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1 &4

PR NS AR ZH,  SZBNBluetooth Low Energy (Bluetooth LE) J#{E, GR55xx SDKEEfE
T ble_app_uart_at/~ il ZasBIELS I & 0T LB [ S AT Command SEEU A4 5 & 11358, TTRsgm 51T
4D . AT Command %) T4 f&, WIAR¥ESLFRT5E K H 2 o

AT Command ®] Fl FIF R/ 1L 4k B 24 JHR/AFIER . BERMSEL RIS 4V
BESE, ) 2o EL B & EAT I, AT ble_app_uart_at/ il ] DASE B 56 =07 I i 2% v

ASCEEA B U] 4 AT S IEGR55xx SDKH [Tble_app_uart_at/ .

FEEATIRAERT, TS5 LR SO

R11XESE
B ik
Xof 2 GR55xx 5 41 IR H K & 45 e GRS5XK A 21 L HRs A F B B YL 0
J-LinkF /7 $5 7 J-Linkff FH UL BH: - www.segger.com/downloads/jlink/UM08001_JLink.pdf
Keil F /7 #i5 7 Keil FEAIIEAE T :  www.keil.com/support/man/docs/uv4/
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Profilefifi&

2 Profile#fifiA

ble_app_uart_at/~ {53 T Goodix H & X HGoodix UART Service (GUS) , FEHTLIiELTIRE. #EfE

#&Bluetooth LE A fi fii] HLAIE(E 720, BA LU R A
o AR ML S5 B AT AL
o AR

GUS% f12817 Universally Unique Identifier (UUID) HJAGED0201-D344-460A-8075-B9ES8ECI0D71B.

GUSHL & = AR :

*  GUS TX Characteristic: Ki%X%#f

*  GUSRX Characteristic: H2USCHUE

*  GUS Flow Control Characteristic: X} (45 i 3t 17 #5H1 »
Characteristicf] B A IR 41 F LR

%% 2-1 GUS Characteristic

Characteristic uuID Type

GUS TX A6ED0203-D344-460A-8075-B9ESECI0D71B 128 bits
GUS RX A6ED0202-D344-460A-8075-B9ESECI90D71B 128 bits
GUS Flow Control A6ED0204-D344-460A-8075-B9ESECI0D71B 128 bits

Support
Mandatory

Mandatory

Mandatory

Security
None

None

None

Properties
Notify
Write
Write/

Notify
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AT B AU IE 4T FB6IEGR55xx SDKH ff)ble_app_uart_at7s {5 .

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

310 %X H¥A
AT Command sl TRESCHE AT RSP 6o

RI1IEBEFLES

BHEE FLIRE S
GRS51xJF K E A GR5515-SK-BASIC
3.2 EfHF IR

AT Command7 il TAEHYEISAL T-SDK_Folder\projects\ble\ble multi role\ble app uart
ato

H Al iE i GProgrammer¥ible_app_uart atT157IJE’Jb/e app_uart_at_fw.bin[E 443 A BeF £ P K
M. GProgrammerkes [El 1) BAREAETT 75, 16557% (GProgrammerH F* FM) -

WHRAE L T ble_app_uart_at/wil THE, 75 FEHgn ¥l TR 5% 4 i1ble_app_uart_at_fw.binl&l {4+ T # 52
TR Y] T2 I B AR 2285 N IR GRS5xx R A1 I K R 56

L35 8R:

*  ble_app_uart_at_fw.binfi T'SDK_Folder\projects\ble\ble multi role\ble uart at\buil
do

*  GProgrammerfi. J"SDK_Folder\tools\GProgrammers

3.3 A 3Gk
WXAT Command 7=l it 75 A4 46 3-2 Fioso
e 3-2 MK ERRE
AR 130
GRUart (Windows) AR T HE, fI7sSDK Folder\tools\GRUart

USUEAT Command s8] 75 48 FH PR ERFF & A : GRS5xx R I FF K HRAFIGRS5xx R FIF KRB, 43 {E NClienti
g FlServerim 4%  PHERTF AR 2 (8] 381 Bluetooth LE TG 2R 1%z .

GRSSxx R A KR HH T HEJEE0E, XGRUartFtH H Ik & bk (5 B PA . “Goodix UART(AT) example

start” $EnME BN, FHble_app_uart_at[E {217 IEH . T B AGRS5xx £ 5 K Ak BH [ £F 1E #1847 B 7~ 11
K.
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GRUart - m] Pd
Receive Data

Serial Port Setting Format: @® 45CIT (O Hex Show Time [] Font Size |10

Portlame [Zouen 1 1ne COC Background: @ Vhite (O Black |:| Search
IAFP_T: Local Board EA:CB: 3E: 45:23:01.

BaudRate 115200 WPP_I: Goodix UART (AT) example start.

DataBits &

Parity None

StopBits |

Flow Control

. Close Port

Save Fausze Clear
TzRx Data Size Send data
Single Multi
Tz Count 0 Bytes Format: @ A3CIT () Hex Loop [ Period 30 + mz [ Newline
Fx Count 78 Bytes
Clear
file path Browse Send Pause Clear

Port Opened CTS=1 DSR=1 DCD=0

3-1 EHEEEIT

O]/
ARSCHR O T H S ORI B A okl 18 eible_app_uart_at S5l s itttk Hopdk DR P SEBR I ik Ay

ble_app_uart_at[fil {4 1E 51217 2 J5 B o] 5 F AN [F] R AT Command 47 X 37 [ Bluetooth LE#EAE

1. XFGRSSxx RINITKIRBKIZAT : ADV_STOPAT 4% 1], SRJGKIZAT: ADV_STARTATSEHIT AT
.

GRUart — [u] X

Receive Data Receive Data
Serial Port Setting Format: @ 45CII O Hex Show Time [] Font Size [10 Serial Port Setting Eorne @ 4SCIT O Hex Show Time [] Font Size |10
Portlane [Goifan JLink CDC Background: @ White O Black [ ][ searsn PortName GGy flink CDC Background: @ White O Black [ [ searen

4FP_I. Local Board EA:CB:3E: 45:23: 01, APP_T: Local Board EA:CB:3E:45:23: 01,
BaudRate | jcony 4PP_I: Goodix UMRT(AT) exanple start. BaudRate |THEHH APP_T: Goodix UART(AT) example start.

oK
DataBits § DataBits |8
Parity  [Home Parity  |Hone
StopBits |1 StopBits 1
Flow Contral Flov Control
@ Close Fort @ Close Port
Save | Pause | Clear Save | Pause | Clear

TxRx Data Size Send data TxRx Data Size Send data

Single Multi Single Multi
Tx Count 13 Bytes  Format: ® ASCIT (O Hex Loop [ Period50 H ne NewLine Tx Count 36 Bytes  Format: @ ASCIT O Hex Loop (] Period30 Sims B Hewline

[AT.ADV_STOP [AT-ADV_START]
R Count |82 Bytes | = For Count 001 Bytes | -

Clear Clear

file path Brovse Pause || Clear file path Browse Pause | Clear

Port Opened  CTS=1 DSR=1 DCD=0 Port Opened  CTS=1 DSR=1 DCD=0

3-2 Z1ET B 33FB &

2. XFGRSSXx R FIH KA AT : SCAN START#T A B 3%, KIIGUSHRS )& fi
JHAT : CONN_ INTT=r4[1|GR55xx 5 FIl F R AR B K L i 7% -

JRBUITAT © 2021 PRYINTHIC TR I 03 A7 FR A 7 a4
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Wiz Ay

GRUart

Serial Port Setting

Portlame [eopig JLink CDC
BaudRate 15000
DataBits |8

Parity  [Home

StopBits |1

Flow Control

@ | Close Port

TzRx Data Size

Tx Count 15 Bytes

Ex Count 279 Bytes

Clear

Port Opened _ CTS=1 DSR=1 DCD=0

3.

- [m] X

Receive Data

Fornat @ 45CIT O Hex Show Time [] Font Size |10
Background:  ® White (O Black I:l [E—
[4PP_T: Local Board EA:CB:3E:22:11:00.
[APP_T: Goodix UART(AT) example start.
ok
Save || Pause || Clear

Send data

Single Multi

Format: @® ASCIT (O Hex
T-SCAN_START

Loop [ Period ™ S

file path Browse Pause || Clear

& 3-4 FF BT

s [ AT :ADDR? A A 3REUHI RS B

Serial Port Setting

PortName copyg 7pi0 coc
BaudRate 15000
DataBits o

Parity [Hone

StopBite |1

Flow Control

@ Close Port

TxRx Data Size
Tx Count |49 Bytes

B Count 493 Bytes

Clear

Port Opened  CTS=1 DSR=1 DCD=0

Receive Data

Format @ ASCIT O Hex Show Time [] Fent Size |10
Background:  ® White (O Black |:| Search
4PF_I: Local Board EA:CB:3E:22: 1100,
4PP_I: Goodix UART(AT) example start.
oK
Target Device Found
CONNECTED
WPP_I: Goodix Uart Service discovery completely.
4PP_I: Enabled TX Notification.
|#PP_T: Enabled Flow Comtrol Notification.
0-EA:CB: 3E: 22 11. 00
Save | Pause | Clear
Send data
Single Mlti
Fornat: @ 4SCIT O Hex Loop [] Period30 H ne NewLine
[AT:ADDR?
file path Browse | Send | Pause | Clear

3-6 JREIGRSSxx R T FF & HRAHBLEE 2

«  fHiHIAT:GAP ROLE2#FA3REUA G5 R

GRUart

Serial Port Setting

Portllane |comgg JLink CDC
BaudRate || jco0

DataBits &

Parity Nene

StopBite |

Flow Control

@ Close Port

Receive Data

Format @ ascIr O Hex

Backgrownd: @ White O Black

L 1

[m] X

Show Time [] Font Size |10

Search

4FP_I. Local Board EA:CB:3E:22:11: 00,

APP_T: Goodix UART(AT} example start.

0%

Target Device Found

FONNECTED

WPP_I. Goodix Uart Service discovery completely.
WFP_I: Enabled TX Notification,

WFP_I: Enabled Flow Cemtrol Notification.

PIRIT RS IR 5, A8 AT Command 733 3R U BT A A B ik e A 145 8

Save | Pause | Clear
TxRx Data Size Send data
Single Multi
Tz Count 30 Bytes Format: @ ASCII O Hex Loop [J Periodi0 Tins NewLine
\T-CONN_INIT=
Rx Count 416 Bytes -
Clear
file path Browse Pause | Clear
Port Opened _ CT$=1DSR=1 DCD=0
. s [
3-5 R IR A KA IESE
GRUart - 0o x
Receive Data
Serial Port Setting Fornat @ ascIT O Hex Show Time [] Font Size
Portiane  [Gaiiag TE4dk GO Backgromnd: © White (O Black [ ] searn
4PP_I: Local Board EA:CB:3E:45:23:01.
BaudRate | |jgong APF_I: Goodix WARTLAT) example start.
|0-EE"CB 3E 4B 23 01
DataBits &
Parity  [Hone
StopBits ||
Flow Control
@ Close Fort
Save | Pause | Clear
TxRx Data Size Send data
Single Julti
Tx Count 10 Bytes Format: @ 45CIT O Hex Loop [ Period30 Hlne HewLine
T-ADDR?
Rx Count 255 Evtes
Clear
file path Browse Pause | Clear

Port Opened  CTS=1 DSR=1 DCD=0

3-7 JKENGRSSxx R FIFF & #RBHEHEE 2

FRAUE © 2021 YT
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Serial Port Setting

Fortlane copug gp i coc
BaudRate ({30
DataBits &

Parity  Hone

StopBits

Flow Contral

@ Closs Port

TxRx Data Size

Tx Count |63 Eytes

Rx Count 472 Bytes

Clear

Port Opened CTS=1 DSR=1 DCD=0

Receive Data
Format ® aScIT O Hex

@® Waite O Black

Show Time [] Font Size

Background

4FP_I. Local Board EA:CB:3E:22: 11.00.

AFP_I: Goodix UART(AT) example start.

ox

Target Device Found

CONNECTED

4PP_T. Goodix Uart Service discovery completely.
AFP_I: Enabled TX Notification,

AFP_I: Enabled Flow Control Notification.

0-EA: CB: 3E: 22: 11:00

Save | Pause | Clear
Send data

Single Mlti

Fornat: @ ASCIT O Hex
\T-GAP_ROLE'

Loop [ Period 0 Sins [ Newline

file path Browse  Send Pause  Clear

& 3-8 SREXGR55xx RFIFF L HRAB EBIER

4. FIHZEAL RS AT HOR AL i
*  GRS5xxRFIH KRB (Serveriii) Ki% “Goodix_BLE” JH.E FIGR55xx &2 41| - &M A (Clientiii)

GRUart

Serial Port Setting

Portlane coyan Jrink coc
BaudRate [|jcoi
DataBits @

Parity  None

StopBits

Flow Control

@ |Close Port

- a x
Receive Data
Format: @ 4SCIT O Hex

® Yhite O Black

Show Time [] Font Size |10

Background.

APP_I: Local Board EACE: 3E:45:23:01.
PP_T: Goodiz UART(AT) example start.
0-EA: CB: 3E: 45: 23: 01

PERIPHERAL

TxRx Data Size

Tx Count 36 Bytes

R Coumt 267 Bytes

Clear

Port Opened CTS=1 DSR=1 DCD=0

]

Save | Pause | Clear
Send data
Single Multi

Format: @ ASCIT O Hex Loop [ Period50 H ne TewLine
oodix_BLE
file path Browse Pause | Clear

3-10 Serverifs & 1% #1E

GRUart

Serial Port Setting
PortNane [Goan Jlink CDC
BaudRate

115200

DataBits

Parity  Hone

StopBits

Flow Control

@ | Close Fort

TxRx Data Size

Tx Count 24 Bytes

Rx Cownt 267 Bytes

Clear

Port Opened  CTS=1DSR=1 DCD=0

GRUart

Serial Port Setting

Portame cowi 70 coc
BaudRate ||c0s
DataBits &

Parity  lone

StopBits

Flow Control

@ Close Port

TzRz Data Size

Tx Commt 63 Bytes

Rx Count 484 Bytes

Clear

Port Opened  CTS=1 DSR=1 DCD=0

Receive Data
Format @ 45CIT O Hex

@ WYhite (O Black

Show Time [] Fomt Size

Background

APP_I: Local Board EA:CB:3E: 45:23:01,
APP_I: Goodix UART(AT) example start.
0-EA:CB: 3E: 45:23: 01

PERIPHERAL

Save Pause  Clear
Send data
Single Multi

Fornat: @ ASCIT O Hex Loop [ Period Sins HeuLine
T GAP_ROLE?
fils path Browse Pause | Clear

3-9 JREIGRSSxx R T A RBARIER

- o x
Receive Data
Format @ 45CIT O Hex

@ Vhite (O Blark

Show Tine [] Font Size

Background

#FP_T. Local Board EA:CE:3E:22:11:00,

SPP_I: Goodix UART(AT) example start.

ok

Target Device Found

CONNECTED

4PP_I. Goodix Uart Service discovery completely.
AFP_I: Enmabled TX Notification.

#PP_I: Enabled Flow Cemtrol Hotification.
0-EA:CB: 3E: 22: 11:00

CENTRAL

oodiz_BLE

Save | Pause | Clear
Send data

Single Multi

Fornat: ® ASCIT O Hex Loop [] Feriod0 2ims [ Hewline

file path Browse | Send | Pause | Clear

3-11 ClientifIEU E1E

s GRSSXXRANIT KA (Clientiit) ik “Hello Word!” ¥4 B 2GR55xx R AT KRB (Serveriii)

JEAUITA © 2021 IR A A R A 7
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N e i

GRUart

Serial Port Setting

Porthane |coidp JLink CDC
BaudRate || o0
DataBits |8

Farity  None

StopBits

Flow Control

@ Close Port

TzRz Data Size

T Count 76 Bytes

Rx Coumt 484 Bytes

Clear

Port Opened _ CTS=1 DSR=1DCD=0

Receive Data

Fornat @ 4511 O Hex

Background: @ White O Elack

- o x

Show Tine [] Font Size |10

L]

Search

APP_I: Local Board EA:CB:3E:22:11:00.
APP_T: Goodix UART(AT) example start.
oK

Target Device Found

COMNECTED

4PP_I: Goodix Uart Service discovery completely.

APP_I: Enabled TX Notification.

APP_I: Enabled Flow Control Notification.
0-EA: CB: 3E:22: 11:00

(CENTRAL

Goodix_ELE

Send data
Single Julti

Format: @ ASCII (O Hex

Loop [ Period®™  [£ns

Save Pause  Clear

NewLine

Hello Word!

file path

Browse

Pause | Clear

[&] 3-12 Clientif & X #1E

GRUart

Serial Port Setting

PortRane [Gojg0 JLink CDC
BamdRate (oo
DataBits &

Parity  HNone

StopBits

Flow Control

@ Close Fort

TxRx Data Size
Tx Count 36 Bytes

Rx Count 260 Bytes

Clear

Port Opened  CTS=1 DSR=1 DCD=0

- o x

Receive Data

Format ® asc11 O Hex Show Tine [ Font Size
Background:  ® Vhite () Black I:l [
4FP_I: Local Board EA:CB: 3E: 45: 23: 01
AFP_I. Goodix UART(AT) example start.
0-EA: CB: 3E: 45:23: 01
PERIPHERAL
Hello Yor.
Save | Pause | Clear
Send data
Fingle Multi
Format: @ ASCIT O Hex Loop [] Period0 Sims HeuLine

file path Browse Pause | Clear

3-13 Serverif I IE

LT © 2021 R TR 4 A IR 2 7]
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4 [ Ri¥R
AEHAble_app_uart_at/w il 12T I AE A SSEEARNT .
BITRIE
AT EE A Hble_app_uart_atmFIEITIFE, PMEH RN T EHLIET LS.

ble_app_uart_atz~ 4TI AR U0 T EFT 7R~

AR

ki

BRI

1

#& 75 NAT Command

l 2
15256 5538 AT Command
A &

Py

A EHFHAT AT

Command

l

4T AT Command A
Bluetooth LEF:{f

l

A A B ‘ﬁ)\i
Ring Buffert

l

2 H{Ring Buffer/& 75
H Hd

o

[& 4-1 ble_app_uart_at’~RfIIE1TiRIE

1. ARAEEWRIEDE, HIWrZ 7S NAT Command, £ NAT Command IS4 55 3 AT Command ¥ £ 35 4%
=, HPITS B4

2. {ZELAT Commandh A &, A 54T BIAT Command H H:Command Handler AN A%, M7
%3,

3. FR#EAT CommandFh 4T #H M f1Bluetooth LEERYE .
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4. B EREYE S A\Ring Buffer, H:.H'Ring Buffer4> Able to uart bufferfluart to ble bufferiff1, 437
FH SR SCRN A 328 208
o A 0T HEKIEAT Commandiy, 22K AT Command 4T 45 2817 2 ble to uart buffert;

o RO THKIEIEAT Command 5T, LLPIHGZEAT A ble_app_uart_atffl {4 115 £ D951 i B
HARALRNLH] . PIRGRSSXx R FITF KR EE S, GRSSxx RAUFFAAMKA (Clientsi) FIFH N T A
M GRS5xx R AT KB (Serveriiiy) &Ki%E%EdE (FEAT Command) B, GRSSxxZR AT KMRAL NG
4 (EAT Command) 2247 Zuart to ble buffert' | - 1%, GRSSxx R ¥ T KR BE WG EHE 2247
% ble to uart bufferd T2 .

5. {ZH{Ring Buffers& f58 $udl, 25 A WSEEUOE k5, 5 W4k 4L0538 .

AT CommandBATIRAFL W EFR:

AT Command #4514k

v

BEUCEIAT Command, 4k
FZ56AT Command

'

AT Command & 75 M@ #T

5

HHIAT Command R4S

'

41 NAT Command& 75 5 %

D!

FREAT CommandZ £
AT Command ID

'

AT Command IDS2 7545 2L

D

& AT Command FA154%
ERENFHITIRS

i

AT HHBL I Bluetooth LEH:
1E

‘4
d

o

lm

lﬂﬂ

1 FHcommand complete
cbl £ 5 Able to vart
bufferBuffer

4-2 AT Command#l{ TSR T2

JEAUITA © 2021 IR A A R A 7
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AT Command#Ja1k . 56 AT Command)&PE 2% . command complete cb A Mzapp timerK17E it

[ 354 RR:

AT Command/& 3£ : 1. 3XAT Commandf{& 2., UITAT Command ID. AT Command Tag. AT Command Tag
Length. AT Command Handler.

command complete cb: AT Command#ifT45 2R 5 A\ Zble to uart buffer, #command response 4
®, H#REBNWCARHEREYE, 50 command response data WAL i H4RE -

app timer: R,

B BIAT Command /)&, UGAT Command, £ NFFENTIRAS, BT HOR B ATEMENTIRS HHAT
%3, 505 HError Codedt AT 0187,

K351 N fFJAT Command & 75 528, 523 (AT Command LAAT : FF4E, DA\r\nZEo. 206 A
170 IR4, 55 FrError CodeJF AT DR 7 .

FRELAT Command IS H 1D,

FEAT Command IDsE A R, 454 RN B HT AT Command RZES N HUATIRES, 5 5 HrError CodeJf
PAT LR .

HATAT command. AT Command HandlerA~ A2 A A Handler$4 T #H B ¥ Bluetooth LERE{E. & NIHE
HrError CodeFF AT B 187,

i Flcommand complete cb, BAT Command$i4T 45 55 Able to uart buffert .

4.2 KRG

REREA A 4Hble_app_uart_atz~BliE 1T AE A B REEARHD

4.2.1 EHTR R

.

: user app\user app.c

: gus_service_process_event();

BARFWCRE BRI, IR £ s 2 75 AT Command. #5 /&AT Command, i Fat_cmd_parseif
75 P BHE S Nble to uart bufferti,

void at cmd schedule (void)

{

uint8 t ble rx data[AT CMD BUFFER SIZE MAX];
switch (p_evt->evt type)

case GUS_EVT RX DATA RECEIVED:
if (0 == memcmp(p evt->p data, "AT:", 3))
{

JEAUITAR © 2021 SIINTHE RSB AR A IR A 7 10



GA@DiX

IVAEERES

memcpy (ble rx data, p evt->p data, p evt->length);

if ((0x0d != p evt->p datal[p evt->length - 2]) |1\
(0x0a != p evt->p data[p evt->length - 1]))

ble rx data[p_evt->length] = 0x0d;
ble rx data[p evt->length + 1] = 0x0a;

at cmd parse (AT CMD SRC BLE, ble rx data, p evt->length + 2);

else

ble to uart buff data push(p evt->p data, p evt->length);

break;

4.2.2 XIS FEHAT CommandIf BT &

B’1E: THEHFXTHgr libraries\at cmd.c

ZFR: at_cmd_parse();

WU B I B 5 AT Command, U XFAT Command 34458 48 & 3047 S B0 A B 3, 2 A 3638 3o UKy AT
Command A 53 AU RFHATIRE, FARACRL T

void at cmd parse(at cmd src t cmd src, const uint8 t *p data, uintlé_ t length)

{

AT CMD RSP DEF (cmd rsp);

s _at cmd env.cmd src = cmd src;

// Check parse cmd is allowed or not
if (AT CMD IN READY PARSE != s at cmd env.cmd state)

{
cmd rsp.error code = AT CMD ERR PARSE NOT ALLOWED;

at cmd execute cplt(&cmd rsp);
return;

else

s _at cmd env.cmd state = AT CMD IN PARSING;

// Check cmd input is integrity or not
if (!at cmd integrity check(p data, length, &s parse rlt))

LT © 2021 IR TR A A IR 22 7]
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{
cmd rsp.error code = AT CMD ERR INVALID INPUT;
at cmd execute cplt(&cmd rsp);
return;
}
// Get cmd parameters
at cmd args get (&s parse rlt);
// Get cmd Id
at cmd id get (&s parse rlt);
// Check cmd id is valid or not
if (AT CMD INVALID == s parse rlt.cmd id)
{
cmd rsp.error code = AT CMD ERR UNSUPPORTED CMD;
at cmd execute cplt(&cmd rsp) ;
return;
}
s at cmd env.cmd state = AT CMD IN WAITE EXECUTE;
}
[L= =]
4.2.3 $1{TAT Command5} N HBluetooth LE#{E

B’E: THEHEHRX Mgr libraries\at cmd.c

ZFR: at_cmd_schedule();

BLHLAT Command i 548 &, 4 AT AT Command, H.Command Handler A 9%, TR HEAT
Command & PERPAT RIS 3k $948 . RS R 84F . 47AT Command ME X% 44, N
Fuart_at_gap_name_set command handlerf& {15 % %

void at cmd schedule (void)
{
if (AT CMD IN WAITE EXECUTE == s at cmd env.cmd state)
{
s_at cmd env.cmd state = AT CMD IN EXECUTING;
if (s_at cmd env.p cmd attr[s parse rlt.cmd idx].cmd handler)
{
if (s _at cmd env.cmd time cb)
{
s _at cmd env.cmd time cb();
}
s _at cmd env.p cmd attr([s parse rlt.cmd idx].cmd handler (&s parse rlt);
}
elise
{
JEAUITAR © 2021 SIINTHE RSB AR A IR A 7 12
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AT CMD RSP DEF (cmd rsp) ;

cmd_rsp.error_code = AT_CMD_ERR_NO_CMD_HANDLER;

at cmd execute cplt(&cmd rsp);

B’1E: THEHF FMuser app\at cmd handler.c
ZFR: uart_at_gap_name_set();

Bk 4 AR I T B

void uart at gap name set(at cmd parse t *p cmd param)
{
AT CMD RSP _DEF (cmd_rsp) ;

sdk err t error code;
uint32 t index;
if (2 != p cmd param->arg count)

{
cmd_rsp.error code = AT CMD ERR INVALID PARAM;
}

else

{

if (at cmd decimal num check(&p cmd param->p buff[p cmd param->arg idx[0]],

p_cmd param->arg length[0], &index))

error code = ble gap device name set((gap dev name write perm t)index,

&p _cmd param->p buff[p cmd param->arg idx[1]],p cmd param->arg length[1l]);

cmd rsp.error code = at cmd ble err convert (error code);

}

else

{

cmd rsp.error code AT CMD ERR INVALID PARAM;

if (AT _CMD_ERR NO ERROR == cmd rsp.error_ code)
{
cmd rsp.length = at cmd printf bush(cmd rsp.data,

at cmd execute cplt(&cmd rsp);

4.2.4 J3AT Commandi {TZE R E A Zlble to uart bufferd

BE: THEHEFX Mgr libraries\at cmd.c

LT © 2021 IR TR A A IR 22 7]
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ZFR: at_cmd_execute_cplt();

AT Command Handlerti 47 5¢ e, HRIEAT CommandPAT (IR (B8 B AL B,
Flemd_cplt_cb ¥4 AT Command$AT45 R 5 Able to uart buffer, HARMR LT

void at cmd execute cplt(at cmd rsp t *p cmd rsp)
{
uint8 t length = 0;

if (AT _CMD_ERR NO ERROR != p cmd rsp->error_code)
{
switch(p cmd rsp->error code)

{
case AT CMD ERR UNSUPPORTED CMD:

length = at cmd printf bush(at cmd rsp buff, "ERR: Unsupported AT CMD.");

break;

else

memcpy (at cmd rsp buff, p cmd rsp->data, p cmd rsp->length);
length = p cmd rsp->length;

at cmd rsp buff[length] = 0x0d;
at cmd rsp buff[length + 1] = 0x0a;
if (s_at cmd env.cmd cplt cb)
{
if (AT CMD SRC UART == s at cmd env.cmd src)

{

s_at cmd env.cmd cplt cb (AT CMD RSP DEST UART, at cmd rsp buff, length + 2);
}
else if (AT CMD SRC BLE == s at cmd env.cmd src)

{
s at cmd env.cmd cplt cb(AT CMD RSP DEST BLE, at cmd rsp buff, length + 2);

s at cmd env.cmd state = AT CMD IN READY PARSE;

B’1E: THEHEHF Fuser app\at cmd handler.c

ZFR: user_at_cmd_callback();

static void user at cmd callback(at cmd rsp dest t rsp dest, const uint8 t *p data,

FAUITE © 2021 IRYINTTC TR A% 00 A BR A 7] 14
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uint8 t length)
s curr rsp dest = rsp dest;

if (AT CMD RSP DEST UART == s curr rsp dest)
{

ble to uart buff data push(p data, length);
}
else if (AT CMD RSP DEST BLE == s curr rsp dest)
{

uart to ble buff data push(p data, length);

app_timer delete(&s_at cmd timing id);

4.2.5 iEEYRing Bufferdt & 1% #13E

B1E: THEHZX TMuser app\transport scheduler.c

Z R transport_schedule();

EW % Notify. MIEZECH BRIATIR T, #Ring Bufferdi A %4, N Jci2ELRing Buffer FIBHE, SR )G FRE
B E R AT K%

void transport schedule (void)
{

uintl6 t items avail

uintl6é t read len =0

// read data from s uart to ble buffer, then notify or write to peer.
if (transport flag cfm(GUS TX NTF ENABLE) && transport flag cfm(BLE TX CPLT) &&
transport flag cfm(BLE TX FLOW ON))

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

if (items_avail > 0)
{
read len = ring buffer read(&s uart to ble buffer, s ble tx data,

s mtu size - 3);
transport flag set (BLE TX CPLT, false);

if (BLE GAP ROLE PERIPHERAL == uart at curr gap role get())
{
gus_tx data send(0, s ble tx data, read len);
}
else if (BLE GAP ROLE CENTRAL == uart at curr gap role get())
{

gus c tx data send(0, s ble tx data, read len);
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// read data from s ble to uart buffer, then send to uart.

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

if (items avail > 0)
{
read len = ring buffer read(&s ble to uart buffer, s uart tx data,
ONCE_SEND DATA SIZE) ;

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

AU E © 2021 RYITTE TR B0 H RA R 16
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5§ BEN®ES

AR BRI T A S iEble_app_uart_atie iR, a0 E 2 L HIAT Command.

¥ H 7€ X AT CommandfiT 7 [JAT Command ID. AT Command. AT Command Length A JZAT Command
Handler?#s I 22AT Command @£, 4R )5 5 Command Handler

(0 35 8R:

AT Command & R AT fEBg 28 THEH X Fuser app\at cmd handler.c

“ P

i, M

ZHMTU AT Command” [P5IRU01F -

1.  fEat_cmd.h (fiT'SDK Folder\components\libraries\at cmd) HJat_cmd_id_t&5 A iR
0BT 75 FEJAT Command 1D

2. EARRLHEEHTAT Command B ESR, AT T IFIAT Command /(s B8 Il & s_at_cmd_attr_table™ .
AT Command J& 1t 3 357 J5 a1 N B :

static at cmd attr t s at cmd attr table[]

{
{AT _CMD INVALID,
{AT CMD TEST,
{AT CMD VERSION GET,
{AT CMD RESET,
{AT CMD BAUD SET,
{AT CMD ADDR GET,
{AT CMD GAP ROLE GET,
{AT CMD GAP ROLE_ SET,
{AT CMD GAP NAME GET,
{AT CMD GAP NAME SET,
{AT CMD ADV_PARAM SET,
{AT CMD ADV_START,
{AT CMD ADV_STOP,
{AT CMD SCAN PARAM SET,
{AT CMD SCAN START,
{AT CMD SCAN STOP,
{AT CMD CONN_PARAM SET,
{AT CMD CONN INIT,
{AT CMD CONN_CANCEL,
{AT_CMD DISCONN,
{AT_CMD_MTU_ EXCHANGE,
}i

nn
’

"TEST",
"VERSION?",
"RESET",
"BAUD=",
"ADDR?",
"GAP_ROLE?",
"GAP ROLE=",
"GAP NAME?",
"GAP NAME=",
"ADV_PARAM=",
"ADV_START",
"ADV_STOP",
"SCAN_ PARAM=",
"SCAN START",
"SCAN STOP",
"CONN_PARAM=",
"CONN_INIT=",
"CONN_CANCEL",
"DISCONN",
"MTU_EXC",

NULL},

uart at test},

uart at version get},
uart at app reset},

uart at baud set},

uart at bd addr get},
uart at gap role get},
uart at gap role set},
uart at gap name get},
uart at gap name set},
uart at adv param set},
uart at adv_start},

uart at adv stop},

uart at scan param set},
uart at scan start},
uart at scan stop},

uart at conn param set},
uart at conn init},

uart at conn cancle},
uart at disconnect},

uart_at mtu_exchange},

[ 354 RR:
DR ACHS Ay B BE AR AL

3. SZIAT Command Handler.
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void uart at mtu exchange(at cmd parse t *p cmd param)
{
AT CMD RSP DEF (cmd rsp);

sdk err t error code;

error code = ble gattc mtu exchange (0) ;

cmd rsp.error code = at cmd ble err convert (error code);

if (AT CMD ERR NO ERROR != cmd rsp.error code)
{

at cmd execute cplt(&cmd rsp) ;

FEAUITE © 2021 FEYITTIC TR A BR 2 7]
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6 F Do) &
6.1 X EGAPABLIN
EPIE L
15 FJ AT Command 15 & GAP i 4 21K
I 243 Bt
1 FAT Command % B GAPFI T, 25 W4 A ALT-STANDBYIRZS, W RES S EUS B GAPA 11 L .

VOSEipIRTS
FIFAT Command 1% B GAP A (AT, i {R 1% % 4k T STANDBYIRZS
6.2 R EREFEERM
(PR
i FHAT Command 14 & #2415 5 R I
i) 5 43 Hr
i AT Command i3 B % &5 S, W NGAPA . GAPHAFREE, FLAT Commandff] “=” JGAIRER
=H .
AbFRTT I
WE &S AN, AT Commandff] “=7 JE R4 EH#.

6.3 {& FHGRUart{£ AT Commandft, 327N T

EFEP%
18 FH GRUartf£ 4 AT Commandf, RN TR
i) 7853

AT Commandld “\r\n” &5)E, {3 FGRUart/E AT Commandif, TJEERZJIE “Newline” .
PR T vk
{E4% FHGRUart{Z AT Commandi}, ‘&% “Newline” .
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W%
7 Mi®R
7.1ATIES &
ble_app_uart_atz~ ¥ K& FIATFE &R W T Fis:
£ 7-1ATIES %
ATIES
AT Command ik iR [E]{& 25451
il
AT AT:TEST MARATIE A ThAE 2 B IEH IR [HOK AT:TEST
FRA AT:VERSION? IR AS . IR Al f A AT:VERSION?
HE A% | AT:RESET HE RS, - AT:RESET
WE R AR [5lOK
AT:BAUD=
BEFR NEW_VALUE: JRFZEMIME, BUE | JRJMGRIBIERR: Invalid | AT:BAUD=4900
<NEW_VALUE>
Ju [# >4[0,2000000] parameters.
FRINIR 5] 2% Hbtik
&bt | AT:ADDR? IR % Hu ik o RIMTE W &IEEIR | AT:ADDR?
[
IR 6] £ 5
H.: NONE. OBSERVEI
BROADCASTER.
AT:GAP_ROLE? RECE &R A EER. AT:GAP_ROLE?
CENTRAL.
PERIPHERAL.
GAPA {1
ALL
S % iR Al OK
wE BT,
AT:GAP_ROLE= 2R [F]ERR:
NEW_ROLE: &EM &M, Al AT:GAP_ROLE=0
<NEW_ROLE> Command request is
1%&{HAN,n,0,0,B,b,C,c,P.p,A,a-
not allowed.
R IhIR A 4% 4
AT:GAP_NAME? FREUK &4 SeMGR A4S 1% AT:GAP_NAME?
EPS)
WERES,
GAP% R , - -
Sall INDEX: #4419 SRR, HUEYS | o3 ok
AT:GAP_NAME=<INDEX, .
- 410,41 KGR M R4S 1R AT:GAP_NAME=1,Goodix
NEW_NAME> P e i
o IRIREERCAIDE AR
o 2RINEERINEAEASNIE
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B %

ATIES 2

gg

AT Command

AT:ADV_PARAM=
<ADV_INTERVAL,

ADV_DURATION>

ik

AT:ADV_START

AT:ADV_STOP

AT:SCAN_PARAM=
<SCAN_INTERVAL,

SCAN_DURATION>

EEEi ]

AT:SCAN_START

AT:SCAN_STOP

pUCE:2 AT:CONN_PARAM=

Py REE

o 3FRINEERGINE HAOGIE
(MITMD
o AFRREERSINE HANE (secure

connectisns)
NEW_NAME: HE X %4,
wHEITHESH.
ADV_INTERVAL: | #E[d]
B, Lh0.625 msAyHify, HUETEH

N> 32,
IR [F10K
ADV_DURATION: J &K, Ll10
JIBGR [0 FH 87
ms AL, (E O RoRHrE: e
W Bhost el . IRy
HIR RIS, HUEE
J9[1,18000]; 7 M & i 7 EE A
i, HUETE R A[1,128].
AR 50K
Far 4. RIS [B] KR oL 1%
58
IR B 0K
21k %, FTEGR B FH B 4 15
(s
W EARMSH

SCAN_INTERVAL: $94[A]

%, LL0.625 msyHifr, HUEYER | IhiR[EloK

“H[4,16384]. R R I %
SCAN_DURATION: F3##it EP5)
K, 110.625 ms Ay Hfi, HUEVEH
4[1,65535]
BRI 1Al 0K
AWEERE P SRR [ AR R4 1%
=
FIyiR [AlOK
{5 1B SR JUCI [E] K A 1%
(B!
WEEERSH. JZy i 510K

2451

AT:ADV_PARAM=80,0

AT:ADV_START

AT:ADV_STOP

AT:SCAN_PARAM=

176,1000

AT:SCAN_START

AT:SCAN_STOP

AT:CONN_PARAM=
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B %

ATHES

i)

AT Command

<CONN_INTERVAL,
CONN_LATENCY,

CONN_SUP_TIMEOUT>

AT:CONN_INIT=

AT:CONN_CANCEL

5[pEs AT:DISCONN

ZHMTU | AT:MTU_EXC

7.2 Error Codei¥fi#

i

CONN_INTERVAL: ZEHEAFE, HL

HYu HA4(6,3200] .

CONN_LATENCY: AJLLZ.
I P T2 e SR, B Y

Fil< (CONN_SUP_TIMEOUT/

CONN_INTERVAL) -1

CONN_SUP_TIMEOUT:

PN, HUE T

°~[10,3200].

(EIs ;N

WiIFiER .

ZHMTU.

IREME

RJGCR [ R 1R

= H

oy

DREIpS
[5]CONNECTED
IR [B] A R FR

Y=

AR [F]OK
S IBCIR (2] A 9 4 %
B

=

o

IR
[7]DISCONNECTED

SRIGCIR [ B %

= 5

SR

IR [EIMTUAE
TR B B 1
(s

1§ F AT Command} 2 MR B 1451715 5. (Error Code) W N &R~

&R
AT_CMD_ERR_INVALID_INPUT
AT_CMD_ERR_UNSUPPORTED_CMD

AT_CMD_ERR_PARSE_NOT_ALLOWED

AT_CMD_ERR_CMD_REQ_ALLOWED

%% 7-2 Error Codei¥f#

iy

LPNES
AP IATER &

AT Commandib T A Al fRTIRAS
AT RAME SOVF, R EGAPA GRS, FFEAMPIRASANSTANDBY, IR [A]

ZH IR

2451

12,5,3200

AT:CONN_INIT=

AT:CONN_CANCEL

AT:DISCONN

AT:MTU_EXC
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B R
AT_CMD_ERR_NO_CMD_HANDLER AT Command Handler Ay Z= i} iR [F1Z 45 1%
AT_CMD_ERR_INVALID_PARAM HIANIATIE S ST
AT_CMD_ERR_HAL_ERROR Hal Z B /R IR Rl 4R
AT_CMD_ERR_TIMEOUT ATHE A PAT B I
AT_CMD_ERR_OTHER_ERROR Ho AR
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