LoRa Module
WSL310S

Compact-sized
With Ultra-low Power
Consumption

e
@ LoRaWAN Support

E WSL310S(L) : 470MHz
WSL310S(H) : 868MHz

AT Commands

Extended Temperature
Range: -40°C to +85°C

= Ultra-Low Power Consumption
\I—ll (1.5uA @ sleep mode)

LITE() I

The WSL310S transceivers SX126x feature the
LoRa™ long range modem that provides ultra-long
range spread spectrum communication and high
interference immunity whilst minimising current
consumption.

LoRa™ also provides significant advantages in
both blocking and selectivity over conventional
modulation techniques, solving the traditional
design compromise between range, interference
immunity and energy consumption.
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@ General Feature

B General LoRa module for Smart City, Smart Agriculture , Smart Industry, IOT Application
B Compact Form Factor: 16 x 18 x 2.5 mm

B 40 Pin Stamp Pad for PCB SMT mounting

B |/O port: UART/I2C/GPIO

B Temperature range: -40°C to +85°C

B Supply voltage: 2.0 ~ 3.6V

B Frequency range: 470 — 510 MHz( or 862 — 932 MHz),ISM and SRD systems

B |EEE 802.15.4g, Wireless M-Bus and Proprietary Systems

B Maximum 21dBm output power @ power boost mode

B Low-Power Wireless Systems with 7.8-kHz to 500-KHz Bandwidth

@ Product Specifications

RF Function
Standard IEEE 802.15.4¢g
Interface UART/I2C/GPIO
Transmit Output Power 21dBm
Data Rate 0.018 - 37.5 kbps
Modulation Techniques Multilevel (G)FSK and MSK
Frequency bands 470—-510 MHz or 862 — 932 MHz
Operating Voltage 2.0~ 3.6V
Operating Temperature -40 ~ 85 degree C

@ Power Consumption

SX1262ZjFEHIE,
aalihy S iR BRHTPR | BHEEYER(dBm) | TAFER(mA)
Frequency Program Power Actual Power Current
22 20 92
230MHZ 20 1 83
17 16 66
14 12.9 54
22 20.5 95
470MHZ 20 19.3 36
17 16.1 71
14 13.1 62
22 209 124
368MU7Z 20 20.2 118
17 17.1 102
14 14.2 90

Supply voltage=3.3V

Sleep mode 1.5 uA
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€ MODULE PINOUT
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€ RECOMMENDED STENCIL DESIGN

B+ 1.3mm

PAD width - 0.15mm

:

PAD width +0.1mm

Pad

A+0.1mm

| B-0.2mm

' Stencil aperture

Stencil thickness :
0.12™0.15mm
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€ RECOMMENDED REFLOW PROFILE
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Standard conditions for reflow soldering:
* a. Pre-heating Ramp (A) (Initial temperature: 150°C): 1~2.5°C/sec;
* b. Soaking Time (T2) (150°C~180°C): 60sec~100sec;
e c. Peak Temperature (G): 230~250°C;

* d. Reflow Time (T3) (>220°C): 30~60 sec;

e e. Ramp-up Rate (B): 0~2.5°C/ sec;
« f. Ramp-down Rate (C): 1~3°C/ sec.

¥ Additional Guidelines

3V3_IN

1 2
vDD3 _LJ_J_
33@.1@0{
R RETRE)
Module
o ahp2 ——|1-6ND
]
5 4
IS pn Eae . Y
T T -3
= = .=

uhwnN e

Power output routing width recommended more than 1mm.
Recommended to reserve capacitors to suppress ripple and noise.
RF output need routing with 50o0hm impedance line.

Reserve the Pi-Matching for Antenna performance tuning.
Reserve the TVS for ESD protection. (Option)

Sec.
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LoRaWAN fESRIFHA 7 AT s SEE5I1FR

FiTE AT ar SHEAVEAER A2 DL “@AT+XXX" 4HEY » Hp XXX Forazan< - AUUE T HEY
neiTh

© @AT+XXX? $RLFHERVEIINGESRS, Fl4 @AT+DEUI?

o @AT+XXX HER#{Tep<, 4] @AT+OIN

© @AT+XXX=? E{5EI4EmSIIEE, Fli @AT+CFS=?

+ @AT+XXX=<value> FEE(E{EHF S, Fl4@AT+SEND=2:Hello

TS AT H A BUARTER (L, #iH AT
<value><CR><LF>

<CR><LF><Status<CR><LF>

Note: <CR> /{7 “carriage return” [iij <LF> HI/% “line feed”

i T HF T “help AT+XXX?” E( “get AT+XXX=?", #&riR[o]<value><CR><LF>ifj
EIGHIROHERE - BR &R [El<value> <CR> <LF>fii i «

FEar< (R MCU BrHy ATZ RYM) & RE—EiREF 1 - ZF A BaIRTE =

<CR><LF> in a .”<CR><LF><Status<CR><LF>" « H[FEAVAT & ¢

Table 1.
OK PRI TIERE
AT_ERROR —fiEsha
AT_PARAM_ERROR A 6
AT BUSY_ERROR: LoRa® HEEEIURE - FTbla S BESER
AT_TEST_PARAM_OVERFLOW ZSHR&
AT_NO_NETWORK_JOINED: LoRa® LR ARIA
AT_RX_ERROR B a5 BT R I SR

A2 B AETE e (E BRI @ SR AURIEER] - S5EE DL # BHEARY R E e S AT 1%
EfESRR Y an < o MR FIETHBIRATRE o
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1 —fiap
A régan AR TEET BIYIE  #EEHERIN CPU AT Slave HEARAN AT S -

1.1 @AT: attention
S PR E SRS I EEE GEBE2R Table 2).

Table 2. Link check command
Command Input parameter  Return value Return code
@AT - - OK
1.2- @AT?: shorf help | |
2N BT SR an IR BRIV L) (FEE2EdTable 3).

Table 3. Short help command

Input Return
Command Return value
parameter code

AT+<CMD>?; help on <CMD
AT+<CMD>: run <CMD>
@AT? - AT+<CMD>=<value>: set the value oK

AT+<CMD>=?: get the value

<followed by the help of all commands>

1.3 @ATZ: MCU reset
Zon % RS EAIMCUTE L (GE15 2R Table 4).

Table 4. MCU reset command

Input Return

Return value
parameter code

@ATZ? - ATZ: triggers a reset of the MCU OK

@ATZ - No return value and return code. The MCU is reset. Void
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2  Keys, IDs and EUls &
A T4 A S e A THER AT < -

2.1 @AT+APPEUI: application identifier
Zin< 1.5 B H application identifier (3£[5 2[4 Table 5).

Table 5. Application identifier command

Command Input parameter Return value Return code
AT+APPEUI: get or set
@AT+APPEUI? - OK
the application EUI
@AT+APPEUI=? - <8 hex separated by:> oK
oK/
@AT+APPEUI=<Param> <8 hex separated by:> -
AT_PARAM_ERROR!Y
Example @AT+APPEUI= 01:02:02:04:05:06:07:08 - oK
Example @AT+APPEUI= 01:02:03:04:05:06:07 - AT_PARAM_ERRDR“]
Example @ AT+APPEUI=? - 01:02:03:04:05:06:07:08 0K

1. AT_PARAM_ERROR F it imafaliia=lisammERF &iEF

2.2 @AT+APPKEY: application key
# < FLaTH F1FHL application key (F¥15254 Table 6 ).

Table 6. Application key command

Command Input parameter Return value Return code
AT+APPKEY: get or set
@AT+APPKEY? - the o]
application key
@AT+APPKEY=T - <16 hex separated by:> OK
oK/
@AT+APPKEY=<Paramz> <16 hex separated by:> void
AT PARAM_ERRORM
01:2:a3:FB:AL1:CD:4D:20:0
- 0K

Example @AT+APPKEY=
1:02:30:40:5a:6b:7f:88

01:2:a:FB:AL1:CD:4D:20:0
Example @AT+APPKEY= - AT PARAM_ERRORWY
1:02:30:40:5a:6b:7f

2b:7e:15:16:28:ae:d2:a6:

Example @AT+APPKEY=Y - 0K

ab :f7:15:88:09:cf:4f:3c

1. AT_PARAM_ERROR 27 B i sR s pE FUis R BT &R
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2.3

Command

@AT+APPSKEY: application session key
Z i mEFH ERHL application session key (E[F 2R Table 7).

Table 7. Application se

Input parameter

ssion key command

Return value

AT+APPSKEY: get or set the

Return code

@AT+HAPPSKEY? - oK
application session key
(@AT+APPSKEY=" - <16 hex separated by:> OK
@AT+APPSKEY= oK/
<16 hex separated by:= void
<Param> AT_PARAM_ERRORM

Example @AT+APPSKEY=

01:2:a:FB:AL:CD:4D:20:0

1:02:30:40:5a3:60b:7f:88

oK

Example @AT+APPSKEY=

01:2:a3:FB:A1:CD:4D:20:0

1:02:30:40:5a:6b:7f:

AT_PARAM_ERRORM

Example

@AT+APPSKEY="

df:bb:02:df:30:eb:7e:07:52:c
5:6d:811d:e4:31:37

oK

1. AT_PARAM_ERROR FnilEiSSaism s B ERgER

2.4

@AT+DADDR: device address

Zn< T BETFE device address (3£ 2 Table 8 ).

Table 8. Device address command

Command

Input parameter

Return value

AT+DADDR: get or set

Return code

@AT+DADDR= <Param>

<4 hex separated by:>

@AT+DADDR? - QK
the device address
@AT+DADDR=? - <4 hex separated by:= QK
oK/

AT _PARAM_ERRORM

Example @AT+DADDR=

11:22:33:44

oK

Example @ AT+DADDR=?

11:22:33:44

oK

1. AT_PARAM_ERROR F i BiniRaitazlis R ER&ER



LITE. I’

2.5

@AT+DEUI: device EUI

< SLE T P FHI device EUI (G¥152 R Table 9).

Table 9. Device EUI command

Command

Input parameter

Return value

AT+DEUI: get or set the

Return code

@AT+DEUI= <Paramz=

<8 hex separated by:>

@AT+DEUIT - oK
device EUI
@AT+DEUI=? - <8 hex separated by:> 0K
oK/

AT _PARAM_ERROR[

Example @AT+DEUI=?

11:22:33:44:55:66:77:88

OK

Example @ AT+DEUI=

11:22:33:44:55:00:77:88

oK

1. AT_PARAM_ERROR FidHEinRaliszUiasRmEREEF

2.6

Command

@AT+NWKSKEY: network session key
Zin< 1T BETFH] network session key (EE[FH 22 Table 11).

Table 11. Network session key command

Input parameter

Return value

AT+NWKSKEY: get or set

Return code

@AT+NWEKSKEY=?

&:09:0A:0B:0C:0D:0E:0F

@AT+HNWEKSKEY? - oK
the network session key
@AT+NWEKSKEY=? - <16 hex separated by:> OK
@ATHNWEKSKEY= oK/
<16 hex separated by:> -
<Param> AT _PARAM_ERRORY
Example 01223456789 A:B:C:
- OK

@ATHNWKSKEY= DiE:F

Example 00:01:02:02:04:05:06:07:0

- OK

1  AT_PARAM_ERROR Frid W 8RR slfE T s R ER &R E]
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3 JIA LoRa® HEARIREFARIE
AE AR AR RIS S S

3.1 @AT+CFM: confirm mode

Z i fea T PR B @ EIBUS AR (FFHT2Rd Table 12).

Table 12. Confirm mode command

Input parameter Return value Return code

AT+CFM: get or set the
@AT+CFM? - 0K
confirm mode (0-1)

@AT+CFM=? - Oorl oK
oK/
@AT+CFM= <Param= Oorl -
AT _PARAM_ERRORM
Example @AT+CFM= 1 - oK
Example @AT+CFM=712) - 1 oK

1 AT_PARAM_ERROR F&7uid iR slfazlin Rty ER &5
2 EEEREIS L - WAREESHREEITHE - @AT+CFS=? AFTHIERITH NN ERTTHEE -
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3.2 (@AT+CFS: confirm status
Z AT PR "8 @SniREE GER20 Table 13 ).

Tahle 13. Confirm status command

Command Input parameter Return value Return code
AT+CFS: get the
@ATHCFS? - confirmation status of oK

the last AT+SEND (0-1)

@AT+CFS=7 - Oorl oK

Example @AT+CF5=? - 0 oK

3.3 @AT+JOIN: join LoRa® network

i R HINAGR 1526 Table 14).

Table 14. Join LoRa® network command

Command Input parameter Return value Return code
@ATHIOIN? - AT+IOIN: join network oK
oK/
@AT+JOIN Void Void AT_BUSY_ERRORW
Join Fail
Example @AT+OIN - - (0] 4

1. AT _BUSY ERROR FALCAENABETRFEE
2. AEEREEEEAE T8 EES 1K) B e AEiEE A sy Bl E A - W8T Join Fe
ER—EEEH S - OK RTAEEEEIT » A SHRESLAER@AT + NJS = 7 3ERE -

3.4 @AT+NIM: LoRa® network join mode

Zon < fLaTHPFHEEE AR GFF2E Table 15).

Table 15. LoRa® network join mode command

Command Input parameter Return value Return code

AT+MIM: get or set the
@AT+MNIM? - network join mode oK

(0: ABP, 1: OTAA)

@ATH+NIM=? - Dorl oK
oK/
@AT+NIM=<Input> Oorl -
AT _PARAM_ERRORM
Example @ ATHNIM=7 - 4] oK
Example @AT+NIM= 1 - oK
Example @AT+NIM= 2 - AT _PARAM_ERRORH

1 AT_PARAM_ERROR Zosil EEHIR s = s SR I & 5[]
BEEAER ABP A G hHETES(T@AT + JOIN
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3.5 @AT+NJS: LoRa® network join status

3.6

.1 2 FLaTH FFHL LoRa® BESHYEE ARAE (GFIFZRd Table 16).

Table 16. LoRa® network join status command

Command Input parameter Return value Return code

@ATHMNIS? - AT+NJS: get the join status OK

@AT+MNIS=7 - Dorl OK
Example @AT+MNIS=? - 0 (network not joined) OK
Example @AT+NIS=? - 1 (network joined) OK

@AT+RECV: last received text data

o2 Lt R B ARG S I B F R B0E GEF2R Table 17).
Table 17. Last received text data command

Command Input parameter Return value Return code

AT+RECV: print the last

@AT+RECV? - (8]
received data in raw format

@AT+RECV="? - <port=rraw (string format) OK

Example @AT+RECV=? - 45: hello world OK

oz i 2 DAF B AR R R Y EIRV RE DL R R AT O - gk =ls
<port>:<text data><CR><LF>

<CR><LF>0K<CR><LF>

B RIFARE - RO B2 AR RSN - 5 _{E@AT + RECV = ? iR [o]—{§
ZEHME  WFHTR

45:<CR><LF>

<CR><LF>0K<CR><LF>
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3.7 @AT+RECVB: last received binary data
a7 aT A P LA ERRE I BRI h 808 GFIF20M Table 18).
WRBPATR - ZIEFBEEERD 45 EHRlL -

Table 18. Last received binary data command

Command Input parameter Return value Return code
AT+RECVB: print the last
@AT+RECVB? - received data in in binary format [8]4

(with hexadecimal values)

@AT+RECVB=? - <port=:<binary> oK

Example
- 45:48656cbc6f205761726c64 OK
@ATH+RECVB="

3.8 @AT+SEND: send text data
SRR T EE RO L#xTF R A= GFF2R Table 19).
WHRPFTR - FHRBEERTEmO 12 _EHRaT -

Table 19, Send text data command

Command Input parameter Return value Return code

AT+SEND: send text
@AT+SEND? - data along with the oK

application port

oK/
@AT+SEND=<input> port text - AT_PARAM_ERRORM!/
Send OK!2
Example @AT+SEND= 12: hello world oK

I AT_PARAM_ERROR & <port>:<text- BN izt 1 IF BRI R ), <port> B—f - I B
2. E{FIEFEEES return “Send OK”

3.9 @AT+SENDB: send hinary data
oot TEE A O8FE DL g 3R FEIER A GEHF2M Table
20) - ZiEHIEERRVRHEFEE LM EFE RPN - PlrNiERTeR o [HI—
EREEEN R R AR - WRPFUT TR 12 &% 8 {EFE) © Oxab » Oxed >
Oxef » Ox0 (IR 01" {&Fm “17 407 ) » 0x23 » 0x45 » 0x67 {1 0x89 -
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Table 20. Send binary data command

Command Input parameter Return value Return code
AT+SENDB: send
@AT+SENDB? - hexadecimal data along oK
with the application port
OK/
@ATHSENDB=<inpu
<port>:<hinary>, - AT_PARAM_ERRORIY
>
Send OK'?
Example
12:abcdef0123456789 - oK
@AT+SEMDE=
Example
abcdef0123456789 - AT _PARAM_ERRORY
@AT+SEMDE=
1. AT_PARAM_ERROR & <port=:<binary>i BifJtG=F IE iR 3E[F], <port>Fy—{@ -+ H|{E, <binary>1&FTy +7<
WEEEER B3t 2 AFEFHER.

2. E{FIESEEEE return “Send OK”

LoRa® {B4REH
AR —4H G ERGS -

4,1 @AT+ADR: adaptive rate
Zop T FLaTH P FRLE EEREE R (5F520] Table 21) - ADR HYEEER 1 (BL
FA) -

Table 21. Adaptive rate command

Input

Command Return value Return code
parameter

AT+ADR: get or set the adaptive
@AT+ADR? - oK
data rate setting (0: off, 1: on)

@AT+ADR=? - Oor1l oK
@AT+HADR=<Input=> Oorl - OK
OK/

Example @AT+ADR= 0 - AT _PARAM_ERRORM

AT BUSY_ERROR®

Example @AT+ADR=? - ) oK

1. AT_PARAM_ERROR FmanEifaRaiii=igRrEIFEiER
2. AT _BUSY_ERROR ZEfpA S0t FERH G R
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4.2 @AT+CLASS: LoRa® class

% 17 FLaT A P T7HL LoRaWANTMEER (F¥H52 0 Table 22).

Table 22. LoRa® class command

Input
Command Return value Return code
parameter
AT+CLASS: get or set the
@AT+CLASS? - [8].4
device class
@AT+CLASS=? - A,B,orC [8].4
oK/
@AT+CLASS=<Input> ABorc AT _PARAM_ERROR'?

AT _BUSY _ERROR

Example @AT+CLASS=7 - A (14
L HRAE SR A

2. AT_PARAM_ERROR Z7i HiGaR sifG=Ub R (ERF &R R

3. AT_BUSY_ERROR E A 25 i iF R E R[]

4.3 @AT+DCS: duty cycle settings

Zin < et FFRUSZEEL 28 (526 Table 23 ).

Table 23. Duty cycle settings command

Input

Command Return value Return code
parameter

AT+DCS: get or set the ETSI
@AT+DCS? - duty cycle setting: O=disable, oK

1=enable - only for testing

@AT+DCS=7 - Ooril oK
oK/
@AT+DCS=<Input> Dorl - AT PARAM_ERROR!

AT _BUSY _ERROR ™

Example @AT+DCS=? - 1 oK

Example @AT+DCS= 1 - oK

I AT_PARAM_ERROR oKL I bk SR o b sy IS SR ]
2. AT_BUSY_ERROR EfI A& FEEETER
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4.4 @AT+DR: data rate

Z T FLETHEFIBERER GEH2R] Table 24).

Table 24. Data rate command

Input

Command Return value Return code
parameter

AT+DR: get or set the data rate
@AT+DR? - oK
(0-7 corresponding to DR_X)<

@AT+DR=? - [0,1,2,3,4,5,6,7] oK
oK/
@AT+DR=<Input> | [0,1,2,3,4,5,6,7] - AT_PARAM_ERRORM

AT BUSY _ERROR

Example @AT+DR=7? - 3 oK

Example @AT+DR= 2 - oK

1. AT_PARAM_ERROR FT it EiSR i S EREER
2. AT_BUSY_ERROR Zf[ A5k FARETER

4.5 @AT+FCD: frame counter downlink

F o SLETRHPFI M TIHETREs (5F52H Table 25).

Table 25. Data rate command

Input

Command paramet Return value Return code

er

AT+FCD: get or set the
@AT+FCD? - 0K
downlink frame counter

@AT+FCD=? - <integer> oK
oK/
@AT+FCD=<Input> <integer> - AT_PARAM_ERROR

AT_BUSY_ERROR

Example @ AT+FCD=? - 4294967295 OK

Example @AT+FCD=<Input> 10 - oK

I. AT_PARAM_ERROR ForikEiamaiar it e R esmE
2. AT_BUSY_ERROR Zf A sk ik FAi D E[E
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4.6 @AT+FCU: frame counter uplink

i< FaTH PFRLETTINS T 8Es (FE526] Table 26).

Table 26. Frame counter uplink command

Command Input parameter Return value Return code

AT+FCU: get or set the
@AT+FCU? - 0K
uplink frame counter

@AT+FCU=? - <integer> oK
oK/
@AT+FCU=<Input> <integer> - AT PARAM_ERRORM

AT BUSY ERROR?

Example @AT+FCU=? - 4294967295 0K

Example
10 - 0K
@AT+FCU=<Input>
1. AT_PARAM_ERROR Tr il HinRoiEzUin R ER &iEF
2. AT_BUSY_ERROR E A&k F B AR

4.7 @AT+IN1DL: join delay on RX window 1

T LETR PRI RX B 1 ERVIEEIIA (FF52E Table 27)

Table 27. Join delay on RX window 1 command

Input

Command Return value Return code
parameter

AT+IN1DL: get or set the
joint accept delay between
@ATHIN1DL? - oK
the end of the Tx and the

join Rx window 1 in ms

oK/
@AT+IN1DL=? - <integer>
AT _BUSY_ERRORY
oK/
@AT+IN1DL=<input> <integer> - AT _PARAM_ERROR!
AT _BUSY ERRORW
Example @AT+HIN1DL=? - 5000 0K
Example @AT+IN1DL= 10000 - oK

I AT_BUSY_ERROR EI Ak ik FEBATHR
2 AT_PARAM_ERROR /il EMiselig=h ittty s &g
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4.8 @AT+JN2DL: join delay on RX window 2

o< ETR PRI RX B 2 FAVEREIIA GEEZE Table 28).

Command

Input

Table 28. Join delay on RX window 2 command

Return value

Return code

parameter

AT+IN2DL: get or set the

joint accept delay between

@AT+IN2DL? - oK
the end of the Tx and the
join Rx window 2 in ms
OK/
@AT+IN2DL=? - <integer>
AT _BUSY _ERRORM
oK/
@AT+IN2DL=<input> <integer> - AT _PARAM_ERROR®!
AT _BUSY ERRORM
Example @AT+IN2DL=? - 6000 OK
Example @AT+IN2DL= 20000 - oK

1. AT_BUSY_ERROR ET0A B EHAEE TR
2. AT_PARAM_ERROR #r it HisRaE RN EREER

4.9

@AT+PNM: public network mode

02 E T PFRIUA RS GFE2M Table 29)

Table 29. Public network mode command

Command Input parameter Return value Return code
AT+PNM: get or set the
@ATHPNM? - public network mode OK
(0:0ff, L:on).
@AT+HPNM=7 - Oorl (8].4
OK/
@AT+HPNM=<input> Oorl -
AT _PARAM_ERRORW
Example @AT+PNM=7 - 0 oK
Example @AT+PNM= 1 - OK
Example @AT+PNM= 2 -

AT PARAM_ERRORW

1. AT_PARAM_ERROR Fom i B iniRoiE={iaaRrEFEEm
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4,10 @AT+RX1DL: delay of the received window 1

o< eat A PEFREEIR RIS O 1 YR (FR526 Table 30).

Table 30. Delay of the received window 1 command

Input
Command Return value Return code
parameter
AT+RX1DL: get or set the
@AT+RY1DL? - delay between the end of the OK
Tx and the Rx window 1in ms
oK/
@AT+RY1DL=" - <integer>
AT BUSY_ERROR!M
oK/
@AT+RX1DL=<input> <integer> - AT_PARAM_ERROR™
AT _BUSY_ERRORM
Example @AT+RX1DL=? - 1000 OK
OK

Example @AT+RX1DL= 1500

1. AT_BUSY_ERROR Ef0A 288 FHEEETER
AT_PARAM_ERROR F it HisRaiiE= i mmER &iEE

4,11 @AT+RX2DL: delay of the received window 2
Z e AT FAFIIRRERIE O 2 AVEE (20 Table 31).

Table 31. Delay of the received window 2 command

Input
Command Return value Return code
parameter
AT+RX2DL: get or set the
@ATH+RX2DLY? - delay between the end of the OK
Tx and the Rx window 2 in ms
oK/
@AT+RX2DL=7 - <integer>
AT _BUSY_ERROR!
oK/
@AT+RX2DL=<input> <integer> - AT_PARAM_ERROR™
AT _BUSY_ERRORM
Example @AT+RX2DL=7 - 2000 0K
OK

Example @AT+RX2DL= 2500

1. AT _BUSY ERROR Ei0A B0 FAEAE DR
2. AT_PARAM_ERROR 13t iR difizlin R EREiER
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4,12 @AT+RX2DR: data rate of the received window 2

2 T A PHRHUEEEIE O 2 (WEESEE GEF2M Table 32).

Table 32. Data rate of the received window 2 command

Input

Command Return value Return code
parameter

AT+RX2DR: get or set the
@AT+RX2DR? - Rx2 window data rate (0-5) oK

corresponding to DR_X

oK/
@AT+RX2DR=? - [0,1,2,3,4,5]
AT BUSY_ERRORI
oK/
@AT+RX2DR=<input> [0,1,2,3,4,5] - AT_PARAM_ERROR™
AT BUSY ERRORI
Example @AT+RX2DR=7 - 5 0K
Example @AT+RX2DR= 5 - oK

1. AT_BUSY_ERROR ZNIAREHEFEBATEE
2. AT_PARAM_ERROR 70 B R alia =t st EE & ER

4,13 @AT+RX2FQ: frequency of the received window 2

o7 LAt PFHUEERTE O 2 H93RE (FF5 2 Table 33).

Table 33. Frequency of the received window 2 command

Command Input parameter Return value Return code

AT+RX2F(Q: get or set the
@AT+RX2FC? - 0K
Rx2 window frequency

oK/
@AT+R}2FO=7 - Frequency in Hz
AT BUSY _ERRORW
oK/
@AT+RX2FQ=8695350
Frequency in Hz - AT _PARAM_ERRORI?
00
AT BUSY _ERRORW
Example
- 869535000 oK
@AT+RX2FQ=7?
Example @AT+RX2FQ= 869535000 - oK

1. AT_BUSY_ERROR ZEfpA &3t F{ERA M
2. AT_PARAM_ERROR FidBEiRalfEriismnERNEEr
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4,14 @AT+TXP: transmit power
i FLaTH FFHEEHTIER (G526 Table 34).
Table 34. Transmit power command

Command Input parameter Return value Return code

AT+TXP: get or set the
@AT+THP? - ok
transmit power (0-7)
0K
@AT+TXP=? - [0,1,2,3,4,5,6,7]?
AT_PARAM_ERRORM
OK
@AT+TXP=<input> [0,1,2,3,4,5,6,7] -
AT_PARAM_ERROR™
Example @AT+TXP=? - ! >
Example @AT+TXP= 4 _ oK

1. AT PARAM ERROR ZETHH BRI HBENEREER
2. 07 +£55 0: 17dEm, 1: 15dBm, 2: 13dBm, 3: 11dBm, 4: 9dBm, 5: 7dBm, 6: 5dBm, 7: 3dBm

5 Hh
AEHREET GRS - RF (SHVE R FW RAATHS -

5.1 @AT+RSS5l: R551 on reception

#2042 LT P TEREULEF T HL RSS! (FF1F 2R Table 36 ).

Table 36. R55I on reception command

Command(1) Input parameter Return value Return code

AT+RSSI: get the RSSI of
@AT+RSSI? - oK
the last received packet

@AT+R55I=? - integer OK

Example @AT+RSSI=? - -31 OK

1. @At+RSSI=? $E{EL] dBm BE{ITIE

5.2 @AT+SNR: signal noise ratio

i< foat P PHUE R U EIRY SNR BSR4 (FET5 2R Table 37).

Table 37. Signal noise ratio command

Command(1) Input parameter Return value Return code

AT+SMR: get the SNR of
@AT+SMNRT - 0K
the last received packet

@AT+SNR=? - integer OK

Example @ AT+SNR=? - 32 OK

1. @AWSNR=? E{ELL dBm BEfrME
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5.3 @AT+VER: version of the firmware
o< TR PRI A GEF2ME Table 38).

Table 38. Version of the firmware command

Command Input parameter Return value Return code

AT+VER: get the version
@AT+VER? - oK
of the AT_iSlave FW

@ATHVER=? - F-TCM =R RO OK

Example @AT+VER=? - F-1 O =3O OK

6 RF A
AHT A RFHEERREM T —mS -

6.1 @AT+TRSSl: Start Radio Frequency R5SI Tone test

#in 2 foa TR F @) RF RS ARG, GFFH2Rd Table 39).

Table 39, start Radio Frequency RSSI Tone command

Input
Command Return value Return code
parameter
@AT+TRSSI? - AT+TRS55I: start RF RS5] tone test OK
oK
@AT+TRSSI Void Void
AT BUSY_ERRORI
Example
- - OK
@AT+TRSSI

1. AT_BUSY ERROR Ef0A B &% F AR H ipiR[e
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6.2 @AT+TTONE: Start Radio Frequency Tone test

Hean < LET R FRE) RF JEFRASE (FE52R Table 40).

Command

Input

Return value

Table 40. start Radio Frequency Tone test command

Return code

@AT+TTONE?

parameter

AT+TTOME: start RF tone test

0K

@ATH+TTONE

Void

0K

AT BUSY ERRORM

Example @AT+TTONE

0K

1. AT_BUSY ERROR EfpA i FEAE iR

6.3

@AT+TTLRA: Start RF Tx LoRa® test

%< fLa TR FRIE) RF Tx LoRa® G (#7526 Table 41).

Table 41. Start RF Tx LoRa® test command

Command

Input

Return value

@AT+TTLRA?

parameter

AT+TTLRA: starts Tx LoRa® test

Return code

oK

@AT+TTLRA

Void

oK

AT _BUSY _ERRORM

Example @AT+TTLRA

oK

1. AT_BUSY ERROR #EfpA @i Fir A iEM

6.4

@AT+TRLRA: Start RF Rx LORA test
% 6% fLa TR FRIE) RF Rx LoRa® JHIEK (FEH2RE Table 42).

Table 42. start RF Rx LoRa® test command

Input
Command Return value Return code
parameter
@AT+TRLRAT? - AT+TRLRA: starts Rx LoRa® test OK
OK
@AT+TRLRA Void

Void

AT BUSY ERRORM

Example @AT+TRLRA

oK

1. AT_BUSY ERROR #HfpA @i Fi A TiEM
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6.5 @AT+TCONF: Config LoRa® RF test
w2 AT PR LoRa®Jllsiae E (FEIH 2R Table 43).

Table 43. Config LoRa® RF test command

Input

Command Return value Return code
parameter
AT+TCONF: configure
@AT+TCONF? - oK
LoRa® RF test
0K
@AT+TCOMNF=" Void Void
AT_ERROR
@AT+TCONF= oK
Void Void
<param> AT _PARAM_ERRORI
Freq = 868 MHz
Power = 14 dbm
Bandwidth = 125 KHz
Example
- 5F=12 DK
@AT+TCOMNF="
CR=4/8
LNA State=0
PA boost state=1
Example 868:12:125:12:
- 0K
@AT+TCONF= afg:0:1
Example 868:12:300:12: AT _PARAM_ERROR!Y
@AT+TCONF= 4/8:0:1 (error on bandwidth setting)

1. AT_PARAM_ERROR Fmi iR izl EREiEm

AT_PARAM_ERROR ‘3B 4 H IETEAV 2 (- ERHE) B0 I ZoKAVER B - 1R[]
* Bandwidth = {125, 250, 500},

*SF={7,8,9,10, 11, 12};

e CR=1{4/5, 4/6, 4/7, 4/8}.

6.6 @AT+TOFF: Stop ongoing Radio Frequency test
#0n<7 TR P& 1L IEFEETTHY RF A (126 Table 44).

Table 44. Stop Radio Frequency test command

Command Input parameter Return value Return code

@AT+TOFF? - AT+TOFF: stop ongoing RF test 0K

@AT+TOFF Void Void oK
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6.7 @AT+CERTIF: Set the module in LoRaWAN™ Certification Mode

i< S TH FRE) RF Rx LoRa MG (FEIHZ:E] Table 45).

Table 45. Set the module in LoRaWAN™ Certification Mode command

Command Input parameter Return value Return code

AT+CERTIF: set the module in
{@AT+CERTIF? - (8] 4
LoraWAaN™ Certification Mode

oK
@ATH+CERTIF Void Void

AT _BUSY_ ERRORW

1. AT _BUSY ERROR EfiA & FEERTEM
@AT+CERTIF # iR EI S A ElF B S £ -

7 ERWY
A M EERZmS

7.1 @AT+TRX: Set the frequency of Rx1 is equal to the frequency of Tx

i LT PAFHL Rl SERER AR (FET2R] Table 46).

Table 46. LoRa®= network join mode command

Command Input parameter Return value Return code
AT+TRX: ZEEHEAL
@AT+TRX? - AT PREE S HTEEE (0:R] 0K
B 1:B8EL)
@ATHTRY=" - Dorl oK
oK/
@ATH+TRX =<Input> Oorl -

AT _PARAM_ERRORW

Example @AT+TRX=? - 4] OK

Example @AT+TRX= 1 - oK
Example @AT+TRX= 2 - AT _PARAM_ERROR™

1. AT_PARAM_ERROR Tl HiS R es= SR M HIF &g
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7.2 @AT+RX1FQ: frequency of the received window 1
#Zip < TR PFIEFEREIRIE D 1 fYEER (FEH2ME Table 47).
Table 47. Frequency of the received window 2 command

Input
Command

Return value Return code

parameter

AT+RX1FQ: get or set

the
@AT+RX1FQ? - OK
Rxl window
frequency
oK/
@AT+RX1FQ=" -

Frequency in Hz
AT _BUSY _ERROR

oK/

@AT+RX1FO=8659535000 Frequency in Hz -

AT_BUSY _ERROR

AT _PARAM_ERROR?!
- 869535000 0K
Example @AT+RX1FQ= 869535000

1. AT_BUSY ERROR EfpA & FEAEDER
AT_PARAM_ERROR Fomid i faR difazl inani EIFEEm

Example @ AT+RX1FO="?

- 0K

7.3 @AT+TX1FQ: frequency of the transmitted channel 1
o e TR PR HIEE VI 1 AR (GRIF2 Table 48).

Table 48. Frequency of the received window 2 command

Input
Command Return value Return code
parameter
ATHTX1FQ: get or set
@AT+TX1FQ? - 0K
the Tx1 frequency
oK/
@AT+TX1FO=7? -

Frequency in Hz
AT _BUSY ERROR

oK/
@AT+TX1FQ=869535000 | Frequency in Hz - AT_PARAM_ERROR?

AT_BUSY _ERROR

Example @AT+TX1FO="? - 869535000 oK

Example @AT+TX1FQ= 869535000

1. AT_BUSY ERROR EfiA si& i P B DiER
AT_PARAM_ERROR Fomid® faR izl inani R ErEm

- 0K
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7.4 @AT+TX2FQ: frequency of the transmitted channel 2
Z 2 LA TR PTRHUSE S AYIEE 2 AYFER (FFIF 20 Table 49).

Table 49. Frequency of the received window 2 command

Input
Command Return value Return code
parameter
AT+TX2FQ: get or set
@ATHTX2FO? - oK
the Tx2 frequency
oK/
@AT+TX2FQ=? -

Frequency in Hz
AT BUSY _ERRORW

oK/

@AT+TX2FO=869535000 Frequency in Hz

AT PARAM_ERROR

AT _BUSY_ERROR™
- 869535000 oK
Example @AT+TX2FQ= 869535000

AT_BUSY ERROR EHIA S5 (F AR 8 iR
AT_PARAM_ERROR Fmat B iR sz isarr HEIF &iEE

Example @AT+TX2FQ="7

0K

7.5 @AT+TX3FQ: frequency of the transmitted channel 3
Z 2 LA TR PTRHUSE S AYIEE 3 HYFER (FFF 20 Table 50).

Table 50. Frequency of the received window 2 command

Input
Command Return value Return code
parameter
AT+TX3FQ: get or set
@ATH+TXIFO? - 0K
the Tx3 frequency
oK/
@ATHTXIFO=7 -

Frequency in Hz
AT _BUSY_ERROR

oK/
@AT+TX3FQ=869535000 | Frequency in Hz AT_PARAM_ERROR?

AT BUSY _ERRORW

Example @AT+TX3FQ="7 - 869535000 0K

Example @AT+TX3FQ= 869535000

AT_BUSY ERROR EHIA S8 (F AR # iR
AT_PARAM_ERROR Fmat B iR sz isarr HEIF &iEE

0K
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7.6 @AT+TX4FQ: frequency of the transmitted channel 4
2 LT A PR SIS 4 HVEE (FF1F 2R Table 51).

Table 51. Frequency of the received window 2 command

Input
Command Return value Return code
parameter
AT+TX4FQ: get or set
@AT+TXAFQ? - 0K
the Tx4 frequency
oK/
@AT+TX4FQ=? -

Frequency in Hz
AT BUSY _ERRORW

oK/

@AT+TX4FOQ=809535000 Frequency in Hz -

AT PARAM_ERROR?

AT _BUSY _ERROR™
- 869535000 0K
Example @AT+TX4FQ= 869535000

1. AT _BUSY ERROR #EiIA @i FEEEDER
AT_PARAM_ERROR F it B iR sipg=l s Rr I &iEm

Example @AT+TX4FQ=7

0K

7.7 @AT+TX5FQ: frequency of the transmitted channel 5
602 FLaT PR SaYIEE 5 AVEER GFIF2M Table 52).

Table 52. Frequency of the received window 2 command

Input
Command Return value Return code
parameter
AT+TX5FQ: get or set
@AT+TX5FQ? - oK
the Tx5 frequency
oK/
@AT+THSFO="? -

Freguency in Hz
AT BUSY _ERRORW

oK/
@AT+TX5FQ=869535000 | Frequency in Hz AT_PARAM_ERRORI?

AT BUSY _ERRORW

Example @AT+TX5FQ="? - 869535000 0K

Example @AT+TX5FQ= 869535000

AT_BUSY _ERROR EIA S ik IFEEAETiEM
AT_PARAM_ERROR F it B iR slpg =l isan ) {HIF EnElm

0K
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7.8 @AT+TX6FQ: frequency of the transmitted channel 6
e fLa TR FIFHUEE S ETEE 6 BVFRE (FEF2H Table 53).
Table 53. Frequency of the received window 2 command

Input
Command

Return value

Return code
parameter
AT+TXEFQ: get or set
@AT+TXEFQ? - oK
the Tx6 frequency
oK/
@AT+TXBFO=? -

Frequency in Hz
AT _BUSY_ERRORW

oK/
@AT+TX6FQ=869535000 | Frequency in Hz - AT_PARAM_ERROR?
AT _BUSY ERRORM
Example @AT+TX6FQ=? - 869535000 oK
Example @AT+TX6FQ= 869535000 - oK
1. AT _BUSY ERROR A st FAF iR iR
2.

AT_PARAM_ERROR FilH iR s zlinarnEiF Engm

7.9 @AT+TX7FQ: frequency of the transmitted channel 7
Z 2 T PEHEE A EE 7 AVEE GEH 2R Table 54).

Table 54. Frequency of the received window 2 command

Command Input parameter Return value Return code
AT+TX7FQ: get or set
@AT+TXTFQ? - oK
the Tx7 frequency
oK/
@AT+TX7FQ=? -

Frequency in Hz
AT _BUSY ERRORM

oK/
@AT+TX7FQ=869535000 | Freguency in Hz - AT_PARAM_ERROR[
AT _BUSY_ERRORW
Example @AT+TX7FQ=? - 869535000 oK
Example @AT+TX7FQ= 869535000 - oK
1. AT _BUSY ERROR A st FAF iR iR
2.

AT_PARAM_ERROR FilH iR s zlinarnEiF Engm
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7.10

@AT+TX8FQ: frequency of the transmitted channel 8

#Zip < FET F E R B RYEE 8 VR (FEH2H Table 55).

Table 55. Frequency of the received window 2 command

@AT+TXBFOQ="?

Frequency in Hz

Command Input parameter Return value Return code
AT+TXEBFQ: get or set
@ATHTXBFQ? - oK
the Tx8 frequency
oK/

AT _BUSY_ERRORW

@AT+TX8FO=80659535000

Frequency in Hz

oK/
AT_PARAM_ERROR?

AT BUSY_ERRORW

Example @AT+TXEFQ=7

869535000

0K

Example @AT+TXBFO=

869535000

oK

1. AT _BUSY ERROR EHNA S ik IFAEE TiEE

2. AT_PARAM_ERROR Forat fmaRaiszlinammEREEm

7.11

@AT+SAVE: Save the customization configuration

Zin < LETHEFIERZ8 G2 Table 56).

Table 56. Save customization configuration command

Command

([@AT+5AVE

Input parameter

Return value

Return code

oK

7.12

Table 57. Transmit power command

@AT+TXO: transmit power without limitation by area, such as EU 868.

Z T NaTH P FHEESHTIER » BAZEIRE (4 eV 868) GH152Rd Table 57 ).

Command Input parameter Return value Return code
AT+TXO: get or set
@ATHTXO? - the OK
transmit power (0-20)
[0,1,2,3,4,5,6,7,8,9,10,
oK
@AT+TXO=7 - 11,12,13,14,15,16,17,
AT_PARAM_ERROR'
18,19,20]@
[0,1,2,3,4,5,6,7,8,9,1
oK
@ATHTXO=<input> 0,11,12,13,14,15,16, -
AT PARAM_ERRORM
17,18,19,20]"
Example @AT+TXO=" - 1 0K
Example @AT+TXO= 4 - oK

1. AT_PARAM_ERROR Fril HinR el Rt ER & ER
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@ CHANGE LIST

Change List
2018.10.22 Kaysa Lee Preliminary

2019.04.18 Kelly Hsu Add Additional Guidelines




