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—. Product description
1.1 Overview

F-9688 Bluetooth module is BLE single—mode data transmission module (suitable
for small data very low power transmission, does not support voice, mainly used
for control), now we supply customer sample module is serial port data
transmission module, other programs, applications need to be customized (design
conventions and reference circuits can be found at the end of the manual, ”15,
Customized Program Rules and Reference Circuits”).

1.2 Module characteristics

A.BLM world Limited is the first one solved perfectly Android system (Android 4.4 is perfectly
compatible, 4.3 system only supports one-way), 10S system and F-9688 bluetooth module by two—way
transmission

B. The user interface uses a universal serial port design, full-duplex two-way communication, and the
baud rate ranges from 9600 to 115200 bps

C. the default 20ms connection interval, the connection is fast

D. Support the AT command software reset module to obtain the MAC address.

E. Support AT command to adjust the bluetooth connection interval and control different forwarding
rates. (Dynamic power adjustment).

F. Support AT command to adjust the transmit power, modify the broadcast interval, customize the
broadcast data, set the data delay (user CPU serial port connection time), modify the serial port baud
rate, modify the module name, and save power.

G. The serial port data packet length is 20 bytes per pass

H. very low power standby mode, the module measured power consumption is as follows:

Status Average curr¢nt Test Conditions
Standby 2uA

Broadcast 800uA Broadcast interval is 100ms
Connection 300uA Connection interval is 500ms
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1. 3 Module parameter

P/N F-9688
Bluetooth Version BluetoothV4. 0
Power supply voltage | 2.0-3.6V

Bluetooth protocol

ATT, GATT, SMP, L2CAP, GAP

Working current

<10mA(Simple application 200uA 1mA)

Standby current

Below 2uA

Temperature range -40°Cto+80°C
Transmission range 0 100 meters
Transmission power Ma x 4dBm

Sensitivity

—-93dBm<0. 1%BER

Frequency range

2. 4GHz-2. 480GHz

External interface

10, UART, SPI, PWM, ADC, T1C

Dimension

16. 57mm*12. 19mm*1. 8

10 feature

Input 6ma, output 3.9ma, internal pull-down 50k

1. 4 Module pin definition

TSTEN

A

o 16.57mm

P21/RX

P0O0/PWMO
PO1/PWM1
P30/ADCO
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1.5Pin function description

Pin numbey Pin name input Output | Description note

1 ANT -—-- The input of RF

2 GND - GND

3 VDD - VCC2.0-3.6v

4 P0.5 I/O General 1/0, or MOSI for SPI, SO_FLA
5 P3.5 /O General I/O, or input of ADCI

6 P3.6 /O General I/O, or input of ADCI

7 P3.7 /O General I/0, or input of ADC1

8 NC -

9 NC -

10 GND - GND

11 FLS /o The output of boost

12 P3.1 /o General I/0O, or input of ADC1

13 P3.2 /o General I/0O, or input of ADC2

14 P0.3 /o General I/O, or 3DS_ PWM][3],12C1.SDA, WP_FLA
15 P0.2 Vo General I/O, or 3DS_ PWM]2], I2C1.SCL, HOLD_FLA
16 P0.7 Vo General I/0, or SPI NSS, CSN_FLA

17 P0.6 /o General 1/0,0r MISO for SPI,SCK_FLA
18 P1.4 /O General I/0O, or enable for PWM4

19 P3.0 /0 General I/O, or input of ADCO

20 P0.1 /O General 1/0, or 3DS_PWM[1]

21 P0.0 /0 General 1/0, or 3DS_ PWM[O0]

22 P2.1 I/0 General I/0O, or UART RX

23 P2.0 I/0 General I/0, or UART TX

24 P0.4 Vo General 1/0, or SPI_SCK, SI_FLA

25 NC -

26 TSTEN -—-- Enable the testting function of memory
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.Application
2.1 Application field
) Sports
) Security
» Smart home
) Automation
» Mobile accessories
Y indoor positioning control
» Medical and health care
2.2 Application example
» Smart watch
» Anti-lost
) Heart rate meter
» Weighing scale
) Electronic pedometer
) Sphygmomanometer and blood glucose meter

2.3 Low power applications

The F-9688 serial port transmission has two modes of operation: (1) low power mode and (2) non-low
power mode.
(1) Low power mode:

In low—power mode, the module has very low power consumption, so the low—power mode
is suitable for circuit design with low power consumption, and has two enable
terminals P00 and PO in low—power mode. "1, PO'0 is the module enable end, and P01
is the serial port transparent transmission enable end. When in the sleep state, only
need to give PO°0 a falling edge, the BLE module works, and PO"1 is low to enable
serial port transparent transmission.

(Xote: The default won’ t turn on low power mode)
(2) Non—low power mode

The non—low power mode has power—on automatic broadcast, and can directly use
the characteristics of serial port transparent transmission. It is not
necessary to control two enable ends of PO'0 and PO"1, so the non-low power
mode is convenient to use.

Note: In the low power state, the AT command cannot be set normally. Before the AT command is set, the LP CS is set
low.
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=. Communication mode

The working mode of the module is data transmission mode.

In the transparent transmission mode, the user CPU can perform two-way communication through the module’ s
universal serial port and the mobile device, and the user can also manage and control certain communication parameters
through a specific serial port AT command. The specific meaning of user data is defined by the upper application. The
mobile device can write to the module through the APP, and the written data will be sent to the user’s CPU through the
serial port. After the module receives the data packet from the user CPU serial port, it will automatically forward it
to the mobile device. For development in this mode, the user must be responsible for the code design of the main CPU

and the smart mobile device side APP code design.

3.1Data transmission module and MCU connection

—{BT_LED > RX
—{vcc RX TX
—_lpwm2 LP_CS 10
—{pwm3 BT _CS 10
GND GND
F-9688 MCU

3.2 MCU host data transmission control instructions and program reference
3.2.1Pin description
P21/RX :Serial port receiving pin
P20/TX :Serial port send pin
P00/BT CS :Module enable pin
P01 /LP CS: (low power)Low power control pin
P02 /PWM2:PWM
P03 / PWM3: PWM

P06/BT LED :Bluetooth status indicator pin

BT LED is the connection state of Bluetooth. The output on the Bluetooth connection is
high and the output is off. BT CS is the MCU control BLE module status pin, low level
enable module, high level is not enabled. The LP_CS serial port is enabled, the low level
turns off the low power consumption, and the high level enters the low power consumption

(the transmission is unstable).

Note: BT CS, LP CS, BT LED, PWM function need to use AT command enable function communication process
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For different serial port baud rates and BLE connection intervals, as well as different packet delivery
intervals, the module will have different data throughput capabilities. To coordinate the use of low—speed
CPUs, the default baud rate is 9600 bps. In applications with large data volume transmission or high real-
time requirements, it is recommended to set the high—speed serial port baud rate to 9600 bps to support
power—down save. When the module BLE connection interval is 20 ms and the serial port baud rate is 9600
bps, the module has the highest theoretical forwarding capability (4K/S). Here, in the level enable mode,
this configuration is an example, and the transparent transmission protocol is described in detail.
(1)Serial port hardware protocol: baud rate 9600bps, data length 8, no parity, stop bit length 1. (2) When
BT CS is high, the bluetooth module is in a full sleep state in the low power mode.When BT CS is low, the
module starts to work. The default broadcast interval is 100ms until the docking with the mobile phone is
successful. At this time, the module will pull BT LED high. (3) The module’ s bluetooth default connection
interval is 20ms, if you need to save power consumption, use low—speed forwarding mode, you need to pass
AT command adjusts the connection between connections (the longest connection interval is 2000ms), each
connection interval is up to 40 bytes, and the connection interval is T (unit: ms), then the highest
forwarding rate per second V (unit: byte/s) is:

V= 40%1000/T(V is only related to T)

If the module’ s Bluetooth connection interval is 20ms and each interval is up to 40bytes, the theoretical
maximum transmission capacity (forward rate) is 40%50 = 2K byte/s. Tests have shown that the forwarding
rate is below 2K/s and the probability of packet loss is very low. For security reasons, it is recommended

to perform re—transmission processing on the upper layer, whether it is a low—speed or high-speed data

forwarding application

MCU Reference Code
void main(void)

{

halMcuWaitMs(1); //de 1 ay 1ms
while(1) /[Cyclic test
{

//WaiLing for the transmission to be completed, or waiting for a limited time

if(UARTRead(vartBuffer)== SUCCESS)  //serial port read data
{... //data processing
.
halMcuWaitMs(2); //delay?2mssend TX("12345678901234567890");//

Send any data (20byte) halMcuWaitMs(50); //de 1 ay 50ms(Different
baud rates, connection gaps, different times)
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P, AT command test

(1).When transmitting data in transparent transmission mode, please do not use “AT+” (hex
41542B) as the transparent data header. The format of the transparent transmission needs to be
defined by itself. Check whether or not the header is included. Each passthrough is sent in 20
bytes. This module is a slave module and the associated UUID is as follows:

SeviceUUID: 0xFFFO

CharacteristicUUID:OxFFF4
(2).In the command mode, the hexadecimal encoding of the "AT+” string is 41542B, and
the 16 of \CR\LF is ODOA.

Please note, each time a project is set up, since it is basically a power—down save project, you need to power—on and

restart the module or use the AT command to reset. (Special reminder: AT command end character must be a newline
character)

4.1 Command set

Command Function
. AT+RSET Restore factory defaults

Basic command
AT+CONB Disconnect
AT+REST Reset
AT+GCTO Query — connection timeout

Query command .
AT+VERS Query — Software Version
AT+GADD Query — module address
AT+GNAM Query — module name
AT+GCMA Query — maximum connection interval
AT+GPWR Query — transmit power
AT+GSLA Query — slave latency
AT+GCMI Query - minimum connection interval
AT+GURT Query — baud rate
AT+GAVI Query — broadcast interval
AT+GPAC Query — pairing password
AT+GPAE Query — pairing password enable
AT+PWMO(reserve) Query — PWMO duty cycle
AT+PWM I (reserve) Query — PWML duty cycle
AT+PWM?2 Query — PWM2 duty cycle
AT+PWM3 Query — PWM3 duty cycle

10 71 £ 43 71
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I

AT+ GFRQ Query — PWM frequency
Setting comand ATTUART Setting - serial port baud rate

AT+SNAM Settings — module name

AT+SCMA Settings — maximum connection interval

AT+SPWR Setting — transmit power

AT+SCMI Settings — minimum connection interval

AT+SPAC Set—pairing password

AT+SPAE Set—pair password enable

AT+SSLA Set—-slave latency

AT+SCTO Settings — connection timeout

AT+SAVI Settings — broadcast interval

AT+ ENLP Setup — Low Power Control Enable

AT+ NOLP Setup — Low Power Control Disabled

AT+ ELED Settings — Bluetooth LED Enable

AT+ DLED Settings — Bluetooth LED is not enable|

AT+ ESLP Setup - Module Switch Control Enable

AT+ DSLP Setup — Module Switch Control Disabled

AT+ DPWM Set ~PWM always enabled to turn off

AT+ EPWM Set - PWM always enable

AT+ FREQ+XXX Set —PWM frequency

AT+PWMO+XXX(reserve) (Set the —PWMO duty cycle

AT+PWMI+XXX(reserve) [Set —PWMI duty cycle

AT+ PWM2+XXX Set —-PWM2 duty cycle

AT+ PWM3+XXX Set —PWM3 duty cycle

AT+ PWMO+0(reserve) Set —PWMO of f

AT+ PWMI+0(reserve) Set —PWMIL off

AT+PWM2+0 Set —PWM2 off

AT+ PWM3+0 Set —PWM3 off

PWM Step description:
1. AT+ EPWM turns on the PWM main switch

2. AT+ FREQ+XXX set frequency, unit HZ, greater than 20hz, less than 200Khz
3. AT+ PWM3+XXX sets the duty cycle, greater than 0, less than 101, when the duty

cycle is equal to 0, the channel is closed.

Note: All channels must have the same pwm frequency

F11
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4.2 Command description

AT+ROLE
AT+ROLE\CR\LF: Query — module master—slave mode
Query command s AT Re sponse ROLE:SLAVE
+ROLE\CR\LF Description| None
Example: Send query command: AT+ROLE, return: ROLE: SLAVE

AT+VERS

AT+VERS: Query - Software Version

Query command s AT

Response

Version:5.0

+VERS\CR\LF

Description

None

Example: Send query command: AT+VERS, return software version information: Version: 5.0

AT+GADD

AT+GADD: Query — module address

Query command:

Response

BLEADDRESS: Para

AT+GADD\CR\LF

Description

Para:12-digit Bluetooth address

Example: Send query command: AT+GADD, return 12-bit address:
BLEADDRESS: 0xB85FF98FC320

AT+GNAM

AT+GNAM: Query — module name

Query command:

Response

NAME:Para

AT+GNAM\CR\LF

Description

Para: Module name

Example: Send the query command: AT+GNAM, return the current name: NAME: BK3231S SPP

AT+SNAM

AT+SNAM: Settings — module name

Set the command:

AT+SNAM-+Para\CR\LF

Response

Ok

Description

Para:String name, up to 20 bytes

setting is successful

For example: set the name to blm, then send the
command: AT+SNAM+blm, return ok after the

%12
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AT+GCMA

AT+GCMA: Query — maximum connection interval

Query command : Re sponse CONNECTIONINTERVALI:Para

Para: Connection interval (range:

AT+GCMA\CR\LF Description | = ¢ '
871600, unit 1.25 ms)

Example: Send command AT+GCMA, return the current connection
interval: CONNECTIONINTERVAL: 16 (default is 16)

AT+SCMA
AT+SCMA: Settings — maximum connection interval
Setting command: Response Ok
AT+SCMA-+Para\CR\LF | Description Pgra:Connection interval (range:
ara 81600, unit 1.25 ms)

Example: Set the connection interval to 100ms. Then send the setting
command: AT+SCMA+80, return after the setting is successful: ok

AT+GPWR
AT+GPWR: Query — transmit power
Query command: Response Tx_power:ParadBm
AT+GPWR\CR\LF Description Para: 0 or 1 or 6

Example: Send query command: AT+GPWR, return current
transmit power: Tx_power: 6dBm

AT+SPWR
AT+SPWR: Setting — transmit power
Setting command: Response Tx_power:ParadBm
D intion Para:Input 0,or 1,or 6
AT+SPWR-+Para\CR\ILE | ' PH1o1

Example: Set the transmit power to 6 dBm. Then send the setting
command: AT+SPWR+6, return after the setting is successful:

Tx_power: 6dBm

13
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AT+ GURT
AT+ GURT: Setting - serial port baud rate

Setting Response UARTBAUDRATE:Para
commands Description Pa(ralzs)e.ria9l6p((;16t baud rate is one of the Following 5
AT+ GURT\CR\LF (2) 19200

(3): 38400

(4): 57600

(5): 115200

Example: Send query command: AT+ GURT, return: UARTBAUDRATE: 9600

AT+UART

AT+ UART: Setting — serial port baud rate

Setting command:

AT+UART+Para\CR\LF

Response

Ok

Description

Para: The serial port baud rate is one of the following

five ( 1 ): 9600

(2): 19200
(3): 38400
(4): 57600
(5): 115200

Example: Set the baud rate to 38400. Then send the setting command ATHUART+38400, and return ok after
successful setting. (Note: After setting a new baud rate, the baud rate of the serial debugging

assistant should also be adjusted accordingly, in this case, it should be adjusted to 38400)

AT+GCMI

AT+GCMI: Query — minimum connection interval

Setting command: AT

+GCMI\CR\LF

Response

Ok

Description

Para: connection interval range:

871600, unit 1.25ms

Example: Send query command: AT+GCMI, return: OK

AT+SCMI

AT+SCMI: Settings — minimum connection interval

Setting command:

AT+SCMI+Para\CR\LF

Response

Ok

Description

Para: connection interval range:

871600, unit 1.25 ms

Example: Set the connection interval to 100ms. Then send the setting
command: AT+SCMA+80, return after the setting is successful: ok

%14
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AT+CONB
AT+CONB: Disconnect
Setting command: Response CONNTIONISBROKEN
AT+CONB\CR\LF Description| None

Example: Send disconnect command: AT+CONB, return: Connectionisbroken

AT+REST
AT+RSET: Module reset
Reset command: Response None
AT+REST\CR\LF Description) None
For example: send the command directly: AT+REST, you can reset it.

AT+RSET
AT+RSET: Restore factory settings
Setting command: Response None
AT+RSET\CR\LF Description| None
For example: send the command directly: AT+RSET

4.3 AT command test
4.3.1 Test environment setup
(1) Tools can be used:

Serial debugging assistant sscom32 (version 1.0.0.1), use Baidu to
directly search and download “serial debugging assistant sscom32”, open the
application directly after downloading, no need to install.

Android mobile phone: equipped with Bluetooth test software such as BLE
reader, (BLE reader can use 100

Search for ”"BLE reader” online has a lot of download links) Apple system
tools: equipped with Bluetooth test such as “LightBlue”

Software, LightBlue can be downloaded from the Apple app’ s “APPStore”

software.

15 71 43 1
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Step 1: Open the “APPStore” software on your iPhone

Step 3: Enter Light Blue in the search and click Search

ASME T FF5D8 [T
| Light Blue o
light blue
14814 Jight blue

light blue - business management s...
light blue software Itd

my night light blue

; w 2 b & 3 : |

#@- ._@/# abc  def Q

123 ghi ikl mno = 3

& pars jﬁﬁﬁyz L
@ 0 = 15

Click Search
T 507

Step 2:
ESIME T

oy 4117 &
(1 s

AR

xSIME = s TF45:08

£, Light Blue

Punch Through

| LightBlue Explorer - .
Bluetooth Low Ene... [ TH J

@ LW

Step 4: Download and install LightBlue

CoEE .

152 T ©

Lgtnidiim
Tarmm——_an ey
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(2) Environmental construction

) Connect the serial port module, the F-9688 module pin diagram is shown above

» Query the serial port number:

Step 1: Under win7 system, right click on “Computer” , select “Properties” , click on
Properties to open the following interface.

@C) (8« Zw=s » 2%

WA W

EHIEREER Windows 7 tEfliR
i -nﬁﬂa‘_——-—-—"——_ EFS © 2009 Microsoft
“' 1"_: _ Corporation. FERTENEL
Y neeE Service Pack 1
W =mEe
¥ EEEHE
SEsR =i
BfFno SLE: EFEEGhostWin? ( 320785805 )
Windows Update 2013FERSR
BB TE 8BS oem
R EGnRAaE

i

Step 2: Click on “Device Manager”

= REEEE

P =) FEH(V) #EH)

= m HMm

423 CPFEWOJISVSLNYT
.- § Cebal controlled devices
g IDE ATA/ATAPI 25128
R st

» 7F &0 (COM 0 LPT)
oM HE,

> M R

b @S

b EE. DS

Wi Cos T T sk I

to enter the interface shown below.

(=@ =]

#

b=l
H

p=i



F-9688 V3.2.0

Step 3: Click on the “Port” option, you can see the CP210xUSBtoUARTBridgeController (COM3), COM3 is
the port number, note: it is a variable number, so different device port numbers are not the same,

according to their own Precisely, write down the port number you found.

& pEnEs o [@]
THE BER) BBV BEH)
s |7 HE &

4 = CPFEWOIJIBVSLNYT
§ Cebal controlled devices
4 IDE ATA/ATAPI 53138
@ &=
o REREE .
& s FHFEEEMHROS
P Bt
4 YJ &0 (COM ] LPT)
T3 CP210x USB to UART Bridge Controller (COM3)
Y BEEs0 (CoM1)
i =g =1l
L e
— &2
§ FE. S

Step 4: Open the serial port debugging assistant sscom32 in the accessory, set the baud

m

rate to 115200 (Note: F 9688 transparent transmission default baud rate is 9600), select

the port number you just found under the serial port number option, and click to open

Serial port button, the environment is set up, the serial debugging assistant environment

settings are as shown below

IE:E SSCOM3.2 (e = ), ETahttp:/fwww.mcu3l.com, Email: mc.. =]
| E

oMl 4539600

=02

/ z
BT | EEED | SRRSO T mET
| &BOS @ =@L0 | za | WWW.McUS1.cOM e |
'i.ﬁﬁg 300 ~| [ DTR ™ RIS | [HBAsscoms. 1247 ] ‘-Tf,ﬁh'ﬁzliUS_Bl%#Eﬁ?Eﬂ'
[Feiets e . PCETHERPEIS ¢ PCBTHERHE VR [ER]
(dRfuls v omEEE 1 m R i ssconiE e e T T BB S AN bR
E=AR | oErgiE M OEBRHT  mim—-E2 AreE s AIEE. chEE S
| gt [None  ~ | EREHIME: S AR OB FEAEAI00 : 800055315 GRS
|t None _~ | [012345678

K

ww.meuS1.cor [$:0 R:0 |cOM3E#17F 9600bps 8 [CTS=0 DSR=0RL

%18

SO
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4.3.2 Query command test

Because the use of various query instructions and basic instructions is basically the
same as the steps, so here is only to explain the use of the query—module master—slave
mode instruction, and the rest of the query instructions and the use of the basic
instructions refer to the query—module master. Use of slave mode instructions.

(1) Query - module master-slave mode: instruction: AT+ROLE

Step 1: In the “string input box” of the serial debugging assistant, enter the AT

command of the query-module master—slave mode: AT+ROLE, and click “send”

Iﬁh SSCOM3.2 (BB = NE( ), EThttp:/fwww.mcu3dl.com, Email: mc.., | [=] @

&

AT+ROLE -
R
e A T v | ReE0 | B8E0 ) mes
BOs |con: ~ @ Zins0 | EEH,J‘ | WWwWw.McUs1.coM I'E
sz (o000 ~| [ DR [ EFS | LFERASSCONS. 1255 1 ST USEE T |

o I == N A i ceisf Dagnisaisal G
|| Y| M hErkE VSRS R ES e AIIRIET. AR S
st [None | UEREE: ¥ A O ETERE FE SN0 - 500058315 CREHA
itz [None || ATHROLE

ww.meuSl.cor (5:0 (R:0 COM3EFTFT 9600bps 8 |CTS=0 DSR=0 RL

319 71 3£ 43

p=i|
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Step 2: After clicking the “Send” button, you can see that the serial debugging assistant displays
the working mode of the current module: ROLE: SLAVE, the function of the command is correct.

I\h SSCOM3.2 (B2 NE( ), Ehttp:/fwww.mecuSl.com, Email: me.. |- = | =]
ROLE:SLAVE "
BROBFET

TR | it =EVH | #FE0 | FEE0 | EEE
BOS cows | @ ZEE0 #Eah WWW. McUS51 .COM e

: <1 o TS | CFRhsscons. 1207 1 SRR USHE SRR TR !
ﬁﬁﬁ_ 0 = e ]h_—— el PCEFTHERRE S Y POBFTHERNHEZE 7ot [P )
| #rigfu |5 ~i T EREE .- /'_ i sscOMEZ HES T THETE VAl FE &
| BLEf |1 < T omekiE W ORESHT T ES ArEE T AIIDENR. AlRE S
| #asi [None = by | 3RS hOBhEEE IS AI00 600055315 R
Ftad None = || [ATHROLE

rerw.mcu51.cor 5:9 R:12 COM3E#I7T 9600bps 8 [cTs=0 DSR=0RL

4. 3.3 Setting command test

Since the various setting instructions are basically the same as the steps, only the setting—
connection interval instruction is used here. The rest of the setting instructions are used by
reference to the setting—connection interval instruction. (Note: When setting the baud rate, when
the baud rate is set, you need to reselect the new baud rate in the baud rate option of the serial
debugging assistant.)

(1) Set the connection interval, command: AT+ SCMA+Para Description: Para: is the
connection interval to be set. Here, for example, set the connection interval of the

module to 100ms.
Step 1: Enter AT+ SCMA+60 in the “String Input Box” of the Serial Debug Assistant

and click “Send”

ik sSCOM3.2 (fEE S NE(T T), =Whttp:/fwww.mcuSl.com, Email me.. [= | &

| - | BEFHEEX |mOEs |
HEX FHF i
v 12 00 FF &8 1
I |output string 2
[ |AT+GURT 3
[ |AT+EOLE 4
[ |o1z3456Ta g
[ |[AT+SCHA+ED g
L T
[ 8
[ a
[ BzhEfeiE, ElE: 1000 g
T3 i BT | 8580 | SeE0 | mET
gnsfos -] @ x@en| _mm | WWW.MCUSI.COM — BE
(%00 <[ M DTR [ RIS | CFE0550005. 1247 1 ST USBRRTSEA!

BT T o |PCEATHEERERST OB T Tl [ak ]
|#hiefu |8 ol T omEsE 1 meR HOfET S HSSCon s e T T BT AR B
| Lt faz |1 | T mErsE M ERERT [T —ES A T AITIEE. alEaS-
lfetafe [Mone | =RIEEIE:  AE DRI FEIEA0g . 500055315 CRIER A

|t Nore v || [ATHSCHA+ED

naw.meuS1.cor | 5:0 R:0 COM3EFTFT 9600bps 8 [cTs=0 DSR=0RL

2071 L4370
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Step 2: After clicking the “Send” button, if the serial debugging assistant displays OK,
then reset the 9688 module.

I\E SSCOM3.2 (e =& ), Eahttp:/fwww.mecuSl.com, Email: mc.. | = | [=]

DE « | BETFEREN ']Euﬁ*i} i
HEX cria=2 =i
¥ |1z 00 FF &5 1
[ |output string 2
[ |AT4+GUET 3
[ [AT+ROLE 4
[ |p1z345RT7E 5
[ |AT+SCHMA+ED £
L 7
[ g
{1 g9
[ HahgiresE,  @fR: (1000 g
R | s BEEE | 3EE0 | EeE0 T mET
202 con: ~| @ =i@s0 | zgh | WWW. McUs1.CcOM ik
iz (900 ~| T DTR ™ RTS | [HBAss5000s. 1257 1 FiMREUSEE Hhr5EA,!

1B gz | mes ECEATHAPZS Y PCETHAHE Al [ER]
ele | CommmiE 1 R Gnmessommieae(ea T TRIREY ANVES
El vl g MOEEHT | mEm—A RS e pIIEE sS4
ki None  ~ crEE] | A AR FEISAA00 500058315 GO
el [None  w | |AT+SCHAYED

nww.mecu3l.cor|5:12 R:4 COM3EFIFT 9600bps 8 |CTS=0 DSR=0RL

Step 3: After resetting the 9688 module, query the connection interval of the F-9688 module (see 4.3.2
for the query method). The query result is shown in the figure below. As shown in the figure below, the
connection interval is successfully set to 60 (unit : 1.25ms), is 100ms.

Iﬁh SSCOM3.2 (1= MNE( ), Eldhttp:/fwww.mecu5l.com, Email: me.. E”EI

COH 60 -« BEFTHEEX | S0 |
HEX FE B
W |1z 00 FF 83 1
[~ |ontput string 2
[~ [AT+GURT 3
[~ [AT+ROLE 4
[~ |otz34567a 5
[ |AT+GCNA g
I 1
r g
r g
[ BehiEreE #1000 g
IRH e ErEvH | B3EE0 | SEE0 [T mET
BOS comz ~| @ xiERO | zEh | WWW McUE1.cOM Rafe
sz |00 ~| T DR I BIS | [FERAss00ms. 1206 1 SR USHE 304,

e e | PCEFTHEAIZRART PCBFTHEE R TRl [ER]
deimzle vl o 1R aeescome e TT #Em S ANEES
(RS T || g VW OREEST | Er—-ES AreE s AIoeel. aiEE S
s [Mone v || SETRERHIOGE: |CUEEEDD] S AMENOERES FHSAT00: 00056315 LR
S | More v | |AT+GCI'|'Iﬁ.

nw.meu3l.cor|S:9 R:8 COM3EFTFT 9600bps 8 |CTS=0 DSR=0RL

%21 71 3k 43

p=i|
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(2) Set the baud rate, command: AT+ UART+Para Description: Para: is the baud rate to be set. Here, the
baud rate of the module is set to 115200.

Step 1: Enter AT+ UART+115200 in the “String Input Box” of the Serial Debug Assistant and click
“Send” .

I\h SSCOM3.2 (B2 NE(T 1), hhttp:/fwww.meuSl.com, Email: me. | = || &

FEFHEEN | BOEH |
HEX cati=2 ik
¥ |12 00 FF a8 1
[ |output string 2
[ |ATH+UART+1 15200 3
[ |AT+ROLE 4
[ |o12345678 5
[ |AT+GCMA S
[ 7
[ 8
[ a
[ BEhEFRE.  @EfR: 1000 g
IR | s RERH | BEE0 | EE0 T mET
BO2 com: ~| @ x@EA | zEn | WWW. MclUs1.coM fafe
s 900~ I DTR I RTS | [HRHAsscons. 1247 1 3R USEE$RA TR, !

mmale -]z [T mer R as
(B 1 Y| [ omEgE VO OEEST | eim—ESNreE T AIeal. sime S
s |None | SERFE&IAE: S AR TN ENTEEE PSRN0 500058315 CROEERS A
bl [None v | [ATHIART+115200

nww.meuS1.cor |5:0 R:0 COM3E$TT 9600bps 8 |cTS=0 DSR=0 RL 7

Step 2: After clicking the “Send” button, if the serial debugging assistant displays OK, then reset the 9688
module. -

I\ﬁ SSCOM3.2 (fEE = ME ), £@hitp:/fwww.mecuSl.com, Email me.. | = | &

0K | BEEFEEN | mOsy |
HEX R Bk
v |12 00 FF &8 1
[ |output string 2
[ [ATHUART+115200 3
[~ [AT+EOLE 4
[ 012345675 5
[ |AT+GCMA ]
I 7
[] 3
[ a
[ BahEIreiE.  @F: 1000 s
A | BETH | #FS0 | a0 T EEs
g0 [cm: ~| @ Zi@As0| zah | WWW. McUs1.coMm FRE:
Eﬁﬁﬁ BEDD - | I_ DTH J_ HTS | K'H'%EESSEDMS 12_&&] ;ﬁ.ﬁELEBi%ﬁK}Em'

e e ; FCEFT#EARE R T FCETHEM R 7 RI! [ER]
T ACHIE s - v I e e ST
| {21 |1 || mExEE VORENT i EEArE o RITIETe. slifE St
s (Mone - || SERFEEIAE:  ([CUEEETD] [ AEH0EAEE FHSAN00: 500058315 CRERA.
seias] [Mone || [ATHUART+ 15200

nvw.mcuSl.cor|5:16 R4 COM3E#TIT 9600bps 8 lCTS=0 DSR=0RL
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Step 3: After resetting the 9688 module, re-select the serial port assistant baud rate to 115200.

i 55COM3.2 (fe2:ENE(T 1), Tohttp:/fwww.mecuSl.com, Email: me.. = | & @

- | BEFHEEX |@0Es |
HEX FEHER i
i [tz o0 FF @@ 1
[] output string 2
[ [ATHIART+115200 3
[~ [AT+ROLE 4
[™ |n12345678 5
[ [AT+GCMA B
L] =
2 ] B
ERTRIFSED 115200 u i)
[ [ SefiEieeE.  BhE: 1000
| .
IR | [ wETH | BEED | SE0 | mET
gOsfom -] @ xiEeo| | WWW.MCUSI.COM B
@isEz (9600 ~| [~ DTR RS | CHERASS00NS. 1247 1 FiHE USBR AR LY
et ey | FCET#ERRZ R ? PCEFTHEEHIE v [ER]
galE v rommgx 1w nmeronfeaeleaT T REE AN
Bk 1 | M mEesiE M OREESHT | mEm—i-EE AreE s BInelE]. sifEE
[4rasis (More || S=RFEHIIE: S AREhIEME FEASANA : 500058315 GRIER A
i [None v || ATHUART+115200
vw.meuSl.cor |S:0 {R:0 COM3EFTF 9600bps 8 [cTs=0 DSR=0RL

Step 3: Description: The examples that follow are based on a baud rate of 115200.
Fi. Serial port transmission test

5.1Serial to Bluetooth transmission test

(1) Data transmission based on Android system

Step 1: First, open the “BLE Reader” software on your Android phone and find your Bluetooth
device in the BLE reader. (The default name is: BK3231S SPP), and click Connect. If you need to
pair when connecting, the default password is 123456. After entering the password, click OK. If
you don’ t need it, skip this step.

01:AC:78:E6:3A:0B

-59dbm

[&a .
0201060302E0FFOC09424B33323331535F53505000000
000000000000000000000000000000000000000000000
0000000000000000000000000000000000

BLE-LED

01:22:33:44:5A:C6
-93dbm
rr&a.

N2N1NAN2NTNANANAAAMNARINANASAANNNNNNNNNNNNNNN
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B BCXiEK

EERNT :
CC2541_SPP

BAZRENEFH

Step 2: After clicking OK, if the phone screen first displays ConnectSuccess and then displays Service
Discovery Success, then Bluetooth is connected.

ERACH

(- JEERTES

General Access
00001800-0000-1000-8000-00805F9B34FB
Instance |d:0

Type:Primary

General Attribute

00001801-0000-1000-8000-00805F9B34FB
Instance Id:0

Type:Primary

Device Information
0000180A-0000-1000-8000-00805F9B34FB
Instance Id:0

Type:Primary

Beacon

0000FFF0-0000-1000-8000-00805F9B34FB

Instance 1d:0 . o
EERINET

Service Discovery Success!

Type:Primary

2470 443
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Step 3: After connecting Bluetooth, click the Beacon button to open the service.

General Access

00001800-0000-1000-8000-00805F9B34FB
Instance 1d:0

Type:Primary

General Attribute
00001801-0000-1000-8000-00805F9B34FB
Instance 1d:0

Type:Primary

Device Information

00001 80A-0000-1000-2000-00805F29B34FB
Instance 1d:0

Type:Primary =1 5 0

Beacon e—"

O000FFFO-0000-1000-8000-00805F9B34FB
Instance 1d:0
Type:Primary

Step 4: Click the Beacon button to open the service and the interface shown below
will be displayed. Click the Passconde button again.

R T .473%m 18:01

@ srmi= 67

TX POWEF‘.. PR FFFe
0000FFF4-0000-1000-8000-00805F9B34FB
Instance Id:0

Property: Read-Encrypted Write
Permission: Read Write Notify

325 71 3£ 43

p=i|
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Step b: After clicking the Passconde button, the interface shown below will appear.
Click the ”Start notification button” again.

ao 3 g TERME

G |

(B ittt
iRy

Client Configuration
00002902-0000-1000-8000-00805F9B34FB

Char
00002901-0000-1000-8000-00805F9B34FB
FEE:
7
FH®: o T AEAD
Format:
SRR \“\\‘

15EHY EA FreaiE A

Step 6: After clicking the “Start Notification Button” , the interface shown below will appear, that
is, the notification will be enabled.

ao @ 3 & TRRMEsm 09:30

(@ st 56

ARSIz

Client Configuration
00002902-0000-1000-8000-00805F9B34FB

Char

00002901-0000-1000-8000-00805F9E34FB

A

g FRENENAE
FiHE:

Format:
EENAT(E): 2015598 46 AMO:30:37

1AL YN E LA

326 71 3£ 43

p=i|
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Step 7: Enter 18 bytes of transparent data in the

“string input box” of the serial debugging

assistant. In this example, enter the 18 bytes of data with the data: “012345678901234567”
“Send” .
Ilk SSCOM3.2 H’EE'E’J\E[] dis ﬁhﬂprffmv.n\cuﬁ»l.com Email: mec... "
[ ~ | BEFHEEX | BOEH |
HEX =i Eix
™ [p12345ATEa01 234567 1
[~ [AT+CONE 2 |
[ [AT+UART+300 B
[~ [AT+EEST 4 |
[ [AT+GAID e
[ [AT+SPYER+D 6 |
[ [AT+GavT B
[~ [aT+savI+z00 & |
L R E __ AT+GHAN :?:
. wigmg || GHEFEE @R 1000 . |
r | L — .
AT | TR s | BFE0 | BSE0 [ mET
B/Oe oo~ =@mea | =g | WWW. McUS1.cOM FaTE i
|sgrtszz [115200 ~|| 14 OTR [~ RTS K SSCONER iR E A A BIS. D0,
: T ’“‘“'““ e IEhISTMIZ FELTNAR, P USBERO, »inT TRES
| FIigf |8 i ERTRIE 1 s/ [T & Twww. d::cia. comfszcom/ sscomS, DE:.J
et vl ez ©OEEWT
tsia[None - | SREE: [ EA | EUAUBMPCHTE R R HRS
|t None _~ || [0123458T890123458T
ww.meuS1.cor|S:0 R:0 |COM3B#IFF 115200bps [CTS=0DSR=0RL

and click

Step 8: After clicking Send, you can see the data transmitted through the Android

phone.

Ry

Client Configuration
00002902-0000-1000-8000-00805F9B34FB

Char
00002901-0000-1000-8000-00805F9B34FB
+75#51:303132333435363738
FrE:012345678 BB AHE
Format:
1% EYRTE): 2016498 5H 18:05:41

IREY EPN EAlSt]

§

Hex:303132333435363738393031323334

3536370D0A

(012345678901234567
)

p=i
H

#

=
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(2) Transparent transmission test based on Apple system

Step 1: First, open the “Light Blue” software on your iPhone, find your Bluetooth device
in LightBlue (the default name is: BK3231S SPP), and click Connect. If you need to enter the
connection password when connecting, the default password is 123456, enter the password.

¥ SIM F T45:24 @ } 18% 0

sort  LightBlue | Explorer Filter

Peripherals Nearby

BKGE2315_SPP

-63 | senvice

SimpleBLEPeripheral

-84 | service

BLE-LED

-9 NoO services

Step 2: After clicking OK,

will be displayed.

< Back OxFFF4 Hex

BK3231S_SPP

sSpp device
UUID: FFF4
Connected

READ/NOTIFIED VALUES

Read again Stop listening
0/8.8.0.0/0 00006880 0600008e00e060006600e000000000008600000

17:25:32.358

WRITTEN VALUES

Wirite new value

if the connection is successful, the interface shown in the figure below



F-9688 V3.2.0

Step 3: Under the current interface, pull down, pull to the lowest end, you can see
the interface, and click the UUID option for FFFA4.

Software Revision String
O1.1

System 1D
<00000000 00000000

Regulatory Certification Data List
—fe00B578 70657269 6d656e74 616c>

PP 1D
<010e0012 340167 >

UUID: FFFO

spp device
Properties: Read VWrite Notify
LuIbD: FHFE4

Step 4: Click the SPP device button to enter the interface shown below, and then click
the “Listenfor notifications” button to open the notification.

BK3231S_SPP

Spp device
UUID: FFF4
Connected

READ/NOTIFIED VALUES

Read again Listen for notifications
000000000000000000000000000000000000C0000000000000

17.25:32.358

WRITTEN VALUES

Write new value

#2971 43T
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Step 5: After clicking the
notification will be enabled.

% SIM & T45:26 @ 7 R 17%ILC
< Back OxFFF4 Hex
BK3231S_SPP

spp device

UUID: FFF4

Connected

READ/NOTIFIED VALUES

Read again

Stop listening

0000000000C0000000C00000000C0000000C000000000000

17:25:32.358

WRITTEN VALUES

Write new value

Step 6: Enter 20 bytes of transparent data in the

“string input box”

of the serial debugging

“Start Notification Button” , the interface shown below will appear, that is, the

assistant. In this example, enter the 20 bytes of data with the data: “01234567890123456789” and click
“Send” .
I sscoms.2 (fF¥:B/h&E(TT), EFhttp://wwv.ncubl.con,... [ |[BX]
EETHEEY ]$Dﬁﬂ1
| HEX TR EiE
[ |[ATH+SPCDH212045 il
[ |k 2
[ [AT+EAUT+O 3
[ |[AT+SITDH1Z3456T390123456T80 4
[ |AT+SWOT+HOO, 09 5
[ [AT+SETM+2015,00,00,05,59,30 6
[ |AT+GLFM T
[ [AT+SLEM+1 &
[ [AT+G#OT 9
[ [ATHZALD 10
[ 1111111111222020000035333333: 11
[ |[AT+ROLE 1z
[ [AT+VERS i
R N E S EREE [ BehiEttEiE, [EfE: ISD ms
i l
Hiﬁﬁif#ﬂ 54 2. HBERE EETH | BEEO0 | BHrE0 T EmET
B0 [com3 @ FEBO| #E | WWW MCUSI.com P
P ' <IDOCTYFE HIWL PUBLIC “—//#3C//DTD HIML 4.
| <HTML»<HEAD*<TITLE*Hot Found</TITLE}
26T |HIML><HEAD><TITLE Mot Found</TITLE>
= TML><HEAD ><TITLE Mot Found</TITLE>
ﬁgﬁm Mone - % I ML}G‘[EJ’.D><TITLE>HD1; FD'L'IILdgTITLE>
FiEEl None - 012345675901 23456780
wiww. menS1. com (3160 E:0 COMEFTH 115200bps & |CTS=0 DSE=0 EISD=0 .
e ———_
23070 43T
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Step 7: After clicking Send, you can see the data transmitted through the Apple
phone.

7 SIM & T45:26 @ R 17% T
< Back OxFFF4 Hex

BK3231S_SPP

spp device

UUID: FFF4
Connected

READ/NOTIFIED VALUES

Stop listening

3031323334353637383930313233343536370D0A
17:26:19.420

17.25:32.358
WRITTEN VALUES

Info 1) PunchThrough Log

Step 8: Click the Log button to view all transferred data.

H531 7 H43 T



F-9688 V3.2.0

5.2Bluetooth to serial ransmission test

(1) Transparent transmission test based on Android system
Step 1: Open the serial port debugging assistant, set the serial port debugging assistant
according to the method of 4.3.1, and then select “HEX display” .

fk SSCOM3.2 EE= 2 ), Eahttp:f fwww.mcuSl.com, Email: me... |_|:|_||_E_||__23._|

-

TEEHEXE T

TR | R EEv | REE0 | % AT
#nsfos -] @ xXasn| mm | WWW MCUST.COM 4R

: = {IDOCTYFE HIML PUBLIC "-//W3C//DTD HIML 4.
E'ﬁ% RIS | TH LT s | HINL>HEAD>STITLEDWot Found</TITLE>
| #irigh |8 v|| T mEhd&iE [1000 MK | o HEADS<TITLE Not Found</TITLE)
|21k 1 || T oEegE | EEET THML><HEAD ><TITLE Mot Found</TITLE>
| fps(s (None  ~ || SETTERHIAAE: ML><HEAD><TTTLE>Wo+ Feund</TITLE>

At [None v || 2222200000

aw.meuS1.cor|5:0 R:0 COM3E#TIT 115200bps |CTS=0 DSR=0RL

Step 2: Repeat the steps 1 to 4 of the transparent transmission test under Android in 4.2.13. After
the operation, enter the interface shown in the figure below, and then click the Write button.

ae i 2 & TBE Mo 09:30

{ BT e

iRyl

Client Configuration
00002902-0000-1000-8000-00805F9B34FB

Char

00002901-0000-1000-8000-00805F9B34FB

FtE:

Tt

FFR: \ e
Format: =5 A fui

WRHLETE):

B BA FriaiE

3271 4£43 70
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Step 2: Click the write button to enter the interface shown in the figure below.

BLE 0000FFF6-0000-1000-80
Reader 00-00B05F9B34FB

B WAV i1 HOD & P pravrin - oE-3hid
L  mEEE
. pPx0123456789ABCDEF

i e

Step 3: Write the data to be transparently transmitted under “hexadecimal:
0x” (Note: the written data must be hexadecimal). In this example, the
following data is written:

”010203040506070809010203040506070809010203040506006070809010203040506070809”,
write After confirming the data, click OK and it will be sent out.

D000FFF&-0000-1000-80
00-00805F9B34FB

+HE0x A5l F 2 £4A740

01 nzuamuiﬁéﬁ%@%w 020304

05060708090102030405060708
~09010203040506070809

P EER Ny

#
w
)
=i
P
&
=
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Step 4: After clicking OK, you can see the data just sent in the serial debugging assistant.

ik sscoms.z (5= =NE(T 1), =Ehttp:/fwww.meuSl.com, Email: me.. = =&

01 02 03 04 05 06 07 05 03 0L 02 03 04 05 05 07 03 00 0L 02 03 04 02 06 07 08 09 01 .
07 03 04 05 06 O7 03 D3
I ST AR T AR
I3 | e BT | fFE0 | ERE0 VO EET
FOE ooz ~| @ EREO | #EEh | Wwww MCU5T COM e |
-3§:}:§$-1152DD o oATS <IDOCTYPE HINL PUBLIC "—//¥3C//DTD HTWL 4.

<HTML><HEAD »<TITLE *Hot Found</TITLE>
R s o
#riEfs |9 | I SEREEE (1000 mAR e S OMEAD<TTTLE ot Found</TITLE>

f2itfi | v I HExkE [ OREESHNT TMLOOEADMTITLEWot Foundd/TITLE>
Fraets [None v || SERTERARE: ML><HEAD><TITLE ot Found</TITLE>

| Fotg) Mone v || 2222222222

1

lww.meusicor|5:0 R:36 [COM3E#T7F 115200bps [CTS=0 DSR=0RL

(2) Transparent transmission test based on Apple system
Step 1: Open the serial port debugging assistant, set the
serial port debugging assistant according to the method of
4.3.1, and then select “HEX display” .
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Step 2: Repeat the steps 1 to 3 of the transparent transmission test under the Apple
system in 4.2.13. After the operation, enter the interface shown in the figure below,
and then click the Write new value button.

ESIMF F L£49:04 @ 3 -
{ CC2541_SPP OxFFF4 Hex
CC2541_SPP

Characteristic 4
UUID: FFF4
Connected

' READ/NOTIFIED VALUES 1

Raard amnain ictan far natifiratinne
Read again Listen for notifications

Log

Step 3: Click the Write newvalue button to enter the interface shown below.
x SIM £ = E#9:04 @ 3} .

£ OxFFF4 Edit Value

Hex

h (N D>|O
OV ]| o | || m
W ol |O|m
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Step 4: Enter the hexadecimal transparent transmission data to be transmitted, enter 7010203040506070809” here,

click Done "LSIME = b7 @ % m-
£ OxFFF4 Edit Value
Hex
010203040506070809]
D E
A B
7 8
4 5
1 2

Step 5: After clicking Done, you can see the data transmitted through the serial debugging
assistant.
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75+ mobile phone big data transmission
Service UUID: OXFFFO

Channel UUID: OXFFF3

specification:
HEAD Package nurr|ber Current pack%gelD Datal Data2 Data... Data... Checksum
HEAD is fixed at: 0XA1l
Number of packages: the number of data packets currently transmitted
Checksum: 0 minus the current package data and
E.g:
Send data 0123456789012345678901234567890123456789 (note that the data can not
exceed 128 bytes) is divided into 4 packets to send, the number of packets is: 4
loxat [4 |1 Jo |1 |2 [3 |4 |5 |6 |7 |8 |9 |oxap]
0-(Oxal+4+1+1+2+3+4+5+6+7+8+9)= 0X2D
loxat [4 |2 Jo |1 |2 [3 |4 |5 |e [7 |8 [9 [oxac]
loxat [4 [3 Jo |1 |2 [3 |4 |5 |6 |7 |8 |9 |ox2B]
loxa1 |4 |4 Jo |1 |2 [3 |4 |5 |6 |7 |8 |9 [oxaA]
Error return:
Head error:
| 0xA1 | 0XAS5 | 0x05 | OXOE | OXEO | oxc7 |
Check code error:
| 0XA1 | 0XA5 | 0x05 | OXOE | OXFF | 0XA8 |
Package erro:
| oxA1 | oxAs | ox05 | OXOE | f11D | Checksum |
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. PP and MCU Programming Reference

7.1 I0S programming reference

The module always broadcasts in slave mode, waiting for the smart mobile device to scan as the
master device, and to connect. This scan and connection is usually done by the APP. Due to the
special nature of the BLE protocol, scanning the Bluetooth connection in the system settings
is not practical. The smart device must be responsible for the management of the connection,
communication, disconnection, etc. of the BLE slave device, which is usually implemented in
the APP.For the programming of BLE under I0S, the most important thing is to read, write, and
turn on the eigenvalue (Characteristic, this is called channel). Direct control of the
module’ s direct drive function is achieved by reading and writing to the channel without the

need for an additional CPU. The connectionhandle of this module defaults to 0 and communicates

via UUID. The typical function description is as follows:

/%! . e
*  (@method writeValue:forCharacteristic:withResponse:

*  (wparamdataThevalue towrite.
*  (@paramcharacteristicThecharacteristicon whichtoperformthewriteoperation.
*  (@wparamtypeThetypeofwritetobeexecuted.
*  (wdiscussionWritethevalueofacharacteristic.
* Thepasseddataiscopiedandcanbedisposedofafterthecall finishes.
* The relevant delegatecallbackwillthen beinvokedwiththe status oftherequest.
*  (@see peripheral:didWriteValueForCharacteristic:error:
*/
- (void)writeValue:(NSData*)dataforCharacteristic:(CBCharacteristic*)characteristictype:(CBCha
racteristicWriteType)type;
Description: Writes a feature value.
NSData*d=[[NSDataalloc]initWithBytes:&datalength:mdata.length];
[pwrite Value:dforCharacteristic:ctype: CBCharacteristicWrite WithoutResponse];
/%!
*  (@methodreadValueForCharacteristic:
*  (@paramcharacteristicThecharacteristic for whichthevalueneeds toberead.
*  (wdiscussionFetchthevalueofacharacteristic.
* The relevant delegatecallbackwillthen beinvokedwiththe status oftherequest.
*  (@see peripheral:didUpdateValueForCharacteristic:error:
*/

- (void)read ValueForCharacteristic:(CBCharacteristic*)characteristic;

%538 71 $£ 43
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Description: Read a feature value.

[preadValueForCharacteristic:c]; /*!

*  (@methodsetNotifyValue:forCharacteristic:

*  (@paramnotify ValueThevaluetosettheclientconfigurationdescriptor to.

*  (wparamcharacteristicThecharacteristiccontainingtheclientconfiguration.

*  (wdiscussionAsktostart/stopreceivingnotificationsforacharacteristic.

* The relevant delegatecallbackwillthen beinvokedwiththe status ofthe
request.

*  (@see peripheral:didUpdateNotificationStateForCharacteristic:error:

*/

- (void)setNotify Value:(BOOL)notify Value forCharacteristic:(CBCharacteristic

*)characteristic;

Description: Turns on the feature value notification

enable switch.
[selfsetNotifyValue:YESforCharacteristic:c];
Turn on the notification enable switch

[selfsetNotifyValue:NOforCharacteristic:c];

Turn off the notification enable switch

/*

@methoddidUpdateValueForCharacteristic

*  (@wparamperipheralPheripheralthatgotupdated

*  (@wparamcharacteristicCharacteristicthatgotupdated

*  (werrorerrorErrormessageifsomethingwentwrong

* @discussion didUpdateValueForCharacteristic is called when CoreBluetooth
hasupdateda

*  characteristicforaperipheral. Allreadsandnotificationscomehere tobeprocessed.

*/

-(void)peripheral:(CBPeripheral *)peripheral
didUpdateValueForCharacteristic:(CBCharacteristic *)characteristicerror:
(NSError*)error

Description: This callback function is executed each time the read operation is performed. The
application layer saves the read data in this function.
Note: The best test BLE software for 10S is LightBlue, which can be downloaded to the source

code online.
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7.2 Android programming reference
The Android 4.4 system can be fully transparent to the Bluetooth 4.0 module.
Connectionhandle defaults to 0, communicating via UUID. Download the BLEDemo. apk on the
official website of Android and you can use the F-9688 Bluetooth module for serial port

transmission.
7.3 10S, Android, MCU , the parameter programmer need to know

Connection interval: connlnterval, a multiple of 1.25ms, with a minimum of 6 (ie 7.5ms) and a maximum of 3200 (ie
4.0s). Supervised timeout: supervisorTimeout, multiple of 10ms, minimum 10 (ie 100ms), maximum 3200 (ie 32.0s).
Must be greater than: (1+slaveLatency)*(connlnterval)

Slave latency: slaveLatency, minimum 0, maximum 499. Must be less than:

((supervisionTimeout/connInterval)—1) Features of different connection parameters: Both devices will run with high

power consumption and high data throughput. Waiting time is short. Connection interval. Both devices will run with

low power consumption and low data throughput. Or 0 Latent value: The slave device operates at high energy

consumption. The high latency value of the master device that can be quickly received from the device can be operated
with low energy consumption from the device without data transmission. The slave device cannot receive the data
master device from the master device in time. Can receive data from the device in a short time. Supervised timeout.
When the signal is weak or the signal is unstable, it can be “seen” in time. The connection is disconnected. The long

supervision timeout occurs. When the signal is unstable, the data is re-received within the supervision time. In the case

of a packet, it is considered that the connection is not disconnected. Suggestions and suggestions: The connection
interval can be simply understood as the interval at which two connected Bluetooth devices send a "heartbeat packet".
The Bluetooth device determines whether the connection between them is disconnected, that is, whether the heartbeat
packet arrives in time. For example, set connlnterval=100ms, slaveLatency=1, and supervisorTimeout=1s.
connlnterval=100ms, means that the Bluetooth host sends a heartbeat packet to the slave every 100ms, and the slave
responds once after receiving it. slaveLatency=1 means that if there is no data transmission from the slave, you can skip
the reply of the heartbeat packet and save power. supervisionTimeout=1s, for the slave, when it finds that it has not received the
heartbeat packet for 1 second, it considers the connection broken. The host said that when it sent 11 heartbeat packets in succession,
it did not get a reply and thought that the connection was broken.

According to the BLE4.0 protocol, the master device can send a connection update request to the slave at any time to change the
connection parameters. At the link layer, the update of the connection parameters is always initiated by the master, but the L2CAP
layer allows the slave to

The master sends a connection parameter update request. The BLE protocol allows the application layer to dynamically adjust
connection parameters based on actual needs, which results in corresponding power consumption and data throughput. Each time the
two Bluetooth devices create a connection, these three connection parameters are given by the host. For example, iPhone4S and
iPhone3, the connection parameters are set to: 24,0,72.

Convert it:

connlnterval=24%*1.25ms=30ms;
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slaveLatency=0;supervisionTimeout=72%10ms=7

20ms;

We see that the connection interval of the iPhone is relatively short, so the data throughput
is large, but the energy consumption is relatively large. The average current is about
900uA~1000ud, the supervision timeout is 720ms, and the connection is quickly detected. In
addition, the connection parameter values set by the Samsung galaxy S3 are 54, 0, 42. According to
experience, the slave latency setting value is generally lower or 0, and the supervision timeout is
generally not too long. The connection interval can be set according to different application needs.
With less data exchange and power-sensitive applications, the connection interval can be set longer. In
summary, for the setting of BLE connection parameters, you can experiment more and get a set of values
that are satisfactory in terms of data throughput and power consumption. In addition, when the module is
connected to an i0S device, Apple stipulates that the connection interval parameter of the Bluetooth
accessory of the i0S device must comply with Apple’ s regulations in addition to the requirements of the
Sig group:

connInterval*(slaveLatency+1)<2seconds connInterval>20ms

slaveLatency<4 supervisionTimeout<6seconds

connlnterval*(slaveLatency+1)*3<supervisionTimeout.

J\. Customized program rule conventions and reference circuits

1)Complete circuit diagram
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2) Partially clear schematic
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Jus Modification record
Document version| Code version| Change description
3.0.1 3.0 Software version changed from 2.5 to 3.0
302 3.0 I0 function change, AT command adds LED, low power control, module control
enable
3.03 37 Protocol stack version upgrade 3.7, change the problem that the device name is too

long, increase the mobile phone AT command, increase the error AT command prompt,
change the write attribute to within response

3.1.0 3.9 Increase PWM control and upgrade the protocol stack to 3.9

3.1.1 3.9 P00 change, change from ADCO to PWMO

3.2.0 4.1 Increase airborne upgrades, increase mobile phone big data transmission part, software upgrade 4.1
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