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Overview Tooling & S/W for training 
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ES-ICD-V1 Reference board
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Debugger LAPIS

EVA ML62Q1367

Board
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Debugger LAPIS
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I2C Port

ADC Port

Switch (P16)

LED (P17)

Bluetooth Module
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Temperature Sensor (BD1020)

[ADC]

Ambient Light Sensor (BH1680)

[ADC]

Accelerometer Sensor (KX023)

[I2C]

Back to 

Overview

Workshop_Training_LAPIS_2020.pptx#2. PowerPoint Presentation
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LEXIDE-u16 (Eclipse base IDE)

Project tree

Automatic display 

of functions in the 

source files

Display the error list. 

Double-clicking the 

error message jumps 

to the error line in the 

source file.

Display underlying 

functions

The IEDU8 project 

is importable

LAPIS menu 

runs the original 

tools
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LEXIDE-u16 (Eclipse base IDE)
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Open Program LEXIDE-U16

When clicked, the following workspace setting dialog box 

will be output. Set a path to workspace at [Workspace]. 

After that Click [Launch]. 
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LEXIDE-u16 (Eclipse base IDE)
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The first window after 

opening the program
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Click the button in the upper right to display the [Open Perspective] 

dialog. Select [C/C++] and Click [OK]. 
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LEXIDE-u16 (Eclipse base IDE)
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The Perspective set to [C / C ++]. 
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LEXIDE-u16 (Eclipse base IDE)
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To create a projectใ

From the menu, select [File] > [New] > [C/C++ Project] 

to open the [New C/C++ Project] dialog box. 
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LEXIDE-u16 (Eclipse base IDE)
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Select [C Managed Build] and then click [Next]. The 

[Create C project of selected type] page will be opened. 
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LEXIDE-u16 (Eclipse base IDE)
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Set a project name.

Select [Executable (LAPIS)] 

> [Empty Project] in the 

[Project type] pane and select 

[LAPIS U8/U16 Toolchain] in 

the [Toolchains] pane. 

Click [Next].
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Click [Next].
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LEXIDE-u16 (Eclipse base IDE)
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Click [Next] to open the 

[Select U8/U16 Device] page. 
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Click [Finish] to exit the project wizard and 

check that the project has been created. 
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add a new source file. Right-click on a project folder and select [New] 

> [Source File]. 
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The [New Source File] dialog box will be opened. 

“main.c” is entered to the [Source file] 

Select [Default C source template] for [Template]. 

After that, click [Finish] to add the entered source file to the project.
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Next, create a main function entry in the created “main.c”.

After that click Save. 
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Right-click on a project folder

and select [Build Project] to 

start the build process. 
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When the build succeeds

, an ABS file is generated. 
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After that Click LAPIS and 

Choose Debugger (DTU8)
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Click Run program

Back to 

Overview

Workshop_Training_LAPIS_2020.pptx#2. PowerPoint Presentation
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S-TERM Install
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Double Click File “S-TERM_v30_setup”

After that Appear

new window 
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Click Next >
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Click Next >



P. 34
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

S-TERM Install

Pichet Sriphomma pichet@es.co.th

Click Install
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S-TERM Install
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Click Finish

Wait for Install
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Before launching the program S-TERM.

Must connect device.

Open Bluetooth & other devices
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Click Add Bluetooth or other device
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Click Bluetooth and select device
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Wait for connecting..
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Show device connected
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Open Program S-TERM
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Select Comport

Select Baudrate.

This workshop select 9600.



P. 43
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

S-TERM
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Select view type.

This workshop select Ascii.

Click File and select Open port.

Back to 

Overview

Workshop_Training_LAPIS_2020.pptx#2. PowerPoint Presentation
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Using the application

Step 1  Connect MCU Board with Bluetooth
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Using the application

Step 2  Open application and click “Bluetooth Check”
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Using the application

Step 3  Choose device and connect
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Using the application

Step 4  After connected this app Show button to choose

Back to 

Overview
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LAPIS MCU Workshop Training 
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AGENDA

3
ADC

2 UART

1
GPIO

4 I2C

Workshop_Training_LAPIS_2020.pptx#49. PowerPoint Presentation
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Chapter 1 GPIO
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Open Program LEXIDE-U16

When clicked, the following workspace setting dialog box 

will be output. Set a path to workspace at [Workspace]. 

After that Click [Launch]. 
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The first window after 

opening the program
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Click the button in the upper right to display the [Open Perspective] 

dialog. Select [C/C++] and Click [OK]. 
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The Perspective set to [C / C ++]. 
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Import Project

Right-click on  project Explorer

and select Import.
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Import Project

Select General and choose

Existing Projects into 

Workspace. Click Next.
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Import Project

LEXIDE up the new window.

Click Browse.. at Select root directory.

Choose “Chapter 1 GPIO” in 

Folder window.
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Import Project

After choosing Project Click Finish.
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Import Project

Then appear the project on

Project Explorer.
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Check Device

Right-click on a project folder

and select [Properties] .
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Choose LEXIDE-U16 Settings

Select Device
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Build Project

Right-click on a project folder

and select [Build Project] to 

start the build process. 
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Build Project

When the build succeeds

, an ABS file is generated. 
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CPU 

- 16-bit RISC CPU (CPU name: nX-U16/100)

- Instruction system: 16-bit length instruction

- On-chip debug function built-in (supported by LAPIS on-chip debug emulator EASE1000)

- ISP (In-System Programming) function built-in 

Operating voltage and temperature

- Operating voltage: VDD = 1.6 to 5.5 V 

- Operating temperature: -40 to +105 °C

Clock Generation Circuit 

- Low-speed clock 

- Internal  low-speed RC oscillation: Approx.32.768 kHz 

- High-speed clock 

- PLL oscillation: 24MHz/16MHz is selectable by code option 



P. 66
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

INTRODUCTION : LAPIS ML62Q1367

Pichet Sriphomma pichet@es.co.th



P. 67
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

INTRODUCTION : LAPIS ML62Q1367

Pichet Sriphomma pichet@es.co.th



P. 68
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

INTRODUCTION : LAPIS ML62Q1367

Pichet Sriphomma pichet@es.co.th



P. 69
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

1.1 SYSTEM CLOCK

Pichet Sriphomma pichet@es.co.th



P. 70
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

Chapter 1 GPIO

Pichet Sriphomma pichet@es.co.th

Clock Generation Circuit
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Clock Generation Circuit

HSCLK 

Wake-up time

HSCLK

Mode Reg.

Clock

Control Reg.
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Code Options (ML621367.ASM)



P. 73
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

Chapter 1 GPIO

Pichet Sriphomma pichet@es.co.th

Code Options (ML621367.ASM)

WDT
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Code Options (ML621367.ASM)
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Code Options (ML621367.ASM)
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Code Options (ML621367.ASM)
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Code Options (ML621367.ASM)

CODEOP1 CODEOP0

Address FFD2 FFD0

Value FFF9 FFF9

Back to Clock 

Generation Circuit

Workshop_Training_LAPIS_2020.pptx#71. Chapter 1 GPIO
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Clock Generation Circuit (main.c)
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Clock Generation Circuit (main.c)
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Clock Generation Circuit (main.c)
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Clock Generation Circuit (main.c)
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Clock Generation Circuit (main.c)
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Clock Generation Circuit (main.c)
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Timer 16-Bit

choose the

timer clock 

frequency 

dividing ratio 

choose the 

count clock 
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Timer 16-Bit
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Timer 16-Bit

TMHn Interrupt Frequency = 4 kHz = 0.25 mS

4 kHz = 24 MHz/TMH0D + 1
TMH0D = 5999

HSCLK
TMHn Interrupt Frequency = 

TMH0D+1
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Initial Timer 16-Bit

(timer0.c)
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Timer 16-Bit

(timer0.c)
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Timer 16-Bit

(timer0.c)
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Timer 16-Bit 

(timer0.c)
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Timer 16-Bit 

(timer0.c)
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Timer Interrupt (timer0.c)
Timer 16-Bit -> 4 kHz
-> 0.25 mS

Count to 16 -> 
Timer Interrupt -> 250 Hz
-> 4 mS

4000Hz
=250Hz

16
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Real Time Clock (timer0.c)

(Msec+1)>=

Sec 

CountValue

(Sec+1)

>=60

(Min+1)

>=60

Start

Msec=0

Sec=0

Min=0

Hour=(Hour+1)

%24

END

Y

Y

Y

N

N

N
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Initial Port (main.c)

Data Reg.

Port Mode Reg.
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Initial Port (main.c)
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Initial Port (main.c)
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Initial Port (main.c)
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Initial Port (main.c)
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Import Project

Right-click on  project Explorer

and select Import.
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Import Project

Select General and choose

Existing Projects into 

Workspace. Click Next.
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Import Project

LEXIDE up the new window.

Click Browse.. at Select root directory.

Choose “Chapter 2 UART” in

Folder window.
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Import Project

After choosing Project Click Finish.
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Import Project

Then appear the project on

Project Explorer.
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Check Device

Right-click on a project folder

and select [Properties] .
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Choose LEXIDE-U16 Settings

Select Device



P. 109
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

Chapter 2 UART

Pichet Sriphomma pichet@es.co.th

Build Project

Right-click on a project folder

and select [Build Project] to 

start the build process. 
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Build Project

When the build succeeds

, an ABS file is generated. 
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Start System Clock

Initial PortInitial MCU

Initial Timer0

Scantime

==0

Timer0_Interrupt

Scantime = 1

Count to 5999

Scantime = 0

Initial MCU

Y

N

Initial UART0

UART00_GetCommand

UART00_SendData

UART00_RX_Interrupt UART00_Get_Data
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Buffer 

Reg == 

‘<‘

RXD00 

!= 1
Index = 0

Buffer 

Reg == 

‘>‘

Index == 

1

RXD00 = 1

Stop_UART00

Index < 

50

RX_Buf[Index++] 

= Buffer Reg

Start

Y Y

Y Y

N

N

Y

UART00_Get_Data
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RXD00 == 

1

Check 

RX_Buf == 

“<Start>”

TX_Buf = 

“Connected->U00”

TXD00 = 1

RXD00 = 0

TXD00 

== 1

i = TX_Buf

UART00_Send(i)

TXD00 = 0

Y

Y

YN

UART00_GetCommand UART00_SendData
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General Description
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Features
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Configuration

Baud rate

UART Mode

Control Reg.

Buffer Reg. Status Reg.
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List of Pins 
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Combination of UART port 

Channel 0 Channel 1
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Transfer Data Format
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Concept

< S t a r t >
LAPIS

62Q1367

Check Check
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Concept

< S t a r t >
LAPIS

62Q1367

Check Check

SDnBUFL



P. 122
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

Chapter 2 UART

Pichet Sriphomma pichet@es.co.th

Concept

C o n n e c t e d - > U 0 0
LAPIS

62Q1367
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Set Pin (uart0.c)
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Set Pin (uart0.c)
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Set Pin (uart0.c)
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Start ,Stop UART 

(uart0.c)
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Config UART (uart0.c)
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Config UART (uart0.c)
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Config UART (uart0.c)
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Config UART (uart0.c)
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Config UART (uart0.c)

UARTn0 Baud Rate Register (UAn0BRT) 

UARTn0 Baud Rate Adjustment Register (UAn0BRC)

Base clock frequency (Hz)
UAn0BRT=

Baud rate (bps) - 1

Base clock frequency (Hz) % Baud rate (bps) × 8
UAn0BRC = 

Baud rate (bps)

UAn0BRT and UAn0BRC can be calculated by the following formulae. 

In Addition you can use table lists the count values for typical baud rates.
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lists the count values for typical baud rates
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Set UART00 TX ,RX (uart0.c)
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Set UART00 TX ,RX (uart0.c)
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Set UART00 TX ,RX (uart0.c)
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Get Command (uart0.c)

Read Buffer

Check symbol ‘<‘

Check symbol ‘>‘

Set Index Array of UART00_RX_Buf = 0

Send Data from Buffer to Array 

UART00_RX_Buf

Set Flag RXD00 = 1
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Get Command (uart0.c)
RX_Buffer

= “Start”

TX_Buffer = 

“CONNECTED->U00”

TXD00_Index = 0

TXD00 = 1

Set UART TX

RXD00_Index = 0

RXD00 = 0

Y
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UART00 Send Data (uart0.c)

TXD0

0 == 1

i = TX_Buffer[index]

Index < 

50 and 

i != 0

Send i
TXD00 = 0 and 

Set UART RX

index = 0
N

N

Y

Y
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UART00 Send (uart0.c)

Check data 

in Buffer 

SD0BUFL

Timeout + 1

Timeout >= 

60,000

FALSE

SD0BUFL = data

TRUE

data in SD0BUFL reg. 

No data in SD0BUFL reg. 

Start

Y

N

Note : Un0FUL This bit is used to indicate the state of the transmit/receive buffer. 
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Before launching the program S-TERM.

Must connect device.

Open Bluetooth & other devices
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Click Add Bluetooth or other device
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Click Bluetooth and select device
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Wait for connecting..



P. 144
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

S-TERM

Pichet Sriphomma pichet@es.co.th

Show device connected
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Open Program S-TERM
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Select Comport

Select Baudrate.

This workshop select 9600.
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Select view type.

This workshop select Ascii.

Click File and select Open port.
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Print message “<Start>”. After that click Send Data.
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After Send message 

“<Start>” to MCU Board.

After that MCU Board return

Message “Connected->U00”
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Import Project

Right-click on  project Explorer

and select Import.
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Import Project

Select General and choose

Existing Projects into 

Workspace. Click Next.
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Import Project

LEXIDE up the new window.

Click Browse.. at Select root directory.

Choose “Chapter 3 ADC” in

Folder window.
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Import Project

After choosing Project Click Finish.
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Import Project

Then appear the project on

Project Explorer.
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Check Device

Right-click on a project folder

and select [Properties] .
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Choose LEXIDE-U16 Settings

Select Device
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Build Project

Right-click on a project folder

and select [Build Project] to 

start the build process. 
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Build Project

When the build succeeds

, an ABS file is generated. 
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Start System Clock

Initial PortInitial MCU

Initial Timer0

Scantime

==0

Timer0_Interrupt

Scantime = 1

Count to 5999

Scantime = 0

Initial MCU

Y

N

Initial UART0

Read_BD1020_BH1680

Scan_ADC

UART00_SendData

UART00_RX_Interrupt UART00_Get_Data
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Start

Result = SADRn

Start Conversion

Enable ADC

Conversi

on Finish

N

Y

Result >> 6

ADC_Value = result

Start

Return Real ADC

Calculation

For sensor

Scan_ADC

Read BD1020 ,BH1680
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Start
UART00_GetData

Index == 

1
i == ‘T’

i == ‘L’

i == ‘S’ Index = 1

Index = 0

i = Buffer reg.

Index = 0

Stop_UART00

UART00_BD1020

Index = 0

Stop_UART00

UART00_BH1680

Index = 0

Y Y

Y

Y

N

N N

N
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General Description
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General Description

reference voltage

control 

ADC Control reg. 

ADC Enable Reg.

ADC Mode Reg. 
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General Description
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SA-ADC Result Register n
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Concept

LAPIS

62Q1367

Sensor

BD1020

Sensor

BH1680
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Concept

LAPIS

62Q1367

Sensor

BD1020

Sensor

BH1680
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Concept

LAPIS

62Q1367

Sensor

BD1020

Sensor

BH1680



P. 171
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

Chapter 3 ADC

Pichet Sriphomma pichet@es.co.th

BH1680FVC

This IC can detect the illuminance from 0lx to 50000lx.

Supply voltage operates from 2.4V to 5.5V.

Supply Current1 ( Operate )  75 µA.

-6

iout VV =0.61×10 ×E ×R1

M-Gain mode 
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BD1020HFV

Temperature Sensitivity ( )SEV

( )
1 1.9

Slope = 
70 40

−

− −

3Slope = - 8.1818  10−

 Slope  - 8.2 mV C
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BD1020HFV
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BD1020HFV

( )0 0y y m x x− = −

( )out out30C SE a a30CV V V T T− = −

( )out SE a a30C out30CV V T T +V= −

       ( )  out aV mV 8.2 mV C T C 30 C +1300 mV= − −

       out aV mV 8.2T CmV C 246 mV 1300 mV= − + +

     out aV mV 8.2T CmV C 1546 mV= − +

 
   

 
out

a

V mV 1546 mV
T C

8.2 mV C

−
=

−

 
 ( )  

 
out

a

V V 1000 1546 mV
T C

8.2 mV C

−  +
=

Output Voltage

outAt T 30 C  V = 1.3 Va =

Find linear equations :
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Set ADC Pin (adc.c)
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Initial ADC (adc.c)
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Initial ADC (adc.c)
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Initial ADC (adc.c)
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Conversion time
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Conversion time
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Sampling time
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Sampling Time Setting
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Scan ADC (adc.c)

Receive ADC value from Channel 4,5
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Get ADC (adc.c)
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Get ADC (adc.c)
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Get ADC (adc.c)

ADC_Buf เป็น Buffer ที่ใช้เก็บข้อมูลดิบ

ADC_Value เป็น Buffer ที่ใช้เก็บข้อมูลที่เฉลี่ย
แล้ว (หาร 8)

ข้อมูลที่เก็บไว้ใน Buffer ADC_Buf ที่เป็น 16 Bit 
แต่ ADC เป็น 10 Bit ดังนั้นต้องเลื่อน Bit ข้อมูลที่
อยู่ทางซ้าย 16 Bit เลื่อนไปทางขวาเป็น 10 Bit

เช็ค Flag SARUN ว่า ADC แปลงเสร็จหรือยัง ?

Start Conversion

Enable Channel

Start

SADEN0 = 

ADC_CH[ch]

Set SADCON Set SARUN

SARUN

=1

Result=Get_ADC

_Result(ch)

ADC_Buf[ch][id]

=result>>6

ADC_Value[ch] 

= Average8(ch)

END

N

Y
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Get ADC Result (adc.c)
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Average8 (adc.c)

Find the average of ADC value 

all 8 values



P. 189
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

Chapter 3 ADC

Pichet Sriphomma pichet@es.co.th

BD1020 Read (adc.c)

 
 ( )  

 
out

a

V V 1000 1546 mV
T C

8.2 mV C

−  +
=

CC
out in

V
V = V

1024
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BH1680 Read (adc.c)
-6

iout VV =0.61×10 ×E ×R1

iout
V -6

V
E  = 

0.61×10 ×R1

CC
iout in

V
V = V

1024
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Concept

S L

LAPIS

62Q1367

S TOr

ST,SL    <Hundreds – Thousands><Tens><decimal>
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UART00 BD1020 (uart0.c)

1

2
3

4

5

Example
ADC Value of BD1020 (Real_ADC4) = 30.24
1. ADC4_float = 30.24
2. ADC4_int = 30
3. ADC4_point = (30.24 – 30)*100 = 24
4. ADC4_Char_High = 0x0030 & 0xFF00 = 0x0000

= 0x0000 >> 8 = 0x0000
5. ADC4_Char_Low = 0x0030 & 0x00FF = 0x0030

UART_TX_Buf[0] = 0
UART_TX_Buf[1] = 30
UART_TX_Buf[2] = 24



P. 193
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

Chapter 3 ADC

Pichet Sriphomma pichet@es.co.th

UART00 BH1680 (uart0.c) Example
ADC Value of BH1680 (Real_ADC5) = 240.68
1. ADC5_float = 240.68
2. ADC5_int = 240
3. ADC5_point = (240.68 – 240)*100 = 68
4. ADC5_Char_High = 0x0240 & 0xFF00 = 0x0200

= 0x0200 >> 8 = 0x0002
5. ADC5_Char_Low = 0x0240 & 0x00FF = 0x0040

UART_TX_Buf[0] = 2
UART_TX_Buf[1] = 40
UART_TX_Buf[2] = 68

1

2
3

4

5
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Using the application

Step 1  Connect MCU Board with Bluetooth
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Using the application

Step 2  Open application and click “Bluetooth Check”
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Using the application

Step 3  Choose device and connect
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Using the application

Step 4  After connected this app Show button to choose
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Using the application

Step 5 if you choose “Temperature : BD1020” this app show Signal graph

Of BD1020 (picture 1) but you choose “ Ambient Light : BH1680” this app 

show signal graph of BH1680 (picture 2)

1 2
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2I C
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Import Project

Right-click on  project Explorer

and select Import.
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Import Project

Select General and choose

Existing Projects into 

Workspace. Click Next.
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Import Project

LEXIDE up the new window.

Click Browse.. at Select root directory.

Choose “Chapter 4 I2C” in 

Folder window.
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Import Project

After choosing Project Click Finish.
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Import Project

Then appear the project on

Project Explorer.
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Check Device

Right-click on a project folder

and select [Properties] .
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Choose LEXIDE-U16 Settings

Select Device



P. 208
©  2017 ROHM Semiconductor (Thailand) Co., Ltd.

©  2017 LAPIS Semiconductor Co., Ltd.  All rights reserved

Chapter 4 I2C

Pichet Sriphomma pichet@es.co.th

Build Project

Right-click on a project folder

and select [Build Project] to 

start the build process. 
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Build Project

When the build succeeds

, an ABS file is generated. 
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Start System Clock

Initial PortInitial MCU

Initial Timer0

Scantime

==0

Timer0_Interrupt

Scantime = 1

Count to 5999

Scantime = 0

Initial MCU

Y

N

Initial UART0

Read_BD1020_BH1680

Scan_ADC
UART00_SendData

UART00_RX_Interrupt UART00_Get_Data

Initial KX023

Read_Acceleration

KX023_Float_to_Char
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Initial i2c on (i2c.c)
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Initial i2c on (i2c.c)
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i2c start (i2c.c) i2c stop (i2c.c)
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i2c write (i2c.c)

ACK = 1

1 0 0 1 0 1 1 1

1

0 0 1 0 1 1 1 0

1 0

MSB

MSB

LSB

LSB

SDA

SDA

dat

dat

Loop 1

Loop 2

If bit 7 of dat != 0 SDA = 1

,If bit 7 of dat = 0 SDA = 0

After that shift bit.

Enable Input SDA

Enable Output SDA

Check ACK
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i2c read (i2c.c)

1 0 1 1 0 1 1 0

1

1 0 1 1 0 1 1 0

1 0

MSB

MSB

LSB

LSB

SDA

SDA

dat

dat

Enable Input SDA

Read SDA_IN , 

send values to each 

bit of dat and shift bit.

Enable Output SDA

Return dat

Loop 1

Loop 2
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i2c ACK NACK (i2c.c)
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KX023

1. tri-axis +/-2g, +/-4g or +/-8g accelerometer

2. Enhanced integrated Directional Tap/Double-TapTM

, and Device-orientation Algorithms 

3. Digital I2C up to 3.4 MHz 

4. Digital 3-wire and 4-wire SPI up to 10 MHz

5. Self-test Function
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KX023
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KX023

2
Static output response output value×g_ratio = 16384 1

32768
= −  = −
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KX023 I2C Operation 

The Slave Address associated with the KX023 is 001111X.

X is determined by the assignment of ADDR (pin 7) to GND or IO_Vdd. 
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Writing to a KX023 8-bit Register 

1. Master send Start condition (S) and SAD+W ,and the KX023 acknowledges.

The KX023 return ACK.

2. After ACK Transmission. An  8-bit Register Address (RA) command is transmitted 

by the Master. The KX023 return ACK.

3. After Master receive ACK from KX023. Master Send DATA to KX023. 

4. The KX023 Return ACK. ,and Waiting to receive Stop condition (P) from Master.
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Reading from a KX023 8-bit Register

1. The Master first transmits a start condition (S) and the appropriate Slave Address (SAD) 

with the LSB set at ‘0’ to write. The KX023 return ACK.

2 The KX023 acknowledges and the Master transmits the 8-bit RA of the register it wants to

read.

3. The KX023 again acknowledges, and the Master transmits a repeated start condition (Sr).

4. After the repeated start condition, the Master addresses the KX023 with a ‘1’ in 

the LSB (SAD+R) to read.

5. The KX023 acknowledges and transmits the data from the requested register. 

6. The Master does not acknowledge (NACK) it received the transmitted data

, and transmits a stop condition to end the data transfer. 
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KX023 Embedded Registers 

The KX023 has 57 embedded 8-bit registers that are accessible by the user.

XHPL,XHPH,YHPL,YHPH,ZHPL,ZHPH high pass filter accelerometer output.

Data is updated at the ODR frequency determined by OWUF in CNTL3.
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KX023 Embedded Registers 

XOUTL,XOUTH,YOUTL,YOUTH,ZOUTL,ZOUTH  accelerometer output .

Data is updated at the ODR frequency determined by OSA in ODCNTL.
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KX023 Embedded Registers 

COTR  This register can be used to verify proper integrated circuit functionality. 

It always has a byte value of 0x55h

WHO_AM_I  This register can be used for supplier recognition, as it can be factory 

written to a known byte value.  The default value is 0x15h.  
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Initial KX023 (kx023.c)
Enable Out SDA ,SCL

0x7F -> 0x00 Clear 

Buffer Read

CNTL2 -> 0x00 Clear 

Control Register

CNTL2 -> 0x80 Set 

Software reset -> no 

action

Self-test 

Read address COTR (0x0C) -> return 0x55 

Read address WHO_AM_I (0x0F) -> return 0x15
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Read KX023 (kx023.c)
Send Start

Send Address KX023

+ logic 0 for write

Send Address

Start I2C Repeat

Send Address KX023

+ logic 1 for read

Read data

Send NACK and Stop bit
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Write KX023 (kx023.c)

Send Start

Send Address KX023

+ logic 0 for write

Send Address

Send data

Send Stop bit
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MulRead KX023 (kx023.c)

Start I2C

Send Address KX023

Send Address

Start I2C Repeat

Send Address KX023 + Read

Read data from KX023

Send Stop
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Mulwrite KX023 (kx023.c)

Start I2C

Send Address KX023

Send Address

Send data

Send Stop
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KX023 On Off (kx023.c)

KX023 On

Pull – up

SDA Enable Output

SCL Enable Output

KX023 Off

Not Pull – up
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Read Acceleration (kx023.c)

MulRead Address 00 – 0B

XHP_dec = <Acc_Read[1]><Acc_Read[0]>

YHP_dec = <Acc_Read[3]><Acc_Read[2]>

ZHP_dec = <Acc_Read[5]><Acc_Read[4]>

XOUT_dec = <Acc_Read[7]><Acc_Read[6]>

YOUT_dec = <Acc_Read[9]><Acc_Read[8]>

ZOUT_dec = <Acc_Read[11]><Acc_Read[10]>

XHP_G = XHP_dec*G_ratio

…

XOUT_G = XOUT_dec*G_ratio

…
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Concept

S A

LAPIS

62Q1367

XHP,YHP,ZHP  < 0,1 >< decimal ><decimal>
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KX023_Float_to_Char (uart0.c) Example
Value of KX023 (XOUT_G) = -0.1227
1. XHP_G_float = -0.1227
2. XHP_G_float = 0.1227
3. XHP_G_int = 0x00
4. XHP_G_Char = 0x80
5. XHP_G_point = (0.1227 – 0)*10000 = 1227
6. XHP_G_Point_Char_High = 0x1227 & 0xFF00

= 0x1200
= 0x1200 >> 8 = 0x0012

7. XHP_G_Point_Char_Low = 0x1227 & 0x00FF
= 0x0027

1

2
3
4

5
6
7
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KX023_Float_to_Char (uart0.c)

1

2
3

4
5
6

Example
Value of KX023 (YOUT_G) = 0.5325
1. YHP_G_float = 0.5325
2. YHP_G_int = 0
3. YHP_G_Char = 0x00
4. YHP_G_point = (0.5325 – 0)*10000 = 5325
5. YHP_G_Point_Char_High = 0x5325 & 0xFF00

= 0x5300
= 0x5300 >> 8 = 0x0053

6. YHP_G_Point_Char_Low = 0x5325 & 0x00FF
= 0x0025
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KX023_Float_to_Char (uart0.c)

1

2
3
4

5
6
7

Example
Value of KX023 (ZOUT_G) = -0.0827
1. ZHP_G_float = -0.0827
2. ZHP_G_float = 0.0827
3. ZHP_G_int = 0x00
4. ZHP_G_Char = 0x80
5. ZHP_G_point = (0.0827 – 0)*10000 = 827
6. ZHP_G_Point_Char_High = 0x0827 & 0xFF00

= 0x0800
= 0x0800 >> 8 = 0x0008

7. ZHP_G_Point_Char_Low = 0x0827 & 0x00FF
= 0x0027
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KX023_Float_to_Char (uart0.c) Example
UART00_TX_Buf[0] = 0x80
UART00_TX_Buf[1] = 0x12
UART00_TX_Buf[2] = 0x27
UART00_TX_Buf[3] = 0x00
UART00_TX_Buf[4] = 0x53
UART00_TX_Buf[5] = 0x25
UART00_TX_Buf[6] = 0x80
UART00_TX_Buf[7] = 0x08
UART00_TX_Buf[8] = 0x27
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Using the application

Step 1  Connect MCU Board with Bluetooth
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Using the application

Step 2  Open application and click “Bluetooth Check”
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Using the application

Step 3  Choose device and connect
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Step 4  After connected this app Show button to choose.

Choose “Accelerometer : KX023”
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Using the application

Step  5 After Choose this app show Signal graph of KX023.
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