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ARFWAEAR KA, KNI~ R 5 NGR533x%.

(ESARTRES
[I7F: HHA BITHE
1.0 2023-10-18 IR KA
o FHISDKH .
1.1 2023-11-08

o Wi “WETHE” =Y.
* H¥Hrcustom config. hBHHEIR .
1.2 2024-01-16 s H¥bsp_log_init()f LR
*  F3HrGRToolboxak B 7 =K.
« FrMGRS330:M T K H.
1.3 2024-09-18 * ¥ ¥custom_config. hZ B IR
o T “s:FiBluetooth LENV S =Y,
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1 &
GR533x 21/ 4 J Goodix i Hi [k 3 HiBluetooth 53R II#EHE T (Bluetooth LE) RZEZAGH (SoC)
, ATRIFHTAHER (loT) S48, I 3CHF I A Mesh 45 B il o

J5T-64 MHz Arm® Cortex -MAFII %, GRS33xis i #72.4 GHzSH (RF) WK 33, (EINFETE 75300
¥+ 512 KB}y PIFlash. 64 KB/96 KBRZISRAM, DL FEE M4 . %0 BA B EOMRFEERE, HE KRS
(TX) Zh#A[iA+15 dBm, Bluetooth LE 1 Mbps#al T RN (RX) REUEATIX-99 dBm, BEARBEIK P (Link
Budget) iA114 dB.

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

Faat i =1 GR5330AENI GR5331AENI GR5331CENI GR5332AENE GR5332CENE
® ® ® ® ®

A% Cortex -M4F Cortex -M4F Cortex -MA4F Cortex -M4F Cortex -M4F

RAM 64 KB 96 KB 96 KB 96 KB 96 KB

SiP Flash 512 KB 512 KB 512 KB 512 KB 512 KB

1/0 # 16 16 32 16 32

T{EBE -40°C ~ 85°C -40°C ~ 85°C -40°C ~ 85°C -40°C ~ 105°C -40°C ~ 105°C

$% (mm) QFN32 (4x4x0.75) | QFN32(4x4x0.75) | QFN48(6x6x0.75)  QFN32(4x4x0.75) | QFN48(6x6x0.75)

1.1 GR533x SDK

GR533x - H K EMH: (Software Development Kit, SDK) AGR533x £ 1|SoCHE L4 THI A & ST HF
1%SDKfL % Bluetooth LE API. Mesh API X System API%5. AMEIRZNFET . W/ FE T HE . TR BLE AR
()N e =

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)

«  ¥HZE (Physical Layer, PHY) : #F1 Mbps. 2 Mbps. 500 kbps 2125 kbps¥] EH & N Bk AMGFSK (=
AL S (RF) #:1F.
« BEBR)ZE (link Layer, LL) : #EHIB& MR, SCFAAREIRES
(Standby. Advertising. Scanning. InitiatingEiConnection) , JFFRIHR¥ESLFR TR UIFIRES .
FHIEHIEO (HeD
«  FENUEHIEZT (Host Controller Interface, HCI) : f&fitHost5ControllerZ [AI B EH: 1. %0

ERS A DU O, ] DU AR UHEREE$2 1, BIAIUART. 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

FRALITE © 2024 WRINTHC TR A BRA 7 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 -

LT © 2024 RIITHC TR B A IR A 3
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GADIX GRS33xIR I FE I 7 B 5

2 GRS33xX{KINFFEIE T R HEFEE

GR533x SDKAE 3 FGR533x:0s F 8 X IR THHERE 4 N - R 421, {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

GR533x:8: F FUREAFHER, 40 F o

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 [ R 4k L b B 82 (CPU) . Bluetooth LEMSUE Al Application €
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 © 2024 WRINTHC TR A BRA 7 4
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GRS33XEINFE I F AT &

LR

KT O SR VEAAN 4, 155 (GR533x Datasheet) .

2.2 ER 2R
GR533x SDKIJAR 2844, 4R IR

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

{RIHFETE A D S BAZ Oy, HHEEHIES (Controller) « ENUEHIEZIT (HCD FEHNL (Host) Pl ZH i,
(F#ELL. HCI. L2CAP. GAP. SM. GATT) , ¥ #FBroadcaster. Observer. PeripheralfllCentralffi i,

. Mesh Stack

Bluetooth LE Meshth S SEBZ Ly, £EK Mesh MZE B8R FI K EZ . R . RIEMLHZ . L EA T

JE FNJZ DUy FE A A D fE o

. LL Driver

JRIZWENZ, BRI a7 AR IR Eh A, EAEXS MBL R I AE 2

JRBUITAT © 2024 PRYINTHIL TR I 03 A7 FR 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\)Mesh API . Bluetooth LE API. System APILA J2APP Driver API.

Mesh AP35 Mesh N FH T & T 75 API.
Bluetooth LE APIfUFEL2CAP. GAP. SMAIGATT APl
System APIRALNT I 5 R AR A4 248 (NVDS) « Firmwareft4 (DFU) . RGHIFE LI
BHRSL; R,
APP Driver N HIKBNZ, T HALIRBHS &AM i D Re 36— R AIAPL X8z AU A
BAHALIKENREM:, T HER . Z4. . @EBNN, HEEEIKE A FHAPPJZAPI.
Mesh Model
Bluetooth SIG & X [{JFrHE Mesh Model (#fiLightness Model%5) [K1Z%s2IAIS, JF R & 7 T ix it
%2 75 T & Mesh Application
Application
SDKELFE ML | 3 e F S b ol T2, HAAS R~ TREAE & g i e it — ki Sk, AP areL
HIEK L FEREORPIBITANR. TR 2T N, GRToolbox (Android) tHER4L T X A Th
fe, A7 AE A .

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

JEAUITR © 2024 FINTHETEME A A R A 7
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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

RAMAZAiE: 396 KB, it yOx0010_0000 ~ 0x0011_7FFFiE0x2000_0000 ~ 0x2001_7FFF.

Hdr, GR5330:% H HIRAMIL64 KB,

0x2000_FFFF.,

° 0x2000_0000 ~ 0x2001_7FFF:

Hi$il: y0x0010_0000 ~ 0x0010_FFFFE{0x2000_0000 ~

KBA7fifi X 15k, 7ERC & Bluetooth LE LFEHS, W H{FEBasebandfJEM (Exchange Memory) . EMSE
B FH X 32k H custom_config. h P BC & f¥)Bluetooth LEF KV 5s B kg, HAAE I EMIX 380K 5 H

i SRAM [X 35 F il ZE 5 g ik 25 1] . 55 4h,  0x2000_0000 ~ 0x2001_3FFF[X 8 Sz FF 7 BL#e/E,
Xof I FRAE B ik 90x2200_0000 ~ 0x2227_FFFF, AJ 04T 58 8 11k .

SDKHRW. ZI. HEAP. STACKZEAZEf7 Ti% X 1. SRAMKIiHI16

JRBUITAT © 2024 PRYINTHIL TR I 03 A7 FR A 7
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°  0x0010_0000 ~ 0x0011_7FFF: T Cortex -MAF A2k BbHE 11, %X BT 1 20 1 T oAt X
1. F, SDKF'RAM_CODER] $iATACAG AL T-i% X 5 .

*  FlashfEf#: GR533x:0: ) N #BFlash 4512 KB, Hbiil 0x0020_0000 ~ 0x0027_FFFF.

2.4 Flash 77 fi#iBR 5T

GR533x:ff %% " — MR AIXQSPLE 245 1 1 " B2 BR S Flash A1 45 . i%Flash?3E F B #4514 KBZK /)M [IFlash
X (Sector) AH; #HE ERIRYEAFERIN 75, X7 A A g 0 A6k X 3

SANGR533x #1375 K Flash A7 A =, 0 N ATz .

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 Flash 72570 &
*  System Configuration Area (SCA) : RAMENX, FEHTHEARENSHERLEREE.

*  User App: Application Firmwaref#fifi X1k, B H T 476if N A 45 o

*  Unused Space: N X, FFARFHFTLLAATMEAZXE. FlUW, EDFUAZLEFEH, {FHUnused
Spacellii B £7 it #7 ] Application Firmware.

. Non-volatile Data Storage (NVDS) : IF 5 S M EHE 76 X 45k

L7 53 RB:

o FFRETUARYE S W I Flash A J, A FERC B NVDSIH R aa it 5 B 5 FH FFlash Sector#l,  HARHDR & 7
12:274.3.2.1 it & custom_config.h.

«  NVDSELEHNEFE HFlash Sector jE A HE ;5%

2.4.1 SCA

AYBEX (SCA) 5 FHFlashii /> Sector (38 KB, 0x0020_0000 ~ 0x0020_2000) , H T E1Efk A% )T
SIS FRAE bR & DA R Ho A RGBS 5

TFEFEAER, B GProgrammer T B 2 M #E Application Firmware J1[¥JBUILD_IN_APP_INFO%: k) {4 A=
% Image Info, 3135 M FH B4 — 31645 ZFlasht' (Image Infoll /£ JAESCAT) o RSG5, BootloadertR
PESCAH 1) A sh s BT RS, BEIm I J5 P kL &5 Firmware N 1AL

JRBUITAT © 2024 PRYINTHIL TR I 03 A7 FR A 7 8
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BUILD_IN_APP_INFOZE 44 ) 5 SURITC & U0 R

LRSI T SDK Folder\platform\soc\common\gr platform.c, H:HISDK_Folder’yGR533x SDKEULR
Hxe.

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

.reservedl = {APP_INFO RESERVED}

}i
*  app_pattern: [fi7E{HO0x47525858.
*  app_info_version: [H{5 S A, EAPP_INFO_VERSIONX] Y.
«  chip_ver: [ELFXFNIC A RA, S custom_config.hH FICHIP_VERXT M .
*  load_addr: [ELFAEfiEHNE, S custom config.hH ffJAPP_CODE_LOAD_ADDRXY [V .
*  run_addr: [E{FiEiTHhE, Scustom_config.h ™ ffJAPP_CODE_RUN_ADDRX] W .
*  app_info_sum: [E{HE B RIRRIA, BKLEHE ST H CHECK_SUM.

«  check_img: RGEHECEZH, Hcustom_config.hF [(JBOOT_CHECK_IMAGEX N . 4tk Z (i &
N “1” I, JEBhIN Bootloader< Xt B BEAT R I

*  boot_delay: EENCEZH, Scustom_config.h 1 ¥]BOOT _LONG_TIMEXS N . 4t &
N1 B, RGUA A SRR N 1RD AE R .

*  sec_cfg: ZEMESH, REE.
*  comments: [EfHEIRER, BAKE N2,

SCARIfEA AT JR, Wi T B B

JRBUITAT © 2024 PRYINTHIL TR I 03 A7 FR A 7 9
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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.

FAUITE © 2024 RYINTIC TR A% (0 A BR A 7] 10



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 © 2024 FIINTHEBEMBAR A IR A 7 11



G@D]X GRS33xX{RINFEIE T AT &

Z
=

%< 2-1 Data Headeri& =,

Fi &R ik

0-1 tag Hiifitaghrii

23 len K

4-4 checksum Hodh Sk R IR
5-5 value_cs FHE A 56 AN
6-7 reserved RE TR

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

3 2-2 NVDS API
o 2 A
uint8_t nvds_init(uint32_t start_addr, uint8_t sectors) YIEENVDSTHE FH i Flash Sector .
uint8_t nvds_get(NvdsTag_t tag, uint16_t *p_len, uint8_t *p_buf) MNVDSH i3 B tag bR TR %) M. 43R

- HE 5 N BINVDSHE F taghr it .
HRNERGESE, AR —Mtag FriRs

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

uint8_t nvds_del(NvdsTag_t tag) MHIBENVDS FH tagbr iR X 87 F B -
uint16_t nvds_tag_length(NvdsTag_t tag) FRELFR A2 taghn IR L K
uint8_t nvds_drv_func_replace(nvds_drv_func_t *p_nvds_drv_func) B E A EFlash ) FH ISAPI
uint8_t nvds_func_replace(nvds_func_t *p_nvds_func) FARNVDSHEEEF ICAPL,
RS ER BT R, B2 AR/ % 40 4

void nvds_retention_size(uint8_t bond_dev_num)
P .

[ {5 BB

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 AR ST AT B S P LR

(1 553 B

GR5330 RAM 14 P AFELAH R (4%16 KB).

196 KB RAM N, HAFff AR syl s B A

JEAUITA © 2024 FIINTHEBEMBAR A IR 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 &% &

TRz TR NExecute in Place (XIP) 1520, BIA LiziTeis. H PN ARG T A EFlashzs (], H
T AN mME .. RE5ER FHEEE S, @il Cache Controller 3% M FlashZ* [A] FLfE 12 1T -

2.5.1 BERIRAMA [/

TN 4 Bluetooth LE LFEFE FIE A7) ) L BIRAMAT Jj o JF & AT LIARSEF= i 755K, H & X RAMAT J&

LT © 2024 IR TR A A IR 22 7] 13



G@D]X GRS33xX{RINFEIE T AT &

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 XIPHER.BIRAM (& Bluetooth LETF2) /5

RAM CODE- Bt H /7 Mt 7 FERAMAPF AT RIS . NI EPAT AR, B UK e SUAE R s hk R ox00
100000 Aliasing Memory [X 1 .

EMitBluetooth LE COREfEH], FF5MCUFTE A HISRAMEGE —& 2, {7 T-SRAM) fi e il 7 []
Ao HSizeBU T custom_config.hH L & WS A\ 55 50E . 5 LFEAVE & Bluetooth LEMV 55, AT
Ficustom_config.h 7 EM_BUFF_ENABLE HJ{E 15 & N0,

Stack B 17 T ARSI AR . 7E AR Bluetooth LEMV S5 A% THREHT, fStack® L AERAM S i Hh
hbAbs 7E 7 Bluetooth LEMNV S5 TFEH, KiStacksE LAEEMZ T Stack K/)NHH 7% SYSTEM_STACK_SIZE &
Xy FF R T AR TR I o R FH R P52 R0 R FH A 9 FE I L e e LK/

2.5.2 RAME ;B ETE

4 —/"RAM Block ] LLAL T =Fp A [ FEYEOIRZS . Full Power. Retention Power B Power Off.

Full Power: R ZAb T ActivelR&R, MCUR] LLHEATRAM BlockiE s .

Retention Power: ZR 4ttt A\SleepizUif, RAM Block /24 I EHE AN FE 0, At R G5 M SleeplR S
PR A2 3 Active tR S SE H o

Power off: FRZLKHLES, RAM Blockxfsif, HAMEMEHEth £k, Bk, JFkH HIRATRFE
i o

GRS33x[IHEJFEH MG (PMU) 15 R G A s BRIATT Ja 2 RAM I . GR533x SDKH it T 58 4%
FIRAM HEJRE HLAPI, FF & AT IR BE N FH 75K, A AL B RAM Block FLJFUIR 5

ARG RN, BAE H BSRAMINFEE FAR . HRiEApplicationfJRAMASE F 51,  H 3hi3E47RAM Block H
POREEH, BARRE RN 0R:

JRBUIT AT © 2024 PRYINTHIC TR I 0 A7 R A 7 14



G@DIX GRS33xX{RINFEIE T AT &

o EZRZActivelRE TR, ¥ A1H FIRAM Block Bt & N “Power off” JRZS, {#FH¥JRAM Blocki% & A “Full
Power” JRZ

o B ARG ASleep RGN, W AAE FH IRAM Block{#HF N “Power off” JRZS, 1 1# FH YRAM Block % &
N “Retention Power” RZ.

LESEZBRM A, i RAMBC B 1R

*  {EBluetooth LER FH', RAM_16K_Of¥JHl 8 KBTI 4 25 Bootloader f1Bluetooth LEBM A # FH, Application
ArfEH . £ RS ActivelRZE T, RAM_16K_0MNALT “Full Power” JIRZS: 7E &2 4iSleepilia], RAM_16
K_OM.AbT “Retention Power” JIRZ&. JEBluetooth LEZEMCU N 7] LL1# Fi%RAM Block.

*  RAM_16K_1 /% H:AtRAM Block[¥] Fi& 7] 1 Applicationi#E 4731 &Il 5 X . GR533x RAM LR 4 $hAT RCR
FISRAM 1) B2 P FI FH 22 34T G HRAT JR), TR &t T AR 4 SEBR S 75 SR BRI . 1X 2ERAM Block ) L
PRSP L4585, ta] LA Application H 172l .

(1 53 B
e {Y4RAM Block4tT “Full Power” JIRZ&KE, MCUA BEXT HHEAT V5 7] .

« HZRAMHEEEEAPIFITEA UL, 7 Z#SDK Folder\components\sdk\platform sdk.h.

2.6 SDKH #4514
GR533x SDKI S H 3k 4544, W R Fios:

FAUITE © 2024 RYINTIC TR A% (0 A BR A 7] 15



G@D] X GRS33xX{RINFEIE T AT &

3 GR533x SDK

3 build

config
™ gcc

™ iar
™ keil

9 components

™ drivers_ext
™y libraries
™ mesh
profiles

7 sdk

3 documentation

1 GR533x API Reference

3 drivers
™ inc

—
src

_—

external

™ freertos
™ mbedtls
-

nanopb

7 segger_rtt

53 platform

™7 arch

™ boards
™7 include
-

soc
common
include
linker
src

=3 projects

™1 ble
™1 mesh
peripheral

[&®] 2-9 GR533x SDKE &
GR533x SDKH & AR VRN IR, S 0L &

% 2-3 GR533x SDKL f3¢
SR ik
build\config THRE AR, HT il custom_config BRI, 230 LM TRE TS
build\gcc IBATGCCIF KA T it ZAE A A TR
build\keil IBATKeil JF A A T it 4 i A,
build\iar IBATIARTT AR P 5 ZEAE ) T A
components\drivers_ext F MR 5 =07 Juds RS

JEAUITA © 2024 FIINTHEBEMBAR A IR A 7 16
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GRS33xX{RINFEIE T AT &

Xk
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

278ET R

i

GR533x SDKffit [ libraries

GATT Services/Service ClientsSZ 1 15 SO
Mesh/S: SRR SC A

APISk S A

GR533x AP Reference

5 Application T 4 & 15 FI A SR BIAPISKL SCAF:
55T Application ¥ & 2 1% FH 1 SRS APIJEA AL
HE=J7FE)¥, FreeRTOSUFARHY

=R, MbedtlsEIRHD

FE=J7FE)F, Nanopblsftiy

= J7FEF, SEGGER RTTIRICHY

CMSIS[#] Toolchain LA

frTStarter Kit/ T AR FIMR ZAIAGAC IR, T2 ZESEHURAR SRR e BT 4R 1L

ISP B AR A LKL A
177l Goodix4: £ Bluetooth LE SoCHEZF ¥ 2 FLiE L4,
Ugr_interrupt.c. gr_platform.cfligr_system.c

BERLAR 0 B0 AT 5 RSO A2 SO

FFTRSOCTT 74 I BIC B 45 5 i /2 IR Al AR 5 i A 38 Sk 30 f
f7ilgr_soc.c, FESEHISoCH: 7 oA G M — L YA LA SEBL,  WiFlash. NVDSHIAR L

, PndRAC E APMUR HESE

Bluetooth LE Application .#£/~%, #lHeart Rate SensorAIProximity Reporter

Mesh T.FE 7~

O hh i TR 1

TR LRI LT T RBEATGRS33x M T A+ ik

B

GProgrammer

GRUart

GRDirect Test Mode Tool

R2-A4F%RELTE
e
ek TH, $R4EE M NH. FlashiS . eFusebe55ThEE, =
FrWindows/Linux -4 .
g T E, SR Windows ™ &
DTMIIA T H, Al i Rk HCI i 4 AR B (DUT) STl

W, N FWindowsFH .

HEF A

V1.2.41 K PL E

V2.1 %Lk

V1.5.2 %L E

LT © 2024 IR TR 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
http://www.goodix.com/zh/download?objectId=107&objectType=software

GOWDiX GRSIIXIEINFEL FH AT &5

AR iR HEFRRA
EFEE TR, mASLE R (PLT Lite) f/H, Ak
GRPLT Lite Config Tool MR T H. BER T SHEE D LIhaN, X3Z V1.1.4M 0L E

FiWindowsF £ .
BURCE TR, MAEELE MR (P A, fRftitE
GRPLT Wl F R FlashBdibess . MRtk R 2 R ThRE, 102 V1.5.0.0.8 5 bl
FFWindows - .
RIFEE F R R TFHIAPP, WIS, B EESH. Erhs

GRToolbox v2.16 K L 1
#fEProfileZs, R ftAndroid/iOSRA .

JEAUITA © 2024 FIINTHEBEMBAR A IR A 7 18


http://www.goodix.com/zh/software_tool/grplt_lite
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G@Dix JashiiAE (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)

[&l 3-1 GR533x SDKA i Application BB 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

JEAUITA © 2024 FIINTHEBEMBAR A IR A 7 19



GA@DiX {4 FISOKIF 2t
4 {55 FHSDKFF %& izt

AN LUKeil A, A H U1 3L F GR533x SDK5E il Bluetooth LE Application I 8% k. T LA IEIR.

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, 13847 %3 . GR533x SDK L 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

WL © 2024 VYT TURHEE by B A ) —
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GA@DiX

{4 FISDKIT % 137k
4.2 Z 4 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 IFBE, FIHIGR533x SDKERHEAIE ] /' H % X [fIBluetooth LEN .
4.3.1 /% ble_app_example

T GR533x SDKHE LM 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” .

JRBUIT AT © 2024 PRYINTHIC TR I 0 A7 R A 7
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i

U Options for Target 'GRxx_Soc’ X
Device l Target Output !Listingl User l C/C++ l hsm l Linker l Tebug l 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
[ gr_startup
[ gr_arch
3 gr_soc
[ gr_board
[J gr_stack_lib
[ gr_app_drivers
[ gr_libraries
[ gr_profiles
[ external
[ user platform
3 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_profiles

Jexternal .

JEAUITA © 2024 FIINTHEBEMBAR 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 LI

gr_arch

System Core. PMUFIHIAGALHC B SCAH AR Gt rh B (44 14 SE L

FRALITE © 2024 ARINTHC TR (A BRA 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:

SDK lib3C

5T Application TR 4 3 F AR BIAPIJE SCAF o TP & ATARYE SEFR T K, VRN H BT 7 App K3 -
SDKAHR AL [ FH Al B A A L A B BB iR TF R S

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 =
FFEF .

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 .

JRBUIT AT © 2024 PRYINTHIC TR I 0 A7 R A 7 24
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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

&= e
SOC_GR533X DY N
Y aRites

0: GR5330AENI
1: GR5331AENI
2: GR5331CENI
CHIP_TYPE
3: GR5332AENE
4: GR5332CENE
WiRR:
TR PEI, RARYE B RS A S E %S 4.
1 5E/25 H Trace s BT EN.
{fReiZ N6 )G, KAHardFaulthf, T3] ECall Stack F [ Trace(s ..
2 F TracefTEl)
1: ffifETraced T El
{5 /% P AR TR D e
ENABLE_BACKTRACE_FEA 0: ZEHARIEIHIThRE
1: fEREAR I T e
APP LOGHSHRFF .

APP_LOG_ENABLE 0: 2% Application Logfk it

SYS_FAULT_TRACE_ENABLE

1: ffifitApplication Loghb

APP_LOG_STORE_ENABLE APP LOG STOREEHLIF .

JRBUIT AT © 2024 PRYINTHIC TR I 0 A7 R A 7 25



GA@DiX

{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 *

ik

0: Z%fIAPP LOG STOREA R

1: {#AEAPP LOG STOREFKH

W EAPP LOGH H 77 3.

0: UART

1: J-LinkRTT

2: ARM ITM

181 G /% I Platform T 46 44, o

0: ffifEPlatform¥aifk

1: Z5HIPlatform 4] 4A 1L

i fie/25 FIPMUR HE TH g o

fEREIZINAENS, RO HEIIRE S EE, &R R, EuERIME
Bt

0: fHFREPMURZ #E

1: ZAFHPMURS

WAR:

FER/MRRME RSN, BAUEREPMURHED)AE .

NVDS i I Flash X 35 [y #2 4 bk

AR

BRYCIRAS R 1% 7E custom_config. hHh LA B . K3 1 7 B2 2UNVDS o
DOSIRCE, AR AHZE, BBREEE UE (LAHZ4 KBXTFF) .
NVDS i H [¥JFlash Sector#{

Application i # f¥ICall Stack (¥ K/, BRIA A8 KB.

TF A ATARYE SCBR A P 0L, W AEA%AE .

AR

ble_app_example/~ 5l TR R/, WA HFX THKeil 5\0bjects\bl
e app_example.htmXFHEHSH ¥ Maximum Stack Usage.
Application T 7 ffJHeap K/, BRIA A0 KB.

TR ARG S PR I 0L, I B

IS P RS A, BRIAME 0x5332.

PP A7 A 2 (A RO AR A

WAR:

Z M 75 7E Flash bk ¥ FE Y

TPz A7 S AR g H k.

WiAR:
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M

R
Z i h{E 7 5 APP_CODE_LOAD_ADDR{R#FF—%(, Application FIXIPH iz
7.
W B RGN R
0: 64 MHz
1: 32 MHz
SYSTEM_CLOCK * 2: 16 MHz (X0)
3: 16 MHz
4: 8 MHz
5: 2 MHz
SR A TROR A ik d o
1: SPA &I T-GR533x#41: GR5331/GR533037H-20 dBm ~6 dBm TX L)
RF_TX_PA_SELECT #; GR5332% #§-20 dBm ~ 5 dBm TXIJ%)
2: UPA (J&HTGR5331/GR5330, 3Z#F-15dBm ~ 2 dBm TX Zh#)
3: HPA Gi&iHT°GR5332, X F-10 dBm ~ 15 dBm TXI)#)
VU B PR AL
CFG_MATCHING_CIRCUIT 0: S A%
1: 3HrULEC %
WERG AT .
SYSTEM_POWER_MODE 0: XFIDC-DCfitHE
1: SRHISYS_LDOfitH
CFG_LF_ACCURACY_PPM Bluetooth LEfIRASIRMEEAIGHT B4 &, HIEUEVERIN1 ~ 500, H47PPM.
S B AL I OSCIN £ 4 yBluetooth LEAISTBREMR I £ .

P78, NICFG_LF_ACCURACY_PPMY¥#% 5 i 1% B >N 500 PPM
CFG_LPCLK_INTERNAL_EN

0: AMiEH

1. f#H

BEE RS B R 7 AR IR s AT I 2 B B4R
BOOT_LONG_TIME * 0: AIEIR

1: EIRIFP

EXIPE T, ¥ E B 2 B X Image AT 15 .
BOOT_CHECK_IMAGE 0: NHATRE

1: TR

&7 3 FrBluetooth LE

BLE_SUPPORT 0: FBluetooth LE, ¥ ¥ HFMCU
1: FF
CFG_CONTROLLER_ONLY 75 A3 HF Bluetooth LE #5824 (HH T-AMBEHLEL HCl vart ££%i1)
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M

ik
0: SZ¥F Bluetooth LE # il #% A1 32 41
1: {Y3Z#F Bluetooth LE il 2%
& 75 SCRFLERE 6 2E HiBluetooth Classic Link Key
CFG_BT_BREDR 0: A3FE
1: 3CHF
1 B/ FIOTMII..
1: fEREDTMIHR
FERERNT
CFG_PATCH_ENABLE 0: ZERANT
1: fEREANT

EEH B K GATT Profile/Service$ .

DTM_TEST_ENABLE

CFG_MAX_PRFS TR E AR TR, WEIZE. K, 5 RRAMZS A .
HUESER: 1~ 64
CFG_MAX_BOND_DEVS TH IR E WA, BIME NG,

SCRFIBCORIEREL, BOR{EN10.

TR B TARIE L bRFE Rk, B Z{H. MK, Bluetooth LE Stack Heap /5 F
(RIRAM 7 [B] f K o

Bluetooth LE Stack Heap AR K /N BL R PUAN%E (£

Fflash_scatter_config.h) € X:

CFG_MAX_CONNECTIONS
- o ENV_HEAP_SIZE

o ATT DB_HEAP_SIZE
o KE_MSG_HEAP_SIZE

> NON_RET_HEAP_SIZE

RE

TR F A B LR IIAN % .

S FEA ¢ KBluetooth LE Legacy/Extended Advertising %7 .
HUfEYERE: 0~5

==
V=N

CFG_MAX_ADVS

Bluetooth LE /3% (Legacy/Extended/Periodic Advertisings) AN 5
T HFFIR K Bluetooth LE F13#%L.

BUEYEH: 0~1

R SRR A R A B

0: ANH

1: XFF

AR

CFG_MAX_SCAN

CFG_MUL_LINK_WITH_SAME_DEV
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M

CFG_CAR_KEY_SUPPORT

CFG_MASTER_SUPPORT

CFG_SLAVE_SUPPORT

CFG_LEGACY_PAIR_SUPPORT

CFG_SC_PAIR_SUPPORT

CFG_COC_SUPPORT

CFG_GATTS_SUPPORT

CFG_GATTC_SUPPORT

CFG_CONN_AOA_AOD_SUPPORT

CFG_CONNLESS_AOA_AOD_SUPPORT

ik

FC A NGR5330, NIA SRRl —®R A IEEZ N NS, 1ZFEBLE N,

R FHIRIIRE .
0: ASCHF

1: 3CHF

A X FiMaster 1 1.0
0: A3CHE

1: SO

ST S FESlave ffi .
0: A3CHF

1: 3CFF

& 75 X FrLegacy it it »
0: AN3CHE

1 3CFF

T Y FrSecureii %
0: ASCHF

1: 3

TR SCRFIHI A EFGEIE (CoO) .
0: ASCHF

1: 3CHF

F2 15 SCFFGATT Server.
0: A3CHE

1: S

J& 75 L FEGATT Client.
0: A3CHF

1: S

R SRR T AOA/AOD .
0: ASTHRE (BRI

1: 3CHF

WiER:

%2 [ E I E MO,
JE TR R TC 2 A0A/AOD .
0: A3CHF

1: 3

WEA:

2 E T B N0,

LT © 2024 IR TR A A IR 22 7]
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7

M

Hik
R CFFEE (Ranging) -

0: A3
CFG_RANGING_SUPPORT 1: XFF

AR

%% [ E C N0,

AT FEMesh I fE -
CFG_MESH_SUPPORT 0: RIHr

1: ¥F

FE A S FFRSSIME T Ih B o

0: 3K
CFG_SNIFFER_SUPPORT 1: XFF

WiER:

%% 8 € E B N0,

Bt B Sniffer’s #7720,
CFG_SNIFFER_MNG_BY_UART 0: iEidBluetooth LESE % HiSniffer

1: L UARTE HSniffer

ZAETE
SECURITY_CFG_VAL 0: JAH—%E

1: JAFH s

W EWDTIRE

WDT_RUN_ENABLE 0: M5 4iz4FWDT

U7 35 BR:

*: BRI 22 0] F T HIAALBUILD_IN_APP_INFOZEFAMA, %45 M Mt 58 CAE [ jox200 bk b, i
Fcustom_config.h ) ZHEAT WG . RS A BN, Bootloaderf 72> MiZ ik Sz B [E 4 I d B 15 ., 1ENE

e ffAWizardlit B 2%

custom_config. h SCAF A FIFE R £ Keil ff) ConfigurationWizard Annotations#ilii . [Klitk, JF&# LA LA
TEKeil T “Configuration Wizard” T.E., Bt E custom config.h % .

R

R R H M Wizard AT S ML E, DA% ILARIL S HUE

FAUITE © 2024 RYINTIC TR A% (0 A BR A 7] 30



G@DIX {4 FISDKIT % 137k

_] 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) SCAFHIARERE SR LA IAE# X 3. GR533x SDKHRAL | —>Scattersw i S
(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
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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.

*  fEGR533x SDK[fIScatter X {4 flash_scatter_common.sct™', 1] F|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) & X | 714 R¥4l, ftBluetooth LEWMUARAE JyHeap
Mo FFREATIESILE X, 75 Bluetooth LEWMYAR FI BETLILIE R 1847 . 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, SEBHH AT E Log. < T-App LoghiH i, Z%4.6.3 %t il Log.

*  JiMpwr mgmt shcedule () SCHLHBIIIFEEE, VIR ARFAIFE.

4.3.3.2 SLI)Bluetooth LEM! %15 45

Applicationf]Bluetooth LEMV 453& % F1 GR533x SDKH 32 S )45 T-Bluetooth LE EventsiZF{TIRZ ., K1t
, Application 7 ZSZILAH N FEvent Handler, LAFkH{Bluetooth LE Stack)iz 4745 RN SR HidE % . 1T Event
Handler & 7£Bluetooth LE SDK IRQ/{] 17 R 3¢ CInterrupt Context) 4% iE ), HILIT K& A EELEHandlerd
PAT LCBFER (#AE, BIanPHZE R BORAH . ERIEHSE . S0, TTREFHEEAN RSIE1T, FEBluetooth LE
Stack 5 SDK Bluetooth LEREHTC 4% JE IE #7817 o

vzl

Bluetooth LE Events%fCommon. GAP Management . GAP Connection Control. Security Manager
+ L2CAP. GATT Common. GATT ServerflIGATT Client4) %,

U0 35 BR:

GR533x SDK> £#¥JBluetooth LE Events "] fESDK_Folder\components\sdk\ble event.hH&EH.

TR & FARE = S ThEE T >R, ST 75 ¥ Bluetooth LE Event Handler. B, 7= 5 AN FrSecurity
Manager, W A]JCTE SEHLXS N KT Event; 577 i H SCFFGATT Server A FFGATT Client, I A] TG 75 SEILGATT
ClientX} 5 ffEvent. I H., XFT4EEventffEvent Handerth 7 AE 5 4 BB 92N, AN 75 S2HL™ 5 BT 4 2 Event
HanderR[I 7] .
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[ RIR:
7T Bluetooth LE APIflIEvent APIFIfli I /7%, 2% SDK_Folder\documentation\GR533x API Refere
ncell XSDK Folder\projects\bleH [fBluetooth LE/=HIYHAAS

4.3.3.3 BLE_Stack_IRQ. BLE_SDK_IRQ5 ApplicationH4iEE #11#1

Bluetooth LE Stack/2 K DIFE W F Vh I SE IR 0, ] B 35454 Bluetooth 5.3 Coref#iff: (Z%2.2 #iff 4L
¥1) o Ak, BLE_Stack_IRQEAHAN KRG H IR IR (svcall IRQEA &g , LIfRIEBluetooth LE
Stack/™ % 1% E Bluetooth Core SpecHl & I 81T o

Bluetooth LE Stack(FIRZS B8 2 il & A 56 AR IBLE_SDK_IRQH T o 7E1Z P KT AL FE R Ky, Wi
F Application 3 ff)Bluetooth LE Event Handler, ¥fBluetooth LE Stack > HR 2528 5 e %11 DA K2 AH < Rk 5 H0H &
1% % Application. fEIX%EEvent HandlerHt, S G BRAEFEI LSS, TR FERNIL %5 # 4Main LoopEi H
JURLFEF AR . FFRFE A SDK Folder\components\libraries\app queuefidlt (EiHE X
fJApplication Framework) MBluetooth LE Event Handler[i]Main Loop/f&i#i F 14 .

Application Application Application
@ SIS ELE Callback Queue Main Loop
I I b

app_queue_init

BLE_Stack_IRQ

BLE_SDK_IRQ |

BLE Event Handler

1 app_queue_pop
—

JUaA3 B|pueH

4-10 Non-0S system schedule

4.4 % pY B4

TR BRI G, HAE LREER FListingsHlob]ects SUAFIE T 43 A4 . bin . hexis 2 i) [E 44 3¢
.
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= 4-5 £ E
=L ik
ble_app_example.bin Tt N 4, AT B GProgrammer N # A2  FFlashHH & 1T .
ble_app_example.hex b N A, ATIE T Keil B GProgrammer N3 2 FFlashHH & 17 .
[4RR:

IR RS K FEA, AT 8 FH GProgrammer N2t FrFlashH1ig4T. BAR$R{E, n1Z% (GProgrammerf
FH .

4.5 T&.hex3 & ZFlash
ARG, AT PL R BB 2 & Flash
1. 2 BKeil Flashgm e i,

(1) #UlsDK Folder\build\Keil\GR5xxx 16MB Flash.FLM¥Xff%Keil Folder\ARM\F
lashH.

(2)  Aidhkeil TEAFH “Options for Target” $%4l = , $7FF “Options for Target ‘GRxx_Soc” ” X}
TEHE, EFE “Debug” PpZETL; i “Use: J-LINK/J-TRACE Cortex” Al “Settings” %4l

| A
Device ] Target ] Output ] Listing] User ] C/C++ ] hsm ] Linker |Debuz |Wtilities ]
" Use Simulator ~ with restrictions Settings * |se: |J-LINK!J-TRACE Cortex ﬂ Settings
[~ Limit Speed to Real-Time
Iv¥ Load Application at Startup ¥ Run to main() ™ Load Application at Startup v
Initialization File: Initialization File:
J |..'-...'-...'-...'-...'-.build'-keil'-sram.ini J Edit...
Restore Debug Session Settings Restore Debug Session Settings
[v¥ Breakpoints v Toolbox [v¥ Breakpoints ¥ Toolbox
| [V Watch Windows & Performance Analyzer [V Watch Windows
¥ Memory Display [v System Viewer Iv¥ Memory Display Iv¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
| |SARMCM3.DLL | -MPU |SARMCM3.DLL | -MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
! |pcmDLL [pCMa |TCMDLL [pcha
™ Wam if outdated Executable is loaded ™ Wam ff outdated Executable is loaded
| Manage Component Viewer Description Files ... |

0K | Cancel | Defanlts | Help

£

[& 4-11 Debughr &R

(3) FZEFTIFIA “Cortex JLink/JTrace Target Driver Setup” % 1, & “Flash
Download” Jji, 7E “Download Function” [Xi%, &K #& v LLik EErase /7. iEF2E
% “Program” . “Verify” . “Resetand Run” . KeilBRIABCE {1 T :
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Cortex JLink/JTrace Target Driver Setup

Debug I Trace Fash Download |

— Download Function RAM for Algorithm

LORD ¢~ FErase Ful Chip ¥ Program

;i % Erase Sectos |V Verfy Start: [20000000  Size: [IFFFO
" DonctErase ¥ Reset and Run

—P ing Algorithm

Description | Device Size | Device Type | Address Range |

Start: I Size:
Add | Femove I

oK Cancel

Apply

[&] 4-12 i%£#% “Download Function”

(4) s “Add” %4, 7£ “Programming Algorithm” HH¥RHISDK Folder\build\keil\GR5xxx

_16MB Flash.FLM.

(17 354 RA:

TR P 208 Gk AT R, 6 I GRoxx £ FllBluetooth LEAS F F #5523k, 3514 FHGR5xxx_16MB_Flash.FLM

o

Cortex JLink/JTrace Target Driver Setup

Debug | Trace Flash Download

- Download Function
LOAD " Erase Full Chip | Program
F; % Erase Sectors v Verify

" Do not Erase

¥ Reset and Run

RAM for Algorithm

Start: |0xaooooooo Size: |0xeooo

~Programming Algorithm

Description I Device Size I Device Type Address Range
GRSx0¢_16MB_Flash 16M Ext. Flash SPI 00200000H - 401FFFFFH
Start: I Size:
Add Rernove |

R

[&] 4-13 SR HNGR5xxx_ 16MB_Flash.FLM#RIZE 3%
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(5) ECHE “RAM for Algorithm” , DL SUMMEAN AT dmfe Fik bl 25 (8] . “Start” {H V. NGR533x

RAMMT L 4G HbE “0x20000000” , “Size” {H N “0x8000” .

RAM tor Algorithm

Start: | 0x20000000 Size: |DxBDDD

4-14 “RAM for Algorithm” & &

(6) sidr “OK” , fRAFULHE.

2. R

Mt & e A, AdiKeil TEFEHH “Download” %41 % ¥ible_app_example.axf X /4 F# 20

FrFlashd, G @A FE D), Keili) “Build Output” & 0¥ EoR i R45 R .

Build Output

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
* 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

projects\ble\ble peripheral\ble app_template\Keil 5\JLinkSettings.ini™

(05 RR:

TR, FAHEER “No Cortex-M SW Device Found” , MZ 7m0 F 2481 ] BEAL T BEIRIRAS  (RIJT /5 HEHR

BRI TRRIEFIZIT) , TEEHE T hex X ERIFlashf . JT R # % 253% FGR5331 SKH K] “RESET” %, [A]

M1 A2 A, HATE “Download” #%4H ¥, H¥r NEOCME.

4.6 it

Keil 524t 7R AaS, SCRACIEAELOR. 2R SR B E 6 MR W7 i AN 2 N BRI 5o TR B I AT B

i 2 M7 BLE Mk a2

LT © 2024 IR TR A A IR 22 7]
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4.6.1 it EFiX 25

JasA AT, FREAE AR . AdiKeil TEAFH ) “Options for Target” %4l &, #TFF “Options for
Target ‘GRxx_Soc’ 7 XPifHE, i&# “Debug” FrZET. B AN N IR E, A M ABEEE LR
Mt E .

Bluetooth LE Examples T.F2ff A /E LR A, AHOCHI T8 BN B W R -

| B Options for Target 'GRyoc
Device ] Target ] Output ] Listing] User ] C/C++ ] Asm ] Linker |Debuz |Wtilities ]
" Use Simulator ~ #ith restrictions Settings | Il': Use: |J-LINK!J-TRACE Cortex j Settings | I
™ Limit Speed to Real-Time
Iv¥ Load Application at Startup ¥ Run to main() ™ Load Application at Startup v
Initialization File: Initialization File:
| J |..'-...'-...'-...'-...'-.build'-.keil'-sram.ini J Edit...
Restore Debug Session Settings Restore Debug Session Settings
|¥ Breakpaints ¥ Toolbox |¥ Breakpoints ¥ Toolbox
| ¥ Watch Windows & Perfformance Analyzer ¥ Watch Windows
¥ Memory Display [v System Viewer ¥ Memory Display Iv¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
| [sARmCM3DLL [ -mPU |SARMCM3DLL |-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
| |pcmbLL [pC4 |TCM.DLL [pC4
[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded
| Manage Component Viewer Description Files ... |

1 il:4 | Cancel | Defaults | Help

4-16 BL EFIX 25

ERIME FH initialization File (sram.ini) {7 T SDK_Folder\build\keil H3%. A% v DLEEAE %X
, WA LU Z S C BRI R EH S TR H & MMEH .

WIGEA S A sram.ini P B — H iR 4, IR R HATIX 4. i “Initialization File” #5451
11 “Edit...” $%4H, AT HFsram.iniSCAF .

sram.inift)ABS 7RG U :

/**

Kok K ko K kK kK ok K K kK ok K ok kK ok ok ok kK ok K ok ok ok K ok ok ok ok ko ok ok ko K ok ok ok K ok K ok kK ok K ok ok ok kK kK kK
*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.

KA KA A A kA A A A Ak kA A Ak kA Ak A kA Ak hhk kA Ak kA h kA hkhkhkhhkhkhk Ak kA hkhkrhkhkrkhkhkhkhkhkhkkhkhkkxkk*xk*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
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//Load stack pointer
SP = RDWORD (0x00000000)

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

//Write 0 to vector table register, remap vector
_ WDWORD (0xEO00ED08, 0x00000000)

//_WDWORD(OXEOOOElSO, OxXFFFFFFFF)
//Write run address to 0xA000C578 register,For the debug mode;
//boot code will check the value of O0xA000C578 firstly,if the wvalue of 0xA000C578 is

valid,gr551x will jump to run

//_WDWORD (0xA000C578, 0x00810000)

(10 {52 AR
Keil SCHRF4% 8 DA BT AT T A 38 v B Rl 38 i 2

1. 4 “Options for Target ‘GRxx_Soc’ > Debug > Load Application at Startup” #{#EE, JHil2s 1oL
A “Options for Target ‘GRxx_Soc’ > Output > Name of Executable” #1314

2. $UT “Options for Target ‘GRxx_Soc’ > Debug > Initialization File” {8 & A4 H 4.

3. 34 “Options for Target ‘GRxx_Soc’ > Debug > Restore Debug Session Settings” & FiE gL F, TRE A

M. [{]Breakpoints. Watch Windows. Memory DisplayZ .

4. 4 “Options for Target ‘GRxx_Soc’ > Debug > Run to main()” #%ik e iy 2 g, maintk KL
Fnitialization File, A& AT 6 B AIPATCPUTE S, HEBFmain()4 212 H Ko

4.6.2 BENER
SENUIR B E 5, AdKeil TEFLF ) “Start/Stop Debug Session” %241 @, B a[ 46K .

(10 358 BR:
“Connect & Reset Options” PIEVE Y “Normal” (W FEIFTR) , DURIEREE “Debug Session” Y, A
fiKeil T AL 1) “Reset” Hebll, Ff UOREIEHIE 1T .

JEAUITA © 2024 FIINTHEBEMBAR A IR A 7
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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 “Connect & Reset Options” B &

4.6.3 it Fi Log

GR533x SDKHEHLAPP LOGHRER, R Sz A8 {431t I i i Application il itLog, IS FFHF R # H & X )y
7: UART. J-Link RTTEXARM ITM (Instrumentation Trace Macrocell) .

#EFAPP Loghbitl, NI F57Ecustom_config.h ¥ 7 APP_LOG_ENABLE, FFHR¥E Fr s 5 =Ud &
%:APP_LOG_PORT.

4.6.3.1 {RIRHIGIL

SERRE G, HFREETAEINEVIEI B, Wfapp log init () 58K APP LOGHEEERIHIMATL, (4%
e B LogZ 4. 11 M Logh 2 I AIFlush#% 11

APP LOGHEH 7 58 F bR fECPE B $print £ () AIAPP LOG APl H! i Log. # 1 FIAPP LOG API, T AJ i@t
BB LogZ i) #a0. ET AESEM A Loghii s = Hprintf (), WA ¥fLogZH 5 B NNULL.

WRYETT R s B rf 7720, AR AT aG b B2 (AT 2% SDK Folder\platform\boa
rds\board SK.c) , FFEMAHRILogh 4 I AIFlush42 1, AT 27 ik Hbsp_log_init().

PLUART# 5 o951, bsp_log_init()SZHLT 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 NO BLOCK TRIM) ;
#endif
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#1f (APP_LOG PORT <= 2)
app log init t log init;

log init.filter.level = APP LOG LVL DEBUG;
log_init.fmt set[APP _LOG LVL ERROR] = APP LOG FMT ALL & ( APP LOG FMT TAG) ;
log init.fmt set[APP_LOG LVL WARNING] = APP_LOG_FMT FUNC;

log init.fmt set[APP_LOG LVL INFO] = APP_LOG_FMT NULL;

log init.fmt set[APP _LOG LVL DEBUG] = APP LOG FMT NULL;

#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
}

L35 RR:

*  app_log_init()# M I AN SE B HhLoghI i 240 Loghin b2 O FIFlush#2 . 1, FlushBz 1A UESEA
M

*  GR533x SDK#Zfit APP LOG STORERH, %A S R i i Log £2 AFlash T DL & M FlashH 5t o 87 FH A5
Hewt, 75 {Ecustom_config.h ¥ %< APP_LOG_STORE_ENABLE. SDK Folder\projects\ble\ble per
ipheral\ble app rscs LEEHHELE [ 1%IhRe, FRKE A ZH1Znl TR, EE{EHAPP LOG STORER
.

s f§ifprintf () %4 FApplication Log JoiZ: A% I APP LOG STOREME B3k 4T 77 1% o

2 HUARTS ik Logh, TV S2B HLogin H #%2 K A Flush$z 1 4341 bsp_uart_send()Flbsp_uart_flush().

*  bsp_uart_send()=ZIL T app_uart#5 (app_uart_transmit_asynci% 1) Flhal_uart[F]25
(hal_uart_transmitd% 1) PR 7 5 FE 0. R RE vTAR R SEPRFR =K, & HA1E M Loghn i 7
v

*  bsp_uart_flush() ~uart_flush# 1, F T+ Wi =0 R 4 b A7 2247 1 Log 28

(05 RR:
TERE T EE FIRANE DR

245 FJ-Link RTTERARM ITM#r HH 1 i Logh , 2528 ) Loghin Hi 322 114373l Absp_segger_rtt_send() £/l
bsp_itm_send(). TEXXPFMEIT, A LHFlushE .
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4.6.3.2 ERAA%

APP LOGHEERAIUAL SE B » TR WT LA LA DU AP ) 1 i Log :

«  APP_LOG_ERROR()

«  APP_LOG_WARNING()

«  APP_LOG_INFO()

«  APP_LOG_DEBUG()

W A A AR W R AR, TT U Happ_log_flush() ek 20K 22 47 H (1 4 i ik Log i He - AT ORAIESCS Jr AT BUR
RHEAR 2 AT, 4 iLog.

M BT FJ-Link RTT 7 2 i Loghtt,  #EFEAESEGGER_RTT.cHhffittn &4

SEGGER_RTT.c

238
239
240
241
242
243
244
245
246
247

I

J/ RTT Control Block and allocate buffers for channel @

I

__attribute_ ((section (".ARM. &t 0x20005000"))) SEGGER_RTT_CB _SEGGER_RTT;
//SEGGER_RTT_PUT_CB_SECTION(SEGGER_RTT_CB_ALIGN(SEGGER_RTT_CB _SEGGER_RTT));

4-18 BIJERTT Control BlockH & T #111k0x200050004%

T F)-Link RTT Viewer#H 4T &, MW &% K 4-19F S Hc & .

KA J-Link RTT Viewer V6.88a | Configuration ? X

Connection to Jink

® UsB [] serial Mo
O TepP

O Existing Session

Specify Target Device

| corTEX-M4 ]

Script file (optional)
| |

Target Interface & Speed
SWD * | [4000kHz =~

RTT Control Block
(®) Address (") Search Range

Enter the address of the RTT Control block.
Example: 020000000

| 0x20005000]

Cancel

4-19 B B J-Link RTT Viewer

Hrp “RTT Control Block” HyHuhikvli@ L “Address” 77 \F85E, ¥ ANAE 7] 5 B N9 3 TREA ). map i &

At “ SEGGER_RTT”

SERREIHhE, R RN . R K 4-184E7E J7 UEIERTT Control Block JF 47 3 & T4t

1E0x200050004k, NI “Address” Mi%E N “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 1. %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 e ZmfEdz 0
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%
PMU Power Management Unit, HLJf & B ¥ g
PHY Physical Layer, #)3 )2
RF Radio Frequency, 547
SCA System Configuration Area, ZR4iftE X
SDK Software Development Kit, 4 & LT E AL
SM Security Manager, 43
SoC System-on-Chip, R FF
SPA Small Power Amplifier, /NIFRBUK#
UART Universal Asynchronous Receiver/Transmitter, 75U R &g
UPA Ultra-low Power Amplifier, #E{KINEREOK &5
XIP Execute in Place, J 34T
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