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1. HhRBEE
Revision =k0) NE
1.0 2020/1/9 Ik
1.1 2020/3/20 ERERSONEH . HEEREEH . TOMEREIELE
1.1 2020/3/24 R—bROEH
112 2020/3/27 TEREHCHEBRERN. TOMmRARR
1.13 2020/3/217 BETOTI7AILDIEM
114 2020/4/13 TIERREBE. RETOI7FAIIVER
115 2020/5/13 RECEE
1.16 2020/6/4 AXBBEEH
117 2020/7/10 ERAFIEIE R EM
UART2 R—hZ3E/N
PWM 7R—hZ3E0
118 2020/8/217 LoRa SF=6 [ZBE9 % FUEM. X ERFRZIEM
1.19 2020/9/7 FSK [ZB89 %EtAAEM. FREEE
1.20 2021/1/21 R—h3R PA14 DFFM. SRECIEIE. TDMERBAHERE
1.21 2021/2/18 ENBIERH ., R— I REREBR
1.22 2021/3/5 LoRa-WAN *t5i IBH B
1.23 2021/3/31 TavoF AN TS LTI T—h
1.24 2021/4/13 TR TV RAREREBIEGEKES)
1.25 2021/5/10 AXRBFEH . R—FREH. A—F T EHEBRE.
A FIFTRE/ A MR HT
2. Bz
Lo BARFEEE ..ottt sttt et sttt sttt sttt st b et e a et eaen 2
2o EZR ettt ettt R A A A e bR R R R et bbb s s s e aernaens 2
B, BB oot et b b s b e st re R s se st ettt s 4
Ao BEB oot et a b A A e bt R R Rt b bbb s s e e enrene 4
5. BV ILDBERITDUNT oottt sttt ss st sa b se et sesesesesasasans 5
B. TESTEITE ..ottt bbb A et Re bbb a b a s snererane 7
To TEYDF AR T ittt ettt ettt 7
B. INTIIITHERR oottt b et 8
8.1 B ZRAEAR oottt 8
I b b 37Ny - SO U TSR 8
8.3 B RUIEENE oot 8
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8.4 IO PINFFTE oottt 8

8.5  ANALOG TO DIGITALIAD CEME ....oovveeeeeeeeeeeeeeee e 9

8.8 R E E ottt 9

9. TR e ene 10
10. VTR TIITITOUNT it eseeseess s ss e e s sa e e sa e se e e e e s e s e s e s e s s s e sne e e s esaessessessessenseses 12
101 BEEE oo 12
10.2  TETTLB oottt 12
10.3  TPZ=LIITTYTTRIIDUNT e 12

11 LORA-WANFEED ...ocvevieriereiiectesesssssesessssssesssssassessssssssessssssssessssssessssssssessssssssessssssesssssssessssassesnses 13
TL0  BEEE ettt 13
112 BMEBEIUZ ottt 13
11,8 U7 DB TE coeeeeeeeeeeeteteie ettt ettt ekttt ettt ettt ettt h ettt a ettt n et n et n b enenene 13

12 TMIETTIRB. ..ottt ettt ettt e a e s a e as e s a e e n e e anesanas 14
1. TYURTUIIR(BE) oottt ettt sttt et ettt e a e b e 15
LA BETET T AL ettt ettt st ettt st e a e b e 16
15. DANT U TFTIRBI oottt sttt s st s s sae s st e an e anas 17
16. BE—RDEHH ...ttt bbb bbb e bbb s 18
16.1  A{ERTRERRRE AR IERRRE - T T B AR oo 18
16.2  LORABE—FRICEITDIEIEIREE ..ottt 19
16.3 LORABE—FITHEITDATIATBRE/ N AR oo 20

16.4  LORABE—RICEITBIEIEEER oo 21
16.5 LORABE—FIZHITHRYRLEEFRFDR/EEREIR. ..o 21
16.6  GFSKE—RBIEIEE . B/ 8T B et 22

16.7  GFSKE—F AT ATEE/ S AR oo 22
16.8  GFSKE=FEISEFRE ...oo ettt 22
16.9 GFSKE—FIZHEITHMBYRLEERDR/AEERFRE ..o 22

17 BB ET ORILTER ..ottt ettt sttt ettt eaas 23
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3.

M=
AAEHAX: 13mmEE) x 18mm#) x 2.4mm(BEH) 1=ELIAVYT7oTFHIEEB<,

EF5:095¢g

BWETUTT “LRAI_ 7T —E pdf &S HBIEE,

R
LB ENENED 21—,
27T T OBRYMFITFEERIX. DAY T TF IPEX IRY3, SMA 7T+ &35,
3HMFIF 7T HIL 60 FEEEL L, RS RICKYBERORBLT T EERAEE.
4.UART Hil{HiD 4, 4188 CPU #&L TENMERTHE,
5.BASIC 12271 2N
6AEHEE . AT E L #BH: 1.8V ~3.6V
1ERNERERE. R R EBEERAFH . GRELES :001-A16260)

(BT A -Y— 4
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5. EVa—/LOERIZCDONT
AEDA—IVETERFEICECTUTOESY, ToTHER A ENSBEHYET . EH A AICIYIXEENRE
BYETOTTREORNBRESEBRO LIXELREOLLES,
FREICBARTUTHEGEAEZZEEHRIBETERT LG, BRISBVEHLETIZEL,
1.E#h4—J JLAPEX)
LRAT EVa— /L LD RIEIARIZAT T —T LIS
BERTHESN-ERDOMNMIT7OTFTERYAITE5EICERLET,

REr—TILEAT

2.SMAORY4
EEFOERLEICSMA ORVAZFEGELTERTHES.

BERTHESIN-ERDOMNIToTTHFERYMITH5EICERLEY,

SMA B4
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3. VANTPUTT

MHBDIAYTUTTEERT DEE.
FoTFEr—ZAQOHZRHTIAV /RN ERALEWMESIZERLEY .
ToTHRE/R—LETAR—ILD2ERELTVET,

DA77+ (E®/HR—IL)

VANT T (FAR—IL)
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6

. EXBE

LRAT [ICHERICHE 7T BRIZKY, BN EDOYET  EXEFICTHEET S,
LoRa/FSKED a— V54 FvTESBIIEELN,

7. FAVYFANTI LA
LRA1
D e e S e e e e s s s ssssss=" ':
PA06/07/08/09 | BUS INTERFACE ;
/13/14/15/18/1 Q<—> E
9/24/25/27/28 | :
' FLASH SRAM LP SRAM :
: 128K 16K 8K ;
PB02/03/22/23 Qe4—P] yy :
: ¢ ¢ Y :
SWDIO Qe4———P :
: < MCU :
SWDCLK O—————p :
UART TX O€¢—— A A
UART RX O————»
' y A :
UART2 TX Q€——— CONFIGURATION RESISTERS AND FIFO | '
UART2 RX O————p X v :
IC2 SDA O¢——» DEMOD MODULATOR :
: LoRa/GFSK LoRa/GFSK :
12C SCL Q€¢——— 5 7 :
XTAL T :
32.768kHz - LPF LPF :
: ADC
? Y ;
ER '
; 0SC ;
: < l4—| CRYSTAL |
! ® ® PLL 32MHz :
i TANTUTF A 4
: PA :
: O :
FUFFRISURQ 0 O ;
F#a+s% O——10 ;
(BR)TAY— 7 i2—electronics Corporation
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8. N—Fx Tk
8.1 EX{t#

HE T e

AR 13mm(#&) x 18mm(#t) x 2.4mm(E#)

B8 0.95¢ FoFFEET

8.2 #EXRATEHE

1B Ek=7 =/ =X ==X v
BRANERE Voo 0 38 Y
/O AKERE

Ven GND-0.6 VDD+0.6 \Y
(Voo max=3.6V)
ZIEADLRNIL Pre - +10 dBm
BERE Topr -40 +85 °C
RERE Tstg -50 +100 °Cc

8.3 ERRIEE

I5H Eiaes & &/ A =N B
BIFERE Voo 1.8 3.3 3.6 Vv
Iy % {EF(13dBm Hh) 37 mA
HEBER | ZIEHF 13 mA
VDD=3.3V F¥ lactive | EN{ERF 1.8 mA
lidol Idol B% 0.7 mA
Isleep | Sleep B 25 uA
Ideep Deep Sleep B 0.6 uA

8.4 1/0 Pin %1%

I5H B e &/ R 1 =FN BAL
Vpp=1.62-2.7V - - 0.25xVpp
VIL
Vpp=2.7-3.6V - - 0.3xVpp
Vpp=1.62-2.7V 0.7xVpp - -
170 Vi \
Vpp=2.7-3.6V 0.55xVpp - -
\" Vpp2 1.6V, 1, max - 0.1xVpp | 0.2xVpp
Vou Vpp> 1.6V, I max 0.8xVpp | 0.9%xVpp -

(BR)TAY— 8 i2—electronics Corporation
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. . ata Sheet
HE Eik=; &% =N EHi &K B
PA0S/PA09/PA16 4
/PA17/PA22/PA23
Vpp=1.62-3V
/PA27/PA31
ThList 2
I
* PA0S/PA09/PA16 12
/PA17/PA22/PA23
Vpp=3-3.6V
/PA27/PA31
ThList 6
I/0 mA
PA08/PA09/PA16 3
/PA17/PA22/PA23
Vpp=1.62-3V
/PA27/PA31
ThList 15
I
> PA08/PA09/PA16 10
/PA17/PA22/PA23
Vpp=3-3.6V
/PA27/PA31
EhList 5
PA24/PA25 LL4} 20 40 60
W%B pull-up *&*ﬁ RPULL kQ
PA24/PA25 50 100 150
8.5 Analog to Digital(ADC)%5{%
HE Eik=; &% =N A &KX B
o fERE RES |- - - 12 bits
R—r &R X1
Ajj%ﬁ VIN - 0 - VDD \%
. X Coawpe | — 2.8 3.2 pF
AAAMVE—FT VR
Rsampie | ~ 1715 Q

¥1 UART Ao DTV R THIET 3= R EE. FEBRBITREINET,
8.6 BRI

= Eik=7 3L &=/ ks =X Bify
EE/ RIERIRE Freq 920.6 9280 | MHz
EEEAN Pow 13dBm E’RTE Vpp=3.6V 138 | dBm
RERE RXgens | LoRa BW=125kHz, SF=12 -136 dBm

(BR)TAY— 9 i2—electronics Corporation
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9. R—FFE
PIN E54 I/0 EES |
£2
1 PB02 I/0
ANALOG
2 PAO5/UART RX IN UART EF PIN
3 PAO4/UART TX ouT UART EF PIN
4 PB03 I/0
ANALOG
5 PA27 I/0
6 PB22 I/0
7 PA06/WAKEUP I/0 I/0 E£1=1%

ANALOG | 11k EAYY T SLEEP/DEEP f#Rk (X1)

(%1)

8 PAO7 I/0

ANALOG
9 PAOS I/0 PWM H 517]

ANALOG

PWM

10 VDD POWER
11 VDD POWER
12 GND POWER
13 GND POWER
14 PAO9 1I/0

ANALOG
15 PA13 I/0
16 PA16/SDA - 12C EF PIN
17 PA17/SCL - 12C EF PIN
18 PA18 1I/0 LED F PIN
19 PA28 I/0
20 PA23/UART2 RX I/0 UART2 RX
21 PB23 I/0
22 GND POWER
23 PA15 1I/0
24 PA14/ACTIVE 1/0 I/0 F£f=1%

(3%2) JBE: L SLEEP &: 0.C (3%2)

25 PA19 I/0 LED A PIN
26 PA22/UART2 TX I/0 UART2 TX

(BR)TAY— 10 i2—electronics Corporation
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i2-Electronics LRAT Data Sheet Date. 2021.05.10
27 PA25 I/0
28 PA24 I/0

29 PA31/SWDIO -
30 PA30/SWDCLK -

31 PA01/X0UT32 1/0 SV &R Oy {5 FEF XOUT 32.768kHz(3%3)
32 PA00/XIN32 1/0 SV ERY Oy f5E FARF XIN 32.768kHz(3%3)
33 RESET -

34 GND POWER

35 RF_GND RF

36 RF_OUT RF LRA1-SMA D& . fhlF K iE#HE

37 RF_GND RF

¥1.1/0 ELTEAFRETY A, SLEEP/DEEP Z AL =15 & (3 WAKEUP_IN &L TA AR—MI& SRV EbHYFE
9 (DT SLEEP/DEEP ¥EEZ AT HIHE (FTFELZEL, Ff-. CTRL AT RIZKYTCTRL=$02001IZEET H L

T SLEEP/DEEP fZRRE I TYICEE I HEMNFIHETY o (BEMIE LRAT VI 7 I7L AR =27 LA CTRL

DIEBZEISHZEL,)

¥%2.1/0 ELTIEATRIRETY A, SLEEP/DEEP #{E AL =15 & (X ACTIVE.OUT ELTH AR—KFIZE&HIRIIZEIYEHY
F9 DT SLEEP/DEEP #Re 4 AT AL T;FELFE S, £f-. CTRL AT RIZ&YTCTRL=$0400[ZEXEICT B
CTCRELMAOHAETETEIENTEETT , (ML LRAT Y IR 7Y I7LURT=aF7 /LN CTRL DIEEET

SREZSN,)

X35 8840w 32.768kHz L T-15E PA00/PAOT (£ 1/0 ELTHEATEE A, LoRa-WAN Z T Bz ILst
HoOvoh BT,

(BR)TAY— 11 i2—electronics Corporation
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10. Y7 bz F7IZDINT
10.1 =
LRAT EZa—)LIZIE BASIC 412 AR RNB SN THNET,

HHMLEH UART BAHATITOY SIS % HZET LRAI B TEHEMNTTRETT,
Fiz auto AV URERTETHILETERBARFLUYNMRICEBEFMNICEITLAEETT,
MLV IR YT T IFLURRZ AT ILESRBIEEL,

10.2 745 L
EEHRICEEAYUME, BE. BE. REEZERARERITESSE
WEERTOYS A

i

Vlist

10 Bme AB,C U —HLRE.BE. REZIRE

20 Send 1,”,”,A,”,”B,”.”,C BEAVUMELRE. BE. REZHAVIRYYTEE
30 I=+1

40 Delay 1000 1REE

50 Goto 10

WEEA)T7ILES
@-26,1,88,235,358,10132 #Z{EL1=1BE&
ZIELANJL: -26dBm

E{EEID:

BEEHYUME:SS

B :235°C

IRIE :35.8%

RJE:1013.2hpa

103 27—LIzF7F7YvFTTF—HrIDWT
HWRED B - WEDT-OIZEE1E Web AN T7— LTSI O—RLTIEE, 7Y T T— Y AHETT
TYTT—bDFE. N—2aVOBRBFEIET7—LIITT7YTT—EAEEDI=2T7 I ETSHZIE,
Flo BREMNHIERIVIZEY, TIHIEDREICTHENTEET,

(BR)TAY— 12 i2—electronics Corporation
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11. LoRa-WAN i i
11.1 =&

LRAT DEKRHEFEIL LoRa-P2P E—FIZ& 5 LRA1 HBEM THRBIEERYET M., 77—LDT T Verl.00a &Y
LoRa-WAN E—F#EMLELT =,

AE—FIZ&LY LoRa—Wan Xt i>® Gateway Z4L71= LoRaWan Ry T—ID IR TFINA RELTEMELET .
SHMIXYTRIIT LoRa-WAN Y7LV AR =T LA S BBIESLY,

11.2 @ avy
LoRa-WAN E—R CIEEIZEIES € H1=0I(Z[&. PIN FE 31, 32(PA00, PA01) 124+ &84 0v% (32.768kHz /K B IRENF)
EEGETILENHYET ., COIOVYIXEE OV 32.768kHz T LRAT EZa—)LNEROM CPU MIBIZERALTHY
RF BEBIREDMEEICEEESEAF A £z, P2P E—FTIX. REY/OVY/A 80y  EELTHERICKEIE
ZEWFER A

< [Bl &4 >

X1 FC-135 32.76BkHz

X1:/KEIRENF 32.768kHz

({5 : FC—135 32.7680KA-AG3(EPSON))

i
.|||_C|

Cl.Cc2:E&frsE (f5l:C1.C2 = 9pF)

(3£)PA0O/PAO1 (X I/0 i FELTHEATELGLGYET,

11.3 Ay DERE
T7—L9T7 Verl 01 LIELYEFERTE—E[(#?](Z Xtal32k(EES Qw4 32.768kHz)DIE B #EMLELT-,

77—LALDTTF Verl 01 LIET IAIILNMEIAET IOV IIZERESN TS -8 LoRa-WAN ZFE AT BEIE. —ERTEEER
TEILELHYET,

EHEAER(T7—LITT Ver1 .01 LIE) SFMIEV TR IT7 LoRa-WAN I 7LV AR a7 IILES LIRS,
Xtal32k=0 +enter AT RIZTAEIZOVIIZEELET .
Xtal32k=1 +enter AT RIZTHEIOVIIZEELET,

SSave +enter AV F CHRERETEET . (BERBRARLEESNRFINTHET,)

NEIRVI B EBRSNTOEWNIEM N DET VIR 7 ETHE VAV DEREICLI-SEEEICEELEE A,
F= VI 7 L TROTHER VOV VICERE UVIKEBREFLI-FFE, 322 D PINEFS 31, 32(PA00, PA0T) (27 Bl
DEHINTLES>TLDIES., SOV ZRBELCERBARN I TVILTLEIBENHYVET . TDIHE
(ET7 YT T—bY—IL(Ver0.07 LI K YR EMHEEIT>TREYVOVIICRT RENHYET FMETYTT—h
Y—IVRIZHS LRA1 J7— L7 7y T—HEESRIIE,

(BR)TA-Y— 13
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12. S ~HiEE

—mﬂ] O O m o o 000 A
— — — @ [
— [
— [
= = \
©o o — [
w . L
- = = = <
I [
— /A
12 —_ [
—_ (]
| Ll - =
| | =(00000000% =
K ‘ - ‘
24 : '
| |
5 Fl_)| 2.5 1.5
|
3toind | aspid O O
} 4+ e ‘Ig \—2—051.Drrm HOLE
17 pin 75 sapin L]
0 4 = ]
L] —+—+
- L] (1]
gl g2 | 1]
=T | ]
N []\
L Gj 5 REAEA
L] []/
L] (1]
|::| 2]2.2pin |::|
o tvin Mr:"m Omm HD;\H\EH Z
ﬁrE} 51 uuuuuuquﬁj_ m
0,95 (1_)
3.75
12. 05
13 (BODY)
ZEE(TOP VIEW)
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13. 29 R FY Uk (BF)

5.7

r%l i |.5
I, | ; //// f —>%m
STDiﬂ/ 35p /////// " %//%
| T I N—2- 1. 0mn HOLE
1 toin 5 3¢nin::|
1 6.5 11
= ==
S S e N . [ 5 ¥ RSk
O0—1 1
00— N
— o " ]
— {4pin 21pin _\:j o
S NS —
O 2 1.9
s | 0.450 <
13 (BODY)

5 ﬁ—‘
HH J
BoQpooom:
[ Lt I —
- —
~ O Egﬂ
g . - =
=| — . 5 RES A
I R - —
e N -~ = .
O —
o — — L]
O —
o — — L
— i — E
- mEs= °
5 I HES S ==
ISR LUJ EpEgE g o
eel0), 45 0,45 =
3.75 1
13 (BODY)

PASTE(TOP VIEW)
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14. BEIO274I)L
300
B8 3°C/sec LIF E—4RE 245°C 10FP LI
250 230°CELE 308 LI T
217°CELE <] Y i B8 6°Clsec LLF
505 200°C
EEMER
— . 40~60F)
2 150°C
£
o
F{imza
60~120%)
100
50
R e fas BEMNELS: L —LFRERE
25ChoE—2REETORM 87 LT JIO—E% 2EET
0
LS|

R—F 592560 %%
125°C 20~24 B5R5

(BR)TAY— 16 i2—electronics Corporation



FR)TAI— LRA1-DO1-1
) ] LRA1 D h
i2-Electronics ata Sheet Date. 2021.05.10
15. 94X 7 oTFHi&EE
(a)E/R—IL 72T F(LRA-ANT-M1)
79

(b)YF A7R— LT > TF(LRA-ANT-D1)

76

375

RRT2RBISLEYET

(BTA-Y—
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16. HE— FORFHE

LoRa E—FKIZIZFLLT D3 DDEE/INTA—F—EHAELTHET

1.BW(Bandwidth & &E1E)
2.CR(Cording Rate TLE %)

3.SF(Spreading Factor ILEIER)

BW [FRZELY, CR [Z/NELY, SF [FINENWAABERE T HEALGYET,
EELBEERENAEGHEREREFEBELLET OTHEARARICAELE TRRZL TS,

Fl=, TRINDURE LRI R ETEERRE - RIERRE - XU 7o ABRARGYET #oT, ARICEYER

INURZEZEIRLTTEL,

SF=6 MDEFIZRRY . EENAMRICEHHLLTEERMEEELLYET DT, EEMREAEWNMESITERL TZEL,

SF=7 LLETIF, FE/NA MG LA ERREICRYET,

GFSK E—FTIE. LoRa E—F KYLBERENRGYET . SO T AEERHTEELLZWVESICERATEEY.

16.1 X {EFTRERFR - PRILRERE - v ) 7 & 2 A B

g IVAWAN

A= (VAW

GFSK(BW=100kHz [&E5E)

LoRa 920.6 ~ 923.4 MHz 923.6 ~ 928.0 MHz
BW=62.5kHz,125kHz
IS
g{ LoRa 920.7 ~ 923.3 MHz 9235 ~ 927.9 MHz
BW=250kHz
LoRa
920.8 ~ 923.2 MHz 9234 ~ 927.8 MHz
BW=>500kHz
1515 R 4s LT 04s LIF
A 1k RS 50ms kLt EERBO 10 f£LL
v T AZER- 5ms Ll E 128 us L E
ZLDT—RAEEBETES PIENWTF—42%%5
& . e
HEBEBENERLT

(BR)TA-Y—
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16.2 LoRa &E— FIZHB I+ B BEEE
TEINAUE &E—ROBIEEERRE)

BW =R SF 6 7 8 9 10 11 12
(kHz) | (MHz) CR

4/5 46875 | 27344 | 15625| 8789 | 4883 | 2686 | 1465

625 923'6 4/6 3906.3 | 22786 | 1302.1 7324 | 4069 | 2238 1221

923.4 4/7 33482 | 1953.1| 1116.1 627.8| 3488 | 191.8| 1046

4/8 29297 | 1709.0 9766 | 5493 | 3052 | 167.8 91.6

4/5 93750 | 54688 | 31250 | 1757.8| 9766 | 537.1 293.0

195 923'6 4/6 78125 | 45573 | 26042 | 14648 | 8138 | 4476 | 244.1

923.4 4/7 6696.4 | 39063 | 22321 | 12556 | 697.5| 3836 | 2093

4/8 58594 | 34180 | 1953.1| 10986 | 6104 | 3357 | 183.1

4/5 18750.0 | 109375 | 62500 | 35156 | 1953.1 | 10742 | 5859

250 923'7 4/6 156250 | 91146 | 52083 | 2929.7 | 16276 | 8952 | 4883

9233 4/7 133929 | 78125 | 44643 | 2511.2| 1395.1 767.3 | 4185

4/8 117188 | 68359 | 39063 | 2197.3 | 12207 | 6714| 3662

4/5 3906.3 | 21484 | 11719

500 923'8 4/6 32552 | 17904 | 976.6

9232 4/7 2790.2 | 15346 | 837.1

4/8 24414 | 13428| 7324

fRSMOMAEHLEITEL (B4 bps)

ERINVE BE-FOBIERE ERIE)

BW =R SF 6 7 8 9 10 11 12
(kHz) | (MHz) CR
4/5 46875 | 27344 | 15625| 8789
625 923'6 4/6 3906.3 | 22786 | 1302.1 732.4
928.0 4/7 33482 | 1953.1| 1116.1 627.8
4/8 29297 | 1709.0 976.6 | 549.3
4/5 93750 | 54688 | 31250 | 17578 | 976.6
195 9236 4/6 78125 | 45573 | 26042 | 14648 | 8138
928.0 4/7 6696.4 | 39063 | 22321 | 12556 | 6975
4/8 5859.4 | 34180 | 1953.1| 10986 | 6104
4/5 18750.0 | 10937.5 | 62500 | 35156 | 1953.1 | 1074.2
250 923'5 4/6 156250 | 91146 | 52083 | 2929.7 | 16276 | 895.2
9279 4/7 133929 | 78125 | 44643 | 25112 | 13951 767.3
4/8 117188 | 68359 | 39063 | 21973 | 12207 | 6714
4/5 3906.3 | 21484 | 11719
500 923'4 4/6 32552 | 17904 | 976.6
9278 4/7 2790.2 | 15346 | 837.1
4/8 24414 | 13428| 7324
fMRSMOMAEHEITEL (B4 bps)
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16.3 LoORa &E— FIZBITHAATHE/ N1 ¢
TRINAVE BE—RDAATE AR5

BW FEiK SF 6% 7 8 9 10 11 12
(kHz) | (MHz) CR
0206 4/5 242 242 242 242 209 100 38
62.5 ' 4/6 242 242 242 242 174 78 26
' 923.4 4/7 242 242 242 242 144 67 20
' 4/8 242 242 242 242 124 56 20
4/5 242 242 242 242 242 188 90
195 9206 4/6 242 242 242 242 242 156 70
923.4 4/7 242 242 242 242 242 129 60
' 4/8 242 242 242 242 242 111 50
4/5 242 242 242 242 242 242 210
250 9207 4/6 242 242 242 242 242 242 175
923.3 4/7 242 242 242 242 242 242 145
' 4/8 242 242 242 242 242 242 125
0208 4/5 242 242 242
500 ' 4/6 242 242 242
923.2 4/7 242 242 242
4/8 242 242 242
FHEHOEAEOLETEL (BfI byte)
LRINVF BE—FDAATTEE/N( MR
BW BiE# SF 6% 7 8 9 10 11 12
(kHz) | (MHz) CR
0236 4/5 120 107 48 11
625 ' 4/6 120 89 36 7
928.0 4/7 120 72 32
4/8 120 61 24 2
0236 4/5 242 242 124 56 14
105 : 4/6 242 201 104 43
928.0 4/7 242 170 84 38
4/8 242 149 72 29
023 4/5 242 242 242 142 64 17
250 N 4/6 242 242 232 119 49 12
9279 4/7 242 242 196 97 44 12
' 4/8 242 242 172 83 34 6
0234 4/5 159 72 20
500 ' 4/6 134 56 14
92738 4/7 109 50 14
4/8 94 39 8
FHEESOEAEOETEL (B byte)

XSF=6 DEF LA NNAFRIZEHL T DN EIEENFT
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16.4 LoRa &E— FIZH T 55 (EER
BE—FDXEERM
BW SF 6% 7 8 9 10 11 12
T L4
(kHz) CR JAWIN AWIN
4/5 451 247
62.5 4/6 537 292 IHtEILT—H—k—k
' 4/7 623 337 “LRA1ZEEEMEIFT E xIsx" S 1R
4/8 709 382
4/5 226 IHELT—oo—ro—k
125 |46 269 “LRA1AERRAE H xisx” BB
4/7 312
4/8 355
4/5 113
950 4/6 135 ITovIILT—O—k—b
4/7 156 “LRA1 X IERFRIETE xIsx" S
4/8 178
4/5
4/6 IowIILIT—O—k—k
500 “LRA1XIERFMIETE xlIsx”
4/7 %58
4/8 -
(BAfiL ms)

XSF=6 DEFIZA AN MAUZBEH 5T EE DEERREITHEYET
SF=6 U TIEAANAMRIZKYREERFAEDLYES . FEDANNAMETOEERFEITIELT—I0— Y

—R“LRAT_E{SHFR

HE xIsx" TEHETEEY,

16.5 LoRa HFE— FICH T H#R Y B LA EROR/IEERF
BRELOFIRICIVBYRLTT—2EEETHHE. RETLUTORRABETT,
NKYLRVERTT—4%E5-5E8. T2 IR TR TONET,

THRINUE (BE—F O EE R ms]+AR LEEFFE 50[ms]+10~20[ms])
EBINUE (BE—FDEERFRE[ms] x 11[£&]) + 10~20[ms])

(BR)TA-Y—
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16.6 GFSK £— F#fEEE. E/1T7A—5—
WE1E % E : 50[kbps] E E
BW=500[kHz]E &
SF=E% E &L (LoRa E—F D #iE )
CR=EZE £&L(LoRa E—F D #AE )

16.7 GFSK E— FAAATEE/ N1 + ¥
NURIZEH 5T 242[byte]

16.8 GFSK E— FiX (R

ARNAMRICKYREBHENEDYET . FEDA NN TOEERBE TV ILT—IY—r—RLRAIE

(SRR B xisx” THETEET,

16.9 GFSK E— FITH T 5% YR LEEROR/NEERHR
BRELOFIRICEIVBYRLTT—2EEETHHE. RETLUTORRABETT,
NKYLRVERTT—4%E5-15E8. T2 ENETETONET,

TEINUE (BE—F O EE R ms]+AR LEEFE 50[ms]+10~20[ms])
EBINUE (BE—FDEERFRE[ms] x 11[££]) + 10~20[ms])

(BR)TA-Y— 22
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17. AR EF v RILEE
JRIRE LoRa BW IR LoRa BW
gzz?;Hsz 250kHz | SO0KHz | o, ;222':(:22 250kHz | SO0KHz | o,
MHz | GFsK % MHz | GFsk %
(100kHz) (100kHz)
920.6 24 924.4 43 43
920.7 24 9245 43
920.8 25 25 9246 44 44
920.9 25 924.7 44
921.0 26 26 9248 45 45
9211 26 924.9 45
9212 27 27 925.0 46 46
9213 27 925.1 46
921.4 28 28 925.2 47 47
9215 28 9253 47
9216 29 29 9254 48 48
9217 29 9255 48
9218 30 30 9256 49 49
921.9 30 X1 925.7 49
9220 31 31 9258 50 50
9221 31 925.9 50
9222 32 32 926.0 51 51
9223 32 926.1 51
9224 33 33 926.2 52 52 | o2
9225 33 926.3 52
9226 34 34 926.4 53 53
9227 34 926.5 53
9228 35 35 926.6 54 54
9229 35 926.7 54
9230 36 36 926.8 55 55
923.1 36 926.9 55
9232 37 37 927.0 56 56
923.3 37 927.1 56
9234 38 38 927.2 57 57
9235 38 927.3 57
9236 39 39 927.4 58 58
9237 39 9275 58
9238 40 40 | %2 927.6 59 59
923.9 40 927.7 59
9PA 41 41 9278 60 60
9241 41 927.9 60
924.2 42 42 928.0 61
9243 42

X1 TFRINUE GEMITEERTRERRE - KL FF - X v U7 e ARRIDOEBEZS B TS,
X2 ERINUR GEMITEERTRERRE - KL R - X v U7 e ARREIOEBRZS B TS,
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