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1 XHEiAR
AR HLK-ESP32 AT #54

84
EE:

EIRE AR AL RIS

LETFE N Al AT $84 . Wi-Fi IThEg AT 84, TCP/IP #HZ<H) AT 84

HLK-ESP32 AT BRINE F UART 1 ik
GPIO16 N RXD, GPIO17 N TXD.
GPIOI4 K RTS, GPIO15 N CTS.

AT 382, WEAFE LT

WG BBOAS I UART 0 FTER, UART 0 JyIR)RAR A USB #2H.

2 $RLULAA

AT 48401 LA4H 43 N DU FhE 7Y .

Eapit| ERR oY ﬁt

MARFE L | AT+<xO=2 Zan AT Z AT E R ETRSHSH UL L BUE IR .

BUFES | AT+HO? @mvm?LE%ﬁMémﬁ

WEIES | AT+Co=<+> | ZmPATRER " Bx XHIZH1E.

HATIES | ATHOO ?m7%?&ﬁx&mmﬂﬁ$&%mﬁﬁﬁ$ﬂﬁmw
tio

PR

« NERR AT Fa A% bk 4 PR &,

o [ ] ESWNABEE, NNIETEE AT

o fERAXN G| 5 RRNTFRFEEIE string, Hltn: AT+CWSAP="ESP756290”, "21030826”, 1, 4
o BOANBRE RN 115200,

« AT 82K, I HUARIEHATRE R (CR LP)
3 AT ERliE 2 A iiEA
3.1 &4t AT 54 —%
4 iR
AT WX AT JE3h
AT+RST H R R
AT+GMR A RAAE
AT+GSLP it N Deep-sleep iz
ATE PiE N EIRTRP)i 2
AT+RESTORE WEW JRE
AT+UART UART fit &
AT+UART_CUR UART 47 Il i i 2
AT+UART DEF UART BLINECE, {#17ZF] Flash
AT+SLEEP % E sleep i
AT+SYSRAM HWYTHTE SR RAM K /h
AT+FS ARG AR
3.2 SLal AT 54-Hk



3.2.1 AT—llL AT 530

AT

OK

3.2.2 AT+RST—H Ja it

AT+RST

OK

A4 4 K5 (W) AT+RST) B, A ATl E)E .

M ARGAT busy RN, WEfE 84 AT+RST, RS04 “will force to restart!ll”, JIf
BiGE =

3.2.3 AT+GMR—& il A5 B

AT+GMR

<AT version info>
<SDK version info>

<compile time>

OK

<AT version info>: AT fRAE B
<SDK version info>: SDK Az A/ &
<compile time>: ZwiF A B [A]

3.2.4 AT+GSLP—j \ Deep-sleep iz

AT+GSLP=<time>

<time>

QoK

<time>: % ESP32 IR <, #fi. Zfb. ESP32 HAEMRIRUCEN KJ5 HBIMeE.

3.2.5 ATE—JI < [ml 2 Tl fg

ATE

OK

ATEQ: %M [l 2 ATEL: 4T7T[H1

3.2.6 AT+RESTORE—IKE ] & &




PATIES AT+RESTORE
] J87 OK

WEH | RE  RHERRFTATRTE] Flash BY247 - WENBINS -
WEH | wE=FELE 2E -

3.2.7 AT*UART—UART it &
[@deprecated] AFES AN (E B > ZiYf#E F§ AT+UART_CUR =% AT+UART_DEF {t#.

R -
AT+UART=<baudrate>,<databits>,<stopbits>,<pa
rity>,<flow control>

IS -
AT+UART?

+UART:<baudrate>,<databits>,<stopbits>,<par
ity>,<flow control>

OK

EIIR[EIEYE UART SCRR2E(E - BT $ho i
MK - UART KB SIREHEA —EiRE
EEFERE -

OK

« <baudrate> : UART Ji7f5%
. <databits> : EHE{r

» 51 5 bit £HEfr
» 6 6 bit ZHEAr
v 71 7 bit IR
» 8 : 8 bit K7IEfr
. <stopbits> : {5 [|-fir
» 11 bit {F 11z
» 2 1 1.5bit 1% 1kfir
» 3 2 bit {F (R
.« <parity> : R5&Ar
» 0 : None
» 1:0dd
» 2 Even
. <flow control> : Ji{%
» 0 AHEAERE
» 1 figE RTS
» 21 fi5E CTS
» 3 : [FrH{#EE RTS #1 CTS

o RIEERAFAE NVS X E#H BRG] B -
o [ RORIERR ERE(F SORPAE ¢
» 1015 7y UARTO CTS

» 1014 3/ UARTO RTS
o WRRER TFRSEE 80 ~ 5000000

AT+UART=115200,8,1,0,3

3.2.8 AT+UART_CUR—ik%'E UART LFilGHTi%E - HrFE] Flash



iR
AT+UART_CUR?

R -
AT+UART_CUR=<baudrate>,<databits>,<stopbits>
,<parity>,<flow control>

+UART_CUR:<baudrate>,<databits>,<stopbits>,
<parity>,<flow control>

OK
IR AT UART SCRR24E(E - T $ho i

MK - UART K5 SIREHEA —EiRE
EIEHIE -

OK

« <baudrate> : UART %
« <databits> : EfEfr

5 bit £4E(r

6 bit £4E(r
» 7 1 7 bit ZHEAL
» 8 : 8 bit ZZHEAL

. <stopbits> : {5 |Ffir
» 101 bit 2 (i
» 2 1 1.5 bit {2 1z
» 31 2bit {F [Ffir

. <parity> : F9&Ar

» 0 : None
» 1:0dd

» 5
» 6

» 2 Even
. <flow control> : Jif%
UNES e
ffigE RTS
» 2 [#igE CTS

> 3 @ [FINfERE RTS A1 CTS

» 0
» 1

o REBEDMREFE flash o
o [ ARSI SRR
» 1015 /7 UARTO CTS

» 1014 75 UARTO RTS
+ R R ¢ 80 ~ 5000000

AT+UART_CUR=115200,8,1,0,3

3.2.9 AT+UART_DEF—i & UART &, f&{7%] Flash

S
AT+UART_DEF?

WHEES
AT+UART_DEF=<baudrate>,<databits>,<stopbits>
,<parity>,<flow control>

+UART_DEF:<baudrate>,<databits>,<stopbits>,
<parity>,<flow control>
OK

OK

. <baudrate> : UART 75
« <databits> : E¥E{r

5 bit 2B
6 bit s
7 bit i

8 bit £z

» 5
» 6
» 7

» 8




<stopbits> : {F [[-fir
v 101 bit {F 1Bz

» 21 1.5bit {F -1
» 3:2bit = [-fir
<parity> : RIG(ir

» 0 : None

» 1:0dd

» 2 Even

<flow control> : iz
v 00 AERETRIE

» 1 f#HEE RTS

» 2 f#HEE CTS

» 3 : [EIRJ{HEE RTS Ml CTS

o AWERHEEE NVS X S0 F S 4% -
o f3 FIRPERR SRR SRR

» 1015 7 UARTO CTS

» 1014 7 UARTO RTS
. ORFRRE LRETHE 80 ~ 5000000

AT+UART_DEF=115200,8,1,0,3

3.2.10 AT+SLEEP—iX & sleep 15 :{

WEES
AT+SLEEP=<sleep mode>

OK

<sleep mode> :

v 0 AR FRARAEE
» 1 : Modem-sleep &z

AT+SLEEP=0

3.2.11 AT+SYSRAM—5 i) 24 Rij il 4 RAM K /)

AT+SYSRAM?

+SYSRAM:<remaining RAM size>

OK

<remaining RAM size> : YRl RAM K /N> BBz @ 52770

AT+SYSRAM?
+SYSRAM: 148408

OK




4.1. Fat Wi-Fi Thgg AT 84 — 3%

AT+CWMODE BE Wi-Fi B (STA/AP/STA+AP)
AT+CWJAP AP
AT+CWLAPOPT WHE AT+CWLAP f54 FH4s S0 s 1
AT+CWLAP MG AP {55
AT+CWQAP 5 AP Wit
AT+CWSAP #H ESP32 SoftAP fil®
AT+CWLIF RIUER:S] ESP32 SoftAP ) Station HIfEE
AT+CWDHCP #H DHCP
AT+CWDHCPS WH ESP32 SoftAP DHCP #fitft) IP i, f#47%] Flash
AT+CWAUTOCONN WE LRI AshiEs AP
AT+CWSTARTSMART I SmartConfig
AT+CWSTOPSMART f&# 1k SmartConfig
AT+WPS #WHE WPS Tifg
AT+CWHOSTNAME B® ESP32 station F:HLAHR
AT+MDNS MDNS i

4.2. HAili Wi-Fi Diie

4.2.1.

AT a4k

AT+CWMODE—# & Wi-Fi }iz{ (Station/SoftAP/Station+SoftAP)

MK FE 2
AT+CWMODE=?

A4
AT+CWMODE?

IiRg. A ESP32 AT Wi-Fi Bzt

WEES:
AT+CWMODE=<mode>
iRt %H ESP32 H4uT Wi-Fi .

OK

+CWMODE:<mode> {417 | +CWMODE:<mode>

OK

OK

<mode>:

» 1. Station iz
» 2: SoftAP #z{

v 0: & WIFi #25X, I H ¢ WIFi RF *

» 3: SoftAP+Station =\,

A ERRAFAE NVS X,

AT+CWMODE=3




4.22. AT+CWJAP—%E#: AP

= WEES
AT+CWJAP? AT+CWJAP=<ssid>,<pwd>[,<bssid>]
THAE © 751 ESP32 Station B AP (S 4. - | THEE @ %% ESP32 Station ZEiE#2117 AP -

OK

+CWJAP:<ssid>,<bssid>,<channel>,<rssi> Eire
OK +CWJAP:<error code>
ERROR

- <ssid>: H#x AP Y SSID
« <pwd> @ ZLE; K- 64 =271 ASCII
. [<bssid>] : E#: AP iy MAC #hl > —f% FHTHES

. <ssid> | SHFHBEL » AP £ SSID “ SSID #H[EIH AP (155
. <bssid> : AP fJ MAC i + <error code> : ({LfitZ% > JEAAISE)
<channel> : (== v 1 EREERS
» 2 IR
<rssi> ! (5558 v 3 HUAE] HiR AP
v 4 ERR

v HAME  RAEER
SUEBEETFS Station 55 > 7 SSID 5%
password I EHEERGS - I, o 8 \ B
T ATITIE X HEFRFE N LR -

/I If ESP32 station connects to an AP, it will prompt messages:
WIFI CONNECTED

WIFI GOT IP

/I If the WiFi connection ends, it will prompt messages:

WIFI DISCONNECT

A ERPRFAE NVS X

AT+CWJAP="abc","0123456789"
B0 > Hir AP 1) SSID 2y "ab\,c" > password 2y "0123456789"\" » NIF5<40T :
AT+CWJAP="ab\\\,c","0123456789\"\\"

MEAEZ1 AP 1y SSID #97y "abc" - A3 BSSID i Hix AP :
AT+CWJAP="abc","0123456789","ca:d7:19:d8:a6:44"

4.2.3. AT+CWLAPOPT—iE CWLAP #5418 i

AT+CWLAPOPT=<sort_enable>,<mask>

OK

+ <sort_enable> : 5% AT+CWLAP {714 52 75 18 5 5581 RSSI EHHF -
v 0 AHER
v 1t JyfRIE RSSIHERE
« <mask> 1 WIRL bit 7 1> NFES AT+CWLAP F93Ti 45 R B2 B M » R bit #5540 > TIAE




o BT

v bit 0 : % EH AT+CWLAP fyiTfst
v bit 1 : %E AT+CWLAP A 45 L2 TR <ssid>
v bit2 1 {%E AT+CWLAP [y 545 24 R <rssi>

v bit 3 : %E AT+CWLAP HYFT1# 45 24 ior <mac>

v bit4 : %E AT+CWLAP fyHiEg5 2 & B R <channel>

HESDER <ecn>

AT+CWLAPOPT=1,31

AR R B RATE S -

B —NSEN 1 FoRESHEE F ATHCWLAP {54 HfifE 7R (555845 RSSI{EET
% AN 31 0 B OXTF » For <mask> (YHHSS bit 2ESE N 1 [GENEME FJ ATHCWLAP 455 »

4.2.4. AT+CWLAP—IIH4/i7] FIA) AP

WEES

AT+CWLAP=<ssid>[,<mac>,<channel>]

THAE * FIBIHRF SR E T AP -

TS
AT+CWLAP
DA © SISIHLAT AT PR AP -

OK

+CWLAP:<ecn>,<ssid>,<rssi>,<mac>,<channel>

+CWLAP:<ecn>,<ssid>,<rssi>,<mac>,<channel>

OK

<ecn> : % J7=

» 0: OPEN
» 1: WEP

» 2 WPA_PSK

» 3: WPA2_PSK

» 41 WPA_WPA2_PSK

.« <ssid>: FRFHSAL > AP Y SSID

<rssi> : {5558E

[<channel>] (#HESE) : (5ES

» 5 WPA2_Enterprise ( EIA AT /° SR EREFH I AP)

« [<mac>] CGEHZE) @ FRFHSE - AP ) MAC ik

AT+CWLAP="WiFi","ca:d7:19:d8:a6:44",6

s EE IS E SSID /Y AP ¢
AT+CWLAP="WiFi"

4.25. AT+CWQAP—IiTT5 AP [fiEHz

AT+CWQAP

OK

4.26. AT+CWSAP—JLE ESP32 SoftAP 4§

EIFIES
AT+CWSAP?

DhfE : 7514 ESP32 SoftAP HyETFI S -

WS
AT+CWSAP=<ssid>,<pwd>,<chl>,<ecn>[,<max
conn>][,<ssid hidden>]

THEE : L& ESP32 SoftAP Y4 -




+CWSAP:<ssid>,<pwd>,<chl>,<ecn>,<max
conn>,<ssid hidden> OK
OK

. <ssid>: FRFHSEL > B2 AR

- <pwd>: FRFHRSE > B KAEERE - 8 ~ 64 517 ASCII
<chl> : @S
<ecn> : fii# J7= » A S WEP

» 0 : OPEN
» 21 WPA_PSK
» 3: WPA2_PSK

» 41 WPA_WPA2_PSK
« [<max conn>] (EESE) : % A ESP32 SoftAP (1934 Station ¥7 H » HUESHEE [1, 10] -
« [<ssid hidden>] (#EEZH)  BiAH 0> JIE | #% ESP32 SoftAP SSID -

» 0: [ §&SSID

» 1 AN SSID

)

\)

.« KIFERFE] NVS & -
« KIS {UE SoftAP fEATTIEEHARY »

AT+CWSAP="ESP32","1234567890",5,3

4.27. AT+CWLIF—##f]i%H: 3] ESP32 SoftAP [ Station {5 5

AT+CWLIF

+CWLIF:<ip addr>,<mac>
OK

. <ip addr> : y£#%%I] ESP32 SoftAP [/ Station IP i}
. <mac> : EREF] ESP32 SoftAP 1y Station MAC Ml

A% TEEWRE IP > (1 H1E ESP32 SoftAP fili% A Station DHCP ST FAL «

4.28. AT+CWDHCP—ix#& DHCP

WEES
AT+CWDHCP=<operate>,<mode>
ThEE © 1&& DHCP -

HIFFES -
AT+CWDHCP?

+CWDHCP:<enable>
OK

OK

<enable>: DHCP Z & {#igE
« <operate>:

« Bit0: e
» 0 : Station DHCP 4 [4] =
» 1 : Station DHCP J15 . <mode> :
Bit1 :

» Bit0 : Station DHCP
» 0 : SoftAP DHCP 4:[i] » Bit1 : SoftAP DHCP

» 1 : SoftAP DHCP }f /2

R EIRIFE] NVS X -




- RREHRCSRERS IPHIES (AT+CIPSTA Z2515IH1 AT+CIPAP Z5151)) EAHF -

» B DHCP » NI IP 3
» {FEHA 1P Il DHCP 4314 :

» DURIEHYIRENAE -

AT+CWDHCP=1,1

{#igE Station DHCP » 4[15.]5 DHCP mode /7 2 » ¥ DHCP mode /y 3 -
AT+CWDHCP=0,2

#EE SoftAP DHCP » #1825 DHCP mode 7 3 > Il]E{ DHCP mode 7 1 -

4.29. AT+CWDHCPS—iXE ESP32 SoftAP DHCP 4rfiLi IP i, {&f7%] Flash

WEIES

eSS -
HIIRS AT+CWDHCPS=<enable> <lease>, <start IP>,<end IP>
AT+CWDHCPS?

IRE © 1% & ESP32 SoftAP DHCP fii%525 43Hichy IP SE ©

+CWDHCPS:<lease>,<start IP>,<end IP>
OK

OK

« <enable>:
» 0 BRREE IPTEE - IREEOAE - [5ESE EHREE
v EREIRE IPSEE ) EES WIS

« <lease> : fHZYMI[H] » Afir 43l - EUESEE [1, 2880]

. <startIP>: DHCP fR%588 IP JHif9#Ess IP

.« <end IP>: DHCP k%25 IP HAv4s i IP

- ABERFEINVS X -

« IS LZHE ESP32 SoftAP HHE{HEEE - HIJT/S DHCP HYIEM ME A - &R IP SEEL1S ESP32
SoftAP f£[F] — B -

AT+CWDHCPS=1,3,"192.168.4.10","192.168.4.15"
e
AT+CWDHCPS=0 //5#% 4% » MBIl (E

4.2.10. AT+CWAUTOCONN— FH 27 HahiEd: AP

AT+CWAUTOCONN=<enable>

OK

<enable> :

v 0 BHUR HaERE AP

v 1 B EEhERE AP
ESP32 Station Bki\ FH1 HE%ER AP -

R BERFE] NVS B, -

AT+CWAUTOCONN=1




4.2.11. AT+CWSTARTSMART—H /3 SmartConfig

WEES MATITIRS -
AT+CWSTARTSMART=<type> AT+CWSTARTSMART

IHEE ¢ B35 © 28U SmartConfig - IHEE © JF)2 ESP-TOUCH+AIrKiss SEZfE «

OK OK

<type> :

» 1 : ESP-TOUCH none
» 2 1 AirKiss

» 3 : ESP-TOUCH+AIrKiss

SmartConfig ZEFEI R T HIHR RS EAT

smartconfig type: <type> // AIRKISS, ESPTOUCH or UNKNOWN
Smart get wifi info /I got SSID and password

ssid:<AP's SSID>

password:<AP's password>

/I ESP32 will try to connect to the AP

WIFI CONNECTED

WIFI GOT IP

smartconfig connected wifi  // if the connection failed, it will prompt "smartconfig connect fail"

« FpPAILlZ% ESP-TOUCH 451 >k T f# SmartConfig Y140/ M4
« X SZF#E ESP32 # Station 0T A -

. 3¥E Smart get wifi info #51 SmartConfig FRIFRELE] AP (Z5 > 7 J5 ESP32 22iRi%E8: AP > $TE]
PERETER -

- JHHE smartconfig connected wifi TR TEREE] AP » LRI DLE B AT+CWSTOPSMART {2 1k
SmartConfig B {T{THAMES - J35E > 1F SmartConfig 2577 17T HAES -

AT+CWMODE=1
AT+CWSTARTSMART=3

4.2.12. AT+CWSTOPSMART—/% 1: SmartConfig

AT+CWSTOPSMART

OK

Fit SmartConfig fTh 57 » #i% 18 F AT+CWSTOPSMART F:irbHus 5 FHIINTE »

AT+CWSTOPSMART

4.2.13. AT+WPS—ik & WPS TjiE

AT+WPS=<enable>

OK

<enable> :



http://espressif.com/zh-hans/support/download/documents?keys=ESP8266+ESP-TOUCH+%E7%94%A8%E6%88%B7%E6%8C%87%E5%8D%97&field_technology_tid%5B%5D=20

v 1 JF/E PBC 2RIy WPS
» 0 : %3] PBC 2:AIfy WPS

- WPS gE/i{E ESP32 Station (#4845 T A -
- WPS A 5255 WEP il 75 -

AT+CWMODE=1
AT+WPS=1

4.2.14. AT+CWHOSTNAME—iX & Station [ FHL 4K *

OK

IS WHEES

AT+CWHOSTNAME? AT+CWHOSTNAME=<hostname>

IhEE ¢ ik ESP32 Station 1Y EHZHE © IHEE © 1&E ESP32 Station 19 ALK -
+CWHOSTNAME:<host name> IS av ]

OK OK

AEEA(HEE ESP32 Station f5iz( - NIJK[H] 4R (FgE ESP32 station &t > MIEET
+CWHOSTNAME:<null> ERROR

<hostname> : THLHFK » f K HF 32 7791

© KREANRFE] Flash > HEEHKEEIME

« ESP32 Station BLARY FALLLFRN “ESP_MAC Hihk{& 3 N5 « Bl »
+CWHOSTNAME:<ESP_A378DA> -

AT+CWMODE=3
AT+CWHOSTNAME="my_test"

4.2.15. AT+MDNS—i% & MDNS Djig *

AT+MDNS=<enable>, <interface>,<hostname>,<service_name>,<port>

<enable> :

» 11 JF)= MDNS I8t - [G4:SFREIHEE

» 0 : 5[] MDNS IfAE > [64: 58 EHRHEE
<interface> :

» 1 : station

» 2 softAP

<hostname> : MDNS F #1441k

<service_name> : MDNS [z 35 #%5 » ZHRLUNRIZ A
<port> : MDNS A %51 [

<hostname> f{I <service_name> MEEf & HAMFFR TR (Bl . 755 ) -

AT+MDNS=1,1,"espressif","_iot",8080

e
AT+MDNS=0,1




TCP/IP % AT 54

5.1.

TCP/IP #54 —%%&

i
AT+CIPSTATUS
AT+CIPDOMAIN

AT+CIPDNS
AT+CIPSTAMAC
AT+CIPAPMAC
AT+CIPSTA
AT+CIPAP
AT+CIPSTART
AT+CIPSEND
AT+CIPSENDEX
AT+CIPCLOSE
AT+CIFSR
AT+CIPMUX

AT+CIPSERVER

AT+CIPSERVERMAXCONN

AT+CIPMODE

AT+SAVETRANSLINK

AT+CIPSTO

AT+CIUPDATE

AT+CIPDINFO

AT+CIPSNTPCFG

AT+CIPSNTPTIME

AT+PING

#i

Al W IER(E R
A T T RE

HiE X DNS Hi44s
WHE ESP32 Station ] MAC Mtk
#'E ESP32 SoftAP 1 MAC i
#'E ESP32 Station fJ IP il
B'E ESP32 SoftAP 1] IP Mtk
# 57 TCP i%Ef:, UDP fk¥fisi# SSL i&E#:
FOREHE, EFIWE K, sSFEERTR N0, MIAIEEE
M TCP/UDP/SSL 14
B A 1P il
BE L EHER
wHE TCP fikR%4s
WwHE TCP RS RVFMNE RIEREE
WE B
RAFIEALIERLF Flash
BEE ESP32 iy TCP Hiss &% a1
ik Wi-Fi TR
el WegHErS, +IPD S 4sxii (P Al H
WENIEA SNTP %%
2 SNTP i [i]

Ping RE



5.2. TCP/IP 84 ik

5.2.1. AT+CIPSTATUS—& ] WZiE#(E &

AT+CIPSTATUS

STATUS:<stat>
+CIPSTATUS:<link ID>,<type>,<remote IP>,<remote port>,<local port>,<tetype>

. <stat> : ESP32 Station 3 [IAVRZ

» 2 1 ESP32 Station EERE AP > $£15 IP ikl
» 3 : ESP32 Station .2 17 TCP =¢ UDP £k
» 4 : ESP32 Station T 4% %82

» 5 : ESP32 Station Fi%#: AP
- <link ID>: {45 ERE ID (0 ~4) > T ZEERTE L
- <type>: FRFHE UL "TCP" =7 "UDP"
« <remote IP> : ZRFH » il IP Hbhk
« <remote port> : HtlmlE CI{E
- <local port> : ESP32 At [1{H
. <tetype>:
» 0 ESP32 {EH % Fl
» 1: ESP32 {ElfRs5as

5.2.2. AT+CIPDOMAIN—Ik % i tr Thhe

AT+CIPDOMAIN=<domain name>

+CIPDOMAIN:<IP address>
OK

HEH
ERROR

<domain name> : {EHfiENTHIIK

AT+CWMODE=1 // set Station mode
AT+CWJAP="SSID","password" /I access to the internet
AT+CIPDOMAIN="iot.espressif.cn" // DNS function




5.2.3. AT+CIPDNS— HE X DNS J%5 2%

ThRE - EiYATE AHT DNS fRssas THRE © K& HE X DNS k3528
wigfES WESES
AT+CIPDNS? AT+CIPDNS=<enable>[,<DNS server0>,<DNS server1>]

+CIPDNS:<DNS server0>

[+CIPDNS:<DNS server1>] OK
OK

. <enable>:
» 0 AMfifigE B7E X DNS %583

» 11 {HEE HE X DNS %8 -
. <DNS server0> : & —/> DNS R555% » o] N

. <DNS server1>: &5 —/~ DNS 3558 » A/ -

- AWEIHRAE flash -
- Y454 AT+CIPDNS=1 (HHEE(HAE (5 E X DNS 558 » {ERH5 <DNS server> 247) -+ JIBRIALE
F "208.67.222.222" £} DNS Jiz 5528 -

« YWTFF54 AT+CIPDNS=0 (EIA{#HEEE HE X DNS fiZ55s ) > MIERIAE FH "208.67.222.222" {E) DNS fig
%28 o EH » ESERISHES X OHFET - DNS R85 mIaEAE RIS fHas IVHCE F L -

AT+CIPDNS=1,"208.67.220.220"

5.2.4. AT+CIPSTAMAC—iX#E ESP32 Station # 1] MAC il

IS
AT+CIPSTAMAC?

WESES
AT+CIPSTAMAC=<mac>
IhfE & ESP32 Station 1Y MAC
HE o

+CIPSTAMAC:<mac>

OK

IhEE © 1% E ESP32 Station 1y MAC #iii -

OK

<mac> : FEFHRZ% > ESP32 Station 1Y MAC i

© RIRELRFE NVS I -

- ESP32 SoftAP 71 Station 1y MAC ik 3 AHIE » 1577 KB [F — MAC Hfthk -

- ESP32 MAC 155 — M1 bit 0 AEES 1> Bldn - MAC HibE eI LU "ar..." HAEE "15:..." -
- FF:FF:FF:FF:FF:FF f{ 00:00:00:00:00:00 j % MAC » Tk fT1T%E -

AT+CIPSTAMAC="18:fe:35:98:d3:7b"




5.2.5. AT+CIPAPMAC—ix%# ESP32 SoftAP (1] MAC il

IS
AT+CIPAPMAC?

WEIES
AT+CIPAPMAC=<mac>
JRE © &1l ESP32 SoftAP 1y MAC it

HE IhEE ¢ 1% e ESP32 SoftAP 1y MAC ik -

+CIPAPMAC:<mac>
OK

OK

<mac> : %ﬁ?%?ﬁ}ﬁj{ » ESP32 SoftAP #J MAC i

© ARERGR NVS X -

- ESP32 SoftAP I Station ] MAC stk HAHIE - 1577 E ) [F — MAC stk -

« ESP32 MAC Hihil-55 —/NF=715#9 bit 0 ANEES 1 Bl » MAC Sk afUH "18:.. " {EAEE Sy "5:..."
» FF:FF:FF:FF:FF:FF %1 00:00:00:00:00:00 5 JE;%A MAC » A8t {T1TI5E -

AT+CIPAPMAC="1a:fe:36:97:d5:7b"

5.2.6. AT+CIPSTA—iX & ESP32 Station ] IP ik

RS L a=ki=
AT+CIPSTA? AT+CIPSTA=<ip>[,<gateway>,<netmask>]
ThEE @ A1 ESP32 Station fY IP Hril- - IhiE ¢ % B ESP32 Station #Y IP #if: -

+CIPSTA:<ip>
OK

OK

« <ip>: FFH > ESP32 Station (17 IP Hirhik:
EE:

ESP32 Station IP 551% | AP 5 » A 0] DI ©

+ [<gateway>] : W43
« [<netmask>] : T ¥R

© ABEIRFEINVS &g -
« RiKEIES5%E DHCP #yf5< (AT+CWDHCP Z:45151) B AR

» BERAS P U DHCP 53]
» BEEEE DHCP » I IP 28

» DURIEHYIRENAE -

AT+CIPSTA="192.168.6.100","192.168.6.1","255.255.255.0"

5.2.7. AT+CIPAP—iX ¥ ESP32 SoftAP ] IP il

RS L a=ki=
AT+CIPAP? AT+CIPAP=<ip>[,<gateway>,<netmask>]
THEE © A1 ESP32 SoftAP Y IP Hiil: - IRE % E ESP32 SoftAP fy IP it -

+CIPAP:<ip>,<gateway>,<netmask>

OK

OK

. <ip>: FF5H > ESP32 SoftAP 7 IP ikl

[<gateway>] : 43




[<netmask>] : T piHEY

- ARERGFEINVS X -
» BERFAS IP o U] DHCP =]
» BEEEE DHCP » I IP T8

+ HANY SR C 2K 1P Mk -
» DURIEHYIREN A -

- KEEESS51%E DHCP #Yi54% (AT+CWDHCP £5131) B AH# N ©
AT+CIPAP="192.168.5.1","192.168.5.1","255.255.255.0"

5.2.8. AT+CIPSTART—# 37 TCP i##%, UDP f&#isl SSL 4z

% 77 TCP &%

TCP 1% (AT+CIPMUX=0) i : TCP %% (AT+CIPMUX=1) It :

AT+CIPSTART=<type>,<remote |IP>,<remote AT+CIPSTART=<link ID>,<type>,<remote
port>[,<TCP keep alive>] IP>,<remote port>[,<TCP keep alive>]

OK

- <link ID>: RIZEERE ID (0 ~ 4) - AT ZERERIFN

. <type>: FFH S - JERKAEL - "TCP", "UDP" = "SSL"

. <remote IP> : SFH SEY » il IP Kkt

« <remote port> : il (15

- [<TCP keep alive>] : TCP keep-alive {iTillinf[a] - ERINRHILLDIRE - X H TTIREIHSIEIIAE
» 0 @ 42[f] TCP keep-alive ThEE
» 1~7200 : (T [A] - Sz 1s

AT+CIPSTART="TCP","192.168.101.110",1000
HANESE T 3R 9 B AT {55 ) -

& 17 UDP (&

SR (AT+CIPMUX=1) If

AT+CIPSTART=<link ID>,<type>,<remote
IP>,<remote port>[,<UDP local port>,<UDP
mode>]

BB (AT+CIPMUX=0) i+ :

AT+CIPSTART=<type>,<remote IP>,<remote port>[,
(<UDP local port>),(<UDP mode>)]

OK

+ <link ID> : 24554 1D (0~ 4) - FITSAERA I
. <type> | FGHSLL - IO 5 “TCP", "UDP" 5 "SSL"

/I If the TCP connection is established, it will prompt message as below
[<link ID>,] CONNECT

/I'If the TCP connection ends, it will prompt message as below

[<link ID>] CLOSED

WG TCP ZEH] - TS keep-alive THAE
AT+CIPSTART="TCP","iot.espressif.cn",8000




« <remote IP> @ FERFHSEL > il IP bk

« <remote port> : Ll (15

+ [<UDP local port>] : UDP A [

- [<UDP mode>] : UDP f£#itg @1 » ZiE(E » A/ 0

» 01 WEIMHES - AEESURm BiR > BAMEN 0
Y EEES > SR — L 5 AR
2 WEIEES > il HAR

TR

{5 F§ <UDP mode> piZi45EE S <UDP local port> -

/I'If the UDP transmission is established, it will prompt message as below
[<link ID>,] CONNECT
/I'If the UDP transmission ends, it will prompt message as below

[<link ID>,] CLOSED

AT+CIPSTART="UDP","192.168.101.110",1000,1002,2

HHIESEE O AT 5 5E Al -

37 SSL ERE

-AT+CIPSTART=[<Iink ID>,]<type>,<remote IP>,<remote port>[,<TCP keep alive>]

OK

« <link ID>: {5542 ID (0~ 4) - HTZEBHIL
- <type>: FRFHSUL - AL "TCP", "UDP" =i "SSL"
<remote IP> : PS4y - izl IP sk
<remote port> : il 15
. [<TCP keep alive>] : TCP keep-alive itillict 5]  BR\SHIBLINEE  H & 171TIX BT IR ILINAE
» 0 @ 43[f] TCP keep-alive IfjgE
» 1~7200 : (i) - Sy 1s

/I'If the SSL connection is established, it will prompt message as below
[<link ID>,] CONNECT
/I If the SSL connection ends, it will prompt message as below

[<link ID>,] CLOSED

« SSL EW S ARSZER - REEA B 28NAFKES -
« EIN G SSL &R > JT 2 keep-alive ZHEE -

AT+CIPSTART="SSL","iot.espressif.cn",8443




5.2.9. AT+CIPSEND—Kis%#

WEES
1. BAYEREN : (+CIPMUX=0)
AT+CIPSEND=<length>

2. ZEPERS ¢ (+CIPMUX=1) PATITHES :
AT+CIPSEND=<link ID>,<length> AT+CIPSEND
3. WIHRE UDP L - m] DLSE i 1P Al 1 - ThRE © (EELREET » Friak A EdE -

AT+CIPSEND=[<link ID>,]<length>[,<remote
IP>,<remote port>]

ThAE © FERS B e Riiatny - IR B REHER K -

RIEIE KIS -

U 6 B (7] > » RETFERACE DI > 4
B I length 2 AR © [BIEBIR 2B % | i ABBGURIEEIE - AR K 2048 517
T R AT 5% - HHEEHIED. 20 ms RS -

TR TERESERENTT - e Ly N — L+ B SR AT 541
ERROR 2 - i+ UGB 0 1§ EOFR 1 DR
TR AT S -

A D IUETT BB B UL B T A -

# UDP %% » $5% AT+CIPSTART 247 <UDP
mode> i 0

W e E o 7T T iR(E > -

REHEA LR > R[] -
SEND OK

WREHRA RN > R[] -
SEND FAIL

. <link ID> : &% ID 2 (0 ~ 4) > TS5BS

o
. <length> : #FF 24 - FHAL EEHEN K > & KK
JEEh 2048 )

« [<remote IP>] : UDP {£%a] LLi% & it 1P

« [<remote port>] : UDP {%#ia] L% & Wil 1

FHESEE 9 &= AT IESE il -




5.2.10. AT+CIPSENDEX— % 1% ¥

WEES
1. 55 ¢ (+CIPMUX=0)
AT+CIPSENDEX=<length>
2. %35 HERT ¢ (+CIPMUX=1)
AT+CIPSENDEX=<link ID>,<length>
3. 52 UDP (&4 » DU E el IP Ml 1
AT+CIPSENDEX=[<link ID>,]<length>[,<remote IP>,<remote port>]
FROTRE - AR WEREEERN K -

i B

RIEFETE KSERVEE -

WeEtbar S JE e 71T > S FHARUCE CIEE - HEHE KW length BB EIF45\0 I
PR -

WFARHEE VLR SGERITIT - AR -

ERROR

WFEHEA R - R[E -

SEND OK

WFEHEA LR - R [E]

SEND FAIL

%3

i

+ <link ID>: [HL5EHE ID 5 (0 ~ 4) - FTZERATIE L

+ <length> : HF2df - RERAKHENY KIE - iz K K 2048
o YRR KW length BEEEEIFRT\O I R AEHE o [EIEREET OB HE T —R AT I

P AnREA N0 » 152 SO \O -

o

5.2.11. AT+CIPCLOSE—>%[#] TCP/UDP/SSL 1%

WEES ( HTZEREL) ¢
AT+CIPCLOSE=<link ID>

THEE * 53M] TCP/UDP &

PATITIRS ( HTSERNER) -
AT+CIPCLOSE

OK

<link ID> : FEZRHMIEERE ID 5 - 24 1D A 5 I > RIFIFTHERE -

/I When connection ends, it will prompt message as below
[<link ID>,] CLOSED




5.2.12. AT+CIFSR—A Al 1P itk

AT+CIFSR

+CIFSR:APIP,<SoftAP |IP address>
+CIFSR:APMAC,<SoftAP MAC address>
+CIFSR:STAIP,<Station |IP address>
+CIFSR:STAMAC,<Station MAC address>
OK

<|P address> :

ESP32 SoftAP iy IP i
ESP32 Station iy IP Jil
<MAC address> :

ESP32 SoftAP ) MAC #irhif

ESP32 Station ) MAC #trhif

ESP32 Station IP FEi% [ AP J5 » A H[LIAT i) -

5.2.13. AT+CIPMUX—i% & £ % %

WEES
AT+CIPMUX=<mode>

THRE © IREEREA -

IS
AT+CIPMUX?

+CIPMUX:<mode>
0K

OK

<mode> :

» 0 PR
1 B

o BRIy ERERE

A JRELE (AT+CIPMODE=0) » A REIRE N £ %4 |
© MR R AYER T o IREEREE

* WUREE L7 TCPflRsses - UMMy » M AURHIRS 2 (AT+CIPSERVER=0) - IR 5585 (X S0FF 2% -

AT+CIPMUX=1




5.2.14. AT+CIPSERVER—# 37 TCP & SSL /55 *

HEE -
AT+CIPSERVER=<mode>],<port>][,<SSL>,<SSL CA enable>]

Thee © KEKSE

S
AT+CIPSERVER?

+CIPSERVER:<mode>,<port>,<SSL>,<SSL CA
enable> OK
OK

<mode> :

» 0 RHIIRFS A

v 1 IR AR
[<port>] : EHIZ4Y - 1 (1 > BRIAJy 333 -
[<SSL>]: F=fF# “SSL” » T 17 SSL ARZ5%s -
[<SSL CA enable>]:

» 0 A A CAAIE

» 1 A CAIAIE

/I If the connection is established, it will prompt message as below

[<link ID>,] CONNECT
/I'If the connection ends, it will prompt message as below

[<link ID>,] CLOSED

« ZEREFEIT (AT+CIPMUX=1) - ARETTER S 25
- QIEEMRSSES 5 0 BolE RS Es T e
- UHEPE A & Bl - DEEIDD -

. 11 TCP k%%
AT+CIPMUX=1

AT+CIPSERVER=1,80

- 711 SSL fR%eE
AT+CIPMUX=1
AT+CIPSERVER=1,443,"SSL",1

5.2.15. AT+CIPSERVERMAXCONN—% B IR 55 2% foird s KBRS

HIFFES WEES -
AT+CIPSERVERMAXCONN? AT+CIPSERVERMAXCONN=<num>

THAE * Bk SS 85 FOVFE TTAVR AOEREAT - ThHEE © IREMRS e FOVFE AR AOEREAT -

+CIPSERVERMAXCONN:<num> OK




OK

<num> : fiR35E5 SRR STHYE KRR > BUETEE ¢ [1, 5]

B E i R BRI SES ZATLE -

AT+CIPMUX=1
AT+CIPSERVERMAXCONN=2
AT+CIPSERVER=1,80

5.2.16. AT+CIPMODE—i% & & i i =

5% WEES
AT+CIPMODE? AT+CIPMODE=<mode>
THEE © S - IHEE ¢ BRI -

+CIPMODE:<mode>
OK

OK

<mode> :

» 0 R
» 1 AR > (X 57 TCP/SSL SR UDP [E] G 4 (5 X Ui Y 17 0t

o KIEEARFE] Flash -

 EEEALEN o WRERWTT 0 ESP32 2 MFEREE o B i A +++ BHUER - M2 (REHE
LB LA S EE - T -

- WIiFi &% 5 BLE DhgE ToiEME » NI - (EREELIHEZAT > 1§5%0] BLE I8t (AT+BLEINIT=0) -

AT+CIPMODE=1

5.2.17. AT+SAVETRANSLINK—{#17i%E 1% £ Flash

frfF#EL (TCP HZERE) F| Flash

AT+SAVETRANSLINK=<mode>,<remote IP or domain name>,<remote port>[,<type>,<TCP keep alive>]

OK

. <mode>:
» 0: BUHHHLER:

v 1 RAETFHLE N LRI
. <remote IP>: i IP B4

. <remote port>: Lt [

o [<type>] (i&3Z¥) : TCP, SSL #i# UDP, Ht4%kilN TCP

« [<TCP keep alive>] (i£3HZ%) : TCP keep-alive Wi, ke BRI H L ThAE
» 0: 5£[4] TCP keep-alive Ifjfi
» 1 ~7200: MUMIES[E], AP

o RWERBEHAX @ L TCP EEMRAAENVS X, TR EH Az 37 TCP EHIF#E Nigfh.
o HAELE P, HREART S, AR E w2 9 rA7 £ Flash.




AT+SAVETRANSLINK=1,"192.168.6.110",1002,"TCP"

frfFiEfE (UDP &%) £ Flash

AT+SAVETRANSLINK=<mode>,<remote IP>,<remote port>,<type>[,<UDP local port>]

OK

« <mode>:
» 0: HUHITHLIESL
v 1 GRAFTENLEE NIEAL AR
. <remote IP>: @i IP
. <remote port>: Lt [
. <type>: UDP, #t&ERI\HN TCP
. [<UDP local port>] GEIAZHD = JEHLHE N UDP f&fant, 4 AL M

o KRRERFEBEBALE L UDP LHISRATE NVS X, R bl Azig 32 UDP et Nigfh.
« Ay P, i HEIEMA G E, A Bl SR 7 5] Flash,

AT+SAVETRANSLINK=1,"192.168.6.110",1002,"UDP",1005

IR{FIEMG (SSL iR ) F| Flash *

AT+SAVETRANSLINK=<mode>,<remote IP or domain name>,<remote port>[,<type>,<TCP keep alive>]

OK

« <mode> :

» 0 HUBTFHLEE

» 1 R BB
. <remote IP> : i IP 8 #FiE44

« <remote port> : wLlfil [

. [<type>] (HIZ¥) : SSL - HABtiL Yy TCP

+ [<TCP keep alive>] (ZEHZ4L) : TCP keep-alive fitill] - Ei& BN IAIILLIAE
» 0 : 43}f] TCP keep-alive LhE
» 1 ~7200 : {fTilleffe] - Sz P

« RIEEREGE L AT SSLERHIRFE NVS X » N L HElEE 17 SSL iy R A% -
WS 1P Ui ORYETT ST > ARERSHRFE] Flash -

AT+SAVETRANSLINK=1,"192.168.6.110",443,"SSL"

5.2.18. AT+CIPSTO—ix & TCP flxs54s i [a]

S - WS

AT+CIPSTO? AT+CIPSTO=<time>

SHEE © 754 TCP s 3 RNTIA - i © 12T TCP 2538 AR uH -
+CIPSTO:<time> OK




OK

<time> : TCP [k 5525 #afif(a] » HU{E ER 0 ~ 7200s -

+ ESP32{E/ TCP lk5es » Wi —EANEEE /N 1HY TCP & FimEsk -
© WIRIFE AT+CIPSTO=0 » NI A SN - NEDIXAHLE -

AT+CIPMUX=1
AT+CIPSERVER=1,1001
AT+CIPSTO=10

5.2.19. AT+CIPSNTPCFG—¥X B IFf A1 SNTP %% 2%

WEIES

AT+CIPSNTPCFG=<enable>[,<timezone>][,<SNTP
server0>,<SNTP server1>,<SNTP server2>]

S
AT+CIPSNTPCFG?

+CIPSNTPCFG:<enable>,<timezone>,<SNTP
server0>[,<SNTP server1>,<SNTP
server2>] OK

OK




. <enable>:

» 0 SNTP FfHEE ;
» 11 SNTP {#gE -
« <timezone> : Iiflg » GH : [-11,13] ; %5 SNTP (g5 » WS4 &N > LHFEET
« <SNTP server0> : 5 —/~ SNTP 55558 > A/ AN ;
. <SNTP server1>: 55 — 4 SNTP J[E %28 » o[ N ;
< <SNTP server2> : 5=/ SNTP flg5585 » A/ A -

WETES T RIEE SNTP server » NIELIAfE A "cn.ntp.org.cn”,"ntp.sjtu.edu.cn","us.pool.ntp.org"

AT+CIPSNTPCFG=1,8,"cn.ntp.org.cn","ntp.sjtu.edu.cn”,"us.pool.ntp.org"

5.2.20. AT+CIPSNTPTIME—5 1] SNTP i [H]

AT+CIPSNTPTIME?

+CIPSNTPTIME:SNTP i [d]
OK

AT+CIPSNTPCFG=1,8,"cn.ntp.org.cn","ntp.sjtu.edu.cn”
OK

AT+CIPSNTPTIME?

+CIPSNTPTIME:Mon Dec 12 02:33:32 2016

OK

5.2.21. AT+CIUPDATE—i# it Wi-Fi F+Z A4

MATITIES - WEES -
AT+CIUPDATE AT+CIUPDATE=<ota_mode>[,<version>]
TheE @ $L AT amrta - TheE + WEIPAFEA ST HRARA -
+CIPUPDATE:<n>
OK
I T8 BRI AR
<n>:
v RER SR
v 2 RS RS BRRAGE S WRIEERAT L » N TS 5R
vO3 I IRISHIEERRAER - MRS ERRAT R - W] TR
» 4 JHETHR
<ota_mode>:
0 W
none » 1:SSL F}4%
[<version>]: BERIHZAY - AfEEMAE TTITTHER > AIRIRE -
T FEBRAARRAS ©

« THIRRET MR - BREER -
. FeBAENrR FRROR » 1% NS4 o




o EEPEHE FRERROLY AT BIN (/esp-idf/bin/at) » 25454 F M Espressif Cloud T AT [EF:F14% -

« B WP B TR AT JRRES - W B {77931 AT+CIUPDATE f5 5 THRINRE - RagiRALAM T 4H) Demo
{E 5% (/esp-idffexample/at) -

AR LU menuconfig BUE >R A SSL 714k » 4GS H /G (&1 “OTA IisE” -
© BBTHRAT EffE - A AT+RESTORE EH! | K& - Erialt -

5.2.22. AT+CIPDINFO—HH W28 4 i) S 5 B s % g 1P Al 1

AT+CIPDINFO=<mode>

OK

<mode> :
» 00 AR IP Al
» 1 BRI P A 1
AT+CIPDINFO=1

5.2.23. +IPD—H&Ht MZ5E

FRERERT B
(+CIPMUX=0)+IPD,<len>[,<remote IP>,<remote (+CIPMUX=1)+IPD,<link ID>,<len>[,<remote
port>]:<data> IP>,<remote port>]:<data>

PEAES{E S EIE S0 T AR - ESP32 H2UE BRI a1 8 (14 2% +IPD FIEHE -
[<remote IP>] : & (= Y IP » fHf54 AT+CIPDINFO=1 {#§E Z

. [<remote port>] : L& IE{E Wl C1 - H1f5< AT+CIPDINFO=1 {#igE

« <link ID> @ I F {2 8 ID =
<len> : 4z K&
<data> : FHY4HE

5.2.24. AT+PING—Ping Jjf¢

AT+PING=<IP>
ThRE ¢ ping DIAE ©

+PING:<time>

OK

%
+PING:TIMEOUT
ERROR

. <IP>: FEFESE s IP HHE
. <time> : ping IR [a]

AT+PING="192.168.1.1"

AT+PING="www. bgidu. com"



http://www.baidu.com




BLE ¢ AT 54

6.1.

BLE {54 — W%

#4
AT+BLEINIT
AT+BLEADDR
AT+BLENAME

AT+BLESCANPARAM
AT+BLESCAN
AT+BLESCANRSPDATA
AT+BLEADVPARAM
AT+BLEADVDATA
AT+BLEADVSTART
AT+BLEADVSTOP
AT+BLECONN
AT+BLECONNPARAM
AT+BLEDISCONN
AT+BLEDATALEN
AT+BLECFGMTU
AT+BLEGATTSSRVCRE
AT+BLEGATTSSRVSTART
AT+BLEGATTSSRVSTOP
AT+BLEGATTSSRV
AT+BLEGATTSCHAR
AT+BLEGATTSNTFY
AT+BLEGATTSIND
AT+BLEGATTSSETATTR
AT+BLEGATTCPRIMSRV

AT+BLEGATTCINCLSRV

BLE #J4a1k

55 BLE {445l
%E BLE 1&& 4k
&% BLE Hfiis%

{4 BLE 4148

15 BLE iRz
WHE BLE 24
WE BLE | #EEUE
JHE BLE T

459 BLE |7 #%

7 17 BLE ¥#5%

B HE Y BLE 354
W)t BLE 4%

wHE BLE ¥iEE K
%% BLE MTU #y K-
GATTS 6k %
GATTS HER%
GATTS k%
GATTS &%
GATTS it S5 FFHIE
GATTS AR S FHEE
GATTS {5k 5 RAIEE
GATTS WEMRFFHEHE
GATTC & IEAMRS

GATTC EHME&mRs%

Eiiib)



AT+BLEGATTCCHAR GATTC A i) IR 55 AIE

AT+BLEGATTCRD GATTC BHURS R EE
AT+BLEGATTCWR GATTC 5 R&GHHEH

P

T#. BLE SPEC (4% Szl Core Version 4.2) :_ https://www.bluetooth.com/specifications/adopted-specifications

BLE Thfig 5 WiFi sk Joikdtfs, Flt, JF)5 BLE DhREZ AT, 1EHIA WIiFi &tk kM (AT+CIPMODE=0) .

6.2. BLE $54Hiik

6.2.1. AT+BLEINIT—BLE #J4fft

HIFIES - WEES
AT+BLEINIT? AT+BLEINIT=<init>

Thee © &iff BLE 2&¢0a1E - IHRE ¢ 1%E BLE ¥ta{bAA M -

AR BLE R4MA(E - NIEiR[E]
+BLEINIT:0
OK

W5 BLE E@Jta(E - & iR (e]
+BLEINIT:<role>
OK

OK

<init> :
» 1t client role

» 2t serverrole

- [ F BLE 5% AT f5501 - U5ETH FIASRIKESSS 946k BLE fAif & -
- BLE ffg (awliabfa > AREEFEVIHL - WRRUIHLAF € - R H AT+RST HFJG » ETIG(LIRE -

« Z5{# F ESP32 {E 7y server :
» ZE1%5% at_customize.bin F1 service bin - {$£4[{Z B r] 2% ESP32 Customize Partitions °

» 4] A=pK service bin 4 0 1557 esp32-at/tools/readme.md »
» service bin SZ{RAYEESHYL 1L esp32-at/at_customize.csv tf ble_data Y RiAYHL: o

AT+BLEINIT=1

6.2.2. AT+BLEADDR—i% & BLE ¥ &tk

WG :
AT+BLEADDR=<addr_type>,<random_addr>
DIRE © % E BLE R &HYMHE - HAMY SZFRAAE

random address -

ENGE=
AT+BLEADDR?
THEE © il BLE 17519 public address -



https://github.com/espressif/esp32-at/blob/master/docs/ESP32_Customize_Partitions.md

+BLEADDR:<BLE_public_addr>
OK

OK

<addr_type> :

» 0 : public address

» 1 : random address

HAMY SZHEE& i public address, ¥ 7% random address.
. random address R A bit 4414 1, #4112 BLE spec.

AT+BLEADDR=1,"08:7f:24:87:1c:f7"

6.2.3. AT+BLENAME—ixE BLE W& 4K

EERUIE R WEES:
AT+BLENAME? AT+BLENAME=<device_name>
Ihig: #if BLE W&LHK. Thig: WH BLE W&HLHK.
+BLENAME:<device_name>

OK

OK

<device_name>: BLE %% 4k

o BRIANEAS LI “BLE_AT,

o RIBAWENRALH, HFEEE v BLE EHZ )5, Mulid &4 GEaRIE], IR E 1t GAP
service ' device name characteristic [¥)15, #1%i% UL BLE core v4.2 vol.3 part C 12.1.

< ROR RSN REN SRS LK, W ZEY AT+BLEADVDATA B .

AT+BLENAME="esp_demo"

6.2.4. AT+BLESCANPARAM—E BLE HHis 5

IR
AT+BLESCANPARAM?
Thfe: AW BLE & MHAMSH.

BB

AT+BLESCANPARAM=<scan_type>,<own_addr_type>,
<filter_policy>,<scan_interval>,<scan_window>

Thig: & BLE ®&MARSH.

+BLESCANPARAM:<scan_type>,<own_addr_type>,
<filter_policy>,<scan_interval>,<scan_window>
OK

OK

<scan_type> : Al
» 0 : passive scan
» 1 active scan

<own_addr_type> : fti2EHI

» 0 : public address
: random address

* RPA public address

v

4

w N -~ O

: RPA random address
<filter_policy> : $9##dyE 772

»




: BLE_SCAN_FILTER_ALLOW_ALL

: BLE_SCAN_FILTER_ALLOW_ONLY_WLST

: BLE_SCAN_FILTER_ALLOW_UND_RPA_DIR

» 3 : BLE_SCAN_FILTER_ALLOW_WLIST_PRA_DIR

<scan_interval> : 5% [E][E

»

N -~ O

»

<scan_window> : §%5 [

- S LIRYEAARE KT R

AT+BLEINIT=1
AT+BLESCANPARAM=0,0,0,100,50

6.2.5. AT+BLESCAN—{#ifig BLE #9##%

WEES
AT+BLESCAN=<enable>[,<interval>]
THEE © PATITH -

+BLESCAN:<addr>,<rssi>,<adv data>,<scan_rsp_data>

OK

<enable> :

> 0 {8 I
Rt
[<interval>] : MEHIZKT  FELHARTE + Sfr B

» ERER (L <interval> EEBIEE
» BB TR
- 7% <interval> Jy 0 548 > 41 AT+BLESCAN=1,0 = AT+BLESCAN=1 F =415,
- % <interval> A~Jy 0 - il AT+BLESCAN=1,3 F/rci# 3 FOfE Hah4id » IR R -

AT+BLEINIT=1 // ¥]451E7 client
AT+BLESCAN=1 // F4piHs

AT+BLESCAN=0 // 45 s 4

6.2.6. AT+BLESCANRSPDATA—XE BLE #9443

WEES
AT+BLESCANRSPDATA=<scan_rsp_data>
IHRE ¢ % E BLE FIHHIAN o

OK

<scan_rsp_data> : F9H0ILL o SEELhR Y HEX S8 o Flin » & EHEEALY 0x11 0x22 0x33 0x44
0x55 > IFEFES 7 : AT+BLESCANRSPDATA="1122334455"

PN SRR R K A 31 T

AT+BLEINIT=2 // #]44{t}7 server
AT+BLESCANRSPDATA="1122334455"

6.2.7. AT+BLEADVPARAM—i% & | &%



WHEES !
IS AT+BLEADVPARAM=<adv_int_min>,<adv_int_max>,

<adv_type>,<own_addr_type>,<channel_map>
? f— — f— —
AT+BLEADVPARAM? [,<adv_filter_policy>,<peer_addr_type>,<peer_a

THRE © Eify B34 - ddr>]
THEE  WE | RS-

+BLEADVPARAM:<adv_int_min>,<adv_int_max>,<adv
_type>,<own_addr_type>,<channel_map>,<adv_fil | OK
ter_policy>,<peer_addr_type>,<peer_addr>

OK

<adv_int_min> : % /N [ E[RIFE 0 BUESERE © 0x0020 ~ 0x4000
<adv_int_max> @ £ A | #%[8[E - BUESERE @ 0x0020 ~ 0x4000

<adv_type> : BRI

» 0: ADV_TYPE_IND
» 1: ADV_TYPE_DIRECT_IND_HIGH
» 2. ADV_TYPE_SCAN_IND

» 3: ADV_TYPE_NONCONN_IND

<own_addr_type> : BLE #tij-2#1
» 0: BLE_ADDR_TYPE_PUBLIC
» 1: BLE_ADDR_TYPE_RANDOM
<channel_map>: | §&(=HE

1: ADV_CHNL_37
2: ADV_CHNL_38
4; ADV_CHNL_39
7: ADV_CHNL_ALL

[<adv_filter_policy>] CZEIEZED L iEas A

»
»
»
4

0: ADV_FILTER_ALLOW_SCAN_ANY_CON_ANY
1: ADV_FILTER_ALLOW_SCAN_WLST_CON_ANY
2: ADV_FILTER_ALLOW_SCAN_ANY_CON_WLST
3: ADV_FILTER_ALLOW_SCAN_WLST CON_WLST

[<peer_addr_type>] (ZEEHZED X J7 BLE shhE2RA

o=

v v v v

» 0: PUBLIC
» 1: RANDOM

[<peer_addr>] CGHEEZSED Y 7 BLE gk

<adv_filter_policy>,<peer_addr_type>,<peer_addr> =SSR [E R » BiE EREE -

AT+BLEINIT=2 // #]4&1{tT server

AT+BLEADVPARAM=50,50,0,0,4,0,0,"12:34:45:78:66:88"




6.2.8. AT+BLEADVDATA—i% & BLE | #&%d=

WEES
AT+BLEADVDATA=<adv_data>
IHEE © 1%E BLE | #B%0E -

OK

<adv_data> : [IEEHER - SEEIRN HEX F8 - Gl > %% | HEEdE ) 0x11 0x22 0x33 0x44 0x55 » Nl
WETES 1 AT+BLEADVDATA="1122334455"

B R R 31 571 -

AT+BLEINIT=2 // #]4&1{E/ server
AT+BLEADVDATA="1122334455"

6.2.9. AT+BLEADVSTART—J4f BLE | %k

B FFES
AT+BLEADVSTART

TheE © JHa BLE 4%

OK

x

o EHRIEE IS (AT+BLEADVPARAM=<adv_parameter>) - j{# FHERIA &S5
o ERINE ] EEdE (AT+BLEADVDATA=<adv_data>) - N’ 344 0 &fEa -

AT+BLEINIT=2 // ®]44{t} server
AT+BLEADVSTART

6.2.10. AT+BLEADVSTOP—45 3 BLE | #§

T2 -
AT+BLEADVSTOP
DifE % BLE 48 -

OK

x

ETHA TS > BN 3 BLE 8 - W& BohZER BLE TR > EFRE AAES -

AT+BLEINIT=2 // #]44{t}7 server
AT+BLEADVSTART
AT+BLEADVSTOP

6.2.11. AT+BLECONN—# 7. BLE %4

HIES WEES



AT+BLECONN? AT+BLECONN=<conn_index>,<remote_address>
TijRE © A1l BLE JE8% - THEE @ 17 BLE 3% -

+BLECONN:<conn_index>,<remote_address> OK

OK EERERINEE 17 0 PR

AR TERE > A E R <conn_index> Al +BLECONN:<conn_index>,<remote_address>
<remote_address>

<conn_index> : BLE i£#:5 - 7T H 75 index Jy 0 (YA fz » [SGERg N S RF %5 b
<remote address> : Y} J5 BLE % #&& il




AT+BLEINIT=1 // #]#&{E7Y client
AT+BLECONN=0,"24:0a:c4:09:34:23"

6.2.12. AT+BLECONNPARAM—H & it BLE &R

R -
AT+BLECONNPARAM=<conn_index>,<min_interval> <
max_interval>,<latency>,<timeout>

THAE © HEH BLE yEf: 58] -

5%
AT+BLECONNPARAM?
Shik © 4514 BLE JERESHL -

OK IFE TR » N EE e SE
+BLECONNPARAM:<conn_index>,<min_interval>,<max

_interval>,<cur_interval> <latency>,<timeout> AOSRE EHA  RHER
OK +BLECONNPARAM: <conn_index>,-1

<conn_index> : BLE E#5 » YniH %4 index 7y 0 (yEaERE
<min_interval> : £ /NEREEITE > BUYESEE : 0x0006 ~ 0x0C80
<max_interval> : fy K¥ERERI[E - HUESERE - 0x0006 ~ 0x0C80
<cur_interval> : 4FiEREAIIE

<latency> : FJ%E » HU{ESEE : 0x0000 ~ Ox01F3

<timeout> : #if - BYEEE : 0X000A ~ 0x0C80

AFESZR I I%ERE > I A S2Ff BLE client B E HERISA] -

AT+BLEINIT=1 // #]#5{E7 client
AT+BLECONN=0,"24:0a:c4:09:34:23" // % 11 BLE %

AT+BLECONNPARAM=0,12,14,1,500 // ¥ 5 BLE #ER24]

6.2.13. AT+BLEDISCONN—IiF BLE %

BESES

AT+BLEDISCONN=<conn_index>

THEE * Wi BLE £ -

+BLEDISCONN:<conn_index>,<remote_address>

OK

<conn_index> : BLE jE#:S » YFi A & index 1y 0 YR

<remote_address> : Y J5 BLE &kt




AT+BLEINIT=1 // #]#5{E7 client

AT+BLECONN=0,"24:0a:c4:09:34:23" // % 1I. BLE %%

AT+BLEDISCONN=0 // fifJf- BLE 7%

6.2.14. AT+BLEDATALEN—iX & BLE ##at KJE

WSS

AT+BLEDATALEN=<conn_index>,<pkt_data_len>

IhE ¢ WHE BLE ¥uRE KJE -

OK

<conn_index> : BLE 5 - YuiH S index 7 0 e ERE

<pkt_data_len> : ¥fEf K5 » BUESGHE : 0x001b ~ 0x00fb




ERE FRESH 17 BLE 8 > I REIRE packet length -

AT+BLEINIT=1 I F14a1E7 client
AT+BLECONN=0,"24:0a:c4:09:34:23"

AT+BLEDATALEN=0,30

6.2.15. AT+BLECFGMTU—¥ & GATT MTU ¢] KJ&F

WS

AT+BLECFGMTU?

WG :
AT+BLECFGMTU=<conn_index>,<mtu_size>

L #if GATT ic Attribute Profile) MTU i
IJEE : i GATT (Generic Attribute Profile) MTU (] THEE © BB GATT MTU f K -

K -

+BLECFGMTU:<conn_index>,<mtu_size>

oK OK /I {55 E421L

<conn_index> : BLE E4#5 » Ui % index 7y 0 fyea %Rz
<mtu_size> : BLE & KEHiEITH K5

* {UBLE client SZR7%E GATT MTU & » I HFFHSTEE 17 BLE 18 » A 88k E MTU K€ -

o RAEGFAIMTU KEFLIHR - KEESRE OK (YFRZ i MTU » It » &8 KEA —E £
9 FWGLES [ AERIES AT+BLECFGMTU? ZiHsLinny MTU K -

AT+BLEINIT=1 // gJ4&{L client

AT+BLECONN=0,"24:12:5f:9d:91:98" // /& 17 BLE %%
AT+BLECFGMTU=0,300

6.2.16. AT+BLEGATTSSRVCRE—GATTS & Il 55

HLITTHES
AT+BLEGATTSSRVCRE

LHRE © GATTS BIEARS -

OK

7x

- (i F§ ESP32 {E 7} server QiK% » Tk EES: service bin ~ {41 Flash 1 -

» Y0r] ZERK service bin {4 0 1555 esp32-at/tools/readme.md -

» service bin SZ{RYREEEERNE 0 L esp32-at/partitions_at.csv tf ble_data YN AL ©
« ESP32 {E)y server ROz T ¥R {E5ERG » T QIR SS - BLE 34355 17 f5 > TOIAGIERSS

AT+BLEINIT=2 // #]4&{E/ server
AT+BLEGATTSSRVCRE

6.2.17. AT+BLEGATTSSRVSTART—GATTS 5 [k 5%

P s e | s -



AT+BLEGATTSSRVSTART
IhEE © GATTS JFE&H RS -

AT+BLEGATTSSRVSTART=<srv_index>
THEE * GATTS JFERAEEMRS -

OK

x

<srv_index> : 5575 » M 1 EAGEELY -

AT+BLEINIT=2 // #]4&{E/ server
AT+BLEGATTSSRVCRE
AT+BLEGATTSSRVSTART

6.2.18. AT+BLEGATTSSRVSTOP—GATTS 1% 1E/k%%

LTSS
AT+BLEGATTSSRVSTOP
DHfE : GATTS {3 IE4: 0% -

BEES
AT+BLEGATTSSRVSTOP=<srv_index>
Shik © GATTS % I SEiRERS -

OK

x

<srv_index> : iR% 75 > M 1 aaEENY -

AT+BLEINIT=2 // #]1f4k N server
AT+BLEGATTSSRVCRE
AT+BLEGATTSSRVSTART
AT+BLEGATTSSRVSTOP

6.2.19. AT+BLEGATTSSRV—GATTS ‘K IR %

EERGIE R
AT+BLEGATTSSRV?
Lhfe: GATTS KIS .

OK

+BLEGATTSSRV:<srv_index>,<start>,<srv_uuid>,<srv_type>

<srv_index> : R%J75, M1 4G
<start>:

» 0: E&%ﬁkﬂ:ﬁﬁ‘

1 Eﬁ%ﬂﬂ‘ﬁﬁ‘
<srv_uuid> : JIE45 1 UUID

<srv_type> : HR&HIKEAY

v 0: IRERS
y 1 HEIRS

AT+BLEINIT=2 // ¥)4:4k )y server
AT+BLEGATTSSRVCRE
AT+BLEGATTSSRV?

6.2.20. AT+BLEGATTSCHAR—GATTS K Ik 571k




HHWIRL
AT+BLEGATTSCHAR?

Tifg: GATTS KIINISHHILE .

I T RS RAESE B Bonn R
+BLEGATTSCHAR:"char",<srv_index>,<char_index>,<char_uuid>,<char_prop>
S i PR RS SR TN U
+BLEGATTSCHAR:"desc",<srv_index>,<char_index>,<desc_index>

OK

<srv_index> @ %75 0 M 1 ELAENY
<char_index> : [RFFHEATS > M 1 HE4AEENY
<char_uuid> : R Z&Ei4FRY UUID

<char_prop> : RN ENE

<desc_index> : FHERILTT TS

AT+BLEINIT=2 I ¥14a1E 7 server
AT+BLEGATTSSRVCRE

AT+BLEGATTSSRVSTART
AT+BLEGATTSCHAR?

6.2.21. AT+BLEGATTSNTFY—GATTS 18 & ik 55 R

WHEES
AT+BLEGATTSNTFY=<conn_index>,<srv_index>,<char_index>,<length>
ThRE © GATTS #AIAR FSRHIEE -

WeE than < e et ITITRE] > - NS RECE D8dE - LEYE K <length> If - $1L {TTIEAIER(E
EEATRERT) > NFER OK

<conn_index> : BLE 35 » YFiH I index 7 0 fyeA R

<srv_index> : RS o Hif5% AT+BLEGATTSCHAR? #if /5
<char_index> : [REHEHEHIFS » 52 AT+BLEGATTSCHAR? i) {5

<length> : & K&

DU notify TR - 45 iS5G S 517 9.5 BLE AT /R4 -
AT+BLEINIT=2 /I #]4&1{E/ server

AT+BLEGATTSSRVCRE
AT+BLEGATTSSRVSTART

AT+BLEADVSTART // J4& 3% » 1% client £8 » FACE UL notify
AT+BLEGATTSCHAR? // #if) 70.iF notify BYEHE

11 - 5 A 3 SRS 6 SEHIEEA K& 4 1VEUE
AT+BLEGATTSNTFY=0,3,6,4

IR > FFSE B A 4 FTEHERTAT - filin "1234"




6.2.22. AT+BLEGATTSIND—GATTS #5875 IR & HrfiF 48

R -
AT+BLEGATTSIND=<conn_index>,<srv_index>,<char_index>,<length>

ThRE © GATTS fnRFSHFHEE °

W e < e et FT1TIRE] > - RS AR CIEHE - U KA <length> If » 1 (F1THERIRIE -
ETERIERT > MR OK

<conn_index> : BLE #E#5 » Ui H 7 index 7 0 A2 ERE
<srv_index> : % FS 0 Hii5%5 AT+BLEGATTSCHAR? &[5
<char_index> : [RFEFHENTS > HHf5< AT+BLEGATTSCHAR? &ifj ]
<length> : 5 K&

LR indicate BRI ss ] » EAIP SRR 2B /G SC E11 9.5 BLE AT 71l -

AT+BLEINIT=2 // #]4&1{t/7 server

AT+BLEGATTSSRVCRE

AT+BLEGATTSSRVSTART

AT+BLEADVSTART // J14& | # » 51+ client £ - client IigiE#2/5 - Ni% 1% B YUY indication
AT+BLEGATTSCHAR? // it 714 indicate HIHFHIE

110N - i 3 SHRSSHY 7 SHRHERTR K 4 aVEHE

AT+BLEGATTSIND=0,3,7,4

IR > FF5 i » A 4 F1TEERERDE] - Ailln "1234"

6.2.23. AT+BLEGATTSSETATTR—GATTS ¥ & IR FRAFEE

BESES

AT+BLEGATTSSETATTR=<srv_index>,<char_index>[,<desc_index>],<length>

THAE : GATTS REMRSSRHIE (FEALFT) fH -

RIS TESet (TR > - RS R CDHdE - LEdE KA <length> i - #L {T{TIRERR(E -
ERCEBRERT - TR OK

<srv_index> : [R5 EIEERFS - B AT+BLEGATTSCHAR? 2145 k15

<char_index> : [RFFHEMFS > HH AT+BLEGATTSCHAR? & if45 R 3k15




[<desc_index>] (MHHZEL) : FHEMMFTFS - £HHE - NIRERLTTIE  HAREE > MERHEE -

<length> : & K&

<length> NREREZRFIE (FAALFF) SRR KK - B 2RSS FHEES "0x30 0x31" - fix K KEHN 2
WHRILE <lengh> Ty 3 I K KR > MIZRE -

AT+BLEINIT=2 // #5177 server
AT+BLEGATTSSRVCRE
AT+BLEGATTSSRVSTART

7{iIAT+BLEGATTSCHAR?

1V 5 1 SRS 1 SHHES A KN 4 B7EHRE
AT+BLEGATTSSETATTR=1,1,4

IR > 15505 » F A 4 FIIEETE - flin "1234"

6.2.24. AT+BLEGATTCPRIMSRV—GATTC KM IEA K%

WEES
AT+BLEGATTCPRIMSRV=<conn_index>
THEE * GATTC KIAEAM S

+BLEGATTCPRIMSRV:<conn_index>,<srv_index>,<srv_uuid>,<srv_type>
OK

<conn_index> : BLE i#£##5 » UgiH L index /7y 0 Ay %R
<srv_index> : fRFEIMERT S - M 1R

<srv_uuid> : gAY UUID

<srv_type> : [z35HyEA

» 0: JEMRSS
» 1. HEIRSS

{5 FASES » FRELHEE 17 BLE i£§% -

AT+BLEINIT=1 // #]#5{E7 client

AT+BLECONN=0,"24:12:5f:9d:91:98" // & 17 BLE %%
AT+BLEGATTCPRIMSRV=0

6.2.25. AT+BLEGATTCINCLSRV—GATTC R IE% R %

WEES
AT+BLEGATTCINCLSRV=<conn_index>,<srv_index>

ThiE © GATTC LI SRS -

+BLEGATTCINCLSRV:<conn_index>,<srv_index>,<srv_uuid>,<srv_type>,<included_srv_uuid>,<included

>

OK

- <conn_index>: BLE i&#%%5, il A SCHF index Jy 0 HyHLIZERE



<srv_index> : RS AEBLEF S, B AT+BLEGATTCPRIMSRV=<conn_index> £ if14h 4 515
<srv_uuid> : JIk% I UUID
<srv_type>: JR%5 M

v 0 IREMRS

y 1 HEIRS
<included_srv_uuid> : 1% 455 UUID

<included_srv_type> : Al IR55(H A

v 0: IRERS
v 1. HERS

i A4S, THESd 7 BLE 8.

AT+BLEINIT=1 // #1416 A client

AT+BLECONN=0,"24:12:5f:9d:91:98" // #& 37 BLE 4%
AT+BLEGATTCPRIMSRV=0

AT+BLEGATTCINCLSRV=0,1 /57T —%FR 4 M4 R, 62 index 7T if]

6.2.26. AT+BLEGATTCCHAR—GATTC kI 55 1iE

WEIEL:
AT+BLEGATTCCHAR=<conn_index>,<srv_index>
Ihig: GATTC RINMRSSHHIE

I3 F RS HHER B, SR T
+BLEGATTCCHAR:"char",<conn_index>,<srv_index>,<char_index>,<char_uuid>,<char_prop>
I3 F R ER, BoRin .

+BLEGATTCCHAR:"desc",<conn_index>, <srv_index>,<char_index>,<desc_index>,<desc_uuid>

OK

<conn_index>: BLE &E#%5, Muill #F index Ay 0 [ 5L

<srv_index> : RS KB4 RS, B AT+BLEGATTCPRIMSRV=<conn_index> i) 4% 1345
<char_index> : MREFHEMT S, M 1 ACIRI%IY

<char_uuid> : JRSFFIER) UUID

<char_prop> : JR&RFIERIE T

<desc_index> : FHERIAFTT 5

<desc_uuid> : FHIEHHIRFF UUID

il FIARS, 2SR o7 BLE &k,

AT+BLEINIT=1 // #]#&{E7J client

AT+BLECONN=0,"24:12:5f:9d:91:98" // & 17 BLE %%
AT+BLEGATTCPRIMSRV=0

AT+BLEGATTCCHAR=0,1 //{f#ERT —Z:55ME 55 E - #5C index &1l




6.2.27. AT+BLEGATTCRD—GATTC i HUIR &5 B 4iF 18

WERES

AT+BLEGATTCRD=<conn_index>,<srv_index>,<char_index>[,<desc_index>]

ThHEE © GATTC RHUIRSSRHE (LR (& -

+BLEGATTCRD:<conn_index>,<len>,<value>

OK

<conn_index> : BLE yE#5 » Ui A 7#F index y 0 By

<srv_index> : fIRg5 & MERFS > fH AT+BLEGATTCPRIMSRV=<conn_index> #1455 T3k 15
<char_index> : JRESHEHFAYFS » B AT+BLEGATTCCHAR=<conn_index>,<srv_index> ¥ ify45 S h5k15
[<desc_index>] (WS4 - FIERIMET TS o HAEE - IRERHIEE © AIRE o IR IEIIE -
<len> : iE K&

<value> : HEX F=#

» #5H$5% AT+BLEGATTCRD=<conn_index>,<srv_index>,<char_index> iZEU R SR FRUE » BlnF5 4
1EHUK[E "+BLEGATTCRD:0,1,30" F_ B3 IEME KM 1477 » INE N HEX T "0x30",
» FH1$54 AT+BLEGATTCRD=<conn_index>,<srv_index>,<char_index>,<desc_index> 3:H{ il 555

(ERAILFFAE » B n$5 < REURE “+BLEGATTCRD:0,4,30313233” R FHEMMLFTHIE KEH 4
AT N HEX F2H “0x30 0x31 0x32 0x33” »

{5 FASES  FRELHEE 07 BLE 7E§% -
© WFRIZIRFSFHEBEMIEA SRR - N5 SSRE -

AT+BLEINIT=1 /I ¥14a1E7y client

AT+BLECONN=0,"24:12:5f:9d:91:98" // /& 17 BLE %%
AT+BLEGATTCPRIMSRV=0

AT+BLEGATTCCHAR=0,3 //fRfERT —5:i5 M IA45E - §55E index & 16

AT+BLEGATTCRD=0,3,2,1 /I + #H 3 SRSV 2 SHHENE 1 SRS A

6.2.28. AT+BLEGATTCWR—GATTC E IR & K- iF 18

WEES

AT+BLEGATTCWR=<conn_index>,<srv_index>,<char_index>[,<desc_index>],<length>

ThRE © GATTC SRFHHE (FEZLFT) H -




Wt dn < fE et TFTIRE] > ANETFATECE: TR - SR KW <length> B » #1L (1T EHE(E -

HEEERT) > MEER OK

<conn_index> : BLE i35 » AT 7Hf index 0 Ay R

<srv_index> : iR EPLEFEFES » H AT+BLEGATTCPRIMSRV=<conn_index> #1545 R 5k15
<char_index> : JR&HFANTS » B AT+BLEGATTCCHAR=<conn_index>,<srv_index> & 45 5 5k 5
[<desc_index>] (EHZ4)  FHEMMATFS - BHAKE - WERHEE @ H&E - SHUMFTHIE -
<length> : &5 K&

{6 AR » FRE L 17 BLE 4% -
WHRIZIRSSRHE (FALFT) B SCRPBHRME - IS SRS -

AT+BLEINIT=1 // #]4&{E7J client

AT+BLECONN=0,"24:12:5f:9d:91:98" // /& 17 BLE %%
AT+BLEGATTCPRIMSRV=0

AT+BLEGATTCCHAR=0,3 //fiRERT —Zf5 S M iLEE » 55 index &if
I 5 3 SAREIE 4 SEHE 0 B A KN 6 1YEHE
AT+BLEGATTCWR=0,3,4,,6

2R > 5 > @ O ASE "123456" ]




WEMREFE NVS X AT $5551%15%

iR
AT+UART
AT+UART_DEF
AT+CWDHCP
AT+CIPSTAMAC
AT+CIPAPMAC
AT+CIPSTA
AT+CIPAP
AT+CWDHCPS
AT+SAVETRANSLINK
AT+CWMODE
AT+CWJAP
AT+CWSAP

AT+CWAUTOCONN

b Y=o

ZN|
AT+UART=115200,8,1,0,3
AT+UART_DEF=115200,8,1,0,3
AT+CWDHCP=1,1
AT+CIPSTAMAC="18:fe:35:98:d3:7b"
AT+CIPAPMAC="1a:fe:36:97:d5:7b"
AT+CIPSTA="192.168.6.100"
AT+CIPAP="192.168.5.1"
AT+CWDHCPS=1,3,"192.168.4.10","192.168.4.15"
AT+SAVETRANSLINK=1,"192.168.6.10",1001
AT+CWMODE=3
AT+CWJAP="abc","0123456789"
AT+CWSAP="ESP32","12345678",5,3

AT+CWAUTOCONN=1

NVS 23X N 0xFA000 ~ 0x110000, 88 KB.



ANW=l=YAIRIES

ESP32 AT 454 HHIF R 5 S U W .

ready

AT EffEEh IS

ERROR

Bk AR - SEESH T

WIFI CONNECTED

ESP32 station &% AP

WIFI GOT IP

ESP32 station SXEE] IP ]

WIFI DISCONNECT

ESP32 station i WiFi &8 T

busy p...

busy processing » F A IEAFAABIHEIFT —5154

AL VEETE TN

<conn_id>,CONNECT

7 777 <conn_id> = 4K LRz

<conn_id>,CLOSED

<conn_id> 5 ML IEHET

+PD PR LA
+BLECONN BLE /& T7i%$#%
+BLEDISCONN BLE Wi Fi% 42
+READ BLE FEUTEIARIE
+WRITE BLE fEI S
+NOTIFY BLE $UEm AR
+INDICATE BLE HULEIHE R ER(F




9. AT F5< 08 Fn B

RESE JUME WEY AT 55506 Hwpl -

9.1. HIER TCP % /i

1. &E Wi-Fi 5= :

AT+CWMODE=3 /I SoftAP+Station mode

IRV
OK
2. sk

AT+CWJAP="SSID","password" /I SSID and password of router

MRy -
OK

3. #iEE 1P Hidl

AT+CIFSR

Ma Ry -

192.168.3.106 /I device got an IP from router

4. PC 5 ESP32 j#E#[E — &g » £ PC _E{E A Mg TH > Al —1> TCP figszs -
- i > % TCP ARS525 1Y IP 1y 192.168.3.116 » i 17/ 8080 -
5. ESP32 {EN&E FimiEf#E] TCP fik%5E: -

AT+CIPSTART="TCP","192.168.3.116",8080 // protocol. server IP & port

6. A IEAHE

AT+CIPSEND=4 I set date, such as 4 bytes
>TEST /I enter the data, no CR

IRV

SEND OK

7

4

n

S ARIFTEL BB THES e K (n) - MISUERE busy » H-& BEURATAT n NFTT > A RE5ERRSIMA SEND OK -

7. PRS-




+IP D), n:XXXXXXXXXX / received n bytes, data=XXXXXXXXXXX

9.2. UDP %

UDP {2 Aok sses sER i - Hif§< AT+CIPSTART 2 I7{&HiR %

1. 1% E Wi-Fi f#5( :

AT+CWMODE=3 /I SoftAP+Station mode

IRV
OK
2. sk

AT+CWJAP="SSID","password" /I SSID and password of router

IRV
OK
3. ki P ikl -

AT+CIFSR

MR :

+CIFSR:STAIP,"192.168.101.104" /I |P address of ESP32 Station

4. PC 5 ESP32 ##[F — &S » 72 PC B A WM&l TH - Al UDP £ -
- Gt > % UDP 1y IP Hihky 192.168.101.110 » I 1 8080 -

T E T 4EM R UDP @ (EHY )

9.21. [z UDP J8f5

UDP ZE{EHYILIHEE > i AT+CIPSTART f5CHIRIGS4AT 0 AE » 7B — MERES AR MEE &
P fEmEd R S RS

1. FEREZERE

AT+CIPMUX=1

I AYAR
OK
2. @l UDP &5 - Bl » 53ECiERE ID ) 4 -

AT+CIPSTART=4,"UDP","192.168.101.110",8080,1112,0

I AYAR



P -
+ "192.168.101.110",8080 *Jy UDP & Hufyiztlii IP Flithii 1 > thih/E PC % 1787 UDP L& -
1112 7y ESP32 1y UDP sty 1 > I w] H {F{TI%E » A RENIRENLE -

o 0 FoRYAT UDP (L7 T7)5 » UDP il AN £ ol Eofh i 7 5 9 0y« B A Hflk & ik UDP & S S| ESP32
UDP I 1 1112 » ESP32 4 = UDP (Gl th RApgi i - {# 52 AT+CIPSEND=4,X &8 » 58k a4
HaEHY PC Vs -

3. RIEHHE:

AT+CIPSEND=4,7 /I send 7 bytes to transmission NO.4
>UDPtest /I enter the data, no CR

M )9

4. BB -

+IPD,4,n:XXXXXXXXXX /I received n bytes, data=xxxXXxXxxxxx

5. Wit UDP 4%

AT+CIPCLOSE=4

M )9

i r] A2 UDP 815

1. G1%k UDP {641, RJE 2400 2:

AT+CIPSTART="UDP","192.168.101.110",8080,1112,2

M )9




-
"192.168.101.110",8080 *#j UDP & il IP Ml 1 > BLEnii PC & HY UDP BCE -
1112 % ESP32 ) UDP 40 (1 FIPal | 137128 - R BN RALLE -

* 2 FRAT UDP Rt 115 - UDP (Girimli (s SRS HHE K UDP Riinln(s 8 & Ba ORI —RS
ESP32 UDP i@({EHyitlii IP Flliti [1 -

2. FOEEHE

AT+CIPSEND=7 /I send 7 bytes
>UDPtest /I enter the data, no CR
Ma Ry -
SEND OK
ER:

A AR BB VSRR K (n) > MIENARL busy » FAREEUEATRT n NF17 - LIX5ER/ENER SEND OK -

3. &R E A UDP tuzg Al UDP iali - HFHEIFENS 75 1P Ml CIRIAT -

AT+CIPSEND=6,"192.168.101.111",1000 /I send six bytes

>abcdef /I enter the data, no CR

I AYAR

SEND OK

4. PAfEE

+IPD,n:XxXXXXXXXXX I received n bytes, data=xxxxxxxXxxxx

5. i+ UDP £ :

AT+CIPCLOSE

I AYAR

CLOSED

OK
9.3. &%

AT Demo {A1E ESP32 {E7y TCP &~ i pz sk UDP (RS - SZRpEG -

9.3.1. TCP &/ uij IE R FE AL

LUy ESP32 Ry Station 523 TCP 22 i SEREE B HY2E B -
1. % & Wi-Fi 55

AT+CWMODE=3 /I SoftAP+Station mode




IRV
OK
2. HEpEEREH

AT+CWJAP="SSID","password" /I SSID and password of router

I IAYAR
OK
3. E i P Hih

AT+CIFSR

I IAYAR

192.168.101.105 /I device's IP that got from router

4. PC 5 ESP32 iE#[F —NEsE&H > £ PC _EfE A P& 1L TH » 6l —/> TCP ik%5as -
- Bl 1% TCP fRZ58S 1Y IP 7 192.168.101.110 - iifi [17 8080 -
5. W& (EY TCP & ik TCP fissas -

AT+CIPSTART="TCP","192.168.101.110",8080 // protocol, server IP & port

I AYAR
OK
6. EREAE G

AT+CIPMODE=1

I AYAR

OK

7. PR

AT+CIPSEND

I AYAR

> /I From now on, data received from UART will be transparent transmitted to server

8. B EEE |

FEFELR R ERE T » SR ey — &8s +++ > NIRLES L - 1§ 2/VEE 1P X
T HAT S -

EEE > WRER ARETTER A+ ARRER RS ARSI =A +




HE:

+++ R OB AOR S, FIBIEHR AT 84850, TCP ERIARMSFR, WAl AT+CIPSEND f54, JHihaidE L.

9. BHEMLH :

AT+CIPMODE=0

I IAYAR
OK

10177+ TCP &E$# :

AT+CIPCLOSE

I IAYAR

CLOSED
OK

9.3.2. UDP i#f&

LI ESP32 E7) SoftAP LB UDP L H2E B -
1. 1% E Wi-Fi 25

AT+CWMODE=3 /I SoftAP+Station mode

MRy -
OK

2. PC iE A ESP32 SoftAP :

FoEEP R ~
ESP_781700 gz gl
AC750 e
ZTE_5560 oL
TL-WR842N M

3. #£ PC L{# F MZgifiABh 3~ » A —1> UDP -
- Bl > &% UDP 1y IP /7 192.168.4.2 > Iiif [147 1001 -
4. ESP32 5 PC yhzlf [ T7EE Wiy UDP (& -

AT+CIPSTART="UDP","192.168.4.2",1001,2233,0

MRy -




OK

5. HREEMGH

AT+CIPMODE=1

IRV
OK
6. KIEEUE
AT+CIPSEND
IRV
> /I from now on, data received from UART will be transparent transmitted to server

7. R RREE

EEERFEIRIET > F BRIy —EEGE +++ > NPRHEL L - 1§ 2VRE1 ¥ B
N =K AT 5%

EEE > WRERE TR A+ B AREN RS - MO RESHI = +o

EE:
+++ IR B RIEEE, RIRIEYR AT 584850, TCP HERARZMRFFIN, trfblfk AT+CIPSEND 54, Hifii#Efk.

9. BHIEMLH

AT+CIPMODE=0

Ma Ry -
OK
10.fiiER UDP &k -

AT+CIPCLOSE

Ma Ry -

CLOSED
OK

9.4. ZiE¥: TCP JR% &4

H i AT Demo ESP32 { S7#57f 17 —/> TCP fludsas » HALJIHERESERE - BIn[ERE% 1> TCP
&

LU ESP32 fE7) SoftAP - 72 17 TCP filgg5as Ay2EGIf » 152 ESP32 {EJy Station » HI{EE
PERRES G o [FIEEEEAE TTARSTES -




1. W E Wi-Fi i3

AT+CWMODE=3 /I SoftAP+Station mode

] J8 <

2. g2 ik

AT+CIPMUX=1

] J8 <

3. % 7. TCP %% -

AT+CIPSERVER=1 /I default port = 333
M )9

4. PC i# A\ ESP32 SoftAP:

TEMEEE ~
ESP 781700 iz
AC750 M
ZTE_5560 i

TL-WR842N Tl

5. /£ PC fi 1] WX TH, 1 TCP &/ ik &

6. RIEEHE
//'ID number of  connection is defaulted to be 0
AT+CIPSEND=0,4 /I send 4 bytes to connection NO.O
>iopd /I enterthe data, noCR
] 3 2




HE:

i ARV B TS RER KR (n) o AWK busy - H& BEEHRAVET n NF21T » KIESERYENR. SEND OK -

7. PR

+IPD,0,n:XXXXXXXXXX /l received n bytes, data = XXXXXXXXXX

8. WiJF TCP £ §#

AT+CIPCLOSE=0 /I delete NO.O connection

MRy -

0,CLOSED
OK

9.5. BLE AT {584 H

9.5.1. T+ BLE [ #/N H—iBeacon

DUF - 48 FE45F iBeacon HN A F7=C ¢
- ESP32 % iBeacon f > WG —RRERE B -
- ESP32 itk M HAE T |5/ iBeacon £ -

2 9-1. iBeacon %z

E it KE (F35) fik

iBeacon prefix 9 02 0106 1A FF 4C 00 02 15

Proximity UUID 16 o] AT AEEE RS

Major 2 o] AT AEREE

Minor 2 A T E —REENARCE

TX power 1 BHIThZR > BT ESP32 W&l FALY RIS

9.5.1.1. ESP32 | #% iBeacon 11
1. ¥4R{E ESP32 & A 04 BLE server :

AT+BLEINIT=2 /I server role

I IAYAR
OK
2. 3 (37 |18

A& | fEENEAT




= 9-2. iBeacon | &R

ESit] ~INE

iBeacon prefix 02 0106 1AFF 4C 000215

Proximity UUID FDA50693-A4E2-4FB1-AFCF-C6EB07647825
Major 27 B7

Minor F2 06

TX power C5

ME T HS RS Wb

AT+BLEADVDATA="0201061aff4c000215fda50693a4e24fb1afcfc6eb0764782527b7f206c5"

M) J9
OK

JHig T ¥

AT+BLEADVSTART

M J9
OK
TOMERE —#%%, HIRRBUELE |1 ESP32 ¥, WKl 9-1 Fin.

< Discover

9-1. R —REfL




9.5.1.2. ESP32 {34 iBeacon £

ESP32 R | n] L% iBeacon | #% - e[ LI E Y BLE client #t 1717#3# > 3XH %] iBeacon | %
BEE - P Host MCU i {717 Ef#T -

W

o WZ ESP32 ZpiC&WIthN BLE server, WIFESGI FH AT+BLEINIT=0 vE44, FEBVIGA BLE client.

1. ¥4a{E ESP32 f&fg 2/ BLE client:

AT+BLEINIT=1 /I client role

MRy -
OK
2. BRI IaM - {823 7D

AT+BLESCAN=1,3

Ma Ry -
OK
EEGEEN IR

+BLESCAN:24:0a:c4:02:10:0e,-33,0201061aff4c000215fda50693a4e24fb 1afcfc6eb0764782527b7f206¢5,
+BLESCAN:24:0a:c4:01:4d:fe,-74,02010207097a4f68664b43020aeb051220004000,
+BLESCAN:24:0a:c4:02:10:0e,-33,020106 1aff4c000215fda50693a4e24fb 1afcfc6eb0764782527b7f206c5,

MAAFERIES R PRI BRI Z AIlCERY |66 ( LEANETT 9.5.1.1 TPECERY | #8E) - Host MCU #]
DURRAT X 5 s - HoAR=CU0AT S23% 9-1 Foms -

9.5.2. AT BLE #EgERIMN H
9.5.2.1. FHTF BLE ;&9 FHR G

DUR7nBlE S S ESP32 » Hrr —H/E) Server (f& XFr "ESP32 Server") - 55—
{9 Client (f5 XFry "ESP32 Client") - 256l 17 BLE 3E$% > SEREIREE -

e

ESP32 Server F ek service bin XX AEF Flash &,  FHULHRAEARSS .

- il ZEf% service bin UM, 5% esp32-at/tools/readme.md.

« service bin CAFIBESEHINE, W esp32-at/partitions_at.csv H ble_data X B (K.

1. ¥146(E BLE ThRe :




« ESP32 Server :

- ¥4&1E BLE server :

AT+BLEINIT=2 /I server role

I AYAR
OK
- QRS

AT+BLEGATTSSRVCRE /I create services

I AYAR
OK
- FHEMS

AT+BLEGATTSSRVSTART /I start services

I AYAR

OK

- ESP32 Client :

AT+BLEINIT=1 /I client role

IRV

OK

2. % 77 BLE &#% ¢
- ESP32 Server :
- i 550 BLE ikl - 1% ESP32 Server #ihil/y “24:0a:c4:03:f4:d6” » & S LLHHEHE S 54

AT+BLEADDR? /I get server's BLE address

Ma Ry -

+BLEADDR:24:0a:c4:03:f4:d6
OK

- BB TS (ERE - —f EHRECE) - LRAKE | S8 WE ABOA T B34 -

AT+BLEADVPARAM=32,64,0,0,7

I IAYAR

OK




- BCE TiEgE (RJEERIE) - WRIGHECE | HEYEE » A2, TR payload Y% -

AT+BLEADVDATA="0201060B09457370726573736966030302A0"

/¥ The adv data is
* 020106 //<length><type>,<data>
*  0A 09 457370726573736966 //<length>,<type>,<data>
* 0303 02A0 //<length>,<type>,<data>
*/

MRy -
OK
fr T ECE | RBEIE S > AR LICE ScanRspData (3 fi b HE )

AT+BLESCANRSPDATA="0201060B09457370726573736966030302A0"

I AYAR

OK

{15 client =2 Active Scan - 52 5t gE+H# % ScanRspData -
- JHET R

AT+BLEADVSTART

IRV

OK

- ESP32 Client :

- ECEHMSE (nERRE - — TREICE) - fEniamenn - i DECEAMSE - Rl
B2 active scan 55 » f55UF ¢

AT+BLESCANPARAM=1,0,0,100,50

MRy -
OK

4=

- TTER

AT+BLESCAN=1,3

MRy -

+BLESCAN:<BLE address>,<rssi>,<adv data>,<scan rsp data>
OK

- IR E] ESP32 Server f5 0 i {T{TIERE ¢




AT+BLECONN=0,"24:0a:c4:03:f4:d6"

I YA

R«
o W BLE ERNTHEE 7, WK +BLECONN:<conn_index>,<remote_BLE_address>

. ﬁu% BLE E%Hﬁﬂ:’ I}w%ﬂt\‘ +BLED|SCONN:<conn_index>,<remote_BLE_address>
- EEENERHES
e TR WS RS

AT+BLECONNPARAM=0,30,30,0,600

M N7 -

AT A4S

AT+BLECONNPARAM?

I YA

- IoE R KEHETT (MTU)
TEiEREE 177 )5  client 7] UL #E Exchange MTU Request :

AT+BLECFGMTU=0,200

M N7 -

pUBIIVS N

AT+BLECFGMTU?

M N7 -




3. 15 RS RHIE -
ESP32 Server:
- ERAH RS

AT+BLEGATTSSRV?

M) 7 2

- A IR S5 RFAE -

AT+BLEGATTSCHAR?

] J8 <

ESP32 Client:
- AWRSS:

AT+BLEGATTCPRIMSRV=0

e NV -

- ARG R AL :




AT+BLEGATTCCHAR=0,3

i oz

+BLEGATTCCHAR:"char",0,3,1,0xC300,2
+BLEGATTCCHAR:"desc",0,3,1,1,0x2901
+BLEGATTCCHAR:"char",0,3,2,0xC301,2
+BLEGATTCCHAR:"desc",0,3,2,1,0x2901
+BLEGATTCCHAR:"char",0,3,3,0xC302,8
+BLEGATTCCHAR:"desc",0,3,3,1,0x2901
+BLEGATTCCHAR:"char",0,3,4,0xC303,4
+BLEGATTCCHAR:"desc",0,3,4,1,0x2901
+BLEGATTCCHAR:"char",0,3,5,0xC304,8
+BLEGATTCCHAR:"char",0,3,6,0xC305,16
+BLEGATTCCHAR:"desc",0,3,6,1,0x2902
+BLEGATTCCHAR:"char",0,3,7,0xC306,32
+BLEGATTCCHAR:"desc",0,3,7,1,0x2902

OK
- DRSS RAE (CESRZAFERYE SCRPEURIE)

AT+BLEGATTCRD=0,3,1

Iz

+BLEGATTCRD:0,1,30
OK

AR «
ESP32 Client i BUFE T, ESP32 Server #7x +READ:<conn_index>,<remote BLE address>

- HRSFHE CESRZFFILEIE SRS -

AT+BLEGATTCWR=0,3,3,,2

M J9

> // waiting for serial data
OK

-

ESP32 Client S4514L /%1, ESP32 Server 75 +WRITE:<conn_index>,<srv_index>,<char_index>,[<desc_index>],

<len>,<value>

4. 3 FHAR 55 AL -

- ESP32 Client:

- WEMRSSRILHATT (BESRIZRFLEIE SCRREAERE) -

AT+BLEGATTCWR=0,3,6,1,2

M ]9




> /I waiting for serial data, should input HEX string "01" here
OK

W

ESP32 Client SHHERR TR, ESP32 Server $&7i
+WRITE:<conn_index>,<srv_index>,<char_index>,<desc_index>, <len>,<value>

- ESP32 Server:

- MRSFFHLEA CERZFALRYE SCREERERE) -

AT+BLEGATTSNTFY=0,1,6,3

M ]9

> /I waiting for serial data
OK

4EPA
ESP32 Client W 3B %1, K425 +NOTIFY:<conn_index>,<srv_index>,<char_index>,<len>,<value>

wtFE —R%S, Client M <srv_index> 1 = Server M) <srv_index> 1 + 2, XZEIEHWIE.

5. FHR IR HFAE -
- ESP32 Client:
- BERSFAERRAT CEORZAERTE SORHER BRI -

AT+BLEGATTCWR=0,3,7,1,2

M J9

> /I waiting for serial data, should input HEX string "02" here
OK

i

ESP32 Client SHHEfIAFF RS, ESP32 Server #it/~

+WRITE:<conn_index>,<srv_index>,<char_index>,<desc_index>, <len>,<value>

« ESP32 Server:
- WREFHEFR R (ESRZFHEENE SCRfRREE) -

AT+BLEGATTSIND=0,1,7,3




MRy -

> /I waiting for serial data
OK

A«
ESP32 Client W #$57~, #4127~ +INDICATE:<conn_index>,<srv_index>,<char_index>,<len>,<value>

XF[E —Mk%%, Client M) <srv_index> {8 = Server M) <srv_index> {8 +2, XELEHEIZ.

9.5.2.2. JT BLE N Fgst

1. W5 OFE

PRI LLss BLE (5 (%%E Wi-Fi SSID i1 Password (58 - DISEEIEE FECE T4
PALEHITIAE ©

15 F BLE client (5] BLE server £ SSID f{1 Password 8 > ®] DL FHig 4
AT+BLEGATTCWR ;

41 5 2 BLE server [a BLE client {£ % SSID fI Password (= & > A DIfE FHIES
AT+BLEGATTSNTFY

TS HE 2% H] 3 9.5.2.1 BT -
2. ¥IEEL
Ui ESP32 AT &iASEEl BLE FEETHEE » (B2 A alUE AEAETE S 52
X —f 2 > B Host MCU 2 H ¥ diE (5 2 EITT -
BLE client [5] BLE server {&5ik#E - =t ANWHYE 55 AT+BLEGATTCWR 5X
s
BLE server [a BLE client {5 & %32 » A AW E HIiE S
AT+BLEGATTSNTFY 52#i ; #4155 B a[5%yi 3 9.5.2.1 =47 -
3.EH T2
BLE %8 (5 - DL AT & E A - SEBF-SOhEE -
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