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&, RA LLCC68 Tk, T NEBEMMHERAK 22dBm IhEREARS, MBS IEEERIH—SIR
F+, BERIE. Sttee. mIEREMNA. ERT loT MRMNSMA RS, FIaNSEseRit. Saein.
BeeER., S8, BERIFESNATSR.

1.1. BOBRFSH

o REIREBOZIASEL 9600bps/8/n/1 (RHAFER/EIRAL/ FABa/MS L)

1.2. EREGASHIRARSE]

EHERRER . LEVEL2 (2148bps)
R IIRER: AR— (AT 1ES8EH)
ERSEIKE: 230 bytes
TEHREURE RSSI: XiF

TEHREREE: 12345

TEHURER: 915.15MHz
ERASRTIER: 22dBm

R TriE=: ERER
TRESRIAE R SRR
RS ffff

&R CAD AG U 4s

1.3 &SRV AT e Siek
o (EEiETt: MHE RS, BINfEHEst, ATTAFHASHEE.

AT et EERIRIVT, £/ "+++" 1IN AT apoARZ0, TJLURAL AT 85, SIFTHA
BRI, J|RE "+++" B AT ap1EL,
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3. =OEs

3.1. ERAiENRR

\ii—N i MO g < 100
® VIN Ml — 4 101
RXD [— 4 TXD
" TXD —5 p RXD
I ® GND AUX [ b 102
—— RST 4 103
GND

LR21-900/433T22S MCU

2: RREMFEFRE

3.2. ERERTEER

° LoRa BHILIANFR, EREHMITERIK, BNEFAERRTE NEHTASIREER, LR
FERHRIS ETEER RS | RIBERE.

o LIERMEMERIURIIREIAIRIEIURT, MRBHIERRLIETE, BRSGXEHIE (B1EK
AR) SLETSEEE, AREHNKIRETC.
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R, RRLAZINAFTEN AUX RIEEFEE(L,

33 ARPRERIRIERBY

333.1. RRSIERIERE

LAFIA™ DX-LR21-900T22S #&5RA%5, 5579485k a FItRER b
1. &R a, b ZIFEROFAE
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CfEtRa, b HA AT B +++

& a, biIREASEPERE: AT+MODEO

. fERa. b ECEHEEIRRER: AT+LEVEL2

& a. b ECEHEEANEE: AT+CHANNELO1

& a, b EEIESHER: AT+RESET

. BURMEH: —MERRIEEUE, B—MERREIETIRRIEYE

A (1) lora BT AIMNY, FrA—MTZIREE— MEBAX

(2) EBREMIE, TEMERERER. FEERE, FTeEEEREE
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. fEHa, b EFEOFMHE
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. B a, biREAEREHEN: AT+MODET
. R a. b ECEHEEIERER: AT+LEVEL2
. fEHR a. b EFIESEM: AT+RESET
. BUEEH: PIRREEHEX BUAE, FHRRSENEIREEEEREuE
S (1) lora BT HIMY, FrA—MTZIREE— MEBAX
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1. &k a. b BEUFEOFMR
2.t a. b #HA AT #zx{: +++
3. &R a. bIREANIEEmIE: AT+MODE2
4. t&ER a. b BCEERERESER: AT+LEVEL2
5. &R a, b BEEIESEM: AT+RESET
6. BUEEH: FIERIEE HEX i8URE, FHRRSENEURREEEmEuE
A (1) lora BT AN, FRA—NITZIRBE— MEHAZ
@) I'EtEEEXETIAEIMY, SERERERERER, BRBUTEIERR, TREERRAEE:
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1Bk a fEAKRIER; B b (EAERR, B b {EER 01)
TEHR a [ER b &IXSEE aabbcc:
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3.3.4. &Nk

3.3.4.1. AR — (B AT i5SEETIFIRR)

+++IHN AT 1591, BUTIESEEMSENER:
o SRR : AT+SLEEP2
o TrhIEREREE(: AT+SLEEP1
e {KEE#ER: AT+SLEEPO

3.3.4.2. A= (iEiE M0/M1 3| IBeEMfh T{EiEE)

LIEHIES AT+SWITCH=1 RS, ai@id MO/M1 5 |tk TEEs, T IREIIR F3&:

MO SN\ M1 SA\FBE TFR
=Y =R IRBRAETU
=¥ {RFEEF EARIREEIET
REEF B AT 1
{IREEF {IKEBF SRR

&it
1. $8< AT+SWITCH iF¥RiRAFiES% 5.3.5 RE\EIR—EHEH 5 PIAES.
2. 18 AT+SWITCH=1 B, MO/M1 SIEIERA55 EHL, BT MO/M1 SIEIIRAEIR TIFE(RTS, 1855

VRS IIRE, LHIEIIREE,

3.3.5. AUX{RIRTERTiaFMER0R

SIHE SIHS ik E]lith i R i%AR
- St s ch i -

o, - =¥ ; é&?ﬁ&LfP{?&?E&H&qJ{I{’Eﬁft i \
REEF  HUEARESTRl/ SRR/ TIFEI IR Te R

=it
SEBRNENRIEIERS, AUX 21280 2-3ms MtHEREY, ATIRTINE MCU MFREiRaES.
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4. g% AT &St

4.1.

+d

an StEaliRaR

AT+Command<param1, param2, param3> <CR><LF>

4.2.

FTERIESLLAT 73k, <CR><LF>%R, AP RN GITITNNFRIES, KT
<CR><LF>, {NRap<SFIMAL

FTE AT i SFREBNERNKE.,

<>HARERNDS, URGSPESINSH, LNES ", " B, EraSPFIrEaRES.
<CR>AEIEFF\r, +73#HJ 0X0D,

<LF> 9817 R\n, +7i#H179 0XO0A,

ESHITATL, IREWERASLL OK 455K, KMHRE] EEROR=<>, "<>" NBRAXIMIEIRIG (18
8#54) ,

[o] Rz & Uit ER

+Indication<=param?®, param2;, param3><CR><LF>

4.3.

EIRFESLAIIS " +" FEk, <CR><LF>£5R
FT=" EE SRR
MRENSHPEZPSE, [LES “, " BT

ATar S5 li5ER

Z45: {EM LoRa iZEFIRFFE/ 9600

%% AT+BAUD3
i®E]: OK
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=14 Thae 15388
+++ HENSORH AT et FEREAAEREIER
AT Mpzts < FFEEO
AT+RESET WHER -
AT+DEFAULT wEHRE -
AT+BAUD IRE\ER B ENA: 3 (9600)
AT+PARI RE\EiSR ORI BRI 0 ()
AT+HELP HHRERER \

AT+LEVEL BB\ EER S hERRAENEE

BHA2

AT+MODE RE\EEEmEL A0 (ERREH)
AT+SLEEP RE\ERTIFER A2 (BrRuE)
AT+SWITCH RE\EIE =SS RS BKiN: 0 (ki)
AT+CHANNEL RE\EATIEHEE A 41
AT+MAC RE\ERiR St BN L
AT+OPENKEY RE\EIFRRERTX ik 1 (FTF)
AT+KEY IREEREH BRIA: 12345
AT+PACKET RE\EADEKE EAIA: 3 (230 bytes)
AT+DRSSI RE\EFHHEE RSSI A 0 (X))
AT+POWE RE\EARHFIIER B 22
AT+LBT RE\EIF LBT RS BN 0 (K[
AT+LRSSI WE\EIFLBT BIrERE 2RA: -100
AT+ERSSI =i =M SEIy S -
AT+1Q RE\EIA 1Q &85 ZA: 1 (31F)
AT +CRC RE\&IH CRC %38 2N 1 (FTFF)
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D. AT&S

DX-LR21-900T22S & N g S

73
T
5.1. Eitigs
5.1.1. #AHBH AT SR
IngE BS o] i71): ]
Ent;yE AT Entry AT: HENAT st
HASHEE AT 6541 4+ Exit AT ExitAT: B AT (SRR,
EEBERA TR
Power On
=;iE:
B AT ap SIS BrIE1NL.
2. ZIESIEBEARRE.
5.1.2. MiiES
IheE BS o] 5B
5 AT oK
5.1.3. REER
Iheg B MR i71:): ]
OK
BHER AT+RESET
Power On
5.14. kEHIEE
IheE BS o] 588
wEH’E AT+DEFAULT oK
Power On

VRV A A AT IR A

-13-
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52. HBOSH

5.2.1. RE\EH—HROREE

Thae ES )iy 588
<baud> FAFEMNFS
B AT+BAUD +BAUD=<baud> 1 2400 5: 38400
2: 4800 6: 57600
3: 9600 7: 115200

+BAUD=<baud>

BERIEE  AT+BAUD<baud> 4:19200
OK
ERINE: 3(9600)
&JiE:
RETZIESEEEREN.
5.2.2. 28\&EiFg—HROS8(
IngE B o] i5Bg
< param>FS
B8 OREeR AT+PARI 4PAR|=<param> 0: TR
1. KL
GEEORBE  AT+PARI<params/ | RI=<param> 2: (BRR
OK BRIAE: O
&/iE:
RETZIESEEEREN.
5.3¢ 'LORA =%
53 1"EiIREEE
IheE BS MR 5B

LoRa Parameter:

LoRa Parameter: LoRa &%

HRYIR R AR A -14-
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<version> x4
<mode>: {Eit&E{
<level>: ThiEREE
<sleep>: T{EtER
<frequency>: T{ESER
<mac>: &bk
<crc>: CRC#3E&

) e 2an g =
w gﬁﬂﬁrﬁ%ZgAﬁﬁz%oﬁgﬁ?Lﬁj DX-LR21-900T22S & O A&
+VERSION=<version>
EHifRR MODE:<mode>
EAFE AT+HELP LEVEL:<level>
=R SLEEP:<sleep>
Frequency:<frequency>
MAC:<mac>
CRC:<crc>
1Q:<ig>

Power:<power>

<ig>: 1Q &%
<power>: R&EITHER

e .

EERRERER

&iX: AT+HELP

WH]: ===================================
LoRa Parameter:
+VERSION=V1.2.3
MODE:0
LEVEL:2 >> 2149bps
SLEEP:2
Frequency:915150000hz >> 41
MAC:ff ff
CRC:1(true)
1Q:1(true)
Power:22dBm

5.3.2.\iZE\Eif - —REERREPEENENIES

Ihae B"e ]y

1588

EiFERSEH AT+LEVEL +LEVEL =<param>

<param>: 0-7,

+LEVEL =<param> = PEEMBRERRE, 5/\ME

REERESE  AT+LEVEL<param> o

IANE: 2

YK R A R A -15-
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=q;iE:

1. ALUMRIEE CRSIEEMBENEREEAEMNEMN EUEEERILUSETER) . SRhFFREER
K, AKEREEENIR, BTESEE, ShFrrERSEEMRL.

2, BB, SHRISER, TIMRFERIREYT, JLERER.

3. RENRESEIOEE LEVEL BE—EA AT LKA SUE.

4, RETZIECEFEREN.

it TRAREEN FREESE, LU AJOiEs, (XHEES%, SChRIEEISEUNE,

LEVEL(f5{) SF@#RETF) BW(HEE KHz) CR (JiSFR) Zh=FfREER(bit/s) =B AIHEER(Km)

0 11 125 4/8 336 8.0
1 11 250 4/5 1075 -
2 11 500 4/5 2148 -
3 8 250 4/5 6250 -
4 8 500 4/6 10417 -
5 7 500 4/6 18229 -
6 6 500 4/5 37500 -
7 5 500 4/5 62500 -

5.3.3. ZE\SEiI—ERER

L 15 WEL 528
param: 0, 1, 2
0: LM

+MODE=<param> 11 BRER
REfEHEE  AT+MODE<param> ~ o
HARE: O

EREEEL AT+MODE +MODE=<param>

=]iE:

1. REFTXIECRFEREN.

2. EREHEIERSIN: BERAXEIE

3. ERCHEIERSIL IREMIE (16 #H], WFTH) + FERS (16 #H, —F1) + IR (16 #HHl)
4, IIBEHSER: BEERS (16188, —FT) + HUE (16 #H)
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ZE5) -

1. BEREH: BEEAXREE

— | R21 f—
01
Y
—»| R21 F=N——————— » R21 ——| T
01 : 04
[ShiE] I a8
|
|
el R21 == Ehm
2

2. EmRfEhE: BIERAGENE 0001, S8 01, ASMRIRLEEIES aabbee, MAIXEIEASTA:
000101aabbcc (+75@#tHl: 00 01 01 61 61 62 62 63 63)

| LR21 -
00 01 01
LA T
0001 M I —={ |R2 pm— ——————— = LR21 === T e
Bizhht -—N ===
00 0a 04 0 02 01
RhF (=8 T

eeee| RZ1 == THm

00 01 02
.

3. B BBIRREEN 01, ARSTRRAIEEET aabbee, NAZLMIENZAS: 01aabbee (73
#l: 016161626263 63)

—] |R2]

00 01 01
ek (S
-
01 ! [ —_— R Py —! |R21
LR __N___i ™
00 0a 04 | 00 02 01
bk 1 | jhiF (=il
|
|
'm———> R21 - EHE

000303
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5.3.4. g&\&EiI—IT{FEN

Ihge Be M L

< param>F5&

R TIEEC AT+SLEEP +SLEEP=<param> 0: (KRS
1: ZSrhIREEAE
+SLEEP=<param> N SN
RETIEES,  AT+SLEEP<param> P 2: SRR
OK BIAE: 2
&FiE:

1. RIRELR: iZEXT, MCU FOSHSRERF N ARBRIAZS .,
BiEx—: (ERBEOMTRIRFEEE, &% AT+SLEEPO HNRIRIE, MEREERTA%E AT+WAKEUP B
EEEEURHTIGEE, IREEEEIET AT SIRE.
FiEZ: FR M1, MO BIADEHITIRIRFIGER, &iX AT+SWITCH1 $JH MO, M1 &k, EEHE
Wg, 88 M0=1. M1=1, ENAIRIER, EEI0#% M0, M1, EERIRHARIRIER .,
2. ThMERERERSS
A, ZEINT, BRRLARD A—NEER T CAD #&lll (BERRBRRTIE)9: 4s i CAD failiadial) , 40
EHRIGNEEEE, BB AEWER, BGEEE, BaENAKER. RIREAESHSRIREE, MCU
NN
B. FRATFIGEEERIRY, BElimfREREIN A TFEFIGEERT,, A eIKUREEE.
C. ZREXALIHITENRZ.
iE: CAD f#R%BH: LoRa CAD (Channel Activity Detection) 2 LoRa M4 ATFHEINIEEEEI
—MiAR. BERTHNEENYEGE LREFEES (FINEMRENER) , BINREEESEN
RIERSHFE SR A,
3. BRRURR: ZEX T, ER—BEOTRKCRE, BT LUSKEEMISSENE. JEIREORK
BIFI=RV%EERT, BPDIERASTIAGS, BEURARSIHE, RFMGE, THRERKURE.
4, RETZIESEREREN.

533.5: 1RE\EiI—EHEHIS 1 BIAS

e L Ll i
B HEHS RS AT+SWITCH +SWITCH= <param> <param>: 0,1
0: x4
REBSHEEMS  ATSWITCH<param> 0 <Param> 1 AT
OK BUAE: 0 ()
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o
o ) R 23 x2 INS
w ke haS lA LR L G DX-LR21-900T22S & NS &

=q;iE:

1. BRETZIESERERENL.
2. M SWITCH=1 R}, EN@ISHEHREEA4S I MO, M1 SRR TIEE: (LAT 0 A(EEFE, 1 A58F)
M0=0, M1=0 if, EHRGFHATHUES;
M0=1, M1=0 B, iEHRFHIGEEIET ;
MO0=0, M1=1 B, HEHRETF AT $25K;
MO=1, M1=1 B, 1EHRLCFIRIRIET,
. B EMEEIENRIRR, TAETROASESIREE, YRET M0, M1 REHAE,
4, 4 SWITCH=0RY, @i AT+SLEEP iZiE<S AR T IFER,

w

5.3.6. ZE\TI—TIEEE

gk s TG 340
BATIEEE  AT+CHANNEL + CHANNEL=<param> param: 00-63 (+7<ifl)
I 850.15Mhz FoiEta,
eETreme 0 CHANNEL o +CHANNELS <param> {SEEE 1Mhz
<param> oK Eki*lﬁ% 41

=;iE:

1. AERIGET 100 NEREE, NEESBREREE.

2. RETIZIESETEREX.

3. N EKIEREASHREIERITIEN, SuReSEAREEREKIREE RERNEIEUE, FIIAEKE
FHEEMRKE S 2 ENEE R Eix.

it TRAFEREENTEaEAIR, 8. Mhz,

(SE TARSIER (SE TRSIER (SE] TRSER (SE] TAESmER

00 850.15 19 875.15 32 900.15 4B 925.15
01 851.15 1A 876.15 33 901.15 4C 926.15
02 852.15 1B 877.15 34 902.15 4D 927.15
03 853.15 1C 878.15 35 903.15 4E 928.15
04 854.15 1D 879.15 36 904.15 4F 929.15
05 855.15 1E 880.15 37 905.15 50 930.15
06 856.15 1F 881.15 38 906.15 51 931.15
07 857.15 20 882.15 39 907.15 52 932.15
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=
o ) R 2 x5 NS
w ke haS lA LR L G DX-LR21-900T22S & NS &

08 858.15 21 883.15 3A 908.15 53 933.15
09 859.15 22 884.15 3B 909.15 54 934.15
0A 860.15 23 885.15 3C 910.15 55 935.15
0B 861.15 24 886.15 3D 911.15 56 936.15
0C 862.15 25 887.15 3E 912.15 57 937.15
0D 863.15 26 888.15 3F 913.15 58 938.15
OE 864.15 27 889.15 40 914.15 59 939.15
OF 865.15 28 890.15 41 915.15 5A 940.15
10 866.15 29 891.15 42 916.15 5B 94115
11 867.15 2A 892.15 43 917.15 5C 942.15
12 868.15 2B 893.15 44 918:15 5D 943.15
13 869.15 2C 894.15 45 919.15 S5E 944.15
14 870.15 2Dh 895.15 46 920.15 5F 945.15
15 871.15 2E 896.15 47 921.15 60 946.15
16 872.15 2F 897.15 48 922.15 61 947.15
17 873.15 30 898.15 49 923.15 62 948.15
18 874.15 31 899.15 4A 924.15 63 949.15

5.3.7. &BE\GiA—asFith

Thee BS ]iv 1588

EiERE L AT +MAC +MAC= <param>,<param>

£ A param: +73#H, —NFW

+ <param>, + =<param>,<param> oSS

EERE y i " RUARE: fiff
<param> oK

=q;iE:

RETIXIECERTEREN.

24 -

BN E /9 0a01

&i%: AT+MACO0a,01

iR[E]: +MAC=03,01
OK
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Il KEEERBHIRAT]

/"‘\
w SHEN ZHEN DX-SMART TECHNOLOGY CO.,LTD.

5.3.8. ZE\TI—RIREAFX

DX-LR21-900T22S & N g S

Ihee B MR i58g
BB AT+OPENKEY +OPENKEY=<param> <param>0, 1
0: XA
OPENKEY = : oo
REMATIEFE  AT+OPENKEY<params> sparam> 1: FHEER
OK ERIAE T
&FiE:
1. BRETZIESEREREM.
2. AT+OPENKEY=0 B, BJLAXAZRINEE, (BERASEMREIRERNZER.
3. IANTTHY OPENKEY WARIRIE—2Y, .:TLJ%LISZZQE%O
5.3.9. RE—IEREH
Ihee BS MRz 15088
+KEY=<param> <param>0~65535
SRS AT+KEY
RERRES REY<param> oK BRAME: 12345
&gif:
1. BRETZIESEREREM.
2. ZIBSRAKEARTEIA,
3. ARSEHIEBENARR—, SUSKARE.

4. SIFNE key EREFIA, FTARIE AT+DEFAULT, FBIERATESHIKENEVAE.

5.3.10.ig8\Si—HR8KE
IngE BS Mfil 2 i5 88
EENERKE AT+PACKET + PACKET=<param> param: 0~3
0:32 bytes  1:64 bytes
+PACKET=<param> . .
OK ZRAME: 3 (230 bytes)
=:iE:
REFRIIES EREREN.
-21- www.szdx-smart.com
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@ R A B JEER IR IR 5] DX-LR21-900T22S 5 M 8 &

SHEN ZHEN DX-SMART TECHNOLOGY CO.,LTD.

5.3.11.{ZBE\Si—&4EE RSSI

L ES ]y i8R
EFEHER RSSI AT+DRSSI +DRSS|=<param> <param>: 0, 1
0: X4
+DRSSI=<param> 1: 75

REHIEE RSSI  AT+DRSSl<param>
OK BRIAE: O (3)

=q;iE:

1. RETZIECEFERE.
2, ERWHIEERRINZNESRE.

e :

RIXiE: 3132333435
1T 3132333435 AB

Hepizle—(z "AB" ZELRIIEGNEIR RSSIHE, ©RMEESREIEmEN.

RSSI EHHEGZANT (LME AB J9fil)

LFMSSIEE =- (OxFF-0xAB) =- (255-171) =-84 dBm

i, X FWRERIESEES -84 dBm, 1HER, BXBEH RSSHEEABERR, CRURTIRIFIE
ZESRE. EIANTRR) OxFF AEEE.

5.3.12.i28\&Fif—& 5=

IhieE ES )0 i528H
BIRFIIER AT +POWE +POWE=<param>
o param: 0-22dBm (EXZE%H)
POWE=<par
BERSINE  AT+POWE<param> ¥ O;p am> ZRAIRE: 22dBm
&it:
REFTZIECERERERL.
25451

RRNINEIEKZE 10dBm
#i%: AT+POWE10
R[E]: +POWE=10

OK
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@ RIIIK S e ERAE] DX-LR21-900T22S & [ i34 5

SHEN ZHEN DX-SMART TECHNOLOGY CO.,LTD.

5.3.13.i2E\FiI—LBT K&

Ihee ES ] i58g
2 LBT 5 AT+LBT +LBT=<param> <param>: 55
0: X7
+LBT=<param> 1: $TFF

BB LBTIRE  AT+LBT<param>
oK BRIAE: 0

=q;iE:

1. RETZIECEFERE.
2. BLBTIREN 1[5, SLXEEREHITERNT, KTEIERFFEENT, 8 2S BEAIX.

5.3.14.i88\=ifl—LBT KIFHE

1iRE Ee ) 588
14 LBT iafrisi(E AT+LRSSI +LRSSI= <param> <params: -255~0
+LRSSI=<param> X457 LBT MIRERE

%5 LBT i5ITis{E  AT+LRSSI<param>
RE LT & P OK BRAE: -100

=q;iE:

1. REFTXIECRFEREN.
2. BRSHENZE LBT HURITHIE.,
3. WERONMERKEEIRFEME NS, BRFHET AT+ERSSI SRERIESETARTAIREKFHITIR

&,

5.3.15. Bt} LA EEIRREKE

IngE B i) 2 ol
EEYESBEEEKFE AT+ERSSI +ERSSI= <param> <param>: HESEEEKFE
&FiE:
HAa&Eif,
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e
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w i Jﬁ%ggﬁﬁcﬁoﬁg&ﬁ@ DX-LR21-900T22S & AN S

5.3.16.i2B\Ei—IQ &t

Thie =4 1] 588
&=if) 1Q BERTE AT+IQ +1Q=<param>

<param>: 0 (X)) , 1 (FD)
+1Q=<param>

B8 IQFERS  AT+IQ<param> oK AE: 1

=it

1. REFTXIECRFEREN.
2. RS WRENE |Q BEE A sEEEB(E.

5.3.17.i2 8 \Fif—CRC 38

IngE BS i B2 1:]
&if) CRC BESIRTS AT+CRC +CRC=<param> ‘
P Y . <param>: 0 (Ki) , 1 (FFR)
=+ =
8% CRC XMkA  AT+CRC<param> OE BRAME: 1
#=:iE:
RETIZIESEEEREN.
5.4. fEHRE—EE
EEROR= <> PEIRIBEANFEE ST :
REE ERERiRA
104 THIES
105 ToHSH
106 HithigiR
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e
2 ) R 2 x5 NS
w i Jﬁ%ggﬁﬁcﬁoﬁg&ﬁ@ DX-LR21-900T22S & AN S

0. mEREs

NHEZFSMINEEER, BRETLURHLATRAEERS:

REGERRES, W0: 10 ThREOES, AT ISEHE.

&R PCB BRA4ER], AJERIE PR ERIRHEXR,

BMLEES, JLUMREZFEE, EREEREHRRITE.
SEBRMBERLEES, JLUREZPEXR, EHIEEIEKN, MXBERTE,

WBLAEERIFER, BEERFEMS AREKER.
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