LoRa Module S
WSL305S | LITE[ONI@

Compact-sized
With Ultra-low Power WSL305S(H)

Consumption 10 3058681807240086

The WSL305S transceivers SX127x feature the
LoRaWAN Support LoRa™ long range modem that prov.ides uItra.-Iong
range spread spectrum communication and high
interference immunity whilst minimising current
consumption.

)

WSL305S(L) : 470 — 510 MHz
WSL305S(H) : 868MHz for EU
WSL305S(H2) : 915 MHz for US
WSL305S(H3) : 923 MHz for Asia

E

LoRa™ also provides significant advantages in
both blocking and selectivity over conventional
modulation techniques, solving the traditional
design compromise between range, interference

AT Commands immunity and energy consumption.

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

Ultra-Low Power
Consumption
(1.5uA @ sleep mode)
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@ General Feature

B General LoRa module for Smart City, Smart Agriculture , Smart Industry, IOT Application
B Compact Form Factor: 15 x 15.5 x 2.5 mm

B 20 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 19dBm 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¢
Interface UART/I2C/GPIO
Transmit Output Power 19dBm
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

ltem Min.  Typ. Max. Unit Condition
Transmit mode @19dBm 120 mA on PA_BOOST
Transmit mode @17dBm 87 mA on PA_BOOST
Receive mode 15 mA

Sleep mode 1.5 uA




LITE\I

€ MODULE PINOUT

[ T I T W ¥ I ¥ O N e

o e
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€ PIN DEFINITION

F00 T UART_RX Main UART
P uART.TX O Main UART
3 /0 GPIO
T UART TX /O General GPIO or UART(Reserved)
5 UART.RX  1/O General GPIO or UART(Reserved)
FNA - NA
SWDIO 1/O Programming
_SWCLK 1/O Programming
ER12c_scL /0 12C interface
F12¢_spa /0 12C interface
(i 6ND -
RF port (this is reserved as option, default is only
u RF 1/O from IPEX connector)
(el GND -
[ G -
ESPI_CLK Reserved
a0 spmiso - Reserved
SPI_MOSI - Reserved
FER MCU_NRST | MCU reset
(LI GND -

P vop ; DC3V3
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€ BLOCK DIAGRAM
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€ RECOMMENDED FOOTPRINT DIMENSION

B
(_( stamp A
TJPad ||

AIAIRIA

— 2Mm

Module

K- 0.4mm

S

MM

B +0.8mm

1.1mm J i

s
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Main-board
(Footprint)

€ RECOMMENDED STENCIL DESIGN

B+ 1.3mm J

PAD width - 0.15mm PAD width + 0.1mm

r )

Pad

A+0.1mm .
Stencil aperture

Stencil thickness :
B-0.2mm 0.12~0.15mm
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€ RECOMMENDED REFLOW PROFILE
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“pre-heat soaking reflow] cooling

Standard conditions for reflow soldering: Sec.

* 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 . Peak Temperature (G): 230~250°C;

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

* . Ramp-up Rate (B): 0~2.5°C/ sec;

e f. Ramp-down Rate (C): 1~3°C/ sec.

@ PACKING SPEC

N AV )
\ zﬂ Do rot put the roduie in the top 20 pos ord the last of &) pcs by ore reel
ITEM |P/N DESCRIPTION QTY
5 1 e Proouct 1 H
2 [252000025KD | 24MM Tape Reel 224n/1000
® 3 [5253000003KD | 24MM Reel cover S00m/22000
4 [5250000003KD | Reel Disc 15 2/1000
5 [5251000003KD | 24 MM Reel Axes 171000
] ¢ pmzs Reel kag lobel 371000 ||
7 [701A000008YD 306G Dryer 171000
2Bk 8 BIS300099437 | 157604 Horicity Treicatr Cord 171000
9 523000051820 | 24 Plastlc strip 1s1000
X 10 [5011000102ZD AlLBag Anti-Static 171000
11 509100100730 | Cautlon. lobel 1/1000
12 |50910009253D | ESD covent 1/1000
13 503000086210 | Pizza box 1/1000
H 14 [50300008341D | Carton 1/4000 [
15 mMios Carton Label 1/4000
ED | SHEm¥ 367/4000
b A3 | UNII [SCALE| SHEEI| MODEL No. |WS| 3055 b
o P s} § | ANGLE £=F| MM |FREE[1 o 1| paRT wave | DUMMY PACKAGE
:‘50 i: ;,;::, =177 ROVED | CHECKED | BESINED] PART Ho. ‘HEV‘ Al
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10-50 [0, 15 | bt e -80°| 0. & tt‘ﬂ'&lﬂfﬂ’ﬁa
- [ o Bingl  [Zrwuliu

w%: ‘ﬁ:ﬂﬂ,iﬁ, o LITE{.WI LITE-ON TECHNOLOGY CORP.
1 Z 3 T _‘7_|_|'!_| 3 T L] E— T
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LoRaWAN FHEAGHEAN > AT e S5

FirE AT an S TEAVEEAER AT 2 DL “@AT+XXX" ZHEY » Hoop XXX Forazan< o HPUE TR
melTh

© @AT+XXX? $RtfErrVEIIRGER<, Fl4 @AT+DEUI?

© @AT+XXX FHARNTaa<, BIdl @AT+IOIN

© @AT+XXX=? T4 E R CIEE, Fld @AT+CFs=?

« @AT+XXX=<value> FELE{E 62, FlUI@AT+SEND=2:Hello

ap S HYEGHE BUARTEE B, SRR 00T
<value><CR><LF>

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

Note: <CR> /{7 “carriage return” jfij <LF> Fl/% “line feed”

eSO/ EEENFT“help AT+XXX?” =i “get AT+XXX=?", #[&r iR [o]<value><CR><LF>iifjH}
EHIROER - A ER[O<value> <CR> <LF>iji] «

< (R MCU {869 ATZ [RAM) #iER[El—(ERREF 1T - 2 FEBRTRIR
<CR><LF> in a .”<CR><LF><Status<CR><LF>" o H[BEAYARI A ¢

Table 1.
OK SR TIERE
AT ERROR —f R
AT_PARAM_ERROR oSS W
AT BUSY_ERROR: LoRa® HLEIUEE > Pl S BUEASERK
AT_TEST_PARAM_OVERFLOW Z2BRE
AT_NO_NETWORK_JOINED: LoRa® fEEEIUEREARIA
AT_RX_ERROR B BRI A 5

A2 BT o (E SR B ey SRV AR R - S5EE DL # BHEARY REE e S 4L 2 1%
SRR AL < o MR TIEF R AR -
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1 —fae
At régan AR TEET BRI - SEEEERIN CPU AT Slave HE A RAN AT S ©

1.1 @AT: attention
S H G E G R B IEEEIE GEE2R Table 2).

Table 2. Link check command
Command Input parameter  Return value Return code
@AT - - OK
1.2- @AT?: shorf help | |
s in S RFTE SZR SRt R AVEE) GEH2EdTable 3).

Table 3. Short help command

Input Return
Command CEOIGREINE
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
Z % Nl S EAIMCUTE T (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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Keys, IDs and EUls ‘=

A EEEAR A # s R AH BT < -

2.1 @AT+APPEUI: application identifier
< i BFEHI application identifier (3E{f2:[E Table 5).

Table 5. Application identifier command

Command

Input parameter

Return value

AT+APPEUI: get or set

Return code

@AT+APPEUI? - oK
the application EUI
@AT+APPEUI=? - <8 hex separated by:> 0K
oK/

@AT+APPEUI=<Param:>

<8 hex separated by

AT_PARAM_ERROR'

Example @AT+APPEUI=

01:02:03:04:05:06:07:08

OK

Example @AT+APPEUI=

01:02:03:04:05:06:07

AT _PARAM_ERRORM

Example @ AT+APPEUI=?

01:02:03:04:05:06:07:08

OK

1. AT_PARAM_ERROR it fHaR sliig={ st EREER

2.2 @AT+APPKEY: application key
#12 fLaTH FFFHL application key (FE{fF£:5 Table 6).

Table 6. Application key command

Return value

Return code

EAT+APPKEY=<Param=>

<16 hex separated by:>

Command Input parameter
AT+APPKEY: get or set
@AT+APPKEY? - the OK
application key
@AT+HAPPKEY=T - <16 hex separated by:> oK
OK/

void

AT PARAM_ERRORW!

Example @AT+APPKEY=

01:2:a:FB:AL:CD:4D:20:0
1:02:30:40:5a:6b:7f:88

OK

Example @AT+APPKEY=

01:2:3:FB:AL:CD:4D:20:0

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

AT PARAM_ERRORW!

Example @AT+APPKEY=Y

ab :f7:15:88:09:cf:4f:3¢c

2b:7e:15:16:28:3e:d2:a6:

OK

1. AT_PARAM_ERROR 733 B isaR ol iEzlin Rr S &R m
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2.3

Command

@AT+APPSKEY: application session key
Zin< i BETEH application session key (152 Table 7).

Table 7. Application se

Input parameter

ssion key command

Return value

AT+APPSKEY: get or set the

Return code

@ATHAPPSKEY? - 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:4AD:20:0

1:02:30:40:53:6h:7f:88

oK

Example @AT+APPSKEY=

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

1:02:30:40:5a:6b:71:

AT_PARAM_ERRORM

Example

@AT+APPSKEY="

df:bb:02:df:30:eb:7e:07:52:C
5:6d:8f1d:e4:31:37

oK

1. AT_PARAM_ERROR FriiEiniRaliazlinmrEREEF

2.4

@AT+DADDR: device address

Zin< mETFH BT device address (EE[F 220 Table 8 ).

Table 8. Device address command

W L E L

Input parameter

Return value

AT+DADDR: get or set

Return code

@AT+DADDR= <Param:

<4 hex separated by:>

@AT+DADDR? - 0K
the device address
@AT+DADDR=? - <4 hex separated by:> oK
oK/

AT_PARAM_ERRORM

Example @AT+DADDR=

11:22:33:44

OK

Example @ AT+DADDR=?

11:22:33:44

oK

1. AT_PARAM_ERROR 72 it B SR iE TUis M ER &EE
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2.5

@AT+DEUI: device EUI

< SLE T H P FHL device EUI (G¥152Rd Table 9).

Table 9. Device EUI command

Command

Input parameter

Return value

AT+DEUI: get or set the

Return code

@AT+DEUI= <Param:=

<8 hex separated by:>

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

AT_PARAM_ERRORM

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 FridHinRaEzamnEREER

2.6

Command

@AT+NWKSKEY: network session key
Zipe 1ETFH BTFEH] network session key (FF[F 22 Table 11).

Table 11. Network session key command

Input parameter

Return value

AT+NWHEKSKEY: get or set

Return code

@AT+NWEKSKEY=7

&:09:04:0B:0C:0D:0E:0F

@AT+HNWEKSKEY? - oK
the network session key
@AT+NWEKSKEY=" - <16 hex separated by:> OK
EAT+FNWEKSKEY= oK/
<16 hex separated by:> -
<Param> AT_PARAM_ERRORWY
Example O:1:2:34:5:e 789 ABC
- oK

EAT+FNWEKSKEY= O:E:F

Example 00:01:02:03:04:05:06:07:0

- OK

1  AT_PARAM_ERROR Fomiid B 508 slAR =8 S (EIF & 1R[]
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3 JDA LoRa® HEARIRZFARIER
AE R AR FIRERISEHE G S

3.1 @AT+CFM: confirm mode

Zon 2 fea T PR B R EINBEREA (FFT2Rd 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=? - Ooril oK
oK/
@AT+CFM= <Param> Ooril -
AT PARAM_ERRORM
Example @AT+CFM= 1 - oK
Example @AT+CFM=712) - 1 0K

1 AT_PARAM_ERROR 132 fraf difEzlin i ER &iEF
2 EHERHEIR 1F - OARRSHEEIECTHE - @ATHCFS=? AFFRLERATH AN B ESTHEEE -
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3.2 @AT+CFS: confirm status
< Tat A PR REY "3 wSaiReE G206 Table 13).

Table 13. Confirm status command

Command Input parameter Return value Return code
AT+CFS: get the
@ATHCFS? - confirmation status of 0K

the last AT+SEND (0-1)

@ATHCFS=7 - Dorl oK

Example @AT+HCFS=7 - 0 oK

3.3 @AT+IOIN: join LoRa® network

Z S AEEE R EINAGRK A2 Table 14).

Table 14. Join LoRa® network command

Command Input parameter Return value Return code
@ATHIOIN? - AT+IOIN: join network oK
oK/
@AT+IOIN Void Vaoid AT _BUSY ERRORH
Join Fail &
Example @AT+IOIN - - OK

1. AT _BUSY ERROR FAEENABETREFL
2. AEEREEEEAE B EES 11X - E e AEEE A AT Bl IE A - W8T Join Fe
EE—EIEENGS - OK TrREE FEIT » MASRETOEBEB@AT + NIS = ? %80 -

3.4 @AT+NJM: LoRa® network join mode

Zm < LaTHPFRERAE DA (FF526 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)

@AT+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
#Z i aT A P L ERE I E TR RN R EEE GFIF2M Table 18).
WERPHT - ZERBIRTERC 45 EHEI -

Table 18. Last received binary data command

Command Input parameter Return value Return code
AT+RECVB: print the last
@AT+RECVBY - received data in in binary format oK

(with hexadecimal values)

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

Example
45:48656c6c6f20576f726c64 oK
@AT+RECVB=T

3.8 @AT+5END: send text data
o R T EE AR OS5 L3 r R A= GFHF20 Table 19).
WEPATT - FREERTEmRC 12 _EHREI -

Table 19. Send text data command

Command Input parameter Return value Return code

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

application port

oK/
@AT+SEND=<input> port text - AT_PARAM_ERRORM!/
Send OK2
Example @AT+SEND= 12: hello world oK

1. AT_PARAM_ERROR E<port>:<text>33 BRI A IF FEi it E], <port> B—{H & HE
2 E{YiESEEEE return “Send OK”

3.9 @AT+SENDB: send binary data
oot TEE AR D8 DL ERE 3 SRR A GEF2M Table
20) - ZiERIEERATEEFEE M EFE RPN - PlrNiERTeoR o [HE—
RIS R AR RS - WRPFUT BN 12 5885 8 {EFE) © Oxab » Oxed >
Oxef » Ox0 (B ITERE 01" {&F7 “17 BT ) » 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/
@AT+SENDB=<inpu
<port>:<binary>, - AT_PARAM_ERRORWY/
[
Send OK2
Example
12:abcdef0123456789 - 0K
@AT+SEMDB=
Example
abcdef0123456789 - AT_PARAM_ERRORY
@AT+SEMDB=

1. AT PARAM ERROR & <port=:<binary=3 BT, -FIEEERER], <port 5—{A 1 #H|{E, <binary={& 753 H
EELER B 2 AEFHER.
2 EAEREE return “Send OK”

4 LoRa® {EMZEH
ARt —HEEEEG S -

4.1 @AT+ADR: adaptive rate
Z 7 LT PRI E EIERER R (FFF205] Table 21) » ADR HYEZEE R 1 (BL
FH) e

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

Example @AT+ADR= 0 - AT_PARAM_ERRORW

AT _BUSY_ERROR 1

Example @AT+ADR=? - 0 OK

1. AT_PARAM_ERROR FmalBERaET AR {EIFEER
2. AT_BUSY_ERROR Efp A siEi F A iREE
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4.2 @AT+CLASS: LoRa® class

i1 2 FLaT A FT7HL LoRaWANTMEER (F¥152 0 Table 22).

Table 22. LoRa® class command

Input
Command Return value Return code
parameter
AT+CLASS: get or set the
@AT+CLASS? - oK
device class
@AT+HCLASS=? - A B orC oK
oK/
@AT+CLASS=<Input> ABorcC AT _PARAM_ERROR

AT BUSY _ERRORW

Example @AT+CLASS="? - A oK
1 MRS R AR

2. AT_PARAM_ERROR Frit HifaR izl iR ER & iREE

3. AT_BUSY_ERROR E A 25 i F il S R[]

4.3 @AT+DCS: duty cycle settings

i< 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=? - Oorl OK
oK/
@AT+DCS=<Input> Oor1l - AT_PARAM_ERROR!Y

AT _BUSY ERROR™

Example @ AT+DCS5=? - 1 oK

Example @AT+DCS= 1 - oK

1. AT_PARAM_ERROR it EisR A=A EREER
2. AT_BUSY_ERROR Zf[ A5t FAEETER
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4.4 @AT+DR: data rate

Z T NaTHPFHEERER GFH2R] 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=? - [0,1,2,3,4,5,5,7] oK
oK/
@AT+DR=<Input> [0,1,2,3,4,5,6,7] - AT _PARAM _ERROR!Y

AT BUSY _ERROR

Example @ AT+DR=7? - 3 oK

Example @AT+DR= 2 - oK

I AT_PARAM_ERROR B B ik S s i S BB & E ]
2. AT_BUSY_ERROR ZfIASkE ik FEEETER

4.5 @AT+FCD: frame counter downlink

ZanT RaTHEFI MTiHst 8 GHF2E Table 25).

Table 25. Data rate command

Input

Command paramet Return value Return code

er

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

@AT+FCD=? - <integer> oK
oK/
@AT+FCD=<Input> <integer> - AT _PARAM_ERROR!Y

AT _BUSY ERROR

Example @AT+FCD=? - 4294967295 OK

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

1. AT_PARAM_ERROR FT il EHRaifE iR EREER
2. AT_BUSY_ERROR EhpA 285 FEREPIREE
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4.6 @AT+FCU: frame counter uplink

o et PAPRLETTINS T RES (#1526 Table 26).

Table 26. Frame counter uplink command

Command Input parameter Return value Return code

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

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

AT BUSY ERROR?

Example @AT+FCU=7? - 4294967295 0K

Example
10 - 0K
@AT+FCU=<Input>
I AT_PARAM_ERROR BB MG T i e B &R
2. AT_BUSY_ERROR E NI A&k FEEETER

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

A SETR PRI RX 1 1 EHVIEENIA (P52 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
@ATHINLDL? - 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+IN1DL=? - 5000 0K
Example @AT+IN1DL= 10000 - oK

I AT_BUSY_ERROR NI ASBiE FEBATHR
2 AT_PARAM_ERROR F7ilEfkiSstia=tit Sy R &iEE
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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 1 in ms
oK/
@AT+RY1DL=" - <integer>
AT _BUSY_ERRORM
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 Eh0A 28k FHREEF
AT_PARAM_ERROR FTorit s e g mmER EEE

4,11 @AT+RX2DL: delay of the received window 2

F o2 AT PR ERTE D 2 AVEE (FFF26 Table 31).

Table 31. Delay of the received window 2 command

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

Example @AT+RX2DL= 2500

1. AT_BUSY ERROR #HiOA Skt FHEAPER
2. AT_PARAM_ERROR FidE iR alferl s arErRrgiEm
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4,12 @AT+RX2DR: data rate of the received window 2

&2 st A PHRHEREINE O 2 WEISEE (G20 Table 32).

Table 32. Data rate of the received window 2 command

Input

Command Return value Return code
parameter

AT+RX¥2DR: 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 ZN AR B FEBATEE
2. AT_PARAM_ERROR A B iRl st B EER

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

Z e FLat R PFHUEEWEIRTE O 2 B3R (FF5 2 Table 33).

Table 33. Frequency of the received window 2 command

Command Input parameter Return value Return code

AT+RX2FQ: 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=?
Example @AT+RX2FQ= 869535000 - oK

1. AT_BUSY_ERROR EpA &t F{FRAiEM
2. AT_PARAM_ERROR FaidB iR alfEriismrEREEm
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4,14 @AT+TXP: transmit power

Zin T LATHPFHEHTIR (GEH26 Table 34).
Table 34. Transmit power command

Command Input parameter Return value Return code

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

1. AT_PARAM_ERROR F it B iR S =L A BT &R
2. 07 £5% 0: 17dBm, 1: 15dBm, 2: 13dBm, 3: 11dBm, 4: 9dBm, 5: 7dBm, & 5dBm, 7: 3dBm

5 H&l
AEHRGE T —4HEE AR 0 R (SSRE R FwW BRARTES -

5.1 @AT+RSSI: RS51 on reception

Zin < LT H P TEFECR T HU RSS! (FF152R4 Table 36 ).

Table 36. RSSI on reception command

Command(1) Input parameter Return value Return code

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

@AT+RSSI=? - integer oK

Example @AT+RSSI=7 - -31 oK

1. @At+RSSI=? LR dBm BEAE

5.2 @AT+SNR: signal noise ratio

<> foa T PP HUR R U EIRY SNR 8R4 (FET52R Table 37).

Table 37. Signal noise ratio command

Command(1) Input parameter Return value Return code

AT+SNR: get the SNR of
@AT+SMNRT - oK
the last received packet

@AT+SNR=7 - integer oK

Example @AT+SNR=? - 32 oK

1. @At+5NR=? #H{t[! dBm SE{ME
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5.3 @AT+VER: version of the firmware

% foa TR FFHURAASRRM A (FE525 Table 38).

Table 38, Version of the firmware command

Command Input parameter Return value Return code

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

@ATHVER="? - F-TC -3 -R000000K OK

Example @AT+VER=Y - F-ICM-3O-000000( OK

6 RF GHIE,
AHT A RFAGEEEHRT —HmS -

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

<2 foatF FRUE) RF RSSHARFME (GFI52 Table 39).

Table 39, Start Radio Frequency RS5I Tone command

Input
Command Return value Return code
parameter
@AT+TRSSI? - AT+TRS5I1: start RF R55] tone test OK
oK
@AT+TRSSI Void Void
AT BUSY_ERRORW
Example
- - OK
@AT+TRSSI

1. AT_BUSY_ERROR EET[A Bl &% F RS k(e
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6.2 @AT+TTONE: Start Radio Frequency Tone test

o< LETH P RE) RF JEFRME (FE52R Table 40).

Table 40. Start Radio Frequency Tone test command

Input
Command Return value Return code
parameter
@AT+TTONE? - AT+TTOME: start RF tone test OK
OK
@AT+TTOMNE Void

Void

AT BUSY ERRORI

Example @AT+TTOME

0K

1. AT_BUSY ERROR EfnA @i FEAETiER

6.3

@AT+TTLRA: Start RF Tx LoRa® test
% i< TeaTF P ELED RF Tx LoRa® G, (FEIE2RE Table 41).

Table 41. Start RF Tx LoRa® test command

Input
Command Return value Return code
parameter
@ATHTTLRA? - ATH+TTLRA: starts Tx LoRa® test OK
OK
(@AT+TTLRA Void

Void

AT _BUSY_ERRORM

Example @AT+TTLRA

oK

1. AT_BUSY ERROR EfnA @i F{EAETiEm

6.4

Command

Input

@AT+TRLRA: Start RF Rx LORA test
# 65 fLa TR FRIE) RF Rx LoRa® JHIGK (FEIFZ:RE Table 42).

Table 42. start RF Rx LoRa® test command

Return value

Return code

@AT+TRLRA?

parameter

AT4+TRLRA: starts Rx LoRa® test

oK

@AT+TRLRA

Void

Void

oK
AT BUSY ERRORM

Example @AT+TRLRA

oK

1. AT_BUSY ERROR Ef0A &k F{FEHE iR
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6.5 @AT+TCONF: Config LoRa® RF test

7 et P LoRa® G e (FFIF 2 Table 43 ).

Command

Table 43. Config LoRa® RF test command

Input

parameter

Return value

AT+TCONF: configure

Return code

@AT+TCONF? - oK
LoRa® RF test
0K
@AT+TCONF=? Void Void
AT_ERROR
@EAT+TCONF= oK
Void Void
<param> AT _PARAM_ERRORI
Freq = 868 MHz
Power = 14 dbm
Bandwidth = 125 KHz
Example
- SF=12 oK
@ATHTCOMNF=?
CR=4/8
LMNA State=0

PA boost state =1

Example 868:12:125:12:
- oK
@AT+TCONF= 4/8:0:1
Example 868:12:300:12: AT _PARAM_ERRORI
@AT+TCOMNF= 4/8:0:1 (error on bandwidth setting)

1. AT_PARAM_ERROR Tl fEaRalii=linmmER&EM

AT_PARAM_ERROR 52 B2 [EHEAVE = (T EHIME) 50 0 ZoKaVa B - wFiR[E):
* Bandwidth = {125, 250, 500};

» SF={7,8,09,10, 11, 12};

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

6.6 @AT+TOFF: Stop ongoing Radio Frequency test
i LT P EILIETEETTHY RF G G20 Table 44).
Table 44. Stop Radio Frequency test command

Command

Input parameter Return value

Return code

@AT+TOFF? - AT+TOFF: stop ongoing RF test oK

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

#1077 fFLETH FRIE) RF Rx LoRa IR (FFIFZE 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
LoraWAN™ Certification Mode

oK
@AT+CERTIF Void Void
AT BUSY ERRORM

1. AT _BUSY ERROR Ef1A &k FEEAREME
@AT+CERTIF iR SR e EiF S 5 £ -

7 ERWT
AT EERZm S

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

Zin < LT PFEL Rel SEFRER T AR (FEF 2R Table 46).

Table 46. LoRa®= network join mode command

Command Input parameter Return value Return code
AT+TRX: s EEHEL
@AT+TRX? - AATEERRE S R (0] oK
Bl L:BARED
@AT+TRX=? - Dorl oK
oK/
@AT+TRX =<Input> Dorl -

AT PARAM_ERRORW

Example @AT+TRX=? - 0 OK

Example @AT+TRX= 1 - 0K
Example @AT+TRX= 2 - AT _PARAM_ERROR™

1. AT_PARAM_ERROR Fo il H i8R il R EIF & E R
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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 i FLa TR PTRHLSE BAYIEIE 2 AYFER (FF1F 20 Table 49).

Table 49. Frequency of the received window 2 command

Input
Command Return value Return code
parameter
AT+TX2FQ: get or set
@ATH+TX2FO? - 0K
the Tx2 frequency
oK/
@AT+TX2FQ=? -

Frequency in Hz
AT BUSY _ERRORW

oK/

@AT+TX2FO=869535000 Frequency in Hz

AT PARAM_ERRORH

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

AT_BUSY_ERROR EHIA S04 \F AR 8 iR [E]
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
e LA TR PTRHUSE B AYIEIE 3 AR (FF1F 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/
@AT+TX3FQ=? -

Frequency in Hz
AT BUSY _ERRORW

oK/

@AT+TX3FO=869535000 Frequency in Hz

AT PARAM_ERRORH

AT BUSY _ERRORW

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

Example @AT+TX3FQ= 869535000

AT_BUSY_ERROR &0 A sbd it IFF iR iR
AT_PARAM_ERROR Fmat B iR sz isarr HEIF &iEE

0K




LITEL. I’

7.6 @AT+TX4FQ: frequency of the transmitted channel 4
2 T A PR HAYEE 4 HVEE (FFIF 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? - oK

the Tx4 frequency
oK/

@ATHTXAFO=? -

Frequency in Hz
AT BUSY _ERRORW

oK/

@AT+TXAFO=809535000 Frequency in Hz -

AT PARAM_ERROR?

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

AT_BUSY_ERROR EH0A BG& i FARE A M
AT_PARAM_ERROR Frrit B iR slips=l s aRr I &iER

Example @AT+TXAFO=7

0K

7.7 @AT+TX5FQ: frequency of the transmitted channel 5
Zon < FLET A P FHEE SHYEE S AVEE (GFF2M Table 52).

Table 52. Frequency of the received window 2 command

Input
Command Return value Return code
parameter
AT+TX5FQ: get or set
@ATHTXSFO? - 0K
the Tx5 frequency
oK/
@AT+TXS5FQ=? -

Frequency in Hz
AT BUSY _ERRORW

oK/

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

AT BUSY_ERRORW
- 869535000 0K
Example @AT+TXSFQ= 869535000

AT_BUSY_ERROR EfiA sk IFF iR B i
AT_PARAM_ERROR Frrit B iR slibs =i aRm I EEm

Example @AT+TX5FQ="?

0K
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7.8 @AT+TX6FQ: frequency of the transmitted channel 6
e fLa TR PRI TS 6 BVRE (EF2H Table 53).
Table 53. Frequency of the received window 2 command

Input
Command

Return value

Return code
parameter
AT+TX6FQ: get or set
@ATH+TXEFO? - 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 - 0K
1. AT _BUSY ERROR A st FAF iR iEm
2.

AT_PARAM_ERROR Fil W fsaRaiig=linaR iy EF EEF

7.9 @AT+TX7FQ: frequency of the transmitted channel 7
Z 2 aTF PEHEEHHYEE 7 AVEE (FFF 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+TXIFQ? - oK
the Tx7 frequency
oK/
@AT+TX7FQ=? -

Frequency in Hz
AT _BUSY_ERRORM

oK/
@AT+TX7FQ=869535000 | Freguencyin Hz - AT_PARAM_ERROR[
AT _BUSY ERRORW
Example @AT+TX7FQ=? - 869535000 0K
Example @AT+TX7FQ= 869535000 - oK
1. AT _BUSY ERROR A st FAF iR iEm
2.

AT_PARAM_ERROR Fil W fsaRaiig=linaR iy EF EEF
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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? - 0K
the Tx& frequency
oK/

AT _BUSY_ERRORW

@ATHTXEFO=8659535000

Frequency in Hz

oK/
AT_PARAM_ERROR™

AT BUSY_ERRORW

Example @AT+TXEFQ=7

869535000

0K

Example @AT+TXEFQ=

869535000

0K

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+SAVE

Input parameter

Return value

Return code

oK

7.12

Table 57. Transmit power command

@AT+TXO0: 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,
0K
@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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