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IAR Embedded Workbench for ARM
30 ( )
http://supp.iar.com/Download/SW/?item=EWARM -EVAL&lang=ja

30

IAR SYSTEM I-jet

920MHz

ES920LR

ES920EB

USB

USB

FTDI D2XX Driver
http://www.ftdichip.com/Drivers/D2XX.htm

Tera Term

http://www.forest.impress.co.jp/library/software/utf8teraterm/
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ES920EB
T TESYZUED
. ES920EB
. ES920EB
#

ES920LR MCUNXP  KL16Z128 (Cortex-MO+)
FlashROM 128kbyte, RAM 16kbyte
http://cache.nxp.com/files/microcontrollers/doc/re
f manual/KL16P80M48SFARM.pdf

2 | USB PC( )
3 | USB IC FTDI FT232RL
4 | USB Tx/Rx LED USB LED
5
6
7 LED LED
8 BATT /USB_P
9 P_SHORT/OPEN SWD
10 | BATT - BATT+
11 | SWD
12
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. ES920EB
1 GND
2 GND
VCCRF

4 PTEO
5 - NC
6 PTA20 RESETB
7 - NC
8 - NC
9 PTAO SWCLK
10 PTELO ADCO_DM2/ADCO_SE6a/SPI0_MISO/12C0_SCL

/SPI0_MOSI
11 PTA3 SWDIO
12 PTELS ADCO_DP2/ADCO_SE2/SPI0O_MOSI/I2C0_SDA/

SPI0_MISO
13 - NC
14 PTEL17 GPIO (OUT) ADCO_DM1/ADCO_SE5a/SPI0 _SCK/UART2_RX
15 PTA2 UART_TX
16 PTE16 GPIO (OUT) ADCO_DP1/ADCO_SE1/SPI0_PCSO/UART2_TX
17 PTAL UART_RX
18 - NC
19 PTBO ADCO_SE8/12C0_SCL
20 - NC
21 PTB1 ADCO_SE9/I2C0_SDA
22 PTC1 GPIO (IN)
23 PTE30 DACO_OUT/ADCO_SEZ23
24 PTA19 UART1 TX
25 VCC
26 PTA18 UART1_RX

GPIO
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ES920EB
. ES920EB
#
1 |USB 115200bps
2 8bit
3
4 1bit
5
6 INT
Low : Wake-Up
High : Sleep
7 LED TEST_0O( )
TEST_1( )
8 BATT /USB_P BATT
9 USB_P USB
10 P_SHORT/OPEN PSHORT SWD
11 OPEN USB
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LoRaWAN
Application
Framework
oS
MAC(LoRaWAN) Driver
MEL16Z128
fy Application
920MHz
fn Framework / OS / MAC / Driver
LoRaWAN PHY
fn MKL16Z128
MCU
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LoRaWAN

TeraTerm

ES920LR

RF

ES920LR RARAD>

RF
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UART LoRaWAN ADR
FlashROM
UART
UART
UART config
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(2 )

config

2 )
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7.
LoRaWAN
7.1.
class a LoRaWAN class A class A classB C
classB
classC
adr b ADR ON ON
OFF
activate c OTAA Over The Air Activation
Activation by Personalization
deveui d DevEUI 0
appeui e AppEUI 0
appkey f AppKey 0
devaddr g DevAddr 0
nwkskey h NwkSKye 0
appskey i AppSKey 0
ack i Acknowledge ON OFF
ON
retry k 3 0 8
rssi (RSSI) OFF OFF
ON
operation m Configuration Configuration
Operation
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baudrate

UART

115200bps

9600bps
19200bps
38400bps
57600bps
115200bps
230400bps

sleep

No Sleep

No Sleep
Timer Wakeup
INT Wakeup

sleeptime

1 864000

100ms
10=1

datarate

DR2

DRO
DR1
DR2
DR3
DR4
DR5

power

13dBm

13dBm

12dBm
10dBm
8dBm

dtime

DwellTime

No Limit

No Limit
400ms

duty

Duty Cycle

<1%

No Limit
<1%

version

save

FlashROM

load

show

start

format

ASCII

ASCII
BINARY

VER 0.6.0
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7.2.

(CRLF)

p. 15

EASEL



ES920LR

LoRaWAN
7.3.
ES920LR
(Select Mode [1.terminal or 2.processor] CRLF)
(processor CRLF) —_—>
< (OK CRLF)
LoRaWAN (class1 CRLF) >
&
(OK CRLF) DevEUI
- AppEUI
ADR (adr 1 CRLF) —_—>
< (OK CRLF)
(save CRLF) ——
— (OK CRLF)
(start CRLF) —_— >
< (OK CRLF)

start
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ES920LR
ES920LR ES920LR
(Select Mode [1.terminal or 2.processor])
ES920LR ES920LR

ES920LR

LoRaWAN ADR

save FlashROM
FlashROM OFF
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LoRaWAN

8.1.class

LoRaWAN
ClassB ClassC

1.Class A
2.Class B
3.Class C

Class A

1. Class A
2.Class B
3.Class C

select number >

) Class B
class2(CRLF)

class a
) Class B
a 2(CRLF)
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8.2.adr

ADR(Adaptive Data Rate)

1.ON ADR
2. OFF ADR
ON

1.ON

2. OFF

select number >

) ADR OFF
adr 2(CRLF)

adr b
) ADR OFF
b 2(CRLF)
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8.3.activate

Activation

1. Over The Air Activation

2. Activation by Personalization

Over The Air Activation

1. Over The Air Activation

2. Activation by Personalization

select number >

) Personalization

activate 2(CRLF)

activate c
) Personalization

¢ 2(CRLF)

8.4.deveui

Over The Air Activation DevEUI
DevEUI ID
DevEUI

0000000000000000  FFFFFFFFFFFFFFFF

0000000000000000

16

please setDevEUI (8byte) >

) 1234567890ABCDEF
deveui 1234567890ABCDEF (CRLF)

deveui d
) 1234567890ABCDEF
d 1234567890ABCDEF (CRLF)

p. 20

EASEL



LoRaWAN

ES920LR

8.5.appeui

Over The Air Activation AppEUI
AppEUI

0000000000000000 FFFFFFFFFFFFFFFF

0000000000000000

16
please set AppEUI (8byte) >

) 1234567890ABCDEF
appeui 1234567890abcde{CRLF)

appeui e
) 1234567890ABCDEF
e 1234567890ABCDEF(CRLF)

8.6.appkey

Over The Air Activation AppKey

00000000000000000000000000000000
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

00000000000000000000000000000000

16

please set AppKey (16byte) >

) 1234567890ABCDEF1234567890ABCDEF
appkey 1234567890ABCDEF1234567890ABCDEF(CRLF)

appkey f
) 1234567890ABCDEF1234567890ABCDEF
f 1234567890ABCDEF1234567890ABCDEF(CRLF)
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8.7.devaddr
Personalization DevAddr
DevAddr ID
00000000 FFFFFFFF
00000000
16
please setDevAddr (00000000 - FFFFFFFF) >
) 12345678
devaddr 12345678(CRLF)
devaddr g
) 12345678
g 12345678(CRLF)
8.8.nwkskey

Personalization NwkSKey

00000000000000000000000000000000
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

00000000000000000000000000000000

16
please set NwkSKey (6byte) >

) 1234567890ABCDEF1234567890ABCDEF

nwkskey 1234567890ABCDEF1234567890ABCDEF(CRLF)

nwkskey h
) 1234567890ABCDEF1234567890ABCDEF
h 1234567890ABCDEF1234567890ABCDEF(CRLF)
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8.9.appskey

Personalization AppSKey

00000000000000000000000000000000
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

00000000000000000000000000000000

16
please setAppSKey (16byte) >

) 1234567890ABCDEF1234567890ABCDEF
appskey 1234567890ABCDEF1234567890ABCDEF (CRLF)

appskey i
) 1234567890ABCDEF1234567890ABCDEF
i 1234567890ABCDEF1234567890ABCDEF(CRLF)

8.10.

ack

ACK
ACK

1.ON ACK
2. OFF ACK

ON

1.ON
2. OFF

select number >

) ACK
ack 1(CRLF)

ack j
) ACK
j 1(CRLF)
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8.11. retry
Ack
Ack OFF
0 8
3
10
please set retry count (0- 8) >
)5
retry 5(CRLF)
retry k
)5
k 5(CRLF)
8.12. rssi
1.ON RSSI
2. OFF RSSI
OFF
1. ON
2. OFF

select number >

) RSS
rssi 1(CRLF)

rssi |
) RSSI
| 1(CRLF)
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8.13.

operation

1. Configuration

2. Operation

Configuration

1. Configuration

2. Operation

select number >

)
operation 2(CRLF)

operation m

)
m 2(CRLF)

p. 25

EASEL



ES920LR
LoRaWAN

8.14. baudrate

UART

1. 9600

2.19200
3. 38400
4.57600
5. 115200
6. 230400

115200

1. 9600

2.19200
3. 38400
4. 57600
5. 115200
6. 230400

select number >

) 9600bps
baudrate 1(CRLF)

baudrate n
) 9600bps
n 1(CRLF)
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8.15. sleep

ACK ACK ACK

PTC1 High Low

oK ( NG )

1. No Sleep
2. Timer Wakeup
3. INT Wakeup

No Sleep

1. No Sleep
2. Timer Wakeup
3. INT Wakeup

select number >

)
sleep 2(CRLF)

sleep o]

)
0 2(CRLF)
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8.16.

sleeptime

100ms

1 864000

505 )

10

please set sleep time (1- 86400) >

) 10
sleeptime 100(CRLF)

sleeptime p
) 10
p 100(CRLF)
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8.17. datarate

Over the Air Activation Join-Accept

Personalization

1.DRO 125kHz 12
2.DR1 125kHz 11
3.DR2 125kHz 10
4. DR3 125kHz 9
5. DR4 125kHz 8
6. DR5 125kHz 7
DR2

1.DRO

2.DR1

3.DR2

4.DR3

5. DR4

6. DR5

select number >

) DR3
datarate 4(CRLF)

datarate q
) DR2
g 3(CRLF)
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8.18. power

1.13dBm
2.12dBm
3.10dBm
4.8dBm

13dBm

1.13dBm
2.12dBm
3.10dBm
4.8dBm

select number >

) 10dBm
power 3(CRLF)

power s
) 9dBm
s 3(CRLF)
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8.19.

dtime

DWellTime
DWellTime No Limit 4
400ms 400

DWellTime No Limit ARIB STD -T108

923.4MHz

1. No Limit
2.400ms

No Limit

1. No Limit
2.400ms

select number >

) 400ms
dtime 2(CRLF)

dtime t
) No Limit
t 1(CRLF)
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8.20.

duty

Duty Cycle
Duty Cycle  No Limit

Duty Cycle <1%

<1%

x 100

1. No Limit
2.<1%

<1%

1. No Limit
2.<1%

select number >

) No Limit
duty 1(CRLF)

dtime u
) No Limit
u 1(CRLF)
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8.21.

version

)
version(CRLF)

VER 1.00(CRLF)

BCD

version \

)
V(CRLF)

VER 1.00(CRLF)

BCD

8.22.

save

FlashROM

)
saveCRLF)

save w

)
W(CRLF)
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8.23. load
save
)
load(CRLF)
load X
)
X(CRLF)
8.24. show
show y
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8.25.

start

)

start(CRLF)

start

8.26.

help

help
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8.27. format
0.6.0

1. ASCII ASCII
2. BINARY BINARY
ASCII

1. ASCII

2. BINARY

select number >

) BINARY
format 2(CRLF)

format A
) BINARY
A 2(CRLF)
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9.
LoRaWAN
9.1.
]
(CRLF)
9.2. (BINARY
—  lbyte — 2byte — —  dbyte —
o [ A e 4 LA a—F
OK NG
NG
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9.3.

OK -
NG 001
002
003 FlashROM
004 FlashROM
005 FlashROM
006
007
008
009
100
101 (Join
102 ( )
103 ( )
104 ACK
105 ( )
106
107
108
109
VER Major.Minor BCD
Major 1 Minor 2
) VER 1.0.0
J0IN ) Over The Air Activation Join-Accept
WAKE - sleep
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10.
UART RF
10.1. UART (ASCII )
RF
< 45 F ,
il —%& + CRLF
(ASCII )
DWellTime
DWellTime No Limit DWellTime 400ms
( 4 ) ( 400ms
DRO 51 0
DR1 51 0
DR2 51 11
DR3 115 53
DR4 242 125
DR5 242 242
CR+LF
RF 9.2.
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10.2. UART (BINARY

— lhyre— |&

RF

W

AHE

50byte

CR+LF
RF

DWellTime

p. 40
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10.3.  UART (ASCII )
RF
(RSSI) OFF RF
< Al 4§ N
1)) 5~ # + CRLF
(ASCII )
CR+LF
(RSSI) ON RF
—dhyre— | A #7fE __“-_.
RS5I HiJj'—# + CRLF
RSSI RSSI
( (RSSI) ON )
(ASCII )
CR+LF
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10.4. UART (BINARY )
RF
(RSSI) OFF RF
—lbyte— |& Al fE =
VT 1) — %
( )
CR+LF
(RSSI) ON RF
—lbyte— | —dbyre— | 1] 35 .
|I.II-'I.|.|-:.Z RSS1 I"II_,IJ-j — &
RSSI
RSSI RSSI
( (RSSI) ON )
( )
CR+LF
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10.5. RF
UART RF
RF UART
RF LoRaWAN
— 1byte — |~ 7T~22byte —| < 0~1byte — —_————- fEE ——————
MHDR FHDR Fport FRMPayload(UART A A1 7 — %)
MHDR LoRaWAN MAC
FHDR LoRaWAN
FPort LoRaWAN
2
FRMPayload LoRaWAN
UART
FRMPayload DWellTime
DWellTime No Limit DWellTime  400ms
( 4 ) ( 400ms )

DRO 51 0

DR1 51 0

DR2 51 11

DR3 115 53

DR4 242 125

DR5 242 242

p. 43

EASEL



	1. 概要
	2. 開発環境
	3. 評価ボード
	4. 外部インターフェース
	5. ソフトウェア構成
	6. 動作モード
	7. コンフィグレーション項目
	7.1. コンフィグレーション項目一覧
	7.2. コマンド書式
	7.3. ホストマイコンからのコンフィグレーション手順

	8. コンフィグレーション項目詳細
	8.1. classコマンド
	8.2. adrコマンド
	8.3. activateコマンド
	8.4. deveuiコマンド
	8.5. appeuiコマンド
	8.6. appkeyコマンド
	8.7. devaddrコマンド
	8.8. nwkskeyコマンド
	8.9. appskeyコマンド
	8.10. ackコマンド
	8.11. retryコマンド
	8.12. rssiコマンド
	8.13. operationコマンド
	8.14. baudrateコマンド
	8.15. sleepコマンド
	8.16. sleeptimeコマンド
	8.17. datarateコマンド
	8.18. powerコマンド
	8.19. dtimeコマンド
	8.20. dutyコマンド
	8.21. versionコマンド
	8.22. saveコマンド
	8.23. loadコマンド
	8.24. showコマンド
	8.25. startコマンド
	8.26. helpコマンド
	8.27. formatコマンド

	9. コンフィグレーション応答
	9.1. レスポンス書式
	9.2. レスポンス書式(BINARYフォーマット)
	9.3. レスポンスコード一覧

	10. データフレーム
	10.1. UART入力データ(ASCIIフォーマット)
	10.2. UART入力データ(BINARYフォーマット)
	10.3. UART出力データ(ASCIIフォーマット)
	10.4. UART出力データ(BINARYフォーマット)
	10.5. RF入出力データ


