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1 BT
GR5526 % 71)its v 72 GoodixHfE H H 5Z #FBluetooth 5.3/ BRI RE W T I L R4 (SoC) & F, "L E A
I #%% (Broadcaster) . M%Z#E (Observer) . #MHE %% (Peripheral) FIH1i%+4% (Central) , FF3FF BiRA%

MAEHAE R, AN SZFrBluetooth LE (Bluetooth Low Energy, fXINFERE ) €M (AoA/AoD) . Z5IHIE
(HEHD FEIhEE, v M HTPEMN (oT) « KIhFEE A (LE Audio) 1Y HE % 8k b 45 33K

GR5526 & 515 F I LLARM® Cortex_-M4F CPUNIZLy, 4E/RBluetooth 5.3 5K 2.4 GHz RFICZ 22, J
T gRFEA i A Flash. RAMUL S 2 FhAhA, $ROETE 325 [1912C/UARTH: 1 2UE 51/0ThfE . GR5526 #4315 41
LB AL AL EE o+ TR 5 H 28 (GPU + DC) IR TS, FR3CREN/AME SiP PSRAMZS 8], A P IRHERE F 5 11
Bl 2 0] S5 K ETEACRILEE 71, AR g 8 & 5 ZRALEE 0 5 LRI

GR5526 7 51| S $¥BGA83FIQFN6SH Fli 4%, W MK~ . H 7 M SLbr M A5, dEFExy M A5,

% 1-1 GR5526 RGN KB E

ik GR5526VGBIP GR5526VGBI GR5526RGNIP GR5526RGNI
® ® ® ®

CPU Cortex -M4F Cortex -M4F Cortex -MA4F Cortex -MA4F

RAM 512 KB 512 KB 512 KB 512 KB

SiP Flash 1MB 1MB 1 MB 1MB

SiP PSRAM 8 MB N/A 8 MB N/A

GPU +DC Yes N/A Yes N/A

I/O% = 50 50 48 48

HHE (mm) BGA83 (4.3x4.3x0.96) H BGA83(4.3x4.3x0.96) QFN68(7.0x7.0x0.85) | QFN68(7.0x7.0x0.85)
1.1 GR5526 SDK

GR5526 1 & T. B A, (Software Development Kit, SDK) JNGR5526 £ #1)SoCHE k4 [ i) B AF I & 5
Fr. Z T HEFMEBLE (Bluetooth Low Energy) Stack API. LE Audio API. System API. RTLS (Real Time
Location Service) APl ZMEIRZENFEIT« hexSCHFAE AR T4k TR TAE /R GRS DL AR DG P SOR &%

AR FFIIGR5526 SDKR A, & FT-GR5526 R AN BT A 5 o

1.2 (R IDhFEIE sk
RIDFEIE (BLE) BRI ZR M an i 1-1Fs .
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BLE Protocol Stack

Generic Attribute Profile (GATT)

Attribute Protocol (ATT)

Logical Link Control and Adaption Protocol (L2CAP)

Controller

Link Layer (LL)

Physical Layer (PHY)

(& 1-1 BLEHMY AR 524
BLEWMUFR 15 #1288 (Controller) . [FZBIERLE (ISOAL)  FEAUEHIFED (HC) FEHL (Host) 4Lk.
f=H#I28 (Controller)

WHJZE (Physical Layer, PHY) ZFF1 MbpsHi2 Mbpsff) H i& N BkFIGFSK (i iiifs s ) S5 (RF)
BelE.

«  BEMXE (Linklayer, LL) , #Hl& &M ANIRES, W& DAL T W N MeREs, P68 75 SR A8
HY)H#: Standby. Advertising. Scanning. InitiatingZ%# Connection.

ElZ>iEBLE (1ISOAL)

«  [FP#ERL)Z (Isochronous Adaptation Layer, ISOAL) $2 1M [F] 25 £ #& /£ Host Al Controller  [8] FJ&E L T
o ZJENG 51 B B EHE i ZH 2R R T R R R A A AR, BRI R U B B R U 43 B R o
WA AR5

FHIEHIFEEO (Ha)

o EMLIEHHED (Host-Controller Interface, HC) #EfitHost5Controller [AIIE(E . %2R
SERLAT LR 1, AT DU bR uERE 42 11, ELIIUART, Secure Digital (SD) E{USB. HCI
commandsflleventsil T iX /M [ )2 fEHost 5 Controller 2 [E] f£ 3 .

E#1 (Host)

o WHREEIEIEHIAIER P (Logical Link Control and Adaption Protocol, L2CAP) AN L JZ#Rft L k&
. B BES EAHRSS, I H SRR 5 0 i 1 20 8 A -

AU E © 2023 RYITTETRM B0 H RA 2
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o AEEH)Z (Security Manager, SM) & XECX FUEEH 5 K775, N EIZ B SCR AN N FRE 7 32 At
Bl 1) 22 A AN B A e I Th Bk

EFHUTMIIEZE (Generic Access Profile, GAP) N_IZ N F flProfilest AL AN Hp S AR IH (5 28 B 42
O, FEARES /%, B Sk WRSEU. EESEE. 24 fE &R N 1A 9T

ou
HE o

© JBMEEUZE (Attribute Protocol, ATT) 5 SCHR S i A5 P i 2 [4] 4 IR 55 8080 22 HL WML

o EHEMMIEZE (Generic Attribute Profile, GATT) JETATTINXZ b, B X —FRFHTGATT
ClientFIGATT ServerZ [ R 55 B 22 BLRE(E 1L FE, HELERH . ProfilefliService AT H .

B 2 BLEF A % HA A % BHE U5 7] Bluetooth SIGHE 5 M ik www.bluetooth.com 3 Y .

GAP. SM. L2CAPARIGATTIIFNTE A& 7EBluetooth Core Spectt. HABBLEN FH 2 Profiles/ServicesHi it AT LA
TEGATT Specs UL N #%. BLEN W] fe4H 2 ¥ Assigned Numbers, 1DsF1Codes#l 51| 7EAssigned Numbers T2 [ .

JRBUITAT © 2023 PRYINTHIC TR I 03 A7 PR A 7 3
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GR5526 SDK& — BT GR5526:85 i & XK THFERE 4 B FH T K 8- B4, HFEBLE 5.3 API. System
APIFNAMELBRENAPIEE I, FEFRALF & W 4 F1 A5 B FH 7~ (51 T RE RN FH U B SO . B F T R 3 7T LAJE T GR5526
SDK )7 9] T REREAT PUid 7= i FF R FIEAR

2.1 FE 2R
GRS526IEAFHEEI AN o AT R EA 0 F SRR, B2 FI1EA % EHE S % (GR5526 Datasheet) o

Bluetooth Subsystem

Communication Core

Bluetooth LE MAC Packet Buffer

Audio Display

HFXO_3IM ———— K

Digital Front End Bluetooth LE Modem

DC-DC

LP_LDO

DIG_CORE_LDO

I Anal
RNG_0OSC HFXO_32M ]

Temperature
sensor

LFRC_32K

MCU Subsystem

I Radio Power Domain [ system Power Domain  Always-on Domain

8] 2-1 GRS526/E {4 2244
- ARM® Cortex -M4F: GRS526 SoCith i 1 AL L ALFESE (CPUD . BLEWMIUK: FlApplication UL #HE T
TEZAL RS Lo
*  RAM: BENULFIUfEREES, IRALFEPHATIN 55 21 N A7 .
*  ROM: Hif7f#as, [E{kBootloader, BLEWMSUARAIH MRS

*  Security Cores: Z4itH 5% H T, FHEAFETRNG. AES. SHAFIPKCEEER, HRALGHIn e 1) H
F N FH Firmware E TR IG TN RS« WF 122 Firmware [R5 56 2 38 ik ROM A (1 22 4 JE SR R 52 i 1
(Bluetooth SPECH 5 2 4= Al K I T8 #. T /2 L %% T Communication Core HP A/ #i 2,  jSecurity
Cores oK) o

. Peripherals: GPIO. DMA. I2C. 12S. SPI. QSPI. DSPI. OSPI. UART. PWM. Timer. GPU. DCZ%:fifl
G

*  RFTransceiver: 2.4 GHzHH(E SR EE.

*  Communication Core: Bluetooth 5.3 ARIZHIZR N ELE . BB IR 52.4 GHZS Stk 2.
ik 3m

FEAUITE © 2023 GEIITTIC TR 0 A BR 2 7] 4
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*  PMU (Power Management Unit) : HLJREHIRIG, N& RGBEER AL IRAEN, AR4E AL B S50 Y
HIBATIRAS, #E &FIDC/DC. 10-LDO. Dig-LDO. RF SubsystemZ 5S4,
*  Flash: ALK WEFlashfE g F o0, HTH P AR FEIE A6, SCReH P A8 A Hig 47t
(Execute in Place, XIP) .

2.2 ERHE 2R
K] 2-2 /27~ T GR5526 SDKH A 4244 .

Software
Application
A A i A
GATT Services/ Driver
Service Clients
A
SDK
RTLS API
4 ¢ 4 4
BLE API System API Graphic
I A A A
BLE Stack Bootloader
Hardware
v Yy VY \ 4
® ®_
Bluetooth 5.3 Core ARM MC:Frtex Peripheral

2-2 GR5526%R 142244
. Bootloader
B A S SRR, MRS B A B, A6 I8 S N AR .
. BLE Stack

IRINFEWE F iR S A% L, FIESHI 8% (Controller) « [EEIERCE (ISOAL) « EALIEHIEEO (Ha
) MFEHL (Host) WMXZHEL (f1FEATT. L2CAP. GAP. SM. GATT) , 3 ##Broadcaster. Observer. P
eripheralfliCentral ffi % .

«  BLESDK
WA R T HAL, 34t 5 T3 FH [{ISDK BLE API. SDK System APIFISDK RTLS API.
°  SDK BLE APIfUFEL2CAP. GAP. SMAFIGATT API, LE Audio APIHE A0 & 7F Hrr,

o SDK System APIFZfIt T XF9E &) R B A7fis 250 (NVDS) . Firmwaref+2% (Device Firmware
Update, DFU) . FR& HIFE LI H RSG5 4 L APIE Lo

JRBUITAT © 2023 PRYINTHIC TR I 03 A7 PR A 7 5
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SDK RTLS APIFH T 32 FfA0A (Angle of Arrival) A1AoD (Angle of Departure) IhfE. RTLSHT &5
b, W ES5NAHZEITEIERE, WEZEMSHEE . BCE sl ad . Eie AR iGE
PEAN EHREAT T RS AL, B R KASDK BLE API, SREUIQEYE IR, AMNEA S Music. DB
SCANZEHE AL HE N 25

Application

FESDKELHT, 44t T 35 BT &AM TR, A RE) TR e & g 18 5 1 — e Sc e, M
PRI AR BB s AT A e 6T ORE A I R, SDKEL HP ) 2 ELAPP L FR 1L 1 o6f B 1) T
e, J7AE IR

Drivers

AMREBREN 5> IAPIE X R 56

Graphic

GPUE /R IR BN SDKZE

2.3 FhEESARET
2-3J7RGR5526 Z 51| SoCHIF-fiti s WL i

JRBUITAT © 2023 PRYINTHIC TR I 03 A7 PR A 7 6
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OXFFFF FFFF
0XE010 0000
OXEOOF FFFF

Reserved
(511 MB)

ARM Private
(1024 KB)
0xE000 0000
OXDFFF FFFF
0x4400 0000

Ox43FF FFFF

Reserved
(2496 MB)

0x4200 0000

Ox41FF FFFF Reserved

0x4010 0000 (31 M8)

0x400F FFFF

0x4000 0000
Ox3FFF FFFF
0x3808 0000
0x3807 FFFF

0x3408 0000
0x3407 FFFF

0x3008 0000
0x3007 FFFF

Reserved
(127 MB)

SRAM Alias 2
(512 KB)

0x3000 0000
OX2FFF FFFF

0x2300 0000
Ox22FF FFFF

Reserved
(206 MB)
SRAM Alias
BitBanding

0x2200 0000 (16 MB)

Ox21FF FFFF
0x2008 0000
0x2007 FFFF

SRAM
(512 KB)

0x2000 0000

OX1FFF FFFF

0x1€00 0000
OX1SFF FFFF

0x1800 0000
Ox17FF FFFF
0x1400 0000
Ox13FF FFFF
0x1000 0000
OXOFFF FFFF

0x0320 0000
0x031F FFFF

Reserved
(206 MB)

0x0220 0000
0x021F FFFF

0x0120 0000
O0x011F FFFF

Reserved
(16 MB)

0x0020 0000
0x001F FFFF

0x0018 0000
0x0017 FFFF

Reserved
(512 KB)

SRAM Alias1
0x0010 0000 (512 KB)
0x000F FFFF Reserved

0x000A 0000 (384 B)

0x0009 FFFF
ROM

(640 KB)
0x0000 0000

Note:

[*] Only a part of XIP range can be accessed

debugging (external)

Private peripheral Bus
(internal)

Private peripheral Bus

ROM TABLE
TPIU

DAP
SCB
FPU

MPU
NVIC
SYS_TICK
FPB
DWT
Im™

FRALITE © 2023 ARINTHC TR (A PR A 7
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*  RAMZTEf#: 0x0010_0000 ~ 0x0017_FFFFE{0x2000_0000 ~ 0x2007_FFFFE{0x3000_0000 ~
0x3007_FFFF, 3£512 KB.

°  0x2000_0000 ~ 0x2007_FFFF: 1% XIS RFAT BLaeA, BRI A7 B kit J90x2200_0000 ~
0x2207_FFFF, %X n] #E 4T 50 i T4 1F . SDKHRW. ZI. HEAP. STACKZ:AS {7 Ti%[X 15,

°  0x0010_0000 ~ 0x0017_FFFF: Hi T Cortex-MAF 28 2R (4% 3% X I 17 0] 2k 2% v T oAt X
1, #HSDKHRAM_CODEA] AT ARG AL Fi% [X 45

L7 354 8R:
QSPI10/QSPI11/QSPI2/0SPIF S FEXIPAL T . EX AL, AT LUK Flash B PSRAM 04 == (RIS B N A7, 5 {8
BN N AR IR AT HRAE

o {EANEPSRAMJT R, QSPI1 FFEE 4N B PSRAME] LA 50x2000 0000 ~ 0x2007 FFFFI N 45 &, TR —
AN LI SRAM AL 7% (8] o

o TENFTPSRAM T &, OSPILHEE A A FTPSRAMT] LA 50x3000 0000 ~ 0x3007 FFFFA7AEIX 454, R —A
Y522 (ISRAM L 2% 8] o

*  Flashf#fi#: 0x0020_0000 ~ Ox011F_FFFFE{0x0220_0000 ~ Ox031F FFFF, 3£16 MB.
°  0x0020_0000 ~ OxO11F_FFFFX Il A7 ARHS LL & AR a5 B 2T 1%
° (0x0220_0000 ~ Ox031F_FFFFIX I 77 N &4 2 N i B

[ 354 8R:

GR5526:0s Fi A #iFlashdsf 2 1 MB,  Hidik 0x0020_0000 ~ Ox002F_FFFF.

2.4 Flash7F i BR &t

GR5526:81 3% T — />R HIXQSPLs 2632 11 (I AT HE [4 AM il Flash /2 fif 28 » 1%Flash?) 3 b H %5 T4 KB K /NMIFlash
SectordlLi%; Wi L AMRIEAN RN S, 2 A E H & A7 X 35
2-4°5GR5526 4L Y N FH 3% 5 Fr] Flash A7 fif A7 &l
End of Flash

Non-volatile Data Storage (NVDS)
NVDS_START_ADDR

Unused Space

User App

0x0020_2000

System Configuration Area (SCA)
0x0020_0000

2-4 FlashZ71& % B

JRBUITAT © 2023 PRYINTHIC TR I 03 A7 PR A 7 8
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*  System Configuration Area (SCA) : RAMEX, FEHTHMAAZRNSHELEREE.
e User App: Application Firmwaref#fif X 1%,

*  Unused Space: X3, FARF T LLEATEHZX . thin, EDFUAZLEREH, HMUnused
Spacellfi i} 77 fifi 1 '] Application Firmware

*  Non-volatile Data Storage (NVDS) : 3k 5 2B HE A7t [X 15

(10 35488

NVDSHRE 7 I Flash 1 5% J5 AN B X (Sector) o Rkt AT AR HE 7= 5t I Flash A AT &), & EE 2 HENVDS P
Gl UL BT o5 A P X B, BAREC B 512:2%654.3.2.1 it B custom_config.h 5ble_basic_config.h.

TR NVDSHER A UL 5 ZE AT Flash B3 [X S AR b0 55 o

2.4.1 SCA

System Configuration Area (SCA) i TFlash[FJHl P Sector (3£8 KB, 0x0020_0000 ~ 0x0020_2000) . SC
AT T 25005 st R A bR & DL A RSGUALE 240 SDK toolchainfi # T. 2 2 MR #5 Application Firmwar
e [JBUILD_IN_APP_INFOZi & (#4%: Project Folder\platform\soc\common\gr platform.c)
“EH%SCA Image, F¥HFEE FISCA, BootloaderZ MR HESCAX Ik HH ) B 5 S, U FN Bk 2 Firmware i) A\ 13
. BUILD_IN_APP_INFO]5E X RIEC BN T

[ {53 B
Project_Folder vy T.F2HIHR H 3.

const APP INFO t BUILD IN APP INFO  attribute ((section(".app info"))) =
#endif
{
.app_pattern = APP INFO PATTERN VALUE,
.app_info version = APP INFO VERSION,
.chip ver = CHIP_ VER,
.load addr = APP_CODE LOAD ADDR,
.run_addr = APP_CODE RUN ADDR,
.app_info sum = CHECK_SUM,
.check img = BOOT CHECK IMAGE,
.boot delay = BOOT LONG TIME,
SSEClCES) = SECURITY CFG VAL,
#ifdef APP INFO COMMENTS
.comments = APP_ INFO COMMENTS,
#endif

};
*  app_pattern: [ E{H0x47525858.
*  app_info_version: FRiR[EE A, S5APP_INFO_VERSIONXS N, 4ATHRA A1,

*  chip_ver: ARULFEAS S R BCAS, 5 custom_config.h 9 FRICHIP_VERXY Y. .

JRBUITAT © 2023 PRYINTHIC TR I 03 A7 PR A 7 9
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*  load_addr: FirmwarefZfifHlik, custom config.h* [\JAPP_CODE_LOAD_ADDRXY M o

*  run_addr: Firmwareiz{7Hihl, Scustom_config.h ' ['JAPP_CODE_RUN_ADDRX} [
*  app_info_sum: Firmwarefg BIRZEFI, HICHECK _SUM%ZE H 3t 5.

e check_img: EBICEZSE, Scustom config.h P [\]IBOOT_CHECK_IMAGEXT N, It Sl &
AR, B2 Firmware i TR

*  boot_delay: Bzl EZS%, Hcustom config.h/HFJBOOT_LONG_TIMEX N, 4t S & ik, ¥4
Ja B 2 AN FPLERT

*  sec_cfg: “EMESHE, HARMH.

«  reserved0: 1R T EL.

*  comments: [BEfFHIRER, RKZFFLR2 FHER.
*  reservedl: fREHFE.

& 2-54System Configuration Areaffi &

«
! UART Info(12B)

g Enc:Hmac(32B)
UnEnc:Free ADV Name Info(22B)
NVDS Init Info(8B)

Ed DFU Disable Cmd Info(4B)

/35548

Reserved
Comments(12B)
0x0020_2000 Boot Config(4B)
Boot Info < Boot Info(24B)
i i e SPI Access Mode(4B)
Backup DFU Config Info Version(2B) 4
(G000 / (46B) Run Addr(4B)
0x0020_1000 : ) Pattern(2B)
Img_Info_10 Load Addr(4B)
Boot_Info (40B)
(0x1000) - CheckSum(4B)
0x0020_0000 4008 . Reserved(8B) APP Size(4B)
Img_Info_1 Boot Config(4B)
(40B)
SPI Access Mode(4B)
Reserved 4 Run Addr(48B)
(828} Load Addr(4B)
Boot Info CheckSum(4B)
(328B)

. APP Size(4B)
4

Boot_Info sector
2-5 System Configuration Area?n &
*  Boot_Info5Boot_Info Backupf7fi& # [E] 1115 £, Boot_Info Backups&Boot_Infoll) 51/ o
o fEAE% 4T, BootloadersxEkil MBoot_Info FRELE (s ..

o LR T, Bootloader£xSefiiBoot_Info, WM Boot InfolsIeAE, M|<xki¥Boot Info
Backup, M Boot_Info BackupF 3k HELE 1115 B

*  Boot_Info (32B) X H {7 fifiFirmware/5 315 5., Bootloader2 4l 5 2015 B, KIGABkEE
F|Firmware[fJ N\ ML

AT © 2023 IRYITTVC TR 4 A BR 10
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Boot Config’ N R4t Jo s E15 K. .

SPI Access Mode ASPIV M 77 L& . ARGE R E, HP LiEBK.

Run Addr yFirmwareiz /7 ik, 5BUILD_IN_APP_INFOH ffjrun_addrXf i .
Load Addr A Firmware 7 figHiilik, 5BUILD_IN_APP_INFOH f{jload_addrii i .
CheckSum AFirmware 56 M1, “EfliFirmware)5, HISDK toolchain [H 8h 5 H .
APP Size NFirmware[tSizef5 /&, 4 fiiFirmware/5, HISDK toolchain H 25 Hi .

Img_Info X 3 /76t 55t 22 10 Firmware {5 5. . 2418 I GProgrammer | ZFirmwaresk {# F{ DFUFt
ZiFirmwarel}, Firmwarefg B2 71 2] Img_InfolX 15

Comments NFirmwarefiid (5 8, iRk L1274 . A Firmware)5, SDK toolchainfd
H Firmware 3444 /E N CommentsfE B .

Boot Info (24B) AFirmware/d sI{5 5, 5 _iABoot_Info (32B) KIfik24 Bytetfl[H.
Version AFirmware i A{= K., Scustom_config.h® VERSIONX ¥ o
Pattern Y [fil i {E0x4744 .
DFU Config Info X 15 {7 fisROM " DFUAR B i & 15 ..
UART Info ADFUREER IUARTH: AR SCIL S, AFDIRASAL. PR, GPIORL & 5.
ADV Name Info yDFURSERIA T FEAH G, BFRREM. |4 KA.
NVDS Init Info yDFUREERIINVDS R G IATAE L B, BFEIRASAL. NVDSIX IR /N g df ik

DFU Disable Cmd |nf07'jDFU1°;-<iJ%E’JDFU A ARCE, SRS MDisable DFU Cmd (2B, % E

¥ 2 NBitmask) , A iE i % B Disable DFU Cmd i 324 FH H-L6DFUAT 4 o
HmaclX I AF iEHmack i - 1% X IV AE 22 &M N A *0.

2.4.2 NVDS

NVDSE — M BT EBIRAE RS, BB TFlashifi b5 2 (Flash HAL) o HAEfE T-Flasht, 45
FLIN B A2 F 2% . NVDSER A I Flashix J5 N3 X (Sector) o FENVDSIX I dr, )5 —N 5 X T 2
L HAR R X T H s

NVDS R Ztid & A7 il /NI, AN AITAE e IOBC B S 8. RS . RS 5 B 55 BLEPM R th &

15 FINVDS A1l ¥ 5 41 5 52 50
NVDS % 4t B A3 LA N fREME

AEET (TAG) #AME—TAG IDFH TARIR,  FHFREF AT ARG TAG 10X 5 4E N 2 kAT 1 ORI B
HOEME, AT B O I B L .

EEXSFlash A A BRIVRFVEREAT T ARAE, SCRFPECR R . Word S 55 4  BE B AN 5 1T

A XA /N aa ik T BC &, Flash£7 i [X PASector WA, —MSectorf K/ N4 KB, NVDSHF

il X 38 AT e B W4 T Sector; e B (R 4G ht 25344 KBXS 55

FAUITE © 2023 IRYINTIC TR I (A BR A ]
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GR5526/1 Wy HE 1 A #A4-F

AN
=

NVDSH {1 LA 84N ] B RIAPIH] - £ /E Flash 7 A FE 53 R MR 38

uint8_t nvds_init(uint32_t start_addr, uint8_t sectors)

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

uint8_t nvds_put(NvdsTag_t tag, uintl6_t len, const uint8_t *p_buf)

uint8_t nvds_del(NvdsTag_t tag)

uintl6_t nvds_tag_length(NvdsTag_t tag)

uint8_t nvds_drv_func_replace(nvds_drv_func_t *p_nvds_drv_func)

uint8_t nvds_func_replace(nvds_func_t *p_nvds_func)

void nvds_retention_size(uint8_t bond_dev_num)

%% 2-1 NVDS API

i

¥IaaENVDSfE I fIFlash Sectors.
MNVDSH IS Hi tag b 5% 7 ) K475 o

i HoHa 5 N FINVDS I Fitaghnifl. WX Mag A7
72, WEIE—NFm.

TR NVDS H taghs IR K 504 -

IR E Tag OB KL

A B B AR Flash [RIHIS5API
FHAANVDSHEAFEAH KAPI.
NREEE BT 0, T 2N 5% & I E 5
K.

NVDS APIF VA 18 BB BENVDS kI (7 T°SDK_Folder\components\sdk\gr55xx nvds.

h) .
NVDSAF i £ b k% Xl 2-6 o :

8 bytes B A1KE 1024 bytes
Data Header Data
[&] 2-6 NVDSTEIiEEIEE R

AL (Data Header) ¥ 2-2 Fis:

3R 2-2 Data Headerf& =\,

Byte Name

0-1 tag

2-3 len

4-4 checksum
5-5 value_cs
6-7 reserved

Description
iR 1 taghm il
e/ RN
Hs KRR A
o R A
TR B

LT © 2023 RIS A A IR 22 7]
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L35 8R:

BLEPM SR 2 1 FINVDSAEfif— L6 24, K ML 20 INVDS 3 it Flash/7-if [X 38 . GR5526 SDK£> 5144 fili il Flash
Memory 3% 58 —A>Sector{E INVDSHE FH A7 i X 33k, % 5 —1>Sector FHAENVDSHE 3¢ 3, m]im it 5
HMtcustom_config.h 344 )2 NVDS_START_ADDRFINVDS_NUM_SECTORKL & NVDS [X 15 () A2 4 b ik A1 o5 F K
/o BLEPMUER FlApplication 3L A [FIFRINVDSA-AiE X 35, {HZTAG 1Dy 4 25 (M BRI WA R 2R 51, JF Rk # R AE
1 FH 43 Bid 45 Application F¥) TAG IDAF 22 2551

Application DA Zi{ FINV_TAG_APP(idx)>K 3 BB FH 2 /7 23 R TAG 1D 1%TAG ID# F/ENVDS APIF I 244
Application N BE K idx ELHZA/E INVDS APIFFI S 4. idxHU{H Y Fl /£ 0x4000 ~ OX7FFF.

Tt Application s —{IZATH, FF &% nl il H 1. H.GProgrammar}éBLE fMX A Fll Application T i F I TAGH] U
{5 ANEINVDS.  WIRIT K A I GR5526 SDKIHRE [INVDS X i 2 5 47 17 5E NVDS IX i dridtu ik, 15
{RGProgrammar ! ({INVDS Xt 48 44 1 ik it B 54 KBXT 5% .

2.5 RAMTZ &R EF

GR5526IRAM K512 KB, jt#fiHihik A0x3000_0000, 114N FEER (RAM Block) 4L/ CHT24N N 7B 1)
KANEIN16 KB, 3N FIEEANNAFE KN N32 KB, HJGEHI6 N NAFHU K/ 64 KB, Hi e il A7 B /N 32
KB) o FEARAM N AFEHER O] B ARSI T/ 5% P ML I o

L0 35 AR :
GR5526 At 4fi Hi 11k 0x3000_0000F{JRAMER fi— Nt 4 i dik: 0x0010_0000£10x2000_0000f{Aliasing Memory,
TLE 2-3,

EC UG H k2 0x2000_0000 X 38 S A Be e, e Xt B AT Bt 4 Hi kil 2 0x2200_0000
H T Cortex®-MAF i 28 40K (145 s A2 4 ik Jy0x0010_0000[X 38 17 v) R % i T HoAh X 35, #A SRS 3B 4T
Hiuhik £ 0x0010_0000[X sk ik yu [, AT LA IS 4T I .

GR5526 SDKHRW. ZI. HEAP. STACK{%# J]0x2000_0000[X 1#IRAM, RAM_CODEH] $ AT AT fif
F0x0010_0000[X 15 [/JRAM .

512 KB RAMAF i A J& Wi 2-7Ffro:

JEAUITA © 2023 I EHB AR A IR A 7 13
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GRS5261ICFEWE T M- &

0x3007_FFFF

RAM_32K_2

0x3007_8000
RAM_64K_5

0x3006_8000

0x3002_8000
RAM_64K_0

0x3001_8000
RAM_32K_1

0x3001_0000
RAM_32K_0

0x3000_8000
RAM_16K_1

0x3000_4000
RAM_16K_0

0x3000_0000

2-7 512 KB RAMEZ 1 F

Tz 71 n] E B N Execute in Place (XIP) HXEiMirrorfis. FE4HMECE /77%25%4.3.2.1 L
‘B custom_config.h5ble_basic_config.h /] “APP_CODE_RUN_ADDR” . XPFiffig 74 G A A RAMA &

BITHER

XIPRL

Mirrorf& 2

* 23 IEFEITER
Fr BIEATRER, P SRR AR R P EFlash 3 1], B2 535 47 4% 1A RN 48 42 1A AR
. RYSER - HBACE S, @i Cache Controller 2 MFlash 2[RI HUHEIZ 1T
B T, B R R ARG TE N EFlash# ], PR [1E4T 2518 5 XAERAMZS
6. (EFLTIEBINBL, RTERI SRR, WL IS EiFlash s 8] i FIRAM 2%
i, FHBkiBRAMABATIZIT .

[0 35 BR:

T XIPRE G 1T i 75 2

el AlFlash, RIIZAE T BIE 1T THAE SIS = T Mirror B 2,

2.5.1 XIPF&E X f B

BRAMA F

K] 2-8 AxIPRL R I L RAMAR J&, T 3 ] AR 3 7= i 7 B0 Lk Tz el

LT © 2023 RIS A A IR 22 7] 14
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End of RAM

Stack Size=SYSTEM_STACK_SIZE

Unused RAM Space
HEAP
RW Size=APP_RAM_SIZE
Zl
0x2000_B000
RAM_CODE

0x2000_6000

ROM reserved RAM
including .bss and .data Size=24 KB
(retention)

0x2000_0000

& 2-8 XIPIE KX HIRAMTE F
RAM CODENTERAM A HAT IS, AFEmHAT R, s UCK H e A7 21 R4 #E 4k (1) 0x00100 Aliasing
Memory[X 35 .
XIPRE 20 A1 J53 7o VELEAR RS 2k Ak B #2404 T Application (K [ £, AT ikApplicationfE{# FH B ZRAM N f7. 1E

Xt Flash A7 i N 34T SIS, 2ok AIXIPRR SR, 7048 5 1 (8]0 2 2K T FLASH_PROTECT_PRIORITY [ H T o i 4R
o

[ 354 RR:

*  QSPI0/QSPI1/QSPI2/0SPI¥ S HFEXIPAL I . FERXFPRI T, AT LUK Flash B PSRAM i 5 2 [A] LS5 1) PN A7
o, DR BN A R AT R

o {EANEPSRAMT E, QSPI1_FFE#LH /M B PSRAMT] LA 50x2000 0000 ~ 0x2007 FFFFII N fE4E 4, T
BN SE Y SRAM B 1iE 25 ] .

o {ENHPSRAMIT &, OSPI4E# # N #PSRAM ] DL 50x3000 0000 ~ 0x3007 FFFFFENE X 454, TERK
— /N ESSRAM B IEZS [A]

o JFRE TT DANR AR SERR R SR G BRI B € Lsection, {HANZERE 5 it SDKBRIN I Scatter SCHEAT R,
MScatter SLAFH IR “RAM_CODE” Bt. KT Scatter U {41k, 1§27%4.3.2.2 BL B A7k A5 .

2.5.2 Mirrori& 1\ H HL RIRAM T /55

2-99Mirrorfi S H B AR RAMAT J5), - T A3 AT BURR ARG 7 i 5 SRO0 e EAT A2 24

JEAUITA © 2023 I EHB AR A IR A 7 15
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End of RAM
Stack Size=SYSTEM_STACK_SIZE
Unused RAM Space
HEAP
App Code Execution Region
RW APP_CODE_RUN_ADDR

Zl
0x2000_B000
RAM_CODE

0x2000_6000

ROM reserved RAM
including .bss and .data Size=24 KB
(retention)

0x2000_0000

2-9 MirroriZ s BIRAM AR [

Mirrorfi A7 J&j fC VFERAM FF AT Application (I [l £ . &5 BHZ G, SHEAR G 3IHFE. Bootloaders:
¥ Application ) [ 14 M\ Flash-h & 1] 3] 44 “App Code Execution Region” FAIRAMEY o FIERR AR 2 )50 F 4 e it 5
HNRIE SRR AR>S BIETE], Bootloader A~ HE & ffill Application [ £ £ 4 4 “ App Code Execution
Region” IIRAMELH1 .

“App Code Execution Region” EXHHC 4647 & tHcustom_config.h™ 1t 7 APP_CODE_RUN_ADDRRE . JF&KH
T R Application ). data il bss S B F I L, Sk sz AAGAE 171 i APP_CODE_RUN_ADDRF(I{E, 38k fk: 5 {IC 4t
BEAL 1. bss B Bl ik Ak Call Stack Be bl 858 . R 3 nT AR HE. map XA R IR1FRAM A BEI1) 40 A 15 0 o

BT & & 1# FIRAM Aliasing Memoryitilik (0x0010_0000 ~ 0x0017_FFFF) ik
EAPP_CODE_RUN_ADDR. # HHIIRAMEH &, £ LIEMER 2 HMerrordffenE B E, HIIFKEHINIE
PLid & 7 RAM B B S 45 .

2.5.3 RAMHL R ETE
&E—"RAM BlockiJ EAAE T =Fh A [ (¥ LR A :  POWER OFF. RETENTIONERFULL.

*  FULLXI N T &RGiActivelRE, MCUR] LLiHEATRAM Blockiit s .

*  RETENTIONZFEZEH T R4 SleeptR7S, AT 1ZHIFAIRASHIRAM Block ' A E R, RS
MSleepIRZ 1k &2 2| Active 5 H -

* QT POWER OFFIRAIRAM Block i Hi, A7 T-H e = £k, 7 AP IR T R -

7EGR55267, HJFEEHMEIL (PMU) 7E RS A I BRATF)E T2 RAMEE R . GR5526 SDKH 2t | 5
HIRAMHLYRE EEAPI, JF & 7T LIRS 75 2, & HEAC B RAM Block 1 FE IR

JEAUITA © 2023 I EHB AR A IR A 7 16
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ARG Ao, BIAEH T BIRAMIGEE MK, KRGS RIEApplicationFIRAMAE ML, H 8hikAT
%-RAM Block ) LR FE ] . FC BRI An T

TE A Gt ActivetR7s, ANl H JRAM Block 2 13 B WPOWER OFFAIRAS; 75 EA# FH [FIRAM Block M| 13 B
HFULLIRAS .

2 A5 ASleep RS, 2244 A8 F ({IRAM Block{7-¥7 NPOWER OFFIRZS, 1 75 B4 FH FYIRAM
Block ¥ & ARETENTIONIRZS .

FESEERM o, MECE T

YEBLEN A, RAM_16K_OFIRAM_16K_1f{IHi 8 KBSE: {# Fd %5 Bootloader FBLEHM A% f# FH|, Application
AAME . 7E R GiActivelt, RAM_16K_OFIRAM_16K_1M # AL T-FULLIRAS; 7E R GiSleepAla], 'EAI1M
ALF-RETENTIONR S o AEBLESSEMCU N AT LLAE A X % 1>RAM Block .

RAM_32K_0J% LA iIRAM Block ) FH i& AT H Application#EAT LRI E X o B, 7 50dE A 75 ZE7ERA
MEPW?E’J&E%&%XTMRAM 32K_OFF AR SEIX A K sk EA A A% (Call Stack) HIRR T E AER
AMP il . IX EERAM Block FT FRUERZAS 1T LLAE T I, tH AT LA Application H AT 4%«

L1352 RR:
A 24RAM Block/h T-FULLIRZS I, MCUA BEXT HEAT VT 1H) .
5 Z RAM FLYE A BEAPI ) TE4H U BH fESDK_Folder\components\sdk\platform sdk.hl.

SDK_Folder yGR5526 SDKFJAR H 3% o

2.6 PSRAMAT 43

GR5526VGBIP il GR5526RGNIP SoC Bt A5 i FH OSPI 22 L1347 B4 7 0] 118 MB PSRAM, i ik e 55
#1]0x30080000[X 1%, 50x3000 0000 ~ 0x3007 FFFFAEfifi [X 256, TER—ANESEHFISRAMBLIE S 8], F TR H
FUA] FHSRAMIX 3k . B4t R4S Th e

IRTFERFE
o3 S T
P9 B P AR AR I B Bl FEAMEE B RIET (ATCSR)
P AT TG B PR %
PRERRA N MBARTIRE (up) , CREEURE
AL
HA R g R IR 50 78 52 i L AR Bl 2 LVEMOS
FT 5 Nk 1 o He
B 17030 S e R A
TESH TG B 15 NSO AR A8 IR
R1024F 5 FIE/DN 2 B ANRKKFE

REUITAT © 2023 PRYINTHIC TR I 00 A7 PR A 7 17
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16 B/32 B/64 B/1 KB K £ [N SRANR A R K
ALY Ay
ITIFAZ X (RBX)
B T DO I A A7 2 e
ANSCHFERBX 5N

U7 354 BR:

GR5526% 284tk N\ T PSRAM, {HERIAIEML T, PSRAM#GZAR], 75HL7r{di FHOSPIfEHI 4% 2 A 5 FHE .

PSRAMIFEALAL T LLIE 1 1 48 PSRAM Y BIX /) 558 B SR A2 AL OSPIFZE i) 2% APSRAM . [8] FJ BEL AT UL FC -
IR R, THFERAR. BOR&T =AMk, BIVmERE.
WA REERRR, TR . BOVET I, ORI R .
IR AR 5 B T RE > R ECRGUA 5T, AR L 1 SO £ S i i SR B R

MCU V5 7] OSPIF AR B, W A8 FHDMAXS 55 77 217 7] OSPI.

2.7 GR5526 SDK B E 4514
& 2-10 9GR5526 SDK K SCAF 3 H st 454

LT © 2023 RIS A A IR 22 7]
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9 GR5526 SDK

7 build

-

config
™ gec
™ iar
™ keil

3 components

0 drivers_ext
™9 graphics
™ libraries
™ profiles
7 sdk

=7 documentation

1 drivers
7 inc
™ hal
-

src
external

™ fat_fs
™ freertos

=

7 vl
™ mbedtls
™0 segger_rtt
=9 Tinyuss

-

unity2.5

=3 platform

™ arch

™ boards
™ include
-
-
common
S
include
-
-
src
=1 projects
™ ble
- .
peripheral

2-10 GR5526 SDKH &
% 2-4 YGR5526 SDKH 5% SO e R VE LA IR

% 2-4 GR5526 SDKXC £
Stk iy
buid\conig THEREHF, HTHFilcustom_config hBEAR SCAF o 12O N2 H T-IC & TREAN
FEAESDK toolchain i 75 [ AH X A S 4L
build\gcc TEATGCCH PR B A 75 ZE A A 1) T -
build\iar IBATIARTE RSP AL A TR
build\keil B AT Keil FF AL 5 13 1 19 T L
components\drivers_ext FRAR b5 =07 TR 3 .
components\graphics GPUL/RHHK B 3% .
components\libraries GR5526 SDKE AL libraries.
components\profiles GR5526 SDKIR L [FIGATT Services/Service ClientsSZH 716 (8 SC 4
components\sdk GR5526 SDKHZ L [{IAPISL L1
documentation GR5526 API Reference.
drivers\inc\hal GR55264M 5 XA FIHALRILL ) Sk SCAF

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 19
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R

drivers\inc
drivers\src
external\fat_fs
external\freertos
external\lvgl
external\mbedtls
external\segger_rtt
external\TinyUSB
external\unity2.5

platform\arch

platform\boards

platform\include

platform\soc\common

platform\soc\linker

platform\soc\include

platform\soc\src

projects\ble

projects\peripheral

faik

5T Application T A 1 I HI K BN APISK SCA -
5 Application ¥ & # 1 F ) SR BH AP AR A .
HE=J7FEF, FatFSUEARAS.

B FESF, FreeRTOSYEARAD
BEITRY, LvglEARED.

H=J7FEF, mbedtlsUFfAS .

H=JFE)¥, SEGGER RTTIRICAD.

B FEF, TinyUSBIRARES .

B, unity2 59R0S .

CMSIST¥IToolchain 3L 44

## T GR5526 Starter Kit T AR ISR HAIAGACIR S, T2 ZESCHUR AR S LAt 1 (49

k.

ST & HK AL
17 Il Goodix4x ZBLE SoCHEZ¥ A A FLIE T
4, Ulgr_interrupt.c. gr_platform.c. gr_system.c.

GR5526 SDKH I 4 B F22 A fil I (14 5 2 SCAF A2 SCAE

FFTRSOCH 7% I BiiC B S5 XN R 5 AH % ) A H Sk 3

1E)fgr_soc.c, EBESLISoCH: Rl — ey e L IR FESLHL, WiFlash. NVDSH)

U4, ARRAC B A PMUAL HESS .

BLE Application £/~ {5, LbfHeart Rate Sensor, Proximity Reporter.

A AN EAPP TAR R

LT © 2023 RIS A A IR 22 7]
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G@Dix JashiiAE (Bootloader)

3 B2 (Bootloader)

GR5526 > FEFIF [E iz T8 XIPEL S AIMirrorti . KRG LG, BaE SEFANRAREX (SCA)
B ARG A B S, R AT N FE e BRI . RGVIMELIEC B, BhEE BARISIE AT A% B) P AT ]
o NEFZETHEA, BaifEmsa Z5.
o XIPER, JAZhE SRR SN BRI IS, Mtk Cache FIXIPEE il 38, SR )5 BkH% 2 Flash 2 [H]
AR ALz AT bk HEAT AR AT o
«  Mirrorii: 0T, BahE| SRR ERNABERRE, B RS ERE S, KFlashz 8] 1 E 4 nEk
FXF N AIRAMIZ AT 2] J5 , Bk BIRAMZE [B] HEATARAL HAT o

& 3-15GR5526 SDK_F Application ] J& SR FE

Boot Start

y

Reset_Handler

Y

Init Flash

v

Read boot information
&
Check Integrity of
Application Image

v

Is Application Yes . 5 Yes  Copy Application Image to
image integral? Eliegilens RAM from Flash

No ¢ No

Init instruction cache

v

Start DFU service Jump_to_app(start_addr) 4——

3-1 GR5526 SDK_EAYApplication/& &R FE

1. %% bH)E, cPUKBkE: F]0x0000_00004b, MiZihhl AL H C-STACKER TR 4L FHIME A MSP, SR
JFiPCHR [1]0x0000_0044b, #ATROMH [FJreset_handler, i A\Bootloader.

2. Bootloaderf AT Flash#] {1t

3. Bootloader MFlashH [JSCAEEUS 215 5, FEHAT Application Firmware 1] 5E ¥ A £

JEAUITA © 2023 I EHB AR A IR A 7 21



G@Dix JAhiifE (Bootloader)

L7 354 BR:
GR552642 {22 4> I R X Application FirmwareHE4T N3 12542 .

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, &
WAERE L, M fE6E A s e

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

4. NSRRI, W23t AJ-Link DFURE . FF & 3 Al 1@ i )-LinkiC & GProgrammer T..H 51
HrFlash FJ Application Firmware.

5. B MR A, BootloaderHI iz TR
*  XFFXIPEEA, Bootloadera 7L 58 IXIPHL B J5 Bk 2 Flash H [¥] Application Firmware JF 254417 o

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

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 22



G@DIiX  FESDKIF Rt

4 {&£ FSDKH % ik
AE W LLKeil N, A48 04T {8 FSDKK 58 ffBLE Application % . Wik, T &AM,

4.1 &2 Keil

Keil MDK-ARM IDE (Keil) -ARM 2 F B L[ T-Cortex: AIARMIR & 1AL R FF R 148 (IDE) . FFRZ ]
ME J7 W https://www.keil.com/demo/eval/arm.htm T #Keil 22 250, F 3847 %23 . GR5526 SDKA iz 4T £E Keil
V5.20 & PL_F I RRCAS

(1358 8R:
KT Keil MDK-ARM IDE[Jff FH, A& EARMIRBEITEL H - FHF:  http://www.keil.com/support/man_arm.htm.

Kl 4-12Keil 3 21 )5 19 3 S0

- 1= X
Fle ot View Pojed Fosn ebug Peipherls Toos SVCS Window Help
NEAP| % LB[90 s PRAR 1| @ scrowonese BB @] 0 0 & @[] X
© i E e | W MK &2 e

Pofet "

& 4-1 Kell R R E
R 4-1 NKeil )5 H Thag %4

= 4-1 kel FATHEEIRE

Keil Icon Description

= Options for Target

a Start/Stop debug session
W Download

s | Build

WKL © 2023 RYI T DRI B FRA 70 —


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

G@DIX i FHSDKTIT &
4.2 & FEGR5526 SDK

TF % i K GR5526 SDK zipcfH 4L 5 BT A6 T, T T 2e .

[ 354 RR:
*  SDK_Folder’yGR5526 SDK[JHR H 5% .

*  Keil_Folder AKeil (R H %,

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

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

» ble_app_example » Keil 5

=

1K

|_| ble_app_example.uvoptx

|&| ble_app_example.uvprojx

4-2 ble_app_example3 {43

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

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 24
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1 FA SDKIT 4 st

Options for Target 'GRxx_Soc' X

Device I Target Output | Listing I User I C,-’CHI Asm I Linker I Debug I Ltilties I

Select Folder for Objects ... | Name of Executable: |ble_app_examplel

% Create Executable: \Objects*ble_app_example
[ Debug Information [ Create Batch File
[¥ Create HEX File
¥ Browse Information

™ Create Library: \Objects‘ble_app_example lib

[ ok || canca || Defaurs | Help

[&] 4-3 f&%Name of Executable

fEKeil Project Window' ', R 7% Fble_app_example T2 T H il groups.

=4 Project: ble_app_sxample
o4 GRxx_Soc

| gr_startup
3 grarch
3 gr_sec
3 gr_board
3 gr_stack_lib
[0 gr_app_drivers
| gr_libraries
[ gr_profiles
[ external
3 user_platfarm
3 user_app

4-4 ble_app_examplelil B
ble_app_example T.F£ T [Fgroups £ £ 7 N 2E: SDK groupsFlUser groups.

. SDK groups

SDK groupsfilfigr_startup. gr_arch. gr_soc. gr_board. gr_stack_lib. gr_app_drivers. gr_libraries. g

r_profilesfllexternal.

FEAUITE © 2023 FEIITTIC TR A BR 2 7]
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Project

2“8 Project: ble_app_example -
=55 GRxx_Soc

«

=T gr_startup

| Startup.5
=15 gr_arch

J gr_system.c

| gr_interrupt.c

| gr_platform.c
-5 gr_soc

] grsocc
=5 gr_board

J board_SK.c
=5 gr_stack_lib

1 ble_sdklib
=5 gr_app_drivers

] app_dma.c

] app_gpiote.c

| app_io.c

J app_pwr_mgmt.c

J app_uart.c

) app_uart_dma.c
=5 gr_libraries

L] utility.c

] app_timer.c

B ring_buffer.c

_1 prmu_calibraticn.c

1 app_leg.c

1 app_error.c

£l app_assert.c

] app_key.c

| app_key_core.c

] cortex_backtrace.c

] fault_trace.c
-1 gr_profiles

J ble_prf_utils.c
=T external

] SEGGER_RTT.c
[ user_platform b

L uzer_app

e il

| =] Praj... @B-J-JI': {} Func... [].,Tem...

4-5 SDK groups

SDK groups N HIJR LA FAE L, Hgroup I B IA IR

SDK group &
gr_startup
gr_arch

gr_soc
gr_board
gr_stack_lib
gr_app_drivers

gr_libraries

fiik

E R R

System Core. PMUIHI UG AC B SCH-F1 28 55 A b 1) 85 11 s 8

FHSoCHH K (A B SCA
R 2 3R S

GR5526 SDK lib30f «

%% 4-2 SDK groups

5 Application T 5 A F A SKENAPIIE SC AT o T A3 AT B AT U NI H Fir o 22K A 5Kapp drivers.

SDKFZ LI H P A B R AR AN BRI B A TR S
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SDK groupZ i P
gr_profiles GATT Services/Service ClientsUfi X . FF & 0] HATU NI H B % AR S GATTIR S A4
external BT REFHIECAE, Blilfreertos, segger rtt. JT K& W AT NI H T B =1 F .

. User groups

User groupsftidfiuser_platformflluser_app.

Project 2 B
=T Project: ble_app_example
=45 GRxx_Soc

gr_startup

[

gr_arch

&3]

gr_soc

[

gr_board

&3]

gr_stack_lib

M
R E R R

gr_app_drivers

&3]

gr_libraries

[

gr_profiles

external

0@

user_platform

J user_periph_setup.c

m
)

user_app

J main.c

] user_app.c
J custom_config.h

4-6 user_groups

User groups | YR SO/ 75 BETF R &SR SEIL,  Frgroup P BRI IR W1

%% 4-3 User groups

User group & Fi ik
user_platform AR BHIR B B SRR IR AG Ak, TR T EAR YR B U E 7B S M R
RN T DL R T 3 G i AR S A, i B BLEMUARIZ AT I S 4N SLELGATT Service/
user_app
Service Client IS b B pR %L
43.2BLETHE

TR T EARYE B O S R G B A N TR, AFENVDS, RSB TR, TAfEasfi)a, After
Build DA f& HAth i 2 1l

4.3.2.1 fi & custom_config.h 5ble_basic_config.h

custom_config.hFl T-FiL & Application TFE1Z 4. SDK Folder\build\config\#&ft—
“Ncustom_config. IR . %-Applicationz~ 5] T #2 i) custom_config. Wil T H TR H 3 FHISrc\config.
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=

SOC_GR5526

SYS_FAULT_TRACE_ENABLE

APP_DRIVER_USE_ENABLE

APP_LOG_ENABLE

APP_LOG_STORE_ENABLE

APP_LOG_PORT

SK_GUI_ENABLE

DTM_TEST_ENABLE

DFU_ENABLE

PMU_CALIBRATION_ENABLE

FLASH_PROTECT_PRIORITY

3R 4-4 custom_config.heF HYE

i

S A

FTElCallstack Trace Infolf) 5. $THZH KRG, KA HardFaulth), £:FCallstack Trace Infof]

B R

0: K MTrace#T Ell

1: #THTracefTEN

App DriverstRER {1 7T 56

0: M App Driversfiti
1: i/ App Driversfit
APP LOGHEHR ¥ X .

0: XM Application [f]Logs
1: 7T ApplicationffjLogs

APP LOG STORERH I FF 5%

0: AMilifHAPP LOG STOREF

1: fli[lJAPP LOG STORE#i bR
¥ B APP LOGH H! 7 ..

0: UART

1: J-Link RTT

2: ARMITM

GR5526 Start Kit Board FIGUIEH 55

0: Al FHGUIEL I
1: i FHGUIHR
DTM TestDJ R I 2%
0: KMIDTM TestZhifE
1: $TIFDTM TestIhifg
DFUTZIREITT K

0: XHIDFUTIRE

1: FTHFDFUTHRE

PMU CalibrationZhEJT 55, FT7T)5E, FREGte A SR A i i - B SN, S ks

ST R, ZEATT)A .

0: <HIPMU CALIBRATIONI]jfE

1: FJJFPMU CalibrationZ &

ApplicationfEFlash# 5 it #2Hr, AIRH (k55 5 SR B L e S5 o
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M

NVDS_START_ADDR

NVDS_NUM_SECTOR

SYSTEM_STACK_SIZE

SYSTEM_HEAP_SIZE

APP_CODE_LOAD_ADDR *

APP_CODE_RUN_ADDR *

SYSTEM_CLOCK *

CFG_LPCLK_INTERNAL_EN

CFG_LF_ACCURARY_PPM

BOOT_LONG_TIME *

BOOT_CHECK_IMAGE

iR

*4FLASH_PROTECT_PRIORITYFL B AN, AL Se /N T 805 T NI il sk 4 HE

i, FiFlash#B 5585, ArmaRAER A h g R, BRINEBL R, Flashii S i #2 Hh AN N AT
e TR SR, TR AT AR SR 75 2 1 B A

NVDS 5 FH X3 ke an ik, BRUCIRES N i%22 fEcutom_config.hHh T ERE, FFREH THEE
BINVDS & I XS IRC &, 7T i HHZE IR B SO TR BB G244 KBXS %), it ah bl A
B 10 B /A7 fit 2% I SCABR User App 25 U4 FH A X 35k 1A

NVDS{# i ffJFlash Sector 1) % &

ApplicationJT # 2] Call Stack )R/, F &35 AT LAAREE Application ) SE A A& 40, B HE
i, EARREDT6KB. 24HTERAK/INA12 KB,

ble_app_example/~fl TH24RZ /5 H H3X FifiKeil 5\Objects\ble app example.ht
mBR LA {5 % () Maximum Stack Usage.

Application T it Z f]Heap IR/, JT R & W] LIARHE Application ) SEBR A FH 5 O, 1 # I
. HHTBRA RN 16 KB,

FEIF APt IR AR a bk o %Mk B /E Flash bk 6 FBl P9 o

TR IEAT 22 (ke as bk o

U FLiZ bt Y48 5 APP_CODE_LOAD_ADDRA4%, MiApplication2 % FXIPHE iz 4T
Rz E ERAM AL Bl Y, Dl Application 2 K I MirrorB XiZ 17 .

RGN . HHUMEMW T

0: 96 MHz

1: 64 MHz

2: 16 MHz (X0)

3: 48 MHz

4: 24 MHz

5: 16 MHz

6: 32 MHz (PLL)

FE AL YA N R I OSCI B E A BLEIRAMBE R N 40 . 2, JWJCFG_LF_ACCURARY_PPM#
5i ] 15 ' 29500 PPM

0: MM

1: fiH

BLEfICARBEHIR N kG 2, JLIUETEE 1 ~ 500, HA7PPM.

BB A B A 7 AR s AT 5 o BUE B

0: AIER

1: FER1FP

EXIPEER R, V& 8 B 72 75 B image BH TR 56

0: AT
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= biz:py

1. TR
VERSION * Application Firmwarez &5, &2 Bytes, KA+ 7Sl 764
CHIP_VER A T BRSPS, 4T {E90x5526

*. GERJKBUILD_IN_APP_INFORE SE SUEE [ 1 r0x200 ik &b, H:44 FH custom_config.hh 181 223347 W1 44
. RAJHBINT, Bootloaderfs /7 Wiz bbb sz B EfFIMECE S B, 1E NG IS4

ble_basic_config.h Tt & Application T FEBLEFH R ZH. & -Application/~ il T.#£Hble_basic_config.hfii T
HTHEHEFFMSrc\config. APPLARHEIX LT 8 X MIME K 7 BLBLEFT 75 B % -

=

CFG_CONTROLLER_ONLY

CFG_MAX_PRFS

CFG_MAX_BOND_DEVS

CFG_MAX_CONNECTIONS

CFG_MAX_ADVS

CFG_MAX_PER_ADVS

CFG_MAX_SYNCS

CFG_MAX_SCAN

R 4-5 ble_basic_config.hF Y2

Ep%
& 151X A# FIBLE Controller.

* 0: {#HBLE ControllerflIHost
* 1: {V{# FBLE Controller

Application T &4 10 5 FIGATT Profile/Service I3 K& . JF
R 2R T R BB, HAB K & FRAM 7 ] 5t
Ko

Application SCHRF K1 KB E B8, I K AE 4.
Application SCHF (1) i KSR, RORMEAN10. TFRE T
DR Sz br i B B Al . i%{H MK, BLE Stack Heaps
T I BIRAMZE [ 8K . BLE Stack Heaps B A& K/
Hiflash_scatter_config.h* (F1LA R VYA E S, TFRF AW E
X YA

« ENV_HEAP_SIZE

« ATT_DB_HEAP_SIZE

« KE_MSG_HEAP_SIZE
« NON_RET_HEAP_SIZE

Application SCHF FIBLEAE Gt 3 A J& T 4 5 B 1) e KA

Application SCHF 1 B KBLERYITE ) R % & .

WiRR:

BC B gt JEAY ) ik A A
(CFG_MAX_LEG_EXT_ADVS) 5 Atk i el
(CFG_MAX_PER_ADVS) M RAIRAE#EITS.

JESIET R R EOR, T TR P SO T R IRAM BRI . T
R PR SR A e T R RS RO R B, K

fEN5.

Application S FE (15 KBLEF e, e KAE 1.
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= R
CFG_MAX_EATT_CHANNELS Application ¢ 7 (¥ f A BLE EATTIEIE ¥, & KME N10.
FE 5 S FFISOREER.,
CFG_ISO_SUPPORT . 0. AYH
o 1.

custom_config.h-5jble_basic_config. h{PiE R 7 & Keil ) Configuration Wizard Annotations #it, KIILTF & & 1
L FH B FEAK i Keil Configuration Wizard St B Application TAES$. 5B ZUHEF T & & 18 F Wizard DLIRE S0 HY LR
EZHUAE.

_] custom_config.h

[=-Boot info configuration

Code load address

Code run address

System clock

External clock accuracy used in the LL to compute timing
Enable internal osc as low power clock

Delay time for Boot startup

In xip mode, check image during cold beot startup

Code version, 16bits

algorithm security level

Expand Al | Collapse All Help ™ Show Grid

Option Value

[=1--Basic configuration
Chip version 1
Enable system fault trace module EMABLE
Enable app driver module EMABLE
Eanble APP log module EMABLE
APP log port type UART
Eanble APP log store module DISABLE
Enable 5K GUI module DISABLE
Enable DTM test support DISABLE
Enable BLE DFU support EMABELE
Enable PMU Calibration EMABLE
Protection priority level 0
NVDS Start Address 1
The Number of sectors for NVDS 1
Call Stack Size 0x 0000 3000
Call Heap Size 0w 0000 4000

Flash address

Flash address

96MHZ

500

Default: Disable internal osc as low power clock
Delay 500ms

Check image

1

Enable algorithm level one

[#] 4-7 Configuration Wizard for custom_config.h

_] ble basic_config.h

Epand Al | Collapsc Al | Hep | T Show Gid

Option

[=1--BLE resource configuration

ELE controller only{use for extern host or HCl uart transport)

Support maximum number of BLE profiles

Support maximum number of bonded devices

Support maximum number of BLE Links

Support maximum number of BLE Legacy/Extended Advertisings
Support maximum number of BLE Periodic Advertisings

Support maximum number of BLE Periodic Advertising Synchronizations
Support maximum number of BLE Scan

Support maximum number of BLE EATT Channels

150 support

Value

Support BLE controller and host
10

4

10

1

moo oo

SUPPORT

[&] 4-8 Configuration Wizard for ble_basic_config.h
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4322 B EFESEHE

Keil F.sct S04 5 YAk 8 F B 126 BX . GR5526 SDK N Application T & F #2fk— AN R
#iflash_scatter_common.sct. %.sct XCAFfSE ¥ % 8% 7€ AT flash_scatter_config.h™

ERTY:)2F

fEKeil, _ attribute  ((section ("name"))) n] FIMCKE —/> B A A B AR SR A AF B,
t “name” B TIT A& M. Scatter(.sct) ST T FISRAR A A 44 1O BUBRAE RS € IOAL B . 4, KB HTRE PP

Mzl CEYIE) FARTIAE#AN  attribute  ((section(".bss.app"))) B

T TG LT 25 BRI B A A AT )=

1. fiiiKeil Toolbar[f] “Options for Target” %%l & , $TH “Options for Target ‘GRxx_Soc’ 7 XJiGHE. ik

B “Linker” FRZET .

2. f£ “Scatter File” %, sihi4%Hl “...” W% #ESDK Folder\platform\soc\linker\
keil T Miflash_scatter_common.sct U, B fiscatter UM Csct) S HALE B A SRS |

Fble_app_example T.F% H sk H ik #E.

L7 354 8R:

flash_scatter_common.sct'F [J#! armcc -E -I ..\Src\user\ -I .\..\Src\config\ --cpu C
ortex-M4f8E M Mincludeiz, Hr—Mf5[H Application LFEHJuser H %, % —/~f& 17 Application L%

flcustom_config. hFITTERI H 3% . GRERALER, 2724 Linker Error.

3. gy “Edit.” 2L 3TIF.sct3CAF, SRJEARIE B O R A A A R S SO L AR

V] Options for Target 'GRxx_Soc’

Device ] Target ] Cutput ] Listing ] User ] C,-’CHI Azm Linker ] Debug ] Litilities ]

™ Use Memory Layout from Target Dialog ¥/0 Base:
[ Make RW Sections Position Independent R/D Base: [C<00D0O0000
[~ Make RO Sections Posttion Independent R/W Base |0x00080000

[ Dont Search Standard Libraries

pes

[+ Report ‘might fail' Conditions as Emors disable Wamings: |

Scatl—%leer LA platformtsocinkertdeil flash_scatter_common.sct ﬂ J Edit...

Mige |- \platformisoelinker kel rom_symbol td
controls
Linker |-cpu Cotex-M4fp "o Fs
control  |Hibrany_type=microlib —strict —secatter .\ 500 platformsocinker'keil\flash_scatter_common sct™
string hd

QK | Cancel | Defaults Help

4-9 fig & Scatter File

4. g “oK” HHl, fRAFIE.
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4.3.2.3 fi & After Build

Keil[f] “After Build” 7] LAF5 %2 7E T FEbuild ¢ il 5 AT i 24715 5] . ble_app_template T FEER A CLAC B after
buildfig %, H KA TLTFEHEE Tble_app_templateffible_app_example TFEFZIHCE “After Build” .
WERTF R FH @ —A TR, WREZRELLU N PIRICE “After Build” -

1. fiiiKeil Toolbarft] “Options for Target” %4l & , #TJF “Options for Target ‘GRxx_Soc” ” XJifHfE. ik
R “User” FRZETL

2. {E “After Build/Rebuild” EFFRIEITH2)% “Run#1” , {EXTNF) “User Command” %
A “fromelf.exe --text -c - output Listings\@L.s Objects\@L.axf” . HAFE & HKeil fromelf L H.,

Fraxt SO g S A

3. 1E “After Build/Rebuild” BIFRIEINHZ)% “Run#2” , TEXTN) “User Command” =%
A “fromelf.exe --bin --output Listings\@L.bin Objects\@L.axf” . HAFH & FKeil fromelf T &, %
TFaxf A plibinkg 2L 4

4. i “ok” , PRAFHEE.

V)

Device ] Target] Output ] Ligting User IC,-'CH] Asm ] Linker ] Debug] Litilities ]

Command ltems User Command o Stopoen Bxi. 5.

[=-Before Compile C/C++ File

[~ Run 21 (3] Mot Specified [

[~ Run2 (2] Mot Specified [
[=--Before Build/Rebuild

[~ Run#1 (3] Mot Specified [

[~ Run#2 (3] Mot Specified [
[=)--After Build/Rebuild

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

[+ Run#2 fremelf.exe --bin --output Listings\@L.bin Obje... ij Not Specified ||

™ Run ‘After-Build’ Conditionally
v Beep When Complete [ Start Debugging

OK | Cancel | Defaults Help

[& 4-10 B¢ E After Build

4.3.3 /RIMA P

T T AR E TR, 1&i5ible_app_example tHAHI (A4S .
4.33.1 180 F R

PLR M5 (¥ main.c SCEFIRT P 25

/**Q@brief Stack global variables for Bluetooth protocol stack. */
STACK HEAP_ INIT (heaps table);
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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)
{
/*
* Add Application code here, e.g. GUI Update.
*/
app_log flush();

pwr mgmt schedule () ;

*  STACK_HEAP_INIT (heaps_table) & XU a R, HBLEVMUARAE AHeapfli . T
REANEEEE X, BNBLEMMARTCIE IEFIE1T . KT HeaplJ K/, 5543211
H custom_config.h 5ble_basic_config.hf{JCFG_MAX_CONNECTIONS.

* JFREVWUAEapp periph init () RHIEMANE . EFFR G E, 1% E0H
fISYS_SET_BD_ADDRA] F - & It fi)Public Address. 1% ER% I 7E user_periph_setup.cfl& LA R &
BLARHD

/**@brief Bluetooth device address. */

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

void app periph init (void)
{
SYS SET BD ADDR(s bd addr) ;
bsp log init();
pwr mgmt mode set (PMR MGMT SLEEP MODE) ;

s JFREFEMNIZAAEwhile (1) { }F¥sINApplicationf{IMain LoopfthS, ELunibH AN BHIGUI.

© WIRIFREEFHApp LoghbL, NIFEZAEMain LoopH i flapp log flush (). XA LMRIUETE RS
ASleepIRASZ T, Logs#l et . T App LoghidfdiFHl, Z%#4.6.3 i ik Log.

*  iMHpwr mgmt shcedule () BASKILEZIIFEEH, RIKRSIIFE.
4.3.3.2 SLIBLEN 51T %8

ApplicationfJBLEAH Mk 2532 48 & il it GR5526 SDKH & S I¥1 45 F-BLE Events K IR [, Application s ZL5LHi
AH S [¥IBLE Event Handler, LAIRTSBLE Stack[1iz {745 RELE IRAS 48 1. 1T BLE Event Handler /& 7EBLE SDK
IRQIJH KT IR 3¢ (Interrupt Context) 8% A, [KLTF & #E A fE{Ehandler F AT ELRCFERT R HAE,  LhanBH
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S

To

(N

B HT . ToPRAEHA 45

T, HPHIEEA RSIE1T, S 3UBLE StackfISDK BLERE I IC 244 I8 1F 5 11 I |

BLE Events% iCommon. GAP Management . GAP Connection Control. Security Manager. L2CAP. GATT
Common. GATT ServerflIGATT Clientk 4338, %1 HHGR5526 SDKSCHF 111 BLE Events.

Event Type

Common

GAP Management

GAP Connection

Control

3% 4-6 BLE Events

Event
BLE_COMMON_EVT_STACK_INIT
BLE_GAPM_EVT_CH_MAP_SET

BLE_GAPM_EVT_WHITELIST_SET

BLE_GAPM_EVT_PER_ADV_LIST SET

BLE_GAPM_EVT_PRIVACY_MODE_SET

BLE_GAPM_EVT_LEPSM_REGISTER

BLE_GAPM_EVT_LEPSM_UNREGISTER

BLE_GAPM_EVT_DEV_INFO_GOT
BLE_GAPM_EVT_ADV_START
BLE_GAPM_EVT_ADV_STOP
BLE_GAPM_EVT_SCAN_REQUEST
BLE_GAPM_EVT_ADV_DATA_UPDATE
BLE_GAPM_EVT_SCAN_START
BLE_GAPM_EVT_SCAN_STOP

BLE_GAPM_EVT_ADV_REPORT

BLE_GAPM_EVT_SYNC_ESTABLISH

BLE_GAPM_EVT_SYNC_STOP

BLE_GAPM_EVT_SYNC_LOST

BLE_GAPM_EVT_READ_RSLV_ADDR
BLE_GAPC_EVT_PHY_UPDATED
BLE_GAPC_EVT_CONNECTED
BLE_GAPC_EVT_DISCONNECTED
BLE_GAPC_EVT_CONNECT_CANCEL

BLE_GAPC_EVT_AUTO_CONN_TIMEOUT

Note

BLE Stack init complete event.
Channel Map Set complete event.
Whitelist Set complete event.
Periodic Advertising List Set
complete event.

Privacy Mode for Peer Device Set
complete event.

LEPSM Register complete event.
LEPSM Unregister complete
event.

Device Info Get event.
Advertising Start complete event.
Advertising Stop complete event.
Scan Request event.

Advertising Data update event.
Scan Start complete event.

Scan Stop complete event.
Advertising Report event.
Periodic Advertising
Synchronization Establish event.
Periodic Advertising
Synchronization Stop event.
Periodic Advertising
Synchronization Lost event.

Read Resolvable Address event.
PHY Update event.

Connected event.

Disconnected event.

Connect Cancel event.

Auto Connect Timeout event.
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Event Type

GATT Common

GATT Server

Event

BLE_GAPC_EVT_CONN_PARAM_UPDATED

BLE_GAPC_EVT_CONN_PARAM_UPDATE_REQ

BLE_GAPC_EVT_PEER_NAME_GOT
BLE_GAPC_EVT_CONN_INFO_GOT
BLE_GAPC_EVT_PEER_INFO_GOT
BLE_GAPC_EVT_DATA_LENGTH_UPDATED
BLE_GAPC_EVT_DEV_INFO_SET

BLE_GAPC_EVT_CONNECT_IQ_REPORT

BLE_GAPC_EVT_CONNECTLESS_IQ_REPORT

BLE_GAPC_EVT_LOCAL_TX_POWER_READ

BLE_GAPC_EVT_REMOTE_TX_POWER_READ

BLE_GAPC_EVT_TX_POWER_CHANGE_REPORT

BLE_GAPC_EVT_PATH_LOSS_THRESHOLD_REPORT

BLE_GAPC_EVT_RANGING_IND

BLE_GAPC_EVT_RANGING_SAMPLE_REPORT

BLE_GAPC_EVT_RANGING_CMP_IND

BLE_GAPC_EVT_DFT_SUBRATE_SET

BLE_GAPC_EVT_SUBRATE_CHANGE_IND
BLE_GATT_COMMON_EVT_MTU_EXCHANGE
BLE_GATT_COMMON_EVT_PRF_REGISTER
BLE_GATTS_EVT_READ_REQUEST

BLE_GATTS_EVT_WRITE_REQUEST

BLE_GATTS_EVT_PREP_WRITE_REQUEST

BLE_GATTS_EVT_NTF_IND

BLE_GATTS_EVT_CCCD_RECOVERY

Note

Connect Parameter Updated
event.

Connect Parameter Request
event.

Peer Name Get event.

Connect Info Get event.

Peer Info Get event.

Data Length Updated event.
Device Info Set event.
Connection 1Q Report info event.
Connectionless I1Q Report info
event.

Local transmit power read
indication info event.

Remote transmit power read
indication info event.

Transmit power change reporting
info event.

Path loss threshold reporting info
event.

Ranging indication event.
Ranging sample report event.
Ranging complete indication
event.

Default subrate param set
complete event.

Subrate change indication event.
MTU Exchange event.

Service Register event.

GATTS Read Request event.
GATTS Write Request event.
GATTS Prepare Write Request
event.

GATTS Notify or Indicate
Complete event.

GATTS CCCD Recovery event.
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Event Type

GATT Client

Event

BLE_GATTS_EVT_MULT_NTF

BLE_GATTS_EVT_ENH_READ_REQUEST

BLE_GATTS_EVT_ENH_WRITE_REQUEST

BLE_GATTS_EVT_ENH_PREP_WRITE_REQUEST

BLE_GATTS_EVT_ENH_NTF_IND

BLE_GATTS_EVT_ENH_CCCD_RECOVERY

BLE_GATTS_EVT_ENH_MULT_NTF

BLE_GATTC_EVT_SRVC_BROWSE

BLE_GATTC_EVT_PRIMARY_SRVC_DISC

BLE_GATTC_EVT_INCLUDE_SRVC_DISC

BLE_GATTC_EVT_CHAR_DISC

BLE_GATTC_EVT_CHAR_DESC_DISC

BLE_GATTC_EVT_READ_RSP

BLE_GATTC_EVT_WRITE_RSP

BLE_GATTC_EVT_NTF_IND

BLE_GATTC_EVT_CACHE_UPDATE

BLE_GATTC_EVT_ENH_SRVC_BROWSE

BLE_GATTC_EVT_ENH_PRIMARY_SRVC_DISC

BLE_GATTC_EVT_ENH_INCLUDE_SRVC_DISC

BLE_GATTC_EVT_ENH_CHAR_DISC

Note

GATTS Multiple Notifications
event.

GATTS Enhanced Read Request
event.

GATTS Enhanced Write Request
event.

GATTS Enhanced Prepare Write
Request event.

GATTS Enhanced Notify or
Indicate Complete event.

GATTS Enhanced CCCD Recovery
event.

GATTS Enhanced Multiple
Notifications event.

GATTC Service Browse event.
GATTC Primary Service Discovery
event.

GATTC Include Service Discovery
event.

GATTC Characteristic Discovery
event.

GATTC Characteristic Descriptor
Discovery event.

GATTC Read Response event.
GATTC Write Response event.
GATTC Notify or Indicate Receive
event.

GATTC Cache Update event.
GATTC Enhanced Service Browse
event.

GATTC Enhanced Primary Service
Discovery event.

GATTC Enhanced Include Service
Discovery event.

GATTC Enhanced Characteristic

Discovery event.
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Event Type Event Note

GATTC Enhanced Characteristic
BLE_GATTC_EVT_ENH_CHAR_DESC_DISC
Descriptor Discovery event.

GATTC Enhanced Read Response
BLE_GATTC_EVT_ENH_READ_RSP
event.

GATTC Enhanced Write Response
BLE_GATTC_EVT_ENH_WRITE_RSP
event.

GATTC Enhanced Notify or
BLE_GATTC_EVT_ENH_NTF_IND
Indicate Receive event.

BLE_SEC_EVT_LINK_ENC_REQUEST Link Encrypted Request event.
BLE_SEC_EVT_LINK_ENCRYPTED Link Encrypted event.

Security Manager
BLE_SEC_EVT_KEY_PRESS_NTF Key Press event.
BLE_SEC_EVT_KEY_MISSING Key Missing event.
BLE_L2CAP_EVT_CONN_REQ L2cap Connect Request event.
BLE_L2CAP_EVT_CONN_IND L2cap Connected Indicate event.
BLE_L2CAP_EVT_ADD_CREDITS_IND L2cap Credits Add Indicate event.
BLE_L2CAP_EVT_DISCONNECTED L2cap Disconnected event.
BLE_L2CAP_EVT_SDU_RECV L2cap SDU Receive event.
BLE_L2CAP_EVT_SDU_SEND L2cap SDU Send event.

L2cap Credits Add Completed
BLE_L2CAP_EVT_ADD_CREDITS_CPLT

event.
L2CAP

L2cap Enhanced Connect Request
BLE_L2CAP_EVT_ENH_CONN_REQ
event.

L2cap Enhanced Connected
BLE_L2CAP_EVT_ENH_CONN_IND
Indicate event.

L2cap Enhanced Reconfig
BLE_L2CAP_EVT_ENH_RECONFIG_CPLT
Completed event.

L2cap Enhanced Reconfig Indicate

BLE_L2CAP_EVT_ENH_RECONFIG_IND
event.

TR T AR YE 7 d ) D B8 75 SR S B0 B 75 [ BLE Event Handlero. 140, 577 5t A 37 F#Security
Manager, AT PAASSZELN N fEvent; Q377 5 R S HFGATT Server fij AN SZ FEGATT Client, U] DAASZELGATT
ClientX N [fJEvent. 45— ZEvent B [JEvent Handlerth AN — € T5 B4 FSEEL, A E W T B S8 i BT b 20 1 A8

LEEvent Handler.

KT BLE APIfllEvent APIff V%, 152 % SDK Folder\documentation\GR5526 API Referencell
JSDK_Folder\projects\bleH HIBLE/RHIVEAIS .
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4.3.3.3 BLE_Stack_IRQ. BLE_SDK_IRQ5 Applicationf%1FE #/7l

BLE Stack & I IhFE 1A F M SAR SEBIAZ 0, "B H A 1EBluetooth 5.3 Corefiiff (Z2.2 MAFLEK)D)
It, BLE_Stack IRQEAHEN R H R E RIS (SvCall RQEA FwEtsedt) » LAFIEBLE Stack™ 4% 1%
[&Bluetooth Core SpecHll i€ I 71817 -

BLE Stack¥IIRAS i 2= fid R AR 2 S BLAIK FYIBLE_SDK_IRQA I . 7 1% H 7 b 3 b 45 23 1 F Application SE 31
[*JBLE Event Handler, 14BLE Stack PR A it 32 18 & LA A AH OC 1l 55 504 < 1% 2 Application.  FT & 3 7EiX £5Event
Handler o S8 G BRAEFER LS5, RSREFERNIL 25 BMain LoopElf FH P & fE b ab 3. JF k& i s
DK _Folder\components\libraries\app queuefZILMBLE Event Handler[r]Main Loopf& i Fiff, BLFEff
H1 H E.#Application Framework.

Application Application Application
@ SR Callback Queue Main Loop

app queue_init

BLE_Stack_IRQ |

BLE_SDK_IRQ

BLE Event Handler

1 app_queue_pop
—

JUBAS 3|puBH

4-11 non-0S system schedule

4.4 % pYEH

BLE ApplicationBJ & 5¢ LG, FF R 3 AT DLEL#2 A diKeil Toolbar s f) “Build” %42 T2 . TREMEE
BoG, ETREHE FHKeil 5\ListingsXF#MKeil 5\Objects XA EHHIEMRU FEM. XH
A [ [ 40 o] LLE id GProgrammer T 8BS 24T, BARAI 2% (GProgrammer A ' FE) o

& 4-7 £ MBI
AR ik
ble_app_example.bin bR N A, ATiES GProgrammer T N2 A R iEAT .
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AR ik
ble_app_example.hex TR N R EA, AT E I Keil B GProgrammer LB R # BN thiz AT,

4.5 T~ z.hex3 {4 EFlash
WERIIUAG, HkEZEmEAE . hex T T2 Flashtp, BAkE/ES R,
1. [t EKeil flashgmFL &%,

(1) H#|sDK Folder\build\Keil\GR5xxx 16MB Flash.FLMXff#|Keil Folder\ARM\F
lashH3.

(2) iiiKeil ToolbarH ¥ “Options for Target” %4l & , #TJF “Options for Target ‘GRxx_Soc” ” X
TEHE, 1EHE “Debug” FpZETH. Aiili “Use: J-LINK/J-TRACE Cortex” AN “Settings” %24H.

K Options for Target 'GRxx_Soc' X

Device I Target] Output 1 Listing] User ] C/CH] Asm ] Linker Debug ] Ulil'rties]

" Use Smulator  with restrictions Settings | | @ Use: [J-LINK / J- TRACE Cortex | settings
™ Limit Speed to Real-Time
¥ Load Application at Startup ¥ Runto main() ™ Load Application at Startup d
Initialization File: Initialization File:
J | “build keilsram ini J Edit
Restore Debug Session Settings Restore Debug Session Settings

¥ Breakpoints V¥ Toolbox ¥ Breakpoints v Toolbox

¥ Watch Windows & Performance Analyzer ¥ Watch Windows

¥ Memory Display V¥ System Viewer v Memory Display v System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL | -MPU |SARMCM3.DLL [-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL \pcm |TCM DLL |1:CM4
™ Wam ff outdated Executable is loaded ™ Wam if outdated Executable is loaded

Manage Component Viewer Description Files |

OK Cancel | Defaults | Help

4-12 DebughrZ 71

(3) {EFTTFIA “Cortex JLink/JTrace Target Driver Setup” & 1+, &7 “Flash
Download” Jji. 7E “Download Function” [X3%, & # 7] LAkt EErase 520, iEHF &
5 “Program” . “Verify” . “Resetand Run” . KeillZRIABCE U1 :
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(4)

(5)

(6)

Cortex JLink/JTrace Target Driver Setup

Debugl Trace Hash Download I

 Download Function RAM for Algorithm

Lofn ¢ EraseFul Chip ¥ Program

_‘Fi * Frase Sectors |V Verdfy Start: |ChZDDDDDDD Slze:lfb(FDDD

" DonotErase [V Resetand Run

— Prog ing Algorithm

Diescription | Device Size | Device Type | Address Range I

Start: I Size:
Add | Remove I
0K Cancel Apply

4-13 i%£#% “Download Function”

A “Add” %41, fE “Programming Algorithm” F1¥INGR5xxx_ 16MB_Flash.FLM.

Cortex JLink/ITrace Target Driver Setup

Debugl Trace Flash Download |

r Download Function
LORD " Erase Ful Chip ¥ Program

RAM for Algarithm

Fg C FeseSectos [ Verty Start: [(x20000000  Size: [0<FODO
" DonotErase [V Reset and Run
~ Prog ing Algorithm
Description | Device Size | Device Type | Address Range
GRSoo_16MB_Flash 1G Ext. Flash SPI 00200000H - 401FFFFFH

Start: |

Size:

]

Remove |

X

[&] 4-14 R HINGR5xxx_16MB_Flash#mfe & %

RAM for Algorithm

Start: |0x20000000

Sizer | OxFODOD

4-15 RAM for Algorithmi& &

My “WE” , RIFIRE.

BLE “RAM for Algorithm” , “&5& X T INEAAT g FE S5 1 ik 25 8]
{H M Z1NGR5526 F RAMHAEE g Ll “0x200000007

“Start” HAMEFH)
“Size” BIAMETHIEN “0xFO00” .
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2. R

fi & 5e i PAJG, A tdiKeil Toolbar Ef) “Downlod” 441 % ¥ible_app_example.axf LA T %,
FFlashfo AR FEALD), Keilft) “Build Output” & FUE TR R 4558,

0 35 BR:

FEGIFEF, #FAHES “No Cortex-M SW Device Found” , A A2 /T 7l GE AL FREARIRZS CEPIFIS 1 BEAR
Wi TARIEAEIZAT) , TR EE N hexxC - BlFlashif . & # 75 E564% FGR5526 SKHR K] “RESET” 4, It
(IR LFD A2 4 i “Downlod” %40 ¥, FET N ECOHE

Build Output a
Load " Y X 4 projects\\ble\\ble_peripneral\\ble_app_template\\Keil_5\\Objects\\ble_app_example.axf"

Set JLink Project File to " ) 4 projects\ble\ble_peripheralible_app_template\Keil S\JLinkSettings.ini”

* JLink Info: Device "CORTEX-M4" selscted.

JLink info:

DLL: VS.12e, compiled Apr 29 2016 15:03:58
Firmware nk OB-SAM3U128 V3 compiled Apr 16 2020 17:20:41
Hardware: V3.00
5/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 COMROREnts:

* JLink Info: ROMTbl 0 @ EQOFF000

* JLink Info: ROMIPl 0 [0]: FFFOFQ0O, CID: B10OSEOOD, PID: 000BBOOC SCS
* JLink Info: ROMTPl 0 [1]: FFF02000, CID: B10OSEOOD, PID: 003BB002 DWT
* JLink Info: ROMTDl O [2]: FFF03000, CID: 00000000, PID: 00000000 222
* JLink Info: ROMIDl 0 [3]: FFF01000, CID: B10SE0OD, PID: 00388001 ITM
* JLink Info: ROMIPL 0 [4]: FFF41000, CID: B105900D, PID: 000BBZAl TPIU
ROMIableAddr = OXEQOFF000

Target info:
Device: ARMCMd_FP

VTarget = 3.300V

State of Pins:

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

Software-Breakpoints: 8192

Watchpoints: B

JTAG speed: 2667 kHz

Erase Done.
Programming Done.

Verify OK.

Application running ...

Flash Load finished at 17:04:35

4-16 THER
4.6 i
Keil{RBE IR AS, SCRPARIDLELE YRR, 1298 128 S0 1 B 6 AR T AR 2 N PR IT 25 0 T 3 6 T B
CHTARE R RS
4.6.1 F & ifFi 25

EJR B /T, 75BN E 8% . A diKeil Toolbard ) “Options for Target” %4l &, FTHF “Options for
Target ‘GRxx_Soc’ 7 XJUGHE, L+t “Debug” AnZUl. T LA NAE AT BB, Al Al AR rE 28
Wi. BLE Examples T2 A 7E LR R, MRS BRI E W T
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i

kA Options for Target 'GRxx_Soc'

" Use Simulator  with restrictions
[~ Limit Speedto Real-Time

[v¥ Load Application at Startup
Initiglization File:

| o |

Restore Debug Session Settings
Iv¥ Breakpoints v Toolbaox

¥ Watch Windows & Performance Analyzer
W System Viewer

[v¥ Bun to maini)

¥ Memory Display

Device ] Target ] Output] Listing] User ] C,"CH] Azm ] Linker Debug ]Util'rties]

Settings | | ¥ Use: |JLINK ./ J TRACE Cortex

j Settings

™ Load Application at Startup [
Initialization File:

Restore Debug Session Settings
v Toolbox

M Mbuild keeilsram ini

Iv¥ Breakpoints
¥ Watch Windows

¥ Memary Display W System Viewer

[~ Wam if outdated Executable is loaded

CPU DLL: Parameter: Diriver OLL: Parameter:
|SARMCM3.DLL | -MFU |SARMCM3.DLL |—MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |1:cru14 |TCM.DLL |1:cru14

Manage Component Yiewer Description Files .. |

™ Wam if outdated Executable is loaded

oK

Cancel

|| Defaults |

4-17 BC B EIX 55
BRI FH B initialization File: sram.inifESDK_Folder\build\keil H3gH'. JF&k 3 Al LAE A 1%L

P, R DLRRZ SO R 2 E Qi TR H s MEH

HIas S sram.inith 65 — Hil W ar &, I RS IIT X LA & . 7E “Initialization File” 4%,

s

M) “Edit...” 43T Fsram.iniSCH . sram.inifIARRS <5 0

/**

Ak Ak kA hhkrhhkhhhkh kA hhk Ak hhkrhkhkhhhkhk kA hhkhhhkrhhkhkhkhkhkhkrhkrkhkhkrhkhkrhkkhkhkhxhkxkk*x

* GR55xx object loading script through debugger interface

* (e.g.Jdlink, *etc).

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

* GR55xx RAM

* assuring that the GR55xx has been previously cleaned up.

Ak hhkhkhkhkhhkhkh kA hhkhhhkrhkhkhhhkh kA hhkhhhkrhhkhhhkhkhkhAhhkrdhhkrhkhkrkhhkhkhhkhhkxhhkxkkxk

“f
//
//
//
//
// RESET

// Load object file
LOAD

Normal (0) ;

L

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

// Write 0 to vector table register,

_WDWORD (0xEOOQOEDO8, 0x00000000)

Debugger reset (check Keil debugger settings)
Preselected reset type (found in Options—->Debug->Settings)is

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

remap vector
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L EER:
Keil SCHF %R LT U AT I 5 3 v B IR K A i 2

1. 4 “Options for Target ‘GRxx_Soc’ > Debug > Load Application at Startup” #{#fe, HilEs 2 H &E
A “Options for Target ‘GRxx_Soc’ > Output > Name of Executable” #1314

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

3. 4 “Options for Target ‘GRxx_Soc’ > Debug > Restore Debug Session Settings” & LIk, EH
M. ff]Breakpoints, Watch Windows, Memory Display%% .

4. 4 “Options for Target ‘GRxx_Soc’ > Debug > Run to main()” #%i% 804 1&g, maini K IAL
Flnitialization Filed, JA# < H A EHATCPUTE S, EEBEF|main() 4 215 K.

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

U 352 RR:

T EHAfR “Connect & Reset Options” #4174 “Normal” , 411 4-18Ff 7. IXHFE 0 LA{RIUESE “Start Debug
Session” X J&, i Keil Toolbarlf] “Reset” %4, FEFILREIERIEAT.

Cortex JLink/JTrace Target Driver Setup x

Debug ]Trace ] Fash Download]
J-Link / J-Trace Adapter SW Device
SM: [483114467 - IDCODE Device Name

Device: [ J-Link OB-SAM3U128 SWD | @ (x2BAD1477  ARM CoreSight SW-DP
ww: [vaoo  di:[ ve5ia

FW:  |J-Link OB-SAM3U128 V3 con

Port: Max Clock: i
swW b 5 MHz hd @)
Auto Ck | | | |
Connect & Reset Options Cache Options Download Options
Connect: [Nomal ~ v| Reset: [Nomal =| | ¥ Cache Code I Verify Code Download
¥ Reset after Connect v Cache Memary ™ Download to Flash
Interface TCPAP Misc

Network Settings
* USB " TCP/IP )
IP-Address Pot (Auto: ) | _futodetect Al
Scan 7 M o . m
Q | 127 .0 TE | 0 e

State: ready

0K Cancel | |

& 4-18 fiEE “Connect & Reset Options” ¥4 “Normal”

4.6.3 it Fii Log

GR5526 SDK3Z H5 [ 7 X i 77 M AF3 11 (UART. J-Link RTTEXARM ITM (Instrumentation Trace
Macrocell) ) #itH Applicationft]ifiLog. N7 K&, GR5526 SDKFEML T APP LOGHEER . i FH Z AR B fi)
i {E.custom_config.h™H141 7T APP_LOG_ENABLE, JFFAR#E I A3 i a4 th /7 5\ & X APP_LOG_PORT.
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4.6.3.1 IR

SERRICE fE, R EIE T BEEIMNEVIGM B, B Happ log init () B ELogZ %, VEfLoghi
2O JEMFlush$ 1 58 BAPP LOGIEER [T IR 1L . APP LOGHE B 7 5 AR HECHE i $lprint £ () FIAPP LOG
APl H I ikLog, 5 1# FHAPP LOG API, &R LA LogZ il #a. iy NS B Bk fbLog; T 1
Mprintf (), WM KLogZ %k E INULL.

FRAE T A e B i 07 sCAN R, 3 FAR AR AT 4R A s 0 (BAK AT ILSDR_Folder\components
\libraries\bsp\bsp.h) , FFVEMAHN R IEFFlushik %, 7] 2% ¥ user_log_debug_init(). LAUART#i
7RO, R

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;
op_func.time get = NULL;

app_log store init (&store info, &op func);
#endif
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L7 354 BR:
*  app_log_init()#E O M AS AT Log¥I it S 8. Loghin 4 I AIFlush# 1 . H A Flush 0] PAASIE M

*  GR5526 SDKHELAPP LOG STOREREHR, 1M H S Fi44 i Log £ A Flash ™1 DL K& M Flash 1 5 Hi o s 1A%
I 75 fE custom_config.h "1 4] 7 % APP_LOG_STORE_ENABLE. SDK Folder\projects\ble\ble periph
eral\ble app rscs LIEHACE [ izDige, A2z 2N E 1 FJAPP LOG STOREAR H .

e f#ifprintf () %t i Application LogTCiZA# FHAPP LOG STOREAEERHEAT 174i% -

4 fdi FHUART# ik Log,  C SHL ¥ Logii 422 11 AT Flush 322 1143 51 J9bsp_uart_send Flbsp_uart_flush. i
H 2L T app_uart®2P (app_uart_transmit_asynciZ 1) Flhal_uart[E2F Chal_uart_transmitf ) R %0
WO, F P AR Bk B S Ik A& Y Loghin th 77 s 5 yuart_flushd 11, FH T iR T i 2 A7 AE
WAEH IR R e e . XM D NS P AT S

2445 FJ-Link RTTERARM ITM# H i Logi, L SZER I Loghn Hi 32 1143 51 Aibsp_segger_rtt_send() Fll
bsp_itm_send(). XA N A LI Flush M,
4.63.2FRAFE

APP LOGEEHR IR SE 2 Ja, &3 AT DS LA T DU AP H i iLog:

. APP_LOG_ERROR()

. APP_LOG_WARNING()

. APP_LOG_INFO()

«  APP_LOG_DEBUG()

AN ARAE A 1 b AR 2, T F app_log_flush () R 805 22 47 R 4= A ilLogar Y, AT PRAEAE S P BAL
B AR G IR H RS 1 i Log 2 R4

241% FEARMCC i 1% 348 i1 J-Link RTT 7 2056 Hi Logitt,  #EFFESEGGER_RTT.ch it &4

238 | *

239 | * Static data
249 | *

242 L*f

243 //

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

245 [/

246 _ attribute  ((section (".ARM. a
247 //SEGGER_RTT_PUT_CB_SECTIONMN(SEGGER

20005080"))) SEGGER_RTT_CB _SEGGER_RTT;
T _CB_ALIGN(SEGGER_RTT_CB _SEGGER_RTT));

— =

4-19 BJERTT Control blockH & F b1k 0x200050004L
BRI 75 XF)-Link RTT Viewer#H/THCE , e & /7 a1 4-20F178 .
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ﬂ J-Link RTT Viewer V6.88a | Configuration

Connection to JHink
(® use

) TCRfIP

() Existing Session

Specify Target Device

[] serial Mo

| coRTEXM4

Script file (optional)

Target Interface & Speed
SWD

RTT Control Block
(@) Address

Example: 0x20000000

(O) Search Range
Enter the address of the RTT Control block.

4000kHz -

| 0x20005000]

Cancel

[&] 4-20 Big & J-Link RTT Viewer

HAr “RTT Control Block” [ Bilid “Address” 77338, i N AE 0 i 25k 4w 3 TFE AR B map B 4
A “_SEGGER_RTT” Sh MMl RAREL, N EIPR. A 4&E 4-194E% 77 LA & 1 RTT Control blockJf &

T-Huh0x200050004k, W) _E P A AT BLfEIE A\ HBAE “0x200050007 .

ultra_wfi_or_wfe Bx2008037ec
sdk_gap_env 8x200e38ec
_SEGGER_RTT Ox200085080
jlink_opt_info 0x20006000
SystemCoreClock ax2eeebeee
_ stdout 2x2000ba44

Data
Data
Data
Data
Data
Data

D000

P

1

4-21 3REYRTT Control Blockithilt

rom_symbol.txt ABSOLUTE
rom_symbol.txt ABSOLUTE
segger_rtt.o(.ARM.__ at_8x20868050808)
rom_symbol.txt ABSOLUTE
system_gr55xx.o(.data)
app_log.o(.data)

L {5 B

2 GCCYm PRI, T RIRIE] 4-191805, J-Link RTT Viewer$1RTT Control blockdh ik 44k 1% TR A= 5k ). map i 5

A “ SEGGER_RTT” Z5Fyk i Hbdik

4.6.4 {£ FGRToolboxiFiz,

GR5526 SDK#E{IE T F T 11 GR5526 BLE. FH [¥JAndroid App: GRToolbox, fFSDK folder\tools\GRT

00lbox\GRToolbox-Version.apks. ZAppIE At T W N DhRg:

e EMAMBLEFHFNER:, STcharacteristicsiLE .

*  britEProfilef)DemofE ~, M IhHeart Rate, Blood PressureZs,

*  GoodixH E XN HFER -
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#* 5-1 RiBFLERGIE

R A

AoA/AoD Angle of Arrival/Angle of Departure, FIi&ff/H Kk M

ATT Attribute Protocol, J&MEHMNZE

BLE Bluetooth Low Energy, KIIEWF

DFU Device Firmware Update, £ &l 557

GAP Generic Access Profile, 8 15 i #iia

GATT Generic Attribute Profile, i J& M #13a

GFSK Gauss Frequency Shift Keying, =g

HAL Hardware Abstract Layer, {444 )=

HCI Host-Controller Interface, FAL-#& 231

loT Internet of Things, #JEEM

ISOAL Isochronous Adoption Layer, [FIZiERLZE

L2CAP Logical Link Control and Adaption Protocol, 1% #& 4% %47 i 5 & i il

LL Link Layer, %2

NVDS Non-volatile Data Storage, I %) M 254k A7t

OTA Over The Air, FITCZtEH

PMU Power Management Unit, FELEEHH T

PHY Physical Layer, #3412

RF Radio Frequency, 54

SCA System Configuration Area, RGHLE X

SDK Software Development Kit, f4H & T H A

SM Security Manager, %45 FHAE

SoC System on Chip, H L &%t

UART Universal Asynchronous Receiver/Transmitter, S350 R A& 2%

XIP Execute in Place, A 3T
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