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1. ik

ACM32WB15 SHNEESFER, S25F BT3.0 #82( (BR) LUK BLES.2 #fEMY, 328F SPP MY, SFHETD

FERRIL,

MCU 5iEzFER 2 8] UART B TE(E, BEHEA HCl Y,

1.1. MCU 55FEIRZEES

SHEI MCU 52 EFERES g ik
MEMSSEEE |PA9/UARTT TX | BT RX MCUEBF  |BOs%ES
REBESEEL PAT0/UART1 _RX BT TX EFE MCU BOEKES
WEEEEEE | PC6 BT INT EFEMCU | IEOFE R AOIRSS, Sl
WEESEEE | PCT BT LPM MCUBIET | BFaEEEtns, SHmraRs
. N SRIETER, [BTEY, SNESENE, B
Pin 1 BT_NRST SRR B 100ms 575, A BEHHTIBE
1.2. I5oFiEtR RS

IEFEL FERERERTS, EELT HCI BOOT 8, AaSHN HC B(ESMER,
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2. HCI BOOT fiitg

2.1. UART &E(EiE
HCl Boot IHREELF UART FE(4HEZO. BRAERBUT:
BAFER: 115200; #UENAI: 8; =IEfI: 1; BEefi: K, #mfE: %

2.2. (S

SRR PR, BEERF 100ms, FEeEl MCU BI& <,
BEEAI (BT_RST#th 10ms (i) /5, tBFEEFT 100ms, F B MCU fIas<,

2.3. R4E1

MCU %&j%: HCI_ CMD BT RESET (01 00 fc 00)
BT [E&: HCI EVENT COMMAND COMPLETE (04 OE 04 01 00 FC 00)

2.4. {IRiRYSER

2.4.1. MCU &ZEINGEISEGR S

MCU %3%: HCI_ CMD BT BAUD (0102 fc 02 LL HH)

BT KIS,

ANEEEREARSERN AT BTt P2, Heh, LLE baud_param B 8bit, HH 2 baud_param
A5 8bit,

HETE:

baud param = 24000000/baudrate

BIgn: 115200 EHER:

baud_param = 24000000/115200 =208= 0xDO

N&3% (01 02 fc 02 DO 00)

2.4.2. MCU 1Rt
MCU BTt JE g ERIER,
2.4.3. ARSI

MCU %3%: HCl_ CMD BT ECHO: (01 05 fc 00)
BT |IS: HCI EVENT COMMAND COMPLETE (04 OE 04 01 05 FC 00)

2.5. & patch

Patch fTERHITSITEMENE, Patch FEEEE HCI CMD, MCU REZFRKILHAMN UART E&HEIA],
iR RiEES HC CMD jg BT #£[E%E HCI EVENT COMMAND COMPLETE, E&5UEILL Event
[EERETN CMD |, LURIESUERT S,
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Patch BUSEHIENT :

Struct patch{
ulé_t total len; //Patch BKE, 4 leno-cmdN MK

ug_t leno; //cmdo K&
u8_t cmdoe[leno]; //cmdo g
u8_t leni; //cmdl KJE
u8_t cmdi[leni]; //cmdl A&
u8_t len2; //cmd2 KJE

us_t cmd2[len2]; //cmd2 Bid

ug_t lenN; //cmdN K JE

u8_t cmdN[lenN]; //cmdN EHE
}

2.6. HCI BOOT pkIIi#EA HCI iB(SkiER

hRAs: V1.0 7/ 35
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3. HCI &S

3.1. HCI thiXiiEiA

MCU FIEZF &R [ERY UART @SR HC thill, FBIEUTERZmE HC il

MCU RXEEERAVEIFRS CMD (83<), MCU BidkiX CMD kepicBIES. =HllEriEiE. KiXEuE
FiRF.

RREIEES MCU ROBFRYD EVENT (54), HBREITAIX EVENT RSB IRERMN. LiREIES
(.

EHEKEISA CMD EE<BE— M52 XIRAY EVENT {EREIN (B%/ HCI_EVENT_CMD_RES), LAl
FINAEAB ARSI, B, MCU &iX CMD FNEFF—NSZXIMAT EVENT, KL EVENT /55
KIEFHY CMD,

R FE /SR TRES A% HCI_EVENT | AM_READY @M MCU BEESERTFILFHAT
fE. MCU FEUEIL EVENT BRI REE—) CMD,

HCI B/ \mtEh, BMEFTIEEH.

MCU i@id UART KiZ#uERI, YIURIE "BT LPM" (S5 RIREEEFHEE Sms LI L, KiZE<EEEATY)
HEIHAEER .,

3.2. UART BB

MCU 5 Ft&Eth 7 [a5% A UART #HTES, BRAREBUNT:
BAEER: 115200; #dEAI: 8; =1Efu: 1; WA K, Az &

3.3. @igt

ByteO Byte1 Byte2 Byte3~ Byte(length+3)
Packet Type Opcode Length Payload
GES JRIER REKE R

HCI BZ5Kga0 L3R~

® Packet Type: &358Y, 0x01 %= CMD , 0x02 %7~ Event
® Opcode: #B{FfS, $E~ARE CMD 1 Event 5<%

® Length: ABKE

® Payload: BARE

3.4.CMD &€&

3.4.1. CMD MiSiLE

CMD Opcode R ZIFMY

hRAs: V1.0 8/ 35



AeEHY (www.HangChip.com)

ACM32WB15 it i N BTSSR & FAf

HCl_ CMD_SET BT ADDR 0x00 IS8 BT3.0 it SPp

HCl_ CMD_SET BLE ADDR 0x01 RE BLE bt BLE S
HCI_CMD_SET VISIBILITY 0x02 RER LI E BLE.S
HCl_CMD_SET BT NAME 0x03 ®E BT3.0 &R SPP
HCl_CMD_SET BLE_NAME 0x04 ®E BLE &R BLE.S
HCl_CMD_SEND_SPP_DATA 0x05 %% BT3.0 308 SPP

HCl_ CMD_SEND BLE DATA 0x09 %% BLE 22 BLE_M/S
HCl_ CMD_STATUS_REQUEST 0x0B BREFRS SPP/BLE_S
HCl_ CMD_SET PAIRING. MODE 0x0C R BRI SPP

HCI_ CMD_SET PINCODE 0x0D REFIG SPP
HCI_CMD_SET_UART_FLOW 0XOE IRE UART T2 SPP/BLE_M/S
HCl_CMD_SET_UART BAUD 0XOF IRE UART = SPP/BLE_M/S
HCl_ CMD_VERSION_REQUEST 0x10 EEREHRA SPP/BLE_M/S
HCI_CMD_BT_DISCONNECT 0x11 Wi BT3.0 & SPp

HCl_ CMD_BLE_DISCONNECT 0x12 WTFF BLE &% BLE_M/S
HCl_ CMD_BLE_SCAN 0x14 BLE 13448 BLE_M
HCl_CMD_SET_NVRAM 0x26 T%& NVRAM 22 SPP/BLE_M/S
HCI_CMD_CONFIRM_GKEY 0x28 %‘%;E\,Jct%mpa”son BXIIEF | opp/pLE M
HCI_CMD_SET CREDIT GIVEN 0x29 28 Spp FiE spp
HCI_CMD_SET ADV_DATA 0x2A 2B ADV #iE BLE S

HCl_ CMD_POWER_REQ 0x2B EISIREETEEE SPP/BLE_M/S
HCl_ CMD_POWER_SET 0x2C IEEVERTEER FETAE SPP/BLE_M/S
HCl_ CMD_PASSKEY_ENTRY 0x30 B Passkey BLE_S
HCI_CMD_LE SET PAIRING 0x33 RERCE( BLE S

HCl_ CMD _LE_SET ADV_DATA 0x34 RE adv KR BLE_S

HCl_ CMD _LE_SET SCAN_DATA 0x35 B8 scan BUE BLE S

HCl_ CMD_LE_SEND_CONN_UPDATE_REQ 0x36 EEESH BLE S

HCl_ CMD _LE_SET ADV_PARM 0x37 REIESH BLE S

HCl_ CMD _LE_START PAIRING 0x38 Froamens BLE S
HCI_CMD_SET TX_POWER O0x42 RE RSN SPP/BLE_M/S
HCI_CMD_LE_CONFIRM_GKEY 0x48 ggﬁEﬁiN}\“meric Comparison BCXIE | g ¢ ¢

HCl_ CMD_REJECT JUSTWORK 0x49 #5448 Justwork BERI7S =S BLE S
HCl_CMD_RESET CHIP REQ 0x51 SRIH SPP/BLE_M/S

hRAs: V1.0
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HCl CMD _LE SET FIXED PASSKEY 0x61 IREEER passkey BLE S
HCI_CMD_DELETE_CUSTOMIZE_SERVICE 0x76 fiB® BLE IERGFEARSS AL BLE S
HCl_ CMD_ADD _SERVICE_UUID 0x77 1410 BLE BREMARSS BLE S
HCl_ CMD_ADD_CHARACTERISTIC_UUID 0x78 1490 BLE ERXE WA BLE S
HCl_CMD_BLE_CREATE_CONN 0x7b LE EETiERE BLE M
HCI_TEST CMD_CLOSE_LPM OxXFF %7 LPM SPP/BLE_M/S

3.4.2. HCI CMD SET BT ADDR (0x00, SPP)

HCI_CMD _SET BT ADDR FIFi&E BT3.0 &&=k, #EF3 0x00,
ESREI S SELES HCI_ EVENT CMD RES, EISRBKES 0x00,

e BTN
ik i BNE
CMD ByteO 0x01
Opcode Byte1 0x00
Length Byte2 0x06
Payload Byte3~Byte8 BT3.0 ik (/Nmig=t)

3.4.3. HCI CMD SET BLE_ADDR (0x01, BLE_S)

HCI_CMD_SET_BLE_ADDR FFi&E BLE ig#&itit, #ER3 0x01,
ERIRI RS IEEEE HCI_EVENT CMD RES, EIERBKES 0x00,

A BTN T
faik i BE
CMD ByteO 0x01
Opcode Byte1 0x01
Length Byte2 0x06
Payload Byte3~Byte8 BLE i&ssibtt (/&)

3.4.4. HCI CMD SET VISIBILITY (0x02, SPP/BLE_S)

HCI_CMD_SET_VISIBILITY R BIEFAIRIRIFI IR, #4FD 0x02 , Payload H Bit0 &7 BT3.0
AIRI (AJLARIEZR), Bit1 Rx BT3.0 AliEsE (ALABHER), IRERABKINIXBAFXNIRAFRHE, AP
B9 00B8; 11B , Bit2 3/~ BLE A’&¥L, BLE &R RIVAS THLBHERFNERE, RITSAX ADV I &
.

ERIRI S IEEEE HCI_EVENT CMD RES, EIERBKEN 0x00,

CESg=ER I
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faEik i BWE
CMD ByteO 0x01
Opcode Byte1 0x02
Length Byte2 0x01

Bit0: BT3.0 al&H
Bit1: BT3.0 oJi&iE

Payload Byte3 : .
Bit2: BLE a]’&¥ (ADV [ &)

3.4.5. HCI CMD SET BT NAME (0x03, SPP)

HCI_CMD_SET_BT_NAME AFIRE BT3.0 NEFIREETR, BIFEA 0x03, spSKEMRIEEFIREEIR
KEME, RAKEA 32byte, IHEFRBEFRELL ASCIl FRIBIIFRFE.

BREIEIL AL /RREIE HCI_EVENT_CMD_RES, BISREFKEYS 0x00,

ap TRV T
ik i BYE
CMD ByteO 0x01
Opcode Byte1 0x03
Length Byte2 0x01~0x20
Payload Byte3 ~Byte (Length+3) ETFREBR

3.4.6. HCI CMD_SET BLE_NAME (0x04, BLE S)

HCI_CMD_SET BLE NAME BT iRE&E BLE MR IRERMR, B{FEA 0x04, s RKEREEFRERIRK
BME, &AIKE 24byte, BEFFIRFERZMELL ASCI fRIGRIFFIER.

BEHREFEIL S <SE&EIE HCI_EVENT CMD_RES, RIEREKE 0x00,

ap TRV T
ik i BE
CMD ByteO 0x01
Opcode Byte1 0x04
Length Byte2 0x01~0x18
Payload Byte3 ~Byte (Length+3 IETFIRBER

3.4.7. HCI CMD SEND SPP DATA (0x05, SPP)

HCI_CMD_SEND SPP DATA FBF/ki% BT3.0 #4E (SPP 1Y), #{FfD A 0x05. =4 SPP HUEGMIKE
INFET 127 I LAARIRENEIEE I,
ESRIRI S SFELES HCI EVENT CMD RES, EISRAKES 0x00,
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A BTN T

ik i BYE
CMD ByteO 0x01
Opcode Byte1 0x05
Length Byte2 0x01~0xFF (#EFNTF 127)
Payload Byte3 ~Byte (Length+3) BT3.0 & (SPP X))

3.4.8. HCI CMD SEND BLE_DATA (0x09, BLE_M/S)

HCl_CMD_SEND _BLE DATA AT A% BLE HUE (GATT #HMY), BERSS 0x09,
S EI S <SIESmEIE HCI EVENT CMD RES, EIERSKE 0x00,

ap TRV
ik & BYE
CMD ByteO 0x01
Opcode Byte1 0x09
Length Byte2 0x01~0xFF
Byte3~Byte4 Attribute Handle, BAIA OxOE 0x00
Payload
Byte5 ~Byte (Length+3) BLE #dE (GATT i)

3.4.9. HCI CMD_STATUS REQUEST (0x0B, SPP/BLE_S)

HCI_CMD_STATUS_REQUEST FIFEREZRE, #{FD/9 0x0B .
ERIRI AR S/EaEE HCI_EVENT_STATUS_RES,

BTN
ik i BE
CMD ByteO 0x01
Opcode Byte1 0x0B
Length Byte2 0x00

3.4.10. HCI CMD SET PAIRING MODE (0x0C, SPP)

HCI_CMD_SET_PAIRING_MODE FFi&& BT3.0 RUBCXIA=, #IERSH O0x0C, 1RIRENIAECKHETS 0x01

Just Work (SSP),

ESRIEI S SELES HCI EVENT CMD RES, EISHAES 0x00,

CESg=ER I

faik

04—

e
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CMD ByteO 0x01
Opcode Byte1 0x0C
Length Byte2 0x01

0x00: pin code

0x01: just work
Payload Byte3
0x02: passkey

0x03: confirm

3.4.11. HCl CMD SET PINCODE (0x0D, SPP)

HCI_ CMD_SET PINCODE FFi@E BT3.0 fUEERS PIN 73, HR2{ERSH OxOD, EHREBAERS PIN 8%
0x30 0x30 0x30 0x30

ERIRI RS REEE HCI_EVENT CMD _RES, EIERZEHKES 0x00,

e BTN
ik 31 &
CMD ByteO 0x01
Opcode Byte1 0x0D
Length Byte2 0x01~0x10
Payload Byte3~Byte(Length+2) Pincode

3.4.12. HCl CMD SET UART _FLOW (OxOE, SPP/BLE_M/S)

HCI_CMD_SET_UART_FLOW FFi&E UART ififs, #4Ei379 Ox0E, 0x00 J93kif] UART ififs, 0x01 A7
JS UART iz,

ERIRI RS EEESE HCI_EVENT CMD _RES, EIERZEHKES 0x00,

ST
iR VA1 0NE
CMD ByteO 0x01
Opcode Byte1 0xO0E
Length Byte2 0x01
0x00: %A UART itz
Payload Byte3 .
0x01: FFRE UART iz

3.4.13. HCI CMD SET UART BAUD (OxOF, SPP/BLE_M/S)

HCI_CMD_ SET UART BAUD RITFigE UART 45K, #E{FR3/9 OxOF, UART is4FEREANAZ 115200, &
K 1Mbps, RERIFRINSRISEHT ASCI RIGFFRABEEA. Fig0: 188 921600 KIFR, TENEH
“01 OF 06 39 32 31 36 30 30",
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R EIt G S/RREISE HCI_EVENT_CMD_RES, BISEREKEA 0x00, It ESBETFGELRIX.
ARV T

ik i BNE
CMD ByteO 0x01
Opcode Byte1 O0xOF
Length Byte2 0x01~0x07
Payload Byte3 SR (ASCIl fRRE=1EER)

3.4.14. HCI CMD VERSION REQUEST (0x10, SPP/BLE_M/S)

HCI_CMD_VERSION_REQUEST FITES&EIREWFhRA, #{FiE/8 0x10,

EHRIRIIL G STERREE HCI EVENT CMD RES, BIERSKEN 0x02, BERNSHEHIRAS
1~65535

apTETVAI T
ik i BYE
CMD ByteO 0x01
Opcode Byte1 0x10
Length Byte2 0x00

3.4.15. HCI CMD BT DISCONNECT (0x11, SPP)

HCI_CMD_BT DISCONNECT FIFHfFF BT3.0 (SPP thill) ik, 1B(ERSH Ox11 ,
ERIERI S IEREIE HCI_EVENT_CMD_RES, BISEREKE/ 0x00,

A BTN T
ik i &
CMD ByteO 0x01
Opcode Byte1 0x11
Length Byte2 0x00

3.4.16. HCI_ CMD BLE DISCONNECT (0x12, BLE_M/S)

HCI_ CMD BT DISCONNECT F3FUrFF BLE i&#E, ##{FfEA 0x12,
ESRIEI S SELES HCI EVENT CMD RES, EISRAKES 0x00,
o

faik e BNE
CMD ByteO 0x01
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Opcode Byte1 0x12

Length Byte2 0x00

3.4.17. HCl CMD BLE SCAN (0x14, BLE_M)

AT FramsdE, BIFS5 0x14,
BRI EI S EabIE HCI EVENT CMD _RES, BEIEAZE 02 06 02 14 00

A STEIVA T
sk i FiN
CMD ByteO 001
Opcode Byte1 Ox14
Length Byte2 0x01
0x00: FKFIIE
Payload Byte3 —
0x01: FFEFH

3.4.18. HClI CMD SET NVRAM (0x26, SPP/BLE_M)
iZi S ATIZE NVRAM HiE,

IR BB —EE, Bk MCU FRE—RIAEZKIFMEEE (30 FLASH) #HENMEHYREEER, X
ERTFB2ETR D NVRAM, HEREEE(RIFEEE A% HCI_ EVENT NVRAM REP ##EAZE MCU, MCU
M7E EEBE{EA HCl CMD_SET NVRAM @SS EURAIXAIER, MCU RAXRIUERFIESIRIINS.

NVRAM 8 34 =15—4H, —£ 54, £ 170 F43,
SR EIL S E4EIE HCI EVENT CMD RES, EISEREKES 0x00,

g VA1 BE
CMD ByteO 0x01
Opcode Byte1 0x26
Length Byte2 OxAA
Payload Byte3~Byte172 NVRAM £{#&(170Byte)

NVRAM #8={ 508 :

ik i BWE
RERS ByteO RERS
i Byte1 0x35 0x36 0x37
. 8byte:Ediv
HuE 1 Byte2~ Byte17 Master address (A/E&) IRK
8byte:IRK
iz 2 Byte18~Byte33 Long Term Long Term Long Term
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MRS R VERNSTRINY, SiEC)IEENEEREMEN)IRE, RERSH00, ) EtRERSHK
X201, 02, 03

3.4.19. HCI CMD CONFIRM_GKEY (0x28, SPP/BLE_M)

HCI_CMD_CONFIRM_GKEY FF Numeric Comparison Btxd/5=HXIBEERILLE:, WE!
HCI_EVENT GKEY S{/EiRE.

ESRIEI S SIESES HCI EVENT CMD RES, EISRAES 0x00,

ap TRV T
i e BE
CMD ByteO 0x01
Opcode Byte1 0x28
Length Byte2 0x01
0x00: #=SAICED
Payload Byte3
0x01: ZSHAILED

3.4.20. HCl CMD SET CREDIT GIVEN (0x29, SPP)

HCI_CMD_SET_CREDIT_GIVEN FF&E spp RiZGHIEFE), BIEBA 0x29,

ik i BWE
CMD ByteO 0x01
Opcode Byte1 0x29
Length Byte2 0x01
Payload Byte3 RO INE

3.4.21. HCI CMD AUTO ADV SCAN (0x2A, BLE_S)

HCI_CMD AUTO_ADV SCAN F3Fi&E BLE ADV DATA, ¥ ADV Data KEAXTF 31 = B, R4
BHERD (IRHR ADV Data #8z™() MIETE Scan Resp Data i,

EHUEIHSFLES HC EVENT CMD RES, BISRAEKEH 0x00,

LTSIV
ik Vi BNE
CMD ByteO 0x01
Opcode Byte1 0x2A
Length Byte2 0x01~0x3E
Payload Byte3~ Byte(Length-3) ADV Data
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3.4.22. HCI CMD POWER REQ (0x2B, SPP/BLE_M/S)

HCI_ CMD POWER REQ FIFEiTtEREREE, #{FRSA 0x2b,

EHEI S EAREIS HCI_EVENT_CMD_RES, RISHBIKEN 0x02, EIEREN 2 M byte FIBE
B, 2/ byte AERE, F— byte HRBEENEEED, 51 byte IRBEEAVINEELS, 21 byte &B
A7l B 0322 79 334V,

A BTN T

faik 14— &
CMD ByteO 0x01
Opcode Byte1 0x2B
Length Byte2 0x00
3.4.23. HCI CMD POWER SET (0x2C, SPP/BLE _M/S)
HCl_CMD_POWER_SET R RERGUEENFEIREEEINREF X, BIFD/ 0x2C,
RRKEFIEES/EREISE HCI_EVENT_CMD RES, EIEREKES 0x00,
A BTN T

ik A= e
CMD ByteO 0x01
Opcode Byte1 0x2C
Length Byte2 0x01
payload Byte3 0x00: XA EI

0x01: FEEEEIQ

3.4.24. HCI CMD PASSKEY ENTRY (0x30, BLE_S)

HCl_CMD PASSKEY ENTRY FBF#IA Passkey, 12{EfG7A 0x30,

FIENFEN LB 779603, &%k 779603 #E#a79 UINT32 9245 0x000be553, A/NimiEia T, BD 0x53

OxE5 0x0B 0x00

MM HA&1XA95E<S/9: 01 30 04 53 E5 0B 00,

ik i BE
CMD ByteO 0x01
Opcode Byte1 0x30
Length Byte2 0x04
Payload Byte3~Byte6 Passkey Data
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3.4.25. HCl CMD LE SET PAIRING(0x33, BLE_S)

HCI CMD LE SET PAIRING iZ&E BLE EExdtE=,
ESRIEI S TELES HCI EVENT CMD RES, EISHAKES 0x00 ,

CESg<ER I
iR (s HR{E
CMD ByteO | 0xOT

Opcode Byte1 0x33

Length Byte2 0x02

0x00 (2KIA): LE_PAIRING NONE: AAnZs
0x01: LE_PAIRING_JUSTWORK: 1%, FAFPAEZEZEER(E, NO MITM
0x02: LE_PAIRING_PASSKEY: FEFHIMAIDERSFHHIA, Sk MITM

0x81: LE_PAIRING_SECURE_CONNECT JUSTWORK: BF SC EBMAIINZ, BAFRAEEERE, NO
Payload Byte3 MITM

0x82: LE_PAIRING SECURE_CONNECT NUMERIC: B7 SC Bt tmsiaEst, FHALE
BEHAE, AFWARSEER

0x83: LE_PAIRING SECURE_CONNECT PASSKEY: B SC EitAUEHEs, EEFHMNRT
BHEA 3T MITM

hNEEtEKIREIAY EVENT:

1) LE_PAIRING JUSTWORK:

43R[E HCl_ EVENT LE_PAIRING STATE, &40 MCU BRsshiA7,
FRE HCl_ EVENT LE_ENCRYPTION_STATE i#@40 MCU INEHAZ,
REBIREECXIATN HCI_EVENT_NVRAM _REP, B2FEXHEE.

2) LE_PAIRING PASSKEY:

$ciR[E] HCI_EVENT LE TK, G&HA passkey (58,

SARME] HCl EVENT LE_PAIRING STATE j@%01 MCU BEXhHR7,
HIRE HCI EVENT LE_ENCRYPTION_STATE j&%1 MCU HIZA,
BEXI A IN/EIRE HCI EVENT NVRAM REP, BJ&FEIXHER.

3) LE_PAIRING _SECURE_CONNECT JUSTWORK:

$eiR[E HCI_EVENT LE PAIRING_STATE j@40 MCU iR,
FIRE] HCI_EVENT LE_ENCRYPTION_STATE i&@%1 MCU fNERIRZ,
[EEIREIESAIN HCl EVENT NVRAM REP, B8R,

4) LE_PAIRING SECURE_ CONNECT NUMERIC: BLE 4.2 1%, AHFHERAR, FHIIRSEREIA
18, BPEAREER.
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5) LE_PAIRING SECURE_CONNECT PASSKEY:
$ciRME HCl_EVENT LE TK, B&#A passkey {58,

SAFSIRE HCI_EVENT LE_PAIRING STATE j@%1 MCU BEXHIk7,
HIRE HCl EVENT LE_ENCRYPTION_STATE j@&0 MCU INZARS,
BeXSAIHfEIRE] HCI EVENT NVRAM REP, B&ERHEE.

3.4.26. HCI CMD LE SET ADV DATA (0x34, BLE_S)

HCI_CMD_LE_SET ADV_DATA F3Fi&E BLEADV DATA , ADV Data KEH 31,

ADV Data 4584 BLE%, HCl CMD_SET BLE NAME 21837 ADV Data, Fill ADV Data B
B BLERZFZERE.

BRHRIEIIL AL /RREIE HCI_EVENT_CMD_RES, BIERFKESS 0x00 .

e BTN
ik i BWE
CMD ByteO 0x01
Opcode Byte1 0x34
Length Byte2 Length< 0x20
Payload Byte3~Byte(Length-3) Adv Data #URE

3.4.27. HCI_ CMD LE_SET SCAN DATA (0x35, BLE_S)

HCI_CMD_LE_SET SCAN_DATA F3FigE Scan Data, Scan Data {<E3 31.

Scan Data ]88 BLE 5=, HCI CMD_SET BLE NAME £Hz18E#T Scan Data, FflA Scan Data E1Eig
& BLE BFZFIRE.

ERIRI R <$TEEEE HCI_EVENT CMD _RES, EIERZEHKES 0x00,

e BTV
ik i BE
CMD ByteO 0x01
Opcode Byte1 0x35
Length Byte2 Length< 0x20
Payload Byte3~Byte (Length-3) Scan Data %=

3.4.28. HCI CMD LE_SEND CONN_UPDATE_REQ (0x36, BLE_S)

HCI_CMD_LE_SEND_CONN_UPDATE_REQ FiFiz& CONNECTION PARAMETER UPDATE REQUEST %
FHEIZ.
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HEHRIEI A SS2EE HCI_EVENT CMD _RES, EISKRZEHKEH 0x00,

BTV T
fiid Vi BE
CMD ByteO 0x01
Opcode Byte1 0x36
Length Byte2 0x08
Byte3~Byte4 interval min: (&/\&fz 1.25ms)
Byte5~Byte6 Le interval max (§/NE{L 1.25ms)
Payload
Byte7~Byte8 Slave latency (FRAZEE 30 M)
Byte9~Byte10 Timeout (/MR 10ms)

3.4.29. HCI CMD LE_SET ADV_PARM (0x37, BLE_S)

HCI_CMD_LE_SET_ADV_PARM F3FiRE ADVR RUBINEFISEL0RTIE, HRIERSH 0x37, BRI 0.625ms,
N,
BRI S SELEE HCl_EVENT CMD_RES |, ESMEKES 0x00 |

e BTN
ik i BWE
CMD ByteO 0x01
Opcode Byte1 0x37
Length Byte2 0x02
Payload Byte3~Byte4 ADV [Elfg (RJiEIEAfZ 0.625ms)

3.4.30. HCI CMD LE_START PAIRING (0x38, BLE S)

HCI_CMD_LE_START PAIRING FFFFAERS, #2R{FRS/ 0x38 .
RRKEFIEES/FREISE HCI_EVENT CMD RES, EIEREKE/ 0x00,

e BTV
ik i V=
CMD ByteO 0x01
Opcode Byte1 0x38
Length Byte2 0x00

3.4.31. HCI CMD SET TX POWER (0x42, SPP/BLE_M/S)

HCI_CMD_SET_TX_POWER BT IRERSITIR, B(FEH 0x42, BRNINRENAIE.

hRAs: V1.0 20 / 35



ftEH% (www.HangChip.com) ACM32WB15 i& B R & F it

faEik i BWE
CMD ByteO 0x01

Opcode Byte1 0x42

Length Byte2 0x01

RFERL
0x00: 0dB (ZKIA)
0x01: 3dB
0x02: 5dB
0x03: -3dB
0x04: -5dB

Payload Byte4

3.4.32. HCl CMD LE CONFIRM GKEY (0x48, BLE_S)

HCI_CMD_LE_CONFIRM_GKEY F3F Numeric Comparison BEexdA=HXIZEEAILLER, IR
HCI_EVENT GKEY Ef/EiRME,

ERIRI S TREEE HCI_EVENT CMD _RES, EIERZEHKES 0x00,

e BTV
ik i BWE
CMD ByteO 0x01
Opcode Byte1 0x48
Length Byte2 0x01
0x00: #SHICED
Payload Byted
0x01: ZSHAILED

3.4.33. HC| CMD REJECT JUSTWORK (0x49, BLE_S)

HCI_CMD REJECT JUSTWORK FEFig&&Eia4s Justwork ESXIAT, (FBF PCl IAE), #ERD/ 0x49,

ik i BWE
CMD ByteO 0x01
Opcode Byte1 0x49
Length Byte2 0x01
0x00: XF#ELH Justwork
Payload Byted
0x01: FJFFE4E Justwork

3.4.34. HCI CMD RESET CHIP REQ (0x51, SPP/BLE_M/S)

HCI_CMD_RESET_CHIP_REQ BBFERLSH, B{EE/A 0x51,
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faEik i BWE
CMD ByteO 0x01
Opcode Byte1 0x51
Length Byte2 0x00

3.4.35. HCI CMD LE_SET FIXED PASSKEY (0X61, BLE_S)

HCI_CMD_LE_SET_FIXED_PASSKEY FBFi&E Passkey, #{EtD/9 0x61,
fgn, REBEE Passkey A 123456, il 123456 #£5#a79 UINT32 9% 0x0001€240 ->/NimtEz; 0x40

OxE2 0x01 0x00

S RM2AIE 01 61050140 E20100

ik i BV{E
CMD ByteO 0x01
Opcode Byte1 0x61
Length Byte2 0x05
0x00: PB#l Passkey
Byte3 o
Payload 0x01: BENX Passkey

Byte4~Byte7

Passkey

3.4.36. HCI CMD DELETE_CUSTOMIZE_SERVICE (0x76, BLE_S)

HCI_CMD_DELETE_CUSTOMIZE_SERVICE FFHIBRIERFIRS BAFIE, BIFBA 0x76.
ESRIEI A SFELES HCI EVENT CMD RES, EISRAKES 0x00,

ik i BE
CMD ByteO 0x01
Opcode Byte1 0x76
Length Byte2 0x00

3.4.37. HCI_ CMD _ADD SERVICE_UUID (0x77, BLE S)

HCI_CMD_ ADD_SERVICE_UUID BTFiEEENRS, BIFEA 0x77 .
BRI EILH<SIFEMEE HC EVENT UUID HANDLE, BISABIKE 0x02, EERSHHFIE Service Y

Handle,
g

faik

e

CMD

ByteO

0x01
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Opcode Byte1 0x77
Length Byte2 Payload Length
Byte3 UUID LENGTH
Payload
Byte4~Byte4+length Service UUID(/Nig#&=()

3.4.38. HCI CMD ADD CHARACTERISTIC UUID (0x78, BLE_S)

HCI_CMD_ADD CHARACTERISTIC_UUID FT3e#(E, BEREH 0x78 ,

ERIEI S SFLESE HCI_ EVENT UUID HANDLE, EISRBKE 0x02, BIERE Y
Characteristic E£5/9 Handle,

BTV T
ik & BVE
CMD ByteO 0x01
Opcode Byte1 0x78
Length Byte2 Payload Length
FHHERMY
0x01: Broadcast
0x02: Read
0x04: Write Without Response
Byte3 0x08: Write
0x10: Notify
0x20: Indicate
Payload 0x40: Authenticated Signed Writes
0x80: Extended Properties
Byte4 UUID LENGTH
Byte5~Byte(5+UUID_LENGTH) $SEHE UUID (/)hig&=()
Byte(5+UUID_LENGTH+1)~ Byte(5+UUID LENGTH+2) |Read #ifff, EE read IREINEIRKE
Byte(5+UUID_LENGTH+3)~ ) X . -
Read #HIERTY, IREIRIEIE (KimtEt)
Byte(5+UUID_LENGTH+3+Read_data_length)

3.4.39. HCI CMD BLE CREATE CONN (0x7B, BLE M)

HCI_CMD BLE_CREATE_CONN FF#EiEsE, #BIERSH 0x7b,

RRKR A< /RSEIE HC_EVENT_CMD _RES, #4E/9: 02 06 02 7B 00

ik & BNE
CMD ByteO 0x01
Opcode Byte1 0x7b
Length Byte2 0x06
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Payload

Byte3~Byte8

Adv addr

3.4.40. HCI TEST CMD _CLOSE LPM (OxFF, SPP/BLE_M/S)

HCI_TEST_CMD_CLOSE_LPM F3F%if LPM, 12/ER3J OxFF,

i s V(=]
CMD ByteO 0x01
Opcode Byte1 OxFF
Length Byte2 0x02
Byte3 0x00: disable LPM
0x01: enable LPM
Payload Bit[0:6]: GPIO RS, EIEZENLSA Ox0B
Byte4 Bit7=1: =LA
Bit7=0: HtHEI%EE
3.5. EVENT {4
3.5.1. EVENT SH{#iC2
EVENT Opcode iR ZIFMY
HCI_EVENT_SPP_CONN_REP 0x00 BT3.0 i&EZL SPP
HCI_EVENT LE_CONN_REP 0x02 BLE iZEfgsdss BLE_ S
HCI_EVENT SPP_DIS REP 0x03 BT3.0 EEHITT SPP
HCI_EVENT LE_DIS REP 0x05 BLE JEZHTFF BLE S
HCI_EVENT CMD_RES 0x06 o B5ek SPP. BLE_M/S
HCI_EVENT SPP_DATA REP 0x07 #EIlE BT3.0 #uR SPP
HCI_EVENT _LE_DATA REP 0x08 #I0%) BLE 3R BLE_M/S
HCI_EVENT STANDBY REP 0x09 RERLF BLE_M/S
HCI_EVENT STATUS RES 0x0A KEEE BLE_M/S
HCI_EVENT NVRAM REP 0x0D & NVRAM #iiE BLE_M/S
HCI_EVENT GKEY OXOE g’fg;%%gﬁcompa”son BEXITT | gLe mys
HCI_EVENT _INVALID PACKET OxOF BRI MCU RHEEIEEHEIR SPP. BLE_M/S
HCI_EVENT GET PASSKEY 0x10 #B% MCU AILATA Passkey BLE_ S
HCI_EVENT LE_TK 0x11 gé;\g'(w BEXS IR MCU BLE_ S
HCI_EVENT _LE_PAIRING_STATE Ox14 & MCU BLE FEERHIRTS BLE S
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HCI_EVENT LE_ENCRYPTION STATE 0x15 BA MCU HEimnERaEs BLE S
Numeric Comparison Bexd 75+
HCI_EVENT LE_GKEY 0x1D Seeoe BLE S
HCI_EVENT UUID_HANDLE 0x29 1BA MCU #2iiy UUID XL BLE S
- - - A9 Handle -

HCI_EVENT SCAN_RES 0x2A S LR BLE_M
HCI_EVENT SERVICE_RES 0x50 RS EHR BLE M
HCI_EVENT CHARACTER 0x51 T EIR BLE_M
3.5.2. HCI EVENT SPP_CONN REP (0x00, SPP)
HCI_EVENT _SPP_CONN_REP ZR7x BT3.0 i&EksE . #/Fi8/0 0x00,
EHEIINT:

ik (s BE
EVENT ByteO 0x02
Opcode Byte1 0x00
Length Byte2 0x00
3.5.3. HCI EVENT LE_ CONN_REP (0x02, BLE_S)
HCI_ EVENT LE CONN REP 37 BLE &EEE&E#EY, HBELH 0x02,
EHENAT

g Vi V[
EVENT ByteO 0x02
Opcode Byte1 0x02
Length Byte2 0x00
3.5.4. HCI EVENT SPP DIS REP (0x03, SPP)
HCI_EVENT SPP DIS REP 37~ BT3.0 iEHEZEE&EMFT. #BIESA 0x03 ,
EHEIINT:

ik Vi BNE
EVENT ByteO 0x02
Opcode Byte1 0x03
Length Byte2 0x00
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3.5.5. HCI_EVENT LE_DIS_REP (0x05, BLE_S)

HCI_EVENT LE DIS REP i BLE iEEELUFF. #24FEA 0x05 ,

SHEIVNT:
faik 14— &

EVENT Byte0 0x02

Opcode Byte1 0x05

Length Byte2 0x00

3.5.6. HCI EVENT CMD RES (0x06, SPP/BLE_M/S)
RRTEE— R <RESRISEEH HCI_EVENT CMD _RES, #{Fi37 0x06,

ILEE4RY Byte3 RapiRERD, RISl T HHARS,

Byted Rap<TehiiReS, Ak EEMIhTe;

M Byte5 FHARKEAIZRHNESEAE, EERSENSNIINAYGRSHER.

ST

ik e BNE

EVENT ByteO 0x02

Opcode Byte1 0x06

Length Byte2 Response Content Length + 2
Payload Byte3 SoRkan < ERFRD

AT :
Byted 0x00: AT
Payload 001 AR
Byte5~Byte (Length +3) EERE, BaSTEMEER.

3.5.7. HCI EVENT SPP DATA REP (0x07, SPP)

HCI_EVENT_SPP_DATA_REP #REZIZ] BT3.0 #dE (SPP #MY) BT HAIXLS MCU, #{FS

0x07 .
ST
ik e BNE
EVENT ByteO 0x02
Opcode Byte1 0x07
Length Byte2 0x01~0xFF
Payload Byte3~Byte (Length+3) BT3.0 #dE (SPP 1Y)
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3.5.8. HCI_ EVENT LE_DATA REP (0x08, BLE_M/S)

RHUZIE] BLE #dE (GATT 1Y) ERBILEMHRIESE MCU, 2{F3 0x08

SHBIVNT:
ik i1 &
EVENT ByteO 0x02
Opcode Byte1 0x08
Length Byte2 0x01~0xFF
Byte3~Byte4 Attribute Handle
Payload
Byte5~Byte (Length+3) BLE =

3.5.9. HCI EVENT STANDBY REP (0x09, BLE M/S)

e FE/ S RIIA SRR E S A% HCI_EVENT | AM _READY @41 MCU B B2 ESIFaLFHATIE.
MCU ZEEWZIt EVENT BAaAZEE— CMD,

SMHEINT
ik 31 &
EVENT ByteO 0x02
Opcode Byte1 0x09
Length Byte2 0x00

3.5.10. HCl EVENT STATUS RES (0x0A, BLE_S)

HCI EVENT STATUS RES F3FESE HCI CMD STAUS REQUEST, #ER3J OxOA .

EHEINT
i Vi V[

EVENT ByteO 0x02

Opcode Byte1 0x0A

Length Byte2 0x01
RPRE
bit0: 3.0 EI&I
bit1: 3.0 mIi&EE

Payload Byte3 i R
bit2: 4.0 AT &I (J7#& ADV)
bit4: BT3.0 (SPP 1Y) BiEkE
bit5: BLE Ei&EE
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3.5.11. HCl EVENT NVRAM REP (0x0D, BLE_S)

TEREES NVRAM HIE(FEIFZE MCU Bf&41% HCI EVENT NVRAM REP 445 MCU , #{Ef3 0x0D,
XF NVRAM R ERFILIE/RIE, i5&% HCI_CMD_SET_NVRAM ,

EHEIAT :
ik e BE
EVENT ByteO 0x02
Opcode Byte1 0x0D
Length Byte2 0x170
Payload Byte3~Byte173 NVRAM #iE (34*5)

3.5.12. HCI EVENT GKEY (OxOE, BLE S)

£ Numeric Comparison EeXIAFET4EH, FEMENB—ALER, MCU tHREEEIRME
HCI_EVENT GKEY, 32/ OxOE.

BENKEEl HCI EVENT GKEY E4: 02 OE 04 22 34 05 00

0x22 0x34 0x05 0x00 FEHaKimtEDt-> 000053422 -> 341026

ST
ik i BE
EVENT ByteO 0x02
Opcode Byte1 0xOE
Length Byte2 0x04
Payload Byte3~ Byte7 4 NFT 16 HEIZE

3.5.13. HCI EVENT INVALID PACKET (OxOF, SPP/BLE_M/S)

EHRIEITSEAMERFE SIS A% HCl EVENT UART EXCEPTION, @EHBFEHIAE HC SRR I,
&HIt EVENT SiEthesn ASSERT, AT ESIEREfaE L.

EHEINT
i i1 BNE
EVENT ByteO 0x02
Opcode Byte1 0xOF
Length Byte2 0x00

3.5.14. HCI_ EVENT GET PASSKEY (0x10, BLE S)

BRI BIES Passkey FRXIANFPEr=4 Passkey, 7TEEEMA Passkey B, HREKIX
HCI EVENT GET PASSKEY Z5t:3fi288 MCU {3 HCI CMD_PASSKEY ENTRY 3R Passkey.
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ST
ik i BYE
EVENT ByteO 0x02
Opcode Byte1 0x10
Length Byte2 0x00

3.5.15. HCl EVENT LE TK (0x11, BLE_S)

£ BLE PASSKEY Ecxd75=\h, FTEXS TKEHTRER, EFVLEBMANINE TK EHTHXT.
BIENKEIZE4 02 11 04 OF 7F 07 00, Rr=fEFHlmA 491279 SEAECYT.

Ox Of Ox7f 0x07 Ox00 & KimtRzl-> 0x00077f0f  -> 491279
SR
ik e BNE
EVENT ByteO 0x02
Opcode Byte1 0x11
Length Byte2 0x04
Payload Byte3~Byte6 TK #¢E

3.5.16. HCI_ EVENT LE_PAIRING STATE (0x14, BLE S)

EEFRERIIARIR, BRAHE MCU Ki%Z# HCI_EVENT _LE PAIRING STATE .

B8N T:
ik i BE
EVENT ByteO 0x02
Opcode Byte1 0x14
Length Byte2 0x02
0x0001: BT Pairing Success
0x0101: BT Pairing Fail
Payload Byte3~Byted
0x0080: BLE Pairing Success
0x0180: BLE Pairing Fail

3.5.17. HCI_ EVENT LE_ENCRYPTION STATE (0x15, BLE_S)

FEREINEFESZ G, BRam MCU RXMNEASAISE HCI_EVENT_LE_ENCRYPTION_STATE,

BiEzla T

faik

04—

e
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EVENT ByteO 0x02
Opcode Byte1 0x15
Length Byte2 0x01

0x00: fZLENnE

Payload Byte3
0x01: FFRINE

3.5.18. HCl EVENT LE GKEY (0x1D, BLE_S)

#£ BLE Numeric Comparison BeX3 A HE4%H, HErEXdB—oER,
MCU tri/SEERE HCl EVENT LE_GKEY, 32/Ff3 0x1D,

FlanyeEl HCI EVENT GKEY Z544: 02 1d 04 22 34 05 00

0x22 Ox 34 Ox 05 0x00 & KimtEsl-> 0x00053422  -> 341026

ST
ik i BE
EVENT ByteO 0x02
Opcode Byte1 0x1D
Length Byte2 0x04
Payload Byte3~Byte6 4 NET 16 HEIZE

3.5.19. HCI_ EVENT UUID HANDLE (0x29, BLE_S)

ERIERE UUID XA CMD £EISIHE#, HC_CMD_ADD_SERVICE_UUID #
HClI CMD ADD SERVICE_UUID ®4£EE, WA UUID XA Handle, E Notify #1 Indicate
$4fHY Handle SEUEAIZER Handle, fEAEZ UUID B9 Handle FEZN 1,

RIS
ik i &
EVENT Byte0 0x02
Opcode Byte1 0x29
Length Byte2 0x02
Payload Byte3~Byte4 Handle(/Nigt&E=)

3.5.20. HCI_ EVENT SCAN _RES (0x2A, BLE_M)

LA R,
g e e

EVENT ByteO 0x02
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Opcode Byte1l O0x2A

Length Byte2 0x01~0xFF

Payload Byte3 ~Byte4+len BLE =
fugn:

02 2A 1D 00 1B 38 2E 44 39 4F 45 02 01 02 11 09 59 69 63 68 69 70 20 31 30 32 31 73 20 4D 6F 75
SB"F T opcode ARILEMHRWEF_ERAY EEUE

B=FTHARETKE
BIFHE N ES SEREIRIEE

BUFHARKEIREEREBERSHERRS AT

/* advertising channel PDU type */
(

0 ADV_IND

1 ADV_DIRECT IND

2 ADV_NONCONN _IND

3 SCAN REQ

4 SCAN_RSP

5 CONNECT REQ

6 ADV_SCAN_IND

)

FABIENSENFT A0 , KRLWBEIEL FER EE
f5ian: 02 2A 0D 04 0B CC F1 3E 83 150004 09 53 38 35
EBENFTH 0x04 , KRILEHIEA scan rsp

BRhFORREEATHLIRRE

O SRS BT ERS

FAFHRFE++—FT2E BLE#EIE (38 2E 44 39 4F 45)
FTFPHRRFAMIEAS (020102 110959 69 63 68 69 70 20 31 30 32 31 73 20 4D 6F 75)  1t&k

I BREREARE

3.5.21. HCI EVENT SERVICE_RES (0x50, BLE M)

Z HIREUERIRS £k, & EIREEEUEAIREE handle SLIRER handle, LIRARS BY uuid, BFRAFE
TARSSAY uuid FIEEXINATAIEEEE handle SK{EF,

ik i BNE
EVENT Byte0 0x02
Opcode Byte1 0x50
Length Byte2 0x01~0xFF
Byte3 Len EREENMIEKE
Payload
Byte4~Byte5 Service start handle
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Byte6~Byte7

Service end handle

Byte8~Byte9+Len(byte3)- 4 Service uuid

T ZBIETREE R EESNIRSS. TR SR LRz

3.5.22. HCI EVENT CHARACTER (0x51, BLE M)

ZEHAT ERMTIRBIZIRI4FHIE.

faik i BWE
EVENT Byte0 0x02
Opcode Byte1 0x51
Length Byte2 0x01~0xFF
Byte3 Len FRBEMNBIEKE, uid 2 NFH 16 MFHE

DFREN, REAKIENKEREEN

Byte4-Byte5

Character handle

Payload Byte6

FHHERMY

0x01: Broadcast

0x02: Read

0x04: Write Without Response
0x08: Write

0x10: Notify

0x20: Indicate

Byte7~Byte8

Value handle: 1% handle BBF&Z#dE#AL handle,

Byte9~Byte10+Len(byte3)-5

Character uuid

X AR R LIS MSIE. ERATRERSX ER%EM.

3.6. BLE [E1#5z%
BHEMNX Service:

Server UuID Handle
UUID_YICHIP_MAJOR SERVICE 0x49535343-FE7D-4AE5-8FA9-9FAFD205E455 0x0C
BEN&1E Characteristic:

Characteristic uuID Property Handle
UUID_CHARACTERISTIC_UPLOAD |0x49535343-1E4D-4BD9-BA61-23C647249616 | Notify O0xOE
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BiEN#EW Characteristic:

Characteristic uuID Property Handle

Write
UUID_CHARACTERISTIC _REV1 0x49535343-8841-43F4-A8D4-ECBE34729BB3 i i 0x11
- - Write Without Resp
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4. lRAHE

773

BHA

f¥&

iR

V1.0 |2025-3-10

Aisinochip

#4ahRk

hRAs: V1.0

34/ 35



ftEH% (www.HangChip.com) ACM32WB15 i& B R & F it

5. iR#XSER

AERRTEERD, BEEFF A LBivCBF RO ARAT (BIRVORER) e, REDRHIEN
VA, (AN ARBLRNESH. . (MHAERNEESERD ANt AEREEHATARIER,. M5k
REEIER, EREUEANEESEPRMTRITE RS EANERSEERREK, ORI rERT
RARPRESEREARE. FRLELSE, AIGERMRERImAE R R MSE, RETSMEIER, BAB1T
BN,

BRETEA)

A7) BB TFRERNEIRAE

bt HEHRITRE)IE 2570 ERERM=HA 2 1% 702 =
fRgR: 200241

EEiE: +86-21-6125 9080

fEH: +86-21-6125 9080-830

Email: service@HangChip.com

Website: www.HangChip.com
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