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1 faisr

ARG T U B T A ] PHY62XX SDK HEAT BT TT A, B REM 1 B I 1 Al A FL A
SOK e fit i fF, FEGIRE I3, JF HAE B (r SR B IIAE BT 4R 3E4T BLE 7 ft
I A

SOK S Bt IIAE B A Bt 022, X7 s E T &, 1§55 M B S8
[ 1

2 [RiEFR

SOK $&ft—4URGIfEfy, MATA AR AT AR LI E AT, ) BRI S sl e /e
NZZ%, FHITIEE SRR HIT A

R IE AT LT o, I

G Re THLEL BLE M BlRE P AT A2 TS0, 1 REDS

PRI T AETF R AR B S A 1) B AR Th e

2.1 SDK BE%E
PHY&ZXXSDE
_ components ;sofEAfF, EIFBLE API, GATT Profiles, o EAFIRENFIE MELEM
—example ; iﬂ%
—kle_ central ;
—ble peripheral H
—alternate_iBeacon salternate iBeacon#'iﬂ
—ancs JEREE RO (nucs) FIFRE
|_1b1I2C RawPass :T2ciBEE IR
—bleSmartPeripheral :%%Peripheralgﬂﬁ
—bleUart-RawPass ;URRTIEE T2
—eddystone H eddystone'iﬂ%
| HTDKevboard :HIDHIFE
—hr= rHeart rate profileiﬁ%%ﬂﬁ
—iBeacon ; iBeacon (2
—otalemo ;EEERoTRERFIFE .
| pwmLight ;BT s S-S R pmH AT LED R 1R E AT FIFE
L Rawhdy cEBRT ERE. BTRSRERN—2MA
—Sensor_ Broadcast H
_wrist (EEET. BTESFH—SEMEA
—wWrist_aptm ,&T%%#iﬂ, iEﬁnP Timer+05AL Timer%ﬂiﬁﬁﬁ%%ﬁ#
L XIPDemo ; BR A SEET E EREVR A A ERE T T A S f12sn AT HIT2
—OTR ;
I:ng_int,ernal_flash ;OTA bootloader
TA upgrade 2ndboot JEHLAH, BETHSOIA bootloader B H
—peripheral ;
_adc ; apcIREN R AR
—ap timer ;P TimerIRENRE R
_fs A REFS
__opio ;GPICIERFIFE
—kscan ‘lx‘}ﬁ@fﬁ%gﬂﬁ
—lcd STT78SVW ;240x240 TETREEETHIE
— WL ; PWMfEﬂd'\"iﬂ %
—gdec ;epECiE R FIFE
spiflash  FRELSPIIE R BIFE
—voice VB EFREERTIE
—voice_sbc ;SECEE L EERERIDERTE
—watchdog JETEERFIE
L 1ib ;LipICHH . a3, ARETHUEEST, FE
L font  FEMFEELHMAE M
L misc :ROM symble tableFOREHEEE




2.2 HARRMAGIFHSG
TATPEAE=Fh AR, FHo s 32pin B AEMFF RBCAE 1 Frasi/ i, HTHP Y
THRESRIE . 48pin H3E:05 F T AR I 2 BT R MR, 1% T R AR R T T 5 4% 8k
7%, 64%*128 73 HHEEM) OLED Bidks, (OALKSS, WUHSLELN LED T, f84%, SPIFFlash
LMK, ATUAR TR S AN FH I BRAE, DL R . I8 — P EE /NI 32pin 5434
A IF BN mesh FFRI, WE 3 Fis.




3

7E SDK FTfERIH &, , example H3RE & TRHIIIE, HAPRNFEEEA —A bin H
3, HA hex SCH NPT HAT IR P& 4F, WIRAE A SDK 1 F 7 vl LB Bake 1%
AT SEES . FRF IR IEESHE Y RS

2.3 REFKRIAFE
TF R 22 B 1 W LR 2D IR AT
® Pl SDK ZE TL/EH.

® ‘3% MDK Keil5 for ARM JF & ¥F 45,
® HiT MDK FTH SDK H 3 eI I B SRR AT 3 I B 3547 2 3 1R i S e 1 .

24 YmiEFEFETHAE
® fiiH] PlyPlusKit T HMIFRF KA OBk (PlyPlusKit TR A$H 7iE1E 2% T A
{5/ <PhyPlusKit User's Guide.pdf>)



® M Mi%ef) SDK 2% H st >example>ble_perpheral i — N6, Ebfl iBeacon, 4T

FF MDK IR 314

» Proj » PRIME » software » new3DE » SDK_ 1.0 » example * ble_peripheral # iBeacon

Eat

Marne Date modified Type Size

bin 3302081107 A File folder

FTE 3028107 &AM File folder

Source 302N 81107 ARA File folder
| | iBeacon.uvopt: 3428 D08 PR LWOPTH File 15 KB
K2 iBeacon.uvprojx 24208 RSP f&isionS Project 26 KB
| ramuini 14208 816 Pha Configuration sett.., 1KR
{§ scatter_load.sct 37 2ME 07 PR Windows Script L, 2KB

4

® GiiFuiH, M5 iR uHD I S RAT B, SRR LB AT A, BT
o LI DI AR Ligdr, TRGEE FALA BLE TR BT H.

2.5 FARFRE
® [ MDK L E#%##4H, siii Option for target #4fl , 7 JT3 H i option %HiHHE .

| £g| iBeacon Sample 5] & & > @y

5

® /t CIC++FRrZ ) Preprocessor Symbols—>Define B, JF & # 7l LAEAE % 7 i i 2 5

T

B CFG_SLEEP _MODE=PWR_MODE_SLEEP : {HREMRIIFEMR, LR AT fs
W, SfE S R REEE N AR, FERAR 5 R g ek AT R, BT At ek

B CFG_SLEEP_MODE=PWR_MOD_ENO_SLEEP : XHURIHFERI, B4R T

ITRE R, ACFEES— B AT MERRAS
B DEBUG_INFO=1: f#ififulf5a, B S D%t : P9(Tx),P10(RX)
B DEBUG_INFO=0: XM .
o HE{ACHY:
B 5 H PhyPluskKit TH#F Flash 1 CRes M, BEERZATEFIATT IR TM Bk
ik m i, I Hi% Reset #it.
B ffiil Flash Erase I )5, TM BZERACHE T, % Reset #E 5t H
B i MDK T HA2[) Debug button, %t Image %] SRAM, #AT1EZL Debug.
o [HfkEE:
® TR Flash, RNGHHTIRE, K5 J7752% PhyPluskKit {304 .



3 FEFIREN

3.1 FHEMN

PHY62XX BYE 12244 H =24, ROM #4», OTA Bootloader, & FHE{#F, H& OTA Boot
loader ATTiEidFE, TEAFMMBNIERE.

X ¥ OTA R B3N
li== ROM | Bocﬁlﬁ’;der | Application
B 6
IE OTA & Bah:
e ROM | Application
@ 7

® ROM #4: EF1¥E5|5-5(F Boot loader 5{# Application #1 BLE i % API, EzxhiBid
™M EMMNSREFERREERN (§EF) R2EEBHER (KBEF) .

® OTA Boot loader: FJ 3|5 Application |} 438 OTA F4&.
® Application: RS, 4AED XA R TIEHEE R Application &B4) .



3.2 HRMHEHR

EHEE
[ M HTask
. WHTask:
=, E‘;ﬁiﬁsh . BLE GATT Profile & ,
L2CAP, GAP, GATT, SM Ul 10825, SXaMHEH)
L
_
g:ﬁf = SRS FIPEnEEE
: BLEMMWY %
RTC
— SN EETK D AMEEEED Clock
W= = (SPI/UART/12S..) Key
L GPIO...

8

SDK & EFEAE =AM RTOS, NIENHEMR T Task 2, XfF BLE v, T Task
=EWAR, 8 Task D 3EFE— M HBRLREN—NE40ERE, BERPES 2 TR,
NA—RENX—EIZ Task, #AZE (HIF) —RIAA—NRA Task, AHZE, IMEIE
#, BLE T#EAEZEMEE, GATT Profile WINHEFESEBEN A Task LI, F5UAME
F5& =z 80 @IS OSAL ZEH APl #1732 B Fl@fE.

Tasks 15 BB
(Task #iaL&Task EHFEL FE)

LL_Init() Link layer #144 L F05T R A B4 20 IR R 5

LL_ProcessEvent(uint8, uint16)

HCI_Init() HCI E #0965z A9 F {4+ 4h 38 ek £
HCI_ProcessEvent(uint8, uint16)

L2CAP_Init() L2CAP a4k 136 R7 9 S A0 T2 3 50
L2CAP_ProcessEvent(uint8, uint16)

GAP_Init() GAP 1IE L FOXS Rz A9 Ah T2 iR £
GAP_ProcessEvent(uint8, uint16)




GATT_Init()
GATT_ProcessEvent(uint8, uint16)

GATT #9a L AN3S R A SR AL 2R R B

SM_Init()

SM_ProcessEvent(uint8, uintl16)

SM (Z£ &) MRUINNHEFLIERE

GAPRole_Init()

GAPRole_ProcessEvent(uint8,
uint16)

GAP BCE #1950 FIXT R A SR 440 28 R 3

GATTServApp_Init()

GATTServApp_ProcessEvent(uint8,
uintl16)

GATT BRES#n L MX Rz A9 S 1AL 28 ek 1

MRFBEXHF SMP BAKXFEMA Bond Manager task:

GAPBondMgr_Init()

GAPBondMgr_ProcessEvent(uint8,
uintl16)

T3 SMP 893 #5

3.2.1 OSAL

SDK feft—4 API, BT RGEEMNRE, SILEENE, TR BEHE

APls

3.2.1.1 uint8 osal_set event( uint8 task_id, uintl6 event_flag)

AT m—" Task RiEFEMH, /5 Task EHLIER B W IZEM

* ZI
i) SHHE Ll
uint8 task_id 1£% 1D
uint16 event_flag =4 1D, B Bt NN —MFEH, —> Task gEFE AR
% 16 NEMRE,
® R[EE
0 e
HibgE % <comdef.h>




3.2.1.2 uint8 osal_clear_event( uint8 task_id, uintl6 event_flag )

BER—EF

* ZI
KHY SHHE 1A
uint8 task_id F% 1D
uint16 event_flag =4 1D, B Bt NN —MEH, —> Task gEF AR
% 16 NEMREL,
® R[EE
0 B
Hftb#(g & <comdef.h>

3.2.1.3 uint8 osal_msg_send( uint8 task_id, uint8 *msg_ptr)
[a— Task ZIXHA .

* ZI

i) SHHE LA

uint8 task_id % 1D

Uint8* msg_ptr JH BB

® R[EE

0 B
Hithdie & <comdef.h>

3.2.1.4 uint8 *osal_msg_receive( uint8 task_id )

BPORE, 1ZRBYAE Task WEFLERBEN M NEMA SYS_EVENT_MSG
(0x8000), RXANEMHELIMELIHSLIEMN.

2= SYS_EVENT_MSG Z EHBIIZREKBUERIEST, WRIZELM buffer 2@
osal_mem_alloc /BLHy, FBAERZEEERIT osal mem_free B,

° 5

il SHE P
uint8 task_id % ID

® R[MOlE



uint8* HEIET.
NULL KIKEIE R

3.2.1.5 uint8 osal_start_timerEx(uint8 task _id, uintl6 event_id, uint32 timeout_value)
FHE— R A Timer, FNABR B RFREIEERN task RIZ—DFEMH, 1% timer EL—KE
HzEEsXE, FHELR.

i) SHH AR
uint8 task_id Task ID,
uint16 event_id =4 ID, FEEIEEM Task
uint32 timeout_value | BR8], BAIZERD,
R EME
SUCCESS B
NO_TIMER_AVAIL BN timer 5

3.2.1.6 uint8 osal_start_reload_timerEx(uint8 task_id, uint16 event_id, uint32 timeout_value)
FR— R H Timer, EXBRNERGXEIEER task KIX—NEH, 1%KE timer &R
Z E=ERIEE N8l {8lfR e task ZiXEEH, EZE|K#L osal_stop_timerEx(){F 1k % timer,

S
KA SHE 1t AR
uint8 task_id Task ID,
uint16 event_id =4 1D, FEEIEEMN Task /=
uint32 timeout_value | #BESAYE], BAIZF),
REE
SUCCESS B
NO_TIMER_AVAIL 23 timer %7

3.2.1.7 uint8 osal_stop_timerEx(uint8 task_id, uint16 event_id)
fF1E— R Timer,




eIt € i A

uint8 task_id Task ID,

uint16 event_id E4 1D, FEAEIEEH Task FH A
REE

SUCCESS B

INVALID_EVENT_ID

iz timer ID #AREFE (KRB -

3.2.1.8 uint32 osal_get_timeoutEx(uint8 task_id, uint16 event_id)
REN— N IEFEIETT Timer FIRAVER A E, B ERAAZER .

it SHE LA

uint8 task_id Task ID,

uint16 event_id E4 1D, FEAEEH Task F A

R EE

uint32 RROFRIE, WRIZ imer 3% F B3, &E O
3.3 TEMHIKS]

3.3.1 #hR

RERNARFRREAFSMD D2 WF), BFRRESIESFET 3.1.3.1, BIMELFREM
WhIUSMERRM T EAMRER, BTN BETENES, XTEMEVESATFREERE, H
A X T FEHIMRER MOD_USRO B .

3.3.1.1 &R ID
3.3.1.1.1 MODULE_e

R D,
& R 15t BA
0 MOD_NONE BEBLTRLROEE.

MOD_SOFT_RESET




MOD_CPU MOD_SOFT_RESET #1 MOD_CPU X & 3%

BANME, HHER.

1 MOD_LOCKUP_RESET_EN | Bl L.

2 MOD_WDT_RESET_EN HRS TR

3 MOD_DMA DMA #&k,

4 MOD_AES AES #Ek,

5 MOD_TIMER Timer &k,

6 MOD_WDT Watchdog #&ik

7 MOD_COM HIS TR o

8 MOD_UART UART &k,

9 MOD_12C0 12C A% 1,

10 MOD_I2C1 12C 2% 2,

11 MOD_SPIO SPI 2% 1,

12 MOD_SPI1 SPI 2% 2,

13 MOD_GPIO GPIO #&th,

14 MOD_I2S 12S #&Hk,

15 MOD_QDEC QDEC (IEAf##oaR) 1Rk,

16 MOD_RNG REA EUiER R

17 MOD_ADCC ADC &

18 MOD_PWM PWM 1518,

19 MOD_SPIF W% SPI Flash f&##,

20 MOD_VOC VOC #&#k,

31 MOD_KSCAN Key Scan &tk

32 MOD_USRO EHER 0, MBSRSEFER, ATEETHRL
%,

33~39 | MOD_USR1~8 NAREREER, JINEENANKER, EE

Sz A F Nk I 0 R B A B PSR 1




3.3.2 Clock
Clock IR FERMHRAIIHEXNEE, BEERINHTX, 32K IHRIEREIRE.

3.3.2.1 MZ&F
3.3.2.1.1 CLK32K_e

32K A $REE .
CLK_32K_XTAL WEEINFRIRTEA 32K BT $ME.
CLK_32K_RCOSC EFEWEL RC E AR $R

3.3.2.2 BIRLEEM
.

3.3.2.3 APIs
3.3.2.3.1 void clk_gate_enable(MODULE_e module)
fERERE MHARIRAY S E,

* ZI
i) SHHE LA
MODULE_e module R 1D,
® R[EE

3.3.2.3.2 void clk_gate_disable(MODULE_e module)

XK IARE AR Y BT

o S

il S 1t A
MODULE_e module AR D,
® R[EE

3.3.2.3.3 void clk_reset(MODULE_e module)

EERR,
* I

it ZHE WA




MODULE e module AE{EAEER ID,

o RE{E
aEO

3.3.2.3.4 uint32_t clk_hclk(void)
#REX HCLK #{E .

* K

o

o RE{E
IR [E HCLK %18

3.3.2.3.5 uint32_t clk_pclk(void)
3R PCLK #U{E.

* ¥

o

® X[MEE
1&[E PCLK #{E.

3.3.2.3.6 void hal_rtc_clock_config(CLK32K _e clk32Mode)
B E RTC Ay MR,

o S

KA SHZ AR
CLK32K e clk32Mode RTC gYAS$E
® REME

3.3.2.3.7 uint32_t hal_systick(void)
RIGR G tick {5, tick {H4 32bit TFF S, BfjEHBALA 625 b,



32bit LFF S F 4 tick 1E.

3.3.2.3.8 uint32_t hal_ms_intv(uint32_t tick)
ME—NEERBZAINNEZE, BUAER, WASEARE tick,

® S

KHY e ok

uint32_t tick BENLER tick B, AZRIENMHEIER RS
tick,

® R[EE

EMARMAEZE,

3.3.3 retention SRAM

RERERX T, SRAM I URIEFEEEARBFHEARIFEIE, SR SRAM o DURSIFFX, 0
REE MR, KRREZE, RAMHIREEBRE BUKESEX.

BE N ASIRIESFR SRAM B9FE 2R S retention, —fiE7ZE<main.c>f hal_init & & {THE
&, 1E5% APl: hal pwrmgr RAM retention(uint32_t sram)

PHY62XX Z23tH 5 5o ff9 SRAM, R&EFERIESZE TR

RAM ID Size Ho 12 8] 154
SRAMO 32K Byte 1FFF_0000~1FFF_7FFF NRShERAH, KRERE
R TAEFTF .
SRAM1 32K Byte 1FFF_8000~1FFF_FFFF SRAM1 ~ SRAM4 o] [} 1R &
SRAM2 64K B 2000_0000~2000 FFFF SRR MAERLE, 2
yte -0000=2000_ WREEMBRTXE, 5
SRAM3 8K Byte 2001_0000~2001_1FFF BT RARIFE.
SRAM4 2K Byte 2001_2000~2001_27FF
3.3.4 GPIO

it GPIO 1HX MR 1E, BIEGPIORE, ETHIRE, GPIO WARANEAHIRNIRE,
GPIO MR 1ESE,




3.3.4.1 &%
3.3.4.1.1 GPIO pin EX.,

Hrh GPIO_DUMMY & X A Rl pin, —#&EATRX pin 4.

typedef enum{

GPIO POO = 0, PO = 0,
GpIO P01 = 1, p1 = 1,
GPIO P02 = 2, p2 = 2,
GPIO P03 = 3, P3 = 3,
GPIO P04 = 4, P4 = 4,
GPIO P05 = 5, p5 = 5,
GPIO P06 = 6, P6 = 6,
GPIO P07 = 7, p7 = 7,
TEST MODE = 8, P8 = 8,
GPIO P09 = 9, P9 = 9,
GpIO P10 = 10, P10 = 10,
Gpro p11 = 11, P11 = 11, Analog IO 0 = 11,
GPIO P12 = 12, P12 = 12, Analog IO 1 =12,
GpIO P13 = 13, P13 = 13, Analog IO 2 =13,
GpPIO P14 = 14, P14 = 14, Analog IO 3 = 14,
GpIO P15 = 15, P15 = 15, Analog IO 4 = 15,
GPIO_P16 = 16, Pl6 = 16, XTALI = 16,
GPIO P17 = 17, P17 = 17, XTALO = 17,
GPIO P18 = 18, P18 = 18, Analog IO 7 = 18,
GpIO P19 = 19, P19 = 19, Analog IO 8 = 19,
GPIO P20 = 20, P20 = 20, Analog IO 9 = 20,
GPIO P21 = 21, P21 = 21,
GPIO P22 = 22, P22 = 22,
GPIO P23 = 23, P23 = 23,
GPIO P24 = 24, P24 = 24,
GPIO P25 = 25, P25 = 25,
GPIO P26 = 26, P26 = 26,
GPIO P27 = 27, P27 = 27,
GPIO P28 = 28, P28 = 28,
GPIO P29 = 29, P29 = 29,
GpPIO P30 = 30, P30 = 30,
GPIO P31 = 31, P31 = 31,
GPIO P32 = 32, P32 = 32,
GPIO P33 = 33, P33 = 33,
GPIO P34 = 34, P34 = 34,
GPIO DUMMY = 0Oxff,
}GPIO Pin e;
3.3.4.1.2 GPIO _ioe
GPIO AR ERLRE.
IE A=k TPANE
OEN BCE A%
3.3.4.1.3 BitAction_e
1O pin BC & 4 GPIO =RX\5 F A& A TI8E pin,
Bit_DISABLE BC&E A GPIO &3,

Bit ENABLE ECE A T%E pin.




3.3.4.1.410_Pull_Type_e
BCE pin Ay £ THAE,

FLOATING REALETH, pin 8%,
WEAK_PULL_UP EcE NS Ehi,
STRONG_PULL_UP EC&E A5R Ehi,
PULL_DOWN ECE AN T,

3.3.4.1.510_Wakeup_Pol_e
FCE pin (UM ERARME, L FHRMRERSE TRENMRER

POSEDGE BoE b EFRMRER,

NEGEDGE BoE b T RERIRER,

3.3.4.1.6 Fmux_Type_e
ECE pin WINEEIRE .

3.3.4.2 HRELEM
3.3.4.2.1 gpioin_HdI_t

GPIO By N R i 49 Bl ek R B

3.3.4.3 APIs

3.3.4.3.1 int hal_gpio_init(void)

GPIO #EatL: ¥ REM, LRETMT, RETHRLERFS.
ZRHEBRAERGVR AR ERE, —REE hal_intQRBFTIFM, REESEHRE.
#

%

o X o

REE

PPlus_ SUCCESS IR T,




HithEE % Z<error.h>

3.3.4.3.2 void hal_gpio_wakeup_set (GPIO_Pin_e pin,|IO_Wakeup_Pol_e type)
RCE GPIO WM EFHRRAESE T AR,

o S

it SH#E LR
GPIO_Pin_e pin GPIO pin,
IO_Wakeup_Pol_e | type MR FRAR R
® R[EIE

o

3.3.4.3.3 void hal_gpio_pin_init(GPIO_Pin_e pin,GPIO_ioe type)
& GPIO &R\, BMAFEFERH L.

® I

%7 SEHA AR

GPIO_Pin_e pin GPIO pin,

GPIO _ioe type FCE GPIO A A B .
® R[EIE
o

3.3.4.3.4 void hal_gpio_write(GPIO_Pin_e pin, uint8_t en)
[%E— GPIO 5 15% 0,

* ZH

il SR i8R

GPIO_Pin_e Pin GPIO pin,

uint8_t en 0: 50, HfthfE: B 1,
® X[MEE

960



3.3.4.3.5 uint32_t hal_gpio_read(GPIO_Pin_e pin)
BEEE—> GPIO f91H.

® I

i) S 154
GPIO_Pin_e Pin GPIO pin,
® RENE

0: fREEF, 1! SEYF.

3.3.4.3.6 int hal_gpio_cfg_analog_io(GPIO_Pin_e pin, BitAction_e value)
B & 10 4 analog 21,

o S

i) SHHA 5t AR

GPIO_Pin_e Pin GPIO pin,

BitAction_e value fFEEmE %A 10 §Y analog &=
® REE

PPlus_SUCCESS 3R

Hith#g S X<error.h>

3.3.4.3.7 int hal_gpio_pull_set(GPIO_Pin_e pin,IO_Pull_Type_e type);
®E 10 My LT

o S

il SH# 1LAR
GPIO_Pin_e Pin GPIO pin,
Pull_Type_e type IO EThRE,
® RX[EIE

PPlus_SUCCESS B,

HibgE % <error.h>

3.3.4.3.8 int hal_gpio_fmux_set(GPIO_Pin_e pin,Fmux_Type_e type)
& 10 IheEER.



o 5%

it SHHE LR

GPIO_Pin_e Pin GPIO pin,

Fmux_Type e type 10 BYIhBEART
® R[EIE

PPlus_SUCCESS B3

HthfE S J<error.h>

3.3.4.3.9 int hal_gpioin_register(GPIO_Pin_e pin, gpioin_Hdl_t posedgeHdl, gpioin_HdI_t
negedgeHdl)

A GPIO B AR, IZE R TR Frh I 2 EE, 845 EFHAEVEF T RS =8 R4
* I

il SHHA WLAR

GPIO_Pin_e Pin GPIO pin,

gpioin_Hdl _t posedgeHd! | EFARIEIEREE, TTIMA NULL,
gpioin_Hdl_t negedgeHd! | TREEERIEIEREL, BTIMA NULL,
® REE

PPlus_SUCCESS B,

Hetb#(E S <error.h>

3.3.4.3.10 int hal_gpioin_unregister(GPIO_Pin_e pin)

7E5H GPIO M AR, IZERN TP FIREERE, 815 LFREAFI TR EIBR L,
EHZ E XL TR

° BH
il SR i8R
GPIO_Pin_e Pin GPIO pin,
® X[MEE

PPlus_SUCCESS B,
Hib$E % <error.h>




3.3.4.3.11 int hal_gpioin_enable(GPIO_Pin_e pin)

SFELZEM A gpioin B9 pin, 8% pin EZ1FH (5% hal_gpioin_disable) , &idi
o] |4 Ja A gpioin L&,

%

#

o S

il SHEE 5t AR
GPIO_Pin_e Pin GPIO pin,
® R[EIE

PPlus_SUCCESS 2R

Hth#ie

ZZ<error.h>

3.3.4.3.12 int hal_gpioin_disable(GPIO_Pin_e pin)

NFELEM A gpioin fY pin, 1R1Z pin E&F8E,

BIT1Z F E0] U 1E gpioin Th&E.

o S

il SHHA 1t AR
GPIO_Pin_e Pin GPIO pin,
® R[EIE

PPlus_SUCCESS B,

HAtb &

SF<error.h>

3.3.5 12S
3.3.5.1 M #&%

3.3.5.2 BIRLEM
3.3.5.3 APIs

3.3.6 12C Master

AETHNE 12C Master 121,

PHYB2XX BN 12C FHIsr T UfEA, @id API o DUERFERAEF—,




AEHEEHPINE 12C Master HREAEAIE, M TBIRFBOAN BB, HUnE
FEFERER8 KX023 ABINA

3.3.6.1 Z£KHL
3.3.6.1.1 12C #1t& 1k,

e IEEIREEIORE, 12C Miaf. MIAUTELE 12C B&MEXR:
I2C_CLOCK 100K 37 I2C CLOCK 400K,

static void* kxi2c init(void)
{
void* pi2c;
hal i2c pin init(I2C 0, P26, P27);
pi2c = hal i2c init(I2C 0,I2C CLOCK 400K);
return pi2c;

3.3.6.1.2 12C Deinit
Deinit REBRFARXMNTIR, BSHEUTRED.

static int kxiZ2c deinit (void* piZ2c)
{

int ret;

ret = hal i2c deinit(piZ2c);

hal gpio pin_init (P26, IE);

hal gpio pin_init (P27,1IE);

return ret;

3.3.6.1.312C &5

EENEBEEHAMIEEM Slave address, EELIMESE TR, ATFELRRMEEX,
Z4id T FIFO ReEAZ, FTIUE FIFO Mg R RN R VFRRFTHA .

static int kxi2c_read(void* pi2c, uint8_t reg, uint8 t* data, uint8_t size)
{

return hal i2c read(pi2c, KX023 SLAVE ADDR, reg, data, size);
}

static int kxi2c write(void* pi2c, uint8 t reg, uint8 t val)
{
uint8 t datal2];
data[0] = reg;
datall] = val;
hal i2c_addr update (pi2c, KX023 SLAVE ADDR) ;
{
HAL ENTER CRITICAL SECTION();
hal i2c tx start(pi2c);
hal i2c send(pi2c, data, 2);
HAL EXIT CRITICAL SECTION();
}

return hal i2c wait tx completed(piZc);




3.3.7 12C Slave
TBD.

3.3.8 PWM

3.3.9 ¥H&%:

3.3.9.1 PWMN_e

& PWM #3881 0~5,

3.3.9.2 PWM_CLK_DIV_e

gD
PWM_CLK_NO_DIV 16MHz B $4, Jo5 40
PWM_CLK_DIV_2 2~128 4347,

PWM_CLK_DIV_4

PWM_CLK_DIV_8

PWM_CLK_DIV_16

PWM_CLK_DIV_32

PWM_CLK_DIV_64

PWM_CLK_DIV_128

3.3.9.3 BIRL

3.3.9.4 APIs

3.3.9.4.1 void hal_pwm_init(PWMN_e pwmN, PWM_CLK_DIV_e pwmDiv,
PWM_CNT_MODE_e pwmMode, PWM_POLARITY_e pwmPolarity)

PWM #1351k, BIEFERH, EERE EENNSH, THERR, Rt

o 5y
it SR il
PWMN_e pwmN BIES .

PWM_CLK_DIV_e pwmDiv PINBEL




PWM_CNT_MODE_e | pwmMode | ITHEiiE, B8 &38R .

PWM_POLARITY e | pwmPolarity | %%,

® REE

3&0

3.3.9.4.2 void hal_pwm_open_channel(PWMN_e pwmN,GPIO_Pin_e pwmPin)
8 PWM BIE, 4F7E 10 pin,

® S

KA e 5t AR
PWMN_e pwmN BIESE
GPIO_Pin_e pwmPin 10 B R,
® R[EH

o

3.3.9.4.3 void hal_pwm_close_channel(PWMN_e pwmN)
XA PWM BIE,

& S
il SHHA LR
PWMN_e pwmN BIESE
® R[EE
o

3.3.9.4.4 void hal_pwm_destroy(PWMN_e pwmN)
XiF PWM RiE, FHBEEESE.

° 5%



KA o 5 A

PWMN_e pwmN BIESE
® R[O{E
o

3.3.9.4.5 void hal_pwm_set_count_val(PWMN_e pwmN, uintl6_t cmpVal, uintl6 t
cntTopVal)

FEETH A= E0E, MTEE PWM =t

® S

KE SHH 1t AR
PWMN _e pwmN BIESEH,
uint16 cmpVal T8
uint16_t cntTopVal THEE
® R[EE

o

3.3.9.4.6 void hal_pwm_start(void)
B PWM It#isr. T PWM THEFTERBRGN#, AN TEIEFSBERHN
RER.

3.3.9.4.7 void hal_pwm_ stop(void)
XA PWM it#iss, ZULZ R, HBEXAFEMN PWMBIE.



3.3.10QDEC
TBD

3.3.11ADC
ADC FzhiZ 789 AD XEIEE, BUEREKTM 2 RBITEIFRHE £ ADC RELE
ADC IR > 5 Bum Al Z 57 MAHET .

MRFEFEH ADC =k, —RFETE main.c i hal_init) &A1k, RJE7E Application
Task B TE#TFEA, TEZERERNXEMA ADC B,

Task ADCiEH
——hal_adc_config_channel a%
—hal_adc_config_channel H

hal_adc_start )I

& ERREEIEAD CEE——

E—EEREEAD CEE—
9

3.3.11.1 #3&%
3.3.11.1.1 adc_CH_t

ADC #1888,



ADC_CHO

AL BIE.

ADC_CH1

BEAZFIBIE.

ADC_CH1P = ADC_CH1DIFF

B ThEABE 1P, M TE Z9ERXTER
IDIFF #@i&, #0IN BEAEER.

ADC_CHIN

BimiEs TEA®IE IN, ZHERXTEN

ADC_CH2P = ADC_CH2DIFF

By TR ERBIE 2P, Ty TE, Z0ERXTEHR
2DIFF i®i8, 2N @EAEFH.

ADC_CH2N

BimiEs TEA®IE 2N, EER T LN

ADC_CH3P 5 ADC_CH3DIFF

BRI THRIENBE 3P, MY TiE, ENEX TR
3DIFF B, #3NBEHAFEMA,

ADC_CH3N

BimiEs TEA®IE 3N, ENERTEN

ADC_CH_VOICE

R, REMNEERFEA.

3.3.11.1.2 ADC E4

ADC Iz, =7 ADC JRzhA9EIER &S .

HAL_ADC_EVT_DATA

ADC X#5E, MEXHEIENEZ, SBARSEMH
ADC B, EHIZEH.

HAL_ADC_EVT_FAIL ADC HEK.
3.3.11.2 HREM
3.3.11.2.1 adc_Ewvt t
ADC IRz =R EHRLE .
Int type ADC =K7Y,
adc_CH_t ch ADC j&ig
uint16_t* data ADC REHTE.,
uint8_t size ADC REHHRI AN, EIEEALN 16bit,

3.3.11.2.2 adc_Hdl_t

ADC [B1f R £ E

typedef void (*adc_HdI_t)(adc_Evt_t* pev)




3.3.11.2.3 adc_Cfg_t

ADC FEE S,
Bool is_continue_mode EMESXEEN, MRH TRUE, ADC X&ET%E
FElEzais—ETHE
Bool is_differential_mode ERAZENMRN, IREZNRN, FEP wi
N im ST RCE o
Bool is_high_resolution EEXATE, WRIZEHN TRUE, NXAZRA,
EEAOV-1V, | BIIEREHN OV-4V,
Bool is_auto_mode BHAZFILIIRE.
3.3.11.3 APIs

3.3.11.3.1 void hal_adc_init(void)

ADC #iR#1iatt, RREMEBHFELEZ /T IEA, SUWLERNER, HEFEERME

* ¥
7.

o RE{E
7.

=]

HN
ity

3.3.11.3.2 int hal_adc_config_channel (adc_CH_t channel, adc_Cfg_t cfg, adc_HdI t

evt_handler)

Bt E ADC XERIE.
o S
it SHE 15t B
adc_CH_t channel ADC ®is,
adc_Cfg_t cfg ADC BLEfZ &,
adc_Hdl_t evt_handler | S EIERE.
® R[EH
PPlus_SUCCESS 2R
HibgE % <error.h>

3.3.11.3.3 int hal_adc_start(void)




%
£

G}

H

H
%

°
360
°

R EE

PPlus_SUCCESS

B

HA &

HF<error.h>

3.3.11.3.4 int hal_adc_stop(void)

FIERE.
* ¥

p

® REE

PPlus_SUCCESS

auR

HAtb &

SF<error.h>

3.3.11.3.5 float hal_adc_value(uint16_t* buf, uint8_t size, bool high_resol, bool diff_mode)
THH ADC {8, Wit AFa8, AXRMSNEEE, FHERRA buffer WEARFIE.,

® ZI

XKE e Ui AR

uint16_t* buf AR E HE -

uint8_t size KRN

bool High_resol 2GFEARRE (TRUE: 24 0~1V, FALSE: 8%
0~4V)

bool diff_mode REFIREBTANENEIE.

® X[EE

float R RNBEE.




3.3.12SPI
SPI $24tt spi0. spil A TIE1E, M4ME AP SPI B, Ao )4 R4 sP1RJ)
Al

SPI A4 73, AT AR £ 4 0 U5 el s 2K
WARBAE R, — ot e i, B RIS 5 207 [ fag i — g

IAREHE RN, U RS, Feil ) el AT DL B 7 S iRk v
i, EREWE RS, A AR NPT Wy sWAE IR B — i fE
A N AT S E R e R IR N R B, I RN B, HE RO buffer
AR buffer FEALHMATHCE, AL 405H — WSR2 AT LUE T AT EBER A o vFE AR
MG, A SPARAIEAEREAT, S8 B MRS oc SR e A4 Fe VIR (L fE, - SPI it [B] 1 bR AL
RN FH A A 7 ko

i P R W5 SRR BRI, T 209 tx P BCNAE, AR/ IMIRYE B A i KA G

SPIffife(5 5, AILLERETShACE LA SPI controller FIZNACE, X7 EHIYE AN A 14
MHERE -

BLARAfE % 2% SPI flash SE4

3.3.12.1 ¥ &%

3.3.12.1.1 SPI_INDEX_e
SPI fRER%E

SPIO spi 0

SPI1 spi 1

3.3.12.1.2 SPI_TMOD_e
SPI fEfRZ R

SPI_TRXD Transmit & Receive
SPI_TXD Transmit Only
SPI_RXD Receive Only
SPI_EEPROM EEPROM Read

3.3.12.1.3 SPI_SCMOD _e
SPI T1E#&ER



SPI_MODEOQO SCPOL=0,SCPH=0

SPI_MODE1 SCPOL=0,SCPH=1
SPI_MODE2 SCPOL=1,SCPH=0
SPI_MODE3 SCPOL=1,SCPH=1

3.3.12.1.4 spi_HdI_t
SPI RfisE s EAEE, MHAREhHNHEERE.

3.3.12.1.5 spi_Type_t
SPI 2 SR B R ES 5

TRANSMIT_COMPLETED (£ B

3.3.12.2 HUREW
3.3.12.2.1 spi_Cfg_t

SPI BRES 4.

GPIO_Pin_e sclk_pin & clk 3|
GPIO_Pin_e ssn_pin FCE cs 5|
GPIO_Pin_e MOSI ECE mosi 3| B
GPIO_Pin_e MISO ECE miso 3B
uint32_t baudrate BB spi KR
SPI_TMOD_e spi_tmod & spi T1EtE

SPI_SCMOD_e | spi_scmod & spi T1EtET

bool int_mode 158 FA R A 2/ HE R AR K A

bool force_cs fEAFT&/P fisf) cs 5|

spi_HdI_t evt_handler | fEMPETTTNERAS, 2% 5T 50 @IE R
3.3.12.3 APIs

3.3.12.3.1 void hal_spi_init(void)
SPI &R MEM, HRRHMRABFREEZFHUER SULTETNER, HFE@MER.



%

* 5%

o

o RE{E

o

3.3.12.3.2 int hal_spi_bus_init(hal_spi_t* spi_ptr,spi_Cfg_t cfg)
[A=REL: I E 5

o S

el SHHE 1t A
hal_spi_t* channel SPI B8 E)4A
spi_Cfg_t cfg SPIREEEE.
® REE

PPlus_SUCCESS I3RS
HithF(E S <error.h>

3.3.12.3.3 int hal_spi_bus_deinit(hal_spi_t* spi_ptr)
B} SPI &k,

o S

it SHE 15 BF
hal_spi_t* channel SPI ®Bi& a4,
® R[EE

PPlus_SUCCESS B,
HibEE % <error.h>

3.3.12.3.4 int hal_spi_set_int_mode(hal_spi_t* spi_ptr,bool en)
®RE SPI£HTT, FHi/IEPET,

o S
il SHE | WP
hal_spi_t* channel | SPI @& AR,
bool en true-FET AT
false—AE 7T




® REE

PPlus_SUCCESS B,
HthfE S J<error.h>

3.3.12.3.5int hal_spi_set_force_cs(hal_spi_t* spi_ptr,bool en)
% & SPlcs 5IffEHI AR, BIWERFNHTH.

o I

et SHE | WHnA

hal_spi_t* channel | SPI @&EA4E.,

bool en true-F R E cs KT

false—IP X & cs A7

® R[EH

PPlus_SUCCESS B,

HithF(E % <error.h>

3.3.12.3.6 int hal_spi_int_set_tx_buf(hal_spi_t* spi_ptr,uint8_t* tx_buf,uint16_t len)
ERFMATRAEEIERN, FEAHDE—E buffer,

o S
KA SHEE | WA
hal_spi_t* channel | SPI @& A4,
uintg_t* tx_buf | &IX buffer 5%t
uint16_t len &% buffer K&
® REE
PPlus_SUCCESS B,
HibgE %% <error.h>

3.3.12.3.7 int hal_spi_transmit(hal_spi_t* spi_ptr,uint8_t* tx_buf,uint8 t* rx_buf,uintl6_t len)

SPI Eah RS .
* I



it SHEE | WA

hal_spi_t* channel | SPI @& 4IHR.

uint8_t* tx_buf | &% buffer 5%t

uint8_t* rx_buf | $ZUL buffer $5%t+

uint16_t len buffer K&, %% buffer FiZUL buffer K EFEIEE
® X[EE

PPlus_SUCCESS

B3

HAtb &

SZ<error.h>

3.3.12.3.8 bool hal_spi_get_transmit_bus_state(hal_spi_t* spi_ptr)

&1 SPLIRT,

EEAHIREAERTHTI S,

® S

K SHE | WHHA

hal_spi_t* channel | SPI @& /A 4%

® R[EE

true SPI =R

false SPILIT, HETHEIES R EHR T

3.3.12.3.9 int hal_spi_module_select(hal_spi_t* spi_ptr)

SPI#&5uER, RB WA SPI = HZINA =AM, WA SPISNEN HERM, REDHE

M.

o S

et SHE | WP
hal_spi_t* channel | SPI i&i& &%
® REE

PPlus_SUCCESS .

Hh#E

ZX<error.h>

3.3.12.3.10 void hal_spi_send_byte(hal_spi_t* spi_ptr,uint8_t data)




SPI ZE— iR, BAMBHERBIREM.

* 5%

et SHE | RN
hal_spi_t* channel | SPI BiE AR
uint8_t data BRIEMNEIE
® X[MEE

o

3.3.12.3.11 void hal_spi_TxComplete(hal_spi_t* spi_ptr)

15 SPI e, BAMBHERBIRE M.
°

S
il SHEE | WA
hal_spi_t* channel | SPI @i a4
® REE
3.3.13UART

UART #2t—40 APl Fi-F UART EZ & RLERNEF .

IHF Rx, AEHRRREHESERNED, £F RXFUBEMZNB LT, S@iS s TS
AR EH E UART_EVT_TYPE_RX_DATA S5 UART_EVT TYPE_RX_DATA_TO
(BB Y&RE—%#HIEARE FIFO Threshold i) .

NF T, AMZBRRERS MRS HMED, MRVRMEREE X cfg. use_tx_buf
FALSE, Tx E%, TTIXIARM &KL hal uart send buff (uint8 t *buff,uint16 tlen), IMEHHT
RIEEHE, RECAEE,

MBIIE L ATEERE cfg. use_tx_buf 3 TRUE, A cfg. use_fifo 5 TRUE, B4 TXx 45

&, WEER T EREEIEA hal_uart set tx_buf(uint8_t* buf, uint16 t size)f2E Tx £&

17, Z 5 8{E A hal_uart_send_buff (uint8_t *buff,uintl6_t len) & %#4E, thAHZFEIER
E, RETHzEEBEEIEREH Y UART_EVT_TYPE_TX_COMPLETED =4, KARF
RIBRE M IZE M.

3.3.13.1 &%
3.3.13.1.1 uart_Evt_Type _t
NFRTEH, EERHSME I TEGFLRZ—,



UART_EVT_TYPE_RX_DATA

UART Rx $iBmr 4,

UART_EVT_TYPE_RX_DATA_TO

UART Rx $iEst%, UGB,

UART_EVT_TYPE_TX_COMPLETED

UART Tx &5 M.

3.3.13.2 HIRELEH

3.3.13.2.1 vart_Cfg_t

UART ELE S5,

GPIO_Pin_e | tx_pin BRE TXEH
GPIO_Pin_e rx_pin HERXEH
uint32_t Baudrate BERRESE
bool use_fifo =G {EH FIFO, BiUEHA.
bool use_tx_buf EAEHATXERF NRFERER, Tx ARPER
uart_Hdl_t evt_handler R E OHERE.
GPIO_Pin_e ts_pin HAXFH
GPIO_Pin_e cts_pin
bool hw_fwectrl
bool parity
3.3.13.3 APIs

3.3.13.3.1 int hal_uart_init (uart_Cfg_t cfg)

AT UART t&34iat, B EMRBFEREZEAUFEA, BULETNER, SFRE
IR

® I

il SHE 1A

uart_Cfg_t cfg FOEERER

® REE

PPlus_SUCCESS 2R

HAtdE

HF<error.h>




3.3.13.3.2 int hal_uart_set_tx_buf(uint8_t* buf, uint16_t size)
RE TX &7, WRYRAHRE cfg. use_tx_buf 5 TRUE, RFEFEMNIT.

* 3

XA SHE Wi AR
uint8_t* buf SEREMNEFIES.
uint16_t size ZFERN,

® REE
PPlus_SUCCESS ZFEER.
Hith#g S F<error.h>

3.3.13.3.3 int hal_uart_get_tx_ready(void)

ATHRTE FEN X FREETH, HEREE TXZEER,
o ¥

o

® R[EH

PPlus_SUCCESS TX ZHITT AL

PPlus_ERR_BUSY T i,

3.3.13.3.4 hal_uart_send_buff(uint8_t *buff,uint16_t len)

Tx ZiEEIE, MRABTER, RECEE, RETHIEAZBNIRE, MRARTER,
HAEPHE, FUBEHTH AR EAR MY UART_EVT_TYPE_TX_COMPLETED ${£|:
o iy

it SHE Ui A
uint8_t* buf BERXEEIE.
uint16_t len RN,
® REE
PPlus_SUCCESS 2R
Htb#uE % #<error.h>




3.3.14Key Scan
TBD.

3.3.15Flash

3.3.15.1 &%

3.3.15.2 #iREM

3.3.15.3 APIs

3.3.15.3.1 uint8_t flash_write_ucds(uint32_t addr,uint32_t value)
ATRASE flash, FAA#biESERE Y 0x0000~0x3ffc, #8H, ISt Bk
o 5%

it S 15t B

uint32_t addr Flash #h#it (0x0000~0x3ffc)
uint32_t value B A flash #J{&

® R[EH

PPlus_SUCCESS BN

Hith#g S F<error.h>

3.3.15.3.2 uint32_t flash_read_ucds(uint32_t addr)
AT A& flash, A AHLESERE B 0x0000~0x3ffc, B ILSEREIRE
* ZI

it SHE i B
uint32_t addr Flash #i#it (0x0000~0x3ffc)
o RE{E
Oxfffffff Flash 18 J4 Oxffffffff =i & 1t $Ei=
Hth#E Flash it A9 %1E




3.3.15.3.3 void flash_erase_ucds_all(void)

BAFHEFERESTS flash, FHAHHESEE 5 0X0000~0x3ffc
o iy

VEL_J

e
o

2 € i A

of

® R[ElE

3.3.15.3.4 uint8_t flash_erase_ucds(uint32_t addr)
BT AP Bk it iy sector, AT E G 0x0000~0x3ffc

° H
x 4% B

uint32_t addr Flash #hilt (0x0000~0x3ffc)
® R[EH

PPlus_SUCCESS BRI

Hitb#(E S <error.h>

3.4 {KEREEIE
PHY62XX &% X IMRH A FAIRIET . KER1EIUF] Power Off 125

X TFARRIRT, SDK W TARIRFIREE#ITRPERE, HBIMFBERERFFLLLARR, MR
NARBERENIRLLEARR, TSEEVHTRE.

xiF- Power Off 23, SDK #&fit API FiT# A Power Off &3, JFETNBESHEE
3.4.1 (EEEFNSRLEARNAR

ATLAE MDK BYI B > Option XFiEHE-> C/C++IAE > Preprocessor Symbol->Define {7 E :

CFG_SLEEP_MODE=PWR_MODE_SLEEP fEREIRER




CFG_SLEEP_MODE=PWR_MODE_NO_SLEEP | kbR

3.4.1.1 Application Q[{al3z&I{KAR

R RS O] OB R PwrMar =Ry 5 R BRER A IEHIIN, FEEZEAZ MOD_VOC AT
HEERTI R 25 SCPR AV 4%k, MOD_USRO 2% rfPhy, AT M AERE
MOD_USR1 XK IX FEytESR, BEESE XIESHIEH D!

RGRBESENT:

/ JEEH RS
hal pwrmgr register (MOD USR1, NULL, rf wakeup handler);

/ / BLRZR IEARHR

hal pwrmgr lock(MOD USRI1);
/ /LA RE AR

hal pwrmgr lock (MOD USRI1);

3.4.2 Power Off &R,

MREBH N Power Off #83%, T |)iE & % hal_pwrmgr_poweroff(pwroff_cfg_t cfg)ik A\ B
ik, S cfg BTHE BMEE pin,

7£ Power off IR\ T, ZRZ:4bF Power off JR7, Power off Z BTAY BLE | #& s & EEE S W
T, REE RRSGHEY TABE.

3.4.3 fHXH APIs
3.4.3.1APIs

3.4.3.1.1 int hal_pwrmgr_init(void)
RIRFIGIE o

* I

7

® X[EE

PPlus_ SUCCESS 2R

HithHuE % Z<error.h>

3.4.3.1.2 bool hal_pwrmgr_is_lock(MODULE_e mod)

ERNRER (EFSENARER) 2EEIEAR.
* I




eIt e P
MODULE_e* | mod BE D,

® REE
TRUE TZAEREE I RER
FALSE TZARR VT IRER

3.4.3.1.3 int hal_pwrmgr_lock(MODULE_e mod)

RREREE |FRER
® S
%7 e AR
MODULE_e* | mod 1BE D,
® REE
PPlus_SUCCESS 2R
Hib g % ¥<error.h>

3.4.3.1.4 int hal_pwrmgr_unlock(MODULE_e mod)

TR A FRER

® S
il SHH A
MODULE_e* | mod 1D,

® R[EE
PPlus_SUCCESS 2R
Hith#E % ¥<error.h>

3.4.3.1.5 int hal_pwrmgr_register(MODULE_e mod, pwrmgr_Hdl_t sleepHandle,
pwrmgr_Hdl_t wakeupHandle)



ERIREERGUIM, SRR, EMAREERE, JEMRELERE, HPEREL
T, RERFRECIER B A TESE, MRAFRRE, SHREN NULL,

* 3

i) R 15t
MODULE_e* mod &R D,

pwrmgr_Hdl t | sleepHandle EEERE, HFARRZBISERIZEE

pwrmgr_Hdl_t | wakeupHandle | EliEE& %, MARREE 2SS EBIZEE.

® REEH
PPlus_SUCCESS B,
Hb#E % <error.h>

3.4.3.1.6 int hal_pwrmgr_unregister(MODULE_e mod)
REMARIREER GO

o T

il SHH 1A
MODULE_e* | mod BEID,
® REE

PPlus_SUCCESS B,
HitbEE % #<error.h>

3.4.3.1.7 int hal_pwrmgr_RAM_retention(uint32_t sram)

LB RIRIT R P RETSIRITHY RAM, Bit 0~4 3L, 7353 RAMO~RAMA4, 40RX K2 A9 Bit 25
1, X3 RAM FEARIRS D EIREBRSTF, WRHI 0, BAKRLEF, HEEEX.

e 5%

e il SR il
uint32_t sram e BERERIE IR P BE SR IFHY RAM, Bit 0~4 B, 433

N RAMO~RAM4,

® R[ElE

PPlus_SUCCESS Ipau




HithEE % Z<error.h>

3.5 Libraries

35.1 XHRF
ET AR flash MEBRXMHRE, ZXHRGHRH—HRD AP, 335 16bit X+ 1D,

XfrEH, % 5. k. UMEXHRGER, SRR

3.5.1.1 &R
3.5.1.1.1 FS_SETTING
FSBHRIEXKE ZEEXUMEIENEETRE MRREFNINEGFRICEKE 16 75,

FS_ITEM_LEN_16BYTE BEILRKE 16 715
FS_ITEM_LEN_32BYTE BEILRKE 32 FT
FS_ITEM_LEN_64BYTE BEILRKE 64 F15

3.5.1.2 ¥IREM
o

3.5.1.3 APIs

3.5.1.3.1int hal_fs_init(uint32_t fs_start_address,uint8_t sector_num)
REEZEVRAXGRE, ZRBFRERGVRERRRE, REIBESEHIE.
o 5%

i) SHHA 54 AR

uint32_t fs_start_address | FS jiZiathilt.
TR 4096 FXFF, ZiE EARMEMFERE R
5-‘%0

uint8_t sector_num FS BX %2, HiE3~78,
2451
% FS i 4 MBEKX, feifbiit b 0x11005000
hal_fs_init(0x11005000,4)

® R[EE

PPlus_ SUCCESS IR I,




Hith % Z<error.h>

3.5.1.3.2 int hal_fs_item_read(uint16_t id,uint8_t* buf,uint16 _t buf len,uintl6_t* len)

BEEFS Xt

o S
i SHH il
uint16_t id BEEUC A id,
uintg_t* buf £\ buffer i24abilt .
buf_len buf_len £\ buffer &ZI5KE
uint16_t* len XK FRKE

® R[EE
PPlus_SUCCESS MR I .
Hfth S <error.h>

3.5.1.3.3 int hal_fs_item_write(uint16_t id,uint8_t* buf,uint16 _t len)
BN FS X,

* ZI
il SHH 5t AR
uint16_t id BSAXHR id,
uints_t* buf £\ buffer &5k,
uint16_t len £\ buffer 8K E
® RE{E
PPlus_ SUCCESS IR I .
Hith#E S #<error.h>

3.5.1.3.4 uint32_t hal_fs_get free_size(void)
FS o] R XM EIEN =B XN, BIAFD.
* ZI

7z



® REE
FS o fFfEXH=(8), B AFT.

3.5.1.3.5int hal_fs_get_garbage_size(uint32_t* garbage_file_num)
FS EMBR IR KN, BAAFT,

o S

KA SHH il

uint32_t* garbage_file_num | EMIERSUHERIEE.
® REE

FS EMBR AT S =8, BALAFT.

3.5.1.3.6 int hal_fs_item_del (uint16_t id)

AR ST A
® S

il SHH % BB

uint16_t id HBR SCA4Y id.
® R[EH

PPlus_SUCCESS 3R

Hith#E % <error.h>

3.5.1.3.7 int hal_fs_garbage_collect(void)

AR E, K FS REZMBREYSCHFT B B B

ZRBZBHENFS, ERNENBEXETERREE, RNENRS.

27 CPU =R H garbage BRZ T, FUTHEMEMR. FS RKINEFHEXRR.
* I

i

® X[MEE
PPlus_SUCCESS MR I .
HAth & % <error.h>

3.5.1.3.8 int hal_fs_format (uint32_t fs_start_address,uint8_t sector_num)



KR FS, FIEXHHIERR, RABEE.
WMRBIUEM, BIE CPU ZREIER, FUTHEMEM. FS KNEFHXR.

* 3

KA S A il

uint32_t fs_start_address | FS #igHb il .
FE 4096 FHXIFF, ZiE) EAREFEMERE A
5_‘%0

uint8_t sector_num FS BX#H=E, HXE 3~78,
241
¥ FS o 4 NEX, &gttt 4 0x11005000
hal_fs_init(0x11005000,4)

® REE
PPlus_SUCCESS 2R
HbEE S Z<error.h>

3.5.1.3.9 bool hal_fs_initialized(void)
#38 FS MRS .

* ¥

i

® REE
true E¥E, TUER.
false R¥NAlL, REEBER.

3.5.2 HHARYIE
KA FEHIRE, datetime_t ARFHEIFAAE, ZEEAEEZTHRS, % osal_timer Ik
51, NIMEEBNER, FHiRM AP BT ERIRAERE.

3.5.2.1 &%
3.5.2.1.1 USE_SYS_TICK



TRUE 5 1 osal_sys_tick {4 BHEhEOETTEL, FEfER RC 129 32K A $MIRAY
BT, osal_sys_tick fEAZIIRER tick B, BFRSHIBE
FALSE £ 3 RTC TT i3 AR SRy BT EL

3.5.2.2 BIRLE

3.5.2.2.1 datetime_t

B AR B AV BHEAE =

uint8_t seconds .

uint8_t minutes 5,

uint8_t hour INEF (0~23)
uint8_t day HHf (day of month)
uint8_t month B#H (1~12)
uintle_t year F,

3.5.2.3 APIs

3.5.2.3.1 void app_datetime_init(void)
B AR, BEAERN A task Mg RHEIEA .

° 5%
o
® R[EE

7.

3.5.2.3.2 void app_datetime_sync_handler(void )
BANARSERE, ER—0HEART—X (FEH/NF—0#) . AEREHNE

o




3.5.2.3.3 int app_datetime_set(datetime_t dtm)
1RE dtm 1% B RGERIEE).

® S

e SHH i B

datetime_t dtm FERENNEE, BRI
® REE

PPlus_SUCCESS BRI,

Hthda S ¥<error.h>

3.5.2.3.4 int app_datetime(datetime_t* pdtm)
PREY BT R G 8]

o S

E il S it B

datetime_t* | pdtm WS, MRIREIRY, pdtm SWEANEHNER
Geiia).

® REA

PPlus_SUCCESS B

Htw#a HZ<error.h>

3.5.2.3.5 int app_datetime_diff(const datetime_t* pdtm_base, const datetime_t* pdtm_cmp)

EEREAN A E), REREE, BT



KA SH# 1t AR
const pdtm_base | #%ELERAIRT[E],
datetime_t*
const pdtm_cmp) | LT ESETE], AR A pdtm_cmp — pdtm_base
datetime_t*
® R[ENE
int el EE, MRHLRAOREIELEFT, BLIREE

3.5.3 HMFFE
PHY62XX Font library 2t £ i85, AR E K THET R

TPETT RS

® PHY62XX Font library + API
B FEERBER AP RE, REETFEREMN, UTF-8 fi#tfr A 2 bitmap #2111
B ) Bitmap £z 1 SCRE AR TE B SCFE

® PHYB2XX ZEEFE

B RERSFEEARZIE S FPE, {F Unicode AL CA-FIi (BMP 0x0000~0xffff)
AT LR P 7 B EAE R AER LS, R A DR R S T B E TR, A
Ko

B X Fr, ATRASZER 2009 fRAS ) 3500 B HEAE T % .

B PSRRI R U SO Cbind) T SC A (res)

3.5.3.1 APIs

3.5.3.1.1 void* ui_font_load(uint32_t flash_addr)

IR, B CRERAE N flash BIFREINE, TN a3k 83— N FEAW, ] Lhd
%A RN FH 25 ui_font_unicode()3REX Unicode 5] bitmap.

o Y

=

KA SR B




uint32 t

flash addr

AR Flash S

® X[E{H

R[] voids R F AN, AR EUE v NULL RIR IR R

3.5.3.1.2 int utf8_to_unicode(const char* utf8, uintl6_t *unicode)

1§ UTF-8 T ERELIR Y Unicode 7,

o i
HA 4 L]
const charx | utf8 HINSH, WK UTF-8 7455, LU0 \07 53R,
uintl6 t * unicode S8, Ffh UTF-8 153/ —4> Unicode F45F -

iR B

Y
R[] int 2890,
0:

TR TN 72 Bt S BN R -

1"n:

RIRFEHIRAG— Unicode F4F,

Xt N ) UTF-8 F- 45 B AT H FE n N0

3.5.3.1.3 int ui_font_unicode(void* font, uint16_t unicode,uint8 _t *bitmap)

4 Unicode F A7 3REX bitmap il .

o Zi
eyt 4 L]
void* font FEER)IN
uintl6 t unicode Unicode 4%, &N bitmap
uint8 t * bitmap Unicode FZ4F ) bitmap.
HAZ 1 073 N pr(E B, 0 4 R CUSEEE N
bitmap ¥ .
FA1 073 HARPZE:
ByteO: bitmap ¥l v /&
Bytel: bitmap ¥ &= &
Byte2: bitmap S bR 2 %

Byted4: reserved.




® R[F[{E
iR[A] int 287,
0: BRI

FABBUE: R,

3.5.3.1.4 const char* ui_font_version(void)

A 18] i FRRCAAS SR R SO A R
o ¥

o

® X[EE

const charx FEHFFFH,

4 BLE

4.1 GAP
BAAEEEXH (GAP) !

Ble (il iX iy GAP E AR BipRIRR, BmRERI. Bk, K1EE.
MR EEEMAFECE, AT ble thillik B A D REITZ I GAP AR, X
ERHBINTULHRE.

GAP EREEATHE M AR —:

® Broadcaster | HEE—AT DUERMN—EE BHRE,

® Observer  INF —oJ T BEE, ERRACEIEZENRE,

® Peripheral  M# HOEEN RS, JUERDEEREREPEML.

® Central FH
EH1EREMN.

R BRI REERE, AR SRS S




AHRBNEFRINFERSES, MligEl BRENEEE, NEILFNAEMRE—

RLIERNEE, TRARBHEEIEME — LN EE, mEgEa. REE.
FHRETBEIRER, SERMYLLZERREIERK ScanRequest, RJE MUK E HYEHEE]
NAFH, FRAFMEIN ScanResponse, FHIWEIFHERIN G, EHEXE—NTTIY
B ERAIMNOEE, XRMEREAUNEERE. W, EVTMEMIAERESTE
BERIEKR, EEEREETE—E5H.

EEZER—ER BLE REMNEZERFERAGYE, MMEEERAFENEERL
HiE, ARET—EBRNEEEFEANNGEE. (HRELEFEYIR)  REEEREE
TR EREABIERZ AEESNY, RERENASENREY, ANMEEEASEER
B ERIERARIEE, EEERRER MEESHZENNEER, EEiERIM
1.25ms AEAL, EZERAEA 6 (7.5ms) ~3200 (4s) ,

MINER —X NS EARE T UEMNBIE S TEEEG, X6 TMIELZHRE
B, MRELEERERIEN, o DUEEPNTEEN B8R, MTPEIE.

EEBN —XER P AEESHZEANRAATNER, MREDL T X E
(XMEMBELLZ 10ms) MXAMNNEZEFMSF, RECAAZTREE, REZRE
BRZ, EIEBRASERELZE 100 (100ms) ~3200 (32s) HHbh, BREMLIAKTHRH
EZERANNEZER=EZER* (+MIER) 1.

ZeEE—RAEEINERNEEYD, BENERLIET HES, —BEEEY, B
MREVATEX, HENZTMRE, ERMEERNTS, ERMNEAS, SMRIEBEK
S RHEAREMENLE. ZAR— 1 EEHIE 21000000, o] IXFEHLA M
—MURRESERAE SIVRELZEHNBRE, AREIMRERATINE
INEEERE. BT ZEAT, B—XSMRAEN AR TR, ble L2 H F
I, AR IREZEEIKANZERRES, XWRHERABE, i
TR S E RN PR SERINEIAME, MARRSXEENTRENNTELRE.

4.2 GATT

GATT(Generic Attribute Profile): BRAEMEEX M, SEBMMNATT)EM L98, KEM
R AF S SRR T — L@ B AR ERAER.

4.2.1 YMRISEIREIEXARSS

REFN BRI SDK LB E KRS -



@i BLE-Uart /N Bt — RS, HFEES. Notify, Indicate =FhK A A4
NRIEN

42.1.1 EIRMR
BMRA—" gattAttribute_t REVAVERSEA, B3

® IiR%.

® 43fE 1 EM(GATT_PROP_WRITE_NO_RSP| GATT_PROP_WRITE),

® HHHE1ME

® HIHAE 2 BB M (GATT_PROP_NOTIFY| GATT_PROP_INDICATE),

® IE 2 & Fimtd M A B #5& £5(Client Characteristic Configuration Descriptor).,
® IHif{E 2 MfE.

BN RIESX SDK fFIrEERES.

static gattAttribute t bleuart ProfileAttrTbl[] =
{

/7 RS

{
{ ATT BT UUID SIZE, primaryServiceUUID }, /* type */
GATT PERMIT READ, /* permissions */
0, /* handle */
(uint8 *)&bleuart Service /* pValue */

}y
/) P 1w (5, G- B ED
{
{ ATT BT UUID SIZE, characterUUID },
GATT PERMIT READ,
0,
&bleuart RxCharProps
b
/) AFOEE 1 1
{
{ ATT UUID SIZE, bleuart RxCharUUID },
GATT PERMIT WRITE,
0,
&bleuart RxCharValue[O0]
b,
// FFFE 2: FIE (Notify)
{
{ ATT BT UUID SIZE, characterUUID },
GATT PERMIT READ,
0,
&bleuart TxCharProps
},
/) FEEAE 2: fH
{
{ ATT UUID SIZE, bleuart TxCharUUID },
0,
0,
(uint8 *)&bleuart TxCharValue
},
/) O 2. FF i FE A E 6 #F (Client Characteristic Configuration Descriptor)
{
{ ATT BT UUID SIZE, clientCharCfqUUID },
GATT PERMIT READ|GATT PERMIT WRITE,
0,
(uint8*) &ébleuart TxCCCD },




4.2.1.2 EESCIIRIEREL
SEREMREEZE, BNBEANKRS, FEEIMESEIARE, T AXIS REANR
.

4.2.1.2.1 bStatus_t bleuart_AddService( bleuart_ProfileChangeCB _t cb)
BFARMARS, FELIMIATIIRE:

® i link status FEIE, AT RAERRSAIBE.

® IMARS, BEEMINAREZIEEMR. GATT lRSEIERE, SKIRSHVEM.
o RENAEMNERAREIES ATEEAE.

4.2.1.2.2 static bStatus_t bleuart_WriteAttrCB( uint16 connHandle, gattAttribute t *pAttr, uint8
*pValue, uint8 len, uint16 offset )

EE&%, MRz Central iy S (Write & Write no response)igfE, HHBEMED, XTRHE
B 1MERE NTHIEE 2 NE I LEERERRAFTFNSERE.

BASSIIESEHIRERE,

4.2.1.2.3 static void bleuart_HandleConnStatusCB ( uint1l6 connHandle, uint8 changeType )
ElERE, MRy link status 923,

4.2.1.2.4 bStatus_t bleuart_Notify( uint1l6 connHandle, attHandleValueNoti_t *pNoti, uint8
taskld )

¥, HT &% Notify 25 Central,

4.2.1.3 NAREERRSEO

N FE7ER B Task #1441k ®£0E A bleuart AddService() i %t 7& BLE-Uart §I52 27 % £
bleuart_Init()iEH.

4.3 OTA

OTA B[] Over the Air, 5H9-2i8id BLE L& FHREFHITIRE, PHY62XX Ay OTA R{t—F
TEIUEHNEHSFRHEATER, FREFENHEHHR. TEXHEFHR. OTA
bootloader %% .

° HAEMHFE
SRR AR, THEMEFRRMEF R



RIS AT

FHRFFEXM, FRXHFHEXEAFEEFRARGRIPK, TNV X, &
BZRPBEERP, OTA FRIBRAS X I X E R

OTA Bootloader F4k

FR OTA 5| SREFIUUEBERE—MIEFANN AEGHER, BEXHITXEBAFE
TR, MRFBEARZXE, 155 %H5]7E< OTA_upgrade_2ndboot>, OTA
bootloader ARz 5, MAEMHthERIN, Frld, 7ESTAK OTA bootloader AR =
fa, ®REH#TR ABRSHHER.

4.3.1 OTA &=
N ABEHHRIIEFTEA OTA R Ti#iT.

B=MTETT AN OTA RS

REWB Y FAE M, MR ABEHRIRSENNES T OTA Bootloader E 4, ABARE
reset 5{F B Z FEIAHEA OTA =,

ENARNT, Bid OTA App Service MIIERTTIAE R Gt N\ OTA 1R, ZFFOTAH
N ABEHZERME OTA App Service, BiZi% Service, host 3iZARSE T HUSFIEE XX R
Hl N AE Bk 2] OTA =

F=MEXBEREAATRES, BERBISIRFFE 10 RSN OTA ER,

4.3.2 OTA Resource #ER
FIBE S FH RIS FEF Z7E OTA Resource T T 17,

N AR B 1T OTA App Service A9354 0] )ik A\ OTA Resource =T

4.3.3 OTA Service
N AEHFEEME N TR~ OTA Service, 1&id1% service, host o PUBid ap 1= H1% & Bk
# %] OTA 11,

UUID: 5833ff01-9b8b-5191-6142-22a4536ef123
PRIMARY SERVICE

Unknown Characteristic 4

UUID:
5833ff02-9b8b-5191-6142-22a4536ef123

Properties: WRITE

Unknown Characteristic w

UUID:
5833ff03-9b8b-5191-6142-22a4536ef123

Properties: NOTIFY
Describtors:

2 10



OTA App Service f{a2{irF SDK\components\profiles\ota_app

4.3.4 OTA Bootloader
OTA bootloader @ —4 5| SfEfr, BIIZEF O LMY BEMAIMEL . iz A E AN
#H. mnEMIEIMNE OTA Ihee. OTA resource I8k, 1ZEH7E OTA B TSIE1THE RAM 95
X, N AEGS|ISTEZ FEBEN RAM (9 HI1, FrE RAM XHEN AEIE.
OTA bootloader £ AEMK AZH SR, X2AUTILFER ($3F 512KB Flash & X _E ik
K) , SIFAER OTAER, NABEGATEMTTEAZE:
4.3.4.1 OTA Dual Bank Has FCT
AR A EHERER flash EFFRERNITFRAY 128K =[8), FFH 4 FCT EEF (Thee MK E
) B RFFEET 120K (8], XFHETAY Flash HbikiR g 40T

512K fRA
(Dual bank) (Has FCT)
Reserved By PhyPlus 00000~09fff 40k
OTA bootloader 0a000~11fff 32k
FCT App 12000~2ffff 120k
App BankO 30000~4ffff 128k
App Bankl 50000~6ffff 128k
NVM 70000~7f£fff 64k

4.3.4.2 OTA Dual Bank No FCT
hiR FAE R SR flash _EFFEEFANSHREY 128K 288, (B2 REIMIEM4 FCT B4, XFh
&3 Flash iR STa0 TR

512K fAS
(Dual bank) (No FCT)
Reserved By PhyPlus 00000~09fff 40k
OTA bootloader 0a000~11fff 32k
App BankO 12000~31fff 128k
App Bankl 32000~51fff 128k
NVM 52000~7f£fff 184k

4.3.4.3 OTA Single Bank Has FCT
ZARI A AR A E - FHRE 1 3 128K Flash Z=[a], B IEIR 4T IhEEM I E 48 120K
=8, ZA&EI Flash Z[E]BREFINT

512K A
(Dual bank) (Has FCT)
Reserved By PhyPlus 00000~09fff 40k
OTA bootloader 0a000~11fff 32k




FCT App 12000~2ff£ff 120k
App BankO 30000~4ffff 128k
NVM 50000~7££££ 192k

4.3.4.4 OTA Single Bank No FCT

AER AN BEMFFEE 1 3k 128K Flash z8[8], FRERFHEENKE M=, %iE
T\ Flash 2 [EIBLES AN T

512K A
(Dual bank) (No FCT)
Reserved By PhyPlus 00000~09fff 40k
OTA bootloader 0a000~11fff 32k
App BankO 12000~31fff 128k
NVM 32000~7f£fff 312k

4.3.5 BINE OTA

OTA XHMEEHAMMEFHE, X TNEEKXE OTA, FEEW PC TEX K AE TN
#, FEARBBAENSHRE, NEAAEEARIEMIEMELN OTARFX A, WRENR
AILE, ARIESREERRC.

4.3.6 Y{AJSCIR OTA

MR RS OTA Bootloader, AT #1T OTA e, WTNABEMHXIE, TEME
OTA App Service, {#5K FE#aE5%H OTA Bootloader #1173 & .

4.3.6.1 N FAEHSFD] OTA
N ABEHEZEEME OTA App Service, —&RiIRFAMNS R A Task ¥ia1L AT R MNEIZAR
% ESEFEFIRES:. SDK\example\ble peripheral\otaDemo

REREAR WT:



void otaDemo Init( uint8 task_id )
{
otaDemo TaskID = task id;

/) B RIS

// Initialize GATT attributes

GGS_AddService( GATT ALL SERVICES ); // GAP

GATTServApp AddService( GATT ALL SERVICES ); // GATT attributes
GATTServApp RegisterForMsg (otaDemo TaskID) ;

DevInfo AddService();

otaDemo_ AddService();

ota app AddService();

// Setup a delayed profile startup
osal set event( otaDemo TaskID, START DEVICE EVT );

437 BEENHEMFM OTA bootloader
JHIT PhyPlusKit . H 843 Phyplus $85 a {448 ml ULk AT W FH [l 144 A1 OTA Bootloader 1)

ka5, B HES % PhyPlusKit {4 FHTE B FI6e 5 5% 1 fd FH S0k .
4.3.8 OTA B&
BERIREI OTA EE=/HE:

® 7% OTA Bootloader 3£15 ota.hex, IR 7T MAERA hex x4 (For 512K flash ix
AHIREH)

® [ HEMHEIN OTA App Service: ota_app_AddService();
® &id PhyPlusKit 53 PlyPlus 55831785 R M%TE .

RN EFBRZE, TBEREHE 0S AR PHYApp #4782 AE HE RIEX M (tbi
FEXM) BFREH.

5 HHIFER
1E SDK FHRAE T 22 Fiors i 617

@: BIFEA] ALETF K PHY6200 32 V1.4 IR L FRRAIE T
@: HIFEE LALETF & B PHY6200_48 Bracelet_V1.0 & M FARAIE (T

®: BFIFEA] IETF KR Phyplus_BLE_Mesh_V1.0 X & I EFRAIE T

ble_peripheral

alternate_iBeacon alternate iBeacon #:4 o6
ancs SEHYE Bt (ANCS) BilFE D006

blel2C_RawPass 12C FZAEHIFE 0IeJe)




bleSmartPeripheral 2%4 BLE Peripheral f5il#% D6
bleUart-RawPass UART iZ & 72 0JoJe)
eddystone eddystone 5 D6
HIDKeyboard HID fl#2 Q06
hrs Heart rate profile J&E 7~ 2 D06
iBeacon iBeacon f7lF% @JoJe)
otaDemo AN OTA JER B FE 06
pwmlLight @i BLE Ay &4t PWM HET LED ¥ | @O
VA
RawAdv A HL ) R, AT ELBERN | 006
— RN
Sensor_Broadcast 0106
wrist Lra ke, HTEsh T3 —RM N @)
wrist_aptm T AR, @it AP Timer+OSAL @)
Timer S SIE PR 5 R B A
XIPDemo I3 SR EOR BRI AS B IE AT @0
? Ij\]*IK flash 115112
OTA
OTA_internal_flash OTA bootloader ©10J6)
OTA_upgrade_2ndboot | %Fk N H, HTF2% OTA bootloader 006
H &
peripheral
adc ADC IRZ)) N FH F471 06
ap_timer AP Timer 3X 31 5 FH A4 0Jele);
fs XA R BRI ©lele;
gpio GPIO 778 olefe);
kscan Ax4 FEEE N2 @
lcd_ST7789VW 240x240 TFT ¥ Bt i~ B 2 @
pwm PWM 772 olele)
qdec QDEC 7= BiF5 olefe);
spiflash AR SPI JE R IR @
voice TH R AR A @
voice_sbc SBC # 201 & KA Y A R 51 2 @)
watchdog E 1R OJOJE)




