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Serial Port Profile (SPP) & S 1 Wifa[{ FHBLEFZ A, ¥ e 481 47 i 11w AR 0 B 328 A% B 6T i BLEW 45+ o

Bluetooth SIG (Bluetooth Special Interest Group, Wi A ARECE ) A5 bR T-BLER & %
f&Profile. 778 H /8 F Goodix H 5E L SPP, ALK 2R 4an ] fd F LL A 5 IEGR55xx SDKHZ it [ Goodix SPP7R

il

FEREATHRAERT, ATZ25 LR SO

HTR
N A K H %€ X GR55xx Sample Service
X B.GRSSxx R B [ R & 16 7

Bluetooth Core Spec

Bluetooth GATT Spec

J-LinkfH S 6
Keil FH F' 457

x11MXESE

e

ik
A S23 E E X Service AR HIR
GRSSXXERBEAEA 28 . s fd Fl J 5 0

Bluetooth'E 7 ARERZ L IRTE

v

Bluetooth ProfileFlServicef) E4H{E B & F Hulik: http://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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GA@DiX profieffih

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 .

==

Broadcast

Scan,Connect and Discover Services

Enable Tx,Flow Control CCCD

Write BLE Data

r

Notify Receive Flow Control (if changed)

Notify BLE Data

. A

Write Receive Flow Control (if changed)

2-1 R RESEBORE X ERIEE

Goodix SPPH{Y 5 X T GR55xxE B 1%L IR %5 (Goodix UART Service, GUS) . 1ZIR%HGoodixH E X, &
J&128/7UUID HAGED0201-D344-460A-8075-BOESECI0D71B, FH T1& %t UL & B HrBLERUIR IR 5 PR A& o

GUSHL & = MRFAIE :
. RX Characteristic: UK &5 N TIEHE .
*  TXCharacteristic: &K%k H & D IEHE 2 K&K &,

*  Flow Control Characteristic: S BT EEUSCRT & L 4 2% IR IR BLES U RE J1IRAS  (0x00: ok
ZBLEXHE; 0x01: RAEWSAkLFINBLERIE)

Characteristicft) ELAK A U132 2-1 Fios:
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%% 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 ¥IIRIB1T
A B A B 30 4] BRI 56 F GRS 5xx SDK T FISPP~ ] o

L35 8R:
SDK_Folder>}y FH /7 24 i it {4 FH Y1 GR55xx & 41| SDK AR H 3%

3.1 X H¥a
SPPRII TR H FAFR T £

RI1IEBEFLES
BWHEs F&iRES

GRS51xJF K E A GR5515-SK-BASIC

3.2 [E[HEFR
SPP/ M TREHIURAS A, T-SDK_Folder\projects\ble\ble peripherall\ble app uarts

FH P A 3@ S GProgrammer 4 SPP 3l I ble_app_uart_fw.bin[FEl {555 EIF KR . GProgrammerkes: [l 44: 1) A
EEAE 7, 1ES% (GProgrammer ] P Flt)

L35 8R:
*  ble_app_uart_fw.binfii T"SDK_Folder\projects\ble\ble peripherall\ble app uart\build.

*  GProgrammerf/ T°SDK_Folder\tools\GProgrammer.

3.3 iR 6 E
SR SPP 7 7 A5 S0 R 22

32 MIA PR E

BFR Hak

GRToolbox (Android) BLEWIX LA, fiTSDK Folder\tools\GRToolbox
GRUart (Windows) H O T A, A FSDK Folder\tools\GRUart
L35 RR:

A3 GRToolbox AL BT T R IE D IR, SEBr 5 1 2 25 B iR GRtoolbox .

HE£ 1 GR55xx SKIT &K« GRToolboxF1GRUart 5 BI A a4, RSB -
1. Bt GRToolbox 5T KA & ST i%ER: .

JA 8 FHLGRToolbox i 15 %, KI) #4 N “Goodix _UART” K1 (J #&4 vl fEuser_app.c L
HATIENO
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BE E=E N
SCANNER
Goodix_UART
@ EA:CB:3E:CF:00:13 R
-50dBm
N/A
5B:2B:A1:91:60:17 R
-60dBm
N/A
7D:FE:0C:C1:31:B4 i
-66dBm

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

N/A
61:3E:DC:D3:24:36

-70dBm

Goodix_DFU
EA:CB:3E:CF:00:16 R
as
0’0 g ao @
’E Bl i} RE

3-1 FHiKFIHE] “Goodix_UART” &

Aiili “Goodix_UART > i##:” , FHLFLMH fE7~Goodix UART ServicefH5%{5 &, f4ETX Characteristic. R
X Characteristicf1Flow Control Characteristic, #1/& 3-2ff7~.

RE BFFIE

i3

Goodix_UART X

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

SCANNER

ERERI
UUID:0x1801
PRIMARY SERVICE

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

Tx Characteristic
UUID:a6ed0202-d344-460a-8075-b9%e8ec90d71b
Properties:NOTIFY

Descriptors:

Client Characteristic Configuration

UUID:0x2902

Rx Characteristic

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

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

Descriptors:

Client Characteristic Configuration @
UUID:0x2902
as
& e 68 o
BE iz LA gE

3-2 T F ik & I Goodix UART Service

2. X GRToolbox & X £ .

TEGRToolboxH fiff it % i ¥ £+ L GUSIAITX Characteristicifi 1 (Notify) FIFlow Control Characteristicif %1
(Notify) , 5ERUE U 3-3F17R:
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3

RE iR

SCANNER &

ERRI

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

Tx Characteristic \
UUID:a6ed0202-d344-460a-8075-b%8ec90d71b
Properties:NOTIFY

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

Flow Control Characteristic m \
UUID:a6ed0204-d344-460a-8075-b%e8ec90d71b
Properties:WRITE, NOTIFY

Descriptors:
Client Characteristic Configuration e
UUID:0x2902
Value:Notification is enabled
2 @] ]
9 M o ©
BE iz R RE

3-3 {fETX Characteristici® #1F1Flow Control Characteristici& %M
[ %} 5 RX CharacteristicS N &#iE, %l infi N\ “12345678” , midh “KI&” .

SHiR

%51?%:[1 2345678

#Etest: String v

SN Write Command

RF

3-4 M A\RX4FE1E
GRUartft] “Receive Data” X184 i 7k GRToolbox & 1% s, w1l 3-5F17 .
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GRUart

Receive Data

- o x

Sinsle Julti

Tx Count 0 Bytes Format: © ASCIT O Hex Loop [0  Period 50

Serial Port Setting Format: @ asc11 OHex Show Time (1  Font Size |10
PortName  [GoN3 JLink CDC Uf Backsrewd:  @White OBlack [ | sewen
12345678
BaudRate  [11E500
DataBits 8
Parity  |Nome
StopBits |1
Flow Control | |RTo DTR
® Close Port
Save || Pause | Clear
TzRz Data Size Send data

tns ONewline

Rx Count & Bytes

Port Opened CTS=1DSR=1DCD=0

file path Browse Send

FPause Clear

[&] 3-5 GRUart 2 7R GRToolbox %k i% AU 15
3. RMGRUartRIEHHE
TfEGRUartH] “Send data” [X1k#i N\ “abcdefgh” , i “Send” .

£ GRToolbox™', TX Characteristicl\/Value5 & 7xGRUart & % W 5dE ,

RE S

Goodix_UART X

EREmIh

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 0
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 N
UUID:a6ed0204-d344-460a-8075-b9e8ec90d71b
Properties:WRITE, NOTIFY

Descriptors:

Client Characteristic Configuration 0
UUID:0x2902
Value:Notification is enabled
[a] ]
& e a8 &
’E i RiF3 RE

[#] 3-6 GRToolbox™ & 7RGRUart & X AU {E

A SEPRE AT A LR, NGoodix SPPARFIIEAT I«

& 3-6 7~
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AT HiGoodix SPPR I (IS AT I AR AT G BREACHS o

4.1 BITRIE

Goodix SPP/RFIH K AL % % F4 . 2 f5, FEEWMALWE 415K

=

Operation: Initiator Enables TX and Flow Control CCCD

CCCD
gus_write_att_cb()

A

gus_service_process_event()
<

<

Operation: Receive Data from Initiator and Send Data to UART

Write Data m
gus_write_att_cb()

A

gus_service_process_event()
dl

«

Data
UART |

Operation: Receive Data from UART and Upload Data to Initiator

Data
UART s o
gus_tx_data_send

\4

ble_gatts_noti_ind()

v

—

4-1 Goodix SPPIR il EE i i2
4.2 XENAWE
IR T RORS B S B A S LI R A K SR A A
4.2.1 FF B8R & X F M AR R 4 1 d AN

2 AR K T R 4% EGUSHITX CharacteristiclB 4110964 )5, GUSHENTIZIE 4 LA “GUS_EVT_TX_P
ORT_OPENED” HH{f FIRZERH)E, JF/ETX CharacteristicHiEAN . BLINHZEIC £ 7T LUK R B £ D 3R L5 51
RALE 5% o

AU HE © 2021 RYITTETRMH B0 H RA 8
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MR & T R 0% £ FGUSITIFlow Control Characteristicil 41 1H36 4 5, GUSHRNTIZIE 2 IF
DL “GUS_EVT_FLOW_CTRL_ENABLE” {4} F3k &N HJZ, FFJHFlow Control Characteristicid &1 i 20 %
A D2 BLEL YR 58 0 IRPIRZS 18 A0 B R R 15 4%

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;

}

4.22 WHIBEHAEEELEO

MR AR R Sk B R R & BLESE )G, GUSLL “GUS_EVT_RX_DATA_RECEIVED” Ff} R & M
)=, NHEHIble_to_uart_push ()38 EE 47 U X N IAE G247 X .

BR1Z: IﬁHi—[:ﬁﬁuser_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() B #0Z 1T fEmain() I whilef§3A 1, G ST HATE IR TE A X TS5 o 4 A B3R T
AR XA A A dE, W Htransport_uart_data_send() I 22 1 X B HH 08 s 2 s 2 8 .

B1E: THEHFX THuser app\transport scheduler.c

ZFR: transport_uart_data_send()

static void transport uart data send(void)

{

JRBUITAT © 2021 PRYINTHIC TR I 03 A7 FR A 7 9
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uintl6é t read len;

uintl6 t items avail;
items avail = ring buffer items count get (&s ble RX ring buffer);

if (items avail > 0)
{
read len = ring buffer read(&s ble RX ring buffer, s uart TX data,
UART ONCE SEND SIZE);
transport flag set (UART TX CPLT, false);

uart TX data send(s _uart TX data, read len);

4.2.3 W HE OBFEHEBELERE
Pl Ao BB 8 5, R AE H D SR A0 2 ek #app_uart_evt_handler() W A7 8 £ TR ZAFIX .

B THEHF Fuser platform\user periph setup.c

ZFR: app_uart_evt_handler();

static void app 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 receive async (APP UART ID, s uart RX buffer,
UART RX BUFFER SIZE);

VA BLES I KOXES5HF, transport_schedule() R E0F 1 Htransport_ble_data_send() efi E5¢ 34 T2 2247
X o WIS GT XAFA e, W7 BLERR A& 5 -

B’1E: TIHEHFX THuser app\transport scheduler.c

ZFR: transport_ble_data_send();

static void transport ble data send(void)
{
uintl6 t read len;

uintl6 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);

JEAUITAR © 2021 SIINTHE RSB AR A IR A 7 10
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IVAEERES 2

gus_TX data send(0, s ble TX data, read len);

Y —RBLESE K& 52 G, GUSHEH M E FHRk “GUS_EVT_TX_DATA_SENT” Hff, [ H 2k Htransport
_ble_continue_send() B E B AL RATIX o U1 IR TR R0 X I A7 A FRAR S s, W 4k SR H B0 d 46 4 22 R kS 13
o

w1 T/EH i?E‘Juser_app\transport_scheduler .C

2R 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);

LT © 2021 IR TR A A IR 22 7] 11
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&

5 & Il |o) &R
KRERIA T A4H FH Goodix SPP/FIN, B RE I ml R, JR K S Ab 3 J71

5.1 FH % RYTE N FHFT20 bytesHIH
. A
21157 i GRUart s [ T4 A KOl K FERAI 20 bytesii, T-HL 244 T Ui 8.
TN

TEXNUT RIAT B KRB 0 (MTU) TSR, R4 FHERIAMTU N 23 bytes, FLr/ERD A1
byte, JEMFIHI N2 bytes, KL, HRRIEEHEKEE 20 bytes.

T BRI B TG EORE B 20 bytest, S350 A4 T/ 45520 bytes 116 [T K i%
A 3 o B M TUAE [ 5 20 R

o AbEETE
fEGRToolbox A A1, midi “ & > WEEKRHIEHIT” , WE 5-17w.

B R
= B E AR

Goodix_UART N - —
(RERANIEET
i EEEYRSSIHE
Goodix UART Service @

UUID:a6ed0201-d344-460a-8(
PRIMARY SERVICE

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

Rx Characteristic
UUID:a6ed0203-d344-460a-8075-h9%e8ec90d71b
Properties:WRITE, WRITE NO RESPONSE
Value:12345678

Flow Control Characteristic m \
UUID:a6ed0204-d344-460a-8075-b%e8ec90d71b
Properties:WRITE, NOTIFY

Descriptors:

Client Characteristic Configuration e
UUID:0x2902
Value:Notification is enabled
2 as
4 e go ©
w’E Bl ELA RE

5-1i%F “RERAKIERT”

L7 354 8R:
MTUSE — JOE BB TEHT— Ik, WSS HT& A B AERL, W] G2 KR Z 17 & R A — IRMTUE 3 3544

N HEXMTUE, U1 “400” bytes, ey “#fie” SHATHEH (MTURIEUEYE FEA23 ~ 512
bytes) .

JRBUITAT © 2021 PRYINTH I TR I 0 A7 PR A 7 12
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F“m

RERAHIEST

{400

E 52 EERAKEET
5.2 iR L X AFFFRBRW 77

[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
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Hi

=H

i L ] R

&

SCANNER &

RE iR

ERRI

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

Tx Characteristic A
UUID:a6ed0202-d344-460a-8075-b%e8ec90d71b
Properties:NOTIFY.
Value:0x6162636465666768

Descriptors:

Client Characteristic Configuration e

UUID:0x2902
Value:Notification is enabled

Rx Characteristic m

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

Flow Control Characteristic m \
UUID:a6ed0204-d344-460a-8075-b9%e8ec90d71b
Properties:WRITE, NOTIFY

Descriptors:

Client Characteristic Configuration @

UUID:0x2902

Value:Notification is enabled

2 as
<3 e ao ©
’E fli2 i) RE

5-3 BRI BEFTHRAET

VRIS, sy “value” , RTAT 3 H M on g UL

PR Oy “AsCN” J5, mdr “BRE” , WEROVTATE “abedefgh” W1 5-557T7R .

BEREERAH

UNICODE

GB2312

& 5-4 EFHIER AR

FEAUITE © 2021 FEYITTIC TR A BR 2 7]
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B FFIES

Goodix_UART e

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

ERRI

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-b9%e8ec90d71b
Properties:WRITE, WRITE NO RESPONSE
Value:12345678

Flow Control Characteristic m &
UUID:a6ed0204-d344-460a-8075-b9%e8ec90d71b
Properties:WRITE, NOTIFY

Descriptors:

Client Characteristic Configuration e

UUID:0x2902

Value:Notification is enabled

as

& e 68 o

BE fli2 i) RE

5-5 R RAFHTE “abedefgh”
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GA@DiX

B 55«

IR PR

6 Mik: HFHEMXER

HT-GR5515 Starter Kit/F &K, 13 FlGoodix SPP7~I#E4T T BLEFAR i R .

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
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