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1 f&sr

GR551x R 41t i /& GoodixfE Hi [ 32 ##Bluetooth 5.1 LB IFERE 4 L RSt (SoC) 5 F, ATLAELE 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 R AL fi CHfEH 2 O RIS =i (R 11D, JFRF ATARYE T H 7 ZLE R A& 0

e
3 1-1 GRSSIXRFIT 5 38!

GR551x Series GR5515IGND GR5515RGBD GR5515GGBD GR5513BEND GR5515I0ND
CPU Cortex®—M4F Cortex®—M4F Cortex®—M4F Cortex®—M4F Cortex®—M4F
RAM 256 KB 256 KB 256 KB 128 KB 256 KB
Flash 1MB 1MB 1 MB 512 KB N/A

QFN56 BGA68 BGAS55 QFN40 QFN56
Package (mm)

(7x7x0.75) (5.3x5.3x0.88) (3.5x3.5x0.60) (5x5x0.75) (7x7x0.75)
I/0 number 39 39 29 22 39

U7 354 BR:
GR5515RGBDANERE FH 3877 dh Il H P4 o

1.1 GR551x SDK

GRS51x M & T. B4, (Software Development Kit, SDK) SNGR551x & 51SoCHE AL 4T I3k A4 H K 32
Fr. 1Z LEAHHE TBLE (Bluetooth Low Energy) Stack API. System APl ZMEIKSNFER« hexSCAFAE AT R #k
TH. TRERBIAS LR ARSI P SO %

ARG SZ FFIGR551x SDKAR A, & H T GRS5IX R F I FT A 5 F -

1.2 {RINFEEE S sk
IR F (BLE) Prillkmse tu s 117

JRBUITAT © 2021 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

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 © 2021 GEIITTIC TR A PR 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 -
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GRSSIXRINFEIE T AT &

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 SDK )7 5] T A2 AT BRIH P T A R AR

2.1 fE {5244

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

Bluetooth Subsystem

RF Transceiver

— Dig.Front End

Bluetooth LE

Communication Core

Bluetooth LE

Packet Buffer

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

*  RAM: BENLFEUZfEES, TR PHATI 35 Z N A5 .
s ROM: WiZfffit#%, [E1k 1 Bootloader, BLEWMMAR KIARA:EE >

*  Security Cores: ZAiFHE 5 T, FEAFETRNG. AES. SHAFIPKCERARHR, HAL T XN i
FH P R B Firmware AT AR 5 (SRS . 6T I35 Firmware AR 56 2 38 i ROM HH (1 22 4> JE Bhim B 52 B 1
(Bluetooth SPECH 5 %2 4 AH K B 1157 #2702 B &% T Communication CoreHH A7 iR, EjSecurity

Core 5%) &

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

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

e Communication Core: Bluetooth 5.1F/MY I H| 2 I Z . B WAL 52.4 GHz S A1 2

ENibEeaue

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

Modem MAC
Mixer —BB — ADC >
DC/DC
Power  Memory/State SRAM Flash SPI  UART QSPl Timer
Sequencer Retention ARM®Cortex®-
LP LDO MA4F el
ROM Cache 2C GPlo 125
Timer
Sleep Osc. i g Wake up
ways-On :
Domain Security Cache Ctrl Flash & XIP ISOG781 PWM ADC S\\Il\th?I'm
RTC LP Comp. Cores ’ Ctrl. :
PMU Subsystem MCU Subsystem
& 2-1 GRS51xFE {524

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

WAL © 2021 FINTHIL TR B G PR A S
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*  Flash: EPERAEN T AEIFashfE 8o, T AAEMEEEAAE, SR AU A Ris T it

(Execute in Place, XIP) .

2.2 S5
] 2-2 /@7~ T GR551x SDKII AR {E 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, RS I R BN R -
. BLE Stack

{RIHFEWE A AR SEBAZ O, HHIEHI 2 (Controller) « FENUIEHIHEL (HC) FIEHL (Host) ML
% (£9#5LL, HCl, L2CAP, GAP, SM, GATT) , X fFBroadcaster. Observer. PeripheralfliCentralffj
t,

«  BLESDK
B R T EA, $4E5 F 18 F SDK BLE APIFISDK System API.

°  SDKBLE API3FEL2CAP. GAP. SMFIGATT API.

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

. Application
FESDKELHT, $R4t T FH8 BET SAMEoRG TAE, o) TR A& 4 16 Ja 1 — i So A, H
JURT LU R #ENS A AIs AT A . X T ORE 3 B SR, SDKALH 1) 22 s APPAR R AL 1 X0 2 T
e, 7 A

JRBUITAT © 2021 PRYINTHIC TR I 03 A7 FR A 7 5
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. Drivers

ANE IR BN ER 4> AP X 1B . 5% T DriversHIVELINT 2, 5% (GR551x HALKX LLERSH P F
My .

2.3 FhEESARET
2-3J87R T GR551x R FlSoC 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.

*  GR55135S0C:
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.

JRBUITAT © 2021 PRYINTHIC TR I 03 A7 FR A 7 6



G@D]X GRSSIXMLINFEHE F 8-V &
2.4 Flash 77 {iRRET

GR551x:EF 4 T — AN HIXQSPI 2322 11 1) AT BE [ APl Flash 7265 2% . i%Flash 3 | i #F4 KB K /MEIFlash
Sectordllif; Wi L MRIEAFIFIN S, 2 A F H & A7 X 5.

P 2-473GR5515 L 78 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, FEMHTHHAGHINISEMERGELE.

e User App: Application Firmwaref#fif [X 35 .

*  Unused Space: 75X, FFRETLLEATMA A ZX . than, EDFUAZEFEH, HUnused
Spacellfn i £ fi#s #7 f] Application Firmware.

*  Non-volatile Data Storage (NVDS) : IE5 P EuE A7 4% X 1

(0358 RR:
NVDSHERE 7 I Flash 15 )5 — AN IX (Sector) o FFRE tH AT DARRHE 7= St ) Flash A FH AT &y, & B HENVDSIP S
GEHHE DL K BT o s X A, BAREC B 5145 7%4.3.2.1 i B custom_config.h.

R NVDSE AL 75 Z R Flash i X R AR ML hE X0 55

2.4.1 SCA

System Configuration Area (SCA) 17 F-FlashJ A% {~Sector (3£8 KB, 0x0100_0000 ~
0x0100_2000) . SCATf7-fif | R4t Ja shidt R4 fAs & DA HoAth RS HC E 240 . SDK toolchainBi#: T A &R
P P B B S custom_config.h (#£1%: Project Folder\Src\config) AEKSCA Image, FHKHkEE
FISCA, Z#4.4 £l 1F. & 2-54System Configuration Areaffi Jj »

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

JRBUITAT © 2021 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 5., Boot_Info Backup/&Boot_InfolJ %17 -
o AR L 4 RN, Bootloader£>Ekil MBoot_Info i FREUE 15 B .

o {EZ4WR N, Bootloader£ it EBoot_Info, W1 Boot InfolIb ANid, M<K EBoot_Info

Backup, 3FMBoot_Info Backup 3REL = 515 8 .

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

Fl|Firmware R M ik o

°  Boot Config N RGN E(E B -

°  SPI Access Mode SPIV M /7 L B . NARGE ECE, HIF ik iz,

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

°  Load Addr AFirmwaref7figdthiii, Scustom_config.h™ F¥JAPP_CODE_LOAD_ADDRX] W .

° CheckSum NFirmwaretZ ¥, A Firmware5, HISDK toolchain H sh&E H .

°  APP Size NFirmwarel]Sizef5 5., 4 j¥Firmware/5, HSDK toolchain H & H .

*  Img_InfolX B A7 it T i 2 10 Firmware {5 E.. 24 1# HH GProgrammer T #Firmware sl f# i DFU Tt
ZiFirmwaref, Firmwarefd B &8 76 2llimg_InfoX 3 .

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

HFirmware X 4 /€ N CommentsfZ E..

> BootInfo (24B) AFirmware/idl{s 5, 5 _FiABoot_Info (32B) [)1k24 Byte#H [,

°  Version NFirmware R A&15 5., Hcustom_config.h ' VERSIONXS I o

JRBUITAT © 2021 PRYINTHIC TR I 03 A7 FR A 7
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o Pattern A[d] E1E0x4744.

DFU Config InfoX 38 /7  ROMHDFURRER AL EF S, FF k& o] LLd i i FHAH BN APISR B 212 [X 3
B, M & DFURER

°  UART Info yDFUREEFFJUART A AR GEC B, SFIRSAI. BRRR . GPIOAL B %5 .
°  ADV Name Info ADFURRER ) FEAHRICE, BIRIRESAL. T /4. T HKE.
°  NVDS Init Info NDFURRERFAINVDS R Gt FIMT IR AL B, BFIRASAL. NVDSIX I /N, il

°  DFU Disable Cmd InfoijFUi‘%ﬁ%E’]DFU ARSI E, SF5IRANADisable DFUCmd (2B, WE
¥ F NBitmask) , AJIE T 1% B Disable DFU Cmdf{E 622 F FE LS DFUA 4.

Hmac XIS A7 i 1 Hmacke 3ol . IZXINAE R BT AR KT REeRE, 25308 (GRo5xx[E 1
e kS o

2.4.2 NVDS

NVDS & — MR JOP BB RS, CHKB T Fashi@ {22 (Flash HAL) o HA7Ff#E T Flash,
I HdE A2 E K. NVDSERIME HIFlashiiJa — M X (Sector) 1y XI5

NVDS R Geil & A7 fl /N, ol an s FFE P AL E S50, REEEE . IREFAH P E E% . BLEMMURE S
5 FINVDSA7fifs 1% % 48 72 S5 540

NVDS R4 B A DL e

BNEEIT (TAG) A ME—ITAG IDH TAR IR, 27 0T AR PETAG 1D 24 P9 25 134T 1 U 5
R, AT B SCODAEAE Y L .

BEXS Flash 77 A BRRFEREAT TARAL, STRAEUERR . WordXf 5. 4 F BN 5 11l .

T DX /NI I bl T C B, Flash /74 X LASector N HLA, — A Sectorff) K/ N4 KB, NVDSAE
fig X 3k A C B VA T Sector; BC B A RS 4G Hiu kit 2444 KBXY 5% .

NVDSHEAE T LR TN R 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) HIEELNVDSTE FH [ Flash Sectors.
uint8_t nvds_get(NvdsTag_t tag, uint16_t *p_len, uint8_t *p_buf) MNVDS 3352 H tag b VR B 58

FE AR 5 N BINVDSFH Fltaghi il . W1 RIX Mag AT

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

£, MBI —NHTHT

uint8_t nvds_del(NvdsTag_t tag) MHIERNVDS FRtaghs VR F B -

uint16_t nvds_tag_length(NvdsTag_t tag) FHUFR SE Tag I BHE K .

NVDS APIF AU 175 2% (GR551x APl Reference) , BREEAENVDSK A (LT SDK Folder\com
ponents\sdk\gr55xx nvds.h) o

NVDSAF i £ s ik X an &l 2-6 s :

JEAUITA © 2021 IR 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) ¥ AN 2-2 fioRs:

3% 2-2 Data Headerf& =\

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

(0 35 8R:

BLEPMM ARt & {F FINVDSFEfif— 2L 2%, [ b U INVDS /e Flash77-i% [X 45 . GR551x SDKZ:Hk 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]
#*NVDS_START_ADDRAINVDS_NUM_SECTORKC B NVDS [X 15 (1 EE 4 b1k A1 5 F K/ o BLEWIMSUAR A Application3t:
LA FE INVDSF X IR, (HZTAG 1D 4 25 (A3 R 70 AN R 2500, FF & 3 R Befd FH 73 B 45 Application [ TAG

IDiT %4 25
*  Application ¥ Zifd FINV_TAG_APP(idx) K 3 HUN FH 2 7 2085 ITAG ID. i%TAG ID#E FHENVDS AP S 4L .
*  Application N AEKidx BLIEE/E UNVDS APIFI S . idxHU{H Y5 /£ 0x0000 ~ Ox3FFF.

TEApplication s —XIZATHI, F A& ] ] T FE.GProgrammar¥4 BLE B iU A1 Application BT FH I TAGH)
UH1E S NFINVDS. USRI & A8 F GR551x SDKERAE IINVDS X 381 22 [H 17 #5 E NVDS X ke df th bk, 1
i fRGProgrammar 1 iNVDS X i i il it B 5 custom_config.htf 5 SCIINVDSIX SiE d i AR R . 9%
TF-custom_config. nFINVDSIX 3k 4 il L &, £754.3.2.1 IiC B custom_config.h.

2.5 RAM7Z{i A 5

GR5515/JRAM ~256 KB, jtEffitihit y0x3000_0000, H1114N P FEER (RAM Block) ZH8 (4 AZEERI K
/INEIRI8 KB, HARHNAFERI /N AN32KB) o BEASRAM P AF B AT H A AT 4T T/ 5 P HL Ui

[ 358 RB:
GR5515 ML 4fi Hi11:0x3000_0000f RAMER AL T — /Nt 4 ik A10x0080_0000f] Aliasing Memory, LIE 2-3. U
FARHS 13247 Hi bk 7E Aliasing Memory i Ja F,  mT LU ERAAS/ERAM H 132 1T B . GR551x SDKHRAE i fig

1ZAliasing Memory .

256 KB RAMAF-fifi A7 & W1 ] 2-7Ffro:

JEAUITAR © 2021 SIINTHE 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 [FIIRAMAT 5 -

* 23 BFEITERER
EITRR 3%
F BigATa, P BRI A TE v B FlashZS (8], F2/508 4725 (B A0 04823 (6] AH
o RGN FHBECEE, J@itcache Controller B 3 MFlash 2 AN FRIZ T -
BHRIBATIES, H A NS Flashz= 0], F2710ie 1720w LAERAM S
Mirror i ], EREFF R BL SERRSERUA, KR WS RFlash 2 [0 N2 2RAM A
8], FFPkEEBIRAMHHETIZAT

XIPRE

(1358 RR:
T XIPHE B AT I 75 B L M Flash, K124 R (38 1T ThAE 208 = T Mirror i 2

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

REUITA © 2021 IR THIL TR B B PR A 7 1



G@DIX GRSSIXRINFEIE T AT &

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 XIPIR I HIRAMTL 5

XIPAE AT Ja R VEFEARHS N 24k B 40T Application X ET, AT ikApplicationfE {8 F B8 2 IRAM P 1. 1E
HEATFlash3 8l BB, 75 ZoeIXIPAR R, SECPUTIL M Flash HELSE . [Kt, 7E 4 PRBE R 06 F0F Flash 3K 3
Az Tk 2 171 ZERAMZS 8] . £ GR551x SDK 7~ 151 A2 BT FH i Scatter U471, 52 . T RAM_CODE[X 33, Ff
Fig 7 ALz T b ZERAM AP RS . HEARA[A], RAM_CODEIX 15 (5 FH I)RAM Block v 4k -T-Retention R 4%

[ 354 RR:
TF & ASBE M Scatter SCAE R IR “RAM_CODE” B, KT-Scatter AR, 155%54.3.2.2 BL B A7 AT 5l o

2.5.2 MirroriZ 1\ IRAM7 |5
29 Mirror i i) B RIRAMA 55, TF 25 2 1T DARRAR 2= 5 5 sR X BLHEATAZ 2

FAUITE © 2021 IRYINTTC TR A% 00 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 B2 G, AR A 3IFE. Bootloaders:
i Application FJAHS M Flash 1 & #1344 4 “ App Code Execution Region” FRAMEY o FIEHR AR 2 08 F 4 e it f5
BN BRAE . AU S BT[], Bootloader AN 2= HF & il Application (AR5 2 44 “App Code Execution
Region” HJRAMEZH .

“App Code Execution Region” EX {2447 B Hcustom_config.h 1 [¥]%APP_CODE_RUN_ADDR¥E. T R#H
7 ZLAR Y Applicationff].data il bssSE b 15 L, R E AURS32 17 ik APP_CODE_RUN_ADDRIMi, 8 4 5 1kt
HEAL ) bss Bl st il AL () Call Stack Btk B S o IF K FTARYE. map SUAFRIRAFRAM S BU 73 Afi 15 400 o

HVUT & 2 18 FIRAM Aliasing Memory il (0x0080_0000 ~ 0x0083 FFFF) K%
E APP_CODE_RUN_ADDR. # HHIIRAMEYH &, & TLIEMER <t Merror R ESAE, T K EHILNFF
Pis 58 A7 RAMBL B S 15 I

2.5.3 RAMEE R EIE
& —"RAM BlockA] LAAE T =Fl A [ (¥ HLEARAS : POWER OFF. RETENTIONERFULL.

*  FULLX N T R GtActivelR A, MCUT] BL#EATRAM BlockE S o

*  RETENTIONEZEH T R4GiSleepiR s, AbTiZHIFIREGHIRAM Block BB A S LR, RS
MSleeptRZS K 3| Active 251F F

* AT POWER OFFIRAYIRAM Block & i, i TH ARSI &= £, T A IRIT TR

TEGR551xH1, HIFEHHFIT (PMU) £ RS A S ERINTF S T A& HRAMEE Y. GR551x SDKH 24t 1 58
% WIRAM YR FEAPI,  FF k] DURR 4 N H 75 22, & PEAC B RAM Block ff) HLJR .

RGN, BOANBH T BHEIRAMINFEE R, R SMRIEApplicationIRAMAE & &L,  H 33T
%RAM Block 1) HL Sz ] o FC BRI R

JEAUITAR © 2021 SIINTHE RSB AR A IR A 7 13
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TE R GiActivel RS, AN FIRAM Block4: 1% B APOWER OFFIRZAS; 75 48 F JRAM Block M 5 &
HFULLIRES .

2 A5 A Sleep RSN, 224 A8 FH ()IRAM Block{f- %7 POWER OFFIRZS, 1 75 E2 44 FH FRIRAM
Blocki% B ANRETENTIONR A o

FESEPRR A, B E AR

TEBLER.FH A1, RAM_8K_OFIRAM_8K_1/&{# fi % Bootloader fIBLEVS AR H, Application /A~
. fERSiActivelt, EATRALTFULLIRES; 75 R SiSleepla], EA1M 4L T-RETENTIONAR
. JEBLEZEMCUR A mJ LA FHIX 5 1~RAM Block.

RAM_8K_2 /% LLJ iIRAM Block ) FH i& 7] HH Application HEAT LRIl & X o 8%, - EdE Al 2

TERAMH AT FIARHS B 8 XAE MNRAM_8K 2 FFUR I ZESE X 18] K5 eR BOM A #R (Call Stack) HIFR T E X
TERAMI S kil o IX £ERAM Block ¥ FEYEIR A iT LAAX T /5, AT LLH Application H AT 4%l »

(1 53 B
1.

2.

HA 24RAM BlockAh T-FULLIRZSEY, MCUZA BEXT HaEAT V5 1] .

TFRBE MR G CEFERAMELE, {3 H Applicationft)Memory Layout(s 5 F1¥%H & [FIRAM Block, ]
5 BLE Application ¥ UG AL BL i Fimem_pwr_mgmt_mode_set_from(uint32_t start_addr, uint32_t
size) BRI £ 45 RAM Block - Hi, .

B Z RAMHLYRE BEAPI) FELH B fESDK Folder\components\sdk\platform sdk.h,

SDK_Folder’NGR551x SDKKIHR H 5% .

2.6 GR551x SDK B SR 2544
2-10°9GR551x SDK [ 30432 H 4544

JRBUITAT © 2021 PRYINTH I TR I 0 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 Py i R P 7 A A T A
- TRECEHS, T lcustom_config AR SCIF. ZSCAFII 9 2 H T & AR A
FEHIESDK toolchain it 5 IIAH KA N S 4.
build\scripts B SCAERIEASCPE, TR, T#E. .
componets\app_drivers 5T Application T & #1811 3K B APIJEARAL
components\boards FFRARAE L S ST A
components\drivers_ext FFRAR b5 = J7 oA R 3l .

JRBUITAT © 2021 PRYINTH I TR I 0 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 SDK#fitfflibraries.

ROM Patch SIS0 HROMH fHIBLE Stack$ A1t Hi & 5 47 .
GR551x SDKHE ML AIGATT Services/Service ClientsSZHL R {7 HT I ST -
GR551x SDKHR ALK APISK LA

GR551x SDKfi 45 i Fie s il FH O 45 5 R SCAR AN S A

GR551x API Reference.

GRS51xFMEEIK AN ATHALRILLIK Sk SCfF

GR551xFMELAK AN HTHALFIRARHY o

BT, FatFSURIRAD.

B FEF, FreeRTOSUEAAD

H= A, SEGGER RTTIEIAT .

B FEF, WechatiFA(AS .

BLE Application LFE7/~f5], LbfHeart Rate Sensor, Proximity Reporter.
R AN AR R

O F HNEEAPP T AL R .

CMSIS¥IToolchain SC 14«

e G 1 TR .

GRS5 xR 5 1R TR Bfh

LT © 2021 IR TR 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 A Application B Sk 2

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 £ .

JEAUITAR © 2021 SIINTHE 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 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, &
AR A R, M AERE A SR ThRE. PEIETESH R (GRoSxx[EIF I &R H/ 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 © 2021 PRYINTH I TR I 0 A7 PR A 7 18



G@DIiX  FESDKIF Rt

4 {£ FSDKFF % iF1K
REHGLAKeil B, A2 U4 8 I SDKK 58 BBLE Application I B2 . ik, FEAH K.
A GCCIF AR HATIT K, W27 (GRS5xx GCCHI T FiiE) -
AT FIARTF R BEAT T R, 7127 (GRS5xx IARFH Tl

4.1 & % Keil

Keil MDK-ARM IDE (Keil) J:ARM® /2 53 L[ T-Cortex FIARME & AL BT K BF 8 (IDE) . FFRET]
ME 5 W sl https://www.keil.com/demo/eval/arm.htm T #Keil 22355 6, 3 HE 4T 235 . GR551x SDKWA 2 A Keil V5.20 5
PL_E B RRAS

(1035 AR
T Keil MDK-ARM IDEFIM# H, 7] & FHARMIRHEIELH - FAlt: http://www.keil.com/support/man_arm.htm.

4-1AKeil R 3l 0 5.

rﬂ - o X
Fle £t View Pojt Fh Debug Perphensls Toos SVCS Window Help

NS d@| % B9 0| [P rnnlEEEk couoy: BB @ o0 a|E]x]

CEBEe s w EEEERS

Project a

Eeroy.. [@Books] O Func.| Dy e,
Build Output

& 4-1 KeilZX - B H
K 4-1 FKeil )5 FH I REFR4H -

= 4-1 KeilE I IThEEIREH

Keil Icon Description
& Options for Target
@ Start/Stop debug session
4 Download
Build

WL © 2021 VRYITHE TR by B A ) —
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http://www.keil.com/support/man_arm.htm

G@DIX {4 FISDKIT % 137k

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, Keilf] 1% LRERHl. st &, 7 “Options for Target 'GR551x_SK'” H1i%k
¥ “Output” , 7E “Name of Executable” #ji \ “ble_app_example” .

JRBUITAT © 2021 PRYINTH I TR I 0 A7 PR A 7 20
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{4 FISDKIT % 137k

KA Cptions for Target 'GRS51x SK'

Tevice ] Target COutput lListing] User ] C/C+H ] h=m ] Linker ] Tebugz ] Utilities]

Select Folder for Objects... | Mame of Executable: |'3|9_E'IDID_E?‘E'I'HIJ'e

(% Create Executable: \Objects'ble_app_example
I¥ Debug Information [ Create Batch File
I Create HEX File
I¥ Browse Information

{ Create Library: .\Objects‘ble_app_example lib

0K | Cancel | Defaults | Help

4-3 {&2Name of Executable

fEKeil Project Exploretf, W] 27 Fl|ble_app_example L% T I FTH groups.

Project x|
=% Project: ble_app_example
-4 GR351x_SK

gr_startup

(e

gr_arch

(e

gr_stack_lib

™

gr_drivers

=]

gr_app_drivers

gr_libraries

=]

gr_profiles

external

-

user_callback

=]

user_platform

=
EF R BB B R

(]

user_app

i ﬂ Praoj... @E-J-Jl's £} Func.. []..T-':m...

4-4 ble_app_examplelil H

ble_app_example T.#£ T ffJgroups 3= £ 73 N ZE:  SDK groupsHlUser groups.

. SDK groups

SDK groups s,

Fhgr_startup. gr_arch. gr_stack_lib. gr_drivers. gr_app_drivers. gr_libraries. gr_profilesfllexternal.

LT © 2021 IR TR A A IR 22 7]
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A FISDKIT % 1k

=% 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
gr_stack_lib
] ble_sdklib
r_drivers
gra5xx_hal.c
gr535xx_hal_exflash.c
gr35xx_hal_xqspi.c

=

w

=]

w

gr55xx_hal_pwr.c
gra5xx_hal_gpio.c

gr35ic_hal_uart.c
r_app_drivers
app_dma.c
app_gpiote.c
app_io.c
app_pwr_mgmt.c
app_uart.c
app_systick.c

_libraries
utility.c
app_timer.c
ring_buffer.c
pmu_calibration.c
app_leg.c
app_error.c
app_assert.c
app_key.c
app_key_core.c
bsp.c
cortex_backtrace.c

O O O S O O 2 O B 0 N < I 5 = - < I O S :

DEEPEEDEEDODDEED: EEDEEDEPDP: EEPPEPDEPEE

fault_trace.c
=5 gr_profiles
i il ble_prf_utils.c
g _1 Ins.c
B & external
# ] SEGGER_RTT.c

H.

grisxx_hal_aon_g pio.:c
i

. user_callback
0 user_platform
# 3 user_spp

4-5 SDK groups

SDK groups I HJUE LA L FRAZ L, KgroupH) BARHIA LT «

FRALITE © 2021 ARINTHC TR (i A PR A =
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{4 FISDKIT % 137k

SDK group& i
gr_startup
gr_arch
gr_stack_lib
gr_drivers
gr_app_drivers
gr_libraries
gr_profiles

external

. User groups

% 4-2 SDK groups
ik
RG Rzt
System Core. PMUIFIRIAG AL B SCAH A 2 Gt - N7 2 11 S B0
GR551x SDK lib U1
O AR IREIE SO TFRE AT AT IS AT E BT AR AR SCRE L BKE) o
5T Application T A A FH A BKENAPRIE SC A o T 35 AT B AT U INISE H Fr 5 2E ¥ AH Capp drivers.
SDKEZ AL I A BB AR . SMBEIR B A THIE S
GATT Services/Service ClientsJii SC . TR AT EAT IS INIR H BT &5 (AR SCGATTIE U«
SRR IR SCE, Bl iifreertos, segger rtt. JT & AT FIAT IR INIR H T 6 48 = T FEE

User groupsfiffiuser_callback. user_platformFluser_app.

E-"% Project: ble_app_example
-7 GR551x_SK

[#-Ld 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 SCA 75 BT R B RS, H-group M) BARFIR W -

JEAUITAR © 2021 SIINTHE RSB AR A IR A 7 23



G@DIX {4 FISDKIT % 137k

%% 4-3 User groups

User group & i iR
user_callback J82 FH % 7 5 B IR BLE Stack Callbackfi 4. CallbacksIJ S £ N1, 625K 4-5 .
user_platform RO BE VR B LA R A6 A, JT R T 2R B O 52 S BUAH RHER
FRRHON A LRI R # B I AR SO, T B BLETM ARG AT I S M S I GATT Service/
e Service Client /1) 3 {40 3 BR %4 .
432 ETHE

FF R T B YE B OFF SRR BTN A LRI, B HENVDS, UILisfriiat, 1FfEasfifR, After
Build DA f 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~ | TFE ) custom_config.hfii FH TR H X FHSrc\config.

3R 4-4 custom_config.heFHYE

M

Fi::3u
Xt AL AT Ik
CHIP_TYPE 0: GR5515
1: GR5513
MREE I I TF O . BRINBEE 0.
ENCRYPT_ENABLE 0: AMEREEMNE, TR, DI ERAMZS [H
1: fEREM P
Fe 75 8 A1 A &l Flash.
EXT_EXFLASH_ENABLE 0: AMEHHMEFlash
1: fEfA4hFlash
{TEiiCallstack Trace InfoffI T 2% $17T1ZIT KA, K/ E:HardFaulti, 2K Callstack Trace Infoit
i ER TR K
0: K MTrace#T Ell
1: #THTracefT BN

SYS_FAULT_TRACE_ENABLE

App DriverstRR {1 7T 56
APP_DRIVER_USE_ENABLE 0: AN App Driverstiid

1: {# FApp Driverst&i

APP LOGHEHLIFF 5.
APP_LOG_ENABLE 0: KM Application [f]Logs

1: 7 JFApplication f#]Logs

JRBUITAT © 2021 PRYINTH I TR I 0 A7 PR A 7 24



GA@DiX

{4 FISDKIT % 137k

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

APP_RAM_SIZE

APP_MAX_CODE_SIZE

ENABLE_BACKTRACE_FEA

R

APP LOG STOREFLER [ % .

0: A FHAPP LOG STOREFR

1: i FHAPP LOG STOREfH

W EAPP LOGH H 77 3.

0: UART

1: J-LinkRTT

2: ARM ITM

GR5515 Start Kit Board[fJGUIELHR (11 7F ..

0: AMEHGUIELER

1: fFHGUIKLH

Debug Monitor i (15 56

0: %[4]Debug MonitorfHk

1: T7FDebug Monitorf5ik

DTM TestDJREMIFF 5.

0: KHIDTM TestZhifE

1: 1TJFDTM Test3fifig

DFUT)RE T K.

0: XHMIDFULIRE

1: fJJTDFUIIfE

Application?E Flash{% 5 FE i, AT BHL Lk 57 01 o 2 PO 2 S8 0 0 2«
24FLASH_PROTECT_PRIORITYEC B AN, FR Wit Sa g8 /T BTN A B SR 2 5

A2, FiFlash#B 556 RS, MR A G R . BRINVER R, FlashiB 5 FE dh A g RiAT:
T SR, T R RT LUK S b it 2R B A .

NVDS i I X IR R i, BRUCIRAS R % 25 fE cutom_config. hh Cl RS, TR 4 TR E
PONVDS b I DB B, W) R FZE IR SO M G4 KBS o

NVDS{# F ffJFlash Sector 1) 4 & »

Application T 7 Z 11 Call StackF1HeapHIK /N, IF R # ] LAKRHE Application [ 5 b A FH 1%

B, HEHAE, (AR T6KB. MHTBRINK/N 16 KB.

Fon TR R H H % FHIKeil 5\Objects\<project name>.htmiffit T A5 %
ffIMaximum Stack Usage..

Application 1 T 4> RS & 11 5 F IRIRAM N 772K/ o RS2 57 Sleep Mode T 26 /4T F-Non-
retention Y775, HLAE 75 ARIEIZRAMBR (1134 5068 55 BIRAM Y A7 B K 1 5L
ApplicationfEFlasht 5 HI AR B R/ o I 3 R 5 S BR ¥ Application i code sizesf i3 B %
1.

R I 3 Zh BE AT 5K
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M

APP_CODE_LOAD_ADDR *

APP_CODE_RUN_ADDR *

SYSTEM_CLOCK *

CFG_LF_ACCURARY_PPM

CFG_LPCLK_INTERNAL_EN

BOOT_LONG_TIME *

BOOT_CHECK_IMAGE

VERSION *

DAP_BOOT_ENABLE

EXFLASH_WAKEUP_DELAY

CFG_MAX_BOND_DEVS

CFG_MAX_PRFS

CFG_MAX_CONNECTIONS

biz:py

0: KPIEHThRE

1: FTTTER Rl Dh g

PTG M P stk . Xk B 7EFlashHihk Y6 FE P9

FEFFIEAT 22 Al ke H

iz bk 1 5 APP_CODE_LOAD_ADDRAHZE, MApplication£ K FAXIPIE{IE1T
Rz I B AERAMBBHE VS Y, T Application 2R F Mirror i (iZ 1T
RGN A . FLAUEM R

0: 64 MHz

1: 48 MHz

2: 16 MHz (XO)

3: 24 MHz

4: 16 MHz

5: 32 MHz (PLL)

BLEfIRARIEAR N Sk 22, HHU{E Y1 ~ 500, FLZPPM.

R A F SRR OSCHY 1 /E ABLERATBEAIRIS #h . 54, WICFG_LF_ACCURARY_PPMi:
il E 9500,

0: A

1: fEH

BE T S R AR s AT 5 2 BUS B RS

0: AZER

1. FERIP

FEXIPRER A, ¥ 5 B 2 15 2 X image AT 1R 46 -

0: AT

10 BEATIRK

Application Firmwarefii A5, K Z2 Bytes, K+ Nl f7fik.

DAP Boot xU 11T %

0: MIDAP Bootfi

1: 4TJFDAP Bootfi =

FERVRFNN, ¥ B E M B Flash AT UGS IDIAT OSSR I ] FLHUE Y5 0 ~ 10, Hf
N5 s, BNEUECHOR ANIEIR, AL, SER R RIS ps.

Application SRR AT 4058 B B0 . TTACE MR SLPR TR BEELZAA, LA ROR 5 1)
FIRAM 2 ] 8K o

Application T BE WS 1 7 (FIGATT Profile/Service (it K . T ARG L br TR E % E, H
TEHRK 7 FH AT RAM 2 TR K .

Application S FF [ BCRER SR, BRAE N0, TR F P LR S br 5 TR B HAH .
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i

CFG_MAX_ADVS

CFG_MAX_PER_ADVS

CFG_MAX_SCAN

CFG_MAX_SYNCS

CFG_MESH_SUPPORT

CFG_LCP_SUPPORT

iR

ZAH K, BLE Stack Heaps 75 22 15 I IRAMZS [H] gl K . BLE Stack Heaps EL{A& A/
Hiflash_scatter_config.h {1 LA R YA ZRSE L, TR E A AMESEX YA %
ENV_HEAP_SIZE,

ATT_DB_HEAP_SIZE,

KE_MSG_HEAP_SIZE,

NON_RET_HEAP_SIZE .

Application SCHFIRIBLEAL Gt 3R AN e ) 16 5 11 KA
Application 3¢5 ¥ 5 K BLE I HIPE |~ R4 .

LR

FC B RIMES T AT B A Bl (CFG_MAX_LEG_EXT_ADVS) 5 R i (d
(CFG_MAX_PER_ADVS) M EAIANREREITS.

Application3C ) KBLEFI AR, R KAE L.

RS RE R PR, T TR USRI 7 IRAMBR U o I R 3 T AR A S Ao P ) o 39

PP R E, mOE NS,
A SCFFMESHIfE .

0: R3HF

10 CFF

JE 75 X FFLCPAR .

0: ASFF

1: XFF

*: SDK toolchainH ffIble_tools.exes> L HUZZ HIME, HTAEMARSGREIX (SCA) HAE L. Bootloaderfs
FeMARGRE X SO, ARSI

custom_config.h )T ERETT & Keilff)Configuration Wizard Annotationsit e, Kt & & 1] LLE F AL I Keil
Configuration Wizard> KL & Application LFES 4. 50 ZIHEFTT &3 {8 F Wizard DLk 50 H I AEVE S BUE
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_] custom_config.h

Expand Al | Colepse Al

Help [ Show Grid

Option

= Basic configuration

Enable APP driver madule
Eanble APP log module
Enable 5K GUI module
Enable DTM test support
Enable BLE DFU support
Enable PMU calibration

Protection priority level

Call stack size

RAM size of application

Code size of application
[=)-Boot info configuration

Code load address

Code run address

System clock

Low power clock accuracy

Delay time for boot startup
Code version,16bits

Enable DAP boot mode

[=1-BLE resource configuration

[=I-Mesh support configuration
Mesh support

4322 EF %R

Keil F.sct 3085 Sk 422 2% FH B A7 4% BX . GR551x SDK N Application T &K & 2t T — 4R
%lflash_scatter_common.sct. Z%.sct SCAAE F ) 2245 8 X Eflash_scatter_config.hH .

TextEditor ), Configuration Wizard

Enable system fault trace module

The Mumber of sectors for NVDS

Enable internal osc as low power clock

Enable image check during cold boot startup in xip mede

Maximum number of BLE profiles
Maximum number of bonded devices

Maximum number of BLE links

Value

EMABLE
EMAELE
EMABLE
EMAELE
DISABLE
EMAELE
EMABLE

0

]

0x0000 8000
0x0003 0000
0x0080 D000

0x0100 2000

0x0100 2000

B4MHZ

500

Default: Disable internal osc as low power clock
Delay 1s

EMABLE

]

EMABLE

10
4
10

MNOT SUPPORT

4-7 Configuration Wizard for custom_config.h

L0 52 BR:

fEKeil, _ attribute_  ((section ("name"))) W] HIRHR —> bR E A S AL AR N AF BL,
H “name” HURTIT R B FE. Scatter(.sct) ST AT HIRCREAR i 44 I BURAER € AL B . Blan, KN R R
Mzl CE¥IE) FARIAEA N attribute  ((section(".bss.app"))) B .

TR T IR LT D PRI B A 2 A1 R -

1.

s iiKeil Toolbar[f] “Options for Target” #%4fl = , #TJF “Options for Target ‘GR551x_SK’ 7 XJi%

HE. &P “Linker” 325

1E “Scatter File” ¥, 5

Pig

AR« W

1A
o

iﬁﬁSDK_Folder\toolchain\grS51x\sourc

e\arm | ¥flash_scatter_common.sct 3CAf, B ¥ scatter A Csct) JHALE 1A
Filble_app_example T.f% H s FiE£%.
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Y5 BR:
flash_scatter common.sct'FJ#! armcc -E -I ..\Src\config\ --cpu Cortex-M4¥g%E | —
Mnclude 1%, FHA8 M Application TFE ] custom_config. hFITE) H . W RiZEkARE 1%, W47~ A Linker Errors

3. iy “Edit.” $ZEH, FTIF.sctICMR, ARJEARYE E O A A A RS SO L 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 v

0K | Cancel | Defaults | Help

4-8 fit & Scatter File

4. mii “OK” &, RAFIRE.

4.3.2.3 fig & After Build

Keilff] “After Build” 1] LT & — /N AT AT H2 /7 B AR BE SCARAE A Dibuild 2 J5 12
1T- ble_app_template TFEERIN C ¥ Nafter_build.bat SCAH-E “After Build” o, JFRE T T 455
Fble_app_templateff]ble_app_example LIEFSIHCE “After Build” . SDKIRALHafter build.bat 1T EES 4.4
A R A
WERTF R FH i —A T, 7 Z % I DL 2D IR # After Build:
1. 5 iiKeil Toolbarf] “Options for Target” %4l & , ¥TFF “Options for Target ‘GR551x_SK’ ” X1
HE. et “User” hR%ETL,

2. fE “After Build/Rebuild” JEFFHIETHAE “Run#1” , A5 s S XWEiEPESDK Folder\build
\scripts FWafter_build.bat 314, 36K SDK Folder\build\scripts T after_build.bat L
1+ = i Flble_app_example L% H F FiEFEE .
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L0 5t BR:

after_build.bat & —LEFHXTEE 1%, LLUNSDK tools H S 4R . WA AZHLAL I U A7 TSDK_Folder\bu
ild\scripts™ [, JFRHEPAZEEOX AN #E1E, LU SfAfter Build Error.

3. diid “ok”, fRfERE.

KA options for Target 'GR551x SK'

Device ] Target ] Output ] ListingC;"C*‘*‘ ] h=m ] Linker ] Debug ] Utilities]

(1)

Command ltems User Command Stop on Exi.. 5.
- Before Compile C/C++ File

[~ Run#1 (2] Mot Specified [

[~ Run#2 (3] Mot Specified [
= Before Build/Rebuild

[~ Run#1 (2] Mot Specified [

[~ Run#2 (2] Mot Specified ||
=)--After Build/Rebuild

[v Run#1 A Abuildiseriptshafter_build.bat @L @K (23] Not Specified [
@) [ Run#2 (2] Mot Specified [

™ Bun 'After-Build’ Conditionally
[v¥ Beep When Complete [ Start Debugging

@) || L4 " Cancel | Defaults

4-9 fit & After Build

4.3.3 3 IMA P
H R FH T B H SR TR, 1Z2ible_app_example #7153 4GS

4.3.3.1 1214 FE R

PLR 38 I main.c U N 25

Help

/**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
while (1)
{
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/*

* Add Application code here, e.g. GUI Update.
=)

app_log flush();

pwr mgmt schedule () ;

*  STACK HEAP INIT (heaps_table) & X I W2 )mHd, BBLEVMIARIE yHeaplEi . JF
REANAEHIEE X, FMBLEVM R TIE IE R8T T Heap K/, £%43.2.1 00
B custom_config.hiJCFG_MAX_CONNECTIONS.

* JFR&EVWLUAEapp periph init () HHIEMANE . TEFFRIFRM B, 1% E0H
f{JSYS_SET_BD_ADDRT] FH T 1% & IIf I (] Public Address. 1% iR $ 7L luser_periph_setup.cfl & LA 3
CYAMEE

/**@brief Bluetooth device address. */

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

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 JFRFERIZEWhile (1) { }H¥sIApplicationffIMain LoopfthS, LLanibH AN N B HGUI.

o WERIFRFEAMH T App Loghil, T EAEMain LoopH i fapp log flush (). XA LURIEE RS
HENSleepRASZ A, Logs#seefit . T App Loghith i, Z=%4.6.4 i1l Log.

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

Application FIBLEAH MV 55 1 48 /& i i GR551x SDKHE S 145 FBLE SDK CallbackRIXAI] . Application i %
X EeCallback EISDKH, PAIRTHBLE Stack[FiZ 1745 R F IRA i@ k1. BT BLE SDK Callbacks& 7EBLE SDK
IRQIH KT IR 3¢ CInterrupt Context) 1R Y, KT & & A RELE Callback 40T LLECFERS IR #AE,  LLanBH
FENXRBOA R . CIRIEIASE; B0, WFHIEREN RGE1T, FIUBLE StackFISDK BLERIHIGIZ 4 I 1E 5 [ 7
11T .

BLE SDK Callback{% "8 GAP. Security Manager. L2CAP. GATT CommonAIGATT Client>k 5325, % 4-5 2%
7 GR551x SDK ¥ FfT 5 Callback Functions.

%% 4-5 BLE SDK Callback Function

File Name Callbacks Struct Callback Function
user_app.c app_callback_t app_ble_init_cmp_callback
user_gap_callback.c gap_cb_fun_t app_gap_param_set_cb
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File Name Callbacks Struct

user_|2cap_callback.c

user_sm_callback.c sec_cb_fun_t

user_gatt_common_callback.c

I2cap_lecb_cb_fun_t

gatt_common_cb_func_t

Callback Function
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
app_gap_stop_sync_cb
app_gap_sync_lost_cb
app_gap_connect_ch
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_cb
app_l2cap_lecb_conn_cb
app_l2cap_lecb_add_credits_ind_cb
app_l2cap_lecb_disconn_cb
app_l2cap_lecb_sdu_recv_cb
app_l2cap_lecb_sdu_send_cb
app_l2cap_lecb_credit_add_cmp_cb
app_sec_enc_req_cb
app_sec_enc_ind_cb
app_sec_keypress_notify_cb
app_gatt_mtu_exchange_cb

app_gatt_prf_register_cb
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File Name Callbacks Struct Callback Function
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

R 75 AR R P2 S ) Dh e 5 SR S 3BT 75 IIBLE SDK Callback. 11, W™= i A S RESecurity
Manager, AT EAASSEENS R Callbacks 4 SR 77 it R SCHFGATT Server i A SCRFGATT Client,  JUIAT LA SEIHLGATT
Client % ffjCallback. %F—3Callback F.ff]Callback Functionth AN — g {5 B A= B E, FF A # R T BB i T
AR H L Callback Function.

J%FBLE APIFICallback APIFf %, 1527 (GRS5xx BLE StackfH] F'#ERi) « SDK Folder\documentatio
n\GR551x API ReferenceldXSDK Folder\projects\bleH [}BLEZRHIIFLHY.

4.3.3.3 BLE_Stack_IRQ. BLE_SDK_IRQ5 Applicationf'iE E #/1#l

BLE Stack /& (K DL I 4 iR SEBAZ O, B E 4 /EBluetooth 5.1 Corefi#ff (Z2752.2 BUAFZEH))
Uk, BLE_Stack_IRQEA A KGRI (svcall IRQEE e md) , LARIEBLE Stack/ ™4 1%
HBluetooth Core SpecHil & IS Fia 1T o

L 358 RA:
SDK_Folder\toolchain\gr55lx\source\system gr55xx.cH []system_priority_init() % & | R &
HBR ) A W S 2

BLE Stack (KPR 25 2088 23 fish % A0 2 SR A [FIBLE_SDK_IRQHT T . 78 1%+ 7 b B o %5 vh < 1 FH Application S2
HLEIBLE SDK Callback, #fBLE Stack FIMRZAS i3 i LA KA % (Al 55 $i s J3% F Application. TR % fEIX
YLCallbackH Nkt G VR FERT MY 55, N 2B FER L 45 2 7% Bl IMain LoopEl & FH 7 2k FErp b B . R R34 vl
FSDK_Folder\components\libraries\app queuelfM\BLE SDK Callback[i]Main Loopf& it S {4, BL#H
f F B . #JApplication Framework. X T7EH &R ALFRT77%, 2% (GR55xx FreeRTOS/R I FME) -

JEAUITAR © 2021 SIINTHE RSB AR A IR A 7 33
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Application Application A I|ca on
@
I app queue_init
BLE_Stack_IRQ I I
| I - ->
! BLE_SDK_IRQ I I I
—_—
l BLE SDK Callback l I
l app_queue_push I
<_ _______
: I<_ ______ jl T
| I | , _ app_queue_pop
| | | | I R
I | I I I
4-10 non-0S system schedule
4.4 £ R EfF
after_build.bat{EKeil 52 Fibuilding J& 2= ¥ Keil H B1#AT . ‘& 4= Hble_tools.exeiZ B 7 it B S
fcustom_config.h H L & S50, A RSCA Image, #RX)5 SKeilfii t (Y Application Firmware & Jf: it — > GR551x:t
Jr AT is AT I [ Ao
BLE ApplicationfJ & 52 A5, JF R 3 7] B 1% s diKeil Toolbar ) “Build” #2400 T . TSR
ZJG, ETRHZEFHKeil 5\build Xk FghaEm el FRE 4.
< 4-6 £ RAE
AR ik
ble_app_example.bin Jor 4 Ty — g ) 2 T
P HFSCA Imagefs B — Bk v F [ 4F, Wil Gprogrammer T 2 T # )i A
ble_app_example_fw.bin
Z17.
0% J5 B 7 SCA Image (s S 3 B A [l 4, PTad it Gprogrammer T A T %,
ble_app_example encrypt.bin
BN s A g AT
load_app.hex P77 SCA Image s /S 1) a3t il B2 [l £F, 7T B Bl it Keil T2 A HIE17,
WA © 2021 RINTIL TR B BR A #) 34
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ik

TN J5 [ B Y SCA Image s 5. 1 1 il [ FH 844, 1T B 238 5 Keil T 2B 88 A

AR

load_app_encrypt.hex
HigiT.

5 8R:
load_app.hexFlload_app_encrypt.hexse A | J7 {8 1% F [F]—~Download Script T ZFirmware i 4T 1 4t — & % fiy
%, Z%4.5 i hex U2 FlashH #E3 F download.ini SCAF .

4.5 TN & . hex3Z&Z|Flash

MBI LG, TFRE T E . hex U R BIFlashrf, BAKEAE B BINT .
1. FcEKeil flashgmFRH 12

(1) ZH#ISDK_Folder\build\binaries\xflash flm tools\Keil\GR551x 8MB Flash.
FLMffF|Keil Folder\ARM\FlashH 3k,

(2)  AihKeil Toolbar'[#] “Options for Target” %%l & , FJJF “Options for Target ‘GR551x_SK’ ” X

THHE, &5 “Debug” FRZETL. fidi “Use: J-LINK/J-TRACE Cortex” A7flllf] “Settings” %41,

KA Options for Target 'GR551x_SK' X
| c/ce+ | Asm | Linker I Utilities |
{" Use Simulator ~ with restrictions  Settings |  Use: IJ-LINK/J-TRACE Cortex LI

™ Limit Speed to Real-Time

Device | Target | Output | Listing | User

[~ Load Application at Startup V' Runto mair

[V Load Application at Startup [V Runto main()

Inttialization File: Inttialization File:

| _| E | |..\..\..\.,\..\build\scripts\sram ini

Restore Debug Session Settings Restore Debug Session Settings

[V Breakpoints IV Toolbox
[V Watch Windows & Peformance Analyzer
[V Memory Display [V System Viewer

CPUDLL:

[V Breakpoints [V Toolbox
[V Watch Windows

[V Memory Display [V System Viewer

Parameter: Driver DLL: Parameter:
|SARMCM3_DLL | -MPU |SARMCM3_DLL ]-MPu
Dialog DLL: Parameter: Dialog DLL: Parameter:
[pcm.DLL [pCm4 [TcmDLL [pCM4

Manage Component Viewer Description Files .. |

OK I

Cancel

| Defaults |

Help |

[&] 4-11 DebughfrZ 71

(3) FEFTIFH “Cortex JLink/JTrace Target Driver Setup” & H 1, & “Flash

Download” Ti. 7£ “Download Function” [X3,

% “Program” . “Verify” . “Reset and Run”

TR FH A LA B Erase 5 2. 12
o Keil BRABCE W -
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(4)

Cortex JLink/JTrace Target Driver Setup

Debugl Trace Flash Download

— Download Function RAM for Algorithm
LOAD © Erase Full Chip ¥ Program
Fd G Erasesectors ¥ Verify Start: [ 0x30000000  Size: |0xFODD
" DonotErase [ Reset and Run

~Programming Algorithm

Description | Device Size | Device Type Address Range

Start: I Size:

Add | Remove I

wE | B

Rz ALY

[&] 4-12 %32 “Download Function”

Ay “Add” ##5H, fE “Programming Algorithm” T ¥R IIGR551x 8MB Flash.FLM.

Debugl Trace Flash Download I

Download Function RAM for Algorithm
LOAD " Erase Full Chip [ Program
$F  © EraseSectors [ Verify Start: 030000000 Size: [0xFO00
" Do not Erase W Reset and Run
Programming Algonthm
Description I Device Size I Device Type I Address Range I
GR551x 8MB Flash 8Mm Ext. Flash SPI 01000000H - O17FFFFFH

Start: I Size:

s | oo |

az | wa

& 4-13 7 NGR551x 8MB FlashZRT2 & 3%

FRALITE © 2021 ARINTHC TR (i A PR A =

36



G@DIX {4 FISDKIT % 137k

(5) MCE “RAM for Algorithm” , “&5E L T IMEMPAT e FE b= 6] . “Start” HIAMES ()
{H U ZUNGRS5Ix T RAMFI L ds L “0x30000000” ,  “Size” H AME I{E A “OxFO00” .

~RAM for Algorithm-

Start: |0x30000000 Size: leFUDU

[#] 4-14 “RAM for Algorithm” & &

(6) sidy “H#pE” ., PRAFBLE.

2. Jid#E “Configure Flash Menu Command” .

(1)  riifiKeil ToolbarH ] “Options for Target” #%%H & , #TJf “Options for Target ‘GR551x_SK’ 7 X

PEHE, &P “Utilities” W

(2) #£ “Configure Flash Menu Command” [XI[¥) “Init File” #2, gl “..” WIWiL#ESDK Folder
\build\scripts FHdownload.ini 3, B3 %6 download.ini U I3 B 1) TA2 H %8
Jr kT

k3 Options for Target 'GR551x SK'’ X
P g =

Device] Target ] Dutput] Listingl User I C/C++ I Asm | Lin](erl Debug

Configure Flash Menu Command
(' Use Target Driver for Flash Programming [V Use Debug Driver

— Use Debug Driver — Settings [~ Update Target before Debugging

int Fle: [-\- .\ build\scripts \download in J Edt... |
" Use Extemal Tool for Flash Programming

Command:l _l

A’guments:l
-

Configure Image File Processing (FCARM):
Output File: Add Output File to Group:

gr_startup LI

Image Files Roct Folder: I [~ Generate Listing

0K I Cancel | Defaults | Help
¥ 4-15 RIZEVFI IR LT

(0 35 8R:
“Use Target Driver for Flash Programming” #l “Use Debug Driver” &BRiANEH H] .

ANEEPE “Update Target before Debugging” -
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3. TF#ihex3(ff.

lio & 52 bl JE,  AiiliKeil Toolbar 1) “Downlod” 40 % ¥ .hex>CE R BFlash . 158 Nk
Iy, Keil’] “Build Output” & ¥ Bon Ul 45

0 35 BR:

FEGIFEF, #FAHES “No Cortex-M SW Device Found” , A A2 /T 7l GE AL FREARIRZS CEPIFIS 1 BEAR
BRI TIRRIEFIET) , TEEETH . hexXCERIFlash . TR # 5B 5 4% T GR5515 SKHR [ “RESET” 4, I
(IR LFD A2 4 i “Downlod” %40 ¥, FET N ECOHE

Build Qutput 3 |

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

*GREE1x ockject loading script through download interface (e.g.Jlink, =tc).
*The goal of this script is to load the Eeils's obkject file to the GRES1x Flash

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

//Load object file

LOAD .“\build\load app.hex

Erase Done.

Programming Done.

Verify OK.

* JLink Info: Reset: Halt core after reset wvia DEMCR.VC CORERESET.

* JLink Info: Reset: Reset dewvice via AIRCR.SYSRESETREQ.

Application running ...

Flash Load finished at 17:23:59 w
< >

4-16 THER
4.6 AR
Keilb2 0t 7 IR ES, WIRICRDPELR IR, % VR B SR Ut T 6P T AR 2 B P IT Ao FF % 8T B
A 2 A7 SR E R A 4
4.6.1 B & i 25

TEJR B2 /T, 75 B E Hil2s . A diKeil Toolbard i “Options for Target” %4l &, FTH “Options for
Target ‘GR551x_SK’ 7 XHiEHE, £ “Debug” P20, B 1AL A IS B, A3 id o E R fE e 4R
iR BLE Examples TFE{# FITE/FE IR, M Al AR 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

4-17 BL E i 25
ERIAE FH Y initialization File: sram.inifESDK_Folder\build\scriptsHFH . H K #H 0l LLEEAEH %
XA, WATPLEZ R F B E O TR E S MY

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

WG S sram.inith AL — IR a2, TR HATIX a4 . fE “Initialization File” 2, st
M “Edit...” $ZEHFT Fsram.iniXXAE . sram.iniffI ARG =G 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 i A i 2

1. 4 “Options for Target ‘GR551x_SK’ > Debug > Load Application at Startup” #i i gE, RS 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%
Wi, K AH N ) Breakpoints, Watch Windows, Memory Display%% .

4. 4 “Options for Target ‘GR551x_SK’ > Debug > Run to main()” #%i% - k& 4 g, main &K IAL
TInitialization Filet, Wik« B aITFIEHATCPURE S, EEIE R main() 4 25 T K.

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

(035 BR:

T 2LHi IR “Connect & Reset Options” 424 “Normal” , #1E] 4-18[i7k. IXFER] LLLRIEFEStart Debug SessioinZ.
J&i, ikt T Keil Toolbar(¥) “Reset” 4%, F2/FiLREIERIE1T.

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 |

4-18 ifE “Connect & Reset Options” % “Normal”
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SFTFXIPHE R T KR, EETIMIEEET; (X T Mirrorfi ic g — R EEGIMNEE NIRRT, 55
#4.6.3 Mirrorti 24 N R

4.6.3 Mirrorf& =, T~ AY1/E1

fEMirrorfi 20 R, FF R & W JI7E Application Firmware i #% D1 #|RAM & ¥ & Breakpoint.

L7 354 8R:

4 5 Breakpoint i v B ERAMIMBIEVE [, Keil&ff FISoftware Breakpoint L5 A A4 %R (FHBKPTHE 4 & # 5
FHI4) . HFRHE®E [ BreakpointZ Ji, Bootloader#% Il Application Firmware%!|i% & | BreakpointfJitik, 1%
Hihk EBKPTHE -2 1 Application Firmware 8 3, Applicationit LI EZ ikl . 2 ARM Keil B 77 3L
#%4Breakpoints are not hit when debugging in RAM.

FF k& 75 EAE Application[fmain () FFUAHAT Z Hi % & Breakpoint, HAKK B LU0 :
1. fEApplicationffJmain()JZE—4T AN BKPT (X) o /nBIHARAL LI T

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

2. HiiKeil Toolbarff] “Build” 44 58 A ACTD g0 i 55 12 .

3. fiiiKeil Toolbarff] “Start/Stop Debug Session” %41 @, JFeHHiR. FFIFHEPITE, &1
f£__ BKPT (0) -

4. 7fApplication ¥ B Hr T A5
5. F% “F10”7 GEEARIE “F5” ) FUBPATEI T — %A, RJEH R E AT LLIEH 77 4k 80 i .

“F107 R PAT T 26T 1% “F5” RHUTHrA RIARARSAT. EIEF_BKPTHIIRE, Keil A HEMI

4.6.4 i Ak Log

GR551x SDK 7 £F [ 72 Ui H 77 RMEEAF 3% 1 (UART. J-Link RTTEARM ITM (Instrumentation Trace
Macrocell) ) it Application[f]1fiLog. N7 HIF K #F M H, GR551x SDKHEL T APP LOGH:HR . A FHiZ AR f)
5 fE.custom_config.h"H 4T 7T 7% APP_LOG_ENABLE, JHAR¥EIT &k 3 B 75 %t 77 xUlC & %2 APP_LOG_PORT.

4.6.4.1 {RRFIHL

SERRICE G, FFRFIE T EEIMNEVIGM B, B Happ log init () ¥ ELogZ %, VEfMLoghi
RO VEMFlush$E 1 58 iRAPP LOGHEEH W 464K, . APP LOGHS B St F5 (8 P b v CE B #print £ () AIAPP LOG
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AP H i Log, % {# FHHAPP LOG API, &1 LA LogZt ). &2, ik 7 NS HOLE K bLog: i {E
Hprintf (), WAPELogZ 4% B ANULL.

ﬁﬁﬁﬁ%%&ﬁ%ﬁﬁﬁﬁxﬁ,ﬁ%ﬁ@ﬁﬂ%@%%@ﬁ(ﬂ%ﬂﬂ@ﬂfd&ﬂWmmmams
\libraries\bsp\bsp.h) , FFVEMFN KR IEMFlushik %, 7] 2% K $user_log_debug_init(). LAUART#i
A, 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 I NS LogWI i Z 5. Loghin 2 I FIFlushd% 0 . F A Flush$2 E A DAAST: A

*  GR551x SDK#Efit " APP LOG STORERREH, 25k S R i Log f2 AFlash T LA S M Flashrh St o 87 FH A5
e} 7% 1 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 Log It {# HIAPP LOG STOREREHL 4T 174 .

JEAUITAR © 2021 SIINTHE RSB AR A IR A 7 42



GA@DiX

{4 FISDKIT % 137k

4 4di FHUART 0 I Log,  C BT Log H 422 11 A Flush322 114351 Jybsp_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%
O, F P AR B B S Ik A& i Loghin th 77 s JE 3 Hyuart_flush#2 11, F T BT i 22 A7 A
WAE B AR R e B . XA ORISR P ES .

24 FHJ-Link RTTELARM ITM % H ik Log, T SZHL A Log¥n H #2111 531 N bsp_segger_rtt_send() Fll

bsp_itm_send().

KPR A KB Flush 2 11

4.6.42 fFAAE
APP LOGHLRWIUAL SE 2 5, TR 3 AT LAE A BAR DU AP H I iLog::

«  APP_LOG_ERROR()

«  APP_LOG_WARNING()

«  APP_LOG_INFO()

«  APP_LOG_DEBUG()

GRAEA T i A, AT Mapp_log_ flush () BRECK ZeAF i 4 iR ik Logh h AT PRAIEFE S
Fi AL R Gt MR AR 1 il Log 4 i 4au 1 -

3% BAF FH J-Link RTT 7 303 H Logh,  HEFEFESEGGER_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

4-19 BI|ZRTT Control block3t & F 1 11F0x008050004

BER IS 75 XF)-Link RTT Viewer#H/THCE , FC & /7 W& 4-20F17R .
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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

4-20 B¢ B J-Link RTT Viewer
HAr “RTT Control Block” HI47 B “Address” 773\$8 %€, H A E AT 8 i 2510 4 128 L RE 2R I . map g

XA “_SEGGER_RTT” £ MR AIHIEE R IREL, 0 FEIF R, #1% K 4-19%% 77 A2 T RTT Control blockJf &
FHhkox008050004, ) I AT H EE 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)

4-21 3R BYRTT Control Blockit i1t

4.6.5 {¥ FGRToolboxifiz

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

o HEARBLEFFHFNERE, SfcharacteristicsHiLE o
*  brtfEProfileff)DemofE7~, {I#%Heart Rate, Blood PressureZ .

*  GoodixH & XN HFEF .
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# 5-1 RIEMGERSIT
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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