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RAVRFR T T35, DA B R AR DIFERE T (Bluetooth Low Energy, BLE) iff.

EEXER
ARICEH T LA
*  GRS51X
*  GRS51xJF R A B
« GRSSIxMHA N 7

© CETARND

hR A< 15 BH
AP FEARAAT, R RLEI b 2 51 NGR551.

(ESARTRES
[I7F: HHA BITARE
1.0 2019-12-08 IR KA
1.3 2020-03-16 TR RAMELJEER” | “Hitifillog” ZHHiA
BB “TEAT RS R RS “fEEESMUR” . “GRSS51x SDKH LM . “f# FISDKIT
1.5 2020-05-30
KR EZATHA
1.6 2020-06-30 itk “scA” ZHATRE. EH “RAMALFEH” &4, B3 “HihiHillog”
1.7 2020-08-30 BB AT Bl RS
o HEH “MirrortE N HIRAMAT J7) 7 T Mirrorf& U RAMAT 2 . #it “App Code
Execution Region” Bt ML IR {8 B E 7715
1.8 2020-09-25 ) ‘ X )
o HH “NEk.hexXfhFIFlash” &, GR551x_8MB_Flash. FLM A4 #ESDK AL F i 7 i %
By BN L hex U FE P L) “No Cortex-M SW Device Found” R 45 B
o flifk “NVDS” FEAT LT NVDSHHAE . T Hridx i EU{E Y5 Hl H0x0000 ~ Ox3FFF
1.9 2020-11-25 o HEIN “PCEcustom_config.h” AL EZEL, BFE: 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 “MESE” . “BIHIGIL” F CfERTE” =ATFE
2.1 2021-01-27 itk “#rHiiAiLog” FATA “Hd B custom_config.h” &5 AR
2.2 2021-04-15 ST AR RLE A BT A AL R
2.3 2021-06-22 EHT “Tc B custom_config.h” F i custom_config.h 1S
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2.4 2021-08-20
25 2022-02-20 .

ES

B “faiN” E=A, HriGR55151ENDURIGRS515I0NDAI: Ff
T “Md B custom_config.h” i custom_config.h 1125
TR “faiN” FT, HIEGRS513BENDUE:

&0 “H B custom_config.h” 24 i I S5 ik

&4 “Tic B After Build” #5745 FF AT & After Build 2D 1R

B A R BT e [ R AL R B AR

&R “ T hex - EFlash” F 715 H T 3. hex U1 EIFlash 45 AE 20 R
FRAESDKEEHT, 1Bk “Hik” ZEATHM &
P “fERHGCCH KRR Al “MEFIARFF R IR F1y
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8.6.5 [0 ] GRTOOIDOX TR vttt e et e et e et et et e e e e e e e e e e eeeeee s sesee s s s s s s sesesesesesesesesesasesesesesenasanas 43

R Tl 0y 2 a0 VSRR a4
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GR551x R 41t i /& GoodixfE Hi ) 32 ##Bluetooth 5.1 LB IFEE 4 L RSt (SoC) 5 F, ATLAELE N
] %% (Broadcaster) . M%ZHE (Observer) . #MHEI# % (Peripheral) FlHdii3i4% (Central) , JF37HF Lk %
MAGCKIHERNH, AT ZNHTEM (oT) FIERE 5 F s &

GRS51xZ 1|4 HI LLARM® Cortex -M4F CPUS9H%Ly, £ T Bluetooth 5.1HMSUR . 2.4 GHz RFUCR L. H 17T
PFEAEE 2 Flash. RAMUL K2 Z Fh4hi%

GRS51X R AL Fi CHfEH Z O RIS =i (R 11D, JFRF ATARYE T H 7 ZLE R S & 0

Fo
# 1-1 GRSSIx RTINS FE 5 KA
GR551x
GR5515IGND  GR5515IENDU’ GR5515I0ND | GR5515I0NDA GR5515RGBD GR5515GGBD GR5513BEND GR5513BENDU
£
Cortex®— Cortex®— Cortex®— Cortex®- Cortex®—
CPU Cortex®-M4F Cortex®-M4F Cortex®-M4F
MA4F MA4F M4F MA4F MA4F
RAM 256 KB 256 KB 256 KB 256 KB 256 KB 256 KB 128 KB 128 KB
Flash 1MB 512 KB N/A N/A 1 MB 1MB 512 KB 512 KB
Bk QFN56 (7x | QFN56(7x7 | QFN56(7x | QFN56(7x7 | BGA68(5.3 | BGAS55(3.5 | QFN40(5x | QFN40(5x5
(mm) 7 x0.75) x 0.75) 7 x 0.75) x 0.75) x5.3x0.88) | x3.5x0.60) = 5x0.75) x 0.75)
I/O¥ & 39 39 39 39 39 29 22 22
(1 {58 B

*  GR5515RGBDANERE T i It H 1EAd o
*  GR5515IENDU. GR5513BENDU N & % [k Flash, iZFlashf¥)fit #1765 F 41.65V ~ 3.6 V.

*  GR5515I0ND 34N & (BLAYE3.3 V) Flash, GR5515I0NDASC R4 %8 & (A yEE N1.65V ~ 3.6
V) Flash,

1.1 GR551x SDK

GR551x T & T. B4 (Software Development Kit, SDK) JNGR551x £ 51SoCHE it 4= TH B34 &K 3%
Ffo Z T HAH 4 TBLE (Bluetooth Low Energy) Stack API. System APl #MAIXBIFEST . hex A4 AN T 2K,
T TR R BIAHS USAH SR ) FH P SR 48

RSP L RFIIGR551x SDKARAS,  i& F T-GR551x R 4 I AT A 08 Fr o

1.2 [RIVFEBE T ik
IREEIEF (BLE) Priltikiyektu e 1157 .

JRBUITAT © 2022 PRYINTHIC TR I 03 A7 FR A 7 1
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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 BLEWMY #5244

BLETMX AR HFE 2% (Controller) . FEALEEHIHEIT (HCH) FIEHNL (Host) .

¥=#128 (Controller)

Y)#ZE (Physical Layer, PHY) 3Z##1 MbpsH12 Mbpsf & M Bk3HGFSK Cayiiifs sz B4 (RF)
AE.

BERK 2 (Link Layer, LL) , #E61&RISHAURAS, WA DAE T N AeRE, R3S 7 SR AH
HYJ#e: Standby, Advertising, Scanning, Initiating@{# Connection.

FHEHIEO (HO)

EHLFEHIEE ] (Host-Controller Interface, HCI) $&f T Host 5 ControllerZ [B] FHAE . %% 112
FISEEL AT LR B4 1, tA] DU AR v RS 4% 11, HLUWIUART, Secure Digital (SD) B{USB. HCI
commandsFleventsifi i1 iX N [ JZ 7E Host 5 ControllerZ []4% 33 .

E#1 (Host)

1B AR PR I AERC B (Logical Link Control and Adaption Protocol, L2CAP) A FE#At T 25
. BB S EARS, IFH SRR v 1 B 8 1E

ZEEME (Security Manager, SM) & X T HCXT AU EH 4> R T7v%, N B PR AN N 2 $2 A3t
it 2 Bty P 22 4 i B FVEL B A H ) ) BE

BV RFTEZE (Generic Access Profile, GAP) A _FJE N A FlIProfilesE AL A1 I AR 8 3 38 B2

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

JE I WUZ (Attribute Protocol, ATT) & SC 1 Ak 55 v A% 1 iy 8] P Al 55 4 <2 B 1

WA EMHTE)E (Generic Attribute Profile, GATT) JETFATTHMYZ b, B X T —&RFIHTGATT
ClientfIGATT ServerZ [B] iR &5 #0885 BB E AR, ft EZEMHH . ProfilefliService#t 174 F .

FEAUITE © 2022 GEITTIC TR 0 PR 2 7] 2
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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. L2CAPFIGATTI ]It 7£ Bluetooth Core SpecH . JLAtIBLES ] )2 Profiles/Services Hi i i] LA
TEGATT Specs UL %K. BLEMN. FH AJ B84 H 3| HJAssigned Numbers, [IDsF1Codes#B%17EAssighed Numbers U1 i .

AT © 2022 FIINTHE RSB A A R A 7
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GRSSIXRINFEIE T AT &

2 GRSSIXRTHHE I F 4N T &

GR551x SDKA&— 5 T-GR551x:ts Fi & IR DIFEIE 2 N H - R Ik &4, FHEBLE 5.1 APl System
AP AN BRENAPIE 11, FEERAE T 3 & A F A NS N 7R 5] AR AN 5 W SOR . S T & 3 T DA

T GR551x SDK )75 T A2 AT BRIH P i T A R AR o

2.1 fE {5244

GRSSIXIBEHE R UI T o AR EA G A R BR, HZMITRAITTRES % (GR551x Datasheet) .

Bluetooth Subsystem

RF Transceiver

]

PA—— PLL

I ;
LNA —— Mixer —BB — ADC

— Dig.Front End

Bluetooth LE

Communication Core

Bluetooth LE

Packet Buffer

< ARM® Cortex -MA4F: GRS51x SoCis [ Gl b EE (CPU) . BLEM S kR Al Applicationf UG &R iz 1T
TEZAE TR S |,

*  RAM: BENLFEUZfESS, RGP HATI 35 N 725 .
s ROM: WiZfffit#%, [E1k 1 Bootloader, BLEWMMAR KIARA:EE >

*  Security Cores: %45 T, FEAFETRNG. AES. SHAFIPKCERARH, HRAL T XN
FH P R B Firmware AT A5 (TR . XT38 Firmware AR I8 2 38 - ROM HH (1 22 4> J8 Bhim R 52 R 1
(Bluetooth SPECH 5 2 4 AH K B 1157 #7042 B &% T Communication CoreHH A i, EjSecurity

Core 5%) &

*  Peripherals: GPIO. DMA. 12C. SPI. UART. PWM. TimerZsffiff .

*  RFTransceiver: 2.4 GHzS#i{E S UK 25 .

e Communication Core: Bluetooth 5.1/ FIZEH| 2K Z . B WA AR 52.4 GHz S i1 2

ENibEeau e

*  PMU (Power Management Unit) : FLIFE BTG, &% RGEBIR AR, RN E S 4R 2

Modem MAC
DC/DC
Power  Memory/State SRAM Flash SPI  UART QSPI Timer
Sequencer Retention ARM®Cortex®-
LP LDO MA4F el
ROM Cache 2C GPIO 125 U
Timer
Sleep Osc. i g Wake up
ways-on " 150781 System
Domain Security Cache Ctrl. Flash & XIP g PWM ADC ey
RTC LP Comp. Cores Ctrl.
PMU Subsystem MCU Subsystem
[&] 2-1 GRS51xAE {4 2244

RIS ATIRAS, WESHDC/DC. 10-LDO. Dig-LDO. RF SubsystemZ5 il 24,

WAL © 2022 FINTHIL TR B G PR A S
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*  Flash: EPEALN T AEAOFlashfF 80, FTA26 P AR NS, SCRe P AU Rigqr ik

(Execute in Place, XIP) .

2.2 S5
K] 2-2 /@7~ T GR551x SDKII AR {LE 4L

Software

Application

I A

GATT Services/ Driver

Service Clients

A
SDK I
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 GRS51xER 5244
. Bootloader
SIS, ST RIS, R8I R BN R o
. BLE Stack

{RIHFEWE T VAR SEBAZ O, HHAEH 8 (Controller) « FENUIEHIHEL (HC) FIEHL (Host) ML
% (£9#5LL, HCl, L2CAP, GAP, SM, GATT) , X fFBroadcaster. Observer. PeripheralfliCentralffj
t,

«  BLESDK
B R T EA, $4E5 F14 F SDK BLE APIFISDK System API.
°  SDKBLE API3F5L2CAP. GAP. SMFIGATT API.

°  SDK System APIF&HE T XT3 5 e E i /7 fi 24t (NVDS) . Firmwaref+4% (Device Firmware
Update, DFU) . FRZtFEJEE FE LA FH RS0 42 O IAPLE o

. Application
TESDKELH, $fft 7 F 8 WEE A RAMORE TR, AR TR R A E & ik e 09—t ey, AP
Al PAN R A s AT A . 6 R A R H . SDKELH ) GRToolbox (Android) 4t T
XN I EhEE, T A P A

JRBUITAT © 2022 PRYINTHIC TR I 03 A7 FR A 7 5
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. Drivers

ANE IR BN ER 4> FIAPIE X B . 5% T DriversHIVEAINT 2, 5% (GR551x HALK LLERSH P F
my .

2.3 FhEESARET
2-3J&7R T GR551x R FlISoC A7 fifi s LS

1.RAM(0x0083_FFFF) is aliasing /" oxBoO1_FFFF
memory of RAM(0x3003_FFFF). / BLE_APB
/ 0xBOO1_0000
// 0xBOOO_FFFF BLE AHB
2.Flash(0Ox037F_FFFF) is aliasing ,/ 0xBOOO 0000 =
memory of Flash(Ox017F_FFFF). /
’ 0xAQ01_8FFF
/ Present
,/ 0xA001_8000
/ OxAQ01_7FFF
/ TRNG
J/ 0xAQ01_7800
, 0xA001_77FF
/ KRAM
’ 0xAQ01_7000
// OXA001_6FFF
"""""""""""""""""""""""" EFUSE

0xA001_6000

. OxAQ01_5FFF .
Devices HMAC Devices
0xAQ01_5800
OxAQ01_57FF

N AES
0x3003_FFFF \ ey
| \ OxAOO1_4FFF
0x3000_0000 RAM SRAM AN PKC
X . 0xA001_4000
\ 0xA001_3FFF
\ DMA
N 0xA001_3000
OxAOO1_2FFF
\ =
0x037F_FFFF \ GPIO 2
2 \ 0xA001_2000
Flash AN OxAO01_1FFF GPIo 1
A\
0x0300_0000 \ 0xA001_1000
\ OxAOO1_OFFF
AN GPIO 0
0xA001_0000
0x017F_FFFF AN 0xAQDO_FFFF APB
\
Flash Code \_ OxA000_0000
0x0100_0000 A
0x0083_FFFF 2
RAM
0x0080_0000
0x0007_FFFF
ROM
0x0000_0000
Memory Map

[&] 2-3 GR551x 77 fi& BE A5t

(035 BR:

*  GR5515&%1SoC:
RAMA7fi#%: 0x3000_0000 ~ 0x3003_FFFFI0x0080_0000 ~ 0x0083_FFFF, }t256 KB,
Flashf#fifi: 0x0100_0000 ~ Ox010F_FFFFE{0x0300_0000 ~ Ox030F_FFFF, 31 MB.
GR5515I0NDA$ F #1BQSPI Flash.

*  GR5513S0C:
RAMA#f#: 0x3000_0000 ~ 0x3001_FFFFE{0x0080_0000 ~ 0x0081_FFFF, 3£128 KB.

Flashf£fi%: 0x0100_0000 ~ 0x0107_FFFFE{0x0300_0000 ~ 0x0307_FFFF, 3L512 KB.

AT © 2022 FIINTHE RSB A A R A 7 6
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2.4 Flash 77 {iRRET

GR551x:8F 4 T — AN I XQSPI 2 322 11 1) AT BE [ Al Flash 7265 2% . i%Flash 3 | 5 F4 KB K /MEIFlash
Sectordlli%; Wi L MRIEAFIFIN S, 2 A F H & A7 X 35

F 2-479GR5515 L7 W 37 5t I Flash A7t A7 &

End of Flash
Non-volatile Data Storage (NVDS)

NVDS_START_ADDR

Unused Space

User App

0x0100_2000

System Configuration Area (SCA)
0x0100_0000

2-4 FlashZ 75 /5
*  System Configuration Area (SCA) : RAMEX, FEMHTHHAGHINISHMERGEE.

e User App: Application Firmwaref#fif X 1%

*  Unused Space: 7SN [X38. FFRETLLEATMA I ZX . than, EDFUAZLEFEH, HUnused
Spacellfi i £ fi#s #7 f] Application Firmware.

*  Non-volatile Data Storage (NVDS) : IE5) J M EudE A7 4% X 1

(0358 RR:
NVDSHER 2 7 I Flash 15 )5 — AN X (Sector) o R tH AT DAARHE 7= St R Flash A F AT &y, & B HENVDSIF S
GEHHE DL K BT o5 s X A, BAREC B 57145 %4.3.2.1 i B custom_config.h.

R NVDSE AL 75 ZEFIFlash 5 X R AR M hE X0 55

2.4.1 SCA

System Configuration Area (SCA) 17 F-FlashJHJ % {~Sector (3£8 KB, 0x0100_0000 ~
0x0100_2000) . SCATf7-Aif | R4 Ja shidt R4 AR & DA S HoAth RSt HC E 240, SDK toolchainB58: T A &R
P P B B S custom_config.h (#£1%: Project Folder\Src\config) AESCA Image, FHKHES
FISCA, Z#4.4 £l 1F. & 2-54System Configuration Areaffi Jj »

L {5 BR:
Project_Folder vy TR HIHR H 3.

JRBUITAT © 2022 PRYINTHIC TR I 03 A7 FR A 7 7
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Z
=

/35568

0x0100_2000
Boot_Info
Backup
(0x1000)
0x0100_1000
Boot_Info
(0x1000)

0x0100_0000 L 400B

A
g Enc:Hmac(32B)

UnEnc:Free

Reserved

DFU Config Info
(44B)

Img_Info_10

(40B)
Img_Info_1
(40B)

Reserved
(32B)

Boot_Info
(32B)

b

Boot_Info sector

w» DFU Disable Cmd Info(4B)

UART Info(128B)

ADV Name Info(22B)

NVDS Init Info(8B)

Comments(12B)
Boot Info(24B)
Version(2B)

Pattern(2B)

Reserved(8B)
Boot Config(4B)
SPI Access Mode(4B)
Run Addr(4B)
Load Addr(4B)
CheckSum(4B)

APP Size(4B)

[&] 2-5 System Configuration Area#s J5

Boot Config(4B)
SPI Access Mode(4B)
Run Addr(4B)
Load Addr(4B)
CheckSum(4B)

APP Size(4B)

*  Boot_Info5Boot_Info Backupf#fii 7 #H [R5 ., Boot_Info Backup/&Boot_InfolJ %1/
o fEAEZ MU, Bootloader£xERiA MBoot_InfoH 3K G 8115 B o

o {EZAHR N, Bootloader£ it EBoot_Info, W1 Boot InfolIh ANid, M<K EBoot_Info

Backup, 3fMBoot_Info Backup™ 3REL = 515 8 .

*  Boot_Info (32B) X H{7-fif [ Firmware)Hd3{5 5, Bootloader= MR w5 2015 5., RIGABkE:

Fl|Firmware N M ik o

°  Boot Config N RGN EE S -

°  SPI Access Mode SPIVi M /7 L B . NARGE ECE, H Bk B,

°  Run AddrANFirmwareiz 7k, custom config.h*H [\JAPP_CODE_RUN_ADDRX} M o

°  Load Addr AFirmwaref7figdthil, Scustom_config.h™ FJAPP_CODE_LOAD_ADDRX] W .

° CheckSum NFirmwaretZ 31, A Firmware5, HISDK toolchainEH sh&E H .

°  APP Size AFirmwarel]Sizef5 5., 4 j§Firmware/5, HSDK toolchain H a5 H .

*  Img_InfolX B A7 it T i %2 10 Firmware )5 E.. 24 1# HH GProgrammer s #Firmware . f# i DFUFt
ZiFirmwaref, Firmwarefd B &8 76 2limg_InfoX 3 .

° Comments AFirmwareffid (5 5., SCFrx 2 120FFF. A RFirmware)5, SDK toolchainfd

HFirmware X 4 4E N CommentsfZ E..

> BootInfo (24B) AFirmware/i sl 5, 5 _FiABoot_Info (32B) 124 Byte#H [,

°  Version NFirmware R &A1& 5., Hcustom_config.h ' VERSIONXS I o

JRBUITAT © 2022 PRYINTHIC TR I 03 A7 FR A 7
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o Pattern A[d] E1EHO0x4744

DFU Config InfoX 3847  ROMHDFURER AL EF S, FF k& o] LLid i i FHAH BN APISR B 2012 [X 3
B, M & DFURER

°  UART Info ADFURRERFFJUARTHf CIAHSCHC B, GFPIRELL . BHFR . GPIOML & 4.
°  ADV Name Info NDFURRER T FEAHCIC B, BIRIRSA. T #H4. JTIRKE.
> NVDS Init Info DFUIRIRFINVDS RSt I WISA L L B, SFRIRASAL . NVDSIX IR/, g tiht .

°  DFU Disable Cmd InfoijFUi‘%ﬁ%E’]DFU ARSI E, SF5IRANIADisable DFUCmd (2B, WE
¥ F NBitmask) , AJIE T 1% B Disable DFU Cmdf{E 622 F FE LS DFUA 4.

HmacX I A7 1 Hmacke Bl . IZXIANAE Z 2B A KT ReB, 2530 (GR551x[H
fEInE &R .

2.4.2 NVDS

NVDS& — AN R JOZ BB RS, CHKB T Fashi@ {22 (Flash HAL) . HA7Ff#E T Flash, $e
IR A2 E K. NVDSERIAE HIFlashiiJa — M X (Sector) 1y XI5

NVDS R Guil & A7 fil /N, ol an s FFE P IORC B S50, BERE . IREFAH P E B4 . BLEMM Rt S
5 FINVDSAZfifs 1% % 48 7€ S5 540

NVDS R4 B A DL e

BNEEIT (TAG) A ME—ITAG IDH TAR IR, 27 0T AR PETAG 10X 2 19 25 AT s U 5
R, AT BB L .

BEXS Flash 77 A BRRFEREAT TARAL, SCRAEBUERR . Word X 5. 4 Fi S BN 5 14l .

T DX K/ NI U bl T BC B, Flash A7 X LASector N LA, — A Sectorff) K/ N4 KB, NVDSAE
fig X 3k A C B VA T Sector; L B A AC 4G Hiu kit 2444 KBXS 55 .

NVDSHEAE T LR TN B AP T4 VE Flash /R (1) E 5 5 M 54 .

%2 2-1 NVDS API
it sk
uint8_t nvds_init(uint32_t start_addr, uint8_t sectors) HIEEALNVDSTE FH [ Flash Sectors.
uint8_t nvds_get(NvdsTag_t tag, uint16_t *p_len, uint8_t *p_buf) MNVDS 3352 H taghs VR B 58

B AR S NBINVDS I Ftaghn il . WX AMtag M E

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

£, MBI —NHTHT

uint8_t nvds_del(NvdsTag_t tag) MIBEENVDS F tag ks iR FI B -
uint16_t nvds_tag_length(NvdsTag_t tag) FHUFR E Tag I BHE K .

NVDS APIFITEA 5 HH 15 2% (GR551x APl Reference) , BREIZEANVDSK I (fi7T°SDK Folder\com
ponents\sdk\gr55xx nvds.h)

NVDSA i £ s ik X an &l 2-6 s :

AT © 2022 FIINTHE RSB A A R A 7
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8 bytes A1 E 1024 bytes
Data Header Data
2-6 NVDSTEfEHIEIZ N

¥k (Data Header) ¥ 2-2 fiRs:

3% 2-2 Data Headerf& =\

Byte Name Description
0-1 tag HifE i taghr il
2-3 len EVEIRNE
4-4 checksum HH Sk AR B A
55 value_cs Hlls R g AN
6-7 reserved TR 7B

(0 35 8R:

BLEPMM ARt 2 {F FINVDSFEfif— 2L S5, K A A WNVDS /e Flash77-i# [X 45 . GR551x SDKZxHR 4

fd FFlash Memory i J5 —1~Sector{E INVDSS FH A7 i X 38, AT I8 B M custom_config. h LA H 1]
4*NVDS_START_ADDRAINVDS_NUM_SECTORKC B NVDS [X 15 (1 E 4 bk A1 5 FH A/ o BLEWIMSUAR A Application3t:
EAHFE FINVDSF X IR, (HZTAG 1D 4 2 (A3 R 70 AR 2000, FF k3 R Befd FH 73 B 45 Application [ TAG

IDiT %4 25
*  Application % Zifd FINV_TAG_APP(idx) K 3 HUN FH 27 2085 ITAG ID. i%TAG ID#E FHENVDS APII S 4L .
*  Application N AEKidx BLHEE/E UNVDS APIFFI S . idxHU{H 75 [l /£ 0x0000 ~ Ox3FFF.

TEApplication s —XIZ TR, F A& vl ] T FE.GProgrammar¥% BLE B iU A1 Application BT FH I TAGH)
UH1E S NFINVDS. USRI K A8 F GR551x SDKERAE IINVDS X 381 22 [ 17 #5 7E NVDS X 3kt df th bk, 1
i PR GProgrammar 1 iINVDS X i 4y i it B 5 custom_config.htf 5 SCIINVDSIX SE df i AR R . 9%
TF-custom_config. nFINVDSIX Ik 4 il L B, £754.3.2.1 IiC B custom_config.h.

2.5 RAM7Z{i A 5

GR5515/JRAM ~256 KB, jtEffitiht y0x3000_0000, H111/4N A FEER (RAM Block) ZH8 (4 AZEERI K
/N8 KB, AR NAFERINK/N 32 KB) o BEANRAM PN A ERES AT e E02F S S 4T I /2 P FEL IR

[ 358 RB:
GR5515 ML 4fi Hi11:0x3000_0000 /1 RAMER AL T — /Nt 4 ik A/0x0080_0000f] Aliasing Memory, LIE 2-3. U
FARHS ()32 47 Hi bk 7E Aliasing MemorytiiEJa F,  mT DU ERAAS/ERAM A 132 1T B . GR551x SDKHRAE i fig

1ZAliasing Memory .

256 KB RAMAF-fifi fii & W1 ] 2-7Ffroi :

AT © 2022 FRIINTHE RSB AR A IR A 7 10
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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 RAM7Z1i£% /5

TP T T L B WExecute in Place (XIP) #REMirrorti . TEAMECE /755 %4.3.2.1 i
E custom_config.hJ1[¥] “APP_CODE_RUN_ADDR” . iXPMFiZ T A A [F [KIIRAMAT 5 -

* 23 BFEITERER
EITRR 3%
F BIgATa, F P BRI AEETE v B FlashZS (8], F2/508 4725 (B A0 N 4823 (8] AH
o RGN FHEECEE, J@idcache Controller B 3 MFlash 2 AN FRIZ T -
BHRIBATIES, H A NP A Flash 0], F27 10817 2 0w LAERAMZEE
Mirrorf& ], EREFF R BL SERRSERIA, KR WA BFlash 2 [0 & 2RAM A
8], FFPkEEBRAMAHHETIZAT

XIPRE

(1358 RR:
T XIPRE B AT I 75 B S Ml Flash, K124 R (38 1T ThAE 208 5 T Mirrorii 2

2.5.1 XIPFRT HIRAMTL B
2-8 9 XIPBET I LT RAMAT SRS, T 45 55 11T LAHRAR 7 i 75 Bt FC AT 1 2

REUITE © 2022 IRYITHIL TR B B PR A 7 1
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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 XIPIER HIRAMA /5
XIPEL A 7 FoVEE ARSI b B 4234 T Application I ARES, AT ikApplication B H 55 £ (IRAMA ££ . 1E
HEAT Flash B8 BEEA, 75 Zoe AIXIPAE R, S ECPUTETE M Flash HELHG . [RIUL, 7E 4 PR EE RIS 24 0K Flash 3R 5
RAGIE 4T b 52 ] ZRAMZS [H] . EGR551x SDK 7R A2 Al fif F fScatter S, 32 L T RAM_CODEX 1%,
Fig 7 ALz 4T b ZERAM AP RS . HEAR A [A], RAM_CODEIX 15 (5 FH IyRAM Block v 4k -T-Retention R 4%

[ 354 RR:
TF & ASBE M Scatter SCAE R IR “RAM_CODE” B, KT-Scatter CAFHiR, 1525%4.3.2.2 Bl BAF #5475l o

2.5.2 MirroriZ 1\ IRAM7 |5
29 Mirror i i) BLRIRAMA 55, TF 25 2 7T UM 2= 5 5 sR X BLHEATAZ 2

FAUITE © 2022 RYINTTIC TR A% (A BR A 7] 12
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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 Mirrori& 3\ IRAMT 5

Mirrorfi A7 J&) fo VFERAM HH AT Application AR . &5 EHZ G, AR A 3RS . Bootloaders:
4 Application 4 %AS M Flash 1 & #1244 S “App Code Execution Region” FIRAMEBL . FIE R AR = e 85 1 4 e il fs
BN BMAZ . AU IS BT[], Bootloader AN 2= HF & il Application AR5 2 %44 “App Code Execution
Region” HJRAMEZH .

“App Code Execution Region” EX {2407 B Hcustom_config.h 1 [¥]%:APP_CODE_RUN_ADDR¥E. T RK#H
7 ZLR Y Applicationff].data il bssSE B 1 L, R E AU 32 17 ik APP_CODE_RUN_ADDRIMi, 8 4 5 1kt
HEAL ) bss Bl st il AL () Call Stack Btk B8 o I K & FTARYE. map SCAFRIRAFRAM S BU) 73 AT 15 40 o

HVUT & 2 8 FIRAM Aliasing Memory il (0x0080_0000 ~ 0x0083 FFFF) K%
E APP_CODE_RUN_ADDR. # HHIIRAMEXH &, & LIEMER <t Merror RN ESAE, I K EHILFF
PRis 58 A RAMBL B S 15 I

2.5.3 RAME R ETE
£—/"RAM Block 7] LLAL F- =Rl A A A HELYEUIRZS : POWER OFF. RETENTIONE(FULL.

*  FULLX N T R GtActivelR A, MCUT] BL3EATRAM BlockE S o

*  RETENTIONEZEH T R4iSleepih s, AbTiZHIFIREGHIRAM BlockHH BB A S LR, RS
MSleeptRZS K 3| Active 251F F

* QT POWER OFFIRZAYIRAM Block & i, i TH ARSI &= £k, 7 A IRIT TR T .

FEGR551xH1, HIFEHHFIT (PMU) £ RS A I ERINTF S T A& HRAMEE Y. GR551x SDKH 24t 1 58
% WIRAMEE YR FEAPI,  FF k3 ] DURR 4 N H 75 22, & PEAC B RAM Block i) HLJR .

RGN, BOANBH T BHEIRAMINFEE AR, R SRIEApplicationIRAMAE & &L,  H 33T
%RAM Block 1) HLEFE ] o TC BRI R

AT © 2022 FRIINTHE RSB AR A IR A 7 13
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TE R GiActivel R4S, AN FIRAM Block 4> 1% B APOWER OFFIRZAS; 75 48 F fJRAM Block M 5 &
HFULLIRES .

2 A3 A\ Sleep RS, 224 A8 FH ({IRAM Block {57 POWER OFFIRZS, 1 75 2244 FH IXIRAM
Blocki% B ANRETENTIONR A o

FESEPRRN A, B E T

TEBLER.FH A1, RAM_8K_OFIRAM_8K_1/&{# fi % Bootloader FIBLEPS AR H, Application /A
. fERGiActiveltt, EATRALTFULLIRES; £ R SiSleepla], EAI1M 4L T-RETENTIONAR
. JEBLEZEMCUR A mJ LA FHIX 5 1~RAM Block.

RAM_8K_2 /% LLJ FYIRAM Block ) FH i& 7] HH Application HEAT LRIl & X . 8%, - EdE Al 2
TERAM A HAT AL B 58 XAE MARAM_8K 2 FFURTRIZELEIX ] K5 pR B0 A% (Call Stack) FOARTIE X
TERAMIY S kil . IX LERAM Block ¥ FEYEIR A il LAA T /5, AT DL Application H AT 4%l o

(1 53 B
1.

2.

A 24RAM BlockAh T-FULLIR A, MCUZA BEXT HaEAT V5 1] .

TFRBE MR G CEFERAMELE, {3 H Applicationft)Memory Layout(s 5 F1 %G & [FIRAM Block,
5 BLE Application ¥ UG AL BL i i mem_pwr_mgmt_mode_set_from(uint32_t start_addr, uint32_t
size) B A4 RAM Block |- Hi.

B Z RAMHLURE BEAPI) FELH B fESDK Folder\components\sdk\platform sdk.hH,

SDK_Folder’NGR551x SDKIKIHR H 5% .

2.6 GR551x SDK B SR 2544
2-10°9GR551x SDK I S04 H 4544

JRBUIT AT © 2022 PRYINTHIC TR I A7 PR A 7 14
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7 GR551xSDK

73 build

P . .
binaries

™7 config

™2 scripts

3 components

app_drivers
boards
drivers_ext
libraries
patch
profiles

sdk

[
linker

IR RNN

3 documentation

3 drivers

external

[

fat_fs
™7 freertos
P

segger_rtt
wechat
&3 projects

™ ble

™3 peripheral

P .
peripheral_app

3 toolchain

™1 cmsis

™3 gr551x

53 tools

2-10 GR551x SDKE &
%% 2-4 JNGR551x SDKH & 304 I VR LR IR

% 2-4 GR551x SDK3L# 3K
iR g
build\binaries o i R P 7 A A T A
- TRECEHS, T fFlcustom_config AR SCIF. ZSCAFII 2 H TR & AR A
FEHIESDK toolchain it 5 IIAH KA N S 4.
build\scripts B SCAERIASCPE, TR, T8 .
components\app_drivers 5T Application T & - 18 F (13X ) APIJEARAL
components\boards FFRARAE L S ST
components\drivers_ext FFRAR L5 = J7 oA R 3 .

JRBUIT AT © 2022 PRYINTHIC TR I A7 PR A 7 15
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GRSSIXIRIIFEWE T A &

R
components\libraries
components\patch
components\profiles
components\sdk
components\sdk\linker
documentation
drivers\inc
drivers\src
external\fat_fs
external\freertos
external\segger_rtt
external\wechat
projects\ble

projects\peripheral

projects\peripheral_app

toolchain\cmsis
toolchain\gr551x

tools

iR

GR551x SDKHfitfflibraries.

ROM Patch IS0 JROMH fHIBLE Stack$ A1t Hi & 5 47 .
GR551x SDKHE ML AIGATT Services/Service ClientsSZEL R {7 HT I ST -
GR551x SDKHR ALK APISKL LA

GR551x SDKfi 45 i Fie s il FH O 455 R SCAR AN S A

GR551x API Reference.

GRS51xFMEEIK AN ATHALRILLIK Sk SC#F

GR551x/MELAK N HTHALFIRARHY o

B, FatFSURIRED

B LT, FreeRTOSUEAAD

=R, SEGGER RTTIEICHD.

B FEF, WechatiFA(AS .

BLE Application £/~ 5], LbfHeart Rate Sensor, Proximity Reporter.
R AN TRE R

O R HNEEAPP T AL R 1 .

CMSIS¥IToolchain SC 14«

e G 1 T REE .

GRS5 xR 5 1 TR Hft

LT © 2022 IR TR A A IR 22 7]
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JAZiiFE (Bootloader)

3 B2 (Bootloader)

GRS5 I FF AL IZ AT XIPRE AIMirrortisl. R4 LHE, BaE SARMMRARLEX (SCA)
B ARG A B, R T N [ e B AR S . RGVIMAECE G, B R ALIE 4T 28 R HATAR
. NEPZETHEN, BaifEmsa Z5.

XIPRER, a8 SRS TE 58 O S S6 J5 - WlthAt.Cache FIXIPER i 28, SR J5 Bk#% 1 Flash 2 (] 4R
i 47 bk AT AR AT

MirrorBi T, 8 S RASTE 5E OV B AF B Je, IRIE RAIC B A5 R, KiFlash 2 [ ARAD In 8 21 %)
N HIRAMIZAT A5 0] 5, B ATFlashZE 8 CIRCE , BhEE BIRAM A ]334T AR BT .

] 3-1°¥GR551x SDK_|-Application ] J5 Z 7%

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 A Application B Sk 2

1. w& LG, cPUkBkikF]ox0000 00004, #HATROMH ffjreset_handler, i ABootloader.

2. Bootloader$ AT Flash¥]U51L

3. Bootloader \\Flash 1 [{JSCAELEUH {5 &, FFI AT Application Firmware 1] 5E B HEAG 7 .

AT © 2022 FRIINTHE RSB 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 wafas AR e, AR MSCATEIUSR (5 B IFHTHMACK S RIS )G, & #SCAMR
MER, JEEHIT R RSN RAERE A A, M T RIEFirmware S BEPERIPT IEBLCL, P08 ess, %
RAERE A R, M AERE H AR TIRE . PEIETES R (GRoSIxEFINE SN A 4H) .

o AR EHARMRR A, BEIRET A FHSCARE 315 B4 Application Firmwarei#E 47 CRCT8 #E ME LR .

4. R TEEERE R, < J3 BBLE DFU Service. JT &% A] LLiE it iZServiceid & FHLAPPEE HiFlash

#JApplication Firmware.
5. mHiEd 7 sE BRI, Bootloader H Wiz /7 A
* XIFXIPEER, Bootloader£ 7E 5E MXIPHL B J5 Bk #% FlFlash ' (1] Application Firmware JF 45444 T .

« X Mirrorfi3,, Bootloader4:iApplication Firmware M\Flasht#% DI Z|RAM T R FE 2 X B, SR)5
HATRAMH FJ Application Firmware.

JRBUIT AT © 2022 PRYINTHIC TR I A7 PR A 7 18
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4 1 AKeil FF % i
AZ W LLKeil ], A4 04T 48 FSDKK 58 & BLE Application 1% . Wik, T &AM,

4.1 & % Keil

Keil MDK-ARM IDE (Keil) JEARM 2 J1 3L HI i T-Cortex FIARMUL & [ILE T R FF I (IDE) . TPk &7l
ME J7 W https://www.keil.com/demo/eval/arm.htm % Keil 22 2540, 313847 23 . GR551x SDKA% 45 A Keil V5.20 &
DL HIRRAS

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

man_arm.htm.

Kl 4-1KKeil 3 2l J5 1) 3 51

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 KeilZX - R W
R 4-1 AKeil ) H DhRe 4

= 4-1 KeilE I IThEEIREH

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

WBLT A © 2022 VYT TURHEEI 6y B A ) —


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 % 13

4.2 L HEGR551x SDK

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

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

*  Keil_Folder AKeil (R H %,

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

iﬁ)\SDK_Folder\projects\ble\ble_peripheral\, $£ lble_app_template®|4 77 H%, It
H A4 Able_app_example. #ble app example\Keil S5H.uvoptxHl.uvprojx(f)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, Keilf] 1% LRERH. sidh &, 7 “Options for Target 'GR551x_SK'” H1i%k
¥ “Output” , 7E “Name of Executable” #ji \ “ble_app_example”

JRBUIT AT © 2022 PRYINTHIC TR I A7 PR A 7 20
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1 F Keil JT % 2%

Options for Target 'GRS51x SK'

Device | Taget Output | Listing | User | C/Cos | Asm | Linker | Debug | Utikies |

Select Folderfor Qbjects... | Neme of Executable: [ole_app_exampke

(¥ Crpate Executable: \Objects\ble_app_example
P Debug Information
W Create HEX Fie
b Browse Information

" Create Library: \Objects'ble_spp_example ib

[T Create Batch File

O I Cancel Defauts

[&] 4-3 &% Name of Executable

{EKeil Project Window™?, T 757 Flble_app_example L2 K] T groups.

e

=4 Project: ble_app_sxample
O 45 GRS51x_SK

=
..ﬁ
..ﬁ
..ﬁ
..E]
w-Ea
w-Ea
&
=
o=
-8

gr_startup
gr_arch
gr_stack_lib
gr_drivers
gr_app_drivers
gr_libraries
gr_profiles
external
user_callback
user_platform

user_app

=] Proj... @Books 1} Func... [].,Tem... |

[&] 4-4 ble_app_examplelil B

ble_app_example .2  [FJgroups = £ 73 N SDK groupsFilUser groups.

. SDK groups

SDK groupsty,

¥hgr_startup. gr_arch. gr_stack_lib. gr_drivers. gr_app_drivers. gr_libraries. gr_profilesfllexternal.

FRALITE © 2022 RINTHC TR (A IR A =
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1 F Keil JT % 2%

=% Project: ble_app_example
= %5 GR351x_SK

LH startup_gr35ux.s
=N gr_arch

_] interrupt_grS5xx.c

e _1 system_gr35xx.c

| platform_gr35xx.c

E L gr_stack_lib
[ ble_sdklib
E-F gr_drivers
= _1 gra5xx_hal.c
0 gr535xx_hal_exflash.c
& _] gr55ux_hal_xqspi.c
| gr55xx_hal_pwr.c
a gr5xx_hal_gpio.c
g0 gr55xx_hal_aon_gpio.:c
1 gr35ux_hal_uart.c i
£S5 gr_app_drivers i
| app_dma.c i
@ _] app_gpiote.c !
& _] app_io.c i
_1 app_pwr_mgmt.c i
® _1 app_uart.c i
_1 app_systick.c i
0 5 gr_libraries i
) utility.c |
_] app_timer.c i
= Ll ring_buffer.c i
! _] pmu_calibration.c i
® B app_leg.c i
- @] app_emorc i
_1 app_assert.c i
@] app_key.c i
_Ii app_key_core.c i
@ L bspc i
_1 cortex_backtrace.c i
_1 fault_trace.c i
=5 gr_profiles |
i ] ble_prf_utils.c i
- _1 Ins.c i
[ external i
i
i
|

] SEGGER RTT.c

. user_callback
0 user_platform
# 3 user_spp

4-5 SDK groups

SDK groups I HJUE LA L FRAE L, &group ) BHARRIIA N T -

FRALITE © 2022 RINTHC TR (A IR A =
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i I Keil T2 ik

SDK group& it
gr_startup
gr_arch
gr_stack_lib
gr_drivers
gr_app_drivers
gr_libraries
gr_profiles

external

. User groups

% 4-2 SDK groups
ik
R Azt
System Core. PMUIFIRIAG A AC B SCAH A 2 Gt 7 2 11 S B
GR551x SDK lib3C 14
SR AR IRENIE SO TFR AT BAT IS AT H BT a5 AR SCRE L BK 3] o
5T Application T A A FH AU BKENAPRIE SC A o T A3 AT B AT WS INISE H Fr 5 2E ¥ AH Capp drivers.
SDKEZ AL I A B R R . SMBEER B A THIE S 1o
GATT Services/Service ClientsJii SC . TR AT AT IS INTR H BT &5 (AR SCGATTIE SCAT
=R IR SCE, Bl Wifreertos, segger rtt. JT & AT FIAT IR INIR H T 6 48 = T FEF

User groupsfilffiuser_callback. user_platformflluser_app.

E-"% Project: ble_app_example
-7 GR551x_SK

[# L4 gr_startup

-3 gr_arch
@-L 3 gr_stack_lib
- gr_drivers
{3 gr_app_drivers
-3 gr_libraries
- d gr_profiles
B8 external
I: L7 user_callback
(E3] _] user_gap_callback.c ‘
(E3] _] user_gatt_common_callback.c
(E3] _] user_gattc_callback.c |
(E3] _] user_|2cap_callback.c
(E3] _] user_sm_callback.c
.: LZ user_platform
& ] user_periph_setup.c
D LZ user_app
1 (E3] _] main.c

®-1] user_app.c

_] custom_config.h
_] GR5515_SK.h

4-6 user_groups

User groups I IRVE SCAH 75 BT R E SRS, H-group M BARFIR W1 T -

AT © 2022 FRIINTHE RSB AR A IR A 7 23
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%% 4-3 User groups

User group & T iR
user_callback J82 FH % 7 51 B IR BLE Stack Callbackfi 4. CallbacksJ S £ N4, 1EZ 5K 4-5 .
user_platform SRR B R B A SR T IR, TR AR U S S BA N EE
FRREN O VAR R G R HABIR ST, e B BLEPM SRR IS 4T I ZH RIS HLGATT Service/
PP Service Client ) 364 4b 3 i 44 .
432BCETHE

TP T B S B OFF SRR BAR N A LRI, EHENVDS, UILisfriiat, 1FfEasfifR, After
Build DA S oAt i B 1l

4.3.2.1 fit & custom_config.h

custom_config.hFl T & Application THE)Z%(. SDK Folder\build\config\#&ft | —
“Ncustom_config. hHIFEHR »  #%-Applicationz~ 5 TFE ) custom_config.hfii +H TR H F T HSrc\config.

%R 4-4 custom_config. hR RIS
= DU
o P R AT
CHIP_TYPE e 0: GR5515
* 1: GR5513
AR N IR . BRIN B E A0,
ENCRYPT_ENABLE © 0 AEREFEMFING, SCREBSERINE A AL, LT ERAMZE 1]
o 1. fEREMEfF A
& S Flash.
EXT_EXFLASH_ENABLE . 0: M Flash
1. fE]4hERFlash
FEYIELRITT R, HIRMiZEN, BLE FIBEAR AR L IEH A H . BRIk
WENL
* 0: KHIFEWIMHIL
PR A e S S Rl LS
fTENCallstack Trace InfoffJJT 5% . TIFiZITK)G, AA:HardFaulthf, £
#Callstack Trace Infoif i & FIFTEIH K.
* 0: KMTracefTEl
* 1: ]I Tracef ED

PLATFORM_INIT_ENABLE

SYS_FAULT_TRACE_ENABLE

App Driversti B [ FF 5%
APP_DRIVER_USE_ENABLE « 0: A{#FApp Driverskitit

* 1: {# /HApp Driverstkth
APP_LOG_ENABLE APP LOGHEER I
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M

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

CSTACK_HEAP_SIZE

ENABLE_BACKTRACE_FEA

R

+ 0: MlApplication ff]Logs
e 1: #THApplication} [¥]Logs
APP LOG STORERZER 1 IF % o

s 0: AM#iHAPP LOG STOREF:k
« 1: {HH]APP LOG STOREf K

B APP LOGH H1 5.

* 0: UART

* 1: J-LinkRTT

* 2: ARMITM

GR5515 Start Kit Board I GUIEEL T 55,

© 0: AMEHIGUIKHR

© 1. fEAHGUIRHR

Debug Monitor L 55

* 0: KMIDebug Monitorfiiti

* 1: $T7FDebug Monitori

DTM TestHIREIHF Ko

* 0: KMIDTM TestIifiE

* 1: $TJFDTM Test¥jt

DFUIZJREIFF K

* 0: KHMIDFUIIE

* 1: {TJTDFUTIREE

ApplicationfE Flash#5 5 i F2 o, AT BH 1 S5 5 S 2 1) B2 5 0 25 2
24FLASH_PROTECT_PRIORITYIC B AN, It 2628/ T 545 TN i
RSP AL, FiFlashE S 58 RE, ) m S HGE ) T IbTiE k. BRIAE A

N, Flash# 5 i R s AN SEAEA] Il SR, R AT AR S b 75 281 B 0
fH.

NVDS i F X3 ke af ik, BRUCIRES R i B fE custom_config.h ' B4 5E
S, AHSE SCIIHISAE A RS X FRIE IINVDS X dsk b A7 — A sector,  #H
HE B L N sector, TR H i Hsector num FAT R A Mk (424K
) .

NVDS1i#i i fJFlash Sector [ & .

Application I 7 2 ] Call StackFHeap K /)N, & # 1T LA 4 Application 1 5
PR A, ARIE, HARED T6 KB, MATERIA K/ N H16 KB.

FoRPI TG H H X FHIKeil 5\0bjects\<project name>.ht
2t 7 A 22 ) Maximum Stack Usage.

HRIE D e T %

© 0: KMIAREIHIThEE

1. TIFAR[EIHI D AR

LT © 2022 IR TR A A IR 22 7]
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P
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*

VERSION

EXFLASH_WAKEUP_DELAY

CFG_MAX_BOND_DEVS

CFG_MAX_PRFS

CFG_MAX_CONNECTIONS

R
SR IRA S
FEFF A A Al AR aA bt o %3tk B 7F Flash 3t ik S FE DY .
PP ZAT AR aR H
Uik {8 5 APP_CODE_LOAD_ADDRAI%:, Il Application2: i FIXIPAF =,
BAT.
U Z b O ERAMBBEETE FE Py, M Application £ K F Mirror B 20247
RGN, HEUEDT
* 0: 64 MHz
1: 48 MHz
2: 16 MHz (X0)
* 3: 24 MHz
4: 16 MHz
* 5: 32 MHz (PLL)

BLEIGARUME AR N ot &2, HLERMA VI 1 ~ 500, BALZPPM.

FE TSP AR I OSCIR B AF Jy BLEAR BRI . 4578

A, TUCFG_LF_ACCURARY_PPM3i: il ¥ & 4500

© 0: AMEH

« 1: ffH

¥ B G/ EPMUAENABLE RTC/S IUAERT I [R], A AEEARTC GMEE S HUE I 4T
WIS 1] o A2 0B 75 EEARE di iR S B I T 45 A S R A e N TR G, LI S [
4100 ~ 500, A7 Ams, BRILHE 100 ms.

BCE AT A B 2 1 7 IR 1s FHAAT S5 2 BUA B AR

* 0: AFEIR

© 1. EBIF

FEXIPRE T, A B B 2 75 2 X image BEAT IR 46 -

© 0: ABHTIRER

o 1. BT

Application FirmwarefR A5, KJE2 Bytes, KT/ dtHl/7M%.

FERH BN, BB F 7E MR Flash AT BGES 1D 8] () ZE R I 1] . FLEUE VE
FNO ~ 10, PAATAS us, BUEUE MO RNEEIR, AN, ZER I A0S
US.

Application SCHF KRR P90 € W& Bt . FF R IR Sebr i R B il
BB b7 FH (RIRAM 25 [ 3t K

Application T &85 6,25 [)GATT Profile/Service[F i KB R . JF R F IR LR
SRUBCEIZAE, FHUEBOR 5 FIRAMZS AL 0R K .
Application SCHF B R ISR, SO N10. JT R AT AR HE S bR 75 2
BHAE.
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CFG_MAX_ADVS

CFG_MAX_ADV_DATA_LEN_SUPPORT

CFG_MAX_PER_ADVS

CFG_MAX_SCAN

CFG_MAX_SYNCS

CFG_MESH_SUPPORT

CFG_LCP_SUPPORT

APP_DRV_I2C/SPI/UART_DMA_ENABLE

APP_DRV_I2C/SPI/QSPI/UART_IT_ENABLE

APP_INFO_COMMENTS*

P

ZAEMK, BLE Stack Heaps s 2 7 F IIRAMZS (8] 5 K . BLE Stack Heaps EL{&
K/INHiflash_scatter_config. hFF IFT LA DUAN 23K 58 X, R E A AT & 20X PY A
G

. ENV_HEAP_SIZE

. ATT_DB_HEAP_SIZE

. KE_MSG_HEAP_SIZE

. NON_RET_HEAP_SIZE

ApplicationSCHFBLEAE Gt) AN Fe ) #f S & 11 B R AR

WE A CRHE G A K 317 .

© 0 ANHF

* 1. HF

Application SZ FF (1) KBLEF FAME =,

T3

BB MfEG T #AY RS2 (CFG_MAX_LEG_EXT_ADVS) 5 At

EHCEAE (CFG_MAX_PER_ADVS) (WS FIAREEMEITS.,

ApplicationSZ FFH B KBLEFFE SR, ® AR N1,

JESATE R R, T TR PR BT 7 IIRAMBE VR . T % mTAR A S bR

IR R R R AP RO e Bz, BB NS

T X FFMESHINRE

* 0: AEF

© 1 ZFF

JE 7 S RFLCPRRR

© 0: ACHF

© 1 EFE

RT3 HE12C/SPI/UART APP Driverfiift (IDMARE R, .

+ 0: MR

© 1. ffigE

S5 H1H212C/SPI/UART APP Driverf&Ht i Interrupti&i =X,

+ 0: MMffe

© 1. ffifE

& fFcommentsiE X, 1%E LK K N1 5

© HERAREZY, AEGAKERT1R2078/, ME{FcommentsBRiA L
B4 R 12 5

© HERAREZE, AEEAKENTF1LR27R/, WEffcommentsBRIA L
H N AR

*. bERrpaE 22 a] I 1LBUILD_IN_APP_INFOZERIIA, %45 iR 2 AEE 2Fifjox200 bk Ak . &
G A ER, BootloaderfE 74 MiZ kS B [E1F (B B A5 H, 1E NS B H.

LT © 2022 IR TR A A IR 22 7]
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Configuration Wizard &Kt & Application LF2 5%, 7%

custom_config. hi1VE BT £ Keil ) Configuration Wizard Annotations i, Ktk & # AT LA FH I FZ AL ) Keil
HEFETT K3 1 F Wizard DLigE e H B ARV S 50E .

_] custom_config.h v X
Expand Al |  Collapse Al | Help [~ Show Grid

Option Value

[=-Basic configuration
Enable system fault trace module EMABLE
Enable APP driver module EMABLE
Eanble APP log module EMABLE
Enable SK GUI module EMABLE
Enable DTM test support DISABLE
Enable BLE DFU support EMABLE
Enable PMU calibration EMAELE
Protection priority level 0
The Mumber of sectors for NVDS 1
Call stack size 0x0000 3000
RAM size of application 00003 D000
Code size of application 0% 0080 0000

= -Beot info configuration
Code load address 0x0100 2000
Code run address 00100 2000
System clock B4MHZ
Low power clock accuracy 500

Enable internal osc as low power clock

Default: Disable internal osc as low power clock

Delay time for boot startup Delay 1s
Enable image check during cold boot startup in xip mode EMABLE
Code version.16bits 1
Enable DAP boot mode EMABLE
[=-BLE resource configuraticn
Maximum number of BLE profiles 10
Maximum number of bonded devices 4
Maximum number of BLE links 10
[=-Mesh support configuration
Mesh support MOT SUPPORT

TextEditor ), Configuration Wizard ,/

4-7 Configuration Wizard for custom_config.h

4322l EFERHE

Keil FH.sct 305 S k2 2% FH B A2 BX . GR551x SDK NApplication T &K Z 1t 7 —/4R
#iflash_scatter_common.sct. 1%.sct A48 F # %45 7€ X AEflash_scatter_config.h' .

([ 354 ER:

fEKeil1, _ attribute  ((section ("name"))) W HIMCKE —/> bR AR B FRAE SRR A AF B,
e “name” B TIT A& . Scatter(.sct) ST T FISRAR M i 44 1O BUBRAE R E AL E . flan, KB HTAR PP
Mzl CEYIE) FARTIAE#AN  attribute  ((section(".bss.app"))) B

T TG LT 20 BRI B A A A1 )=

1. fiiiKeil Toolbar[f] “Options for Target” %%l & , $TFF “Options for Target ‘GR551x_SK’ ” XJif
HE. & “Linker” #2511,
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2. fE “Scatter File” 2, siii4l “...” WIWELFESDK Folder\toolchain\gr551lx\sourc
e\arm Fiflash_scatter_common.sct LA, B ¥scatter 3L Csct) S HALE 1. R i
Flble_app_example T H st F ik £ .

Y5 BR:
flash_scatter common.sct'F[J#! armcc -E -I ..\Src\config\ --cpu Cortex-M4¥gE | —
Mnclude® 1z, A8 M Application TFE ] custom_config. hFITEI) H . W RiZEAR4E 1%, W47~ Linker Errors

3. iy “Edit..” $ZHH, FTI9F.sctICMR, SRS ARYE E O b AR A A RS SO LA AR

K Options for Target 'GR551x_SK' *

Device l Target l Output l Listing] User ] CAC++ ] B=m Linker lDebug l Utilities]

[~ Use Memory Layout from Target Dialog ¥/0 Base:
[~ Make RW Sections Position Independant R/O Base: |(x00000000
[~ Make RO Sections Posttion Independent RAW Base | (x000G000D

[ Dont Search Standard Libraries
[+ Report ‘might fail' Conditions as Emors

digable Wamings: |

ScagTr AU Moolchainarb5 T source\am flash_scatter_commaon sct ﬂ J Edit...
ile

Misc AU \componentstpatch symbol_table'rom_symbol b
controls

Linker |-cpu Cortex-M4fp o ~
control  |-strict —scatter "\ \\\ Moolchain‘ar551x \sounce \am flash_scatter_common sct”
string

0K | Cancel | Defaults | Help

4-8 fit & Scatter File

4. mii “OK” %, RAFIRE.

4.3.2.3 fig & After Build

Keilft] “After Build” W] LAFE €7 LR AN 5E il /G HAT 2 1T1E 4] . ble_app_template LFEERINCHCE [ af
ter buildm®, HRELFHLIE T ble_app_templateffble_app_example T AL E “After Build” .
WERIFRF R A TR, WHEZRLLIT PRI E “After Build” -
1. giiKeil Toolbar[f] “Options for Target” %4l & , FTFF “Options for Target ‘GR551x_SK’ 7 XJif%
HE. #Ed “User” FrZETL,

2. %E “After BUlId/RebU”d” %ﬁﬁgjﬁlﬁqj@jﬁ “Run #1” . EX{I‘@E‘J “User Command” *éﬁ
A “fromelf.exe --text -c --output Listings\@L.s Objects\@L.axf” . HAEH & FKeil fromelf . B, &

T axf SO B 9 SCA
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3. {E “After Build/Rebuild” JEFFHIIETIH 2% “Run#2” , TEXIRI) “User Command” £
A “fromelf.exe --bin --output Listings\@L.bin Objects\@L.axf” . HAFH &4 HKeil fromelf T B,
T axf U AR A binkss X4

4. i “ok” , PRAFREE.

K Options for Target 'GRS51x SK' Y

Device | Target | Output | Listing  User | C/Cas | Asm | Linker | Debug | Unitties |

Command tems User Command w  Stop on Exi.. S
= Before Compile CfC+= File
[~ Run=1 (5] Mot Specified [
[T Run#2 23] Mot Specified [
| Before Build/Rebuild
[T Run=z1 3] Mot Specified ||
[T Run=2 23] Mot Specified [
= After Build/Rebuild
[¥ Run =1 fromelf.exe «<text -c «-output Listings\@Ls Ob... 5] Mot Specified [~
[¥ Runz2 fromeli exe --bin --output Listings\@L bin Obje... |5 Mot Specified |[

[~ Run After-Buld” Condtionaly
¥ Beap When Complete [ Start Debugging

ok | Cancel | Defauts | Hahl

4-9 fig & After Build
4.3.3 NI PARAD
TR # ARG A S TR, 1&ikble_app_example AR B I CAD o
4.3.3.1 18 E R
LA A 83 (I main. e ST R 9 2% 6

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

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

app_periph init();

/** Initialize BLE Stack. */
ble stack init(&&m app ble callback, &heaps table);

// Main Loop

WA E © 2022 RYITTETRH B E RA R 30



G@D]X 1 F Keil FF 2 1k

while (1)

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

app_log flush();

pwr mgmt schedule () ;

*  STACK_HEAP_INIT (heaps_table) & X I M4 /mHH, HBLEVMARAE JyHeapfli . T
KA E L, BNBLEMMAR L IE#IZ1T . KT Heaplf K/, £%4.3.2.1
H custom_config.h['JCFG_MAX_CONNECTIONS.

*  JFR&EW LAEapp periph init () PHIEEMSNE . EIFRIFIRPBL, xR
ISYS_SET_BD_ADDRA] i T B IIfi i FJPublic Address. 1% &% FT 1L user_periph_setup.cfd & AR 3
B

/**Q@brief Bluetooth device address. */

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

void app periph init (void)

{
SYS SET BD ADDR(s bd addr) ;
bsp uart init();
app_log assert init();

pwr_mgmt mode set (PMR MGMT SLEEP MODE) ;

s JFREFENIZAAEwhile (1) { )} INApplicationf{IMain LoopfUHS, Ehinib A% N FHIGUIL,

o WERIFKRFEMHA T App LoghiEl, N7 ZE/EMain LoopHifiHapp log flush (). XAJLMRIETE RS
BENSleeptRASZ B, Logs#i se it . 5T App Loghitlfifi i, Z754.6.4 i il Log.

*  HfHpwr mgmt shcedule () USSCHLEBIINFEEH, RIKRSIFE.
4.3.3.2 LIIBLEV 55T 48

Application[JBLEAH I 5532 4+ i# J GR551x SDKH & X #5F-BLE SDK Callback>K 3K/ ] . Application 5 %
X EeCallback #SDKH,  LLIRAFBLE StackFiz 4745 Rl F IR A A AN . H1T°BLE SDK Callbacks& fEBLE SDK
IRQATH T = F 3¢ (interrupt Context) HH#ZIRFIRY, BRI T & & ASREAE Callback HH $HAT LU BFERT B #4E, L fH
FEREO A . CIRTEASE; S, KRHIEREA RFIE1T, FEBLE StackMISDK BLEARHJC 144 I IE ¥ I I )7
1817,

BLE SDK Callbacki% fEGAP. Security Manager. L2CAP. GATT CommonflIGATT Client>k4r3%., 3£ 4-5 1% %
T GR551x SDK3Z 57 ] FIT A Callback Functions.
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3% 4-5 BLE SDK Callback Function

File Name Callbacks Struct Callback Function

user_app.c app_callback_t app_ble_init_cmp_callback
app_gap_param_set_cb
app_gap_psm_manager_cb
app_gap_phy_update_cb
app_gap_dev_info_get_cb
app_gap_adv_start_cb
app_gap_adv_stop_cb
app_gap_scan_req_ind_cb
app_gap_adv_data_update_cb
app_gap_scan_start_cb
app_gap_scan_stop_cb
app_gap_adv_report_ind_cb
app_gap_sync_establish_cb

user_gap_callback.c gap_cb_fun_t app_gap_stop_sync_cb
app_gap_sync_lost_cb
app_gap_connect_cb
app_gap_disconnect_cb
app_gap_connect_cancel_cb
app_gap_auto_connection_timeout_cb
app_gap_peer_name_ind_cb
app_gap_connection_update_cb
app_gap_connection_update_req_cb
app_gap_connection_info_get_cb
app_gap_peer_info_get_cb
app_gap_le_pkt_size_info_cb
app_rslv_addr_read_cb
app_l2cap_lecb_conn_req_ch
app_l2cap_lecb_conn_cb
app_l2cap_lecb_add_credits_ind_cb

user_|2cap_callback.c I2cap_lecb_cb_fun_t app_l2cap_lecb_disconn_cb
app_l2cap_lecb_sdu_recv_cb
app_l2cap_lecb_sdu_send_cb
app_l2cap_lecb_credit_add_cmp_cb

user_sm_callback.c sec_cb_fun_t app_sec_enc_req_cb
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File Name Callbacks Struct Callback Function
app_sec_enc_ind_cb
app_sec_keypress_notify_cb
app_gatt_mtu_exchange_cb

user_gatt_common_callback.c gatt_common_cb_func_t
app_gatt_prf_register_cb
app_gattc_srvc_disc_cb
app_gattc_inc_srvc_disc_cb
app_gattc_char_disc_cb
app_gattc_char_desc_disc_cb

user_gattc_callback.c gattc_cb_fun_t app_gattc_read_cb
app_gattc_write_cb
app_gattc_ntf_ind_cb
app_gattc_srvc_browse_cb

app_gattc_cache_update_cb

TF R 75 BAR Y 7 a1 D RE 75 =K SEEL AT 75 1 BLE SDK Callback. 140, 45 7= i A #¥Security
Manager, DA PAASSZELXT B (] Callbacks A5 7= f R SZ REGATT Server i AN SCEEGATT Client, T A] LAASSEILGATT
ClientX} v ffJCallback. %F—2%Callback H.ff]Callback Functionth A~ — & 75 B A HRSLH, FFR#E W 75 Sl r= i B
WA AR ¥ Callback Function.

5% BLE APIFICallback APIffI %, 15 (GR551x BLE Stackf J'#§R) . SDK_Folder\documentati
on\GR551x API ReferencellXSDK Folder\projects\bleH FIBLE/RHIYEAAS .

4.3.3.3 BLE_Stack_IRQ. BLE_SDK_IRQ5 Application 41 E #/15

BLE Stacks2 (R IHFE W A WU SEBAZ O, E ELFEHEEBluetooth 5.1 Corefififf (Z32.2 BAFLEHK))
I, BLE_Stack_IRQEAEEN KRG HIRE It (SvCall IRQEA fmfitsde ) » PAMRIUEBLE Stack™ 4% 1%
& Bluetooth Core SpecHil & FJ ] iz AT o

L35 8R:

SDK_Folder\toolchain\gr551lx\source\system gr55xx.cH [fsystem_priority_init()i% & | RLHHL
HeERAN A WA e 2 o

BLE Stack [1IR 25 240 4% £ figh 2 A1 5 S IR FYUBLE_SDK_IRQAT WT o 7 1% F T Ak B4 i %5 251 FH Application S
BLIIBLE SDK Callback, #4BLE Stack[¥I IR 2 t08 18 51 LA K AH ¢ R Mk 25 548 2 1% B Application. & 3 7EIX
L CallbackH Wik Gt A ERBIT IS5, B 244 KB ML 55 54 7% Bl Main Loop sl H P AL AL BE . JF K T Ad
FISDK_Folder\components\libraries\app queuefilt ABLE SDK Callback[i]Main Loopf&ish Fft, B
i B CLf*Application Framework. K TF7EH FE&RFEFAELRI /7%, % (GR551x FreeRTOS/R B FAE)
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Application Application Application
@ S EHE Callback Queue Main Loop

app queue_init

BLE_Stack_IRQ |

BLE_SDK_IRQ

BLE SDK Callback

1 app_queue_pop
«——

U3 3|puBH

4-10 non-0S system schedule

4.4 % R EH

BLE Applicationfll & 5¢ LA )5, & & 7] B2 A thiKeil Toolbar™ [ “Build” 24/ TR . TREME
G, ETFEFE FMKeil 5\ListingsfF#MKeil 5\ObjectsICIFHre/rHlE LT i
il [ A2 o 3K P A AR g ] 408 P LLIB ik GProgrammer T3k 2088 12 4T, BAKRIZ% (GProgrammer A F'F+
WY o hexSCAFAR AT DLE I Keil T H R #0318 5 9.

7 4-6 £RRHE
AR ik
ble_app_example.bin g N A [E A, T id S GProgrammer TUH R 8  AIEAT .
ble_app_example.hex bR N A, Wl KeilakGProgrammer T E R F rhig 4T,

4.5 T & . hex3{&Z|Flash
MR LA, TR B EE A . hex XXAE R 8 BIFlash i, BAREERMEDIBINR
1. it B Keil flashZp FEH %

(1) E#|SsDK Folder\build\binaries\xflash flm tools\Keil\GR5xxx 16MB Flash

FIMXffF|Keil Folder\ARM\FlashH %,
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(2)  siidiKeil Toolbar™ /] “Options for Target” %41 « , #TJF “Options for Target ‘GR551x_SK’ ” Xf

TEHE, 13 “Debug” FpZETH. fith “Use: J-LINK/J-TRACE Cortex” Al “Settings” %% .

Options for Target 'GR551x_SK' X
Device | Target | Output | Listing | Vser | C/C++ | Asm | Linker I Utilities |
" Use Simulator ~ w®ith restrictions  Settings | * Use: IJ-LINK/ J-TRACE Cortex Z'
™ Limit Speed to Real-Time
[V Load Application at Startup ¥ Runto main() ™ Load Application at Startup ¥ Run to mainf)
Inttialization File: Initialization File:
| ] Ea || AR bid scrpts \sram | e |
Restore Debug Session Seftings—————————————— Restore Debug Session Settings ———————————————
[V Breakpoints [V Toolbox [V Breakpoints [V Toolbox
[V Watch Windows & Performance Analyzer [V Watch Windows
¥ Memory Display v System Viewer [v¥ Memory Display [V System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
[sARMCM3.DLL | -MPU [sARMCM3.DLL |-WPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
[DCM.DLL [pCM4 [Tcm.pLL [pCM4
Manage Component Viewer Description Files ... |

0K I Cancel

Defaults I Help |

[%] 4-11 DebughF & 71

(3) FEFTIFIA “Cortex JLink/JTrace Target Driver Setup” & 1, & “Flash
Download” Jji. 7E “Download Function” X1, F & #& LAk EErase /720, L2
5 “Program” . “Verify” . “Resetand Run” . KeilZRIABC & 1T :

Cortex JLink/JTrace Target Driver Setup >

Debugl Trace Flash Download |

—Download Function RAM for Algorithm
LOAD " Erase Full Chip W Program
-Fa- % Erase Sectors [ Verify Start: |0x30000000 Size: IOXFOOO

" DonotErase v Reset and Run

~Programming Algorithm

Description I Device Size I Device Type Address Range

Start: I Size:

Add | Remeove I

B’E EiE F ALY

& 4-12 %% “Download Function”

FEAUITE © 2022 GEYITTIC TR 0 A BR 2 7]
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L0 5t BR:

5 2 H IMirrorti R, TS Erase J7 % B N “Erase Full Chip”

(4) i “Add” #40, #E “Programming Algorithm” H ¥R IIIGR5xxx_16MB_Flash.FLM .

Cortex ILink/ITrace Target Driver Setup x
Debug ] Trace Fash Download
Download Function RAM for Algorithm
LORD (" Erase Full Chip [+ Program
_‘a_ (* Erase Sectors [V Verfy Start: | (30000000 Size: |(xFOOD
" DonotErase ¥ Resetand Run
Programming Algorithm
Description | Device Size Device Type Address Range
GR%ox_16MB_Flash G Ext. Flash 5P 00200000H - 401FFFFFH
Start: | Size:
ad | |
0K Cancel |

4-13 3 NGRSxxx_16MB_Flash4RI2 & 3%

(5) FCE “RAM for Algorithm” , “BLE S T INEAI AT iR L A b 2 (] . “Start” S AHEH (1)
{8 25 GR551x T RAM I EE G HL ki “0x300000007 ,  “Size” Hy AKEH KBy “OxFO00”

RAM for Algorithm

Start: |0x30000000 Size: IOxFUDO

[#] 4-14 “RAM for Algorithm” & &

(6) sidy “#hE” ., PRAFBE.

2. NHLhexXCfF.

Bt B 52 LS, iiliKeil Toolbar /] “Download” %40 # 4. hex 0 F & E|Flashth . 15 FEAL
Iy, Keilf] “Build Output” & F¥ BoRtn N 45 5.

U0 354 BR:
T, EFRHE$ER “No Cortex-M SW Device Found” , PO A 3417 AT BeAb TRERRRAS (BITFE T FEHR

B TREIEAEIZAT) » BiEERE FELhex XX FFlash . JF R # T E S FGR5515 SKHX ) “RESET” 4, Jf
(AP LFD A A b “Download” ¥4 ¥, FEET FEOCME.
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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

ooo

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 TEHER

4.6 3zt

Keil B2 ft 7 iRkas, SCRMUIEAEZOR K. 28R SO B B 6 MR W7 s AN 2 AN ERAE T 5o T R B I8 7T B

F 2 Fpr s B Rk ar &

4.6.1 B 123

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

ERENARZ AT, FEERE LS. AdiKeil Toolbard ] “Options for Target” #4H =, FTJF “Options for
Target ‘GR551x_SK’ 7 XJiEHE, 1% “Debug” #r25T. & 104 TL A AT B, A1 o L AEE LR

. BLE Examples TLREH F AR LR R, AR 2B E W T -
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KA Cptions for Target 'GRS51x SK’ >

Device ] Target ] Output ] Listir\g] User ] C/C++ ] hsm ] Linker Utilities]
™ Use Simulator with restrictions Settings * Use: |J-LINI{IJ-TRACE Cortex j Settings

[~ Limit Speed to Real-Time

¥ Load Application at Startup ¥ Bun to main(y I Load Application at Startup I
Initialization File: Initialization File:

| J | A build seriptseramini J Edit...

Restore Debug Session Settings Restore Debug Session Settings

[+ Breakpoints ¥ Toolbox ¥ Breakpoints v Toolbaox

[V Watch Windows & Performance Analyzer W Watch Windows

[+ Memary Display I¥ System Viewer ¥ Memary Display Iv¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
|SARMCM1DLL|—MPU |SARMCM1DLL|-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM DLL [pCI4 |TCM.DLL |pChi4
[ Wam if outdated Executable is loaded [ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

0K | Cancel | Defaults | Help

4-16 BL E i 25
ERIAE FH Y initialization File: sram.inifESDK_Folder\build\scriptsHFH . H K #H 0l LLEEAEH %
XA, WATPLEIZ R H R E O TR E & MEA .

L7 {53 RB:
SDK_Folder yGR551x SDKFIHE H 3¢ .

WG S sram.inith AL — IR a2, TR HATIX a4 . fE “Initialization File” 42, it
M “Edit...” $ZEHFT Fsram.iniXXAE . sram.iniff ARG =] 0

/**

KK KA A AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A AN AN AN A AR A KKK

* GR551x 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
* GR551x RAM

* assuring that the GR551x has been previously cleaned up.

Kok K kK ok K kK ko K kK ok kK ok K ok ko ok K ok ok ok K ok ok ok kR ok K ok ok ko ok ok ok ok kK ok K ok kR ok K ok ok ok ok K kK ok ok kK
=

// 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 %L

// Load stack pointer

SP = RDWORD (0x00000000)

// Load program counter

$ = RDWORD (0x00000004)
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// Write 0 to vector table register, remap vector

_WDWORD (0xEOOOEDO8, 0x00000000)

U EER:
Keil SCAFHE IR LT U AT T 5 3 v B I IR X A 1 2

1. 4 “Options for Target ‘GR551x_SK’ > Debug > Load Application at Startup” #i i gE, RIS EH L
A “Options for Target ‘GR551x_SK’ > Output > Name of Executable” H1[{] 314,

2. AT “Options for Target ‘GR551x_SK’ > Debug > Initialization File” FTf& & X4+ HIm 4.

3. 4 “Options for Target ‘GR551x_SK’ > Debug > Restore Debug Session Settings” 3 H % T # 1%
Hh, K AH N ) Breakpoints, Watch Windows, Memory Display%% .

4. 4 “Options for Target ‘GR551x_SK’ > Debug > Run to main()” #%i% - ok #& 4 g, main &K IAL
TInitialization Filet, k&t < B aIITFIEHATCPURE S, ELEIEF]main() 4 215 T K.

4.6.2 BN
SERAIRESECE J5,  AiKeil Toolbarf] “Start/Stop Debug Session” %41l @ B[R] JF 4611 .

(035 BR:

LR “Connect & Reset Options” ¥4 “Normal” , 1] 4-17ffr7x . X FFEH] LR IE{EStart Debug SessionZ
J&i,» R T Keil Toolbarff] “Reset” %4, F&/FiBREIEHIE1T.

Cortex JLink/)Trace Target Driver Setup x

Debug lTrace 1 Flash Download]

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

Device: [ J-Link OB-sAM3U128 SwDI| @ 0x2BA01477  ARM CoreSight SW-DP

Hw: | v300  di:| veada

FW |J-Link QOB-SAM3U128 V3 col

Port: Max =
[sw  ~| [smHz ][] ¢
Auto Clk ‘ | |

Connect & Reset Options Cache Options Download Options

Connect: |Normal j Reset: |Norma| j | Cache Code [~ Verify Code Download

[ Reset after Connect ¥ Cache Memary [~ Download to Flash

Interface TCP/IP Misc
Network Settings
i+ USB " TCR/IP -
1P-Addres: s Autodetect JLink Info
Scan | 127 .0 .0 . 1 0
| JLink Cmd ‘

State: ready

= 1w | o |

4-17 iR E “Connect & Reset Options” % “Normal”
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SFFEXIPEE R R, WA FINEZHED; HEX T Mirrorfi i H —EEHINTEZHEI, FHS
#4.6.3 Mirrorf = )8

4.6.3 Mirrorf& =, T~ AY1/E1

fEMirrorfi 2R, JF R & W JIUFE Application Firmwareff #% D1 3|RAM 5 ¥ & Breakpoint.

L7 354 8R:

4 5 Breakpoint i v B ERAMIMBIEVE [, Keil<ff FISoftware Breakpoint L5 A A4 %R (FHBKPTHE 4 & # 7
FHIL) . HFRHE®E [ BreakpointZ Ji, Bootloader#% Il Application Firmware%!|i% & | BreakpointfJitil:, 1%
Hihk FBKPTHE ¥4 2 1 Application Firmware 8 3, Applicationit TLiEZIEZ ikl . S ARM Keil B 77 3L
#¥4Breakpoints are not hit when debugging in RAM.

FF k& 75 EiAE Application[fmain () FFUAHAT Z Hi % & Breakpoint, HAKK B LU0 :
1. fEApplicationffJmain()JZE—4T A BKPT (X) » /nBIARAL LT :

int main (void)
{
__BKPT (0) ;
app_periph init(); /*<init user periph .*/

2. Afiidikeil Toolbarft] “Build” $%%H 58 s ACHS 135542

3. siiiKeil Toolbarf] “Start/Stop Debug Session” #%%l @, FFiHiH. BIFHHEPATIE, SfF7E  BKP
T(0) o

4. 7FApplicationH ¥ B Hr T A5
5. F% “F10”7 GEEARIE “F5” ) FUBPATEI T — %A, SRJEIFKE AT LIRS 77 e 2 i A .

“F107 &R PAT T 26T 1% “FS” BT RIARARSAT. EIEF_BKPTHIIFRE, Keil A HEMT

4.6.4 i Ak Log

GR551x SDK 7 £5 [ 72 Ui H 77 RMNEEAF 3% 1 CUART. J-Link RTTEARM ITM (Instrumentation Trace
Macrocell) ) it Application[f]ifliLog. N7 HIT K #F 4 H, GR551x SDKHEE T APP LOGH:HR . A FH iZ AR f)
5 fE.custom_config.h"H 4T 7T 72 APP_LOG_ENABLE, JFAR¥EIT &k 3 B 75 %t 77 xUlC & %2 APP_LOG_PORT.

4.6.4.1 {RRFIHL

SERICE G, FFRFIE T EEIMNEVIG B, B Happ log init () ¥ ELogZ %, VEfLoghi
RO VEMFlush$E 58 iKAPP LOGHELH W 464K, . APP LOGHSH St F5 (i P b v CE B Eprint £ () AAPP LOG
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AP H i Log, % {# FHAPP LOG API, &) DAFIFHLogZt ). &2, iy NS HOLE K b Log: i {E
Hprintf (), WAPELogZ 4% B ANULL,

ﬁﬁﬁﬁ%%&ﬁ%ﬁﬁﬁﬁxﬁ,ﬁ%ﬁ@ﬁﬂ%@%%@ﬁ(ﬁ%ﬂﬂ@ﬂfd&ﬂWmmmams
\libraries\bsp\bsp.h) , FFVEMFN R IEMFlushek %, 7] Z% K $user_log_debug_init(). LAUART#i
WA, BEOaR

static void user log debug init (void)
{
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;

app _log init(&log init, bsp uart send, bsp uart flush);
#if APP LOG STORE ENABLE

app_log store info t store info;

app log store op t op func;

store info.nv_ tag = APP LOG_NVDS TAG;
store info.db addr = APP LOG DB START ADDR;
store info.db size = APP LOG DB SIZE;

store_info.blk size = APP_LOG ERASE BLK SIZE;

op_func.flash init = hal flash init;
op_ func.flash erase = hal flash erase;
op_func.flash write = hal flash write;
op_func.flash read = hal flash read;
NULL;

op_func.time get

app log store init (&store info, &op func);
#endif

L35 RR:
*  app_log_init()E O NS LogWI i Z 5. Loghin tH 2 I FMIFlushd% 1 . F A Flush$2 E A DAAST: i

*  GR551x SDK#Efit APP LOG STORERREH, 2k S R i Log f2 AFlash T LA K& M Flashh St o 87 FH A5
e} 7 1E custom_config.h+¥TFF % APP_LOG_STORE_ENABLE. SDK Folder\projects\ble\ble peri
pheral\ble app rscs LEHIE 1 iZIIG8, H P ZH1Z TN E [ HAPP LOG STOREALHR .

«  ffiflprintf () % ) Application LogJii2:{# HIAPP LOG STOREREH 4T 174 .
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i F Keil FF % it

4 fdi FHUART# i Log,  C BT Log H 422 11 A Flush322 114351 Aybsp_uart_sendflbsp_uart_flush. Hf
Z 92 T app_uart 25 (app_uart_transmit_asyncfZ 1) Flhal_uart[d?F Chal_uart_transmitiz 1) P77 2%
RO, F P AR Bk B S Ik A& W Loghin th 77 s JE 3 yuart_flush#2 11, FH T BT i 2 A7 A
WAE B AR R S8 B . XANE ORI N A P ES

24 FHJ-Link RTTELARM ITM % H ik Log, T SZHL A Log¥n #2111 5351 N bsp_segger_rtt_send() Al

bsp_itm_send().

XA R A KB Flush 32 11

4.6.42 fFAAE
APP LOGHLRWIUAL TE R 5, TR 3 AT LAAE A BAT DU AP H IR iLog::

«  APP_LOG_ERROR()

«  APP_LOG_WARNING()

«  APP_LOG_INFO()

«  APP_LOG_DEBUG()

WAL T AR, P Happ log £lush () BMEHZEAFH I AR Loghft 1, M PRIUEZE &5
Fr B B AR G B R A I 1l Log 4 b4 1

3% BEAE FH J-Link RTT 7 303 H Logh ,  #EFEFESEGGER_RTT.cHh il M &ML

] SEGGER RTT.c

242 L=y
243 J/
244 // RTT Control Bleck and allocate buffers for channel @
245 [J/

P 246 _ attribute_ ((section (".ARM. at 0x@8805088"))) SEGGER_RTT_CB _SEGGER_RTT;
247 //SEGGER_RTT_PUT_CB_SECTION(SEGGER_RTT_CB_ALIGN(SEGGER_RTT_CB _SEGGER_RTT));
A

4-18 BI|ZRTT Control block3t & F 1l 110x008050004

BERT IS 75 XJ)-Link RTT Viewer#H/THCE , FC & 7 W& 4-19F17R .
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EJ J-Link RTT Viewer V6.51a (beta) | Configuration ? >

Connection to J-Link
@) USE ] serial Mo

() TCRIP
() Exizting Session

Specify Target Device

| CORTEXM4 v]

Script file (optional)

Target Interface & Speed
sSwWD * 4000kHz -

RTT Contral Block
(@) Address i) Search Range

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

| 0x00805000

Cancel

4-19 B¢ B J-Link RTT Viewer
HAr “RTT Control Block” HI47 B “Address” J73$8 %€, H A E T8 i 25 18 9 128 L RE AR B . map g

XA “_SEGGER_RTT” £ MR AIHbE R IREL, n FEIF N, #1% K 4-18HE7 77 A& T RTT Control blockJf &
FHhhkox008050004k, ) IR H EZE A HLEE “0x00805000”

store_rssi addr 0x00804538 Data 4 1l1d test_patch.o(.data)
preamble_arr 0x0080453c Data 8 1lld lcp.o(.data)

tx_power_cs_tbl 0x00804544 Data 28 1l1d lcp.o(.data)

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

CRC_TABLE_7 0x00804%960 Data 512 11d lcp.o(.data)

_SEGGER RTT 0x00805000 Data 120 segger rtt.o(.ARM. at O0x00805000}
S_pWIr_env 0x008055%¢c Data 84 app_pwr_mgmt.o(.bss)

s_uart env 0x008055£0 Data 6l6 app_uart.o(.bss)

4-20 3R BYRTT Control Blockit i1k

4.6.5 {¥ FGRToolboxifiz

GR551x SDKHE T F 1 1 GR551x BLEM. A [fJAndroid App: GRToolbox, 1§ SDK folder\tools\GRTo
0lbox\GRToolbox-Version.apk. ZAppiefit T U1 FIhhE:

o HEARBLEFFFHFNERE, Sfcharacteristics LS o
*  brtfEProfileff)DemofE7~, fU#fiHeart Rate, Blood PressureZs.,

*  GoodixH & XN HFEF .
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5 {£ FHGCCH &I

GCC (GNU Compiler Collection) #&HGNUF K —EFFIRGmFARLE, HEE T EHRMEMmEDR, X
FrLinuxFlWindows:1E R 4t .

MERT=Y: )P
Linux & AT i A 2213015 F Ubuntu 16.04 2 2 )5 HILTS AR

ZIGCCUL KA I GCOIT A A BEHEAT I R AR B 2 PN 7%, 71255 (GRS51x GCCHI Ft) -

LT © 2022 IR TR A A IR 22 7]
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IAR Embedded Workbench IDE for Arm (IAR EWARM, L RfiFRIAR) 2 HIIAR Systems 2\ 5] I & FR4E AT
KIEE (IDE) , L HFWindows R %t. JT & 0T LLAIARE 77 WG T 322 IAR 2354,  FE{# FIAR for ARM
8.2.22 ) LA I JiAs,

L AEIAR L LA FNIARTE R AR AT & AR B 2 VEG N2, W 5% (GR551x IARF PP F)

LT © 2022 IR TR A A IR 22 7] a5
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G@DIiX R AR
7 RIBFYERETE
& 7-1 RiBFLERGIE

R iR

ATT Attribute Protocol, JEMEHHNE

BLE Bluetooth Low Energy, fIRINFEHE T

DAP Debug Access Port, AR A

DFU Device Firmware Update, £ [fl 44 557

GAP Generic Access Profile, 38 15 i #iia

GATT Generic Attribute Profile, i J& M #1va

GFSK Gauss Frequency Shift Keying, =g

HAL Hardware Abstract Layer, {444 )=

HCI Host-Controller Interface, FAL-#& 2531

loT Internet of Things, #JEEM

L2CAP Logical Link Control and Adaption Protocol, 1% %844 142 ] 5 1& fic il

LL Link Layer, &)

NVDS Non-volatile Data Storage, 3F 5 2 BB A7 i

OTA Over The Air, FJCZkft

PMU Power Management Unit, LR E T

PHY Physical Layer, ¥)3 2

RF Radio Frequency, 54

SCA System Configuration Area, RAALE X

SDK Software Development Kit, {77 & T2

SM Security Manager, %45 A

SoC System on Chip, F &%

XIP Execute in Place, F LT
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