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5.2.2.1 GPIO ARIHFEREIEI HAEL cvvooveeeeeeee ettt 75

5.2.2.2 GPIO ARIHFEREIEIAEL covoevoeeeeeeeeeeeee et 76

5.3 UART ceoveeeeieeee sttt sttt st s e e s ettt sttt sttt sttt sanen 76
5.3.1 UART HHAM oottt st s sttt sansan s sen s sansansansanes 76
5.3.2 UART ZEAFRIE FIFO JUZ5 oottt st s st ss s sssnsnsansnsanss 76

5.3.3 ME I ¢.oocvoeeeeceeeeec ettt ettt 77
5.3.8 ME TTRIEBIIE oottt 77
5.3.5 UART KIE DT HEEFFTEI oottt s 77
5.3.6 UART KIE—DFITHIZETIRIA] oo 78
5.3.7 UART RIZEZ N TFAT HEEFFTEI oottt sttt ss s 78
5.3.8 UART BZHU TE I BT oottt es s sa s seas 78
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5.4

5.5

5.6

5.7

5.8

5.9

5.3.9 UART BHUREEMNETTT, 5 FIFO A MISEIR AL oo 78
5.3. 10 UARTO TEEZIIE ..o.veoeeeeeeeeeceeeeete ettt s et s et seessnssessnsessansanssnsnsanes 79
5.3 1L UARTO JREIE oottt sttt s sttt ssesse s nsansansansnsanes 79
5.3 12 UARTL BB .ottt st s s s s se s s e s s s nsaesansnsanes 79
5.3. 13 UARTL TG BB ..ottt sttt ettt ss ettt s st ettt et s e enanae 79
] = OO 80
541 SPL AITUEAL oottt ettt 80
5.4.2 SPI JZIEFFFEUR oottt s sttt 80
5.4.3  SPI JZIE oottt bbbt bbbt bbbttt n e 81
544 SPL AU oottt sttt 81
2.C oottt en e 81
5.5.1 12C B ettt ettt 81
5.5.2 120 R T sttt sttt 82
5.5.3 120 JRIE D T sttt ettt 82
5.5.4 12C B/ T oottt sttt ettt sttt 82
5.5.5 12C T ZE AN T oot 83
LI LT OO UUPTIPPRRRRRPRN 83
5.6.1 TIMEE BT oottt sttt sttt 83
5.6.2 THMEI JE B coiieeiiiiteeecteteee ettt bbbttt bbbttt bbbttt et n e 83
5.6.3 THMEE FEELE oottt sttt ettt 83
5.6.4 Timer ZRHL 10a0 H c.ovovevieeeieieeeeeeeeeetee ettt ettt ettt ettt ettt ae et s ettt ettt et an s e 84
5.6.5 TiMer FREABTTTEIIEL cvvveeeeeeeeeeeeee ettt sttt saees 84
5.6.6 TIMEE T T (oot sttt ettt en et aenen 84
PWIM <ottt et e et 84
5.7.1 FFIH PWM 2T oottt sttt 85

5.7.1.1 PWM B oot 85

5.7.1.2 PWIM JEBI] ottt bbbttt 85

5.7.1.3 PWIM JFEIE oottt 85

5.7.1.4 PWM FEHTBE .ottt bbbt 85
5.7.2 ARIHEEREIRL PWIM BT oot 86

5.7.2.1 ARIIEE PWM IR cooeeoeeeeeee e 86

5.7.2.2 ARIIFE PWM BEE B oottt 86

5.7.2.3 RIIEE PWIM S .ottt ses s 86

5.7.2.8 RIIFE PWIM 11 oottt 87
Y oD 87
5.8.1 ADC T vttt 87
5.8.2 ADC FHUBRAE oottt ettt ettt bbbt sttt bt s s s anaee 88
5.8.3 ADC EIETREE oottt ettt sttt 88
5.8.4 ADC TEHUZEHR o oottt sttt s ettt s et en e 88
WDT .ottt s s s s e st b ettt s e sennenes 88
5.9.1 WDT HIUAM covoeeeeeeeeeeeeee ettt s s s s sae s st sssnsensansensnsansanes 89
5.9.2 WDT PEJH oottt ettt a st s st s ettt n et aenae 89
5.9.3 WDT S B ettt sttt ettt sttt ettt s ettt st s et en e 89
5.9.4 WDT 5 1L ettt sttt 89
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5.10

5.11

5.12

5.13

5.9.5 WDT FHBTARTEIE I oottt st s st esas s assansnaesen 89
RTC oottt e et s e ettt s st s e bbb A bRttt ettt sttt 90
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5.11.7 QDEC B EE T B ettt 93
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1. B

A ARG & FR8O1xH SDK M. FH T K45 5 - FR801xXH & B:ts /i BLE SOC.FR801xH SDK F&iz 4T T FR801xH I %k A,
% T BLE 5.0 e B MM AR, & F HIAM& RSN DL K 3 E R G Hh 5 2 OSAL.

1.1 FR801xH SDK 45#4

FR801xH SDK FZER TN T B T o SDK A2 1 58 %41 BLE 5.0 Tk, .45 52 ¥ f¥) controller, host, profile, SIG Mesh
e HAE A VMM controller AT host &7 UL K B /E R G % )2 OSAL #RJ2 LLERT T AR lt, B H Ry 2k (s
75 MCU MK IRBNAN profile, LAK N H 2 FIBIFEAAS, #2 CLRES P 3 ft, B gk @it .

Host
Generic Access Profile Generic Attribute
(GAP) Profile (GATT)
Security Manager Attribute SIG
Profile (SMP) Protocol (ATT) Mesh
Logical Link Control and
Adaptation Protocol (L2CAP)
OSAL
Controller

Host-Controller Interface (HCI)

Link Layer (LL)

RF Physical Layer (RF PHY)

FR801xH SDK #E &

1.2 F[E45 A

1.2.1 Huhk#s[A]

FR801xH H R4S (8] 4 R -
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Peripheral
0x50000000

RAM 0x2000BFFF
(48KB) 0x20000000

0x0107FFFF/Ox010FFFFF

FLASH
(512KB/1MB)

0x01000000
Ox0001FFFF
ROM
(128KB)
0x00000000
FR8O1xH Hidil4%[d]
HA N E 128kB ROM, TN NEFLHD. BLE controller #B4r Phik%; FLASH ZS (A1 H T/t F P 12F . B3

P4 RAM I TAEAE SRR R . HERR . EEORTRAS S A P b7 Stk . XP IS AT I R RO U AR (o BT R 55
S, 2 MHESCRHMRIIFEN retention DIRE: AMBHUEE S (A2 & R AME IR, T AT AN TG E

1.2.2 ZFE)4HE

7E FR801xH "' FLASH Z¥[8] F1 RAM Z5 (] ) 43It el SR e A F R 52, B icin -

FLASH

RAM
STACK 0x2000BFFFF

USER SPACE

HEAP
RW DATA

INITIAL VALUE

ZI DATA for
EXCEPTION and

APP CODE
INTERRUPT
HANDLER RW DATA for

APP CODE
CRITICAL CODE
( running space )
RO DATA
RW and ZI DATA for

ROM
APP CODE — JUMP_TABLE
EXCEPTION and
—»

INTERRUPT
0x01000000 JUMP_TABLE HANDLER 0x20000000

FR801xH flash Al RAM 75 8] 43 it
Hrf JUMP_TABLE 776 F) /2 it & 15 ;. APP CODE A1 RO DATA A LI XIP # MCU Ei#Vjli; CRITICAL CODE HI
EXCEPTION and INTERRUPT HANDLER JXf i A7 i[RI UR I F P ACRY, 75 ZEAEWTUR A0S A flash H A2 2] RAM
RW DATA 5 ZHHTHIGG L 21 AR 0 (B B . X Sed (B i SDK PIiidh AT ab3d, F P E 7 MO METE
HEAP MBS N AE /S EL 25 18], SDK A2 MR 418 Sz o] FH 25 [a) 6t A7 B B T HEAT WI8A 1L STACK MR 2 IH], A Kess
A] s B, R/NAT A PR E .
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1.3 RIEHEE

SDK .5 1 WUK &7, Application #B7y, W4 MRl 7, BRIE RGN RIZE OSAL &7y, IH MCU SMIRENEL 7y »
AL S5 K LU T B, AT TR MRS MT 26 . SDK [ main BRECEARN DAL T lib Pk, X5 2 BLIRRG T
AIPE T —2eNE, H TR AIT ARG, BARAR T B PR

Main()

MRAFBFEEIELAYUMP_TABLE
user_custom_parameters() — S, FASSEIZEY, HE
TE %R B TR

LBFRIFH TRRMRE A 1L

o F PR SR IZ R B T AN AN IR 1, 51
user_entry_before_ble_init() T HI2C, UART, GPIO, WATCHDOGE:

LB i  TbasebandFA s A% RO 15 14

| A AT HZE S Torofie HER,
FRIE BEZ

user_entry_after_ble_init()

UBHFNE FHEIR

main PR M

1.3.1 user_custom_parameters PR

PR GRIE

void user_custom_parameters(void)

{
__jump_table.addr.addr[0] = 0x01;
__jump_table.addr.addr[1] = 0x01;
__jump_table.addr.addr[2] = 0x01;
__jump_table.addr.addr[3] = 0x01;
__jump_table.addr.addr[4] = 0x01;
__jump_table.addr.addr[5] = Oxc1;
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jump_table_set_static_keys_store_offset(0x30000);
}
ZERBEEIL TR EANE A k. WERF S B RAER BE RGN 48M; C B WSO A Y
key CHELFE IRK, AR 22 %5 535 () public key Al privatekey) 7E flash F R 7709 0x30000 CERIAHBIERD
0x30000). FH /1] DAMR 48 S 75 SR 204740 B2 (1 TiC &

1.3.2 user_entry_before_ble_init B %}

2R BUR B -

void user_entry_before_ble_init(void)

{
/* set system power supply in BUCK mode */
pmu_set_sys_power_mode(PMU_SYS_POW_BUCK);

pmu_enable_irq(PMU_ISR_BIT_ACOK
| PMU_ISR_BIT_ACOFF
| PMU_ISR_BIT_ONKEY_PO
| PMU_ISR_BIT_OTP
| PMU_ISR_BIT_LVD
| PMU_ISR_BIT_BAT
| PMU_ISR_BIT_ONKEY_HIGH);
NVIC_EnablelRQ(PMU_IRQn);

/* AT command interface */
app_at_init();

ZBR BB T RGBS O BUCK, (ERE 17— 251 PMU RO (BT, BCE T AT 4R HTAE A A R D45

1.3.3 user_entry_after_ble_init BR#X

user_entry_after_ble_init 4 BLE stack 7E 54t #4540 56 B i DI B & BLE stack task J&, F P 3047 H @ AT R
[, Eean el DASEAT PSR AE DG — 238, Lhn R BT, T LAEAT bond manager #4611, GAP Fif4-4b#H [H]
WRREIEM, BLE ) IESEUN W B, GATT service AN, F 7 task MRS,
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user_entry_after_ble_init()

gap_bond_manager_init() Pt fsecurity B
bt GAP EH 40 #= T AT

gap_set_cb_func() ZE{+£7E gap_event_type t

gap_set_advertising_param() WEBLEEEH

gatt_add_service xxx() AHNGATTAR S, GIEEBLE
profile

user_task_init() MREFE, ALEIEAR
task

user_entry_after_ble_init() B

1.3.4 HEIRMEER PO

FER ST REMEAR S, LIB rfv A 2 I W 2 708 a2 2E N BRI & A, B XoF 46 Mo MR 1) AT L5 4 ) B 4t 17 N R
JUREAT HE XRGUT N

1. user_entry_before_sleep_imp

Z R ACE N BEAR AT B, B P R 7E BT S ) GPIO HRAS TR FR (BFXF GPIO 75 R S8 TAEFIBEARIR A T 45
#1125 WANRIRBN F45) S5AT .

2. user_entry_after_sleep_imp

FE RGN 5, AT BAPE 12 60 B b FOBTREAT A e ORI AR A0 GEE N BRI A1 FRPIRAS R D it LA 2 255K S5 R

1.4 _ jump_table

__jump_table 5t RAE T — L B AE

B Ui A Thee
PRI RAN, T3 N 8hr. &R A B AL 7E
JR BN ARG 1% ORI AR OTA (& X Ik 11
UWIZAE N 0x10000, HB4 OTA XX IHTE flash H[H)

image_size R 518 0 A1 0x10000. A% AR £ — AN T
H o Sz R — B, BUE I E P e ae A A
N1 flash Z23[0], HAZHE 4K X§ 5%
- M P REF A, & N B ARRSTE S SR AR
firmware_version P A5 Sk BT OTA R X 3k A (1) A RRL I — > Ay 5
RIRRAR o
addr - AL T ik
SYSTEM_SYS_CLK_12M R4 TAEE A,
system_clk

SYSTEM_SYS_CLK_24M
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SYSTEM_SYS_CLK_48M

1.5 SDK TiH T

SDK DAY IE AR M 7 24T H TR NS, H P A DIER L TR E3ET B SN TR . IR TR T H
FER) H 458, R EPR
=-*% Project: ble_basic_function
=45 basic_function
=5 application
1 proj_main.c
_1 prf_client.c
_1 pri_server.c
_1 user_task.c
_1 button.c
B app_at.c
Bk driver
_1 driver_iic.c
_1 driver_pmu.c
1 driver_pmu_pwm.c
_1 driver_pmu_gdec.c
_1 driver_timer.c
_1 driver_ssp.c
_1 driver_keyscan.c
_1 driver_wdt.c
_1 driver_iZs.c
_1 driver_codec.c
_1 driver_efuse.c
_1 driver_rtc.c
B platform
_1 core_cm3_isr.c
_1 app_boot_vectors.s
E-Z patch
EA| patch.c
B lib
1 fB010h_stack.lib

TR H S
o application HI T A7 R Z AAES,  H 7€ XK profile 25 driver H AMAERZ);  platform H1 Jy 5 [n) &
AN VRS> 5 5 AL B R ;. patch HHORET XS ROM code HH () —L84h TACHS s lib W o3 360y i S0 fF, Hob g
L4 T 7E gatt_api.h. gap_api.h Z& 3047,
FE T SDK Hflh 7 — F JLFF sample Tf%:
® HID #I#2: ble_hid_kbd_mice
® Mesh ffI#£: ble_mesh
® EHLBIFE: ble_simple_central
® MHLBIFE: ble_simple_peripheral

1.6 X

O Frbpessc Iy SN A P A

ML 15 /108



FREQCHIP

E AW FR801xH SDK User Guide | 2020-05 v1.0.8
® LT Keil + J-Link s 5 =X,
® K PC SR T R+ O TRES.

1.6.1 ETF Keil + J-Link FIEFH R

FH PR SCF FR8010H.FLM A7 LE Keil 2234 H 3% N ) ARM\Flash #5420, SRJG7E Keil TREFRHEAT 40 G &
1. &H Jlink TENER T A

Optians for Target "basic_function’ %
Device | Target | Dutput | Listing | Vser | G/C#++ | Asn | Linker Debug |1tilities|
" Use Smulstor ~ #ith restrictions  Seftings k o Use: IJ-LINKN-THACE Cortex = ") Settings
[ Limit Speed to Real-Time
I¥ Load Application at Startup ¥ Runto main() v Load Application at Startup Iv Runto main()
Intialization File: Inttialization File:
I.\debug.lnl J Edt... | I J Edit...
Restore Debug Session Settngs ——————————————————— Restore Debug Session Seftings —————————————————

¥ Breskpaints ¥ Toolbox [V Breskpaints ¥ Toolbox

¥ Watch Windows & Peformance Analyzer ¥ Watch Windows

¥ Memory Display ¥ System Viewer ¥ Memory Display ¥ System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
[sARMCMIDLL | [sARMCM3DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCI'u'I DLL I-pCME- ITCM DLL I-pCI‘u'I.?.

Manage Component Viewer Description Files ... |
0K Cancel Defaults | Help
N iy N
2. BEEMRTT N sw
Cortex JLink/JTrace Target Driver Setup [ = ]

Dabug |Trace | Flash Download |
~J-Link / J-Trace Adapter S Device

K [saen0iTE =] IDCODE | Device Hame | Have
Device J-Link SHOLC| (3 0xZBAD. .. ARM CoreSight SW-TF Up |
HH ¥9.B0 d11] V5 12f ]JDWI\I

FH [F-Lizk V3 compiled May .

% Automatic Detectic IN CODE
€ Hausl Configmrati Device Mame: [
huto CLK| sad [ [melete | |Update| IR Len:

[~ Beset after Comn [¥ Cache Memo [~ Dewnload to Flash

Commact & Reset Options — | Cache Optiens Dowrload Optiens
’iomect INormal =] teset: INarmal | PV Cache Eoda—‘ [l‘ Yerify Code Downlo
Ty

~Interface TCE/IP M

& USE O TR/ Wetwork Settings
TP-hddres Fort Rutodetecd TLink Info
Sean 121 . 0 0 1 0
I Fing TLink Cnd

State: ready

wE | mA | pEe |

3. {E flash download i&E TR 1< FR L & N & T
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Cortex JLink/JTrace Target Driver Setup =
Dibug | Trace Flash Download |
~Downlead Function RAM for Algorithm
Logn Brase Fall © 7 Program
i @ Brase Sector [ Verify sart: [20000000  ize: [Dx8000
" Do not Erase [ Reset and Run
- Programming Algorithn
Description | Device Size | Dewice Type | Address Range
FRSO010H 512kB Flash 512k Ext. Flash SPT 01000000H - O10TFFFFH
< n | »
iart: [0x01000000  ize: [0%00080000
Add Eemove |
wE | o mE | mRw |
. L —
4. [ E 4 Debug Driver HE4T flash [{15e%
B3

Options for Target "basic_function”

Device | Target | Output | Listing | User | C/CH | Asm

| Linker | Debug  Utilities |

L —

~Confi lenu Command
& Use Target Driver for Flash Programming

— Use Debug Driver —

¥ Use Debug Driver

Settings

L

" Use Bxtemal Tool for Flash Programming

¥ Update Targst before Debugagj

Command.l

ﬁngumenis.l
™ Runlndependent

r~Configure Image File Processing (FCARM):

Qutput File: Add Qutput File to Group:
Iappllcatlon ;I
Image Files Root Folder: I [~ Generate Listing
14 | Cancel | Tefaulis Help

i PA b T AT ASEELAE Keil (9 1IDE HPEAT flash B BURTRR R

1.6.2 X PCiEF T H+H O#THESR

FE B J-Link B DB T ThRE, B8 RGT b NBEIRIN, MGk b7 it AT ek . XN AT LR

FI PC s TR eh 175 sCHEAT e, IR — TR B A : AR  — Ll S boot /7 2 i & 1 54k

B L REATIAS, AEHR T Ja it m] LAEAT ok 55 Jm A . BARERAE I T

1. 4TI PC ¥ A Bk LA, WEFIEMIMA 15, S DAT S GRIFFERRN bin SUMF), RFHIIFHE, ot
NEERFERRRE
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. iy N
[ (S oarzs)
S—

S XERSritble 5 ap. H%h  18:02:16

ENSER

SARERE

2. B OT AP TXIEETIS R PA2 G RX), RX EETIS A B PA3 GEF um I TX).
3. B O HEMHAEE R FR SR At g, XSRS pc TREEFRIEELEmSEROEE
¥, RESAESNIE NRERIADERE 7Rk 20

=0

SADATSIH

SAFERoritble 5_ap..mTh  18:02:16

ERSREE

( Srwens )

S~

EEFEW: By O TRM TX 28 RIS, Jr DARZGERIN 247 & LI 2 A1 3 DR id KA .

1.6.3 BEfEEFR

FR801xH Z IS F A7 58 38 (™ be sk TR, FILASZREBERBRT . ATk PCBA, H ARSIt /7 2UmT AR AR ACRE R -
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2. RIHFEEH

2.1 THERR

FR8OLxH RAUEF7E MCU TEH TAEMEA, 3.3V AEdtEHL ~, AR 2~amA. 7 14 HRE, T LLEAMLD)
FERIIC, FROLxXH SZFFPIANME Theti

TR VR FEE AR REEIR (RAM retention)
RAM ARFE 100% retention

Cache AREF Al

HrBE (BR/IEE  IARE AORFF

BE)

PMU (KEYSCAN, QDEC, = ff#F REF

RTC 557 3% )

® {ERHENR (RAM retention) #F, RAMIEHIKECH 6~7uA, TILAYE GPIO, Keyscan, QDEC, RTC %5
Yenfelit, H RAM FPEECREE, XFEEOER T IEHIERORE . S0 FN fRIRESE . EXMEET, M
RIS RS ST B K 4R, B35 MCUIRAS, RF WIGAIL 540, B8N AR £ 70 1R S A ek 1) 8 ko

®  URHEARAEA T RGRHEIKECH 3~4uA, MBI AT S5IRIEIR (RAM retention) BT —#, XA =UE M T
FKHURE . EXMEET, RET/ERES EWE—

22 BFIBfTHE

FREFF ST IRAE I T A
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while()

WERBETNITHIES |

T
ERTCEIES
k4

o B R | O ER A AT \BERR |
S—

=

TS O R R,
\—ﬁ user_entry_before_sleep() — ’Zgg?@fgﬁ”m*@’ﬁ "

| REMCUESIUA A FIRE |

T NBERR S5 IREE

TE R EE S % G S oM AE

B MresetFF 8, Hi&

MEZ A RERR AR TSI EE

| REMCUIRIZ |

y

user_entry_after_sleep() | AAREZAQ#THRE SR, £

HFEEIME, 0FHRIE
—| MBI RFE |

FEZ AR TP AR B NR AT AT MR J5 2% — S N AT BAEAT 5 SRR AE -

1. user_entry_before_sleep

% R EAE N B FIR T R, P AT EL T SRR ] GPIO PPIRZS CRHF (£1 %) GPIO 7E R4t TAERBEARIR A T 1%
2 WANE RSN T4, e B AR I 2 AT 5547

2. user_entry_after_sleep

FE RGN 5, T AT BAPE 12 b0 B b BB REAT A e IO AR A0 GEE N BRI A1 FRPIRAS R D it LA 2 255K S5 R 1

2.3 MeEES%AF

MEAR (R e A R0 R0 S B R (RSB Mok H — AN timer, 3XAN timer 1% B B MO P ARES 52 i, E B LR
FI iR ERRRESH, ENHERIEHFIEHE N FPEERET PMU CRIGE R WHHES,
PMU [ AT 78 FEL 284 AR H - KEYSCAN BB, Q-DEC BB, RTC. GPIO IRASMEMIBEHLSE, X b rh Wi AT LA
TER GRS BT R E . .
pmu_set_pin_pull(GPIO_PORT_D, (1<<GPIO_BIT_4)|(1<<GPIO_BIT_5), true);
pmu_port_wakeup_func_set(GPIO_PD4|GPIO_PD5);
KFATAAS T DAL E PMU 1) GPIO RS MBS ER T 46 15 I GPIO_PD4 1 GPIO_PDS5 HIRAS, — HRAEHF &K
FIARAE, AT CAF=AE PMU BT, R AERERR A PMU BT, T RSP lE, MRS T AE PMU Y R IR A
BRI AT A L AL B
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SDK HLH & 1 5 B AU AR, IR controller Al host #7072 AR RIIEASEME, (Hagh T F 6 1 APl 12 fit4y
FERAIFRIAM . Profile NI LAUERS TR 32 11k o

3.1 GAPAPI

GAP 2] API £i7 T components\ble\include\gap\gap_api.h 14

3.1.1 GAP Hff

3.1.1.1 GAP Event Type Defines

// GAP_EVT_TYPE_DEFINES
typedef enum

{

GAP_EVT_ALL_SVC_ADDED
GAP_EVT_SLAVE_CONNECT
GAP_EVT_MASTER_CONNECT

/1< BB service M 5E .
/1< N slave BEEEEE ST,
//'< R master BEEEEST..

GAP_EVT_DISCONNECT [\« BEHZETIT, TIRESE master B slave.
GAP_EVT_LINK_PARAM_REJECT /< EEESHEHEYA .
GAP_EVT_LINK_PARAM_UPDATE /< BEESEER.
GAP_EVT_ADV_END /< TSR

GAP_EVT_SCAN_END /1< LR,

GAP_EVT_ADV_REPORT //\<  FHI— BLE % &
GAP_EVT_CONN_END I« EINEERSERTER, #EEF L.
GAP_EVT_PEER_FEATURE /1< UWEITI) feature FrEEI S .
GAP_EVT_MTU /1< mtu TR

GAP_EVT_LINK_RSSI /1< WCEIBERENT IR rssi fH.
GAP_SEC_EVT_MASTER_AUTH_REQ /)< 8K master, USEIXTIE slave MRS &2 BERET G R .
GAP_SEC_EVT_MASTER_ENCRYPT /)< 8CHN master, BEBEINEE TR .
GAP_SEC_EVT_SLAVE_ENCRYPT /)< HHCN slave, BEREINEE 58 AR

}gap_event_type_t;

3.1.1.2 GAP Link Established Event

// Link established event structure

typedef struct
{
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uint8_t conidx
mac_addr_t peer_addr
uint8_t addr_type
uintl6_t con_interval
uintl6_t con_latency
uintle_t sup_to

} conn_peer_param_t;

3.1.1.3 GAP Link Disconnect Event

// Link disconnect event structure

typedef struct

{
uint8_t conidx /< B ENEES

/1<
/1<
/1<
/1<
/1<
/1<

uint8_t reason  //I< BIFFEEIZEMIERE. $% hlcode

} gap_evt_disconnect_t;

3.1.1.4 GAP Link Parameter Update Reject Event

// Link parameter update reject event structure

typedef struct
{

WS

BEHEOT G ) mac ik,

BERENT I mac Hhlik 2T,
HEEE TR SH. BA0:1.25ms
B4 lantency 3.
BERRN BT S8 B A:10ms

uint8_t  conidx  //!< SEESHEHWELEEHNNANEES

uint8_t status  //I< SEESHEMWIELNER

} gap_evt_link_param_reject_t;

3.1.1.5 GAP Link Parameter Update Success Event

// Link parameter update success event structure

typedef struct
{

uint8_t conidx /< SEESEEFRNEHENNNEES

uint16_t con_interval  //\< #ESHEEFENEFERSE. B 1.25ms
uint16_t con_latency  //!< $EESEEHEH lantency S

uintl6_t sup_to /< $EESHEHENENEASE., 24 10ms

} gap_evt_link_param_update_t;

3.1.1.6 GAP Advertising Report Event

// Adv report indication structure

typedef struct
{
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uint8_t evt_type //I< IREIHEAIKEY, J@ GAP_SCAN_EVT_TYPE_DEFINES
mac_addr_t src_addr /[« [#EEY mac ik,

int8_t tx_pwr /< THEHESINE,

int8_t rssi //\< T HEEY rssifE,

uintl6_t length /< T REHEEKE

uint8_t * data /1\< FEE T HRAVEIE buffer (F5%.

} gap_evt_adv_report_t;

3.1.1.7 GAP Peer Feature Event

// Peer feature rsp structure

typedef struct

{
uint8_t conidx /< EHNNNEES.
uint8_t features[8] /]'<  Xfig; feature AY1E.,

} gap_evt_peer_feature_t;

3.1.1.8 GAP GATT MTU Event

// Mtu exchanged event structure

typedef struct

{
uint8_t conidx /< EHEFNHNEES.
uint16_t value /< mtu Tz FHIREE.

} gattc_mtu_t;

3.1.1.9 GAP Security Master Authentication Request Event

// Got auth_req event structure

typedef struct

{
uint8_t conidx  //I< EHNNNEES.
uint16_t auth /< REEHTINE. 0 FNFHE. 1. NE

} gap_sec_evt_master_auth_req_t;

3.1.1.10 GAP Message Event

// GAP message event structure

typedef struct

{
gap_event_type_t type //1< GATT event (2554, W.@GAP_EVT_TYPE_DEFINES
union{
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conn_peer_param_t
conn_peer_param_t

gap_evt_disconnect_t

gap_evt_link_param_reject_t

gap_evt_link_param_update_t

uint8_t

uint8_t
gap_evt_adv_report_t *
uint8_t
gap_evt_peer_feature_t
gattc_mtu_t

int8_t

gap_sec_evt_master_auth_req_t

uint8_t
uint8_t
}param;

}gap_event_t;

slave_connect
master_connect
disconnect
link_reject
link_update
adv_end_status
scan_end_status
adv_rpt
conn_end_reason
peer_feature

mtu

link_rssi

auth_req
master_encrypt_conidx

slave_encrypt_conidx

3.1.1.11 GAP Advertising Mode Defines

54 slave BB EE L HAEXT B S5
14 master $EIFE T FHNN S,
BERE T T FHAEXT RS

BB S HUE B AR A A LS A
B S B I FAER RS
TS R AR SR A
A R SR A
BB ) AL

F AR AR M A 1 AR N PR LA
)% i feature [BI &L XT MK S5

mtu ZZHSEEE SHE X RIS
WeERIBE RN 3 rssi N ARE

WAL i 9t ST % A BRI SR IR R 24

master 1% S5 B ) ERE S
slave fINZE HAERT N I FE 5

// GAP_ADV_MODE_DEFINES, X} gap_adv_param_t fJ adv_mode & & .
0x01 //\< [ HENAETR M, WIERE, WTHEHRI.
0x02 //\< [ HENFRIIME, WIER:, AR

GAP_ADV_MODE_UNDIRECT
GAP_ADV_MODE_DIRECT

GAP_ADV_MODE_NON_CONN_NON_SCAN 0x03  //\< JHERNAERRIAIVE, ANHT
GAP_ADV_MODE_NON_CONN_SCAN 0x04 //\< JHERNAERRIRIVE, ANl

%, AR .

%
HERE, AT .

3.1.1.12 GAP Advertising Type Defines

// GAP_ADDR_TYPE_DEFINES

GAP_ADDR_TYPE_PUBLIC 0x00 //\< HbtEZRAN public,
GAP_ADDR_TYPE_PRIVATE 0x01  //l< Huht3EHFK private.
GAP_ADDR_TYPE_RANDOM_RESOVABLE 0x02  //l< Huhl3EHN resolvable BEMLHLAL.

GAP_ADDR_TYPE_RANDOM_NONE_RESOVABLE 0x03  //i< HihkAI9HE resolvable BEALHLAL,

3.1.1.13 GAP Advertising Channel Defines

// GAP_ADVCHAN_DEFINES

GAP_ADV_CHAN_37 0x01  //\< J IR 37 HiE
GAP_ADV_CHAN_38 0x02  //\< J EIEF 38 HiE
GAP_ADV_CHAN_39 0x04  //\< JTHEIEFR: 39 iHiE

GAP_ADV_CHAN_ALL 0x07  //\< [T HRIEFFTA I 37~39 @i
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3.1.1.14 GAP Advertising Filter Mode Defines

// GAP_ADV_FILTER_MODE_DEFINES
GAP_ADV_ALLOW_SCAN_ANY_CON_ANY
GAP_ADV_ALLOW_SCAN_WLST_CON_ANY
GAP_ADV_ALLOW_SCAN_ANY_CON_WLST
GAP_ADV_ALLOW_SCAN_WLST_CON_WLST

3.1.1.15 GAP Advertising Paramters

// Gap adv parameter structure

typedef struct

{
uint8_t adv_mode
uint8_t adv_addr_type
mac_addr_t peer_mac_addr
uint8_t phy_mode
uintl6_t adv_intv_min
uintl6_t adv_intv_max
uint8_t adv_chnl_map
uint8_t adv_filt_policy

}gap_adv_param_t;

0x00  //'< AR FOVFAE AT VA A BB

0x01  //\< JTHRRCVFAEMT I R, A o e AL R R
0x02  //\< JTHRFLVFAET A1, A fu v AL R R R B
0x03  //i< JTHE R SLVF A A4 B LB F AN B

/< THEREER, W@ GAP_ADV_MODE_DEFINES

//'< T HEH local mac Hutih2%2%Y . .@ GAP_ADDR_TYPE_DEFINES
/1< AR LT FEAS N X 3 mac Mk

//\< TREM phy &R, fREH, AHRE. BOA M

/1< TR A /ME . BAZ: 0.625ms. AN T 0x20

J< T EEREBCRAE . Hf: 0.625ms. LA/ T 0x20

/< JHEREIEIE R . L@ GAP_ADVCHAN_DEFINES

/< TURERE e E . W.@ GAP_ADV_FILTER_MODE_DEFINES

3.1.1.16 GAP Scan Mode Defines

// GAP_SCAN_MODE_DEFINES

GAP_SCAN_MODE_GEN_DISC 0x00
GAP_SCAN_MODE_OBSERVER 0x02

/)< HMESFH, fEUE] scan rsp M.
/< BN, AEEIE] scan rsp i,

3.1.1.17 GAP Scan Result Type Defines

// GAP_SCAN_EVT_TYPE_DEFINES
GAP_SCAN_EVT_CONN_UNDIR
GAP_SCAN_EVT_CONN_DIR
GAP_SCAN_EVT_NONCONN_UNDIR
GAP_SCAN_EVT_SCAN_RSP

3.1.1.18 GAP Scan Paramters

// Gap scan parameters

typedef struct
{

0x00
0x01
0x02
0x04

[/« W) R AoA RSB M R E R, WA
VISR € T i S WK =A TR G K

[« BN IR AN AETR A TR, RS
J/\< UREIR)FE LN scan rsp
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uint8_t scan_mode //\< R, W@ GAP_SCAN_MODE_DEFINES

uint8_t dup_filt_pol /i< ARSI AR T ELEES M. 1333 oAk
uintl6_t scan_intv /'« A, BIKT%T scan_window. Y[ 4~16384
uint16_t scan_window  //I< I HEEIG. JoHE 4~16384

uintl6_t duration /< FARGEEEERE] . #A7:10ms. 0 R A EFhEE

}gap_scan_param_t;

3.1.1.19 GAP Pairing Mode Defines

// GAP_PAIRING_MODE_DEFINES
GAP_PAIRING_MODE_NO_PAIRING
GAP_PAIRING_MODE_WAIT_FOR_REQ

0x00
0x01

3.1.1.20 GAP 10 Capabilities Defines

// GAP_IO_CAP_DEFINES
GAP_IO_CAP_DISPLAY_ONLY
GAP_IO_CAP_DISPLAY_YES_NO
GAP_IO_CAP_KEYBOARD_ONLY
GAP_IO_CAP_NO_INPUT_NO_OUTPUT
GAP_IO_CAP_KEYBOARD_DISPLAY

3.1.1.21 GAP Security Parameters

//Gap security parameters

typedef struct

{
bool mitm
bool ble_secure_conn
uint8_t io_cap
uint8_t pair_init_mode
bool bond_auth
uint32_t password

}gap_security_param_t;

3.1.1.22 Gap bond information

0x00
0x01
0x02
0x03
0x04

/1<
/1<
/1<
/1<
/1<

/i< AIRRVFELAT o
/i< T BN J7 I ECAE K -

//l<ble % REEEIR pin i, FHF Xt AN pin 4354 .
/< tRE

//'<ble B RAREHIA pin 8. HATHIN pin 10374

//1< ble BLEBAT AT 4 () e

/1< ble Ve 7] IR % A\ RN a0t R g

25 A A middle mode. BI/EG7EZHA PIN i,

Rm/E A2, R, AR,

ble W& M At AE /1, WL@GAP_T0_CAP_DEFINES

REVIELECNT, B4 RN . W@ GAP_PAIRING_MODE_DEFINES

A ERERCT I IGR R A . True ~M5IRE0E K2 BT #7524 RN

key MIZEsK, FFHIBEL NG, & FAEIN% key. False —4bE I ANSH A XU #R
TR KN key TR, HHMEERE, Ao LENE key.
//\< JEH middle mode J&HIASHE pin i,
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typedef struct

{

gap_mac_addr_t peer_addr /< YR85 A R .
uint8_t bond_flag /< WEREIRE.

}gap_bond_info_t;

3.1.2 GAP ¥

3.1.2.1 GAP Set Event Callback Function

void gap_set_cb_func(gap_callback_func_t gap_evt_cb)
JEAT GAP 7R R A9 EIE R 3L

S8
gap_evt_cb - NAER GAP EHAIER L,
BME:
None
=l
void proj_gap_evt_func(gap_event_t *event)
{
switch(event->type)
{

case GAP_EVT_ADV_END:

{
co_printf("adv_end,status:0x%02x\r\n",event->param.adv_end_status);
gap_start_advertising(0);

}

break;

}

}

gap_set_cb_func(proj_gap_evt_func);

3.1.2.2 GAP Set Advertising Paramters

void gap_set_advertising_param(gap_adv_param_t *p_adv_param)
W E BLE Y 5. ZREORE BHNSE, BASHBE #. ORI BSEATERE, A BAFTEREEBRA
S8
p_adv_param - HEEITRESEEBENES. BN 2.1.1 FHFR Y gap_adv_param_t KEEX . SEHEER
HET &AM

1 adv_intv_min EE/NFEZTF adv_intv_max,
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2 adv_intv_min F0 adv_intv_max FYBV{ESE [E[0x20,0x4000]

BME:
None
=Pl
// GAP - Advertisement data (max size = 31 bytes, though this is
// best kept short to conserve power while advertisting)
/] GAP-I” FE AL A ZY, Bt 31 A A — R AR AT DU T 1R 1 R DFE.
static uint8_t adv_data[] =
{
// service UUID, to notify central devices what services are included
// in this peripheral. % Vf central AHLAE A MRS, (HIX B H— A~ F Z 1.
0x03, //length of this data
GAP_ADVTYPE_16BIT_MORE, // some of the UUID's, but not all
OxFF, OxFE,
2
// GAP - Scan response data (max size = 31 bytes, though this is
// best kept short to conserve power while advertisting)
// GAP-Scan response W%, it 31 AN 7T — TN A T LLT R T 3R I B R G TIAE.
static uint8_t scan_rsp_data[] =
{
// complete name & %% F
0x12, //length of this data
GAP_ADVTYPE_LOCAL_NAME_COMPLETE,

'S', 'i', |m|’ |p|’ lll, |e|’ ' v' 'P‘, |e|, Ir‘: 'i': vpv' 'h‘, lell |r|' van’ '|',

// Tx power level & 5}Ih=

0x02, //length of this data

GAP_ADVTYPE_POWER_LEVEL,

0, // 0dBm
2
gap_adv_param_t adv_param;
adv_param.adv_mode = GAP_ADV_MODE_UNDIRECT;
adv_param.adv_addr_type = GAP_ADDR_TYPE_PUBLIC;
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 = 300;
adv_param.adv_intv_max = 300;
gap_set_advertising_param(&adv_param);
uint8_t adv_data[]= adv_data;

uint8_t rsp_data[]= scan_rsp_data;
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gap_set_advertising_data(adv_data,sizeof(adv_data) );
gap_set_advertising_rsp_data(rsp_data,sizeof(scan_rsp_data) );

gap_start_advertising(0);

3.1.2.3 GAP Set Advertising data

void gap_set_advertising_data(uint8_t *p_adv_data, uint8_t adv_data_len)
W E BLE By HBEUE, ZREBURE BHEUR, BB . URT BEBARELE, AT BARERERAL

2%
p_adv_data - 38ETHEEUE buffer B35,
adv_data_len - THEBUEKEE. BUESEE: 1~0xIF
IR [E
None

3.1.2.4 GAP Set Advertising Response data

void gap_set_advertising_rsp_data(uint8_t *p_rsp_data, uint8_t rsp_data_len)
WE BLE (Y BRBEMEHIE. ZRERE BNAROEHIE, ERSHR &, URM BREENEEATERE, 7
G ERAREREFERAARRE

B%:
p_scan_rsp_data - I8EEREE S HUE buffer 89755
scan_rsp_data_len - TEPREEEREKEE. BUESERE: 1~0xIF
IR :
None

3.1.2.5 GAP Start Advertising

void gap_start_advertising(uint16_t duration)
FHE BLE T #E. REMRER, BSEERAR. I EBRE2 B{F 5 ™4% GAP_EVT_ADV_END H#,
SH:

duration - BLE JIBMBC, BAIE 10ms, BUESEHE 0~ 65535,
0: THE—EFE, EIERELBNRE.
Hfth: 7 #E3FEE duration * 10ms Bf 8], REBEFFLLE.
IR [E :
None
i~

gap_start_advertising(0);
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3.1.2.6 GAP Stop Advertising

void gap_stop_advertising(void)
fZ1b BLE [ #&. | #&{F LAY 4 GAP_EVT_ADV_END {4,
SH:
None
BME:

None

3.1.2.7 GAP Start Scanning

void gap_start_scan(gap_scan_param_t *p_scan_param)
FF4A BLE 333, FIT central 5(3& observer ¥t peripheral 5{& advertiser J{7& % . FAH# =4 B9 #E E181< GAP_EVT_ADV_REPORT
FREL,

S8
p_scan_param - FENSH, BN 2.1.1 F4FH gap_scan_param_t KEE X, SHEUERRE MU THMF:
1 scan_intv A FUNFZETF scan_window,
2 scan_intv # scan_window £ AFZETF 0x4,
3 duration BU{ESEE A 0~ 65535,
0: AHE—EFE, HFEREFELAENRE
Hfth: 33FEL duration * 10ms BF 8], REBEFLL.
IR [E
None
=l

gap_scan_param_t scan_param;

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 = 0;

gap_start_scan(&scan_param);

3.1.2.8 GAP Stop Scanning

void gap_stop_scan(void)
{1k BLE 3338, F3TF central I35 observer {1 Xt peripheral 3 advertiser IE M THE . HBELN, S~4%
GAP_EVT_SCAN_END 4,
S8
None
IR [E :

None
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3.1.2.9 GAP Connect Request

void gap_start_conn(struct mac_addr *addr, uint8_t addr_type, uint16_t min_itvl, uint16_t max_itvl, uint16_t
slv_latency, uint16_t timeout)

central &8 & ATXT peripheral 1% BLE &, $EiEE T RIS =4 GAP_EVT_SLAVE_CONNECT = GAP_EVT_MASTER_CONNECT
=14,

S
addr - #EER %A BD ADDR,
addr_type - IR BD ADDR AHbIEKAY, [ @defgroup GAP_ADDR_TYPE_DEFINES, REEIEHEINTER
1&:
GAP_ADDR_TYPE_PUBLIC , it ibit.
GAP_ADDR_TYPE_PRIVATE, FRFAEHLE,
min_itvl - connection interval IR /ME,  FALE 1.25ms.
max_itvl - connection interval [ KB, HALA 1.25ms. XAME A LLAT min_itvl 14 .
slv_latency - fF slave latency [N
timeout - supervision timeout, EAf7jE 10ms.
E[E
None
il

struct mac_addr addr= {{0x0C,0x0c,0x0c,0x0c,0x0c,0x0B}};
gap_start_conn(&addr, GAP_ADDR_TYPE_PUBLIC, 12, 12, 100, 300);

3.1.2.10 GAP Cancel Connection Procedure

void gap_stop_conn(void)
{Z 1L IEFE M gap_start_conn() ZEANEREMIETE, central REXRIE. ARSI EEHTERNNE FRMACEEIH
i, EAESENINEMZILE, =4 GAP_EVT_CONN_END {4,
B%:
None
BME:

None

3.1.2.11 GAP Disconnect Request

void gap_disconnect_req(uint8_t conidx)
A —NEL RIS BLE iEHE, TIHE central K2, T peripheral Ki2. SEfEMFF A< =4 GAP_EVT_DISCONNECT Z{4,
S8

connidx - EHMMEENSIES. $ESM 0 FiE—EZ| app_configh B X MR A1,
IR :
None
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3.1.2.12 GAP Get Local Address

void gap_address_get(struct mac_addr *addr)

FREN ble 1% & B local mac #utlt,

SH:

addr - FEEE R mac HiHHE buff F9FEE. FREUAY mac b IERIR(EZ] 2 EHoa @AY b AL .
B[

None
R LE

struct mac_addr addr;
gap_address_get(&addr);
show_reg(&addr.addr[0], 6, 1); //printf local mac addr.

3.1.2.13 GAP Set Local Address

void gap_address_set(struct mac_addr *addr)
HE ble 1% %M local mac Huilt,

S8

addr - EREBERRE BDADDR, Mac HiliHKEERIAE 6 NFT
IR ] :

None
i~

struct mac_addr addr= {{0x0C,0x0c,0x0c,0x0c,0x0c,0x0B}};
gap_address_set(&addr);

3.1.2.14 GAP Set White List

void gap_set_wl(gap_mac_addr_t *p_addr_set,uint8_t size)
WEERRREN mac it F AR E, RIEE mac Hillb A % public, BARERBERRERMAEFE ETRE.
SH:

p_addr_set - IEEAREBEIRE mac Ml EEMIEST.

size - BEREMBBRREMNNEH. BESER 1-22
iR [E

None
ENE

gap_mac_addr_t addr_set[3]={
{{0x01,0x0c,0x0c,0x0c,0x0c,0x0B},1},
{{0x02,0x0c,0x0c,0x0c,0x0c,0x0B},1},
{{0x03,0x0c,0x0c,0x0c,0x0c,0x0B},1},

L

gap_set_wl(&addr_set,3);
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3.1.2.15 GAP Set Resolved Address List

void gap_set_ral(gap_ral_t *p_ral_set,uint8_t size)

BEORHBIZELN mac HHEFD irk B ral B8, MRIFE mac HIEKE Y private, FBAEEMIEEAZE ral ZEF

BE{FRE #&Id 8. ral = resolved address list

S8

p_ral_set - EREREMEEH ral BANIES

size - EREMral BRREMNNHBESTE 1-2. REXF2 MREFRES ral BE,
R[E :

None
ENE

gap_bond_info_t info;

gap_bond_manager_get_info(0,&info);
if(info.bond_flag)

{
gap_mac_addr_t mac_set[1];
memcpy(&mac_set[0],&info.peer_addr,sizeof(gap_mac_addr_t));

gap_set_wl(&mac_set[0],1);

gap_ral_t ral_set[1];
memcpy(&ral_set[0].addr,&info.peer_addr,sizeof(gap_mac_addr_t));
memcpy(ral_set[0].peer_irk,info.peer_irk,16);

gap_set_ral(&ral_set[0],1);

3.1.2.16 GAP Get Connection Status

bool gap_get_connect_status(uint8_t conidx)
RERENHESERLTHED BIARE.

SH:

connidx - ETEENEIES. $IESM 0 FR—EE app_configh & X IR KSEIZEL-1.
R[] :

bool - True, ZBERES AT HERRIRG

False, 1Z&EH S A0 T Wi IR

3.1.2.17 GAP Get Encryption Status

bool gap_get_encryption_status(uint8_t conidx)
KREAN$EESEELTHES MBS,
SR
connidx - EEHNEES. $ESM 0 FiR—EE app_config,h FE X IR R FEREE-1.
B [E
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bool - True, ZFEE S AT OINERE
False, Z&EH S TR INEIRES

3.1.2.18 GAP Set Device Name

void gap_set_dev_name(uint8_t *p_name,uint8_t len)
RE ble REMNEF, 1ZBFSEEIN gap profile f dev name FHMEEIAEF
BH:

p_name - IBEREEF buff IEE

len - REBFOKE, BESEE 118,
B[

None

3.1.2.19 GAP Get Device Name

uint8_t gap_get_dev_name(uint8_t* p_name)

KEUEE ble BEMEF.
8%

p_name - IBEIE R BT buff BYFEET,
RE:

uint8_t B K E

3.1.2.20 GAP Set Device Appearance

void gap_set_dev_appearance(uintl6_t appearance)
R E ble R&HAIIMA, ZIMIKEILTEZ T gap profile (Y dev appearance BHEIKERIAGE
SH:

appearance - EREMREINI. W @defgroup GAP_APPEARANCE_VALUES
R[E :
None

3.1.2.21 GAP Get Device Appearance

uint16_t gap_get_dev_appearance(void)
FREX ble R Z AIBIASMI .
SR
None
IR [E :
uintl6_t - EEAMANI. W.@defgroup GAP_APPEARANCE_VALUES
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uint8_t gap_get_connect_num(void)
REVEBIE B A
SH:
None
BME:
uintg_t - B&ESIEERE A IRIA{EN 0~ app_config,h & LAY HCRBERE-1.

3.1.2.23 GAP Get Link RSSI

void gap_get_link_rssi(uint8_t conidx)
KA R GEIE X i 15 2 rssi FITNTE, FRENAY rssi {BIB 1T gap_event: GAP_EVT_LINK_RSSI 1R [H],
SH:

connidx - EERNSES., $$ES M0 FiA—EZ app_configh X M KEEEE-1.
iR [E
None

3.1.2.24 GAP Enable RSSI report in real time

void gap_set_link_rssi_report(bool enable);
FRFBXAREFE LR rssi, EFREZE, ARPEFEEX —MEREE, BEZRFFAEMT ZHEE, X
AT REEXBRISEC

__attribute_ ((section("ram_code"))) void gap_rssi_ind(int8_t rssi, uint8_t conidx)

{
co_printf("rssi: link=%d, rssi=%d.\r\n", conidx, rssi);
}
S8
enable - EFEREHE XA
BME:
None

3.1.2.25 GAP Connection Parameters Update Request

void gap_conn_param_update(uint8_t conidx, uint16_t min_intv, uint16_t max_intv, uint16_t slave_latency,
uint16_t supervision_timeout)

KRR E SIS ENENE. FHRIIS =4 GAP_EVT LINK_PARAM_UPDATE ZE{f, EFkKLS=4
GAP_EVT_LINK_PARAM_REJECT ZEH1f,

SH:
connidx - BHOTSEEFNSEES. $EESM 0 i —EZ app_config,h & X AIER A ki EL-1
min_intv - RNBEEREE. HIUNFETF maxintv, BUEAXTF 6, B 0.625us
max_intv RARSEIZEREE. BEAT 6. £ 0.625us
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slave_latency - ik slave BEEK, AFZARIEFHERENEL. slave_latency * max_intv <= 6400
supervision_timeout - SEEWAR, AFHNFSEFRMBGERAE. 2410 10ms

B[
None

R LE

gap_conn_param_update(event->param.slave_connect.conidx, 12, 12, 0, 500);

3.2 GATTAPI

GATT JZ] API fii T components\ble\include\gatt\gatt_api.h 1.

3.2.1 GATT B4t

3.2.1.1 GATT Property Bitmap Defines

// GATT_PROP_BITMAPS_DEFINES, X/ gatt_attribute_t [f] prop ZZ&1H .

GATT_PROP_READ 0x0001  //l<att BPREE read

GATT_PROP_WRITE 0x0002  //l<att AUBRELE write_cmd F1 write_req
GATT_PROP_AUTHEN_READ 0x0004  //l<att BUREEINH read
GATT_PROP_AUTHEN_WRITE 0x0008  //l<att FLPRELE N write_cmd F write_req
GATT_PROP_NOTI 0x0100  //l<att RLPRALF notification

GATT_PROP_INDI 0x0200  //l<att AUPRALF indication
GATT_PROP_WRITE_REQ 0x0400  //!<att BURELF write request
GATT_PROP_WRITE_CMD 0x0800  //!< att AR LT write with no response

3.2.1.2 GATT Operation Defines

// GATT_OPERATION_NAME, XM gatt_op_cmp_t [¥] operation ZZ & 1H .

GATT_OP_NOTIFY 0x1 //<att notification #{E.
GATT_OP_INDICA 0x2  //I<attindication #1F .
GATT_OP_PEER_SVC_REGISTERED 0x3  //\< F3H v AR 25 B 1R SE ko
GATT_OP_WRITE_REQ 0x5 //I< att write_with_response #1f .
GATT_OP_WRITE_CMD Ox6  //!< att write_without_response ##1E.
GATT_OP_READ 0x7  //<att read ¥¢{E.

3.2.1.3 GATT Event Type

// GATT message events type define

typedef enum

{
GATTC_MSG_READ_REQ, /1< W B %] gatt read iE K .
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GATTC_MSG_WRITE_REQ, //'< UCEIXT v gatt write 153K .
GATTC_MSG_ATT_INFO_REQ, /1< WEIx i FREL gatt att info &K .
GATTC_MSG_NTF_REQ, //'< WEIXT ) notification HIEHE .
GATTC_MSG_READ_IND, J/\< W BT Sk [ 2 B AR
GATTC_MSG_CMP_EVT, /< TS gatt BAE 2K
GATTC_MSG_LINK_CREATE, //\< EEH T AN
GATTC_MSG_LINK_LOST //\< BT W

}gatt_msg_evt_t;

3.2.1.4 GATT Operation Complete Event

// GATT message event operation done structure

typedef struct

{
uint8_t operation //\< GATT #{EHIZEHY, see @GATT_OPERATION_NAME
uint8_t status //\< GATT #AE 52 R HPIRAS
void * arg //\< GATT A 58 )5 Pl Rt s RIS 5046 4

}gatt_op_cmp_t;

3.2.1.5 GATT Message Data

// GATT message event data structure

typedef struct
{
uint16_t msg_len //\< GATT JH B HIKE
void * p_msg_data //\< Y8 GATT ¥4 2 B a4l

}gatt_msg_hdl_t;

3.2.1.6 GATT Message Event

// GATT message event structure.

typedef struct
{
gatt_msg_evt_t msg_evt //1< GATT event [25%Y
uint8_t conn_idx  //< Gatt event X} M [R5 4% 5
uint8_t svc_id //< Gatt event Xf M. service ID
uint16_t att_idx //1< Gatt evnet X M| attribute idx 5
union{
gatt_msg_hdl_t msg //\< Gatt event Y4 B ISR Xt N ) 45 #4428
gatt_op_cmp_t op //1< Gatt event BV 58 AISBY I X B [ 45 44 44
}param;
}gatt_msg_t;
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3.2.1.7 GATT Attribute Structure

// BLE attribute define format define.

typedef struct
{
gatt_uuid_t uuid //\<Attribute UUID
uint16_t prop //1< Attribute # R, see @GATT_PROP_BITMAPS_DEFINES
uintl6_t max_size  //I< Attribute EENIRKKE.
uint8_t * p_data //1< 181\ Attribute 45 buffer FIFEEN
}gatt_attribute_t;
iR

TEE X profile service B9 att #1240, ZAEUAMER, max_size 1 p_data =] INIRIN T ERER:

1 max_size>0, p_data!= NULL, €IZ profile NP NERNTE, FEEI p_data FIEIEEINER.

2 max_size>0, p_data == NULL, BI% profile WRIHASHEANTE, ITHMBEBIZ att B8, SEIFBREHES.

3 max_size==0, p_data == NULL, i% att FNEE#IE. BFEILIZ att £IEE Null,

4 max_size==0, p_data != NULL, ZIERFREHIN,

£t att j GATT_PRIMARY_SERVICE_UUID B, FZEZESL 1 X% att idx 1. max_size 3K service uuid B KK, p_data f51@
service_uuid 9 buffer Hitik,

p_data 8@ buffer HEFEE X A const A, 54 ram,

3.2.1.8 GATT Service Structure

// Profile service define format.

typedef struct

{
const gatt_attribute_t * p_att_tb //\< &7 profile service att & X H4H HIF5 %t
uint8_t att_nb //'< profile service att 4.
gatt_msg_handler_t gatt_msg_handler //'< profile service X871 B AR 2R [FT 7 28 4L

}gatt_service_t;

3.2.1.9 GATT Client Structure

// Profile client define format.

typedef struct

{
const gatt_uuid_t p_att_tb //1< 811 profile client att Xt uuid FIEZL R FE %!
uint8_t att_nb //< profile client att fJ/%k,

gatt_msg_handler_t gatt_msg_handler //1< profile client X N F)¥H S U AL FE [ 1 bR %L
}gatt_client_t;
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3.2.1.10 GATT Client Read

// BLE client read format.

typedef struct

{
uint8_t conidx //\< Profile client BLHA/EXT N IBERES .
uint8_t client_id //!< profile client BEHRAEXT I client ide
uint8_t att_idx //\< profile client HAEX N AT att idx 5

}gatt_client_read_t;

3.2.1.11 GATT Client Enable Notification

// BLE client enable ntf format.

typedef struct

{
uint8_t conidx //1< Profile client #EAT{HEE ntf #AEX N 85
uint8_t client_id  //I< profile client FEATfHHE ntf #AEXS S client_id.
uint8_t att_idx  //I<profile client BEAT{HRE ntf HAEX R att idx 5

}gatt_client_enable_ntf_t;

3.2.1.12 GATT Notification Structure

// BLE notification format.

typedef struct

{
uint8_t conidx //1< Profile client notification E/EXT M 5 .
uint8_t client_id  //I< profile client notification #£/EXF M) client id.
uint8_t att_idx //1< profile client notification EE/EXT R [ att idx 5
uintg_t * p_data //\< ¥&IA] profile client notification #AE K& FE bk T84T .
uint8_t data_len  //I< profile client notification #{F IR K E .

}gatt_ntf_t;

3.2.1.13 GATT Indication Structure

// BLE indication format.

typedef struct

{
uint8_t conidx //1< Profile client indication #4E X B 8555 o
uint8_t client_id  //I< profile client indication E/EXT M) client id.
uint8_t att_idx //1< profile client indication #/EXT M) att idx &

uintg8_t * p_data //< &I profile client indication e AF I EE bl ) Fa 4T .
uint8_t data_len  //I< profile client indication 4 F & K FE .
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}gatt_ind_t;

3.2.2 GATT E¥

3.2.2.1 GATT Add Service

uint8_t gatt_add_service(gatt_service_t *p_service)
|IE— profile service,

2%
p_service - 381m profile service #4AMIIEET -
R [E :
uint8_t Oxff, G173 I, profile %0k 3 EBR .

FomfE, AR, REMEZ profile #4ELH sve_id 5.
RS RO profile N H app_config.h 1% USER_PRF_NB & X,

3.2.2.2 GATT Add Client

uint8_t gatt_add_client(gatt_client_t *p_client)

BIE profile client. R RBEEIE— client HfRS . AATEIEAR att uuid HIRFE— client RSEELAR .

SH:
p_client - 35m profile client £14BE93E5T.
IR [E
uint8_t Oxff, G173 JI, profile %L 3] EBR .

oAb, BIEERLT), IR[EMEAE profile # B client_id 5.

3.2.2.3 GATT Change Service UUID

void gatt_change_svc_uuid(uint8_t svc_id,uint8_t att_idx,uint8_t *new_uuid,uint8_t uuid_len)
7t profile service # 81 E, FHE att A9 uuid.

SH:
svc_id - EEH uuid B profile svc_id
att_idx - EEHH attidx,
new_uuid - $8MF uuid buffer AY3EET
uuid_len - ¥ruuid K E

IR [E :
None

3.2.2.4 GATT Change Client UUID

void gatt_change_client_uuid(uint8_t client_id,uint8_t att_idx,uint8_t *new_uuid,uint8_t uuid_len)
£ profile client #BIEE, EHE att A9 uuid,
S8
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client_id - EFH uuid B profile client_id
att_idx - EEHA attidx,
new_uuid - 35E#T uuid buffer A9TEET
uuid_len - Hruuid IKE

BME:
None

3.2.2.5 GATT Discover Peer Device All Services

void gatt_discover_all_peer_svc(uint8_t client_id,uint8_t conidx)
REFA#TmsE s LA service R
SH:
client_id - =
conidx - =B
BME:
None
=l
void proj_gap_evt_func(gap_event_t *event)

{

N

THIEEY profile client_id S
THFERENRES., 1S M 0 F1E—E7 app_config,h EX MR KEEZEE-1.

bt
bt

NN

switch(event->type)

{
case GAP_EVT_MASTER_CONNECT:

{

extern uint8_t client_id;
gatt_discovery_all_peer_svc(client_id,event->param.master_encrypt_conidx);

}
break;

3.2.2.6 GATT Discover Peer Device Service By UUID

void gatt_discover_peer_svc(uint8_t client_id, uint8_t conidx, uint8_t uuid_len, uint8_t *group_uuid)
REAREXN HE—MEFE service uuid RS

S8
client_id - BEHTHEMEMN profile client_id 5.
conidx - BEHTABRENSEES. $ESM 0 FR—EE app_configh EXAIRAFEEE-1
uuid_len - BB service uuid BKE
group_uuid - ERHEXTIRAY service uuid.
IR :
None
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void gatt_client_write_req(gatt_client_write_t write_att)
[ Xt usHET—K write with response #1E, BE#& sve RE AT ERIEA.
SH:
write_att - SRENEWE.
BME:

None

3.2.2.8 GATT Write Command

void gatt_client_write_cmd(gatt_client_write_t write_att)

[ a7 —>K write without response #E, BE% sve REAMTEREA.

S8
write_att - BRENEME.
BME:
None
=l
uint16_t client_msg_handler(gatt_msg_t *p_msg)
{
switch(p_msg->msg_evt)
{
case GATTC_MSG_CMP_EVT:
{
if(p_msg->param.op.operation == GATT_OP_PEER_SVC_REGISTERED)
{
gatt_client_write_t write;
write.conidx = p_msg->conn_idx;
write.client_id = client_id;
write.att_idx = 1;
write.p_data = "\x1\x2\x3\x4\x5\x6\x7";
write.data_len=7;
gatt_client_write_cmd(write);
}
}
break;
}
return O;
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3.2.2.9 GATT Enable Notification

void gatt_client_enable_ntf(gatt_client_enable_ntf_t ntf_enable_att)
{FEEEAN uuid BY notification BYTHEE, BELE sve REHABT TR,
S8

ntf_enable_att - E#{7{F8E notification TEERI LM,
BME:
None
R LE
uint16_t client_msg_handler(gatt_msg_t *p_msg)
{
switch(p_msg->msg_evt)
{
case GATTC_MSG_CMP_EVT:
{
if(p_msg->param.op.operation == GATT_OP_PEER_SVC_REGISTERED)
{
gatt_client_enable_ntf_t ntf_enable;
ntf_enable.conidx = p_msg->conn_idx;
ntf_enable.client_id = client_id;
ntf_enable.att_idx = 0;
gatt_client_enable_ntf(ntf_enable);
}
}
break;
}
return O;
1

3.2.2.10 GATT Read Request

void gatt_client_read(gatt_client_read_t read_att)

B XFim kT —K read ¥ e, BEAH sve RETFWTERBR. EBNRAEIEL profile msg jHA GATTC_MSG_READ_IND #%7

ink -8
S8

read_att - EfTERENSEME.
R

None

il
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{
switch(p_msg->msg_evt)
{
case GATTC_MSG_CMP_EVT:
{
if(p_msg->param.op.operation == GATT_OP_PEER_SVC_REGISTERED)
{
gatt_client_read_t read;
read.conidx = p_msg->conn_idx;
read.client_id = client_id;
read.att_idx = 0;
gatt_client_read(read);
}
}
break;
}
return O;
!

3.2.2.11 GATT Notification

void gatt_notification(gatt_ntf_t ntf_att)
[EXfum#E T —K notification ##1E, FEEZEWEI MK ntf FEIVEEZE, #iTHA.

S8

ntf_att - BT ntf BIEMEE.
IR :

None
il

gatt_ntf_t ntf_att;

ntf_att.att_idx =2;

ntf_att.conidx = p_msg->conn_idx;
ntf_att.svc_id = svc_id;
ntf_att.data_len =4;

uint8_t tmpl[] = "12345";
ntf_att.p_data = tmp;
gatt_notification(ntf_att);

3.2.2.12 GATT Indication

void gatt_indication(gatt_ind_t ind_att)
@) X um it F7—K indification 1, FEEREWENin ind FENERZE. #HTIEMA.
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S8

ind_att - BT ind BIERMERE.
B[

None

3.2.2.13 GATT MTU Exchange Request

void gatt_mtu_exchange_req(uint8_t conidx)
&) 3t & B —>K mut THREYIE R .

B

conidx - EET mtu ATRAIEEIES . SEES M 0 FHE—E % app_configh X AR ASEIES-1
1R[] :

None

3.2.2.14 GATT Get negotiated MTU size

uintl6_t gatt_get_mtu(uint8_t conidx)
SRBCY AT R A 1) MTU 3T 52

S

conidx - EHT mtu THRASEIES . S8 S M 0 FFEE—E F app_configh EEX IR ASEIEL-1
R[] :

uint16_t - HETEERRAE A MTU KN

3.2.2.15 GATT deal message from HOST (condition: RTOS enable)

void gatt_msg_default(os_event_t *msg)
EEARTOS i, ARPBECE—NTIIHATAAIE GATT JHER task, HOST £E1Z task KiXBE, 1% task KELERFIE
ARERHATAEREINER.

S

msg - Mhost HEIRER, thBHERLENER
iR [E

None

3.3 Mesh API

Mesh FJFH2= API /i T components\ble\include\mesh\mesh_api.h 7.
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3.3.1 Mesh 4

3.3.1.1 Mesh Event Type Defines

// Mesh event type define

enum mesh_event_type_t

{

3.3.1.2 Mesh network information updates

// Mesh network information update type.

MESH_EVT_STARTED,
MESH_EVT_STOPPED,
MESH_EVT_RESET,

MESH_EVT_READY,
MESH_EVT_MODEL_APPKEY_BINDED,
MESH_EVT_MODEL_GRPADDR_SUBED,
MESH_EVT_PROV_PARAM_REQ,
MESH_EVT_PROV_AUTH_DATA_REQ,
MESH_EVT_PROV_RESULT,
MESH_EVT_UPDATE_IND,
MESH_EVT_RECV_MSG,
MESH_EVT_COMPO_DATA_REQ,
MESH_EVT_ADV_REPORT,

enum mesh_update_type_t

{

3

3.3.1.3 Mesh Supported Features

// Mesh supported feature type define.

MESH_UPD_TYPE_NET_KEY_UPDATED,
MESH_UPD_TYPE_NET_KEY_DELETED,
MESH_UPD_TYPE_APP_KEY_UPDATED,
MESH_UPD_TYPE_APP_KEY_DELETED,
MESH_UPD_TYPE_PUBLI_PARAM,
MESH_UPD_TYPE_SUBS_LIST,
MESH_UPD_TYPE_BINDING,
MESH_UPD_TYPE_STATE,

enum mesh_feature_t

{

//'< Mesh 3356 1«

//'< Mesh Tjfgfs k.

//'< M\ provisioner I EE]—4> reset 4.

//'< Mesh & w4, ATLUEZN.

//1< Model I F1—> appkey 45 5E .

//'< Model FJT 5] —> group il

//1< M provisioner W] provision parameter request.
//1< M provisioner W] authentication data request.
//1< W provision 4

/1< WCEIRZS S HT I

/1< W3] mesh %R

//1<M\ provisioner I%] composition data request.

//'< W E BLE AR ELIN AT, B RIN TR AR R

//'< Network key 537

//1< Network key &

//< Application key FE#7

//1< Application key &

//1< Model publication Z¥{ 5 ¥t

//1< Model subscription list 5T

//1< Model/application key 457 R 5 %t
/1< IRZSFEH
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MESH_FEATURE_RELAY = (1<<0), //'< Relay #53.
MESH_FEATURE_PROXY = (1<<1), /1< Proxy B
MESH_FEATURE_FRIEND = (1<<2), /1'< Friendly 7 Aif.
MESH_FEATURE_LOW_POWER = (1<<3), //!< Low Power Node f%3{,
MESH_FEATURE_PB_GATT = (1<<4), //'< X HF GATT bearer.

3.3.1.4 Mesh Provision Output OOB Mode

// Mesh provision out oob mode.

enum mesh_prov_out_oob_t

{

MESH_PROV_OUT_OOB_BLINK = 0x0001, //1<Bit[0]: AT .
MESH_PROV_OUT_OOB_BEEP = 0x0002, //\< Bit[1]: PYHIE,
MESH_PROV_OUT_OOB_VIBRATE = 0x0004, //\< Bit[2]: FHEXK.
MESH_PROV_OUT_OOB_NUMERIC = 0x0008, //\< Bit[3]: FFEIR.
MESH_PROV_OUT_OOB_ALPHANUMERIC = 0x0010, //1< Bit[4]: FEEER.

//\< Bit[5-15]: fREAZHEKA
5

3.3.1.5 Mesh Provision Input OOB Mode

/// Input OOB Action field values
enum mesh_prov_in_oob_t

{

MESH_PROV_IN_OOB_PUSH = 0x0001, //1< Bit[0]: .
MESH_PROV_IN_OOB_TWIST = 0x0002, //1< Bit[1]: #%.
MESH_PROV_IN_OOB_NUMERIC = 0x0004, //\< Bit[2]: FUFHIN .
MESH_PROV_IN_OOB_ALPHANUMERIC = 0x0008, //\< Bit[3]: FHRHHIN .

//\< Bit[4-15]: LREAZHFE R
5

3.3.1.6 Mesh Provision Information

// Mesh provision information.

enum mesh_prov_info

{
MESH_PROV_INFO_URI_HASH_PRESENT  =(1<<0), //'< 1E unprovisioned device beacon 1 H1/2& 75 &7~ URI Hash.

3

BLE Pirisldk 47 /108



A FREQCHIP
@E’ A

FR801xH SDK User Guide | 2020-05 v1.0.8

3.3.1.7 Mesh Provision States

/// State of the provisioning

enum mesh_prov_state

{
MESH_PROV_STARTED, //'< Provisioning & L&A
MESH_PROV_SUCCEED, //'< Provisioning J&%2J.
MESH_PROV_FAILED, //'< Provisioning K.

|7

3.3.1.8 Mesh Publish Message Type

// Mesh publish message type define

typedef struct
{
uint8_t element_idx; //'< Element index.
uint32_t model_id; //'< Model ID.
uint32_t opcode; //!< Operation code (1, 2 or 3 FH K operation code).
uint16_t msg_len; /1< BUHEKE.
uint8_t msg(l; /< BHRNE

} mesh_publish_msg_t;

3.3.1.9 Mesh Response Message type

// Mesh response message type define

typedef struct
{
uint8_t element_idx; //\< FE X N Element index
uint8_t app_key_lid; /< BdEEASE ) App key HJ index
uint32_t model_id; //\< B A%t M Model ID
uint32_t opcode; //\< 4B XTI RifF) operation code (1,2 i 3 F 1K E K operation code.)
uint16_t dst_addr; J/\< FE xS H kRl
uint16_t msg_len; /< BHEKE
uint8_t msg[]; /< BHRNE

} mesh_rsp_msg_t;

3.3.1.10 Mesh Receive Message Type

// Mesh receive message type define

typedef struct

{
uint32_t model_id; //'< Model ID.

BLE Pirisldk

48 /108



@ FREQCHIP
e % W FR801xH SDK User Guide | 2020-05 v1.0.8

uint32_t opcode; //'< Operation code (1, 2 or 3 “FHiKE ] operation code).
uintl6_t msg_len; /< BURKE.
uint8_t *p_msg; /< BURAR,

} mesh_recv_msg_t;

3.3.1.11 Mesh Model Structure

// Mesh model struct.

typedef struct

{
uint32_t model_id; //'< Model ID,
uint8_t model_vendor; //1< # SIG %E LK) model iE /& H & X model. @MODEL_VENDOR_MODE
uint8_t element_idx; //\< %% F ] Element index.

} mesh_model_t;

3.3.1.12 Mesh Provision State Change Event

// Mesh Provisioning state change indication

typedef struct

{
uint8_t state; //1< Provision JRZ&. (@see enum mesh_prov_state)
uint16_t status; //'< Provision 2R WA i [ 5 [A]

} mesh_prov_result_ind_t;

3.3.1.13 Mesh Model Message Indication

// Inform reception of a specific mesh message

typedef struct

{
uint32_t model_id; //'< Model id.
uint8_t element; //'< element index.
uint8_t app_key_lid; //'< AppKey Local identifier (Required for a response).
int8_t rssi; /1< W) PDU 1) RSSI fH .
uint8_t not_relayed; /1< 1= FoRE B EENER S RWE: 0= HERE relay Flik.
uint32_t opcode; //1< Operation code (1, 2 or 3 3K E Y operation code),
uint16_t src; /< HEIE &L, (Required for a response)
uintl6_t msg_len; /< BIBEKE.
const uint8_t *msg; /< BIRAE,

} mesh_model_msg_ind_t;
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3.3.1.14 Network Key is NOT updated

// Network key information entry structure if network key is not being updated

typedef struct

{
uint8_t length; //'< Entry length
uint8_t info; //!< Information
uintl6_t netkey _id; //!< NetKey ID
uint8_t key[16]; //!< Network Key

} mesh_netkey _t;

3.3.1.15 Network Key is updated

// Network key information entry structure if network key is being updated

typedef struct

{
uint8_t length; //'< Entry length
uint8_t info; //!< Information
uint16_t netkey_id; //'< NetKey ID
uint8_t key[16]; //!< Network Key
uint8_t new_key[16]; //!'< New network key

tmesh_netkey upd_t;

3.3.1.16 Application Key is NOT updated

// Application key information entry structure if application key is not being updated

typedef struct

{
uint8_t length; //'< Entry length
uint8_t info; //!< Information
uintl6_t netkey_id; //!< NetKey ID
uint16_t appkey_id; //'< AppKey ID
uint8_t key[16]; //!< Network Key

} mesh_appkey_t;

3.3.1.17 Application Key is updated

// Application key information entry structure if application key is being updated

typedef struct

{
uint8_t length; //!< Entry length
uint8_t info; //!< Information
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tmesh_appkey_upd_t;

uintle_t
uintl6_t
uint8_t

uint8_t

netkey _id;
appkey_id;
key[16];
new_key[16];

//!< NetKey ID
//'< AppKey ID
//'< Network Key

//!'< New network key

3.3.1.18 Model publication parameter for NOT virtual publication address

// Model publication parameter entry structure if publication address is not a virtual address

typedef struct

{

uint8_t

uint8_t
uint16_taddress
uint32_t
uintl6_t
uintl6_t

uint8_t

uint8_t

uint8_t

uint8_t

tmesh_publi_t;

length;

info;
element_addr;
model_id;
addr;
appkey_id;

ttl;

period;
retx_params;

friend_cred;

//'< Entry length

//1< Information

//'< Element address

//< Model ID

//!< Publication address

//'< AppKey ID

//I< TTL

//'< Period

//'< Retransmission parameters

//< Friend credentials

3.3.1.19 Model publication parameter for virtual publication address

// Model publication parameter entry structure if publication address is a virtual address

typedef struct

{

uint8_t

uint8_t
uint16_taddress
uint32_t
uintl6_t
uintl6_t

uint8_t

uint8_t

uint8_t

uint8_t

uint8_t

tmesh_publi_virt_t;

length;

info;
element_addr;
model_id;
addr;
appkey_id;

ttl;

period;
retx_params;
friend_cred;

label_uuid[16];

//'< Entry length

//'< Information

//'< Element address

//'< Model ID

//'< Publication address

//'< AppKey ID

//I< TTL

//< Period

//'< Retransmission parameters
//< Friend credentials

//\< Label UUID
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3.3.1.20 Model subscription entry

// Model subscription list entry structure

typedef struct

{
uint8_t length;
uint8_t info;
uintl6_t element_addr;
uint32_t model_id;
uint8_t list[];

tmesh_subs_t;

3.3.1.21 Key binding entry

// Model/Application key binding entry structure

typedef struct

{
uint8_t length;
uint8_t info;
uintl6_t element_addr;
uint32_t model_id;
uintl6_t appkey_ids[];

tmesh_binding_t;

3.3.1.22 Configuration updated indication

// Configuration update indication message structure

typedef struct

{
uint8_t upd_type;
uint8_t length;
uint8_t data[l;

tmesh_update_ind_t;

3.3.1.23 Mesh Event Structure

// Mesh event structure
typedef struct
{
enum mesh_event_type_t type;

union

{

//!< Entry length
//'< Information
//\< Element address
//'< Model ID

//1< List

//'< Entry length

//'< Information

//'< Element address
//'< Model ID

//!< List of AppKey IDs

//!< Update type
//!< Entry length
//!< Entry value

//'< Mesh ZFH{}:25%1, @mesh_event_type_t
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mesh_prov_result_ind_t prov_result;
void *update_ind;
mesh_model_msg_ind_t model_msg;
uint8_t compo_data_req_page;
gap_evt_adv_report_t adv_report;
} param;

} mesh_event_t;

3.3.2 Mesh B3

3.3.2.1 Mesh Set Application Callback Function

void mesh_set_cb_func(mesh_callback_func_t mesh_evt_cb)

EMY mesh 4+ N AR R ENAR L

SH:

mesh_evt_cb - NARER Mesh EH-4IRFREL
IR[E :

None

3.3.2.2 Mesh Initialization

void mesh_init(enum mesh_feature_t feature, uint32_t store_addr)
WAk mesh BITI8E,

//1< Provision 455, @mesh_prov_result_ind_t
[1'< R, AR UETIREM key HHTRAF L
//1< Mesh model FJ7H &,

//< Mesh composition data request page.

//\<BLE | #EEHNE.

SH:
feature - N FER GAP EHAIE R
store_addr - FTAEI mesh link /5 2 1¥) flash #itik.  mesh link {5 217 network key, app key, binding 15 B4, %
MB7 4.3.1 T mesh_feature_t.
B[
None

3.3.2.3 Mesh Set Runtime

void mesh_set_runtime(void)
REHFIAE.
SH:
None
IR [E :

None
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3.3.2.4 Mesh Start

void mesh_start(void)
FHARIETT mesh, XANAAHE mesh_init(\ A M Z BT,
SH:
None
BME:

None

3.3.2.5 Mesh Stop

void mesh_stop(void)
fZ 1k mesh Thgg,
S8
None
BME:

None

3.3.2.6 Mesh Model Bind AppKey

void mesh_model_bind_appkey(uint32_t model_id, uint8_t element, uint8_t app_key_index)
235 E model 487E— appkey, 1BE appkey ;2 provisioner R FEHE, RLFER TMRAMREFNEFMIRE appkey
FIRA9IE, BT ABITIXAS AP T] UM R R IEFE— A appkey #4T485E

S8
model_id - FETEWRYRE appkey B model.
element - model JHJ&¥ element.
app_key_index - appkey 7L appkey FIRHHIFHI 5.
BE:
None

3.3.2.7 Mesh Model Subscribe Group Message

void mesh_model_sub_group_addr(uint32_t model_id, uint8_t element, uint16_t group_addr)
model TTHE4FE R AR, FT1Z model UK group_addr X HIER R

S8
model_id - i EEAER) model 11D,
element - model JHJ& 1] element.
group_addr - BT RIR AL

R
None
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3.3.2.8 Mesh Add Models

void mesh_add_model(const mesh_model_t *p_model)
7R mesh model ik, BTIXAFEBARINEZ A model, $RATEXEF model £z, INEAMFRZREREENT.
S

p_model - BRBIE AT mesh model PR, DA IIE R, BAGHS% 4.3.1 5 mesh_model_t.
R[E :
None

3.3.2.9 Mesh Publish Message

void mesh_publish_msg(mesh_publish_msg_t *p_publish_msg)
£ mesh 2% Hr % — N0
S8
p_publish_msg - THE publish f message FIEHE 4R . 4I5S 4.3.1 TFT mesh_publish_msg_t.
BME:

None

3.3.2.10 Mesh Send Response message

void mesh_send_rsp(mesh_rsp_msg_t *p_rsp_msg)
£ mesh W% 1K 1% response .

S8

p_rsp_msg - W ERIEN response [¥] message MIEHE LG . FHAIS S 4.3.1 T mesh_publish_msg_t.
BME:

None

3.3.2.11 Mesh Provision Parameters response

void mesh_send_prov_param_rsp(uint8_t *uuid, uint32_t uri_hash, uint16_t oob_info, uint8_t pub_key_oob,
uint8_t static_oob, uint8_t out_oob_size, uint8_t in_oob_size, uint16_t out_oob_action, uintl6_t in_oob_action,
uint8_t nb_elt, uint8_t info);

X provision request 1B/ & . Provision request > H provisioner.

SH:
uuid - WA&M uuid,
uri_hash - uri_hash {&,
oob_info - oob R,
pub_key_oob - Public key oob 2.,
static_oob - Staticoob £ &,
out_oob_size - Outoobsize,
in_oob_size - Inoobsize,
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out_oob_action - Out oob action,

in_oob_action - Inoob action,

nb_elt - BHRPEEK element HIEE .

info - BUMERE, LLbit R UE X
BME:

None

3.3.2.12 Mesh Provision Authentication Data Response

void mesh_send_prov_auth_data_rsp(uint8_t accept, uint8_t auth_size, uint8_t *auth_data)
[5]1 & M provisioner & H ] provision authentication data fJi%53K. T provisioning A .

SH:
accept - BBOR R4 T .
auth_size - authentication data K E .
auth_data - authentication data 1 N %5 .
BME:
None

3.3.2.13 Mesh Composition Data Response

void mesh_send_compo_data_rsp(uint8_t page, uint8_t *data, uint8_t length)

%} composition data request ][5 & .

S8

page - RIEMEHETER page.
data - FEMEIEAR
length - RIEMEHENENKE.
B [E

None

3.3.2.14 Mesh Store Information Into Flash

void mesh_info_store_into_flash(void)
2 mesh M2 115 BARTE ] flash H1o N T B GRAESS flash SEATHRAE, S ERAELEE] MESH_EVT_UPDATE_IND S22 J5 [
2=/ 2 M JE A
S8
None
B [E

None

3.3.2.15 Mesh Clear Information In Flash

void mesh_info_clear(void)
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3.4 Security API
Security #H5¢ APl 47 T components\ble\include\gap\gap_api.h X1,

3.4.1 Security R

3.4.1.1 GAP Bond Manager Initializtion

void gap_bond_manager_init(uint32_t flash_addr,uint32_t svc_flash_addr,uint8_t max_dev_num,bool enable)
MR HEEEY . BEEEERAR, SESERIEREHZHITHEICE . ZREREE
user_entry_before_ble_init() N\H&EGER.

SH:
flash_addr - IEEEEPEIRZ A flash Hhtl, HULKTE 4096 EHfE,
svc_flash_addr - BEGHEPERERSE AN flash thit, HUFXHIE 4096 BEEAE,
max_dev_num - EERARIFNHEEEZNNE. BUE 1~ app_configh EX IR KHEZEE.
enable - BRERBRRA%MEE. True, BRAPEEEINE. False, FIHBEERINGE.
A
None
=l

gap_bond_manager_init(0x32000,0x33000,8,true);

3.4.1.2 GAP Get Bond Device Information

void gap_bond_manager_get_info(uint8_t device_idx, gap_bond_info_t *bond_info)
KREVFFAETE flash NEBMIGPE R & AL AP IRAS . o AFE R faT RS B A .

SH:
device_idx - HBERENFES. SEE: 0~ max_dev_num, max_dev_num I, gap_bond_manager_init() & &%
NSE IR,
bond_info - REFEE flash RENMBEFS R &SRS
IR [E] ;
None
ENE

gap_bond_info_t *bond_info;
gap_bond_manager_get_info(0,&bond_info);
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3.4.1.3 GAP Bond Manager Delete All Bondings

void gap_bond_manager_delete_all(void)
MBRFT B FHETE flash IS ERZFNWPTNRERSEL. FTEEHECEEYRVMBLZEER. ZREAFEE
user_entry_before_ble_init() NH&EEA,
SH:
None
R [E :

None

3.4.1.4 GAP Bond Manager Delete Single Bondging

void gap_bond_manager_delete(uint8_t *mac_addr, uint8_t addr_type)
BIBRE MR FFEE flash ARNBERENMATRERSFELR . FEERETEERMRUZFEM. 2RI EE
user_entry_before_ble_init() NAFEIFA.
S8
None
BME:

None

3.4.1.5 GAP Set Security Parameters

void gap_security_param_init(gap_security_param_t *sec_param)
IR LB ERIERSEL. MITM, 10 Capbilities, password &,

S8
sec_param - IBEREHESEEMEIIEET.
BE:
None
=l
gap_security_param_t param =
{
.mitm = true,
.ble_secure_conn = false,
.io_cap = GAP_|O_CAP_DISPLAY_ONLY,
.pair_init_mode = GAP_PAIRING_MODE_WAIT_FOR_REQ,
.bond = true,
.password = 123456,
2

gap_security_param_init(&param);
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3.4.1.6 GAP Sending Pairing Password

void gap_security_send_pairing_password(uint32_t conidx,uint32_t password)

RIEGPERIENFTFEM, B pin 5.

S8
connidx - ERTOERNMNSEES. SESM 0 FIE—EE app_config,h E X H&R K8EEE-1
password - EEHEREMENEE. —BAI—1/NTF 999999 M1E.

R [E :
None

R LE

gap_security_send_pairing_password(0,123456);

3.4.1.7 GAP Pairing Request

void gap_security_pairing_req(uint8_t conidx)
peripheral IR FEREZERYE, FWRERMNSERIE. —BKE, IRFEFRENSEHIACNER A false B, #
THERE. MEBEMINGE, 74 GAP_SEC_EVT_MASTER_ENCRYPT E4,

S

connidx - BREHENEES. HESM 0 FR—EZ app_config,h EX AR AFEZEE-1.
R [E :

None

3.4.1.8 GAP Encrypt Request

void gap_security_enc_req(uint8_t conidx)
peripheral FIIRFEEZERY G, FRE—RMERIE, —MKH, MREFRFOBEMIAENER A true BF, FHITI0
TR, MFEMRING, S GAP_SEC_EVT MASTER ENCRYPT Ef,

SH:

connidx - BREHERSES. %EESM 0 FHE—EE app_configh EX IR ASEIZEE-1.
R[E :

None

3.4.1.9 GAP Get Bond Status

bool gap_security_get_bond_status(void)

BREMEIL—REREYE, HEENYIRREENBERT.

S8
None
R
bool True, FIT— X EEFEIINT bR %% C485E o
False, it — IJCHEHE 1 X 3 1 45 R B €
i~
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void proj_gap_evt_func(gap_event_t *event)

{
switch(event->type)
{
case GAP_EVT_MASTER_CONNECT:
{
if (gap_security_get_bond_status())
gap_security_enc_req(event->param.master_connect.conidx);
else
gap_security_pairing_req(event->param.master_connect.conidx);
}
break;
}
}

gap_set_cb_func(proj_gap_evt_func);

3.4.1.10 GAP Security Request

void gap_security_req(uint8_t conidx)
central MR RAHEREYRE, XHEHPEMBEMNIEKR. F peripheral HEEIR,

S8
connidx - BREFERNERES. $ESM 0 FiE—EE app_config h EXHI R A SEREE-1.
IR [E
None
=l
void proj_gap_evt_func(gap_event_t *event)
{
switch(event->type)
{
case GAP_EVT_SLAVE_CONNECT:
{
gap_security_req(event->param.slave_connect.conidx);
}
break;
}

}

gap_set_cb_func(proj_gap_evt_func);

3.5 BLE Profiles

SDK EL ] LAJEAG (20528 T BLE 5 F I profile, it 1S % FME 2. Profile A LAYE SDK 223 H 5%
\components\ble\profiles T+t .
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Human Interface Device. HID % T BLE FUbn AL FIRE I 25 I FF K

HID service [ XAE hid_service.c 351, HID service 17 T service & X F1— RINFHEE E X . HID service 4
{iF{H F #4045 report map, HID [ input, output report . X SSHFEE 19 N 25 7T LIARYEAS[E] HID B4 23 A E 2 .
SDK M5 H 7 — AN A HID service i€ 3, & 7B BRI TIEE. 7 L hid_profile_att_table[] #4152
X

3.5.1.1 HID service EfF

// HID Device Defines. &Y hid #%&. &k R3¥E keyboard % .

HID_DEV_KEYBOARD 0x01 //'< hid BEEX AEE
HID_DEV_MOUSE 0x02 //'< hid ®&EXARER
HID_DEV HID_DEV_KEYBOARD //\< HAPEX hid server 245 &

// HID information flags. X} const 25 hid_info_value,f’& HID_INFORMATION_UUID &R HI3R EI{E

HID_FLAGS_REMOTE_WAKE 0x01 //!< hid information RS TIiZiEMefEE
HID_FLAGS_NORMALLY_CONNECTABLE 0x02  //!< hid information FR&AL: L@ TR

// HID protocol mode values. f#>¥ PROTOCOL_MODE_UUID 32 FIiR [EI1E
HID_PROTOCOL_MODE_BOOT 0x01 //'< Boot Protocol Mode
HID_PROTOCOL_MODE_REPORT 0x02 //'< Report Protocol Mode

// HID_REPORT_TYPE_GROUP. X% hid_report_ref_t [f] report_type Z5&AH

HID_REPORT_TYPE_INPUT Oxl  //1< report id €& ¥ o] Sy N A9 RE
HID_REPORT_TYPE_OUTPUT 0x2  //1< report id €& ¥ o] % H A9 RE
HID_REPORT_TYPE_FEATURE 0x3  //I< report id B2 Xif; o] i /4 N FIBE 7]
HID_REPORT_TYPE_WR 0x10 //'< reportid B& @i SHIAE

// HID report mapping table
typedef struct

{
uint8_t report_id //1< Report ID, H report map EX.
uint8_t report_type  //!< Report Type,, EX reportid FIEM. £ IL@HID_REPORT_TYPE_GROUP

thid_report_ref_t;

3.5.1.2 HID service E¥

void hid_gatt_add_service(void)
BIZ hid server B4 profile,
S8
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None
IR[E :

None

void hid_gatt_report_notify(uint8_t conidx, uint8_t rpt_id, uint8_t *p_data, uint16_t len)
EENE B reprt_info idx RIX—ER¥IE.

S
conidx - T THRENSIES,. BIESM 0 FE—EE app_config,h & X HIs A SEER-1
rpt_id - B TR ER hid_rpt_info AN FS. hid_rpt_info #ZA7E hid_gatt_add_service()BIE R THE. KR
BINEXIAT. [0]: TE A reportid 1, IR FRAR. [1]: TRIE A report id 2, XX Cosumer Controller,
[2]: WE{EH reportid 3, M4 #EBA, [3] BEA reportid 3, MR AEEHH.
p_data - IBERERIEE T AIEE .
len - EEEENKE,
R[] :
None
3.5.2 DIS

Device Information Service. &AL # 7R~ 15 B LL R R TEH-Ai A . AESH7 T components\ble\profiles\ble_dev_info

e

3.5.2.1 DIS FEff

// Device information marco defines

DIS_MANUFACTURER_NAME "Freqchip”
DIS_MANUFACTURER_NAME_LEN 8

DIS_MODEL_NB_STR "Fr-BLE-1.0"
DIS_MODEL_NB_STR_LEN 10

DIS_FIRM_REV_STR "6.1.2"

DIS_FIRM_REV_STR_LEN 5

DIS_SYSTEM_ID "\x12\x34\x56 \XFF\XFEAX9A\XBC\XDE"
DIS_SYSTEM_ID_LEN 8

DIS_SW_REV_STR "6.3.0"

DIS_SW_REV_STR_LEN 5

DIS_PNP_ID "\X01\X17\X27\xb0\x32\x10\x24"
DIS_PNP_ID_LEN 7

DIS_SERIAL_NB_STR "1.0.0.0-LE"
DIS_SERIAL_NB_STR_LEN 10

DIS_HARD_REV_STR "1.0.0"

DIS_HARD_REV_STR_LEN 5

//1<
//1<
//1<
/1<
/1<
/1<
/1<
/1<
/1<
/1<
/1<
/1<
/1<
/1<
/1<
//1<

RE BBF

BE BEFKE
WRRHARTF string EX
BEREARTKE
REBEHRAEX
REBEHRAKE

&% System ID EX

1% %& System ID K&
RERHRAEX
BRERHRAKE

& PNPID EX

%% PNPID KE

®’E& RISEX

B’E RISKE
RETEHIRAS string EX
REEHIRAS string K&
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DIS_IEEE
DIS_IEEE_LEN

// Diss server profile contents

DIS_MANUFACTURER_NAME_CHAR_SUP

DIS_MODEL_NB_STR_CHAR_SUP
DIS_SERIAL_NB_STR_CHAR_SUP
DIS_HARD_REV_STR_CHAR_SUP
DIS_FIRM_REV_STR_CHAR_SUP
DIS_SW_REV_STR_CHAR_SUP
DIS_SYSTEM_ID_CHAR_SUP
DIS_IEEE_CHAR_SUP
DIS_PNP_ID_CHAR_SUP
DIS_ALL_FEAT_SUP
DIS_FEATURES

3.5.2.2 DIS ¥

void dis_gatt_add_service(void)
B2 device information iy profile,
S8

None
BME:

None

3.5.3 Battery service

Battery service T SEi ALyt = 5.

3.5.3.1 BATT EHf

// Battery Server Profile attributes index.

typedef struct

{
IDX_BATT_SERVICE

IDX_BATT_LEVEL_CHAR_DECLARATION

IDX_BATT_LEVEL_CHAR_VALUE
IDX_BATT_LEVEL_CCCD
IDX_BATT_NB

thid_report_ref_t;

0x0001
0x0002
0x0004
0x0008
0x0010
0x0020
0x0040
0x0080
0x0100
Ox01FF

"\XFF\XEEAXDD\xCC\XBB\xAA"

/1<
/1<
/1<
/1<
/1<
/1<
/1<
/1<
/1<
/1<

//'< %% |EEE EUREX
//l< &% IEEE ¥IRKE

diss server 8% BT

diss server 88 HEERF

diss server 88 RIISHF
diss server B2 TEMHRRAS

diss server B2 EHhRAS
diss server B2 HRRAS

diss server 1& System ID

diss server B2 |EEE £0#E

diss server ©2 PNP_ID

diss server 88 FHEMBEMNER

//'< AAFENX diss server BEMNEEEERNE.

RISA7F components\ble\profiles\ble_batt H'.

//1< Batt server primary

//'< Batt server level charact declaration

//'< Batt server level charact value

//'< Batt server level charact configuration

//1< Batt server idx numbers.
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void batt_gatt_add_service(void)
BIEE batt server By profile,
SH:
None
BME:

None

void batt_gatt_notify(uint8_t conidx,uint8_t batt_level)
FHEEEFINT. MREECES, WZEE—REEERHM ntf BI1E,

S
conidx - B TIRERNSES. %S M 0 FR—EE app_configh EX IR ASEIZEE-1
batt_level - ZBELRXEHNBMEEEHHLLAE.

R[] :
None

3.5.4 OTA

Over The Air download, &FETF+2%. RIEAIT components\ble\profiles\ble_ota 7.

3.5.4.1 OTA ¥

void ota_gatt_add_service(void)
BIE OTA BRZ#9 profile.
S8
None
BME:

None
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4. OSALAPI

OSAL 2% API £i7-T components\modules\os\include H 3%

4.1 Task API

£i7F components\modules\os\include\os_task.h.

4.1.1 Task K¥

4.1.1.1 OS Task Create

uint16_t os_task_create(os_task_func_t task_func)
BIB—MES . &EXHF 20 MES . ESAMMER. BHERPIENIFEHITLIE,

B%:
task_func - ESHIITRE.
IR [E
uintl6_t - EEAEEMNIdS,
Oxff, fESEIREM.
HibE, ESCIEMAT, BREERESMN IS,
Pl :

uint16_t user_task_id;

static int user_task_func(os_event_t *param)

{
switch(param->event_id)
{
case 0
break;
casel
break;
}
return EVT_CONSUMED;
1
void user_task_init(void)
{
user_task_id = os_task_create(user_task_func);
1
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4.1.1.2 OS Task Delete

void os_task_delete(uint8_t task_id)
MEE— P ELEENES.

SH:

task_id - PIRESHIEREMNES dS.
B[

None

4.1.1.3 OS Message Post

void os_msg_post(uintl6_t dst_task_id,os_event_t *evt)
EENEELUENBRESH—NEEEH

S8

dst_task_id - BHRESHES IS

evt - IBEEWENE S EHIEEH.
BME:

None

4.1.1.4 OS User Loop Event Set

void os_user_loop_event_set(void (*callback)(void))
RARRE—NEE while()EXR TR R, ETHAM—LREIMENSFRELE. ZEFCEEHNELEZR, BIMHAE
BEERN N EBRXNEMN.
S8
callback - REMERERM callback &,
BE:
None
=l
void user_loop_callback(void)
{
static uintl6_t count = 0;
count++;
if(count > 30000)
{
count = 0;
uart_putc_noint(UART1,'t");
os_user_loop_event_clear(); // clear event

}
//uart_putc_noint(UART1,'t");

OSAL API 66 /108



A FREQCHIP
@E’ A

FR801xH SDK User Guide | 2020-05 v1.0.8

os_user_loop_event_set(&user_loop_callback); // create a loop event

4.1.1.5 OS User Loop Event Clear

void os_user_loop_event_clear(void)
TERTEIRCEEE
B%:
None
BME:

None

4.2 Clock API

{7 F components\modules\os\include\os_timer.h.

4.2.1 Clock ER¥

4.2.1.1 OS Timer Initialization

void os_timer_init(os_timer_t *ptimer, os_timer_func_t pfunction, void *parg)
MR — DR ENSR. REXF 0 NENS. FARGENSIZR, HIERIZREGA TR,
BH:

ptimer - AR ER RS E MR TEE .
pfunction - ERESENTITREL
parg - ERSPITRENRASEIEE .
BME:
None
il

os_timer_t test_timer;

static void test_time_fn(void *param)

{
co_printf("1s timer\r\n");
1
void user_timer_init(void)
{
os_timer_init(&test_timer,test_time_fn, NULL);
os_timer_start(&test_timer,1000, true); //JB51—A> 1s FER 2%
1
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4.2.1.2 OS Timer Start

void os_timer_start(os_timer_t *ptimer,uint32_t ms, bool repeat_flag)
Bai— MRt ER .

SH:
ptimer - BERAEN RSN EE.
ms - ERRSE, #frms, BUESEE, 10 ~ Ox3FFFFF
repeat_flag - THHEFEER.
R [E :
None

4.2.1.3 OS Timer Stop
void os_timer_stop(os_timer_t *ptimer)
fFE— MR E R =S
S8

ptimer - ISEEGERSSEBENIES.
BME:

None

4.3 Memory API
£7F components\modules\os\include\os_mem.h.

4.3.1 Memory E3

4.3.1.1 OS Malloc

void *os_malloc(uint32_t size)

[ R4t heap RIENEE—BRHNTF.

S

size - EHBFERRFHRARN.
IR :

void * - fEEAEANFHUATEE .

4.3.1.2 OS Get Free Heap Size

void os_get_free_heap_size(void)
HEUR Gt heap RIFHIZE KN
BH:

None
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4.3.1.3 OS Show Message List

void show_msg_list(void)
FTENSRI D EMAAHENES. RBE app_configh ES USER MEM_API_ENABLE Z /57 BEfE M.
2%
None
BME:

None

4.3.1.4 0OS Show Kernel Malloc Informationi

void show_ke_malloc(void)
FTENSFTNRNEFELRSEITMER, B8%K heap FHE, R heap FIFFHE heap X/h. RE T app_config.h EX
USER_MEM_API_ENABLE Z /57 8Ef# M.
B%:
None
IR [E

None

4.3.1.5 OS Show Memory List

void show_mem_list(void)
TENSRIPFE M RF D EER . REF app_configh AEX USER_MEM_API_ENABLE Z R 8EfE .
B%:
None
IR :

None
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5.  MCU ZMEIRS)

5.1 10 MUX

FR801xH RIS It 4 4l 10, RRALA 8 B, AR SHIEF 5K 10 BB AT AR. £ 10 ATECE Y EH
o B HFHZ Y 50K Wik . 10 B ARSI £ d R 7 GEEANRIIAE R W) 53 PMU (BEAIRT)
FERLUR 4R AR 121, 10 A2 8 AN T RERC & 40 T B TR :

pmu_set_$n_to_CPU n pmu_set_in_to_PMU

FAAREL 25 EEPMUTEH
CABERR SR RS (FEARTHFREIE TRAS
AL AT E)

system set] port mux pmu_set
‘BB B"B:R. KEYSCAN
D p W P
C | C M I R pmu_set |pin_output
(0] T v v
pmu_port_w%eup_func_set pmu_qdic_set_pin

10 ZHAM I fE
5.1.1 ¥iE 10 #:0
LR API AT components\driver\include\driver_system.h &,
5.1.1.1 10 THEERE

void system_set_port_mux(enum system_port_t port, enum system_port_bit_t bit, uint8_t func)
RE IO AAHFESFNMNINE EREE—I0

S8
port - 10 FrEMERAE
bit IO A9 channel 455
func FrERENTIIE
B[ :
None
Pl :
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system_set_port_mux(GPIO_PORT_A, GPIO_BIT_0, PORTAO_FUNC_UARTO_RXD);

5.1.1.2 10 Lk E

void system_set_port_pull(uint32_t port, uint8_t pull)
RE 10 HAEFESINN LRI, TU—KEEZA 10

SH:
port - 10 FrER IR a4
pull ®EEAFB LN
B[
None
=Pl

system_set_port_pull((GPIO_PAO | GPIO_PA1), true);

5.1.2 SCRMETIFEEAHT 10 O

PLF API T driver_pmu.h #, #SZTEIKIIFEMR T B 10 #:14E.

5.1.2.1 10 fHERfRIhFERER

void pmu_set_pin_to_PMU(enum system_port_t port, uint8_t bits)
BEA pin MEEEZ pmu #2481, A pmu_pwm, pmu_gdec, pmu_gpio FREET, BEE SIERIZREG XN R S ML pmu 24§,

S8

port - ¥EFF pin BIXNEY port O, —3£F 4 4 port A, PA, PB, PC, PD, &I enum system_port_t X,

bits - 1&FF pin FINRAY pin S8, bit7~bit0 2 HIRFRE port AAY pin7~pin0, &4 bit fI3k7"1%Z pin #KiEF .
BME:

None
=l

//Select PAO,PAL1 to be controlled by PMU
pmu_set_pin_to_PMU(GPIO_PORT_A, GPIO_PAO | GPIO_PA1);

5.1.2.2 10 <MARIhEERR

void pmu_set_pin_to_CPU(enum system_port_t port, uint8_t bits)
BHEA pin ECE % CPU 3241, Fr A EMIECARTEE CPU 12HIMy, MNRFEEEL PMU IHIBNER, ] CPU BISMERIH,
BEEREMZRENE N E #IZ CPU EF,

S8

port - EFFE pin B port O, —3HF 4 M port A, PA, PB, PC, PD., &I enum system_port_t &N,

bits - ¥EFF pin BIX R EY pin SH3, bit7~bit0 HFIRFEA port A pin7~pin0. A bit firsk wiZ pin #ik .
B [E

None
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ik
//Select PAQ,PAL1 to be controlled by CPU
pmu_set_pin_to_CPU(GPIO_PORT_A, GPIO_PAO | GPIO_PA1);

5.1.2.3 10 {RINFEERIIRRE

void pmu_set_port_mux(enum system_port_t port, uint8_t bit, enum pmu_gpio_mux_t func)
FEEXEA pin BIEY pmu NEEERE. pin FIX A pmu THEEEFEH PMU_IO_MUX RIERTE .

B
port - % pin BIXfRZAY port O, —3t%F 4 4 port A, PA, PB, PC, PD,

pri e
bit - I pin B RA pin S5, S enum system_port_bit_t & X
prik 2o

func - £ pin B3 RZAY pmu B9THEE. S enum pmu_gpio_mux_t & X
BME:

None
R LE

// configure PBO~PB2 as PMU_PWM function
pmu_set_port_mux(GPIO_PORT_B,GPIO_BIT_0,PMU_PORT_MUX_PWM);
pmu_set_port_mux(GPIO_PORT_B,GPIO_BIT_1,PMU_PORT_MUX_PWM);
pmu_set_port_mux(GPIO_PORT_B,GPIO_BIT_2,PMU_PORT_MUX_PWM);

5.1.2.4 10 {RIIFEEAMARH KE

void pmu_set_pin_dir(enum system_port_t port, uint8_t bits, uint8_t dir)
ECEEA pin B pmu 1= 618 A5 A s HE

20, enum system_port_t X,

S8
port - 1E¥F pin IR E port A, —3#HF 4 4 port A, PA, PB, PC, PD. &M enum system_port_t FE X,
bits - &SR pin BN A pin B58, bit7~bit0 9B FREA port A pin7~pin0, & bit ALFRRIZ pin #IEF.
dir - % pin IR AN/ . REEEMT T/E: GPIO_DIR.OUT, FR7RiZ pin A#ith. GPIO_DIRIIN, FRNiZ
pin AN,
IR :
None
=l

// configure PAO~PAL as output
pmu_set_pin_dir(GPIO_PORT_A,BIT(0)|BIT(1), GPIO_DIR_OUT);

5.1.2.5 10 fRIIFEER LR RE

void pmu_set_pin_pull(enum system_port_t port, uint8_t bits, bool flag)
BB FEA pin B pmu =HIE 2B R L,

2 I, enum system_port_t X,

SH:
port - YEFE pin BN port O, —3tHF 4 4 port @, PA, PB, PC, PD, &
bits - %EFF pin BN AY pin 285, bit7~bit0 D BIKEREA port A pin7~pin0, A bit fIR % pin #ik T,
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flag - &S pin HEEREB LR, True, % pin AEBLHI, False, FRi% pin JRBEREBLEHL,
BME:

None
R LE

// configure PAO~PA1 has inner pull
pmu_set_pin_pull(GPIO_PORT_A, GPIO_PAO | GPIO_PA1, true);

5.1.2.6 10 fHREfRIhFEMLAE

void pmu_port_wakeup_func_set(uint32_t gpios)

WE PMU 3T 10 HURZSMIRThEE, ZREREBSEA 7 1%4F PMU 324, 10 MUX %%, BB v ABER, TU—RIEESA
10, H#WHENE 10 SRBEFER 4T Z4 pmu gpio monitor BT, IMBEEIRRS TRE TN L= £ REES,
& B 7= 22 HR BT

S8

gpios - IO XMRMBES
B[

None
=l

pmu_port_wakeup_func_set(GPIO_PAO|GPIO_PA1);

5.1.2.7 10 {RINFEER RO

__attribute__((weak)) void pmu_gpio_isr_ram(void)
pmu_gpio T weak . BTHREEECRKRFUAIANA
S8
None
A
None
=l
void pmu_gpio_isr_ram(void)
{
uint32_t pmu_int_pin_setting = ool_read32(PMU_REG_PORTA_TRIG_MASK);
uint32_t gpio_value = ool_read32(PMU_REG_GPIOA_V);

ool_write32(PMU_REG_PORTA_LAST, gpio_value);
uint32_t tmp = gpio_value & pmu_int_pin_setting;
uint32_t pressed_key = tmp”~pmu_int_pin_setting;

co_printf("K:0x%08x\r\n", (pressed_key);

void user_entry_after_ble_init(void)

{
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pmu_port_wakeup_func_set(GPIO_PD5|GPIO_PD4|GPIO_PD3);

5.2 GPIO

£i7F components\driver\include\driver_gpio.h.

5.2.1 i@ GPIO 0O

5.2.1.1 GPIO &id{

void gpio_portX_write(uint8_t value)
WE—H 0 HARFERINN@EE, xHha. b.c. d

B%:

value 10 W% H1E
A

None
R LE

gpio_porta_write(OxFF);

5.2.1.2 GPIO 3RBU4HIME

uint8_t gpio_portX_read(void)
KEL—2H 10 HAEFEFINAZEEE, x Aa. by c. d

S8
None
IR :
uint8_t - I0OKIHEIE

5.2.1.3 GPIO WE XA port I\ H

void gpio_portX_set_dir(uint8_t dir)
BE—H IO BAKFIEHINMNMARE, xAa. b.co d
S8

dir WAL, §—AXE—1I10, 0: i, 10 "WA
IR :
None

5.2.1.4 GPIO FREUEEA port I NHIHECE

uint8_t gpio_portX_get_dir(void)
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PREL—2H 10 ABFEF A MAREIRE, xHa. b, c. d

S8
None
R [E :
uint8_t - HEMmAHHRE

5.2.1.5 GPIO & EHA 10 A% H

void gpio_set_dir(enum system_port_t port, enum system_port_bit_t bit, uint8_t dir)
RE IO AAHFEFNNBARL, —XRE—1I0

SH:
port - 10 FTEM A4
bit IO A9 channel 435
dir WA B
BME:
None
=l

gpio_set_dir(GPIO_PORT_A, GPIO_BIT_0, GPIO_DIR_OUT);

5.2.2 {RIhFEHER GPIo #:1
5.2.2.1 GPIO fRIhFEMA Gy HE

void pmu_set_gpio_value(enum system_port_t port, uint8_t bits, uint8_t value)

HEA pin BIWEE A pmu gpio #H], FEEREERXN, ®REiZ pin HEE.

S8
port - 1E¥F pin I RZE port A, —3#HF 4 4 port A, PA, PB, PC, PD. &M enum system_port_t FE X,
bits - 3&#F pin FIN A pin 585, bit7~bit0 2 HIRFREA port BAY pin7~pin0. & bit frk/RIZ pin HHIEH.
Value - RE pin HAHE. REEUTE 1, ZpnftAs. 0, % pin fd A1E.
BE:
None
=l
void pmu_gpio_test(void)
{

pmu_set_port_mux(GPIO_PORT_A,GPIO_BIT_0,PMU_PORT_MUX_GPIO);
pmu_set_port_mux(GPIO_PORT_A,GPIO_BIT_1,PMU_PORT_MUX_GPIO);
pmu_set_pin_to_PMU(GPIO_PORT_A,BIT(0)|BIT(1) );
pmu_set_pin_dir(GPIO_PORT_A,BIT(0)|BIT(1), GPIO_DIR_OUT);
pmu_set_pin_pull(GPIO_PORT_A, BIT(0)|BIT(1), true);

pmu_set_gpio_value(GPIO_PORT_A, BIT(0)|BIT(1), 1);
co_delay_100us(10);
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pmu_set_gpio_value(GPIO_PORT_A, BIT(0)|BIT(1), 0);

5.2.2.2 GPIO fRIhFEME I NE

uint8_t pmu_get_gpio_value(enum system_port_t port, uint8_t bit)
HEA pin FWECE A pmu gpio 26, FERBAEIE, FKEUZ pin BIAE.
BH:

port - ¥&FF pin BIX N A port O, —+%F 4 4 port A, PA, PB, PC, PD,
bit - I pin BIXRA pin S5, S enum system_port_bit_t & X
BME:
None
i~
void pmu_gpio_test(void)
{

pmu_set_port_mux(GPIO_PORT_A,GPIO_BIT_2,PMU_PORT_MUX_GPIO);
pmu_set_port_mux(GPIO_PORT_A,GPIO_BIT_3,PMU_PORT_MUX_GPIO);
pmu_set_pin_to_PMU(GPIO_PORT_A,BIT(2)|BIT(3) );
pmu_set_pin_dir(GPIO_PORT_A,BIT(2)|BIT(3), false);
co_printf("PA2:%d,PA3:%d\r\n",pmu_get_gpio_value(GPIO_PORT_A,GPIO_BIT_2)
,pmu_get_gpio_value(GPIO_PORT_A,GPIO_BIT_3) );

5.3 UART

fi7F components\driver\include\driver_uart.h

5.3.1 UART #¥J&4k

void uart_init(uint32_t uart_addr, uint8_t bandrate)
HIEE1L UART #E8k, RERSIES fifo, {EREEIIES M

B8
uart_addr - FEEESERA, TIIE UARTO. UART1
bandrate - BCEAUKFFE, a0 BAUD_RATE_115200
1R[] :
None -

5.3.2 UART &K% FIFO RE

void uart_finish_transfers(uint32_t uart_addr)
R fifo h=

2 I, enum system_port_t X,
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5.3.3 ME OEEEE

void uart_read(uint32_t uart_addr, uint8_t *buf, uint32_t size)

SRAFZET UM E O
SH:
vart_addr - F{FH9EKO, T3 UARTO. UART1
buf - FRUEBEURRTSE
size - FERWBBLTUEKE
IR[E
None -
=P

5.3.4 MEORIEHIE

void uart_write(uint32_t uart_addr, const uint8_t *bufptr, uint32_t size)
KRABREARERELEE SO

BH:
vart_addr - FfFM9EKA, T1i% UARTO. UARTL
buf - FFREEIRAVIEE
size - FFREMEIEKE
iR[E:
None -
il :

5.3.5 UART XZE— N1 HERTH

void uart_putc_noint(uint32_t uart_addr, uint8_t c)

BE—ANFH, BEBRE fifo H=

BH:
vart_addr - {EFAEHA, TE UARTO. UARTL
c - FRENTFH

R[E :
None -
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5.3.6 UART RiZz—/NFH HIrEIIRE

void uart_putc_noint_no_wait(uint32_t uart_addr, uint8_t c)
BRRIENFHE N LI fifo

SH:

vart_addr - {EFAYEHE, TE UARTO. UARTL
c - FRENTFH

IR [ :

None

5.3.7 UART RZEZNFIHEAFTER

void uart_put_data_noint(uint32_t uart_addr, const uint8_t *d, int size)
RERFEKENFH, BE[HRIE fifo A%

BH:

vart_addr - {ERMEA, T%E UARTO. UARTI
d - FREBIENREFmIES

size - FRERENKE

IR[E :

None

5.3.8 UART EEUFEANEFT

void uart_get_data_noint(uint32_t uart_addr, uint8_t *buf, int size)
KBS EKENFH

BH:
vart_addr - {ERMEA, TE UARTO. UARTL
buf - FEREEBIRNREIES
size - FFEBEIRNKE
IR[E :
None

5.3.9 UART EEUFEANEFTT, ¥ FIFO AN SR H

int uart_get_data_nodelay_noint(uint32_t uart_addr, uint8_t *buf, int size)
KB EKENFR, HER fifo A ZHNHSIRE

SH:
vart_addr - fEAMmE, TE UARTO. UART1
buf - FEREREIRO RIS
size - FEREEBIENKE
R
int - EREREOEBIEKE
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5.3.10 UARTO E¥dE

void uart0_read(uint8_t *bufptr, uint32_t size, uart_int_callback callback)
KEHWINEIEREA T UARTO REBUSE K EMNEHE, FRENEN vartO_isr FH (LR THEEHLI UARTO A3
PRI R )

S8

bufptr - frEBEERAREFHIE S
size - FEEEENKE
callback - BREEIEAEIER
R [E :

None

5.3.11 UARTO0 K¥IE

void uart0_write(uint8_t *bufptr, uint32_t size, uart_int_callback callback)
SR FA T I (51978 ek 50 75 sUR UARTO R RGE AR SE KBS ISR, TR & N B 1Y) vart0_isr /8 (3t 2 J0 75 B8 SEIL UARTO 1Y)
HRWT AL RO .

S8

bufptr - FRREEIRNRTFHUIEE
size - FREBENKE
callback - RETEEEERE
IR [E

None

5.3.12 UART1 EZ¥IE

void uartl_read(uint8_t *bufptr, uint32_t size, uart_int_callback callback)
KAHUINEER N TN UARTO RS EKENEEE FRENEDN vartl_isr £H (LR LTHFEHLI UARTL 9
TR R D)

S8

bufptr - FEREEBIRNREH IR
size - FEEEEENKE
callback - B SEEERERYEIE R
R[E :

None

5.3.13 UART1 B¥iE

void uartl_write(uint8_t *bufptr, uint32_t size, uart_int_callback callback)

SR FH A W [ 8 6 800 77 U UARTL AR IEREE KR, RS W AR vartd_isr f(FAH (5= T0 75 E #7528 UARTO (1)
T A R D

S8
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bufptr - FREBIRORFIEE
size - FRERENKE
callback - RIEEEIREAEIBERE
BME:
None
5.4 SPI

£i7F components\driver\include\driver_ssp.h.

5.4.1 SPI #i&k

void ssp_init_(uint8_t bit_width, uint8_t frame_type, uint8_t ms, uint32_t bit_rate, uint8_t prescale, void

(*ssp_cs_ctrl)(uint8_t))
AL SPI =R
SH:

bit_width

frame_type -

ms -
bit_rate -
prescale -
ssp_cs_ctrl -

B[ :
None

=l

void ssp_cs_ctrl_function(

{

Bk FRBIRAEE, BUEN 1-8
SPI AZZ KA TTEUE SSP_FRAME_MOTO. SSP_FRAME_SS. SSP_FRAME_NATTIONAL_M

FMERERE, TTEE SSP_MASTER_MODE. SSP_SLAVE_MODE
FERBNRALEER

ET RGN SRR D L

B E X CS 1251 %

uint8_t op)

if(op == SSP_CS_ENABLE)

{

gpio_porta_writ

gpio_porta_writ

}

e(gpio_porta_read() & OxDF);

e(gpio_porta_read() | 0x20);

ssp_init_(8, SSP_FRAME_MOTO, SSP_MASTER_MODE, 24000000, 2, ssp_cs_ctrl_function);

5.4.2 SPI RiEHEIR

void ssp_send_then_recv(uint8_t* tx_buffer, uint32_t n_tx, uint8_t* rx_buffer, uint32_t n_rx)
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THEEFRRN, hWiTERE—EKERE ARBER—EKELIENERE
S8

tx_buffer - FREBIRONRFI S

n_tx - FREEIENKE

rx_buffer - FEREURNRFH IS

n_rx - FEBEEENKE

R [E :

None

5.4.3 SPI Ki¥

void ssp_send_data(uint8_t *buffer, uint32_t length)
THEEIERN, RE—EKEHIE

S8
buffer - FEBEIENREFHUE S
length - FEREURNKE

B[
None

5.4.4 SPI

void ssp_recv_data(uint8_t *buffer, uint32_t length)
THEEFERE, BER—EKEHE
S8
buffer - FFREREURRGF IS
length - HREBEEENKE
BME:

None

5.5 12C

fiLF components\driver\include\driver_iic.h.

5.5.1 12C ¥Ii54k

void iic_init(enum iic_channel_t channel, uint16_t speed, uint16_t slave_addr)

AL IC 1=k, BRINEEE A A 7 AR

S
channel - WIEfkXT&, T IIC_CHANNEL 0. IIC_CHANNEL 1
speed - BB REAENER A speed*1000
slave_addr - YA TR MR RS A9 A HBLE
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IR :

None

5.5.2 12C RiE—AFH

uint8_t iic_write_byte(enum iic_channel_t channel, uint8_t slave_addr, uint8_t reg_addr, uint8_t data)
BF—NFRHEIBRIESE MR FE I

BH:
channel - BAENR
slave_addr - MWLHbiE
reg_addr - BRIEMMNEFFRM
data - FEAREIE
B[
uint8_t - true: BARKIN false: BEAKMK

5.53 12C REEZNFEY

uint8_t iic_write_bytes(enum iic_channel_t channel, uint8_t slave_addr, uint8_t reg_addr, uint8_t *buffer, uint16_t

length)
BN FHEIBRIESE AR E I
B%:
channel - BAENR
slave_addr - M#LHbHE
reg_addr - BIEMMF R inithit
buffer - FEAREIE
length - FSNNEIHEKE
B[
uint8_t - true: BRI false: BEAKMK

5.5.4 12C BEEL—ANFIT

uint8_t iic_read_byte(enum iic_channel_t channel, uint8_t slave_addr, uint8_t reg_addr, uint8_t *buffer)

MMALEY $5 E A BRE — 1 i8R

SH:
channel - BIERR
slave_addr - MR
reg_addr - BIEMMSERHE
buffer - EEEIRA R
IR [E :
uint8_t - true: IREVAIN; false: EEERKIK
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5.5.5 12C EREZNFEY

uint8_t iic_read_bytes(enum iic_channel_t channel, uint8_t slave_addr, uint8_t reg_addr, uint8_t *buffer, uint16_t

length)
MMANBIFF E LRI 2 A F T EiE
BH:
channel - BENR
slave_addr - MWLHbiE
reg_addr - BEMMNYIFESRA T
buffer - EBEIRR R
length - FEBRAEIEKE
R [E :
uint8_t - true: IREUARIN; false: ERERKIK
5.6 Timer

fiLF components\driver\include\driver_timer.h.

5.6.1 Timer #¥JiE4k

uint8_t timer_init(uint32_t timer_addr, uint32_t count_us, uint8_t run_mode)

AL timer 1523

BH:

timer_addr - AR, HIE TIMERO. TIMERL
count_us - EREEEE

run_mode - BRERLEZEHER

BE:

None

5.6.2 Timer B3}

void timer_run(uint32_t timer_addr)
FR— T EZWMBHEFH timer

SH:

timer_addr - BAENR
IR [E :

None

5.6.3 Timer &Ik

void timer_stop(uint32_t timer_addr)
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EBIE—NEZF B timer

S8

timer_addr - BAEER
R [E :

None

5.6.4 Timer 3REX load &

uint32_t timer_get_load_value(uint32_t timer_addr)
R HT timer BT TIE

SH:

timer_addr - BAEWER
B[

uint32_t - timer FITIAE

5.6.5 Timer IREUCHHETTTHEUE

uint32_t timer_get_current_value(uint32_t timer_addr)
FREUH R timer [ATHEUE

SH:

timer_addr - BiEE®
B[

uint32_t = PN

5.6.6 Timer & Wr

void timer_clear_interrupt(uint32_t timer_addr)
TE B R BTAR S AL
B
timer_addr - BEN®
A

None

5.7 PWM

f2F components\driver\include\driver_pwm.h.
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57.1 i@ pwMm O

5.7.1.1 PWM #¥J&&4k

void pwm_init(enum pwm_channel_t channel, uint32_t frequency, uint8_t high_duty)
WAL pwm, BERERE pwm REEI, FTEHLEA ZREL

S8
channel - AR, T PWM_CHANNEL 0 %
frequency - BB PWM B T {ESZR
high_duty - 1RE PWM S8BT AEEA], BEH 0~99
IR[E :
None

5.7.1.2 PWM B3

void pwm_start(enum pwm_channel_t channel)
FR—1EZ¥EAEFH PWM
S8
channel - BIEXNR
BME:

None

5.7.1.3 PWM /&1t

void pwm_stop(enum pwm_channel_t channel)
FIE—MEZEFIRTIEN PWM
S8
channel - BENR
BME:

None

5.7.1.4 PWM EFSH

void pwm_update(enum pwm_channel_t channel, uint32_t frequency, uint8_t high_duty)
EHF— N EZETTH PWM 953

S8
channel - E#HX%, Tk PWM_CHANNEL 0 %
frequency - 1RE PWM BT K
high_duty - 1%&E PWM SHF LA, BUEH 0-99
R[E :
None
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5.7.2 RIWFEER pwMm 0O
5.7.2.1 {KIFE PWM FTEH4L

void pmu_pwm_init(void)
Ak pmu_pwm, BEAREE pmu_pwm EEET, FTEELAR ZHEE.
SH:
None
BME:

None

5.7.2.2 {&Ih#E pWM K ESH

void pmu_pwm_set_param(enum system_port_t port, enum system_port_bit_t bit,uint16_t high_count,uint16_t
low_count)
‘B E pmu_pwm B EEIS S, FEAE pmu_pwm_init)Z FIE . pin BIXT RS pmu_pwm THREIEFER PMU_IO_MUX RIERE .,

B%:
port - pwm XA port @, &M enum system_port_t &,
bit - pwm XA pin S, £ enum system_port_bit_t & X
high_count - pwm E—NEHRE S B FARERE, BA0 pmu R,
low_count - pwm E—N AR L ARE AL, BA0 pmu BSERER. Pmu B SRIEE H R £ void
pmu_set_lp_clk_src(enum pmu_lp_clk_src_t src) RE.
BE:
None

5.7.2.3 {KIEE PWM J33)

void pmu_pwm_start(enum system_port_t port, enum system_port_bit_t bit,bool repeat_flag,bool reverse_flag)
B3 pmu_pwm, pmu_pwm 7E sleep 1R T, RABRRFHETT. pin FIXRAY pmu_pwm ZHEEERFEH PMU_IO_MUX FRigR

o~
o

S8
port - pwm XY port A, &0, enum system_port_t FEX
bit - pwm SR pin S8, £ enum system_port_bit_t FEX
repeat_flag - pwm BEERKERENM. True - pwm =1EIR.  False -pwm BaIE R&E—1EAH
reverse_flag - pwm BEEBLSEERE., True -pwm MIEEEFFIA, False -pwm NS 8 FEFFI4
B [E
None
il :

MCU M EKZ) 86 /108



A FREQCHIP
@E’ A

FR801xH SDK User Guide | 2020-05 v1.0.8

pmu_pwm_init();

// configure PBO~PB2 is controlled by PMU
pmu_set_pin_to_PMU(GPIO_PORT_B, BIT(0)|BIT(1)|BIT(2));

// configure PBO~PB2 as PMU ouput
pmu_set_pin_dir(GPIO_PORT_B, BIT(0)|BIT(1)| BIT(2),true);

// configure PBO~PB2 as PMU_PWM function
pmu_set_port_mux(GPIO_PORT_B,GPIO_BIT_0,PMU_PORT_MUX_PWM);
pmu_set_port_mux(GPIO_PORT_B,GPIO_BIT_1,PMU_PORT_MUX_PWM);
pmu_set_port_mux(GPIO_PORT_B,GPIO_BIT_2,PMU_PORT_MUX_PWM);

// set PMU_PWM high count/low count in one period
pmu_pwm_set_param(GPIO_PORT_B,GPIO_BIT_0,20,10);
pmu_pwm_set_param(GPIO_PORT_B,GPIO_BIT_1,20,10);
pmu_pwm_set_param(GPIO_PORT_B,GPIO_BIT_2,20,10);

// start PBO~PB2 PMU_PWM.
pmu_pwm_start(GPIO_PORT_B,GPIO_BIT_0,1,0);
pmu_pwm_start(GPIO_PORT_B,GPIO_BIT_1,0,0);
pmu_pwm_start(GPIO_PORT_B,GPIO_BIT_2,1,1);
co_delay_100us(10000);

// stop PBO~PB2 PMU_PWM.
pmu_pwm_stop(GPIO_PORT_B,GPIO_BIT_0);
pmu_pwm_stop(GPIO_PORT_B,GPIO_BIT_1);
pmu_pwm_stop(GPIO_PORT_B,GPIO_BIT_2);

5.7.2.4 {&Ih#E PWM {EI1E

void pmu_pwm_stop(enum system_port_t port, enum system_port_bit_t bit)
fE1E pmu_pwm, pin BIXT R A pmu_pwm THEEEREE PMU_IO_MUX RIERE

SH:

port - pwm XA port A, &I enum system_port_t X,

bit - pwm XA pin IS, I enum system_port_bit_t &
RME:

None
5.8 ADC

fF components\driver\include\driver_adc.h.

5.8.1 ADC #¥JiEtk

void adc_init(struct adc_cfg_t *cfg)
Wtk ADC R
SH:
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cfg - IRk ADC (9581, H I adc cfg_t BEX
IR[E :
None

5.8.2 ADC FFiE¥rE

bool adc_enable(void (*callback)(uint16_t *, uint32_t), uint16_t *buffer, uint32_t length)
ADC fRERYIUEN 2 J5, BT LA A adc_enable() AT K AF:

S8
callback - IR callback A4 NULL, RELEREHRSUEEARIRERELER, MR callback 4 NULL, 3
ARMERERAFIERRE, XHEERFEIA adc_get_result()RIKE . B RGERAT
fixed channel RFEFART, RATZHFESIRE KK
buffer - ATHEBCREE R buffer
length - FEXMNLUEKE
IR :
bool - HEEIIAER, INEURIL.

5.8.3 ADC fZI1EXEE

void adc_disable(void)
{5 1k IEAE SRR ADC
B%:

None
IR :

None

5.8.4 ADC EZH&ER

void adc_get_result(enum adc_trans_source_t src, uint8_t channels, uint16_t *buffer)
SR — IR ADC SRAFEZE SR

SH:
src - ADC RERFIRIE, ¥ M adc_trans_source_t EX
channels - ADC @i
buffer - BATERXHERNNEZE, IRFER
K [E :
None
5.9 WDT

fiiF components\driver\include\driver_wdt.h.

TER: WDT BRAMESCHFIR TR A
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5.9.1 WDT ¥k

void wdt_init(enum wdt_action action, uint8_t delay_s)
#4E1L pmu_watchdog. AERE pmuwdt FEET, EEELAA LR,

SH:
action - watch BREHITAHEE. WDT_ACT_RST_CHIP, HEEERTH ., WDT_ACT_CALL_IRQ, =4 i
AR5 .
delay_s - watchdog it & BRIATE], BA: Fb, SEE: 0~Oxff
IR [ :
None

5.9.2 WDT "BXy

void wdt_feed(void)
2 wdt MR¥5, Wdt BRI EZARARE, N~ 4E wdt BE1TA.
S8
None
BME:

None

5.9.3 WDT E3h

void wdt_start(void)
B3 wdt, BETETEE 0,
S8

None
BME:

None

5.9.4 WDT &b

void wdt_stop(void)
21 wdt,
B
None
IR [E :

None

5.9.5 WDT Hiiab#EEO

__attribute__((weak)) void wdt_isr_ram(unsigned int* hardfault_args)

pmu_watchdog F T weak i ¥, AT HEEEEXCRIREHETAIAD
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E4

-

hardfault_args

IRE :

None

R LE

void wdt_isr_ram(unsigned int* hardfault_args)

{

void wdt_test(void)

- EARETIEST, BT debug =4 watch BIRE .

co_printf("wdt_rest\r\n\r\n");

co_printf("PC
co_printf("LR
co_printf("RO
co_printf("R1
co_printf("R2
co_printf("R3

co_printf("R12

= 0x%.8X\r\n",hardfault_args[6]);
= 0x%.8X\r\n",hardfault_args[5]);
= 0x%.8X\r\n",hardfault_args[0]);
= 0x%.8X\r\n",hardfault_args[1]);
= 0x%.8X\r\n",hardfault_args[2]);
= 0x%.8X\r\n",hardfault_args[3]);
= 0x%.8X\r\n",hardfault_args[4]);

/* reset the system */

ool_write(PMU_REG_RST_CTRL, ool_read(PMU_REG_RST_CTRL) & (~ PMU_RST_WDT_EN) );

wdt_init(WDT_ACT_CALL_IRQ, 4);

{

wdt_start();
}
5.10 RTC

f2F components\driver\include\driver_rtc.h.

TER: RTC BOASTRHR I FERL .

5.10.1 RTC ¥4k

void rtc_init(void)
AL pmu_rtc, ERER pmu_rtc REET, FEEXBEA ZRE.

S8

None

IR :

None
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void rtc_alarm(enum rtc_idx_t rtc_idx, uint32_t count_ms)
BEEA rtc ERT S,

SH:

rtc_idx - EBEIA pmu_rtc, @ref enum rtc_idx_t

count_ms - EEFM pmu_rtc NERBTE . BAL ms, SERE 1~4294967
R [E :

None

5.10.3 RTC &1k

void rtc_disalarm(enum rtc_idx_t rtc_idx)
ZIEFEA rtc ERTES.
S8
rtc_idx - EEEA pmu_rtc, @ref enum rtc_idx_t
BME:

None

5.10.4 RTC S M¥riabFEEEO

__attribute__((weak)) void rtc_isr_ram(uint8_t rtc_idx)
pmu_rtc FET weak 3. BTHREEEXRFBAHHAD

S8
rtc_idx - RTC H¥7JE, RTC_A, RTC_B 43I 2 4 RTC AIFHT,
BME:
None
=l
void rtc_isr_ram(uint8_t rtc_idx)
{
if(rtc_idx == RTC_A)
{
}
if(rtc_idx == RTC_B)
{
}

void rtc_test(void)

{

MCU M EKZ) 91/108



A FREQCHIP
@E’ A

FR801xH SDK User Guide | 2020-05 v1.0.8

rtc_timer_init();

rtc_timer_arm(RTC_A,150); //RTC_A, 150us
rtc_timer_arm(RTC_B,150); //RTC_A, 150us
}
5.11 QDEC

f7F components\driver\include\driver_qdec.h.

M : QDEC Cig#edifdas) BRIASCRHMRIIAERI .

5.11.1 QDEC ¥Ji54k

void pmu_qgdec_init(void)
#451L pmu_agdec, TERAEM pmu_gdec REET, BEESIAA R
S8
None
BME:

None

5.11.2 QDEC ¥ EE|

void pmu_qgdec_set_pin(enum pmu_qgdec_la_pin_t pin_a,enum pmu_qdec_lb_pin_t pin_b,enum pmu_qgdec_Ic_pin_t
pin_c)
% & pmu_qgdec LA, LB, LC Z}ECEIEBA pin B, &0 PMU_IO_MUX 4%,

SH:
pin_a - pmu_gdec Th#E LA IFRZHY pin BliERE, @ref enum pmu_gdec_la_pin_t
pin_b - pmu_gdec IN8E LB ST AT pin BERE . @ref enum pmu_gdec_lb_pin_t
pin_c - pmu_qgdec IhEE LC IR A9 pin BIERE. @ref enum pmu_gdec_Ic_pin_t
BME:
None
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void pmu_qdec_autorest_cnt_flag(bool flag_read_rest,bool flag_lc_rest)
®E pmu_gdec EANHER 7T EAITEIERE 0 174, IZTEERTHMEER, =4 Qdec AIHHT.
S

flag_read_rest EHBFE ont & 0 FRENL. True, iE5EhEdk ent, Fcent,  False, iESERESE ont, A& ont

flag_Ic_rest 2% LC BMEBFEEFE cnt{E. True, LC BMEHEFE, —E7E cnt, False, LC BMEEFEARE cnt
R [E :

None

5.11.4 QDEC ¥ B ¥ iR{E

void pmu_qdec_set_threshold(uint8_t threshold)
®RE pmu_gdec FEFMIMEIE. SENTENRETTHERTIZERN, LG,

S

threshold - qdec FEREIT = £ PRTEYE{E, SEE 0~Oxff
R[] :

None

5.11.5 QDEC & 1 hrR7HY

void pmu_qgdec_set_irg_type(enum pmu_qdec_irq_type irq_type)
B & pmu_qdec P4 RETAYEEY,

SH:
irq_type - AR A, PMU_ISR_QDEC_SINGLE EN, MRIEHITEEAT 0, s,
PMU_ISR_QDEC_MULTI_EN, #NRIEHITEEAR T FEERE, 5~=E .
IR[E :
None

5.11.6 QDEC £#F}

void pmu_qdec_set_debounce_cnt(uint8_t cnt)

B pmu_gdec =TT EE R B RIE 8] .

B
ent - BrRhRERE, SEE 0~0xff, Pmu BrRHEN AR T 5T pmu R $HERE, pmu_get_rc_clk(false)
REE D pmu RGERTEIRE . Qdec MEERITTEBRIATE] = T+ (2+cnt).
IR [E :
None

5.11.7 QDEC BEEUEHE 3

uint8_t pmu_gdec_get_cnt(enum pmu_qgdec_direction dir)
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BB pmu_gdec X AT 77 8 A9 REEE LT EUE .

SH:

dir - EFRBURRITEEMNTE. DIRA, ZLhgi. DIRB, AN,
R [E :

uint8_t - TEERTEUE. SERE 0~0xff

5.11.8 QDEC HrlrabBEEN

__attribute__((weak)) void qdec_isr_ram(void)

pmu_gdec FH#T weak B#. BTEREZE XCRKBFHIAR

S

None

BME:

None

=l

void qdec_isr_ram(void)

{
co_printf("%x,%x\r\n",pmu_qdec_get_cnt(QDEC_DIR_A),pmu_qdec_get_cnt(QDEC_DIR_B));

!

void gdec_test(void)

{

//set qdec pmu pin configuration
pmu_set_pin_to_PMU(GPIO_PORT_B,BIT(0)|BIT(1)|BIT(2));
pmu_set_pin_dir(GPIO_PORT_B,BIT(0) |BIT(1)|BIT(2),false );
pmu_port_set_mux(GPIO_PORT_B, GPIO_BIT_0, PMU_PORT_MUX_QDEC);
pmu_port_set_mux(GPIO_PORT_B, GPIO_BIT_1, PMU_PORT_MUX_QDEC);
pmu_port_set_mux(GPIO_PORT_B, GPIO_BIT_2, PMU_PORT_MUX_QDEC);

pmu_qgdec_init();
//set qdec LA,LB,LC pin mapping
pmu_qdec_set_pin(PMU_QDEC_LA_PIN_PBO,PMU_QDEC_LB_PIN_PB1,PMU_QDEC_LC_PIN_PB2);
//set qdec rotation cnt clear type
pmu_qgdec_autorest_cnt_flag(true,false);
//set gqdec rotation cnt threshold to generat IRQ
pmu_qgdec_set_threshold(5);
//set qdec IRQ generation type
pmu_gdec_set_irg_type(PMU_ISR_QDEC_SINGLE_EN);
//set qdec rotation cnt generation anti-shake check time

pmu_qdec_set_debounce_cnt(18);

MCU M EKZ) 94 /108



A FREQCHIP
@E’ A

FR801xH SDK User Guide | 2020-05 v1.0.8

5.12 Key Scan

£i7F components\driver\include\driver_keyscan.h ¥,

TER: Key Scan BRI SCHRHMRIIFERE A

5.12.1 Key Scan Z#{E e X
5.12.1.1 Key Scan Z%{

// KeyScan parameter structer

typedef struct

{
uint8_t  row_en ST pin BIEFE, Bit7~Bit0 N BIBRSTERPD[7:05t. &4 bit BAI, REMFREIZEH.
uint32_t  col_en BEFIHE pin BIERE . Bit19~Bit0 7> AIBREIERNPC[3:0], PB[7:0], PA[7:0]}, &> bit BAL, R

RFEEIZEH,
uint8_t row_map_sel BBENZA, TE.

Ykeyscan_param_t;

5.12.2 Key Scan RR¥{

5.12.2.1 Key Scan FJ%f4k

void keyscan_init(keyscan_param_t *param)
IR FFERE pmu_keyscan. pin ISR A9 pmu_keyscan TIBEIEFEH PMU_IO_MUX RAZRTE .
SH:

param - BERAENSEEEE. Oref keyscan_param_t
IR [E :
None

5.12.2.2 Key Scan At EED

__attribute__((weak)) void keyscan_isr_ram(void)
pmu_keyscan F ¥ weak ., ATHEEE XRIKB PN D
S8

None
IR [E :

None
Pl :
void keyscan_isr_ram(void)

{
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uint32_t value;
uint8_t reg = PMU_REG_KEYSCAN_STATUS_0;
for(uint8_t j=0; j<5; j++)

{
value = ool_read32(reg + (j<<2));
if(value)
{
LOG_INFO("grp[%d]:0x%08x.\r\n", j, value);
}
}

void keyscan_test(void)

{
keyscan_param_t param;
//Row is {PD[7:0]}
param.row_en = Oxff;
//Colis {PC[3:0], PB[7:0], PA[7:0]}
param.col_en = Oxfffff;
param.row_map_sel = 0x0;

keyscan_init(&param);

5.13 PMU

{2 F components\driver\include\driver_pmu .

5.13.1 PMU BB RGHIE

void pmu_set_sys_power_mode(enum pmu_sys_pow_mode_t mode)

EERFHHEIR.

SH:
mode - RBREBRZHMHE, FEEEINT M PMU_SYS_POW BUCK, ZHir BUCK fitH, PMU_SYS POW_LDO, &
ZxH LDO e,
R[E :
None

5.13.2 PMU AW RGEEE R LH

uint8_t pmu_{first_power_on(uint8_t clear)
BXREBRRG BN EEE R LB,
S8
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None
IR[E :
uint8_t - REBRHERTENE—RLEH. 0, TE. 1, 2.

5.13.3 PMU fEgEH b

void pmu_enable_irq(uint16_t irgs)
fE8E pmu T,
S
irgs - EFRTEFEEWLE pmu BT, 4 bit AIfRFR enum pmu_isr_enable_t & X A—FRFHT,
B[
None
R LE
void user_entry_before_ble_init(void)
{
/* set system power supply in BUCK mode */
pmu_set_sys_power_mode(PMU_SYS_POW_BUCK);

/* enable pmu_isr: charge plug in/out; LVD, bat_full, over-temperature protect*/
pmu_enable_irq(PMU_ISR_BIT_ACOK

| PMU_ISR_BIT_ACOFF

| PMU_ISR_BIT_OTP

| PMU_ISR_BIT_LVD

| PMU_ISR_BIT_BAT);
NVIC_EnablelRQ(PMU_IRQn);

5.13.4 PMU <[ it

void pmu_disable_irq(uint16_t irqs)
2 |F pmu T,

S

irgs - EFEEEEIEERE pmu FET, B bit fIFR enum pmu_isr_enable_t & X B9— TR,
IR [E :

None

5.13.5 PMU f##E Codec fiLH

void pmu_codec_power_enable(void)
f5E8E pmu 45 &40 codec 1EERfiER
BH:

None
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IR :

None

5.13.6 PMU %] Codec fitH

void pmu_codec_power_disable(void)
E1F pmu %E 90 codec R
S

None
R [E :

None

5.13.7 PMU #E LDO_OUT # 10 B EfE

void pmu_set_aldo_voltage(enum pmu_aldo_work_mode_t mode, enum pmu_aldo_voltage_t value)

WE LDO_OUT # pin IS FAIEEE.

BH:
mode - BB DO HmH % T VBAT, FRE2H value ERE. £ enum pmu_aldo_work_mode._t,
PMU_ALDO_MODE_BYPASS, %7~ LDO #iH % F VBAT.PMU_ALDO_MODE_NORMAL, 7~ LDO #i i B value
BRE.
value - LDO #Hti A Value ERER, 1®E LDO @t HEAKEEE.
IR [E
None

5.13.8 PMU & 32K B 41§

void pmu_set_lp_clk_src(enum pmu_lp_clk_src_t src)

BREMYFEEX TN RLE, RNGE pmu IEEEEMN MR,

S
src - B pmu ETTEERNSE, £ 0 enum pmu_lp_clk_src_t. PMU_LP_CLK_SRC_EX_32768, AT$hiEZ5MER
32768 BiRIEMt, PMU_LP_CLK SRC_IN_RC, R§hEZAER RC HERIEML,
IR ] :
None

5.13.9 PMU BB N H RC HIR

uint32_t pmu_get_rc_clk(uint8_t redo)
FRELAIER re AR EMIRER

S
redo - BBXRE—RK rc HHHRERE. True, ZE—RABEITE, FIKE rc FEPSEK, False, REERAEITE,
FREL_EORAY re BRESR R AEE,
IR[E :
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5.13.10 PMU Charger ¥ O

__attribute__((weak)) void charge_isr_ram(uint8_t type)

FEEER, TR weak B, BTHREEEXCREARFUAIAA

S8
type - PHETEBEER. REHIME. 20 THE, 10 FBERE, 00 THEEA.
R [E :
None
=Pl
void charge_isr_ram(uint8_t type)
{
if(type == 2)
{
co_printf("charge full\r\n");
pmu_disable_isr(PMU_ISR_BAT_EN);
}

else if(type == 1)
co_printf("charge out\r\n");
else if(type == 0)
{
pmu_enable_isr(PMU_ISR_BAT_EN);

co_printf("charge in\r\n");

void user_entry_before_ble_init(void)

{
pmu_enable_irq(PMU_ISR_BIT_ACOK
| PMU_ISR_BIT_ACOF
| PMU_ISR_BIT_BAT);
NVIC_EnablelRQ(PMU_IRQn);
1

5.13.11 PMU {KHE RS O

__attribute__((weak)) void Ivd_isr_ram(void)
Ivd 1RER =AU BT weak R ¥, ATFREEE SRR FMHAR
S8

None

IR :
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None
R LE
void Ivd_isr_ram(void)
{
co_printf("lvd\r\n");
pmu_disable_isr(PMU_ISR_LVD_EN);

void user_entry_before_ble_init(void)

{
pmu_enable_irg( PMU_ISR_BIT_LVD);
NVIC_EnablelRQ(PMU_IRQN);

5.13.12 PMU =R S0 g O

__attribute__((weak)) void otd_isr_ram(void)

Eom Al H T weak B, ATHRBEEXCRARPHHAD

S8
None
RME:
None
P
void otd_isr_ram(void)
{
co_printf("otd\r\n");
pmu_disable_isr(PMU_ISR_OTP_EN);

void user_entry_before_ble_init(void)

{
pmu_enable_irq(PMU_ISR_BIT_OTP);
NVIC_EnablelRQ(PMU_IRQn);
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6.1 ZKEL SDK 47 & [H]

void get_SDK_compile_date_time(char **date, char **time)
PREX SDK ZRiX Ay a5 4AFIRS (8], FFRRACIEM.
SH:
date - FEEEBHNFT RIS
time - FERENENFT RIS
IR [E :
None
=P
char *data, *time;

get_SDK_compile_date_time(&data, &time);

6.2 RAERH

6.2.1 HLERE

void system_power_off(bool aldo_bypass)
ARG AR, PRIZREEREZETRIURES, KRS TAAT AR EHREIREES E & PMU RBTIREE, M
PR TEER, RGREFHEH (PMU F7738 0x9F)E A Oxcb

BH:
aldo_bypass - FHVRET aldo &N bypass I, EXFMER TS EEE  EWNMHBBEE/NT 3.3y
B 2 i I8
IR [E]
None
=Pl

6.2.2 fFEEEER

void system_sleep_enable(void)
FREARGERINE, RIANRSTERINGEREEN. BIRFERE KM EESRLAAENELESTHNSBIRRS
BETERRS HEREENSRERESENE (LA BEELES) BX, WREAFLTENMA.
BH:
None

iR [E
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6.2.3 <HIHEHR

void system_sleep_disable(void)
KARFNERINEE, XAZEREPEREAFTERFE TERIRS
2%
None
BME:
None

=P

6.2.4 FREIARZIBITHIE

uint32_t system_get_curr_time(void)
RRAEGMAFNEIRRZRHN EZETIMNTE, B4 ms, HilBid 858993456ms f&, HM 0 4kEL,
8%
None
IR [E :
uint32_t RGO AIBAT I ]
EeE
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7. OTA

7£ FR801xH ] SDK FHEERL T — & 58 %1 OTA profile, Fi /7 7] AFE T IF & FHLN FIFE 745 OTA £ L. FR801xXH K
F 7 &A1 )5 GEAT B 2E A%, boot A2 77 it [ 4 i A< 5 1) 5 X 43 i 3 i S A W — B A g 475 % .

USER DATA
AREA
APP AREA B
The space of APP
ZONE A should be
same with B, and be
large enough for
future upgrades.
APP AREA A

0x00000000

7.1 OTA profile

1% profile FJ5E XN -

Service UUID: OxFEOO

Write attribute UUID: OxFFO1

Notify attribute UUID: OxFF02

Write attribute Ji] - FR801xH #U K H OTA EHLIITES, Notify attribute /1T FR801xH 81 OTA FHl. HEHITEH
ERER 2 BCR A write command 73, DA 5 N .

ZACHISAL T components\ble\profiles\ble_ota .

7.2 OTA XX HAMKR,
A2 R A 2SR

7.2.1 OTA EVUIRAFEREHKE K GEIT write attribute):

Opcode Length (HA) | Payload (HJk)
159 2 F K
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7.2.1.1 FREGHTE 44 KR B A fs e bk

Opcode Length (HEA)
0x01 0x00 0x00

7.2.1.2 FRECHATEFRA S

Opcode Length (HEA)
0x02 0x06 0x00

7.2.1.3 #ERMIX (4KB)

s

Opcode Length (&)  Base_addr
0x03 0x06 0x00 Flash b fm A% (4 775, /Do)
7.2.1.4 SAEE
A% (i)
Opcode Length (&)  Base_addr Length Payload
0x05 6+payload_len Flash tF &b Payload KJ¥ | EEAHKE

% (4541, /i)

7.215 BHF
A
Opcode Length (NZ&) | Payload (H[3E)
0x09 0x00 0x00 EY B N bin SCEE) MD5 . (16 )
0x10 0x00

7.2.2 FR801xH HJEIE A GET Notify attribute):
13k

Result Opcode  Length (&) Payload (WJi%)

19 197 27 B3N

7.2.2.1 SREGH B4R R AR AR

sk kS
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Result Opcode Length (&) Payload
0x00 0x01 0x04 0x00 S AT AL AE flash HAFE RS HIIE (4 775)

7.2.2.2 FRPCHATE A S
P&

Result Opcode Length (AZA) Payload
0x00 0x02 0x04 0x00 YRETFEA AT (4 7T

7.2.2.3 #EERHEX (4KB)

3k R
Result Opcode Length (HZH) Payload
0x00 0x03 0x04 0x00 Flash HF &bk fmEs (4 775D
7.2.2.4 BA¥EE
3k ks |
Result Opcode Length (HFH) Base_addr Length
0x00 0x05 0x06 0x00 B RE (4 77 HANEKE (279
7.225 B
Result Opcode | Length (NZ)
0x00 (AKZEERKIN) / | 0x09 0x00 0x00

0x01 (AR 6 M)

7.3 OTA Jif2

EVCR AT B PRI TR, FRE il K B4R A8 LT g -
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5 BT [ 47T P Y
ek itk

1T Asector g B4 82
FREmE, REINZIESE
21| B e X ISR 1R

AT BUIRS N\ 1%
&, TBMMERIEERIFR
BHIEHBA

RIFEER S
MERI AR SHMA
HMDSEIER S K

FHREER

OTA
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BR&R T

Feedback: Freqchip welcomes feedback on this product and this document. If you have comments or suggestions,
please send an email to doc@freqchip.com.

Website: www.freqchip.com
Sales Email:  sales@freqchip.com
Phone: +86-21-5027-0080
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Reversion Number Reversion Date Description

V0.1 2019.06.12 Initial Version

V0.8 2019.11.30 Adding most APIs

V1.0 2020.02.16 Adding ADC driver APIs

V1.0.1 2020.02.22 Fix some mismatch with SDK source code

V1.0.2 2020.02.27 Add some GATT APIs

V1.0.3 2020.03.02 Add some GAP APIs

V1.0.4 2020.03.03 Add UART APIs

V1.0.5 2020.03.18 Add GAP RSSI Report API, add code file location for each API
paragraph.

V1.0.6 2020.04.17 Add compile date trace function

V1.0.7 2020.04.20 Add several system functions

V1.0.8 2020.05.27 Add loop event function
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