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ES-ICD-V1 Reference board
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ES-ICD-V1 Reference board
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ES-ICD-V1 Reference board
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Connection between ES-ICD-V1 and Sensor Shield.
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Sensor Board

Temperature Sensor (BD1020)
[ADC]

Ambient Light Sensor (BH1680)
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Accelerometer Sensor (KX023)
[12C]

L Back to }
Overview

© 2017 ROHM Semiconductor (Thailand) Co., Ltd. PIChet Srlphomma pIChet@ eSCOth P.10

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



Workshop_Training_LAPIS_2020.pptx#2. PowerPoint Presentation

LEXIDE-ul6 (Eclipse base IDE)
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LEXIDE-ul6 (Eclipse base IDE)

a-. Open Program LEXIDE -U16

LESOIDNE ALRNS)

When clicked, the following workspace setting dialog box
will be output. Set a path to workspace at [Workspace].
After that Click [Launch].

[ Eclipse Launcher

Select a directory as workspace

LEXIDE-U16 uses the workspace directary to store its preferences and development artifacts.

o]l ETo-oIlC Users\ pichet!lexid e\ Test ™~ Browse...

[] Use this as the default and do not ask again

» Recent Workspaces
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LEXIDE-ul6 (Eclipse base IDE)

EREsEsEac ROHM GROUP
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The first window after
opening the program
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LEXIDE-ul6 (Eclipse base IDE)

T e
g T ROHM GROUP
mmmmmmmmmmmmm

Click the button in the upper right T to display the [Open Perspective]
dialog. Select [C/C++] and Click [OK].

File Edit N

wl
e avigate Search Projec v
Clh= [ AA-EURA- A SRS A Quick A oYl
i Project Explorer &2 B%|le =0 - n
R/
4% Debug
(@ Planning
{HRemote System Explorer
[Z5Resource (default)
&0 Team Synchronizing
& Outline 2 ask Lis
An outline is not available.
e
£ Tasks 2 =g
0items
T D pt Resource Path Location Typ:
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The Perspective setto [C/ C ++].

V¥ Test - LEXIDE-U16

File Edit Source Refactor Navigate Search Project Run LAPIS Window Help
(i | B v @vESvEvGv v BN B YOvYRvOIE v v il v ¢ >y |Quick Access|:| 88 | By B8

Ie Project Explorer 22 B®|s T=0 = O & Outline 22 Task | e gets < O

An outline is not available.

{2l Problems 22 ks € = roperti wle ve=0
0items
Description Resource Path Location Type
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LEXIDE-ul6 (Eclipse base IDE)

To create a project A
From the menu, select [File] > [New] > [C/C++ Project]
to open the [New C/C++ Project] dialog box.

IV Test - LEXIDE-U16
File Edit Source Refactor MNavigate Search Project Run LAPIS Window Help

New Alt+Shift+N > [E9 Makefile Project with Existing Code [, n - -
Open File... €] C/C++ Project
. Open Projects from File System... T3 Project.
T Ctrl+W Convert to a C/C++ Project (Adds C/C++ Nature)
Close A Cirl+Shifisw B9 Source Folder
(% Folder
Save CUl+S & Source File
ST _ [i7 Header File
Save A Ctrl+Shift+5 [ File from Template
Revert @ Class
Move... O Task
Rename... F2 % Other.. Ctrl+N
& Refresh F5
Convert Line Delimiters To >
Print... Ctrl+P
i Import...
i Export..
Properties Alt+Enter
Switch Workspace >
Restart
Exit
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LEXIDE-ul6 (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.

Y New C/C++ Project

Templates for New C/C+ + Project

@ C Managed Build

A C Project build using the COT's managed build system.

_ C++ Managed Build
\@‘ A C++ Project butld using the COT's managed build system.

(Experimental) Create a new project that builds with
the'make’ build tool using COT's new Core Build System.

_\@ Makefile Project

® < Back Next = Finish Cancel
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Choose file system: [default

Project type:

C Project ]_;;C
Create C project of selected type e |
Project name: Project_[}'l|
Use default location
Location: | C\Users\pichet\lexide\Test\Project_01 Browse...

Toolchains:

~ (= Executable
® Empty Project
~ = Executable (LAPIS)
® Empty Project
(= Shared Library
(= Static Library
(= Makefile project

LAPIS U8/U16 Toolchain

Show project types and toolchains only if they are supported on the platform

® < Back

Finish Cancel

© 2017 ROHM Semiconductor (Thailand) Co., Ltd.
© 2017 LAPIS Semiconductor Co., Ltd. All rights reserved

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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LEXIDE-ul6 (Eclipse base IDE)

o Click [Next].

Select Configurations "

Select platforms and configurations you wish to deploy on e |

Project type: Executable (LAPIS)
Toolchains: LAPIS U8/U16 Toolchain
Configurations:

i Debug Select all

) Release
Deselect all

Advanced settings...

Use "Advanced settings” button to edit project’s properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.

® < Back Finish Cancel
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LEXIDE-ul6 (Eclipse base IDE)

Select U8/U16 Device Click [Next] to open the
Select target device you want to use [Se|eCt U8/U 16 DeVICE] page
Target MCU

Category: ML62Q1000 ~
Group: ML62Q1300 -~

LSI: MLE21367

Toolchain
Always use the latest Toolchain

Yersion; (W2 01 00

¥l
® < Back Next = Cancel
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LEXIDE-ul6 (Eclipse base IDE)
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Click [Finish] to exit the project wizard and
check that the project has been created.

1Y Test - LEXIDE-U16
File Edit Source Refactor Navigate Search Project Run LAPIS Window Help
v DN vOrRvi®ES § il vilvr U

=g

-

5 | BvRv@a@veEvéEvey
& Project Explorer &2 B%| s
v 5 Project 01
~ & Includes

(® C:;/U8Dev/BuildTools/V2_01_00/Inc

& C/U8Dev/Inc
v [8 ML621367.ASM

© $$brk_reset

@ §Serror

® $$start_up

© $begin

= _init_end

© _init_loop

@ _init_loop2

® _loop_by_byte

® _near_ram_loop

© _skip

2! Problems %2
0 items
Resource Path Location

Description Type

& Project 01

Pichet Sriphomma pichet@es.co.th
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LEXIDE-ul6 (Eclipse base IDE)

add a new source file. Right -click on a project folder and select [New]
> [Source File].

[V Test - LEXIDE-U16
File Edit Source Refactor Mavigate Search Project Run LAPIS Window Help

MNew Alt+5hift+N > Makefile Project with Existing Code f " -
Open File... C/C++ Project
[, Open Projects from File System... 9 Project.
Tz Ctrl+W Convert to a C/C++ Project (Adds C/C++ Nature)
Close All Ctrl+Shifts\w &9 Source Folder
% Folder
Save Ctrl+5 ¢ Source File
Save As.. ) [87 Header File
Save All Ctrl+5Shift+5 [% File from Template
Revert @ Class
Move... & Task
Rename... F2 % Other. Ctri+N
&1 Refresh F5
Convert Line Delimiters To >
Print... Ctrl+P
i Import...
3 Export...
Properties Alt+Enter
Switch Workspace >
Restart
Exit
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The [New Source File] dialog box will be opened.

—main.c ° S

entered to

t he

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

After that, click [Finish] to add the entered source file to the project.

IV New Source File

[ Sour ce

fil el

Source File
Create a new source file.

Source folder: | Project_01 |

Source file: | main.c| |

Template: Default C source template o Configure...
@ | Finish |

© 2017 ROHM Semiconductor (Thailand) Co., Ltd.
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LEXIDE-ul6 (Eclipse base IDE)

T

Code Training Lapis - Project_01/main.c - LEXIDE-U16
File Edit Source Refactor Navigate Search Project Run LAPIS Window Help

NG P-4 - B @ - BNE S~ k-0 - UrdS I do RO H -G D
Et5 Project Explorer &2 ESle Y= 0 Rmancx
« & Project 01 =[x
v il Includes * main.c
¥
> (B C;/U8Dev/BuildTools/V2_01_00/Inc
- -7 * Created on: 24 n.w. 2563
> (= C/UsDev/Inc .

s e Author: pichet
? main.c *:/
~ [8 ML621367.A5M

=2 $Sbrk_reset

= $Serror

= $Sstart_up

= $begin

= _jnit_end

= _init_loop

= _init_loop2

= _ loop_by_byte
= _ near_ram_loop
= _skip

*! Problems | Tasks B Console 2 Properties

Mo consoles to display at this time.

© 2017 ROHM Semiconductor (Thailand) Co., Lt Pichet Sriphomma pichet@es.co.th P.24
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LEXIDE-ul6 (Eclipse base IDE)

Next, create a main functmang®°entry
After that click Save Iﬁ]

Y Code Training Lapis - Project_01/main.c - LEXIDE-U16

File Edit Source Refactor MNavigate Search Project Run LAPIS Window Help
wil | B~ R~ B @ BN E@ @@ i O Qv ®S &V ~vide BETE T
ES|® Y28 [dmanc
v = Project_01 o [*
v [l Includes * main.c

*
(= C:/u8Dev/BuildTools/V2_01_00/Inc
- * (Created on: 24 n.w. 2563

(2 C/ugDev/Inc * Author: pichet
= Debug %/

[g main.c
~ [§ ML621367.ASM
= $%brk reset
= $$error
® $Sstart_up
= $beqgin
= _init_end

5 Project Explorer &2

“void main(void)

{
while(1)

= _init_loop

= _init_loop?2

= _ loop_by_byte
= _ near_ram_loop
= _skip

© 2017 ROHM Semiconductor (Thailand) Co., Ltd. PIChet Srlphomma pIChet@ eSCOth P.25
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LEXIDE-ul6 (Eclipse base IDE)

'Y code Training Lapis - Project_01/main.c - LEXIDE-U16

File Edit Source Refactor Navigate Search Project Run LAPIS Window Help

Right -click on a project folder

Nl g B~ RA - B @~ Binig-~Bvr@vi~vOrQri®™®o 5~ 4
5 Project Explorer 2 ES|l® Y= 0 [@mainc 2 and SE|eCt [BU||d PI‘OjeCt] to
v 1% Projec ~° -
) N > 1
viind W start the build process.
B¢ Go Into
(= Open in New Window 24 :]‘J; 2563
= Det Show in Local Terminal ¥ RAChEL
@ mai g Copy Ctrl+C
v 8 MLt Paste Ctrl+V
© ¢ % Delete Delete
e ¢ Remaove from Context Ctrl+Alt+Shift+Down
e Source >
= i Move..
e | Rename... F2
=
T pa Import..
=
71 Export..
2 o
=N Clean and Build Project
e Build Project

Clean Project

2] Refresh F5
Close Project
Close Unrelated Projects

Build Configurations >
Build Targets >
Index >
Show in Remote Systems view Console 2 e
Run As >
t_01]
Debug As >
Profile As >
Team >
© 2017 ROHM Semiconductor (Thaland) Co.,Lid Pichet Sriphomma pichet@es.co.th P. 26
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Code Training Lapis - Project_01/main.c - LEXIDE-U16
File Edit Source Refactor Mavigate Search Project Run LAPIS Window Help
Amil g | SR v@i@ viBiNig-&vd~vE~vi~v0O-Q
=]

Gl e Y= 8 [@mainc®

~ £ Project_01 8 /*

&5 Project Explorer &

v@@gv ]

When the build succeeds
, an ABS file is generated.

v ! Includes
> (& C/U8Dev/BuildTools/V2_01_00/Inc
> (= C/UsDev/Inc
~ (= Debug
> I8 main.asm
main.obj
= main.prn
L@ makefile
ML621367.0bj
= ML621367.prn
L@ objects.mk
=l Project_01.abs
=/ Project_01.map
L@ sources.mk
L@ subdir.mk
> g mainc
~ [8 ML621367.ASM
= $%brk_reset
= $Serror
= $$start_up
= $begin
= _ jnit_end
= _init_loop
= _init_loop2
= _ loop_by_byte
= _ near_ram_loop
= _skip

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

* main.c
=

* Created on: 24 a.w. 2563

* Author: pichet
*/
- void main(void)
{
while(1)
{
¥
3
Problems | Ta Console & Properties

CDT Build Console [ - 01]

17:35:58 *¥*%
make all
make: Nothing to'

mental Build of configuration Det
e done for 'all’.

17:35:58 Build Finished (took 234ms)

Pichet Sriphomma pichet@es.co.th
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rce file/main.c - LEXIDE-U16

Search Project Run LAPIS Window Help After that Click LAPIS and
‘N @ v & v & v Debugger(TU8)  |q +: vil v §
iwig v 6 [ via “-@®e9~ " Choose Debugger (DTU 8)

LCD Image Toaol {LcdAtUS)
[ HEX Converter (HTUS) B.h  ldi2cc
[ Flash Writer (MWU16)

[€ adc.c [€ main.c

Stack Calculator (SCU16)

~int main( void )

{ E¥ pus

unsigned int i; File Edit View Run Tool Window Help

wRE EE L. nro B © deoBEET ME @

Sending data...

© 2017 ROHM Semiconductor (Thailand) Co,, Ltd. Pichet Sriphomma pichet@es.co.th P.28
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LEXIDE-ul6 (Eclipse base IDE)

File Edit View Run Tool Window Help

Line BP IE Address

00001 /=

00002 * main.c

00003 *

00004 * (Created on: 24 j.%. 2563
Q0005 * Author: pichet
00006 wf

00007

Q00008 void main(wvoid)

00009 {

oo010 _| _| 0:00BOH while (1)

00011 {

00012

00013 }

ooo14 _| _| 0:00BBH }

Q0013
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LEXIDE-ul6 (Eclipse base IDE)

=5 DTUS - main.c

File Edit View Run Tool Window Help
weMN B, PP ES S JsaEEERE D ¥

Click Run program

* main.c

00003 *

00004 * Created on: 24 ;.%. 2563
Qaoos = Author: pichet
00006 *f

00007

0Qoos volid main (void)

oooose {

opoolo _| _l 0:00BOH while (1)

00011 {

ooolz

00013 ¥

-l | o:00B8H }

Back to
Overview
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S-TERM Install

ROHM GROUP
SEMICONDUCTOR

S-TERM v30_setup  Double Click File f5-TERM_v30_setupd

InstallShield Wizard

After that Appear
Preparing to Install... i .

new window
S-TERM v3.0 Setup is preparing the InstaliShield Wizard,
which will guide you through the program setup process.
Please wait.
Decompressing: S-TERM v3.0.msi
[E——

Cancel
© 2017 ROHM Semiconductor (Thailand) Co., Lt Pichet Sriphomma pichet@es.co.th P.31
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S-TERM Install

i S-TERM v3.0 - InstallShield Wizard

Welcome to the InstallShield Wizard for .
S-TERM v3.0 Click Next >

The InstallShield(R) Wizard will install S-TERM v3.0 on your
computer. To continue, click Next.

WARNING: This program is protected by copyright law and
international treaties.
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S-TERM Install

|:——' S-TERM v3.0 - InstallShield Wizard

Customer Information

Click Next >

Please enter your information.

User Name:

3

Organization:

InstallShield

= Back MNext = Cancel
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S-TERM Install

ROHM GROUP

" LAPIS

SEMICONDUCTOR

]

i.:j—' S-TERM v3.0 - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.

the wizard.

InstallShield

If you want to review or change any of your installation settings, click Back. Click Cancel to exit

< Back

& nstall

Cancel

© 2017 ROHM Semiconductor (Thailand) Co., Ltd.
© 2017 LAPIS Semiconductor Co., Ltd. All rights reserved
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S-TERM Install

|ﬂ S-TERM v3.0 - InstallShield Wizard

Installing S-TERM v3.0

The program features you selected are being installed.

Please wait while the InstallShield Wizard installs S-TERM v3.0. This may take W .t f I t | I
several minutes. al O r nS a

Status:

Writing system registry values

InstallShield

ji& S-TERM v3.0 - InstallShield Wizard

InstallShield Wizard Completed

Click Finish

The InstallShield Wizard has successfully installed S-TERM v3.0.
Click Finish to exit the wizard.

[] Launch S-TERM v3.0

© 2017 ROHM Semiconductor (Thailand) Co., Lt Pichet Sriphomma pichet@es.co.th P.35
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S-TERM
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| Bluetooth Devices

@ S Before launching the program S-TERM.
- . Must connect device.
© Vv ¥  Open Bluetooth & other devices

| : -
ﬁ ﬂ = | + s7% [

A o7 dx ENG 930 E
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S-TERM
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Click Add Bluetooth or other device

Settings

o]

Home

I Find a setting

Devices

| %

=]
0

=]

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

Bluetooth & other devices

Printers & scanners

Mouse

Touchpad

Typing

Pen & Windows Ink

AutoPlay

usB

Bluetooth & other devices

Add Bluetooth or other devi
+
Bluetooth
@ o

Now discoverable as “PICHET"

Mouse, keyboard, & pen
O lenovo USB Optical Mouse

Other devices
m EPSON L1210 Series @ RDServer

Show notifications to connect using Swift Pair

When selected, you can connect to supported Bluetooth devices quickly

when they're close by and in pairing mode.

D Download over metered connections

To help prevent extra charges, keep this off so device software (drivers,

info, and apps) for new devices won't download while you're on
metered Internet connections.

Pichet Sriphomma pichet@es.co.th

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

Turn on Bluetooth even faster

To turn Bluetooth on or off without
opening Settings, open action center
and select the Bluetooth icon.

Related settings

Devices and printers
Sound settings

Display settings

More Bluetooth options

Send or receive files via Bluetooth

Have a question?

Fixing Bluetooth connections
Reinstalling Bluetooth drivers

Sharing files over Bluetooth

@ Gethelp
& Give feedback

P. 37
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S-TERM

Click Bluetooth and select device

Add a device Add a device

Add a device Add a device

Choose the kind of device you want to add. Make sure your device is turned on and discoverable. Select a device below to
connect.

Bluetooth ~
Mice, keyboards, pens, or audio and other kinds of Bluetooth devices E: HEINNZ-ASUS

. Wireless display or dock D Mi Phone

Wireless monitors, TVs, or PCs that use Miracast, or wireless docks

D POCOPHONE
+ Everything else

Xbox controllers with Wireless Adapter, DLNA, and more

E; ES BT003

© 2017 ROHM Semiconductor (Thailand) Co., Ltd. PIChet S”phomma pIChet@ eSCOth P.38
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S-TERM

Wait for connecting..

Add a device Add a device

Add a device

Make sure your device is turned on and discoverable. Select a device below to
connect.

Your device is ready to go!

I:;l ES_BT003

E;l HEINNZ-ASUS Paired

D Mi Phone

POCOPHONE

ES_BT003

Connecting

Cancel
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S-TERM

Show device connected

Settings = X
@ Home Bluetooth & other devices
: R Turn on Bluetooth even faster
Find a setting bl :
| | e Add Bluetooth or other device To turn Bluetooth on or off without
A opening Settings, open action center
el and select the Bluetooth icon.
Bluetooth
I Eg Bluetooth & other devices @ o
Related settings
& Printers & scanners Now discoverable as "PICHET' Devicss and piviters
O Mouse Sound settings
Mouse, keyboard, & pen
Display settings
O Touchpad O lenovo USB Optical Mouse Py 9
More Bluetooth options
Typing

Send or receive files via Bluetooth

P Pon BLWIIOWE Tk Other devices

E EPSON L210 Series @ RDServer )
Have a question?

(®) AutoPlay
Fixing Bluetooth connections
ES_BT003
fi use Paired Reinstalling Bluetooth drivers
Sharing files over Bluetooth

Show notifications to connect using Swift Pair
@ Get help

When selected, you can connect to supported Bluetooth devices quickly
& Give feedback

when they're close by and in pairing mode.

D Download over metered connections
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S-TERM

Open Program S-TERM

[ S-TERM v3.0 - X

File Mode Option

Compott || & Baudrate - [1200 Databt : [8 v Stopbit : [1 , Party : [None ~ en port
F=1

how
View : |Ascii “| Newlineat: [cr | (O Zhomron®

‘ Rx 0| Reset |Tx 0| Reset Send type : |Ascii v SendEnd: [Jcr [JLF []ETX ‘ [ Show macro

For clear console Press key 'Fi1' in console or press button 'Clear console’ >> Clear

Data send : | Send Data

S-TERM v3.0 Disconnected \DCD[UH RX(2) \Tx(a: DTR(4) DSR[E}”RTS[?', |CIS(B) R1(9) | www.silaresearch.com
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S-TERM

= S-TERM v3.0

File Mode Option

Comport : a Baudrate : SeIeCt Comport
Tx: l:l Reset ‘ View : |Asci

5

Console
B S-TERM v3.0
File Mode Option

Comport : |E a Baudrate : |[E lv Databit: |8 | Select BaUd rate .

e I T e B This workshop select 9600.

Rx : |:| Reset

Console
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S-TERM

FEH ROHM GROUP
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Baudrate : Data bit : |8 v Stop bit : II

0 | Reset View : | New line at :

Ascii

Hex
Ascii + Hex

= S-TERM v3.0

. File | Mode Option

|ﬂ Open port F2 |
Close port F3

0| Reset View : |Ascii

Send file F4
B savetofile ctri+s

B Exit Ctrl+End
Console

© 2017 ROHM Semiconductor (Thailand) Co., Ltd.
© 2017 LAPIS Semiconductor Co., Ltd. All rights reserved

Select view type.
This workshop select Ascii.

Click File and select Open port.

[ Back to
Overview

|

Pichet Sriphomma pichet@es.co.th
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FHH ROHM GROUP
SEMICONDUCTOR

Application

Using the application

Step 1 Connect MCU Board with Bluetooth

¥k ¥ N 0a% @ 1797 L. %0 F N 4% 17:17 w.
€ vaws @ : € uays 9 :
‘e @ e ®
aunsali {owle )

aunsalidueud

‘J:[ ES_BT003 #D ES_BT003 o

% 57:20.DD:93:24:26 S

% 57:20:DD:93:24:26
. HUAWEI Mate 20 neung

. HUAWEI Mate 20 neung
L1 PARISA

L[] PARISA
p < 6E:05:5A:A2:B8:67

%  6E:05:5A:A2:B8:67
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Application

Using the application

Step 2 Open application and click 0

M > 40 1 94% @ 17:19 u.

ES

# BLUETOOTH CHECK
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Application

Using the application

Step 3 Choose device and connect

94% 0 17:19 u.

BLUETOOTH CHECK

ES_BT003
A4:CF:12:18:76:66
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Application

Using the application

Step 4 After connected this app Show button to choose

20 F 94% W 17:19 u.

TEMPERATURE: BD1020

AMBIENT LIGHT: BH1680

ACCELEROMETER: KX023

L Back to }
Overview
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SEMICONDUCTOR

SEMICONDUCTOR

LAPIS MCU Workshop Training
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Chapter 1 GPIO

a-' Open Program LEXIDE -U16

LESOIDNE ALRNS)

When clicked, the following workspace setting dialog box
will be output. Set a path to workspace at [Workspace].
After that Click [Launch].

[ Eclipse Launcher

Select a directory as workspace (
LEXIDE-U16 uses the workspace directory to store its preferences and development artifacts. L
Workspace: | C\Users\pichet\lexide\Code Training Lapis v‘ | Browse... |

[ ] Use this as the default and do not ask again

» Recent Workspaces

Launch Cancel
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The first window after
opening the program

0 e selected
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Chapter 1 GPIO

SiEEint ROHM GROUP
SEMICONDUCTOR

Click the button in the upper right E to display the [Open Perspective]
dialog. Select [C/C++] and Click [OK].

R/

4% Debug

(@ Plannin, g

{HRemote System Explorer
[Z5Resource (default)

&0 Team Synchronizing

S¢ Qutline 2

An outline is not available.

¥ Tasks 2 ¥|l® v=0
0items
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Chapter 1 GPIO

The Perspective setto [C/ C ++].

[V Test - LEXIDE-U16

File Edit Source Refactor Navigate Search Project Run LAPIS Window Help
(i | - v@vevdvG v v ENHBEYOvQR_y SNC I - vt v v Quick Access| | &8 | B |6

Ie Project Explorer 22 B®|s T=0 = O & Outline 22 Task e gets < O

An outline is not available.

{21 Problems 23 ks € = i wle ve=0
0items
Description Resource Path Location Type
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Chapter 1 GPIO
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Import Project

[V Test - LEXIDE-U16

File Edit Source Refactor Navigate Search Project Run LAPIS Window Help nght-CIICk on prOJeCt Explorer
N vl 88 @vBiNigva~y v @ viE it Qv and select Import.

25 Project Explorer 2 =

New >

Import...
Export...

Refresh F5

L. &

L‘;
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Chapter 1 GPIO

Import Project

Select General and choose

Select ' E . - . .
Xisting Projects into
Create new projects from an archive file or directory. H g J .
Workspace. Click Next.

» Import

Select an import wizard:

type filter text

~ [= General -~

& Archive File
=% Existing Projects into Workspace-
4 File System
1 Preferences
3 Projects from Folder or Archive

= CfC++

= Install

= LAPIS W

@ < Back Finish Cancel
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Import Project

[ Import

LEXIDE up the new window.
Click Browse.. at Select root directory.

Import Projects —
Select a directory to search for existing Eclipse projects. Choose —Chapter 1 G P I OO in
® Select root directory | [ trowses Folder window.
(O Select archive file: Browse...
Projects: Browse For Folder
Select All Select root directory of the projects to import
Deselect All
Refresh 1 m= Contacts ~
I Desktop
Iﬂ Documents
¥ Downloads
, Favorites
v lexide
Options v Code Training Lapis
[] Search for nested projects ‘metadata
["] Copy projects into workspace v Chapter 1 GPIO
[[] Hide projects that already exist in the workspace [ settings
i Debug
Working sets 1 .
i source files
["] Add project to working sets New... Chapter 2 UART
Working sets: Select.. 1 Chapter 3 ADC
Chapter 4 12C
. W
I
Eolder: Chapter 1 GPIO
@ < Back Next = Finish Cancel Make New Folder Cancel
T
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Chapter 1 GPIO
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Import Project

b Import
Import Projects B
Select a directory to search for existing Eclipse projects. A
(@ Select root directory: | C\Users\pichet\lexide\Code Training Lapis\Chapte V| Browse...
(O Select archive file: Browse...
Projects:
Chapter 1 GPIO (C\Users\pichet\lexide\Code Training Lapis\Chapter 1 GP| Select All
Deselect All
Refresh
< >
Options
[]Search for nested projects
[] Copy projects into workspace
[[]Hide projects that already exist in the workspace
Working sets
[[] Add project to working sets New...
Working sets: Select...
® < Back Next > Cancel

© 2017 ROHM Semiconductor (Thailand) Co., Ltd.
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After choosing Project Click Finish.
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Import Project

Then appear the project on
Run LAPIS Window Help Project Explorer_

[V Test - LEXIDE-U16
File Edit Source Refactor MNavigate Search Project

Je R - TR -EANT RN R RN R TS R
& Project Explorer &3 - g
ES|e ~
~ 15 Chapter 1 GPIO
wil Includes
= Debug

= source files

(5] ML621367.A5M ‘

Pichet Sriphomma pichet@es.co.th P. 59
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Check Device

|'Y code Training Lapis - LEXIDE-U16

File Edit Source Refactor Navigate Search Project Run LAPIS Window Hel

‘M [ By R rGiEvard-@riErO0Or_ri®me 5

5 Project Explorer & BES|e =0

~ 1% Chapter 1 G

& Includes New ’
= Debug Go Into
~ = source fili Open in New Window

[ BlinkLE Show in Local Terminal >
& FIlnkL[ B Copy Ctrl+C
i ?rq,ter Paste Ctrl+V
[H |rq‘r1 Delete Delete
kg mainc Remove from Context Ctrl+Alt+Shift+Down
[H rdwr_n Source 5
[ reset_c Move...
[9) reset.c Rename... F2
[H reseth
[ sysdefi &1 Import..
[H SysFlag & Export..
g time_d Clean and Build Project
[H time_d Build Project
[g timer0 Clean Project
[ Timer( &7 Refresh F5

[€ VIS.c Close Project
[ VLS.h Close Unrelated Projects
wdte Build Configurations
[H wdth :
Build Targets
[8 ML62136

Index

Show in Remote Systems view

Run As

Debug As

Profile As

Team

Compare With

Restare from Local History...
#’ Run C/C++ Code Analysis

Configure

Properties

> plo

(=]
= m

v
=

et:

Alt+Enter

TSy To-buTTo-TITrsen. (1

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

Right -click on a project folder
and select [Properties] .
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Chapter 1 GPIO

Select Device

D Properties for Chapter 1 GPIO

type filter text LEXIDE-U16 Settings G-
Resource .
Choose LEXIDE -U16 Settings
~ C/C++ Build Category: | ML62Q1000 ~
Build Variables Groors ML62Q1300 -
Environment
Logaing LSl: ML621367 ~
Settings Toolchain

Tool Chain Editor
C/C++ General
LEXIDE-U16 Settings Version: (M2.01.00
Project References
Run/Debug Settings
Task Repository
WikiText

Always use the latest Toolchain

Restore Defaults Apply

® Apply and Close Cancel

Pichet Sriphomma pichet@es.co.th
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Build Project

|V code Training Lapis - LEXIDE-U16
File Edit Source Refactor Navigate Search Project Run LAPIS Window Help
Al | B> R vBiE-E [y @r O rQuvi®SE & v

5 Project Explorer &2 B%|s =0
w % Chapter 1 =M
& Include R g
& Debug Go Into
(= source Open in New Window
8 ML621: Show in Local Terminal 2

E Copy Ctrl+C
Paste Ctrl+V
Delete Delete
Remove from Context Ctrl+Alt+Shift+Down

®

Source >
Mave...
Rename... F2

Import...
Export...

GE

Clean and Build Project

Build Project

Clean Project

Refresh F5
Close Project

Close Unrelated Projects

Build Configurations >
Build Targets >
Index >

Show in Remote Systems view
Run As

Debug As

Profile As

Team

S I,

Compare With

Restore from Local History... an
#* Run C/C++ Code Analysis

Configure >

Properties Alt+Enter

Right -click on a project folder
and select [Build Project] to
start the build process.
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Chapter 1 GPIO

Build Project

| 'Y Code Training Lapis - LEXIDE-U16

File Edit Source Refactor Mavigate Search Project Run LAPIS Window Help

M vHE| 8- R B E O Gv b O - Qvi®E FviRE @ iBin: When the build succeeds

It Project Explorer Kl v=0O . .
© §5 Crapter 1 GO , an ABS file is generated.
& Includes
~ (= Debug
= source files
=l Chapter 1 GPIO.abs
=l Chapter 1 GPIO.map
& makefile
ML621367.0bj
= ML621367.prn
|» objects.mk
|® sources.mk
L subdir.mk
= source files
[S ML621367.ASM

Problems Tasks & Console = Properties
CDT Build Console [Chapter 1 GPIO]

Allocating segments...
Writing fixed data...

Absfile: Chapter 1 GPIO.abs
Mapfile: Chapter 1 GPIO.map

Total ROM usage = 9O7F2 (2034)
Total RAM usage = 80416  (1046)

Linkage completed.
'Finished building target: Chapter 1 GPIO.abs”

16:38:25 Build Finished (took 2s.694ms)
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Chapter 1 GPIO
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—_____Initial MCU_
( Start ) System Clock » TimerQ_Interrupt
v E v E v
Initial MCU g Initial Port | Scantime = 1
v | v |
iti . | Initial Timer0 [—
Initial LED . 1 Countto5999
Display Delay
Delay Time_Count ++
Scantime = 0
v v Time_Count
Display ——»! LEDon L >=400 i
| N o |
v L Time_Count =0 !
| LEDoff TimerLED=0 | | ! TimerLED = 1 |
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INTRODUCTION : LAPIS ML62Q1367

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 =1.6t0 5.5V

- Operating temperature: -40to +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

© 2017 ROHM Semiconductor (Thailand) Co., Lt Pichet Sriphomma pichet@es.co.th P. 65
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INTRODUCTION

: LAPIS ML62Q1367

ROHM GROUP

s

SEMICONDUCTOR

Table 1-1 ML62Q1300 Group Product List

© 2017 ROHM Semiconductor (Thailand) Co., Ltd.
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Sealicti Data Data 16pin 20pin 24pin 32pin
memory memory - SSOP16 TSSOP20 WQFN24 TQFP32
WQFN16 WQFN32
64Kbyte - - ML62Q1347 | ML62Q1367
48Kbyte 4Kbyte — — ML62Q1346 | ML62Q1366
32Kbyte 2Kbyte - — ML62Q1345 | ML62Q1365
32Kbyte ML62Q1325 | ML62Q1335 - -
24Kbyte 2Kbyte ML62Q1324 | ML62Q1334 - —
16Kbyte ML62Q1323 | ML62Q1333 — -
Pichet Sriphomma pichet@es.co.th

P. 66




INTRODUCTION : LAPIS ML62Q1367

SiEEint ROHM GROUP
SEMICONDUCTOR

Table 1-4 Main Function List

Pin Interrupt Timer Serial Analog
mn
=
&
I_ —
o 3 g
g— C - wm
< P O §
= 31328 >
Part number K -~ |9 || ” |G 5
Py - 2 lo|5| |3 3
® | 2| m = || | % > | @
8 s 3|8 || @|5|2|8|3|5|8|¢8
- 8l 2| 3|5 3 3 | = | ® o | 3| =
By = p— [} = 0] 3 = _— 2 (] o Q
- - 22| 2|5/ 2|2|8 5|9|g|%|>
83| o | 2|3 |38| 3 |2|g|g|8|2 |88
° | B | 3 s |2 | 3 || 3 |e|a|2 |2 |8 |=]|32
2133 |<s|s|w|8|53| 2 |2|2 8|8 |s|3|%
8/8|8|o0|S|¢&|-|a| X |g|8|S|8 8|2 |8
c c 5 a — — — — — — | = —
7|7/ 2|8 8|58 |8|8 3 |2|2|2 8|5 3|2
MLE2Q1323
MLE2Q1324 16 12 | 11 6
ML62Q1325
ML62Q1333 23 4 0
ML62Q1334 20 16 | 15
MLB2Q1335
ML62Q1345 3 1 8 4 2 1 1 1 2
MLE2Q1346 24 20 | 19 8
ML62Q1347
ML62Q1365 25 6 1
ML62Q11366 32 28 | 27
ML62Q1367
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Table 6-1 Clocks generated by the clock generation circuit

Clock Name Symbol Description

Low-speed clock LSCLK Low speed clock for peripherals (32.768kHz) r

Simplified RTC clock™' RTCCLK Low speed clock for the simplified RTC (32.768kHz)

High-speed clock HSCLK High speed clock for peripherals (Max. 24MHz)
CPU operating clock (32.768kHz or Max. 24MHz)

System clock SYSTEMCLK The maximum frequency depends on the CPU operation mode(See
Table 6-2)

Low-speed output clock OUTLSCLK Low speed output from a general port (32.768kHz)

High-speed output clock OUTHSCLK High speed output from an general port (Max. 12MHz)

WDT clock WDTCLK Clock for the watch dog timer (1.024kHz)

*! Available on the ML62Q1500 and ML62Q1700 group
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Code option
RC1K Approx.1kHz Jz
Low-speed oscillation WDTCLK
crystar i J Divider | APProx.1.024kH
oscillation/ | | Low-speed
External clock : oscillation
= ; circuit CBUINT*2
XT0 '3
1 : Approx.32.768kHz RTCCLK
XT1 ']
! Lsre Approx.32.768kHz > LSCLK
- OUTLSCLK
High-speed — SYSTEMCLK
oscillation 131\.43?52 — J
circuit - - &
TfT
| == - Divider +— OUTHSCLK
Code option 11 -1/32 £
I 16M/24MHz |
- == HSCLK
| FHWUPT || LRCADJ | FHckmoD || FcoN
Y, 7 — _i —
. L4 Data bus
HSCLK HSCLK Clock
Wake-up time Mode Reg. Control Reg.
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OH

Program
code area

CPU operation mode

‘ PLL oscillation frequency |

| wDTclock |

‘ Others |

Code option setting circuit

No-wait mode
PLL=16MHz
WDT=Low-speed
RC oscillation

Code option area
64 bytes

ML62Q1300 group

>

and etc.

>

Peripheral
circuits,
control circuits

Updated at power-on detection reset,

or any other system reset

Program Address
Product name memory space Code Option area

size CODEOP2 | CODEOP1 CODEOPO

ML62Q1323/1333 16K byte 0x0:3FCO0 to Ox0:3FFF 0x0:3FD4 0x0:3FD2 0x0:3FDO

ML62Q1324/1334 24K byte 0x0:5FCO0 to 0x0:5FFF 0x0:5FD4 0x0:5FD2 0x0:5FDO

ML62Q1325/1335/1345 32K byte 0x0:7FCO to Ox0:7FFF 0x0:7FD4 0x0:7FD2 0x0:7FDO
/1365

ML62Q1346/1366 _ 48K byte | 0x0:BFCO to 0x0:BFFF 0x0:BFD4 0x0:BFD2 0x0:BFDO

| ML62Q1347/1367 64K byte 0x0:FFCO to Ox0:FFFF 0x0:FFD4 0x0:FFD2 0x0:FFDO

© 2017 ROHM Semiconductor (Thailand) Co., Ltd.
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26.2.1 Code Options 0 (CODEOPO)

This 1s the symbol assigned to address in the code option area of the program memory space (different from the special
function registers (SFR)).

Address: (See Table 26-1)

Access: R/W

Access size: 16 bits

Initial value: OxFFFF (factory default setting for products with blank flash memory)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Word CODEOPO

Byte - _

Bit i ) _ |PCER| ) _ |REMA| i i i _ |WDTN | WDTS|WDTM
' MD PMD MCK | PMD | D

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Initial

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
value
\ J
|
WDT
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Bit No. Bit symbol -
Description
name
15t0 13 - Reserved bhits
12 PCERMD This bit is used to choose to enable/disable the unused ROM area access reset.

See Chapter 29.3.2 "Unused ROM Area Access Reset Function" for the unused ROM
area access reset.

0: Unused ROM area access reset disabled

1:  Unused ROM area access reset enabled (initial value)

11to9 - Reserved bits
8 REMAPMD This bit is used to choose to enable/disable the remapping function (software remap or
hardware remap) operation.
See Chapter 2.7 "Remapping Function" for details of the remapping function.
0: Remapping function operation enabled
1:  Remapping function operation disabled (initial value)

8 REMAPMD This bit is used to choose to enable/disable the remapping function (software remap or
hardware remap) operation.
See Chapter 2.7 "Remapping Function" for details of the remapping function.
0: Remapping function operation enabled
1. Remapping function operation disabled (initial value)

7103 - Reserved bits
2 WDTNMCK This bit is used to choose the watchdog timer (WDT) operation clock.
‘ 0: Clock with divided frequency (1.024 kHz) of low-speed oscillation clock (32.768
kHz)

1:  Watchdog timer RC1K oscillation clock (initial value)
See Chapter 10 "Watchdog Timer" for details of the watchdog timer.

1 - WDTSPMD Set this bit to "0".
0

WDTMD This bit is used to choose to enable/disable the watchdog timer (WDT) operation.
0: WDT operation disabled
1:  WDT operation enabled (initial value)

Pichet Sriphomma pichet@es.co.th P. 74
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26.2.2 Code Options 1 (CODEOP1)

This 1s the symbol assigned to address 1 the code option area of the program memory space (different from the special
function registers (SFR)).

Address: (See Table 26-1)

Access: RW

Access size: 16 bits

Initial value: OxFFFF (factory default setting for products with blank flash memory)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Word CODEOP1
byte - -
Bit - . - - - _ _ _ _ } _ _ |PLLMD|PLLMD|CPUM | CPUM
1 0 D1 DO

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Initial 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
value
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3,2 PLLMD1, These bits are used to choose the PLL reference frequency.
PLLMDO 00: Do not use
01: Do not use
‘10: PLL reference frequency=24 MHz
11: PLL reference frequency=16 MHz (initial value)
The following table shows the relation between the PLL reference frequency and the
maximum operating frequency of CPU and peripheral circuits.

PLL Maximum operating frequency
reference
frequency | Peripheral circuit CPU (wait mode) CPU (no-wait mode)
24MHz 24MHz 24MHz 6MHz
16MHz 16MHz 16MHz 8MHz

See Chapter 2 "CPU and Memory Space" and Appendix C "Instruction Execution Cycle" for
the CPU operation modes (wait mode and no-wait mode).

1,0 CPUMD1, These bits are used to choose the CPU operation mode.
CPUMDO 00: Prohibited to use (wait mode)
01: Wait mode

10: Prohibited to use (no-wait mode)
11: No-wait mode (initial value)

© 2017 ROHM Semiconductor (Thailand) Co., Lt Pichet Sriphomma pichet@es.co.th P.76

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




Chapter 1 GPIO

ROHM GROUP

LAPIS

SEMICONDUCTOR

Code Options (ML621367.ASM)

cseg #0

at @ffcoh

s | CODEOP1 | CODEOPO
. @ffceh

dw
dw
dw
dw
dw
dw
dw
dw

cseg #0
dw

cseg #0
dw
dw
dw
dw
dw
dw
dw

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

offffh
offffh
offffh
offffh
offffh
offffh
offffh
offffh

at offdeh
@fffoh

at @ffd2h
offfoh
offfh
offffh
offffh
offffh
offffh
offffh

fe fme hwe s e hme s hee

e Address FFD2 FFDO

@ffceh
effcsh Value FFF9 FFF9
@ffcah
@ffcch
@ffceh

address
@ffdoh ;Disable WDT in STOP mode

address
@ffdzh ;PLL=24 MHz and CPU wait mode
effdah
affdeh
effdsh
@ffdah
@ffdch
@ffdeh

Back to Clock
Generation Circuit
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6.2.4 Clock Control Register (FCON)

FCON 1s a specific function register (SFR) to control the clock generation circuit and choose the system clock.

void InitSystemClock(void) Address: 0xFO0G
{ Access, R
. d int i- Access size: & bils
unsigned int 1, Initial value; 0x00
ENOSC = @; -ble the high sp¢ 15 14 13 12 11 10 g 8 7 5 5 4 3 2 1 0
Word -
ff-—--—-——————— . Byte FCON
Set VLS _Startup(); , ENO | SELS
Bit - - - - - - - - |LPLL| - - - - - se | o
HOSCM@ = O- RV R R R R R R R R R R R R R R RW R
3
SYSC2=0;5Y5C1=0;5Y5Ce=0; Initial
0UTC2=1;0UTC1=0;0UTCO=0; vae (&0 00 ooo@e 0000000080
FHUT@=0;
: BitNo.  Bit symbol Description
ENOSC = 1; // Enable the high speed os c name P
i = 208; // Wait for 0SC. is stable. 1508 - Resenved bit
while(--1i) 7 LPLL Thigs bit indicates that the frequency of the PLL oscillation is within the target error. The
wdt_clear(); LFLL has the read-only attribute.
- ’ 0:  The frequency of PLL oscillation is out of the target error or the PLL oscillation is
stopped (Initial value)
SELSCLK = 1: System Clock = HSCLK : e frequency o oscillation is within the target error
; ¥ lock 1 Thef f PLL oscillation is within the target
asm(“nog“); 6102 - Reserved bit
_asm( "non" ) . 1 ENQSC This bit is used to enable/start or disable/stop the oscillation of the high-speed clock
— “MM'Q*“ ’ oscillation circuit.
__asm( nop )5 0: Disable/Stop the high-speed clock oscillation (Initial value)
__asm("nop"); 1. Enable/Star the high-speed clock oscillation (Initial value)
} i} SELSCLK This bit is used to choose the system clock.
When the high-speed generation circuit is stopped (ENOSC bit = "0"), the SELSCLK bit is
fixed to "0 and the low-speed clock (LSCLK) is chosen for the system clock.
0:  LSCLK (Initial value)
1:  High-speed clock chosen by the SYSC2 to SYSC0 bit
Pichet Sriphomma pichet@es.co.th P.78
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6.2.2 High-Speed Clock Mode Register (FHCKMOD)

FHCKMOD is a specific function register (SFR) to choose the oscillation mode of the high-speed clock oscillation
circuit (PLL oscillation circuit) and the frequency of high-speed clock.

void InitSystemClock(void)

{

unsigned int i;

ENOSC = @; // Disable the high

Set VLS Startup();

HOSCM@ = 0;
SYSC2=0;SYSC1=0;SYSCe=0;
0UTC2=1;0UTC1=0;0UTCO=0;
FHUT@=0;

T

// Enable the high speed os
J// Wait for 05C. 1s stable.

ENOSC = 1;

i = 200;

while(--1i)
wdt_clear();

SELSCLK = 1;

__asm("nop");
—asm("nop");
—asm("nop™);
_asm("nop");

© 2017 ROHM Semiconductor (Thailand) Co., Ltd.
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Address: 0xF002(FHCKMODL/FHCKMOD), 0xF003(FHCKMODH)
Access: R/W
Access size: 8/16bit
Initial value: 0x4400
15 14 13 12 1 10 9 8 7 4 3 0
Word FHCKMOD
Byte FHCKMODH FHCKMODL
Bit OUT | OUT | OUT sSyYsc|sysc|sysc HOS
: - cz | ¢c1 | co - 2 1 0 - - - CcMO
R/W R RW RW RMW R RW RW RMW R R R R/W
Initial
0 1 0 0 0 1 0 0 0 0 0 0
value
7to1 - Reserved bit
0 HOSCMO This bit is used to choose the oscillation mode of the high-speed oscillation circuit (PLL

oscillation mode)
0: PLL oscillation mode (Initial value)
1: Do not use (PLL oscillation mode)

// System Clock = HSCLK by the SYSC2 to SYSC@ bit
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10to 8 SYSC2to These bits are used to choose a division ratio of the frequency of the high-speed of the
SYSCO high-speed clock used for the system clock (SYSTEMCLK). At the system reset, 1/16
HSCLK is chosen.

void InitSystemClock(void) Choose a proper division ratio of the frequency, so that the frequency does not exceed the
{ maximum frequency of the CPU operating frequency shown in the Table 6-2 "CPU

unsigned int i; operation mode and PLL oscillation reference frequency"”.

_ o . . 000:  HSCLK (in Wait mode)
ENOSC = 8 // Disable the high ‘ 1/2 HSCLK *' (in No wait mode)
001: 1/2 HSCLK (in Wait mode)
T 1/2 HSCLK *' (in No wait mode)
Set VLS _Startup(); 010:  1/4HSCLK

011: 1/8 HSCLK
100: 1/16 HSCLK (Initial value)

HOSCMe = @; 101: 1/32 HSCLK
SYSC2=0;5Y5C1=0;5Y5Ce=0; 110: Do not use (1/32 HSCLK)
0UTC2=1;0UTC1=0;0UTCe=0; 111: Do not use (1/32 HSCLK)
FHUT@=0; 1 )
*"2When the PLL reference frequency is 24MHz, do not use the 1/2 HSCLK.
ENOSC = 1; // Enable the high speec 14to ouTC2 to These bits are used to choose a division ratio of the frequency of the high-speed output
i = 200- // Wait for 0SC. is stat 12 ouTCOo clock (OQUTHSCLK) output from the general port. At the system reset, 1/16 HSCLK is
. ., : chosen.

while(--1) 000: Do not use(HSCLK)

wdt_clear(); 001:  1/2 HSCLK

010:  1/4 HSCLK
SELSCLK = 1; /[ System Clock = HE¢ 011: 1/8 HSCLK
_asm("nop"); 100:  1/16 HSCLK (Initial value)
" wy L 101:  1/32 HSCLK
asm( "no ;
_asmE --EE;E-- i - 110: Do not use (1/32 HSCLK)
- ..M‘WQ‘.. ’ 111: Do not use (1/32 HSCLK)
__asm("nop");
¥
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6.2.5 High-Speed Clock Wake-up Time Setting Register (FHWUPT)

FHWUPT is a specific function register (SFR) to choose the wake-up time of the high-speed clock.

FHWUPT 1s writable only when the high-speed oscillation 1s stopped.

The bit symbol "rsvd" indicates the reserved bit, always write "0" to them.

See Table 4-5 "Wake-up Time from Standby Mode" in the Chapter 4 for details about the wake-up time from the standby

void InitSystemClock(void)

{
unsigned int i;
ENOSC = @; // Disable the high s
[ mm e
Set VLS _Startup();
HOSCM@ = @;
SYSC2=0;5YSC1=0;5Y5C0=0;
0UTC2=1;0UTC1=-0;0UTCO=0;
FHUT@=0;
ENOSC = 1; // Enable the high speed
i = 208; J/ Wait for 05C. 1s stabl..
while(--1i)
wdt_clear();
SELSCLK = 1; [/ System Clock = HSCLK b
__asm("nop");
_asm("nop”);
_asm(llmll);
__asm("nop");
}

© 2017 ROHM Semiconductor (Thailand) Co., Ltd.
© 2017 LAPIS Semiconductor Co., Ltd. All rights reserved

modes.

Address: 0xF008 (FHWUPT)

Access: RW

Access size: 8 bits

Initial value: 0x00

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Word -
Byte - FHWUPT
Bit - - - - - - - - - - - - - rsvd | rsvd FHOUT

R/W R R R R R R R R R R R R R RW RW RW

Initial 0 ©o o o o o o 0 0o 0 0 o 0 0 0

value

0 FHUTO This bit is used to choose the wake-up time of the high-speed clock.
Two options are chosen. One is to supply the frequency-stable clock after enabling the
high-speed oscillation. The other one is to supply clock before the frequency gets stable.
In the case this bit is set to "1", the clock starts to be supplied approx. 30us after enabling
the high-speed oscillation. Then, the frequency of the clock is gradually getting higher and
reaches to the target frequency in approx. 2ms.
The frequency in the approx.2ms is not guaranteed as the specification, however it is
useable for the system clock.
0. The clock starts to be supplied after it's stabilized: approx. 2.5 ms (initial value)
1:  The clock starts to be supplied before it's stabilized: approx. 30 ps
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6.2.4 Clock Control Register (FCON)

FCON 1s a specific function register (SFR) to control the clock generation circuit and choose the system clock.

void InitSystemClock(void) Address: 0xFO0G
{ ALCBSS! R
. d int i- Access size: & bils
unsigned int 1, Initial value: Dx00
ENOSC = 9; // Disable the high sps 15 14 13 12 1 10 g a 7 5 5 4 3 2 1 0
Word -
- Byte FCON
Set VLS _Startup(); ait ] i i . i i i e | i i i i ESNC.O E‘.:ELI;;_-‘.
HOSCM@ = O- RAW R R R R R R R R R R R R R R RW RW
SYSC2=0;S5YSC1=0;5Y5Ce=0; Initial
0UTC2-1;0UTC1-8;0UTCO=0; vae ¢ 0 0 0 0 0o @ 0o @ ©o o0 © 0o 0°0 0 0
FHUT@=0;
: BitNo,  Bitsymbol Description
ENOSC = 1; // e high speed os : name v
i = 208; J/ Weit for 0SC. is stable. 1508 - Resenved bit
while(--1i) 7 LPLL This bit indicates that the frequency of the PLL oscillation is within the target error. The
LFLL has the read-only attribute.

wdt_clear();

SELSCLK = 1; [/ System Clock = HSCLE

0:  The frequency of PLL oscillation is out of the target error or the PLL oscillation is
stopped (Initial value)
1°  The frequency of PLL oscillation is within the target error

_asm( “D\‘QVQ‘“ ) ; 6102 - Reserved bit
asm( "!19,[%1" ) . 1 ENQSC This bit is used to enable/start or disable/stop the oscillation of the high-speed clock
— " wi’ oscillation circuit.
__asm( nop )5 ‘ 0: Disable/Stop the high-speed clock oscillation (Initial value)
__asm("nop"); 1. Enable/Star the high-speed clock oscillation (Initial value)
} i} SELSCLK This bit is used to choose the system clock.
When the high-speed generation circuit is stopped (ENOSC bit = "0"), the SELSCLK bit is
fixed to "0 and the low-speed clock (LSCLK) is chosen for the system clock.
0:  LSCLK (Initial value)
1:  High-speed clock chosen by the SYSC2 to SYSC0 bit
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6.2.4 Clock Control Register (FCON)

void InitSystemClock(void) FCON is a specific function register (SFR) to control the clock generation circuit and choose the system clock.

{ . . . Address: 0xF006

unsigned int 1; Access: RIW

Access size: 8 bits
ENOSC = 9; // Disable the high Initial value: 0x00
/) 15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
Set VLS Startup(); Word -

Byte - FCON

. ENO | SELS

HOSCM@ = 0; Bit - - - . - - - - |LPLL| - - - - - SC | OLK

SYSC2=0;5YSC1=0;5Y5C0=0;

0UTC2=1;0UTC1=0;0UTCO=0;

FHUT@=@; Initial
value

ENOSC = 1; // Enable the high speed oscillation

i = 208; J// Wait for 05C. 1s stable.

while(--1i)

wdt_clear();

SELSCLK = 1;-5tem Clock = HSCLK by the SYSC2 to SYSC@ bit

__asm("nop");
—asm("nop");
—asm("nop™);
_asm("nop");

R/W R R R R R R R R R R R R R R RW  RW

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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