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AR FEEAN A T Goodix GRSSIXKINFEH T A LR SE (SoC) MIHAMFF K LHA (SDK) , LK A# FHKeilJF
RAVAFE T 78, CAIE BT R RAKIh#EW T (Bluetooth Low Energy, BLE) [ H.

EEXER
ARICEH T LA
*  GRS51XA
*  GRS51xJF R A B
« GRS5IxMA N 7

% = W

hR A1t BR
AT NS RARAT, R RLEI b 2 51 HGR551x.

(ESARTRES
[I7F: HHA BITARE
1.0 2019-12-08 IR KA
1.3 2020-03-16 TR RAMELJEEH” | “Hitifillog” ZIHIA
BB “TEAT SRS “fEEESMUR” . “GRSS51x SDKH LM “fd FISDKIT
1.5 2020-05-30
KR EZATHA
1.6 2020-06-30 flifk “scA” ZHATRE. EH “RAMALFEH” &4, B3 “HihiHiflog”
1.7 2020-08-30 BB A7 Hpl R RS
o HEH “MirrortE N AIRAMAT J7) 7 T Mirrorf& U RAMAT 5 . #it “App Code
Execution Region” Bt IR {8 B & 7715
1.8 2020-09-25 ) ‘ X )
o HH “RNEkhexXfhFIFlash” &, GR551x_8MB_Flash. FLM A4 #ESDK AL F i 7%
By BEINF L hex U FE P LA “No Cortex-M SW Device Found” R 45
o flifb “NVDS” FEAT LT NVDSHIHAE . T Hridx i U {E Y5 HI JH0x0000 ~ Ox3FFF
1.9 2020-11-25 o HEIN “PCEcustom_config.h” AL EZSE, B3E: CHIP_TYPE. CFG_MAX_LEG_EXT_
ADVS. CFG_MAX_PER_ADVS. CFG_MAX_SCAN. CFG_MAX_PER_ADV_SYNC
2.0 2021-01-05 P “HHiARlog” TN “ME ST . BIHIGIL” FCfERTET AR
2.1 2021-01-27 itk “#rHiiAiLog” FATA “Hd B custom_config.h” &5 AHEIA
2.2 2021-04-15 BT AR LA BT A AL R
2.3 2021-06-22 FEHT “Tc B custom_config.h” F 5 custom_config.h 1S
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2.4 2021-08-20
2.5 2022-02-20
2.6 2023-01-19
2.7 2023-04-20

BITAE

o HMF “fRiN7 EA, HHBGR55151ENDUFIGRS515I0NDAI: Ff

o T “Pid H custom_config.h” #Ticustom_config.h 125

o TEE “fAiN7 ®AY, HEGR5513BENDU:

o B0 “ME custom_config.h” i S HIA

o B “Hd & After Build” &= 75 71 (R & After Build 2D 1%

o B AR AR T e [ AL R R iR

o B “TEhexSUEEIFlash” BT H T . hexSCAF B Flash 13 20 R
© MRAESDKEHT, 1Bt “IHR” TP

o B “AERGCCIF IR R Al FHIARTF R F

* MIKERGRS51510ND

* GR5515RGBDIRZAHH “NRND” FEHIA “Active (IEFEMLTR)

B CTPAESSMLGS T . “SCA” . “GRS51x SDKH M7 . “HE
#ble_app_example” . “fcEcustom_config.h” . “HEFfikas
fils” « “BiEAfter Build” « “IBERE” . “SEIBLENLEE
#” . “BLE_Stack_IRQ. BLE_SDK_IRQ5ApplicationJHEENLE]” «  “ T #.hex 04

FFlash”  “BCE A" A BRI FTTNE
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1.1 GRESIX SDKerereoeeceeeeeesesseseeesesseseees e sses st sssssssesss e s s st s e s e s s essess s s esee s sssesaesseseese e s s e s s s e s e aneeneaneneas 1
1.2 RTIFEIE T IR ettt s e 1

P L LN D A D = 3 O 4
2.0 B ZERA oottt ettt e et e e ena st enees 4
2.2 BRAEZERE oottt 5
2.3 FEAB BRI oottt ettt ettt en e 6
2.8 FIASRTFAE I ....ooceeeeeeeeee ettt s e e ettt s et n e n et en e 7
28,1 SCA oottt en e 8

2082 NVDS......oeeeeeee ettt ettt ettt ee e er s s 9

2.5 RAMAZREBILI ....oocveeceeeee ettt ea ettt a et s st a et s st st s s st s s e sssnsessnessnensanansesensssenen 11
2.5. 1 XIPEE T T RAMAT oottt a s st ss e st seae s s s ananssssssessasanes 12

2.5.2 PO T TRAMAT JF oottt e st ne et s et et en e ensseesneesaneas 13

2.5.3 RAMEELTE BT TH ..ottt ettt e sa st e ettt e st e s e s s s e st ne s n e s s et n st saneesanes 13

2.6 GRES51X SDK I STELE T ...ttt a s en e s st en e st anens 14

E R =B bt 1o Yo Lo T T 1) 0 AT 17
B FKEITF IR v vttt es s s s s bbb sa s s s s bbb bbb bbb bbb b s sebebesebesebesesesesesesssesasasasasane 19
1] OO 19
8.2 TZBEGRESIX SDK.ovvovevereceeieceeseeetessesesessssstssesassesassesesassessssssessssssssessassasssssssssesaseesssessnsesnsesessesesansesaneesansesanen 20
4.3 BFEBLE APPICAION.c..viuieiieteteteeeteteteecee ettt ettt ettt e et et etesese s et et eseas s et esesess et eseteteseas et et eseannsasesetennasanne 20
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B.3.2.2 B B AF B B AT TR coveeveeeeeee ettt 28
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1 &9
GR551x 2 4105 F 72 Goodix# H 1) 3 #Bluetooth 5. 1K FAMRIIFE W F A E RSt (SoC) &4, AU E N

I #%% (Broadcaster) . M%Z#E (Observer) . #MHE %% (Peripheral) FIH1i%+4% (Central) , FF3FF BiRA%
MAGCRIHERNH, AT ZNHTEM (oT) FIERE 5 F s & .

GRS51XZFI 42 HI LIARM® Cortex -MA4F CPUSIIZ 0, 425K T Bluetooth 5.19MA% . 2.4 GHz RFYCAE 2. J 17T
PP AEE 2 Flash. RAMUL K2 Z Fh4hi% .

GRS51x ARSI Fi CUff HH 2 AN R RESR AL A 7l (R 1-1) , JFRE ARSI H 7 B £ A& )0

e
R 1-1 GRS IXRFS R 38
bl GR5515IGND | GR5515IENDU | GR5515I0NDA | GR5515RGBD | GR5515GGBD | GR5513BEND = GR5513BENDU
CPU Cortex®-M4F | Cortex®-M4F Cortex®-M4F Cortex®-M4F | Cortex®-M4aF  Cortex®-M4F | Cortex®-M4F
RAM 256 KB 256 KB 256 KB 256 KB 256 KB 128 KB 128 KB
SiP Flash 1MB 512 KB N/A 1MB 1MB 512 KB 512 KB
Vok&=s 39 39 39 39 29 22 22
EE B QFN56 (7x7 | QFN56(7x7x | QFN56(7x7x | BGA68(5.3x | BGA55(3.5x | QFN40(5x5 | QFN40(5x5x
(mm) x 0.75) 0.75) 0.75) 5.3x0.88) 3.5x0.60) x 0.75) 0.75)
(1 {58 B

GR5515IENDU. GR5513BENDU N B 7% [k Flash, iZ%Flashf it HLiEE ~1.65V ~ 3.6 V.

1.1 GR551x SDK

GRS5IXHH T & L HAD (Software Development Kit, SDK) SANGR551x £ 51| SoCHE 4= THI I B A4 T & S
. iZ T HEATHE TBLE (Bluetooth Low Energy) Stack API. System API. AMEIRENFE . hex 344 fl T 4k
TH. THEREIAE LR ARSI P SO %

AR A FFIIGR551x SDKAR A, & FH T GRS5IXx R F I B &5 o

1.2 {RIIFEEE T thillix
ISR (BLED BMARAIAER AFE 1-17 5.
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BLE Protocol Stack

Host

Generic Attribute Profile (GATT)

Attribute Protocol (ATT)

Logical Link Control and Adaption Protocol (L2CAP)

Controller

Link Layer (LL)

Physical Layer (PHY)

1-1 BLEMY A% 2R

BLEPIMX AR H¥E 2% (Controller) . FEAEEHHEIT (HCH) FIEHNL (Host) .

¥=#128 (Controller)

Y)#E (Physical Layer, PHY) 3271 MbpsHl12 Mbpsf & N BkAHIGFSK Cayiliifs sz B4 (RF)
BAE.

BERK 2 (Link Layer, LL) , 61 &RISHRURAS, WA DA T N AeRE, R3S 7 SR AH
HYJ#e: Standby, Advertising, Scanning, InitiatingE{# Connection.

FHEHIEO (HO)

FEHLFEHIEE ] (Host-Controller Interface, HCI) $2f T Host 5 ControllerZ [B] F#AE . %% )2
FISEEL AT LR B4 1, tHA] DU AR v Rgf44% 11, HLUWIUART, Secure Digital (SD) B{USB. HCI
commandsFleventsii i1 iX N [ JZ 7E Host 5 Controller []4% 33 .

E#1 (Host)

1P AR IR AERC B (Logical Link Control and Adaption Protocol, L2CAP) A FE#EAt T 25
M Bl B S HAMRS, I HISCFRE 5 v 1 5 s 815

ZEEME (Security Manager, SM) & X T HCX AU EH 4> R T7v%, N B ZE PR AN N 2 $2 3t
it 28 Bty P 22 4 i B FVEL B A H ) ) BE

BRI RFTEE (Generic Access Profile, GAP) A FJE N A FlProfilesE AL A1 I AR 8 2 38 B2

M, EEQRE . A, B, RERI. EESHE. 28R A N P FE T
Ao

JE I HUZ (Attribute Protocol, ATT) & SC 1 Ak 55 v A1 1 iy 2 18] P Ak 55 04 <2 B 1L

WA EMHTE)E (Generic Attribute Profile, GATT) JETFATTHMYZ b, B X T —&RFIHTGATT
ClientfIGATT Server 2 [B] iR &5 2088 2 BB E AR, ft EZEMNH . ProfilefliService#t 174 H .

FEAUITE © 2023 GEIITTIC TR 0 A BR 2 7]
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B ZBLER A 2 H P ) % BHE 17 I Bluetooth SIGHT B 5 I iiwww.bluetooth.com 3K HYL .

GAP. SM. L2CAPFIGATT ]It 7£ Bluetooth Core SpecH . JLAtIBLES ] )2 Profiles/Services Al ] LA
TEGATT Specs L[l F#K. BLEMN. FH AJ B84 H 2| HJAssigned Numbers, [IDsFCodes#B%17EAssighed Numbers U1 i -

AU © 2023 I TRHE A A R A 7
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2 GRSSIXRTHHE I F 4N T &

GR551x SDKA&—% % T GR551x:ts Fi & IR DIFEIE 2 N H R 1k - &4, L HEBLE 5.1 APl System
APIRTAN A BRENAPIE 11, FHERAE T 32 & M WA 27 A AME N FH 75 49 TR AN FH 30 B oA . S T R & T DA
T-GR551x SDKH 7~ 9] T REHEAT PRId = iy A B A

2.1 BEHFZEA
GRS HFHE I R o AT TG0 N i, T 2 (E47%RHE 5% (GRS51x Datasheet) .

Bluetooth Subsystem
RF Transceiver Communication Core
HFxo_32M ——» SK
v
- Bluetooth LE Bluetooth LE
’— PA SXPLL Digital Front End Modem MAC Packet Buffer
LNA Mixer — BB — ADC
DC/pC BOD GPIO AON I/0 MSIO 1507816
Power Flash Flash & XIP Ctrl
Sequencer
LP LDO POR ARM®Cortex®-M4F
QsPI UART 12C SPI Master
DIGCORE LDO 10 LDO AIways-}on Cache Ctrl Cache
Domain Sense Voltage
SPI Slave 128 ADC sensor
HFX0_32M Memory/State Retention
ROM Crypto
Temperature Comparator Timer PWM
LFXO_32K RNG_0SC Wake up SRAM sensor
DMA eFuse Dual AON AON SLP
CPLL_192M LFRC_32K LP Comp. Timer WDT Timer AON RTC
PMU Subsystem MCU Subsystem
2-1 GRSSIXHE 14 4244
® ® e NN Yoy L . . S N
*  ARM Cortex -M4F: GR551x SoCith [ RGutZ oAb HELS (CPU) o BLEWHMMUFR A ApplicationfUHE &S i21T

TEAZALFRES I
*  RAM: BENUFHUAAERS, SEOLRE P HATHS 75 B a0 N A7E 258 .
*  ROM: Hifififes, [#1k T Bootloader, BLEWMNAR I AHFE57 -

s Security Cores: Z4itH 54 HIL, FEMUFETRNG. AES. SHAFIPKCERfRER, AL T 6=y
H S Firmware B T A2 58 I THEE . X N ZE Firmware IR 56 72 38 1 ROM 1 (1 22 42 5 sh i AR 56 Al I
(Bluetooth SPECH 5 24 AH 5 (155 8.1 2 3% T Communication Coref [RIA ST #iHL, 5 Security
Core 5R) &

e  Peripherals: GPIO. DMA. [2C. SPI. UART. PWM. TimerZ&ffifs:,

*  RFTransceiver: 2.4 GHzHHE S UK 55

JRBUITAT © 2023 PRYINTHIC TR I 03 A7 PR A 7 a4



G@Di X GRSSIXIE T FHCHF &
*  Communication Core: Bluetooth 5.1 A= H 25 MHE)Z . B W2 52.4 GHZS B 2
]2 1 o

*  PMU (Power Management Unit) : HLJREFHIFRIG, & KGR AL RN, MR AC B 240 Y
AT REATIRGS, WE S FEIDC/DC. 10-LDO. Dig-LDO. RF SubsystemZ5fidi 4y,

*  Flash: FFAESH WERIFlashE g5 o0, TG AR, SCREH P A8 5 g 47t
(Execute in Place, XIP) .

2.2 ER 2R
K] 2-2J# 7~ T GR551x SDK AR 2244 .

Software
Application
I A
GATT Services/ .
. . Driver
Service Clients
A
SDK
BLE API System API
I A A
BLE Stack Bootloader
Hardware
v v v v
® ®_
Bluetooth 5.1 Core ARM MC:Frtex Peripheral

2-2 GR551XER {4 %244
. Bootloader
SIS, STa et i R A, R8I R s M R -
. BLE Stack

RIDFE I AU SEBUAZ 0, %28 (Controller) « ENUIEHIFED (HCD FEHL (Host) BHil4l
% CELFEATT. L2CAP. GAP. SM. GATT) , 7 fFBroadcaster. Observer. PeripheralfliCentralff & .

e BLESDK
B R TRAL, $24L 5 T4 H [*)SDK BLE APIFISDK System API.
°  SDK BLE APIL}5L2CAP. GAP. SMAIGATT API.

o SDK System APt T XFHE 5 KRB IE 7 25 (NVDS) . Firmwaref+2% (Device Firmware
Update, DFU) . FR%tHLIEE L DLAGE FH RSG5 1082 L IAPIE X o

JRBUITAT © 2023 PRYINTHIC TR I 03 A7 PR A 7 5
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GRSSIXRINFEIE T AT &

. Application

TESDKELH, $fft 7 F & WA RAMORE TR, AR TR EE & ik e 0 b oy, AP
AT PAN RS s AT Ak . 6 S A R H . SDKEL H f)GRToolbox (Android) 4t T
X ThRE, 5 A

. Drivers

HMBEIR B 7 FIAPIE UK i B o

2.3 i AR ARG

] 2-3J2 7R T GR551x R 41ISoCIH A7 fih 2% WL i

1.RAM(0x0083_FFFF) is aliasing Y
memory of RAM(0x3003_FFFF). /

2.Flash(0x037F_FFFF) is aliasing ,/
memory of Flash(Ox017F_FFFF). /

0x3003_FFFF

0x3000_0000

0x037F_FFFF

0x0300_0000

0x017F_FFFF

0x0100_0000

0x0083_FFFF

0x0080_0000
0x0007_FFFF

0x0000_0000:

RAM

Flash®

Flash

RAM*

ROM

Memory Map

Code N

0xBOO1_FFFF

0xB001_0000
0xBOOO_FFFF

0xB00O_0000
0xA001_8FFF

0xA001_8000
0xAO001_7FFF

0xA001_7800
0xA001_77FF

0xA001_7000
0xA001_6FFF

0xA001_6000
0xAO001_SFFF

0xA001_5800
0xA001_57FF

0xA001_5000
0xAO01_4FFF

0xA001_4000
0xA001_3FFF

0xA001_3000
0xAO001_2FFF

0xA001_2000
0xAO01_1FFF

0xA001_1000
0xAO001_OFFF

0xA001_0000
0xAO00_FFFF

0xA000_0000

2-3 GR551x7F fif 2S ARGt

BLE_APB

BLE_AHB

Present
TRNG
KRAM
EFUSE
HMAC

AES
PKC
DMA

GPIO 2

GPIO 1

GPIO O

APB

Devices

AU © 2023 I TRHE A A R A 7
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L35 8R:
*  GR5515%7%1SoC:
RAMAZfi%: 0x3000_0000 ~ 0x3003_FFFFEX0x0080_0000 ~ 0x0083_FFFF, 11256 KB.

Flash/£fii: 0x0100_0000 ~ OxO10F_FFFFE{0x0300_0000 ~ Ox030F_FFFF, 31 MB (GR5515IENDUJy512
KB) .

*  GR5513S0C:
RAMA7fi#i: 0x3000_0000 ~ 0x3001_FFFFE{0x0080_0000 ~ 0x0081_FFFF, 11128 KB.

Flash#f#%: 0x0100_0000 ~ 0x0107_FFFFE{0x0300_0000 ~ 0x0307_FFFF, 3t512KB.

2.4 Flash 7 fiARET
GR551x3] 2 T — AN K FIXQSPLE ZR 422 1 I A R AP i Flash A7 2%« 1%Flash¥3E _E BTN 4 KB K /MHIFlash
SectordH ;s 1 L RIEAF IR TS, o0 AR IS A7 6% X 35
2-4°NGR5515 8L [ F 375 5[] Flash A7 fifi A7 =i

End of Flash
Non-volatile Data Storage (NVDS)

NVDS_START_ADDR

Unused Space

User App

0x0100_2000

System Configuration Area (SCA)
0x0100_0000

&l 2-4 Flash 157 /&
*  System Configuration Area (SCA) : RAMENX, FEHTHMAAZBRINSHELEREE.

*  UserApp: Application FirmwarefZfif [X 1.

*  Unused Space: 7N X3, FFEFH T LLEATE A ZX . thin, EDFUAZLEREH, HUnused
Spacellii B £7 it #7 (] Application Firmware.

*  Non-volatile Data Storage (NVDS) : 3F ) J M ds /7 [X 15 .

L0 5t BR:

NVDS#HER 2 7 FFlash 15 )5 — AN X (Sector) o Rkt AT AR = 5t I Flash A AT &y, & 2R 2 HENVDS P
Gttt UL BT o5 A B X B, BAREC B 512:2%654.3.2.1 i B custom_config.h.

TER: NVDSHER AR UL FF ZEATFlash B3 [X A EC AR b X 55 o

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



G@D]X GRSS AR INFE ML A AT &

2.4.1 SCA

System Configuration Area (SCA) i T-Flash[JHi P Sector (8 KB, 0x0100_0000 ~
0x0100_2000) . SCAH 17 | R4t )5 shid Rl FH bR S LA L HiAh RERCE S48 N EFEIENGProgrammer T B
SR FH B0 B S custom_config.h (#$4%: Project Folder\Src\config) AR(SCAKHE, FFERS [H
I B SCAIX 35 . ] 2-5 4System Configuration Areaffi J& .

L7 354 8R:
Project_Folder’y TR IR H 3% .

A
UART Info(128B)
Enc:Hmac(32B)
UnEnc:Free ADV Name Info(22B)

NVDS Init Info(8B)

Ed DFU Disable Cmd Info(4B)

35568 Reserved

‘ Comments(12B)
0x0100_2000 Boot Config(48)

Boot Info Boot Info(24B)
= SPI Access Mode(4B)
Backup DFU Config Info Version(2B) 4
[weety) (448) Run Addr(4B)
0x0100_1000 . Pattern(2B)
Img_info_10 ! Load Addr(4B)
Boot_Info (40B) i
(0x1000) - CheckSum(4B)
0x0100_0000 4008 . Reserved(8B) APP Size(4B)
Img_Info_1 Boot Config(4B)
(40B)
SPI Access Mode(4B)
Reserved 4 Run Addr(48B)
(528} ’ Load Addr(4B)
Boot Info CheckSum(4B)
(32B)

S APP Size(4B)
4

Boot_Info sector

2-5 System Configuration Area®n &

*  Boot_Info5Boot_Info Backupf#fii 1 #H [R5 2., Boot_Info Backups&Boot_InfoJ %17
o TEAEL AT, Bootloader2BRik MBoot_Infot FREUE BiME ..

o LR T, Bootloader£XZefiLBoot_Info, Wi Boot InfoliIe AT, M|<xKi¥:Boot Info
Backup, M Boot_Info Backup 3k ELE 51115 B

*  Boot_Info (32B) XK {74i# T Firmware/d 215 5., Bootloader= iR ¥ A 2115 H, RIG B
F|FirmwarefJ N 4L

°  Boot Config N R4t B SN E(E L
°  SPlAccess Mode ASPIVi ] 7 L E . NRAGEERE, APk BN.
°  Run AddrAFirmwareiz {7k, custom_config.h™ fJAPP_CODE_RUN_ADDRX} W .

°  Load AddrAFirmwarefZfigitit, 5custom_config.hH JAPP_CODE_LOAD_ADDRX} o

JRBUITAT © 2023 PRYINTHIC TR I 03 A7 PR A 7 8
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CheckSum AFirmwarefZ 56 M1, H T 2 H LB GProgrammer T H. Ha & H .
APP Size NFirmware[Sizef5 &, H #5124 8(GProgrammer L EHAH H .

Img_InfoX 38171 | £ % 10/MFirmwaref1{5 & 2418 FHGProgrammer N #Firmware}{# Fi DFUF+
ZFirmwaref, Firmwarefg & 2847 i 2l Img_InfolX 1 .

Comments AFirmwarefiid {5 5., LFRZ1210FFR/F, Scustom_config.h* APP_INFO_COMMENT
SKT R

Boot Info (24B) AFirmware)riz){5 5., 5 _FidBoot_Info (32B) [1{K24 Byte#f A,
Version NFirmwarefii 2215 & .
Pattern /g [l i& {EL0x4744 .

DFU Config InfoX 38 {7 / ROMHDFURRE AL E(F S, JF /& o] CLd i i FHAH B APISK B 2012 [X 3 )
B, B & DFURER ,

UART Info AADFURRERFUARTH: AL B, SFIRELI . BHF% . GPIOML & 4% .
ADV Name Info NDFUREER ] #EAH AL E, QLIRS kA JTIHKE.
NVDS Init Info yDFURRER [{INVDS R SE W) AEALEC B, AFRIRSAI . NVDSIX I K/, sl .

DFU Disable Cmd |nfoy’jDFU1°;-<iJ%E’JDFU A AACE, EFIRASLMDisable DFU Cmd (2B, % E
¥ A Bitmask) , A]i# T 1% & Disable DFU Cmd{E R2E H LS DFUAF 4.

Hmac X A7 1 Hmacke Bl . IZXIANAE L2 BUT AR KT ReBE, 2530 (GRoxx[H
nE KA .
2.4.2 NVDS

NVDS2& — MR EJOB BB RS, EKMB T Flashfi# 52 (Flash HAL) o H A7 T-Flashtt, 5
I HdE A2 E K. NVDSERIAE HIFlashiiJa — M X (Sector) 1947 X 35

NVDS R GeilE & A7 fl /N, Bl an s FFE P ORC B S50, RERWE . IREFH P E B4 . BLEMURt S
{5 FINVDSA7fif 15 2% 9 i S5 540

NVDS R4 2 A LA T etk

BT (TAG) #SAME—MITAG IDA TARIH, PR v] DR HETAG IDXT HdE Py 2 AT B ORI B
MU, AR ECOAAE R B L

EEXSFlash A A TR IVRFPEEAT T ARAE, SCRPECIRIES: . Word XS 55 e BE BRI 5 7T

A XA /NS aa Mk TR &, Flash 774 [X PASector WA, —NSectorf K/ N4 KB, NVDSHF
fil X 3k A iC B WA T Sector; L B A AC 4G Hi kit %4 KBXS 55 .

NVDSH {1 EAN TuAM ] # AP T-# A1 Flash R AF 53 R PR

JRBUITAT © 2023 PRYINTHIC TR I 03 A7 PR A 7 9



G@DIX GRSSIXRINFEIE T AT &

%% 2-1 NVDS API

oK ¥ R BY IR
uint8_t nvds_init(uint32_t start_addr, uint8_t sectors) HIEEALNVDSE F fiFlash Sectors.
uint8_t nvds_get(NvdsTag_t tag, uint16_t *p_len, uint8_t *p_buf) MNVDSH 1 H tag bR TR % B 11445 -

B HE 5 NBINVDSH Ftaghn il . WX ANtag N7
£, MBI —NHTH

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

uint8_t nvds_del(NvdsTag_t tag) M ENVDS Htagbm iR U -
uint16_t nvds_tag_length(NvdsTag_t tag) PRI FE Tag M BHE K .

NVDS APIITEAH LB 2% (GR551x APl Reference) , BB # A HANVDSLILM (AT SDK Folder\com
ponents\sdk\gr55xx nvds.h) o

NVDSAF i £ b k% Xl 2-6 s :

8 bytes B A1 E 1024 bytes
Data Header Data
[&] 2-6 NVDSTRfiEE RS R

B (Data Header) k&R AN# 2-2 fiis:

3R 2-2 Data Headerf& =\,

Byte Name Description

0-1 tag Kb iftaghn il
2-3 len A/ IR -

4-4 checksum Sk AL 56 AN
5-5 value_cs Hedf R AN
6-7 reserved TR B

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 10
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L35 8R:

BLEPIMM ARt 2 (i FINVDS 7 fif — e S8, [ b U NNVDS /e Flash 77-i# [X 45 . GR551x SDKZx Bk

1 Fl Flash Memoryx Ji —>Sector{E INVDSAE FH A7 X 4, 7]l 5 i custom_config.h U4 H 1)
4:NVDS_START_ADDRFINVDS_NUM_SECTORHC B NVDS [X 45, (K AR 4 Hidil A1 15 B K /N . BLE PSR A Application3t:
TEAH F INVDSA-Aig X I, (ETAG IDAr 4 2 (BB R AR 2R, IF & # R RE M F 2 B 45 Application [ TAG
DT 440

*  Application % ZUfd FINV_TAG_APP(idx) K 3 HUN FH A2 7 2085 ITAG ID. i%TAG ID#E FHIENVDS APII S 4L .
*  Application N BE Kidx BLIE/E UNVDS APIFI S . idxHU{H 5 ] £ 0x0000 ~ Ox3FFF.

1t Application s —{IZATHI, FF /&% vl il H 1. H.GProgrammar}éBLE X Fl Application T4 F I TAGH]]
IREE ANFINVDS.  WIRIF A AME I GR551x SDKERE INVDSIX 42k 2 [ 17 417 & NVDSIX s dr ik, 1
fifR-GProgrammart I NVDS X I8 t2 45 ik it B 5 custom_config. hvh 58 XHINVDS X S e bk AH ] . 5%
Fcustom_config.hFHNVDS X dE G bk IR B, ©%4.3.2.1 it & custom_config.h.

2.5 RAM7E iR 5F

GR5515/JRAM ~256 KB, jELafthihily0x3000_0000, H111/~HAFEk (RAM Block) ZH % (R4 PAFERE K
/N8 KB, HARWAFHRINR/NAN32KB) o BENRAMPY AN 0] H FRAF S FT I /2 P FEL U

(L] 15 AR:
GR5515 Ayt 4fi i 1iE0x3000_0000 ) RAMER AL T — AN 4 ki 0x0080_0000(1JAliasing Memory, LI 2-3. 1
RAD 11247 Motk 7E Aliasing Memory tihESa [, AT AN ERARAS/ERAM R 132 /T3 5 . GR551x SDKHl4E i fig

1ZAliasing Memory .

256 KB RAMAF-fi A1 Jaj il & 2-7Ffr 7 :

0x3003_FFFF
RAM_32K_6

0x3001_8000

0x3001_0000
RAM_32K_0

0x3000_8000
RAM_8K_3

0x3000_6000
RAM_8K_2

0x3000_4000
RAM_8K_1

0x3000_2000
RAM_8K_0

0x3000_0000

2-7 256 KB RAMTZ 1% F

JEAUITA © 2023 I EHB AR A IR A 7 11
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TP 70T L B WExecute in Place (XIP) #R X EMirrortiiX. EANMECE /7755%4.3.2.1 it
H custom_config.htF ] “APP_CODE_RUN_ADDR” . XPFFiz4THi=0H A F KRAMAG JF .

* 23 EFEITER
BITHER 130
Fr Bia i, P SRR AR EFlash 23 1], B2 55 47 4% IR RN 48 42 A AR
M. R ERE S, idcache Controller B 4% MFlash %3 [M HURIZ T .
B T, B R CE ST EFlashZ ], R [IEAT 2310 & LAERAMZS
Mirror 5= . TEREFRBIN B RIERBRERUE, AR SN Flash 2 (0] N E BIRAM 2
6], FEBbE:BIRAMIEATIZAT

XIPRE

L1 54 BR:
HH T XIPHEE R GE AT I 75 B EE U M Flash,  PRIZ AT (IS 1T DIFE S I8 & T Mirror it .

2.5.1 XIPFR T\ HIRAMAE 5
5] 2-8 A XIPHE T K HLBRAMAT =), 1 28 AT LU ™ i 7 o b7 15 14

End of RAM
Call Stack Size=CSTACK_HEAP_SIZE

Unused RAM Space

RAM_CODE

App reserved RAM Size=APP_RAM_SIZE

Including .bss and .data

0x3000_4000
ROM Reserved RAM
Including .bss and .data Size=16KB
(Retention)

0x3000_0000

[& 2-8 XIPIEX BIRAMTT F
XIPAR AT 5 7o VEAEACHS I Ak B 43047 Application R 4%HS, M ikApplication fE 4 FH 5 £ [IRAMN 7. 1
AT Flash B4R BoE Iy, B CHIXIPRE, SECPULLIEMMFlashh HUdE . Htk, 189w 15552 D 0K Flash Bk 5l
RIGIZAT Motk 52 7] ZERAMZE [B] . fEGRS51x SDK 751 T F2 B i FH ffiScatter SCAF ., 52 L T RAM_CODEX 35, F
TBAT Iz AT bk ZERAM R U ACHD o B AE], RAM_CODE X 45 (5 F frIRAM Block /3 4k T Retention R 2 «

L35 8R:

& ANEE M Scatter SCAEFR IR “RAM_CODE” B, KT Scatter LR, 1H2%4.3.2.2 Bl B A G741 F) o

JEAUITA © 2023 I EHB AR A IR A 7 12
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2.5.2 Mirrorf2 I\ FURAM 7R /55
5] 2-9 A Mirrork S St RIRAMAR J55, T 4% 2 1T DA 2 it 75 SR AT 154

End of RAM
Call Stack Size=CSTACK_HEAP_SIZE

Unused RAM Space

App Code Execution Region

APP_CODE_RUN_ADDR

App reserved RAM
Including .bss and .data

0x3000_4000
ROM Reserved RAM

Including .bss and .data
(Retention)

Size=16KB

0x3000_0000

2-9 MirrorfE R HIRAMAR /5

Mirrorts XA J& 70 VFERAM A $4T Application (ARG . S B Z G, SHEANA S5 . Bootloaders:
4 Application fALA% M Flash 1 S il 44 74 “App Code Execution Region” FIRAMEL . HEEHIRAS 3 FR S Fr 4 M i i
BN BRAE . A SIS ], Bootloader A2 HF & il Application AR5 2 %4 4 “App Code Execution
Region” HJRAMEZH .

“App Code Execution Region” EXH#E 4647 & tHcustom_config.h™ i) % APP_CODE_RUN_ADDRRE . JFKF#E
i ZE AR Application ). data il bssSE Rl AT I UL, KAl E ARSIz 1T ik APP_CODE_RUN_ADDRFJ{E, k45 fikHh
BEAE 1) bss B Bl =y Mtk Ab Yy Cal Stack Bl 888 . F & # vl ARYE. map KA R IRAFRAM & BL I 3 A 1B Ot o

BT % % 14 FIRAM Aliasing Memory3ili (0x0080_0000 ~ 0x0083_FFFF) ik
EAPP_CODE_RUN_ADDR. # HIIRAMEE &, £ LIEMEN & HMerror P nEBME, FHIFFKEHINIF
PLis & A7 RAMEX B B 1510 .

2.5.3 RAMEE R EIE
£ —1"RAM Block 7] PLALF = Fh A~ [A] i FEJECIR A5 : POWER OFF. RETENTIONEXFULL.
*  FULLXT N F RGtActivelRZS, MCUTRT LLE4TRAM Blocki 5

*  RETENTIONEZEH T R4GiSleeptR s, AbTiZHIFIRESHIRAM Block F IR HA S E R, RS
MSleep RS E T Active S -

* QT POWER OFFIRAIRAM Block =4 Hi, {7 TH ARSI &= £k, F AP IRIT TR .

TEGRS51xH, HLJREEH BTG (PMU) 7E RS H S EATT R T &3 RAM LR . GR551x SDKH &4t T 5¢
ZWRAM YR BEAPI, FF k3 ] DURHE B H 75 2, & PR B RAM Block ff) HL I .

JEAUITA © 2023 I EHB AR A IR A 7 13
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AVAN
=

RGN, BRiLBH T HERAMINFEE B, RAESMIEApplicationIRAMAE A5 4L, Hahit4T
%-RAM Block ) LR FE ] . FC BRI An T

«  {ERGActivelR7As, Al RAM Block 2> 1% B WPOWER OFFIRZS; 75 B8 A fJRAM Block U 15 &
HFULLIRAS .

o Y RGHEASleepIRAN, 2K ANE FHIRAM Block {445 ;JPOWER OFFIRZS, 1 75 243 FH AIRAM
Blocki% B ANRETENTIONIR A o

FESEERM o, MECE T

*  {EBLERIAH, RAM_8K_OFIRAM_8K_1/&{x ¥ 45BootloaderMIBLEFM AR A, ApplicationANH]
i . 75 RGiActivel), EATNALTFFULLIRES; TE R SiSleepfial, EA184L-TRETENTIONIR
A AEBLEZEMCURN. H AT LA A iX 4 1~RAM Block.

*  RAM_8K_ 2% LLJ5 HIRAM Block ) F & 7] i Application#EAT LRI & Yo dlH, H - B Ao 2

TERAMH AT FIARHE B g XAE MRAM_8K 2 R I ESE X 18] s K5 eR B0 A AR (Call Stack) HIFR T E X

TERAMA bk . IXLSRAM Block B FEJEIRZAS T L4355 HF )5, t 7] LA Application H 1742l .

L1352 RR:

1. HAH4RAM BlockAh T-FULLIR ZS RS, MCUA REXT H k4T U5 1) o

2. FFREWMPEFCEERAMHIE, {§ApplicationffiIMemory Layoutfs & H13% A & [FIRAM Block, I 75 %2
1E Application ¥ 264 EX I8 Fd mem_pwr_mgmt_mode_set_from(uint32_t start_addr, uint32_t size) R #Z5RAM

Block |- Hi.

3. FHZRAMHLUFEE FAPIFTELH I BIESDK_Folder\components\sdk\platform sdk.hHt,

SDK_Folder’ yGR551x SDKHIHE H 5% .

2.6 GR551x SDK B %4544
] 2-109GR551x SDKFI LA 32 B 454 o

JEAUITA © 2023 I EHB AR A IR A 7
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GRSSIXRINFE W T AT &

B9 GRS51x SDK

------- 7 build
R— 7 config
e
§ ....... ™ iar
eeeees ™ keil

3 components

boemeeos ™2 drivers_ext
-------- ™ libraries

3 documentation

£ drivers

£ external

------- ™ freertos
— ™1 mbedtls
------- 7 nanopb
boeeaens 7 segger rtt

7 platform

[#] 2-10 GR551x SDKE

% 2-4 NGR551x SDKH & U AF S [ VERFE IR

R

build\config

build\gcc

%< 2-4 GR551x SDKIL =

BATGCCH KM R TR EM M T A,

TREMCE H %, H T fT8custom_config WM U . 2SN A TRCE TS

FRALITE © 2023 RINTHC TR (i A IR A 7
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AVAN
=

GRS55 XL I HEWE 7 4K AT

R

build\iar

build\keil
components\drivers_ext
components\libraries
components\profiles
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\peripheral

tools

.
IBATIARTT R G 5 2 A FH I T A
IBATKellJF A AT it ZAE A A TR
TFRAR L5 =5 TC A F RO B E] o

GR551x SDKEE L Hlibraries.

Bt

GR551x SDKH I [FIGATT Services/Service ClientsSEE R (118 SCA1F
GR551x SDKH2 At APIS LA

GR551x API Reference.

GR55 x4 5 R 3 F) Sk ST A

GR551xFMA MR A A% H H A

B FEF, FreeRTOSUEAAD

SEZDIFET, MbedJEARAD.

SB=JFEF, NanopbiRitAS.

= FE)¥, SEGGER RTTIEICAD.

CMSIS¥Toolchain 3L 14«

71 GR5515 Starter KitFF A AR IR RAIIACIE S, E ST AR R IER A MBI 4]
gtk

3 R RS PSPPI

1718 Goodix 4= RBLE SoCHEZ¥ 11 A HLiH L

%, fngr_interrupt.c. gr_platform.c. gr_system.c.

GR551x SDKFR {45 42 & FH AO 1405 SR SO AN ST
F7TSOCET A7 3+ I B L B 45 IR0 iR 2 SR AH DR (1 A FE Sk S
f7iiltgr_soc.c, “EESLISoCH: AR K I — LA IR IRAE, HiFlash. NVDSHI4A
1, ARG B AIPMURLHES .

BLE Application TFE/~ 1, LtLlIHeart Rate Sensor, Proximity Reporter.
SN ARG

GRS5 xR A 5 I TR At

LT © 2023 RIS A A IR 22 7]
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JAZiiFE (Bootloader)

3 B2 (Bootloader)

GR551IxZ FF P AL IZ AT XIPE A AIMirrortisl. R4t LHE, B35 SN RSB E X (SCA)
ARG B EER, AT N E A B . RV E G, B BLia 47 25 R $ATAR
. ARPZEITHER, BaiERE 257,

XIPRER, 8 S ARG TE 58 O B RS S6 J5 . Wltht.Cache FIXIPES i 28, SR J5 Bk#% 1] Flash 23 (] 4%
i 47 bk AT AR AT

Mirrorti = R, JE SRS LE ¢ oM AR IR Je, IRIE RGBS S, KiFlash 2 8] ARAD In R 2 %F
N HIRAMIZAT A5 0] 5, B AFlashZE 8 CIRCE , BhEE BIRAM A ]334T AR HAT .

] 3-1°¥GR551x SDK_|-Application ] J5 Z7 %

Boot Start

v

Reset_Handler

v

Init Flash

v

Read boot information
&
Check Integrity of
Application Image

v

icati Yes
'Is App.llcatlon
image integral?

No ¢ No

Init instruction cache

v

Jump_to_app(start_addr) €¢——

. Yes  Copy Application Image to
? —»
Mirror Mode: RAM from Flash

Start up DFU service

3-1 GR551x SDK_E R Application /B B2

1. W& LHE, cPUKBkikF]ox0000 00004, #HATROMH ffjreset_handler, i ABootloader.

2. Bootloader$ AT Flash#]U51L »

3. Bootloader \\Flash 1 [{JSCAELEH {5 B, FFI AT Application Firmware 1] 5e B MEAG £ .

JEAUITA © 2023 I EHB AR A IR A 7 17



G@Dix JAhiifE (Bootloader)

Y5 BR:
GR551xFE it T 22 4 ThRE XF Application Firmware 1T N %544 .

o rafa: AR e, AR MSCATEIUSE (5 B IR THMACK S RIS JE, & #SCAMR
MER, JEEHIT R RSN EAERE A A, M T ORIEFirmware S BEPERIPT IEBLEG, B O8ess, &
RAERE A R, M AEREH S ETIRE. PERETESH R (GRoxx[EFINE SN 4D .

o AR EHARMRR A, B3R T A HSCAKE 315 B4 Application Firmwarei#t 47 CRC 78 B ME LR .

4. R EEERE R, < )3 BBLE DFU Service. JT &% A] LLiE T iZServiceid & FHLAPPEE #HiFlash

#JApplication Firmware.
5. mHEd 7 se B, Bootloader HWrig /7 A,
« XITFXIPEER, Bootloader£ 7E 5E BXIPHL B J5 Bk #% FlFlash ' [ Application Firmware JF 45444 T -

« W Mirrorfiz,, BootloaderZ:iApplication Firmware M\Flasht#% DI Z|RAM T R FE 2 X B, SR)5
HATRAMH F] Application Firmware.

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 18
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4 1 AKeil FF % i
AE W LLKeil N, A48 04T {8 FSDKK 58 ffBLE Application % . Wik, T &AM,

4.1 &2 Keil

Keil MDK-ARM IDE (Keil) JEARM 2 J13 AL {4 i T-Cortex FIARMUL & [ILE T R FFIE (IDE) . TPk &
ME J7 W https://www.keil.com/demo/eval/arm.htm % Keil 22 2540, 313847 23 . GR551x SDKA% 4 A Keil V5.20 &
DL R RRAS

(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

[&] 4-1 KellER R HE
R 4-1 AKeil i) H DhRe 4

= 4-1 KeilE I IThEEIREH

Keil Icon Description
& Options for Target
@ Start/Stop debug session
£ Download
e | 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

G@DIX 1 F Keil T % 3R

4.2 L HEGR551x SDK

TF & 35 fit E GR551x SDK zip A GBI AT ], B/ Fah 4%,

[ 354 RR:
*  SDK_Folder AJGR551x SDKFAR H 5% .

*  Keil_Folder AKeil (R H %,

4.3 fl| ZBLE Application
AT B el 81 2 — 1 -BLE Application.
4.3.1 /%ble_app_example

BEASDK Folder\projects\ble\ble peripheral\, # llble_app_template®|*fi H %,
H A4 Able_app_example. #ble app example\Keil S5H.uvoptxHl.uvprojx(?)F 1441204
Able_app_example.

» ble_app_example » Keil 5

=

1K

|_| ble_app_example.uvoptx

|&| ble_app_example.uvprojx

4-2 ble_app_example3 {43

X itible_app_example.uvprojx, Keil¥]FF1Z L. sidh &, 7& “Options for Target 'GRxx_Soc'” Hii%
¥ “Output” , 7E “Name of Executable” #ji \ “ble_app_example” .

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 20
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Options for Target 'GRaxx_Soc' x
Device I Target UOutput IListingI User I C/C++ I Asm I Linker I Debug I Utilitiesl
Select Folder for Objects... | Name of Executable: Ible_app_e::ample

' Create Executable: ‘\Objectsble_app_sxample
¥ Debug Information [ Create Batch File

¥ Create HEX File

v Browse Information

" Create Library: \Objects‘ble_app_example lib

[1):4 | Cancel | Defaults | Help |

4-3 {2 Name of Executable

TEKeil Project WindowH?, H] 77 Flble_app_example L2 K] T groups.

Project [ O x |
= 1§ Project: ble_app_example
= s GRxx_Soc

0] gr_startup

E2

gr_arch

=]

gr_soc

®

C
I R W W W N N M

gr_board
gr_stack_lib

gr_app_drivers

=

=

gr_libraries

=

gr_profiles
external

®H--3

user_platform

=

user_app

Eptojnq @BC'-JLZS {} Func..| 0y Tem...

[#] 4-4 ble_app_examplelin B
ble_app_example T.#£ T [Fgroups = £ 7 N SDK groupsFilUser groups.
. SDK groups

SDK groups i,

¥hgr_startup. gr_arch. gr_soc. gr_board. gr_stack_lib. gr_app_drivers. gr_libraries. gr_profilesflexternal.

WA E © 2023 RYITTE TR B0 E RA R 21
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1 F Keil JT % 32

Eldﬁ Project: ble_app_example -
Elﬁ GRxx Soc
El@ gr_startup
Startup.5
L_—_lﬁ gr_arch
gr_systerm.c
gr_interrupt.c
gr_platform.c
=N gr_soc
gr_soc.c
O % gr_board
[ board SK«
-5 gr_stack_lib
[ ble_sdklib
EI& gr_app_drivers
. app_dma.c
app_gpiote.c
app_io.c
app_pwr_mgmt.c
i app_uart.c
app_uart_dma.c
=-E5 gr_libraries
1] utility.c

app_timer.c

ring_buffer.c
prau_calibraticn.c
app_log.c
app_grror.c
app_assert.c
app_key.c
app_key_core.c

cortex_backtrace.c

i fault_trace.c

=i gr_profiles

] ble_prf_utils.c
EIE external

[ SEGGER_RTT.c
--Ei user_platform b

- user_app

| | ahd

&l proj... | @Feooks {}Func.| Oy Tem.., |

[#] 4-5 SDK groups

SDK groups T U SCAF LB, #group ) B AR A 41T -

FRALITE © 2023 RINTHC TR (i A IR A 7
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{5 Keil T 1 1A

SDK group& i
gr_startup
gr_arch

gr_soc
gr_board
gr_stack_lib
gr_app_drivers
gr_libraries
gr_profiles

external

. User groups

%% 4-2 SDK groups
i
RGBT
System Core. PMU[IHIUA TG B SRR Gt A 97 (¥4 11 SE 30
FISOCHH I FAy b HE AT«
Rtk A
GRS551x SDK lib (1
55 F Application T & 18 F I BK S APIE SCAF o« FF R 3 AT B ATE NI H FT 75 B A S app drivers.
SDKER AL A B R AR . S B IR Bl O FRE S Ao
GATT Services/Service ClientsJi 3. TR & AT AAT AN H P FIAHSSGAT TR SCAF
SE=JTRRIF IR SO, illnfreertos, segger rtte TR AT FATH NI H T 58 = 7 F2 )T

User groupsfif&user_platformflluser_app.

Project
=% Project: ble_app_example
= s GRxx_Soc

#-L3 gr_startup
® gr_arch
] gr_soc
® gr_board
gr_stack_lib

gr_app_drivers

®
®
= gr_libraries
gr_profiles

external

Ul e EEREEE

user_platform
_] user_periph_setup.c

0

user_app
_1 main.c

_] user_app.c

B custom_config.h

4-6 user_groups

User groups I IY5 SCAH 75 BT R E R SEIL,  Fgroup M AR IR W

User group & #

user_platform

%% 4-3 User groups
E1:p%

SRR BRI BB AN AR AR 1L, TR 5 EARE B ST H 5 2SR M (45

JEAUITA © 2023 I EHB AR A IR A 7
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i

User group & iR ik
RN DL R B ) FLABIR SO, E B BLE P SURRIZE AT I S B S GATT Service/
user_app
Service Client ]S/ b B pR %L
432 FETE

FF R T EARYE B O S R G B A N TREE T, AFENVDS, RSB TH, fAfEasfi)q, After
Build DA S HAth i 2 1l

4.3.2.1 fig & custom_config.h

custom_config.hFl T-FiC & Application TF2f)Z4{. SDK Folder\build\config\#&ft | —
“Ncustom_config. hHIAEAR . %-Applicationz~ 5] T F2 i) custom_config. Ml T H TFE H % FHISrc\config.

3R 4-4 custom_config.h P RIS

Eipen
SOC_GR5515 T SGE T RAS

X P BB AT IR

GR5515IGND
GR5515IENDU
GR5515I0ND
GR5515I0NDA
GR5515RGBD
GR5515GGBD

GR5513BEND
* 7: GR5513BENDU

fERERE I . BIARE ~O.
ENCRYPT_ENABLE © 0: AMEREFEEME, SCREBBRINEARARD, LT RAMZE]
© 1. fdRRREE N
A FH A1 Flash o
EXT_EXFLASH_ENABLE . 0: RIS HiFlash
+ 1. {fFHSBFlash
T EVIIRILIITT % . Mo H% 2, BLE FIBERR T ALK ik IEHAHH . B
BLENL.
* 0: KHIPEWIEN
+ 1. fTUTFEISK
FTENCallstack Trace InfolfjF 3. FTH %I )5, KEHardFaultif, £
¥ Callstack Trace Infoi@ i & 4T E[IH K.
© 0: KMTracedT B
* 1: ) TracedTEY
App Driversf i [ 5%,
* 0: /N#FApp Driversfiiit

it

CHIP_TYPE

a U b W N B O

PLATFORM_INIT_ENABLE

SYS_FAULT_TRACE_ENABLE

APP_DRIVER_USE_ENABLE

LT © 2023 RIS A A IR 22 7]
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APP_LOG_ENABLE

APP_LOG_STORE_ENABLE

APP_LOG_PORT

SK_GUI_ENABLE

DEBUG_MONITOR

DTM_TEST_ENABLE

DFU_ENABLE

FLASH_PROTECT_PRIORITY

NVDS_START_ADDR

NVDS_NUM_SECTOR

SYSTEM_STACK_SIZE

R

* 1: fdiHApp Driverst&ii
APP LOGHEHR T 5% o

* 0: KM Application™ HLogs
* 1: #JFApplication™ [Logs
APP LOG STORERLHR I FF 5

© 0: AM#ifHAPP LOG STOREFER

+ 1: f#iFAPP LOG STOREH:

B APP LOGH 7 3.

* 0: UART

* 1: J-LinkRTT

* 2: ARMITM

GR5515 Start Kit Board [RIGUIASER [ 5%

© 0: AMEHIGUIEHR

© 1. fEHGUIRER

Debug Monitorf&ER [ T 5%

* 0: [fDebug Monitorf&hk

* 1: {TJFDebug Monitorfbi

DTM TestDIRERTF K

* 0: KMIDTM TestZhfE

* 1: $TJFDTM Testjft

DFUTREIITT K

* 0: XHMIDFUTIREE

* 1. {TJTDFUTIEE

ApplicationfEFlash# 5 i # b, TR L 53 FEAeF i 12 (08 e 2 25 40
4FLASH_PROTECT_PRIORITYt B AN, A s /T 305 T NF I
WREPHER, fFFlashiB 5 EE, Arm N HE A WGk . BOAE
T, Flash¥ 5 i B2 T AN AR AT h Wi R, JF 23 AT DURR S S b 75 2 v B
fH.

NVDS i F X3 ke af ik, BRUCIRES N %% M fE custom_config.hh .22
5E X AR E SURIRIRAE H O BT B INVDS X 380 A —ANsector, 45
P TR BRI £ sector, TR G I sector num AT TH R AL (4
Ak ) Hixiah bk AN G i B AR A7 45 I SCAB User App %5 CL i F 11
XA

NVDSd F ) Flash Sector[) 4 &, HUATEMHL ~ 16,

Application T ifi 2 [ Call Stack IR/, T A AT LAARHE Application ) S BR{d H]
B0, PRI, HAREDT6KB. MHTERA K/ N H16 KB.
ble_app_example/~ il T35 H HX FHKeil 5\Objects\ble app

example . htmi W] fi27% I )Maximum Stack Usage.

LT © 2023 RIS A A IR 22 7]
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SYSTEM_HEAP_SIZE

ENABLE_BACKTRACE_FEA

CHIP_VER*

APP_CODE_LOAD_ADDR*

APP_CODE_RUN_ADDR*

SYSTEM_CLOCK

CFG_LF_ACCURARY_PPM

CFG_LPCLK_INTERNAL_EN

CFG_CRYSTAL_DELAY

BOOT_LONG_TIME*

BOOT_CHECK_IMAGE*

EXFLASH_WAKEUP_DELAY

CFG_MAX_BOND_DEVS

R

Application T i 2 [{iHeap {1 K/, T & & T LAKEHE Application (1 S b fi ] 15
L, REHAE. HAETERIAR /N 4 KB,

BT BE I
* 0: XHIEREHDIE
o 1 THFARMIITIA
SHWAS.
A AR ag itk . ik R 7E Flash Mk Y6 P9 o
TR I8 AT 2 A R Aa bk

S iZ M bl {5 APP_CODE_LOAD_ADDRAHZE, MApplication>3% FAXIPHEE

o OF

B1T .
Szt I {EERAMBBIEYE I Y, ] Application 2 K H Mirroris 21T .
RGP AR . HEEIT
* 0: 64 MHz

1: 48 MHz

2: 16 MHz (X0)
e 3: 24 MHz

4: 16 MHz
* 5: 32 MHz (PLL)

BLEfICATMEHIR N kG, JLIUEEH 1 ~ 500, HALPPM.

e A I OSCI B 1 Y BLEARATBRAR B e . 45

A, MICFG_LF_ACCURARY_PPM ¥ & 9500.

+ 0: AMfEH

+ 1 fiiA

BB fEPMU M ENABLE RTCS FUSEI IR [8], DA A ABEARTC GMEEZHE 1 4T
IR ) o 2 {0 7 AR ot R S B P 45 O AR i s s I D, B 9
4100 ~ 500, HfiAyms, BRINIE H100 ms.

BEE A B R A 7 AR 1s FARAT J5 2 BUR 2 AR

* 0: AIEIR

+ 1. HERIP

FEXIPREE T, A R B2 5 2 X image BEAT IR U6 -

© 0: AHHATIRE

© 1 TR

FERJHEBNNT, BB P FEM R Flash ATEEBCES 1D 8] (K ZE IR I 1]« FLHUE TS
FEIH0 ~ 10, BAA7 A5 ps, BRI AHOM ANGEIR, AFBIANT, HER I [ 05
USo

ApplicationSCHF i K TG0 8 W& Bt . JFR M Sebn F R 1 B il ,
{E K 5 I FIRAM 2 [ K

LT © 2023 RIS A A IR 22 7]
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CFG_MAX_PRFS

CFG_SCAN_DUP_FILT_LIST_NUM

CFG_MAX_CONNECTIONS

CFG_MAX_ADVS

CFG_MAX_ADV_DATA_LEN_SUPPORT

CFG_MAX_PER_ADVS

CFG_MAX_SCAN

CFG_BT_BREDR

CFG_MUL_LINK_WITH_SAME_DEV

CFG_CAR_KEY_SUPPORT

CFG_MAX_SYNCS

CFG_MESH_SUPPORT

CFG_LCP_SUPPORT

ik

Application T &% 1.2 [IGATT Profile/Service 1 KB . TR R E 4R S2Fr 7
RICEZE, FEBOR 5 T AIRAMZS (] R .
Applicationfic B i EFIF & IR B, BRAH 50, TR AT LURHE Sk
b 5 2 v HAE .

Application SCHF B RIERER, HRAMEN10. TFRE AT RIS SR iR 2k
BHAE.

iZ{B# K, BLE Stack Heaps T B 5 F IRAMZS [A] ik K. BLE Stack Heaps EL&
K/ Hiflash_scatter_config. e LR DA Z K2 L, TFRE A AHESEX YA

Pt

K
« ENV_HEAP_SIZE

. ATT_DB_HEAP_SIZE
« KE_MSG_HEAP_SIZE
« NON_RET_HEAP_SIZE

ApplicationSCHFIFIBLEAL Gt REANY &) o B (K1 B KA
BOE R SR G B K 317 .

© 0: AHFF

© 1 CHF

Application3Z 7 B KBLEJE AN # %= .

BiEA:

Fe B RIS AT B 1 M B (CFG_MAX_LEG_EXT_ADVS) 5 &tk
RHEAE (CFG_MAX_PER_ADVS) [WMFIAEEMEITS.
Application SCHF i) i RBLEFIf 8L, f A ME AL
SCRFLERE AR BTN 258

© 0: AIHFF

© 1

SCREIR— % 2 BEH DAL, 8% H T Find My H o

© 0 ACHF

© 1. CHF

SR R HRL TR K

© 0: AHFF

© 1. FF

SR R E R, T B B SO T IRAMBE R o TR & T AR 4 S
B A SR SR R MR BB, BORME NS,

JE 5 S FEMESHT) BE -

© 0: AIHFF

© 1

JE 7 X FFLCPHL,

© 0 ASCHF

LT © 2023 RIS A A IR 22 7]

27



GA@DiX

1 F Keil T % 3R

M

SECURITY_CFG_VAL

i}, Bootloaderf 2 MSCAX 3 B [ 12 1 i B 1

R
1: CFF
Ie EH HIE R ER
0: ZA%EH
1: A2

*o BT 2] T 446 46BUILD_IN_APP_INFOZ5 141K,
(APP_CODE_LOAD_ADDR) fi#%0x2003t1ik Ak, 7 2k [l £ B K i 25 M AR5 B AT TR BISACIX 3. R 415 3))
&, 1EARZIZH.

=
=R

AR SCHE [ ik

custom_config. i1V B £ Keil ') Configuration Wizard Annotations i, At H & # 7T LA FH E AL ) Keil

Configuration Wizard K it & Application TREZH . 9 ZIHERE T K34 18 FH Wizard DL e I AEVE S 500 -

_] custom_config.h

Epand Al | Collapse Al Help

Optien

[ e R e

[=-Basic configuration

Chip version

Select chip type

Enable encrypt chip

Enable the external flash of chip

Enable the platferm initialization process
Enable system fault trace module

Enable APP driver module

Eanble APP log module

APP log port type

Eanble APP log store module

Enable 5K GUI module, only available in GR3313
Enable debug moniter medule
Enable DTM test support

Enable BLE DFU support

Protection priority level

MNVDS Start Address

The Mumber of sectors for NVDS

Call Stack Size
Call Heap Size

Enable callstack backtrace function

[=-Boot info configuration

Chip version
Code load address
Code run address

Systemn clock

I~ Show Grid

External clock accuracy used in the LL to compute timing

Enable internal osc as low power clock

Delay time for Crystal stabilization time

Delay time for Boot startup

In xip mode, check image during cold beot startup

Delay time between flash wakeup and read chip id in warm boot

BLE resource configuration
MESH suppert cenfiguration
LCP support configuration
security configuration

Value

4
GR5515RGED
DISAELE
DISAELE
ENABLE
EMABLE
ENABLE
EMABLE
UART
DISAELE
ENABLE
DISAELE
ENABLE
EMNABLE

]

1

1

020000 4000
00000 1000
]

00000 5515

00100 2000

00100 2000

B4MHZ

500

Default: Disable internal osc as low power clock
100

Delay 1s

Checkimage

No delay

4-7 Configuration Wizard for custom_config.h

4322 B EFESEHE

Keil FH.sct S5 S k42 2% FH B 2 BX . GR551x SDK NApplication T &K Z 1t 7 —4R
#iflash_scatter_common.sct. %.sct XCAFfSE FI ¥ 7 4% 5E L AE flash_scatter_config.h™

IR A © 2023 IRYITY

CIRHE A A IR A

28



G@DiX ka2t

U0 352 RR:

fEKeilf', _ attribute__ ((section("name"))) Al AR —A>eR B sA BRI A A7 B, 3L
t “name” BT IR FEH LS. Scatter(.sct) SCIF AT FH KK fi 44 B BOUBAE R € AL B . B, N H
Mzl CEYIE) FARTAE#A N attribute  ((section(".bss.app"))) B .

ok T4 IR DL AP BRI B AP 28 AT )5 :
1. 5 iiKeil Toolbarff] “Options for Target” %4l &« , #TJF “Options for Target ‘GRxx_Soc’ 7 XJiHHE. ik
e “Linker” Fp%ETT.

2. {£ “Scatter File” £, sl “..” WWiLFESDK_Folder\platform\soc\linker\
keil RN¥flash_scatter_common.sct (1, B ¥ scatter XA Csct) J AL E A 1l
Fllble_app_example T.f% H s ik £%.

BERI7Y:)R

flash_scatter_common.sctfffJ#! armcc -E -I .\..\Src\user\ -I .\..\Src\config\ --cpu Co
rtex-M44RE T —Pincludel% 4z, H:IEI7 Application LFE ¢ custom_config. hFITE) H 3% . WS iZ ka5 1%, )

2P Linker Error.

3. iy “Edit.” 2, 3TIF.sctICMR, SRS ARYE H O b A A A SR S SO LA AR

Options for Target 'GRxx_Soc’ X

[Ievicel Target] Uutputl Listing] User I C/C++ I Asm Linker l[lebug I Utili tiesl

™ Use Memory Layout from Target Dialog X/0 Base: |
[~ Make RW Sections Posttion Independent R/O Base: |mooooooou
[~ Make RO Sections Postion Independent R/ Bame ,W

™ Dont Search Standard Libraries

¥ Report ‘might fail' Conditions as Emors disable Wamings: I
503%?’ AU platformtsocinker'keil lash_scatter_common sct ﬂ B Edit ..
ile
Misc |-\-N-\-\-platform'\socinkertkeil\rom_symbol txt

controls

Linker |-cpu Cortex-M4fp “.0 A
control  |-ibrary_type=microlib ~strict ~scatter "..\_\_\_\.\platform\soc\linker\keil‘\flash_scatter_common sct"

string v

OK I [ Cancel I [ Defaults I

4-8 it & Scatter File

4. gl “oK” #HL, RIFIRE.

JEAUITA © 2023 I EHB AR A IR A 7 29
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4.3.2.3 fi & After Build

Keil ) “After Build” w AR & 7 TR QIR e UG AT i 21715 ). ble_app_template LREERINCELE [ af
ter buildm%, HAKELTFHHSLILETble_app_templatefible_app_example LIEF-ZNACE “After Build” .
WERFFRFFE AT, WFHEEZRLLU PR E “After Build” -
1. AiiiKeil Toolbar[f] “Options for Target” %4l & , FTHF “Options for Target ‘GRxx_Soc’ ” XfiftE. ik
H “User” FR%ETL.

2. {E “After Build/Rebuild” JEFFHIETH2)1E “Run #1” , {EXTRF) “User Command” £=4i
A “fromelf.exe --text -c --output Listings\@L.s Objects\@L.axf” . H:AFF /& HKeil fromelf TH, &
TFaxf SO A B g S o

3. {E “After Build/Rebuild” JEFFHIIETIHZ)E “Run#2” , TEXIRH) “User Command” F24i
A “fromelf.exe --bin --output Listings\@L.bin Objects\@L.axf” . HAFH & HKeil fromelf T.H, X
T axf U AR A binks X E 4

4. @i “oK”, fRAFIE.

Options for Target 'GRxx_Soc’

Ilevicel Targetl Uutputl Listing User IC/CH' I Asm l Linkerl Debug l Utilitiesl

Command ltems User Command .. Stop on Exi... S..

-} Before Compile C/C++ File

[ Run#1 (5| Not Specified [

[ Run#2 (5| Not Specified [
= Before Build/Rebuild

[~ Run#1 (25| Not Specified ||

[~ Run=®2 25| Not Specified ||
=) After Build/Rebuild

[V Run#1 fromelf.exe --text -c --output Listings\@L.s Ob... | Not Specified |

¥ Run=2 fromelf.exe --bin --output Listings\@L.bin Obje... _JJ Not Specified [

™ Run *After-Build’ Conditionally
[V Beep When Complete I~ Start Debugging

(1):4 | Cancel | Defaults | Help

4-9 i & After Build

4.3.3 R"MMA PR

TR #H FEMRIE A TR, Bkble_app_example HAH R 1A .
4.3.3.1 1B ETRHK

PLR R H2 (¥ main.c SCEFIRT Y 25

/**@brief Stack global variables for Bluetooth protocol stack. */

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 30
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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)

/*

* Add Application code here, e.g. GUI Update.
*/

app_log flush();

pwr mgmt schedule () ;

*  STACK_HEAP_INIT (heaps_table) & X I WM2/RHH, HBLEVMARIE JyHeapfti . T
REARTBE I E X, BNBLEMMUR TLIEIE R 181T. % THeapfik/N, %4321
B custom_config.h)CFG_MAX_CONNECTIONS.

*  JPR&EF UAtapp periph init () PHIEEWANE . EIFRIFIAMB, i
fISYS_SET_BD_ADDRA] F T-i% & It f{JPublic Address. 1% ER%X i 7E user_periph_setup.cfl& LA R &
B

/**@brief Bluetooth device address. */
static const uint8 t s bd addr[SYS BD ADDR LEN] = {0Ox11l, Ox11, 0Ox11, 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) ;

s JFRFERIZEWhile (1) { }H¥sHApplicationff{IMain LoopfUhS, LLanibH AN N B HGUI.

o WERIFRFEAMH T App Loghil, WIFEEAEMain LoopH i fHapp log flush (). XA LURIEE RS
HENSleepRAZ T, Logsti e Hith . ST App Loghihfii i, Z%#4.6.4 fith iiLog.

*  iMHpwr mgmt shcedule () BASKILEZIDIFEEH, RIKRFEIIFE.
4.3.3.2 SLIBLEVV 5515 %8

Application ] BLEFH V. 5532 48 & il 1k GR551x SDKHH 5& S )45 T-BLE Events KIXBN . Application s Z 52T
AHN. FYIBLE Event Handler, LAZRISBLE Stackfiz 4T 45 el # IR A MALIE 5.t T BLE Event Handler & 7EBLE SDK

JEAUITA © 2023 I EHB AR A IR A 7 31
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IRQIHIT 3 Cinterrupt Context) IR, KL K& A GEFEHandler H AT LLBCFERT FI#4E, EhanfH

FEXRBOAR] . TRIEASE; BN, KR RGEAT,

iz17.

S 3 BLE StackflISDK BLEAR B IG5y 4% B8 IE 5 1) )

BLE Eventsi%fECommon. GAP Management. GAP Connection Control. Security Manager. L2CAP. GATT
Common. GATT ServerfIGATT Client>k 325, %% HH GR551x SDKZZ fF ] FTH BLE Events.

Event Type

Common

GAP Management

GAP Connection Control

3% 4-5 BLE Events

Event
BLE_COMMON_EVT_STACK_INIT
BLE_GAPM_EVT_CH_MAP_SET
BLE_GAPM_EVT_WHITELIST_SET

BLE_GAPM_EVT_PER_ADV_LIST_SET

BLE_GAPM_EVT_PRIVACY_MODE_SET

BLE_GAPM_EVT_LEPSM_REGISTER
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

Description

BLE Stack init complete event.

Channel Map Set complete event.

Whitelist Set complete event.

Periodic Advertising List Set complete event.
Privacy Mode for Peer Device Set complete
event.

LEPSM Register complete event.

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.

IR © 2023 PRI TR B
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Event Type

GATT Common

GATT Server

GATT Client

Event

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
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

Description

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.
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.

IR © 2023 PRI TR B
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Event Type

Security Manager

L2CAP

Event
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
BLE_SEC_EVT_KEY_MISSING
BLE_L2CAP_EVT_CONN_REQ
BLE_L2CAP_EVT_CONN_IND
BLE_L2CAP_EVT_ADD_CREDITS_IND
BLE_L2CAP_EVT_DISCONNECTED
BLE_L2CAP_EVT_SDU_RECV
BLE_L2CAP_EVT_SDU_SEND
BLE_L2CAP_EVT_ADD_CREDITS_CPLT
BLE_L2CAP_EVT_ENH_CONN_REQ
BLE_L2CAP_EVT_ENH_CONN_IND
BLE_L2CAP_EVT_ENH_RECONFIG_CPLT

BLE_L2CAP_EVT_ENH_RECONFIG_IND

Description

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.

Key Missing event.

L2CAP Connect Request event.

L2CAP Connected Indicate event.

L2CAP Credits Add Indicate event.

L2CAP Disconnected event.

L2CAP SDU Receive event.

L2CAP SDU Send event.

L2CAP Credits Add Completed event.
L2CAP Enhanced Connect Request event.

L2CAP Enhanced Connected Indicate event.

L2CAP Enhanced Reconfig Completed event.

L2CAP Enhanced Reconfig Indicate event.

TR T AR YR 7 d ) D B8 75 SR S B0 A 75 [ BLE Event Handler. 140, U577 5t A 37 7 Security

Manager, W F] DUASEILNT B [P Event; 15 7= il H SCHFGATT Server(fii A S FEGATT Client, T 7] DAASSZILGATT

ClientX N [fJEvent. 45— ZXEvent B [JEvent Handlerth AN — € T5 B4 FSEEL, A E W T B 928 i BT b 20 1 A8

LEEvent Handler.
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i

K TBLE APIfllEvent APIffJ V%, 152 % SDK_Folder\documentation\GR551x API Referenceflls

DK _Folder\projects\bleH BLE/R I KA.

4.3.3.3 BLE_Stack_IRQ. BLE_SDK_IRQ5 Applicationf%iEE #1l

BLE Stack/2 Ik Ih#EIE A T WAR SEHIAZ 0, & L4245 {FBluetooth 5.1 Corefiiff (27622 HAFEEMD)
i, BLE_Stack_IRQEATHAN RG K m I  (sveall IRQEA e mthse) , LARIUEBLE Stack/™ 4% 4%
I8 Bluetooth Core SpecHil & I iz 4T o

BLE Stack )R 25 5 A48 £ il 2 AR S 5K (¥ BLE_SDK_IRQH W 7 1% H T b 2 b %50+ 42 1 FH Application S B
[FJBLE Event Handler, 4BLE Stack [°tR 2 s02% 388 i LA K2 #H OC 1l 55 504 2 3% F Application. Ik 35 7E1X 26 Event
Handler 1 S G B ERERT MV 55, B9 FER L 55 5652 B Main LoopElE FH 7 RFEH Ab B . FFRF AIfEH S

DK Folder\components\libraries\app queuefiit J\BLE Event Handler[r]Main Loopf&iFiff, BLFH A

F H ./ Application Framework. <75 H P 2FEHALEE 777k, 2% (GRS5xx FreeRTOS/R I Ft)

Application Application Application
@ SDIK EHLE Callback Queue Main Loop
I I <

app_queue_init

BLE_Stack_IRQ |
—_—

BLE_SDK_IRQ
BLE Event Handler

1 app_queue_pop
«—

1UAS 3|puBH

4-10 non-0S system schedule

4.4 % g [E

BLE ApplicationGl & 5E il LAJG, FF &3 7] H.#% i diKeil ToolbarsH 1] “Build” %40 TR . TIEMEE
)5, TELFEHR FMKeil 5\ListingsXffJ#MKeil 5\0Objects Ao mlA Ml it
) 34 o 3K 7P A S TR g [ 4 # TT LI ik GProgrammer T # B 84T, BARTI 2% (GProgrammerH P
MY o hexSCAFH AT DL I Keil T 5 R #3010 5.

JEAUITA © 2023 I EHB AR A IR A 7
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R 4-6 £RHVE
=L ik
ble_app_example.bin bR EE, AT GProgrammer TE N # B A BT .
ble_app_example.hex TN A [E A, AT E R Keil B GProgrammer 1E R & B AR IE AT .

4.5 T &.hex 32| Flash
MR UAG, R E TR A i hex SCAE R 83 Flash i, BAREAE BRI .
1. PigEKeil flashgmfE &%,

(1) E#IsDK Folder\build\keil\GR5xxx 16MB Flash.FLMXffF|Keil Folder\ARM\F
lashH.

(2)  AitfiKeil Toolbar+ ff] “Options for Target” %41l & , ¥JH “Options for Target ‘GRxx_Soc’ ” X
TEHE, 3 “Debug” FpZETH. fith “Use: J-LINK/J-TRACE Cortex” Al “Settings” %% .

B Options for Target 'GRxx_
Device l Target ] Output l Listing] User l CAC++ ] A=m ] Lirker Debuz |wtilities l
" Use Simulator ~ with restrictions Settings {* Use: |J—LINK!J—TRACE Cortex j Settings
[ Limit Speed to Real-Time
[v Load Application at Startup [+ Runto main() [ Load Application at Startup I
Initialization File: Initialization File:
| J |..'-...'-...'-...'-...'-build'akeil'-sram.ini J Edit...
Restore Debug Session Settings Restore Debug Session Settings
[+ Breakpoints v Toolbox ¥ Breakpoints W Toolbox
[+ Watch Windows & Peformance Analyzer v Watch Windows
[+ Memory Display [v System Viewer ¥ Memory Display v System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
|SAHMCM3.DLL | MPU |SARMCM3.DLL |—MPLI
Dialog DLL: Parameter: Dialog DLL: Parameter:
DCM.DLL [pChi4 |TCM.DLL [pCh4
[~ Wam i outdated Executable is loaded [~ Wam i outdated Executable is loaded
Manage Component Viewer Description Files ... |

[1]:4 | Canecel | Defaults | Help

4-11 DebughrZ 71

(3) TE4TTFIA) “Cortex JLink/JTrace Target Driver Setup” & 1+, &9 “Flash
Download” Jii. fE “Download Function” [X1&, JFf &% 1l LLi% EErase 5. IEFE
7 “Program” . “Verify” . “Resetand Run” . KeilZRiIAFCE {1

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 36
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Cortex JLink/JTrace Target Driver Setup

Debug | Trace Flash Download

~Download Function

LOAD " Erase Full Chip

ii % Erase Sectors
" Do not Erase

RAM for Algorithm
¥ Program

v Verify Starl:|0x300()0(l(l(l
¥ Reset and Run

Size: IOXFOOO

~Programming Algorithm

Description | Device Sizel Device Type

Address Range

Start: I

Size:

Add | Remaowe |

e

R

& 4-12 i%£#% “Download Function”

ERI7:)R

A NMirrorfi X, R Erase J7 2K BN “Erase Full Chip” .

(4) iy “Add” 4, 7E “Programming Algorithm” F1¥s INGR5xxx_16MB_Flash.FLM.

FEAUITE © 2023 FEIITTIC TR A BR 2 7]
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Cortex JLink/JTrace Target Driver Setup st

Debug | Trace Hash Download |

— Download Function RAM for Algorithm
LUAD ¢~ Erase Ful Chip ¥ Program
F§ © DeseSecos [ Verly Start: [30000000  Size: [0<FOOD
" Donot Erase ¥ Resetand Run
— Programming Algorithm
Description | Device Size | Device Type | Address Range |
GR%oo_16MB_Fash 1G Ext. Fash SFI 00200000H - 401FFFFFH

Start: I Size:

Add I Femove |

oK I Cancel Apply

4-13 3 NGR5xxx_16MB_Flash4mi2E %

(5) MCE “RAM for Algorithm” , “&5E L T IMEMPAT e FL b S 6] . “Start” fAME )
{8 N GR551x T RAM A EE G Ll “0x300000007 ,  “Size” HIAKEFKME Y “OxFO00” .

RAM for Algorithm

Start: |0x30000000 Size: IUxFOlJU

[&] 4-14 “RAM for Algorithm” & &

(6) mik “HhE” ., RAFRE.

2. F#E.hexff.

& 52 bLa, fidiKeil Toolbar Fff) “Download” 41 # ¥ hex X4 R4 F|Flashth . 115 FEL
Iy, KeilJ “Build Output” & I Eonun 45 5.

U0 358R:

FEHOIFEF, #FH MRS “No Cortex-M SW Device Found” ,  BEHHC 24 /1 m GE AL THEARIRES CEPIFIS 1 BEHR
B TREIEEIZIT) » BEEE FE.hecCh2Flasht . JF R #H T 25 FGR5515 SKH A “RESET” 4#, I
(AR A A il “Download” %40 ¥, T FECOCME.
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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: RCMTbl 0 @ EOOFF000

JLink Info: RCMTbl 0 [0]: FFFOF00O0, CID: B10SEQOD, PID: 0DOBBOOC SCS
JLink Info: RCMTbl 0 [1]: FFF02000, CID: B10SEQOD, PID: 003BBOO2 DWT
JLink Info: RCMTbl 0 [2]: FFF03000, CID: 00000000, PID: 00000000 22?
JLink Info: ROMTbl 0 [3]: FFF01000, CID: B10SEQOD, PID: 003BBOO1l ITM
JLink Info: RCMTbl O [4]: FFF41000, CID: B105900D, PID: 00OBBYAl 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 THER

4.6 3zt

Keil B2 ft 7 iRkas, SCRMUISAEZOR K. 2% SORP B B 6 M AF W7 s AN 2 AN ERAE T 5o T R B 38 7T B

FAZ M R B 4.
4.6.1 B 123

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

ERNARZ AT, 7B E LS. &diKeil ToolbarH ] “Options for Target” %4l &, FJJ “Options for

Target ‘GRxx_Soc’ 7 XJiHHE, i%d¥ “Debug” pra&I. & /ATl FIAH0 B, Al g fl RS 1 AE 2%

. BLE Examples A2 F R E LR R, AR 2B E W T -
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Options for Target 'GRxx Soc'

Device ] Target I Output ] Listing I User

" Use Simulator
[~ Limit Speed to Real-Time

¥ Run to main()

o] e |

[V Load Application at Startup
Initialization File:

Restore Debug Session Settings
[ Breakpoints V¥ Toolbox
[V Watch Windows & Peformance Analyzer

[ Memory Display v System Viewer

| cic+ | Asm

with restrictions  Seftings || @ Use: [J-LINK/J-TRACE Cortex

| Linker Debug |utilities |

;] Settings

[™ Load Application at Startup ~
Initialization File:

|..\..\..\..\..\bui|d\kei| \sram ni

Restore Debug Session Settings
¥ Breakpoints ¥ Toolbox
v Watch Windows

¥ Memory Display [ System Viewer

CPU DLL: Parameter: Driver DLL: Parameter:
[SARMCM3.DLL | -MPU |SARMCM3.DLL |-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
[pcm.DLL [pCM4 |TCM.DLL [pCM4

[~ Wam if outdated Executable is loaded

[ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

Cw ]

Cancel

I Defaults I

4-16 BLEIFIK 25
ERIANfE FH B initialization File: sram.inifESDK_Folder\build\keil H3xH'. JF& Al LA EFEEH1ZC
i, AT LCR iz R R H S TR H SR .

Help

(10 {52 AR

SDK_Folder’NGR551x SDKIFIHR H 5% .

WS sram.inih A& —HM K dr &, WA AT IR A 4.

M) “Edit...” FEHIT FFsram.iniXCAE . sram.iniff) ARG~ 40 R

/**

KK AR R AR A A A A A A AR A A A A A A AR A KRR AR A AR AR A AR A AR AR AR A A A A AR AR A A A A AR AR A Ak kXK

* 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 Ak kA kA Ak hA Ak kA hkh Ak kA hhk Ak hkhkhhkhkhk Ak kA hhkrhkhkhkhhkhkhkdAhkhkrkhkhkrhkhkrhkkhkxkkxkk*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 object file

LOAD 3L

1E “Initialization File” %, Mifi

JEAUITA © 2023 I EHB AR A IR A 7
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// Load stack pointer

SP = RDWORD (0x00000000)
// Load program counter
$ = RDWORD (0x00000004)

// Write 0 to vector table register, remap vector
_WDWORD (0xE000ED08, 0x00000000)

L1358 RR:
Keil SCHF4% J8 DL BT AT - 5 38 1 B R 28 i 2«

1. 4 “Options for Target ‘GRxx_Soc’ > Debug > Load Application at Startup” #{Ffe, HiXEFH &#E
A “Options for Target ‘GRxx_Soc’ > Output > Name of Executable” [

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

3. 34 “Options for Target ‘GRxx_Soc’ > Debug > Restore Debug Session Settings” & LT iEF, KEH
M. [{]Breakpoints, Watch Windows, Memory DisplayZ .

4. 4 “QOptions for Target ‘GRxx_Soc’ > Debug > Run to main()” #{i%&ei& g, mainkl KIAL
Tnitialization FileH, X8 8i< A EIATCPUTE S, H 2B Fmain() 4 215 T K.

4.6.2 BohER
SERRAASEC B 5, M diKeil Toolbarff) “Start/Stop Debug Session” %4l @ B[] H 451K .

LI 358 AR
LR “Connect & Reset Options” ¥4 “Normal” , 1] 4-17ffr7x . IXFEH] LR IE{EStart Debug SessionZ
J&, Rt T Keil Toolbarft] “Reset” &4, F2/PILREIERIEIT .
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Cortex JLink/JTrace Target Driver Setup

Debug lTrace l Flash Downloadl

J-Link / J-Trace Adapter SW Device
SN: 48306118 - IDCODE Device Name

Device: | J-Link OB-5AM32U128

HW: | V300 dil:| veada

FW : |J-Lin|-c OB-SAM3U128 V3 cai

Port: Max {si

|sMHz ] o)

o]
Auto Clk

SWDI | @ 0x2BA01477

Connect & Reset Options

Cache Options

Connect: |Normal j Reset: |N0rma|

W Reset after Connect

j v Cache Code
v Cache Memory

ARM CoreSight SW-DP

|
o]

Download Options

I~ Verify Code Diownloac
I Download to Flash

Interface TCP/IP Misc
MNetwork Settings
* USB ( TCP/IP .
1P-Address Port (Auto: Autodetect JLink Info
Scan ‘ 127 . 0 0 0
‘ JLink Cmd ‘
State: ready

& 4-17 L E “Connect & Reset Options” ¥4 “Normal”

HHFXIPA T BRI, BEBANFE RS X TMirrorfl b A — S 75 EANAMNE B A FH I,
#4.6.3 Mirrort& 20 N 11K

4.6.3 Mirrorf2 =, T~ AY1/EI

fEMirrorfizC R, JF R & W JU7E Application Firmware il # D1 F|RAM 5 ¥ & Breakpoint.

HZ

(05 RA:

45 Breakpoint# v B ERAMIMLIEVE [, Keil<>ff I Software Breakpoint L5 & T4 %2y (FHBKPTHE A & i[5
HiL) . &R E T BreakpointZ Ji, Bootloader#% Il Application Firmware%!|i% & | BreakpointfJHitik, 1%
otk FIBKPTHE 4K 2 # Application FirmwareZE 7, Applicationit TTIEAFE1ZMbE . S5 ARM Keil B 77 3
#4Breakpoints are not hit when debugging in RAM .

TF & 5 75 B AE Applicationffmain () FFEHAT 2 A 13 B Breakpoint, AR E LW :
1. fEApplicationfmain()EE—4T A BKPT (X) o /BRI UIT:

int main (void)
{
__BKPT(0) ;

app_periph init(); /*<init user periph .*/

2. fiiikeil Toolbarff) “Build” F%%H 58 B AL g 135542
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3. siifiKeil Toolbar(f] “Start/Stop Debug Session” %41l @, FUHHIR. BFHFIEHITIE, SfE/E BKP
T(0) o

4.  fEApplication 15 & HT 1T A .
5 % “F10”7 (EEARI “F5” ) HIPHUTEI N —%AR05, SRJ5 I & v BLIE & 77 R4k 2L R A .

“F107 & R PAT T —2MSAT; 12 “F5” RHUTIrA RIRABSAT. EIEF_BKPTHIIRE, Keil A AEM

4.6.4 it Ei Log

GR551x SDK3ZHF [ 5 S H1 7 s MB35 11 (UART. J-Link RTTEZARM ITM CInstrumentation Trace
Macrocell) ) #ithApplicationft]iiiLog. N7 EFF K& 1FH, GR551x SDKIEME " APP LOGHE R . i F 1A HLi
5 fE.custom_config.h 14T JF 72 APP_LOG_ENABLE, FAR¥HE I & 3 F 75 %t 77 UL & 22 APP_LOG_PORT.

4.6.4.1 {RRFEL

SERIE G, JFREETREEIEYIEN B, @idiiHapp log init () WHLogZ %, HMLoghi
HHE O JEMEFlushiz D 58 iKAPP LOGREH W) 4A 1k . APP LOGHR I S 5 AR ECE B Blprint £ () MAPP LOG
AP th i iLog, # I HIAPP LOG API, i&n] LA HLogdtl. #X. i iETr NESHR E R Log: A fE
Fprintf (), WA KLogZ 4% B INULL.

MR YR 3 B s B it 07 AN ], A B ASEER R PT aa A R 2 (BARTT ILSDK Folder\platform
\boards\board SK.h) , FVEMAHMNFIKIEMFlusheiZl, T2 K Ebsp_log_init(). PAUARTHIH 77 :0A
B, #OWT:

void bsp log init (void)
{
#if (APP_LOG ENABLE == 1)

#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

#if (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 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;
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#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

app_assert_init();

#endif

#endif
}

L7 354 8R:
*  app_log_init()#FE I AS TG LoghI b S 8. Loghin 4% LI AIFlush#% 1 . FArFlush 0] PAASTEME

*  GR551x SDKFEAL | APP LOG STOREMEH, 1ZAR IS 1K i Log 7 N Flash 1 LA K M Flash S5t o i FH 1A%
BRI 75 7E custom_config.h /4T 7T 7 APP_LOG_STORE_ENABLE. SDK Folder\projects\ble\ble peri
pheral\ble app rscs LFEHACE 7 i%Ih6e, H P 02 i THEACE 4 FHAPP LOG STOREM M .

s fiMprintf () % Application Log JoiE# FIAPP LOG STORERLH#H AT 774 .

2 FHUART i H 1 i Log ), 22 SEB H Loghin HH 2 11 FFlush % 143 7l Absp_uart_sendfllbsp_uart_flush. Hf
H I T app_uart5 A2 (app_uart_transmit_asynctz ) Loghinth 7730 54 Jyuart_flush$2 11, H T BT
I RAAE NP IR R SEREGE . XA O R HNER P ES,

2444 FJ-Link RTTELARM ITM#d1 H i Loghtf s CL SR 1 Login i 452 11431 9 bsp_segger_rtt_send() 1
bsp_itm_send(). XA N A LI Flushz M,

4.6.4.2 A E
APP LOGHREERWIIGA e i Ja ,  TF & 3 AT LS BAR YA AP H i Log:
«  APP_LOG_ERROR()
+  APP_LOG_WARNING()
«  APP_LOG_INFO()

«  APP_LOG_DEBUG()

AR T R K, TTapp_log f£lush () BECK A7 H I A HI ikLoghin T RAIELEES
Fi BT R G MR AR 1 il Log 4 b 4an 1 -

MBS FJ-Link RTT 5 Xt Loghtt,  HEFE/ESEGGER_RTT.cHh it &L
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| ] SEGGER_RTT.c

242 L=
243 J/
244 f/ RTT Control Block and allocate buffers for channel @
245 J/

P 246 _ attribute_ ((section (".ARM. at ©x00885800"))) SEGGER_RTT CB SEGGER_RTT;
247 //SEGGER_RTT_PUT_CB_SECTION(SEGGER RTT_CB_ALIGN(SEGGER_RTT CB SEGGER_RTT));
1AL

4-18 B ERTT Control block3 & F 11k 0x008050004L
LU IS 75 XT)-Link RTT Viewer#HATHCE , FC & 7 AW 4-19F17R .

EJ J-Link RTT Viewer V6.51a (beta) | Configuration 7 x

Connection to J-Link

(® USE [ ] serial Mo
() TCRfIP

O Existing Session

Spedfy Target Device

| CORTEX-M4 v |

Script file (optional)

Target Interface & Speed
SWD * |[4000kHz -

RTT Control Block
(@ Address i) Search Range

Enter the address of the RTT Control blodk,
Example: 0x20000000

| 0x00805000

Corcel

[&] 4-19 EZ & J-Link RTT Viewer
Hirp “RTT Control Block” HIA Bilid “Address” 77 zUfE7E, Hr AE AT IE I & 1) 9w 1% TREAE B . map it 5
SCHEH “_SEGGER_RTT” S5 HMARIMIBERIREL, i NE PR . 1% K 4-18%E 77 sUAIEE T RTT Control block - &
T hkox008050004, I I B H AT HEE A HLEE “0x00805000”

store_rssi_addr 0x00804538 Data 4 11d_test_patch.o(.data)
preamble_arr 0x0080453¢c Data 8 1l1d lcp.o(.data)

tx_power_cs_tbl 0x00804544 Data 28 11d lcp.o(.data)

CRC_TAEBLE 0x00804560 Data 1024 11d lcp.o(.data)

CRC_TABLE_7 0x00804%60 Data 512 11d_lcp.o(.data)

_SEGGER_RTT 0x00805000 Data 120 segger_rtt.o(.ARM._ at_ 0x00805000)
5_pwWI_env 0x0080559¢c Data 84 app_pwr_mgmt.o(.bss)

5_uart_env 0x008055£0 Data €16 app_uart.o(.bss)

[&] 4-20 3XBYRTT Control Blockitiit
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L1 352 8R:
¢ FHGCCYm ¥R, T4 4-18128%, J-Link RTT Viewer®RTT Control BlockMh il A4 13 T F2 AE A .map e i
YA “ SEGGER_RTT” ShkARHhhL .

4.6.5 {¥ FGRToolboxifiz

GR551x SDKH2L T A 1 1 GR551x BLE. A [JAndroid App: GRToolbox, 1 FSDK folder\tools\GRTo
0lbox\GRToolbox-Version.apks ZApp AL T W N DhRE:

e EMAMBLEFFFNERE, STcharacteristicsiLE .
s Fp#fEProfileff)Demof&7~, filffiHeart Rate, Blood Pressure%.

*  GoodixH & XN HFEF .

LT © 2023 RIS A A IR 22 7] 46
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5 {£ FHGCCH &I

GCC (GNU Compiler Collection) #&HGNUF K —EFFIRGmIFARLE, HEE T EHRMMmER, X
FELinuxFlWindows#:1E &%t .

MERT=Y: )P
Linux & AT i A 221315 FH Ubuntu 16.04 2 2 )5 BILTS AR

ZIGCCUL KA GCOIT A BEHEAT I R AR B 2 PN 7%, A1 2% (GRS51x GCCHI Tt -

LT © 2023 RIS A A IR 22 7]
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IAR Embedded Workbench IDE for Arm (IAR EWARM, LA RfiEFRIAR) 2 HIIAR Systems 2\ 5] I & F4E AT
KIEE (IDE) , ZHFWindows R %t. JT & 1T LLAIARE 77 WG T 3 22 IAR 22354, T {4 FHIAR for ARM
8.2.22 M DL I JiA,

L AEIAR L LA FIARTE RIS AT & AR B 2 VN2, W 5% (GR551x IARF PP F)
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7 RIBFNLERR1E

#* 7-1 RIEMGERET
B DR
ATT Attribute Protocol, JEMEIMZE
BLE Bluetooth Low Energy, fRIIFEHF
DAP Debug Access Port, AR A
DFU Device Firmware Update, £ &l 557
GAP Generic Access Profile, 317 A #3E
GATT Generic Attribute Profile, 1 F & HyE
GFSK Gauss Frequency Shift Keying, =g
HAL Hardware Abstract Layer, {444 )=
HCl Host-Controller Interface, F-Al-f% 240
loT Internet of Things, #JEEM
L2CAP Logical Link Control and Adaption Protocol, 1% %544 142 ] 5 1& i il
LL Link Layer, HEH)Z
NVDS Non-volatile Data Storage, 3F 5 2 M BB A7 i
OTA Over The Air, FJGZ&AE4
PMU Power Management Unit, LR E T
PHY Physical Layer, )32
RF Radio Frequency, 54
SCA System Configuration Area, RAALE X
SDK Software Development Kit, {77 &K T. A £
SM Security Manager, %4 A
SoC System on Chip, F &%
XIP Execute in Place, F LHAT
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