIO Port 6 (Max)
- Built-in 32KB OTP
Memo and Built-in 48KB RAM
ROM. - Built-in 4KB EEPROM
- An external 512Kb EEPROM can be expanded to store user programs, or an external
1Mb EEPROM can be expanded to store user programs and for OTA use.
Transmission The wireless transmission distance of the built-in antenna in open areas: 5 to 10 meters;
distance External antenna: 30~120m
Product
Certification BQB FCC CE SRRC ROHS REACH etc.

2.2 Application Scenarios

2.4GHz Bluetooth Low Energy system,;
Smart home, wireless remote control;
Consumer electronics products such as sports and healthcare;

Industrial monitoring;

Intelligent transportation, etc.

2.3 Functional block diagram

UART |
Port | | [Internal 32MHz
Antenna XTAL
A A
GPIO
Reset »> v < Port
» BLE IC
Power K |External
Supply ) Antenna

Figure 2.1: HJ-131IMH functional block diagram

2.4 Pins distribution diagram

=

9ll8

1] [2] (3]

ol &2
&) [of [o] [

O

Figure 2.2: HJ-131IMH Pins distribution diagram(front view)
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2.5 Pins description table

Table 2-2: HJ-131IMH Pins definition table

3 RF Features

The module can be configured in two modes: internal antenna and external antenna.
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3.1 Antenna interface and operating frequency band

Module antenna interface characteristic impedance 50 ohms.
The radio frequency working band is 2.402 ~ 2.480GHz.

3.2 Antenna application reference
3.2.1 Use module built-in antenna wiring diagram

Connect PIN12 to PIN13 through a m-type filter circuit to enable the internal high-performance

antenna.as shown in Figure 3.1 below.The communication distance in the open area is 5 to 10

meters.

It should be noted that no devices or traces should be placed near the antenna, and no devices
should be placed on the back of the module. The copper coating should avoid the internal antenna
area, (Except for the antenna part)the copper coating on the module's GND should be large enough,

and the antenna should have as much clear space as possible.

GND
= c7
14
GND
|__| |1nexp
BOARD_ANT 13
L1
ANT OUT —12
P01 Ll
10
P0o2/C 2
POS/W 5

Figure 3.1: Use the module's built-in antenna
3.2.2 Use the external antenna wiring diagram

The PIN13 is suspended, and the PIN12 is connected to the PCB antenna through a = filter circuit, as shown in
Figure 3.2 below, and the communication distance in open ground can reach 30~120 meters.

* Special attention *

1) If you have requirements for the distance of the product and the external & circuit needs to be

matched, please send the PCBA circuit board to our company to complete this task.

2) When designing the circuit, no devices or wires should be placed near the antenna, and no
devices should be placed on the back of the module. The copper cladding should cover the module

and the m -shaped filter circuit, avoiding the PCB antenna.

http://www.HJSIP.com.cn 9
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GND

evp M1

BOARD_ANT |13 - il Im #

ANT_OUT

12 i

Wi 1

Cd
L1
wAALS

PO} ——

poyR |10 BSTH

pozic |8 BLERX

posny | B BUETX

3.3 RF features

Table 3-1: RF features
Attribute
Wireless modulation mode
Frequency range
Number of channels
Air speed
Rf port impedance
Transmission power
Emission current
Receive current
Receiving sensitivity
antenna

11 CONMNECT STATE

ANTENNA

Figure 3.2: Use an external antenna

Value

GFSK

2.402 - 2.480GHz
40

1Mbps

50Q

MAX: +2.5dBm
3.5mA@0dBm
2.2mA

-94dBm

Built in antenna

4 Electrical Parameters

4.1 Absolute Maximum Ratings

Table 4-1: Absolute Maximum Ratings

Parameter

supply voltage VCC
10O Supply Voltage
Operating Temperature
Storage Temperature

MIN
1.1

0
-40
-40

4.2 DC Characteristics

Table 4-2: Recommended Operating Conditions

Parameter

Supply voltage VCC

10 Supply Voltage
Dormant working current

http://www.HJSIP.com.cn

MIN
1.1

0

/

Remarks

/

bandwidth: 2MHz
/

/

/

/

DC3V

DC3V

/

Can also be connected to an external antenna

MAX Unit

3.6 \%

VCC \%

+85 °C

+85 °C
TYP MAX Unit
3(1.5) 33 \%
3(1.5) VCC \Y
<2 / HA

10
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Table 4-3: Dc features of I/O ports

Table 4-4: Electricity consumption

S Reference Design

5.1 Low voltage mode

It can be powered by a single AA battery, with a range of 1.1V-1.65V.

Hr?
1.05V-1.7v
mm:_l_ 1| vec tow Hongla Efi 7 D _14_|||,Gm,
E;s-loa VCC_HIGH BOARD_ANT (3
:?[ :_Iliﬁs-: 8 P ANT_OUT E Use Internal ANT
et = I:‘ HD HI-131IMH V1.0 por [-1L_CONNECT_STATE
GND 5| pos POOR |10 RSTH
' g} oy |-&HE RX
II PO4 posw |3 PLE_TX
HI-131IMH

Figure 5.1: Low voltage mode

*Note*
For the above circuit, if space is limited, capacitors do not need to be connected to the VCC_LOW
and VCC_HIGH pins.
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5.2 High voltage mode

Range: 1.8V-3.3V

HIl
GN.
C3 = GND

=]

475106 1 | VCC_LOW Henglia 111 oo 4T =
VCC_IN | vee mHieH BOARD_ANT [ 1 o i a5
R 2w ant_out |12 R, S !
E s 113 1IME V10 poi | L CONNECT STATE Ll
fes) ‘: - poom | 10 BSTH
61 mic pogy |2 BLERX
T poe posiw | 2 BLETX

HI-131IMH

Figure 5.2: High voltage mode

*Note*

For the above circuit, if space is limited, capacitors do not need to be connected to the VCC_LOW

and VCC_HIGH pins.

5.3 Notices for Hardware Design

All 10 ports can be led out for use. Please pay attention to the pin diagram for all pins. For the
IO connected to them, please pay attention to the IO mode and status.

The filter capacitor at the power supply should be placed as close as possible to the power input
pin of the module. If it is powered by a capacitor or space is limited, the filter capacitor at the
power input can be removed. The module already has 0.1uF+2.2uF filter capacitors inside.
Each layer of the circuit board is fully copper-clad and connected to GND, and it is necessary
to ensure that the copper-clad area is large enough (except for the antenna part) and is well
grounded.

When using an external antenna, be sure to contact our company and let us confirm whether the
PCB design of your external PCB antenna or lead-out antenna is reasonable.

The module should not be placed in a shell made of metal. If a metal shell must be used, the
antenna must be led out.

some metal material components, such as screws and inductors, should be kept as far away as
possible from the radio frequency antenna part of the wireless module.

Near and behind the antenna of the Bluetooth module, try not to place other components and do
not run wires. If devices or wires are placed, it will affect the performance of Bluetooth.

The module antenna should be placed at the four edges of the circuit board. The antenna part

http://www.HJSIP.com.cn 12
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should be close to the edge or corner of the main board. It is best to place the module in the
corner of the circuit board.

B Through holes need to be drilled in the entire copper-clad area of the circuit board, especially in
the copper-clad areas near the module and antenna, as many through holes as possible should
be drilled.

B [f there are high-power devices or high-voltage conversion circuits on the circuit board, the
GND copper cladding of the module needs to be isolated from the GND copper cladding of
other parts, connected by single-point grounding, and as many vias as possible should be drilled
to reduce the interference to the RF signal.

B  Unnecessary pins can be left suspended.
6 Appoint
6.1 Protocol stack byte sequence specification

In the instructions for all functions listed in this document, all bytes use Big-end mode. All
instruction characters are encoded using ASCII. All instructions begin with '<' and end with >'
without any return line breaks at the end.

All instructions are divided into two parts according to the direction of sending, one part is sent
from the MCU to the BLE module, mainly responsible for setting and querying, using uppercase
ASCII characters. The other part is sent from the BLE module to the MCU and is mainly
responsible for answering and feedback, using lowercase ASCII characters.

For instructions sent from the MCU to the BLE module, the instructions with the setting function
start with "<ST", and the instructions with the reading function start with "<RD".

For instructions sent from the BLE module to the MCU, the BLE module replies to the result of the
execution of the setup instruction with an instruction beginning with "<st". The BLE module replies
to the result of a read command with an instruction beginning with "<rd".

For example, if we set the BLE name to "Honglia", we need to send the command
"<ST NAME=HongJia>" and return "<st name=ok>" after the setting is successful. For example,
if the BLE name is "Honglia" and the command "<RD NAME>" is sent, the command

"<rd name=HongJia>" is returned after read successed.
6.2 Noun interpretation

We can use the MCU to send instructions to the BLE module to control the BLE module. At the
same time, the BLE module will process and send feedback information to the MCU after receiving
instructions from the MCU. The instructions sent from the MCU to the BLE module constitute the

instruction stream. Each instruction that reads or writes to the same property constitutes an

http://www.HJSIP.com.cn 13
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instruction pack. Feedback information sent from the BLE module to the MCU constitutes a

response stream. Each type of feedback to the same instruction packet constitutes a reply packet.
7 Module working mode description
7.1 Bluetooth working mode

The HJ-131IMH is equipped with a high-performance protocol stack. We have optimized the
software, and our software can automatically distinguish between instructions and data without the
need for mode switching operations. It is simple and easy to use.

At the same time, we have reused the BLE wake-up pin with the UART RX pin. The simplest
circuit only requires connecting the power supply and the TX and RX of the serial port, saving

external MCU resources.
7.2 Data transparent mode and command mode

For the information sent to HJ-131IMH, the firmware program within the module can determine
whether the incoming data is an instruction or a piece of data. For instructions sent to the module,
the module enters the instruction mode to process and respond. For data sent to the module, the
module enters the data forwarding mode and forwards the data. The instruction mode and data
forwarding mode of HJ-131IMH work simultaneously without interfering with each other.
Competitors usually switch using an IO port or AT commands, which is a more cumbersome

operation. We have simplified the process to make the module more user-friendly.
8 Serial port instruction set and description

8.1 Set/read the English name of Bluetooth

Table 8.1-1: The instruction pack format of set/read the Bluetooth English name
Instruction flow direction: MCU—BLE module
Instruction type Instruction format
Write instruction <ST NAME=xx..xx>
Read instruction <RD NAME>

Instructions:
1, xx... xx indicates the name to be set. The value can contain up to 29 bytes.

Table 8.1-2: The response packet format of set/read the Bluetooth English name
Answer flow direction: BLE module >MCU
Response type Reply format
Write successful <st_name=ok>
Read successful <rd_name=HJ-131IMH> (For example, the name is HJ-131IMH)
Read/write failure ~ No return

http://www.HJSIP.com.cn 14
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8.2 Advising start and stop/query

Table 8.2-1: The instruction pack format of advising start and stop/query

Instructions:
1. When X is 1, BLE starts advising. When X is 0, BLE disables advising.

Table 8.2-2: The response packet format of advising start and stop/query

8.3 Set/read advising data

Table 8.3-1: The instruction pack format of set/read advising data

-
-

Instructions: LV

1, xx... xx indicates the advising data to be s'e"'t."-'”lq\if&;na):(jmilm length is 16 bytes and must be HEX data. For
example, if the advising data i.s\’.; set to  "0XI12 0X13 0XI14 0X15 0X16", send
"<ST ADV_DATA=1213141516>", because the set is HEX, the number of data set must be a multiple of 2.

2, can be set to Chinese characters, Chinese characters follow UTF-8 encoding; A Chinese character is 3-byte

HEX. A maximum of 5 Chinese characters can be set.

Table 8.3-2: The response packet format of set/read advising data

e
L

Instrucﬁgns;:\‘:-';:x Ty
1, Read tﬁé-:'(ethm XX... XX indicates the read advising data, which is HEX data. Two characters are one HEX
data. Note the conversion.

8.4 Set/read the advising gap

Table 8.4-1: The instruction pack format of set/read the advising gap

Instructions:
1, xx... xx indicates that the advising gap needs to be set. The set range is 20-10000, corresponding to
20ms-10s.

(O}
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Table 8.4-2: The response packet format of set/read the advising gap

8.5 Actively disconnection command / Read current connection status

Table 8.5-1:The instruction pack format of slave mode actively disconnection command/read connection

status

Instructions: - Ty, ;i
1. Setting it to 0 means disconnecting the connection in the slave state. \ Ty

Table 8.5-2: The response packet format of slave mode actively disconnection command/read connection

status

P
i

Instructions: e & b

1. The slave is disconnected from the I;eSt’inﬁneﬂgatgly after execution.

2. Read the current connection status. When x is 1, it indicates that the current connection is normal; when x is
0, it means that the Bluetooth is in a"ﬂ_isc&l_x_leéfed state.

0
=)
N
@
<
—
o
&
=
2
S
=¥
s
I~
@
=
=
&
=
w2
2
=N
=
=
=
()
-

5
=2
]
(4]
*®
?
—
-
=
(4]
=0
=
17!
-
-
=
(]
j=o
=)
=
=
1)
(]
=~
S
1
g
o
-
=]
Yy
»n
[0}
<
-
o
1)
(=%
g
(=3
(=%
=
Y
(4]
-
-
1]
=
|Z]
g
=
=
=)
3
o
-

w0

Instructions:
1. There are 5 power levels that can be set, respectively -19.5dBm,-5dBm,-3.5dBm, 0dBm and +2.5dBm. For
example, if the transmit power is set to +2.5dbm, sent <ST TX POWER=+2.5>,if the transmit power is set to
-19.5dBm,sent<ST TX POWER=-19.5>.

Table 8.6-2: The response packet format of set/read module transmit power

(o))
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8.7 BLE reset command

Table 8.7-1: The instruction pack format of BLE reset command

Table 8.7-2: The response packet format of BLE reset command

Instructions: \ _.
1. After the module feedback is successful, the BLE module will be reset after about 1s.

8.8 Set/read the baud rate of the serial port

Table 8.8-1: The instruction pack format of set/read the baud rate of the serial port

Instructions: P e
1. The maximum baud rate can be set to 1000000bps, For example if the baud rate is set to 19200bps, send
<ST BAUD=19200>. T W

2.The baud rate can be set: 1200bps, 2400bps, 4800bps, 960()bps, 14400bps, 19200bps, 28800bps, 38400bps,
57600bps, 115200bps, 230400bps, 46,08_(_)0b\ps, 500000bps, 921600bps and 1000000bps.

Table 8.8-2: The response packet format of set/read the baud rate of the serial port

8.9 Set/read the minimum connection gap of the slave

Table 8.9-1: The instruction pack format of set/read the minimum connection gap of the slave

Instructions:

1, xx... xx indicates the minimum connection gap. The value ranges from 75 to 40000, corresponding to 7.5ms
to 4s. We expand the time value (in milliseconds) by a factor of 10 and write it into the instruction as a
parameter.

2, the maximum connection gap must be greater than or equal to the minimum connection gap, otherwise an
error will be reported.
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Table 8.9-2: The response packet format of set/read the minimum connection gap of the slave

8.10 Set/read the maximum connection gap of the slave

Table 8.10-1: The instruction pack format of set/read the maximum connection gap of the slave

Instructions: . "-fsf‘i‘*{:"f*:;. e

1, yy... yy is the maximum connection gap, and the setting range is 75~400QQ§;-*@g§é§ﬁegiﬁng to 7.5ms~4s.

After expanding the time value (in milliseconds) by 10 times, it is written into the :i%s'fr_l_cliéﬁon as a parameter.

2, the maximum connection gap must be greater than or equal to the mlfii‘m%}g connection gap, otherwise an
i gl

error will be reported. e St

Table 8.10-2: The response packet format of set/read the maximum connection gap of the slave

8.11 Set/read connection timeout of the slave

Table 8.11-1: The instruction pack format of set/read connection timeout of the slave

- y

Instructions: g
1.The value of xx raﬂge{s“aij'om 500 to 8000, which corresponds to 500ms to 8s.

Table 8.11-2: The response packet format of set/read connection timeout of the slave

8.12 Inquire the MAC address of the local BLE module

Table 8.12-1: The instruction pack format of inquire the MAC address of the local BLE module

http://www.HJSIP.com.cn 1

(o]



http://www.hjsip.com.cn

HJ-131IMH_Product Specification HJSIP®

Table 8.12-2: The response packet format of inquire the MAC address of the local BLE module

Instructions:
1. xxxxXxXxXxxX is a 6-byte MAC address, which is returned in big-endian mode.

8.13 Set local MAC address

Table 8.13-1: The instruction pack format of set local MAC address

Instructions: 2 :
1. xxxxxxxxxxxx indicates the MAC address to be configured. o B % W

Table 8.13-2: The response packet format of set local MAC address

Instructions: g w\:@_. N '
1.After the setup, the module will automatically restéﬁz___an&@g'_ﬁ advising with the new user-defined MAC

T,

address. .

8.14 Cancel set local MAC address

Table 8.14-1: The instruction pack format of cancel set local MAC address

Table 8.14-2: The response packet format of cancel set local MAC address

Instruction'é?-*:x E
1. After you cancel the user-defined MAC address, the module will return to the default MAC address.

8.15 Enable or disable serial port verification/query serial port verification
status

Table 8.15-1: The instruction pack format of enable/query serial port verification
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Instructions:

1. When x...x is EVEN, it represents even parity check; when it is ODD, it represents odd parity check; and
when it is NONE, it indicates no parity check.

2. The settings will take effect immediately after being completed.

3. The format of the serial port with parity check is: 8 data bits, 1 parity bit.

Table 8.15-2: The response packet format of enable/query serial port verification

8.16 Set/Read the delay time for entering low power mode after wake-up

Table 8.16-1: The instruction pack format of set/Read the delay time for entering low power mode after

wake-up

Instructions: - AN A

1. X is the value that needs to be set; The setting range is 10;255:;f350rresponding to 1s~25.5s, the default
parameter is 30 ,time is 3 second. € % ®

2. When the RX pin is pulled high to wake up, the system will delay the set time and enter a low-power state.

Table 8.16-2: The response packet format of set/Read the delay time for entering low power mode after

wake-up

8.17 Factory data reset

Table 8.17-1: The instruction pack format of factory data reset

Table 8.17-2: The response packet format of factory data reset
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8.18 Set/read the Bluetooth Chinese name

Table 8.18-1: The instruction pack format of set/read the Bluetooth Chinese name
Instruction flow direction: MCU—BLE module
Instruction type  Instruction format
Write instruction ~ <ST CH NAME=xx..xx>
Read instruction <RD CH NAME>
Instructions:
1, xx... xx indicates the HEX data of the Chinese name to be set. Because kanji follows UTF-8 encoding, one

kanji takes up 3 bytes of HEX data. Therefore, to set the Chinese name, the number of bytes must be a multiple
of 3. You can set a maximum of 9 characters.

2. For example, if the HEX data corresponding to the Chinese name " % f£ H F “is

eSae8fedbdb3e794b5e5ad90, send <ST CH_NAME=e5ae8fe4bdb3e794b5e5ad90>. For conversion tests, refer
to the website "https://tool.lu/hexstr/".

Table 8.18-2: The response packet format of set/read the Bluetooth Chinese name
Answer flow direction: BLE module >MCU
Response type Reply format
Write successful <st ch_name=ok>

Read successful <rd ch name=xx..xx>
Read/write failure  No return
Instructions:

1, xx.. xx indicates HEX data.

8.19 Set/Clear/read the Bluetooth connection password of the slave

The function of the connection password for the slave device is to ensure the security of the
Bluetooth connection. When any mobile phone APP or host connects to the BLE module, they must
send the password we set (which is set to "OxFFF2") to the APP -> BLE channel within the
specified timeout period (default 15 seconds). For example, if the password is set to "123456", then
it will send "123456". If the verification is successful, the module will notify

"SECRET CONFIRM" in BLE -> APP (OxFFF1). If the verification fails, the connection will be

immediately disconnected, and the connection will also be disconnected if the timeout occurs.

Table 8.19-1: The instruction pack format of set/clear/read the Bluetooth connection password of the slave
Instruction flow direction: MCU—BLE module
Instruction type  Instruction format
Write instruction ~ <ST SECRET=xx..xx>
Clear instruction <ST CLEAR SECRET>
Read instruction <RD SECRET>

Instructions:
1. xx... xx indicates the password to be set. The maximum length is 8 bytes.

Table 8.19-2: The response packet format of set/clear/read the Bluetooth connection password of the slave
Answer flow direction: BLE module > MCU
Response type Reply format
Password set successfully <st_secret=ok>
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Password clear successfully <st clear secret=ok>
Read successful <rd secret=xx..Xx>
The current password is empty  <rd_secret=null>
Instructions:

1. When the password is empty, there is no password authentication process during connection.

8.20 Enable APP configuration permissions

Table 8.20-1: The instruction pack format of enable APP configuration permissions
Instruction flow direction: MCU—BLE module
Instruction type  Instruction format
Write instruction ~ <ST APP CONFIG>

Table 8.20-2: The response packet format of enable APP configuration permissions
Answer flow direction: BLE module -=MCU
Response type Reply format
Write successful <st app_config=ok>

Write failure No return

Instructions:

1. After the command is sent, within the current connection, the APP configuration function is enabled,
allowing the user to send commands to the BLE module and receive feedback via the app config (0XFFFE3)
channel. When the BLE module disconnects, the APP configuration is disabled. If APP configuration needs to
be re-enabled during the next connection, the command must be resent via the MCU to the BLE module to
activate it.

2. If the BLE module has password authentication enabled, the APP configuration function will always be
permitted during the BLE connection after a successful password authentication.

8.21 Enables the BLE module continuously running at full speed during this

connection

Table 8.21-1: The instruction pack format of enables the BLE module continuously running at full speed

during this connection
Instruction flow direction: MCU— BLE module
Instruction type  Instruction format
Write instruction ~ <ST WAKE=ONCE>

Table 8.21-2: The response packet format of enables the BLE module continuously running at full speed

during this connection
Answer flow direction: BLE module -=MCU
Response type Reply format
Write successful <st wake=ok>
In a disconnected state  <st wake=disconnect>

Write failure No return

Instructions:

1. In the connected state, after the command is sent, the BLE module will not enter a low-power state during
this connection. The BLE module will run at full speed, with a power consumption of about 250uA. The serial
port RX does not need to first pull up the RX before sending data. This function is suitable for large data
volume and long-term data interaction in this connection.

2. When the connection is disconnected, this function will be automatically cancelled, and the BLE module will
enter a low-power state according to the ST SLEEP_DELAY set in 4.16.

3. When in a disconnected state, sending a command will return<stw ake=disconnect>to indicate that the
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connection is disconnected and this function cannot be executed.

8.22 Always enable BLE module to run at full speed

Table 8.22-1: The instruction pack format of always enable BLE module to run at full speed

Table 8.22-2: The response packet format of always enable BLE module to run at full speed

Instructions: A

1. After the command is sent, the BLE module will always run at full speed (saved after power failure, i.e. still
valid after restart), and will not enter a low-power state. The BLE module will run at full speed. In order to
speed up the connection speed in this mode, the advising gap will be automatically changed to 20ms, and the
power consumption is about 400uA. The serial port RX does not need to first pull up the RX before sending
data. This function is suitable for situations where power consumption is not considered.

8.23 Set the BLE module to normal wake-up mode

Table 8.23-1: The instruction pack format of set the BLE module to normal wake-up mode

Table 8.23-2: The response packet format of set the BLE module to normal wake-up mode

L .

Instructions: s b g
1. After the command is sent, the BLE module will switch to the normal wake-up working mode. In this mode,
to wake up the BLE module, the RX pin needs to be pulled up for at least Ims. After waking up, normal data
and command transmission can be carried out. If there is no data for serial transmission and reception within
the ST _SLEEP_DELAY time set in 4.16, it will automatically enter low-power mode.

8.24 Read BLE module wake-up working mode

Table 8.24-1: The instruction pack format of read BLE module wake-up working mode

Table 8.24-2: The response packet format of read BLE module wake-up working mode
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8.25 Serial port RX reception enable low-level enable/disable

Table 8.25-1: The instruction pack format of serial port RX reception enable

8.26 Obtaining the Software Version

Table 8.26-1: The instruction pack format of obtaining the Software Version

Table 8.26-2: The response packet format of obtaining the Software Version

Instructions: [ Ty, \ "
1. If the version is vh5.0, <rd soft version=vh5.0> is displayed.

9 Serial port operation instructions for transparent transmission mode and
instruction mode

B Firstly, continuously send 3-5 bytes of 0XAA data to the RX pin of the BLE module to
immediately wake up the BLE module.

B Delay of 500us-1ms after sending.

B [f in a connected state, data can be continuously sent to the APP through the RX pin; Or
directly send instructions for reading and writing configuration parameters.

B Special note: When the APP sends data to BLE in a connected state, BLE will automatically

wake up and send the data through UART. After sending, it will automatically enter a

low-power state.

* Attention™
If the BLE module operates in FOREVER always full speed mode, the following operations can be ignored and
data reception and command control can be directly performed.
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10 Instructions for configuring module parameters through mobile App

To facilitate users in configuring the parameters of the module, we allow the APP to read or write
all the parameters of the module.However, for security reasons, only when the external MCU sends
the <ST APP CONFIG> command and the APP configuration enable instruction is set or the
connection password is configured, can the APP perform the configuration.

Reference steps:

B First, please ensure that the BLE module is connected and the notification function of the app
config (0XFFF3) channel is enabled.

B Send the command <ST APP CONFIG> via the serial port to enable the APP configuration
enablement. (Skip this step if the BLE module has enabled the connection password.)

B Then, you can send commands and read parameters through the app config (0OXFFF3) channel.

note:

1. When the APP configuration is enabled, if the command does not exist, the message "<st cmd_error>" will
be returned on the app config (0XFFF3) channel. If the command exists and the rules are met, it will be
returned according to the command table.

2. When the APP configuration is disabled, regardless of the sent command data, the message
"<st dis_config>" will be returned on the app config (0XFFF3) channel.

11 Description of BLE Module Advising Data Format

We conducted the scan using Android, and the results are as follows (the left side shows the

processed data, and the right side shows the original data):

Raw data
o HJ-131IMH W .
F9.ES.6ATDE9.1F e, . 0x02010605035869FJESBATDET1FOEFF42080 =

3050506000000000000000A09484A20313331

NOT BONDED A -67 dBm & 503 ms 404048
LE only Details
Legacy LEN. TYPE VALUE
GeneralDiscoverable, BrEdrNotSupported 2 0x01 DwD&
- 026958, 9 0x03 0x5869F9ES6ATDEIINF
DxESF9, Dx7DEA, Dx1F69 14 OxFF Q420803050 80600000000000000
Manufaciurer dala (Bluetoot re 4.1) 10 Ox09 Ox4B4AZ0313331494048

I.':n.'T.u;:-..lng,' Tangshan HongdJia electronic technology
¢o.. LTD. <0x0842 > 0x03035050600000000000000
Complets il Mame: H)-131IMH

CLONE RAW MORE

The MAC address of the BLE module is FOES6A7D691F. We have placed the MAC address in the
advising data in the form of UUID, as shown in the red part. This section is mainly used for the IOS
device to identify and read the MAC address for use; the first two bytes 0X58 0X69 remain
unchanged and serve as the device identification header data.

The user-defined data is in the blue part. The advising data of the BLE module is set through

instructions, and this section will become the set data.
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12 Default parameter for BLE module

B Serial Port Parameters

-- Default serial port parameters: 19200bps N 8 1

-- Default transmission power: +2

.5dBm

B Normal advising enable for module

-- Default advising gap for slave: 500ms

-- Default minimum connection gap for slave: 15ms

-- Default maximum connection gap for slave: 15ms

-- Default connection timeout time for slave: 3s

B Waiting time for entering low power state after waking up is 3s

Custom MAC address disabled. Default uses the random address provided by the module

|
B Connection password function disabled. Connection does not require password authentication
|

Wake-up working mode is normal mode

13 Machine Dimension
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DIMENSIONAL REFERENCES  Units:mm

Seating plane
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STMBOL i | NOW T MAX Taaa g

A 1.26 1.30 1.34 | bbb 0.10

Al 027 0.30 0.33

D 3.90 4.00 4.10

E 3.90 4.00 4.10

a 0.45 0.50 0.55

e 0.80 REF
Note:

1. All dimensions are in mm
(2) Datum 'C' is the mounting surface, with which the package
is in contact
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Note: The normal value of the ultra-thin model A is 1mm, and other parameters are the same as those of the
regular model

Figure 13.1: HJ-131IMH dimension
14 SMT production
14.1 Precautions for ultrasonic welding

Please carefully consider using ultrasonic welding technology. If it is necessary to use ultrasonic
welding technology, please use 40KHz high frequency ultrasound welding technology. Keep the
module away from the ultrasonic soldering line and the fixing column during the design method to
prevent damage to the module!

For specific ultrasonic welding matters, please contact our company for technical consultation.
14.2 Soldering Recommendations

HJ-131IMH module use high temperature resistant materials, manufacturing by Lead-free Process.
The maximum temperature resistance is 265°C. Ten continuous reflow soldering has no effect on

properties and strength. Specific parameters as shown in Table 14-1.

Table 14-1: Reflow soldering parameters

Parameter Value

Features Lead-free process
Average ramp up rate(Tsmax to Tp) max3°C/sec. max
Temperature Min(Tsmin) 150°C
Temperature Max(TSmax) 200°C

Preheat time (Min to Max) (tS) 80~100sec

Peak Temperature (Tp) 250+£5°C
Ramp-down Rate 6°C/sec. max
Time 25°C to Peak Temp (Tp) 8 min. max

Temperature =>

Preheat

44— J5°C to Peak

Time =>
Figure 14.1: Temperature Curve of Reflow Welding
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14.3 Humidity sensing properties

The HJ-131IMH module has a humidity sensitivity of level 3.

If any of the following two conditions are met, the HJ-131IMH module should be fully baked prior

before reflow soldering, otherwise the module may cause permanent damage during reflow

soldering.

B After unpacking or vacuum packaging is damaged and air leaks, the module needs to be SMT
within 168 hours when the temperature is less than 30 degrees and the relative humidity is less
than 60%. If the above conditions are not met, bake.

B Vacuum packaging is not opened, but beyond the shelf life, also need to be baked.
15 Packaging
15.1 Packaging method

Table 15-1: Packaging method

HJ-131IMH_XX Roll tape 4000
Use chip-grade anti-static aluminum foil bags to seal and pack with braid. Each bag is put in
desiccant. Industrial grade vacuum pump ensures no air leakage, moisture, water and dust (IP65).

The actual packaging effect is shown in Figure 15.1.

Figure 15.1: package figure

15.2 Label information

All packages are labeled with cargo information, ROHS label, anti-static label, etc.
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[ A1 Tangshan Hongjia electronic Technology Co., LTD
[B] HI-XXX-XXX

[ C] Pb Free Reflow(260°C)

[D] Date Code:2508 HJ0218

[ E] Note: Must be stored in a vacuum Seal

[ F] Warning: Humidity sensitivity level MSL:XX

[G] QTY:1500PCS SEAL DATE:20250218

Figure 15.2: Product label drawing

Table 15-2: Module information description

(Yo}
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