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1. i

AR E T v2.1x

2. BfED

UART, EZRI\BRE 9600( AT 52 i), 8 AL i, oA RS, 1 Az 1hAr
el GPIO

RHRARAE TR~ GPIO

27 GPIO

3. Bfx

o KA GPIO, [RHFERL, 4ERF 1ms DL L
o WFRIBITHRALBHSEE, ELAIMEREL, BUGEM 100ms FERF, Biik2EE
BRI

4. PRER/vWeRE

7 AT IEIE R 4 AT+PM E B 9 T S AR B H Zh R AR X

o TEFHNRIRIEA T, JBITHE4 AT+SLEEP PRERASFr, 7EMGHE GPIO |77 A= T ik
it

o (EHEINIFEENAT, BUUKIRIELIH AL & 0 RX /=4 TR (Elmd
KIEER LTI MBS, 2 PITE AU O H S RIR

o HBUAMET FERIRME A TAFIRES

o FEPRHRIRZS T, H HSCH, TEIEMmR AT $54

o TEMLE GPIO LA FIRIR MBI, R FAERF Sms, Wil J5 5565 Sms

o FERX AR TN NI RIS, RPN Ams, MR JE S £F Sms

o TEARHRIRZT, IRAFE/R GPIO Hay IR, TARIRES T, IRAHR78 GPIO- fnHh = FT
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5. WS

5.1. CN470

[ {4 37 FFbR v CN470 | 96 MEIE, BRIATFE {518 8087, Jo H aliR At (51E, T
1)/ B Channel Mask

BRikfHiE

51
80
81
82
83
84
85
86
87

RX2

Datarate

DR

o

a A W N P

7
486.3
486.5
486.7
486.9
487.1
487.3
487.5

487.7

e
SF12 /125 kHz
SF11 /125 kHz
SF10/125 kHz
SF9 /125 kHz
SF8 /125 kHz
SF7 /125 kHz

TMT
506.7
506.9
507.1
507.3
507.5
507.7
507.9
508.1
505.3

DR Range
DRO - DR5
DRO - DR5
DRO - DR5
DRO - DR5
DRO - DR5
DRO - DR5
DRO - DR5
DRO - DR5
DRO

Bitrate[bit/s]
250
440
980
1760
3215
5470

I

j

1o}
H

é,\
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e TxPower

TxPower EE
0 MaxEIRP
1 MaxEIRP — 2dB
2 MaxEIRP — 4dB
3 MaxEIRP — 6dB
4 MaxEIRP — 8dB
5 MaxEIRP —10dB
6 MaxEIRP —12dB
7 MaxEIRP — 14dB
o BINSH
ZH (=1
TX Datarate DR3
TX Power 1
MaxEIRP 20dBm
RX1delay 1000ms
RX2delay 2000 ms
JoinRX1delay 5000ms
JoinRX2delay 6000ms
ADREnabled False
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5.2. EU433
e BINEE
=18 ki7 T4T DR Range
[0] 433.175 433.175 DRO - DR5
[1] 433.375 433.375 DRO - DR5
[2] 433.575 433.575 DRO - DR5
3 433.775 433.775 DRO - DR5
4 433.975 433.975 DRO - DR5
5 434.175 434.175 DRO - DR5
6 434.375 434.375 DRO - DR5
7 434.575 434575 DRO - DR5
RX2 -- 434.665 DRO
e Datarate
DR BB Bitrate[bit/s]
0 SF12 /125 kHz 250
1 SF11 /125 kHz 440
2 SF10/ 125 kHz 980
3 SF9 /125 kHz 1760
4 SF8/125 kHz 3215
5 SF7 /125 kHz 5470
6 SF7 / 250kHz 11000
7 FSK 50 kbps 50000
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e TxPower

TxPower EE
0 MaxEIRP
1 MaxEIRP — 2dB
2 MaxEIRP — 4dB
3 MaxEIRP — 6dB
4 MaxEIRP — 8dB
5 MaxEIRP —10dB
N
SR {:
TX Datarate DRO
TX Power 0
MaxEIRP 12dBm
RX1delay 1000ms
RX2delay 2000 ms
JoinRX1delay 5000ms
JoinRX2delay 6000ms
ADREnabled False
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5.3. EU868
e BINEE
=18 ki7 T4T DR Range
[0] 868.1 868.1 DRO - DR5
[1] 868.3 868.3 DRO - DR5
2] 868.5 868.5 DRO - DR5
3 867.1 867.1 DRO - DR5
4 867.3 867.3 DRO - DR5
5 867.5 867.5 DRO - DR5
6 867.7 867.7 DRO - DR5
7 867.9 867.9 DRO - DR5
RX2 -- 869.525 DRO
e Datarate
DR BB Bitrate[bit/s]
0 SF12 /125 kHz 250
1 SF11 /125 kHz 440
2 SF10/ 125 kHz 980
3 SF9 /125 kHz 1760
4 SF8/125 kHz 3215
5 SF7 /125 kHz 5470
6 SF7 / 250kHz 11000
7 FSK 50 kbps 50000
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e TxPower

TxPower EE
0 MaxEIRP
1 MaxEIRP — 2dB
2 MaxEIRP — 4dB
3 MaxEIRP — 6dB
4 MaxEIRP — 8dB
5 MaxEIRP —10dB
6 MaxEIRP —12dB
7 MaxEIRP — 14dB
o BINSH
ZH (=1
TX Datarate DRO
Tx Power 1
MaxEIRP 16dBm
Rx1delay 1000ms
RX2delay 2000 ms
JoinRX1delay 5000ms
JoinRX2delay 6000ms
ADREnabled False
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5.4. CN779
e BINEE
=18 ki7 4T DR Range
[0] 779.5 779.5 DRO - DR5
[1] 779.7 779.7 DRO - DR5
[2] 779.9 779.9 DRO - DR5
3 780.1 780.1 DRO - DR5
4 780.3 780.3 DRO - DR5
) 780.5 780.5 DRO - DR5
6 780.7 780.7 DRO - DR5
7 780.9 780.9 DRO - DR5
RX2 -- 786 DRO
e Datarate
DR & Bitrate[bit/s]
0 SF12 /125 kHz 250
1 SF11 /125 kHz 440
2 SF10/ 125 kHz 980
3 SF9 /125 kHz 1760
4 SF8 /125 kHz 3215
5 SF7 /125 kHz 5470
6 SF7 / 250kHz 11000
7 FSK 50 kbps 50000
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e TxPower

TxPower EE
0 MaxEIRP
1 MaxEIRP — 2dB
2 MaxEIRP — 4dB
3 MaxEIRP — 6dB
4 MaxEIRP — 8dB
5 MaxEIRP —10dB
o BINSH
SR (:
TX Datarate DRO
TX Power 0
MaxEIRP 12dBm
RX1delay 1000ms
RX2delay 2000 ms
JoinRX1delay 5000ms
JoinRX2delay 6000ms
ADREnabled False
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5.5. US915_Hybrid

BRINEIE

B8

o

N o oo b~ W N

RX2

Datarate

DR

A W N P+ O

k47 DR Range
902.3 DRO - DR3
902.5 DRO - DR3
902.7 DRO - DR3
902.9 DRO - DR3
903.1 DRO - DR3
903.3 DRO - DR3
903.5 DRO - DR3
903.7 DRO - DR3
BEE

SF10/125 kHz
SF9 /125 kHz
SF8 /125 kHz
SF7 /125 kHz
SF8 /500 kHz
RFU
SF12 /500 kHz
SF11 /500 kHz

16

T
923.3
923.9
924.5
925.1
925.7
926.3
926.9
927.5
923.3

Bitrate[bit/s]
980
1760
3215
5470
12500

980
1760

DR Range
DR8 - DR13
DR8 - DR13
DR8 - DR13
DR8 - DR13
DR8 - DR13
DR8 - DR13
DR8 - DR13
DR8 - DR13

DR8

7518
Uplink
Uplink
Uplink
Uplink
Uplink

Downlink

Downlink
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e TxPower

TxPower
0*
1%
0%
3

4*

TX Datarate
TX Power
RX1delay
RX2delay

JoinRX1delay
JoinRX2delay
ADREnNabled

BE
30dBm
28dBm
26dBm
24dBm
22dBm
20dBm
18dBm
16dBm
14dBm
12dBm

10dBm

&
DR1
3)
1000ms
2000 ms
5000ms
6000ms

False

K HE 20dBm, A8 E TxPower A 0~4, #4UL 20dBm 4T TX

17
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5.6. AS923
e BINEE
=18 ki7 T4T DR Range
[0] 923.2 923.2 DRO - DR5
[1] 9234 923.4 DRO - DR5
2 923.6 923.6 DRO - DR5
3 923.8 923.8 DRO - DR5
4 924.0 924.0 DRO - DR5
5 924.2 924.2 DRO - DR5
6 924 4 924 4 DRO - DR5
7 924.6 924.6 DRO - DR5
RX2 -- 923.2 DR2
e Datarate
DR BB Bitrate[bit/s]
0 SF12 /125 kHz 250
1 SF11 /125 kHz 440
2 SF10/ 125 kHz 980
3 SF9 /125 kHz 1760
4 SF8 /125 kHz 3215
5 SF7 /125 kHz 5470
6 SF7 / 250kHz 11000
7 FSK 50 kbps 50000
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e TxPower

TxPower EE
0 MaxEIRP
1 MaxEIRP — 2dB
2 MaxEIRP — 4dB
3 MaxEIRP — 6dB
4 MaxEIRP — 8dB
5 MaxEIRP —10dB
6 MaxEIRP —12dB
7 MaxEIRP — 14dB
o BINSH
ZH (=1
TX Datarate DRO
TX Power 0
MaxEIRP 16 dBm
RX1delay 1000ms
RX2delay 2000 ms
JoinRX1delay 5000ms
JoinRX2delay 6000ms
ADREnabled False
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5.7. IN865

o BIMETE

518
[0]
[1]
[2]
RX2

e Datarate

)
Py

~N o oo~ W N, O

nti) 4T
865.0625 865.0625
865.4025 865.4025
865.9850 865.9850
-- 866.550
RE

SF12 /125 kHz
SF11/125kHz
SF10/ 125 kHz
SF9 /125 kHz
SF8 /125 kHz
SF7 /125 kHz
RFU
FSK 50 kbps

20

DR Range
DRO - DR5
DRO - DR5
DRO - DR5
DR2

Bitrate[bit/s]
250
440
980

1760
3215
5470
RFU
50000
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e TxPower

TxPower

10

TX Datarate
TX Power
MaxEIRP
RX1delay
RX2delay

JoinRX1delay
JoinRX2delay
ADREnabled

BE
MaxEIRP
MaxEIRP — 2dB
MaxEIRP — 4dB
MaxEIRP — 6dB
MaxEIRP — 8dB
MaxEIRP —10dB
MaxEIRP —12dB
MaxEIRP — 14dB
MaxEIRP —16dB
MaxEIRP —18dB

MaxEIRP —20dB

&
DRO

3)
30dBm
1000ms
2000 ms
5000ms
6000ms

False

AR i K S HF 20dBm, #51% E TxPower N 0~4, 4Lk 20dBm H3E4T TX

21
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6. AT AR

i<, BEIAE, BSPATERYI VT NHLL, AT LU <CR><CF>(RI\r\n) 4

[ESa W
¥8 4 <CR><CF>
iR [A] P 2 <CR><CF>

F84 AT 45 B <CR><CF>

il
AT+V?
2.1.0
OK

TR IWE
e
AT?
AT+<CMD>=?
AT+<CMD>
AT+<CMD>=<value>
AT+<CMD>?

R ER
FRAY
0

a B~ WN -

TEPTAEL
EHE RS )
PATTES
BWEZH
FERITE

TRIEL
TMSH
RO
iy
ToH
TERCIRAS
RAM

22
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Fiff:
e

+SEND:X
+JOIN:X
+BLECONN
+BLEDISC
+BLEIDC:1
+BLEIDC:0

R K IE 5E K

NES 2R

BLE 4L

BLE &R

T & WA BLE B (L IEE

F A BOH T BLE &Ll iE

23
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7. AT #B4ER

Command Function
AT RYr - HAK AT RS
ATE ARG - AR
ATZ RE - HH
AT+SLEEP R4 - KRR
AT+V Y - A A
AT+BAUD RY - B/ BEE UART R
AT+FRST g - AW KE
AT+PM A4 - RIFERIL
AT+SN R4 - A SN
AT+TOKEN A4 - #rif] TOKEN
AT+DEVEUI f&4 - A if)/¥% & Deivce EUI
AT+APPEUI f&4y - i)/ & Application EUI
AT+APPKEY fEty - /W E Application Key
AT+NWKSKEY fE4n - £5 /¥ B Network Session Key
AT+APPSKEY L - &)/ B Application Session Key
AT+DADDR fE45 - #f)/ %8 Device address
AT+ADR f&5y - #if]/¥% B ADR(Adaptive Data Rate) IR 2
AT+TXP R4 - B/ BE R D)%
AT+DR f&%r - ]/ & Data Rate
AT+DCS fE4y - £5H)/1% & ETSI Duty Cycle R4S
AT+CHN fefr - B/ iR B EIE, (RMAEIERE
AT+CHM &4y - &/ E ChannelMask
AT+RX2FQ fehr - A/ B 1 2 R
AT+RX2DR f&4r - A/ B HNE 1 2DataRate
AT+RX1DL fE4 - i/ B BICE O 111 Delay
AT+RX2DL felg - W E O 2 1) Delay
AT+IN1DL fE4r - A/ BN MEICE T 1 1 Delay
AT+JN2DL fe5r - AN MELILE 1 2 [/ Delay
AT+NJM fe4r - A/ BN TT
AT+NJS fE¥ - ERARRES
AT+JOIN fe - AW
AT+FCU fL4 - 2/ B F4T Frame Counter
AT+FCD fE%r - £/ % B 1T Frame Counter
AT+CLASS &5y - #if)/i% B Class
AT+SENDB fEr - ik 16 HEH R
AT+SEND R4 - RIE AR HHR
AT+RECVB fE4r - DL 16 i3k X o 42U 2 1 B
AT+RECV fE4r - DASOAH X 4252 21 ) 2 s

24
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AT+RSSI feg - &) L —A 476 RSSI, SNR
AT+CERTIF FEH - HENAERE
AT+BLEMAC BLE - Zrif] MAC Hihit
AT+BLEINT BLE - &/ BB #&IAIE
AT+BLETXP BLE - #rif)/ W E K%
AT+BLEADV BLE - &iff/it & &1
AT+BLEDTU BLE - RIXiBFLEHE
AT+BLEDISC BLE - Wi i%s:
AT+TESTTX TEST - WA K 1%
AT+TESTRX TEST - PR HEUK
AT+TESTC TEST - 2% 4k
AT+TESTSTOP TEST - {5 1b3)3aX

25
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8. AT 84 ¥H

8.1. AT

AT

AT 7~
>>> AT
<<< OK

8.2. [l ¥

E

ATEO KA A
i
>>> ATEQ
<<< OK

ATE1 T o B
i
>>> ATEL
<<< OK

8.3. AL

z

ATZ P
>>> ATZ

8.4. YRHR

+SLEEP

AT+SLEEP va iR
>>> AT+SLEEP
<<< OK

26
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8.5. B/ BEARER

+PM
AT+PM?

AT+PM=<mode>

8.6. MEH WE

+FRST
AT+FRST

PRI

iR [A]: +PM:<mode>
< mode >: RARAE
0: FahfRARAL
1: HIMRARE

A~

>>> AT+PM?
<<< +PM:0
<<< OK

BEE ARARA

SH:

< mode>:RHRA
0: FHIARAREI
1: HERERE

EFEIRIRAE T, I 54 AT+SLEEP fRERC Ay 7Rl
GPIO _Ej=A= I s Mo it 85
E AR T, FIRRIETRE A TR 750 A 8 10 RX L
FEAETRBE (BADS H RIBAE R 1 AN MRS A, 1R
AT 5 50 B B RHR

A~

>>> AT+ PM=1
<<< OK

~:
>>> AT+FRST
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8.7. B HIE A
+V
AT+V=? IR B+ A5
i
>>> AT+V?
<<< +V:1.1.0
<<< OK
8.8. I/ W B IFR
+BAUD
AT+BAUD? %
i& [A] :+BAUD:<baud>
<baud>: JEHFE, JHE [9600, 38400, 57600, 115200]
vy i B
>>> AT+BAUD?
<<< +BAUD:9600
<<< OK
AT+BAUD=<baud> WEBRR
SH

<baud>: JHEZ JUE [9600, 38400, 57600, 115200]
A~

>>> AT+BAUD=9600
<<< OK
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8.9. & SN

+SN
AT+SN=?

8.10. #iH Token

+TOKEN
AT+TOKEN=?

IR [B]: +SN:<SN>
<SN>:16 PN FFFH] hex string

A~

>>> AT+SN?
<<<+SN:0011223344556677
<<< OK

& [A] :+TOKEN:<token>

2o Sy

<token>:16 MFELF

7~

>>> AT+TOKEN?
<<<+TOKEN:h4aqsFGaYET60sxy
<<< OK

8.11. #i#H)/¥WE Device EUI

+DEVEUI
AT+DEVEUI?

AT+DEVEUI=<EUI>

5] Device EUI

3R [B] :+DEVEUI:<EUI>
<EUI>: 8 bytes EUI

il

>>> AT+DEVEUI?
<<<+DEVEUI:11:22:33:44:55:66:77:88
<<< OK

1% B DeviceEUI

SH.
<EUI>: 8 bytes EUI

29



SENSORO

~:
>>> AT+ DEVEUI=11:22:33:44:55:66:77:88
<<< OK

8.12. EW/&E Application EUI

+APPEUI
AT+APPEUI? 1) Application EUI

& B :+APPEUI:<EUI>
<EUI>:8 bytes EUI

T~

>>> AT+ APPEUI?
<<<+APPEUI:11:22:33:44:55:66:77:88
<<< OK

AT+ APPEUI=<EUI> & ApplicationEUI

2.
<EUI>: 8 Fi EUI

i

>>> AT+ APPEUI=11:22:33:44:55:66:77:88
<<< OK
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8.13. & #/¥E Application Key

+APPKEY
AT+APPKEY? 7T ApplicationKey

iR [A] :+APPKEY:<key>
< key>: 16 F7 key

A~
>>> AT+APPKEY?
<<<+APPKEY:00:11:22:33:44:55:66:77:88:99:AA:BB:CC:DD:EE:FF
<<< OK

AT+APPKEY=<key> B ApplicationKey

Y
<key>: 16 F7 key

a0
>>>AT+APPKEY=00:11:22:33:44:55:66:77:88:99:AA:BB:CC:DD:EE:FF
<<< 0K

8.14. /K E Network Session Key

+NWKSKEY
AT+ NWKSKEY? 7Y 1H) Network Session Key

& [B] :+NWKSKEY:<key>
<key>: 16 T key

7~

>>> AT+NWKSKEY?
<<<+NWKSKEY:00:11:22:33:44:55:66:77:88:99:AA:BB:CC:DD:EE:FF
<<< OK

AT+ NWKSKEY=<key> 1% B Network Session Key

¥
<key>: 16 F7J key

A~

>>> AT+ NWKSKEY=00:11:22:33:44:55:66:77:88:99:AA:BB:CC:DD:EE:FF
<<< OK
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8.15. EX#)/¥E Application Session Key

+APPSKEY
AT+APPSKEY?

AT+APPSKEY=<key>

X 1f] Application Session Key

& [A] :+APPSKEY:<key>
<key>: 16 717 key

A~

>>> AT+APPSKEY?
<<<+APPSKEY:00:11:22:33:44:55:66:77:88:99:AA:BB:CC:DD:EE:FF
<<< OK

% B Application Session Key

SH:
<key>: 16 F77 key

A~

>>> AT+
APPSKEY=00:11:22:33:44:55:66:77:88:99:AA:BB:CC:DD:EE:FF
<<< OK

8.16. Eri#)/¥E Device address

+DEVADDR
AT+DEVADDR?

25 14) Device address

iR [A] :+DEVADDR:<address>
<address>: 4 F7i address

B

>>> AT+DADDR?
<<<+DADDR:04:00:00:01
<<< OK

AT+DEVADDR=<address> % B Device address

S
<address>: 4 “F77 address

i
>>> AT+ DEVADDR=04:00:00:01
<<< OK
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8.17. &/ E ADRIRFE

+ADR
AT+ ADR? 51 ADR RS

J& [B]: +ADR:<ADR>
<ADR>:

0: Disabled

1: Enabled

A~

>>> AT+ADR?
<<<+ADR:1
<<< OK

AT+ ADR=<ADR> W H ADRIRZES

SH:
<ADR>:

0: Disable
1: Enable

w~H:
>>> AT+ ADR=1
<<< OK
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8.18. HEW/RERFIIE

+TXP
AT+TXP? (R PIIES

IR [A]:+TXP:<power>

< power>: RPN, ISR ZSEL

><1?t

\\
nt!

H

il

>>> AT+TXP?
<<<+TXP:1
<<< OK

AT+TXP=<power> A=W RIS

¥
< power>: DIRINAL, HEESRIE S

i
>>> AT+ TXP=1
<<< OK

8.19. A/ E DataRate

+DR
AT+DR? 2511 Data Rate

iR [A]:+DR:<DR>
<DR>: Data Rate, V&SI Z %L

B

>>> AT+DR?
<<<+DR:1
<< OK

AT+DR=<DR> 1% B Data Rate

S

<DR>: Data Rate, VEIHZIBIIE 24
i

>>> AT+ DR=1
<<< OK
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8.20. H#l/E DutyCycle RE

+DCS
AT+DCS? ) Duty Cycle JRZ

& [A]:+DCS:<DCS>
<DCS>: Duty Cycle RZS
0: Disabled

1: Enabled

A~

>>> AT+DCS?
<<<+DCS:1
<<< OK

AT+DCS=<DCS> B E Duty Cycle JIRZA, S HHAE EU433,EU868 AEL AL

SH:

<DR>: Duty Cycle JRZ&
0: Disable

1: Enable

w~H:
>>> AT+ DCS=1
<<< OK
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821. HH/RERFESH

+CHN
AT+CHN? T EIES

JR[A]:+CHN: <id><freq>,<rx1Freq><DRMax><DRMin>
<id>: {518 id

<frequncy>: {518 _FATHIR

<rx1Frequncy>: IINE [ 1 A%

<DRMax>: 1518 3 ¥ 15 K DataRate

<DRMin>: {518 > )& /> DataRate

il
>>> AT+CHN?
<<<+CHN:<LF>
0, 865062500, 865062500,5,0<LF>
1, 865402500, 865402500,5,0<LF>
2, 865985000, 865985000,5,0
<<< OK
AT+CHN=<id>, WEBBREESE, WEKRI)E, X ChannelMask 17
<freq>, SHE 1
<rx1Freq>,
<DRMax>, EE:
<DRMin> IXHEEE ABP AT MK E(RIE

28

<id>: {5718 id

<freq>: 1R1E LAT I

<rx1Freq> I E 11 130K, Wk o, W% 11 1 RS -
1T AR AH 45

<DRMax>:{55 18 32 #F 1) 5 K DataRate

<DRMin>:{5 18 3 F##) 2 /)» DataRate

~:
>>> AT+CHN=3,866500000,0,5,4
<<< OK

AT+CHN RIEERCE
i
>>> AT+CHN
<<< OK

36



SENSORO

TR

AN RRVHS 5 TE

BB AR B RIMEE
CN470 Fra{EE
CN770 {5180, 1, 2
EU433 {160, 1, 2
EU868 {160, 1, 2
US915 HYBRID 1518
AS923 {180, 1
IN865 {160, 1, 2
8.22. B#H)/¥E ChannelMask

+CHM

AT+CHM? 751 ChannelMask

AT+CHM=<mask>

iR [A]: +CHM:<mask>
<mask>: 16 {7 mask

HE:
CN470 f5 96 ME1E, mask{HH 6

B

>>> AT+CHM?
<<<+CHM:00FF
<<< OK

CN470:

>>> AT+CHM?
<<<+CHM:0000,0000,0000,0000,0000,00FF
<<< OK

B Channel Mask
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2R
<mask>:16 i/ mask

TE:
CN470 5 96 MZ1E, mask A 6 1

~:
>>> AT+CHM=0007
<<< OK

CN470, JAH 16~31 151
>>> AT+CHM=0000,FFFF,0000,0000,0000,0000
<<< OK

8.23. W/ REEKEO 2 HME

+RX2FQ
AT+ RX2FQ? R E O 2 R

iR [A]: +RX2FQ:<freq>
<freq>: I T 2 BIAIR

7~

>>> AT+ RX2FQ?
<<<+RX2FQ:866550000
<<< OK

AT+RX2FQ =<freq> WEENCE T 2 R

e 28
<freq>: 2N 1 2 FIAER

i

>>> AT+ RX2FQ=866550000
<<< OK
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8.24. EW/REBEBEWE D 2 i) DataRate

+RX2DR
AT+ RX2DR? UL E 11 2 (1 DataRate

&[] :+RX2DR:<DR>
<DR>: W I 2 11 DataRate

il
>>> AT+ RX2DR?
<<<+RX2DR:2
<<< OK
AT+RX2DR=<DR> W EFZINE O 2 1) DataRate

28
<DR>: N D 2 1Y DataRate

i
>>> AT+RX2DR=2
<<< OK

8.25. AW/ REEWEO 1K delay

+RX1DL
AT+RX1DL? EIRFRIE T 1 /Y delay

iR [E] :+RX1DL:<delay>
<delay>: AV s

i

>>> AT+ RX1DL?

<<<+RX1DL:1

<<< OK
AT+RX1DL=<delay> WEERE O 11 delay

S
<delay>: Ju[# [1-15]s

T~ :

>>> AT+RX1DL=1
<<< OK
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8.26. EWEWE D 2 1 delay

+RX2DL
AT+RX2DL? IR 1D 2 1Y delay,

JR[A]: +RX2DL:<delay>
<delay>: #.fii s, {HZT “RX1DL+1”

il

>>> AT+RX2DL?
<<<+RX2DL:2
<<< OK

8.27. EH/RENMEBIE D 1 # delay

+JN1DL
AT+JN1DL? B AMEICE D 1 1 delay

R [B] :+JN1DL:<delay>
<delay>: A s

A~

>>> AT+JN1DL?
<<<+JN1DL:1
<<< OK

AT+JN1DL=<delay> WENMEZILE O 1 /) delay

SH:
<delay>: JE[#[[1 - 15]s

i E

>>> AT+IJN1DL=5
<<< OK
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8.28. EWAMEKEND 2 1 delay

+JN2DL
AT+IN2DL? AN MU T 2 1 delay

iR [A]: +JN2DL:<delay>
<delay>: A s, {HEET “JNIDL+1”

il

>>> AT+ JN2DL?
<<<+JN2DL:6
<<< OK

8.29. EHWRBEAMAR

+NJM
AT+NJM? AT, BRIAN ABP

R[] +NJM:<mode>
<mode>: A M7, ABP B OTAA

7~

>>> AT+NJM?
<<<+NJM:ABP
<<< OK

AT+NJM=<mode> BN T

S
<mode>: A7 5, ABP Bl OTAA

A~

>>> AT+ NJM=0TAA
<<< OK
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8.30. EHAPRSE

+NJS
AT+NJS?

831. AM

+JOIN
AT+JOIN

EIAPPRE

iR [A]:+NJS:<status>
<status>: ARPIRES
0: RAK
1: &AM

A~

>>> AT+NJS?
<<<+NJS:1
<<< OK

Ef#: +JOIN:<code>

0: AR
1: ARIATS

7~

>>> AT+JOIN
<<< OK

<<< +JOIN:1
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8.32. &)/ E 4T Frame Counter

+FCU
AT+FCU? 2514 _E4T Frame Counter

& [A]:+FCU:<value>
<value>: 4T Counter &

il

>>> AT+FCU?
<<<+FCU:100
<<< OK

AT+FCU=<value> 1% B Frame Counter

28
<value>: F4T Counter &

i
>>> AT+FCU=100
<<< OK

8.33. &H)/HE FA4T Frame Counter

+FCD
AT+FCD? 251 N 4T Frame Counter

& [A] :+FCD:<value>
<value>: 4T Counter {&

B

>>> AT+FCD?
<<<+FCD:100
<< OK

AT+FCD=<value> W B 4T Frame Counter

S
<value>: 4T Counter &

i
>>> AT+FCD=100
<<< OK
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8.34. H#H/¥KE Class

+CLASS
AT+CLASS? 1 Class
& [A]: +CLASS:<class>
<class>: 1% %% Class
A: Class A
C:Class C
i
>>> AT+CLASS?
<<<+CLASS:A
<<< OK
AT+CLASS=<class> W B Class
28
<class>: %% Class
A: Class A
C: Class C
w~H:
>>> AT+CLASS=A
<<< OK
8.35. K% 16 BEHIEIE
+SENDB
AT+SENDB=<type>, K% 16 BEH| EE
<port>,
<maxTrials>, ¥
<data> <type>:HfE A

0: Unconfirmedpacket
1: Confirmedpacket
<port>: Fdum [, JEHI[1 - 223]
<maxTrials>: i KR IEIREL, N type A 1B H AL, maxTrials N
o, A HE3IM1
<data>: 16 BEH FiE
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iz [al: +SEND:<code>

<code>: KiILEZER

1: Unconfirmedpacket & i% 5 %

2: Confirmedpacket &% 5E, HULE] Server i ff) ACK
3: Confirmedpacket &K% 5/, 1HARWKE] Server i) ACK

M type N 1BF, WERRSKERIEE, HARKR ACK, N
HR, BNRIERECN maxTrials K.

B

>>> AT+SENDB=1,5,3,112233
<< OK

<<< +SEND:2
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8.36. RIXENAHHE

+SEND

AT+SEND=<type>, K% 16 B EAE
<port>,

<maxTrials>, ¥

<data> <type>: H M.

0: Unconfirmedpacket

1: Confirmedpacket

<port>: FHEum 1, JEEE[L - 223]

<maxTrials>: i K&K IEREL, AV type N 1 IHZL, maxTrials N
o, FFFHEBIM1

<data>: 16 3 il Ei 4

iZ[A]: +SEND:<code>

<code>: KIELE

1: Unconfirmedpacket /%1% 5¢ ik

2: Confirmedpacket & 1% 5¢ A%, HUKF] Server i) ACK
3: Confirmedpacket &KiZ5E/k, 1H AR ] Server i) ACK

X type N 1S, R KERIED, EARKR ACK, N
B, BNRIEECA maxTrials XK.

A~

>>> AT+SEND=1,5,3,hello
<<< OK

<<< +SEND:2

8.37. LA 16 MM A th Bl By Bedm

+RECVB

AT+RECVB & [9]:+RECVB:<port>,<data>
<port>: HEum [, JEREL - 223)
<data>: 16 4% A EHm

R
HRBHAT Class CRR, BKRBIBIER, BEIHRE
+RECVB H4
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i

>>> AT+RECVB
<<<+RECVB:2,11223344
<<< OK

8.38.  DASCAHE = HH E W B K BdE

+RECV

AT+RECV iR [B] :+RECV:<port>,<data>
<port>: Hdaim [, JEE[1 - 223]
<data>: CARHPE

Bl

>>> AT+RECV
<<<+RECV:2,hello
<<< OK

839. HHL—NTITEKESRE

+RSSI

AT+RSSI? & [B] :+RSSI:<RSSI>,<SNR>
<RSSI>: {55 /%
<SNR>: EMELL

~:
>>> AT+RSSI?
<<<+RSSI:-50,7

<<< OK

8.40. HENIMERR

+CERTIF

AT+CERTIF i
>>> AT+CERTIF
<<< OK
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8.41. I BLE MAC Hiht

+BLEMAC
& [E]: +BLEMAC:<MAC>
<MAC>: BLE MAC #hlik

i
>>> AT+BLEMAC?
<<< 11:22:33:44:55:66

8.42. /W HE BLE ) #EHFE

+BLEINT
AT+BLEINT? TYih) BLE | 3% [H][5

% [H] :+BLEINT:<interval>
<interval>: | #&[Af%, 5[ [100 - 5000] ms

7~

>>> AT+BLEINT?

<<<+BLEINT:400

<<< OK
AT+BLEINT=<interval> WHE BLE | #K1H] b

S
<interval>: &[] [%, JEE[100 - 5000] ms

~:
>>> AT+BLEINT=100
<<< OK

8.43. HH/¥E BLE RETTIE

+BLETXP
AT+BLETXP? 75 BLE KT ThZ

j& [A]:+BLETXP:<power>
<power>: Eﬁj%%’ ‘7@['30; '201 -161 -121 -81 -41 OI 4] dbm
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A~

>>> AT+BLETXP?
<<<+BLETXP:-8
<<< OK

AT+BLETXP=<power> & H BLE KGTIhZE

Y
<power>: [-30, -20, -16, -12, -8, -4, 0, 4] dbm

i
>>> AT+BLETXP=0
<<< OK

8.44. Hil/REBLET HAE

+BLEADV
AT+BLEADV? 751 BLE | & H

&[5 :+BLEADV:<packet>
<packet>: £ & BLE brufER) #E

A~

>>> AT+BLEADV?

<<<+BLEADV: 02010603031122
<<< OK

AT+BLEADV=<packet> WHE BLE ] %8

S
<packet>:fF & BLE FRAEMI HEM, W A, WEILT %

i 1
>>> AT+BLEADV=02010604FFFFFFO1
<<< OK

i 2:
>>> AT+BLEADV=
<<< OK
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8.45. JRi%BLEDTU ¥iE

+BLEDTU
AT+BLEDTU=<data>

+BLEDTU:<data>

8.46. WiJf BLE &

+BLEDISC
AT+BLEDISC

8.47. WHRAKRIE

+TESTTX
AT+TESTTX=<freq>,
<bw>,

<sf>,

<txp>

9% 1% BLE DTU %4

ER:
BeAE A AAE BLE T2 v i b H W RX HRFIEE A B8 IE W AT

SH.
<data>: 16 HEil %, H K 255 710

T~

>>> AT+BLEDTU=112233445566

<<< OK

2 BLE T 4% 0] TX RFES DTU BB, O R Bl & 4
Ik DTU FH4, BSH SRIRE DRSS, SR E)
VAN=L: AN

S
<data>: 16 dEil|#% A HHs

A~
<<< AT+BLEDTU=11223344

B

>>> AT+BLEDISC
<< OK

<<< +BLEDISC

RERKESH, Bk

S

<freq>: KIEMIH

<bw> : 5 %5[0:125, 1:250, 2:500]
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<SP, PERBIRIE S
<o ATV, S IEE A

A~

>>> AT+TESTTX=486.3,0,11,14
<z<freq = 486300000
<<<bw =0

<<<sf =11
<<<power =14
<<<TX:0

<<<0OK

<<<OnTxDone

<<TX: 1

<<<OnTxDone

8.48. JREMW

+TESTRX
AT+TESTRX=<freq>, WEBEBWSH, Bahirsiilk

<bw>,
<sf>, 2

<freq>: KIEMIH

<bw>: ##%[0:125, 1:250, 2:500]
<sf>: %, FEHESRIERZ

i

>>> AT+TESTTX=486.3,0,11
<<<freq = 486300000
<<<bw =0

<<<sf =11

<<<0K

<<<OnRxDone001: 00003A030405060708090A0BOCODOEOF10111213
<<<RSSI =-67,SNR =9
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8.49. FPBIA

+TESTC
AT+TESTTC=<freq>, wESH, BEaiBEkiE

<txp>

S
<freq>: KIEANZHR
<txp>: KT N
~:
>>> AT+TESTC=486.3,14
<<<freq = 486300000
<<<power =14
<<<0OK
8.50. fEILPA
+TESTSTOP
AT+TESTSTOP 2 1R300
7~
>>> AT+TESTSTOP
<<< OK
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9. AT HRAHKEE
9.1. OTAA FRAHREER

START

Y

Initializing UART
Initializing RESET_PIN
Initializing WAKEU_PIN
Initializing STATUS_PIN

v

Test AT Command
AT

Exception
Handling N

Yy

Send data

AT +SEND=
or

AT +SENDB=

3

Is data sent
+SEND:X

Y

Y

Set OTAA
AT +NIM=0TAA

Set DEVEUI
AT+DEVEUI=11:22..

Set APPEUL
AT+APPEUI=11:22..

Set APPKEY
AT +APPKEY=11:22..

Receive data
AT +RECV
or
AT+RECVE

'

Join
network
AT+JOIN

!

Is joined
+JOIN:L

Exeption <
Handling N

Sleep
AT +SLEEP

.

Waiting

Wake up
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9.2. ABP #HE4AWMEH

Exception
Handling

START

\

Initializing UART
Initializing RESET_PIN
Initializing WAKEU_PIN
Initializing STATUS_PIN

|

Test AT Command
AT

Set ABP
AT +NJM=ABP

Set APPSKEY:
AT +APPSKEY=11:22. .

Set NWKSKEY:
AT+NWKSKEY=11:22 .

Set DEVADDR
AT+DEVADDR=11:22..

A

Send data:
AT+SEND=....
or
AT +SENDB=..

=

y

Is data sent
+SEND:X

¥
Y

Receive data
AT +RECV
or
AT+RECVE

!

Sleep
AT +5LEEP

Y

Waiting

v
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10. BLE | 3B H]

10.1. iBeacon
UUID: 00112233-4455-6677-8899AABBCCDDEEFF
Major: O

Minor: 1
Mrssi: -59

B4
>>>AT+BLEADV=0201061AFF4C00021500112233445566778899AABBCCDDEEFF00000001C5
<<< OK

10.2.  Eddystone URL

URL: https://www.google.com

B4
>>>AT+BLEADV=0201060303AAFEOD16AAFE10EC01676F6F676C6507
<<< OK

10.3.  Eddystone UID

ID Namespace: 0x00112233445566778899
ID Instance: OXAABBCCDDEEFF

HS
>>>AT+BLEADV=0201060303AAFE1716AAFEOOEC00112233445566778899AABBCCDDEEFFO000

<<< OK
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11. BLE DTU 0O
11.1. GATT

e Service: DEAEO500-7A4E-1BA2-834A-50A30CCAEOQOE4

e Characteristic for data writing/TX
Characteristic TX

uuID DEAEO501-7A4E-1BA2-834A-50A30CCAEOQE4
Properties Write Only
MaxLen 20 Bytes

B BLE 1 & E T EHIE S N K 25 K 3] UART |
B EdERE R

Length + Version + Data

FB iR
Length 2 7, MmF A F. T Version+Data FAl
Version FeUhRAS,  ASSCRY [ 5E 9 0x01
Data 16 3t i £ i
il

B NHEIE: 05000111223344
% %5 1| UART: +BLEDTU:11223344

e Characteristic for indication/RX
Characteristic RX

uuID DEAE0502-7A4E-1BA2-834A-50A30CCAEOQE4
Properties Indication
MaxLen 20 Bytes

W fIE AT+BLEDTU 454 KIEMEE HH HLAFIE indicate ) BLE F 154
I S B AL 5 (1 R | P R B €
B EdEH 05 Characteristic TX fH[A

A~

AT $64 R IXF AR AT+BLEDTU=11223344

FHLEEUR: 05000111223344
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11.2. DTU HEHE

Phone Device
START Some State
T
|
A 4
. BLE Connected event
Connect device P> +BLECONN
T
|
|
|
A 4
Listen BLE Characteristic RX
L .. P indication on event
Characteristic RX +BLEIDC:1
— Write DTU datato Send [;E:.Jn(:ata te P
Characteristic TX |
AT+BLEDTU=XXXX
di 7T\
Dataevneton | BLE DTU event
Characteristic RX L p| +BLEDTU:XXXX
Handle data Handle data
Has data to send? Has data to send?
: N
Disconnect Disconnect

AT+BLEDISC

> Disconnected event
+BLEDISC
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