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LR
ASCH IGR5xx Throughput/w Bl 78 185 6 240 i ] 52 Bluetooth LE (Low Energy) JEHZ 1 £ s it
PERE, WIZEHZEFE (Connection Interval)  FRAEHIIG (MTU)  fE%it0 K/ (Data Length)  f&#i4i

Z (PHY) FIRSThZE (TX Power) SEHEERZ L. 2l il B EE S AL 4B (Notify. WriteEiNotify &
Write) T, GR5xx:t» A [IBluetooth LEEH 7 i P4 E o

A SCEA EH WA 48 FH GR5xx SDK A I Throughputzs {51 5§ GRSxxCs 7 [ Bluetooth LEEHE 73 ik 14 GEHEAT B0 AIE .
TEHATHAERT, WS LR X,

RL1XHEEE
R iR
GRSxxv i &% H & X Sample Service AP E £ X Service A e HiR
Xf RS IT R e S 4AGRSxx SDK A K F5F-SDK 1) R FH I i Al 1 ik
Bluetooth Core Spec Bluetooth B 7 FrifEAZ 0o YT
Bluetooth GATT Spec Bluetooth ProfilefliService FI VEL{E S A Hllk: www.bluetooth.com/specifications/gatt
J-LinkfH 45 J-LinkfE 58 : www.segger.com/downloads/jlink/UMO08001_JLink.pdf
Keil /- ¥5 7 Keil FEAHERAE GBI : www.keil.com/support/man/docs/uv4/
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G@Dix Profilefifid

2 Profile#fifiA
21 EAE

Goodix Throughput Profile € 3 T LA N F Fh % £ # 4.

*  Throughput Server: Kitt) #%, ZEfFThroughput ClientiE#:, ZEICK H Client 145 I LANotify /7 K &
L5 2 Client.

*  Throughput Client: KiE#RAER, #EREThroughput Server, LAWrite Without Response /7 2% & 1% Hd
ZServer UK H Server I HUE -

2.2 &HMtARZ5 (Throughput Service)

Throughput ServerfiThroughput ClientZ [ 17 Throughput Service I3 B, WK 2-1f7~ .

Server

Bluetooth LE Connection

1 =2 Client

2-1 ServerFiClientZ [B]THSZ B

k% (Throughput Service, THS) #&Goodix [ & M f¥IService, T Bluetooth LEZF I Ml i E 4 A fii 5 2
HkE, HEH128(7UUIDNAGED0301-D344-460A-8075-B9ESECI0D71B.

THS Characteristictl 5 :
*  TX Characteristic: & I1Z##E %2 Client¥ .
*  RXCharacteristic: 2%k H Clientuiti ) .

*  Setting Characteristic: W HEMNASHX EFE, WIMTU. PHY. TX Power. Connection Intervallk
J¢Data Length%s, JFff4i% B 25 3@ K Client.

*  Toggle Characteristic: JF4H8{% 1L 77
THS Characteristic 15 B 43¢ 2-1 Fras

%% 2-1 THS Characteristic

Characteristic uuIiD Type Support Security Properties
A6ED0302-D344-460A-8075-
X 128 bits Mandatory None Notify
B9ESEC90D71B
A6ED0303-D344-460A-8075-
RX 128 bits Mandatory None Write without Response
BOESEC90D71B
A6ED0304-D344-460A-8075- Notify, Write without
Setting 128 bits Mandatory None
BOESEC90D71B Response
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uuIiD Type Support Security Properties

Characteristic

A6ED0305-D344-460A-8075-
Toggle 128 bits Mandatory None Write without Response

BOESEC90D71B
Bluetooth LEFF I MEREMIAA DL F =P Lt
*  Serverifj ][] & i%: Serveriiii ANotify 77 B TX Characteristic Value &1% %2 Client i »
*  Clientifi F.[7 & i%: Clientfi LA Write Without Response /5 2l RX Characteristic Value & 1% %2 Serverii o
*  Server. Clientdi X [F) &4 : B DL PRANJT [m] S 4% 4 [5] I A7 E
£ IR =R, Serverdim K H Clientiii []Setting Characteristic Valuei#k 47 & M 14 GE IR S $0ik
B, PR E LR R Client.
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Wiz Ay

3 ¥IRIBIT

A E A B U0 4a] {8 FH GRSxx SDKH [ Throughput (Serverdiii+ Clientdii ) 7o

L1358 8R:

SDK_Folder Xt B Fr SDKIHIAR H %

3.1 B/ TIE

121TGR5xx Throughput/s i 2 Hif, T E 52 LA T HERS TAE.

- BEHEE

&R
TEEAR
EERE

Android Phone

© BRfEE

B
Windows
J-Link Driver
Keil MDK5

GRToolbox (Android)

GProgrammer (Windows)

GRUart (Windows)

3.2 [EfFIEFR

RI-1BEHES
i
Xt R Starter KitFFR B (LA REIFR “TFRIR” D 28k
USB Type-C (GR551x & 51 # i Micro USB 2.0i&4:48)

#4F R %tAndroid 5.0 (KitKat) & LA LA FHL

T3 2HMMHER
Eipuy
Windows 7/Windows 103:1F &4t

J-LinkBX IR, TFEMAk: www.segger.com/downloads/jlink/

IDETH, HFMDK-ARM 5.20 & UL EfAs, FEMHE: www.keil.com/download/product/

Bluetooth LEVHIR T H, F#Mil: www.goodix.com/zh/software_tool/grtoolbox

Programming . B, TF#M1k: www.goodix.com/zh/software_tool/gprogrammer_ble

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

GR5xx Throughput ServerFlClientzs 1 T FE FIURAS 2 AL T

. SDK Folder\projects\ble\ble peripherall\ble app throughput

. SDK_Folder\projects\ble\ble centrallble app throughput c

F P r] {4 F GProgrammer HL #2454 ble_app_throughput.binflible_app_throughput_c.biny 8% 2 KA ALE
AThroughput ServerFl1F /& #x BfF: N Throughput Client.

GProgrammerkesk [H 2F 1 B AR EAE 715, 1ES% (GProgrammer ] P FM1) .

AU © 2023 I TRHE A A R A 7
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GA@DiX BEsT

L0 5t BR:

*  ble_app_throughput.binfii T-SDK_Folder\projects\ble\ble peripherall\ble app throughpu
t\build.

*  ble_app_throughput_c.binfi T"SDK_Folder\projects\ble\ble central\ble app throughput
c\build,

3.3 M 3 IE
7E25 3 T Bluetooth 7t {4 A EL 45/ 7 5t
« R TERIRASFHLL R AR
o st R RIRARIBZ A A A P REIA o

3.3.1 A& RS FHEMIR
KT NTHS Server T & A5 /E NTHS Client () Android FHLIAl#E 47 Bluetooth LE THSIHIR LR IE -
FERME FHLIE P B AR 3R R
1 JFEEF g,
TR FHEE IR, FEETFRIRA L.

2. H#iGoodix THSIX % -
T IFFHLIPIGRToolbox APP, s “MNfH >THS” .
FHAHE RIS 74 H “Goodix_THS” HITF RN, W1 FEFR.

BRERE
ERIRE

9 Goodix_HRM
33:22:22:11:00:00

9 Goodix_HRM
EA:CB:3E:CF:00:08
ARRE

Goodix_THS
EA:CB:3E:CF:00:12 R

- @ -

& 3-1 F#lim A& B Goodix_THS
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WIRIEAT

(10 {52 AR :

A3 H GRToolbox I KN HEH ;1 T i /B 2D IR, SEBR F 1 s 275 £ BT hR A< GRToolbox .

3.

4.

ZEPEGoodix_THSH %o

e %R “Goodix _THS” , #E AThroughputMi A ifi, i 3-2ff 7.

B EMASHL.

< THS
Goodix_THS FamiL W
Cl7.5ms MTU:247 PDU:2251  PHY:2M  MODE:2
FiofE A E
&= --kbps | --kbps
0
1500
900- 0
300
30 40 R

10 20
— Ti9(E — WaHE — RSSI

RiEHE
SR RHIRE:
BlR
R REIEE:

B FFERE

3-2 Throughputlif Z @

FEThroughput MR 5T, i A b Ay BB NI S8 B A m, P E S, Wil 3-30%.

€&  GRToolbox

ezl
45.0ms

BAEHET
247

2k

251

A

2M

RizpR
Notify-Write Cmd

RyhE
0dB

B 3-3 MiASHgERE
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5. JFATHSIRA.

VIRIEAT

mih o FEDIFEIN, fEgu R EoR FHLE R 2 (Bl Bluetooth LEZHE 7 i 356 [ ~F 24 {EL A i s
18, WK 3-4FT7s.

< THS

Goodix_THS Fa @

Cl:45.0ms MTU:247 PDU:251 PHY:2M  MODE:2

Fi9E BRRTE

Hhix | 1116kbps I 1072kbps
0

1,800
1500 -20
MRS A A O a K

900
-60

600
200 T -80
o 100
30 40 50 60

10 20
Fi9E — WEHE — RsSI

RERIE

2187016708 RMIRE:28757

BE

SEIE:7011340 RHIRE:28735

B FFIERE
3-4 FFETHSMR

3.3.2 ServerFClient ¥ & #R [B]/iz
YENTHS Server {1 FF K ARA 5 {E ATHS Clientff)FF & A BZ [l f¥IBluetooth LE THSIIR I IIE -
GR5xx THSHIALGIE [ #/E A2 IRy«
L BITRMRARIBE .
ServerJF RARA - HUE, FFUG) k.

Client/F KB FH)E, 4 Hiserver F &AM . 5 R T A GRUartf Ft i £ 7R “Throughput
Service Client example started” , U1 3-57.
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T

[E8 GRUart

PortName: |COMS Q10 A

Uart GLog  MultiSend

Setting

[] HideTx
[] HideRxPara

[] TopMast.

TxRx Data Count
TzCnt 0O

BxCnt 278

Clear

Bytes

Bytes

Bx
[ Hex Yhite [] Time SaveRx

Clearev | | searn

4PP_1: Goodix BLE SDE
SPP_1: Local Board EA:CB:3E:CF:01:05.
LPP T: IThroughput Service Client example started.

Tx

[1Hex [] NewLine Loop [ Periad®0 S ms

~| Send Clear

Port: COMG BaudRate: 115200 DataBits: 8 StopBit: 1 ParityBit: None CTS=0 DSR=0 DCD=0

2. FIRERRR

[ 3-5 FF1H

M 8 GRUart & SCANTH I % TR I, JFARRBIT IR (Wl 3-6ffs) » EHEFHM
FlServer T AMARI H8, I BB SOERERIT K.

FEAUITE © 2023 GEIITTIC TR 0 A BR 2 7]
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N e i

& GRUart — [m] X
PortName: [cOMG  -| a2 40
Vart GLoz MultiSend
Bx
Setting [] Hex Yhite [ ] Time SaveRx ClearRev I Search
AFP 1: Goodix BLE SDE
[ HideTx
4PP_I: Local Board EA:CB:3E:CF:01:05.
[] HideRxPara APP I: Throughput Service Client example started.
[] TopMost
TxFx Data Count Tx
TxCnt 6 Bytes [ Hex [v]NewLine Loop [] Periad®? i ns
SCAN |
Fxlnt 444 Bytes |
Clear SCAN ~| Zend Clear
Port: COMB BaudRate: 115200 DataBits: 8 StopBit: 1 ParityBit: None CTS=0 DSR=0 DCD=0

3-6 FAEIT IR F
ClientJF & MBI 5 Server FF R AR AR L ELERE, GRUartfI 741 L4 78 “Throughput Service

discovery completely” , JFUGFTE FITHSS A 154 WE, WE 3-70R, B O IKEXESES &
% BTHSZH
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GRUart — m] b4
PortName: [cOMG  +| 40 (D A
Vart GLoz MultiSend
Bx
Setting [] Hex White [ ] Time SawveRx ClearRev l:l Search
AFF T: Goodix BLE SDE
[ HideTx
4PP_I: Local Board EA:CB:3E:CF:01:05.
[] HideRxPara APP I: Throughput Service Client example started.
] TopMast APP_1: Start scan device.
AFP D: Comnected.
APP_I:IThrDughput Service discovery completely. I
AFP 1: Fnabled TH Notification.
APP_1: Enabled SETTING Notification.
TxRx Data Count Tx
TxCnt 6 Bytes [ |Hex [v]NewLine Loop [] Periad®? i ns
SCAN
R=xCnt 305 Bytes
Clear SCAN ~| Send Clear
Port: COMB BaudRate: 115200 DataBits: 8 StopBit: 1 ParityBit: None CTS=0 DSR=0 DCD=0

& 3-7 BRINEZERE
3. WHETHSSHL.

BT GRUartiiy A S NI THS S 3% B 184 (WnpHY: 0) FFK1%. SET PHYZH 4N 3-8f 7.

JEAUITA © 2023 I EHB AR A IR A 7 10
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GRUart ks
010 2
Uart GLog MultiSend
Bx
Setting [ Hex WYhite [ Time SaweRx ClearRew l:l Search
T APF_T: Goodix BLE SDE
e APP_I: Local Board EA:CB:3E:CF:01:05.
[] HideRxFara APP_T: Throughput Service Client example started.
[ TopMost. APF_I: Start scan device.
APP_D: Comnected.
APP_T: Throughput Service discovery completely.
AFP_I: Fnabled TX Notificatlon.
APP_I: Enabled SETTING Hotification.
AFP_T: |PHY parameter set completely.
TxRx Data Count Tx
TxCnt 13 Bytes [] Hex [~] NewLine Loop [] Period® s
PHY: 0 |
FxCnt 511 Eytes |
Clear PHY:0 ~ ) Send Clear
Port: COMB BaudRate: 115200 DataBits: 8 StopBit: 1 ParityBit: None CTS=0 DSR=0 DCD=0
3-8 PHYIREARMH
“ ».
4. JFATHSH .
I Sy _ Ve N SE S b A - .
FEATETHSSHON B 5E i, BILGRUart KI%TOGGLE SET: 1IMNAIFHHE4, Wik 3-9F7R.
ST © 2023 VRIITHIC TR B4 A7 R A 7 11
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GRUart — ] ®
PortMame: | COMB MIL > 0 p
Vart Glag Mul tiSend
Rax
Setting [ Hex Yhite [ Time SawveRx ClearRev l:l Search
) AFP_I: Goodix BLE SDE
[ HideT=
AFP_I: Local Board EA:CB:3E:CF:01:05.
[] HideRxPara APP_I: Throughput Service Client example started.
[ TagMast APP_I: Start scan device.
APP_D: Connected.
APP_I: Throughput Service discovery completely.
APP_1: Enabled TX Notification.
APP_I: Enabled SETTING Notification.
APP_1: PHY parameter szet completely.
TxBx Data Count Tx
TxCnt 27 Bytes [ Hex [~] HewLine Loop [] PeriodS0 ins
TOGGLE_SET: |
ExCnt 527 Bytes
Clear TOGGLE_SET: 1 | Send Clear
Port: COM6 BaudRate: 115200 DataBits: 8 StopBit: 1 ParityBit: None CTS=0 DSR=0 DCD=0

3-9 MK F B A E
ServerF R AR AITHSIIA S5 S A1, 40 3-10F7R .
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GRUart — m] ®
PortName: COM10 - 0 U A
Vart  Glog  MWultiSend
Rx
Setting [] Hex Vhite [] Time SaveRx ClearRew I:I Search
[ ~
HideT: .
| B APP_I: The instant throughput: 24lkbs
[] HideRxPara APP_I: The average throughput: 241kbs(2s)
[] TopMost
APP_I: The instant throughput: 226kbs
APP_I: The average throughput: 236kbs(3s)
APP_I: The instant throughput: 242kbs
APP_I: The average throughput: 237kbs(ds)
APP_I: The instant throughput: 24lkbs
APP_I: The average throughput: 238kbs(5s)
APP_I: The instant throughput: 237kbs
APP_I: The average throughput: 238kbs(6s)
APP_I: The instant throughput: 24lkbs
APP_I: The average throughput: 238kbs(7s)
AFP I: The instant throushout: 232kbs v
TxzBx Data Count Tx
TzCnt 0 Bytes [] Hex NewLine Loop [] Period®® F ms
FxCnt 2602 Bytes
Clear ~| Send Clear
Port: null BaudRate: null DataBits: null StopBit: null ParityBit: null CTS=0 DSR=0 DCD=0

[&] 3-10 THS;MiK 45
THSHIM 4 RIS B, Wisk 3-3 Ao

#* 3-3 THSIXEE RIS BN R

B AR
instant throughput B kR (R A B
average throughput ik 2 )1

FEMRRE R, ERETHIASE, W F /e BidGRUart K1 TOGGLE SET : 08 {5 AR 4 )5 F 5507 K i%
WEZHITEL

JRBUITAT © 2023 PRYINTHIC TR I 0 A7 PR A 7 13
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4 [N FERR

AREFEANATHS R CHLFEServerim MlClientsi ) B LR H . BATHRFE.

4.1 THS Server L 12 B F

THS Server/~ i FIYEACIS A A2 (2 T: SDK Folder\projects\ble\ble peripheral\ble ap
p_throughput, HH TR T Keil 5304,

i ¥T - ble_app_throughput.uvprojx T.FE LA, TEKeilF A B THS Server i~ 5 Hble_app_throughput T.F% H 5%
g, MU R IR 4-1 o

%% 4-1 ble_app_throughput3Z {45 B

Group pas i:py

gr_profiles ths.c Throughput ServiceSZ ]

user_platform user_periph_setup.c App Log. £ Hiu bk A ey B AR 2 i B
main.c main() A\ I R £

user_app user_app.c Throughput Server /s FH ProfileiF it 1 & 4 Ab 2
throughput.c Throughput ServiceZ5 4 4L F#

4.2 THS Client TI2H &

Throughput Client/~ 7l T IEAIS A TAZ L7 T: SDK Folder\projects\ble\ble centrall\ble
app_throughput c, HH TSR T Keil 5345

X $T Hble_app_throughput_c.uvprojx T.FE A, {EKeil #E B THS Clientz~ % ffble_app_throughput_c T.#%

ik, FHORSCHFULRR IR 4-2 B

%% 4-2 ble_app_throughput_c3Z 415 BR

Group X ik
gr_profiles ths_c.c Throughput Service Client Profile 2,
user_periph_setup.c VA O WA HhE R & T s e &
user_platform
user_interrupt.c BT AR T AL FE R
main.c main() A\ H 5 %
user_app user_app.c Throughput Client. F ProfiledF: /i % 1% 4 b
throughput_c.c Throughput Service ClientZ {4 &b B A &5 B 41t

Tuu.-TrE

Throughput Server 5 ClientZ [8] (158 Hiz TR AL WK 4-1F17:

FRBUFE © 2023 VAT IC AL B A IR 14
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Client Server

: :

H Broadcast H

‘e H

Y L)

1] [

1] [

H :

' Scan, connect and discover services '

H »

' Lt}

. .

. .

: H

H Enable TX CCCD and Settings CCCD H

[} [}

: g

1] .

1] .

. Ll

v v

H Set THS Test Parameters H

[ '

1) L]

. .

. .

. .

. .

H i H Setting
' Reply with set result '

I‘ .

Il H

1] 1

. .

. 1]

H H

! Set Toggle to start test !

E te Toggle
. .

[} 1}

: :

' Write Bluetooth LE data to Server '

. ot

: - RX
. .

; H

' Notify Bluetooth LE data to Client H
< ' T
[} 1]

L] L]

4-1 BITHREE

I © 2023 IRIINTTIE TR I (A7 PR A =) 15
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B O® ETHSSH

5 R ETHSS#

PRI R 2 6] 1E 4T GROxx THSIIART , - Client & AR T 42208 4 A\ Fig 23047 4 56 S 50

NI 44T ¢
5.1 FAmIgF

HL
SR b
EE
7~

M) 7

Ar\n’ D gEiR, L RARR A% UE I

=51 EES
SCAN

7
7

SCAN

B A Ry . &R RIURS . e

5.2 RS EMN

SR

EE

ZNi]

o4

5.3 MTUIX &

HL
SR
il

W

® 52 ERSHEMIES
Cl:<conn_interval_min>:<conn_interval_max>:<latency>:<timeout>
<conn_interval_min>: EZAFGH/ME (BBA7Z: 1.25ms)
<conn_interval_max>: A MEHRAME (BA7: 1.25ms)
<latency>: EHEFEIR
<timeout>: EHHHS (FEAZL: 10 ms)
RV L 2 HE R AR, W RDR R E S R ME R E A
M A 2R, U RE2Kf latency BE B N0
Timeout > (1 + latency) * conn_interval* 2

Cl:12:12:0:100

5 e i B AR

& 5-3MTUREIES
MTU: <mtu_value>

<mtu_value>: MTU, HUEAN: 23 ~ 512

MTU: 247

5 Y e LA R

o FTATRA 4

LT © 2023 RIS A A IR 22 7]
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B O® ETHSSH

5.4 PDUIRE

SR

R
1l

s

5.5 PHYIZ &

ZHU

HE
ZN]

M J87

* 5-4PDUIREIES
PDU:<payload_octets>:<time>
<payload_octets>: 15 & 77
<time>: TX Time

x5

PDU:251:2120

BB AR

% 5-5 PHYig Bi5%
PHY:<tx_phy>:<rx_phy>:<phy_opt>

<tx_phy>: Preferred transmit PHYs

e 1: 1IMPHY

* 2: 2MPHY

* 4: Coded PHY

<rx_phy>: Preferred receive PHYs

* 1: 1IMPHY

e 2: 2MPHY

* 4: Coded PHY

< phy_opt >: Options for PHY

* 0: Host has no preferred coding when transmitting on the LE Coded PHY

* 1: Host prefers that S=2 coding be used when transmitting on the LE Coded PHY
* 2: Host prefers that S=8 coding be used when transmitting on the LE Coded PHY

*x

PHY:1:1:0
U T B 2

5.6 MR IKE

SR

2
=

F5-6 MNEXNZERS
TRANS_MODE:<mode>
<mode>: A
0: {¥Server¥ii KIEHH (notify)
1: {XClientdiy K IEHHE (write)
2: Serverdiii 5 Clientdifi [F] I & 1% 204
T
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i TRANS_MODE:2
M 2 5 i LA R
\}-L o
5.7 TX Powerix 5
% 5-7 TX Poweri® E15%
54 TX_PWR:<tx_power_value>

%%ﬁm% <tX_p0Wer_VaIUE>: X POWer'fE, ﬂ‘iﬁ,{ﬁn_zoul||_4||'||O||Iu2||’||4||’n7n

EE 7

Nl TX_PWR:2

M J32 o5 1 Y Y B G

5.8 iR B 1=

F5-3 MABFES
84 TOGGLE_SET:<start_or_stop>

< start_or_stop >: MR /E =

SR 0: f5 il
1: TR

ER T

N TOGGLE_SET:1

Wi ] HA 1 HH BB AS
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