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1. MR

AR FR8000 SDK [ FHF & 6 5 . FR8000 SDK Ziz4T T FR8000 & 414 F _F 4k
6, 5 T BLE 5.0 SRR, o A FIANEIRS) DA K 1 R G % )2 OSAL %5,

1.1. &4 (b\>/

o

FR8000 SDK 224440 F ElFfx. SDK 4% T 5% 1) BLE 5.0 thisthk, ALFE a8
controller, host, profile, SIG Mesh #fi4). H 4 #ilAk 1) contr ziﬂost o LA
BAE R G 52 OSAL #2 AFE T U4, oK (3 @%Eﬁb%ﬂ profile,
LLK S FH 2 B BIFEARAD,  H12 DARAD R AR A, B RSt ity

e=p

Controller

Host-Controller Interface(HCI)

Link Layer(LL)

RF Physical Layer(RF PHY)

Al
D4
1-1 SDK Z5#94E &

1.2. B

FR8000 {77451 =24 ROM. FLASH. RAM #¥Jik, Hrh ROM BT A B A&
2, FESZH bootloader. BLE controller #B4r ¥hi#Z5 T fE; FLASH i@id cache H:#: 3
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A4 AHB 22 I, SR XIP (F kizdt), AT AR, A5 RTES%E; RAMAT
AAAERE I AT HR I I AR 5, X i T A SR 1) OB ARES GRS 7E R Gt A BT A
FLASH #5 it k) 4%,

X100 0000 TR
RAM 56KB
0x1100_DFFF

0x1007_FFFF

FLASH 512KB
0x1000_0000

1-2 TRz AL 45 AL
1.3. FLASH Z|q 4
FLASH %2 F-176% F PR 5 RIR 5 R IO B 2 o R A P OTA [k, 25 281 %

TR 7750 A5 R BE AL & 22 47 2L ECDH public-private key pair. IR
Key. B2 JaH] Link Key 2. i 3 i I 240 € N BE&H et 1 Bdlss.

_____ L S
_____ ) S
whim R & 4KB
BIX i {1
(offset SAR R E A
hEXK)
oxto00_oooo | NABMBII | axo

1-3 FLASH Z (a4
FEFPIER ST A IXERE A, FEHEAT OTA TR R8T B [ A7k A2 “B Xk 1R 43 1a)
[EfHE B “B XIEEER " 206, e R e Ja ARG TEE, |
bootloader $hAT [+, TR Ja B DXl 5 SR i B
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1.4. BAHER

B A5 ROM BT P A2 P R oy, H P P A7EfG(E FLASH #, Jf Hrl LB #2
£ FLASH bizt7. HESRESTVIEh 5, KRR &Ry T E . ATy
MW AN B R R IS AT IR

1.4.1. B3hHE

RKRGBINE LA EAE ROM 26, R 5561817 ROM H1#] Reset_Handler; A J5124T
ROM H#f] bootloader. Bootloader EEA M MIhAE: FikE LN FRLIR S (FERRF
TEREB BRI B M2 Dheé: kil FLASH H A, - FIWT e 15 75 E AT
OTA 55 11#% BN . Bootloader 7EAIIE] FLASH W I AL EMERE P 2 )5, B 2
FPHIN ML, RGBS PR . XM PITHRARISZE 40, app_boot 14
bootloader, app_entry BIJysRHUHI I RE e A\ ik .

int main(void)

{

void (*app entry) (void);

memepy ((wint8 t #)& jump table, (uint8 t *)app boot (), sizeof( jump table));
~ set MSP((uint32 t) jump table. stack top address);
/% do initialization */

app entry = (void (%) (void))( jump table. entry);
app entry();

MR FIANRAELD Fseil, A DR T E Jelt T P R ieliatl, B4sH P RE e
RW His Betaadt . ZLTEE . KBRS TE U2 RAM 55, K5 R 4057 7 A R bk s 21
P RAM Fpkiniiht s, B 2N HEAEEIA T user_main. XHHPATHIISSH LT

void app main(uint8 t index)

{

uint32 t *dst, *src, *end,
uint32 t rand num;

memset ((void *)0x40004000, 0, §*1024) ;
/% Init RW section */

dst = (uint32 t *)&Image$SER RWSSRWS$Base;
sre=(uint32 t *)&Load$$ER RWSSRWS$Base;
end = (uint32 t *)&Load$$ER RWSSRWSSLimit;
for(; (uint32 t)src<(uint32 t)end,)

[
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*dst++ = *¥src++;
/
/% init ZI section %/
dst = (uint32 t *)&Image$$ER ZI$$71$$Base;
end = (uint32 t *)&Image$SER ZI$$7I$$Limit;
for(; dst < end;)
{
*dst++ = 0;
/
/* copy RAM code from flash to RAM */
dst = (uint32 t *)&Image$SUSER RE RAMS$Base;
srce = (uint32 t *)&Load$$USER RE RAM$$Base;
end = (uint32 t *)&lLoad$$USER RE RAMSSLimit;
for(; (uint32 t)src<(uint32 t)end,)
{
*dst++ = *srct++;
/
/* copy reset handlers from flash to RAM */
dst = (uint32 t *)&Image$$ER BOOT$$Base;
src = (uint32 t *)&load$$ER BOOT$$Base;
end = (uint32 t *)&Load$$ER BOOT$SLimit;
for(; (uint32 t)src<(uint32 t)end,)
{

*dst++ = *srct++;

/% some other initialization */

/% set exception vector offset to RAM space */
SCB->VIOR = 0x11000000;

/% all interrupt priorities are set to 4 except BLE interrupt Is set to 2 #/
inte init();

/* Initial rand seed with internal TRNG */

void trng init(void);

rand num = trng init();

srand (rand_num) ;

/% jump to application code */

user main();

DL 520 B SEILAE ROM Al lib B, 6 F P @ T AR IR 2 $2 F RELE AT
user_main J& F MR —#4), 7EIX B A ARG S2PrI H il 8 A& BB A B
EN LY,

void user main(void)

{

/% initialize log module #/
log init();
/% initialize PMU module at the beginning of this program */
pmu_sub_init();
/% start lowpower RC clock calibration */
NVIC EnablelRQ(PMU IRQn)
pmu_calibration start (PMU CALI SEL RCLFOSC, LP RC CALIBE CNT);
/% set system clock */
system set clock (SYSTEM CLOCK SEL);
Jump table set static keys store offset (JUMP TABLE STATIC KEY OFFSET) ;
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/% Initialize ble stack */
mac_addr t mac addr,
mac_addr. addr[0] = Oxbd;
mac_addr. addr[1] = Oxad;
mac_addr. addr[2] = 0x10;
mac_addr. addr[3] = Ox11;
mac_addr. addr[4] = 0x20;
mac_addr. addr[5] = 0x20,
gap _address set (&mac_addr, BLE ADDR TYPE PRIVATE)
ble stack configure (false,
BLE STACK ENABLE CONNECTIONS,
BLE STACK RX BUFFER CNT,
BLE STACK RX BUFFER SIZE,
BLE STACK TX BUFFER CNT,
BLE STACK TX BUFFER SIZE,
BLE STACK ADV BUFFER SIZE) ;
/% Interrupt will be generated and should be handled during ble stack init */
GLOBAL INT START()
ble stack init();
gap_dev_name set ("FRS000”, strlen("FRS0007));
gap bond manager init (BLE BONDING INFO SAVE ADDR, BLE REMOTE SERVICE SAVE ADDR, 8, true);
gap set cbh func (proj ble gap evt func);
proj init();
/% enter main loop */
main loop();

1.4.2. =fEH

ESERAS TV 2 JG R G dt N B, EEARA 7 636 5 R E 5%, »~
B

_attribute ((section("ram code”))) void main loop (void)

{

while(l) {
if(ble stack schedule allow()) {
/*user code should be add here*/

/* schedule internal stack event */
ble stack schedule();
/

GLOBAL INT DISABLE()
switch(ble stack sleep check()) {
case 2:
ble stack enter sleep();
break;
default:
break;
/
GLOBAL INT RESTORE()

ble stack schedule backward()
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ble_stack_schedule Bl iR )N T, 1E1% R EUAE ble_stack_schedule_allow iz [7] true Hf
S, HTEREEREHNEGELHE. HPmEE 8 i Amda] PO B,
FEVERR R RPATEEATEEK Jlt+ ms), LU baseband 17/)% .

1.4.3. BEAR 5 Mg

B Je (1) ble_stack_sleep_check BEHRAG A U T R GUIRES 2 B AOVF3E A BEAR,
KA 0 REOSEA B T EA B A R (JLms) NARAELEIES . ARE]
FHI AT S5 55, A R IR I [R) A A AT 55 T BEAR B, IS 1% BRI BRI 2 3% [ 7T DA N BRI
g 5, 78 AT LAk N BERR IS 8 ] ble_stack_enter_sleep LA LAfEAS R GEHE NHEAIRZS, £5HE
MRS (B B B A P AR, RGSWMREE. £ RGEMRIEZ 5
ble_stack_schedule_backward &% T 52 B R Gk LT 55

TE 2R GLHERRIN B A7 B A3 MCU core #54bh TR B IPRAS ,  RIMAE MR 2 J= ) FH 0 4k
W EIATE A 8 T Bk GPIO W, LERERR 1 I % 75 2245 GPIO %€ A€ 1R
o N, FEFHE TPAEO: user_entry_before_sleep_imp Fll
user_entry_after_sleep_imp, . 7 M CEREAR T AT B f5 45 A, P AT DAZESX AN N LRI
TR R SR BLAT IR 2 sl XA BB SR Glan T, X B 2 ) B ST 1K)
FE RC I SRS HE T 55 9 -

_attribute ((section("ram code”))) void user entry before sleep imp (void)

{
pmu_calibration stop();
uart putc noint no wait (UARTO, ’s’);

}

_attribute ((section("ram code”))) void user entry after sleep imp(void)
{
log init();
vart putc noint _no wait (UARTO, "w’);

/% reinit 10 and peripherals */
NVIC EnableIRQ(PMU IRGn) ;
pmu_calibration start (PMU CALI SEL RCLFOSC, LP RC CALIB CNT);
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1.5. Ba3k

X5 FR8000 ke 73 BT K M BEFT B P2 BE Rl K3 5% . T R B BCSCRE PC HRE DB
Al J-Link $e B 773, Hb J-Link g5 3 #F keil 1 J-Flash B Fleski& iz

1.5.1. PC B OkEF

i T H: PCRex¥ . USB 8 H.
FE v — B, N boot R e il B 1 54N T HBHTHE,, AT HIIZ )G
AT DAHEAT 6 55 J5 A . BARERE LT
1. F79F PCuitf Mbest TH, @EBFIEMME 05, 5N DAT SO GEFEELRER bin
SR, BRIEITIFE T, BN E B

ShFrERE

ERATERE

1-4 RR T RAEHER
2. WP THEERETAMRIT A

Jral— B O T ER TXEREREG T PAO GO R RXD, RX R H K PA1
COBR I TX), SREHHYE VCC #2101 VBAT, fiJa itk
FHAR T KO T HEKR TX. RX. VCC. GND 55 #8347, SR N 2008
3. XM E PC THBETHIEAE T RmaEn “CgiER (flash)”, REREEA
FIr A 25 BRI AT R e si 1588y
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=0

WS coms E2Ei
e | 450800 =3
wgitias: ( 21EH (flash) BiESRE: 0
s RIER LETEERRE: 0
BE

SNDATIZHE

SAMKEYSTH

EREEEE
SABSRIrtble simple_peripheral.bingith  17:11:02

ESAKEYITEE
ES A protect_key_generator.

SAFERE

BERERT

ENSRR

B 1-5 R TRBEER

1.5.2. J-Link $83%

O F ) J-Link 5|15 PC6 (SWCLK) #i1 PC7 (SWOs

1.5.2.1. Keil+jlink £33%

FE T H: keil. J-Link.exe. FR8000.FLM.

7 4 3 FR8000.FLM A7 J87E Keil %% H = N #J ARM\Flash #4241, 2R)517E Keil L.
PR AT W R

1. %M J-Link /F AR T E

Keil T. B3 HF Flash, T4+ Config Flash Tools, 1 1-6 AR, £ Debug ¥

I, EFFJ-LINK/J-TRACE Cortex &3, & 1-7 ffix.
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SWCS  Window  Help

i 15 |

File Edit View Project Flash Debug Peripherals Tools
N | Loap
ST A @ | 4 o $8 Download ™R
. " Erase ﬁ % ’
Project | Configure Flash Tools...
E-£3 audio ~
speaker.c
adpem_ms.c
decoder.c

driver_uart.c
driver_wdt.c
-.[#] driver i2s.c

2 @

[&] 1-6 Config Flash Tools FIEIK

-
K Options for Target "basic_function”

)

Tevice | Target | Omtput | Listing| User | C/0#+ | Asm | Linker Debug [1ilieies |
" Use Simulator ~ with restrictions  Seftings T Use: [JLINK/J-TRACE Cortex Settings
I™ Limit Speedto Real-Time
¥ Load Application at Startup [+ Run to main(} [V Load Application at Startup ¥ Run to main()
Initialization File: Inttialization File:
I.\debug ini J Edit.. I J Edit..
Restore Debug Session Settings Restore Debug Session Settings —————————————————
¥ Brealpoints [ Toolbox ¥ Breakpoints ¥ Toolbox
[ Watch Windows & Performance Anafyzer ¥ Watch Windows
¥ Memory Display ¥ System Viewer ¥ Memory Display W System Viewer
CPUDLL: Parameter: Driver DLL. Parameter:
[sARMCHMEDLL | [sarmcmzOLL |
Dialog DLL. Parameter: Dialog DLL: Parameter:
[oem oL [ecmz [Tem.oLe [ecmz

Manage Component Viewer Description Files |

2. RERETID

)

SH:

Dewice I J-Link

oK | Cancel | Defaults | Help
7
Y
\/ é 1-7 Debug FiEH+
Cortex JLink/ITrace Target Driver Setup [ = ]

Debug |Trace | Flash Downlosd |
- J-Link / J-Trace Adapter S Dewice

[sae00i7 =] IDEODE | Device Hame il

SWDIU) @) 0x2BAD. .. ARM CoreSight SH-IE p |

HY I ¥a. 60 dll| ¥5 12f
Fif IJ—Link ¥9 compiled May

E T =D

hato C1k|

@ Automatic Detectic

10 cone: |
€ Menel Configurati Dovies Name: [ |
8ai | [ Detets| vpaste| TR len |

DawnI

tormect ! [Hormal

Cormect & Reset Options
’VI_ Reset after Conn

x| teset: [Hornal

=

Cache Options Download Optiens
|¥ Cache Code [~ Verify Code Downle
¥ Cache Memory | | | Dewnload o Flash

~Interface TCE/IF Misc
& U C IC/IP Hetwork Settings
- I moamcj TLink Infe
Sean | 127 . 0 a T | 0
Fing TLink Cnd

wE | B

| mme |

B 1-8 Fi A E
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3. 1E flash download #E W&t B % W

Debug ] Trace Flash Download I

Download Function

LOAD " Erase Full Chip ¥ Program

-‘1 & Erase Sectors

" Do not Erase

I Verify

Programming Algorithm

¥ Reset and Run

RAM for Algorithm

Address Range [

Description Device Size | Device Type |
FR8000 Flash 512k Ext. Flash SPI 10000000H - 1007FFFFH
Start: ‘ Size:
i | |

1-9 flash download FikIn-F

4. WCE{E A Debug Driver #1T flash [fI4E5%

kA Options for Target 'basic_function’

Device | Targst | Dutput | Listing | Vser

| oot | Asm

| Lizker | Debug  Utilities

lenu Command
& |Use Target Driver for Fiash Programming
— Use Debug Driver —

¥ Use Debug Driver

L

Settings ¥ Update Target before Debuggj

" Use Bxtemal Tool for Fiash Programming

Cummand.|

Arguments: |
-

Configure Image File Processing (FCARM):
Qutput File:

Add Cutput File to Group:

application j

Image Files Root Folder: |

™ Generate Listing

14

Cancel | Defaults |

Help
4

[] 1-10 Utilities Fi&In£
I DL C & AT PASEEAE Keil B IDE A 347 flash AR AR .

1.5.2.2. J-Flash 555

i T A

6.2 LL_ERRAH) J-Link.exe, FR8000.FLM.

1. 1£ JLinkDevices.xml H I F 75 B :

<1 -—>
<{!— FreqChip ——>
= ==
<Device>

<ChipInfo Vendor="FreqChip” Name="FRS000~ Core="JLINK CORE CORTEX M3~

WorkRAMAddr="0x11000000" WorkRAMSize="0x4000"/>
<FlashBankInfo Name="External Flash” BaseAddr="0x10000000" MaxSize="0x80000"

Copyright© 2021 g & i TR 2w
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Loader="Devices/Freqchip/FR8000. FLM~ LoaderType="FLASH ALGO TYPE OPEN” AlwaysPresent="1"/>
</Device>

2. 1F JLink %% H 3%+ 6 SEGGER\]JLink\ Devices\ Freqchip S #F3, JE#

FR8000.FLM A48 DL R[iZ A I T -

+ Windows (C:) > Program Files (x86) » SEGGER » JLink » Devices » Freqchip

~
£ BHaE R
|| FRBOOD.FLM 2021/5/6 13:30 FLM 37{% 49 KB

1-11 FR8000.FLM 7#H{iL &
3. FT7FJ-Flash, @& —ANHra0 LR

0 Nuam & Nuan data file here

of the following start options

[ 90 not show this messase assin

K\ETC/IF1ash/F1ash. csv] ...

List of MCU devices read

112 fEH TiEER 1
Kl Create New Project X

Target device

|Freachin FRE000

Target interface Speed

WD - 4000 ~ | kHz

1-13 Bl HT THEE 7R 2
4. £+ FR8000 {4 target device
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5.

EJ Target Device Settings ®

Selected Device: ARNT Little Endian v Core #0 v

Manufacturer Device Core NumCores Flash Size ~

Eta Compute ECM3631 Cortex—3M3 1 512 KB

Eta Compute EON3E3Z Cortex 3 1 512 KB

Faraday FABDGTE ARMD 1 F

FreoChip FRE00O Cortex3 1 512 KB

Glzallevics GD3ZEL3TE Cortexi 1 64 1B

Gigallevice ’Fqch‘—p‘FElDSTE Cortex—14 1 128 KB

Gigallevice | meruwelE103C0H CortexM4 1 64 KB

Glzalevics GD3ZEI3CE CortexiH 1 128 KB

Gigallevice GD32E103R5 Cor tex—4 1 64 KB

Glgallevics GD3ZEIU3RE Cortexi 1 128 KB

Glzalevics GD3ZEL3YE CortexiM 1 64 1B

Glgalevioe GD3ZEI3VE Cortex 1 125 KB

Glzalevics GD3ZEZI0CA Cortex¥E3 1 16 X8

igallevice GD32EZ30CE Cor texM23 1 32 KB

Glealevioe GD3ZEZ30CE Cortex 23 1 64 1B

Glzalevics GD3ZEZI0F4 Cortex23 1 16 XB

Gigalevioe GD3ZEZ30F6 Cortex 23 1 32 1B

Glzalevics GD3ZEZ30FE Cortexi23 1 64 1B

Gigallevice GD32EZ30G4 Cortex—M23 1 16 KB

Glgalevioe GD3ZEZ3066 Cortex 23 1 3 1B

Glzalevics GD3ZEZ30G8 Cortex23 1 64 1B

Gigallevice GD32EZ 30K Cor texM23 1 16 KB

Glzallevics GD3ZEZI0KE CortexE23 1 3 1B

Gizallevics GD3ZEZI0KE CortexE23 1 64 1B

Glgalevioe GD3ZEZ3ICA Cortex 23 1 16 1B

Glzallevics GD3ZEZIICE Cortex¥E3 1 32 1B

igallevice GD32E231CE Cor texM23 1 64 KB

Glealevioe GD3ZEBOSCC Cortex133 1 [512 KB

i rallarrt ra ANRGFENAR o bav 1 [r17 ¥R v
[1)ie Cancel

1-14 target device &

BENWUR FUH, SRR Target->connect AT A
El e

Froject information g X

Setting Value
[-1 General
Project name ---
Host connection USB [Device @]

[-1 11F
Type SWD
Init. speed 4888 kHz
Speed 4888 kHz
[-1 Target
[Lal} FreqChip FRE88x
Core Cortex-M3
Endian Little
Check core ID No
Dr

Use target RAM 16 KB @ @x1lee8868
[+] Flashbank no. @

B 1-15 @iy
SR File->Open data file, F A\ af st 2y 0x10000000, 711585 C
1
TR ERE Target->Production Programming & Target->Maual Programming-
>Program/Program & Verify $A7 CAF B
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2. BLE thiSltR

FR8000 SDK . 1 5¢ %11 BLE #34%, F.H controller £ ROM H528i, host #841E
lib s, $24t T —HEFM AP AL R 52 s T Ihieg .

2.1. #EEk

2.1.1. iSRRI ERLL

FEHEAT S HR1E 2 R 75 22 ] ble_stack_init X HSCERBEAT WI4G4k , FOARISA LI 5 & 2]
WA HhE ., W5 FBEER Z buffer RN E, 7EHH ble_stack_init 287 & Z 6 AL A
BRI P

1. WEET L

mac_addr t mac addr;

mac_addr. addr[0] = Oxbd;

mac_addr. addr[1] = Oxad;

mac_addr. addr[2] = 0x10;

mac_addr. addr/3] = Ox11;

mac_addr. addr[4] = 0x20;

mac_addr. addr[5] = 0x20;

gap_address set (&mac_addr, BLE ADDR TYPE PRIVAIE) ;

2. BERKZUCK buffer KN 5 E

ble stack configure (true,
BLE STACK ENABLE CONNECTIONS,
BLE STACK RX BUFFER CNI,
BLE STACK RX BUFFER SIZE,
BLE STACK TX BUFFER CNI,
BLE STACK TX BUFFER SIZE,
BLE STACK ADV BUFFER SIZE)

W PR HOUSOR 8 S R A S S — BUE ik RAM 28 0H], X AN [E) 4 8KB,  SERRfd H
8] 55 RF I BE RS NG ORB RN 5SRO0, IR G B X S8 S0 5 ZEARIE A 258
PRI RAM K/
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2.1.2. GAP [F A&

WRIEERY). 3. A HASHEHEET GAPHE, NHAHZETEFEMEIREL
KALHIX LT E: gap_set_cb_func(proj_ble_gap_evt_func). % [FIE R ECREIATE

void proj ble gap evt func (gap event t *event)

{

switch (event—>type) {
case GAP EVT ADV END:

break
case GAP EVT SCAN END:

break
case GAP EVT ADV REPORT:
1f (memcmp (event—>param. adv rpt—
Ssre addr. addr. addr, “\xfd\x37\xe3\xel \xfC\x02”, 6)==0) {

/
break;
case GAP EVI ALL SVC ADDED:

break;

case GAP_EVI MASTER CONNECT:
master link conidx = (event—>param. master connect.conidx);
break;

case GAP EVI SLAVE CONNECT:
slave link conidx = event—>param. slave connect. conidx;
break;

22. %

2.2.1. f£4) %

IR G R, NMHZ S BLE PR Z 18] 52 BRI N s -
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APP BLE Stack

Btk fERMERT

W gap_set_advertising_param(..)
WETHSH

\/

i gap_set_advertising_data(..)
WET /A (k)

A F gap_set_advertising_rsp_data(..)
WE I Hresponse N 7% (AT ik)

v

H gap_start_advertising(..)
AR I

y

2-1 FRER G #BRTE

22.1.1. BB HSH

NI E — AT OREL TR TR R RE Y 40ms I IE R A B T B E T
Sz RiE

gap adv param t adv param,;

adv _param. adv_mode = GAP ADV MODE UNDIRECT,

adv_param. disc_mode = GAP ADV DISC MODE GEN DISC;

adv _param. adv_addr type = GAP ADDR TYPE STATIC,

adv_param. adv_chnl map = GAP _ADV CHAN ALL;

adv_param. adv _filt policy = GAP ADV ALLOW SCAN ANY CON ANY;
adv _param. adv _intv min = 0x40,

adv_param. adv_intv _max = 0x40;

gap set advertising param(&adv param)

MECEIT R 3%, HP T EREEZSA A REENICES L SRS E R

2212 RE BAR

MRS EE T adv_mode FE L E N GAP_ADV_MODE_DIRECT 5{
GAP_ADV_MODE_HDC_DIRECT i}, AFEEE] HEdE, HAHRITEEST BN E
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BATIE . B4 R ERBIE BN 31 75, K flag 5 BrH1 host Pk iR ) 4k 24k
ARG HHE =AY, BRI A T B AR Y 28 T . TR A R i AR AL

FBE R length, type, data #zUHTIHS, HNPKES®E R
uint8 t adv data/[0xIC];

uint8 t *pos;

uint8 t adv data len = 0;

pos = &adv _data/0];

uint8 t manufacturer valuel] = {0x00, 0x00}

*pos++ = sizeof (manufacturer value) + I;

*post++ = \xff’;

memepy (pos, manufacturer value, sizeof (manufacturer value));

pos += sizeof (manufacturer value),

uintl6 t uuid value = 0x1812;

*pos++ = sizeof (uuid value) + I;

*pos++ = " \x03;

memepy (pos, (uint8 t *)&uuid value, sizeof (uuid value));
pos += sizeof (uuid value);

adv data len = ((uint32 t)pos — (uint32 t) (&adv datal0]));

gap set advertising data(adv data, adv data len );

FETE B AR, P TE /8 ZAn ) A LR B F 2 pR RO N AT BT

22.13. FEAWHEIEANE

AR R (scan response) WA NBAALE) il A2 B335 K (scan request) i
HEISE . U S0 E F ) advemode F BN GAP_ADV_MODE_UNDIRECT &,
GAP_ADV_MODE_NON_CONN_SCAN K, %25 8 A, HA A R 2%
B RGBT, RS AR T DB E 31 . SR P2 T R e R
T BOILE 1) length, type, data N TIHS, BNPESBE RIK.

uint8 t scan rsp data/OxIF];

uint8 t scan rsp data len = 0;

uint8 t local namel] = “8000 ADV”;

uint8 t local name len = sizeof (local name);

pos = &scan rsp datal0];

#pos++ = Jocal name len + I; //pos len; (payload + type)

*pos++ = "\x09°;  //pos: type

memepy (pos, local name, local name len);

pos += local name len;

scan rsp_data len = ((uint32 t)pos — (uint32_t) (&scan rsp datal0]));
gap set_advertising rsp data(scan rsp data, scan rsp data len );
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o

2.2

FE E AR E N ER, HPICHRE S a0 8, w] DU 2 R o0 A AT

1.4. FFjaT #&

WH gap_start_advertising B TFF)a T 4%, MANSERT B E, $A054 10ms,

BEN 0N RS AS B,

2.2

.Y B

RS IR R E AR AL R E TR 8, R R RSN i

L.

2.2

2.1. RE #HSH

NI R E A e, . T/EE CODED PHY /) 40ms [HIBG 4 & #E A,

BRI EY ) 1 IS

gap adv param t adv _param,;

adv_param. adv_mode = GAP _ADV MODE EXTEND CONN UNDIRECT,
adv _param. disc mode = GAP ADV DISC MODE NON DISC,

adv_param. adv_addr type = GAP ADDR TVPE STATIC;

adv _param. adv _chnl map = GAP ADV CHAN ALL;

adv _param. adv 11t policy = GAP ADV ALLOW SCAN ANY CON ANY,
adv_param. adv_intv_min = 0x40;

adv _param. adv _intv max = 0x40;

adv_param. phy mode = GAP PHY CODED; //GAP PHY ZMBPS
adv_param. adv_sid = 0x2;

gap set advertising param(&adv param);

Herps

1., adv_mode ZHUCRIE) IR IIKA, HiAZ I gap_apih o1/ #E KA E

2. phy_mode i T4 E) #RKHHIEEEZ, WA E M GAP_PHY_CODED, 4
primary i secondary #8<>%H CODED PHY, IR E M GAP_PHY_1MBPS,
2, primary fil secondary #i<>KH 1M PHY, WIRALE K GAP_PHY_2MBPS, 4
primary ¥ ¥H 1M PHY, secondary #¥H 2M PHY;

3. adv_sid ZHRFA] LGN HEIREN set_id 5, VL2 0~0xF.
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2222 WEBAR

24 adv_mode % & AN GAP_ADV_MODE_EXTEND NON_CONN_SCAN &,
GAP_ADV_MODE_EXTEND_NON_CONN_SCAN DIRECT i, FEXE #HFHE. L4

KRTLHFRE:

uint8 t adv data/[O0xI1C];

uint8 t local name[] = “8000 EXT ADV”;
uint8 t local name len = sizeof (local name)

uint8 t *pos;

uint8 t adv data len = 0;

pos = &adv data[0];

#pos++ = Jocal name len + I; //pos len; (payload + type)
*pos++ = \x09'; //pos: type

memepy (pos, local name, local name len);

pos += local name len;

adv_data len = ((uint32 t)pos — (uint32 t) (&adv datal0]));
gap set advertising data(adv data, adv data len );

SR SCRE T T #f i KK JE S5 B v 46 464 BLE_STACK_ADV_BUFFER_SIZE
BLEH R MZMEEE/NT 251, SANKESIZE S, W% T 251, WAL EE] 251%4
FER LT FRNAR, TFER G0 v, UAREZE buffer B, &R BRI

2223 FEAWHEIEANE

24 adv_mode % E N GAP. ADV_MODE_EXTEND_NON _CONN_SCAN &%
GAP_ADV_MODE_EXTEND NON_CONN_SCAN DIRECT I, FE&E #FEiE. H4
KA E

uint8 t scan rsp data/OxIF];
uint8 t scan rsp data len = 0;

uint8 t local name[] = “8000 SCAN RSP’

uint8 t local name len = sizeof (local name);

pos = &scan rsp datal0];

*pos++ = local name len + 1; //pos len; (payload + type)

*pos++ = "\x09"; //pos: type

memepy (pos, local name, local name len);

pos += local name len;

scan rsp data len = ((uint32 t)pos — (uint32 t) (&scan rsp datal0]));
gap_set_advertising rsp data(scan rsp data, scan rsp data len );
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IR SRR ) R KK FE 5 il vl 4646 BLE_STACK_ADV_BUFFER_SIZE ]
MEA X, MiZERE/NT 251, RAKESIZE 8 WHE%ET 251, WAL REE] 25144
FHIKE.

FEFRETR HBAEN, FTERUH) HeEs, URIKZE buffer A%, & BEHNI R

2224 . FF B HE

YRS IR R TS R R T, TS % 2214,

2.2.3. A&

B TIT R L HE R, M HTZE S BLE PR A IS B AN B s -

APP

BLE Stack

BfE. SEREAMME R

i H gap_set_advertising param(..)
WE AT S

il gap_set_advertising data(..)
BB AWM A%

v

i gap_set per_adv_data(..)
B A T R R RN 9 25

i gap_start_advertising(...)
AR IR

\ 4

2-2 FFR B EAME T BRI

2231 BEH#HSH

gap adv param t adv param;

adv_param. adv _mode = GAP ADV MODE PER ADV UNDIRECT,
adv_param. disc_mode = GAP_ADV_DISC MODE GEN DISC;
adv_param. adv_addr type = GAP ADDR TYPE STATIC,

adv _param. adv _chnl map = GAP ADV CHAN ALL;

adv_param. adv _{ilt policy = GAP ADV ALLOW SCAN ANY CON ANY;
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adv _param. adv _intv min = 0x40,

adv _param. adv _intv max = 0x40;

adv _param. phy mode = GAP PHY IMBPS,
adv _param. adv _sid = 9,

adv _param. per adv intv min = 0Ox100;
adv_param. per adv intv max = 0x100;
gap _set_advertising param(&adv _param)

Hr:

1. per_adv_intv_min 1 per_adv_intv_max &R JAIAYE FEEL G, AT 8N BT
I BN EOR B [A] TAT B, FRA7: 1.25ms.

2. HMSHE N5 2221 bR —3.

2232 BB BAE

RN B R E T1ES 2222 hiEiR—F.

2.2.3.3. B A R

SV 3% B e R A R T ) 7 SNk T I
uint8 t per adv datall]="\x09\x09\x11\x12\x13\x14\x15\x16\x17\x18";
gap_set _per adv data(per adv datal, sizeof (per adv datal));

2.2.34. FET %

VTR EEST HREITR T8, IS % 2214,

2.2.4. % GAP H4

577 A G GAP R 32 2 el U B

1. GAP_EVT_ADV_END, ZH L5 gap_stop_advertising. | #EHIN . W&
W = RGN 2 A

2. GAP_EVT_SLAVE_CONNECT, IE7E) R8s i & s L2, 51 H
JZ GAP [al i o B s el Bz A
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2.3. 3

2.3.1. fE G A4

HUCEITRRRAERN, NHZES BLE MR A KA B AR b

APP BLE Stack

Bl iR

M gap_start_scan(..)
WHE RS

GAPHi{#: GAP_EVT_ADV_REPORT
4 reportil 2 i 3|

2-3 R mRiE

PR 7 AR s A0 e 5 0 2 s 4

gap scan param t scan parail,;

scan param. scan _mode = GAP SCAN MODE GEN DISC;

scan param. dup filt pol = 0;

scan param. scan intv = 32; //scan event on-going time
scan_param. scan window = 20;

scan_param. duration = 1500; /155

scan_param. phy mode = GAP PHY IMBPS;

gap start scan(&scan param);

\

N

1.

s

scan_mode FE AR : GAP_SCAN_MODE_GEN DISC %/~ s34, X
LR ARG ADV A% K 1% scan request 4 £ F K 3K HL scan response;
GAP_SCAN_MODE_OBSERVER & R #2414, XA H &4 T zh ek .
dup_filt_pol F/xf 4 2 1N & EARATR ST E R IER A

scan_window Ml scan_intv 437/~ 4 & O ARG BE, #0724 625us.

duration F/RBEMARBNIERRGEN (], W E 25 B 3hE L, BA7 10ms. WERE N
0, FRAMIMEAZEHIFIL,

X T A& 444 phy_mode % &5 GAP_PHY_1MBPS.
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FREQCHIP
%?EEEW

2.3.2. PREEM

IR/ R SRR TS 2.3.1 R L SR 3, 39 primary R
CODEC_PHY ¥ &) &1, 75 Z X240 #) phy_mode % &y GAP_PHY_CODED.

2.3.3. F A

APP BLE Stack

Bl THEGRIAE &R B

M gap_start_per_sync(..)
B T8 [ 2 L S E M S HOF R 3l

] gap_start_scan(...)
BB W A S H0OFE 3

GAPZif}: GAP_EVT_ADV [REPORT
I #& report i 4 W E

GAPZif}: GAP_EVT_PER_SYNC_ESTABLISHED
FAR T B[R0 O AR ST T

2-4 B EAME T BRISAERIE

2.3.3.1. BRI

K FH G ARRE AT DU >R %€ [R5 24

gap _per sync_param t per Sync_parail,;

per sync _param. sup_to = 600,

per sync param. adv _sid = 9;

per _sync_param. adv_dev_addr. addr type = 0,

memepy (per_sync_param. adv_dev_addr. addr. addr, “\x1F\x19\x07\x09\x17\x20", MAC ADDR_LEN)
gap start _per sync (&per sync_param);

>N :
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1. sup_to Ry AMIVE IR FEIDEL 2 J5, BB N RS, et
BT REHE R EE, 4009 10ms.

2. adv_sid Z8 R FEIESEES A IAVE T #E 1) set_id .

3. adv_dev_addr FKIR[FED X G bl AT hE SR,

2.3.3.2. FF/E A

FE AR s 775 2.3.2 Th#iid—8. FiR L SEE RN primary @iEF F A,
oxpr e A T 36 (7] 45 @ 3T 24 GAP_EVT _PER_SYNC_ESTABLISHED, 2 5 ¥ &I #%
A0 BT R BUR#RE I GAP_EVT_ADV_REPORT 4%,

2.3.4. #5% GAP HfF

S GAP S 4F 3 B4 LUK LR

1. GAP_EVT_ADV_REPORT, Z% /A B RERE 2 58

2. GAP_EVT_SCAN_END, iZS i A5 (E35 K% gap_stop_advertising, 23
FAH IS [A) B I 277 A2

3. GAP_EVT_PER_SYNC_ESTABLISHED, ZH /&K /RFE M K.

4. GAP_EVT_PER_SYNC_END, ZFHK/nFE B FEFP AW

2.4, EE
24.1. EBAEG] &
YRGS FERERAEN, MRS BLE MR Z AR RAE B R. %E

BEFRW SN E R BE L A B E R ARG 1/, |/ GAP_ADV_MODE_UNDIRECT .
GAP_ADV_MODE_DIRECT #! GAP_ADV_MODE_HDC_DIRECT.
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BLE Stack

BIE: JTiRERE

WH gap_start_conn(..)
Fah Rk = B

GAPZ{4: GAP_EVT_MASTER_CONNECT

Wb EETrBlERE A ()
GAPH{f: GAP_EVT_CONN_END

EBER M S EE L

2-5 IR IIRAZ
AN A 7R i n] e — AR S8 1

void gap start conn(mac addr t *addr, uint8 t addr type, uintl6 t min itvl, uintl6 t max 1tvl,
uintl6 t slv latency, uintl6 t timeout);

addr t mac = {{OxIF, 0x19, 0x07, 0x09, 0x17, 0x20}} ;

gap _start _conn (&mac, 0, 9, 9, 0, 400) ;

Hor:

1. addr F/REERFTBLE &4 1) mac Hifik.

2. addr_type Rz ZiEZH) BLE W4 H mac Hilik2R A, 0 %R public addr; 13&7R
private’addr.

3. min_itvl fl max_itvl FR/~ERE 5 R B IR F AN AR A, $Ar: 1.25ms.

4. slv_latency RREZF )5 slave WK latency 24,

5. timeout KI/NEILE )5 slave B KM KN WioTHfa]. A7 10ms.
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242 EEY R

MY R BT FERRAEN, NAZES BLE PR Z M58 B fE 5 S BL 4 #
— 3. ZEIEESNE R BRI R R TR
GAP_ADV_MODE_EXTEND_CONN_UNDIRECT #
GAP_ADV_MODE_EXTEND_CONN_DIRECT.

1. Primary f5i8kH 1 MBPS 5# 2 MBPS

LY T 1) primary (518K 1 MBPS 8% 2 MBPS v}, T H M 241 F 584 3.

2. Primary {5i8®% H] CODED PHY

My T 11 primary {518 K CODED PHY I, RS2t %L

void gap start conn long range (mac addr t *addr, uint§ t addr type, uintl6 t min itvl, uintl6 t
max _itvl, uintl6 t slv latency, uintl6 t timeout);

REEER, ERHKSHEE X5 gap_start_conn — .

2.4.3. FAth

1. WibEs
SN BB LUK O SAERERT T . 1RO T AR EHLEE U R &

| void gap disconnect req(uint8 t conidx); |

2. UM IR
FEEAR @EOLAL AR, P ] LU FH T T8I BR BOR BIUH AR 0% .

| void gap stop conn(void);

2.4.4. #% GAP B4

&AM GAP FHEEZE LRI
1. GAP_EVT_MASTER_CONNECT, fEAREFEINEZESR) #HeE KR E ey R
I #, JE_ X BLE 455, Vst &=k F 8B B st i@ v Fit.
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2. GAP_EVT_CONN_END, fECATPFhELURT: R b i e R A sl e B adt or
, PRt EAER AR I

2.5. Profile 58 X

EHEMIE GATT (Generic Attribute Profile) T WA ERE K& 2 B EIGEE. F
BLE GATT 2, & LIFE (Characteristic) IR HEATAE M ATEE

2.5.1. GATT &

M GATT (A EERE, MR AT ERIRSE, —DNREIEN GATT RS, H—4
BRAEN GATT & 3. XM EL S GAP Z &Mt G . g Lx.
— NI A RERT A 7R Y GATT 2 7 0, WA LA7e 4 GATT IRSs3i: — A St & [FIRERE AT
LAFE 2 GATT % /73, A PAFE 2 GATT Al i o

® GATT %/ 'uii: WA KA 4 RIS @ F AR .

® GATT k5. WAL ER I MWL, @EIFIHER

2.5.2. GATT Profile BZ%

— profile PRI G —APELEZ NS — MRS FTEE A EE ZDRAE —MEIEE
SEEWA RN, IR AE PRI iR B AR IR E . AR SS .

Copyright© 2021 _E#g & b A BR A | Page 28


http://www.baidu.com/link?url=w-nQslJx-wo4-AcjtxXg3dsHx8p3tW1zyb7S9ojKTkPiyHdyZeuGiZxVrLEGCsOr

ﬁFREQCHIP
ERA M FR8000 SDK i/ F#f 1 = 1.0

Profile

Service2

Charactestic

£

Charactestic

A

O

. @6 BRSs. #HE. BMERERXFR
2.5.2.1. Bt (Attril@

TERCIIEEE AEAT DA — LR (S B, LA AE P ] AL (LA
ﬁ%ﬁﬁ,ﬁ%égéﬁﬁﬁﬁﬁﬁgoﬁﬁzg@%u?n¢%ﬁz
<:§é%@mz@ﬁ%@ﬁﬁenﬂ%@ﬁ¢m%ﬁ,ﬁ&%ﬁﬁﬁ@—mmmo

&

KA. FoRBHRCEMZEY), BH 2 Bluetooth SIG HLE B HI FH /™ H & L1 UUID
it I ME— BRI 4D
o JEVHH: BYERIEIEE.
o JEMEAUR: HUET GATT &/ uiil &% BYEII U MR, A2 1 RV inl A/EREVT 1) o
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2.5.2.2. ¥fiF (Characteristic)

—> B R ARFAE £ DU S 2 R

® RRIEAM]: FERRFAERIVERT. AL E (IR, AL
® RFPLAH: RFAERIEELE.

® RFLAMIAST: FIAFFAEMIANAE B A E .

2.5.2.3. IR%% (Service)

— profile @& —NEEZ MRS, GATT k52— RIVFHENES  piln, LRSS
50 S B R AE AN B AT BRI S5
® HM VMRS (Generic Access Service): %R EFGK & &L vi (5 B5%, k&
SRR BERIRTRR G PR AR S S E IRIEA . W& AR (Device Name) .
S (Appearance). AMEMLJeiERS %L (Peripheral Preferred Connection
Parameters) %.
® EHMHEMMS (Generic Attribute Serviee): 1%k 45 3 % F T A 55 i 51 T iEHE 1 &
P R RIS R A T AR . RS A Service changed HHE
IR IR S AE BLE Ph SUBRAUAEAL IS, BNV 0 381 Al 55 o R 280408 b o (U P AT BAAE
WERHIAA AL 5 TT LU gatt_delete_sve eREUM BRX AN BRIAIAR S, 2RI 7E5I A SDK
folder\ components\ble \profiles\ble_gap & ble_gatt .52 X [{] gap I gatt IR 55. XFEH
AT DL B O A IR SSH E X

25.3. BHER

TRDIFE I A A5 i AL R P HEAT 305 SR MR SEBL, AT R R e SOX LR
PEARA A e BE IR 55
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253.1. BHERE X

BN EM )RR BN AN B
® ZERASA! catt_attribute_t A ITCRMEREUI R

Copyright© 2021 g & i TR 2w Page 31

£/ Service L AIE XL — R HEF T profile FIHL LS LM BA LR Dl—
A batt Il 55 (1) SEAG1 R RS SR R 108 o 1Z R FSAESLE
SDK_Folder\components\profiles\ble_batt\batt_service.c. 5 X JEMEERA U T

enum
{
IDX BATT SERVICE,
IDX BATT LEVEL CHAR DECLARATION,
IDX BATT LEVEL CHAR VALUE,
IDX BATT LEVEL CCCD,
IDX BATT NB,
/ °
typedef struct
{
uint8 t size; //I< Length of UUID
uint8 t p uuid[16]; /1< Pointer to uuid, could be 2 or 16 bytes array.
} gatt uuid t;
typedef struct
{
gatt uuid t uuid; //I< Attribute UUID
uintlé t prop; /1< Attribute properties, see @GATT PROP BITMAPS DEFINES
uintlé t max size; //!< Attribute data maximum size
uint8 t *p data; //I< Attribute data pointer
} gatt attribute t;
static const uint8_ t batt sve uuid[UUID SIZE 2] = UUIDI6 ARR(BATT SERV UUID)
static const gatt attribute t batt att table/] =
{
[IDX BATT SERVICE] = { { UUID SIZE 2, UUIDI6 ARR(GATT PRIMARY SERVICE UUID)},
GATT PROP READ, UUID SIZE 2, (uint8 t #)batt sve uuid,
})
[IDX BATT LEVEL CHAR DECLARATION] = { { UUID SIZE 2, UUID16 ARR(GATT CHARACTER UUID)},
GATT PROP READ, 0, NULL,
})
[IDX BATT LEVEL CHAR VALUE] = { { UUID SIZE 2, UUIDI6 ARR(BATT LEVEL UUID)},
GATT PROP READ | GATT PROP NOTI, sizeof (uint8 t), NULL,
4
[IDX BATT LEVEL cccp] = { {UUID SIZE 2, UUID16 ARR(GATT CLIENT CHAR CFG UUID)},
GATT PROP READ | GATT PROP WRITE, sizeof (uintl6 t), NULL,
4
/I E
T B -
® JE13K batt_att_table[] /& — MU . AR R RANEMIARTY gatt_attribute_t. H(2
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a) uuid F/RXLKEMHR UUID. uuid.size s&2 UUID HIKEE, {EH P LA 16bits B0 &
128bits, F%: UUID_SIZE_2 Al UUID_SIZE_16 %7~ . uuid.p_uuid & UUID [N %

b) prop KRB EHIR. profile JE AR Z: & X2 W gatt_api.h %52 A4
GATT_PROP_BITMAPS_DEFINES B {5 3, #F:

#define GATT PROP BROADCAST (I<<0) //!< Attribute is able to broadcast

#define GATT PROP READ (I<<1) //I< Attribute is Readable

H#define GATT PROP WRITE CMD (I1<<2) //I< Attribute supports write with no response
#define GATT PROP WRITE REQ (I<<3) //I< Attribute supports write request

H#define GATT PROP NOTI (I<<4) //I< Attribute is able to send notification
#define GATT PROP_INDI (I1<<5) //I< Attribute is able to send indication

#define GATT PROP AUTH SIG WRTIE (I<<6) //!< Attribute supports authenticated signed write
H#define GATT PROP EXTEND PROP (1<<7) //I< Attribute supports extended properities

#define GATT PROP WRITE (I<<8) //I< Attribute is Writable (write req and write cmd)
#define GATT PROP AUTHEN READ (I<<9) //I< Read requires Authentication

#define GATT PROP AUTHEN WRITE — (1<<10) //!< Write requires Authentication

SRR S 2~6 17, FIEE 9~11 47, A LA I 8177 206 B R M SRR 2 26U
U1: GATT_PROP_READ | GATT_PROP_NQTI #/~/J& I [F] i 37 #F ntf F1 read
) max_size FNIZJE SRR R KB K .
d) p_data L8 1% )8 1 2 AL B (VR (4R
T4 TR YE R B AR B (O BH%, max_size A1 p_data A LA LR, EATME LR .
a) max_size>0, p_data!=NULL. @& profile it &< BoNA7, F45 DL p_data i
Bl 2 A
b) max_size>0, p_data==NULL. & profile i . EEA LA EE AT, X i a0 SR S BZ
JEMERE, SR EA
¢) max_size==0, p_data=NULL. iZ@PEAGEM L, B iZ/E MLk A Null
d) max_size==0, yp_data = NULL. i%I&HAGEH I,
5 UUID A-GATT_PRIMARY_SERVICE_UUID )& 42 B {E R, max_size Al
p_data 43 AR RS 41 UUID K FER UUID MR 2. wPlEtRT, ZEns
max_size & UUID_SIZE_2, p_data A(uint8_t *)batt_svc_uuid. 4R RIXAR S 4L
UUID K& /& 16bits, UUID [1E 2 batt_svc_uuid FI{E.
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2.5.3.2. I JEHER

B LR EEEEN, MHREREVBAN BEE ORGSR B RSGEEE
—sefE P, JRRYE B CRIThAE T K8 SUIRST B 1Bl e K e 1t A0 [ml 8 R e I A s I i 55
BRI AR B2 PR . BN, EN A ERIaa AR b, KA sveA_gatt_add_service LA
svcB_gatt_add_service BE NI H & LIRS, PATHRIAZEW T EFR.

Profile A Profile B BLE Stack GATT Table

Gatt table Gatt table

SVCA SVCA

V4 H ble_stack_init(...)
I A R

-~

A sch_gatt_add_servicg

AP TGS IR %

i svcB_gatt_add_service(...)

GAP[al il i ALL.SVC.ADD

& 2-7 I BMRRIE

2.5.4. GATT & P inE iR

2.5.4.1. & i

GATT %5 iy 2 B 7] e 55 i A S B2 5 iy & A SR IS5 SUIR 55 S (RO WAL - 8735 AT o

GATT & i IR VER, & EEH T RIS LS S A2 iR AR S AR SS . X etk
RIFMER SRS ] gatt_api.h & KK APTE 58 KETr GATT 27 5 i) AP
WA R, feEd %) i F O mE R AR PR, BRI RN E . S G ERIRE. 5
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T YT AP IVEANIE, 5% gatt apih WEREE BT, %00 GATT by

TEATR.
APP Client:rofile BLE Stack

A H ble stack init(..)
YILE M AR

A

Stepl: ¥ gatt_add_client(..)
% f s profile

-

GAPl i F4f: ALL_SVC_ADD
Profile 73 il 56 i

A

i F gap_start_conn(...)
T R

\

K i%CONNECT_IND

| ARICES A MR

-t

GAPHiff: GAP_EVT_MASTER_CONNECT
5 peripheral ¥ #% & 82 5% 2

Step2: iflgatt discovery all_peer_svc(...)
RS

-

Step3: GATTZ{}: GATTC_MSG_CMP_EVT &
operation == GATT_OP_PEER_SVC. DISC_ENL

F9 IR 2552 1

fiflgatt_client_enable_ntf(..)
181 B R4S Simnt

A\

Step4: MM gatt_client_write_cmd(...) Al
gatt_client_read(---) X¥ /it 55 3iftJ& MM S HRAE

2-8 SDK HE Fin LIERTE

2.5.4.2. B N% % profile

%% 7 b BARSCAJE VERR, B2 AE FR8000 H M SEI Oy T 40 R 2 i il 5 A IR
P2, A TR WA ORI — AN R 2 OG0 R IR 55 i wadd HiZE AN T2 050 S i) T i e 4
XA unid BEHAE TR A RS AR 5. SGE MG Re i B KSR uuid .
TR I 2 )5, F P A LU gatt_discovery_all_peer_sve BR%, &I Ph 3 2 R IR
S5 Ui B P 75 AL B TE IR A B uuid . T T BA—AN 7 i profile 1 S48 R fif B

ZiEFE . 1% P profile fRAS7E SDK_Folder\examples\none_evm\ ble_simple_central\code\

ble_simple_central.c.

#define SP_CHARI UUID OxFFF1
#define SP CHARZ UUID OxFFF2
#define SP_CHAR3 UUID OxFFF4
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const gatt uuid t client att th[] =
{
[0] ={ UUID SIZE 2, UUIDI6 ARR(SP CHARI UUID)},
[1] ={ UUID SIZE 2, UUIDI6 ARR(SP CHARZ UUID)),
[2] ={ UUID SIZE 2, UUIDI6 ARR(SP CHAR3 UUID)},
}:
uint8 t client id;
static uintl6 t simple central msg handler (gatt msg t *p msg)
{
co printf(7CCC:%x\r\n”, p_msg->msg evt),
switch(p_msg—>msg _evt)
{
case GATTC MSG NTF REQ:
[
co printf ("GATIC MSG NIF REQ\r\n”);
/
break;
/
/
void user main(void)
{
gatt client t client,
client.p att th = client att th;
client. att nb = 3;
client. gatt msg handler = simple central msg handler;
client id = gatt _add client (&client);
/
Ui

® client_att_tb[]/2 — P uuid HJ¥AL, WP BHIEREMHKEIER uuid. #HEH
MRS %R, iUk RE AR IX L vuid JE X R handle 5.

® 51117, client_id & ¢ LHILFKIXANE P i profile 1 id 5, 5 £ Ik 550w 14647 1356
BRI 7R R XA

® i 12175 simple_central_msg_handler, & M If/2% ki profile X W 1 4[] 1 b
H, PR T Z Lk profile XF RV BT, 28 R EL

® 5 13~23 17, s InlifH R BOAL BRSO ARV R AR

® 5 27~3117, &N 7% profile AR, K uuid BUEHM B R B E L Z LR )G,
MH] gatt_add_cleint B 127 7 it profile %8 I0 PMSCH N 2%

® X )i profile NI G, Ph ks bA% GAP FAt:
GAP_EVT_ALL_SVC_ADDED.
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® Profile NN R BELERIEAL B (% iE4T, — B GAP FH4F

GAP_EVT_ALL_SVC_ADDED If4j5, ARt i gatt_add_cleint K%L,
SN profiles

2.5.4.3. AR

BEREEENL IS, WSIN 1% P i profile M A, 77 SRR S5 i R SR ZE 1K uuid Xof ML)
handle 5. WIRBESTIHEI% /7 I profile VM uuid Xf R handle 5, 5t BRIk 45 55
XA uuid XN HYJEME . AT @ AT & gatt SR ERAE. A0 T R .

static void app gap evt cb(gap event t *p event)
{
switch (p_event->type)
[
case GAP EVI MASTER CONNECT:
extern uint8 t client id;
gatt discovery all peer svc(client id p event—>param. master encrypt conidx)
break;
/
/
Ui I -
® i g, it GAP FHFRAA GAP_EVT_MASTER_CONNECT K 3kHL &

DIk AR RN P N

EZHEMTT, VA K% gatt_discovery_all_peer_sve SRFAH % it 15 % (1 Fr g R %5 .
fZERET, BLE PRl 2K 434 BRI 45 R AFPIRAS L AL 7% iy profile FEAH
GATT FEENE R EN,  FAER S GATT Ff: GATT_MSG_CMP_EVT,
operation= GATT_OP_PEER_SVC_REGISTERED.

® K ufiprofile XK GATT A Bl A AL 32 WL T —

2.5.4.4. %% ¥ profile [BlE B3

N T A profile JE IS S #4E, profile 752 € L H OIS IR E. [BIE BRBEIR
R EAE R T1X A profile FIFTATH B BA—/N%& P i profile 4 [5] B8 i S K Al e
iZ B H R E S £E SDK_Folder\examples\none_evm\ ble_simple_central\code\

ble_simple_central.c.
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{

static uintl6 t simple central msg handler (gatt msg t *p msg)

switch(p msg—>msg evt)
[
case GATTC MSG NTF REQ:
show reg (p_msg—>param. msg. p_msg_data, p_msg—>param. msg. msg len, 1)
break;
case GATTC MSG _READ REQ:
if(p msg—att idx == 2)
[
memepy (p_msg—>param. msg. p_msg data, ~\x7\x8\x97, 3);
return 3;
/
break
case GATTC MSG READ IND:
show reg(p msg—>param. msg. p_msg data, p_msg->param. msg. msg len, 1)
break;
case GATTC MSG CMP EVT:
{
1f (p_msg—>param. op. operation == GATT OP PEER SVC REGISTERED)
{
uintl6 t att handles/[3];
memcpy (att_handles, p msg—>param. op. arg, 6);
gatt client enable ntf t ntf enable;,
ntf enable. conidx = p msg—>conn idx;
ntf enable. client id = client id;
ntf enable. att idx = 2; //NF
gatt _client enable ntf(ntf enable);

break;

return 0;

PR

Profile [¥) GATT HAF [l R B b N—MEEAE . ZAEAE THERRA, 5
T HEX N uuid FAHR)TF S HEXRE) handle 5. {HE R E .

GATT fI 1 [E1 8 R BORAE A% (K7 B 2R AL 2 Al AL FE, SR LL return 0 45 .
82 GATTC_MSG_NTF_REQ = # i 21 Ik 55 i ¥ 4 A K ) notification ¥H 2,
B T T ERAR R

1 27¢ GATTC_MSG_READ_REQ %7~ #5821 Il 55 S 15 o6 A I SR BETH 2, 7t
iy, FE: MREEZE, T2 return FIEEIRMKE, TAZ return 0.
H2/2 GATTC_MSG_READ_IND /-5 IR 55 Ui B4 HEAT read #:1EJ5, #UEI RS
Ui 1 A5 RIS K [P read response Fi#E, A 7T EIALER
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® & GATTC_MSG_CMP_EVT F/REt5t % 3 profile M MEIETE . p_msg-
>param.op.operation fURERMERRM, KM —ICH LT LR, ZWAE gatt_apih K

% %€ X4 GATT_OPERATION_NAME.
#define GATT OP NOTIFY 0x01 /1< GATT notification operation
H#define GATT OP INDICA 0x02 // 1< GATT indication operation
#define GATT OP PEER SVC REGISTERED 0x03 //I< Used with GATTC CMP_EVT, GATT peer device
service registered

H#define GATT OP WRITE REQ 0x05 /1< GATT wirte request operation

#define GATT OP WRITE CMD 0x06 /1< GATT wirte command operation, write
without response

#define GATT OP READ 0x07 /1< GATT read operation

#define GATT OP PEER SVC DISC END 0x08  //I< Used with GATIC CMP EVT, GATT peer device

service discovery Is ended

® X% i profile K, AEHBIMERIEA, 0x03. 0x05. 0x06.0x07. 0x08
a) 0x03 fU3E, 3t 55 20 PR b 3 o0 o IR 55 SO 4F 5 il JRF 348 2 1 il 55 handle
SUEM B ENER . B, op.arg F& 1A /2% U uuid A H Y uuid X NAE
k%55 H handle 5. WIR handle 540, FRERSGHEA XA uuid KIJETE.
NAE 0, RIS b A IX A uuid FEME, REEXT handle 5 43E 0 IR PEEAT L
FERAE
b) O0x05 %7, XI55 EAT 54 (752 response) 78 .
o) 0x06 %7, MRS uEMEIT S5#HE CATHRE response) 58
d) 0x07 7w, RS i JE L HEAT BLER AT 56
e) 0xO08 37 s A M 5 2L 03] sim e 55 Jeg 2 2 W BSOHG Y #8856 ko
® p_msg->param.op.operation %5 0x03, F/RFAMINI RS TER, MO P it —
M 7 B gatt_client_enable_ntf B& U075 notification PR ¥ & EHEAT [ 58 ntf 1Y
BefEo mpIrh, MEFHTERSE, X uuid BHMEE 2 A vuid 58K %
ntf_enable {1,
7 im profile [F1 & AU S HUN SR KE gatt_msg_to EREAIT

typedef struct
{
gatt msg evt t msg evt, //I< The event that message come with
uint§ t conn idx;  //!< Connection Iindex
uint8 t sve 1d; //I< service id of this message
uintl6 t att idx; //I< Attribute index of in the service table
uintl6 t handle, /1< Attribute handle number in peer service
union
[
gatt msg hdl t msg, /1< GATT message, length, data pointer
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gatt op cup t  op; /1< GATT operation, read, write, notification, indication
} param;
} gatt msg t;
i A .

® msg_evt TLEATHEHIEA. S gatt_msg_evt_t fE L. —HLHLUT LM

a) GATTC_MSG_READ_REQ, M5 profile #2453 %0 i 1 BEHR A .

b) GATTC_MSG_WRITE_REQ, M55 profile £l 2%} i (1) 5 #:4F  (write_req
write_cmd) .

¢) GATTC_MSG_ATT_INFO_REQ, Hk5 profile U5 2% i 3L & 14 value K&
e

d) GATTC_MSG_NTF_REQ, %7 s 2% sy A K ) ntf 4 o

e) GATTC_MSG_IND_REQ, % /st #% i & 1 indication 4 .

f) GATTC_MSG_READ_IND, % /s St i A& ik 1) read #4E 51 52 1504 -

g) GATTC_MSG_CMP_EVT, profile e 2 1E 52 i B

h) GATTC_MSG_LINK_CREATE, profile i@ %1# — M O 4 &7

i) GATTC_MSG_LINK_LOST, profile #7851 — Mz S4BT

j) GATTC_MSG_SVC_REPORT, 7% /it #4421k 5515 5.

conn_idx JCERFE/RATH Bk A T —MEEE M HE 1S

sve_id, FRARAH BX R profile i id %5, i profile ZR IR HGR A,

att_idx, FRAHEEIKIEIE, &R R uuid BEHMH S . MRS H R R

att JEMER A5 .

handles, Fa= A% S 1) J& PE7E IR 55 3 % RZ K handle 5

param.msg, FNEABIEARCIIHEE (BT GATTC_MSG_CMP_EVT.

GATTC_MSG_LINK_CREATE. GATTC_MSG_LINK_LOST) &1 {4 buffer

FERET A B

param.op, FK/nHEIAEA GATTC_MSG_CMP_EVT I, X Riff4AE 5 A5 BFIAR

&. vE: WA GATT_OP_PEER_SVC_REGISTERED, param.op.arg #7~i3

FfJE ) handle 5, HAERIERR, TR L.
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2.5.4.5. [ RS 5IHAT S HRAE

LA SDK_Folder\examples\none_evm\ ble_simple_central\code\ ble_simple_central.c P
ffy% ;o profile i, 2 7 im b AT S HERAF A HiR R L T B PR

Client Profile
A BLE Stack

GATTH}: GATTC_MSG_CMP_EVT &
operation == GATT_OP_PEER_SVC_DISC_END

A9 e 55 72 B

A

WA gatt_client_write_cmd(...)

Xob AR 55 i 8 PEHEAT ‘SR AE

GATTHif}: GATTC_MSG_CMP_EVT &
operation == GATT_OP_WRITE_CMD

HHEAE TSR Write_command
N e e Scrver

2-9 & R write command 2 IERTE

A

Yi -

® (R F| % 7 i profile b A% X i e 55 434 5E UK [RLVE B, #2 B9 GATT [l
BRI, AW P uuid BN H) handle 5 43F 0. RAXEE 0 #) uuid
XF L) J A REREAT 5 PR A

o LIR1Ja, NHIZR LI GATT 5 R#o0 v 5 s T 5 84 5 Rfuve XAE
gatt_apih Wy, —3LAH =Fn k-
a) gatt, client_write_req F/n51##1E, HER5 S response.
b) gatt_client_write_cmd FRE#HAE, ATFHEERSS U E response.
c) “gatt_client_enable_ntf 7~ 8 BERk 55U 3 A& 14 1 ntf Thig.

® ] write_cmd A ACEEHE B WAL, PRS2 BE — BON ARG AT ] R RO
Hll, SRJE LR A% S 58 O B 2% 7 [ 4 eR A, TR0
GATTC_MSG_CMP_EVT & operation == GATT_OP_WRITE_REQ &,
GATT_OP_WRITE_CMD. Fl /= A LAFE 51/ b £ 4 4T 0V JE A0 write_emd $idis
R SE AL .
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® N HJZHEE A S R write_req Il enable_ntf B, #4F 5¢ i 13 B 75 B4 B % i
B e A 2 EAR . BrUARLHEAE b— A e BEat, 0 [H— @tk R e — ik
write_req # enable_ntf #1F, 75 J51H ) write_req Ml enable_ntf #1E T4k

o N EMEIREAH F A write_emd KIAEHE(E write_req)if, Wil R 2 A7

FEBINH, FERERS )= n] DURIR (R I 54 22 A7 IR 2504 % 206 i BLE 6. I BAR =
FEAT SRR ROE B i e, T DU A 2 IEH#AE, (B2 R RGN A7 ITHAE,
— RV REAE MR AR B R AL SIS S A T B
BEROB MR I —, BESREBIE A0 B 1. BT

Z;ﬁ g@j fﬁ}ﬁﬁfﬁs; g;nd] er(gatt msg t *p msg)

switch(p_msg—>msg _evt)

{
case GATTC MSG_CMP EVT:

{

i1 (p_msg—>param. op. operation == GATT OP WRITE CMD )
[
nb report——;
write att cmd(p msg—>conidx, client id, p data, data len );
/
/
break;
/
/
void write att cmd(uint§ t conidx, uint§8 t client id uint8 t *p data, uintl6 t data len )
{
if(nb report < 20)
{
gatt client write t write;
write. conidx = conidx,
write. client id = client id;
write. att idx =1; //KX
write. p data = p data;
write. data len =data len;
gatt client write cmd(write);
nb_report++;

2.5.4.6. [F) R %5 btk AT R HRAE

PIARASZE SDK_Folder\examples\none_evm\ ble_simple_central\code\ ble_simple_central.c P
(%5 i profile Jyffl, 25 P it AT SRR I AC FLRAR A0 B FTR .
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Client Profile
A BLE Stack

GATTH}: GATTC_MSG_CMP_EVT &
operation == GATT_OP_PEER_SVC_DISC_END

A9 1R 55 5E Bk

A F gatt_client_read(..)
Xof A 55 i JoR M SEAT AR AR

\J

Read

Read_respones
GATTH/4: GATTC_MSG_CMP_EVT &
operation == GATT_OP_READ

B A SE R

GATTH{}: GATTC_MSG_READ_IND
AT R A 3R B F) 94 SR

2-10 Z i réad AIERFE

LR

® {EUREI% i profile AL 1) % R 548 76 S EHATH B, % b —7 GATT [Bl s 4
N7, T i uuid 240 B handle 5 83E 0. R XEE 0 B uuid X B JE
PEA REREAT IR

o MIE1)5, MHZER LI GATT 5o v 5 @i T 5#E. SRECh
gatt_client_read, & X¥E gatt_api.h .

® i read BRI EHRIEIG, HRAETE RN B R EE R RO T, AR
read_response J5 4 2> A%, H 52 GATTC_MSG_CMP_EVT & operation ==
GATT.OP_READ. F /] LALE [l & £ 4 T 3 280N read #2458 e

® Read #EFTEMIINE bk E, iR IR EAE GATT &
GATTC_MSG_READ_IND, i =& 3 v (=] 5 280 .
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2.5.5. GATT fR% &%
2.5.5.1. PR%4E

GATT AR5 i 57 SISO o B 4% GATT 457 i R IE I 6y & LA RAE R, I ELARAEUSCEI ) i
A VLR VR 3R (8] 52508 i T A A 8L, B ) K i 1 6 R I N AR 7N o GAT'T AR 45 3 14 1) A 75 22
A profile B E B & A4 BEWE 5E L

N TH R R QT 7E GATT AR %5 uias i profile Ay M profile [R1 R %L, LA J GATT
R 45 Sty AT A FR 2 P S B/ S 1SR . 55T AP ITEANIIR, 152% gatt_apih N BREUE ik
. R4S 0 GATT HERRAE M R AR .

Server
APP Profile A BLE Stack

i ble_stack init(...)
IR A BN

A

Stepl: ] gatt_add_service(..)
390 A 45 o profile

-
>

GAP[H Fi1F: ALL_SVC_ADD
Profile i 5e i

A

il FH gap_start_advertising(...)
TEIR T 1%

15 FICONNECT_IND

GAPHif4: GAP_EVT_SLAVE_CONNECT
Scentral B4 4% i T

i Blwrtie_req(ntf_enable)

Step2: GATTH1: GATTC_MSG_WRITE_REQ
BRICEI R Hnt_enable

Step3: ] gatt_notification(..)
gatt_indication(-++) I 7 i (48 sk 1

JZ%ntf 5% ind Hod

Step4: GATTHf}: GATTC_MSG_READ_REQ

-
-

FRWC B2 7 S R IK Hiread _req 42 1% read_response $## £

2-11 BR &% i GATT £ AERTE
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2.5.5.2. AR profile

BEXF RS profile, FI P 77 245 i — AN R EHU att_table M1 profile (4 [m1if s %, M
—/MRS5 ) profile, fH TR EALTHE, iR E B IERHEE . LMk 55 b
profile V£ ) SEBR AR IZIL A2 .

uint8 t sve id = 0;

const uint8 t sve group uuid/] =
Nx10\x11\x12\x13\x14\x15\x16\x17\x18\x19\xla\x1b\xlc\xld\xle\xIf”;
const gatt attribute t att db[] =

{

[0] = { {UUID SIZE 2, UUID16 ARR(GATT PRIMARY SERVICE UUID)}
, GATT PROP_READ, UUID SIZE 16, (uint8 t #)svc group uuid
4

[1] = { {UUID SIZE 2, UUIDI6 ARR (GATT CHARACTER UUID)}
, GATT PROP _READ, 0, NULL
/,
[2] = { {DUID SIZE 16, {0x00, 0x00, 0x48, 0x43, Ox45, 0x54, 0x43, 0x49, 0x47, 0x4F, O0x4C,
0x49, 0x04, 0x18, 0x00, 0x00, }}
, GATT PROP READ/GATT PROP NOTI/GATT PROP INDI, 20, NULL
J;
[3] = { {UUID SIZE 2, UUIDI6 ARR(GATT CLIENT CHAR CFG UUID)}
, GATT PROP READ/GATT PROP WRITE, 0, NULL
J;
[4] = { {UUID SIZE 2, UUID16 _ARR (GATT CHAR USER DESC UUID)}
, GATT PROP_READ/GATT PROP WRITE, OxC, NULL
J;
Iy
uintl6 t svc msg handler (gatt msg t #*p msg)
{
switch(p msg—>msg evt)
{
case GATTC MSG READ REQ:
break;
/
/
void user main(void)
{
gatt service t service;
service.p att th = att db;
service. att nb = 5;
service. gatt msg handler = svc msg handler;
svc id=gatt add service (&service);

AR

® att_tb[]/2 MRS profile JEIEE A, BIERE XZSW 2531,

® H 11T, svc_id AEICFKIXANIRS U profile (1] id 5, 520 & AT ntf/ind 45 /E
i 2 FH B IX A
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® 2217, svc_msg handler, & X255 profile X N HJF A4 [m] i B, P RS 2

EAk profile X NIV B, 2 %R EL

55 23~27 47, R [ R B IR FAE I B AR .

% 32~36 17, &N J55um profile HIALE, oK@ MERBAAN B M BURE 45 122825,
T H] gatt_add_service bR 121k 55 it profile ¥ I02 PH R & %

FA P el CATERTARA0ES , @it gatt_add_service B%UR Z I 2 A5 i profile B PR
N

BT A 1) profile (ELE% P i AR S50 ) WRINTh G, Whidlkkss bAg GAP F44::
GAP_EVT_ALL_SVC_ADDED.

Profile I IR BEAEWIAGAL IR f3E4T, — B GAP 4} GAP-EVT_ALL_SVC_ADDED
FAR)E, FPRREEEIT R gatt_add_service B3, 3T i-profile.

2.5.5.3. FFFE P i K% ntf/ind fERE

BEREEENL IS, WIN T MRS5 i profile [ & ~FEW 3 %% P s K% 1Y notification/indication

enable FIVH B 5, BRI PARI P i 3% ntf/ind BIVE S . LU0 R s B4 CHS .

uintl6 t sve msg handler (gatt msg t *p msg)
{
switch(p msg—>msg evt)
{
case GATTC MSG WRITE REg:
if(p msg=att idx == 3)
{
if( *(uint8 t *) (b msg—>param. msg. p msg data) & OxI )
ntf enable[p msg—>conn idx] = true;
if( *(uint8 t *) (p msg—>param. msg. p msg data) & 0x2)
ind enable[p msg—>conn idx] = true;
/
break;
/
/
LR

Wepeg T g, iAW GATT 442850y GATTC_MSG_WRITE_REQ K3V J i 5
BRI FEN T . S N 1 58— AN B B BT ntf/ind f# BE
I 553t profile X Biff) GATT F{F I LIRS WL F—.
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2.5.5.4. fR45% profile B & ¥

N T AEFE profile BEIEE#:1E, profile 75 2 E X H WIS R R Bl 8 B3I
AR FAE R T 1X A profile FIFTATH B BA—/MkS5 3 profile [ B b8 i S5 K Al R -

uintl6 t sve msg handler (gatt msg t *pﬁmsg)
{
switch(p_msg—>msg _evt)
{
case GATTC MSG READ REQ:
if(p msg—>att idx == 4)
{
memepy (p_msg—>param. msg. p_msg_data, ~\x7\x8\x9°, 3);
return 3;
/
break;
case GATTC MSG WRITE REQ:
if(p msg=att idx == 4)
show reg (p msg—>param. msg. p_msg data, p msg—>param. msg. msg len, 1) ;
break;
case GATTC MSG_CHP_EVT:
if(p msg—>att idx == GATT OP NOTIFY)
co printf("ntf done\r\n”);
break;
case GATTC MSG LINK CREATE:
co _printf("ntf donel\r\n”);
break;
case GATTC MSG LINK LOST:
co _printf("ntf donel\r\n”);
break;
default:
break;
/
return 0;
s
iR .

® Profile 1) GATT FFEIHRB AN —NMHEELE. ZTEAY THERRL., #i%S.
T EXT R auid AT 5 T EXT R handle 5 S M2

® GATT Ky [al i g BOR Y _LALHIH BT 7 7 40P, LA return 0 &5 .

® 5 & GATTC_MSG_READ_REQ F/R MU S MR 55 vt e 4 AL R BB &, =il i 1
ME, HE: BEREZE, FE return FIEHFERKE, AR return 0,

® {5 JE GATTC_MSG_WRITE_REQ 7R #5355 I ¥ 4% A I RS TH S, 7~ i
THATENAL 2R,
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® & GATTC_MSG_CMP_EVT F Rt k4531 profile M MEIETE . p_msg-
>param.op.operation fOREAERA, KA —IEHLUT LM, Z WA gatt_apih W E

X4 GATT_OPERATION_NAME.
#define GATT OP NOTIFY 0x01 //I< GATT notification operation
H#define GATT OP INDICA 0x02 /1< GATT indication operation

#define GATT OP_PEER SVC REGISTERED 0x03 //I< Used with GATTC CMP EVI, GAIT peer device
service registered

H#define GATT OP WRITE REQ 0x05 /1< GATT wirte request operation

#define GATT OP _WRITE CMD 0x06 // 1< GATT wirte command operation, write
without response

#define GATT OP READ 0x07 /1< GATT read operation

#define GATT OP PEER SVC DISC END 0x08 //I< Used with GATTC CMP EVI, GATT peer device

service discovery Is ended

XRS5 profile ki, BEFRIMEAER, 0x01. 0x02.

® 0x01 KR, X% P&t 4T notification #:/F (N5 response) e/l

® 0x02 &R, XF% P ufi)& 14T indication #:1E (75 % response) 5E /K.

R %5 ity profile [F11 IS EUHI AL gatt_msg_te 5% Ui profile S NS EUHIMRREA

A, ZW&EH 2.5.4.4,

2.5.5.5. [ %% F 5 iEAT ntf/ind #:4E
7] % P i profile HE4T ntffind #EAERIAZ B AE A0 T &l 2-5-8 AT o
Server
Profile A

GATTH1}: GATTC_MSG_WRITE_REQ

fifiEntf/ind

i gatt_notification(...

X St AT 3 R AR

GATTZ{}: GATTC_MSG_CMP_EVT &
operation == GATT_OP_NOTIFY

AR A 5E B

Notification

2-12 PR % notification LI HFE
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PLEA:

FEUSCEI IR 553 profile LAEH GATT %5 5 GATTC_MSG_WRITE_REQ J&i, ¥l 5 A5
HISE— 75 bit 0 AL, 7€ ntf (888 HIBr S NBIEHIE — 719 bit 1 EAL, #i5E
ind f§fg.

Ntf (685, N JZ AT LU GATT 5 e8 0n 48 A ntf (18 M A T308 AV . 388 %0 26 3
€ XAE gatt_apih N, —JLEPFILIT:

a) gatt_notification Ryl EI#RAE, AT ER 4 [E S response.

b) gatt_indication F/nFa/niR1E, RS54 [E & response.

VA notification #AE A IEEHE I PMER, P2 2 BC — Bt AR LA L J2 % 480
SRJE SLRI_E A% ntf 52 2 2R 55 i (DA R G T 22 GATTC-MSG_CMP_EVT &
operation == GATT_OP_NOTIFY . Fl)™ AJ LA7E ] 1 & 4 A4 Wi 2504 notification
B % 58 U

A indication B AF R EHE B PIICER,  #RAE 58 BRI S5 BEAE RN i B S ) 5 4 22
bl BT RS R JRAE B — R E S AR, X [ — Y@ P R e A — X indication #:1E,

75 ) J 1 1) indication 2 1E 2 TE 3L

IS FH 2 80 £ P IR A notification A IR B, WM R 2 AP B BN S, 7ERERK
J2 T AR 32 (R RGN 2 A7 (0 50 A 215t i BLE 4% o AT DAJSEFH 2 7E A W iSO R 32 B 11
g, AT AR 2 S, HEE R KRR NAFIMEFE, — RSO — AR
FARE I I BN EG T E R i R B, BRI TS — R
—, FHEREAE TR R 1. AT

uint8 t nb report = 0;
uintl6 t sve msg handler (gatt msg t *p msg)
{
switch(p msg—>msg evt)
{
case GATTC MSG_CHP_EVT:
{
if(p msg—>param. op. operation == GATT OP NOTIFY )
{
nb _report——;
att ntf(p msg—> conn idx, svc id, p data, data len );
/
/
break;
/
/
void att ntf( uint8 t conidx, uint8 t svec id, uint§ t #*p data, uintl6 t data len )
{
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{

if(nb _report < 20 && ntf enable/condix])

gatt ntf t ntf att,

ntf att. conidx = conidx,
ntf att. sve 1d = sve id;
ntf att. att idx = 2;

ntf att. p data = p data,
ntf att. data len =data len;
gatt notification (ntf att);
nb_report++;

2.5.5.6. [6)%% ) i (B DL LR A E

55 S B S BT SR G 1% ) o [ SR 55080 ) 52 EL AR o | 1 2-559 B

Server
Profile A

R

A

GATTHAF: GATTC_MSG_WRITE_REQ

fEBEntf/ind

A

GATTHif4: GATTC_MSG_READ_REQ

R EHE B

I 52 B4 0H S

BLE Stack

Read

Read response

2-13 AR % read response AL IEFRIE

® (EULENRAS i profile LA GATT ¥4 5. GATTC_MSG_WRITE_REQ J&, FH ntf/ind
ffREfE, % o O IERI 2 1 RS0 i@ 1 handle 5.

® i F iK% i profile LAL [ GATT 45 GATTC_MSG_READ_REQ, 3% /iy i Bt
A JEVEREEE, % i 7 BRI AR E AT R, i ARAS

{

uintl6 t svc msg handler (gatt msg t *p msg)

switch(p msg—>msg evt)

{

case GATTC MSG READ REQ:
if(p msg=>att idx == 2)
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[
memepy (p_msg—>param. msg. p_msg _data, ~\x7\x8\x9°, 3);
return 3;
/
break
/
/

B HIWr B S A R VEE R R F R 52 2, ARJE K BRI A 0 e L DR (A

Vi R B S B SR AR EH R 17 1K) buffer, $5/m IR 5148 VB 9K FERI AT . [a] 1) og
W2 K% read reponse .45 F ¥iii o

2.6. REEH

2.6.1. EEXt

Foxt i, BRAS AN > A s I A, T BLr D9 3B B

L SHEHE R .

2. AEREERINE .

3. fEhNEEEE By R HETRE NG, JFIRYE B2 15 SCRr IR e e
SR B A RN S S

ll

BoR el s, o

TS T B

FC xR FE B R fs, Bt 77al 4 i LE Legacy Pairing 1 LE Secure Connection (M
core 4.2 AT INHEAR ). PIRT, A& DO T BAE T step2-E IS, HIMEIZDIE,

LE Legacy Pairing 4% STK, LE Secure Connection “ i LTK.

- e - —- - ————— = PR R

+“Step 2a: Optional Short®, ¢~ Step 2b: Optional Short *,
| Term Key (STK) I\ Term Key (STK) Generation!

Term Key (STK)
\ Generation — Just Works,' - Passkey Entry ,

Generation - O0B

]
1
1
A

Step 3: Encrypt Link Using Generated STK

Y

C Step 1: Pairing Feature Exchange )

Step 2¢: Optional Short

4 P '
( )

( Step 4: Transport Specific Key Distribution )

7

2-14 BLE Bt %1338
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LE Secure Connection #'5| X\ T Elliptic Curve Diffie-Hellman JI#8 &%, {54155
TARREIERT: o ARAE B T SRR 22 ARt O J7 5 mT 43 an DU A
® Just Works (Secure Connections or Legacy), & & T EA XU %A M N io W4
CEetn: SRR RS mE) BN, HT7E Just Works Fexf I 2 H 67 MITM

WAE, PR 024848 MITM Biidi o Just Works FCXTRERT LAFH T Legacy Pairing,
WA LA T Secure Connection.

® Passkey Entry (Secure Connections or Legacy), FCX IR FE S 3 MITM AiiE, CBE R T
Legacy Pairing, tha] LT Secure Connection. Ftxiid 2 b 75 2 H S 4 6 fir-t3f
L G LR (ST WO SR iDL TN 18

® Numeric Comparison (Secure Connections), TSI TT 4548 0%F Secure Connection,

REJHEA BRI A TR, H/F& W MITM AE, AWATBAE H Numeric

Comparison FCXf i FE -

® Out of Band (Secure Connections or Legacy), 1% /7 it NFC £545 41 77 2048 B et i
RHBREMEME. HATHRA ) SDK R 3RFZI A 77 Ko

2.6.1.1. JustWorks Bt %}

IR TT 4% #R I T P E . (Man-in-the-middle, MITM) AIE, F8-4 &t AT A A Just
Works BCXiifE . HT7E Just Works BEX IR TC 7 MITM AALE,  BEG A0 JC 241848 MITM X0
7. Just Works Fext BER] PL/& Legacy Pairing 7] LA/ Secure Connection, I/ R fF7ERLKT
MR Z AT B =S, B RERaE, X Io - BT 2E .

MLl Legacy-Pairing. Justworks xS 77 S, S @ASHANTIC & -

gap security param t param =
{
.mitm = false,
. ble secure conn = false,
. 1o cap = GAP 10 CAP_NO_INPUT NO OUTPUT,
.palir Iinit mode = GAP PAIRING MODE WAIT FOR RE®,
. bond auth = true,
. password = 0,
}
gap_security param init (& param);

L
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mitm SR AL E A RGE, 0N false Fm A -

ble_secure_conn 2437 & 75 k1 3 security connection. B false %7 A% .
io_cap RAA &I o Mt AL, REH BrsE A AT, ATHIH A o
it )

pair_init_mode ¥ & B AL . 7791 (4 AERE A -
bond_auth ZH & 7R T FISE, MARRA SR R AT ESI R, T
RO, BN true TR FSEE

password 24 B FI T mitim i 8] A E RO UGERD, 75 %50 541 & 40 AAERDF T
Wil HATE io_cap £t A8 /7 H mitm BRSNS, A

2.6.1.2. Passkey Entry BCX}

Passkey Entry FCXIALFE SCHE MITM TALE, FCXTRER DL Legacy Pairing 1] L2 Secure
Connection. XTI FEH 44 display 4t 68 71 B =7 S7x 6 A7+ ki) %55, 4 keyboard
G NBE ST — T NAZ B RS RAE A temp key, AT SR B AT FE .

NI CAEAT Hi AR T — G B A 4] Passkey entry FUXHE K S 40K B -

gap security param t param =

{

/,.

gap security param init'(& param);

.mitm = true,

.ble secure conn = false,

. 1o cap = GAP 10 CAP DISPLAY ONLY,

.pair init mode = GAP PAIRING MODE WAIT FOR REQ,
. bond auth = true,

. password = 123456,

i

® mitm Z IR 5 A B A N HIGIE, BN true RoxJEH .

® ble_secure_conn SRR & 75 3l security connection. ¥4 false F/R"ANE FH

® io_cap RANAWAH o fthBES), REA BREEAMAKGE. ARBIHH o &
TNAEST, REHRAN TR BN i A IERD .

® pair_init_ mode ZH KR E HAERERLA o A Hh A REBC KT

® bond_auth ZHE/RE TG E. WA true RonJa YT
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® password ZHWE H T mitim H A A VGERAIERD, 7520 b 54 A DA IERS F T
IE
T EARANGE IR, Passkey entry BUA A SE L B W T -

gap security param t param =
{

.mitm = true,
.ble secure conn = false,
. 1o _cap = GAP 10 CAP_KEYBOARD ONLY,
.pair init mode = GAP PAIRING MODE WAIT FOR REY),
. bond auth = true,
. password = 123456,

}:

gap security param init(& param);

AT R RSO REIIN P IR 0 B OR 2 BB e 7 0
X

| void gap security send pairing password(uint32 t conidx, uint32 t value) |

AR
® conidx NIZIEHZEM KT

® value NiZ#EM,

2.6.1.3. Security Connections BCX¥

R Xy W45 #8304 Secure Connection %}, AJ LA{# A Secure Connection Bt %} i FE -
RN e e 2 (U =T (1

gap security param t param =
{
.mitm = false,
. ble secure conn = true,
. 1o cap = GAP 10 CAP_NO_INPUT NO OUIPUT,
.palir init mode = GAP PAIRING MODE WAIT FOR RE®,
. bond auth = true,
. password = 0,
-
gap _security param init (& param);

Y
® mitm ZHCERIRE T R E PRAKIAIE, 5O false RonAJHH -

® Dble_secure_conn S K/~ &1 A 3l security connection. WA true FxjE .
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® io_cap KA io BE)), A BaRBBERBANEE 1. ARBIHEA o B
® pair_init_mode Z ¥ K L I AERCXT . AP TP AL REBCRY .
® bond_auth ZHFIRZ TG HIME. %N true Rox 5 FHIAE.
® password ZH W E H T mitim H A A VIR AIERD, 75250 i 5 & A AIERS F
WIE. HATE io_cap it A8 /1 H mitm fERERS, AHH.
2.6.1.4. 2 1 EEXY
LWSESINE e a=n 1N
gap security param t param =
{
.mitm = false,
.ble secure conn = false,
.10 cap = GAP 10 CAP NO INPUT NO OUTPUT,
.pair init mode = GAP PAIRING MODE NO PAIRING,
. bond auth = false,
. password = 0,
yy
gap security param init (& param);

LR
® pair_init_mode ZH K/ M AEREIIXS . 7RI A no paring, ZEIEACXS .
® bond_auth ZHKr 2 B G E . BN false Kon A A HIERE

2.6.1.5. BiXt key HIERTE

IR PR S R E R S Ximik S5 E SN A, A BURIBAT 2 i/ 2 i
e AR R

void gap bond manager init(uint32 t flash addr, uint32 t svc flash addr, uint8 t max dev num, bool
enable) ;

i

® X NS flash_addr R/ H AR ECA ™ 2E (1) key 1 flash Hihik. 75 /2 0x1000
(K%, SDK H T —A> sector (4KB) HFAFiEHHC A%

® svc_flash_addr X/m iz &AE A% P omisy, HA# 2RSS i profile ) flash A-fifHidk
i 222 0x1000 HHEEL %, SDK i E — 1> sector (4KB) I TA7lAHIC A

Copyright© 2021 g & i TR 2w Page 54


http://www.baidu.com/link?url=w-nQslJx-wo4-AcjtxXg3dsHx8p3tW1zyb7S9ojKTkPiyHdyZeuGiZxVrLEGCsOr

FREQCHIP
%?EEEW

FR8000 SDK A~ F/F | = 1.0

® max_dev_num FRYHE B SRR B HIZ0E WA K. B E[1,20]. A
mac HibHIE& S AR AR IR A MO I, 2N 0 TFUATE 545 0
AR BT L

® cnable SRR R B EE . VN true, PURS E BN REEIN L key 31
flash. B4 false, BIMHEAR 27 RAMLAT 722 1) Key o

o (e TIEMMGLI A AE I, £ NHASEIGEN flash HEEEIUFA 176510
key AT 255 8.5 py i A

2.6.1.6. EHLE EE ST

FHURRIEAHERIESS, NHZES BLE PhsCR 58 T FE A B s .

APP BLE Stack

i H gap_security_param_init(...)
WEZ e

A

A gap_bond_manager_init(...)
1 96 BETh RS (fiAE

A\

GAPHiff: GAP_EVT_MASTER_CONNECT

i F gap_security_pairing_req(...)
R EHUR 1% FE B 46 8 5 AE

A

Pairing Request

Pairing Response

1l_enc_start

1_enc_start

key_distribution

key_distribution

GAPZf}: GAP_SEC_EVT_MASTER_ENCRYPT
R ML, B SER . R 465 45 R

2-15 W& ECEC 311k
FENLIF A e E AR ) B D R T

void proj ble gap evt func(gap event t *event)

{

switch (event=>type)
[
case GAP EVI MASTER CONNECT:
{
if (gap security get bond status())
gap _security enc req(p_event—>param. master connect.conidx)
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else
gap security pairing req(p_event—>param. master connect.conidx)
/
break;
case GAP SEC EVI MASTER ENCRYPT:
co printf(“master[%d] encrypted|\r\n’, event—>param. master encrypt conidx);

break;
}
}
PIRH .
® [/t GAP FHA-RIHREL AN, 8w FH42EM Ny GAP_EVT_MASTER_CONNECT 3k

AR ENEREE BN D fEZE iR gap_security_get_bond_status()
SVTRIT >4 R RE R (R 0 o YL & 2 1 2 DR E Wk, IR AR E . A
gap_security_pairing_req() BREUK I E sh1E

® 4HNEX a4 AR TINGS, NG, BLE #hiddk< FAL GAP
GAP_SEC_EVT_MASTER_ENCRYPT.
2.6.1.7. MHLEATECRT

MHLTG EE E SRR, AR5 BLE Pristi s Bt fE i~ B ps

APP BLE Stack

H gap_security_param_init(...)
wEZRBH o

1 H gap_bond_manager_init(...)
Ve e B I RE iR

GAPHiff: GAP_EVT_SLAVE_CONNECT

Ifi i gap_security_req(...)
{5 WAL IR S 5E 155K

Pairing Request

Pairing Response

Il_enc_start

1l_enc_start

key_distribution

key_distribution

GAPH{f: GAP_SEC_EVT_SLAVE_ENCRYPT
9 MM, N TER . [ 9558 45 3R

& 2-16 MK ECECXTIRIE
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MHLIT 5 BEXHE SR R B AR D IR T

void proj ble gap evt func (gap event t *event)
{
switch (event—>type)
{
case GAP EVI SLAVE CONNECT:
{
gap _security req(event—>param. slave connect. conidx);
/
break;
case GAP SEC EVT SLAVE ENCRYPT:
co printf(“slave[%d] encrypted\r\n’, event->param. slave encrypt conidx)
break;
/
/
PiRH -

® 7t GAP Fi:mli A, i Al S F 258y GAP_EVT_.SLAVE_CONNECT K3k
EMNOERE R BN T %A T I A gap_security_req pRELE K ML
G M

® ULE X R HAN AT NG, & sIJE, BLE Wrlik< b4k GAP H4f
GAP_SEC_EVT_SLAVE_ENCRYPT.

2.6.2. %

B ATIECN 2 )5, REITE g0 & HIhAE . W] DL B Y Ina s HonS 2 S
BT INE B . IR R N LA RS R AOEE A

2.6.2.1. EHLREINE
void proj ble gap evt func(gap event t *event)
{
switch (event—>type)
{
case GAP EVI MASTER CONNECT:
[
if (gap security get bond status())
gap _security enc req(p_event—>param. master connect.conidx)
else
gap _security pairing req(p_event—>param. master connect.conidx)
/
break;
case GAP_SEC EVT MASTER ENCRYPT:
co printf(“master[%d] encrypted\r\n’, event->param master encrypt conidx);
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break;

K
® 7t GAP HAF AR E A, il WAL
GAP_EVT_MASTER_CONNECT KRB EHERF A AH N H . FEZEM T
I8 H gap_security_get_bond_status () Wr =4 Hi i H IR0 o e A o 75 e O 908 X
%, MR E RS, A gap_security_enc_req() B EUR AL N BAE
® NN, BLE Mhillkkss bk GAP Fit
GAP_SEC_EVT_MASTER_ENCRYPT.

2.6.2.2. AHLIA NN 2

void proj ble gap evt func (gap event t *event)
{
switch (event=>type)
[
case GAP EVI SLAVE CONNECT:
[
/
break;
case GAP SEC EVI SLAVE ENCRYPT:
co printf(“slave[%d] encrypted\r\n’, event—>param. slave encrypt conidx);
break;
/
/
P -

® & GAPZHAFRIHRE AN, EIT AW FH 42N GAP_EVT_SLAVE_CONNECT K3k
B LE R A N
® . N k3h)5, BLE WM FZ2 A& GAP F4 GAP_SEC_EVT_SLAVE_ENCRYPT.
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2.6.3. [BAAE

BLE "F RS ALE B, 248 CUMEBCS AT DURER R F ARt &, M A AR AIE B2 Toik BRER
WO Hbr s . B E PRAEAS CONIER B2 ] LR R 5 H br i BEAT IEREAE N, [FI By
IEHARARIE B & B R BIA B XS A AR B I ER B

2.6.3.1. FialRREEThEE

RGO AT IR E A A5, AT DR JE A L Sl BE e i e B A LM & . T
A A A D RE I AR RN T

1. FERFZFSNREIATEEIFHE, FhedfEh e IRKU LS ibkE g, 45

EZ G XA S NS RITIEE. e B ARREES%2.6.1 1,
2. ARHEE. AP UERSVIGHIEREFR RIET . KEEshEE iR EAS
B

gap._bond manager init (BLE BONDING INFO_SAVE ADDR, BLE REMOTE SERVICE SAVE ADDR, 1, true) ,
gap bond info t info;
gap bond manager get info (0, &info);

if (info. bond flag)
{

gap mac_addr t mac set[1];

memepy (&mac_set[0], &info. peer addr, sizeof (gap mac addr t));

gap set wl (&mac set[0], 1) ;

gap ral t ral set[1];

memepy (&ral set[0]. addr, &info. peer addr, sizeof (gap mac addr t));
memepy (ral set[0]. peer irk, info. peer irk, 16);

gap _set ral (&ral set/[0], 1);

Yi .
o 5117, AL EEHEYIMGI KL gap_bond_manager_init 1§84 & & EL LI fE -
® i 2. 317, WM gap_bond_manager_get_info JKEUT 5N 0 FI46 & & & MFE(E S,
% mac Hilb AT IRK.
® B 41T, HUWHE AN EIREN true I, KHBCE FH 4 5
® E6. 7. 847, ISR mac HihE AR, JEHH gap_set_wl B iZ% &%
mac il A1 ] whitelist H.
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O 0% 1247, HULZLSE WA IRK I, HVAT gap_set_ral B B %1 & 0 IRK
{1 %) ral(resolved address list)H.

® Y ik &l 2 3F resolved address 257, Rl public 8¢ private [# & Hihl,
RFEEPAT 9 % 12 7 WA E ral(resolved address list).

3. JTHRAMAOAE, T ORISR ET S0P R IEBGER R B A4 e )

2
He o

gap adv param t adv _param,;

adv_param. adv_filt policy = GAP_ADV _ALLOW _SCAN WLST CON WLST,
adv _param. adv _mode = GAP ADV MODE UNDIRECT;

adv_param. disc mode = GAP ADV DISC MODE GEN DISC,

adv _param. adv_addr type = GAP ADDR TYPE PUBLIC;

adv_param. adv_chnl map = GAP _ADV CHAN ALL,

adv_param. adv_intv_min = 0x40;

adv _param. adv _intv max = 0x40;

gap_set_advertising param(&adv_param)

Wi

o HURKTHEAEMES W 2.2 BT,

® RGBT 24T E T IR IR A R N AL RN . E
25, RADE2 AR NS e sAEE A #.

4. FhEEMH AR, BT OB A2 RS R R SE R R, RiERE
144 BN 1145

mac_addr t peer addr,

memepy (peer addr. addr, ”\x00)\x00)\x00\x00\x00\x00", 6) ;
gap_start conn whitelist (&peer addr, 0, 6, 6, 0, 400) ;

iR

® i gap_start_conn_whitelist 22 F B 144 SN BB &, X AMEBEIE RS
A l, B LT A BLE ¥4 . MR EIH gap_stop_conn B Ik %)
ff.

O I MR AL W, LAERITE 2 B E (4 AT
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2.6.3.2. Hihtfie & 1t B

SOFRT #E . A9 EILIERN, controller £ F I i E A LIE A& 2 F 8 s AL .
ANHHEAERTIG A BEAT BB — KB AT . T 4k . $988 . Ea IR R TG S E A
IREREIR (SN N N

1.

BLE mac HuhE3A, ARYLHihE—3F 4 #4258, 2 I ble_stack.h F 1 E X

enum ble addr type
{
//addr is set by user, value is fixed forever
BLE ADDR TYPE PUBLIC,
//addr is set by user, value is fixed during power on Ilifetime

//addr is generated by stack with IRK
/vaddr is generated by stack and is randomly

/I'.

BLE ADDR TYPE PRIVATE,

BLE ADDR TYPE RANDOM RESOVABLE,

BLE ADDR TYPE RANDOM _NONE RESOVABLE,

IAE

PUBLIC &8, F£oRBt& M) mac kB AL, ZRAMIER 2 IEEE HE .
PRIVATE A4 hE ] DL BAT$6 % oA — > B R R FF AR B — HE A,
ZR A (¥ 5 = 2bit BB 11b.
RANDOM_RESOVABLE ZEH! it — A FEHIEA IRK (identity resolving key )
SKAERL, SR I P A 1 18 £ 7T LA 1 R 1 A A R A R
RANDOM_NONE_RESOVABLE ZA! i 5 PRIVATE KA Hibikqel, {HZ&
RANDOM_NONE_RESOVABLE &R bk 2> e i) 557, 580 HH e GAP SR € .
BB WA bl , 7F user_main(VWIEAILAT, 7 B4 mac HUbEIRAE (IR, FaEA
Hymac HIBEFIZRAY, AH mac Hhbb2R A — B R AT B2, I, JiE, FE
B AL ZNAE,  S5458 FH LB 5 5 AR A b b bk 28 AT 45

/* set local BLE address #/

mac_addr t mac addr;

mac_addr. addr[0] = Oxbd;

mac_addr. addr[1] = Oxad;

mac_addr. addr(2] = 0x10;

mac_addr. addr[3] = Ox11;

mac_addr. addr[4] = 0x20;

mac_addr. addr[5] = 0x20,

gap _address_set (&mac_addr, BLE ADDR TYPE PRIVATE) ;
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3. OSAL API

3.1. Task

% task MY EERI T EAEIA R ARIE 5 AR R BENLA], X B ed & 2R F L I et ok
H I RAT - AR 55 I B 7 24E BLE PhSCHATaa e AT, 18 2 B HEIR 75 ZE4E4E 55 el i
ZJaHAT

3.1.1. Bl task

21T SDK 5% 22 S5 H A1l 20 4 task, os_task_create AR A%/ N task, SECH
% task FIEAFEIA KR EL, BT task HEEHOH T F0EF5, R SAS A4 1 AL BB ) AN TR
(JUt ms). PAFARRE AGIE—A task I~

static int user task func(os event t *param)
{
switch (param—>event id)
{
case USER EVT AT COMMAND:
app at cmd recv handler (param—>param, param->param len);
break;
/
return EVI CONSUMED,
/
void user task init(void)
{
user task id = os task create(user task func);
/

3.1.2. ] task FFHEEHEE

fE task A2 J5, WTLAAH os_msg_post Bi%A)i% task #HEEH S, H T RPAHE, R4
AR

os _event t at cmd event,
at_cmd event. event id = USER EVI AT COMMAND,
at cmd event. param = at recv buffer;

at _cmd event. param len = at recv index;
0s msg post (user task id, &at cmd event);

Copyright© 2021 g & i TR 2w Page 62


http://www.baidu.com/link?url=w-nQslJx-wo4-AcjtxXg3dsHx8p3tW1zyb7S9ojKTkPiyHdyZeuGiZxVrLEGCsOr

FREQCHIP
g‘\f E A b

FR8000 SDK H{ " F-#t | = 1.0

os_msg_post BRI — NS HONEBOE BAES R id, % id AESS IR FIR BME. ¥
BEMEF R event_id H TARIRIE S ISAY, HLZHAF [ 2% %L user_task_func 117 .

3.2. Timer

% timer J& T HAFE 8%, (K#iT baseband KI3217, #5EJY 10ms, 4T SDK LR H%
A7 40 A timer. 7€ I A% 9 (20 BR BSOS T AR RO ARSE G QIR B, PR e 1 b e AT
AR K L+ ms).

B IFIT S timer, IR timer W45 FIE test_timer 7525 IF N AR, BRUAS AT F = 3648
, A/ os_timer_start Z B, THE5LIHA os_timer_ init HAT WG ot os_timer start
BRI BB = AN SRR IZA timer A& 75 T Bl -

o0s timer init(&test timer, test timer handler, NULL);
0s_timer start (&test timer, 500, true);

FEAUa MRS A A ) [ 35 R 230 RT ASRAT T 4 55 e R B0 2809 IR AT os_timer_init I
B =S

void test timer handler (void *param)

{

LOG INFO(app tag, “test timer\r\n”);

/

W os_timer_stop ALLME (E—/NMIEFEIZ4T ) timer:

| 0s timer stop(&test timer);

3.3. Memory

SDK H# T R 7K RAM TR 45 1 Heap #510], Jfft 7 — 4L S gt - -
L. PR KA A

I void *os _malloc (uint32 t size) I

2. B BCHEE KA AL, JF IR Z AT AT R

| void *os realloc(void *ptr, uint32 t new size)
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3. B E RN A

| void os_free(void *ptr)

4. FRBCGTHTATFHE heap K/

| uintl6 t os_get free heap size(void)
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4. ShIR3h

4.1. GPIO

FR8000 FF1:t5 F AN ] (¥ AL 5 3 35 AN RIS K GPIO, {H & GPIO [ F 7 vk #l R —3X
f¥1, A GPIO # 0] LU FH AN F 9 ThAE, FF HE B MBI, miRssThae. GPIO M
RUAT AR EH P A ST 5@ s ) SR e AR D RE S 0. TE RS T IEH TR AR, X
PP B G # AT DU SRE 6] GPIO: M RSkt TARIIFERE T, il 5 o kb T4
KA, X AT FEE S 570 A] BLE ] GPIO.

FEH 2 ) B o] GPIO Iy, GPIO ] DA F s At 1L A b, A
SPI 11458 HI AN I D fig . AEARThAEER o] GPIO iy GPIO AT LARI/ER A H . AN
HP ARG . Keyscan 2530 RE. SDK #2464t 1 /M % LR B GPIO F$5 Hil AL :

WE GPIO &l B & i@ F il B e

| void pmu set pin to CPU(enum system port t port, uint§ t bits);

B H GPIO B IR FEFZ i F ot -

| void pmu set pin to PMU(enum system port t port, uint§ t bits);

4.1.1. GPIO | (EiEHEHI#TT)

GPIO £ Wit ) e i Hl I v AR AN RSN DR, /& 2 B A N BEIRIRES 2 )5
Wl H R, SEIXUECE RK, B IR el 2 J5, X LeN & w5 2 EE i

41.1.1. 81X

NI N R A0 AR PAO R £ 1) B s R R AN D RE
/% configure PAO 10 MUX #/

system set port mux (GPI0 PORT A, GPIO BIT 0, PORTAO FUNC A0);

/* set PAO function to GPIO #*/

gpio set func (GPIO PORT A, GPIO BIT 0, GPIO FUNC GPIO);

/% set PAO to input mode */

gpio set _dir (GPIO PORT A, GPIO BIT 0, GPIO DIR IN);

/% get PAO value */
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gpio get pin value (GPIO PORT A, GPIO BIT 0);
/% get PORTA value */
gpio porta read();

4.1.1.2. Bt

TN B B JEE s AR R PAT R 8 A ) R s )T e D e

/% configure PAI 10 MUX */

system set port mux(GPI0 PORT A, GPIO BIT 1, PORTAI FUNC Al);
/* set PAl function to GPIO */

gpio_set func(GPIO PORT 4, GPIO BIT 1, GPIO FINC GPIO);

/% set PAI to input mode */

gpio set dir(GPIO PORT 4, GPIO BIT 1, GPIO DIR OUT):

/% get PAI value */

gpio set pin value (GPIO PORT A, GPIO BIT 1, 1);

/% get PORTA value */

gpio porta write(gpio porta read() | 0x02);

41.13. E T

I A B st B BN R AEUE B

/% set PAZ2 pull down */

system_set _port pull (GPIO PA2, GPIO PULL DOWN, true);
/% set PA3 pull up */

system set port pull (GPIO PA3, GPIO PULL UP, true);
/* remove PA4 pull down and pull up */
system set port pull (GPIO PA4, GPIO PULL NONE, false);

4.1.1.4. SMER T

T HURGI 7R an T B & PAL ARV, BRI )9 10ms:

/* configure PAI 10 MUX */

system set port mux (GPIO PORT A, GPIO BIT 1, PORTAL FUNC Al);
/* set PAl function to GPIO */

gpio set func (GPI0 PORT A, GPIO BIT 1, GPIO FUNC EXTI);
/% set PAI to input mode */

gpio set dir (GPIO PORT A, GPIO BIT 1, GPIO DIR IN);

/% set PAI pull up */

system set port pull (GPIO PAI, GPIO PULL UP, true);

/* set anti-shake time */

exti set control (EXTI GPIOA 1, 1000, 10);

/% set trigger type to low level */

exti_set type (EXTI GPIOA 1, EXTI TYPE LOW):
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/% enable PAl external interrupt */
exti enable (GPIO PAL);

/% enable NVIC GPIO interrupt */
NVIC EnablelRQ(GPIO IRQn),

AR HR BT b R e BN R
void exti isr(void)
{

uint32 t status,

/% get and clear exti interrupt status */
status = exti _get status();
exti clear (status);

if(status & GPIO PAI) {
/% reset trigger type to high level */
exti set type (EXTI GPIOA 1, EXTI TYPE HIGH):

4.1.1.5. Bt B 10 NHAhThEE

DL AR A 12C Bie B 9] /s o) 410 B B v H A AN DhRe 5| -
system set_port pull (GPIO PC4/GPIO PC5/GPIO PC2]GPIO PC3, GPIO PULL IP, true),
system set port mux (GPIO PORT C, GPIO BIT 4, PORTC4 FUNC 12C0 CLK) ;

system set port mux (GPIO PORT C, GPIO BIT 5, PORTC5 FUNC 12C0 DAT) ;

system set_port_mux (GPIO PORT C, GPIO BIT 2, PORTC2 FINC_I2CI CLK) ;

system set port mux(GPIO PORT C, GPIO BIT 3, PORTC3 FUNC 12C1 DAT);

4.1.2. GPIO | (RThFEEHHI0)

2 GPIO HIMR AT i Fh ez i, e & A DD e Al TARA 20N B (RO T
PP RLIEE TAE. MR, 10 ATREAEAER, X Al LUK 10 22 H R B #E %] o
PR AT S A 5 2 3 B A FL o

41.2.1. I\

I S JE R A0 Al PBO AR DA il S o ) T B % A D RE
/% config PBO 10 mux */

pmu_set_pin mux (GPI0 PORT B, GPIO BIT 0, PMU PIN FUNC GPIO)

/% set PBO to input mode */
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pmu_set_pin dir (GPI0 PORT B, (I<<GPI0O BIT 0), GPIO DIR IN)-
/* get PORTB value */
pmu_porth read()

4.1.2.2. Bt

N S R R A0 AR PBO AR DA i S o ) T B H D RE
/% config PBO 10 mux */

pmu_set pin mux (GPI0 PORT B, GPIO BIT 0, PMU PIN FUNC GPIO),

/* set PBO to input mode */

pmu_set pin dir (GPIO PORT B, (I<<GPIO BIT 0), GPIO DIR OUT)

/* set PORTB value */

pmu_porth_write (pmu_porth read() | 0x0I);

41.23. ETHhi

NN R A e B R BT EGE B R

/% set PAZ2 pull down */

pmu_set pin pull (GPI0 PORT A, (I<<GPIO BIT 2), GPIO PULL DOWN) ;
/% set PA3 pull up */

pmu_set pin pull (GPIO PORT A, (I<<GPIO BIT 3), GPIO PULL UP);
/% remove PA4 pull down and pull up */

pmu_set pin pull (GPIO PORT 4, (I<<GPIO BIT 4), GPIO PULL NONE) ;

4.1.2.4. GPIO E il

TEARThFERS B o A — A GPIO BT R INASEER, & 1 SERLHI AL s, F T
ST 51 BT FEF AR A, 2 M IR 51 AR P 5 B B AT A (B A — BURt st 2277 4E PMIU
W7 . PMU i ] LK 22 G A BEERR e 8, [R1 Ut GPIO [ née B 1 i At e i ax o 20 30

SDK At 7 APT T HC & M x4«

void pmu port wakeup func set (enum system port t port, uint8 t bits)

{
uint8 t last _status reg = PMWU REG PORTA LAST STATUS,

last status reg += port;

/% PMU control */
pmu_set_pin to PMU(port, bits);

/* Config input. Pull up */

Copyright© 2021 _E#g & b A BR A | Page 68


http://www.baidu.com/link?url=w-nQslJx-wo4-AcjtxXg3dsHx8p3tW1zyb7S9ojKTkPiyHdyZeuGiZxVrLEGCsOr

FREQCHIP
@'ﬁ A FR8000 SDK I/ F4# | : 1.0

pmu_set _pin pull (port, bits, GPIO PULL UP),
pmu_set _pin dir(port, bits, GPIO DIR IN);

/% Read the current value and write */
ool write(last status reg, ool read(last status reg));

/% XOR Enable */
pmu_set pin xor en(port, bits, true);

/* XOR interrupt enable */
pmu_enable isr (PMU GPIO XOR INT EN) ;

PLERE PDO. PD1 5], I sz dne] i A s R 5 s 20 -

| pmu_port_wakeup func_set (GPIO PORT D,  (I<<GPIO BIT 0) | (I<<GPIO BIT 1));

2 PDO 8% PD1 H- P RAAALRS, 27242 PMU H .

_attribute ((section("ram code”))) void pmu isr(void)
{
uintl6 t state = pmu get isr state();
pmu_clear isr state(state);
if(state & PMU GPIO XOR INT STATUS) [
uint32 t port value = ool read32 (PMU REG PORTA LAST STATUS);
LOG INFO(NULL, “current port state is 0x%08x\r\n”, port value);
00l write32(PMU REG PORTA LAST STATUS, port value);
/
/

4.1.3. GPIO il GErigamEsh =0

£ FR8000 SDK il | driver_gpio.c Iz ii%. Zhixi) GPIO JXENK IHORFF, i i
GPIO BN EATR i, N 5 .

Ll i A Bl
GPI0 Handle. Pin = GPI0_PIN 0/GPIO PIN 1;
GPI0 Handle. Mode = GPI0_MODE _OUTPUT PP;

gpio init (GPIO B, &GOIO0 Handle)

gpio write pin(GPIO B, GPIO PIN 0/GPIO PIN I, GPIO PIN SET);
gpio write pin(GPIO B, GPIO PIN 0/GPIO PIN 1, GPIO PIN CLEAR),
gpio write group (GPIO B, 0x03);

gpio write group (GPIO B, 0x00);
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PIaa AL Z ik PIN A, —RPERI £\ 8 /> PIN, 1%£#% GPIO Lhfig. #4616 ek H R
Ao g TR RN B S PIN, 0 AT AR REAE, AR RO 1 P e BBt - A

PNy
GPIO Handle. Pin = GPIO PIN 2/GPIO PIN 3;
GPIO Handle. Mode = GPIO MODE INPUT;
GPIO Handle. Pull = GPIO PULLDOWN;

gpio init(GPIO B, &GOI0 Handle)
gpio read group (GPIO B);

gpio read pin(GPIO B, GPIO PIN 2);
gpio read pin(GPIO B, GPIO PIN 3);

HIEG M B PIN B, — ki nI & 8 A PIN, &3¢ GPIO Difig, JFECE B F .
VA Aa AL R BRI AT S2H PIN BRI AT BB AN PIN AR, BREE O ARS «

LL EXTI A4 :
GPI0 Handle. Pin = GPIO _PIN 0/GPIO PIN 1;
GPI0 Handle. Mode = GPI0 MODE EXTI IT RISING,
GPI0 Handle. Pull = GPIO PULLDOWN,
gpio init (GPIO B, &GOI0 Handle)
while (1)
{
if (exti get LineStatus(8))
{
exti clear LineStatus(8);
/
if (exti get LineStatus(9))
{
exti clear LineStatus(9);
/

WIUEA T Bk £ PIN B, — Rk PMEvT4E N 8 /N PIN, i%&F#: GPIO IhRE, X Halik EFHif.
N N =< N (= e e TR T M il N VA= =N I E I D=2 R A o X S L A I e s Wa
{5 FH A b 5 R A A v 7 2, R EXTI 2R .

S HIAR
GPIO Handle. Pin = GPIO_PIN 0]GPIO_PIN I
GPIO Handle. Hode = GPIO_MODE AF PP;

GPI0 Handle. Pull GPI0O PULLDOWN;
GOI0 Handle. Alternate GPIO FUNCTION 4,
gpio init(GPIO B, &GOI0 Handle)

M UART. SPI. I2C Z54M&ThEERS, 2R & GPIO AEHINEE. P &%
FR8000 :t> i FMAIM R I, RykeERHILRE.
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4.2. ADC

ADC Kzt 7 4)ihik: ADC @il MENTRE, MERBEE, FSHEHRE
il ae, AW, IEERSFDIRE.

PA ADC J&IE A% -
ADC_InitParam. ADC CLK DIV =5
ADC InitParam. ADC SetupDelay = 80,
ADC InitParam. ADC Reference = ADC _REF LDOI0;
ADC InitParam. FIFO Enable = FIFO ENABLE;

ADC InitParam. FIFO Almostfulllevel = 8;

adc init (ADC InitParam);

adc Channel ConvertConfig(ADC CHANNEL 0/ADC CHANNEL 1/ADC CHANNEL 2/ADC CHANNEL 3);
adc_convert _enable (),

WIEW SN EBI T 5300002, ADC SRFER o4, @i REE LI [AIIER), S K,
FIFO f# f45 1, FIFO (e, #f#fE FIFO, W XAt adc get_data()eRi %k, B2HL
ADC ] DATA ZF 78 3R 1545 B8 nah, SN, Bk, R g
adc_get_data() B ECR IR 45 R H

AM#F FIFO I, mILUE L adc_get_channel data()ifi %, 28U ADC ff) DATAO~DATA7
B AT PR A A T A 4 ) 45 DR

N TR @GR, RIS FIFO, & fllEZMiE, NAZI I FIFO.

TR WIER RS EA S IR, IR ARE RN AT .

4.3. DMA

DMA I 5, REHOVNAFEISME SMRBINAFIX 3. X HEIRATLL12S A%
%5, 2% DMA KR B HITE L

4 HARE I AN, TEH P T30 DMA KiERH 5. SDK H C&lF 1 #3.
£ driver_system.h " A] LA AT HEAC B M5, 40T PR

#define  DMA REQ ID UARTO RX( REQ ID )
Zdefine  DMA REQ ID UARTO TX( REQ ID )
#define  DMA REQ ID SPIO MASTER RX( REQ ID )
#define  DMA REQ ID SPIO MASTER TX( REQ ID )
Zdefine  DMA REQ ID 12C1 RX( REQ ID )
#define  DMA REQ ID I2C1 TX( REQ ID )
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A 12S K& A
_ DMA REQ ID 125 TX(1);
DMA Chan0. Channel = DMA Channel0;
DMA Chan0. Init. Data Flow = DMA M2P DMAC,
DMA ChanO. Init. Request 1D =1
DMA Chan0. Init. Source Inc = DMA ADDR INC INC;
DMA ChanO. Init. Desination Inc = DMA ADDR INC NO CHANGE,
DMA_Chan0. Init. Source Width = DMA_TRANSFER WIDTH 32;

DMA ChanO. Init. Desination Width = DMA TRANSFER WIDITH 32,

dma_init (8DMA Chan0)

dma_start (8DMA Chan0O, (uint32 t)TxBuffer3, (uint32 t)&I2S->DATA, 256, DMA BURST LEN 4,
DMA BURST LEN 4) ;

while (!dma get tfr Status(DMA Channel0));

dma clear tfr Status (DMA Channel0)

FH4EC 12S_TX MiER SR ‘17,

M & DMA 2% MW LEZITR 5008, Brli HIE0EE, M5 8K S, Pk 5
W, Hbpihhb2mesl, MisBdEma. REGSHJE, A -dma_init()R 558 SIEEY]
a4k .

VW H dma_start()5l dma_start_IT()ff fe#tic. HEZ 4 H DestBurstLen, HEZ &
SN, — R E 2 /DB dE . LU BRI BEE AL P8 source_width 5 Desination_width FCE N
DMA_TRANSFER_WIDTH_32. #71F% | omA_BURST_LEN_4 I 7 — IRABAZ DU source_width 37 55 FI 4 o

WHE 4 * 4 =16byte; fliH] BurstLength 75 255 & H drh bk BRI 2 545 FIFO %% 8] —{K
BNEZAD TG WIsH SR 1P 2 Size E . (Size A1 N AL

H Ja P A ) 7k~ m Ik 7 HOR AW DMA #iis 2 15 56

FRILZ AN DMA ABSCRPEER AR, B ERPOSERIAEEE 1. H R 0L, 2.5k,
3.8 — AR M BB IR N (AR AR e B — U WAy NULL), 4.4%H 254745,

RN

typedef struct DMA Nextlink

{
uint32 t SrcAddr; /% source address */
uint32 t DstAddr, /* desination address */
struct DMA NextLink *Next; /% Next Link */
REG CTLI t CTLI; /% Control Register for Channel +*/
REG CTLZ t CTLZ2, /% Control Register for Channel */

JDMA LLI InitTypeDef;

TR MRS R, RKEWEE —DMERM *Nxet {H, WRANNULL, WREATT
TANEER AL oo e oo
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4.4. 12C

2C IRBh 4L T WIdatk; ENIBHZE WO BddE: EVH ROk #dE:; EEPROM 125
IhRE

PLiEE EEPROM N

12C1 Handle. I2Cx = 12C1;

12C1 Handle. Init. I2C Mode = 12C MODE MASTER 7BIT:

12C1 Handle. Init. SCL_HCNT = 500;

12C1 Handle. Init.SCL LCNT = 500;

12C1 Handle. Init.Slave Address = OxAE;

i2c_init (&I2C1 _Handle) ;

NVIC EnableIRQ(I2C1 IRQn) ;

// EEPROM write/read

i2c memory write(&I2C1 Handle, 0xAO, 32%0, &TxBufferI2C[32%0], 32):
i2c_memory read(&I2C1 Handle, 0xAO, 0, RxBufferI2C, 256);

HRMIEI S HL

12Cx. LEFAEHIB— 12C.

[2C_Mode. T MBI, 7bit 5 10bit il .

SCL_HCNT. F# SCL & H P IR RFIN E] o 847 12C SR BEH BE o
SCL_LCNT. it SCL fik B FOREFIT (R, Ay 12C ST
Slave_Address. # 1t ML, TIRCE MHLE S b

FL B VI S35, W a2c_init(RIdh 12C. P AT S s A vl

4.5. HAh

FoAd A6 T 2228 MG BB A% 7 AT FR8000 specification.
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5. RGERH

5.1. RS BH

HHT RS A LAE 48Mhz M1 96MHz Pl E40 Mig4T, A LU I B#L system_set “clock A1
system_get_clock K BEMIRBCLFI RGN B T S22 5 RSN 0 Or¥r— 3, itk
VRGP 2 5, — LA ORI R LI Bl th 2 il 2 232

5.2. REGLHERR

SDK H#24}t system_sleep_enable il systerm_sleep_disable K5 flSC A BEAR I GE. 75
EE R system_sleep_enable i ]2 Ja Jf A~ 2 37 RVHE N BEIRARZS S 1M1 A2 M8 A2 /& 75 7T DAREHR )
WEIMThRE, AETSBENBEAR MY 1.4.3 35 SR 1 N 5 P2

5.3. Hth
5.3.1. P12 1T I [E)

SDK #2fit /" ei % system/ get_curr_time FHRIKEUN FHLEIH I ZI R Gia 1T 1 2 KN,
ZER ANy ms, THIE] 83886079 J5 4 T 0 FFaATHEL.

5.3.2. SDK % PRR 1]

F R AT LLIE S B 3L get_ SDK_compile_date_time 35U SDK [)gm it (8], AT BRI
JRAR
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6. OTA

FR8000 R F M 447 177 1S53 OTA T+ 2%, 1EAEBAT IR MAE A AE A XH, 5T R

PEAFA#ALE B X3, bootloader e [l {445 2 DX 15 A 725 R 1 W 19 A [ A ik X 3T R0k

AXEEHERSER BEEFEHEE S

6-1 B E EXEHEER
1E 2 4t JA 3t Bootloader H/GM & “A XIREMHER” iy “BLEEEA RN, i
A RN A KA A A RE . Z e Fied “B XIEFEE” i “B XA L
PRI, dn R A I T R B X P A G A T R A, SRR S I W AT A A i
A XIREE . ERIE T R, bootloader 244 B X Ik [ R 25 3] A [X 35k

6.1. [EFHI ARk

ARG A B bin SCHEFTBAGE PC Bk TR B TRERMN, HEARgAXT:
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0x1000_0000

6-2 #RiFH bin XHEAER
O A OTA JHE, W5 24 [ 1 45 R 3R 58 OXFF, (645 [ 1 50K/ v 4KB Xt 5%,
SRJELERE A5 B BRIl 7 W, 07 BOWIKIRSEPRE B SOHAS, KO 7 BUHTE N
OxFFFFFFFEF:

| Pad(4KBHFF)

BB (4F7)
EfHERRBA (455)

& 6-3 FAREHERRNFE

6.2. FHE N

W 5O\ BB R 4y : — AR EE B IX: — AN B X . fEREAT OTA [ 45 A\
FEVCR T B3R
1 KRG R XIRE N “B XIRE M5 R A7 E;
2. SRELA BB A A E, ) B AKB 451 A X I8 5 e da 7 B
B_offset;
3. K& OTA [EI 4 [ 4 X 38 A7 i 2 A B_offset JT 45 ) FLASH %[l
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4. fFEGRERTRE “BE G BN M “HERE BRIA” £ 55 SEPRILEL.
R E I NWIE A “ B AR (B_offset). “B XIHA MhRiN” MSHEFE;
inRR A AR, W OTA TR

5. fF 4 BN N RSHE R, bootloader 1137 BEAT [E 1 1 52 Br TF 4 o
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BR&RTT

KRR G X & v 3™ i AN SCAS 8 HH A

R : doc@freqchip.com.

M. www.freqchip.com

4548, sales@freqgchip.com
HiE: +86-21-5027-0080
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