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uNN 1 Hardware

1) vasa LAPIS
vedn LAPIS dldihiauemetennililasroulnsaiaes LAPIS ML6201622 iitenisldauase
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1) MCU LAPIS 1ua$ ML62Q1622
2) LCD §u GTE30275A 1y LCD wuv 6 Digits
3) Adand 4 Ag
4) d1lws Buzzer
5) Potentiometer
6) Reset USB
7) USB
8) Adaptor 12 VDC
9) Battery 9V
10) Jumper

11) weosmdoune EASEL000

LCD

Switch MCU ML62Q1622

. NOIALYDUAD
Potentiometer

EASE1000

Reset USB Buzzer

Adaptor

USB
12 VD€ Battery 9V
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1.2) 89AUSENBUTIBIVDIN
1) MAdUNA
2) mAap LCD
3) ANSLdausa EASE1000

4) neae

5) ANAYYNELEES

2) AuaNURYas MCU ML62Q1622

N1A9 LCD

NIMBUNA

aaanglu

MAVEIELEYS

AANsidaura EASE1000

MCU ML62Q1622 Wudululasaaulnsaiaasuin 16-Bit ¥83US¥W LAPIS Semiconductor 1ag

AasaNURves MCU ddail

Max CPU
Operating
Clock Freq. CPU Pin count ROM RAM
Voltage
(On-chip)
1.8-555V 24MHz 16bit 64 64 KB 4 KB
LCD driver
Datat Flash Timer PWM Serial ADC DAC
(Max.dot)
UART/SSIO x 2
2 KB 288 16bit x 12 | 16bitx 6 10bit x 12 8bit x 1
12C x 3
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fatudsanansatounssiulinse 12 Tadlaves Adaptor 12 VDC wiseUounssnulwainuumnes 9 V 1o

9949 Battery 9 V usnainiisnanunsaidentglnainges USB e

Adaptor
USB Battery 9V

12 VDC
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Tunsideusaseninsuein LAPIS fupsufinwmesanunsavilalagld EASEL000 Wushnans 3
EASE1000 tJugunsaivseian On-Chip Emulator dwsululasaeulnsaass LAPIS EASE1000 €afiilaridu
Jeu wioiSunin Flash writer Ssazidauas LS| ¢ae Builtin flash memory awguaiadunsidouse

3ENINUDSA LAPIS Aumauiimas Inald EASE1000 Wusinanslunisiiouss

lnglunsiweusaseninaueia LAPIS fumeuitinesazillusunsy DTUS Debugger nl¥aruauilandu On-

Chip Emulator 989 EASE1000 anwauzsnlusunsudussningiuans

File Edit View Run Tool Window Help

R DRL B0 B B groddEEA P o ?

Line BF Address
00056 s
00057 A

00058 * Main function
00059 -

00080 * @param -

00081 * @return not return(infinite loop)
00062 *f

00063 int main( void

00064 t

00065 unsigned int i;

00066

00087 /*=== Init =%/

oooes

00068 Init_MCU():

00070

00071

00072 /#=== End of program ===+/

00073 s
00074 - 0:0D60H wnile (1)

00075 1

00076 | 0:0D62H wdt_clear();

00077

00078 _|  0:0D66H if (P27DI==0}

00078 |  0:0D6CH DriveBuzzer () ;
00080

Ready
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1) nsAnnalUskNSU US
TUsnsy Us Wulusunsuildasaazimunlusaainldiu MCU LAPIS Tnanisanaaluswnsy US

aunsnvinladne sadl

dunaudi 1 €AY httpy//www.lapis-semi.com/en/ antiudan Support Site

I8 Lapis semiconguctor Co x \\ e

< (¢] |® v lapis-semi.com/en/
# Apps [3 SteffProfile [ CMOS|PSpice 85

P PlExpertSute|Pov P AHigh-VoltageInp. B Rohm | PSpice [ Purchase & Sourcin:

Language : [[ENEETE -

Home v  Products w  Technical support w  Company Inquiries v

Y ,
aw 1Mbit FeR/
a "] } Enables Fas

MR45

Wireless charging
system mountable
for earphone

13.56MHz / NFC Forum Type3 Tag v'9
Opened Special web site  mor: e O

LPWA Gommunication LSI "ML7404*  Li-lon Battery Monitoring LSIML5245"

EARS':FDmduEInams |—|® e ‘ w

‘Sample mnd Buy.
| Products & Senvics oo | B Jroduct
selection
LAPIS Semiconducior > Communication LS > Memory Series  » Wireless charging L1 P
Products > Microcontroller » DRAM > Sensor Distribution
> Speecn Syninesis LS| » FeRAM > LSl Package E Inventory
' ‘ 0 > Video LS| > Display Drivers
24 > Battory Monitoring LSI
Foundry Service > Wafer Foundry Service > WL-CSP Assembly and Testing Service ] Technical support
ROHM Products & >icE > Dawaie Vissuizs | Fsnes Prosuess Support Site
I News & Events BAss 20

@ Documents
[ aunew- Pt eerrensl

20180620 cyenr  Event Information Sensors Expo 201 June.26 - 28, 201 ﬁ Digital Catalog
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Yunaudl 2 Wenaudrazusinguinsstulml lundhssdaziilingen 1D waz Password liasiasiuaundn

ntuli Login 1l

LAPIS Semiconductor Ce x> [ Login Page | Support Pac X \\

C | @ LAPIS Semiconductor Co. Ltd. [IP] | httpsy//www.apis-semi.com/cgi-bin/MyLA

gi/login.cgi

Apps [) StaffProfile [ CMOS|PSpice &5 uidn Simawsofiadec U5 uidw Swmevsoliafe: [E] BipolarTransistors| &% uidu Sinevsafmdsc P PlExpertSuite[Pow P AHigh-VoltageInp Rohm | PSpice [7 Purchase & Sou

ROHM GROUP

L A P I S Login page

SEMICONDUCTOR

LAPIS Semiconductor

Please erter your ID and Password to click the Login button,

D

Password -

Login

New registration / Re-registration

Registration is reqired to obtain your ID and password. Click this ‘New New registration
registration / Re—registration’ button to proceed to the following screen. -
I you have formtten your 10/Password, you will be asked to re-register your Re-registration

account after eliminating the present account. For eliminating acocourt, please
contact us through the ‘inauiry mail form’ below.
This page is supporting only Engish.

Please use this > “inquiry mail form” for any questions about the registration

Tunaudl 3 1o Login tlUazumiin Support Site Tnail Development Support System

LAPIS Semicanductor Co. X YD Support Site |INDEX X\ \

< C | & LAPIS Semiconductor Co., Ltd. [JP] | httpsy//wwwlapis-semi.com/cgi-bin/MyLAPIS regi/protect eng.cgi

Apps [0 Staff Profile CMOS | PSpice B8 vAdy Smewsofiad = 05 uidw Swevsofiadw: [[] Bipolar Transistors | 8 widw Swmwsudind = P PLEmpertS

Lanzuzge  ENGLISH €—> JARANESE

INDEX

Support Site TOP Change user regi i Change i Delete registration Inquiry for account

Low Power ’ i 8 itoris 8
e e Low Fower Microcontrolle Topics  Wireless Communication LSI Topics | Battery Monitoring LSI Topics

MLG2Q1000 Series “Please make sure to check the following information

starter kit

— « Added of Manual of "MLG2Q1000 series LAPIS Code Generation Tools". =

High Perfomance 2018/06/22

& Ultra Low Power MCU

ML62Q1000 Sernies ST «Updated ML62Q'1622 LCD Starter Kit CD.

High Perfomance

& Ultra Low Power MCU ThEen dded ML62QT300 Grolip Date sheet.

“MLE20500 Series
“ML630400 Series

Added ML62Q1300 Group User's Manual

‘Added ML62Q1500 Group User's Manual

Updated ML62Q1400 Group Date sheet.

Updated ML6201600 Group Date sheet.

Updated ML62Q1000 Series LAPIS Code Generation Tools.
Updated ML6201000 Series Reference software

Updated ML62Q1000 Series Data Flash Driver (Simple version).
Updated ML630400 Series Reference Software

Updated ML62Q:1452 MCU Starter Kit CD.

Ultra Low Voltage
& Uttra Low Power MCU
“MLE10400 Series

High Noise imuunity MCU
-MLE10100 Series
“MLE20100 Series

Speech Output function MCU
“MLE10300 Series

Sensor Hub MCU ToeE Updated ML62Q1TA00 Group Dale Sheet
“MLB10790 Family Undated ML62Q1600 Group Date sheet.
“MLE30790 Family

Power-saving solar supply

contor LS|

Low Power Microcontroller Wireless Communication LSI
Support system

e High Perfomance & Ulra Low Power MCU BluetoothLow EnergyLS1

Apelietion Nate ML620500 Series Document / Softwars

characteristics Graphs B

e MLE30400 Series Specified Low Power Radio Station LSI

Ultra Low Voltage & Ultra Low Power MCU Document / Software
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YURBUN 4 INUUUUNLII Development Support System agdinllnanlnauinung

IS LAPIS Semiconductor Co X ) [ Development System X

LAPIS/regi/p

<« C | @ LAPIS Semiconductor Co., Ltd. [JP] | https;//www.apis-semi.com/cgi-bin/M

2 apps [ SwaffProfile [ CMOS|PSpice #% uidw Smevseliade: 0% uidy Swevsodedoc [[] Bipolar Transistors |  #% uidw Smewsoadw: £ PlErpertSuite|[Por P A High-Voltage Inp Rohm | PSpice [} Purchase & Sour

Low Power

LAPIS Semiconducto

Support Site TOP Change user registration Change permission Delete registration Inquiry for account

Microcontroller Low Power Microcontroller Development Support system

MLE2G1000 Series i
v | Low Power Microcontroller Development Support system Table

High Perfomance Itis a table of Development Support System (Hardware tools / Software tools) corresponding o each Low Power
& Ultra Low Power MCU Microcontroller.

“MLE204000 Series

Wi
igh pertomanes When you develop programs. please be sure to confim that Development Support System of use is the right

& Ultra Low Power MCU version
“MLE20800 Series
“MLE30400 Series =

Ultra Low Voltage You need registration of development tool information for download
& Uitra Low Pawer MCU which has this icon.

~MLE10400 Series oot prease register from the above menu

High Noise imuunity MCU

MLEA0100 Series "

*ML620100 Series - Software tools

Specch Oufputfunction MCU  Datte:2018/04/24

ML610300 Series

Sensor Hub HCU

asoreo oy Project manage tool, Build tool, Support tools for LCD Control, Flash programming

Pomer-saving solor supply t00IS(MWU16),ROM Code Generator Tool for Code Entry, U8 Device Information Files in Low

contori LS| Power Microcontroller Development Support system Tabale' and efc are included in this package

MLs0xx

e tce oFus
P MWU16 muttiwriter for programming the Fiash with EASE1000/UEASE has been added in the Compiler Notes
e release 1.16 1 package

e The MWU16 has the functions Combining previous multi-writer FWUEASE and MWUEASE
et AS the FWUEASE and the MWUEASE are not included in this version of release package s -

g‘d‘ﬁ 10

Sumaudi 5 Fon U8/U16 Development Tools nafl File Download

LAPIS Semiconductor€o X /' [l Development System X -]

& C | @ LAPIS Semiconductor Co., Ltd. UP] | https://www.lapis-semi.com/cgi-

Apps [1 SwaffProfile [F] CMOS|PSpice &% uidv mevsodad v 0% uidv Swevsodedec [C] BipolarTransistors | 6% vid Smewsodeds P PlExpertSuite|Per P AHigh-VoltageInp. [ Ronhm|PSpice [§ Purchase & Sourc

MLETUTU0 Series Softi
“ML620100 Series. & Software fools
Speech OutputfunctionNCU Date'2018/04/24
“MLE10300 Series
Sensor Hub MCU
ncesored romiy Project manage tool, Build tool, Support tools for LCD Control, Flash programming
Power-saving solar supply 100IS{MWU16),ROM Code Generalor Toolfor Code Entry, US Device Information Files in ‘Low
contorl LSI Power Microcontroller Development Support system Tabale' and efc are included in this package >
MLI0xx
Sevcopment Notice- o
pport system MWU16 multi-writer for programming the Flash with EASE1000/uEASE has been added in the Compiler Notes
Sample Program P
Pt release 1.16.1 package
e The MWU16 has the functions combining previous multi-writer FWUEASE and I
ncquiry for Microcontroller As the FWUEASE and the MWUEASE are not included in this version of release package. .
1461 | Ifneed to use the FWUEASE and the MWUEASE \_2 Notes on the
e please install them by using individual installers included in the earlier versions o Multiple
T T usiu1e of packages or the installers listed below (@251m8 Flash Writer
Development MWU16
f‘ﬂ":‘g::"‘ - Tools [Notice about upgrade of GCU8 and RLUS]
Document! Seftware Those who are using the following versions need to download PDF form here with the :
e software "CCUB compiler" and "RLUE linker" contained in the package befors Ug e
Radio Satontsl Development Tools Release 1.8.2. T et
-CCUB V3.21 or older version.
IEEEB02.15.4 P
EEER0L104 e RLUS V1.40 or older version.
Inquiry for Wireless
Communication LS 1.45.5
1154 | 5 The old version of U8/LI16 DevelopmentTool is this Softvare
115.3 Download Page
Battery Monitoring LS
1.45.4
Stand-alone type Muttiple Flash Writer MWU16 is a tool to program a flash memory of
L5203 nX-U8/100 core or nX-U16/100 core microcontroller of LAPIS Semiconductor
Document/ Software by contralling the on-chip debug emulator, EASE1000/UEASE
L5232 n D=y
MLEZZ  cotoware Multple Flash The following are the features of Multiple Flash Writer MWU16 B
L5233 Writer MWU16 100 Oownlond - -
Document / Software Device information files are required to use (form)
L5235 the Multiple Flash Writer MWU16
Document  Software Please install the Gevice information files by using
L5241 the installer included in the "U8/U16 Development Tools” package
Document / Software




axensl4 Microcontroller LAPIS ML62Q1622 Josdy

! v
1=

Yunaudl 6 Wenaudazusinguinastulmiddidenstudennasnisldlusunsy Wesuasaudaling
Agree Liiavinnisivanlnalusunsa

[ Agreement - Google Chrome. - a X

e
& LAPIS Semiconductor Co,, Ltd. [P] | https://www.lapis-semicom/egi-bin/MyLAPIS/regi/prote... [regi/protect eng.cgi?page=6
ipolar Transistors | B8 vid Swewsofiad < P Pl Expert Suite| Pou. P A High-VoltageInp Rohm | PSpice [J Purchase & Sourcin
b ROHM GROUP [
L‘ kl I S Explanation File Release note Erata
SEMICONDUCTOR
It tools for LCD Control, Flash programming
[Tool for Code Entry. U8 Device Information Files in "Low
lupport system Tabale' and etc are included in this package
ccus
SOFTWARE LICENSE AGREEMENT for SOFTWARE ne Flash with EASE1000/UEASE has been added in the Compiler Notes.
DEVELOPMENT TOOLS
NorIcE ing previous multi-writer FWUEASE and MWUEASE.
are not included in this version of release package Gy
IMPORTANT MWuEASE, S Notes on the
NT: LAPIS Semiconductor Co., Ltd. grants Customer using Product (defined in - B Multiple
Clause 1) 2 license  to dovnload and use the Software (defined in Clause 1), on condition that jsialesmehxedlininclearieyy eiars) Deunioad Download P
‘ Customer agrees toall contents provided in this Agreessent W. (261MB) Flash Writer
3 Cotomer ks ot o Age”cnthe diply s deemet s o this MWU16
Customer dees not agree to any contents provided in this Agreement, Customer
1).u.l] dlick “Dmm on the display, and e LRLUS]
jersions need to download PDF form here with the
Clause 1. Definition i " i i
U8 linker" contained in the package before U8 T
"Product” shall mean th x Speech Symthesis LST developed by L
' sz;icm:ﬂmm ' R R e B ee=r
*Software” shall mean any computer programs include i the “Software Derelopment
Tm.l, (ereinafer "Program") to develop software embedded in Product
relating to Software. Prog 2 shall include, without limitation, 2ny machine-readable
cnre commment and ant data ot

Software
. ientTool s this.
‘ Disagree I Agree —_— Download Page
to program a flash memory of

TATEOTUY O UrTTA=TTErTUTTEETEThicrocontroller of LAPIS
peiiiinct o by controlling the on-chip debug emulator, EASE1000/UEASE
! Saftware TR The following are the features of Multiple Flash Writer MWU16 =
ML5233 Writer MWU16 1o Ooumond - -
Document/ Software Device information files are required to use (12.3M8)
L5235 the Multiple: Flash Writer MWUA6.
Document Software Please install the device information files by using
L5241 the installer included in the "U8/U16 Development Tools” package
Document / Software

‘

JunduN 7 wolnanasauaazlalwadu rar 11 Tvinsuanlnd

= | LAPIS

Home Share View

S v 4 [ LR >

7+ Quick access
[ Desktop
; Downloads
Documents
[&] Pictures

Demo

U8DevTool R1 16 UEDevTool R1_16
_CD-image _CD-image

-
=~

% % %

2y
ThaiVersion

Training Lapis

@ OneDrive

e
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vunauin 8 Wananlnaudilirdnitnlululnees andusuilandnilndie EN Setup DevTools.BAT e

INSARAILUTHATY

< | CD_data

Share

5 LAPIS » USDevTool RI_16.1 CD-image > CD_date

3
b

Uil

EN_Setup_DevTo
ols

P_Setup_DevToo
s
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vunaun 9 Weduidandnluazusinguisisdmivadlusinsy sedniniilusinsum3sunishiag

LAPIS Semicenductor U8/U16 Device Information Files - InstallShield Wizard

A

4

| |

Preparing to Install...

LAPIS Semiconductor U8/U 16 Device Information Files Setup is
preparing the Installshicld Wizard, which wil guide you
through the program sefup pracess. Please wait.

Configuring Windows Installer

Cancel
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Yunaun 10 TWswnsuwseun1sinaasauds Tinadu Next

5 LAPIS Semiconductor UB/UL6 Device Information Files - InstallShield Wizard x
Welcome to the InstallShield Wizard for LAPIS
Semiconductor U8/U16 Device Information
Files
The Instalishield{R) Wizard will allow you to modify, repair, or

remove LAPIS Semiconductor U8/U16 Device Information Files.
To continue, dick Next.

‘1*5' LAPIS Semiconductor U8/UL6 Device Information Files - InstallShield Wizard

Program Maintenance

Modify, repair, or remove the program.

® Modify

Change which program features are installed. This option displays the
@ Custom Selection dialog in which you can change the way features are
installed.

Repair installation errors in the program. This option fixes missing or
corrupt files, shorteuts, and registry entries.

() Remove

- Remove LAPIS Semiconductor UB/U 16 Device Informationgffes from
A your computer.
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Tunauil 12 nadu Next nASS

'ﬂ% LAPIS Semicenductor UB/U16 Device Information Files - InstallShield Wizard

Custom Setup
Select the program features you want installed.

Click on an icon in the list below to change how a feature is installed.

Feature Description

ML620Q000
MLE2Q 1000

This feature requires 0KB on
your hard drive.

C:\Program Files (x86)\U8Dev\

1%' LAPIS Semiconductor U8/ULE Device Information Files - InstallShield Wizard
Ready to Modify the Program

The wizard is ready to begin instalation.

Click Install to begin the installation.

If you want ta review or change any of your installation settings, click Back. Click Cancel to
et the wizard.

< Back Install Cancel
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Yunaud 14 WeRaduaiaudilinaly Finish

‘1’5' LAPIS Semiconducter UB/UL6 Device Information Files - InstallShield Wizard

InstallShield Wizard Completed

The InstaliShield Wizard has successfully installed LAPIS

Semiconductor U8/U 16 Device Information Files. Click Finish to
exit the wizard.

[

Sunaudl 15 iefnruadaudansiluswnsusd

LAPIS CodeGenerationTools
Peripheral Config tool
Startup Config tool

U8 Tools
DTU8 Debugger
FWUEASE Flash Writer
IDEUS
LCD Image Assignment Tool
MWU16 Multiple Flash Writer
MWUEASE Multiple Flash Writer
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u

. UE Tools

About device information files
About FWuEASE

About Lcd Image Tool

About MWU16

About MWUEASE

Abou 16 Development Tools

CCU8 Compiler Notes

CU8 Programming Guide
CCU8 User's Manual
Command-line Environment
DrUBICE User's Manual
DTU8 Debugger
DTU8 User's Manual

EASE1000 User's Manual

LAN Messenger
- LAPIS CodeGenerationTools

& LAPIS Code Generation Tools Rel.

uis
Lg Peripheral Config tool

lﬂ: Startup Config tool

Mail

Maps
Melcosim Ver.>
Messaging
Microchip

Microsoft Edge

Microsoft Office 2016 Tools
B

Microsoft Silverlight
Microsoft Solitaire C

Movies 8 TV
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2) Busulgaulusensy

2.1) anwauEyta19Ua9lUswnsy IDEUS

Menu Bar Tool Bar Build All
%% IDEUE - [main.c]
% File Edit View Project Wirdow Help
D|c|e|@| - |||~ m|m & B w2
E!--- DeroTerpControl (_default) ::w Prototype ik
E-E0 Source [_default] woid InitSystenClock(void);
Q adc.c wnid Init_HC(waid];
woid Init_Port (woid);
0| E_U"”UHET'E woid RealTinel lock(void);
[€] interrupt i
A --[€] interrupt.c
ProjeCt &Y irq_tenplate.c struct flagl ) .
Windows ) ke il it oo d
unsigned int _KeuPress:1; .
2] lede unzigned int _KeuRepeat:l; E |t0r
. a Hain.c unsigned int _IRFLAG:1; .
unsigned int _OMOFF:1;
RIG21600_s.asn nelgred Int ESS: Window
2] reset.c unzigned int _FAM_START:1;
a tinerl.c unsigned int _FAH_SHING:1;
) L unsigned int _THTEHSITY:1;
wis.c unsigned int _TIH_BLE_§TRATE:1;
2] wdt.c unsigned int _TIHE_FLASH:1;
223 Include iﬁlag;
[ ade.h ik
-] Controller.h # Hain funct ion
-] Interrupt.h *
% raoh g * Bparan -
) q.h * Braturn not returnlinf inite loop)
2. W
- [H] LC0LK int nainl woid
% lzd_nacro';h t unsigned int i
ridur_reg.
M) reset.h Tnit_HCUCT;
[H) reset_c.onnon.h "
E SysDef ine.h whilal1)
SusFlag.h i
% Tgi:erg?h uhile[Flag.._ScanTinQ==[|]
—[H] WLS.h Flag. ScanTine=0;
[ udt b udt_clear(];
B Librany Getheyll;
keyop(];
fikeylperat fonl);
RealTinellock(];
ScanAOCI) 5 .
} LCD_Nisplay(); Output Window
¥
£
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2.2) m3i3uduadng New Project

& i o a & & Y o % '
Yumaui 1 1lUsunsy IDEUS \UaTuanasasnazlanumy faguauas

it View Project Window Help

D| W [ef] o &[] @I &w]sE]E] o2

[ o

=29)]
c
=b.
N
€]

JUNDUN 2 NA File NUUNA New...

2% IDEUS
File Edit View Project Window Help

Save as...
Save all

Save project

Close project
Environment settings
Print...

Files

Projects

Exit IDEUS

U7l 26
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Yunaui 3 Weonaudazusingrtss@uiiludliden Project anntuidensu Microcontroller Tutes

Target (au AUFITowADN ML621622) W@Faudanatju OK

Y

PN
=] Project w
[6) C source

[H) C header
8 Assembly source
B Text

Target

{mLe21622

OK I Cancel |

B% Create new project
4 | | » ThisPC » Desktop » LAPIS » Project LAPIS v|@| | search Project LAPIS

Organize +  New folder =
~

B This P A Name Date modified Type Size
I Deskiop
Documents
J Downloads
b Music
=] Pictures

B Videos

% Local Disk (C:)

No items match your search.

s Local Disk (D7)

e Network v

File name: | project lapie]
Save astype: | Project files(~PID)

~ Hide Folders

U7l 28
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Yunaudl 5 Waadassusesudiluninlusunsy IDEUS azUsnglug Project Tunnvnssnudnevaslusunsy
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1. NSNARDT 1 (Basic)

lumsneaeswsnazidunmeaesites) lnglummeasafeaiuides dusneRdaind 1 aziiades

v

x z no X
Ju IngTunaulfa

Jumaudt 1 1hane EASEL000 He TARGET lUidsuvuesa LAPIS wdatinane USB ves EASEL000 lUideuriy

poumeIAIn I lTuntluese LAPIS agldunasanglnain Adaptor fatiunss Jumper sinsudulunige 9 VDC

sunauft 2 1Walusunsy US IDE 3w

File Edt View Project Window Help

Ofdfen] | & |o]@) x| @M &la]m]X]5] ol 2]

- . . . I -
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Junaui 3 nuulminslalig Project Fuan Tnglu? File wddan Open...

N B[@E| o

Save project
Close project

Environment settings
Print...

Files

Projects

Exit IDEUS

@ * T | « Desktop + Program » Training »

Organize =

~
ﬁ Favorites

ﬁ Recent places
j Downloads

B Desktop
o A360 Drive

18 This PC
o' A360 Drive
LE Desktop
.E Documents
j Downloads
j} Music
Lﬁl Pictures

& Videos he

Mew folder

MName

| Chapter 1 Get Start

|\ Chapter2LCD

| Chapter 3 Timer and Interrupt
|\ Chapter 4 Key

| Chapter 5 ADC

|\ Chapter 6 UART

Ctrl+P

File | Edit View Project Window Help
Mew...
Open... 0 |
Save Ctrl+5
Save as...
Save all

v o

Search Training o

=~ @ @

Date modified Type

File folder
File folder
File folder
File folder
File folder

File folder

2/7/2561 850
2/7/2561 8:50
2/7/2561 850
2/7/2561 8:50
2/7/2561 850
2/7/2561 8:50

File name:

v |Aifilest)

‘ Open
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Yunauil 5 ewiunfl Demo ML62Q1622 aziuindilwdegunnune liluidendonyszsunnlidn

YBINTNAN NUULEDNINAUSELAN Project files(*.PID)

= 1 | « Chapter 1 GetS.. » Demo MLE2Q1622 v & Search Demo MLE201622

Organize ~ MNew folder

”~
ﬁ Favorites

(E Recent places

MName

D _default.~~a

j Downloads

B Desktop
‘& A360 Drive

M This PC
‘& A360 Drive
uﬂ Desktop
,E Documents
j Downloads
j Music
,ﬁ Pictures

|& Videos

®© -

Organize +

Tk

i} Favorites
(ﬁ Recent places
j Downloads

Bl Desktop
&% A360 Drive

1M This PC
‘& A360 Drive
L‘E Desktop
E Documents
j Downloads
ﬂ Music
_EI Pictures
& Videos

D _default.~as

D _default.~cc

|| _default.~rl
Hirg

D irg_template
.'3 irg_template

D irq_template.obj
D irg_template.prn
D led_demo.abs
|| LCD_DEMO.HEX

D led_demo
L 4

Date modified

28/6/2561 15:38
28/6/2561 15:38
28/6/2561 15:38
28/6/2561 15:38
2/8/2560 14:40

28/6/2561 15:38
28/6/2561 14:59
28/6/2561 15:38
28/6/2561 15:38
28/6/2561 15:38
28/6/2561 13:38
28/6/2561 13:38

~~A File

~AS File

~CC File

~RL File

H File

ASM Source File
C File

OB File

PRN File

ABS File

HEX File

Text Document v

File name: |

v |Anfilest)

gﬂﬁ 34

« Chapter 1 Get 5... » Demo MLE2Q1622

Mew folder

C Mame

D _default.~~a
D _default.~as
D _default.~cc
| _default,~rl

Hirg

D irg_template
.‘3 irg_template

D irgq_template.obj
D irg_template.prn
D led_demao.abs
| LCD_DEMOHEX
D led_demo

LU 4

| Open

v &

Date modified

28/6/2361 1338
28/6/2561 1338
28/6/2561 15:38
28/6/2561 15:38
2/8/2560 14:40

28/6/256115:38
28/6/2361 1459
28/6/2561 1338
28/6/2561 15:38
28/6/2561 15:38
28/6/2561 15:38
28/6/2561 15:38

Search Demo MLE2Q1622 el

B= v

Type

O @

Ll

~~A File

~AS5 File
~CCFile

~RL File

H File

ASM Source File
CFile

OBJ File

PRM File

ABS File

HEX File

Text Document W

File name: |

Project files(*.PID)

C source code files(*.C)

Include files(*.H)

Assembly language source code files(*.ASM)
Text files(*.TXT;*LOG)
All files(*.*)

1%

1UA4



axensl4 Microcontroller LAPIS ML62Q1622 Josdy

Junaud 6 Waldenlwauszinn Project files(*.PID) waa lUsunsuazdnlnasiinduoonlulmmdouslnduia

PID 9ntiudenlndde LCD Demo.PID

-
© = 4 | « Chapter 1 GetS.. » Demo ML62Q1622 v ¢ | Search Demo MLG2Q1622 P

Organize « Mew folder

. - -
¢ Favorites Mame Date modified Type

?—-3 Recent places || LCD_Demo.PID 28/6/2561 15:38 PID File
& Downloads

B Desktop
& A360 Drive

1M This PC
& A360 Drive
i Desktop
" Documents
& Downloads
U Music
= Pictures
& Videos V<

File name: v| |Projectﬁ|5(".PID)

| Open

& § d -3 v % o 1 1
Vunaui 7 Wadalnd Project TunudI9vUsINGLANUDILUILATY AININATLAI

@F\Ie Edit View Project Window Help

D[R] | 4[] | 5] i 45 w2

= - LC0 Deno [_default] " hainC

=-E0 Source [_default]
[€) ira_tenplate.c #include "hicu "
oY nain.c Aitinclude <n1621622.hs
1621622 _rs. asn #include "udt.h"
[€] vesst.c #include "SusDef ina.h"
) vls.c Hinclude "WS."
[ wdt.c )

-0 Include
-] irgh Ed Hacro E2d
~[H] neu.h
<[] vdur_reg.h
-[H] veset.h Ed Yarisble 4
~[H] reset _connon.h
~[H] susdet ine.h
-] WSk i Pratotype s
<[ wdt.h woid InitSustenClack(woid];

----- 3 Library waid Init_HC(vaidl;

woid Init Fortleoidl;

i

Struct flagt
unsigned int _SranTine:1;
unsigned int HeuPress:l;
unsigned int _HeuRepaat:l;
unsigned int _TR0O0:1;
unsigned int RROO0:1;
unsighed int _TXODz13
unsighed int _RXO:1;

Flag;

ir-

;ﬁoid DriveBuzzer(void]
unsigned int i,j;
!ov[J:I]:j(lI]IJ:jHl

udt_clear(];
BUZEER = 1;
for(1=0:1<300: i++)

Compile/Assemble option set : _default

CaNl
c
=b.
w
\l
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Junaudl 8 :ntunal Rebuild Lile Rebuild TUsunsalul

0w |es]es] < B0
Wmﬂmrm

SU7l 38

) a 44' . I3 v X o [ v 1 v
YUADUN 9 LD BuﬂdIﬂiuﬂiluaiﬂuﬁﬁ%gﬂu%@ﬂ??ﬂ@Qﬂ?WWiQ@WNﬁWQ%WS%@QIU3uﬂiﬂ

Hriting fixed data...

Abzfile: lcd_deno.abs
Hapfile: lcd_deno.nap

Linkage conplated.

Genarat ing HEX fila...
fH lcd_deno.abs 1cd_deno.hes

OHUZ Dbjact Converter, Yer.1.20
Copyright (C1 2008-2011 LAPIS Seniconductor Co., Lid.

Object waz created by ELUS

Convert End.

Finizhed building

Yupaufi 10 ¥1n15 Debug lUsunsulagnady Debug
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Yumaudl 11 Wenaudrazusinguiaistulug Judundiang Target Settings (unihansdmsunisaae
sulilasaeulnsaiaes LAPIS #ildau laguesa LAPIS 7ild a Nidlazldlulasmeulnsaiasssu ML62Q1622
dagululasneulnsaaesiseuiosuds Tiluf Target ICE 1don On Chip Emulator insnznouilideusiauasn

Tneld EASE1000 annifunatla OK

Target Chip
Category Group L3l

Al Al MLEZ1600
MLE100Q000 MLE2Q1200 MLEZ1601
MLE200Q000 MLE2Q1400 MLEZ1602
MLE2Q1500 MLB21610
ML621611
MLEZ1612
MLE21620
MLEZ1621

MLE21622

Target ICE

Display this message nexttime
In Circuit Emulator
Simulator

OK | | Update | | Cancel | | Help |

gﬂﬁ 41

Yuani 12 TUUNIUILTUDINI “ARABINISSUNNS Debug wisakl” Tinady OK

Do you start debugging?
If you press OK, a program execution on the target

is forced to break.

.
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¥ '

Yunaudl 13 ntuazlulusinsy DTUS Fadulusunsudild Debug lulaspaulnsaians

2 IDEUS - [main.c]
5 File Edit View Project Window Help

o =l [T e o (R N sy Ry IS TRY e Py | 1=
] IS ™ DTUS -olENl

E@gﬁ' File Edit View Run Teol Window Help

WeEm BB L. v 0 Ee © LEeEEHEEEHES MO w T

fialotlz i P

o

‘Sending data.

EEDEEDDDE

o

Finishad build

Ready

gﬂﬁ 43

vunaui 14 luldsunsu DTUS aziiiisnauanslaniimasuszananasy vinau Run program fsnw Live
msdeulusunsuastlalasaaulnsameiiazyiinig Run Tsunsy

File Edit View Run Tool Window Help

WREF BB.L 500 Bw © @ ¢ FocHEEEHD O WO .

Line BP Address

00055 /7 ”
00056 Tk

00057 * Main function

00058 =

00059 * @param -

00060 * greturn not return(infinite loop)

00061 =/
00062 int main( void )

00063 1

00064 unsigned int i;

00065

00066 f#=== Init =—=*/

00067

00068 | 0:09RRH Init MCU():

00069

00070

00071 /#=== End of program ===+%/
00072 I
00073 0:09AEH while (1)

00074 {

00075 : 09BOH wdt_clear();
00076
00077
00078
00073
00080 0:09C6H )
00081 /i
00082 void InitSystemClock(wvoid)

00083 :0108H {

00084 unsigned int i;

00085

ooogs :0110H ENOSC = 0; // Disable the high
00087 ©

=]

:09B4H if (P27DI==0)
:09BAH DriveBuzzer():

a aa [ |
oo

=1

=1

Ready

cal
c
=b.
iny
N
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File Edit Vie Run Tool W
R OELEL L ™D

= Run program

SU#l 45

al

Tunaun 15 Wenaly Run program tn@du (BUSY) 11 EASEL000 agfin antiulviaeinafdaindusnaziiuii

T FNATUN Buzzer

2. NSNAABIY 2 UAASNAUUID LCD
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uni 4 daya Register

16-Bit Timer
ML62Q1000 & 16 — Bit Timer 33n159U Clock 2¥81989/U LSCLK (Low speed clock) %38 HSCLK
(High speed clock)

TMHRINT
TMHNNEG (Interrupt)
] >———>TMHnOUT
(General Port)
Coincident
Write TMHRC ——————
‘ Comparator ‘
)
LSCLK : TMHRMOD
HSCLK TMHSTR
(Clock Generation Circuit) TMHSTP THRCK v
EXTRGO-1 31— 5| TMHSTAT ——>CD TMHNC TMHnD
(P02 P03)
A
Data bus

TMHNMOD : 16-Bit timer mode register

TMHSTR : 16-Bit timer start register
TMHSTP : 16-Bit timer stop register
TMHSTAT : 16-Bit timer status register
TMHND : 16-Bit timer n data register

TMHNC : 16-Bit timer n counter register
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TMHNNEG

ouT \_D% TMHNOUT

(General Port)

TMHRNINT
4"'D% (Interrupt)
Write TMHNCL
Coincident (H) Coincident (L)
Write TMHNCH
o L marator Comparator
Coincident (H)/Coincident (L) .
v
LSCL — TMHaMoD

HSCLK —>|  TMHSTR
Clock Generation Circuit) | TMHSTP

THnCK R R
EXTRGO-1 — | TMHIS ﬁC#}TMHnCH TMHRDH |C> TMHNCL || TMHnDL

(P0O2,P03) Y

Data bus

€aN
.
=b.

TMHNMOD : 16-Bit timer mode register

TMHSTR : 16-Bit timer start register

TMHSTP : 16-Bit timer stop register

TMHIS : 16-Bit timer interrupt status register
TMHNDL : 16-Bit timer n data register (lower side)
TMHNDH : 16-Bit timer n data register (upper side)
TMHNCL : 16-Bit timer n counter register (lower side)
TMHNCH : 16-Bit timer n counter register (upper side)

1) 16-Bit Timer n Data Register (TMHND : n = 0 14 5)

Address : OxF300, 0xF302, 0xF304, 0xF306, 0xF308, OxF30A
Access : R/W

Access size : 8/16 bits

Initial value : OxFFFF



Axen13lY Microcontroller LAPIS ML62Q1622 Josdy

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

Word symbol TMHND
Byte symbol TMHNDH TMHnDL
o T T T e O I T
stsymool |3 5|23 3|3|2|2 2|2 Z|3|2 3|2 |3
y e\ 9|19/ 9 19|19 ||| o|o | o|o|lo|Oo|O0| O
)] N w N - o o o] ~ ()] w S w 2%} - o
X I 2 3 2 2 2 3 I FT 2 I3 I T T
Accesstype. = = = = £ = = = = 2 = = = = = =
Initial value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
sUN
Y

TMHND (n = 0 §3 5) A9 specific function register (SFR) Addariierseudiouiu 16-bit timer n
counter register (TMHNC)

Tulviun 8-bit timer TMHNDL (n = 0 &g 5) 9ggnulIguiiiguiu TMHNCL (n = 0 84 5) uag TMHNDH (n =
0§14 5) AggniUTeuLiguiu TMHNCH (n = 0 g 5)

Note: TMHND %(??ﬂmﬁﬁial,ﬁa 16-Bit timer gnugm (THNSTAT/THNHSTAT bit 9839 TMHSTAT register B
0) e

2) 16-Bit timer n counter register (TMHNC n = 0 914 5)
Address : OxF310, OxF312, OxF314, OxF316, 0xF318, OxF31A
Access : R/'W
Access size : 8/16 bits
Initial value : 0x0000

1% 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Word symbol TMHNC
Byte symbol _ _ TMHnCH _ _ TMHNCL
4l d || a3 4
stsmol | 3|2 3|2 (3|3|FF|FF|FF 7|37 |3
It symbo 9|9/ 9|/o|jolojo|lo|o|o|0o|0]| 0O
o N w X} vy = o @ ~ 2} 3 » w N = ©
4 4 4 J 2 4 4 2 L &2 2 2 4 23 I
Access type = = = = = = = = = = = = = = = =

Initial value 0 0

o
o
o
o
o
o
o
o
o
o
o
o
o
o
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TMHNC (n = 0 9 5) Aa specific function register (SFR) tu Function 7wy 16-Bit binary counter

3) 16-Bit Timer n Mode Register (TMHNMOD n = 0 94 5)
Address : OxF320, OxF322, OxF324, 0xF326, 0xF328, OxF32A
Access : R/W
Access size : 8/16 bits
Initial value : 0x0000

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

Word symbol TMHNMOD
Byte symbol TMHnNMODH TMHnMODL
4 | 4 4| 4] 4
I 1 2 I3 3|17 7
Bit symbol Z 3| @ 2|3 3|3 = 5
m| e 2 S| 2 2 |5|R »
@ — =< N = S w
T I I DT T
Accesstype X @A D T X § § = 7 g s = = g ? o=

Initial value 0 0 0 0 0 0 0

o
o
o
o
o
o
o
o
o

TMHNMOD (n = 0 83 5) A® Specific Function Register (SFR) IGE?MUQN 16-bit timer 8 wazaziTou

TMHNMOD Bnedaila 16-bit timer 8 gnvign

UALLDYALAATUM
THNCS (Bit 0)

THNCS Aa Onfildidan Timer Clock 989 16- Bit timer n timer

THNCS SUATLIUR
0 LSCLK (AiSudu)
1 HSCLK

THNEX (Bit 2)

THNEX fe Onfildiden Count Clock va4 16-Bit timer n timer
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Note : A211UANF9521I19 Timer Clock Uag Count Clock Aig Count Clock agnlylugnu Counting
Operation Wag Waveform Output Control w# Timer Clock %gﬂiﬂumu Sampling LaEATINTATO VDY

doyayeu Trigger neuan

THNEXS MBGEIGRLG

0 \donld Timer Clock Tudn THNCS Taganunsanviun
9n3187U Dividing Ratio langnismuuadng 0 fa 2

V83 THNDIV

1 WonldvouwTuresdyaiu Trigger neusn Tuln
THNEXS 105193010 Uv03d QU 8nae Timer

Clock Tu THNCS

THNEXS (Bit 3)

THREXS Ao Onilldidan Trisger nnaven

THNEXS SUATLIUR
0 P02 (ANL5uE)
1 P03

THNDIV2 ©4 THNDIVO (Bit 4 914 6)

THNDIV2 813 THNDIVO T4idensns1d@au Dividing Ratio 984 16-Timer n timer

THNDIV2 | THnDIV1 | THnDIVO 188880
0 0 0 w5 1 (FSudu)
0 0 1 w5 1/2
0 1 0 3 1/4
0 1 1 3 1/8
1 0 0 w15 1/16
1 0 1 "151/32
1 1 0 w15 1/64
1 1 1 13 1/128

THN8BM (Bit 8)

THN8BM Ao Jniildiden Timer sewing 16-Bit Timer U 8-Bit Timer
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THN8BM NUaLLREN
0 16-Bit Timer Mode (ﬁWLéuéTu)
1 8-Bit Timer Mode

THNOST (Bit 9)

THNOST Ae JnfildidenTnunnisveauves 16-Bit Timer n

THNOST NUaLLRYA
0 Repeat Timer Mode (ASud)
1 One-shot Timer Mode

THNNEG (Bit 10)
THNNEG Ao Oniildidan Output Polarity 84 timer out (TMHNOUT)

THNNEG SNUaLLDYN
0 Logic Uan (ASud)
1 Logic au

Note : ﬁgﬂ?ﬁﬁ TMHNMOD ile Timer n e (Un THNSTAT/THNHSTAT 989 TMHSTAT register Ju “0”)

4) 16-Bit Timer Start Register (TMHSTR)
Address : OxF350
Access : W
Access size : 8/16 bits
Initial value : 0x0000
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1% 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Word symbol TMHSTR

Byte symbol TMHSTRH TMHSTRL
e e I I I I I = T = O A
. & x| 5|8 | =3 I| T Z|Z T |ZI
Bit symbol T 5 5|35 5|5 T |3 | D | D| WD
2188181828 c|lclc|lc|c|c
SIS 1S S & Z|zZz|Z2|Z2| 2| =2
Access type = = = £ £ £ £ = = = = = = = = =
Initial value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TMHSTRL @9 specific function register (SFR) ﬁ‘h’fﬂ’m@m'mémé’umiﬁwm 16-Bit timer n (0 4 5)
TMHSTRH @9 specific function register (SFR) 7l4lulnun 8 Bit timer

TMHSTR fa write - only register 14mIUANYTUIUNTITUAUYDY timer Uazgnrgan15vinaulag TMHSTP

ANVIANAUA SUATLIUR
0 Asanuelagiu (ASuAw)
1 SUTU

Bit Yo Bit

Bit 13 | TH5HRUN | Tulniua 8-bit timer
Upper side timer start control U84 16-bit

timer 5

Bit 12 | TH4HRUN | Tulvium 8-bit timer
Upper side timer start control U84 16-bit

timer 4

Bit 11 | TH3HRUN | Tulvium 8-bit timer
Upper side timer start control U84 16-bit

timer 3

Bit 10 | TH2HRUN | Tuluun 8-bit timer
Upper side timer start control U84 16-bit

timer 2

Bit 9 | THIHRUN | Tulvium 8-bit timer

Upper side timer start control 984 16-bit
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timer 1

Bit 8

THOHRUN

Tulnua 8-bit timer
Upper side timer start control 984 16-bit

timer O

Bit 5

TH5RUN

Tulnun 16-bit timer

Timer start control 983 16-bit timer 5
Tulwua 8-bit timer

Lower side timer start control ¥89 16-bit

timer 5

Bit 4

THARUN

Tulnun 16-bit timer

Timer start control 983 16-bit timer 4
Tulwun 8-bit timer

Lower side timer start control ¥89 16-bit

timer 4

Bit 3

TH3RUN

Tulwua 16-bit timer

Timer start control U89 16-bit timer 3
Tulnun 8-bit timer

Lower side timer start control ¥8s 16-bit

timer 3

Bit 2

TH2RUN

Tulvun 16-bit timer

Timer start control ¥89 16-bit timer 2
Tulnun 8-bit timer

Lower side timer start control W84 16-bit

timer 2

Bit 1

TH1RUN

Tulnun 16-bit timer

Timer start control 989 16-bit timer 1
Tulnun 8-bit timer

Lower side timer start control ¥8¢ 16-bit

timer 1

Bit O

TH50RUN

Tulnun 16-bit timer

Timer start control 983 16-bit timer 0
Tulnun 8-bit timer

Lower side timer start control U84 16-bit

timer O
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Note : Tulvin 16-Bit timer Tn#l 13 89 8 (@ THNHRUN (n = 0 fis 5)) axlsignlden uagsiser TMHSTR
e timer n gAY (U THNSTAT/THNHSTAT was TMHSTAT register Ju “0”)

N157N91UVDY 16-Bit Timer 1UasAU (Basic Operation of 16-Bit timer)

Tu 16-bit timer n counter (TMHNC n 0 &4 5) Wlewdeur “1”7 aadn THNRUN wes TMHSTR
register THNSTAT agdlaausilu “1”7 w agmaum%ummﬁﬁgzgm Timer n clock (THNCK) ﬁvmﬁaﬂﬁlu 16-
Bit timer n mode register (TMHNMOD) wazisuiU agmaum%wuaa@uﬂﬂﬁugﬂﬁ 2 U9y timer n
clock (THNCK) Tusgninen1stiua Count value w9 TMHNC %Lﬁm%{uw%uﬁumﬁagﬂu Timer n data
register (TMHND) &qyayiauuad Timer n interrupt (TMnINT) JzAATY o agmaum%mmé’zgzym THNCK
uay TMHNC gn Reset Lfu “0x0000” i mawutiu nstfuagiinrudeiondo Timer aglulvin Repeat

Timer Mode Wagngan1siuiile timer agﬂuiwm one-shot timer mode

[
v 1

\5lo0m THNSTP w89 16-Bit timer stop register (TMHSTP) gneiaandu “17 TMHNC 9evign o vau
YAUYBIGNARLYNLINVOIYAIY THRCK waz THSTAT 1u “0” 1§leDm THRRUN gnasadu “0” 3nass
TMHNC 4 Restart nstfuainainardivign TMHNC azndulufiaEudu “0x0000”

[

AIUYBY Timer Interrupt Aaun15691

TMHnD+1

T = ———— (=0to7
TMI ™ THnck (Hz) (n=0tc 7/

TMHND : 16-Bit timer n data register (TMHND) AsA1lut9 “0x0001” 8§13 “OxFFFF”

THNCK : Clock Frequency (??ﬁﬁﬂﬂa 16-bit timer n mode register (TMHNMOD)

(%
v 1

\dlodn THNRUN gnsisandu “17 asiusunstiu

[

nAMAUENLEnsDIraud g alulun Repeat timer waglulusn one-shot timer Tunndaly
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THNCK N Y O
THRRUN | « « [ ]
THnSTP « «
5 5
THRSTAT K
Write TMHNC _,_l & & i
TMHNC xxxx { oooo _ }oo01¥foss}oooo Y ooo1)thoss) oo jf§osF) ooso 0061
TMHND :X 0oss
TMHRINT " B
T
(n=0to0 5) 5
Trmi (,( §
TMHNOUT

Returns to the initial value when the timer stops.

ST O A A
THNRUN . y [
» n
THNSTP 4 g
THNSTAT " .
- "
Write TMHNC 4 «
; W n
TMHNC XXXX ) 0000 (0001}{0002)lpe7 Y0088 § o000
TMHRD X 0086
TMHNINT « «
W n
— L %
(n=0to3) T 7 T
TMHROUT 7

7 7

Inverts when the timer starts. The timer stops when interrupted and returns to
the initial value.

Example (Repeat Timer Mode)

313U wansflenssariteaing interrupt 909 100 mS lulyn repeat timer lagld 16-bit timer 0
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| Setting start

Set the operation clock

Check timer stop

Set the mode register

Set the data reqgister

Set interrupts

Clear the timer counter

Timer start

!

End (wait for an interrupt)

Watchdog Timer

ML62Q1000 i1 watchdog timer (WDT) fildmsaafuanuedilildinunves CPU wazad s non-
maskable interrupt #3935V Reset londulUgantuzunfintnanuziililsivun n9ln - Innnsld
37U WDT %38 WOT clock anansavinlanie code

Note : Non-maskable interrupt e interrupt 7 CPU llanunsauasta
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Low-speed clock woT

LSCLK overflow
¢ ) Clock control W? ISL‘K \WDT counter —> WDT reset

RC1K clock

(RC1KHZ) 71 | R
- WDT clear eset — WDT interrupt
WDT Clock selection Interrupt (non-maskable)
Enable/Disable ———— control Control
(Code option) [ ] [ 1
Clear time —> WDT invalid clear
period control reset
Data bus

gﬂﬁ
WDTCON : Watchdog timer control register
WDTMOD : Watchdog timer mode register
WDTMC : Watchdog timer counter register
WDTSTA : Watchdog timer status register

1) Watchdog Timer Control Register (WDTCON)
Address : OxF010
Access : R/W
Access size : 8 bits

Initial value : 0x00

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

Word symbol -

Byte symbol - WDTCON
5

Bit symbol ' ' - ' ' ' ' S| &G I RISIRIE|T
Q.
o

Accesstype ® ®© XL X XH® XH X H = = = = = = =

Initial value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Ca
.
=b.

WDTCON @8 specific function register (SFR) #il4f Clear A1 WDT Counter

wWHd
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5o WDTCON gneudn Internal pointer (WDP) aziUasurdusiludn 0

18azLdALAazUn
WDP (Bt 0)
WDP #o Jniildiguen internal pointer (WDP) WDP a2 Reset 1fu “0” ifleszuu Reset e WDT

Counter Overflow

d7 @9 dO (Bit 7 19 0)
d7 @3 do e DmildiTeudieyadmiunts Clear A WDT Counter 3 WDT Counter an%15a Clear
Ielnedeurn “ox5A” luvaiedl internal pointer (WDP) WJu “0” uazilawlou “OxA5” WDP auidu “1”

WDT agly Clear 87n15 Clear WDT Counter

2) Watchdog Timer Mode Register (WDTMOD)
Address : OxFO12
Access : R/W
Access size : 8 bits

Initial value : 0x06

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

Word symbol

Byte symbol - WDTMOD

| 5|8 A

Bit symbol IR S99
By 3 N - o

Access type Py A X XWX X 3 W W XD

MWH
wd
o
wy
WY
wd

Initial value 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0

(%
=

WDTMOD i specific function register (SFR) #ld#arnAuLian overflow 183 WDT counter wagyils

WDT @1u150 Clear AULIALS

8aTLIUALAATUS
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WDT 2 4 0 (Bit 2 84 0)

WDT2, WDT1, WDTO #e Tailldarrauiaan overflow (Tyy oy) 84 WDT Counter

WDT2 WDT1 WDTO EELEIGEL

0 0 0 Uszaunad 7.8 mS

0 0 1 Uszaad 15.6 mS

0 1 0 Uszanad 31.3 mS

0 1 1 Uszaunad 62.5 mS

1 0 0 Uszanad 125 mS

1 0 1 Uszaunad 500 mS

1 1 0 Uszanas 2 S (AiSud)
1 1 1 Uszunad 8S

VUL SloAnudiues WOT counter clock Ao 1 kHz

WOVF1 i1 0 (Bit 5 94 4)

WOVF1 &1 0 fie dnfildidontniniuiatves WOT fiawnse Clear I ()

ile WOT iy overflow 62.5 ms wiatesnindna1u overflow ¥8s WDT counter 7igels WDT

Tuagyiinig clear lugianaunaniivualiluauis 100% ldauladeyanaslily WOVF1 uag WOVFO

WOVF1 | WOVFO IUALLDYA
0 0 100% w®3A1ULIaN overflow
0 1 75% vU83IA1ULIa1 overflow
1 0
X . 50% vpIA1uLIaN overflow

Note : o clear AULIAT 50% 139 75% Yo9A1UNEAT overflow WDT laaunsaia interrupt 161
waziioifin overflow ﬂ%ﬂLLiﬂ WDT 2% reset AN
3) Watchdog Status Register (WDTSTA)

Address : OxFO16

Access : R

Access size : 8 bits

Initial value : 0x01
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% 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Word symbol -
Byte symbol - WDTSTA
p=
2183
Bit symbol o 0 g
— — =
8| 2|z
Accesstype ® @©®© ® ® X™X XH X @H XHL X AL X AN A @I A

Initial value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

WDTSTA e specific function register (SFR) Tde1uaatugadnsunns clear A1 WDT Counter
378@3[@8@%@\1&@'@36@
WDTWIN (Bit 0)

WDTWIN Judnfiuansin WOT Counter @ansa Clear Anlavselsl

WDTWIN UATLDYR
0 WDT Counter lilaunsa clear Anls
1 WDT Counter @11150 clear Anle

WDTCLR1 (Bit 1)

WDTCLR1 Hudnifldeuaniugnisviney WOT Counter

Jnilaggnasanlu “17 Wioilioudn “Ox5A” wag “OxA5” a3 WDTCON register uaz WDT



