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4.3 Q) FEBIUELOOth LE APPICAION. ....oivevetceceieeeeetetcecetete ettt et ettt ettt ae s et et et eas s es et etess s esesesesenseseseseananans 20
4.3.1 DI _aPP_EXAMPIC.....eieieeeteeeeeee ettt ettt ettt ettt ettt ettt ettt ae et et eteae st et teseaeas 20

B.3.2 T B R ettt ettt ettt et a ettt a e et et s et et sna ettt nen et e 24
4.3.2.1 PiC B CUSEOM_CONFIG.N.uiiititieiiictcece ettt ettt ettt et ss st et n s 24

B.3.2.2 B B AF B B AT TR coveeveeeeeee ettt 30

4.3.2.3 TIL B AFLEr BUIIG....ouieeeieieieeeiecececececececeeectetete ettt ettt ettt ettt ettt et e st et et et es et eses s s s s s s s s s asananas 31

B.3.3 TRIF T UARED oottt ettt ene e 32
B.3.3. 1 BB BRE oottt 32

4.3.3.2 SEHIBIUELOOth LENVATIZHH ... ..ttt 33

4.3.3.3 BLE_Stack_IRQ. BLE_SDK_IRQ5Application IV FEHLA . ..oveeeeeeeeeeee et eeeeeeee e, 36

R OO 37
R = =3V a2 oY =Y\ 1 OO OO 37
B.6 TR ettt ettt sttt a et et a ettt e e et et n e et et s s et s s eeaens 40
B.6.1 T B TR oottt 40

B.6.2 ST oottt ettt et e et et n et e ettt n e aeteeas 42

R AR R e SOOI 43

JRBUITAT © 2023 PRYINTH I TR I 03 A7 PR A 7 I



GA@DiX st

T T 5 /= OO 43

86,32 8 ] T T ettt ettt ettt ettt et et et et et et e et et e et en et enet et et et et eaenten et et eae et eneetens 44

B.6.8 f8 T GRTOOIDOXTETR ..+ttt et ettt e et e et e et e e et e e e e e eeeeeeeeee e eee e eee e eseeeenseseseeeeseeeseeseseesaneaens 46

B R B G G B e eeeeeeeeeeteeeeeeeeeeeeeteseesseasesesteseeessaasa st e st e aes st et et e st e s e as et et e e easan et et et ese et et etenteneesastententenaenannant a7

LT © 2023 IR TR A IR 22 7] m



G@DiX fifr

1 &
GR533x 21/ 4 J Goodix i Hi [k 3 HiBluetooth 53R II#EHE T (Bluetooth LE) RZEZAGH (SoC)
, ATRIFFAEER (loT) S48, SRR Mesh M 25 B ill o

364 MHz Arm°® Cortex -M4F 1%, GR533xl i H2/R2.4 GHzA M5l (RF) R4S, M IIFENS F5.30X
¥+ 512 KB}y PFlash. 96 KBZGISRAM, VLK F & 1AM 1Z%0 ik et i L RFM:RE, FL{EBluetooth LE 1
Mbpst R, N B &EiA+15 dBmif RS (TX) THZ. -99 dBm #2Ut (RX) REUE LA ik 114 dB A e R 4% i T
5.

GR533x B X2 NZ ¥, nlCE N %% (Broadcaster) . W%E#E (Observer) . AMEH &%
(Peripheral) FIFRF YL 4% (Central) , LR &Fh A4 &N .

GR533x 51t F HEHEQFN32FTQFNAS R APt 4, BRI HBC B a0 N R AR

= 1-1 GR533XRFIEKEE

R GR5331AENI GR5331CENI GR5332AENE GR5332CENE

A% Cortex®-M4F Cortex®-M4F Cortex®-M4F Cortex®-M4F

RAM 96 KB 96 KB 96 KB 96 KB

SiP Flash 512 KB 512 KB 512 KB 512 KB

I/O %1 16 32 16 32

TAEIREE -40°C to 85°C -40°C to 85°C -40°C to 105°C -40°C to 105°C

% (mm) QFN32 (4 x4 x 0.75) QFN48 (6 X 6 x 0.75) QFN32 (4 x 4x 0.75) QFN48 (6 x 6 x 0.75)
1.1 GR533x SDK

GR533x3 T &K B4 (Software Development Kit, SDK) JNGR533x £ 1|SoCHe it 4= Th] i) 404 T & 52
FF. 1%SDKHL % Bluetooth LE API. Mesh API X System APIZE. AMEIRENFE T . A/ P TR, TRREIHE LK
FHSGIIH P SR %

BF LS

ARG HEIAIGRS33x SDKFRAS, & H TGRS33x R AT & F o

1.2 {RINFEE S il ik
IRIHERE BB S B P
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Bluetooth LE Protocol Stack

Generic Attribute Profile (GATT)

Attribute Protocol (ATT)

Logical Link Control and Adaptation Protocol (L2CAP)

Controller

Link Layer (LL)

Physical Layer (PHY)

& 1-1 R ThFE IR FF il AR 5o
{RINFEWE A AR th i H 28 (Controller) « FEHLFEHIEZIT (HCD A& EHL (Host) ZHk.
f=#2E (Controller)

«  YHJZE (Physical Layer, PHY) : ZHF1 MbpsH12 MbpsH H i& N EkANGFSK (= T AmFL 4z ) A
(RF) #1E.

« BEBR)ZE (link Layer, LL) : #EHIB& MR, SCFAAREIRES
(Standby. Advertising. Scanning. InitiatingEiConnection) , JFFRIHR¥ESLFR TR UIFIRES .

FHUEHEIZEDO (HeD

EMNLIEHIEED (Host Controller Interface, HCI) : #EfitHost5 ControllerZ [RIF @ EH O . ZEE O
JE RSB PRS2 O, nT DR bRdERE{42 11, B WUART. Secure Digital (SD) B{USB. HCI
commandsfleventsif i i% 5z 1 JE £ Host 5 Controller . [A] 4% 3 .

F#l (Host)

o PIEEERIEHIALER PMYUE  (Logical Link Control and Adaptation Protocol, L2CAP) : N 242 %
SH. BdErB S EHARS, HHHFZ im0 b A8 1S

o ZeEM)E (Security Manager, SM) : B XFECXT A H 0 K51, N EE TSGR AT HFE 7 4
it 1) i 1) ‘22 4 B AN B MR A R DI R

e HEAVIMMYEE (Generic Access Profile, GAP) : A 2N A FlIProfilest L 5t M AR E (5 28 B 12
O, FZHTSEH /. B SRR, RS K. EESEE . <o RS m N

[
HE o

AU E © 2023 RYITTETRM B0 H RA 2
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© JEIEPMNUZ (Attribute Protocol, ATT) = & ST 55 i A1 7 i 2[4 ) e 5% K 2 WML

o JEHEMMIEE (Generic Attribute Profile, GATT) : FETATTHMNZ b, X T —&R¥HTGATT
Client 5 GATT ServerZ I8 iR &5 54 22 BLRE(E 1L FE, . LERH . Profile & Servicef# F

LR

*  FZBluetooth LEFI AR R H MM AR B RL, %17 9] Bluetooth SIGH] E /7 Ml https://www.bluetooth.com.

*  GAP. SM. L2CAPJ:GATTHI 5t % 7EBluetooth Core SpecHt, HAthBluetooth LEN 1= i Profiles/Services G
7] PAFEGATT Specs JLTH] F#%. Bluetooth LEN FH 7] 582 F 2 i) Assigned Numbers. 1Ds & Codes}) 51| 7E Assigned
Numbers T3 [l -

AT © 2023 IRIITHC TR A A IR A 3


https://www.bluetooth.com

GADIX GRS33xIR I FE I 7 B 5

2 GRS33xX{KINFFEIE T R HEFEE

GR533x SDK#& 3 FGR533x:0s F 8 X PR THAERE 4 N - R I A4F 21, {3$5Bluetooth LE 5.3 API. System
APLL SNEBREN AP, 3R E 1K 2F A8 IS 738 T RE Al FH 356 B SO RS o N2 & 3 1T DA T~ GR533x
SDK )7 9] T REREAT PUid 7= i FF R FIEAR
2.1 FE 2R

GRS33x[HEAFHE], W1 T frs:

Bluetooth Subsystem
RF Transceiver
CLK
HFXO_32M ————» Gen —»
v
- Bluetooth LE Bluetooth LE
PA — SX PLL Digital Front End Modem MAC Packet Buffer
.—J: LNA — Mixer — BB _— ADC
PMU Subsystem
1/0
DC-DC BOD
AON_LDO POR UART
CORE_LDO 10_LDO Timers
SYS_LDO
AON SLP
AON WDT N AON RTC
- o o ester e
HFRC_192M CPLL_192M
Analog
RNG_0SC HFX0_32M - Cache ‘ Sense ADC Temperature Comparator
sensor
LFRC_32K LFX0_32K
CGU Subsystem MCU Subsystem
I Radio Power Domain I system Power Domain Always-on Domain

2-1 GRS33xFEHHAEE]
- Arm® Cortex -M4F: GR533x SoC&: /i [ R4k L b FE 82 (CPU) . Bluetooth LEFMSUE FlApplication €
3BT IR F3s b
*  SRAM: FRSBENUAFIIEfEES, FROLRE AT IN BT 75 i A7 25 1]
*  ROM: Hiffff##%, [E1L T BootloaderMiBluetooth LE TSR I HAFARAS o
*  Flash: A NESRIFlashfEif 500, T Fm A AR MEERE, SCREAH PR A Eig 7t

(Execute in Place, XIP) .
*  Peripherals: GPIO. DMA. 12C. SPI. UART. PWM. Timer. ADCJATRNGZ:HE{EAMA .
*  RFTransceiver: 2.4 GHZSHHl R 2% .

e Communication Core: Bluetooth 5.3V ARIEHI S I Z, $RALERA MR 5 2.4 GHZSFH A 2 [A]
FEfEE .

*  PMU (Power Management Unit) : HEJFE I, NE RGBSR EIE L. TR IEACE S HA
MHTRGIEITIRE, W ESTADC-DC. SYS_LDO. 10_LDO. CORE_LDO. RF Subsystemi&iZ:%k, st
BIhFEE B E B

FRALITE © 2023 ARINTHC TR (A PR A 7 4
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GRS33XEINFE I F AT &

LR

KT GRE33x:th T S IR 4, 155 % (GR533x Datasheet) .

2.2 ER 2R
GR533x SDKIJAR 2844, 4R EIFTw.

Software
Application
I A A
Mesh Model
SDK
 / ) /
Mesh API Bluetooth LE API System API
i A A
Mesh Stack
Bluetooth LE Stack Bootloader
Hardware I I
4 4
Bluetooth 5.3 Core Arme® Cortex®- M4F
2-2 GR533x4K 524

. Bootloader

A 4

APP Driver

!

HAL Driver

!

LL Driver

I

Peripheral

FAE S R B 51 SRR, SASTRIIR S B 3R, R0 I R s N AR

. Bluetooth LE Stack

IR IFERE A D SEBAZ Oy, HHIEHIES (Controller) « ENLIEHHE L (HCHD FIEHNL (Host) B
(F#ELL. HCI. L2CAP. GAP. SM. GATT) , Z¥¥Broadcaster. Observer. PeripheralfliCentralffjti

o

. Mesh Stack

Bluetooth LE Meshth S SEBIAZ Ly, £EK Mesh MR 2R R IR EZ . R E . IRIEELHZ . L EA

JZ BN DRSS T A DI fE

. LL Driver

JRIZWEANZ, BN E A7 AR BN HM 8L, BAER S 42 il A 2

JRBUITAT © 2023 PRYINTHIC TR I 03 A7 PR A 7
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HAL Driver

RS2, A TAPPIRENZFILLRSN 2 2 (A — Mm% 2 . HR M —AbrE L APIHE O, A
7 AEAPPIR ) J2 38 3 FH HALIZ AP 5] JiS J2 AP 4 5 U

[ 358 8R:
HALZ AP [EH WG H T R R Z I M R RIS, AEH T E @SR R Bk, ANHEEF A
HHEHFHALZHAPHE .

Bluetooth LE SDK

AT & T RAL, $R4ALE 55 F f\JMesh API . Bluetooth LE API. System APILA J2APP Driver API.
Mesh APIfI$E Mesh N I & AT i APl
Bluetooth LE APIfL$EL2CAP. GAP. SMAIGATT API,

System APIRALNT I 5 R AR A4 248 (NVDS) « Firmwareft4 (DFU) . RGHIFE LI

HH ARSI
APP Driver APIFEf{tUART. 12CLL X ADCEE 8 FH AN IIAPIE Lo FLiE FIHAL/LLZ API, SEELR H 3
fit.

Mesh Model

Bluetooth SIG & X [{JFrHE Mesh Model (#fiLightness Model%5) [K1Z%s2IAIS, JF R & 7 T ix it
%2 RIS T & Mesh Application

Application

SDKELIRAL 5 M Ao T2, HARA R TR AR A g i o 00 ki S, AP TR E
Pl R A I AT AR . X ORER A W M . SDKEL ) GRToolbox (Android) 4t |
XFRERTRE, BT 77 (8 FH - W

2.3 TFiEESARET
GR533x R 5SoCHIfH i as s, Wi N EFR:

FAUITE © 2023 IRYINTTC TR A% 0 A BR A 7 6
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GR533xfIKIh#E

F4

(AT

P2

il =
OXFFFF FFFF
Reserved ROM TABLE
0XE010 0000 523264KB ..o ) ) ETN
OXEOOF FFFF Private peripheralbus . TPIU
debugging (external) T
ARM Private
Private peripheral bus DAE
0xEO00 0000 1024 KB h | SCB
OXDFFFFFFF o e (internal) FPU
Reserved T MPU
0x4400 0000 2555904 KB NVIC
Ox43FF FFFF SYSRITCR
FPB
Peripheral BitBanding [I’m
0x42000000 32768 KB
Ox41FFFFFF q d BLE (0x400E_0000-0x400F_FFFF)
eserve
0x40100000 31744 KB TRNG (0x4001_9000-0x4001_97FF)
Ox400FFFFF EFUSE CTRL (0x4001_8400-0x4001_8FFF)
Peripheral EFUSE ARRAY (0x4001_8000-0x4001_83FF)
DMA (0x4001_4000-0x4001_7FFF)
0x4000 0000 1024 KB GPIO1 (0x4001_1000-0x4001_1FFF)
OX3FFF FFFF Reserved GPIOO (0x4001_0000-0x4001_OFFF)
%’;222222%%(;%2 488960 KB PAD_CTRL (0x4000_E900-0x4000_E9FF)
DVS (0x4000_E800-0x4000_E8FF)
RAM BitBanding CLK_CAL_1 (0x4000_ES00-0x4000_ESFF)
0x2200 0000 I CLK_CAL_O (0x4000_E400-0x4000_E4FF)
Ox21FF FFFF MCU_AUX(SNS-ADC eg.) (0x4000_E000-0x4000_E3FF)
Reserved
0x20018000 32672 KB CACHE-XQSPI (0x4000_D000-0x4000_DFFF)
0x20017FFF HTABLE_AMCM (0x4000_CDO00-0x4000_CDFF)
RAM PWM1 (0x4000_CCO0-0x4000_CCFF)
PWMO (0x4000_CB0O-0x4000_CBFF)
0x2000 0000 96 KB UART1 (0x4000_C600-0x4000_C6FF)
Ox1FFF FFFF Resered UARTO (0X4000_C500-0x4000_C5FF)
0x0320 0000 473088 kB 12¢c1 (0x4000_C400-0x4000_C4FF)
Ox031F FFFF 12C0 (0x4000_C300-0x4000_C3FF)
ExFlash Alias SPI_S (0x4000_C100-0x4000_C1FF)
SPI_M (0x4000_C000-0x4000_COFF)
16384 kB
03%32#?:22 AON_GPIO (0x4000_AAOO-0x4000_AAFF)
Reserved AON RF (0X4000_A900-0x4000_AFF)
0x01200000 JesRk
OxO11FFFFF AON PMU (0x4000_A800-0x4000_A8FF)
E— AON WD TIMER (0x4000_A700-0x4000_A7FF)
AON CLDR (0x4000_A600-0x4000_A6FF)
0x00200000 16384 KB AON SLP TIMER (0x4000_A500-0x4000_ASFF)
OX001FFFFF R AON_PWR (0x4000_A400-0x4000_A4FF)
0x00118000 928 KB AON CTRL (0x4000_A000-0x4000_A3FF)
0x00117FFF WATCHDOG (0x4000_8000-0x4000_8FFF)
RAM Alias DUAL_TIMER (0x4000_2000-0x4000_2FFF)
TIMERL (0x4000_1000-0x4000_1FFF)
0x0010 0000 96 KB
OXO00F FEFF TIMERO (0x4000_0000-0x4000_OFFF)
Reserved
0x0003 8000 800 KB
0x0003 7FFF
ROM
0x0000 0000 224 KB

2-3 GR533x 77 fif 2SRk Gt

*  RAMAEfiE: 3Lo6 KB, bl A0x0010 0000 ~ 0x0011_7FFFEX0x2000_0000 ~ 0x2001_7FFF.

°  0x2000_0000 ~ 0x2001_7FFF: SDKHRW. ZI. HEAP. STACKZFAF &7 T %Xk, SRAMAK 16
KBAZfifi [X 35, 7EMCHE Bluetooth LE T.FERY, T H{EBaseband[’JEM (Exchange Memory) . EMSE
B A5 B X 32k HH custom_config.h 3 B f¥)Bluetooth LEF SOV S &E ke, HAREHKEMX 80K 5 H

i SRAM X 35 F il 2 g bk 4% 6] . 5 4h, 0x2000_0000 ~ 0x2001_3FFF X8 S #5 7 Be i/,
Sob 87 A7 B i hik 022000000 ~ 0x2227 FFFF, A AT H0HE R 11 1E .

[IRURY

°  0x0010_0000 ~ 0x0011_7FFF: H T Cortex -MAFSAZR LR 4, % X 117 1) 8RB T oA X
. P, SDKF'RAM_CODER] $iATACRS AL T-i% X 5

JRBUITAT © 2023 PRYINTHIC TR I 03 A7 PR A 7
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*  Flashf#fif: GR533x:th P #Flash 4512 KB, b1l y0x0020_0000 ~ 0x0027_FFFF.

2.4 Flash 77 i AR5

GR533xEf % | — /N K FIXQSPLE £ 22 L1 1 ml 2 B AP SR Flash 724 8%« 1%Flash P _E 135 T4 KB K /MFFlash
FIX (Sector) s @i I RIEAFIRIN A5, R4 NASE FH S A7 X 35k

2-4°5GR533x L N FH 37 5t f Flash A7 it AT J

End of Flash
Non-volatile Data Storage (NVDS)
NVDS_START_ADDR

Unused Space

User App

0x0020_2000

System Configuration Area (SCA)
0x0020_0000

2-4 FlashTZ &% /&
*  System Configuration Area (SCA) : RAFLEX, FEHTHHALABISHEFHEREL.
*  User App: Application Firmwaref7#fii X35, =% H T 776 S & 4 -

*  Unused Space: 7SN X3K, FFRETLLEATMAHZXIE. a1, {EDFUAZIEFEH, f#HUnused
Spacellfi i 77 fifi 1 ] Application Firmware

*  Non-volatile Data Storage (NVDS) : 3F 5 2P E a7t [X 15

(10 35488

*  NVDSERA 15 FFlashii 5 95 >Sector. TR 2 W AT AR 7 il (I Flash AE i A J=y, 5 PG B NVDS R 4 b ik
5 v 5 F (¥ Flash Sector®lt, HARELE J71%52%4.3.2.1 it & custom_config.h.

*  NVDSEELEHNEFE HFlash Sector A HEXT 5%,

2.4.1 SCA
ZREGHEEX (SCA) (5 HFlashil P Sector (L8 KB, 0x0020_0000 ~ 0x0020_2000) , H:FEfF4E RS0
ISR bR & DA HoAh RGBS 2

TEFE N, TS EiGProgrammer T H £ #E Application Firmware d1 [KJBUILD_IN_APP_INFO%5 #4444
% Image Info, FF¥3H 5 N H FE4FE— I 525 £ Flash (Image Infof fFAESCAT) . RSt A5, Bootloaderfl
PasCAH 1) A 205 BTG, R30I 5 PRk & Firmware N [ HihE .

BUILD_IN_APP_INFOZE M4 ) 5 SCAITECL & 4n R

JRBUITAT © 2023 PRYINTHIC TR I 03 A7 PR A 7 8
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GRS33xX{RINFEIE T AT &

LR

BRI T SDK Folder\platform\soc\common\gr platform.c, FHHISDK_Folder’yGR533x SDKELIR

H.

const APP INFO_t BUILD IN APP INFO  attribute ((at(APP_INFO_ADDR)))
.app_pattern = APP INFO PATTERN VALUE,
.app_info version = APP_INFO VERSION,

.chip ver = CHIP VER,

.load_addr = APP_CODE_LOAD ADDR,

.run_addr = APP_CODE_RUN ADDR,
.app_info sum = CHECK SUM,
.check img = BOOT CHECK IMAGE,
.boot delay = BOOT LONG TIME,
.sec_cfg = SECURITY CFG VAL,

#ifdef APP_INFO COMMENTS

.comments = APP INFO COMMENTS,

#endif

Iy

app_pattern: [#] € {H0x47525858

app_info_version: [E{F{5 B A, L APP_INFO_VERSIONXY MV .

chip_ver: [EFXF NI F A, 5custom_config.h 1 f{JCHIP_VERX} M
load_addr: [EHAFfEHuNE, Scustom config.h f\JAPP_CODE_LOAD_ADDRX} M o
run_addr: [EfizfTibl, Scustom config.h  [\JAPP_CODE_RUN_ADDRX} W .

app_info_sum: [E{H(5 B RLEAT, B H 35 CHECK_SUM.

{

check_img: RGN E S, Scustom_config.ht [{)JBOOT_CHECK_IMAGEX MV o 41t S il &

A “1” W), JA B Bootloader s X [l 44 3E AT R 5

boot_delay: JHZNELE Z40, Scustom_config.h ' [\JBOOT_LONG_TIMEXS ¥ . It St &

N1 I, RGUR R BRI A SERT .

sec_cfg: “EMESE, REHM.

comments: [E{FfIRGER, WAKKEN12FT.

SCAIIfEAFAT Jsy, a0 R B PR

AU © 2023 I TRHE A A R A 7
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2
36328 Reserved
Comments(12B)
0x0020_2000 Boot Config(4B)
Boot Info F Boot Info(24B)
Bachp . e q SPI Access Mode(4B)
; Version(2B)
(0x1000) Run Addr(4B)
0x0020_1000 / Pattern(28)
Img_Info_10 i Load Addr(4B)
Boot_|Info (‘403)- :
(0x1000) CheckSum(4B)
0x0020_0000 4008 Reserved(8B) APP Size(4B)
Img_Info_1 Boot Config(4B)
(40B)
SPI Access Mode(4B)
Reserved =< Run Addr(4B)
() Load Addr(4B)
Boot Info ] CheckSum(4B)
“a (328) APP Size(4B)

Boot_Info sector

2-5 System Configuration Area®i 5
*  Boot_Info5Boot_Info Backupf7fif #H 715 &£, Boot_Info Backup ~Boot_InfollJ &1 -

*  Boot_Info (32B) XIHHfEffiFirmware/53I{E S . RGJA3NN, Bootloader R JH 2115 B THL
I8, AU IE L Bk 2 Firmware N 3 hE

°  Boot Config: RGN EEE .

°  SPlAccess Mode: SPIVil FRECE G E. RAMERE, M/ LikBE8.
°  RunAddr: Firmwareizf7Hilik, 5BUILD_IN_APP_INFOH f¥jrun_addrXf i
°  Load Addr: Firmwaref#fifithhl:, S5BUILD_IN_APP_INFOH [f]load_addri} v .
°  CheckSum: Firmwaref 4 A1, “EfkFirmware)s, HNEFEEHBhHHE.

°  APPSize: FirmwareffJSizef5 /&, ‘ERFirmware)5, H FNE&E LA

*  Img_InfoX 3 AT /i 2 2 10 MFirmware(s .. 241# FH GProgrammer T~ #Firmware {4 FH DFU T
ZFirmwarel, Firmwarefg & &8 77 2 Img_Info X 1,

°  Comments: Firmwarefiid(5 5, BAKENL2NFR/F. A liFirmware/g, FEGEEE
HFirmware 3CF 4 /E Commentsfs B

°  BootInfo (24B) : Firmware/azl{E /5., 5Boot_Info (32B) k24 BytesHFEAH[F .
°  Version: Firmwarefi 4158, Scustom_config.hHVERSIONZT I .

°  Pattern: [flE{H0x4744.
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G@D]X GRS33XEINFE I F AT &
2.4.2 NVDS

5 KBS (NVDS) 2 — PNREJEBEIEAGE ARG, KB T FashfifFlR)Z (Flash HAL o H
fAE T Flasheh, fHIN Hdls A2 E . NVDSERIA &7 HIFlashii 5 Pi1>Sector, A i A BATCE
[¥IFlash Sector#lt. FENVDSDXIRr, fr)E— ANk X TR BB, o X Bt A7 6k

NVDS R il & A7 il /N B, Bl an B ATRR PP O BC B S 8. Bt . IRESHTH (5 255 Bluetooth LET)
B2 RINVDS A s PR e 5 S KL

NVDS R B A LA ek

BAMEHI (TAG) HRAME—FRIRTAG ID. A1 FE T AR HETAG DX Hudhs A A0 3E 4T 15 ORI B i
B, TG R S0 Bl A7 A 1 B A

FEXFlash A A B VRFVEEAT TARAE, SCRPEICR LS . Word S 55 4 BE AN 5 17

A DA N AR IR HIE AT RE B . NVDSTEfili XIS FT C & 45 T Flash Sectors o B G HIE
4 KBXT 5%

L35 8R:

JF R 3 AT £ custom_config.h 344 F 3 12 NVDS_START_ADDRFI B £ Z:NVDS_NUM_SECTOR, [t B NVDS[X
B MR 5 /N, Horr, NVDS_NUM_SECTORSBRA B N1, ENVDSHITEALI ZAE % E hn1
, BPNVDS 5 F P Flash Sector.

Bluetooth LEFY A% 5 Application S AH [F] (INVDST7if X 35, {HTAG 1D 44 2 A48 kil 0 MAN RIS, H A
W Re A F 43 Bid 45 Application Y TAG 1D 44 2551

Application L Zifi FINV_TAG_APP(idx) 3 S FH F2 /7 045 I TAG ID. % TAG 1D FH /ENVDS APIFI S 4.
Application /N AEHFidx EL I 1E INVDS APIFI S5 . idx XU Y H] A0x4000 ~ OX7FFF.,

1E Application 2 —{IZATHI, FF &% vl 1# H 1. H.GProgrammar¥iBluetooth LEWM S A% FllApplication i FH
fITAG IDFTARTE S A FINVDS.

5 FF R ANE I GR533x SDKHLE HINVDSIX 35k, 1 75 H AT H5 ENVDSIX 33, NI A ik £ GProgrammar FH it &
HINVDSHE 4Gk Tic B $44 KBXT 575 .

NVDSAFig E s A% =i R B

8 bytes B KK 1024 bytes
Data Header Data
2-6 NVDSTRHEEIEIZ N

4=k (Data Header) ¥R FEFmx.

JEAUITA © 2023 I EHB AR A IR A 7 11
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GRS33xX{RINFEIE T AT &

%% 2-1 Data Headert& =\,
B
tag
len
checksum
value_cs

reserved

Hi¥i taghn X
BAR K

Bl Sk R A A
B R AR A
TRE 7B

GR533x SDKF& At T FFINVDS AP, 1] J5 - K # 454 Flash 7 (1 A 5 2 14 £

uint8_t nvds_init(uint32_t start_addr, uint8_t sectors)

uint8_t nvds_get(NvdsTag_t tag, uintl6_t *p_len, uint8_t *p_buf)

5% 2-2 NVDS API

ik

WIHHNVDSH FH ¥ Flash Sector.
MNVDSH i B taghm R0 B 1) 04

Y B 5 N FINVDSH A Ftaghr i

uint8_t nvds_put(NvdsTag_t tag, uint16_t len, const uint8_t *p_buf)

uint8_t nvds_del(NvdsTag_t tag)
uintl6_t nvds_tag_length(NvdsTag_t tag)
uint8_t nvds_drv_func_replace(nvds_drv_func_t *p_nvds_drv_func)

uint8_t nvds_func_replace(nvds_func_t *p_nvds_func)

HRNEREEYE, NFLE— Mag hril.
HH ERNVDS H tag i UG I (19 55035 o
HEUHE 72 taghs TR A B <

B R Flash AR AP
B ANVDSERIEAE KCAPI.

NBLA G EAS SR A5 8],  HLAS 1)Ky b B 9 Bk

void nvds_retention_size(uint8_t bond_dev_num)

P

E o

L 358 RA:

KTNVDS APIFITEA LB, TIZHENVDSk X SDK_Folder\components\sdk\gr533x nvds.h.

2.5 RAM7ZfiBRR &F

GR533x RAME #5111k y0x2000_0000, H164N N FEHE (RAM Block) 4% (6*16 KB) o FFNRAMPfEHL)

AT EH 3RS AT T B A LR
96 KB RAMAZAifi Aii Ja i B T

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7
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G@DIX GRS33xX{RINFEIE T AT &

0x2001_7FFF

RAM_16K_5

,,,,,,,, 0x2001_4000
RAM_16K_4

,,,,,,,, 0x2001_0000
RAM_16K_3

,,,,,,,, 0x2000_C000
RAM_16K_2

,,,,,,,, 0x2000_8000
RAM_16K_1

,,,,,,,, 0x2000_4000
RAM_16K_0

,,,,,,,, 0x2000_0000

2-7 96 KB RAMTE &% &

TP T # 0 NExecute in Place (XIP) #5X, B F LEfr#is. M PR HERA#%T A EFlash=5E], H
AT AN EAMAE . RGN EHEEE )5, #idCache Controller B 1% MFlash 2= [H] U FRIZ 1T .

2.5.1 BERIRAMA [/

Byt & Bluetooth LE TAEFEFFIZ AT IN (Y HLURAMAT J&j o I3 AT LURSE 7 it 55K, € L RAMATT &) o

0x2001_8000

EM Max_Size= 16KB
Stack SYSTEM_STACK_SIZE
HEAP SYSTEM_HEAP_SIZE

Unused RAM Space

FPB_TABLE

RW
Zl

RAM_CODE
,,,,,,,, 0x2000_2000
ROM reserved RAM
including .bss and .data Size=8 KB

(retention) 0x2000_0000

RAM_CODE
,,,,,,,, 0x0010_2000

2-8 XIPEEXHIRAM (& Bluetooth LETLFE) #/H

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 13



G@D]X GRS33XEINFE I F AT &

RAM CODEF- B A7t T FERAMH BT RIS . IR E AT RCR, Bk Hg AR R #E st
[¥70x00100000 Aliasing Memory X 1 .

EMfi:Bluetooth LE COREf A, FF5MCUFT{EHISRAM&GE— ], 7 T SRAM ) ¢ iy il 2 ]
Ao HSize U T-custom_config. hH L B W AWV 555 . 45 TFEAE & Bluetooth LEMV 55, Im]
¥ custom_config.h 1 7EM_BUFF_ENABLE [{J{H 1% & N0

StackZER T 1Ehg TAE &AM . 7EA 4 Bluetooth LEMV & 4M & TFEH, J4StackE X 7ERAM L = HE
HEAL; 757 Bluetooth LEMV A5 [ TAEH, ¥Stacki® NAEEMZ . Stack K/)NHH %ZSYSTEM_STACK_SIZE &
N, TR T MRE TR A e 5 P R AN O P AR Vi RS Tl e EL RN

2.5.2 RAMEE ;R ETE

#F—RAM Block A] PLAL T =Fh A F HLYEARAS: Full Power. Retention Power B Power Off.

Full Power: R %A T ActivelR&RT, MCUR] LLHEATRAM BlockiE 5 .

Retention Power: ZR 4ttt A\SleepizUif, RAM Block FAZAE M EHE e E 0, At R 45 M SleeplR S
WA Bl Active R &S .

Power off: FRLLKHLES, RAM Block2xfsif, HAFMEMEHEth k. Bit, JFkH HIRalRFH
P o

GRS33xHEFE T L (PMU) 7E R G S B ERINTT G A HRAMEE YR . GR533x SDKH it | 5E &
FIRAM EEJRE HAPI, JF A3 n] DIARHE N 753K, A H5C B RAM Block FHIEIRZS

RGN, BNEHBEIRAMIIFEE BB HR¥EApplicationJRAM{E TS ML, H 3hiE/TRAM Block F
PORAEEH, BARERERN0R:

R GiActivelRE N, 5418 FH BIRAM Blocki% BN “Power off” IRZS, i FHIXIRAM Blocki B~ “Full
Power” JRZ.

M RGN Sleep RS, B AR AEH IRAM BlockfREFA “Power off” ARE, 1Ml F [)JRAM Block % &

N “Retention Power” RZ.

FESERRM A, ZIRAMBC B U1 -

TEBluetooth LEN. F ', RAM_16K_OFf 7] 8 KBTIl B 43 Bootloaderf1Bluetooth LEFMXARA# ], Application
ANHMEH . 7E R GiActivelRAE T, RAM_16K_ORALT “Full Power” IRZ; 7E & 4iSleepld], RAM_16
K_OMAb-F “Retention Power” JR#ZS. EBluetooth LEZEMCUN FH AT LA F i%RAM Block.

RAM_16K_1 /% HAtRAM Block ] i 7] i Application#E 4T ML kIl 5E . GR533x RAM AR HE AT R FISR
AM P BEJ5R] FH 2 AT G BEAG R, TP R 38 AT KR S s B FH 75 SR BB AR . X S5 RAM Block I HL IR
A0 PLAEERIT A, Wl Ll HApplication B AT #% i

(358 RR:

s {Y4RAM Block4tT “Full Power” JIRZ&KE, MCUA GEXTHHEAT V5 1] .

« HZRAMHLJEE EEAPIFITEA UL, 7Z#SDK Folder\components\sdk\platform sdk.h.
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GRS33xX{RINFEIE T AT &

2.6 SDKHE R4

GR533x SDKI S H 45449, W F R

3 GR533x SDK

1 build

™1 config

gee
iar
keil

3 components

drivers_ext
libraries
mesh
profiles
sdk

7 documentation

1 GR533x API Reference

3 drivers

™ inc
-

src

7 external

™9 freertos

™7 mbedtls
nanopb

segger_rtt

&3 platform

™ arch

™ boards
7 include
-

soc
-

common
-

include
-

linker
-
src

3 projects

ble
mesh
peripheral

2-9 GR533x SDKE &

GR533x SDKH & U A IR, 2= W T3

Xk
build\config
build\gcc

build\keil

5% 2-3 GR533x SDK3Z 3

ik

TRERE H 3, M T1Elcustom_config AR SCAT . 23 EH THCE TS 4.

BATGCCH KR TR MM T A
BATKeil FF R IR BT T4 FH ) T H .

LT © 2023 RIS A A IR 22 7]
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GRS33xX{RINFEIE T AT &

Xk

build\iar
components\drivers_ext
components\libraries
components\profiles
components\mesh
components\sdk
documentation
drivers\inc
drivers\src
external\freertos
external\mbedtls
external\nanopb
external\segger_rtt
platform\arch
platform\boards

platform\include
platform\soc\common

platform\soc\linker

platform\soc\include
platform\soc\src

projects\ble
projects\mesh

projects\peripheral

27 ETH

ik

IBATIARTT AR T 7 B A TR
TFRAR 55 = T7 Jeds A 3K E) o

GR533x SDK i fit flibraries .

GATT Services/Service Clients SEH 1 (115 301
Mesh/S2FH SEB AR SO

APIEL A

GR533x API Reference.

5T Application & & (I I BN ALK S A

5T Application T 5 # i F ISR S APIJEAR AT o
= J7FEIF, FreeRTOSEARIG

=D, MbedtlsiEARHS .

=7 FEF, NanopbdifRAD.

H=JFE)¥, SEGGER RTTIEICAD.
CMSISHToolchain 3 fF

friiStarter Kit7 P AR AR R AT AR ARSI, 2 BSOS e )46 A o
ARG G AR AL ST

17J8{Goodix 4> FBluetooth LE SoCHEZ¥ [ 2 L 5L
1, tngr_interrupt.c. gr_platform.cHligr_system.c.
BEHR AR P45 3R SO R PR SCA
FFIRSOCTF A7 &+ I BIC B 45 5 i 2 SR AN S AR 5K K A 3L 30

177 gr_soc.c, FEFISoC:s AR K [ —Le YT aa b i FESL I,  diFlash. NVDSHIUA

1k, BIRACEMPMURHES
Bluetooth LE Application LFE =, #Heart Rate SensorflIProximity Reporter.
Mesh L2/~

O R A s TR B o

F & A AEH PR T E#E17GR533x M F - A&« i1k

BFR

GProgrammer

GRUart

K24 F&/AATER
HEFFRR A
FE sk TH, $#2MEMETE. FlashiZ's . eFuseEE5%5ThfE, X
V1.2.41 % UL |
FrWindows/Linux - & -
B OHR TR, [CCRwindows & . V2.1 L

LT © 2023 RIS A A IR 22 7]
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http://www.goodix.com/zh/software_tool/gprogrammer_ble
http://www.goodix.com/zh/download?objectId=64&objectType=software

G@D] X GRS33xX{RINFEIE T AT &
AR iR HEFER A
DTMIINR T B, wlilid & IEHCIar A Hl ARl # 4 (DUT) ATl
GRDirect Test Mode Tool V1.5.2 % VL I
ik, 1 ZFEWindows & .
EUNE TR, RAEBRE RIS, TSt &RE 4T
GRPLT Lite Config Tool V114Dl Lk
B RFE T SHICE LR IIRENR, S FFWindowsF &«
(RINFEW T DhRe A FHLAPP, A6, MEEESH. ERR
GRToolbox V2.16 )2 L I
HEProfileZs, #EfftAndriod/iOSH A4S
R © 2023 TRYITHIC TR B 34 R 24 7 17


http://www.goodix.com/zh/download?objectId=107&objectType=software
http://www.goodix.com/zh/software_tool/grplt_lite
http://www.goodix.com/zh/software_tool/grtoolbox

G@Dix Az fE (Bootloader)

3 B2 (Bootloader)

GR533xf#i FIXIP (Execute in Place) #iiz/7i%. R4 LHE, B35 SFF (Bootloader) M ARG E
X (SCA) ARG BB ERE R, FrEdsbdt4r N E 4 se BRI . PIiatkCache FIXIPIEHII 28 5, FRBkFE 2
I AT 25 (A AT [E A

GR533x SDKH f{] Application & Z AL 40 T Frs :

Boot Start

v

Reset_Handler

v

Init Flash

v

Read boot information
&
Check Integrity of
Application Image

v

Is Application Yes
image integral?

No
Init instruction cache
Start DFU service Jump_to_app(start_addr)

[& 3-1 GR533x SDKA i Application B iR FE

1. W& LS, CPUKBkf: 220x0000_00004k, M iZthhkAbEL H C-STACKER T B £ HIR(E L MSP, SR
J5i PCFE17]0x0000_0044L, #44T7ROMH [JReset_Handler, i ABootloader.

2. Bootloadert\fTFlash#I 41k -
3. Bootloader MFlashH [FISCAEEEUS {5 B, FFH AT Application Firmware [ 5 B 4G £ .

4. FFFirmware e BEMERT AR, DUJHE N J-Link DFURR . & 3 AT i) -Link B & GProgrammer T HL 5
HiFlash ff] Application Firmware.

5. FFirmwares2 B MEAG EiE i, Bootloader5E XIPHL & Jim ¥ Bk F% 2 Flash 77 [ Application Firmwaref(]iz
Tk, FFEEHATARRS
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GA@DiX {4 FISOKIF 2t
4 {55 FHSDKFF %& izt

AN LUKeil A, A H U173 F GR533x SDK5E il Bluetooth LE Application 8% ik, Tk LA IR,

4.1 & % Keil

Keil MDK-ARM IDE (Keil) -ARM 2 F B L[ T-Cortex: AIARMIR & 1AL R FF R 148 (IDE) . FFRZ ]
ME J7 W https://www.keil.com/demo/eval/arm.htm T % Keil 22 2540, 53847 223 . GR533x SDKL Aliz 1T #E Keil
V5.20 & PL_F I RRCAS

(1 35 BR:
%FKeil MDK-ARM IDEFI# F, 7] & HARMIEHERITELL FH 7 FMF:  https://www.keil.com/support/

man_arm.htm.

Kl 4-1KKeil )3 2l J5 1) 3 510

ﬁ - =] X
Fle £t View Poject Flh Debug Perphenss Toos SVCS Window Help

NECL@ % bB|sc|esprnn 1| 8 scovonesve R #[ @0 0 O @@}

LY IE] EREECEY )

Project a2

Eeroy.. [@Books] O Func.|OyTem.. |
ita

B 4-1 KeilFR A E
Keil FR)#5 I D g 120 045 -

= 4-1 KeilE I IThEEIREH

tos3i] Theefik

= Options for Target

)] Start/Stop debug session
£ Download

] Build

WKL © 2023 RYI T DRI B FRA 70 —


https://www.keil.com/demo/eval/arm.htm
https://www.keil.com/support/man_arm.htm
https://www.keil.com/support/man_arm.htm

GA@DiX

1 FH SDKJT & 1132
4.2 L HEGR533x SDK

GR533x SDKELN.zip A, BELHEAERI AT A A .
[ 354 RR:

SDK_Folder JGR533x SDKELIKIHE H % .

Keil_Folder NKeil 4R H 5% .

4.3 l|#Bluetooth LE Application

KA HFE T KeiJTF R IF5E, FIHIGR533x SDKERHEAIE ] /' H % X [fIBluetooth LEN .
4.3.1 /% ble_app_example

T GR533x SDKHE L ARMR TFE, Al —/N8 L.

HEASDK Folder\projects\ble\ble peripheral\, # llble_app_template H3%, FH#H
1}

HAr4 N “ble_app_example” . ¥ble app example\Keil 5H'H].uvoptxHl.uvprojxf] £ 314 E0K
N “ble_app_example”

» ble_app_example » Keil 5

Mame

| | ble_app_example.uvoptx
E ble_app_sxample.uvprojx
PP P proj

[&] 4-2 ble_app_example3Z {3k
Xifible_app_example.uvprojx, fEKeillF¥7FF TFE. fiidi &, #TFF “Options for Target 'GRxx_Soc'” %

&
I, %8 “Output” #rZET, £ “Name of Executable” £2rh#i N\ “ble_app_example” , #42mif) H b5 04444
BN “ble_app_example” .

JEAUITA © 2023 I EHB AR A IR A 7
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{4 FISDKIT % 137k

U Options for Target 'GRxx_Soc’

Device ! Target Output !Listing! User ! C/C++ ! hsm ! Linker ! Tebug ! Utilities!

Select Folder for Objects... I Name of Executable: ;ble_app_example

% Create Executable: \Objects“ble_app_example
¥ Debug Information [™ Create Batch File
[V Create HEX File
[V Browse Information

" Create Library: .\Objects'ble_app_example lib

0K I Cancel I Defanlts I Help |

4-3 & Name of Executable

fEKeil Project Explorerd, H] &7 Fllble_app_example £  FJFT A groups.

=t Project ble_app_example
kg GRxx_Soc

&-El
-
&-E3
w-EF
=-E3
=-E3
=-E3
=B
=B
-l
=B

gr_startup
gr_arch

gr_soc
gr_board
gr_stack_lib
gr_app_drivers
gr_libraries
gr_profiles
external
user_platform

user_app

4-4 ble_app_example groups
ble_app_example T.#2 T [Fgroups £ £ 73 N ZE:  SDK groupsFilUser groups.

. SDK groups

fu4%gr_startup. gr_arch. gr_soc. gr_board. gr_stack_lib. gr_app_drivers. gr_libraries. gr_profile

s external.

JEAUITA © 2023 I EHB AR A IR A 7
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{5 FHSDKIT 2 1128

EI% Project: ble_app_example -
Elﬁ GRxx_Soc

EE gr_startup

Startup.5

=R gr_arch

gr_system.c

B gr_interrupt.c
] gr_platform.c
=RI] gr_soc

=] grsoce

= gr_board
board_SK.c
= gr_stack_lib

1 ble_sdklib
= gr_app_drivers

----- app_dma.c

----- app_gpiote.c
----- app_io.c

----- app_pwr_mgmt.c
- app_uart.c

----- app_uart_dma.c
=5 gr_libraries

] utility.c

| app_timer.c

] ring_buffer.c

| pmu_calibration.c
1 app_leg.c

| app_errorc

] app_assert.c

1 app_key.c

1 app_key_core.c

| cortex_backtrace.c

----- fault_trace.c

=5 gr_profiles

ble_prf_utils.c

=5 external

] SEGGER_RTT.c

#-[3 user_platform e
-0 user_app

< | v~
&=l proj.., |@FEcoks {} Func. [y Tem.. |

[&] 4-5 SDK groups

SDK groups | FIVESCHFETIEE, Fgroupf BRI T

3% 4-2 SDK groups

SDK group& fi

P

gr_startup

RGR LA

gr_arch

System Core. PMU AU KT B ST A R0 £ 4 Hp T 19 42 1 SR B

FRALITE © 2023 RINTHC TR (i A IR A 7
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{4 FISDKIT % 137k

SDK group &

gr_soc

gr_board
gr_stack_lib
gr_app_drivers
gr_libraries

gr_profiles

external

. User groups

biz:py

5 SoCARR AL B, FHRAEBE Amaini 82 B, XClocks PMU. Vector it 17414610 5
Ludi

R AR, EEllog. Key. LedZEAHIC4L1t:

GR533x SDK lib 301

5T Application TR 4 3 F AR BIAPIJE SCAF o TP & ATARYE SEFR T K, VRN H BT 7 App K3 -
SDKAR AL [ FH A B A A L A B3 R s SCAE

GATT Services/Service ClientsJf 3. JFA & A ARYE SLPR oK, @SN H T 5 GATTIE S F
=R RIS, lnFreeRTOS. SEGGER RTT. JF&#H MG SLFRTE =R, AN H i s 26 =
it .

User groupsflffiuser_platformflluser_app.

Project LR = |
=% Project: ble_app_example
g7 GRxx_Soc

[ d gr_startup

L gr_arch

[ d gr_soc

{d gr_board

{3 gr_stack_lib

L gr_app_drivers

[ d gr_libraries

[ 3 gr_profiles

[ J external

=

m

user_platform

i user_periph_setup.c
E-45 user_app

_1 main.c

] user_app.c

_] custom_config.h

[&] 4-6 user_groups

User groups | YR SO 75 TP R & LI, Hgroupl AR IR IR -

User group & Fii

user_platform

user_app

£ 4-3 User groups
i
BRI BRI C B SRR PR KATAR AL, TP T AR SERR i A %K, SEBUE R .
FERBA, TFRFH QRN A, i E Bluetooth LEVMSUEIZ 1T 2 MR L ILGATT
Service/Service Client 1) 54 4b 3 iR 4 .
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G@DIX {4 FISDKIT % 137k

432 ET I

TERE TR YE ™ AR, OB S ) AT, BFENVDS. ARREAT a7 has AR, After Build DL &
oAt T B 1004

4.3.2.1 fit & custom_config.h

custom_config.hFHl Tt & Application TR 2%k, k& Wik £ B8 OO BE 8 F Wizard F T 2EATHC
=

LR

%-Applicationz~ 1l TFE ] custom_config.hfii T H TR HF FHSrc\config.

- Bewts

GR533x SDK# it | —Application THEAC B AR SC/F (SDK_Folder\build\config\custom co
nfig.h) , JFRHE A HEESOZER I, BLE Application LFES4L.

3R 4-4 custom_config.heF HYE

P R
SOC_GR533X EX S RAS .
BRES
1: GR5331AENI
2: GR5331CENI
CHIP_TYPE 3: GR5332AENE

4: GR5331CENI

WiRR:

TR RS, RARYESERME SR RS E %S5

{fifE/2% F Trace {5 BT E

fEREIZINAE ST, K EHardFaultiy, T T EICall Stack H'fTracefE B .
0: ZEHTracetTHl

SYS_FAULT_TRACE_ENABLE

1: ffifETraceT EN

{5 A/ AR TR T A
ENABLE_BACKTRACE_FEA 0: ZEHFRRIWThEE

1: fHREH A D AE

APP LOGHIEHRIF 5.
APP_LOG_ENABLE 0: Z:fApplication Loghiit

1: {ffEApplication Logl& ik

APP LOG STOREFFH 3%

APP_LOG_STORE_ENABLE
0: Z%HAPP LOG STOREAEHt

FRBUITAE © 2023 IRYITHIL TR B B PR A 7 24
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{4 FISDKIT % 137k

M

APP_LOG_PORT

PLATFORM_SDK_INIT_ENABLE

PMU_CALIBRATION_ENABLE

NVDS_START_ADDR

NVDS_NUM_SECTOR

SYSTEM_STACK_SIZE

SYSTEM_HEAP_SIZE

CHIP_VER

APP_CODE_LOAD_ADDR *

APP_CODE_RUN_ADDR *

1: {##EAPP LOG STOREfSH

% EAPP LOGH H 7

0: UART

1: J-Link RTT

2: ARMITM

WRR:

ERUCIRA T, %% fEcustom_config. hrh RN IR, FF & Al A4S 75 R F 8 2 o
fd1 68 /4% F Platform W1 44k o

0: f#BEPlatform¥ILi 1t

1: Z:HPlatform¥IiH1L

it /25 I PMURHE Th g«

fEREZIhRESS, R AR 5K, JFEIER . 2RI,
0: ffREPMURLHME

1: ZEHPMURHE

AR

FERMRRMERZ ST, BAUEREPMURHEDIfE .

NVDS i FH Flash [X 35 ) e d s il

LR

ERVCIRAS R 1% 75 AE custom_config.hth T MR . TR & 7 B aNvDS i HI X A
B, WRMNZE, HEEEUE CRAHEA KBXS) .

NVDS (i F ffJFlash Sector#{l .

Applicationfif FffICall Stackff) K71y, Rk A8 KB

TF R AR S bR A L, %A

PR

ble_app_example/~n il TR e/, WAL HRX FHKeil 5\0Objects\ble app
example . htmXFHEH S H [ Maximum Stack Usage .

ApplicationfIT 7 [JHeap K/IN, ERIANOKB.

TR PTRRE SEBR A HI oL, B fE .

[ A1 A P R85 RS, BRIAE 0x5332.

FEFPA7A 2 (AT L St

LR

ik 75 7E Flash bl 76 FE P9

FEFPIEAT 2% Al d i i o

WRA:

Z M A 7 5 APP_CODE_LOAD_ADDRIR#F—3, Application:K FHIXIPEAIZ AT -
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M

BB R HTR
0: 64 MHz
1: 32 MHz
SYSTEM_CLOCK * 2: 16 MHz (X0)
3: 16 MHz
4: 8 MHz
5: 2 MHz
wE RG A,
SYSTEM_POWER_MODE 0: KM DC-DCHEH
1: HSYS_LDOfE A
CFG_LF_ACCURACY_PPM Bluetooth LEAIRARBERR N 4k &,  HHUEIEE 91 ~ 500, HALPPM.
Fe B AT S I OSCIN g 1 JyBluetooth LEAGAMATEHR N 4 .

#1HH, NICFG_LF_ACCURACY_PPMK# 5% i 15t B v 500 PPM
CFG_LPCLK_INTERNAL_EN

0: M

1: A

BEE W S 7 7 AR s AT 2 B Z RS .
BOOT_LONG_TIME * 0: AIER

1: JER1Fp
FEXIPELR, ¥ 3 BN & 75 4 Image AT R %
BOOT_CHECK_IMAGE 0: AT
1: AT
{4 f%/2% FH DTMI o
DTM_TEST_ENABLE 0: ZEFHDTMIR
1: f£REDTMIINER
L P AR JOR S
1: SPA GE&EHTGR533x#41: GR53313#F-20 dBm ~6 dBm TX Ljj%¢; GR53323C
RF_TX_PA_SELECT $5-20 dBm ~ 5 dBm TXI) %)
2: UPA Gi&EHTGR5331, 3ZHF-15dBm ~ 2 dBm TX T %)
3: HPA G&iHT°GR5332, 3 F-10 dBm ~ 15 dBm TXI)#)
RN T o
CFG_PATCH_ENABLE 0: ZEFANT
1: ffResh T
SCRFH K GATT Profile/Service
CFG_MAX_PRFS FREVIRESLhRFR R, RWEZE. HEX, SHRRAMZ K.
BB 1~ 64
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=

CFG_MAX_BOND_DEVS

CFG_MAX_CONNECTIONS

CFG_ MAX_ADVS

CFG_ MAX_SCAN

CFG_MUL_LINK_WITH_SAME_DEV

CFG_BT_BREDR

CFG_CAR_KEY_SUPPORT

CFG_CONTROLLER_ONLY

CFG_MASTER_SUPPORT

CFG_SLAVE_SUPPORT

g
SRR RGN E &R BRME 4.
SRR IOEESL, mAMEN10.

FRB AR LR R, WEIZE. [HBK, Bluetooth LE Stack Heap i F FIRAM =

A AEfe AR K
Bluetooth LE Stack Heap E A& K/INH LA R VUAN % (AT flash_scatter_config.h) 5 X:

o ENV_HEAP_SIZE
o ATT_DB_HEAP_SIZE

o KE_MSG_HEAP_SIZE

o NON_RET_HEAP_SIZE

AR

FREATIES LRI

SCFFIF K Bluetooth LE Legacy/Extended Advertising £1.

HUETEH: 0~5

EE:

Bluetooth LE | #% (Legacy/Extended/Periodic Advertisings) ¥ AR #E1d 5
IR Bluetooth LE FAH %K

WEVEHE: 0~1

T SR A — B 1 2 M

0: A3CHF

1: XFF

R 75 SR LEBE % 42 iBluetooth Classic Link Key o

0: A3CHF

1. ¥

T SRR IR .

0: A3CHF

10 SCHF

715 A SCHF Bluetooth LE 4% 3% (H T4 S HLEL HCI vart ££51) «
0: F¥ Bluetooth LE %l 2% Al 4L

1: 1V 3ZFF Bluetooth LE il %%

f 75 X FrMaster ffi 4.

0: A3CHF

1: 3CFF

S5 I FFSlave ff .

0: ACHF

1: XFF

LT © 2023 RIS A A IR 22 7]
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M

R
1S Y Legacy it Xt o
CFG_LEGACY_PAIR_SUPPORT 0: A3Hr

1: XHFF

J& 15 S FFSecurefit Xt .
CFG_SC_PAIR_SUPPORT 0: AZHF

1: 3CHF

S SRR A EEHEIE  (Co0)
CFG_COC_SUPPORT 0: IHF

1: XFF

&1 SCRFGATT Server.
CFG_GATTS_SUPPORT 0: A3HF

1: XHF

& 75 L HFGATT Client.
CFG_GATTC_SUPPORT 0: R

1: 3CHF

FE 1 SCRFEE T B2 AoA/AoD

0: ASCHF (BRYO
CFG_CONN_AOA_AOD_SUPPORT 1: ZFF

AR

%7 H € L B N0,

5 S EHEA0A/AD

0: A3k
CFG_CONNLESS_AOA_AOD_SUPPORT 1. W

PiRR

2 [ E WL B N0,

A SCEMME (Ranging) -

0: A3CHr
CFG_RANGING_SUPPORT 1: STk

PiAR

%7 H B L B N0,

BB HEM ZifX .
EM_BUFF_ENABLE 0: A¥Bluetooth LEV %, (XAMETAE, KHEMZEMIX .
1: ¥ Bluetooth LEVV %, JEHIEM ZErIX.
R L FEMesh T RE

0: AR

CFG_MESH_SUPPORT
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M
B
B

TS CFERSSIR T T AE -

0: AHF
CFG_SNIFFER_SUPPORT 1. XFF

WiRR:

J5 £ SDKIR A SCHFZ D BE -

ZAENE
SECURITY_CFG_VAL 0: JAH—%E

1. BRAZgEE

L7 354 8R:

* BRI 2 A T 45 /L BUILD_IN_APP_INFOZE A, 1245 MR e AR [ friox200 b it AL, Ff-45
Fcustom_config.h ™ ) Z AT ¥R L . RS A SIS, Bootloaderf: 2 MiZ b s2 B [E 4 e B 15 5, 1E A
e

*  [EFHWizardlit E 241

custom_config.h U4 R RVERERT A Keil i) ConfigurationWizard Annotations iy, KL, A& A
TEKeil 1 4T H-custom_config.h 344, FIFEIFEAL HIKeil “Configuration Wizard” SE1HI Bt & Application T

A BR:

T R FE A Wizard AT S M E, DU S Y BLARE S 4UE -

WAL E © 2023 IRYINTIC TR A% (06 BR A 7] 29
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_] custom_config.h v X
Expand Al | Collapse Al | Help [ Show Grd

Option Value

o conigurion | -
Chip version 1
Enable system fault trace module  EMABLE
Enable app driver module EMABLE
Eanble APP log module EMABLE
Eanble APP log store module DISAELE
Enable Platform Initialize EMABLE
Enable PMU Calibration EMABLE
The Mumber of sectors for NVDS 1
Call Stack Size 0x0000 2000
Call Heap Size 00000 0000
5K_borad select QFN32

= Beotinfo configuration
Chip version 0x0000 5332
Code load address Flash address i
Code run address Flash address
System clock B4MHZ
System power mode pCDC MODE
External clock accuracy used in th.., 500
Enable internal osc as low power ... Default: Disable internal osc as low power clock j

Basic configuration

W}\ Configuration Wizard

4-7 Configuration Wizard for custom_config.h

4322 B EFESETE

fEKeil THEHT, Scatter C.sct) SCAFHIAHERE SR H A X 3. GR533x SDKHR AL | —>Scattersm ] ST
(SDK_Folder\platform\soc\linker\keil\flash scatter common.sct) , AJ#FBNHFREPIHE T
WATE AT RICE . 549, flash_scatter_common.sctfifi 1) % i€ X {Eflash_scatter_config.h™ .

(" 35 RR:

fEKeilf', __ attribute_ ((section("name"))) AJ TRt —>e& $elAs B g SCAERFAE 1 AT B
H, Hp “name” HIJFRFE HE L. Scatter(.sct) ST H T4 B CFBUE XAER e B . i, KR
Rz CEWIIGH) Bl XAELFRA “ bssapp” BFINAEEH, NI E “attribute” SN “attribute
((section(".bss.app ")))” -

R AT 4 R DL AP BRI B AP 28 AT )5 :
1. fiiKeil TEAF ] “Options for Target” %41 & , FTHF “Options for Target ‘GRxx_Soc’ ” Xfif
HE, FR&EF “Linker” FRZETL,

2. {E “Linker” BUHI"HY “Scatter File” %, miiii%fH “...” , WIHiEFESDK Folder\platform\soc
\linker\keil F[flash_scatter_common.sct 3 {4 . F K FH L] et Scatter 3L Csct) FIECE A
(.h) ¥ Ul % ble_app_example LREFINT N H 3%, FH0 B IEHE S

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 30
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Y5 BR:
*  flash_scatter_common.sctffJ#! armcc -E - TiGH)FEE T flash_scatter_common.scti#i 1)k SCAF 1) H
Fo HIZMEER, W27 A Linker Error.

s fEGR533x SDK[fJScatter X {4 flash_scatter_common.sct™', 1] K| Hcustom_config.hif]%: €
S EM_BUFF_ENABLEF 7E SRAM A i X 452 75 75 B i & F T-Bluetooth LEFIEM. R # HARME LIER& A
4 Bluetooth LEMNVS%, *FEM_BUFF_ENABLEZH/TE .

3. gy “Edit.” 2L FTIFsctICF, SRR ARYE SERR 7 S A A AT R, BT AR

I Options for Target 'GRxx_Sac' X

Device ] Target ] Output ] Listing] Uzer ] C/C++ ] hzm Linker l]]ebug ] Utilities]

™ Use Memory Layout from Target Dialog X/0 Base:
[ Make RW Sections Position Independent R/O Base: |(x00000000
™ Make RO Sections Position Independent R/W Base |0<00060000

I” Dont Search Standard Libraries
I¥ Report might fail' Conditions as Emors

disable Wamings: |

Scat'_:_t“eer AU platformtsocinkertkeil \flash_scatter_common sct j B Edit...

Mo [P
controls

Linker |-cpu Cortex-M4fpsp “o A
control  [ibrary_type=microlib —strict —scatter "%\ platform®socinkerkeil'\flash_scatter_common sct”
string A

0K | | Cancel | | Defaults

4-8 it & Scatter File

4. g “ok” HEHl, fRAFIE.

4.3.2.3 fi & After Build

TEKeil, After Build®] F 48 & T FEBuild ¢ il 5 $AT A 24T EA) .

ble_app_template . 7% ELER AL B After Build. [Kt, T Template TFEGIZENHT L (ble_app_example)
AT E.

FF R FH BB Keil ) R TR Al —N AR, )RR 2L R DU P IR E After Build:

1. 5 iiKeil Toolbar[f] “Options for Target” %4l & , #TJF “Options for Target ‘GRxx_Soc’ 7 XJiHHE, ik
B “User” W2,

2. {E “After Build/Rebuild” EFFRIEINH2)%E “Run#1” , FHAEXTNAT “User Command” 2%
A “fromelf.exe --text -c --output Listings\@L.s Objects\@L.axf” , PIFE i FKeil fromelf T &, F&Taxf¢
A2 B G S A
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3. 1E “After Build/Rebuild” BFFRIEINAHZ)%E “Run#2” , FEAEXT AT “User Command” 4%
A “fromelf.exe --bin --output Listings\@L.bin Objects\@L.axf” , LI HKeil fromelf T.E, T axf
A B Y S

4. i “ok” , PRAFEE.

(% 0) X
Tevice l Target ] Output l Listing | User ]C,-'rC++ ] hsm ] Linker ] Debug ] Utilities]
Command ltems User Command w  Stop on Exi..  S..
[=-Before Compile C/C++ File
[~ Run#1 3] Not Specified | ™
™ Run#2 (2] Mot Specified | ™
(= Before Build/Rebuild
[~ Run#1 (2] Mot Specified | ™
[~ Runz2 (5| Mot Specified | ™
[ After Build/Rebuild
9) [¥ Run#1 fromelf.exe --text -c --output Listings\@L.s Ob... LjJ Mot Specified |7
9,' ¥ Run=2 fromelf.exe --bin --output Listings\@L.bin Obje... L_;}j Mot Specified | [~
™ Run "After-Build' Conditionally
¥ Beep When Complete ™ Start Debugging

0) il:4 | Cancel | Defanlts | Help

4-9 fi & After Build

4.3.3 KA R

TER AR SEBR M H 753K, 12 ible_app_exampleH A BAHD o
4.3.3.1 EIE R

PAR AR I main.c ST N 2%

/**@brief Stack global variables for Bluetooth protocol stack. w
STACK HEAP INIT (heaps table);

int main (void)
{
// Initialize user peripherals.

app_periph init();

// Initialize ble stack.
ble stack init(ble evt handler, &heaps table);

// loop
while (1)
{
app_log flush();
pwr mgmt schedule () ;

}
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* STACK HEAP INIT (heaps table) EX J7M2R#AH, ffBluetooth LEFMIARAE HHeapfl
M. FFREANES I E L, 75 0Bluetooth LEVMUAR 1] BETCIZ IEH 1217 . Heap K/N54.3.2.1 it
T custom_config.htf{]Bluetooth LENV 5545 5% .

* app periph init () HTWIMGEMAINE. EHRIAREM B, %K% ISYS_SET_BD_ADDRW] A T-i%
B FJPublic Address, pwr_mgmt_mode_set()F 1] & & 7£ H ) Dh#EE H I MCU ) TAERI (SLEEP/
IDLE/ACTIVE) . app_periph_init() ek SZHUAL T-user_periph_setup.c A%, Hor@IAAS U T fros:

/**@brief Bluetooth device address. */

static const uint8 t s bd addr[SYS BD ADDR LEN] = {0Ox11, O0x11, Ox11, Ox11,0x11, Ox11l};

void app periph init (void)

{
SYS SET BD ADDR (s bd addr);
board init();

pwr mgmt mode set (PMR MGMT SLEEP MODE) ;

e ffwhile (1) { }"¥lNApplicationffiMain LoopfChd, ELunALFEAN RN HEHGUI.

* AT App Loghidl, TN 7EMain LoopH i fapp log flush (), PAMRIERZGHEASleepiREZ
B, SEREHIH AT A Log. < T App LogfiEfEif, ©%4.6.3 iﬁuﬁlﬁ]ﬁuogo

*  JiMpwr mgmt shcedule () SCHLHBIIIFEEE, VIR ARFAIFE.
4.3.3.2 23] Bluetooth LEMl 5518 45

Applicationf]Bluetooth LEMV 55 1% % H1GR533x SDKEP%)‘(E‘J%?BIuetooth LE Eventsi#t 1T BK 5] .
I, Application 75 B SZHLAH N [ Event Handler, PL3EHUBluetooth LE Stack iz 1T 45 R AR i@ s . H
FEvent Handler & 7£Bluetooth LE SDK IRQH A I = "~ 3 (Interrupt Context) qj%ﬂilﬁﬂﬂq 1, Iﬁhﬁﬁ%ﬁ“b
fEHandler P HUAT LLECFERT 18EAE, BlanfHZE R 2 A . CRRIEIASE. B, mREFHZEERAN RFE1T,
#Bluetooth LE Stack-5SDK Bluetooth LEFRER TG % 18 1E 1 I P18 17

Bluetooth LE Events%Common. GAP Management . GAP Connection Control. Security
Manager. L2CAP. GATT Common. GATT ServerfIGATT Client%2%.

GR533x SDK 37 ##[1IBluetooth LE Events, W1 & Fix:

%% 4-5 Bluetooth LE Events

Event 25 EventZ R Rk

Common BLE_COMMON_EVT_STACK_INIT BLE Stack init complete event.
BLE_GAPM_EVT_CH_MAP_SET Channel Map Set complete event.

GAP Management BLE_GAPM_EVT_WHITELIST_SET Whitelist Set complete event.
BLE_GAPM_EVT_PER_ADV_LIST_SET Periodic Advertising List Set complete event.
BLE_GAPM_EVT_PRIVACY_MODE_SET Privacy Mode for Peer Device Set complete event.
BLE_GAPM_EVT_LEPSM_REGISTER LEPSM Register complete event.
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Event 25|

GAP Connection Control

EventZFR
BLE_GAPM_EVT_LEPSM_UNREGISTER
BLE_GAPM_EVT_DEV_INFO_GOT
BLE_GAPM_EVT_ADV_START
BLE_GAPM_EVT_ADV_STOP
BLE_GAPM_EVT_SCAN_REQUEST
BLE_GAPM_EVT_ADV_DATA_UPDATE
BLE_GAPM_EVT_SCAN_START
BLE_GAPM_EVT_SCAN_STOP

BLE_GAPM_EVT_ADV_REPORT

BLE_GAPM_EVT_SYNC_ESTABLISH

BLE_GAPM_EVT_SYNC_STOP
BLE_GAPM_EVT_SYNC_LOST
BLE_GAPM_EVT_READ_RSLV_ADDR
BLE_GAPC_EVT_PHY_UPDATED
BLE_GAPC_EVT_CONNECTED
BLE_GAPC_EVT_DISCONNECTED
BLE_GAPC_EVT_CONNECT_CANCEL
BLE_GAPC_EVT_AUTO_CONN_TIMEOUT
BLE_GAPC_EVT_CONN_PARAM_UPDATED
BLE_GAPC_EVT_CONN_PARAM_UPDATE_REQ
BLE_GAPC_EVT_PEER_NAME_GOT
BLE_GAPC_EVT_CONN_INFO_GOT
BLE_GAPC_EVT_PEER_INFO_GOT
BLE_GAPC_EVT_DATA_LENGTH_UPDATED
BLE_GAPC_EVT_DEV_INFO_SET
BLE_GAPC_EVT_CONNECT_IQ_REPORT
BLE_GAPC_EVT_CONNECTLESS_IQ_REPORT
BLE_GAPC_EVT_LOCAL_TX_POWER_READ
BLE_GAPC_EVT_REMOTE_TX_POWER_READ
BLE_GAPC_EVT_TX_POWER_CHANGE_REPORT
BLE_GAPC_EVT_PATH_LOSS_THRESHOLD_REPORT
BLE_GAPC_EVT_RANGING_IND
BLE_GAPC_EVT_RANGING_SAMPLE_REPORT
BLE_GAPC_EVT_RANGING_CMP_IND

BLE_GAPC_EVT_DFT_SUBRATE_SET

iz

LEPSM Unregister complete event.

Device Info Get event.

Advertising Start complete event.

Advertising Stop complete event.

Scan Request event.

Advertising Data update event.

Scan Start complete event.

Scan Stop complete event.

Advertising Report event.

Periodic Advertising Synchronization Establish
event.

Periodic Advertising Synchronization Stop event.
Periodic Advertising Synchronization Lost event.
Read Resolvable Address event.

PHY Update event.

Connected event.

Disconnected event.

Connect Cancel event.

Auto Connect Timeout event.

Connect Parameter Updated event.

Connect Parameter Request event.

Peer Name Get event.

Connect Info Get event.

Peer Info Get event.

Data Length Updated event.

Device Info Set event.

Connection 1Q Report info event.
Connectionless 1Q Report info event.

Local transmit power read indication info event.
Remote transmit power read indication info event.
Transmit power change reporting info event.
Path loss threshold reporting info event.
Ranging indication event.

Ranging sample report event.

Ranging complete indication event.

Default subrate param set complete event.
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Event 25|

GATT Common

GATT Server

GATT Client

Security Manager

EventZFR
BLE_GAPC_EVT_SUBRATE_CHANGE_IND
BLE_GATT_COMMON_EVT_MTU_EXCHANGE
BLE_GATT_COMMON_EVT_PRF_REGISTER
BLE_GATTS_EVT_READ_REQUEST
BLE_GATTS_EVT_WRITE_REQUEST
BLE_GATTS_EVT_PREP_WRITE_REQUEST
BLE_GATTS_EVT_NTF_IND
BLE_GATTS_EVT_CCCD_RECOVERY
BLE_GATTS_EVT_MULT_NTF
BLE_GATTS_EVT_ENH_READ_REQUEST

BLE_GATTS_EVT_ENH_WRITE_REQUEST

BLE_GATTS_EVT_ENH_PREP_WRITE_REQUEST

BLE_GATTS_EVT_ENH_NTF_IND
BLE_GATTS_EVT_ENH_CCCD_RECOVERY
BLE_GATTS_EVT_ENH_MULT_NTF
BLE_GATTC_EVT_SRVC_BROWSE
BLE_GATTC_EVT_PRIMARY_SRVC_DISC
BLE_GATTC_EVT_INCLUDE_SRVC_DISC
BLE_GATTC_EVT_CHAR_DISC
BLE_GATTC_EVT_CHAR_DESC_DISC
BLE_GATTC_EVT_READ_RSP
BLE_GATTC_EVT_WRITE_RSP
BLE_GATTC_EVT_NTF_IND
BLE_GATTC_EVT_CACHE_UPDATE
BLE_GATTC_EVT_ENH_SRVC_BROWSE
BLE_GATTC_EVT_ENH_PRIMARY_SRVC_DISC
BLE_GATTC_EVT_ENH_INCLUDE_SRVC_DISC

BLE_GATTC_EVT_ENH_CHAR_DISC

BLE_GATTC_EVT_ENH_CHAR_DESC_DISC

BLE_GATTC_EVT_ENH_READ_RSP
BLE_GATTC_EVT_ENH_WRITE_RSP
BLE_GATTC_EVT_ENH_NTF_IND
BLE_SEC_EVT_LINK_ENC_REQUEST
BLE_SEC_EVT_LINK_ENCRYPTED

BLE_SEC_EVT_KEY_PRESS_NTF

iz

Subrate change indication event.

MTU Exchange event.

Service Register event.

GATTS Read Request event.

GATTS Write Request event.

GATTS Prepare Write Request event.

GATTS Notify or Indicate Complete event.

GATTS CCCD Recovery event.

GATTS Multiple Notifications event.

GATTS Enhanced Read Request event.

GATTS Enhanced Write Request event.

GATTS Enhanced Prepare Write Request event.
GATTS Enhanced Notify or Indicate Complete event.
GATTS Enhanced CCCD Recovery event.

GATTS Enhanced Multiple Notifications event.
GATTC Service Browse event.

GATTC Primary Service Discovery event.

GATTC Include Service Discovery event.

GATTC Characteristic Discovery event.

GATTC Characteristic Descriptor Discovery event.
GATTC Read Response event.

GATTC Write Response event.

GATTC Notify or Indicate Receive event.

GATTC Cache Update event.

GATTC Enhanced Service Browse event.

GATTC Enhanced Primary Service Discovery event.
GATTC Enhanced Include Service Discovery event.
GATTC Enhanced Characteristic Discovery event.
GATTC Enhanced Characteristic Descriptor Discovery
event.

GATTC Enhanced Read Response event.

GATTC Enhanced Write Response event.

GATTC Enhanced Notify or Indicate Receive event.
Link Encrypted Request event.

Link Encrypted event.

Key Press event.
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Event 253 EventZ R Ty
BLE_SEC_EVT_KEY_MISSING Key Missing event.
BLE_L2CAP_EVT_CONN_REQ L2CAP Connect Request event.
BLE_L2CAP_EVT_CONN_IND L2CAP Connected Indicate event.
BLE_L2CAP_EVT_ADD_CREDITS_IND L2CAP Credits Add Indicate event.
BLE_L2CAP_EVT_DISCONNECTED L2CAP Disconnected event.
BLE_L2CAP_EVT_SDU_RECV L2CAP SDU Receive event.

L2CAP BLE_L2CAP_EVT_SDU_SEND L2CAP SDU Send event.
BLE_L2CAP_EVT_ADD_CREDITS_CPLT L2CAP Credits Add Completed event.
BLE_L2CAP_EVT_ENH_CONN_REQ L2CAP Enhanced Connect Request event.
BLE_L2CAP_EVT_ENH_CONN_IND L2CAP Enhanced Connected Indicate event.
BLE_L2CAP_EVT_ENH_RECONFIG_CPLT L2CAP Enhanced Reconfig Completed event.
BLE_L2CAP_EVT_ENH_RECONFIG_IND L2CAP Enhanced Reconfig Indicate event.

TR FRAE S ThRE TR, ST 75 [ Bluetooth LE Event Handler. 41, 2 7 fhi AN FiSecurity
Manager, DR JC 7 ST B (IEvent; #5777 fl A SZ REGATT Server i A SCFEGATT Client, T A] TG 7% SEILGATT
Client®f M i Event. 3F H., X T-4:35EventffIEvent Handertd I IE 5 A BRI, AN 75 S i B 24 2B i) Event
HanderB[I 7],

R
KT Bluetooth LE APIFIEvent APIIf F 7772, 2% SDK _Folder\documentation\GR533x API Refere
ncell X SDK_Folder\projects\bleH [f]Bluetooth LE/~{FI ALY

4.3.3.3 BLE_Stack_IRQ. BLE_SDK_IRQ5 Applicationf%iEE #1l

Bluetooth LE Stack& (K INFEW F Wil SEBUZ 0>, 7T H 44 EBluetooth 5.3 Corefififf (Z52.2 4
¥9) o Ak, BLE_Stack_IRQEA ARGk m /e (svcall IRQEA Hmifted) , LARIFBluetooth LE
Stack/™ k% 1% & Bluetooth Core Specki & I 71817 -

Bluetooth LE Stack (R4 B8 £ il {0 e 5 A FYIBLE_SDK_IRQH 7 o 7E1Z R BT AL FR R 0, mIid i 1
F Application 32 ff)Bluetooth LE Event Handler, ¥ Bluetooth LE Stack IR 2578 5 i %01 DA K2 AH 2 Ak 25 H00s &
1% % Application. fEiX2SEvent Handlert), Bt EREINT LSS, T RFE AR ML 55 744 22 Main LoopElH]
PREFEF . T RE P SDK Folder\components\libraries\app queuefft (EiH & X
f]Application Framework) MBluetooth LE Event Handler[]Main Loopf& i F 14 .
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app_queue_init

Application Application Application
@ SBIBEE Callback Queue Main Loop
I | I b
BLE_Stack_IRQ |

BLE_SDK_IRQ

BLE Event Handler

1 app_queue_pop
«—

JUaA3 3|pueH

4.4 % R EH

TRERFERIG, KBETHEBERTFMKeil 5\ListingsMflKeil 5\0Objects ¥k FoilE
Ji.bin il hext = A 44 SCAF o

< 4-6 H R AV EH
AR ik
ble_app_example.bin b N A, A8 GProgrammer [ # 2  FrFlashHHiE 4T .
ble_app_example.hex BN [, AT Keil Bk GProgrammer T .22  Fr Flash 24T o
DRR:

IR FAE P EA, Y RT S FH GProgrammer Nk 25 FFlash iz {7, HAREEAE, 7122 (GProgrammerH

F) .

4.5 T Z.hex3SZ {4 ZEFlash
FERAE RS, AT 4% LR D B [E F R 22 Flash 7 :
1. i B Keil Flashgm 28,
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(1) #UsSDK Folder\build\Keil\GR5xxx 16MB_Flash.FLM¥Xff%#Keil Folder\ARM\F

lashHx.

(2)  AiKeil TEFHE “Options for Target” #%4l & , FTHF “Options for Target  ‘GRxx_Soc’ ” Xf
TEHE, EFE “Debug” #pZET1; sy “Use: J-LINK/J-TRACE Cortex” £ fl[] “Settings” %4

M Options for Target 'GRxx_Sac'

Device I Target I Output I Listingl User I C/C++

[~ Limit Speed to Real-Time

' Use Simulator ~ with restrictions  Seffings | @ Use: [J-LINK/ J-TRACE Cortex

I Asm I Linker Utilitiesl

j Settings |

V¥ Load Application at Startup ¥ Run to main()

Initialization File:

I J Edit...l I..\..\..\..\..\build\keil\smm.ini

™ Load Application at Startup

¥ Furn to main(]

b

Initialization File:

Restore Debug Session Settings Restore Debug Session Settings
[V Breakpoints V¥ Toolbox [V Breakpoints ¥ Toolbox
¥ Watch Windows & Perfformance Analyzer ¥ Watch Windows
V¥ Memary Display V¥ System Viewer V¥ Memary Display ¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:

ISP.HMCME‘..DLL | MPU
Dialog DLL: Parameter:

IS:\HMCME‘..DLL | MPU
Dialog DLL: Parameter:

IDCM.DLL I-pCM-i

[~ Wam if outdated Executable is loaded

ITCM.DLL I-pCI'u'I-i

[~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

0K |

Cancel | Defaults |

Help |

[&] 4-11 DebughF& 71

(3) TE4TFFIA) “Cortex JLink/JTrace Target Driver Setup” & 11+, & “Flash
Download” Jji. 7E “Download Function” X%, F & #& LAk EErase /720, iEF 2

5 “Program” . “Verify” . “Resetand Run” . KeilZRIABCE 1T :

Cortex JLink/JTrace Target Driver Setup *

Debug | Trace Flash Download |
— Download Function RAM for Algorithm

LORD ¢~ FErase Ful Chip ¥ Program

Fq © FeseSectos [V Very Start: [(x20000000  Size: [BFFFO

" DonotErase |V Reset and Run

—P ing Algorithm

Description | Device Size | Device Type | Address Range I

Start: | Size:
Add | Remove I
oK Cancel Apply

[&] 4-12 i%£#% “Download Function”

FEAUITE © 2023 FEIITTIC TR A BR 2 7]
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(4)  ridy “Add” #%Hl, 7£ “Programming Algorithm” HH¥RHIISDK_Folder\build\keil\GR5xxx
_16MB_Flash.FLM.

L 54 BR:
FTAEF P 208 kAR MEIT R, & FFGRoxx £ §lJBluetooth LEAS F R #B09%, 3418 FHGR5xxx_16MB_Flash.FLM
.,

Cortex JLink/JTrace Target Driver Setup s

Debug I Trace Flash Download

Download Function RAM for Algorithm

LOAD " Erase Full Chip ¥ Program
‘; (+ Erase Sectors [ Verify Start: |D’{ZDDDDDDD Size: |D"SDDD
" Do notErase [ Reset and Run

Programming Algarithm

Description Device Size Device Type Address Range
GRIx00x_16MB_Flash 16M Ext. Flash SPI 00200000H - 401FFFFFH
Start: | Size:
Add

[ == | m%‘|

[& 4-13 FRAMGR5xxx_ 16MB_Flash.FLM#RIZE 3%

(5) FCE “RAM for Algorithm” , VL3 SUHNE AN PAT G fe Bk bbb 2= (7] . “Start” B % WGR533x
RAMFHE 4G HAE “0x20000000” ,  “Size” {EH N “0x8000” .

RAM for Algorithm

Start: | 0x20000000 Size: |uxanuu

4-14 “RAM for Algorithm” % &

(6) iy “oK” , fRIFEE.

2. R

fid & 52 bl ,  Aidikeil THAZAFH “Download” #4411 ¥ F¥ible_app_example.axf XA 220
JrFlashib o IR N KD, Keil¥) “Build Output” & FRRF /R a1 R 45 2R

LT © 2023 RIS A A IR 22 7] 39
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Build Output x|

Load " X X 4 projects\\ble\\ble peripheral\\ble app template\\Keil 5\\Cbjects\\ble_app example.axf"
Set JLink Project File to " ) 4 b 4 4 projects\ble\ble peripheral\ble app_template\Keil 5\JLinkSettings.ini™
* JLink Info: Device "CORTEX-M4" selected.

JLink info:

DLL: V5.12e, compiled Apr 29 2016 15:03:58

Firmware: J-Link OB-SAM3U12E8 V3 compiled Apr 16 2020 17:20:41
Hardware: V3.00

S/N : 483113122

* JLink Info: Found SWD-DP with ID 0x2BA01477
* JLink Info: Found Cortex-M4 rOpl, Little endian.

* JLink Info: FPUnit: 15 code (BP) slots and 2 literal slots

* JLink Info: CoreSight components:

* JLink Info: ROMTbl 0 @ EGOFFO00

* JLink Info: ROMTbl 0 [0]: FFFOF000, CID: Bl0OSE0OD, PID: 000BBOOC SCS
* JLink Info: ROMTbl 0 [1]: FFF02000, CID: Bl0OSE00D, PID: 003BBOOZ DWT
* JLink Info: ROMTbl 0 [2]: FFF03000, CID: 00000000, PID: 00000000 2?22
* JLink Info: ROMTbl 0 [3]: FFF01000, CID: Bl0OSE0OD, PID: 003BBOO1 ITM
* JLink Info: ROMTbl 0 [4]: FFF41000, CID: B105900D, PID: 000BBSAl TPIU
ROMTableAddr = OxEOOFF000

Target info:
Device: RRMCM4 FP

VTarget = 3.300V

State of Pins:

TCK: 0, TDI: 1, TDO: 1, TMS: 0, TRES: 1, TRST: 1
Hardware-Breakpoints: 15

Software-Breakpoints: 8192

Watchpoints: 4

JTAG speed: 2667 kHz

Erase Done.
Programming Done.

Verify CK.

Application running ...

Flash Load finished at 17:04:35

4-15 TEER

(05 RR:

THLESD, HRAMmIER “No Cortex-M SW Device Found” , NIZR~0H S AT g4t FREOIRES  (BIJT /S BEAR
BRI TRRIEFIZIT) , THEEHE T hex X ERIFlashf . JT R # % 2:3% FGR5331 SKHR K] “RESET” %, [A]
Ma1Rb e fs, 5 “Download” #%4H ¥, HHT N #HCH:

4.6 i

Keil Rt T U548, SCHFICRDELR MR . 1% RS 7 F5 1 B 6 /MBI SR 22 BRI 2. TR 38 7T A
i 2 Fh o7 R B A A 4
4.6.1 Ft B i 28

JASNRZ AT, TR E RS . Aidikell THEAFH) “Options for Target” %4l &, #TFF “Options for
Target ‘GRxx_Soc’ ” XJiHHE, EF “Debug” WrZEUl. & L ZEMIENEAEG HRRECE, A5 M AR {75 28 1k
=

Bluetooth LE Examples T 28 FIREF7E 2R IG0, AHOCH AR B BC B 4l R -
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iﬂ::::'::: Target 'GR

Tevice ] Target ] Output ] Listing] User

" Use Simulator
™ Limit Speed to

Iv¥ Load Application at Startup

Initialization File:

|csces | hsm | Linker |Debuz |Utilities|

with restrictions  Seftings (* Use: |J-LINK,-'J-TF~!ACE Cortex

Real-Time

¥ Run to main()

™ Load Application at Startup v
Initialization File:

ﬂ Settings

Restore Debug Session Settings
W Toolbox

[v¥ Breakpoints

| [¥ Watch Windows & Perfformance Analyzer
[v System Viewer

¥ Memory Display

A build eeilsram ini

Restore Debug Session Settings
[v¥ Breakpoints ¥ Toolbox
W Watch Windows
Iv¥ Memory Display

Iv¥ System Viewer

CPU DLL: Parameter: Driver DLL: Parameter:
| |SARMCM1DLL|-MPU |SARMCM1DLL|-MPU

Dialog DLL: Parameter: Dialog DLL: Parameter:
| |DCMDLL |pCM4 FCMDLL |pCM4

™ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

™ Wam ff outdated Executable is loaded

0K | Cancel | Defaults |

4-16 L E R 25

Help

BRIME H fInitialization File (sram.ini) £ T°SDK_Folder\build\keil H3k. JFA& Al LLEHA8 1%L
i, AT DCR iz R B E TR H S ] .

WIUEA S sram.inib AL & — AR 4,
f1 “Edit...” $%4H, AT FFsram.iniSCAF.

sram.inift)ARBS 7R U :

/**

IR PAT IR A . A

7 “Initialization File” #4511

AR A AR AR A A A A A A A A A A A A A A A A AR A AR A AR AR A AR A AR AR A AR A A A AR AR A A A A A A A Ak A kA Ak A Xk k%

*GR55xx object loading script through debugger interface

(e.g.Jlink,

etc) .

*The goal of this script is to load the Keils's object file to the GR55xx RAM

*assuring that the GR55xx has been previously cleaned up.

Ak Ak kA hhkhhhkhhhkhhk Ak kA hhkrhkhkhhhkhk kA hhkhhhkrhhkhhhkh kA hkhkrkhhkrhkhkrhkhkhkhkrhkkrhkxkhkxxk*x

*/

//Debugger reset (check Keil debugger settings)

//Preselected reset type

(found in Options->Debug->Settings)is Normal (0) ;

//-Normal :Reset core & peripherals via SYSRESETREQ & VECTRESET bit

RESET

//Load current object file
LOAD %L

//Load stack pointer
SP = RDWORD (0x00000000)

//Load program counter
$ = RDWORD (0x00000004)

//Write 0 to vector table register,

remap vector

LT © 2023 RIS A A IR 22 7]
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_WDWORD (0xEQOO0OEDO08, 0x00000000)

//_WDWORD(OXEOOOEISO, OXFFFFFFFF)
//Write run address to 0xA000C578 register,For the debug mode;
//boot code will check the wvalue of 0xA000C578 firstly,if the wvalue of 0xA000C578 1is

valid,gr551x will jump to run

//_WDWORD (0xA000C578, 0x00810000)

10 {5R8:
Keil SZRF42 8 DI R SR AT I 3 1 L A il i 2

1. 4 “Options for Target ‘GRxx_Soc’ > Debug > Load Application at Startup” #¢ffgE, XA 1 L #K
A “Options for Target ‘GRxx_Soc’ > Output > Name of Executable” 1344,

2. 4T “Options for Target ‘GRxx_Soc’ > Debug > Initialization File” FT#8 & 3 A4 I 2.

3. 4 “Options for Target ‘GRxx_Soc’ > Debug > Restore Debug Session Settings” && &Ik &+, PKEHH
i f)Breakpoints. Watch Windows. Memory Display% .

4. 4 “Options for Target ‘GRxx_Soc’ > Debug > Run to main()” #i& 835 7% g, mainfli K IN7
Tinitialization File, JiA# BT 46 H ZPATCPUTE S, B RIEEImain()4 21 F K.

4.6.2 BahiAR
SRR E S, AdiKeil TEARF ] “Start/Stop Debug Session” ##%Z4 @, BT A58

U352 ER:
“Connect & Reset Options” 377 BN “Normal” , I 4-17f175, LAMRIEJE ) “Debug Session” ZJ&, ki
iiKeil TEAZAH) “Reset” 12411, &/ FUIAEIEHIZIT.
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Cortex JLink/JTrace Target Driver Setup X
Debug lTrace ] Flash Download1
J-Link / J-Trace Adapter 1~ SW Device
SN: 483113122 - IDCODE |_Device Name frebbhh
Device: | J-Link OB-SAM3LI128 SWD | @ «2BA01477  ARM CoreSight SW-DP
HW v3.00 di:| V5.12e By
FW:  |J-Link OB-SAM3U128 V3 con
Port: Max Clock: O tic Letectic 1L
lsw =] |smHz <] || © anfig Device Name:
Auto Clk | d | | Updete | Rlen
Connect & Reset Options 1~ Cache Options Download Options
Connect: |N0rrna| ﬂ Reset: ]Norrnal ﬂ ¥ Cache Code [~ Verify Code Download
[ Reset e et ¥ Cache Memory " Download to Flash
- Interface -TERAR Misc
Metwork Settings
* USB " TCP/IP -
IP-Addhess Pt (uto: ) | Audodetect| ik o |
& T i [
FEEETEE | | ik G |
State: ready
OK | Cancel | |

4-17 BEE “Connect & Reset Options” ¥ “Normal”

4.6.3 it Fi Log

GR533x SDKIEHEAPP LOGHE R, I SZ KA {F i 11 %1 H Application il iLog, IS RFHF &3 B & Ui 7
7: UART. J-Link RTTEXARM ITM (Instrumentation Trace Macrocell) -

28 FHAPP Loghiitl, I 75 fEcustom_config.hF$] ¥ % APP_LOG_ENABLE, FHHR48E it 75 fan i 77 A c &
:APP_LOG_PORT.

4.6.3.1 {TRERNIBL

SERRE G, HFREETAEINEVIEII B, W fapp log init () 58K APP LOGHEEERFIWIMATL, (3%
fic & LogZ 8. 13 /M Loghfy Hi $2 IT FFlush$ 1,

APP LOGHEEH 3 3548 F bR ECHE B Bprint £ () AIAPP LOG APIFg H! i Log. # 1 FHAPP LOG API, N[ idE it
WELog . . IET RESH A Loghin it ; M Hprintf (), MA ¥ LogZ %15 B AINULL.

MR TF R & s B 4t 720, R AR Wi da i i3 (AUAW 2% SDK Folder\platform\boa
rds\board SK.c) , FFEMAHRILogh 4z I AIFlush$2 11, AT 27 ik #bsp_log_init().

PLUART# 5 RO, bsp_log_init()SZHLUT R :

void bsp log init (void)
{
#if APP LOG ENABLE

#if (APP_LOG_PORT == 0)

bsp uart init();
#elif (APP_LOG PORT == 1)

SEGGER RTT ConfigUpBuffer (0, NULL, NULL, 0, SEGGER RTT MODE BLOCK IF FIFO FULL);
#endif

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 43
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#1f (APP_LOG PORT <= 2)
app log init t log init; ~APP LOG FMT TAG);

log_init.fmt set[APP_LOG LVL WARNING] = APP LOG_FMT LVL;
log init.fmt set[APP LOG LVL INFO] = APP_LOG_FMT LVL;
log init.fmt set[APP_LOG LVL DEBUG] = APP LOG FMT LVL;

#if (APP_LOG PORT == 0)

app log init(&log init, bsp uart send, bsp uart flush);
#elif (APP_LOG PORT == 1)

app _log init(&log init, bsp segger rtt send, NULL);
#elif (APP_LOG PORT == 2)

app log init(&log init, bsp itm send, NULL);
#endif

#endif

app_assert init();
#endif
}

(10 {52 AR

*  app_log_init()3% O M NS E O LogWIE S 8. Loghin 2 O AIFlushiZ O . Fr, Flush: En] LLIEFEA
M

*  GR533x SDKFEAL | APP LOG STOREMEHR, 1ZAR R S ikt A Log 7 N Flash 1 LA & M FlashH S i o i FH 1A%
Lt , 7 fEcustom_config.h 4T % APP_LOG_STORE_ENABLE. SDK_Folder\projects\ble\ble per

ipheral\ble app rscs LEEHALE /iR, FFRE A ZH 1%l TR, FEE{EHAPP LOG STOREFK
e,

«  {§iffprintf () #id Application Log A% JJAPP LOG STOREME B3k AT 17 4%

2444 FJUARTHi R Logh, S IHL I Logiy H 4% 1T AT Flush% 1143 51 N bsp_uart_send()Albsp_uart_flush().

e bsp_uart_send()SZH T app_uartiFs5 (app_uart_transmit_asynci% 1) Flhal_uart[F]25
(hal_uart_transmit$z 1) PR 5 . RS v R SEPRFR =K, EHA1E M Loghin i 77
=

*  bsp_uart_flush()yuart_flush$Z 171, FF o W =0 R it A7 22 47 1) Log 24

U0 35 BR:
TR EE IR AN R AL

2444 FHJ-Link RTTELARM ITME H i Loght, TS Log¥in it 482 1143 51 Nbsp_segger_rtt_send() /1
bsp_itm_send(). 7EIXPIFEITT, WA LIFlush$z 1,

4632 FA A%
APP LOGHEHR I 5E e » I & 3 v LA FH DA DU/ AP HE i Log :
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«  APP_LOG_ERROR()
«  APP_LOG_WARNING()
«  APP_LOG_INFO()

«  APP_LOG_DEBUG()

QR A R e A, TR Fapp_log_flush() e 8eKs 22 47 (1 4= # 1 ilLoghin - AT ORIESS Fr R AZ B AR

GEMENR /T, %6 4= AR i Log.

Mk B AE HJ-Link RTT7 U3 i Logh ,  HEFEAESEGGER_RTT.cH il &k

238 | *
239 | *
248 | *

242 L#/
243 //

245 //

DAY | EEEEEEEE

244 // RTT Control Block and allocate buffers for channel @

246 __attribute_ ((section (".ARM. _at 8x20005800"))) SEGGER_RTT_CB _SEGGER_RTT;
247 //SEGGER_RTT_PUT_CB_SECTION(SEGGER_RTT_CB_ALIGN(SEGGER_RTT_CB _SEGGER_RTT));

4-18 BI|ERTT Control Block3t & F i1t 0x200050004%

2 T 4H-Link RTT Viewer#HATHCE , WA 2% K 4-19 (S KL E .

A J-Link RTT Viewer V6.88a | Configuration ? X
Connection to JHink
(® usB

) TCpjIP

O Existing Session

[] serial Mo

Spedfy Target Device
| coRTEX-M4 ]

Script file (optional)
| |

Target Interface & Speed
SWD * | [4000kHz =

RTT Control Block
(@) Address (O) Search Range

Enter the address of the RTT Control block.
Example: 0x20000000

|ox20005000]

Cancel

4-19 Bit B J-Link RTT Viewer

Hrp “RTT Control Block” Hisip i@ L “Address” 772048 7E, T AE A] 15 B N9 i TREAE B . map it B
CAEFR “ SEGGER_RTT” ZEMAR ML, W AT R, #5414 4-184E77 5 2B EERTT Control Block K5 H & T-Hh
31E0x200050004t, T “Address” Mi%E AN “0x20005000” .
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ultra_wfi_or_wfe
sdk_gap env
_SEGGER_RTT
jlink_opt_info
SystemCoreClock
_ stdout

4.6.4 {5 F GRToolboxifFix

Ox200837ec
Ox280838ec
ax2ee85000
0x20006000
0x2000bo0e
Bx2000b244

Data
Data
Data
Data
Data
Data

PO O

4-20 3R BYRTT Control Blockithilt

rom_symbol.txt ABSOLUTE
rom_symbol.txt ABSOLUTE
segger_rtt.o(.ARM.__at_8x20005008)
rom_symbol.txt ABSOLUTE
system_gr55xx.o(.data)

app_log.o( .data)

GR533x SDK$2f}tGRToolbox App (Androidffit) , 7] FFGR533x Bluetooth LEN FH i, %AppE EHEMLLLT

i FH ff)Bluetooth LE4T4H F1i%E
e FrifEProfileIDemofE~, Al

. GoodixH & XN HFET

2, XJCharacteristicsHJiL5 .

¥EHeart Rate. Blood Pressure®% .,

R

GRToolboxZZ 3& U4 A ML THUE WISREL, MM 3% T4k,
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ARG 5 4RN8E
5 RiE54amE
£ 5-1 RESHEEEE
B ik
API Application Programming Interface, N FFEF gfe$E:
ATT Attribute Protocol, JEEHMNE
Bluetooth LE Bluetooth Low Energy, KIIEWF
DFU Device Firmware Update, £ &l 557
DTM Direct Test Mode, L2l i A5
DUT Device Under Test, il %%
GAP Generic Access Profile, 3 i [M#13E
GATT Generic Attribute Profile, i & HIVE
GFSK Gaussian Frequency Shift Keying, =& 4ifs 4%
HAL Hardware Abstract Layer, f#{-4% )2
HCl Host Controller Interface, =EAL-#&H 7% H
HPA High Power Amplifier, =IIZBOKEE
loT Internet of Things, M
L2CAP Logical Link Control and Adaptation Protocol, 1% %8455 H4% ] 5 18 Ft
LL Link Layer, #H/Z
NVDS Non-volatile Data Storage, IF %) <P H¥E /7%
OTA Over The Air, JTEZAk%i
PMU Power Management Unit, HLJf % H #L g
PHY Physical Layer, #)3 2
RF Radio Frequency, 5147
SCA System Configuration Area, ZRSifg & X
SDK Software Development Kit, #{4FF & T H2A1
SM Security Manager, 42
SoC System-on-Chip, RGN F
SPA Small Power Amplifier, /NIIZRIBOKES
UART Universal Asynchronous Receiver/Transmitter, 75U R A& 4i%s
UPA Ultra-low Power Amplifier, FBAKIIZRBOK 2
XIP Execute in Place, F L3AT
ST © 2023 VRIITHIC TR B4 A7 R A 7 47
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