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FreeRTOS/Z —MITIEHI (MIT License) . BHEHFHIR AL BIE RS, LB BIRAM/ROMBLE, R
AARE . IR, RS RE MR R ZARSESESE ., NNER, F558. HEN. NAEHE
Tye

KRS 4HGR551x SDKH K] FreeRTOSFE M /R ], LA 7491 AR A8 FH 77425 DA S SR B URAD £ 158 T

TEAE AN L FreeRTOS/R IR,  #IL S DL T SCRYANE B

x11MXESE

B A

GR551xJT R # 5 H GRSSIXFAE A2 . PR A Y A B B

Keil | 1467 Keil FE4H#E/E LB :  www.keil.com/support/man/docs/uva/

FreeRTOS Documentation FreeRTOSH#i Fll /77%: www.freertos.org/Documentation/RTOS_book.html
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G@D]X FreeRTOSTHY H sk /4H

2 FreeRTOS;ERL HFENEZ

FreeRTOSYRRY A T H #SDK_Folder\external\freertos, flffinclude(f¥. portable (4 JeHl.cli
A

LY 5 8R:

SDK_Folders&GR551x SDKHIAR H 5% .

external » freertos »

=

| include
| portable
|| croutine.c
|| event_groups.c
| | heap_4.c
L] listc
|| queue.c
|| readme.txt
|| stream_buffer.c
|| tasks.c
|| timers.c

|| watcher.c
2-1 GR551x SDK= Aifreertos 37 {4 3¢

* includeH%: FreeRTOSA#BAPI, #HICLE MIAFI % 5E Yo
*  portableH3%: GR551x V& IHACH .
o cJECfE: FreeRTOSHIAZ oMV 554D SZH

W T ffEFreeRTOSHIVELIAN 2, 5 U7 0] FreeRTOS'E Mwww.freertos.org.
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A2 A B0 AT s B IE GR551x SDKH ¥ FreeRTOS /17 «

3.1 B8 T1E

UiIFFreeRTOS/N 2 BT, iH 52 UL FHES TAE .

- BHEE

AR
J-Link T A&

TFEAR
HERE

© BRfEE

&R

Windows

Keil MDK5

Lightblue (iOS)
GRToolbox (Android)

GRUart (Windows)

GProgrammer (Windows)

3.2 EHIEE

T3 1EHES
SEGGERA FHEH FUTAGT B ds, WIHRHEZ T, EUIM

www.segger.com/products/debug-probes/j-link/

GR5515 Starter KitJF & )

Micro USB 2.05F K754k

T3 2R
ETpey
Windows 7/Windows 103:1E &4t

IDETH, TF#EHMuk: www.keil.com/download/product/

iOS BLE (Bluetooth Low Energy) iR .5, wJiliTApp Store F#;
GR551x BLEIHIA L H, {7 TSDK_Folder\tools\GRToolbox
GR551xH A A, {7 TSDK_Folder\tools\GRUart

GR551x Programming L}, fFSDK Folder\tools\GProgrammer

14 F Micro USB 2.0 %5 45 3% #2GR5515 Starter KitJF & 511 E M.

y == SR

:
]
.

3-1 EHHERTE

JRALUIA © 2020 PRYITIC TR BN IR A


www.segger.com/products/debug-probes/j-link/
www.keil.com/download/product/

G@DiX IRt
3.3 TEEH

N #FreeRTOS/~ I iible_app_template_freertos_fw.bin[ff: EIT KM . BARBAEE, S
% (GProgrammerf " )

L 54 BR:

ble_app_template_freertos_fw.binfii T'SDK_Folder\projects\ble\ble peripheral
\ble app template freertos\build\.

3.4 M3 36 E
SEELR 2 R 14T B ORI FreeRTOS /1
3.4.1 15 FFreeRTOSINRE

FreeRTOSIT 55 1 I UIE D IR U T -

1.  JB3IGRUart, f%MB3E 3-3 FISHHCE &+ 11,

#* 3-3GRUart R O ESH
PortName BaudRate DataBits Parity StopBits Flow Control
TG s pRrik £ 115200 8 None 1 Nr)idk
[ GRuart - o X

Receive Data
Serial Port Setting Format: ® ascI1 O Hex Show Time [0  Font Size |10

PortName [Ggy3 Jlink CDC U Background:  @White O Black [ ][ searen

BaudRate {5000

DataBits |8

Parity Hone

StopBits 1

Flow Control

® Close Port

Save Pause Clear
TzRx Data Size Send data
Single Multi
Tx Count 0 Bytes Format: @ ASCII O Hex Loop [ Period 50 S ms O Newline
Rx Count @ Bytes
file path Browse Send Pause Clear

Port Opened CTS=1DSR=1DCD=0

3-2 GRUartsE O E

2. $THECEMED, BHEIBITEE. fEGRUartffIReceive Datafd [1HY, WIRAERG—FPHTEI—4T “goodix
print test task= R M7 5 "7 , NZK/RFreeRTOS R ARIZATIEH o
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3.4.2 W FIE F IhEE

[ Gruart
Serial Port Setting

PortName a3 JLink CDC U:

BaudRate 175000

DataBits &
Parity None
StopBits 1
Flow Control ETS DTR

@® Close Port

TzRx Data Size

Tx Count 0 Bytes

Rx Count 2 Bytes

Port Opened CTS=1DSR=1DCD=0

Receive Data

Format: @ ASCIT

Background: @ ¥hite

[m} X

O Hex Show Time [ Font Size |10

goodix print test
goodix print test
goodix print test
goodix print test
goodix print test
goodix print test
goodix print test
goodix print test

Send data
Single Julti

Format: @ ASCIT

task=1
task=2
task=3
task=¢
task=5
task=6
task=7
task=8

O Hex

Loop [ Period 50

Save Pause Clear

T s O Newline

file path

Browse

Send Pause Clear

& 3-3 3517

%ZR

| GRToolbox (Android) RJI&IFFreeRTOS T. R/~ ) W5 F ThE .

(19 {52 AR

AT ik #ELightBlue (10S) SIMARLEGIE .

JA #GRToolbox, fH i iU A Vet . WIARAEB A FIR P KB4 N “Goodix_Tem_0S” ) #E 15,

7~FreeRTOS HHiz AT 1E% o

e

Discoverable, BR/EDR N

Goodix_Tem_0S
EACB:3E:CF00:11

tate:Bond Bonded
pelUnknown

N/A
ACCSBAAC2TFC

N/A

4444 ECTTADBY
Q
e 8
1 @]

[ =22

ty LE General
ot Support

ox01
Manufacturer Specific Data: Company:
Shenzhen Huiding Technalogy Co.Ltd
<Dx04{7>
Data: 0x0203

Complete local device name
Goodix_Tem_0S

RAW
{ HEE
[ R

& 3-4 R 15 F 1% % Goodix_Tem_OS

lES

FRABLITA © 2020 IRYITTC TR R 6 BRA 7



GA@DiX R EAR
4 N FRiFERE

2 ble_app_template_freertos/s Bl AHREL B, HI /7 W] H € X FreeRTOSM FH, #ll:
*  fEi%FreeRTOSHL &

. BEECRBIRRFRE
4.1 TEEHFE

FreeRTOS/~ WAl [ YRACAS AN TAE LA T: SDK Folder\projects\ble\ble peripheral
\ble app template freertos, H M TFEIAFA T Keil 530K,

X i T T ble_app_template_freertos.uvprojx TEE XA, 7#EKeil 5 & FreeRTOS/~
#ible_app_template_freertos .2 H 3k &54), Wl 4-1F7R.

=% Project: ble_app_template_freertos
g GR351x_SK
[ gr_startup
[d gr_arch
0 gr_stack_lib
d gr_drivers
J gr_app_drivers
L1 gr_libraries
1 gr_profiles
BT external
] port_pm.c
=B port.c
j boards.h
_1 custom_cenfig.h
_1 deprecated_definitions.h
_] FreeRTOS.h
] FreeRTOSConfig.h
] GR3515_SK.h
1 listh
_] mpu_wrappers.h
_] portableh
_] portmacro.h
| projdefs.h
] stddef.h
1 stdinth
_] task.h
_1 timers.c
_1 tasks.c
J stream_buffer.c
] queuec
] list.c
J heap_4.c
] event_groups.c
_1 croutine.c
] SEGGER_RTT.c
L user_callback
[d user_platform
BT user_app
_1 main.c
] user_app.c
_1 custom_config.h
_] GRS515_5K.h

4-1 ble_app_template_freertos Tf2 E &

AR SCAF B BR AN 4-1 s o
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IVAEERES

%% 4-1 ble_app_template_freertos3Z {45 Af

Group X bty
port_pm.c FreeRTOS i Y & B2 ]
external port.c GR551x°1- & B HALHS
heap_4.c FreeRTOS N 7 £ 3 I
main.c 45 FreeRTOSTIHA 1% O 1
PP user_app.c T
LY 35 8R:

wn Rport.cANREFETT, 1 18 FKeilfT JTble_app_template_freertos/nffil THE, 4ZF73EATHEE, .30 MFRE R TIH

k301

FreeRTOSConfig.h: FreeRTOSHIUEAS 5| F 1).h3k 30, I T-AL & FreeROTSH %

4.2 B E 4R

FH P AT AR 7= 5 75 R € Y FreeRTOSI P 172 F8 S 1% A FreeRTOS N #% o

421 B ERNGFETBR

A TAER) WA FEREE K F heap_4.c. F ) il Kiheap_4.cB i H C T 7 1 P A7 B PR SRS IR SCAF o

FreeRTOS 55 M NAEE FHAREEG, 0%l Hheap_1.c, heap_2.c, heap_3.c, heap_4.cFlheap 5.cKSZH. &N

A8 BRI PF S I HR 40 T

A EHERERIF ¢

heap_1.c

Heap_2.c

Heap_3.c

Heap_4.c

3% 4-2 FreeRTOS AR &1 SR B

AEEER S
* SEHLM A A, ACR R RV

* RBEHIE AL, B RE A RERORE .

R AL .
* VPRI C R A AR

* OANEIRAE R, ATREIE A AETRE T

* BRI IR N AF B & A R
* EH%malloc() Mifree() B4, AT RFLRERY "

* FEAER BN startup_gr55xx.s L B heap K/ o

*  Keil#E i ¥ 0ptions for Target /) “Target” i&I%, F/A)ik “Use

MicroLIB” , HITEIEIEFEH
R RS e UL e

* VPRI C R A A
* B IFAHRR A R A AR
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R ETE SRR 1 AEEERS
* ZRHIE AR R IR IE N AR A
R AL RS .
* VPRI C R A A

Heap_5.c * A IFAEARR A N AR
¢ RN AN IRELRNFRX .
¢ BERIR VI A A HE
4.2.2 it E W%

FreeRTOS I 1% i1 FreeRTOSConfig. h*k SUAF (2 58 SCHEATIC ., BLARIC B BB, S RAESS e
o HP AMBEIX B E SORMIEHT A% o FreeRTOSIH ML € LN 4-3 FToR:

#< 4-3 FreeRTOSE WA E
REX [
1: i EEIDLE{T:55 I HOOK R %L -
0: ZEHIIDLEAT: 55 FFIHOOKER $ «
1: fHERETICK P THOOK R %L .
0: ZEHITICK i $h AT HOOK BRI %4 -

configUSE_IDLE_HOOK

configUSE_TICK_HOOK

configCPU_CLOCK_HZ SE LCPUII AR, firHz, 4HT°F & kil 464000000.

configTICK_RATE_HZ JE RGN RTHIE, BAHz, M & BN 1000.
S SCA] B R P A R 1 B K AR e 48

configMAX_PRIORITIES WFIXANTE S, B4 o] ME A e s

S0, 1. 2. 3. 4, AES.

€ XL RGHE S BN ECME IR/, BAiword, 4T~ G BA
4512 words ($£2048 bytes) .

BEION WA BT AR RN, BAIKB, Y HTF A ERIA
32 KB,

WG B A5API, BT FreeRTOS A% HUKs 43 I iZ A 7t B Y

o MR SChRtE /b B, B4 5] RGBT S

configMINIMAL_STACK_SIZE

configTOTAL_HEAP_SIZE

configPRIO_BITS RRHRT GRS A LR, 4807 & BRI 4.
configLIBRARY_LOWEST_INTERRUPT_PRIORITY KR AT G SRR AL, HarF & B N15.

5E X FreeRTOSH BRI f i R S g R . Bk, RSB0l .
configLIBRARY_MAX_SYSCALL_INTERRUPT_PRIORITY R E NS, ISA/NTSIIL I F e A2 FreeRTOSE 15 . 15 B il H

i, T SEIR S RAB B -

HEZEAE, S #https://www.freertos.org/a00110.html.
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4.3 NI 4R
AR IS G G PR S AR 55 10 QAT 241 -

4.3.1 E5 0 EREKL

B&12: ble app template freertos\Src\user\main.c

R : int main(void);

BN TR EN, SEEANERIIEE . BLEVMSUERWI4A1L . FreeRTOSIT 4561 LA % FreeRTOS I & )5
5.
int main (void)

{

/*< Initialize user peripherals. */

app_periph init();

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

/*< Create some demo tasks via freertos. */

xTaskCreate (vStartTasks, "create task", 512, NULL, 0, NULL);

/*< FreeRTOS runs all tasks. */
vTaskStartScheduler () ;

/*< Never perform here */

t@E (gg) 7

P%1E: ble app template freertos\Src\user\main.c
¥ : vStartTasks();

R
R A T “Print_test_task” o ZAESS EEATITEHIE ..
static void vStartTasks (void *arg)

{
xTaskCreate (print test task, "print task", APP TASK STACK SIZE,
NULL, configMAX PRIORITIES - 1, NULL);
xTaskCreate (dfu_schedule task, "dfu schedule task", DFU TASK STACK SIZE,
NULL, ConfigMAX_PRIORITIES - 2, NULL) ;
vTaskDelete (NULL) ;

P%1E: ble app template freertos\Src\user\main.c
R : print_test_task();

2P AL BLRD Y SE I FRIEIAT BT, HerPvTaskDelay b8 21 HLA 92280

static void print test task(void *arg)

JRALHTA © 2020 IRYITTIC TR I 44 PR A 7] 9
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uint8 t index = 0;

while (1)

{
APP LOG INFO("goodix print test task=%d\r\n", index++);
app_log flush();
vTaskDelay (1000) ;

)

4.3.2 BLEVAE i#f#
KA/ YA {EFreeRTOS T, BLEWMSUHR S5 BLER. FH e k471 2
HBEAmain() RS, 7E AT FreeRTOSHIAT S5 E 2 1T, 7 B 5 fl s
1 SERLSFRE LRI I A6 -

2. SEEIBLEMN FH 7 EL % T BLE_SDK_Callback$zz 111, I FHix Bo43 11 bR B w1464k 45 K4 A app_callback_t i}
IR AT

3. S TBLEMM MR F M NAE (heaps_table) .
4. SERNBLETRMSURIRIEEAL, o
BLEWMX AR WAL 5 2 (H1 fEBLE_IRQLL JZBLE_SDK_IRQI AN H1 17 .

o HBLEWHMY AR FIBLE Eventifi 1245 BLEN FH -

JRALHTA © 2020 SRYITTIC TR B 14 PR A 7 10
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BLE_IRQ BLE_SDK_IRQ BLE_SDK_CALLBACK USER_PROC
| Semaphore Pend

Set event & I

Pend SDK IRQ |

Do Event Process

CallBack -

| Semaphore Post

Do User Process

R

4-2 BLEIMY 4% 18 BLE Eventi@ £148BLER F

fEE 4-271, *4BLE Baseband B /5, <& BLE_IRQH T, BLE_IRQ_Handler/”4:BLE EventJf:
#4BLE_SDK_IRQH' 7 & HPendingZs, 7EBLE_SDK_IRQ_Handler# AT #i[f], BLE Event<exiz kb3, il
1 BLE_SDK_Callback Bf £0Ks 5 43 BLE Eventi@ &1 FIBLEM F

2% F-BLE_SDK_Callback bf $ir S I 2 4L -

1.

Callback ek #5276 b FE pR % (BLE_SDK_IRQ_Handler) H i i, PRt i AN ELLE Callback B 4
HEATRER $E, 75 AT RE 2 2B IR P AR S5 4T .

2R Callback b £ 47 75 BEBLEN. FH K IR A2 (R it R AE J2,  BUE IS S EHLRIE P 55
FERMNL SRR AL P, RIFEH LS55 58 (Pend) , fECallbackB&H PRI (Post) fF5%H.

4R Callback b B U ER L . ACBEGRERS . H A P AREE, S BOT A8 R AT B BN 2l 2247 )
e AR S5 A B

FEBLE_SDK_Callbackeg ¥, 4 575 2 di Fl 2 45API, W% i FFreeRTOSF FromISR4E (AP,  H.2% 11
{EBLE_SDK_Callback bfi 2 H AT S-S 5 FIHRAE -

FBLEN H JZ (78 3K R 25 BLEWM LR

AT © 2020 IAITHE TR BAR G BRA 1
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ITAEERED

fEFE 4-37, BLENFIAE FHGATT APIZE BOWRITES 48 2% o 4 4% o

USER_PROC BLE_SDK_CALLBACK BLE_SDK_IRQ. @ BLE_IRQ BASEBAND

1 GATT Write

Send Data |

I I

| I

I I
________ I I
I

|

Set Event
&
Pend BLE_SDK_IRQ

Semaphore

[l
|
Pend |

USER_PROC is
suspended

| Semaphore Post

ACK from The Peer

BLE_IRQ_Handler

BLE_SDK_IRQ_Handler

| USER_PROC is
resumed for
I Write Done

e —

GATT Callback | I
—

I . I I
| 1 | !

[&] 4-3 4-THBLERY A [E)BLEH S 3% & #2 AUIE K

SERRAGERAR SR . BLER F] 5 ZESE A BLE M SRR AV AR B A R . PR3 rIARFEBLEN. HI B 55 18 B K, (I
SR 2D eR B e O R0 pR 50 -

1.

2.

5.

6.

M PAES HGATT AP, fEHIME 58 (Pend) #EIURZAESS L.
BLEPIMSCHRRE K I BLER. FH AR B A& S i, S0 06 i O Ack o

BLE BasebandUi{ 21>k H X} Ui [ Ack )5, < fili & BLE_IRQH T

BLE_IRQ_Handler/=4:BLE EventJ{¥§BLE_SDK_IRQH 7 & FyPendingZs .
YEBLE_SDK_IRQ_Handlerfh AT H117], i%BLE EventZ>#{AbFE, JFfiffl F X M f{IBLE_SDK_Callback i %5 »
fEBLE_SDK_Callback i 3 #1U4T (Post) {55 B RBBIHIE NS S &.

BRI FH P AESS IR R 384T, SRAFWRITERHE U ERIESE IR

—IEOLT, %E%R SO N E I RE B 5 P (T3 H I Callback R £z 1 )b 45 78 48 s
P, BLEWMMARX R E NS 2B . GR551x SDKZRFEIEAY, 1525#% (GRSSIxIFREFEF) -

SRR LB Sxm s L H, HIFARE

FRAL

A © 2020 EYITIC AL BB A 7
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GA@DIiX 5 0

5 & Il |o) &R
KRERGIR T HERAE 2 Y H FreeRTOS/ IS, AT B S BRI ia) f5 . J&5 [A] 2 b T 73 .

5.1 RO FFTED
il R
BB, & OIS .
i L) 7
I B AETE R, R SR IR R, TR 1 TR R R TE R e K.
UEFE i
R LI R T, COMME I SR AR ER, BSHS A RIEE 33, @it
FELSDKEK A FE (18 47T KRB A

52T %
i ik
BB, TR RE) .
0 B
BRI A TR AT 652 S BT 4«
VOBLIpyRTR
AT B2 S R R BT, R R AR L
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