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Introduction

1. INTRODUCTION

eLR100-EVB = LoRa Module eLR100-UL-00 & O| &%t /&2 &A 7| {5 XMZEHEl Evaluation Board 2 L|CF.

1.1. FEATURES

e  elLR100-US/HF Module include
- eWBM ultra low power advanced security MCU MS500
v' Cortex MO
v" Hardware Security system.
- Semtech SX1272 radio transceiver supporting LoRa
- UART Communication Interface
v' AT-Command set support for LoRaWAN

° SMA connector
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Block Diagram

eWBM

1.2. BLOCK DIAGRAM

Micro USB

(USBto UART)

UARTZ

5vDC
Jack
12C3
AAA x3 ADC PAZ.3
Battery Chip
VCC_3.3v
.| LDO VDD_RFS
1 o3.3v
v
LDO DIP BOOTI[2:0], eFUSE
2.5V Switch

eLR100-US/UL-00

SPI1_PBO~3
ADC Chip

GPIO

STATE (PCB)
RESET
Tack Switch
PA1O
Tack Switch

AQAl

SMA
Connector

Figure 1 Hardware Block Diagram
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. ewBm
System Description

2. SYSTEM DESCRIPTION

2.1. PART DESCRIPTION
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Figure 2 eLR100-UL-EB Parts
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Figure 3 eLR100-EB Header J3,4 pinout diagram
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System Description

2.2. POWER

Ji @ o — J2
DC Jace g Micro USB B
BT1 . : : ) F;
3xAAA type battery holder ‘ 1
i
LED1
3.3V LED

w

Figure 4 Input Power, Power LED

2.2.1. Input Power

M2 Battery(BT1), DC Jack(J1), USB Connector(J2)E SoiAl L EICt
Table 1. Input Power
Input Battery DC Jack USB Connector
Reference BT1 J1 J2
Connector AAA 3EA Holder DC5V 2.0 pi

Micro USB B Type

2.2.2. Power LED (LED1)

JEE

o
mfo

ol %

—

rio
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o
2/24

2t Board 2|Z2E S0l 3.3v MRA0| 4H0| =™ Lep 7F oN E L|CH
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System Description

2.3. RESET
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Figure 5 Reset Header, Switch

2.3.1. Reset Switch (SW2), Reset Header (J4.9)

® RESET 2| 10 Level 2 1.8V YIL|C}.

® Module LH50]| 1.8vpPullup 3|27} K0 &L|CH

® HostBoard KM|OA|O= 7| 242 Input 22 H7HSHH, Reset A0 = High & 1ms FX| 20

7|22t Input 22 AL CL

HA =

Example Code
pinMode(8 ,INPUT);
pinMode(8 ,OUTPUT);
digitalWrite(8, LOW);
delay(1);

pinMode(8 ,INPUT);

2.3.2. Software Reset (AT Command)
AT+Command ‘AT+RESET’ £ O|25{A Reset O] 7t&tL|Ct

XtMst 182 AT+Command_Manual 2 &1%fL|CtH
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System Description

eWBM

2.4.BOOT

2.4.1. Boot Mode / eFuse

Boot Mode/eFuse Setting Switch (SW4)E 3l Al Boot Mode, eFuse

Table 2. Boot Mode Table

BOOT MODE

ROM BOOT
(Default)
UART-Flash Update
(Firmware Update)

eFUSE Data Mode

2.4.2. STATE LED (LED 2)
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Figure 6 Boot Mode Setting
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2.5. UART
. J2
oesv - .
l p *l; Micro USB
w1  Connector
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Figure 7 Arduino Type Header Description
2.5.1. UART 2

LoRa Module (eLR100-US/UL) X|Z2| UART2 & USB Connector()2)S SdiA E210] 7HsgL CY.

Firmware Update, AT+Command 7| s0| 7tsgL|C}.

AT Command Setting

e Boot Mode Setting
- ROM Boot Mode (BOOT [2:0] = 3'b000)

e Serial Port Setup

Port Setup Information

Baud Rate 115200
Data 8 bit
Parity None
Stop 1 bit

Flow Control None
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Firmware Update Mode Setting

e Boot Mode Setting
- UART-Flash Update Mode (BOOT [2:0] = 3'b010)

e Serial Port Setup

- Firmware Updater Setting 11
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2.6. OPTIONAL PART

2.6.1. Battery Check

UHHE Y S Battery 2 ALESHE EF Battery 2| HYS HHY = JASLICH

V_BAT P3V3 P3V3
lo] fe]
R11 R12
2K/1608 2K/1608
<4 R13 us
= 1 5 12C3_SCL
> 1M/1608 L —— R14_ 011608 _ (A2
3| VSS 4 12C3_SDA
AN  SDA RIS, —0/1608 = (G
MCP3021A5T-E/OT

R16
2M/1608 C12 = C13 Address
10uF/1608 [100nF/1608 101

Figure 8 Battery Supply Circuit
e V BAT X[CH LHFY: 4.9v
e ADC Converter Chip: MCP3021A5T-E/OT
- Interface: 12C3(PA2,3)
v 400kHz Fast Mode
- Resolution: 10-bit
- Standby Current:5 nA typical, 1 pA maximum

- Address: 101
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eWBM

System Description
2.6.2. ADC
LoRa Module 2| spI & O|83t0] 2 Xf'd(A0, A1)2| ADC & ALE™ = JUELICt
e Dual Channel ADC Converter Chip
- Interface: SPI1(PBO,1,2,3)
v 1MHz Less
- Resolution: 10-bit
- Standby Current:5 nA typical, 2 p|A maximum
e Analog Input Channel Locations
- A0:J4.22
- Al:)4.21
P3V3
R17 P3Vv3
10K/1608 o
us
SPI1_CS R18 0/1608] 1 8
PR _ W Z oo Vadiel FTT R10 4\ 01608 SPISCK g
A1K 2 ch Dout g R20 ', 071608 SPTT_MISO S¥PB2
il o R21 " 0/1608 SPIT_WMOST 7053
MCP3002-/MS s
= c14 =— 1015
10uF/1608 100nF/1608

Figure 9 ADC Circuit
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System Description

2.6.3. GPIO
LoRa Module 2| MO 2 AESHX| Y& Grio & HO{7t 7hsL L.
Command “AT+GPI0”E O|83}0] In/Output A7, HE{=QI0| 7tsTL|CE.

XtMTH Li82 AT+Command Manual & A1 ghL|Ct.

LED (LED3)
LoRa Module 2| PA12 £ O|83%}0{ LED(LED3)X|017} ZtsgL(Ct.

PA12 7} OUTPUTHIGH QI Z 20| ®S0| &Lt

Switch (SW3)
SW3 2 S5101A] LoRa Module ©| PAL0 O] IZIAEIS FOfE 4 ULICH

PA10 2 HIGH(3.3V)7} 7|20|(,sw3 & +Z23 Low(ov)7t EL|Ct.
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3. APPLICATION NOTE

3.1. FIRMWARE UPDATE

3.1.1. Board Setting
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Figure 10 Firmware Update Board Setting

1. Boot Mode Switch(SW4) & O|&3}03 Firmware Upload Mode 2 A7 %tL| L},

Table 3. Boot Mode Setting

Mode Switch Setting Description
Default Mode
=X 7=
(ROM BOOT) 0000 =2 7|2 Mode
Firmware Upload Mode 0100 Firmware Update A|O| At&
(UART to Flash Boot) Update 20| = Default Mode gt

2. Micro USB Connector(J2)2t PC S Micro USB Cable 2 A ZAStL L},

3. Reset Switch (SW2)& =2{A| Reset & TtL|LC}.
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Application Note

eWBM

3.1.2. Firmware Updater Setting & Upload

24 L

< :

@wsm COM Po | BaudRate [230400 ~| |s-:an| Connect |
c smml & QsPl I"o
 Application 1

FWimage: | Upload_ | | __ .o

Figure 11 Firmware Setting 1

AS-BELLNAVY-LRWAN-04Kk41 7} pc 2F AZEl ME{O|A Scan 2 == StL|LC}
COM Port = AS-BELLNAVY-LRWAN-04K41 @} HZAEl port 2 A etL|CH
QsPl & *dE—".E. L|C}.

.= SEfA uUpload & .img LtLS MEASHL|CE

<
| @BM COMPort [COM2 | BaudRate [23040 || Disconnect I',o
¢ SRAM & QSPI
Application

FW Image: |C:\Users\jnlee\Downlua ds\AT_Slave_KR920_DLSTG01k I I adl F‘ r- ‘e

[ R 7 )

Figure 12 Firmware Setting 2

Connect & 2 &|gtL|C
Upload & 2=/ gL|CH
=M Bar & £l Upload &EHE =QITtL|CE
<
Info X
@VBM COM Po a S Disconnect
0 Firmware upload success ! " SRAM & QSPI
Application i = I
FWlimage: |C:\Userg Ik _l
] e = ©

Figure 13 Firmware Setting 3

“Firmware Upload Success I” O|A|X| & =@l = S2IgL|LCt

2|
Upload 20| Board 848 7|24 22 E[ZEL|CH

I_l
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COPYRIGHT NOTICE

Copyright © 2019 eWBM Co., Ltd. All rights reserved.

This document is the copyrighted work of eWBM Co., Ltd. and is owned by eWBM Co., Ltd. It is provided as a
reference for the sole purpose of MS500 microcontroller based system design.

No part of the software and documentation may be reproduced, transmitted, or translated, in any form or by
any means, electronic, mechanical, manual, optical, or otherwise, without prior written permission of eWBM

Co., Ltd.

NO WARRANTY NOTICE

eWBM Co., Ltd. makes no warranty of any kind in regard to this material which is delivered to you as is,
including, but not limited to, the implied warranties.as to its accuracy or fitness for a specific purpose. Any use of
this technical documentation or the information contained therein is at the risk of the user. eWBM Co., Ltd. shall
not be liable for errors contained therein or for.incidental consequential damages in connection with the

furnishing, performance or use of the material.
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