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ZoXFEICF, RASHEASELZ A2 FioWERHLEINE T, COFRD VDL 580 b FF
A B B, ffT 5 L 2EICE LT, AFHBHRASHEASELOER B L UFF S Ll

e iR RZRZ b TwE T,

AHECRMEI N T — X ZIEHECFEEEDOE VS DTT A, 20T — X ORI O W TR &4

EASELIZEFZ#HA S bDTIEH D THA,

F¥abo0e LET,

PR &S1HEASEL

T226-0018

PR IR R T Ak DX R A 7 25 5-7-8
https://easel5.com

HRASHEASELIZ, o T MEW CERI 2§ 2 MM %

mail support@easel5.com
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KGRI E
kL H A SGETAE
1.00 2021.2.1 HIh
1.01 2021.6.12 | RAM A RFDHEIEIE
1.02 2021.7.6 9.1.9 sleep 2=v F HEIF
9.1.11power 2~ ¥ F {&IE
1.03 2021.9.22 9.1.11power 2= ¥ F {EIE
1.04 2021.11.10 | 9.1.9 UART wakeup B DM EER 2 151E
1.05 2023.7.19 8.1.1 backoff =~ v FiE/N
9.1.3 retry 2~ v FDOFHIC, Timer Wakeup X/ ERD VY + 7
ABEFREL, Ny 7 A7 IConToORBZEM
9.1.27 backoff =2~ > Fi&HN
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H-X
Lo B e 5
2. BHFEBRE oo 6
Be BT TR = B e b e bbb bbb e beeheehe b e e beeaeebeebeebeebeebeereereeaeeneas 7
A, FREEA ¥V BT et b bbb bbb aeeaeeaeeneenas 9
5. VT R D T oottt a e b b ae b eae b ereene e 10
0. B T = B et b e e b e b b beeheeheebeebeebeebeeaeeaeebeereereereeae e 11
7o JEBRHETE 771 B T /b ettt bbbttt ane 14
8. TV T AT L =3 VIHH e 15
81 VT4 7L =22 VIHH E e 15
8.1.1. A7\ Mo /Ll 16
8.1.2. 7FI7A4—FLoRa .. .. .. 18
8.1.3.  BSK . 19
8.2, IR Y R R R e 20
83. FAIMIAAVPoDav 747 —a VY M. e, 21
TV T AL =3 VIHHTEH oo 23
9.1, 70 P TIVHEIE ottt et b b reebe b reereeaeeaea 23
9.1.1.  node T~ 2 R 23
0.1.2.  ack T L R 24
013, TEIY T R 25
9.1.4.  transmode T 2 R 26
0.1.5.  revId T R 27
0.1.6. ISST T L R 27
9.1.7.  0peration TI = 2/ R 28
9.1.8.  baudrate I~ 1/ N L 29
0.1.9.  sleep T L R 30
9.1.10.  sleeptime T1 2/ R 33
0.1 1. POWeT T i R 33
0.1.12. Version 1= 3/ R 34
0.1.13.  save T R 34
9.1.14. load = N o 35
0.1.15. Show T 2/ R 35
0.1.16.  start T 2/ R 36
9.1.17. format T 2 R 36
9.1.18. sendtime I~ 2/ R .. 37
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9.1.19. senddata 1= 2 R ... 37
9.1.20. aeskey T~ 2 R 38
9.1.21. rfmode 1= 2 R . 39
9.1.22. meculpmode 1= 2 R . 40
9.1.23. rflpmode T~ 2 N 41
9.1.24. protocol =/ R 42
0.1.25. help T/ N 42
9.1.26.  1Xbo0St T L R L 43
9.1.27. backoff T~ 2 R 44
9.2 T T AR =1 LORA c oottt st nne e 45
0.2, 1. bW T L R 45
s B e 45
9.2.3.  channel =~ RLoRA) . . ..o 46
9.24. panid 2~ R(LoRA). ... ... 49
9.2.5. ownid I~ RLORA) . ..o 49
9.2.6. dstid I~ RLoRA) . ..o 50
9.2.7.  hopcount =~ F(LoRa) .. ... ... .. 50
9.2.8. endid I~ FLORA) . ... o 51
9.2.9. routel I~ RLORA) . . .o\t 51
9.2.10. route2 I~ R(LORA) . . .o\ 52
0.3, S K H i e e e e ta e e ta e e s b e e e tbe e e baeeabeeeraeeereeenrreeeraeeans 53
9.3.1 channel T~ R(FSK) . . ... . 53
9.3.2.  panid T FESK). ..ot 55
9.3.3.  ownid T~ R(FSK) ... b5
9.3.4.  dstid I~ R(FSK) ..o 56
9.3.5.  hopcount T~ R(FSK) ... ... . .. 56
9.3.6. endid T~ R(FSK). ... . 57
9.3.7. routel I~ R(FSK) ... .. 57
9.3.8. route2 I~ R(FSK) ... ... 58
9.3.9. route3 T~ R(FSK) . ... . 58
0.3.10.  rate ST L R 59
10, TV T A T L3 3 VIO oottt 60
10.1. LARY ZAEIU(ASCIL 7 F = 2 B ) oottt 60
10.2. L AR Y ZEHIN(BINARY 7 4 = 0 B ) oottt 60
10.3. L RATR Y R T = R B ettt ettt ettt eae e 61
L1, T B T L Zn ittt e e e e e e e bae e e e s tba e e e e ttba e e ettt eeeatbaaeeettbaeeantrraeaaanes 62
11.1. 7T AR — b LoRa(EEIE ) B FTIF ..ottt 62
11.1.1. UART AN T —Z(ASCIL 74—~ F).ooo 62
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11.1.2.
11.1.3.
11.1.4.
11.1.5.

11.2.

11.2.1.
11.2.2.
11.2.3.
11.2.4.
11.2.5.

11.3.

11.3.1.
11.3.2.
11.3.3.
11.3.4.
11.3.5.

UART ANF—% BINARY 74— B) oo 63
UART H AT —Z (ASCIL 7 4= B ) 64
UART H A7 =% BINARY 74— B) oo 65
RE A T = & 66
7T 4 X — b LoRa(HHERTIE) M oot 67
UART AT —Z (ASCIL 74— B 67
UART ANF—% BINARY 74— B) oo 68
UART H AT —Z (ASCIL 7 4= B )t 69
UART H A7 =% BINARY 74— ) oo 70
RE A T = & 71
FSK AE T .ottt s e s s st enananeesans 72
UART ANT—F (ASCIL 7 4= R) .ot 72
UART ASF—Z (BINARY 74— B) oottt 73
UART /7 —F (ASCIL 7 4= R) .ot 74
UART {77 —Z (BINARY 74— B) oottt 75
RE A I = 16
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1. f%ss

AT, KN EE T 2 — 0 ES920LR3 FIciEftd 2 a~y FEBEY 7 b v = 7 Ic oW C i
LEd,

o ¥ 24k BASEL



K/ NE NIRRT Y 2 — v ES920LR3
a<y PRy 7 v = 7EHE

2. BHFEHEE

@O AR
KV 7 VYT 2T hH AR A RXT REGEICHETT,

TREW T 2 HEIRNATRE T T,
(1) IAR> 2 57 4 Xft TAR Embedded Workbench™ for Arm
B EERRA 2N —2 a v 8.324
X 30HMHARMBRERR (22— &)
https://www.iar.com/jp/iar-embedded-workbench/#!?currentTab=free-trials
X 30HMZEA CHEHT 256 13RO ASMLETT,
(2) STMicroelectronicstt STM32CubelDE
B EERE 2N —2 a v 1.5.1

@ T
MY T P2 ThRNAXAXT 2HEICHETT,

TRWIh e B RAffETT,
(1) IARY 27 A X4 et

¥I-jet& STM32Cubel DEDFHAY CEHT 2 2 L iFTE TR A,
(2) STMicroelectronicstt: ST-LINK/V2

® FHifiA — F
ES920LR3EB / ES920LR3A1EB

@ USB% — 7 (PCL o)
micro-USB

® USBF 74N
https://www.silabs.com/documents/public/software/CP210x_Universal_ Windows_Driver.zip

® Z2—3IFNVT7bUT
Tera Term

http://www.forest.impress.co.jp/library/software/utf8teraterm/

P ¥R 24 EASEL
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FFAliF —

ES920LR3EBFHi A — Fic D W THAL 3,

H
s

1
%
iy
i)
-3

.o

=

l.

i
/it

LA I’
Cotar 8 |
TS
B T e St 22 e
- »

[X]. ES920LR3EB i < —

7. ES920LR3EB &l = — F&iikfH

# | AW athe

1 |@EEY 2 — 2 (ES920LR3) STMicroelectronics #:# STM32WLE5]C
FlashROM 256KB, RAM 64KB

2 |USB~A427maxrx PC(&x—IF NV 7 v =7k

3 |USB v ) 7 A%H:1C Silicon Labs #: CP2102N

4 | USB Tx/Rx LED USB X% {51z H LED

5 | Vky bR vF Vv b 24 vF

6 |MNHRAvTF MNHAA v F

7 | JUH LED JLH LED

8 | ¥ % v <BATT/USB BIHER

9 | BATT-,BATT+ Ny 7 Y CHERE MG 2 55 I

10 | A4k 1 TREE Y TH A4 v &

11 | SWD =47 % TNy 7

12 | ¥ % v»¥PIN_1 SWD EJHER

13 | ¥ % v>¥BOOT1 BOOT v — & — i &)g&iR

14 | ¥ % ¥ VDD_RF VDD_RF ~ o @GR

PR &1k EASEL
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7. ES920LR3EB A1 v v 794 v

v UES | VAR FEARBERE V7 bz T ERGE IRE 7R BERE
1 GND -
2 NRST NRST
3 VCCRF -
4 PB10 GPIO(OUT)
5 BOOTO0 -
6 PA1 -
7 PB6 - USART1_TX
8 PA6 -
9 PB7 - USART1 RX
10 PA3 USART2 RX
11 PB12 - SPI2 NSS
12 PA2 USART2 TX
13 PB14 - SPI2 MISO
14 PCl1 GPIO(OUT)
15 PA10 - SPI2_MOSI
16 PB5 - SPI1_MOSI
17 PB13 - SPI2 SCK
18 PB4 - SPI1_MISO
19 PA11 - 12C2_SDA
20 PB3 - SPI1_SCK
21 PA12 - 12C2 SCL
22 PB2 - SPI1_NSS
23 PA13 SWDIO
24 PBS - 12C1 SCL
25 PA14 SWCLK
26 PB9 - 12C1 _SDA
27 VDD -
28 PAO WKUP1
29 GND -
30 PA15 -

MKIEABEREIX, o~V Py 7o 27T

BOEMEICTR Y £,

HABERERZEHO Y VI GPIO IKEYSCCEhh, &CT7Furs/vvihoTnEd,

B VHEBEIZ, VI P YT DHRARERA R

X VZEHES 5 2 L A[EETT,

PR &1k EASEL
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4. WA v 2 —T7 2 —2R

ES920LR3EB #ffi R — FOHNEA v &2 —7 =z —RICOWTHIAL T3,

#. ES920LR3EB 2R — FAFA v & —7 = — X

# | AR HH G|

1 |USB~42zuaxsx A—L—F 115200bps (3¢1)

2 F—2E 8bit

3 NY T4 L

4 A My 7y b 1bit

5 7 v —il{#H L

6 |MHAA v T INT a7 4L —vavE—F
ARAH
L —vavE—-F
Low : WakeUp
High : Sleep

7 | ¥LH LED TEST 0(fx%) av 74 L —vavE—F
T IRF A
F_L—ravE—F
7 — 2 (S DI KRR

TEST_1(#%) av 74 L —vavE—F

5 IRF K
F_L—vaveE—F
T — X ZA5 D FEIC KRR

8 | Y% v ¢PIN_1 VDD VDDRF &g tGH

9 OPEN VDDRF &R A5

10 | ¥ % v-<BOOT1 ON 7—tup—KX—F—F

11 OFF WHEE— N

12 | ¥ % v VDD_RF SHORT SWD &gk

13 OPEN SWD {45 f

¥1l. F—L—1tREVa—nrDav 4L —a vRECLHAEETT,
(9600bps / 19200bps / 38400bps / 57600bps / 115200bps / 230400bps)

i Bt 24 EASEL
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5. V7 bz THERK

A<=V FHEEY 7N 2T DY 7 b 2 TRERICOWTEIHL 9,

Application

Framewaork

SMAC

Driver

STM32ZWLES]C

@ Application

XK. V7 by THERKK

AEOEMHPH, 920MHz HEFGEEFHEIH T 7Y 77— a v,

® Framework / SMAC / Driver

JaranrzRxy 7 - PHYHIEI N Z 4 3 -

@ STM32WLE5]C
il & MCU,

~A 2 Vil F Z A4 NG

PR &1k EASEL
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6. EifFE—F

gV FHEY 72T I3 A —IFLE—F Lt Ty ET—F2HELCE Y., EFc—
P X 5 3E R A[RET T,

. ZA—IFLE—FE Tty HE— N
X—3IFNLE—F TeraTerm % EDRX—IFAY 7+ 2T obfHINZHLEE

LTwE g,
WEE R CERT v v AL EORREEITVE T,

fef 451 .
ES920LR3
MCU
10 Interface
|
o —
Taty HE—F FAMA 2V EDOBECHAINIFZEZEEL T, a~ Y FE

RO F v VAN EOREREZITWE T,
e, AV FICHLTUSEA y =Y 2P LT,

HRE)
ES920LR3 RA <A a2
MCU MCU
UART
T —
p. 11
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A—IFnLE—FL TRy HE—FOWNWTFhbavy 747 L —vavE—FREFL—v g vE—
FBEEL, FIREERA®RITIa Yy 74 7L —vavEa—FCREEIL 9,

avI4 T —vav UART 226 2=y F 2R IF, HHRF ¥ v A2 PAN ID OFKE

®—F ZiITwE 9,

AV 747 —vavE—FCTHELZARIE, HE FlashROM i

RAET 2 HARE T, B AR ZRE L 2AF ISR L

ERS

¥/ av 74 L—vavVE—FNLLARL =Y a VE—F~DE

Hila~wv Fcfrvegd,

L —vavE—F UART b A1 L7 T — 2 k(507 — FIcikfE L £ 9

T ) —F2oZELT—2% UART K L 9

UART 72°5 config(CR+LF) % AN L7546, EHEERARIICa v

74 7L —vavyE—FIREY 7,

¥ format =< ¥ FT BINARY E— F%#ZELTWw3HAIT
[config(CR+LF) | % 500ms AN TANILTL 7Z&

WIEIEFEAR L, 2 —IFrE—F 7oy HE—FE2ER LB, 274 7L —vavyE—F
TREEIL 9,

FIEIE RS IN

X—IFNE— ]\“\ 7'a v P — Fi%*ﬂ

a2V 74 7L —avyE—F AL —vgvE—F

. HIElE R AR OEfEE — F

PR &1k EASEL
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a~ v FEREY 7 v U = T EIIAE

AiEEEE I ca Yy 74 7L =2 a vE—F2BRL 256D 5 WEEEE T b o 72856).
R—=IFNE—F N7y YE—FZERLAKZ, av 747 —vavE—FTEILITI,

BIRA (2 = H PARE)

X — I FILE— ]3‘\ 7°\jvlz\y_y-;e__ Fi%?}i'

/

274 7L —vavyE—F

AR —vaveE—"F

.2 MEHUKEa Y 74 7L — 3 vE—FCRE)

AiEEERF AR L — g v E— FE2BIRLZ2GA, AL —vavE—F2EHHL T,
¥ AL —vavE—F2bavzq4rL—yavEaE—FICRSIEAIF config(CR+LF)# A LT
T & v, (format 2+ FCBINARY ®— F%2#%E L T 2541 [config(CR+LF) | % 500ms

DIANTANLTL7ZEwn)

[ BRI A (2 5] H PARE)

[ AL —vavE—F ]

.2 B HUBEA =L —> 2 vE— FCEEH)

PR &1k EASEL
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7. EALAEE e Fan

awY MRy 7 b 27 TFRE 3 207 v baricGLCEY, a7 4 7L — 3 ¥ (protocol
<y F)TUEZ 2 ARETT,

K. @E7m FarEiA

77 4 X — } LoRa(fZi) LoRa Zf%#{#H L 7- EASEL iH 0@{E 7' v F a1 TF,

RIEHBEE 25 7R C JLBCE - W2 30E S % C & THlfg

FREE L EEEED P L — P A 7 % FHICHERRET T,

¥ ES920LR. ES920LR2 L HEEHfMRH Y 9,

7 A _— b LoRa(Hkxtis) FED T I 4=} LoRalcEfgn—F 4 v 7T X % ik

REZ AL 7z8f5 7’'e b ar T3,

X Pk AT LEE N T 74 vy 2R L E T
Rk T ICHRECE - WSRO TR ClfE 0 BRE T H
i, 774 =+ LoRa(BE¥#E) ofEHZH#ERE L £ 97,

¥ 774 _X—} LoRa(lFHE) & S AL H Y 2 A,

X ES920LR2 &5 AfatErH Y £,

FSK(Hflkst i) GFSK Z % i L 7-f2 7 v b a vCF,

A5 PERE(X LoRa & b b A EREEC 9723, il Zdf5 A3 [ REC

ER

ERIV— T 4 v 7T X B RRERE IS G L T E T,

¥ ES920 & [FZED 28 /7:0Cc 323, ES920 & ouHfE At
3HY £2A,

» ES920LR2 Li#fg ¥tk H v £,

PR &1k EASEL
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8. avr47L—vavIEH

g~V Ny 7 b 2T 0avy 74 L —va VIHHIZOWTHAL 3,
8l.avry4 7 v—yvavIEH—E

FHARE R 2 v 7 4 7L —v a VIHH AT 2 \EGEE 7 m b aric ko TRA Y £9,

abtarZiica~wy MEREBELR Y I DT, &#liCprotocola~ Y FCEHT 2 7m Fark
RELTL &N,
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8.1.1.

e7a bt anrii

LIFDa<y Fid 7o b a Vi@ Btk < EHPRET T,

Ez avrssL—yavEA-E 1)&7arar

7N

Bt

a~< vk

v a—F

a<w vk

BOE I

7 7 # b

A E

f%

node

/= FHEIEBOE

EndDevice

1. Coordinator
2. EndDevice
3. Router(3%)

Router (3385 7' v b 2 L5%
TE A3 G (with Static

Routing) D KF D & 3% 7€ 1 g

ack

Acknowledge fiJH #E

ON

1. ON
2. OFF

retry

U b 7 A EEGE

3

0~10

transmode

EJiw==1

Bk — NEE

Payload

1. Payload

2. Frame

rcevid

HFE/ —FAYy P77 —=2TFL 2R

%

OFF

1.ON
2. OFF

rssi

F{EERIRERSSD 5 %

OFF

1.ON
2. OFF

operation

Wi — ¥

Configuration

1. Configuration

2. Operation

baudrate

UART 58 350E

115200bps

1. 9600bps
2.19200bps
3. 38400bps
4.57600bps
5. 115200bps
6. 230400bps

B FESE — F

sleep

A —7E— FRE

No Sleep

1. No Sleep
2. Timer Wakeup
3. INT Wakeup
(Tx continue)
4. INT Wakeup
(One Time Tx)
5. UART Wakeup

sleeptime

2N =T & A~ —FFREE

5%

1~864000

100ms A7
10=1%

p- 16
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2=V F > a—F FENE 77 # v b A E i P (e
=Es VAN
power u KB NERE 13dBm -4~13dBm
version v V72T AN—=Va VG -
save w FlashROM ~ D E i %A % -
load X 77 F v MEDOFEAH L -
show y FROEfEERE - Z—3IFNLE—FORHH
]
start z L —vavE—FES -
format A RAVB—=FT =R T —~<v Fi% ASCII 1. ASCII
iE 2. BINARY
sendtime B SRS EE R 0 0~86400 W HfL
senddata C BENEE 7 — X 3%0E -
aeskey D AES128 554t % — AllO All0~AIlF
rfmode E LA S ' — FERGE TxRx 1. TxRx
2. Tx Only
mculpmode F MCU & J)€ — F&E STOP Mode 1. STOP Mode 2 ) — 7% — F&IED No
2. SLEEP Mode Sleep LAS D WD 4355 A]
AE
rflpmode G IR A E S — FERE Sleep(Cold | 1. Sleep(Cold Start) | 2 Y — 7' & — Fi%EH No
Start) 2. Sleep(Warm Sleep LA D IR D B35 E AT
Start) i3
3. Active
protocol H BE7m b aVERE PrivateLoRa 1. PrivateLoRa
2. PrivateLoRa
(with Static
Routing)
3. FSK
rxboost I ZfE7— A b®— FEHRE ON 1.ON
2. OFF
backoff ] EEY P TARORRANY 74T 0 0~60000 UM ELL
RFfIEE
help ? av v F—ERR -
.17
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8.1.2.

uT®377Fﬁ7DF:»%m#774~—deh®
X —fa~ v FidPfic:

77 A ~<X—} LoRa {]

LIED & % O HFH A RE

I D AL ] HE

E avrs L —vavIiHH & 2)754<—} LoRaH
a=vF | va—+} RIENE 77 4 b X Hi T+
a<w v K
bw b THBIEEE 125kHz 3. 62.5kHz
4. 125kHz
5. 250kHz
sf c PEHCRERAE 7 5~12
channel d LT ¥ v A NFBHE 1 1~38 125kHz LA F 034 1 1~38
250kHz 04 :1~19
panid e PAN v F7 =27 FL Zi% 0x0001 0x0001~
0xFFFE
ownid f H/ —Fxy b7—=20T7 FL R 0x0001 0x0000~
0xFFFE
dstid g REER) —FAy 7 =2 T FL i 0x0000 0x0000~ | OxFFFF [z 71— F % % X
0xFFFF b
hopcount h AR E 1 1~3 JBE 7 v b o VERTE
*} 15 (with Static Routing) ®
IR D 5 FH AT BE
endid i B/ —FA vy b7 =27 FLRE 0x0000 0x0000~ | JififE 71 b = A 2k
0xFFFE *} 15 (with Static Routing) ®
IRF D {5 FH AT BE
routel j Hfk ) —F 14y b7 =27 FLAEE 0x0001 0x0001~ | Jififg 7 & b = A3 25k
0xFFFE *} 5 (with Static Routing) ®
IRF D {5 FH AT BE
route2 k Hfk ) — R 24y b7 =27 FLARE 0x0001 0x0001~ | Jififg 71 b = A3 23k
0xFFFE 3t (with Static Routing) @
IRF D {5 FH AT BE
p- 18
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a~ v FEREY 7 v U = T EIIAE

8.1.3. FSKH

LITDa<y Fid7 o b a vixED FSK &1 O AERAIEETT,

x. avzisrsvr—vavIEH—% (3)FSK H

a=vF | va—+} RIENE F7 # b X Hi fif#
a<w v K
channel b AL TF ¥ Vv AN EFTHIE 1 1~38 50kbps D&
1~38
100kbps/150kbps DA -
1~19

panid c PAN v F7 =27 FL Zi% 0x0001 0x0001~
0xFFFE

ownid d H/ —FAxy b7—=20T7 FL R 0x0001 0x0000~
0xFFFE

dstid e HEER) —FAy P 7 =27 FLRHE 0x0000 0x0000~ | OxFFFF 271 — F % % X
0xFFFF b

hopcount f FRAREGR E 1 1~4

endid g Bk —FAy b7 =27 FLREE 0x0000 0x0000~
0xFFFE

routel h Ffk ) —F 14y b7 =27 FLAEE 0x0001 0x0001~
0xFFFE

route2 i Hfk ) — R 24y b7 =27 FLARE 0x0001 0x0001~
0xFFFE

route3 j Hffk ) — K34y b7 =27 FLAFE 0x0001 0x0001~
0xFFFE

rate k F—2L— FERE 50kbps 1. 50kbps
2. 100kbps
3. 150kbps
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a~y FREY 7 b o = 7 EiHE

8.2.a<v FER

(1) £—3IFLE—FDOEL
® 1~ FER
a<wv KN
cavwv RFiZliEva—bavwry FEEELCHEITTSZ EDAEETT,
ca= VYV RF T aviiaw v FETRICERINE 7Ty 7 FTCHREL TR I,
- a= v Fof&ipiciztdftT2 — F(CRLE) Z 5 LT T X\,
ca= v RATvaviconTiiavy 4L —ya VIHEHFEMAZSEL TR v,
(2) 7oy ¥+E— FOEH
e —~ v FER
a<wv P [a=vy FF 7y av]
ca=yY Ry a—ba~wy FE2EELTCEITTEZ EDA[EETT,
cawyv Rea=yv A7y a volliciiddTEARX—ZX2FHALTEI W,

s a< Y FORKIRICIZS{T2 — F(CRLF) Zff5- L TF X wy,
cawvY FATvaviconTldavy 74 7L —y a YVIHEHFEMZSBLTT X0,
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a<y PRy 7 v = 7EHE

83. xR r~Afaverboavyz 47— avFE

TR~ fav

\

ES920LR3

(Select Mode [1.terminal or 2.processor] CRLF)

= IR

£ — FER (processor CRLF) —>]
< %ft7 v 7+ (OK CRLF)
(71 b2 L 3E (protocol 1 CRLE)  ——2)

[€———— %{}7uo > 7 (OK CRLF)

CH %5 #%E (channel 1 CRLF) EE——

€ =7 v 7 I (OK CRLF)

—— H/—F7 FL 2%&(ownid 1122 CRLF) —>

& {70 7 (OK CRLF)

FEMERAF (save CRLF) —_—

%} 7 w7+ (OK CRLF)

——

F~L — 3 vE— F(start CRLF)

[€——— =47y 7 | (OKCRLF)

start 2%

av7 47— a vk

A OEHTUTOHEE b REZITVET,
- *PANA Y F7 =27 FL X
CRfEXR/ —FA Y P72 T FL A

c RV —TE—FRE

e

y v

v FUARER, xf s — P & SERGEE 2TV E T,
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a~y FREY 7 b o = 7 EiHE

EXiZ, mRA 24 av& ES920LR3[Hloavy 74 7L —va vFIEERLTHET,

ES920LR3 % SCICHEH) L 2858 2 E L TH Y, ESI20LR3 225 R b~ A4 a vimiFic, [£— FER
5K (Select Mode [1.terminal or 2.processor]) ] #iEFL CWE T2, TR~ A a v EZEE L C
Wiz, HInTwE T,

RAb~A4avid, Bk, - FEROINERD % F T ES920LR3 1C%f5 L. ES920LR3 o ECH)iifE
REITOET,

FRA M2 A3 viE, TE— FEREK] L, =— N@ERz2fT >FCcavr4 7r—va vEEERR
BLET,

ES920LR3 Iclt. O T 7 4+ L MEAREINTEY, av 74 7L —v a v Gk, 77 44 MEICK
LCEBHLZWEGOAEEBL T,
FRZ, BTy v AT, B/ —FAv P 7 — 2T FLAFKERITHHITT,

aAVT 4T L=y a VORRIC, save A~V FEFITL T, AH L 7ZHNAE% N FlashROM ICERFE L

Ee
Rl E) IR 13 % B D ZXEME % PJEL FlashROM 72> b 5 iA &, R OFF | & [A] UEE TR L £ 5,
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a~y FREY 7 b o = 7 EiHE

9. av 74 L — 3 vIHHZEM

a=vY MY 7y T70avy 74 L —v 3 VIHEHOFMIc O WAL 9,

9.1.47u b ariti@

9.1.1. node 2=V}

2iEH J —Foffipl%FEL 3,
F 7 a v 1. Coordinaor Hpk
2. EndDevice T
3. Router kR (%)

X kRS (Router) 13385 7' 1 b 2 L EE (protocol) 28 kT s (with Static

Routing) D EF D & 5% € 1] g

77 4V ME EndDevice

A —IFNE—F REMZ TRO—E,LLHFES TEIRLTF I 0,
1. Coordinaor
2. EndDevice

3. Router

select number >

TuatyHE—F #) EndDevice ICEXE S 355
node 2(CRLF)

Ya—tawvF node DfXHVIC a AN LTTF X\,
#5) EndDevice ICET 254 (7 a1 v £ —F)

a 2(CRLF)
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a~y FREY 7 b o = 7 EiHE

9.1.2. acka~<v F

2iEH a7 — Fic T — 2 %% ET 28, ACKZEZITH» »pEILEZHRELET,
2) —7E—F2EHT35461Z ACKZEDHBICAY) —7E—FICAL 7,

FFav 1.ON ACK Zf5%175
2. OFF ACK ZfE&{Trb v
77+ Ml ON
Z—3IFNLE—F HEME Tlo—E» b HE S GEINL TR S W,
1.0N
2. OFF

select number >
PACE A ) ACK M3 2 5&
ack 1(CRLF)

Ya—hravwv i ack fbYic 1 ZAHLTTFE
#) ACK 23 2 A& (T vy E—F)
1 1(CRLF)
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a~y FREY 7 b o = 7 EiHE

9.13. retry a2~V F
B! Y+ IAREREEZREL £,

U b I ARE T O, Rofnrcd,
*Ack ZIE Lo 72 85f (Ack BUEA ON DHi& D )
- F 2 )T kv AGHN (sleep 2~ v F DFXIED Timer Wakeup DI5E D &)

. sleep 2= v F OFHIED Timer Wakeup D& id. U b 7 4B FEATIC Ny 7
(S v 2 L) & £ T
GERIZ 9.1.27 HASBRL T Z & W)

F7Tav 0~10
77 4\ -l 3
Z2—3IFLE—F SEMEZE 10 B TATILTT X,

please set retry count (0 - 10) >

Zaty¥E—F #i) 5 MICERET 25 A&
retry 5(CRLF)
Ya—tawv retry Db YIC m ZANLTFE 0,
) 5 FICRET 285HEa(F ety FE—F)
m 5(CRLF)
p- 25
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a~y FREY 7 b o = 7 EiHE

9.1.4. transmode =2~ F

i TR A EREL £7

F 7 av 1.Payload a3 v 74 7L —va VCiRELZEICEIWT~y X2 AR L,
T = ZHLEERTVE T,
2. Frame [~y &) + [F—2] 22—¥FTHEL, 7—FmEETVE T,

7 7 4 MMA Payload

£2—3IFAE—F BOEMEE TRl —E b F S TERLTH I,
1. Payload
2. Frame

select number >

TatyPE—F %) Frame ICZXE T 2 554
transmode 2(CRLF)
Ya—tavwvF transmode DDV IC n ZFATLTF X\,
Bil) Frame ICBOES 250 (7 mt Y E—F)
n 2(CRLF)
p- 26
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a~y FREY 7 b o = 7 EiHE

9.15. revid 2~ v F

i T— 25k, 5T — X OEHIGKFIL/ —F DAy P72 T FLRA%fME5F
EHEDPEFELET,

*Fvav 1.ON HEETLAY P72 T FLREMNET 3
2. OFF REETAY VT =2 T FLAZRMAFS LW

77 4V MH OFF

2—IFnE—F HEME THRO—E2bF S TERLTT I,

1. ON
2. OFF

select number >

ety ¥E—F

H) FEETCAY VT =2 T F LRSS 3854
rcvid 1(CRLF)

va—tawv R

revid DbV IC 0o ZFASTILTFE Wy,
Bl) EETCAY P T =2 T FL2A%2MNE5F 3854 (Fnxy HE—F)
o 1(CRLF)

9.1.6. rssia<=v F

LA T — 2 XMW, RET - X ORBEICREERBEL NG T 20E0EREL T,
EEILAY P 7 =2 T FLRAOMNGEBREOEE. EEILAY P 7 =27 FLROH]
et L E 9,

7y av 1.ON RSSI %+ 5.9 5
2. OFF RSSI 1 5-L 72\

F7 4 Ml OFF

R2—=3IFNE—F HEMEEZ TO—E2b&HK S TERLTT IV,

1.ON
2. OFF

select number >

ety ¥E—F

#) RSSI % fit 5.3 2 5565
rssi 1(CRLF)

Ya—bawvF

rssi DD YIC p EASLTF X\,
#l) RSSI 2t 53 254 (Taty 4E—T)
p 1(CRLF)
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a~y FREY 7 b o = 7 EiHE

9.1.7. operation 2<% ¥ F

G fFE—-FERELET,

VIR EFREAR STy 74 7L —vaveE—FoREILET,

AV AT L=y avE— P, EUEE TS 2 KT A - X DOBOE R T
— FT3,

AL —vavE—FiE om/ —FeEREEET € - r T,

|

)&

F 7 av 1. Configuration Mode

2. Operation Mode

77 %) Ml Configuration Mode

Z—IFE—F WEME TEHO—E0bFK S TERLTT I,
1. Config Mode

2. Operation Mode

select number >

FAEEIR Bl A= —vavE—FICKET 254
operation 2(CRLF)
Ya—tawv operation DftbH VI q FANLTF X,
#l) AL —vavE—FNCHRETIHA(Tey ¥ E—F)
q 2(CRLF)
p- 28
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a~y FREY 7 b o = 7 EiHE

9.1.8. baudrate =2~ v F

At UART 52 3E L £ 97

A Y —7E—F(sleep 2~ v }F)TUART BKE— F 2T 254, UART @58

FECROHIR2H D £ 7,

- MCU 4% /1% — F(mculpmode == F)78 STOP Mode @54 13, UART (3
JHE % 38400bps A TICEREL TL 22 &\,

F 7 a v 1. 9600

2.19200
3.38400
4.57600
5. 115200
6. 230400

7 7 4V MH 115200

5= SR iEe BOEMEZ TRLO—E D o &F ST TERLTF I 0,
1. 9600

2.19200

3. 38400

4.57600

5.115200

6. 230400

select number >

7atyHE—F #1) 9600bps ICEKET 3 5E
baudrate 1(CRLF)
Ya—tavwvF baudrate Db YT r ZFASLTTF X\,
%) 9600bps ICFHET 2 HA&(T vy E—F)
r 1(CRLF)
p- 29
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a~y FREY 7 b o = 7 EiHE

9.1.9. sleepa~v F
i 2 =T E—VFEEHTI20E»EHELE T,
2 Y —7E—FiE, node 2~ ¥ FDOFED EndDevice D & X DHRHFETT,

2 A <= —f2KR(Timer Wakeup) D54, ACK ZEXE#TH T ACK Z{EHk. ACK
ZEPENTHENIET — 2 EERICRY) = REL D | £ 4 ~—RiFEZICREK
[/ ‘i j—o

Y SABACHK (INT Wakeup) D354, PAO 3iF28 High 35413 2 ) — 7IREE, Low
DGEITERIRE L b 9,
¥ One time Tx D413 PAO i 728 Low TH - T b 7 — 2 341258 TR (ACK
ON 013 ACK ZfEE TR)ICABINIC R Y — 7 REBIGER L 5,
(HE BRI D 72 T EATT)

& 0 ABFIR(ANT Wakeup) 5/ 3 2 5 & 13, 437 — 2 &EHD OKIGE(H 5

WIE NG IBE) 2 F o T b 2 ) — 7 HREE(PAO i+ % High)ic L TF X\,

¥ EfZiE T PAO B ¥ % High ic L 258 10 E 2 @HIICFRTIL TR ) — 7R
RRICERLE T,

UART /K (UART Wakeup) % STOP Mode(mculpmode 1) 9 % 5413,
UART {3 £ (baudrate) % 38400bps LA TICERE L TL 72X 0,

ES920LR3EB Tld, |V AAEKMIC INT Switch 2L £ 5,
FFav 1. No Sleep A) =7 FEFHLETZA
2. Timer Wakeup R Y —7%— FERB#K, 24 v —WEEBRIGERL £5
CEEETHICA Y — 7% — N &)
3. INT Wakeup (Tx continue)
AY —7E— FESE, HVALBRHE(Hi—Lo) TRIKL £
(& v AsmrE (Lo—H) TR Y — 7€ — V&)
4. INT Wakeup (One time Tx)
AY —7E— FESE, HVALBRH(Hi—Lo) TRIKL £ 3
(& v A Bt (Lo—Hi) E 72 1L EE TRIC R Y — 7' — FiBR)
5. UART Wakeup R Y —7%— FBK%, UART 25 DEfE 7 — £ AJ15E TR
KLET

77+ MMA No Sleep

X—IFLE—F
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a~y FREY 7 b o = 7 EiHE

HEMEE TR —ErbH/ETTERLTF I W,
1. No Sleep
2. Timer Wakeup
3. INT Wakeup (Tx continue)
4. INT Wakeup (One time Tx)
5. UART Wakeup

select number >

7akyHE—F ) 24 ~—RKICEET 2856
sleep 2(CRLF)

Ya—trawv sleep DD YVIT s ZASILTFE 0,
) 24 ~<—BKICEET2HAE(TrEyFE-T)
s 2(CRLF)
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a~y FREY 7 b o = 7 EiHE

[RY) —FHEICLZEY 2 —LOWHBEETRICOWT]
TROa~vY FOREICL > T, Y a— AN MCU &ERT v 70— FHIEANZ{LL, £
—VOHBEERGPZELL £

« 2 —=7E—F (sleep) — 9.1.9 =g

- MCU 4% 1% — I (mculpmode) — 9.1.22 &R
- SRS v TEE ST — F (rflpmode) — 9.1.23 i@
- fEHLEE T — F (rfmode) — 9.1.21 &4
- FZfE2 7 — 2 £ — F(rxboost) — 9.1.26 IR

BXEICE T2 HEERIIRD LB TT,

s A = THREEE L 2WISAOWEER © (R — 7RIED NoSleep DL %)

) ) ) HEER
4 seogE| Bz
(GExY—7)
=
. T |1. TxOnly Standby 4.1 mA -
operation Hl-' £
(IDLE) o {P:J HEFET — A F(rxboost) A'OND & &,
135 ¥ = 2. TxRx Rx 8.8 mA ) - ~ )
42 it (OFF®mE&E -0.5mA)
. FIEEH I (power) A 13dBMEBED & &,
operation ) S
(5 ) Tx 33mA T YT FORUMIREICL s TR,
e +10mA REZTET 284805 7.
E= - -

c R = THERE R T 2 A OMBEEN ¢ (sleep 3XEAH No Sleep AtD & %)

£ EZniE MCUEENEE (mculpmode) B
1. STOPE—F 2 SLEEPE—F
1.3 uA (INT wakeup)
= 1. Sleep Sleep )
- 1.3 uA (Timer Wakeup) 24 mA ]
E {cold start) (cold start)
a 2.4 mAIUART wakeup)
t
= 1.5 uA (INT/UART wakeup)
[!14 2. Sleep Sleep X P
operation il . 1.5 uA (Timer Wakeup) 2.9 mA ]
+ twarm start} twarm start} .
{IDLE) 1B 2.9 mA(UART wakeup)
i i =
= 2 “ % |L.TxOnly | Standby 0.7 mA 2.6 mA
,','L 3. Active | W E
i i 1|2, TxRx Rix 5.7 mA 72 mA
Tx 29 mA 32 mA
e 2 U =T RIESWHERTT
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a~y FREY 7 b o = 7 EiHE

9.1.10. sleeptime 2= ¥ F

i 2 A = —RIRFE TR Y — FREEER % O RIKIFE % 100ms A7 CERE L £ 95
T av 1~864000

77+ v MH 50

R—3IFnE—F FOEME%E 10 ERTATILTFE 0,

please set sleep time (1 - 86400) >

ZukyHE—F Bil) 10 ICHES 256

sleeptime 100(CRLF)

Ya—tawyF sleeptime OOV IC t ZATILTF X\,
B 10 BicxET 2 G (FTaey FE—F)
t 100(CRLF)

9.1.11. power 2~< ¥ F
B EEHNEZHEL LT,
¥13dBm DA OKEIRY 7 P 7 = 73— a2 v 1.01 LR TRE

F7vav -4~13dBm
77 4V Ml 13dBm
E—3IFnE—F BOEMEZE 10 EHTATILTTE 0,

please set output power (-4 - 13) >

akyFE—F #1) 13dBm ICRET 254
power 13(CRLF)

Ya—hawvF¥ power Db VIC u ZASLTTFE W,
i) 13dBm ICHET 2 BB (T rEy FE—F)
u 13(CRLF)
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a~y FREY 7 b o = 7 EiHE

9.1.12. version 2= F

B! K7 P 2TON=YavERBLET,

F 7 av =L

F7 4+l L

£2—IFALE—F

TutyHE—F #l) ~— 2 v ERST A
version(CRLF)

XKIEEHE LT A=Y a vES% BCDETERANL 7,
VER 1.00(CRLF)

va—tavwvF version Db VI v ZAHLTF X\,
Bl) =2 a v ERET 254
v(CRLF)
XKIGEL LT —Ya v#HFS% BCDETERAIL 9,
VER 1.00(CRLF)

9.1.13. save 2~ F

EE! M FlashROM ica v 7 4 'L — a VEREEZMREL LT,
* 7 av L
77 4 MHE L
£—3IFLE-F
7oty HE—F ) av747v—va ERRET 254

save(CRLF)
va—fta<wvF save DXL VIC w ZATTLTTF X,

) avz s L —va VERRET 258G
w(CRLF)
p. 34
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a~y FREY 7 b o = 7 EiHE

9.1.14. load 2~ v F

St

ETCDIAV T AL =Y a VERERT 7+ MEZRBEHAL £,

F7 4N MERRTET 25413, save I~V FEETLTTF I W,

*F 7 av mL
77 4L MMl L
A—IFNE—F

ety E—F

) 77+ MEZEHAT 254
load(CRLF)

va—fbrawvF

load DfHYVIT x ZATILTF Xy,
) 77+ MEZBEH T 3854
x(CRLF)

9.1.15. show 2= v F

B

BUEOBOEMEZ TR L 9,

Ka<wv i, 2—3IFLE—FCORFHATRETT,

F 7 av

=L

77 4\ -l

=L

f—IFnE-F

TukyPE—F

Ya—hbavwv

show Db VI y ZFATILTHF I\,

p- 35
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a~y FREY 7 b o = 7 EiHE

9.1.16. start 2~ v F

A AV T4 L= aVE—RERTL, AL —vavE—FILBBLET,
F 7T av L

77 4 M =L

R—IFNE—F

ety E—F

Bl =L —vavE—FIOERT IS
start(CRLF)

va—fbrawvF

start DD VIT z ZATILTFE W,

9.1.17. format 2~ v F

Gz RAV—FNDT =275 =<y P 2RELET,

F 7 av 1. ASCII ~AB—FICASCI F— 2 2 & AT,
2.BINARY <=4 um—FIZBINARY 7 —ZX % &4 %7,

7 4L MMl ASCII

Z2—3IFLE—F REMZTHO—EIOLFSTHEIRL TT X\,

1. ASCII
2. BINARY

select number >

TukyPE—F

#1) BINARY Ic 33 2 B4
format 2(CRLF)

Ya—hbavwv

format DfHHVIT A ZATTLTFE W,
#1) BINARY Ic&HET 355 (Fury +E—F)
A 2(CRLF)
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a~y FREY 7 b o = 7 EiHE

9.1.18. sendtime 2= ¥ K

St

HENE(E D X(E IR 2 R CROE L £97,
0 DELEIZHEEFEZITVEE A,

Ka=v PRt cdoc, @EIZ 0 OfF

EBELTT I,

*Tav 0~86400
77 4 Ml 0
R—3IFNLE—F FKEM%E 10 EEHTASTLTTFX W,

please set send time (0 - 86400) >

ety ¥dE—F

) 10 ICE%E T 2 54
sendtime 10(CRLF)

va—tawy R

sendtime DftbHic B # AN LTTF X\,
B 10 KRET 2HAE(Tre vy HE—F)

B 10(CRLF)

9.1.19. senddata =~ F

B!

HEIAEORXET -2 2 RELET,

F T a v

FEDOT7 AF*—a— F(RK 50 XF)

7 4 Ml

X—IFLE—F

RIEM %A ASCII 2— FTASILTF &\,

please set send data >

ZukyHE—F

) ABC IC#%E 3 5 56
senddata ABC(CRLF)

Ya—bawv§

senddata DfXHvic C # AL TF X,
) ABC e ET 25 A (Futy HE—F)
C ABC(CRLF)

PR &1k EASEL



K/ NE NIRRT Y 2 — v ES920LR3

a~ v FEREY 7 v U = T EIIAE

9.1.20. aeskey 2~ F

St

AES128 55t ¥ —%&REL £,
All0 DIERFE S N2 GAREB L EITWERA,

HEZIEL AT 2 A EH, ZEMTHR -0 F —2FELTFE v,
BHECEBL2GEERE LT — X 2BEEL £,

A 7Tvav 00000000000000000000000000000000 ~
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

7 7 # v MH 00000000000000000000000000000000

Z—3IFNE—F BEME% ASCII 2 — FTASILTTF &0,

please set AES Key (16byte) >

ety ¥dE—F

) 11223344 IR ET 2858
aeskey 11223344 (CRLF)

va—fbawyvF

aeskey DbV ic D ZANL TF X\,
#) 11223344 12 ET 23 5H5(FT ey FE—F)
D 11223344(CRLF)
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a~y FREY 7 b o = 7 EiHE

9.1.21. rfmode ==~ F

St EREEE—-FZ2BREL 9

KAZD A D (TxOnly) DI I3, HEMDOZEIZ VI TEARLL A T2, ZEE—FIC
ANB T ENEL 25, T A FAhGEETE TH) OHEBRAERL £ 9,

HEBEROFMIZ, 9. 1.9 HOMREHHEESHL TS v,
FTayv 1. TxRx W7 A
2. Tx Only X{5 D A W[HE

7 7 4\ MH TxRx

2—IFnE—F FEME TEO—EA»b&FE S TERL TF I v,
1. TxRx
2. Tx Only

select number >

7atxyH$E—F f5l) TxRx ICE%E T 5 5&
rfmode 1(CRLF)

Ya—hbawvF rfmode DfXHVIC E ZATTLTTF &y,
) TxRx ICHET 2 5G56(F a1y 3E—F)
E 1(CRLF)
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a~y FREY 7 b o = 7 EiHE

9.1.22. mculpmode =2~ ¥ F

B! 2V =7 MCU 0FENE—VEHREL LT,
STOP Mode 2% ET % L HE R LR D/NS MR 2 L3 TEE T,
sleep 2~ v F T UART E/KE — FIZERE L 2 5H&1d. UART @53 (baudrate) %

38400bps AT ICEE L TL 2 & Wy,

SLEEP Mode # 3% E L 72 5& IZHE O 7 + —< v AREL b 325, STOP =
—FX DY HBERILELS AV T, (+2.3mA)

HEEROMIZ, 9. 1.9 HOMEHMHZSIL T LT v,

F7vav 1. STOP Mode STOP &— F

2. SLEEP Mode SLEEP € — F
77 4V M# STOP Mode
£—3IFrE—F REMEZ TRLo —H2 o &S TERNLTT I,

1. STOP Mode (lowest power)
2. SLEEP Mode

select number >

ety HE—F #1) STOP Mode ICHET 554
mculpmode 1(CRLF)

Ya—btawvt mculpmode DfXH Y IC F ZATLTTF I,
1) STOP Mode ICiXET 235G (7 a2y $E—T)
F 1(CRLF)
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a<w v VEREY 7 v = 7 EIHE

9.1.23. rflpmode =~ ¥ F
i A =T HOMHBEHOE— FEAFREL 35

SLEEP £E— F(a =AWV FRX—PICERET DL, AV —THOHEERSRD /N
{70 325, EIRICKE 22> 0 £ 97, (4ms)

SLEEP £— F(V # — LA X — FICERET 5 &, EIRFERL 0.8ms FREICA D £ 5
2, A =7 HhoBEEERIET L2 3. (+0.2uA)

EERERESI R 30~40 BE A 256, VA —LAX—PLVba A FRX—}

DS BHEENEBINES SR ET,

WIRET 77 4 7ICERE L, rfmode T TxRx ICFRET 5 &, R U — 7 b ZEFRER
REL 720, M OLDREL Y NICEKET 32 L AlEL 20 £9,

BL. 2V =7 (ZERHE) oW ELIRIL 5mA BREHEL £,

HEEROMIZ, 9. 1.9 HOMEHHZSIL T LT v,

A 7vav 1. Sleep with Cold Start SLEEP £— F(a—A FRx&Z—})
2. Sleep with Warm Start SLEEP £— F(V # —LAZX—})
3. Active W7 2747

77 4\ M Sleep with Cold Start

Z2—IFnAE—F REMZ THO—ErLHR ST TERLTT I,

1. Sleep with Cold Start (lowest power)
2. Sleep with Warm Start (fast wakeup)

3. Active

select number >

JatyPE—F 1) Sleep with Cold Start ICZ%E 3 2 &
rflpmode 1(CRLF)

Ya—ba<wvF rflpmode DIXH YV IC G ZATILTFE 0,
f) Sleep with Cold Start ICFRET 2 5& (T a1y & —F)

G 1(CRLF)

PR &1k EASEL
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a~y FREY 7 b o = 7 EiHE

9.1.24. protocol 2~ v F

At BEITobarzHELET,

B7a b arDFEMICOWTIEITEEZSRBL T X W,

*7av 1. Private LoRa (ES920LR compatible) 77 4 ~— I LoRa(f£#£) (ES920LR 7 ff1)
2. Private LoRa with Static Routing 77 4 ~X— b LoRa (H#kxf)cs)
3. FSK with Static Routing FSK (kT IG)

57 4 Ml Private LoRa (ES920LR compatible)

A2—IFNLE—F HEMZE TRRO—ErOH/F S THEIRL THF I W,

1. Private LoRa (ES920LR compatible)
2. Private LoRa with Static Routing

3. FSK with Static Routing

select number >

7atyPE—F #4l) Private LoRa (ES920LR compatible) IZ3%7E T 3 &
protocol 1(CRLF)

Ya—bawvF protocol Db Y I H Z AN L TT &,
f) Private LoRa (ES920LR compatible) i E T 2545 (F ety +E—T)
H 1(CRLF)

9.1.25. help a2~ v F
A awv F—Ex2FRLIET,
RKa<wv K, —IFALE—FTCOAFHEHAIEETT,

FFvav L

77 4L MMl L

f—3IFnE—F -

Tuatky¥E—F —

Ya—bawvF help ofRbYic ? F AL THF I,

PR &1k EASEL
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a~y FREY 7 b o = 7 EiHE

9.1.26. rxboost 2= K

RET—APE-F BT 20O 2RELET,

YA
F T av 1.ON ZET—2ArE—F2ERICT 3
2. OFF FET—AFE—FE2EM LW
F7 30 Ml ON
X—3IFnrE—F FKEME THLDO—ELOLBFHERLTTX W,
1. ON
2. OFF

select number >

Bl) ZfE7—AFE—FE2HEMCT 2546

Zuky H$E—F
rxboost 1(CRLF)
Ya—tawvy§ rxboost DOV IC T ZASNLTF I,
B ZE7 -2+ E—FeAMCT 56Ty FE—F)
I 1(CRLF)

T—RXPE—FEOFFICT 2% ¢, ZEROERMELH 0.5mA FIF3Z tnTcETT,

%12
({H L., ZEKEIL 3~4dBm BREET L E9)

Py ¥R 24 EASEL
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a~y FREY 7 b o = 7 EiHE

9.1.27. backoff 2= v ¥
i VR IARERTIBRORRSNYy 74 7R % 3 VA cHREL T,

Ka<v FOREIL, sleep 2~ v FRRIED Timer Wakeup 22D, retry 2 ¥ FERiE

B1LUEOBEDORERTT,

ACK £ZENZF¥ IV T v 2EHIC X W EERMLEHEIC, VUV 74%EETD
T COFEERORKMEEZIEE L TLZE v,
(U + 74 %EH T, 02 LoREMoEED 7 v 4 AEEZREHL )

7 av 0~60000

77 4 MH 0 (fmzh)

Z—3IFLE—F BEMEZE 10 #EBTATI L TFE 0,
please set backoff time (0 - 60000) >

TatyHE—F Bil) 5 IcEE ST 25E
backoff 5000(CRLF)

Ya—tawv backoff DbV ic ] AN LTI X\,

B s ICRET 2HA(T ey E—T)

J 5000(CRLF)
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a~ v FEREY 7 v U = T EIIAE

9.2.1.

9.2.77 4 —} LoRa H

bw a<=yv F
i LoRa fifE DR Z3REL £ 7,
F 7T av 3. 62.5kHz
4. 125kHz
5. 250kHz
57 0 MH 125kHz

Z2—3IFNLE—F

HEMEEZ THO—E2LH S TERLTFE v,
3. 62.5kHz
4. 125kHz
5. 250kHz

select number >

ety ¥dE—F

#5]) 250kHz Ic R ET 2854
bw 5(CRLF)

Ya—hravwvF

bw OfibVic b EASLTF X,
1) 250kHz IR ET 2HA(Fuey FE—F)
b 5(CRLF)

9.2.2.

sfa=v F
FtHH LoRa JB{E DYILHEZHEL 7,
F7Lav 5~ 12
F7 4 Ml 7

X—IFLE—F

WEME 10 EBTANILTT X v,
please set Spreading Factor (5 - 12) >

Tuty¥E—TF

Bl) PEECE 10 IC%E T 2 54

sf 10(CRLF)

Ya—ftawvl

st Dfkbvic c EATLTTF X,
Bl) JLHCE 10 ICEET 255 (Ta ey FE—T)
c 10(CRLF)
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a<y NMEsEY 7 b = 7 EiHEE

9.2.3. channel =< v F(LoRa)
i FHAT2E|MRTF ¥ v ANEEEREL T T,
HIIEDS 125kHz AT 054 (F % v 4 v 200kHz)
1 :920.6MHz
2 :920.8MHz
3 :921.0MHz

36:927.6MHz
37 :927.8MHz
38:928.0MHz

IR 23 250kHz D354 (5 ¥ ~ F vfE 400kHz)
1 :920.7MHz
2 :921.1MHz
3 :921.5MHz

17 :927.1MHz
18 :927.5MHz
19:927.9MHz

F T a v BE S 125kHz LT B4, 1~38F % v v
BIE 2 250kHz 054, 1~19 F v v 4 v

77 4\ -l 1

Z—3IFNLE—F BOEMEE 10 ERTATILTT I,

please set channel (1 - 38) >

7akyHE—F ) 15 F v v A NVICERET 535
channel 15(CRLF)

Ya—bhawvF channel Dftpbvic d ZAHNLTTF X0,
B) 15 F v v ANMICEET 2 AT ety E—F)

d 15(CRLF)

PR &1k EASEL
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a<y PRy 7 v = 7EHE

[ES920LR3(LoRa) ® F ¥ ¥ A VEKIEIT DWW ]
ARIB STD-T108 Tlt, TRZIC/RTEY F ¥ v A AHPITIS U T
- F ¥ ) T v AKFHE
< R[S IRFEIHI R
- PR IR B
- 1 BRE B 72 0 D RKASHERTRRA

DHENTFEL T,
. T | THLAERA
mE | e mes | Feur | . 1 B4R o
EIRR on | oon | mm | eoe| ZOEMML pam | yoxmen | TOSERRC
&5 IR CH [ ] SETEEM M"
M-8 200kHz 5:: Bme BLE 45l EN S0ms L . .
200ms E42 =g
% a400ms BT | @106
1ch 6ms BHIR . 50ms ELF
X 200ms LLF e
zo._;.w . 1 Bms LLF ZL
33-61|  200kHz BUS T EEx ) 60 BLLF 2ms BUF
2ch BE | 200ms BT ms
3ms EAF %l .
- e BB |, ome LT
o 100ms LI F N
ms BLF L

ES920LR3(LoRa) Clt, EEEHEICHID, TRICRTHRHEICTHF ¥ U 7T v R - EEHFEHIR - EER

P
1EZITWE T,
1T
- - - W+ 2 . e P " o
it B g HEHS v v G TR Fa T ZIBE] | SRR | D5 PRl IR e
(bw) (channel}
125kHz L =15 24~38 . .
2 =l 2 5ms AFELL P 50ms
250kHz =7 24~37
emsld [ 0
125kHzLL F 16—38 30-—el 200mskd 2ms S = N o O s TR B o T e = R
1ms 400mskd | BEERER > 10 |SFL1LL it fin]4=n],
3msld ] (i bklie2 5kHz-T 13, SFL0 % fil)4~u])
250kHz §~19 3861 - o2 sz LRI
200mskd P 2ms
p. 47
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a~y FREY 7 b o = 7 EiHE

& LT, FRiic~<4 v — F 50byte FrD % [EHeH % —&Eic L £ 7,

[Time On Air] : ~4 O— F50byteBS 7 — & {5

SF
b 6 7 3 g 10 11 12
62.5 121 187 308 534 903 1.642 2.957 h.hET
- 125 6l 83 154 267 452 221 1,479 2,793
250 30 a7 i 133 226 411 738 1.397
500 15 23 38 67 113 205 370 698
Efims
TS 62.5kHz « BT ¥ v 4L 1~15 - JEHCK 12 o8& 13, EERH 2R ERHFIR D 4 ¥ %8 2

TLEIDTHEFEZI -V ET,
(=4 1 —FE?2 28byte LT THNIERHED H THA)

PR &1k EASEL
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a~ v FEREY 7 v U = T EIIAE

9.2.4. panid 2~ F(LoRa)

i H/ —F2XZMT2PANAY P 7= T FLAEZFHELET,
A7 av 0x0001~0xFFFE

77 4V MH 0x0001

R—3IFnE—F POEMEE 16 ERTATILTFE W,

please set PAN ID (0001 - FFFE) >

ety ¥E—F

) 0x1122 ICBET 254
panid 1122(CRLF)

va—tawy

panid Db YIC e ZATILTT I\,
Bl) 0x1122 ICHET 2856 (Fa ey +E—F)
e 1122(CRLF)

9.2.5.

ownid 2= ¥ F(LoRa)
FtAH H/ —FDAYy 7 —2TFLRAZHRELET,
Coordinator D&, 0 DIEZFHE L TH E W\,
FFa v 0x0000~0xFFFE
7 7 )V Ml 0x0001

f—IFnE-F

WEMEE 16 EBTANILTT I v,
please set Own Node ID (0000 - FFFE) >

TukyPE—F

#l) 0x1122 ICERET B 5H
ownid 1122(CRLF)

Ya—bawv§

ownid Db Y IC f ZANLTF X\,
) 0x1122 ICHET 28 (F et vy +E—F)
f 1122(CRLF)
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a~y FREY 7 b o = 7 EiHE

9.2.6. dstid =< v F(LoRa)

At EER) —FOA Yy PT—I T FLRAERELET,
iXf55E2 Coordinator DA, 0 DEZFEL TT Wy,
*Fvav 0x0000~0xFFFF
¥OxFFFF 37— F* > X Mica b 3,
77 4V MH 0x0000
Z—3IFNrE—F BOEME%E 16 EELTATI L TF I 0,

please set Destination ID (0000 - FFFF) >

ety ¥E—F

) 0x1122 ICERET 214
dstid 1122(CRLF)

va—fbrawvF

dstid ofkbbvic g ZANNLTTF X\,
#l) 0x1122 IKFRET 2 HBE(Tre vy FE—F)
¢ 1122(CRLF)

9.2.7. hopcount 2~ F(LoRa)

Bl B/ — FECOPMBIEEZHREL £ 5,
Coordinator & EndDevice 28 1 5f 1 THH S N2 5AIE 1 ZXEL THFE W,
¥ Ka=v FiZ#E7 v b a2 viZE (protocol) THEIG AR T I NTWE L X i
DAHHBTT,
F7Tvav 1~3
77 4\ -l 1

2—IFLE—F

BOEMEZ 10 ERTANLTT I,

please set hop count (1 - 3) >

ZukyHE—F

Bl) 2 1ICERET 2 A

hopcount 2(CRLF)

Ya—bawv§

hopcount Db YIC h FAHLTHFE W,
) 2 iRET 2 HAE(T ey HE—T)
h 2(CRLF)

PR &1k EASEL
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a~y FREY 7 b o = 7 EiHE

9.2.8.

endid 2= v F(LoRa)

i

B —FDAxy b7 =T FLRAZHZRELE T,
E(E5E2 Coordinator DA, 0 DR EHRE L TTF X\,

¥ ARa<wv FLlEfE 7o b a 35 (protocol) TG AR E T TWwB & FiC

DHEEMTT,
FTayv 0x0000~0xFFFE
7 7 # v Ml 0x0000
R—3IFNLE—F BEME 16 #EETATILTTF X0,

please set End ID (0000 - FFFE) >

ety ¥E—F

) 0x1122 ICRET 254
endid 1122(CRLF)

Ya—tawv ¥

endid DbV ic i ZANLTF X\,
B) 0x1122 ICHET 2 HE(F a2y FE—T)
i 1122(CRLF)

9.2.9. routel 2= F(LoRa)

A k) —F 104y b7 =27 FLRAEZHRELT T,
¥ Ka=v FiZ#E7 v b a2 viE (protocol) THEIG AR T I NTWE L X i
DHHARTT,
F 7 a v 0x0001~0xFFFE
57+ ME 0x0001

X—IFLE—F

REME 16 EETATI LTI W,
please set Router1 ID (0001 - FFFE) >

Zaty¥gE—F

) 0x1122 12 ET 254
routel 1122(CRLF)

vYa—hbawvF

routel DRDYIT ] ZFAILTTF X0,
#l) 0x1122 ICRET 2 HBE (TR y FE—F)
j 1122(CRLF)

PR &1k EASEL
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a~y FREY 7 b o = 7 EiHE

9.2.10. route2 =2~ F(LoRa)

i hik ) —F 204y P 7—2T7 FLREZRELE T,
¥ ARa<wv FG#EE 7o b a v 35E (protocol) THHIE AR E T TWB & FiC
DHEEMTT,
*Tayv 0x0001~0xFFFE
7 7 # v Ml 0x0001
X—3IFrE—F FOEMEE 16 R TATI L TR & v,

please set Router1 ID (0001 - FFFE) >

7atyHE—F ) 0x1122 ICERET 254
route2 1122(CRLF)
Ya—hrawvF route2 DLHVIT k ZATTLTTF &y,

) 0x1122 I ET A (Tt vy FE—F)
k 1122(CRLF)
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a~y FREY 7 b o = 7 EiHE

9.3.FSK H

9.3.1. channel == v F(FSK)
i T 2MRT v v AN ESEHREL T,

7 — X L — I 28 50kbps DA (T ¥ v A V] 200kHz)
1 :920.6MHz
2 :920.8MHz
3 :921.0MHz

36:927.6MHz
37 :927.8MHz

38:928.0MHz

7 — & L — k2% 100kbps~150kbps DA (F ¥ » F 4[] 400kHz)

1 :920.7MHz
2 :921.1MHz
3 :921.5MHz
17 : 927.1MHz
18:927.5MHz
19:927.9MHz
F T av F— & L — F 25 50kbps DA, 1~38 F v v A

7 — X L — I 2% 100kbps~150kbps ® &, 1~19 F v v v

77 4\ -l 1
Z—3FnE—F BOEEZ 10 ERTATI L TFE 0,
please set channel (1 - 38) >

Juxy¥E—F Bl) 18 F % v A M ICKET 254

channel 18(CRLF)
Ya—bawv channel DfXHHICT b ZASITLTTFE W,

B) 18 5 v A VICEET 2HAE (T mey $E—F)
b 18(CRLF)
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a<y PRy 7 v = 7EHE

[ES920LR3(FSK) D F % v A VK IEITDWT]
ARIB STD-T108 Clx, TECIC/ARTIHED F v v 3 VHIPHICIG U T

- F ¥ ) T v AKFHE

< R[S IRFEIHI R

- PR IR B

- 1 BERE 5 72 0 DR (SRR

DHENTFEL T,
. T | THLAERA
mE | e mes | Feur | . 1 B4R o
EIRR on | oon | mm | eoe| ZOEMML pam | yoxmen | TOSERRC
&5 IR CH [ ] SETEEM M"
M-8 200kHz 5:: Bme BLE 45l EN S0ms L . .
200ms E42 =g
% a400ms BT | @106
1ch 6ms BHIR . 50ms ELF
X 200ms LLF e
zo._;.w . 1 Bms LLF ZL
33-61|  200kHz BUS T EEx ) 60 BLLF 2ms BUF
2ch BE | 200ms BT ms
3ms EAF %l .
- e BB |, ome LT
o 100ms LI F N
ms BLF L

ES920LR2(FSK) Tld, LRCBUEICHIY . TRIRTEMAFICTF v Y 72 v 2 - EERFHEHIR - £EK

P
1EZfTVwE T,
] —
A ] ~ 3 i+ & won T B | EEe e | e s .
F—Rl-— | e S L F 4 U Tk AR b = e i 1 e =4 E o | S A
T B b ARIBEIECH I PES ELn PER R i i
{rate) (channel}
50kbps 1~15 2438
100kbps / 5ms AERLLE 50ms
1~-7 2437
150kbps
6msll [ 0
50kbps l6—38 395l 200msk) I 2ms
Ims A00msld | EESER = 10 |-
/ 3mshbl F i
100kbps | 510 18~61 ms L | .
150kbps 200msk | 2ms
p. 54
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a~ v FEREY 7 v U = T EIIAE

9.3.2. panid 2~ ¥ F(FSK)

i H/ —F2XZMT2PANAY P 7= T FLAEZFHELET,
A7 av 0x0001~0xFFFE

77 4V MH 0x0001

R—3IFnE—F POEMEE 16 ERTATILTFE W,

please set PAN ID (0001 - FFFE) >

ety ¥E—F

) 0x1122 ICBET 254
panid 1122(CRLF)

Ya—bawv |l

panid DbV IT ¢ ZASILTT T,
Bl) 0x1122 ICHET 2856 (Fa ey +E—F)
¢ 1122(CRLF)

9.3.3.

ownid == v F(FSK)
A H/ —FDoAry 7 —2T7 FLRERELE T,
Coordinator D&, 0 DIEZFHE L TH E W\,
FFa v 0x0000~0xFFFE
7 7 )V Ml 0x0001

2—IFLE—F

WEMEE 16 EBTANILTT I v,
please set Own Node ID (0000 - FFFE) >

TukyPE—F

#l) 0x1122 ICERET B 5H
ownid 1122(CRLF)

Ya—bawv§

ownid DbV IC d ZANLTF X\,
) 0x1122 ICHET 28 (F et vy +E—F)
d 1122(CRLF)

PR &1k EASEL
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a~ v FEREY 7 v U = T EIIAE

9.3.4. dstid =< v F(FSK)

At REER/ - FOXy VT =2 T FLRAERELE T,
1£f5564 Coordinator D&, 0 DEZFREL TT X\,
F 7 av 0x0000~0xFFFF
¥OxFFFF 37— F* > X Mica b 3,
77 4V MH 0x0000

A—IFNE—F

REME 16 EBTATILTT I 0,
please set Destination ID (0000 - FFFF) >

ety ¥E—F

) 0x1122 ICERET 214
dstid 1122(CRLF)

va—fbrawvF

dstid Dfb Y iT e ZATILTFI 0,
) 0x1122 1ICBET 2 (T ey € —F)
e 1122(CRLF)

9.3.5. hopcount 2= ¥ F(FSK)

A A& = FECcoRkEEzREL £,

Coordinator & EndDevice 28 1 & 1 Tt I N 3551 1 ZREL TF E W,
F 7 av 1~4
77 4\ -l 1

f—IFnE-F

ROEMEZ 10 ERTANLTT T,

please set hop count (1 - 4) >

TukyPE—F

) 2 IKEET D HE
hopcount 2(CRLF)

Ya—bawv§

hopcount Db YIic f ZASLTF I,
) 2 ICRET 2 HAE(T ey hE—T)
f 2(CRLF)
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please set End ID (0000 - FFFE) >

9.3.6. endid == v F(FSK)
YA B —FDA Yy VT — 2T FLRARZHZELET,
PEE54: A Coordinator DEe. 0 DEZHEL TF X\,
F7Fa v 0x0000~0xFFFE
77 4+ MH 0x0000
Z2—3IFnE—F BEMEE 16 #EETATI L TF v,

ety ¥E—F

) 0x1122 ICERET 214
endid 1122(CRLF)

Ya—bawv |l

endid DbV IC g ZANNLTTF X\,
Bl) 0x1122 ICHET 2856 (Fa ey +E— 1)
g 1122(CRLF)

9.3.7. routel == F(FSK)
A fik) —F1DoAy P 7 =27 FLRAZHRELIE T,
FFa v 0x0001~0xFFFE
7 7 )V Ml 0x0001

2—IFLE—F

REME 16 EETATI LTI W,
please set Router1 ID (0001 - FFFE) >

TukyPE—F

#l) 0x1122 ICERET B 5H
routel 1122(CRLF)

Ya—bawv§

routel DfXHYIC h EANLTF &,
Bl) 0x1122 ICHET 2B (FTa ey FE—F)
h 1122(CRLF)
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a~y FREY 7 b o = 7 EiHE

9.3.8. route2 == F(FSK)
B! Fik ) —F 204y b7 =0T FLRAZRELET,
A7 av 0x0001~0xFFFE
77 4V MH 0x0001
R—3IFnE—F POEMEE 16 ERTATILTFE W,

please set Router2 ID (0001 - FFFE) >

ety ¥E—F

) 0x1122 ICERET 214
route2 1122(CRLF)

Ya—bawv |l

route2 DD YIC i ZASTTLTTF X v,
B) 0x1122 ICFHET 2H/E(Fut vy HE—F)
i1122(CRLF)

9.3.9. route3 == F(FSK)
A fiik ) —F3DAY P 7T —2T7 FLRAZHRELIE T,
FFa v 0x0001~0xFFFE
7 7 )V Ml 0x0001

2—IFLE—F

WEMEE 16 EBTANILTT I v,
please set Router3 ID (0001 - FFFE) >

TukyPE—F

#l) 0x1122 ICERET B 5H
route3 1122(CRLF)

Ya—bawv§

route3 Db YIT j] FAILTF X,
Bl) 0x1122 ICHET 2B (FTa ey FE—F)
j 1122(CRLF)
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a~y FREY 7 b o = 7 EiHE

9.3.10. rate =2~ v F

i T—XL—FEFRELET,

100kbps~150kbps DHér, 2 F v YV AAG ORISR A L CF7 — XX 2T\ F
ER

F 7T av 1. 50kbps

2. 100kbps

3. 150kbps

57 4V MAE 50kbps

Z2—3IFNE—F HEMETRRO—EL LRSS TIERLTTE W,
1. 50kbps
2. 100kbps
3. 150kbps

select number >

TatyPE—F #1) 100kbps IZ%ET 3 5E
rate 2(CRLF)
Ya—ftawv P rate DbV IC k FASLTFE W,
f§l) 100kbps ICFET 2 HA (Tt vy FE—TF)
k 2(CRLF)
p- 59
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a~y FREY 7 b o = 7 EiHE

10, av 74 7L —3 a vin®
a<=vY MY 7 b 2T0avy 74 7L —3 a VIEFOIREICOWTERIHL £,
10.1. L ARV ZEKL(ASCIL 7+ —~ v })

LAKY R [LAFEY R — ]

CLARVRAELAR Y ZAa—FOMICiESTEHARAR—22HALTT,
L ARV AR IES T2 — F(CRLF) 21 5- L £ 3,
CLRARYZRT—FICOoOWTIE 103 L AR Yy ZRa—F—E5SHELCF X,

10.2. L 2Ry ZAEA(BINARY 7 + —~ v })

—  lbyte — —  Zbyte — —  dbyte —

o L& v & LAFEwARa—F

CHAECBL ARV R L ARy Ra— FEr &b -T—2E2H LT,
CLARYVAFICIZOK B WEINGEZTAF—a—-FTcH LT,

- L ARV REBBNG OE. FHAR—R L ARy Ra—F 2T 2F—a—FCHALET,
L RAKRYZRI—FIZonTiZ 103 L AE Y Ra—F—E2ZBLTFX W,
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a<w v VEREY 7 v = 7 EIHE

10.3. L ARV Ra—F—&

L ARV A L ARy Za—F ETE!
OK - EHEISZICEL ARy 2Ra—Faft5 L4,
NG 001 KiEFa~vv ¥
002 * 7y e R
003 FlashROM ¥ % H &
004 FlashROM A F &5
005 FlashROM & B&
006 FlashROM ~ VU 7 7 4 BE
007 T
008 T
009 T
100 EET — 2 REH
101 HEAE R GREh ORFER)
102 EERE(F v ) 72y 2BH)
103 ACK K%ZA(3
104 EE R GEERTT)
105 AE EE GRS RERIHI R A — 3 —)
106 T
107 Rl
108 T
109 T
VER Major.Minor N— 3 vF5% BCDETHEGLE T,
Major 1 #7. Minor 2 #7 T3,
5 ) VER 1.00
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K/ NE NIRRT Y 2 — v ES920LR3
a~y FREY 7 b o = 7 EiHE

1. 7—=4%71L—214

AE (X, UART, RF7 =207 =27 L —L2uCaAL 7,
11.1. 77 4 X— } LoRa(KE#E)fdi FkF

AE (X, UART, RF7 =207 =27 L —L20CaHAL 3,

11.1.1. UART AJ17—%(ASCIl 7 + —~= > })

FRL—2aVvE—FBE Z2—IFAY 7 7 2TH50EFA N~ a6 REEET—2%2 AN
LEd,

iRk /708 Payload € — F D&, AT —ZIEUTO 74—~y P TANILTF I,

= 20byte >
AAF—4& + CRLF
AT =% t K 50byte DR DX F(ASCIL 2 — F) % AL TFE W,

¥ CR+LF 3T — 2 & LTEELEEA,
¥ REEET 2D ANEIEZBNL T3, 56M12103. L AR vy Ra—F—~E2SHLTTF X,

$5i% 728 Frame € — FDIGE, ANT— XU TDO 7+ —<v F TAHLTFX W,

e dhyre = dhyre =
EEE S
PANID | TFL-=

e Bhyte e 50byte —
BEREE JAF—% + CRLF
%{2%E PANID DIRER PANID 27 2 X —a— FTAN LTI,
EERT FL A CEER ) —FA Y P — T RL AR T AF—a—FTCAHNLTF X,
AT =% : K 50byte DIFEE DO SCF(ASCIL =2 — F)Z A LTF X0,

¥ CR+LF i3fEf7 — 2 & L CEEL 4 A
X REEET7T -2 DANBICEZBHL 3563 103. L AF v Ra—-F—E2ZHRLTT I 0,
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K/ NE NIRRT Y 2 — v ES920LR3
a~y FREY 7 b o = 7 EiHE

11.1.2. UART AJ157— %2 (BINARY 7+ —=< v )

FRL—2aVvE—FE Z2—IFAY 7 7 2TH50EFA I~ a6 REEET—2%2 AN
LEd,

iRk 523 Payload € — F O &, AT —2IEU PO 74—~y F CANILTHFE W,

— lbyte — | = =————— A 50byte —————
A& A F—4
AR CNNT = 2T —2EE2ATILTFE W,
ANF—% 5K 50byte DILE D4 F V) EAHLTFE W,

¥ CR+LF 3% ¢4,
¥ REEET 2D ANEINEZBRNL T3, 5612103, AR vy Ra—F—~EZ2SHLTTF X W,

Hi£k A2 Frame €— FDEE. ANNT—Z2EUTO 74—~y P TANTLTTF Xy,

—  lbyte — —  dbyte — — dbyte — | = A 50byte ——————
AR E(REPANID EREETFL2 A7 —2
AN DIAEHEPANIDHIAERT FL A+ AN T —2E O 7T =2 B2 AN LTTF X0y

PSS PANID : 3%f3%E PANID # 7 2% —a— FCANLTF X,

RERT FLR D REBE/ —FA v F V=27 FLRAZTAF—a—FTANLTFE
AHF— % ! i K 50byte DILEDE(AA FV)EATILTF X\,

¥ CR+LF l3A%E T,

¥ RFEET — 2 DANBRIGEZENL £ 356113 103 L 2AF vy 22— F—BE2BRMLTF X\,
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K/ NE NIRRT Y 2 — v ES920LR3
a~y FREY 7 b o = 7 EiHE

11.1.3. UART {17 — % (ASCIl 7 + —~= > })

FRL—vavE—FN, REZET—ZF2X—IFAV 7 0 2T7Hd20IEFA M~ aviciliL
S

MFE/—FA2y P 7—=27 FLRGRE, ZEENEERSSDT5%ES OFF o6, RF ZET
— XU T 74—~y b THILF T,

W

= S0byte

HHF—+# + CRLF

5 — : f K 50byte DR DOLF(ASCIL 2 — M) 2L £,
¥ ZEF— 42 DKREIC CR+LF 25 L %7,

MF/—Fty 27 =27 FLATEHRE. ZEEBIRE(RSSDAT53¢E 5 ON o6, RF {57 —
ZIFUTO7 =~y bTHAILET,

e dhyre = dbye = dbyre =
IEEIT IEEIT
PANID | TFL-=

R531

e 12byte 21 20byte =
ZEETRE H#fF—# + CRLF
RSSI :RSSIfEix# 7T AF—a—FCHALET, FEMETFELTR->THE W,

(ZAZEWIRE RSSO 5% E % ON I LCw 3 Ba0Aa L ET, )
PESIC PANID : JXfR7C PANID &7 % ¥ —2— F Tl LT,

(HF/ —=FA v 7 =2 T FLANEREZONICLTW 3504 I L £7,)
RETLT FLR BT/ —FAY P 7 =2 T FL A% T A% —a— P LT,

(HF/ —FA v 7 =2 T FLANEREZONICLTW 35041 L £7,)
HINF—%  JK 50byte DIEIEOCF(ASCI = — F) & 71 L £ 7,
X ZET—2DKREICCR+LF 215 L 7,
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K/ NE NIRRT Y 2 — v ES920LR3
a~y FREY 7 b o = 7 EiHE

11.1.4. UART /15— %2 (BINARY 7+ —=< v )

FRL—vavE—FE REZET—LEZ2X—IFAVY 7 7 2TH50EFA ML avIicHAL
¥9,

WFE/—FA2rv b7 =27 FLAMGEE. ZEEHEERSSDIT5EED OFF o#ié. RF ZIE7
— XU T 74—~y b THILF T,

— lbyte — | = —=—————— f A b0byte ——————

i 'JJL:_ !|'| f'l.l T

HhE T 2o T -2 REMIILET,
HJ17 =% K 50byte DIEROMECSA F V) 2L T,
X ZIET— 2 DFKREIC CR+LF I 5 L ¥ A,

MFE/—F 2y 7 =27 FLAEEE, ZEERMERSSDFT53%E 2 ON o6, REZET —
ZIFUTDO7+—~=v b THAILET,

—  lbyte — — dbyte — |~ 4dbyte — |~ dbyte —|  —————— A 50byte ——————
M E RS5I1 IEfFICPANID | EfFICLT FL-= 7 -

R  RSSI+AfETE PAN ID+AfETC7 FL A+ N T — 2o 7 —2 Rz AL £,

RSSI tRSSIfEZ 7 AF¥—a—FCcHALET, FFEEFEL L THR->TTFE W,

(ZIETHHAIERSSD {53 # ON 1L LT 3 B0 A AL T, )
(57T PANID : 3%{57C PANID 27 2% —a— FCHAL £ 7
MHFE/—=FAv P 7 =27 FLAFGEEZ ONICLTW 3 5E0HR L ET,)
EETET FLR DRMETL, —FA Y F7 =27 FLAET A% —a— FTHALET,
MHFE/—FA vy b7 =2 T FLAMEFREZ ONICL TV A HADOAHTILEF,)
M7 —% K 50byte DEREOMHECSA F V) 2L E T,
X ZETF— 2 DKJREIC CR+LF 215 L ¢ A,
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K/ NE NIRRT Y 2 — v ES920LR3
a~y FREY 7 b o = 7 EiHE

11.1.5. RF A 17— %

FRL—vavE—FEE, UART AJJT =250 RFEXET— 224K L 7,
¥7. REZEFT—4225 UARTHNITF—2 %24 L T T,

RF AT — 21385k i, 74—~y MCk3ERIHV T HA,

e 1hyre = 1hyte =& 1hvre == 1hyre =x Zhyre = Zhyvre = Zhyre =
Te—h| F=% |o-rvax BiEE | BET
s _pE 7 Yty AN ID ey BEET
sim | za7 | 2% srva| iz
| —==
' Cem=
i o P
e 10byte = ez 50byte -
o ¥ JEAT—
T2 PNy E+ AN T 4207 -2 REREL T,
7 L — il :MACECfEHL £,
T—RRAT : DATA(0x01), ACK(0x02)

V=TV AES
PANID
EERT FL 2
EfFITET F LA
AT =2

=T AR RIEELE T,

: PANID Z#5E L £ 3%

DEER ) —FA Y P =2 T FLREIEELET,
CEEIL/ —FA Y P =2 T FLRAEEELET,
RO TFEAHILE T,
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K/ NE NIRRT Y 2 — v ES920LR3
a~y FREY 7 b o = 7 EiHE

11.2.

77 A ~—+ LoRa(HF#lkxf)e) i F ke

11.2.1. UART A/17—%(ASCIl 7 + —~= > })

FRL—v 3 vE—FE,
LET,

R—3IFAY T rT2THIVIEFRRA L 2vdS REEETFT—2% AN

iRk 523 Payload € — FOE &, AT —2IEU T 74—~y FCTASILTHFE W,

< 20byte >
2 A¥—% + CRLF
AT =% : K 50byte DR DX F(ASCIL 2 — F) & AL TF & W,

% CR+LF 3R T — &
¥ RFEET—42DAN

ELTEELEEA,
BB T 5 ML 103. L ARy 2a—F~E2SHLCTTF X\,

Hi£k A2 Frame €— FDEE. ANNT—Z2EUTO 74—~y P TANTLTTF Xy,

= dbvre—3r dbyre—=xe- Zhyre—=se dhyre—3p— dbyre—>m— dbyre—3
ERE | ERE | ho 7 | PR | h@2 | Eie
PANID |7 Fr=|#v+F|7Fr=|7Fe= |7 FL=
| —
! O
< 27byte e e S0byte
kA A ANF17—#+CRLF
#%{5 %% PANID DS/ PANID 27 2% —a— FTANLTTF&E W,
EELT P2 DIRER S —FAY P T FLAETAF—a—FTANLTTFE W,

Ty A v
ik, —F 17 FL &
ik, —F 27 FL &
B —FT7TFL &
AT =%

& — P ECORMEE T AF—a - FTANILTTF I,
chik ) —F 17 FLRE72F—a—FTANLTTFE W,
cthik ) —F 207 FLRE7A2AF—a—FTANLTTFEn,
R —FDT FL AR TAF—a—FTANLTFX W,
: e K 50byte DAFE DT (ASCIHH =2 — F)Z AN LTTFE\»,

¥ CR+LF 37T — 2 & LCEfEL R A,
X REEET -2 DANBICEZBH L 35613 103. L AF v Ra—-F—E2ZHRLTT I 0w,

PR &1k EASEL



K/ NE NIRRT Y 2 — v ES920LR3
a~y FREY 7 b o = 7 EiHE

11.2.2. UART AJ157— % (BINARY 7+ —=< v )

FRL—2aVvE—FE Z2—IFAY 7 7 2TH50EFA I~ a6 REEET—2%2 AN
LEd,

iRk 5523 Payload € — F O &, AT —2IEU PO 74—~y FCTANILTHFE W,

== Lhyvee =x< e A 00byte

IE A F—a

A& CANNT = 2EoT—2EE2 AL TFI 0w,
ANT =2 : K 50byte DIEEDMECNA F V)2 AT LTF X\,

¥ CR+LF iZf#ETd,
X REEET — 2 DANRICEZBAL 3.5 103. L 2AF v 2a—-F-H2SMLTTF 3w,

Hi£k A2 Frame €— FDOEE. ANNT—ZEUTO 74—~y P TANLTTF Xy,

== dbyre - dbvee 245 Zhyre > dbvee > dbyre 2 dbyre 3
EfE e EfE e T 7 gk | k2 R
PANID | 7Fr= | Aivw bk | TFLa | TFLA | TFEA
| —
< Ibyce D 22byre —S———=—=="""" fit k50byte
A E ke SE A7 —2
ANE DEERERT AN T =2 EHOT -2 EE AL TF I W,
#%{5 %% PANID DXESE PANID 27 A% —a— FTANLTTF &\,
EEET FL CEER ) —FAY P =T RLRAETZAF—a—FTANLTFE 0,
Ry 7Thv vt PR - FECohiE T AF—a - FTANL TR X,

ik, —F17FL R /) —F1DT7FLRAZT7AF—a—FTANLTTI W,
ik, —F27FL 2 /) —F2D7 FLAZT7AF—a—FTANLTTI,

B&/—FT7TFL = B —FDOTFLARTAF—a—FTASNLTTF X0,
AT =% : F K 50byte DIEEDOXFE(NA4 F V)2 ASILTHF I,

X CR+LF iIAETT,
X REEET -2 DANBICEZBH L 35613 103. L AF v Ra—-F—E2ZHRLTT I 0w,

P ¥R 24 EASEL



K/ NE NIRRT Y 2 — v ES920LR3
a~y FREY 7 b o = 7 EiHE

11.2.3. UART /17— % (ASCIl 7 + —~= > })

FRL—vavE—FN, REZET—ZF2X—IFAYV 7 0 2T7Hd20EFA ML aviciL
S

MFE/—FA2y P 7—=27 FLRGRE, ZEENEERSSDT5%ES OFF o6, RF ZET
— XU T 74—~y b THILF T,

W

= S0byte

HHF—+# + CRLF

5 — : f K 50byte DR DOSLF(ASCIL 2 — M) 2L £,
¥ ZEF— 42 DKREIC CR+LF 25 L %7,

ME/—F2y 7 =27 FLAEEE, ZEERBERSSDFT 5% E2 ON o6, REZET —
ZIFUTDO7+—~=v b THAILET,

e dhyre s dbhyte s dbyre S dbhyre =

EER EER EER
RSSI . . "

PANID |7 FLR1|FFL-A2

i -

! -

i - . -

= 14byte S 50hyte >

ZEETRE HfF—# + CRLF
RSSI :RSSIfE% 7 A¥—a—FCTHALET, FFEMETFE L TR-TTE W,

(ZISEIHREL (RSSO A G % ON IS LTV 3 BA0AIMN LET, )
P{FIC PANID < JA{S7E PANID &7 X% =3 — FCHUI LT,
HF/ =FAvy b7 =27 FLAMNEREZ ONIC LT 25504 L£7,)
RETET FLA L AEE/ — FAy b7 =2 T FLRART A% —a— FoliILE3,
FHES TN G E, BT 5/ — P04y PV =27 FLATY,
(MHF/—FAy b7 =27 FLAERELZ ONICLCWAEHE0AM I L ET,)
RIETLT FLR 20 %50/ —F Ay b7 =2 T FLRET A% —a— FolA LI,
HikA TN GA, REEHKBLE —FOAxy P T =2 T FLATT,
MHFE/—=FAv P 7 =27 FLAFEEELZ ONICLTW 3 5E0HR L ET,)
HHF—% 1k 50byte DIEEE DO CF(ASCI 2 — F) &AL £ ¥,
¥ ZET—2DKREIC CR+LF 215 L 7,
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Y¥rE/NE ATy = — v ES920LR3
a<w v VEREY 7 v = 7 EIHE

11.2.4. UART /15— %2 (BINARY 7+ —=< v )

FRL—vavE—FR, REZET 422237V 7 0 2T7Hb0EFA ML aviciL
R

HF /=4y b7 =27 FLAEIE. ZEEPIEERSSDH 53 E 2 OFF 6. RE ZE7
— 23U TFD7 =~y bTHAOLET,

= lhyvie =n€ f A 50byte

A i) 7 — 2

HhE T 2o T -2 REMIILET,
H 7 — 4 PR 50byte DIEEO XL T (N4 F D)L £,
X ZIET— 2 DFKREIC CR+LF I 5 L ¥4,

MFE/—FAy P 7 =27 FLAGEGE, ZEBERBERSSDHN GiXE D ON 04, RF ZE7 —
ZIEILLTO7 4=~y b CcHAILET,

== dbyre = dbvee 2> dbyre 2 dbyvee 23
nss] E{F T .£}f|iJI_] .£}|'|iJL:
PANID | T FL=1| T FL=2
| ”,'_d‘_.
< lbyte =< 22byte \F'{_,f’ = fiz A50byte
H R e T i) 57— 2
HhE DRETCER T - 2o T -2 REMALET,
RSSI *RSSIfEZ 7 2% —a—FCHAOLET, 5T E LTik> T T,

(ZAZEBIWBERSSDAT G EZ ONIC LTwWAHADAH L ET, )
1#{E7C PANID : 3({EJC PANID # 7 2R ¥—a—FCHALF T,
T/ —FAy b7 —=2T7 FLAMGHEEZ ONIC LT3 BADAM AL £9,)
EEILTFL AT B/ — P AY PV =2 T FL 2% T7xF—a—-F AL TS,
kR fTbN=5Ee, BET2 ) —Fory P 7 —2 T FLATY,
(HF/—=FA v b7 =27 FLAMEZREZONIKLTw 3 HEDOAN L $9,)
BEITLT FL A28 E08// —FAYy P =27 L 2% 7 2AF—a— AL TS,
PRk TN GG, EEEZFBLEZ/ —FOAry P 7—2T7 FLRATY,
(HF/ —=FA v b7 =27 FLAMEZREZONILLTCw 3 HEOAH L £9,)
HWhF—% : F K 50byte DIEEDOXFE(NA F V) 2L EF,
¥ ZEF—2DOKRBIC CR+LF 315 L A,

Ul
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K/ NE NIRRT Y 2 — v ES920LR3
a~y FREY 7 b o = 7 EiHE

11.2.5. RF Al 17— %

F_L—vavE—FE, UART AJJ7—425256 RFEETFT—2 %24 T3,
¥7. REZEFT—4225 UARTHNITF—2 %24 L T T,

RF AT — 21385k i, 74—~y MCk3ERIHV T HA,

— 2hyte =s— 2hyve =

<~ 1byte > lhyte =»&— 1byte =»— 1byte = 2byte = Zhyte =»& 2byte =»&— 1byte =si&— 1byte =&~ 2byte = 2byte =
e 20byee S T
~ ¥ Hif 7~ 2

T2 P~y X+ AT -2 07— 42 REEEELT T,

7 L — il :MACECfEHL £,

Vet : DATA(0x01), ACK(0x02)

o= v AFKE =T VABSERELE T,

PANID : PANID #f5E€ L £ 3,

EERT FL A B —FAY P2 T FLAERIEELET T,

EEILT FL X CEEIL/ - FAY P =2 T FLAERIEELE T,

Ry THY Vb R — FECORMEBEIEEL £ 9,

ik, —F17FL &
ik, —F 27 FL &
B/ —FT7FL =R
F—s R
FEITLT FL X2
AN F—%

CHE ) — N 1ok P =27 FLRAZEEL T,
CHhE ) — N 204y P27 FLRAERRELE T,
PR —FDA Yy P T FLRAERELE T,

PN T 2o T -2 REREEL T,
DIRETL/ —FAY PO T FLRAZIEELE T,

EEOXFEAMALET,

PR &1k EASEL



K/ NE NIRRT Y 2 — v ES920LR3
a~y FREY 7 b o = 7 EiHE

11.3.  FSK ffif s

11.3.1. UART AJ17—%(ASCIl 7 + —~= > })

FRL—2aVvE—FE Z2—IFAY 7 7 2TH50EFA I~ a6 REEET—2%2 AN

LET,
iRk 523 Payload € — F O &, AT —2IEU T 74—~y F TANILTHFE W,

- 225byte =
AT =% D K 225byte DIEEDOSLF(ASCII 2 — F)Z AN L TF X\,

¥ CR+LF 3T — 2 & LTEELEEA,

¥ REEET -2 D ANEINEZBRNL T3, 5612103, L AR vy Ra—F—~EZ2SHLTTFE W,

Hi£k A2 Frame €— FDOEE. ANNT—ZEUTO 74—~y P TANLTTF Xy,

— dbyre = dbyre =& Fhyte = dbyre = dbyre = dbyre = dbhyre
BiEE | BEE | Fo7 | S| S | F#3 | B
PANID | 7rra | asvr | FrLa | 7rea| Frea | Fre=
; —
! -
i [ .
< 26bye  Sle ==t 225byte >
BEERE AAF—# + CRLF
%25 PANID D IXfE5E PANID % 16 L TAJI LT\,
EEET FL R CEER —FA Y FPT— 2T FL A% 16 TATILTT X W,
Fy FHT Vb A — N ECTOHRMEE AT LTT X v,

ik, —F 17 FL &
ik, —F 27 FL &
hik ) —F 37 FL &
B —FT7TFL &
AN 7—%

ik, — F 17 FL A% 1658 TANLTTFX 0,
cHhik ) — F 207 FL A% 168 TANLTTFX W,

CHfk —F 307 FLRA%Z 16 TATILTTFE W,

R —F DT FL 2% 16 I TANLTTFE»,

: J K 225byte DIEE D LT (ASCII 22— F)Z A LTF &,

¥ CR+LF 3T — 2 L L TEEL H A

¥ RFZEET — 2D ANBRICEZBRAL 3. 56ll1d 103. L 2K vy Ra—-F—EE2ZHLTFI v,
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K/ NE NIRRT Y 2 — v ES920LR3
a~y FREY 7 b o = 7 EiHE

11.3.2. UART AJ157— % (BINARY 7+ —=< v )

FRL—2aVvE—FE Z2—IFAY 7 7 2TH50EFA I~ a6 REEET—2%2 AN
LEd,

iRk 523 Payload € — F O &, AT —2IEU PO 74—~y F CANILTHFE W,

— lbyte — | = =————= BA 225byte —————
-"i'\ -"J.I.l.g_' )i_\ -'JJ = - ]
A& CANT=2EHOT -2 EEATILTFE W,
AT =% t K 225byte DILEDOIECN 4 F V) EZATILTFE W,

¥ CR+LF iZf#E T3,
X REEET — 2 DANRICEZBAL 3.5 103. L 2AF v 2a—-F-H2SMLTTF 3w,

§i£3% /730208 Frame €— FOE&E. AT —ZI3UTO 74—~y P TANLTTFE 0,

== dbyre = dbvee 215 Zbyre 2 dbyvee > dbyvre > dbyre > dbyre
S EH EfE e o7 Sik hk2 3 fri
PANID TFL= A T L= T = T = T =
: . o
< lbyte 2[S—— Z22byte > p———— == B 225bye —
A E LIRS M) —
AN DIRERER A AN T — 20T -2 KR ATILTE I W,
%55 PANID DEfESEPANID 27 2% —a— FTCANLTTE 0,
EERT Pz DREE ) —FAY P I T FLAET AF—a—FTAN LTI,
kv THhY R PR — P ECOE T A X —a - FTAN LTI T,

ik, —F17FL R /) —F1DT7FLRAZT7AF—a—FTANLTTI W,
ik, —F27FL 2 /) —F2D7 FLAZT7AF—a—FTANLTTI,
hik ) —F37FLx /) —F3D7FL A2 TAF—a—FTANLTFI W,

B/ —FT7FL & B —FDTFLARTAF—a—FCTANLTTF X0,
AN T—% K 225byte DIEEOXF (N4 F V)% AN LTF X0,

X CR+LF iIA%E T,
X REEET -2 DANBICEZBH L 3563 103. L AF v Ra—-F—E2ZMLTT I 0,

PR &1k EASEL



K/ NE NIRRT Y 2 — v ES920LR3
a~y FREY 7 b o = 7 EiHE

11.3.3. UART {17 — % (ASCIl 7 + —~= > })

AR —vavE—FR REZET 422370V 7 0 2T7hHb0EFA ML a v iciL
S

MF/ —F4 v b7 =27 FLAFEHRE, ZEBREERSSDH 5% E2 OFF oié, RF %57
— 23U TFD7 =~y bTHAOLET,

W

- 225byte

HHF—#& + CRLF

Wh7F—% : K 225byte DR OXF(ASCIL 2 — F) %2 H L 3,
¥ ZEF— 42 DKREIC CR+LF 25 L 7,

M = FA v b7 =27 FLANGHE, ZEBIHERSSD (M 530E5 ON 0t RF %57 —
ZFUTO7 +—~v FTHIILE T,
e 4byte > dhyte S dbyte - dbyte =

EET | ZEET EET
PANID |FFL-AL|F FLI-A2

R331

b

e 14byte Sl 225byte =
EETiNE HHF—# + CRLF
RSSI :RSSIfEiZ T AF¥F—a—FTHAILET, FEMETFEL T TTF X,

(ZIEBIRE (RSSO EGHEZ ONICLCW A A0 AHALET, )
${57C PANID ¢ 3%{57E PANID % 7 2% — 2 — F Tl LE 55
MHF/—F Ay b7 =2 T FLAfGHEZONIC LTI HADARMNTIL £3,)
EETET FLA L L/ = FAy b7 =2 7 FLAZ T AX—a— FoliI L ¥,
kAT DA, BT 5 — VDA Y P =2 T FLATY,
MHFE/—FAy b7 =2 T FLAMGFREZ ONICL TV A HADOAMTILEF,)
EETET FL A 213808/ —FAYy b7 =2 7 FLAZ T Ax—a— FolilI L ¥,
kBT b E, REEMBLE, - FOXy P72 T FL AT,
FHF/ —=FAy P 7= T7 FLAMEHEEZONIC LTV EEOAHTILET,)
A7 =2 K 225byte DIEEOLTF(ASCI =2 — F) &AL £,
X Z5T7— X DAKREIC CR+LF 5 L £,

PR &1k EASEL



Y¥rE/NE ATy = — v ES920LR3
a<w v VEREY 7 v = 7 EIHE

11.3.4. UART HiJ1j7 — % (BINARY 7 #—~ > })

FRL—vavE—FR, REZET 422237V 7 0 2T7Hb0EFA ML aviciL
R

HF /=4y b7 =27 FLAEIE. ZEEPIEERSSDH 53 E 2 OFF 6. RE ZE7
— 23U TFD7 =~y bTHAOLET,

= Llbyre =< i A 225bvte

H R i) 57— 2

HhE T 2o T -2 REMIILET,
B 7—% K 225byte DIEEOXF (A F V) 21 L £,
X ZIET— 2 DFKREIC CR+LF I 5 L ¥4,

MFE/—FAy P 7 =27 FLAGEGE, ZEBERBERSSDHN GiXE D ON 04, RF ZE7 —
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