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2 {RiEFE
SDK $R{Ht—ETIRERF, il TRTLASIEAEFT AR L IERSE(T, (ST EseplfeR s
%, HITEECHRTR.

BTE TIXETmFERG], FESEEFIET sl MTVEFHTRRELN, SResRE
TR AR IR AR RTIRE.

2.1 SDK BR%i3

PHY&2XXS5DE

| components ;SDEZEAF, IEBLE API, GATT Profiles, b EfFIREhFnE- e £
| _example S FIFP=
—ble_ central H
—ble peripheral ;
—Elternate iBeacon salternate iBeaconﬁ'ﬁu
—ancs B ﬁ%-ﬁ%‘:’jﬂ. (aNcs) ﬁu%
| b1eI2C RawPass ;T2ciE R FIEE
—bleSrr.a;tPerip'neral :géPeripheral'ﬁuﬁ
—bleUart-RawPass ;URRTIEEFITE
—eddystone ; eddystone'ﬁuﬁ
| HIDKeyboard ;HIDIFE
—hrs ;Heart rate profile;";izﬂ_{"ﬁﬂﬁ
—iBeacon ;iBeacon (T2
—otaDemo ;EREAE MloTaiE R FIFE
—pwmLight ;iEd e S ml et iTLED R E 1R A 2
__Rawhdv (EEBRMIERRE, ATX&RERN —£MNEA
—SEnSDI_Eroadcast H
_rist (e, BTiEsFR—ENEA
—wrist aptm (ETEESER, BiTAP Timer+05AL TimerE IS {$3r = BYETEF
L XIPDemo cEE R R B RERAT R ERET T A r1aenfIFIE
—CTR ;
Izgm internal_ flash sOT& bootloader
TA:J.pgrade_anbDDt ,%%IEEH .EHT?%EOIA bootloadergzﬁ
—peripheral ;
L adc ; noCIEE I AR I
—ap_timer ;P TimerZREhEE AR FEF
s ARG
L gpio ; GPIOE A FIFE
—kscan ,4x4§¥gf§ﬁ<ﬁﬁ%
| lcd STTT89VW ;240240 TFTERERFIE
—pw-rr._ ; PWH@!: ﬁ'\'ﬁﬂ%
—dec ;opEciE S FIFE
_spiflash s FHEEsPTIE R BIFE
—wvolce VEEFREERFRE
—wvolce sbc ;SECHEFLIE S RERIEERFIFE
—watc'naog JEEERTIRE
L 1ib ;LM A, BEREFDURES. TE
Lfont c FEAFECHRAE S
L misc :ROM symble tableTHEEES

2.2 FRIRFTRmEHG

BAMRE=FFTRIR, EHHM 32pin TENFFARIRAE 1 iR, FTRFY EI8E
SOIE, 48pin HEE HHIFRIRXIRE 2 BIFF &R, ZFFARIRER T INREERES,
64*128 SRR OLED FR, (OF(EREE, TASER LED T, ##E, SPIFFlash FEFHHh
%, JLABTFHEESZRMAREGIE, LARER. EE—FE/NGING 32pin 3%EE HHIFF A
W79 mesh Fr&MR, SNE 1-3 A7,
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M 3

6200 32 V14

i
20180313

£ SOK FRERIEIRS, |, example BREETHAIME, EFEMEFBE— bin BR,
HAf] hex XANRTHUTHIRERFES, ¥IRERZ sok FIRF R LIERRRIZ S HHITSE
. EFIRFRIAESEED: EiiRE
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2.3 TERAERWKIR

FRINELZ SRR TS BT

e N sbk ZET{EBR.

® &L MDK Keils for ARM FFAEIRE,

® & MDK $TFF sok BRABIRFIRYIN A 4RI XS TR B it TR FHERMF.

2.4 GmFETHR

® fEF3 PlyPluskit TEMRFFAIRELRRAIEMS (PlyPluskit TEERSEFSETIER
{EEFF$ERI: <PhyPlusKit User's Guide.pdf>) ,

®  MiXILSE8AY SDK ZEEE R >example>ble_perpheral WEF—MEFI, EEUl iBeacon, #J
FF MDK TR E 314

» Proj » PRIME > software » newsDK » 3DK_1.0.1 » example » ble_peripheral » iBeacon

s

Matme Date modified Type Size

bin 330720131107 Ak File folder

RTE 330720181107 Ak File folder

Source 330520181107 Ak4 - File folder
| | iBeacon.uvopts 31428 %08 P UWOPTX File 15 KB
kA iBeacon.uwprojx 32472018 3:51 PM fEisionS Project 26 KB
| ramini 31452018 476 P Configuration sett... 1kKE
'E% scatter_|oad.sct ITEMELOTPM Windows Script C.., 2 kB

4

o MEMB, AEREEINLHENSESHHTELL, AERIETRE, BITEF.

o IHEMHEFELEF AR LIS

2.5 FiXRS

BILABIE FAAY BLE THRHTRRE,

® 7 MDK TE#=4%$H, Mk Option for target 381 , ¥JFINEAY option XIEIE.

| $i| iBeacon Sample - ,ﬁi

5

d = e Y@

® 7TE C/C++FRZTAAY Preprocessor Symbols—=>Define BB, FFA&AZE LAY M AYFGmIZE

P

/o
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CFG_SLEEP_MODE=PWR_MODE_SLEEP : {FEe{INFEED, EFEFRIITIIRES,
SETRISEANER, BRCEE{ELTIHTELRE, etk

CFG_SLEEP_MODE=PWR_MOD_ENO_SLEEP : XAEINFEEDR,, BEEHEFRPITE
e, IE—BEATIERERTS.

DEBUG_INFO=1: {HREEIHSE, ENA@BISEROME: P9(Tx),P10(Rx)

DEBUG_INFO=0: XHATEREE.

o FI{AT:

B 5{#M PhyPluskit TEMRR Flash FRERRRIE, EERZAISHHIAFIRIRAY T™
BHEIERE ST, FEZ Reset
B A Flash Erase BINZfE, T™M BRERERHEBF, 12 Reset BEF O
B =5 MDK TE#2HY Debug button, & Image SX4R| SRAM, #H{TELL Debug.,
* ERE:
B FERER Flash, REHITRE, WRE75E5S% PhyPluskit SEF3Y,
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3 &GN

3.1 E&f@h

PHY62XX BIEM4 2RI =585, ROM EB73, OTA Bootloader, RZFHEIH, EHA OTA Boot
loader AEIIEITFE, TEIARMESENIIERIZ.

32 OTA #R=(/Eah:
Bzt ROM | Bocalgﬂéder | Application
6
3F OTA HEZUEEN:
i ROM | Application
7

® ROM EB%: [BEhFH5 S50 Boot loader B Application #[1 BLE 1M¥4% API, SEhiEiT
™ ERNSREEEERHEEN (B8F) RRERENE (KEF) .

® OTA Boot loader: FBF2|S: Application LAKRSME OTA FH%.

® Application: SRS, #EKERD RFFARTIEERESHTE Application BB
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3.2 ERHEE

EHHERE]
[ R FTask:
BLEfB=Task : asic .
WHE =< Link Layer, HCI, BLE GATT Profile&iZ ,
L3CAD GAP, GATT. SM Ul , 1058 , Ianiss)
L
f
g&? < TEES ArEEE
:'_ BLEHMYAS
RTC
— = SRR 4EEKEh AMEEEED Clock
"= = (SPI/UART/I12S..) Key
. GPIO...

s

SDK ;R ERASE=71I RT0S, NIENFEMS T Task &, X3F BLE KZFH, LAT Task
BT, B Task DEISE—MIAKREF— N SHGERY, BRRBIESET
e

R B—REN—ZISA Task, HEUAS (FIF2) —RRRFE—RIA Task,. AWIRE, JME
12541, BLE JIBFEREMIELE, GATT Profile BUNNENEEEESSER7ERIFR Task ST, {ESLARLL
RAESZ BRI LABET OsAL 12409 AP TR EFIE(S.

Tasks
588
(Task ¥J4R4E& Task SEFIMRIERLEY)

LL_Init()

Link layer #J9R4CF0RS R RIS IR R EL,

LL_ProcessEvent(uint8, uint16)

HCI_Init()
HCI EHISAAOIRT RIAYSE A A R R ES

HCI_ProcessEvent(uint8, uint16)

L2CAP_Init()

L2CAP ¥EAAAOXT RIAI SR IR R &Y
L2CAP_ProcessEvent(uint8, uint16)
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GAP_Init()
" GAP ¥ RIRI RIS R R

GAP_ProcessEvent(uint8, uint16)

GATT _Init()

GATT #JUaANXS RIAY AL IR R Y
GATT_ProcessEvent(uint8, uint16)

SM_Init()
SM (Z2EE) YIRS AR RE

SM_ProcessEvent(uint8, uint16)

GAPRole_lInit()
GAP B EXIIAFIXT R AL FRRRER

GAPRole_ProcessEvent(uint8, uint16)

GATTServApp_Init()

GATTServApp_ProcessEvent(uint8, GATT BRSBAIIEHAIXT R A4 TR BR 2
uint16)

WNERFESTIF SMP BPAIREZENNN Bond Manager task:

GAPBondMgr_Init()

GAPBondMgr_ProcessEvent(uints, BT smp B92F
uint16)

3.2.1 OSAL

SDK I2fft—4H ApI, RTRGEEEAYERE, LIEHEIE, Ehi=s, HEE,
APls

3.2.1.1 uint8 osal_set_event( uint8 task_id, uint16 event_flag)

FAFE— Task RiXSEM, ZfF Task IR RESIRIZEE .

o ¥
uint8 task_id 1£55 1D
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410, 81 Bit (IIN—PHEH, — Task BEFPRS

uint16 event_flag
16 NEHFREL,
o R[ENE
0 B,
Hth#(g S#<comdef.h>

3.2.1.2 uint8 osal_clear_event( uint8 task_id, uint16 event_flag)

iR E .

° =%

o £

uint8 task_id £ 1D

410, 81 Bit (IIN—PHEH, — Task BEFPRS

uint16 event_flag
16 NEFREL,
® XEHE
0 BXZH.
EHith#a £ <comdef.h>

3.2.1.3 uint8 osal_msg_send( uint8 task_id, uint8 *msg_ptr)
[E— Task RIEBR.

o Y

9 /76
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uint8 task_id {£55 1D
Uint8* msg_ptr H=lStisian
® XMEHE
0 B,
Htt#& &% <comdef.h>

3.2.1.4 uint8 *osal_msg_receive( uint8 task_id )

EUOHE., 1ZEREUN FBTE Task BUSAHCERERELEEXI RIAYZE44/9 SYS_EVENT_MSG (0x8000),
XNEHRE MR BELER.

WTZEIIZE44F SYS_EVENT_MSG Z e BB iZREGRBUERISET, MERIZBEEH buffer 2i@IL
osal_mem_alloc 5FCHY, BRAERZEEEET osal_mem_free BEHY,

o =

e
uint8 task_id £ 1D

o RMEE
uintg* HEEE.
NULL REHR
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3.2.1.5 uint8 osal_start_timerEx(uint8 task_id, uint16 event_id, uint32 timeout_value)

Fra—" MRS Timer, BKNEBRITNRIRSSFAISERT task KIEX—NFH, 1% timer FEpi—IX
SHZREHMRE, FBEEXK.

o =¥
BH3A
uint8 task_id Task ID,
uint16 event_id H(H 1D, EETIETE Task FHH
uint32 timeout_value FBAJATE, B{u=FD,
® iXEHE
SUCCESS B,
NO_TIMER_AVAIL 25 timer K

3.2.1.6 uint8 osal_start_reload_timerEx(uint8 task_id, uint16 event_id, uint32 timeout_value)
FHE—ARIFE Timer, EABRATRIRFSEHEERN task RE—NSEMH, 12288 timer FEFF
1A 2 RSB E AR BN EIRRIA) task RIXEH, BERIREL osal_stop_timerEx(J{FLEZ

timer,

o =¥
SHE 1588
uint8 task_id Task ID,
uintl16 event_id B4 1D, EETIETEM Task 7HH
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uint32 timeout_value #BAYAT(E], BA{I=FD,
o R[EIE

SUCCESS BZh.

NO_TIMER_AVAIL JEE timer 5K

3.2.1.7 uint8 osal_stop_timerEx(uint8 task_id, uint16 event_id)

{ELE—NZF Timer,
o =¥
SH3A 568
uint8 task_id Task ID,
uint16 event_id 1% 1D, EEEISER Task =B
e XEHE
SUCCESS 5258
INVALID_EVENT_ID Z timer ID HAEFE GRESD) .

3.2.1.8 uint32 osal_get_timeoutEx(uint8 task_id, uint16 event_id)

SREN—MNEFEIETT Timer RIRAGERIASE), RIEERLIHERD,
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uint8 task_id Task ID,

uint16 event_id {4 1D, EEEISER Task 7=HH

o REHE

uint32 FIRAERFATE, NRZ timer FRB/ZEa0, &RME 0,
3.3 fEHIRE)

3.3.1 B

AEDNAFHERIKEIAIIMNEE &I, BMHERENIBESEET 3.1.3.1, BIMELIR
B IKANLASNAIRME T EEURER, AT TENES, XTEMEHESRFAEGS
R, EpE3dTRENMELR MOD_USRO RIRIAS.

3.3.1.1 &R ID
3.3.1.2 MODULE_e

=R 1D,
I N ™
MOD_NONE BREER TELBIRE.
0 MOD_SOFT_RESET MOD_SOFT_RESET #[1 MOD_CPU X/ NI BT 7R
MOD_CPU B, FHEEEN.
1 MOD_LOCKUP_RESET_EN BT,
2 MOD_WDT_RESET_EN EAT TSR
3 MOD_DMA DMA &R,
4 MOD_AES AES f&H,
5 MOD_TIMER Timer &R,
6 MOD_WDT Watchdog &3,
7 MOD_COM BT,
8 MOD_UART UART &38R,
9 MOD_I2C0 12C R 1,
10 MOD_I2C1 12C 5% 2,

13 /76
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11 MOD_SPIO SPI Bk 1,

12 MOD_SPI1 SPI &% 2,

13 MOD_GPIO GPIO &R,

14 MOD_I2S 125 FEHR,

15 MOD_QDEC QDEC (IEAZfRIDES) 1&iR,
16 MOD_RNG BB ETER

17 MOD_ADCC ADC &R

18 MOD_PWM PWM #&E1R,

19 MOD_SPIF PIZE SPI Flash &L,

20 MOD_VOC VOC 1511,

31 MOD_KSCAN Key Scan &R

. VOB, USRO REAAMER 0, TRBLERSRER, BTEEPEINT

&

NFEREFREER, FTLEENARAE, =18

3339  MOD_USR1™8
- Nz FRRINREERNEERRAYPINIERLE,

3.3.2 Clock
Clock Rt F EHZU X FATHEXNECE, SIHERAUATFFR, 32K AFEhRIEESERE.

3.3.2.1 Z8&F=
3.3.2.1.1 CLK32K_e

32K ARz EE.

CLK_32K_XTAL EEIRIMEBERIRIEA 32K BTHPR,

CLK_32K_RCOSC IR AER RC YEORTEE,

3.3.2.2 ¥R

7T

3.3.2.3 APIs
3.3.2.3.1 void clk_gate_enable(MODULE_e module)

{ERERR{HERATRT £,
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o =¥

o
MODULE_e module TR 1D,

® R[ENE

7c.

3.3.2.3.2 void clk_gate_disable(MODULE_e module)
KIATRB{HEERAVRT $,

MODULE_e module RE{FFEER 1D,

o R[EIE
7ce

3.3.2.3.3 void clk_reset(MODULE_e module)
BHEER,

MODULE_e module HER{HAELR 1D,

o R[ENE
%Jo
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3.3.2.3.4 uint32_t clk_hclk(void)
SREX HCLK #E.

o R[EIE
JR[E] HCLK $UE.

3.3.2.3.5 uint32_t clk_pclk(void)
FREX PCLK (B,

* ¥

7.

o REHE

IR[E] PCLK FUE.

3.3.2.3.6 void hal_rtc_clock_config(CLK32K_e clk32Mode)

ECE RTC AURTENIR,

o Y

CLK32K_ e clk32Mode RTC FORTETIR,
o R[E|E
7.

3.3.2.3.7 uint32_t hal_systick(void)
SRISE G tick (B, tick (B9 32bit TFFSEL, AHAIRLLA 625 iR,
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o ¥
7c
e R[EHE

32bit TTRFEERS tick (B,

3.3.2.3.8 uint32_t hal_ms_intv(uint32_t tick)

M E—MEJERBZRIRRTEIE, BN, MASENRL tick,

° =4
uint32_t tick FREXILLAT tick (B, EZRIFENIIEICR FRIRSE tick.
® iR[ENE

EMNBMRIREE,

3.3.3 retention SRAM

RERRRZUT, SRAM AJLURIE R ZERENIRIFEE NMRASEEE, SR sSRAM FILUEIZFF
X, MREEHFRTF, KNIRIGEEZS, RAM BURREBIRE, SUEIESEX.
BENFASIRIESERR SRAM BIEFEERCE retention, —f&fE<main.c>fY hal_init EREUHITHLD
B, B2 API: hal_pwrmgr_RAM_retention(uint32_t sram)

PHY62XX B H 5 HRATFEAY SRAM, BYRERIBESE T

m-

MRS IEAR, KIRE

SRAMO 32K Byte 1FFF_OOO0O0~1FFF_7FFF
XN IR T,
SRAM1 32K Byte 1FFF_8000~1FFF_FFFF
& ol v
SRAM2 64K Byte 2000_0000~2000_FFFF Sl SIS _J-L/L*E;EE
FEisERiMa A fEee, N
SRAM3 8K Byte 2001_0000~2001_1FFF

17 /76
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ABBERTRA, 68

SRAM4 2K Byte 2001 2000~2001 27FF
y - = FHEIE.
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3.3.4 GPIO

124 P10 HBXRAVIRIE, BiEGPIO BRE, L THIRE, GPIO MINERINSEHIKTMER,
GPIO MAFEIR(ESE,
3.3.4.1 iR E

3.3.4.1.1 GPIO pin EEX

Hrh GPIO_DUMMY EX SRR pin, —RAENTTEL pin (3.

typedef enum{
GPIO_POO = O, PO = 0
GPIO_PO1 = 1, P1 = 1,
GPIO_P02 = 2, P2 = 2,
GPIO_P03 = 3, P3 = 3,
GPIO_P04 = 4, P4 = 4,
GPIO_PO5 = 5 P5 = 5
GPIO_PO6 = 6, P6 = 6,
GPIO_P0O7 = 7, P7 = 7,
TEST_MODE = §, P8 = 8,
GPIO_PO9 = 9, P9 = 9,
GPIO_P10 = 10, P10 = 10,
GPIO_P11 = 11, P11 = 11, Analog IO 0=11,
GPIO_P12 = 12, P12 = 12, Analog I0_1=12,
GPIO_P13 = 13, P13 = 13, Analog_10_2 =13,
GPIO_P14 = 14, P14 = 14, Analog |0 _3=14,
GPIO_P15 = 15, P15 = 15  Analog IO 4 =15,
GPIO_P16 = 16, P16 = 16, XTALI =16,
GPIO_P17 = 17, P17 = 17, XTALO =17,
GPIO_P18 = 18 P18 = 18  Analog I0_7=18,
GPIO_ P19 = 19, P19 = 19, Analog I0_8 =18,
GPIO_P20 = 20, P20 = 20, Analog_I0_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,
GPIO_P30 = 30, P30 = 30,
GPIO_P31 = 3], P31 = 31,
GPIO_P32 = 32, P32 = 32
GPIO_P33 = 33, P33 = 33,
GPIO_P34 = 34, P34 = 34,
GPIO_DUMMY = Oxff,

J}GPIO_Pin_e;

3.3.4.1.2 GPIO_ioe
GPIO N EWHECE.
IE BeENRIN.
OEN [=waksfus
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3.3.4.1.3 BitAction_e

10 pin ECEJ9 GPIO tRAEEECE /ITNEE pin,

Bit_DISABLE FLE A GPIO 1,

Bit_ENABLE BCE 9B pin,

3.3.4.1.4 10_Pull_Type_e

BCE pin A9 THUE,
FLOATING BCEAFL LT, pin B,
WEAK_PULL_UP BCE 955 LHL
STRONG_PULL_UP = YN
PULL_DOWN BB L

3.3.4.1.5 10_Wakeup_Pol_e
FCE pin BMREEMRME, LHHOIRAEEE TREOIERE.,

POSEDGE & N EFHARES,

NEGEDGE & 0 T IEDIREE,

3.3.4.1.6 Fmux_Type_e

BCE pin BITHREIRE.

3.3.4.2 #UREE
3.3.4.2.1 gpioin_HdI_t

GPIO I NIE PRI EIE R EUREY,
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3.3.4.3 APIs
3.3.4.3.1 int hal_gpio_init(void)

GPIO TRERYIMAY : ¥IGRIERE, fERERIT, BLEPMULRES.
ZREEEERFVRUIHMRRE, —IRER hal_init\REHIERE, BRNESEFIFE.

LI

Te.

o REE
PPlus_SUCCESS WA,
Hfth#a B#<error.h>

3.3.4.3.2 void hal_gpio_wakeup_set (GPIO_Pin_e pin,|I0_Wakeup_Pol_e type)
BCE GPIO MG : EFHAIRARE A T rEGIREE.

o =¥

GPIO_Pin_e pin GPIO pin,
IO_Wakeup_Pol_e  type IREERET,
o RENE

7.

3.3.4.3.3 void hal_gpio_pin_init(GPIO_Pin_e pin,GPIO_ioe type)
BCE GPIo 18R, BMASERL.

GPIO_Pin_e pin GPIO pin,
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GPIO_ioe type BLE GPIO AMINEREHIH.
e R[EHE
5o

3.3.4.3.4 void hal_gpio_write(GPIO_Pin_e pin, uint8_t en)

AE—GPI0 5 15& O,
* ¥
£ 588
GPIO_Pin_e Pin GPIO pin,
uint8_t en 0: 5o, HfttE: 51,
o IREHH
TCo

3.3.4.3.5 uint32_t hal_gpio_read(GPIO_Pin_e pin)
EEVE— 6PIo RY(E.

o =%

o b 588
GPIO_Pin_e Pin GPIO pin,
® R[ENE

0: KB, 1: BEY¥E,

3.3.4.3.6 int hal_gpio_cfg_analog_io(GPIO_Pin_e pin, BitAction_e value)
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FgE 10 /9 analog 1R,

o =¥
e L]
GPIO_Pin_e Pin GPIO pin,
BitAction_e value {HEREEE <A 10 BY analog &=,
o R[EHE
PPlus_SUCCESS BIh.
Hithgg SE<error.h>

3.3.4.3.7 int hal_gpio_pull_set(GPIO_Pin_e pin,I0_Pull_Type_e type);
®E 10 (W ETHL

o Y

GPIO_Pin_e Pin GPIO pin,

Pull_Type_e type 10 L FHORE.
o REHE

PPlus_SUCCESS Bh.
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Hith#a S#<error.h>

3.3.4.3.8 int hal_gpio_fmux_set(GPIO_Pin_e pin,Fmux_Type_e type)
BcE 10 RYTHREIRT,

° =¥

GPIO_Pin_e Pin GPIO pin,

Fmux_Type_e type 10 B9ThEEET
o R[EHE

PPlus_SUCCESS %I,

Hith#g S#<error.h>

3.3.4.3.9 int hal_gpioin_register(GPIO_Pin_e pin, gpioin_HdI_t posedgeHdI, gpioin_HdI_t
negedgeHdl)
i GPIo RUMINRR, ZET0 TSR ITAIIREEELE, A5 EFHaEEF TEaEER

GPIO_Pin_e Pin GPIO pin,
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gpioin_Hdl_t posedgeHd| FFEEREEREL, BTLAJS NULL,
gpioin_HdI_t negedgeHdl  TREEGHIEIEREL, "TLAJI NULL,
o R[EIE

PPlus_SUCCESS R,

Hithga S#E<error.h>

3.3.4.3.10 int hal_gpioin_unregister(GPIO_Pin_e pin)

iE5H GPIO RUINRT, 2Rz T STFhITAIIREERLE, S5 EFnEEr R rEaEEER
M, FHZRIXLINEETT.

o =¥

GPIO_Pin_e Pin GPIO pin,
® XEHE

PPlus_SUCCESS BIh.
EhgE SE<error.h>

3.3.4.3.11 int hal_gpioin_enable(GPIO_Pin_e pin)

SFFELEMA gpioin BY pin, INERIZ pin ELEHH (5% hal_gpioin_disable) , EBITIZRA
A LS gpioin THEE.
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o =¥
SHA i5EB
GPIO_Pin_e Pin GPIO pin,
° XMElE
PPlus_SUCCESS BIh.
Hithgg SE<error.h>

3.3.4.3.12 int hal_gpioin_disable(GPIO_Pin_e pin)

XJFELIEMII gpioin RY pin, FNRIZ pin EEMERE, BWITIZREFTLUSLE gpioin THEE.

o =¥

GPIO_Pin_e Pin GPIO pin,
o REIE

PPlus_SUCCESS BIh.

EhgE SE<error.h>
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3.3.5 128
3.3.5.1 &%

3.3.5.2 #ELE
3.3.5.3 APIs

3.3.6 12C Master
KRETME 12C Master 1R,
PHYE2XX BRI 12C 1=HIBE T LA, @1 Al JLUEEFEREH—N.

KETEEZFINE 12C Master IEAERTGE, LA NEISCIRBGINMEERAIRA, LA
INEE(ERRES KX023 ABINEE.

3.3.6.1 &&R13
3.3.6.1.1 12C {J454k

VRIS FEE 264 10 BeE, 12C #0160, VIIRILFEEECE 12C BLRNERS:
12C_CLOCK_100K BY#& 12C_CLOCK_400K,

static void* kxi2c_init(void)

void* pi2c;

hal_i2c_pin_init(12C_0, P26, P27);

pi2c = hal_i2c_init(I12C_0,12C_CLOCK_400K);
return pi2c;

}

3.3.6.1.2 12C Deinit
Deinit ISFEERMIEXARR, BSELITHE.

static int kxi2c_deinit(void* pi2c)
{
int ret;
ret = hal_i2c_deinit(pi2c);
hal_gpio_pin_init(P26,IE);
hal_gpio_pin_init(P27,IE);
return ret;

3.3.6.1.3 12C FEB
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EEIHEEEMAMIRERY Slave address, BEATINESE LI TS, BT SEAHE
K, (EENITE FIFO RBEAT, ATLAS FIFO BIISREARFIFHRF TR,
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 data[2];
data[0] = reg;
data[1] = 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(pi2c);

3.3.7 12C Slave
TBD.

3.3.8 PWM
3.3.9 & E
3.3.9.1 PWMN _e

BEE pwm YIIRIEIE 0~5,

3.3.9.2 PWM CLK DIV e
R 7T

PWM_CLK_NO_DIV 16MHz BF$H, T8k

PWM_CLK_DIV_2
PWM_CLK_DIV_4
PWM_CLK_DIV_8

2~128 9987,
PWM_CLK_DIV_16

PWM_CLK_DIV_32

PWM_CLK_DIV_64
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PWM_CLK_DIV_128

3.3.9.3 #ELEA
3.3.94 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 AL, BIEFTER, EEEE, IEDMSE, TIFE, Wit

o =¥
- il e 18
PWMN_e pwmN BESH,
PWM_CLK_DIV_e pwmDiv DERESEL.

PWM_CNT_MODE_e pwmMode HEEL, B E R,

PWM_POLARITY e  pwmPolarity iR,
REHE

°
o

3.3.9.4.2 void hal_pwm_open_channel(PWMN_e pwmN,GPIO_Pin_e pwmPin)

EBE PWM JBIE, 4P%E 10 pin,

o =¥
i) o i8R
PWMN_e pwmN BEESH,
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GPIO_Pin_e pwmPin 10 &,
e R[ElE

7co

3.3.9.4.3 void hal_pwm_close_channel(PWMN_e pwmN)

X4 PWM JBIE,

o R[EIE
7ce

3.3.9.4.4 void hal_pwm_destroy(PWMN_e pwmN)

KA PwMiBiE, HEBERESTE.

[ ]
W%

#

3.3.9.4.5 void hal_pwm_set_count_val(PWMN_e pwmN, uintl6_t cmpVal, uint1l6_t cntTopVal)
FEcEIT#ERE0E, ATECE PWM 5L,

o Y
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il SHE 1583
PWMN_e pwmN BESH,
uint16 cmpVal 1HE4Es
uintl6_t cntTopVal TR
® R[ENE

7.

3.3.9.4.6 void hal_pwm_start(void)

B PWM IHEER. BT PWM TIEREMMASNS N, AT/ EIREFSMERENA

3.3.9.4.7 void hal_pwm_stop(void)
KA pwM THERES, EULZRT, FBEXFAFERY PWM BB,

3.3.10 QDEC
TBD
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L
=

ADC SREHRMHFERT AD SREETHRE, HUEREThEBISEEREIRE ADC RELR,
ADC JXASZH5 R 7 PFFHRT .

SNERFE(EF ADC IR, —RRFEERIE main.c Y hal_init() K&, PAISTE Application
Task IZRR NEIHITHER, TERRERIIREM ADC BiE.

Task

—hal_adc_config_channel a%
—hal_adc_config_channel H

ADCHEER

3.3.11.1 B8R
3.3.11.1.1 adc_CH_t

ADC ¥IEiEIE.

ADC_CHO

ADC_CH1

ADC_CH1P 8% ADC_CH1DIFF

ADC_CH1N

hal_adc_start )I
e
& EFREEEAD CAE
I ERREEEADCEE——
9

BAFIEE.

BimtEs FRERIBIE 1P, MM TE, EDEATEA

IDIFF B8, F0 IN BEHAEFER.

BmEX MERBE IN, EHNETEN
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BimtE FHREEE 2P, MV T(E, E0ENMER
ADC_CH2P B} ADC_CH2DIFF
2DIFF B8, 02N @BEAEEA.

ADC_CH2N IR NMENEE 2N, ED0EX TR

BT N EEE 3P, NI TE, E0EXXTMER
ADC_CH3P 8 ADC_CH3DIFF
3DIFF IBiE, 03N BEESFERE.

ADC_CH3N BB T EREE 3N, E0ERX TN
ADC_CH_VOICE BERE, REENERXGER.

3.3.11.1.2 ADC H{H
ADC IRTNEE{4, £7E ADC IRENRIEIERET L.

ADC REEEUE, WSRFFEUEME, SVEREIEMAT ADC
HAL_ADC_EVT_DATA

EIEREL, EHIZEH.
HAL_ADC_EVT_FAIL ADC SRFESI,

3.3.11.2 $uEEN
3.3.11.2.1 adc_Evt_t

ADC JXBNSR{4RIEIRES.

Int type ADC {43581,

adc_CH_t ch ADC EiE

uintl6_t* data ADC RHEEUE,

uint8_t size ADC SKAEEURIA/N, HEEERNIA 16bit,
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3.3.11.2.2 adc_HdI_t

ADC [E]ERRESREL,
typedef void (*adc_HdI_t)(adc_Evt_t* pev)

3.3.11.2.3 adc_Cfg_t

ADC BECE S,
EEEEEREIER, IR TRUE, ADCREHRF
Bool is_continue_mode
FIEZRIS—ETE
ERNESEN, MIRBESEN, FZEPIRMN
Bool is_differential_mode
IR O E .
RERAZ, MRIZES TRUE, NIRHEZA,
Bool is_high_resolution
BEAov-1y, , BUERER ov-av,
Bool is_auto_mode AT INRE,
3.3.11.3 APIs

3.3.11.3.1 void hal_adc_init(void)
ADC #&IRFIa, RIREMRIEFEREZFHER, SNLETNER, SEREEE

%o
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3.3.11.3.2 int hal_adc_config_channel (adc_CH_t channel, adc_Cfg_t cfg, adc_HdI_t
evt_handler)

ftE ADC REBIE.
o 2%
SHE
adc_CH_t channel ADC BiE,
adc_Cfg_t cfg ADC iEEER.
adc_Hdl_t evt_handler SR RN [EE R A,
o R[EHE
PPlus_SUCCESS BIh.
EhE £SE<error.h>

3.3.11.3.3 int hal_adc_start(void)

ﬂ:yél\;l%xo

° 2
T
® X[EHE

PPlus_SUCCESS BZh.

Hith#g S%<error.h>

3.3.11.3.4 int hal_adc_stop(void)
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FIERES,

245

\

e ¥ o

REIE

PPlus_SUCCESS

Hftb#a

PHY62XX SDK RZFH$EREg v1.0

.

S#<error.h>

3.3.11.3.5 float hal_adc_value(uint16_t* buf, uint8_t size, bool high_resol, bool diff_mode)

T8 ADCEHE, WHNFERE, ARERIBEE, FEREA buffer NEATIIE,

uintle_t* buf
uint8_t size
bool High_resol
bool diff_mode
o REIE
float
3.3.12 SPI

EEEFIRAI L.
EEERZM (TRUE: 220 0~1V; FALSE: 22/ 0~4V)

REFRRIEEE.

SPI#&4ft spio, spil ATBIE, LHNEFBERGERRA P RY, BASRIEIHRREAE sPI BIA],
SPIERTT., AILUSEECIR S TiE R,
WNREHER/N, —RBiERTTR, BERERIANIUSERSE—L,
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SNEREHREER, ZIRA1EHeRk, AT NEILL IASROREEZm
iR, HRIEUREHTE, ERAHREE M T, PEANERESE—IEER TH
17, BUEEEETA—RENARELE, FRREEDE, SUEAIX buffer FIHRIX
buffer FEAEHIRIECE, (RS —WEERFTLUE FUTELRARIPENAIK, E9 sPi{E
WIEER T, FREUEERTERA RIHAIRAERE, sPBERERESANBERTTHL.
ERPRTSUAIREIER, FEN « DEAT, ATAMRERREHRAEES.

SPI £REFES, PILAUEERFFECERL SPI controller BFIECE, X MHEERIEINRAMFIER

=

rE.

BEMERIES# SPI flash 3L,

3.3.12.1 &8
3.3.12.1.1 SPI_INDEX_e

SPI HRERIERE,
SPIO spi 0

SPI1 spi 1

3.3.12.1.2 SPI_TMOD_e

SPI EFRIA=.

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 TR,

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

3.3.12.1.4 spi_Hdl_t
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SCPOL=1,SCPH=1

SPI {Eiehk EIEREL, LARMT S UE MR EECE.

3.3.12.1.5 spi_Type_t

SPI &Rk EIEREN S,

TRANSMIT_COMPLETED

3.3.12.2 HiEEMs
3.3.12.2.1 spi_Cfg_t

SPI BCE S,

GPIO_Pin_e

GPIO_Pin_e

GPIO_Pin_e

GPIO_Pin_e

uint32_t

SPI_TMOD _e

SPI_SCMOD_e

bool

bool

spi_Hdl_t

3.3.12.3 APIs

sclk_pin

ssn_pin

MOSI

MISO

baudrate

spi_tmod

spi_scmod

int_mode

force_cs

evt_handler

3.3.12.3.1 void hal_spi_init(void)

(e

EZE clk S |BH

BLE cs 5 R

ECE mosi 5 |f)

ECE miso 5 |l

RE spi PR

BLE spi LIFER

BeE spi TIFER

(e RRRT/AFPBTET S

{FRFETIR/IP Rzl cs 51

(e TUERAT, (FHscEeRIEIEREL
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SPIRRDIRH, EREMRAFEREC/RHAIFER, SULETRNER, SZiRELE

IEN

3.3.12.3.2 int hal_spi_bus_init(hal_spi_t* spi_ptr,spi_Cfg_t cfg)
BECE(FRE SPI 1R,

hal_spi_t* channel SPI iBIEA)HA,

spi_Cfg_t cfg SPI EEEEE.
o REIE

PPlus_SUCCESS BRI,

Hithga S#<error.h>

3.3.12.3.3 int hal_spi_bus_deinit(hal_spi_t* spi_ptr)
)b spi R,

° =4
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hal_spi_t* channel SPI BB AR,
o REIE

PPlus_SUCCESS frank

Hithga S#<error.h>

3.3.12.3.4 int hal_spi_set_int_mode(hal_spi_t* spi_ptr,bool en)

IRE SPI &SI, Pifi/AETRRT.

hal_spi_t* channel  SPIIBIBEGHA.
true-FRETA T
bool en

false—3EFRHTA =

o REIE
PPlus_SUCCESS BRI,
Hith#g S%<error.h>

3.3.12.3.5 int hal_spi_set_force_cs(hal_spi_t* spi_ptr,bool en)
IRE SPlcs 5IHM=HIAR, BERFNH.
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° 2%

o £

hal_spi_t* channel  SPI BB,

true-FINRE cs K&

bool en
false—IP I & cs RS
o REHE
PPlus_SUCCESS A
Hth#g S*#<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)

ERTRTA VARSI, FEAEDE—ER buffer,

°
W

%5

hal_spi_t* channel  SPIIBIBGHA.

uint8_t* tx_buf &% buffer 85t

uintl6_t len &% buffer IKE
e XEHE
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PPlus_SUCCESS AR,
EHith#a SE<error.h>

3.3.12.3.7 int hal_spi_transmit(hal_spi_t* spi_ptr,uint8_t* tx_buf,uint8_t* rx_buf,uint16_t len)

SPI JaThEE .

* =¥
e e 15488

hal_spi_t* channel  SPI BB,

uint8_t* tx_buf &I buffer 85t

uint8_t* rx_buf U buffer 85T

uintl6_t len buffer I, &i% buffer FIIEU buffer KEBEES
® R[ENE

PPlus_SUCCESS B,

e S%<errorh>

3.3.12.3.8 bool hal_spi_get_transmit_bus_state(hal_spi_t* spi_ptr)

Bif sPURTS, EEBEIEEERTHUER.
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° 2%

hal_spi_t* channel  SPI BIEAIIR

® R[ENE

true SPI =SiA)

false P, HRTEEIEERIEHETTR

3.3.12.3.9 int hal_spi_module_select(hal_spi_t* spi_ptr)

SPIRERIERE, RBWA SPI EBSBREINZSEA, WA SPIINENABRRIRN, EorS

hal_spi_t* channel  SPIIEEAIIE
e XEHE

PPlus_SUCCESS A

Hth#(E S <error.h>

3.3.12.3.10 void hal_spi_send_byte(hal_spi_t* spi_ptr,uint8_t data)
SPIRIE— IR, OB HERRIFRSMT,
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hal_spi_t* channel  SPIBIETR
uint8_t data BRIERNEUE
o R[EIE
oo

3.3.12.3.11 void hal_spi_TxComplete(hal_spi_t* spi_ptr)
EiF sPIERISTR, EOMERERRIFREME.

hal_spi_t* channel  SPI BIEAITH
® IR[ENE
7Co

3.3.13 UART

UART f2ft—28 APl FBF UART A aE R 1RTCAEH,

SFF Rx, AERRIBHBEEIELO, 8 R} SUEMENER T, SBEIYIRAEE
MEOENEREGEEY UART _EVT_TYPE_RX_DATA Z{48( & UART_EVT_TYPE_RX_DATA_TO (#8
B YRE—EHUEAR FIFO Threshold BY) .

T Tx, AESURMERZIRERMEL, NRVIAWIHRECE S cfg. use_tx_buf /9
FALSE, Tx @, TTLAVBFBEREY hal_uart_send_buff (uint8_t *buff,uint16_t len), LARIEAT
RIEEURE, RECIEE.

WNSRBEHRERCE cfg. use_tx_buf 9 TRUE, F£H cfg. use_fifo /3 TRUE, BBA Tx REE,
VB BIAEEER hal_uart_set_tx_buf(uint8_t* buf, uint16_t size)ECE Tx B1F, Z
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JEZBE(EF hal_uart_send_buff (uint8_t *buff,uint16_t len)&ZIZEUE, IHNZEREIEEZE,
RIEXFEPZ IR RIBIS AR EMLE UART_EVT_TYPE_TX_COMPLETED 4, MNARERFRIET
BN,

3.3.13.1 WH&R

3.3.13.1.1 uvart_Evt_Type_t

MTFEEEH, EERESTIHIA TRz —,

UART_EVT_TYPE_RX_DATA UART Rx ZUETZE .
UART_EVT_TYPE_RX_DATA_TO UART Rx UERLE, 1ZUGERT.

UART_EVT_TYPE_TX_COMPLETED UART Tx {&%i52mK.

3.3.13.2 HUREEH
3.3.13.2.1 uart_Cfg_t
UART BECES#H.
GPIO_Pin_e tx_pin 28 Tx
GPIO_Pin_e rx_pin 1%E Rx S
uint32_t Baudrate REEERTR
bool use_fifo BE&AHEH FIFo, EiNER.
bool use_tx_buf AR X &F, UREREF, ™ ARLSER
uart_Hdl_t evt_handler RERNEREL.
GPIO_Pin_e ts_pin B,
GPIO_Pin_e cts_pin BASTH,
bool hw_fwctrl AT,
bool parity B,
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3.3.13.3 APIs
3.3.13.3.1 int hal_uart_init (uart_Cfg_t cfg)

FAT UART #R5Uialt, RIREMRHFERERLAER, UL ETUER, 5&
REEIR.

uart_Cfg_t cfg BOREER
o R[EIE

PPlus_SUCCESS BRI,

Hithgg SE<error.h>

3.3.13.3.2 int hal_uart_set_tx_buf(uint8_t* buf, uint16_t size)

RE X &7, WRVIGAHWRIE cfg. use_tx_buf 9 TRUE, AEREGEEHIT.

o =
uint8_t* buf EERERIERFSH.
uint16_t size EFRN,

e XEHE
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PPlus_SUCCESS BIFECERID.

Hithgg S#<error.h>

3.3.13.3.3 int hal_uart_get_tx_ready(void)

BTRETEE— RSN I ERESTHK, ERER Tx 2ETIN.

o ¥
oo
RENE
PPlus_SUCCESS Tx (EHI5S K.
PPlus_ERR_BUSY ™ 1,

3.3.13.3.4 hal_uart_send_buff(uint8_t *buff,uint16_t len)

™x REEUE, MRAESEL, REPEE, KXTHEE KEEMRE], NRARSE
N, FREEEER, HEER T EEEEEREHE UART_EVT_TYPE_TX_COMPLETED 5§
%,

uint8_t* buf EEREAIEEE.
uintl6_t len KN,

o REHE
PPlus_SUCCESS BIh.
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Hith#a S#<error.h>

3.3.14 Key Scan
TBD.

3.3.15 Flash
3.3.15.1 11887

3.3.15.2 R
3.3.15.3 APIs

3.3.15.3.1 uint8_t flash_write_ucds(uint32_t addr,uint32_t value)

FFRAFS flash, FAFHBUESTE/S 0x0000~0x3ffc, BHIHSBEIRE.

o ¥y
it 832 5iRH
uint32_t addr Flash $t31E (0x0000~0x3ffc)
uint32_t value BN flash BY{E
o R[EHE
PPlus_SUCCESS SPN;AY)|
EhgE SE<error.h>

3.3.15.3.2 uint32_t flash_read_ucds(uint32_t addr)

FAFFEFIE flash, FAFPHEUASEE/ 0x0000~0x3ffc, FRHITEEIRE.

o Y

48 /76



|§ |H| \Y =|"F PHY62XX SDK RZFESSES v1.0

MICROELEGCTRONICS

uint32_t addr Flash i3k (0x0000~0x3ffc)

o R[EHE
OXFFFFFFEE Flash {B/9 Oxffffffff B tttsEIR
Hith#a Flash zEROEUE

3.3.15.3.3 void flash_erase_ucds_all(void)

BT HRFEREE flash, FFPHBUESTEE 0x0000~0x3ffc

3.3.15.3.4 uint8_t flash_erase_ucds(uint32_t addr)

FEBFHAFERRIEERAY sector, FBFHBHEEEJ 0x0000~0x3ffc

o X
uint32_t addr Flash itE3E (0x0000~0x3ffc)
o REHE
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PPlus_SUCCESS =N
Hithgg S#<error.h>
3.4 (FIREE

PHY62XX BRFH A RSIMEHEFRFARIRIET: (RIRIEZ(AD Power Off 1T

XITFRBRIRETS, SDK X THAIRAIRESHITERPEE, FEIRIFAEREEE SR,
INRNMARBEER NMIRERLLARE, TS558 0HTEE,

IFF Power Off T, SDK 12 APl FB TN Power Off iR, FEATLIBIISHEE.

3.4.1 {HEEEFNZELEIRAR
AILAE MDK BYII E - Option XHIEHE-> C/C++IAHE > Preprocessor Symbol-> Define TS

CFG_SLEEP_MODE=PWR_MODE_SLEEP (SEREIRER
CFG_SLEEP_MODE=PWR_MODE_NO_SLEEP 2 ERER

3.4.1.1 Application W{T=HIARIR

R FAREET LB A PwrMgr IEHRATATIREAIRASIEHEIN, FEFEAIZE MoD_voc
DA T HEEATRER LA SERRAREAAEER, MOD_USRO 2FRERLS rfphy, RIAARTLAMERRELE
MOD_USR1 AR LA LRGSR, BEREIRE iESEIER D!
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BMUESENT:

/1 ERR R FRARLR

hal_pwrmgr_register(MOD_USR1, NULL, rf_wakeup_handler);

/I RLFAEE LERRR
hal_pwrmgr_lock(MOD_USR1);

// ML FR{EREIRER

hal_pwrmgr_lock (MOD_USR1);

3.4.2 Power Off {&3{

WSREEHN Power Off 18T, BILAEFAERZN hal_pwrmgr_poweroff(pwroff _cfg_t cfg)iff N\
R, S cfg ATECEKLER pin,

1E Power off RN N, ZRFLLTF Power off JR7Z, Power off ZBIHY BLE | iBEE 1 EEES KT
., iRz ERFEXTF LR,

3.4.3 1H3XHY APIs
3.4.3.1 APIs

3.4.3.1.1 int hal_pwrmgr_init(void)
&R,

e R[EHE

PPlus_SUCCESS
M.

Hith#g £Z#<error.h>

3.4.3.1.2 bool hal_pwrmgr_is_lock(MODULE_e mod)

EIEMER (BMEENAER) E2EELIHAR.
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o =¥

s
MODULE_e* mod &R 1D,

® XMElE
TRUE IZIREE IR,
FALSE IZIRIR IR

3.4.3.1.3 int hal_pwrmgr_lock(MODULE_e mod)
TREERES | FORER.

MODULE_e* mod =R 1D,

o REIE
PPlus_SUCCESS BRI,
EhgE SE<error.h>

3.4.3.1.4 int hal_pwrmgr_unlock(MODULE_e mod)
ERAFARER.
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o =¥

MODULE_e* mod &k 1D,

e R[EIE

PPlus_SUCCESS sk

Hithga S#E<error.h>

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

RAIREERFEN, SEEMER, EMAREERE, EAMREERIERE, HpER
RE, RIRFIIREEEIERENAIESE, MRAFERE, SHIRE/I NULL,

o Y

MODULE_e* mod &R 1D,
pwrmgr_Hdl_t  sleepHandle EIERE, HEANRRZ BISTERIZEREL.
pwrmgr_Hdl_t  wakeupHandle [E[FERE], MIRERIGEEZ fE2VARIZERES.

o R[EE

PPlus_SUCCESS
.
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Hith#a S#<error.h>

3.4.3.1.6 int hal_pwrmgr_unregister(MODULE_e mod)
EHRNAIREERSEH.

o Y

MODULE_e* mod &tk 1D,

o R[EIE

PPlus_SUCCESS [5an}

Hithga S#E<error.h>

3.4.3.1.7 int hal_pwrmgr_RAM_retention(uint32_t sram)

FERIRIZFZPEEERIFAT RAM, Bit 0~4 BRI, D BIXIS RAMO~RAM4, WNRIIFAY Bit
791, X RAM IEARERISFEPEUEREIS (RS, MR A0, BBAMIRERES, $ESEL.

FLEARIRISFRPAEIZ(FIEAY RAM, Bit 0~4 B, H BIXTRL

uint32_t sram
RAMO~RAM4,
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o REHE
PPlus_SUCCESS AR,
Hith#Fa S#<error.h>

3.5 Libraries
3.5.1 XHFEH

ETREB flash IRERUGRSE, ZXHRGHRME—HRDL AP, 3ZFF 16bit X4 1D, X
HEHk, = B, MR, URXHRSEES, BIRSHREIL.

3.5.1.1 & &%=
3.5.1.1.1 FS_SETTING

FS BRICRKE, ZAEXALETIENERETIRE, NIRRERNAESRICRKE 167

.
o
FS_ITEM_LEN_16BYTE BRIERKE 16 D
FS_ITEM_LEN_32BYTE EBEXCRKE 2 FH
FS_ITEM_LEN_64BYTE BEICRKE 64 0

3.5.1.2 BURELEA
7T

3.5.1.3 APIs

3.5.1.3.1 int hal_fs_init(uint32_t fs_start_address,uint8_t sector_num)

REESHRUNERE, ZREFEERFRUIMRIRE, BINESEHIE.
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FS EShRitblL,

uint32_t fs_start_address FEE 4096 FTXI3F, TE LABEFIE M {FERE T
Fs BXEE, BE 378,

uint8_t sector_num #41:
% Fs D 4 MR, #SatEib/ 0x11005000
hal_fs_init(0x11005000,4)

e REHE
PPlus_SUCCESS I AR
Hith SE<error.h>

3.5.1.3.2 int hal_fs_item_read(uint16_t id,uint8_t* buf,uint16_t buf_len,uint16_t* len)

12BN FS 32{5

o =¥
uint16_t id AR id,
uint8_t* buf &\ buffer F2IGHIIE,
buf_len buf_len &N buffer F2IAEKE
uintl6_t* len MHSPRKE

o RENE
PPlus_SUCCESS I dn AR
Hith S <error.h>
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3.5.1.3.3 int hal_fs_item_write(uint16_t id,uint8_t* buf,uint16_t len)

BN Fs X4,

uint16_t id BANXHHY id.
uint8_t* buf & buffer EIRHB1E,
uint16_t len fEN buffer A E
® iXEHE

PPlus_SUCCESS I AR

Hftb#a S#<error.h>

3.5.1.3.4 uint32_t hal_fs_get_free_size(void)

Fs BT FSRIERE A EIRAOZSIIA /)N, BT,

° 2
TCo
® X[EHE

Fs AJFTRIESCM=SIE), BRI AT,

3.5.1.3.5 int hal_fs_get_garbage_size(uint32_t* garbage_file_num)
Fs BRIBRSUHEIRR X/, BALAFT.
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o =¥
uint32_t* garbage_file_num BEIBRSEREE,
o R[EHE

FS EMPRSERT =R, BT,

3.5.1.3.6 int hal_fs_item_del (uint16_t id)

ARSI A4

x5 > £ %88

uint16_t id HIBRSZAHRT id.

® R[ENE

PPlus_SUCCESS [san}

EhgE SE<error.h>

3.5.1.3.7 int hal_fs_garbage_collect(void)

LIAREML, 15 Fs REZMIBRAISA-FT BRI AR,

ZRHSIEREN FS, BRXSNBEXRETEREE, FEIENRS.

FINFE CPU TS garbage BERTHAIT, HFUTHIEFIES. FS KEREXRE.

o Y
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75
RBEHE
PPIus_SUCCESS BRI,
Hith#a S#<error.h>

3.5.1.3.8 int hal_fs_format (uint32_t fs_start_address,uint8_t sector_num)
BIVL S, FTENMMSHIRR, ERFEE,
SNSRVER, BN cPU RRTAR, HUTHIEIFRIER. Fs KBEXER,

o 5%
FS iRttt
uint32_t fs_start_address ZEE 4096 FTIXI3F, DA EAREFIEMERFT T
%o
Fs BX#=E, BYE 378,
uint8_t sector_num #4:
% Fs DS 4 MR, #Satsib)y 0x11005000
hal_fs_init(0x11005000,4)
o REIE
PPlus_SUCCESS A
Hithga £#<error.h>

3.5.1.3.9 bool hal_fs_initialized(void)

&if) Fs YRR,
o ¥

TSo

o REIE
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true S, "ILAER,

false KA, ABEER.

3.5.2 HEIRIE
SCHLSEERINRE, datetime_t JOFSHRZEIFLAYRTIE), ZEEENEEIETTHIIRSS, = osal_timer
IXz0, SCERRTIEIRIEENESHT, FHEML APl BT ATESREFIRT EIR &,

3.5.2.1 #Z8F=
3.5.2.1.1 USE_SYS_TICK

{558 osal_sys_tick {EORTENEELTEN, E(FEF RCAEA 32K BHEHEAYIEIR

b T, osal_sys_tick fEALIRAER tick (H, BRSIIEE
FALSE {568 RTC THERERE AR AR LT L.
3.5.2.2 ¥R
3.5.2.2.1 datetime_t
R EAR aAEERIE T,
uint8_t seconds b,
uint8_t minutes o,
uint8_t hour /NEF (0~23)
uint8_t day HEfA (day of month)
uint8_t month By (1~12) .
uint16_t year F,
3.5.2.3 APIs

3.5.2.3.1 void app_datetime_init(void)
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AFBNAYIRN, BREEN task HliaIHEER.

3.5.2.3.2 void app_datetime_sync_handler(void )
HAEMARSEE, EX—DHEEREP—R (BENF—2H) . TEEERINER.

3.5.2.3.3 int app_datetime_set(datetime_t dtm)

HRIE dtm IRERFRIATIE.

datetime_t dtm FERENTEE, BRI
o REIE

PPlus_SUCCESS AR,

Ehga SE<error.h>
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3.5.2.3.4 int app_datetime(datetime_t* pdtm)

SREN LRI R SR,

o 2%

BWHSE, MRREMID, pdtm SHEENRHIIRGHS

datetime_t* pdtm

&,
o R[EIE
PPlus_SUCCESS BRI,
Hithgg SE<error.h>

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

EEEPR N E), SRENEE, B,

o =

W

const datetime_t*  pdtm_base  #EVERAYATE],

const datetime_t*  pdtm_cmp) EUTHIRTE], AT pdtm_cmp — pdtm_base

o R[EE

int RIEAYEE, SRMECRIRIEILCEST, BBAREBHE R
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3.5.3 RBEFE

PHY62XX Font library fRtSZ1E S, AIRCENIFEL.

FELHEBERINED

®  PHY62XX Font library + API
B SFREIRENEERD APl BREL, TRMLFEERTIERM, UTF-8 RRATRISFE bitmap 201
B =P Bitmap EOXFFAIRRENF,

® PHYE2XX ZBIEESFE

B RIEEPEELNSZIESTE, 1 Unicode EASZSFERE (BMP
0x0000~0xffff) BILRIEEEREIRIEMES, HEITLUREEFEERENX
FoHER, AEA.

B XTI, FJLASHRF 2009 hiRASHY 3500 ERAFERSE.

B FEESHHRME THENSICAISUE (bin) FOFHERSUE( res).

3.5.3.1 APIs

3.5.3.1.1 void* ui_font_load(uint32_t flash_addr)

IEFEE, BERFENSD flash NFEEINE, MERZESKE—NFEDR, oTLUEIZ
TFEVERRRRZEY ui_font_unicode()3KEX Unicode Z=FFHY bitmap,

o =¥
uint32_t flash_addr FREEURETEAERY flash i
o R[EHE

IR[A] void*SEBIFREETNR, WREME/ NULL FRINEKML,

3.5.3.1.2 int utf8_to_unicode(const char* utf8, uintl6_t *unicode)
& UTF-8 FFRFERELIRJT Unicode 47,

° 2%
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> 6] 15388
const char* utf8 BMANSE, BRI UTF-8 258, LU\0ER,
uint16_t * unicode HHSE, iR UTF-8 BEIA— Unicode FF,
® R[ENE
R[] int &8,
0 FRIEBMETIER, BHSENTTIEUE.
1~n FEHRIRIE— Unicode ZFFF, XIRIAY UTF-8 SFRFERFEATIEFE n D10,

3.5.3.1.3 int ui_font_unicode(void* font, uint16_t unicode,uint8_t *bitmap)

FRHE Unicode ZRTIREY bitmap UE.

void* font ZFEAIA.,

uint16_t unicode Unicode =25, TEHEHRY bitmap
Unicode ZZfFHY bitmap.
Hep=5 03 ADWHERER, F0 4 RELUSHIES
bitmap £4E.
¥ 03 BAAE:

uint8_t * bitmap s
ByteO: bitmap HIEZRE
Bytel: bitmap #UESE
Byte2: bitmap SEFREEIETE
Byted: reserved,
o REIE
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IR[E] int 3884,

0 HERERITA.
Hith#(E TRIRD.

3.5.3.1.4 const char* ui_font_version(void)

IREIZFFE lib MR AS R E SRR A .

o ¥
TSo
e R[EE

const char* ZEBI=Z{FER,
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4 BLE

4.1 GAP
BRIDREES S (GAP) :

Ble 1Y% Ay GAP EARAIEIRENIENET, SEREARI. ENER. KRINER. 1)
=L EEMREEE, FTLIE ble MLPEARDREIIRIL GAP RIS, XLREL
2RRU LIRS,

GAP ERZEANTENMIHRBZ—:

® Broadcaster [ iEE — A LUERR—EES BINRE;

® Observer WIUE—FIIE BWRE, EFEAEELERINRE,

® Peripheral  M# BIHIERAY RS, JLMERMEREEETEML.

® Central E ALARE R A AEER, R MRS S ERET
1ERZEML.

B IETHMRINER ST, MRS BITEvEdE, LELENMERE— T LIE
EARE, | BATEEREMIILIN —EEOMIEHE, kSR, REE. ETUMEIT
BEUER, SEMTIAREIREEK ScanRequest, ABMIUERFERISURRINLE TN, R
BN ScanResponse, EHMEIIEEINSS, ERIEXE— A LAERILERAIINDIR
T/, XHMRREAINEIRE, W, ENATUARMURRELERRIEKR, EFREXE
B TE—E2H,

o EREEfR—ER BLE IREBANERZETPEREIG, MMERERSEREEIL
REWE, ARd—RNEEBEERFNEE. (GHSEMREETIR) | MREEE
BRERURESIEIRZ PiEESEY, BERBMNAEENKER, mMEEERASEY
RIGER EEIERETERE, EEARMEMR NEESGZ AR, EREEE
LA 1.25ms Ef], 1ERZERRAYE/9 6 (7.5ms) ~3200 (4s) .

® MR — XM SEENREILMEMTBNS E TERSH, XETMIESHIR
EE, MRERBEIEAEN, TLAGREBNSIERESREEAR, LTSI,

o EIFEN—XER N AIHERS M ARNRASSITIER, MREE 7IX M TiE
(X/MERIRALZ 10ms) MIRBMINANERSM, REFANERER, REIZR
ERIRTS, EEEBRIATEER 100 (100ms) ~3200 (32s) B5t, ERMELRKTE
HNERI AR A ANER AFR=IEZER* (L+MHERT) 1

o REME —HECIANERERT, FFERESIREIES TS, —BiEEEy,
FNREHITECYY, SEcxdTera, FRINEZERENR, EHRENONAT, JNE
REPRRMHF ARSI TR, BRE—EERE, 20000000, tEAJLIBE
ER— M EIRRMAERE, SENREAKXEHNERE, MRETRTETRHA
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IEAUESEE. EFSBER T, B—XIMIFIENRAETRIEERRT, ble NEE
MHPE—IUFE, RFRMREZERIRANTEERER, XMMFIEIRISH8
E, RIFPREIEER RERSCRIIEIALE, MAREESXEER T TEIATE
JiE.

4.2 GATT

GATT(Generic Attribute Profile): BFEBMECEXH, SEBMIMMXATTEM LG, NE
MR AR EEER R 7 — BRI ERINESE.

4.2.1 YIEIMBEN RS
AREBNMBINEET sDK SCEE MRS,

A 1@ BLE-Uart HIFREMBUMAISEII— MRS, EFEAES. Notify, Indicate =FP3EEAY
A,

4.2.1.1 MR

BHERA— gattAttribute_t KEURIEHSEE, B

o FiRS.

o HHME 1 BY/EIE(GATT_PROP_WRITE_NO_RSP| GATT_PROP_WRITE),

o SHE1RYE

® & 2 BB IE(GATT_PROP_NOTIFY| GATT_PROP_INDICATE),

o HHE 2 B P IRAF I EC B AT (Client Characteristic Configuration Descriptor),
o FHE 2 RYE.

BARNAIESE soK FIERS.

static gattAttribute_t bleuart_ProfileAttrTbl[] =

{
{/ FRS
{ ATT_BT_UUID_SIZE, primaryServiceUUID }, /* type */
GATT_PERMIT_READ, /* permissions */
0, /* handle */
(uint8 *)&bleuart_Service /* pValue */

b
{/ FHHE 1 B (B, B-LFENE)

{ ATT_BT_UUID_SIZE, characterUUID },
GATT_PERMIT_READ,

Ol

&bleuart_RxCharProps

b
/l ¥iEHEL: B
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{ ATT_UUID_SIZE, bleuart_RxCharUUID },
GATT_PERMIT_WRITE,

OI

&bleuart_RxCharValue[0]

1,
/] FHEE2: B (Notify)

{ ATT_BT_UUID_SIZE, characterUUID },
GATT_PERMIT_READ,

OI
&bleuart_TxCharProps
}l
{/ BiHE2: &
{ ATT_UUID_SIZE, bleuart_TxCharUUID },

’

—~0 0

lint8 *)&bleuart_TxCharValue
5 .
// $HE 2: B uRtFEBCEBIART (Client Characteristic Configuration Descriptor)
{
{ ATT_BT_UUID_SIZE, clientCharCfgUUID },
GATT_PERMIT_READ|GATT_PERMIT_WRITE,
0

(l;intS*)&bIeuart_TxCCCD L
|3

4.2.1.2 FELHHIRE

STRBMEREEZE, BNFEMRS, FAEEIMISEERE, LITOXERD R
1A,

4.2.1.2.1 bStatus_t bleuart_AddService( bleuart_ProfileChangeCB_t cb)

FRFSINARS, EZELHLATII8E:

® Eff link status BIENE, AT IERLERINSAINER.

o EMMRSS, BEMMNIREBREIER. GATT IRSEIEREL, SEIMIRSHIEM.

o RENAENEIERLRET, BTHENBRE.

4.2.1.2.2 static bStatus_t bleuart_WriteAttrCB( uintl6 connHandle, gattAttribute_t *pAttr,
uint8 *pValue, uint8 len, uint16 offset )

[EEERZEL, MR Central inHYE (Write B Write no response){E, HPEERWEPD, X
fiHE 1 NEEME; NWHSHIHE 2 OB FinRHHEEEMA TN SRE.

BRI SEHRENS.

4.2.1.2.3 static void bleuart_HandleConnStatusCB ( uint16 connHandle, uint8 changeType )
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[EEREYL, MHAY link status BIKET.

4.2.1.2.4 bStatus_t bleuart_Notify( uint16 connHandle, attHandleValueNoti_t *pNoti, uint8
taskid )

BRZN, FBF&Ii% Notify £5 Central,

4.2.1.3 NREERERRSEO

N FBEAER A Task #IURCERESJERE bleuart_AddService()ERES, 7E BLE-Uart HIFE22EEREL
bleuart_Init()y&F,

43 OTA

OTA BJJ Over the Air, 1EBUEEIT BLE L FHREUHAITHAEE, PHY62XX By OTA IRt—E==
ENERSPHESE, FREENBEGHR. FEXEFR. OTA bootloader F+

&

RIFREHAFHR
FHRRIFIEWE, SoRAEIIEF AT,
BRI

FHRERX M, BFEXHFERKENIFEFRMRRRPX, T NV K, FE
FRRBE=ERP, OTA R EASIILKIERIF.

OTA Bootloader 4%

FH4% OTA 5| SFEFAILUEER—FMSFAINAEHAR, BEXER D KIEATEH T
K, MNREFEAHFIZXE, 1B5S%E1HfE< OTA_upgrade_2ndboot>, OTA bootloader F+
RzfE, NABRMSKR, FLA, TESERK OTA bootloader AR Z 5, AR EFH TR
FAE4FAER

4.3.1 OTA &5t
NABEHRIIFREFER OTA 12 T T.
B=My5Ea LN oTA 1

FRIENZEIRFRES, wNSRMBEAHAEE({URE T OTA Bootloader B4, BRAIR
& reset B E _ERBZEEIAFAN OTA ER,
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o MEMFIEIXT, BT OTA App Service ABESHEILUERFHN OTA R, IF0oTARY
N FAENSEEKNNZL OTA App Service, J@ITi% Service, host XHZARSS FHIRHIHE AIXIE
HapSER R EEBEER OTA 1B

o FIMEFERERFPFERES, BESEDRINTE 10 FRSHA OTA L,

4.3.2 OTA Resource &3z
BEXAE A FIIFEFEETE OTA Resource 1R, FiH{T,

Rz FAFETCIEIT OTA App Service BIFESBILLEEN OTA Resource &I,

4.3.3 OTA Service

N FAENAEEEE NN AN N EIRT~AY OTA Service, iBITiZ service, host BJLUEIT Ap SIEHIE S
HEEZ OTA 1,

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
Descriptors:
Client Characteristic Configuration 3

10
OTA App Service {SEB{/F SDK\components\profiles\ota_app

4.3.4 OTA Bootloader

OTA bootloader @ K5 |SF2RF, BHIZEFTLASLII N BEEAIINE. IN%EN FBE1AAY
NEk. INZEFNAENNZR OTA IHBE. OTA resource IHEE. IZEHAE OTA R FTEIZ{TIE RAM
iRttt X, NEES S5 SRR RAM AU, FrfE RAM ZZHRNFEE
H,

OTA bootloader $tXIARRERINBIASR, N2 ALATILAEL, (XY 512KB Flash AR ERR
K) , WFAE oTAER, NABEEREEMEEEEE,
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4.3.4.1 OTA Dual Bank Has FCT

Jo FEEUEFENER flash EFFREFE/NXIFRAY 128K =88], FHBH FcT B (THESNXE1 L)
EYRFFRE T 120K T8), IXFPMETUAY Flash HBHERRETEOT :

- 512K kxZ~ (Dual bank)(Has FCT)

Reserved By PhyPlus 00000~09fff 40k
OTA bootloader 0a000~11fff 32k
FCT App 12000~ 2ffff 120k
App Bank0 30000~4ffff 128k
App Bankl 50000~6ffff 128k
NVM 70000~ 7ffff 64k

4.3.4.2 OTA Dual Bank No FCT

9N FREMHFERIER flash EFFREFENIIFRAY 128K 28], (BEEFEIEM FcT @Y, XFPE
I, Flash HBHERRETANT :

] s o

Reserved By PhyPlus 00000~09fff 40k
OTA bootloader 0a000~11fff 32k
App Bank0 12000~31fff 128k
App Bankl 32000~51fff 128k
NVM 52000~ 7ffff 184k

4.3.4.3 OTA Single Bank Has FCT

ZRETS AR FAEETTRE 1 B 128K Flash Z5i8], REIRHARMAETFINEENILEILEAY 120k =
(8], 1ZET Flash EMRETUIT:

| s

Reserved By PhyPlus 00000~09fff 40k
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OTA bootloader 0a000~11fff 32k

FCT App 12000~ 2ffff 120k
App BankO0 30000~4ffff 128k
NVM 50000~ 7ffff 192k
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4.3.4.4 OTA Single Bank No FCT

ZHRTV( N FAEAFFRE 1 BR 128K Flash Z8j8), AMEHAETFIIEEMREER0ZE, Z&E=
Flash ZS[BJBRETA0 T :

| smeemoen

Reserved By PhyPlus 00000~09fff 40k

OTA bootloader 0a000~11fff 32k

App Bank0 12000~31fff 128k

NVM 32000~ 7ffff 312k
4.3.5 hNEE OTA

OTA SZFFINEEMmAINEFE, XTIERICH oTA, FEEY pc TEXIMNABEIHHTIN
&, AEBERENCRREE, NNAREEFRIENEARINE oTA IRB XS], MRS
HARES, ARIIESIREBIRIR.

4.3.6 UN{a=CIR OTA

WSS F 25 OTA Bootloader, FLER 7T OTABIEES D, XTI BB RN, EEMNE
OTA App Service, 15N FE4EENZF] OTA Bootloader {732 H,

4.3.6.1 R FEE14FN OTA

N AEWEFEZENNEL OTA App Service, —RESRIFAISTERA Task FIIAHLANTFEINEIZAR
5, ESEFEHULIS: sDK\example\ble_peripheral\otaDemo
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BBRER W

void otaDemo_Init( uint8 task_id )
otaDemo_TaskID = task_id;

/] R EHEER RS

// 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 );

—

4.3.7 REMNAE4F] OTA bootloader

Bid PhyPluskit TEEGE Phyplus RS EsiEAERRT LAA T FE4F0 OTA Bootloader HU5E
5, BKMERIBES®E phypPluskit EREISRFIS2800E AN,

4.3.8 OTA B4
BB SZasCI OTA EE=/ SR

® 4% OTA Bootloader $£78 ota.hex, FFEIRMHT IUFRTUAY hex S (For 512K flash kR
RAGFEH) .

® [/ AEM4ZIN OTA App Service: ota_app_AddService();
® &[T PhyPluskit B;# PlyPlus RS EEHITE HRYRIE.

TR LB ZE, aTLUBIERESE i0S WA PHYApp 4T RN & BRIRS 4
(Fean=Peszis) ROFHREEsT.
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5 HBIER

£ SDK ARt RN RS :

¢: BIFERTLAEFFAMR PHY6200 32 V1.4 LR L EARASIETT;

2: GIFEETLATEFFAHR PHY6200_48 Bracelet V1.0 LARLA EARAIEST;
3: BHIFERTLAFEFFAIR Phyplus_BLE_Mesh_V1.0 LAKR LA FRRANIZEST,

ble_peripheral

alternate_iBeacon alternate iBeacon #£45l, ©23
ancs ERBERHL (ANCS) fifg ©23
blel2C_RawPass 12C iIBIEHIFE 023
bleSmartPeripheral £Z4 BLE Peripheral {52 28
bleUart-RawPass UART IEEHIFE 28
eddystone eddystone fFIFE 28
HIDKeyboard HID {2 28
hrs Heart rate profile JE&EFIFE 2238
iBeacon iBeacon fAIfE 28
otaDemo BREAR OTA JEGIFE 028
BT BLE p 424 PWM 34T LED SR
pwmlLight o 23
BRHIFR
BRI EHIRE, BT RsihEmi—3%
RawAdv ©23
AIRI A
Sensor_Broadcast 623
wrist SEtEpl, BT EshFIHR—RRINA 2
HTZE1845, 18I AP Timer+OSAL Timer
wrist_aptm e e
SCHISCRT MRS HIRT £
XIPD B LM ERREIRBERE TTA
emo
&B flash BYGIFE
OTA
OTA_internal_flash OTA bootloader 023

OTA_upgrade_2ndboot YRR AR, FBFFtZ% OTA bootloader BE 228

peripheral

adc ADC 3K FRE) ©28
ap_timer AP Timer 3Kz N FARE ©28
fs XEER G| 023
gpio GPIO JE/RHIFE ©23
kscan ax4 IZHEETHIRE 2
lcd_ST7789VW 240x240 TFT ZRERIFE o
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pwm
gdec
spiflash
voice
voice_sbc

watchdog

PHY62XX SDK RZFH$EREg v1.0

PWM JERGIFE 023
QDEC JERGIFE ©23
HNER spI SERIRE 2
ESREERGIE 2
sBC IEIEE RERITETGIFE 2
B mERbRE 023
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