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Serial Port Profile (SPP) & S J Wi{a[{i FiBluetooth LE (Low Energy) A, W MEfLH 175 H A 1 5 &%

BN I R TA R B

Bluetooth SIG (Bluetooth Special Interest Group, WA FARBI) Ke AL T Bluetooth LEIP) & 1%
f&Profile. Jy75 8 Fl (i F Goodix 4 7€ SLSPP, A SCHE A28 anAr] 4 i LA K 56 1IFGR5xx SDKEE i [ Goodix SPP7 il .

FEREATHRAERT, ATZ25 LR SO

HTR
GR5xxN FH J H %€ X Sample Service
PO A & (=]

Bluetooth Core Spec
Bluetooth GATT Spec

J-LinkfH S 6
Keil FH F' 457

x11MXESE

e

Bk

v

A S23 E E X Service AR HIR
M4AGRSxx SDK LA S 3T~ SDK 19 )3 FH & Al 1 X
Bluetooth'E 7 ARERZ L IRTE

Bluetooth Profile#IService (11 FE4H {5 B A A Hilik: www.bluetooth.com/

specifications/gatt

J-Linkf# AU 8H: www.segger.com/downloads/jlink/UMO08001_JLink.pdf

Keil FEREEVE LR . www.keil.com/support/man/docs/uva/
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2 ProfilefffiA
Goodix SPPE X 1 PR 7 ffi s
© REERE (nitiator) « TFREEREER, EED 8RS,
© PR (Acceptor) : ZERFHAM UL K EEh TR,
PRI L RE R S M & A B AR ] 2-1 7R .

e

Broadcast
Scan, Connect and Discover Services
: Enable TX, Flow Control CCCD
<
Write Bluetooth LE Data
Notify Receive Flow Control (if changed)
Notify Bluetooth LE Data
Write Receive Flow Control (if changed)

<

2-1 RERESHEWRERXERIEE

Goodix SPPHV & X T GRoxxHHiE LIRS (Goodix UART Service, GUS) . iZiR% HGoodix [ & X, %

J& 128177 UUID A A6ED0201-D344-460A-8075-BOESECI0D71B, FH T1&HA#E UL & ¥ #iBluetooth LEFIE i #a il R
=x

GUSHL & = MFAE -
*  RXCharacteristic: 2N & 157 5 N B
*  TXCharacteristic: &Ki%EKHH O HEE KK E.

*  Flow Control Characteristic: 5 3Rl 2 % 25 32U Bluetooth LEELHE BE /1IRGES (0x00: iEREIL
B ZBluetooth LE¥#; O0x01: AEALZK L4 Bluetooth LEXTHE)

Characteristic/t) AR A W15 2-1 Fios:
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Profile iz

%% 2-1 GUS Characteristic

Characteristic uuID

RX A6ED0202-D344-460A-8075-BOESEC90D71B
X A6ED0203-D344-460A-8075-BOESEC90D71B
Flow Control A6ED0204-D344-460A-8075-B9ESEC90D718B

Type
128 bits
128 bits

128 bits

Support
Mandatory
Mandatory

Mandatory

Security
None
None

None

Properties
Write
Notify

Notify, Write
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3 ¥IRIBIT

IS Z5 A 4R T 4] Bk 56 1IF GRS xx SDK T ISPP 7R

L1358 8R:

SDK_Folder X} Bi:E5 Fr SDK AR H 5%

3.1 B/ TIE

KEI Ml i Goodix SPPZR B Z Hif, 158 LA T e TAF.

- BEHEE

AR
J-Link T A&

TFR IR
EERR

© BRfEE

B

Windows

J-Link Driver

Keil MDK5

GRToolbox (Android)

GRUart (Windows)

GProgrammer (Windows)

3.2 [EfFIEFR

RI1EHES
xR

SEGGERA Al HEH ITAGTH E &%, WIFRHEL THR, 115 M www.segger.com/products/debug-

probes/j-link/
X} sy Starter KitFF R AR (BUFRIFR “IFRIR” D

USB Type-C (GR551x & 71 f#i FiMicro USB 2.0i&4:48)

T3 2HMMHER
TN
Windows 7/Windows 103:1E R 4¢

J-LinkBE IR, FEMAE: www.segger.com/downloads/jlink/

IDET.H, HFMDK-ARM 5.20 J2 UL FRRAS, T#EMbk: www.keil.com/download/product/

Bluetooth LEJHiR T H, TF#Mik: www.goodix.com/zh/software_tool/grtoolbox

O T HE, T#HMAak: www.goodix.com/zh/download?objectld=64&objectType=software

Programming T E, T#Mik: www.goodix.com/zh/software_tool/gprogrammer_ble

SPP/ i TAEHIURAS A, T SDK_Folder\projects\ble\ble peripherall\ble app uart.

H P el @it GProgrammerf SPP 15 i ble_app_uart.bin[El {4585k 227 KA . GProgrammerke s [dl 44 1 B A4k
BAETTE, S % (GProgrammerH B .

(1 53 B

ble_app_uart.binfii T-SDK_Folder\projects\ble\ble peripheral\ble app uart\builds

3.3 MR B E

W IF I KA. GRToolboxf1GRUart)5 BRI R] 4G MR, PR F .
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WIRIEAT

1. j#idGRToolbox 5T K MR 37 #2
JAZ FALGRToolboxdAFH % 4%, KI #E4 N “Goodix UART” Hik+: () #k%& ol fEuser_app.c XX

HATEEO -

1552

B

SCANNER

Goodix_UART
EA:CB:3E:CF:.00:13
-50dBm

N/A
(3] 5B:2B:A1:91:60:17
-60dBm

© 0

N/A
7D:FE:0C:C1:31:B4
-66dBm

)

N/A
(3D 12:22:F6:09:A6:CE
-62dBm

N/A
(30 61:3E:DC:D3:24:36
-70dBm

Goodix_DFU
EA.CB:3E:CF:00:16
<

x>

Bz

D

b
B

&8 <

] BE

3-1 FHiRFIHEE] “Goodix_UART” & &

1 53 B

AL GRToolbox (X I 7 T AP UK, SEBR S 175 25 50T il A GRToolbox.

A “Goodix_UART > 7 , FHLF 1M .7~ Goodix UART ServicetH 55 B, HHETX
Characteristic. RX CharacteristicflIFlow Control Characteristic, U1K 3-2f17~.
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WIRIEAT

2. X GRToolbox R ILEHHE .

RE

Goodix_UART X

SEAlLER EA:CB:3E:CF:00:13

ERRY
UUID:0x1801
PRIMARY SERVICE

Goodix UART Service
UUID:a6ed0201-d344-460a-8075-b9e8ec90d71b
PRIMARY SERVICE

Tx Characteristic
UUID:a6ed0202-d344-460a-8075-b9e8ec90d71b
Properties:NOTIFY

Descriptors:

Client Characteristic Configuration

UUID:0x2902

Rx Characteristic
UUID:a6ed0203-d344-460a-8075-b9%e8ec90d71b
Properties:WRITE, WRITE NO RESPONSE

Flow Control Characteristic
UUID:a6ed0204-d344-460a-8075-b9e8ec90d71b
Properties:WRITE, NOTIFY

Descriptors:
Client Characteristic Configuration
UUID:0x2902
o] ]
&L e ao
RE iz RIS

0

00

BE

3-2 fE F i & I Goodix UART Service

TEGRToolbox 1 f# HE X} i % £¢ | GUSHITX Characteristicifi il (Notify) FIFlow Control Characteristiciff %/l
(Notify) , SERUE 0Kl 3-3[17s:

3-3 {EAETX Characteristicil FFIFlow Control Characteristicif £l
A X ¥iRX Characteristic 5 N(#s, i\ “12345678” , miihi “Kik” .

Goodix_UART

SELLLER EA:CB:3E:CF:00:13

RE ipiacs:3

ERERY

Goodix UART Service
UUID:a6ed0201-d344-460a-8075-b9e8ec90d71b
PRIMARY SERVICE

Tx Characteristic
UUID:a6ed0202-d344-460a-8075-b9e8ec90d71b
Properties:NOTIFY

Descriptors:

Client Characteristic Configuration

UUID:0x2902

Value:Notification is enabled

Rx Characteristic
UUID:a6ed0203-d344-460a-8075-b%e8ec90d71b
Properties:WRITE, WRITE NO RESPONSE

UUID:a6ed0204-d344-460a-8075-b9e8ec90d71b
Properties:WRITE, NOTIFY
Descriptors:
Client Characteristic Configuration
UUID:0x2902
Value:Notification is enabled

ae
& e ao
RE B2 fkzz}

o

Flow Control Characteristic @ \

(]

o

BE
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|

HIEAT

B

SHiE

HiE: [1 2345678

HiEREL: String v

575 Write Command

RE

3-4 ¥ NRXEHE(E
GRUart[f] “Receive Data” [X I8} it /R GRToolbox & 1% [RIEHE “12345678” , WA 3-5F/~.

GRUart
PortName: (cOM20 | () ()|

Vart Glog  MultiSend

R
Do Blwbite [1ine e peml e

O] et 4PP_I: Goodix BLE SOK
e APP_T: Local Baard EA:CE:3E:CF:00:13.
[ HideRxPara 4PP_I: Goodiz UART exampls startsd.
[ TopMest APP_T: Connected with the peer 55:DC:EF:E3:09:45.
12345678
TxRx Data Count Tx
TxCnt [0 Bytes [ ] Hex [ Newline Loop [] Period5? T ns
ExCnt 183 Bytes
Clear

| Send Clear

T e
[#] 3-5 GRUartH 2 7R GRToolbox & i% H # &
3. RHGRUart KX .
fEGRUart] “Send data” X4\ “abcdefgh” , rifi “Send” .

TEGRToolboxH', TX CharacteristicHValuels i 7k GRUart & % I #4E,  4nkd 3-6 7~ »
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Goodix_UART X
EA:CB:3E:CF:00:13

SCANNER

ERRY

Goodix UART Service
UUID:a6ed0201-d344-460a-8075-b9%e8ec90d71b
PRIMARY SERVICE

Tx Characteristic ®
UUID:a6ed0202-d344-460a-8075-b9e8ec90d71b
Properties:NOTIFY
Value:abcdefgh
Descriptors:
Client Characteristic Configuration e
UUID:0x2902
Value:Notification is enabled

Rx Characteristic
UUID:a6ed0203-d344-460a-8075-b9%e8ec90d71b
Properties:WRITE, WRITE NO RESPONSE
Value:12345678

Flow Control Characteristic m \
UUID:a6ed0204-d344-460a-8075-b9e8ec90d71b
Properties:WRITE, NOTIFY

Descriptors:

Client Characteristic Configuration @

UUID:0x2902

Value:Notification is enabled

& e &8 <

BE =3 RIF RE

3-6 GRToolbox# B 7RGRUart & iZE A&

FSLbRE AR A b Ui, M Goodix SPP/RBIEAT )
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4 N FRiERR
AR T WA 2HGoodix SPPZI FIZ AT I AL A S B4R
ZEITRIE
Goodix SPP/RFIH K AL % % F4 . 2 f5, FEEWMALWE 415K

Operation: Initiator Enables TX and Flow Control CCCD

CCCD
gus_write_att_evt_handler

-
gus_service_process_event()

<
«

Operation: Receive Data from Initiator and Send Data to UART

gus_write_att_evt_handler

<

gus_service_process_event()

Data h
UART S

Operation: Receive Data from UART and Upload Data to Initiator

Data
UART s o
gus_tx_data_send

\4

ble_gatts_noti_ind()

\4

Notify Data

[& 4-1 Goodix SPPIR 5 EE T2

4.2 XBERAD
IR T RAB B 5 I B 20 LI o AR

4.2.1 FF B HIR & & FF I A BHRE R R AN

R AR & HTT B B 4% EGUSHITX Characteristic 413545, GUSHENTIZTE AL “GUS_EVT_TX_P
ORT_OPENED” At FIRZERHZE, JTJETX Characteristicm %1 204 48 7T LUK B 8 1 EE 1£ 4 51
RALL s o

YR EE S KT B W % _EGUSHIFlow Control Characteristicil 1146 2 )5, GUSHRENTZI8 43
PL “GUS_EVT_FLOW_CTRL_ENABLE” ZFHff LR ZEMNFE, JF /5 Flow Control Characteristic/iE 5. 20 % %
A LUK 2 Bluetooth LEELHE BE 77 IPIR 2538 0 21 A L % 46 o
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B’1E: THEHX THuser app\user app.c

ZFR: gus_service_process_event();

static void gus_service process event (gus_evt t *p evt)
{
switch (p_evt->evt type)
{
case GUS EVT TX PORT OPENED:
transport flag set (GUS TX NTF ENABLE, true);
break;
case GUS EVT FLOW CTRL ENABLE:
transport flag set (BLE FLOW CTRL ENABLE, true);

break;

}

422 EWHIEHAEZEERO

PR A U Bk R AR 4% [l Bluetooth LEXT#EJ5, GUSLL “GUS_EVT_RX_DATA_RECEIVED” FHff EiR
2NHZE, NHEHble_to_uart_push()3EEUHE A7 HUE X NI B AF X

BR1Z: Iﬁﬁi?ﬁ"luser_app\user_app.c

ZFR: gus_service_process_event();

static void gus_service process event (gus_evt t *p evt)

{
switch (p_evt->evt type)

{

case GUS EVT TX DATA RECEIVED:
ble to uart push(p evt->p data, p evt->length);

break;

transport_schedule() R E0Z 1T fEmain()whilef§3A 1, G ST HATE IR TEZEAF X TS5 o 4 AT B3R T
CEAE X AR AR, U3 H transport_uart_data_send() AR T 22 i X HX H 08 0 30t KX E 8 1.

B1E: THEHFX THuser app\transport scheduler.c

ZFR: transport_uart_data_send()

static void transport uart data send(void)

{
uintl6é t read len;

uintl6é t items avail;

items avail = ring buffer items count get(&s ble rx ring buffer);

JEAUITA © 2023 I EHB AR A IR A 7 10
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if (items_avail > 0)
{
read len = ring buffer read(&s ble rx ring buffer, s uart tx data,
UART ONCE_SEND SIZE);

uart tx data send(s uart tx data, read len);

423 IFEWEOBBEHENELEZLSE
B M T S MR S, K 7E B 1 S50 A0 R $uart_evt_handler() P8 FESR B IR TLEAEIX

B1E: THEHF THuser platform\user periph setup.c

ZFR: uart_evt_handler();

static void uart evt handler (app uart evt t *p evt)
{

if (APP UART EVT RX DATA == p evt->type)

{

uart to ble push(s uart rx buffer, p evt->data.size);

app uart dma receive async (APP UART ID, s uart rx buffer, UART RX BUFFER SIZE);
}
else if (APP UART EVT TX CPLT == p evt->type)
{

update ble flow ctrl state();

V% 4 Bluetooth LEEHE K IZE(E S5, transport_schedule() A ECK i Fltransport_ble_data_send() ef #0468 34
TERAFIX o WIERINIE G X A7 R & it , AT Bluetooth LEEHE K IX(T5S -

B’1E: THEHZX TMuser app\transport scheduler.c

2R transport_ble_data_send();

static void transport ble data send(void)

{
uintl6é t read len;

uintl6e t items avail;
items avail = ring buffer items count get(&s uart rx ring buffer);

if (items_avail > 0)
{
read len = ring buffer read(&s uart rx ring buffer, s ble tx data,
s _mtu size - 3);
transport flag set (BLE TX CPLT, false);

gus_tx data send(0, s ble tx data, read len);

JEAUITA © 2023 I EHB AR A IR A 7 11
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IVAZERES

24— KBluetooth LEXHE KX T8 ME, GUSHE IR B 2 B4R “GUS_EVT_TX_DATA_SENT” =HfF, N EiHH

transport_ble_continue_send() BRI AL B AL A7 X o W RINTE LR X IO A e i ks, 4k 2 B H 03 A&
BRI

B1E: THEHFX THuser app\transport scheduler.c

A FR: transport_ble_continue_send();

void transport ble continue send(void)

{

transport flag set (BLE SCHEDULE ON, true);

// Read data from m uart rx ring buffer and send to peer via BLE.
if (transport flag cfm(BLE TX FLOW ON) )
{

items_avail = ring buffer items count get (&s_uart rx ring buffer);

if (items_avail > 0)
{

read len = ring buffer read(&s uart rx ring buffer, s ble tx data,

s mtu size - 3);
transport flag set (BLE_TX CPLT, false);
transport flag set (BLE SCHEDULE ON, false);

gus_tx data send(0, s ble tx data, read len);

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 12
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i
a4 0 o1 E
5 % Dl la)il
A FEIR T AEAE ] Goodix SPP7R I, AT RE LA ), FRIA S A PR TT V%
AV~ Koy s
5.1 FHLZXULE]/NTFFT20 bytestI 17
-
M GRUart 8 1 BhF4 N B B R 1 20 bytesH, FHLE 08 T IR W RN B
< AR
FEXUTT ARBEAT B KA F 70 (MTU) R e, #R A HIERIAMTU 423 bytes, H bR 1
byte, JEMFIHI N2 bytes, KL, HRRIEEHEKEE 20 bytes.
2 BRE BT BB 20 bytesit, &30 AH T/ 5120 bytes 741 [P K%
A S B MTUAE I 7 U e
© KeEITE
fEGRToolbox A A1, midi “ & > WEEKRHIEHIT” , WE 5-17w.
R REEZER
S eroy ) | REBARESR |
R RERSSIE
U asedozor ssnvns P
PRIMARY SERVICE
Tx Characteristic 8
UUID:a6ed0202-d344-460a-8075-b9e8ec90d71b
Properties:NOTIFY
Value:abcdefgh
Descriptors:
Client Characteristic Configuration e
UUID:0x2902
Value:Notification is enabled
Rx Characteristic
UUID:a6ed0203-d344-460a-8075-b9%e8ec90d71b
Properties:WRITE, WRITE NO RESPONSE
Value:12345678
Flow Control Characteristic m \
UUID:a6ed0204-d344-460a-8075-b9e8ec90d71b
F’roper(i?s:WR'lTE, NOTIFY
Z:::: Zhara-cleristic Configuration e
UUID:0x2902
Value:Notification is enabled
A e &8 o
RE bz ] wE
5-1i%#F “RESABIEET”
N EEXMTUME, 0 “400” bytes, Jfxith “HfisE” HEATHUBT (MTUHUETERRI 23 ~ 512
bytes) .
JEAUITA © 2023 I EHB AR A IR A 7 13
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Hi

=H

N

F

WRERARIERT

[400

52 RERARBET
5.2 iE & 1k A F A B BB A+ 7]

[EFEET B
O RIEEAR N R, 1 “abedefgh” , {HGRToolboxdZ S s i om -+ 5kl (275 $id .

1] 73 A
R EL I ) A S A% 3
U ISEYIRFS

GRToolboxfE#u#l; (AIFHMCEHE M A IE AR BoRit, BIn] i BBl B Oy 7 75 Ay
o Wil 5-3f, M s e TR

FEAUITE © 2023 FEIITTIC TR A BR 2 7]
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Hi

=H

i L ] R

&

SCANNER

RE ipiacs:3

Goodix_UART X

EA:CB:3E:CF:00:13

ERERY

Goodix UART Service
UUID:a6ed0201-d344-460a-8075-b%e8ec90d71b
PRIMARY SERVICE

Tx Characteristic ®
UUID:a6ed0202-d344-460a-8075-b9e8ec90d71b
Properties:NOTIFY
Value:0x6162636465666768

Descriptors:

Client Characteristic Configuration e

UUID:0x2902
Value:Notification is enabled

Rx Characteristic m

UUID:a6ed0203-d344-460a-8075-b%e8ec90d71b
Properties:WRITE, WRITE NO RESPONSE
Value:12345678

Flow Control Characteristic m \
UUID:a6ed0204-d344-460a-8075-b9e8ec90d71b
Properties:WRITE, NOTIFY

Descriptors:

Client Characteristic Configuration Q

UUID:0x2902

Value:Notification is enabled

A

BE

«“

a8 <

] BE

=
i

5-3 HPBEFTRAER

VRIS, sy “value” , RTAT 3 H M on g UL

PRI A “Asc” 5, i i, WEIRNFFEH “abedefgh”

EERERAG

UNICODE

GB2312

& 5-4 EFHIR R RAER

, I 5-50 7R~

FEAUITE © 2023 FEIITTIC TR A BR 2 7]
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GA@DIX

SCANNER

Goodix_UART X

EA:CB:3E:CF:00:13

ERERY

Goodix UART Service
UUID:a6ed0201-d344-460a-8075-b%e8ec90d71b
PRIMARY SERVICE

Tx Characteristic
UUID:a6ed0202-d344-460a-8075-b9e8ec90d71b
Properties:NOTIFY

Value:abcdefgh

Descriptors:

Client Characteristic Configuration e
UUID:0x2902

Value:Notification is enabled

Rx Characteristic
UUID:a6ed0203-d344-460a-8075-b%e8ec90d71b
Properties:WRITE, WRITE NO RESPONSE
Value:12345678

Flow Control Characteristic m m
UUID:a6ed0204-d344-460a-8075-b9e8ec90d71b
Properties:WRITE, NOTIFY

Descriptors:

Client Characteristic Configuration e

UUID:0x2902

Value:Notification is enabled

A

BE

«“

a8 <

wizz] BB

=
i

5-5 RIRAFRE “abcdefgh”

FRALITE © 2023 RINTHC TR (i A IR A 7
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GA@DiX

Py e ekt R

6 Mik: HFHEMXER

FFIF R, f#FHGoodix SPP7 14T T Bluetooth LEFFIH: 23

DL IR 45 BAuFE: 115200 bps. 230400 bps. 460800 bpsH IR, PLA1 M. 2 M PHYAS A 4644

Ty AFEEAR T AR,

*6-1 FRIEATHIEFM R
BEFE (bps) BEHERER 1M PHY
B & > R B 10.032 KB/s
115200 Wi < R s 10.015 KB/s
Bl & < BB & 19.534 KB/s
iR > R 20.329 KB/s
230400 Bl < Rigik 20.009 KB/s
P €2 RS 40.069 KB/s
B & > R B 37.38 KB/s
460800 P < R B 37.38 KB/s
B € RIE& 70.243 KB/s

2M PHY
10.246 KB/s
10.167 KB/s
19.758 KB/s
21.011 KB/s
19.907 KB/s
41.01 KB/s
37.826 KB/s
37.648 KB/s

71.141 KB/s

LT © 2023 RIS A A IR 22 7]
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