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LAPIS Technology

Microcontrollers

LAPIS Technology's MCU controllers utilize original low power technology cultivated over
many years to achieve class-leading” performance. As such they have been widely /

adopted in a variety of applications, from compact battery-driven devices

such as high-performance digital watches to consumer
appliances, industrial equipment, and infrastructure, with
over 100 million units shipped per year. Going
forward, LAPIS Technology will continue to

provide MCUs that meet market needs for .
Broad lineup

low power consumption by leveraging
<Select according to application>

the latest technologies.
- 8/16/32bit models offered

- Consumer electronics, industrial equipment, loT, battery-powered applications

- MCUs with speech playback function available

2 Multiple peripheral functions and form factors

<Compatible with a wide range of applications>

- LCD drivers suitable for a variety of LCD panels + Numerous serial ports

- Select between package and bare chip form + PWM ideal for IGBT/LED lighting control

factors to suit application requirements + Low-cost, high precision temperature measurement

+ High noise immunity against power via RC ADC
supply/signal noise - Flash memory readable at only 1V
+ High fidelity high output voice functionality

Complete development support system
<Supports software development and Flash programming>

- Reference board available for every product
- Starter kit with emulator, reference board, and software development tools facilitates program development
- Onboard/offboard Flash programmer supports customer program writing during mass production

- Support also provided for program writing during mass production based on customer requirements
(i.e. via onboard writing tool, Flash GANG writer)

Low Power consumption high performance
original U8/U16 cores
<Easily switch between 8bit and 16bit cores depending on the application>

- Instruction compatibility simplifies program flow
+ Built-in multiplication/division co-processor improves computing power

www.lapis-tech.com/en/
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Operating Frequency

24MHz

16MHz

8MHz

EZZ General-Purpose MCUs (16bit) ML62Q1000 series

- Wi | 8ot

Industry-*
Leading 16bit

Energy saving-
Improved Safety MCU

Consumer/Industrial Equipment

I3 ‘E# [High Performance]

|

16bit ML62Q1000 series

[General-Purpose]

General-Purpose MCUs (16bit)
Built-in LCD Driver
‘ oo e Normal type

loT/Industrial Equipment/
Battery-driven Devices

16bit ML620Q500

Ideal for data loggers used in
environmental management
(i.e. transportation)

32bit ML630Q400

USB Interface & Security Function MCUs (32bit)

Low Power MCUs (16bit)

SEULEEL Built-in LCD Driver

Normal type
Segment type P

Normal type

Improved performance . . . A

] Home appliances/industrial equipment/
Battery-powered devices disaster prevention
8bit ML610Q300

8bit ML610400/ML610Q400 Ideal for datalogger

Low Voltage Operation MCUs (8bit) Speech Playback MCUs (8bit)

Built-in LCD Driver Built-in LCD Driver
Dot Matrix type Segment type

Normal type

Normal type

Built-in speech playback function

ire
Petected!

3.0pA Current Consumption(HALT mode)
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General-Purpose MCUs (16bit)
Expanded functionality, 24MHz (Max) operation at up to 105°C

16bit ML62Q1000 series ML62Q1300 group
ML62Q1500 group ML62Q1700 group ML62Q1800 group

The ML62Q1000 series are high-performance 16bit CMOS
microcontrollers utilizing LAPIS Technology's RISC-type 16bit CPU
'U16' core. Low Power consumption and multiple peripheral

ML62Q1000 series
System Block Diagram

functions provide superior processing capability.

Feature 1: Multiple peripherals 2 i
e o R FC Unit Flash ROM Power Regulator RESET
A wide array of peripheral circuits are built-in, including (Slave/Master) Manage
numerous serial communication circuits, multifunction 16bit Func
) ) . I2C Master Data Flash RAM ) ’ VLS
timers, a high accuracy analog function, and flash memory Timer
that supports background processing during program Serial Unit HW e Tier LoD Drver
execution while writing to the data flash. UART/SIO Multiplier UG
Feature 2: Broad lineup RISC CPU

The broad lineup includes several package types, from 16 EiFD DMAG ES

to 100 pins, in program memory sizes ranging from 16KB s
fet 32kH:
to 512KB. Software-compatible peripheral functions are Buzzer aey g WDT -

Function RC OSC

built in. Pin layout is also similar, making it easy to flexibly
On-chip CRC 24/32MHz 1kHz

respond to package and/or program changes. Debug Calculator PLL RC OSC

Feature 3: Safety functions

In addition to functions for preventing crystal oscillation
stoppage during inter-terminal leakage and malfunctions at
low voltages and/or turn ON, a circuit is added that
significantly expands the self-test range.

“e\’xagﬁ— Full dual clock system delivers flexible clock management
pava’ with Low Power consumption

M Full Dual Clock System
= This system enables selection of low-speed and high-speed clocks for each CPU and peripheral circuit. For example,
a high-speed clock is typically selected for the CPU and timer operation, but can be stopped quickly if necessary and
a low-speed clock used (i.e. for receiving signals through UART). This provides flexible clock management that can
help reduce power consumption considerably.

Conventional MCU Circuit LAPIS Technology's MCU Circuit
High-Speed High-Speed
Clgck P CPU Clgck P CPU
Lew-Semes) Peripheral Low-Speed Peripheral
Crock " Circuit CroaP Circuit

B Current Control at Startup
= Controlling the initial current during power ON and utilizing a low-speed clock at MCU startup makes it possible to
minimize startup current, allowing for worry-free operation in power supply systems possessing limited current capacity.

Conventional MCU Current LAPIS Technology's MCU Power Supply

Current Inrush Current Current

e

<«—Inrush Current

Reset Current Low-Speed

High-Speed CPU Operation

CPU Operation
Power ON e Power ON 7

Reset Current
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Safety Functions

B Expanded safety functions

Self-Diagnostic Functions @ Error Detection ‘ Memory Protection

*Register test Oscillation frequency test
*UART/SSIO/C test  *WDT test

*A/D converter test *GPIO test

eProgram counter test  eInterrupt test

*Flash memory CRC calculation
*RAM parity error
*ROM unused area access guard

*RAM guard
*SFR (Special Function Register)

Detects malfunctions

Peripheral circuit diagnosis
detects failures

B 10 software-based self-diagnostic functions

due to memory data errors
and invalid memory access

SFR/RAM erroneous
write prevention

Sample software is offered, including self-diagnostic software for the MCU that complies with the international
standard IEC/UL60730 ‘Automatic electrical controls for household and similar use’ as well as software

compatible with IEC60730-1 Annex H Software Class B

B Strong against noise and compatible

with high temperatures
Cleared the highest class (+8kV)
during IEC61000-4-2 ESD noise testing
(also cleared +30kV)
Broad operating temperature range:
—40°C to +105°C Compatible with 4
high temperatures

w N =

ML62Q1000 series

Test Level

Reference

Results of ESD Breakdown Evaluation Tests Based on IEC61000-4-2

ML62Q1000 series

Vertical Coupling Plane Test | Horizontal Coupling Plane Test

Test Voltage [kV]

N

Pass

IS

Pass

(o2}

Pass

+F H K K

o]

Pass

w
o

Pass

H.

& ML62Q1729 ML62Q1739  ML62Q1749
512K ML62Q1859 = ML62Q1869 | ML62Q1879
s8aK \ \ \ \ ML62Q1728 = ML62Q1738  ML62Q1748
ML62Q1858 = ML62Q1868 ML62Q1878
" ML62Q1700 group: Built-in LCD Driver Type NiEse7 | INleEaiaT | INIEsoiiT
ML62Q1300 group: ML62Q1557 | ML62Q1567 = ML62Q1577
o m::ggg: ggg group: Normal Type ML62Q1726 ML62Q1736 ML62Q1746
group: ML62Q1556 | ML62Q1566 = ML62Q1576
160K ML62Q1725 = ML62Q1735 ML62Q1745
ML62Q1555 = ML62Q1565 ML62Q1575
128K ML62Q1704 ML62Q1714/C = ML62Q1724/C = ML62Q1734/C = ML62Q1744
ML62Q1534 ML62Q1544/C = ML62Q1554/C = ML62Q1564/C = ML62Q1574
o6k ML62Q1703 = ML62Q1713/C | ML62Q1723/C = ML62Q1733/C = ML62Q1743
ML62Q1533 ML62Q1543/C = ML62Q1553/C = ML62Q1563/C = ML62Q1573
ML62Q1702 ML62Q1712 = ML62Q1722
64K ML62Q1347 | ML62Q1367
ML62Q1532 ML62Q1542 = ML62Q1552
ML62Q1701 ML62Q1711 = ML62Q1721
48K ML62Q1346 | ML62Q1366
ML62Q1531 ML62Q1541 = ML62Q1551
ML62Q1700 ML62Q1710 = ML62Q1720
32K ML62Q1325 & ML62Q1335 | ML62Q1345 ML62Q1365
ML62Q1530 ML62Q1540 = ML62Q1550
24k ML62Q1324 ML62Q1334
16K ML62Q1323 | ML62Q1333
16pin 20pin 24pin 32pin 48pin 52pin 64pin 80pin 100pin
WQFN16 TSSOP20 WQFN24 WQFN32 TQFP48 TQFP52 QFP64 QFP80 QFP100
SSOP16 TQFP32 TQFP64 TQFP100

Note: Please refer to the manual for each product regarding individual specifications
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Low Power MCUs (16bit)

0.45pA current consumption in Halt mode/

<250uA/MHz operating current
16bit ML620Q500

The ML620Q500 CMOS microcontrollers utilize LAPIS Technology's
original 16bit RISC U16 Core to achieve superior performance. CL‘(JDLGE ML620Q500 .
The U16 Core is instruction-compatible with the U8 Core and offers L System Block Diagram
parallel processing using a 3-stage pipeline architecture to enable
efficient instruction execution with one instruction per clock cycle.

ML620Q500 leverage Low Power technology utilized in 8bit U8 Core U16 Core RISC CPU

MCUs to improve processing power and provide high performance

Flash ROM Data Flash 16bit Timer | | 8bit/16bit Timer 16bit PWM

operation (16MHz Max) while maintaining ultra-low current
consumption (0.45pA at Halt, <250pA/MHz operation).
Additional features include wide operating voltage (1.8V to 5.5V) and

12C (Master), SPI, UART Analog Comparator

temperature (—-40°C to +85°C) ranges, enabling support for a variety
of applications.

Integrated Peripheral Functions

Regulator Voltage Level
Supervision

| WDT |

<2

A number of peripheral circuits and functions are also built in, such Successive Approximation type 12bit ADC =

as a successive-approximation-type 12bit ADC, RC-oscillator-type 16MHz 32.768kHz
RC Oscillation RC Oscillation Sensor
24bit ADC ideal for temperature/humidity measurement, and Clock Clock RC Oscillation type 24bit ADC
multiple serial ports (I°C, UART, SPI). —
All models integrate flash memory for onboard programming. 0
Thermistor
. Successive approximation type
Clails—leadllng Irlg?;\ccuracy 12bit ADC supports various sensors  |fem
eI ELETE R E ) and touch switches
All models equipped with
programmable flash memory
*LAPIS Technology study
“e\-\{tagf- ML620Q500 16bit MCUs provide low current consumption
pdv2 through optimized output modes
Numerous power modes reduce power consumption us
. L . . o
- Optimal combination of multiple power down modes minimize
power consumption cPU cPU
- Power down modes added to Flash ROM and regulator Operation Operation oragl
%‘ Current
£ ooedlooccallac ool 220
. (&)
[Multiple Power Down Modes] L
3 power down modes (Deep Halt, Halt-H, Halt) are used in combination to reduce el i
power consumption - even during high-speed (16MHz) operation. Time
16
CORE
CPU CPU
[Flash ROM and Regulator] Operation Operation
The Flash ROM and regulator have been improved by adding newly developed
power down modes, reducing standby power consumption even further. =
g Average
3 Halt Current
[Reference] — === = === ———— _I-_I _It_ I:I_ ------
0 alt-
Standby current reduced by 10%, from 0.5pA to 0.45pA Deep Halt
Time

5 www.lapis-tech.com/en/



High performance operation with ultra-low current consumption

supports a wide range of applications, from battery-driven m
devices to industrial equipment

M 0.45pA current consumption in Halt mode: <250puA/MHz operating current C\aSS'Leading
M Operating frequency: 16MHz (Max) Low Power (&
B Operating voltage: 1.8V to 5.5V Consumption

I Operating temperature: —40°C to +85°C

Multiple peripheral functions support a variety of AN REEN

SyStem requwements : Successive Approximation :

I Successive approximation type 12bit A/D converter - | lype120tADC | L

M RC oscillation type 24bit A/D converter - E,geozsfglilf:ﬂ%% —
= Enables high accuracy temperature and humidity measurement — -
2 ==l | |°C, SPI, UART —

M I2C, SPI, UART (Full duplex mode), etc. - .
= Compatible with a variety of serial I/F TTITITT

Internal oscillation circuit reduces component costs
while improving system safety

M Low-Speed Clock: 32kHz crystal/internal RC oscillation (Selectable)
B High-Speed Clock: 16MHz crystal/internal RC oscillation (Selectable)

M 32kHz RC oscillation provides backup in case of crystal oscillation failure,
ensuring continuous system operation

L] ML620Q500

ROM ‘
Byte)

e Normal type

Thermostats

128K

Electronic Shelf Labels

ML620Q504H Temperature Loggers
Health & Fitness

64K

32K ML620Q503H ‘ ]
> \\4_ /

16K

16pin 32pin 48pin 64pin 80pin 100pin

Note: Please refer to the manual for each product regarding individual specifications
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Low Voltage Operation MCUs (8bit)

Remarkably low current consumption enables single-battery low-voltage drive

(0.5pA Halt current/operating current <5pA/32kHz)
8bit ML610400/ML610Q400

The 8bit ML610400/ML610Q400 of high-performance CMOS

microcontrollers integrate LAPIS Technology's original 8bit U8 Core 8bit ML610400/ML610Q400

CPU, enabling high efficiency instruction execution(1 instruction/clock) System Block Diagram

through parallel processing based on a 3-stage pipeline architecture.

The clock generator circuit uses a dual clock configuration and
) —® U8 Core RISC CPU

features both low-speed mode and Low Power mode operation.
These MCUSs, which have proven popular in the portable e Flash ROM RAM 8bit Timer
battery-driven and handheld device markets, leverages proprietary
Low Power technology and incorporates Flash memory capable 1/0 Port Melody/Buzzer 1kHz Timer
of operation at only 1V along with optimized power management
functions and a high efficiency RISC CPU to minimize power Clock Generator | Betitermy el DEfslen |
consumption. In addition, a built-in LCD driver, 2 ADC circuits, Glock Out | Y o
on-chip debugger function, and other peripheral circuits make High Speed

. - ; q Oscillator Successive Approximation type 12bit ADC |
them ideal for portable LCD-equipped devices such as smart |J=|‘— Low Speed \

Vi i Oscillator
watches, activity/heart rate monitors, and thermostats. -r_ RC Oscillation type 16/24bit ADC &
MCUs with integrated rewritable Flash memory support shorter 32.768kHz —
Crystal ) s s )

development and production times while low current consumption  oscillator On-chip Debugging Circuit 0

translates to smaller, lighter form factors and extensive peripheral Thermistor

circuits contribute to greater set miniaturization. Also, an expanded K 1V readable Flash memory High accuracy RC oscillation type

temperature range (-40°C to +85°C) enables suitability with A/D converterideal for temperature
and humidity measurement

industrial equipment such as data loggers used for temperature

processing for food and other products. High-speed (1 instruction per clock)
processing reduces CPU operating

Compatible with a variety of

LCD panels, including segment
times as well as current and dot matrix displays

consumption

KeY e ML610Q400 8bit MCUs deliver
) ‘-
Ad"a“‘a low voltage, low current operation

Reduced by
onventiona up to LAPIS Technology
Sb 3 ocontrolle 86 0 * Low Power 8bit Flash Microcontroller
(V)

Operating Voltage 1.8V to 3.6V “LAPIS Technology study 1.1V to 3.6V

Sleep (HALT) Current 2.0pA 0.5pA

Standby (STOP) Current 0.8pA 0.15pA

Operating Current 50pA (32kHz CPU operation) SpA (32kHz CPU operation)
6mA (4MHz CPU operation) 0.8mA (4MHz CPU operation)

Breakthrough low current consumption enables single-battery operation

7 www.lapis-tech.com/en/



us

CORE

ROM

(Byte)

128K

96K

64K

48K

40K

32K

24K

16K

8K

6K

Class-Leading
Low Power
Consumption
Flash memory operable at 1V, combined with a sleep (Halt)
current of only 0.5pA, make this series suitable for a variety

of applications-especially portable battery-driven devices.

LAPIS Technology's original RISC-type CPU utilizes

a 3-stage pipeline architecture to enable 1 instruction
per clock cycle. As a result, 16bit performance is achieved
via 8bit operation.

In addition to an LCD driver optimized for dot matrix/segment
displays, these MCUs integrate an RC oscillator type ADC ideal
for temperature measurement as well as a successive
approximation type ADC compatible with voltage output sensors,
along with a real-time clock, battery level detection circuit, 16bit
PWM for backlight dimming, melody output, and more.

Flash Memory Operation Comparison

(WA) ®

LAPIS !
Technology /
"""""""" ®

Voltage
= (V)

1.0 1.8

Pipeline Processing

cos L1 L[ L]
N e
oncoss|__ e e
eeone | | w e

One instruction per clock cycle

Standard
type

Dot Matrix
type

_|_
IOllZlic.l 72 2k BLOIRTC

Segment
type

| | ML610Q418
ML610Q418C High Aca‘nracy Weather ML610Q438/9
Normal type Notification Systems
o ' ML610Q435/6
L %
ML610482
ML610Q482 - g ML610Q419 Thermostats Bicycle Meters‘ :- ML610Q431/2
Remote Controls
for TVs ML610Q428/9
(G
Remote Controls Segment type e V\?ar?:hrtes i Electronic Sports
forHeaters With LCD Driver - {—— (Multifunction) Watches ——
(Max 144dot to 192dot) e Pedometers with Graph
Dot Matrix type |
with LCD Driver
(Max 400dot to 1536dot)
ML610Q407/8/9 ML610Q411/2 ]
Token Machines Pedometers
F A \ alculators
| = el B
i S ] )
Te&%egljr‘: e Glocks Ther?ri\gnr:;ters Thermostats
48pin 64pin 80pin 100pin 120pin 128pin 144pin

Note: Please refer to the manual for each product regarding individual specifications
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Speech Playback MCUs (8bit)
Sound algorithms HQ-ADPCM*!,4bit ADPCM2,

8bit PCM(non-linear/straight), 16bit PCM(straight)
8bit ML610Q300

The ML610Q300 of CMOS MCUs with speech output function
utilizes a proprietary 8bit U8 core to achieve superior performance.
In addition, a hardware-based high fidelity speech playback function

W 8bit ML610Q300
) System Block Diagram

and high output speaker amplifier make it possible to provide voice
functionality on a single chip, improving audio quality, simplifying
control, and maximizing MCU performance.

This superior playback functionality, combined with a low power high
performance U8 core,3V/5V compatible power supply and broad
peripheral control functions, provide a single-chip solution for both
battery- and AC-driven products.

U8 Core RISC CPU
—|'! Flash ROM | | Successive Approximation type ADC |
Clock Generator
RC Oscillator PLL Oscillator
I SSIO, UART, I°C J—
O a generato
Synthesizer Digital Filter Speaker Ampilifier

On-chip Debugging Circuit

il

Speaker

Integrated peripheral
components save space
and improve reliability

High frequency component removal filter, 0.45W@3.0V/1.0W@5.0V
=1 speaker amp, high compression, supports both high data compression
HQ-ADPCM*! and 4bit ADPCM2 algorithms

Numerous components are built-in for

| 96KB Flash ROM enables speech
playback for 30 seconds*?

analog processing, including speaker

amplifier, reducing thenumber of parts
required

HEHEH
Y Speech Speaker <)
. ’ Synthesis LS| Amplifier,
) ]
Sensor Speaker

Conventional Solution: 5 Chips

v Speech output function on a single chip

B Low-pass filter reduces noise
B Sound algorithms

HQ-ADPCM*', 4bit ADPCM2, 8bit PCM (non-linear/straight), 16bit PCM (straight)

B 1W speaker amplifier (@5V)
B Power supply voltage range: 2.0V to 5.5V

9 www.lapis-tech.com/en/

a
Fewer \ |
components

The all-in-one design reduces external component count
and saves space while increasing reliability

D)

MCU with Built-in Speaker

Speech Output Function

LAPIS Technology Solution : 1 Chip

High
Fidelity
Speech

Playback

Sensor

High
Performance
and
Low Power

High
Output
Speaker
Amplifier

3V/5V

*1: Excluding ML610Q304
*2: Conditions: During 6.4kHz ADPCM2 playback, not including control program capacity



High fidelity, high compression HQ-ADPCM makes it possible to reduce memory capacity

ML610Q305 and ML610Q306 adopt the newly
developed high fidelity, high compression sound HQ-ADPCM enables high fidelity audio compression

algorithm HQ-ADPCM that provides a clearer sound Comparison of Data Volume

Required for 30s Playback

and richer audio range while reducing data size Sound Quality Level

With Hiigh onventiona Q-ADP

HaRoPoy § e
16bitPCM
Q)éHQ-ADPCM» ng)uamy e || Ao
sound and effects || 7.7 Mbit

Conventional sz
Va

compared with conventional ADPCM, providing a

Enables
compression
of melodies
and sound

effects

more comfortable listening experience. For example,

melodies and sound effects that are degraded with
ADPCM and cannot be played with uncompressed
PCM can be compressed with HQ-ADPCM, ensuring
superior sound quality while reducing memory

About

3Mbit

Required Data Capacity speech || About
Q) 1.9Mbit

With Conventional About Reduced approx.

ADPCM Total || 9.6Mbit 6 8 %

capacity. Up to 80% compression is possible vs.
4bit ADPCM and 20% compared with 16bit ADPCM.

Easy speech playback

M Achieves speech playback functionality by simply setting sound code data in the sound regist

M Integrating 16-byte*'/32-byte*? FIFO into the sound register makes it possible to extend the interval
between sound code data request interrupts

Speech Playback Conditions Sound Code Data Request Interrupt Time*®

16bit PCM at 16kHz 250us
*1: For ML610Q304
*2: For ML610Q305/ML610Q306
B Speech LSI Tools Facilitate Sound Code Data Creation *3: Time from full FIFO to empty

Run the 'Speech LSI Tools' program on a PC to create sound code data using a speech playback MCU. Speech LSI Tools include a Wave Editor that
makes it easy to change (i.e. fade in/out), cut, and connect original sound data (WAVE files) as well as a Speech LSI Utility capable of editing phrases
and converting WAVE files to the HQ-ADPCM and ADPCM2 formats.

Speech LS| Utilit;
Peec ,. =4 Speech LSI Tools Operating Environment

- Microsoft® Windows
Windows 7, Windows 8.1, Windows 10
Note: Compatible with 32bit (x86)/
64bit (x64) environments
- Processor and memory
Set up according to OS requirements
- Hard disk space
1GB usable HDD space
- Audio
Windows compatible sound card and speakers

Speech LSI Tools

- Sound cut/connection
- Fade In/Out, etc.

- Enables conversion from WAVE
files to the HQ-ADPCM format - USB port

- Phrase editor, etc. Note: Program data is developed separately in the

LEXIDE-U16 integrated development environment.

Wave Editor

us
CORE

ROM
(Byte)
;
Fire Alarms Gas Sensors
96K
28pin 32pin 36pin
VQFN28 WQFN32 TQFP32 WQFN36

Note: Please refer to the manual for each product regarding individual specifications

[Reference] LAPIS Technology also offers speech synthesis LSIs that can easily be controlled by an MCU

| LAPIS Technology Speech Synthesis LSIs | Mm

www.lapis-tech.com/en/ 10
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ML630Q400 are high-performance 32bit CMOS MCUs that integrate an ARM® Cortex®-MO0+.

32bit ML630Q400

Low Power Consumption System Block Diagram
Achieves a low current consumption of 0.8pA at
Halt Mode and 250uA/MHz during normal usB | RAM | | SA-ADC |
operation, making it ideal for battery power
app”cations UART | Flash ROM | | RC-ADC |

SSIO | Data Flash | | Comparator |
Multiple Peripherals rC

32bit ARM® LCD
Supports a variety of communication methods, GPIO Ger bRl oriver
including USB2.0 Full Speed, I>’C, UART, and
SSIO. 2 types of AD converters are builfc in (RC | LS | Timer | NG |
and SA), along with an LCD driver, making them
ideal for data loggers. Also integrates AES and wor AES
a random number generator necessary for
security applications. o
External
I Interrupt
i i i & CLK Control DINRE

High Noise Immunity
Clears £30KV" during IEC 61000-4-2 electrosttic

noise testing, ensuring high noise tolerance.

*Measured by indirect discharge using LAPIS Technology's
reference board

USB PDF Logger Reference Kit

B Software provided for PDF file creation and log data acquisition Built-in PDF file
B USB mass storage driver makes it possible to generation software
access files by connecting to a PC
B Accelerates customer development g Au'_(omatlc .PDF
file creation
Summary Report &) T
)
[Contents] =4 e T A
®Hardware: ML630Q466 Board * s
@Hardware Support: Product List, L
Circuit Diagrams .,
e®Software Support: Source Code @ : = — =
(PDF file generation software/USB === == =

mass storage device driver/power
management driver/RC-ADC driver)

1 www.lapis-tech.com/en/



o % 8b|t/1 6bit MCU Development Support System

Consistent support from design and coding to evaluation and

ROM code writing

emulator EASE1000 V2/Dr.1000

Reference Board with Built-in Microcontroller and Software Tools

LAPIS Technology's program development support system is comprised of software and hardware tools that support program development.

The software tools feature a user-friendly interface that makes it possible to efficiently perform a series of tasks from program creation to debugging.

M Integrated software simplifies repeated work required during software development, LCD Control Development Tool
including programming, building (Object creation), and debugging —

M User-friendly graphical user interface LEXIDE-U16

M Supports the open-source Eclipse-based integrated development
environment

M Includes enhanced support tools for LCD control development and
code generation

M Compact, lightweight on-chip emulator EASE1000 V2

M Full-featured ICE Dr.1000 with enhanced debugging functionality including
real-time RAM monitoring and trace functions Cesle CrneEiiten Tl
(Target products: ML62Q1000 series)

@ Program Development Support System
LAPIS Technology provides software for building, debugging, and writing programs.
The LEXIDE-U16 integrated development environment controls the startup of LAPIS Technology’s original tools, including build tool
settings and tools that enable debugging, Flash writing, and LCD control development support.
The LEXIDE-U16 also integrates project management and editor functions to improve software development operability.
Regarding hardware tools, an on-chip emulator is built in that can rewrite to Flash memory and perform debugging when connected to
the actual device along with a full-featured ICE capable of checking all RAM areas without stopping trace or program execution.

LAPIS Technology offers an expansive software development support system that facilitates program development

Development Tools Support Tools Boards and Kits
Code Generation Tools Reference Board §| Starter Kit

Eﬁ\‘l’l‘;’g)nm%qt Emulator ICE Startup/Peripheral Setting Tools 2)?221?:?16& (B)ﬁards

Integrated On-chip Full-Featured

\‘_ ——
LEXIDE-U16 EASE1000 V2 Dr.1000
Build Tools Debugging Tools ML62Q1367
*CCU8 C Compiler L EXIDE-U16 debugging function Reference Board
*©RASU8 Assembler *DTU8 debugger et
*RLU8 Linker o Simulator

*QHU8 Converter

ROM Code Data Generation Tool Startup Setting Tools Peripheral Setting Tools
*HTU8 HEX Converter ML62Q1552

LCD Control Development Support Tools Reference Board

Flash P Tool el cdAtU8
ash Frogrammer 1001s LCD image tool Online Distributors
MWU16 Flash Multi Writers

Connect up to 32 EASE 1000 V2 units (Free software)

3rd Party Flash Programmer Sample Software

Standalone Writers e Reference software ¢ Replacement Guide for
o Self-test sample Non-LAPIS MCUs
#a Fiash Support Group . software * Code Size Compression Guide MOUSER
Ty and more... || *Software Safety Measures Electrostatic SW Starter Kit
AES208 \ ¢ Application Notes
and more...

PC-Connected Writers Sy
Qﬁ %’ Online Support Site

MINATO .
MODEL400e+series MODEL308 Provides the latest updates

www.lapis-tech.com/en/ 12



M Full software tools

LEXIDE-U16 Integrated Development Environment

LEX/DE-ulé

Our integrated development environment based on open-source Eclipse and CDT plug-in enables

high efficiency program development.
e Easy-to-use editor with robust functionality facilitates program editing

e Launch original LAPIS Technology tools such as those for debugging LCD control development,

and stack calculation.

¢ Easily migrate from the existing IDEUS8 integrated development environment to LEXIDE-U16.

Code Generation Tools

The Code Generation Tool generates various codes, including for the MCU operating mode
and initial peripheral settings. Simply set the value in the too to generate codes that can be

immediately verified, enabling efficient program development.

e The Startup Configuration Tool generates setup codes for customizing the startup routine

as well as the code option for ML62Q1000 series MCUSs.

e The Peripheral Configuration Tool generates code for initializing the general-purpose ports

and peripherals of ML62Q1000 series MCUs.

LCD image tools LcD control software development support tool

e Inputting a bitmap file of an LCD panel image and LCD panel layout
information automatically generates table data for LCD allocation RAM
along with a sample control program.

e The LCD image tools efficiently performs complicated mapping operation.

® The LCD image tools consist of an LCD image assignment tool*! and LCD
image verification tool*2.

Startup Configuration Tool ~ Peripheral Configuration Tool

LCD Image Tools

5 110
e s f

LCD Image Verification Tool

LCD Image Assignment Tool

*1: The LCD image assignment tool supports LCD segment mapping operation with the MCU terminal via an LCD panel image displayed on a PC.

*2: The LCD image verification tool is useful for mapping validation.

B Emulators provided for different applications

EASE1000 V2 on-Chip Emulator

On-chip emulator EASE1000 V2 supports Flash rewriting and onboard software
debugging by connecting a target device equipped with LAPIS Technology's

MCU integrating 8bit/16bit Flash memory with on-chip debugging function.
e Software debugging is possible using emulator and brake functions along
with program memory interval/data memory interval/SFR display change

functionality

e Connecting to ML62Q1000 series MCUs allows users to carry out real-time

watch, branch trace, and stack overshoot/undershoot break functions

Dr.1000 Full-Featured

The full-featured ICE Dr. 1000 is an emulator for
the ML62Q1000 series that supports advanced
debugging by including a variety of debugging
functions not found in other emulators.

Connection Diagram

=
us/u16
Development Tools

>

Customer’s Development
Board

e Efficient debugging is possible using a real-time
RAM monitoring function that can verify
changes in the entire RAM area without
stopping program execution together with a
trace function capable of referencing program
execution history

e Enables measurement of the execution time for each
operating frequency (including standby mode),
facilitating low power application development

e Optional flexible cable makes it possible to connect to
the mounted IC on the customer’s board

13 www.lapis-tech.com/en/

USB Cable

Connection Diagram

USB Cable
=) ™
us/u1e
Development Tools
Interface

Cable [ l,; ,|
-— | "W\

Reference or Customer EASE1000 V2
Development Board

4 Dr. 1000 Unit

Dr.1000

1/0 Cable,
Flexible Cable (optional),
etc.

Cable (optional)

i@ YQPACK (optional)

E NQPACK (optional)
Customer’ s Development Board



EASE1000 V2 On-Chip Emulator and Full-Featured ICE Dr.1000 Specifications Overview

EASE1000 V2

Compatible Devices

ML620Q500/ML610Q400/ML610Q300

ML62Q1000

New @ Dr.1000

ML62Q1000 series (QFP64/TQFP64 or lower package) MCU*?

Operating Voltage

VDD (input voltage to the VTref signal) 1.6V to 5.5V

Internal: 3.3V, External: 1.8V to 5.5V* Operating voltage switching: internal/external voltage via slide switch

Output Voltage for Target LSI

3.3V(Typ) / 100mA(Max)

Operating Clock

Low-speed clock: 32.768kHz, High-speed clock: 16MHz/24MHz (code option switchable)

Memory

Program memory: 512KB*®, Data memory (data RAM): 32KB*3, Data memory (data Flash): 8KB**

Real-Time Watchdog Function

Real-time watch: 2pts Max

Real-time RAM monitor (full area display of data RAM) Real-time watch: Up to 254pts (SFR: Up to 64pts included)

Branch Trace Function

Up to 170 branches

Trace Function

Up to 256K steps
Internal: Execution address, RAM address, RAM data, PSW, probe, interrupt transition cycle
Start Conditions: Free run, RAM data match, PC match, disable,
Stop Conditions: PC match, disable, continue/stop switching after trace pointer overflow

Emulation Real-time emulation/step emulation step in/step out/step over
Forced break, software breakpoint break, address break, RAM match break
Hardware breakpoint break: Up to 4pts (set/release during emulation) Hardware breakpoint break: Up to 20pts (set/release during emulation: possible)
Break — Sequential break, stack pointer overflow break, stack pointer underflow break
— B ranch trace overflow break, Trace overflow break, power down break, external break,
illegal memory access break, ROM N area break, RAM N area break
RAM parity error break !
Display/Change Program memory space/data memory space/SFR
Execution Branch Trace Unit: 100ps Max measurement time: 119hrs (free run)
Time Cycle _ 32bit counter (free run) Cycle counter by operating frequency (free run)
Measurement | Counter Cycle counter between 2 (arbitrary) points (free run)

Coverage Function

il

512KB total space

Sync Out (Synchronous Signal Qutput)
Function

Up to 5 pts, trigger method

User RESET Input

&

Reset Enable/Disable switchable

Probe

Input probes: 2 (external break), sync out: 1, trace: 5

Host Interface

USB2.0 Full-Speed

Supply Voltage +5V, 500mA (supplied from USB VBUS on Host PC side) +5V, 2A (AC adapter)
i pimensions 50x17x90 260x78%185

M Flash Programmer

MWU16

Flash Multi-Writer*

Supports simultaneous Flash
programming of multiple boards of

the same type.

It can also be set to ‘Simple GUI
Mode’ to prevent accidental

operation.

*The requisite number of EASE1000 V2 units

must be purchased to use MWU16.

*1: Uses branch trace information *2: The ML62Q1300 family and other models are currently under development

EASE1

Customer

EASE10

Development Boards

3rd Party Flash Programmer

Supports onboard/offboard writing
to Flash memory.

MODEL416e+

Note: Please contact each manufacturer directly for 3rd Party
Flash Programmer

*3: Valid only for the memory space of the set model

000 V2 Connection Method Using MWU16

32 (Max) EASE1000 V2 Connections

MWU16 (Detailed Mode) Screen

MWU16 (Simple Mode) Screen

00 V2 U§ Hub

TOA ELECTRONICS, Inc.
Flash Support Group Company

AF9201

5 Flash Support Group
http://www.j-fsg.co.jp/en/

Supports offboard PC-controlled writing

Minato Advanced Technologies Inc.

MINATO

MODEL400e+series
MODEL404e+
MODEL408e+
MODEL416e+

4
MODEL308

winaTo apvancen Technotoaies we. NttPS://www.minatoat.co.jp/en/
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Development Support System Product Lineup

Product Applicable Models Main Contents Notes
EASE1000 V2 1
EASE1000 V2 [ML62Q1000
ML620Q500 EASE1000 V2 Interface Cable 1
ML610Q400 NE= v USB Cable 1 —
On-chip Emulat S
ML610Q300 TE:S;% ng)u\zor U8/U16 Development Tools | U8/U16 Development Tools*' *2 DVD
1
Reference Board Unit
Reference Please contact User's Manual*?
Board LAPIS Technology for Reference Board with
build-in MCU 1 set =
applicable models.
EASE1000 V2 1
ML62Q1000 ML62Q1577 wLeaaT ot P y
6: 577 Reference Boar
MCU Starter Kit ML62Q1577 Reference Board
EASE1000 V2 Interface Cable 1
= USB Cable 1
e \ = U8/U16 Development Tools*' *2 N
N= Sample Program
= ple Frog DVD
On-chip Emulator  U8/U16 Development Tools
EASE1000 V2 Sample Program 1
EASE1000 V2 1
ML62Q1000 ML62Q1747
, ML62Q1747 Reference Board | \1 62Q1747 Reference Board 1
LCD Starter Kit s
ML62Q1000 LCD Board $1 ML62Q1000 LCD Board St 1
e EASE1000 V2 Interface Cable 1
BT T 8 Nal | USB Cable 2
[ A = U8/U16 Development Tools™' *#
On-chip Emulator ~ U8/U16 Development Tools | Sample Program DVD
EASE1000 V2 Sample Program 1
ML62Q1367 Capacitive Switch Application 1
ML62Q1000 ML62Q1367 ML62Q1367 Capacitive Board
Capacitive Switch Application Board EASE1000 V2 1
Switch Starter EASE1000 V2 Interface Cable 1
Kit \ USB Cable 2
N
= Speaker 1 -
U8/U16 Development Tools
Sample Program U8/U16 Development Tools*' *2
— Sample Program
] DVD
v :
On-chip Emulator
EASE1000 V2 Speaker
Dr. 1000 Unit 1
e 10 Cable 1
\ — LCD Cable 1
v Analog Cable 1
Full-Featured ICE Dr.1000 Monitor Cable 1
Probe Cable 1 a
USB Cable 1
ML62Q1000 series '\ - AC Power Supply Cable 1
QFP64/TQFP64 or =
( U8/U16 Development Tools AC Power Pack 1
(NVewd A PR B U8/U16 Development Tools™ *2 DVD 1
Dr.1000 Part Name Package Part No. Where to Buy =
Please contact
Flex Cable Conversion
AR Uy e Board for QFP64/TQFP64| QFP64/TQFP64 DRI000-FLQ-64 | o,
applicable models. Packages (el For details, please contact a
contact to .
sales representative.
. Flexible Cable (Including | QFP64 TEC-064SA-KC the sales.
Optional Conversion Adapter) TQFP64 TEC-064SD-KC
QFP64 YQPACKO064SA
YQPACK Elematec Contact Information:
TQFP64 YQPACK064SD Co., Ltd. 2-11-3 Mikasagawa, Onojo City,
QFP64 NQPACK0B4SA (Fukuoka [ Fukuoka 816-0912
NQPACK Branch) Tel: +81-92-513-9889
TQFP64 NQPACK064SD-ND
Code ML62Q1000 . Available for download from
Generation Startup Setting Tools LAPIS Technology’s support site
Peripheral Setting Tools
Tools for low power MCUs.
*1 The U8/16 Development Tools package includes the following *2 Software and manuals can downloaded from our Low Power Microcontroller
- Project management tool - LcdAtUSLCD image tool page (registration required)
- Build tool - ROM code generating tool for code entry
- Debugging tool - User's manual for each tool
- Flash programming tool
U8/U16 Development Tools Operating Environment
Windows®7*, Windows®8.1*, Windows®10*
*Compatible with 32bit (x86)/64bit (x64)
15 www.lapis-tech.com/en/




LAPIS Technology Support Site

LAPIS Technology's support site is a special website that gives registered users quick access to the latest versions of
the datasheets, user's manuals, and software tools. Users can also opt to receive natifications of updates via E-mail.

[ ENGLISH <> npuvese |

Support Site TOP Change user registration Change permission Delete registration Inquiry for account
Low Power i Low Power Microcontroller Wireless Communication LSI Battery Monitoring LSI Wireless Charging LS!

»Microcontroller P %
*Please make sure to check the following information.

¥ Product

Hihg Performance lomers:

& Ulrs Low Power NCU Notios(2020110i01)  * <Dear customers>

* ML2Q1000 Series LAPIS Semiconductor Co., Ltd. ("LAPIS Semiconductor"), on the 1st day of October, 2020,
'}fﬁ.:,"f::“;::‘., Mcu P the incorporation-typ pany split (shi i-bunkatsu) in which LAPIS

+ ML620Q500 Series established a new company, LAPIS Technology Co., Ltd, ("LAPIS Technology") and LAPIS
* ML630Q400 Series LAPIS i 's LS| business.

Therefore, all references to "LAPIS Semiconductor Co., Ltd.", "LAPIS Semiconductor”

i s B R and/or "LAPIS" in the documents on this website shall be replaced with "LAPIS Technology
* ML610400 Series it i

« ML610Q400 Series Thank you for your understanding. «

High No(i,,e immunity MCU hew T « The 1st edition of the ML62Q1000 Series Errata has been published

MLE10Q100 Serie

Download materials from our dedicated support site

(D LSI Datasheets/User's Manuals
Download materials including preliminary datasheets on the newest products

@ Development Support Site
@ Software tools
@ Development tools (i.e. integrated development environment, build tools, debuggers, flash programmer, ROM code generation)

@ Support tools (code generation, LCD image)
@ Sample programs (e.g. reference software/self-test/IAP/starter kit sample software)
@ Speech LS| Tools
@ Device information files etc.
@ Hardware tool manuals
@ On-chip emulator EASE1000 V2
@ MCU reference boards
@ Starter kit etc.

® Various documents and materials
MCU replacement guide, code size compression guide, software safety measures, application notes, and more...

Note: Registration of the development tool serial number is required to download software tools.

Support Site Registration Method

Registration is required to access the site using an ID and Password.
Navigate to the support page by clicking on a link on LAPIS Technology's home page or by entering the URL in the browser's
address bar. Then click on the 'New registration’ link.

Support page URL » https://www.lapis-semi.com/cgi-bin/MyLAPIS/regi/login.cgi

oW GHOUP

LAPIS cuw==

THCHNOLOEY

L LAPIS Technology

0 T e
,

Login n Hy ‘4
__ Click
New registration / Re-registration P Attt 1Y \
.\ r;wmmm )— -

7 e g o P o e ks o
e ot et st et e ot ot T Y Ld

LAPIS Technology Website Support Site Registration/Login Page

[Registration Procedure Flow]
Register by clicking on the 'New registration' button on the Support Site's Login Page.

Registration Completion

- Receive confirmation of
registration completion
via email

Registration

- Enter customer information

- Input the serial numbers of
development tools purchased

Registration Confirmation
(via email)

- Click on the URL in the email
to confirm registration

Provisional registration
- Enter your Name, Company
Name, and Email Address

- Agree to the Terms and
Conditions

www.lapis-tech.com/en/
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Product Specifications

General-Purpose MCUs (16bit) ML62Q1000 series

Normal type ML62Q1300 Group 16bit MCU (Industrial Grade)

Operating ROM ROM Data Flash RAM Port Operating Frequency (Max) Minimum Current Operating
Part No. Voltage ty) Capacity | Capacity | Capacity i Consumption Temperature
(\U] pe (Byte) (Byte) (Byte) Input Output Input/Output Low Speed High Speed | Execution Time (Typ@HALT) (c)
77 ML62Q1323 16K
24MHz 4.3pA
32.768kHz 41ns
77 ML62Q1324 | 1.6t05.5 |Flash| 24K 2K 2K - - 12 o (PLL (Internal RC -40to +105
(Internal RC oscillation) oscillation) 30.5us oscillation)
Z77 ML62Q1325 32K
IZ7 ML62Q1333 16K
24MHz 4.3pA
32.768kHz 41ns
77 ML62Q1334 |1.6t05.5 |Flash| 24K 2K 2K - - 16 - (PLL (Internal RC -40to +105
(Internal RC oscillation) oscillation) 30.5ps oscillation)
IZ7 ML62Q1335 32K
ML62Q1345 32K
- @O 24MHz 4.3pA
32.768kHz 41ns
ML62Q1346 | 1.6t05.5 |Flash | 48K 2K 4K - - 20 - (PLL (Internal RC -40 to +105
(Internal RC oscillation) oscillation) 30.5us oscillation)
ML62Q1347 64K
ML62Q1365 32K
] 24MHz 4.3pA
32.768kHz 41ns
ML62Q1366 1.6t05.5 | Flash | 48K 2K 4K - - 28 - (PLL (Internal RC -40 to +105
(Internal RC oscillation) oscillation) 30.5us oscillation)
ML62Q1367 64K

*1 A check mark of halogen free support means that we will be able to ship out the halogen free products. For details, please inquire to the sales.
*2 For use of industrial equipment, please inquire to the sales.

17 www.lapis-tech.com/en/



Serial Port Supply External i | Halogen ?
a a g " ADC LCD Chi Industrial
16bit Timer | 16bit Multi Functions Timer | WDT (method) DAC = =5 [ T D\gt’le‘:g:n Driver Inlerrrcug Others Notes Package Sup;l)%ft SupF;:*‘ Grade*2
P-SSOP16-0225-0.65
. ot UART Full P-WQFN16-0404-0.50 | — | V¥ |V
4 10bitx6 aster u Comparatorx1, DMA P-SSOP16-0225-0.65
h (TMR, PWM, IGBT, — | Slavext Duplex/ VLSx1 | — | 8 e - - v | v
(8bitx8) Gapturs) (SA type) Mastarsd SSI0RD Multiplier/Divider P-WQFN16-0404-0.50
P-SSOP16-0225-0.65 _ v v
P-WQFN16-0404-0.50
P-TSSOP20-0225-0.65 | — [ [
4 . Master UART Full
4 10bitx8 Comparatorx1, DMA
B (TMR, PWM, IGBT, - Slavex1 Duplex/ VLSx1 | — 8 o 7 ’ — |P-TSSOP20-0225-0.65 | — Vv Vv
(8bitx8) Capture) (SA type) Masterx1 SSIOx2 Multiplier/Divider
P-TSSOP20-0225-0.65 | — Vv Vv
P-WQFN24-0404-0.50 | — | v/ |
4 . Master UART Full
6 10bitx8 . Comparatorx1, DMA.
. (TMR, PWM, IGBT, 8bitx1 | Slavex1 Duplex/ VLSx1 - 8 L g ’ — |P-WQFN24-0404-0.50 | — Vv Vv
(8bitx12) Capture) (SA type) Masterx1 SSIOx2 Multiplier/Divider
P-WQFN24-0404-0.50 | — | v/ |
P-TQFP32-0707-0.80
. ot UART Ful P-WQFN32-0505-0.50 | — | ¥ |V
. aster u
6 10bitx8 . Comparatorx1, DMA P-TQFP32-0707-0.80
. (TMR, PWM, IGBT, 8bitx1 | Slavex1 Duplex/ Visxt| — | 8 aratorx1, DMA, - | oror-0. —lv | v
(8bitx12) Capture) (SA type) Masterx SSI0x2 Multiplier/Divider P-WQFN32-0505-0.50
P-TQFP32-0707-0.80 _ v v
P-WQFN32-0505-0.50
ML62Q1000 series Part Number Explanation
Part Number
(DDevice type @Part Code
ML: Bipolar Logic 13xx: ML62Q1300 group 15xx: ML62Q1500 group 17xx: ML62Q1700 group (Built-in LCD Driver) 18xx: ML62Q1800 group
@CPU Core type 2x3 16p!n 3x5 48p!n OXE 48p!n 5x5 64p!n
62: 16bit CPU nX-U16/100 3x: 20pin 4x: 52pin 1x: 52pin 6x: 80pin
4x: 24pin 5x: 64pin 2x: 64pin 7x: 100pin
®R9M type 6x: 32pin 6x: 80pin 3x: 80pin
Q: Flash ROM 7x: 100pin 4x: 100pin x8: ROM 384KB
(®Option Code x3: ROM 16KB x9: ROM 512KB
None to x: Set for product x4: ROM 24KB x0: ROM 32KB x0: ROM 32KB
(®ROM Code x5: ROM 32KB x1: ROM 48KB x1: ROM 48KB
NNN: Blank x6: ROM 48KB x2: ROM 64KB x2: ROM 64KB
001 to xxx: Custom Code Number x7: ROM 64KB x3: ROM 96KB x3: ROM 96KB
@ x4: ROM 128KB x4: ROM 128KB
ZRackadoiCoce x5: ROM 160KB x5: ROM 160KB
I DI x6: ROM 192KB x6: ROM 192KB
eSS SO X7: ROM 256KB X7: ROM 256KB
ID:TSSOR x8: ROM 384KB
JIE x9: ROM 512KB
GA: QFP
(®Company's code in LAPIS Technology
www.lapis-tech.com/en/ 18
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Product Specifications

General-Purpose MCUs (16bit) ML62Q1000 series

Normal type ML62Q1500 Group 16bit MCU (Industrial Grade)

Operating ROM ROM Data Flash RAM Port Operating Frequency (Max) Minimum Current Operating
Part No. Voltage type Capacity | Capacity | Capacity uctior Consumption Temperature
(\U] (Byte) (Byte) (Byte) Input Output Input/Output Low Speed High Speed | Execution Time (Typ@HALT) (c)
ML62Q1530 32K
ML62Q1531 48K 4.7/3.0pA
- 32.768kHz 24MHz 41n (Internal RC
ML62Q1532 1.6t05.5 | Flash | 64K 4K 8K 2 - 42 (Internal RC oscillation/ (PLL S oscillation/ -40 to +105
30.5ps
- Crystal oscillation) oscillation) -oH Crystal
ML62Q1533 96K oscillation)
ML62Q1534 128K
ML62Q1540 32K
ML62Q1541 48K 4.7/3.0pA
- 32.768kHz 24MHz 41ns (Internal RC
ML62Q1542 1.6t05.5 | Flash | 64K 4K 8K 2 - 46 (Internal RC oscillation/ (PLL 30.50s oscillation/ -40 to +105
- Crystal oscillation) oscillation) -OH Crystal
ML62Q1543 96K oscillation)
ML62Q1544 128K
ML62Q1550 32K
ML62Q1551 48K 4.7/3.0pA
_ (Internal RC
ML62Q1552 64K 8K 2 oscillation/
_— Cll'yst_al
ML62Q1553 96K 32.768kHz 24MHz “ oscillation)
—————————— 1.6t05.5 | Flash 4K - 58 (Internal RC oscillation/ (PLL 30608 -40to +105
ML62Q1554 128K Crystal oscillation) oscillation) -oH
ML62Q1555 160K 5.5/4.54A
— | (Internal RC
ML62Q1556 192K 16K 2 oscillation/
e — Cr_'yst_al
ML62Q1557 256K oscillation)
ML62Q1563 96K
ML62Q1564 128K 5.5/4.5pA
- 32.768kHz 24MHz 41ns (Internal RC
ML62Q1565 1.6t0 5.5 | Flash | 160K 4K 16K 2 - 72 (Internal RC oscillation/ (PLL 30.50s oscillation/ -40 to +105
_ Crystal oscillation) oscillation) -oH Cll'yst_al
ML62Q1566 192K oscillation)
ML62Q1567 256K
ML62Q1573 96K
ML62Q1574 128K 5.5/4.5pA
] 32.768kHz 24MHz 41ns (Internal RC
ML62Q1575 1.6t0 5.5 | Flash | 160K 4K 16K 2 - 92 (Internal RC oscillation/ (PLL oscillation/ -40 to +105
30.5ps
—— Crystal oscillation) oscillation) -OH Cryst_al
ML62Q1576 192K oscillation)
ML62Q1577 256K
IEY ML62Q1543C 06K 32 768KHz 20MHz | gine | (nternal RO
—— 1.6t0 5.5 | Flash 4K 8K 2 - 46 (Internal RC oscillation/ (PLL 30.5ps oscillation/Crystal —-40 to +105
27 ML62Q1544C 128K Crystal oscillation) oscillation) - oscillation)
277 ML62Q1553C 96K 32.768KHz 2AMHz “ (|4't3/3'0|u£c
— 161055 | Flash 4K 8K 2 - 58 (Internal RC oscillation/ (PLL 30 QSS oschateiL"na/c:rystm -40to +105
77 ML62Q1554C 128K Crystal oscillation) oscillation) : oscillation)
[ZY ML62Q1563C 96K 32 768KHz 20MHz | e | (nternal RO
———————— 1.6t0 5.5 | Flash 4K 8K 2 - 74 (Internal RC oscillation/ (PLL 30.5ps oscillation/Crystal —-40 to +105
277 ML62Q1564C 128K Crystal oscillation) oscillation) - osciliation

*1 A check mark of halogen free support means that we will be able to ship out the halogen free products. For details, please inquire to the sales.
*2 For use of industrial equipment, please inquire to the sales.
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Serial Port Si I External . Halogen N
16bit Timer | 16bit Multi Functions Timer | WDT | ABC DAC 7o w0 D\éé’fg%n 52 gﬁﬁ;ﬁ Others Notes Package e i s
P-TQFP48-0707-0.50 | — | v/ | v
P-TQFP48-0707-050 | — | v | v
6 . Master UART Full
6 10bitx12 . Comparatorx2, DMA,
(@bite12) (TMRé:'\)I\tlmé)IGBT, 1 Ghtype | Boitct | Savext | Duplex/ VLsx1| — | 10 e oicr — |P-TQFP48-0707-050 | — | v | v
P-TQFP48-0707-0.50 | — | v | v
P-TQFP48-0707-0.50 | — | v | v
P-TQFP52-1010-0.65 | — | v/ | v
P-TQFP52-1010-0.65 | — | v/ | v/
6 . Master UART Full
6 10bitx12 . Comparatorx2, DMA,
Bbite12) (TMRé:’\)I\tIqué)IGBT, 1 Aty | 8bitet ﬁg:::z ggﬁl)exxz/ VLSx1| — | 10 o icer — |P-TQFP521010-065 | — | v | v
P-TQFP52-1010-0.65 | — | v/ | v
P-TQFP52-1010-0.65 | — | 1 | v
P-QFP64-1414-0.80
P-TQFP64-1010-050 | — | ¥ | V
P-QFP64-1414-0.80
P-TQFP64-1010-050 | — | ¥ | V
P-QFP64-1414-0.80
- Vv Vv
P-TQFP64-1010-0.50
P-QFP64-1414-0.80
6 . Master UART Full - |V |V
6 10bitx12 . Comparatorx2, DMA P-TQFP64-1010-0.50
) lavex1 Dupl visxt | — | 1 aratorx2, DMA, | _
(8bitx12) (TMRéaP‘\)’Ym’e;GBT’ 1 (SA type) 8bitx1 I\?ai‘t’::ﬂ Sg‘l)oexle Sx 0 Multiplier/Divider P-QFP64-1414-0.80 _ 11
P-TQFP64-1010-0.50
P-QFP64-1414-0.80
P-TQFP64-1010-050 | — | ¥ | V
P-QFP64-1414-0.80
P-TQFP64-1010-050 | — | ¥ | V
P-QFP64-1414-0.80
P-TQFP64-1010-050 | — | ¥ | V
P-QFP80-1414-0.65 - v | v
P-QFP80-1414-0.65 - v | v
8 . Master UART Full
(8bit8x16) (TMR, PWM, IGBT, | 1 (130:;‘;;2) 8bitx2 | Slavex Duplex/ visx1 | — | 12 c‘m}’;ﬁ;ﬁﬁ;’sﬁ\;g:ﬁ — | P-QFP80-1414-0.65 - v | v
Capture) Masterx2 SSIOx6
P-QFP80-1414-0.65 - v v
P-QFP80-1414-0.65 - v | v
P-QFP100-1420-0.65
P-TQFP100-1414-050 | — | V¥ | V
P-QFP100-1420-0.65
- Vv |V
P-TQFP100-1414-0.50
8 (TMR, PWM, IGBT, | 1 10bitx16 | g o | Master | UART PO e | | 12 Comparatorx2, DMA, | _ [P-QFP100-1420-0.65 | _ | . |
(8bitx16) patyel el (SA type) eyl Samex/ Multiplier/Divider P-TQFP100-1414-0.50
P-QFP100-1420-065 | _ | _ |
P-TQFP100-1414-0.50
P-QFP100-1420-0.65
- Vv Vv
P-TQFP100-1414-0.50
6 . Master UART Full P-TQFP52-1010-0.65 - v Vv
(8bi$x12) (TMR, PWM, IGBT, | 1 (18":;"‘1; 8bitx1 | Slavex Duplex/ vLsxi | — | 10 Col\llnll‘l’t:?rﬁteor;szi\’:igglrk -
Capture) YP! Masterx2 SSIOx3 P P-TQFP52-1010-0.65 - Vv Vv
P-QFP64-1414-0.80
6 ) Master UART Full g 1010~ - | v |V
6 (TMR, PWM, IGBT, | 1 10bitx12 | gpii 1 | Slavext Duplex/ VLSxi | — | 10 Comparatorx2, DMA, _ |P-TQFP64-1010-0.50
(8bitx12) Capture) (SA type) Masterx2 SSIOx4 Multiplier/Divider P-QFP64-1414-0.80 _ v v
P-TQFP64-1010-0.50
6 ) Master | UART Full P-QFP80-1414-0.65 - v v
(8bi?x12) (TMR, PWM, IGBT, | 1 (13":;‘*1; 8bitx1 | Slavex Duplex/ visx1 | — | 12 c‘;\n":l’fg'ﬁ‘e"rjgzi\;igg’y" -
Capture) YP! Masterx2 SSIOx4 P P-QFP80-1414-0.65 - v v

www.lapis-tech.com/en/
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Product Specifications

General-Purpose MCUs (16bit) ML62Q1000 series

Built-in LCD Driver Segments type ML62Q1700 Group 16bit MCU (Industrial Grade)

Operating ROM ROM Data Flash RAM Port Operating Frequency (Max) Minimum Current. Operating
Part No. Voltage type Capacity | Capacity | Capacity Consumption Temperature
(\U] P (Byte) (Byte) (Byte) Input Output Input/Output Low Speed High Speed | Execution Time (Typ@HALT) (c)
ML62Q1700 32K
ML62Q1701 48K 4.9/3.3pA
— 32.768kHz 24MHz 41ns (Internal RC
ML62Q1702 1.6t05.5 | Flash | 64K 4K 8K 2 - 37 (Internal RC oscillation/ (PLL 30,5115 oscillation/ -40 to +105
_— Crystal oscillation) oscillation) -oH Crystal
ML62Q1703 96K oscillation)
ML62Q1704 128K
ML62Q1710 32K
ML62Q1711 48K 4.9/3.3pA
e — 32.768kHz 24MHz 4ns (Internal RC
ML62Q1712 1.6t0 5.5 | Flash | 64K 4K 8K 2 - 4 (Internal RC oscillation/ (PLL 30.50s oscillation/ -40 to +105
- Crystal oscillation) oscillation) -OH Crystal
ML62Q1713 96K oscillation)
ML62Q1714 128K
ML62Q1720 32K
ML62Q1721 48K 4.9/3.3pA
— (Internal RC
ML62Q1722 64K 8K oscillation/
_— Crystal
ML62Q1723 96K oscillation)
R —— 4K
ML62Q1724 128K 32.768kHz 24MHz 41ns
———————— 1.6t05.5 | Flash 2 - 53 (Internal RC oscillation/ (PLL 30.50s —-40 to +105
ML62Q1725 160K Crystal oscillation) oscillation) - 5.7/4.5uA
—_———— (Internal RC
ML62Q1726 192K 16K oscillation/
- C(yst_al
ML62Q1727 256K oscillation)
ML62Q1728 384K u?‘.tg/r?‘.g é\c
_— 8K 32K os&:illatioln/
rystal
ML62Q1729 512K oscillation)
ML62Q1733 96K
ML62Q1734 128K 5.7/4.5pA
— (Internal RC
ML62Q1735 160K 4K 16K oscillation/
S —— 32.768kHz 24MHz Hns Crystal
ML62Q1736 1.6t05.5 | Flash | 192K 2 - 67 (Internal RC oscillation/ (PLL 30.508 oscillation) -40 to +105
_ Crystal oscillation) oscillation) -oH
ML62Q1737 256K
S .0/4.5pA
ML62Q1738 384K (ntormalAC
_— 8K 32K os(():illattioln/
rystal
ML62Q1739 512K oscillation)
ML62Q1743 96K
ML62Q1744 128K 5.7/4.5pA
(Internal RC
ML62Q1745 160K 4K 16K oscillation/
_— 32.768kHz 24MHz “ Crystal
ML62Q1746 1.6t0 5.5 | Flash | 192K 2 - 87 (Internal RC oscillation/ (PLL 30 258 oscillation) -40 to +105
R E—— Crystal oscillation) oscillation) -OH
ML62Q1747 256K
6.0/4.5pA
ML62Q1748 384K (Internal RC
_— 8K 32K osgillattioln/
rysta
ML62Q1749 512K oscillation)
4.3/3.0pA
27 ML62Q1713C 96K 32.768kHz 24MHz s P 8
———————— 1.6t0 5.5 | Flash 4K 8K 2 - 41 (Internal RC oscillation/ (PLL 30.5ps os((::illattioln/ —-40 to +105
illati illati - rystal
m ML62Q1714C 128K Crystal oscillation) oscillation) oscillation)
4.3/3.0pA
27 ML62Q1723C 96K 32.768kHz 24MHz Hns (|nt2/r?|2|unc
—————— 1.6t0 5.5 | Flash 4K 8K 2 - 53 (Internal RC oscillation/ (PLL 30.5ps os&:illattioln/ -40 to +105
illati illati - rystal
27 ML62Q1724C 128K Crystal oscillation) oscillation) oscih,ation)
4.3/3.0pA
2 ML62Q1733C 96K 32.768KkHz 24MHz s (|n¢e/ma|“Rc
————— 1.6t0 5.5 | Flash 4K 8K 2 - 69 (Internal RC oscillation/ (PLL 30.50s oscillation/ —-40 to +105
m ML62Q1734C 128K Crystal oscillation) oscillation) -oH OS(EZI; I:%ﬁ;ln)

*1 A check mark of halogen free support means that we will be able to ship out the halogen free products. For details, please inquire to the sales.
*2 For use of industrial equipment, please inquire to the sales.

Normal type ML62Q1800 Group 16bit MCU (Industrial Grade)

Operating ROM ROM Data Flash RAM Port Operating Frequency (Max) Minimum Current Operating
Part No. Voltage type Capacity | Capacity | Capacity uctior Consumption Temperature
V) (Byte) (Byte) (Byte) Input Output Input/Output Low Speed High Speed | Execution Time (Typ@HALT) (C)
6.0/4.5pA
77 ML62Q1858 384K 32.768kHz 24MHz 4ins (Internal RC
——————— 1.6t0 5.5 | Flash 8K 32K 2 - 58 (Internal RC oscillation/ (PLL 30.5us oscillation/ —-40 to +105
IZ77 ML62Q1859 512K Crystal oscillation) oscillation) -OH os?;li' |§§ﬁ:n)
.0/4.5pA
77 ML62Q1868 384K 32.768kHz 24MHz tns (|?,te/m§ RC
————————— 1.6t0 5.5 | Flash 8K 32K 2 - 72 (Internal RC oscillation/ (PLL 30.50s oscillation/ —-40 to +105
77 ML62Q1869 512K Crystal oscillation) oscillation) - os%?ﬁ::%n)
6.0/4.5pA
IZY7 ML62Q1878 384K 32.768kHz 24MHz 4ins (Internal RC
———————— 1.6t0 5.5 | Flash 8K 32K 2 - 92 (Internal RC oscillation/ (PLL 30.5us oscillation/ —-40 to +105
2 ML62Q1879 512K Crystal oscillation) oscillation) -oH os?;? I:%ﬁ:n)

*1 A check mark of halogen free support means that we will be able to ship out the halogen free products. For details, please inquire to the sales.
*2 For use of industrial equipment, please inquire to the sales.
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16bit Timer | 16bit Multi Functions Timer | WDT ADC DAC Seral Port 3&?&;& LCD Driver mEx:irrun:t Others Notes Package Bt Haogen Eil)
(=) kc | ssio [ UART | Detection Sources UPPOTt (5ot
P-TQFP48-0707-0.50 | — | 1/ |
P-TQFP48-0707-0.50 | —
6 . Master UART Full Max 192dot
(8bi?x12) (TMR, PWM, IGBT, | 1 (13":':"15 8bitx1 | Slavex Duplex/ VLSx1 | 24segx | 10 Cm’fﬁ’ﬂﬁ;’s"i";i‘g:‘r‘" — |P-TQFP48-0707-0.50 | — | v | v
Capture) YP! Masterx2 SSI0x2 8com P
P-TQFP48-0707-0.50 | — | v/ | v
P-TQFP48-0707-0.50 | — | v/ | v
P-TQFP52-1010-0.65 | — | v/ | v
P-TQFP52-1010-0.65 | — | v/ | v
6 . Master UART Full Max 216dot
(Sbifx12) (TMR, PWM, IGBT, 1 (150:""‘13) 8bitx1 | Slavex1 Duplex/ VLSx1 | 27segx 10 Cm‘l’;"ﬂgﬁ"’igm’\’ — |P-TQFP52-1010-0.65 | — | v° | v
Capture) YP! Masterx2 SSI0x2 8com P
P-TQFP52-1010-0.65 | — | v/ | v
P-TQFP52-1010-0.65 | — | 1/ |
P-QFP64-1414-0.80
P-TQFP64-1010-050 | — | ¥ | V
P-QFP64-1414-0.80
P-TQFP64-1010-050 | — | ¥ | V
P-QFP64-1414-0.80
P-TQFP64-1010-050 | — | ¥ | V
P-QFP64-1414-0.80
P-TQFP64-1010-050 | — | V" | V
P-QFP64-1414-0.80
6 . Master UART Full Max 280dot g - - - Vv Vv
(8bit6x12) (TMR, PWM, IGBT, | 1 (13":;2‘;92) 8bitx1 | Slavex1 Duplex/ VLSx1 | 35segx | 10 Cm‘fﬁ;ﬁ;ﬁ\;igm“' - g_gii';i‘_:l?l‘_’o(;go
Capture) Masterx2 SSI0x2 8com P-TQFP64-1010-0.50 - v v
P-QFP64-1414-0.80
P-TQFP64-1010-050 | — | ¥ | V
P-QFP64-1414-0.80
P-TQFP64-1010-050 | — | ¥ | V
P-QFP64-1414-0.80
P-TQFP64-1010-050 | — | ¥ | V
P-QFP64-1414-0.80
P-TQFP64-1010-0.50 | — | ¥ | V
P-QFP80-1414-0.65 - | v
P-QFP80-1414-0.65 - | v
P-QFP80-1414-0.65 - |lv | v
8 . Master UART Full Max 360dot
(Sbifx1 6| (TMR.PWM,IGET, | 1 (130:1"‘12) 8bitx2 | Slavex Duplex/ VLSx1 | 4Bsegx | 12 Cm’fg’j’iﬁ;ﬁ\;gg“’ — | P-QFP80-1414-0.65 - v | v
Capture) YP! Masterx2 SSIOx6 8com P
P-QFP80-1414-0.65 - |lv | v
P-QFP80-1414-0.65 - |lv | v
P-QFP80-1414-0.65 - |lv | v
P-QFP100-1420-0.65
P-TQFP100-1414-050 | — | ¥ | V
P-QFP100-1420-0.65
P-TQFP100-1414-050 | — | V¥ | V
P-QFP100-1420-0.65
- Vv |V
P-TQFP100-1414-0.50
8 (TMR WM IGBT, | 1 10bitx16 | gyt p gf::;i: UgrpTleFxL}” VLSx1 M%)B:SSSN 1o |Comparatorx2, DMA,| _ |P-QFP100-1420-0.65 | _ | . |
(8bitx16) Capture) (SA type) Masterx2 SSIOx6 8com Multiplier/Divider P-TQFP100-1414-0.50
P-QFP100-1420-065 | _ | |
P-TQFP100-1414-0.50
P-QFP100-1420-0.65
P-TQFP100-1414-050 | — | V" | ¥
P-QFP100-1420-0.65
P-TQFP100-1414-050 | — | V" | V
6 ) Master UART Full Max 216dot P-TQFP52-1010-0.65 | — | 1/ | 1/
6 10bitx12 . Comparatorx2, DMA,
(8bitx12) (TMRéPWM, IGBT, 1 (SA type) 8bitx1 | Slavex1 Duplex/ VLSx1 27segx 10 Multiplier/Divider —
apture) Masterx2 SSI0x3 8com P-TQFP52-1010-0.65 — v v
P-QFP64-1414-0.80
6 . Master UART Full Max 280dot g . N - Vv |V
(8bit6x12) (TMR, PWM, IGBT, 1 (150,,:":;;3) 8bitx1 | Slavex1 Duplex/ VLSx1 | 35segx 10 Cm‘l’t"i‘ﬁiﬁ;’l‘f"’igm‘\’ - zgi:iﬂlﬂ%%go
Capture) Masterx2 SSI0x4 8com P_TQFP64-1010-0.50 - v v
6 ) Master UART Full Max 360dot P-QFP80-1414-0.65 - v | v
6 10bitx12 . Comparatorx2, DMA,
(8bitx12) (TMRéPWM, IGBT, 1 (SA type) 8bitx1 | Slavex1 Duplex/ VLSx1 45segx 12 Multiplier/Divider -
apture) Masterx2 SSI0x4 8com P-QFP80-1414-0.65 - v v
Serial Port Supply External " Halogen ;
" » q o ADC . Chi Industrial
16bit Timer |  16bit Multi Functions Timer | WDT (method) DAC = =0 UART D\glelgggn LCD Driver Iggirrrcuepst Others Notes Package Sup;l)%rt Su:p';et" 1| Grade*2
P-QFP64-1414-0.80
6 . Master UART Full - v v
6 10bitx12 ) Comparatorx2, DMA, P-TQFP64-1010-0.50
. TMR, PWM, IGBT, | 1 8bitx1 | Slavex1 Duplex/ VLSx1 - 10 aratorx2, DMA, |- _
(8bitx12) ( Gapture) (SA type) 1tx Mai‘:::ﬂ ng’oexxz x Multiplier/Divider P-QFP64-1414-0.80 1
P-TQFP64-1010-0.50
8 ) Master UART Full P-QFP80-1414-0.65 —lv | v
8 10bitx16 . Comparatorx2, DMA,
(8bitx16) (TMRéPWM, IGBT, | 1 (SAtype) | 8bitx2 | Slavext Duplex/ VLSx1 - 12 | ptienDivider | ~
apture) Masterx2 SSI0x6 P-QFP80-1414-0.65 — v v
P-QFP100-1420-0.65
8 . Master UART Full - v v
8 10bitx16 . _ Comparatorx2, DMA,| _  |P-TQFP100-1414-0.50
(@bitxte) | (TMRLPWAL (GBT 11 (satype) | 8012 | Bt | Qe | 12| " Multiplier/Divider P-QFP100-1420-065 | _ | |
P-TQFP100-1414-0.50
www.lapis-tech.com/en/ 22
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Product Specifications

Low Power M (16bit) ML620Q500

Normal type 16bit MCU (Industrial Grade)

Operating| oy | ROM |DataFlash| RAM Port Operating Frequency (Max) Minimum Curent | Operating | Co-processor | o, |16titMuli
Part No. Voltage type Capacity | Capacity | Capacity (et Eecion C i for Multiplication Timer Functions.
V) P (Byte) (Byte) (Byte) | Input |Output Ou':put Low Speed High Speed Time (Typ@HALT) (°C) and Division Timer
ML620Q503H 32K 2K 32.768kHz 16MHz 0.450A
1.8to Flash oK P _ 36 (Internal RC oscillation/ (Internal RC oscillation/ 62.5ns (ér sI:aI -40 to v 8 4
5.5 Crystal oscillation/ Crystal oscillation/ 30.5ps Tyst +85 (16bitx4)
ML620Q504H 64K 6K External input) External input) oscillation)

*1 A check mark of halogen free support means that we will be able to ship out the halogen free products. For details, please inquire to the sales.
*2 For use of industrial equipment, please inquire to the sales.
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Serial Port
Supply External " Halogen 5
ADC i Chip Industrial
PWM Capture WDT Voltage LCD Driver Interruy Others Notes Package Free
P {eticd) re | 5501 uart |uss Dererean & 3 SUPPOTt g poort1 | Grade*2
" " 24bitx2 Low speed frequency P-TQFP48-0707-0.50 | v v
16bitx4 16bitx4 Full .
(use 16bit (use 16bit 1 (RC }ype) Master 2 |Duplex| — VLSx1 _ 8 correction/ _
Timer) Timer) 12bitx12 x2 %2 LLDx1 Analog comparatorx2/
(SA type) Melody: Buzzer P-TQFP48-0707-0.50 | Vv Vv

www.lapis-tech.com/en/
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Product Specifications

Normal type 8bit MCU

Operating ROM cFIOM Data Flash cFIAM Port Operating Frequency (Max) o o c Current Operating 8bit 1KHz
Part No. Voltage apacif Capacil apacif " - onsumption | Temperature - PWM Capture | WDT
W | e | CEe | “Bie) | Bl |inpot|ovtut| ot | Low Speod | High Speea | Execution Time | GG TR L0 | T
MLE10482 11to Mask 32.768kHz | 4 496MH, 0.244ps/ —20to 4
6 64K - 4K | 6| 4 22 (Crystal 500KHy 2ps/ 0.5pA 700 | (ebitxz) | — | 16bitx1 - 1
ML610Q482 : Flash oscillation) 30.5us
Normal type 8bit MCU (Industrial Grade)
Operating ROM ROM |DataFlash| RAM Port Operating Frequency (Max) s 5 Current Operating 8bit 1KHz
Part No. Voltage v | Capacity | Capacity | Capacity mstoton 1o i Timer | Tiee | PWM Capture | WDT
V) P! (Byte) (Byte) (Byte) | Input |Output| Input/Output | Low Speed High Speed (Typ@HALT) (°C)
ML610482P 11to Mask 82.768kHz | 4 hogMHz 0.244ps/ —40to 4
6 64K - 4K 6 4 22 (Crystal .500kHz 2us/ 0.5pA 485 (16bitx2) | ~ 16bitx1 - 1
ML610Q482P : Flash oscillation) 30.5us
Built-in LCD Driver Dot Matrix type 8bit MCU
Operating ROM cFlOM Déta Flash cFlAM Port Operating Frequency (Max) . " @ Current Operating 8bit 1kHz @
Part No. Voltage apacity | Capacity apacity . - onsumption | Temperature - PWM apture | WDT
W) Pe | “(Byte) | (Byte) | (Byte) |Input|Output] Input/Output| Low Speed | High Speed ExecutionTime | qp@uaLT) | (o) W [ulie
32.768kHz
ML610Q421 2 | (Cnstal 0.244ys/
11to oscillation) | 4.096MHz . -20to 4 .
6 Flash 32K - 2K 6 3 32.768KHzZ 500kHz 3%;}55‘{5 0.5pA 470 (16bitx2) 1 16bitx1 2 1
ML610Q422 14 (Crystal :
oscillation)
5 7
ML610Q426 11to 32.768kHz 1us/ —20t0 4
————————— 3¢ | Flash | 40K - 2K — — (Crystal 1MHz 30“5 0.5pA 0 obitx2) | 1 16bitx1 - 1
. oscillation) -OHs +7 (16bitx2)
ML610Q426C 7 13
32.768kHz
ML610Q428 6 F v 0.244p1s/
11to oscillation) 4.096MHz p -20to 2 .
—— | 36 | Flash| 48K - 4K =/ 3 32.768kHz 2MHz gbsgsé 0.5uA 470 | (t6bitx1) | ! 16bitx3 - 1
ML610Q429 10 20 (Crystal -OH
oscillation)
ML610Q431
22
MLE10Q431A 11to 32.768kHz | 4 4g6MH, 0.244ps/ —20to 4
—_—— .36 Flash 64K - 3K 6 3 (Crystal -500kH 2us/ 0.5pA 70 16bitx2 1 16bitx1 2 1
- oscillation) z 30.50s + (16bitx2)
ML610Q432
14
ML610Q432A
ML610Q435
22
ML610Q435A 11to 82.768kHz | 4 ho6MHZ 0.244ps/ -20t0 | 4
——————————— 3¢ | Flash | 96K - 3K [ 6| 3 (Crystal 500kHy 2us/ 0.5pA 700 | (ebitxz) | 1 | 16bitxt 2 1
ML610Q436 . oscillation) 30.5ps
14
ML610Q436A
ML610Q438 11to 82.768kHz | 4 h9eMHZ 0.244ps/ ~20to 4
_— Flash | 128K - 7K 10 | 3 20 (Crystal . 0.5ps/ 0.5pA . 1 16bitx3 2 1
ML610Q439 3.6 oscillation) 2MHz 30,515 +70 | (16bitx2)
Built-in LCD Driver Dot Matrix type 8bit MCU (Industrial Grade)
— Ogegting ROM CROMty Déta Flg‘;h cRAM_ty Port Operating Frequency (Max) . " @ Curren:_ TOpera(i:ug 8bit 1KHz i G o
art No. foltage apacif apaci apacif . by onsumption | Temperature 5 apture
) WPe | “Byte) | (Byte) | (Byte) |Input|output| InputOutput| Low Speed | High Speed Exectuonjine (Typ@HALT) | (C) Timer | Timer
ML610Q421P 22
32K 2K | 6 4.096MHz 0'22‘:.1‘/]5/ 16bitx1
ML610Q422P | '] ©° e | T 30.5us -40to | 4
; Flash - 3 14 (Crystal i 0.5pA i 1 2 1
3.6 oscillation) +85 | (16bitx2)
0.244ps/
ML610Q439P 128K 7 |10 20 iz 0.5us/ 16bitx3
.5us

*1 A check mark of halogen free support means that we will be able to ship out the halogen free products. For details, please inquire to the sales.
*2 For use of industrial equipment, please inquire to the sales.
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Serial Port Supply External q Halogen :
ADC ; Chip Industrial
(et v [ssio] uamr | pewaten| 00| Sourees oters Notes Fackage Support 5 e | Grade
Master Half Low speed frequency - v v -
24bitx2 (RC type) W 1 Duplex BLDx1 - 5 correction/ -
1 B
* uzzer P-TQFP48-0707-050 | v | v | —
Serial Port Supply External . Halogen 5
ADC : Chip Industrial
(method) = P OART D\ét::zg:n LCD Driver g;zr::epst Others Notes Package Support Su:;ft" Grade*2
Master Half Low speed frequency - v v v
24bitx2 (RC type) « 1 Duplex BLDx1 - 5 correction/ -
1 B
* uzzer P-TQFP48-0707-0.50 | v | v | v
Serial Port Supply External q Halogen y
ADC . Chip Industrial
metho 7 4 upport | g noort*1
(et PG [s510] UM | Deteman| o0 | S otners otes Fackage Support|giove | Grade
Max 400dot
- P-TQFP120-1414-0.40 -
. Half 50segx8com Low speed frequency v v
?;E:gg gf\: tt))’,g:)) Mis1ter 1 Duplex BLDx1 5 correction/
x1 Max 800dot Melody: Buzzer Low-speed scillation stop detect | b 10rp120.1414-0.40 | 1~ v _
50segx16com reset: enable °
Max 800dot Low speed frequency
Half 50segx16com 5 correction/ - v v -
. Master Melody: Buzzer/
16bitx1 (RC type) » 1 Duplex BLDx1 EL Driver/ -
x1 Max 672dot 8 External input voltage — v v _
42segx16com detecttion
Max 1392dot
5 TQFP128-P-1414-0.40 -
Master Half 58segx24com Low speed frequency Selectable oscillation stop detection v v
24bitx2 (RC type) w 1 Duplex BLDx1 correction/ reset: function enable/
1 Melody: Buzzer disable according to mask option
) 6“2'229"’3535;, 9 y: B ' in9 PUON | QFP128-P-1414-040| L | v | —
Low-speed oscillation stop detect |p_| gFp144-2020-050 | v | v/ | -
Max 1024dot i
4 1
B4segx16com Low-speed oscillation stop detect
Half RTC/ reset: disable - v v -
24bitx2 (RC type) |Master 1 Duplex BLDx1 5 Low speed frequency
12bitx2 (SA type) x1 El correction/ L d llati top detect
Melody: Buzzer ow-speed oscillation stop detect || arp144-2020-0.50 | - v _
Max 1536dot reset: enabele
64segx24com Low-speed oscillation stop detect
reset: disable P-LQFP144-2020-0.50 | v -
Low-speed oscillation stop detect v v
t: enabel - -
Max 1024dot reset: enabete
G4segx16com Low-speed oscillation stop detect
Half RTC/ P e aabieroP P-LQFP144-2020-050 | v | ° | —
24bitx2 (RC type) |Master 1 Duplex BLDx1 5 Low speed frequency
12bitx2 (SA type) | x1 f1 correction/ o
Melody: Buzzer Low-speerdezzglltl:;t;%réls;op detect _ v v _
Max 1536dot :
64segx24com P
Low-speed oscillation stop detect
reset: disable P-LQFP144-2020-0.50 | Vv -
Max 1344dot
P-LQFP144-2020-0.50 -
24bi Half 56segx24com Low speed frequency Selectable oscillation stop detection Q v v
itx2 (RC type) |Master| | ) BLDx1 9 tion/ t: functi ble/
12bitx2 (SA type) x1 uplex x correction, _ reset: function enable
x1 Max 1024dot Melody: Buzzer disable according to software
64segx16com - v v -
Serial Port Supply External . Halogen .
ADC . Chip Industrial
(method) RERE e I L others otes R Support Su:l”zi" S
Max 400dot
50segx8com - P-TQFP120-1414-0.40 | vV Vv
5
24bitx2 (RC type) |Master 1 D:‘allzzx BLDx1 Max 800dot Low sc;:)ersgcftrizﬂt;ency Low-speed scillation stop detect P-TQFP120-1414-0.40 | v v
12bitx2 (SA type) x1 f1 50segx16com Melody: Buzzer reset: enable i
Selectable oscillation stop detection
6"22: 131230";; 9 reset: function enable/ P-LQFP144-2020-0.50 | — v | v
9 disable according to software
www.lapis-tech.com/en/
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Product Specifications

Built-in LCD Driver Segments type 8bit MCU

Operating ROM ROM | DataFlash| RAM Port Operating Frequency (Max) e b Current Operating 1KHz
Part No. Voltage Capacity | Capacity | Capacity 5 S C i 8bit Timer = PWM Capture | WDT
) e | “Byte) | (Byte) | (Byte) |Input|Output| InputOutput| Low Speed | High Speed (G MR (yp@HALT) | ('C) Ul
ML610Q407
32.768kHz
1.25to 0.5ps/ -20to 4 .
ML610Q407A Flash | 16K - K | 5 |12] 22 (Crystal 2MHz 0.9pA ' — | 16bitx1 2 1
3.6 oscillation) 30.5us +70 (16bitx2)
ML610Q407D
32.768kHz
1.25t0 0.5ps/ -20to 4 )
ML610Q408 Flash | 16K - K | 5] 8 22 (Crystal 2MHz H 0.9pA ' — | 16bitx1 2 1
3.6 osailiation) 30.5ps +70 | (16bitx2)
ML610Q409
1.25to 32,768KkHz 0.5ps/ -20 to 4 )
36| Flash | 16K - K | 5] 4 22 (Crystal 2MHz 30,505 0.9pA 170 | (t6bitxg) | — | 16bitxt 2 1
. oscillation :
ML610Q409A )
ML610Q411 22
32.768kHz
[ P N (TN - K | 6| 3 (Crystal 500kHz 2ps/ 0.5uA | ~20to 4 1 16bitx1 2 1
6 oscillation) 30.5us +70 (16bitx2)
ML610Q412 14
ML610Q418 18
@ 11to 82.768KHz | 4 h96MHzZ 0.244us/ _20to 4
3¢ | Flash | 128K | 4K 4K | 6| 3 (Crystal 500kHy 2ps/ 1.1pA 700 | (ebiteg) | — | 16bitxt 2 1
. oscillation 30.5ps
ML610Q418C 26 ) "
ML610Q419 18
Q 11t0 32.768kHz | 4 h96MHZ 0.244us/ _20t0 4
—————————'5¢ | Flash | 64K | 4K 2K | 6| 3 (Crystal 500kHy 2ps/ 0.9pA 1700 | (ebiteg) | — | 16bitxt 2 1
: oscillation 30.5ps
ML610Q419C 26 ) "
Built-in LCD Driver Segments type 8bit MCU (Industrial Grade)
PartN O‘FSIrt:gng ROM @ HOMty Déta Flgtsyh @ RAM'ty Port Operating Frequency (Max) i " @ Curren:l TOpsvalirg SoitTi 1KHz M — Wor
al 0. (ol e -apaci -apaci -apaci " e ;onsumption | Temperature it Timer . ure
) tpe | “Byte) | (Byte) | (Byte) |input|output| inputOutput| Low Speed | High Speed Exectitionjiime (yp@HALT) | (C) i
ML610Q407P
12510 pagh | 16K K | 5|12 22 326768“-:1 2MH 0.5us/ o.opa | "40to 4 16bitx1 2 |1
36 | Flas - (Crysta z 30.5ps -Ou +85 | (16bitx2) | ~ itx
oscillation)
ML610Q407PA
32.768kHz
1.25to 0.5ps/ -40 to 4 .
ML610Q408P Flash | 16K - K | 5| 8 22 (Crystal 2MHz 0.9pA ' — | 16bitx1 2 1
3.6 osaillation) 30.5ps +85 | (16bitx2)
32.768kHz
1.25 to 0.5ps/ -40to 4 )
ML610Q409P Flash | 16K - 1K 5| 4 22 (Crystal 2MHz 0.9pA : - 16bitx1 2 1
3.6 osaillation) 30.5ps +85 | (16bitx2)
ML610Q411P
22
32.768kHz
11to 2ps/ -40 to 4 .
ML610Q411PA Flash | 16K - 1K 6 | 3 (Crystal 500kHz 0.5pA : 1 16bitx1 2 1
3.6 osaillation) 30.5ps +85 | (16bitx2)
ML610Q412P 14

*1 A check mark of halogen free support means that we will be able to ship out the halogen free products. For details, please inquire to the sales.
*2 For use of industrial equipment, please inquire to the sales.
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Serial Port Supply " Halogen N
ADC " External Interrupt Chip Industrial
(method) = = T D\g:clet:tgi:n LCD Driver Caees Others Notes Package Support Supprzertﬂ Grade
Low-speed scillation stop detect
reset: enable P-TQFP100-1414-0.50 vV vV -
LCD bias: 1/3
. Half 13 Low speed frequency Low-speed scillation stop detect
(g{gb;txi) - 2 Duplex - 2"3:: 13:3;:1 (include correction/ reset: disenable - Vv Vv -
yP x1 9 8bit-OR input) Melody: Buzzer LCD bias: 1/2, 1/3
Low-speed scillation stop detect
reset: enable - Vv Vv -
LCD bias: 1/2,1/3
. Half 13 Low speed frequency Low-speed scillation stop detect
(;%bt“"i) — | 2 | Duplex | — | Max165dot | ngige correction/ reset: enable P-TQFP100-1414-0.50 | v | v | —
yP x1 9 8bit-OR input) Melody: Buzzer LCD bias: 1/3
Low-speed scillation stop detect
t: I P-TQFP100-1414-0. -
16bitx2 Half Max 185dot 13 Low speed frequency [%SS bi:r;??/g QFP100 0.50 v v
(RC type) - 2 | Duplex - 37segx5com (include correction/ Low-speed scillation stop detect
x1 8bit-OR input) Melody: Buzzer reset: disenable _ v v _
LCD bias: 1/2,1/3
. Max 144dot Low-speed scillation stop detect g - - _
(éébtltxi) Master Half 36segx4com Low speed frequency reset: enable P-TQFP120-1414-0.40 v v
12bi¥f2 x1 1 Duplex | BLDx1 5 correction/
x1 Max 176dot Buzzer
(SA type) 44segxdcom — P-TQFP120-1414-0.40 | v —
Max 192dot
i P-TQFP100-1414-0.50 -
(Fz(‘(l;btltxze) Master Half 48segx4com Low speed frequency @ v v
12bi¥52 i 2 | Duplex | BLDx1 5 correction/ -
1 Mel : Bl
(SAtype) * Prondbbppnd elody: Buzzer P-TQFP100-1414-0.50 | 1/ | v | —
Max 192dot
i P-TQFP100-1414-0. -
(Fz{?;bt'txi) Master Half 48segx4com Low speed frequency QFP100 0.50 | v v
12bi¥f4 X1 2 Duplex | BLDx1 5 correction/ -
1 Mel : Bl
(SAtype) * fg::;ffc":r; elody: Buzzer P-TQFP100-1414-050 | v | v | —
Serial Port Supply q Halogen .
ADC . External Interrupt Chip Industrial
(method) = =5 UART D\s:let:tgisn LCD Driver Gl Others Notes Package Support Sup;:?:tﬂ Grade*2
Low-speed scillation stop detect
16bitx2 Half - Max 145dot 13 Low speed frequency L%S[?tl;g:?}g P-TQFP100-1414-0.50 |~ v v
(RC type) - 2 Duplex 29segx5com (include correction/ Low-speed scillation stop detect
x1 _ 8bit-OR input) Melody: Buzzer reset: disenable _ v v v
LCD bias: 1/2,1/3
. Half 13 Low speed frequency Low-speed scillation stop detect
(;((S;btltXZe) - 2 Duplex - 3'\322 15;?5;1 (include correction/ reset: enable P-TQFP100-1414-0.50 vV vV vV
yP x1 9 8bit-OR input) Melody: Buzzer LCD bias: 1/3
. Half 13 Low speed frequency Low-speed scillation stop detect
(;?:bt'txze) - 2 Duplex - 3'\4:: 1)(8::00;] (include correction/ reset: enable P-TQFP100-1414-0.50 [ [ [
yP x1 9 8bit-OR input) Melody: Buzzer LCD bias: 1/3
Low-speed oscillation stop detect |p.1qFp120-1414-0.40 | 1/ | v | v
Max 144dot )
24bitx2
Half 36segx4com Low speed frequency .
(RCtype) |\ Master| 4 | 5 Sl | BLDx1 5 correction/ Low-speed oscillation stop detect |5 rqrp1o0.1414-040 | o | o | v
12bitx4 x1 1 Buzzer reset: disable
(SA type)
Max 176dot
44segxdcom - P-TQFP120-1414-0.40 Vv Vv Vv
www.lapis-tech.com/en/ 28



Product Specifications

eech Playback MCUs (8bit) ML610Q300

Normal type 8bit MCU (industrial Grade)

Operating ROM Data Flash W ETTER T RAM Port Operating Frequency (Max) inil Current Operating
Part No. Voltage ROM type | Capacity Capacity Sou’r?d Capacity — Instruction Consumption Temperature
[\l (Byte) (Byte) (Byte) Input | Output Or:ﬁ;ut Low Speed High Speed Execution Time | (Typ@HALT) °C)
ML610Q304 1 2.7pA
32.768kHz 0.122ps/

Y¢*ML610Q305 2.0t0 5.5 | Flash 96K 2K Flash ROM 1K 1 3 12 (Internal RC oscillation) 8.192MHz 30.5ps -40to +85

(TBD)
YrML610Q306 15

*1 A check mark of halogen free support means that we will be able to ship out the halogen free products. For details, please inquire to the sales.
*2 For use of industrial equipment, please inquire to the sales.

USB Interface & Security Function MCUs (32bit) ML630Q400 (ARM Cortex®-M0+)

Built-in LCD Driver Dot Matrix type 32bit MCU (Industrial Grade)

oot Opering| oy | FOM |DsaFish| RAM Port Operating Frequency (Max) Minimum o Curent | Operating | Coprocessar | g (185t
art No. apacity | Capacity pacity o { ultiplication - “unctions
type | “@yte) | (Byte) | (Byte) |Input |Output ('{‘u';ggt Low Speed High Speed Exeoution | “ypoHalT) | (C) and Division | TMeT | Tiner
4K K
MLE30Q464 18t0 ° ° 32.768kHz 16MHz a1ns | O8PA | 4040 | sobit | 8
p Flash 2K - | — | 38 (Internal RC oscillation/ (Internal RC oscillation) . (Crystal L . 4
36 Crystal oscillation) 24MHz (PLL) 30.5us oscillation) +85 multiplier |(16bitxd)
ML630Q466 128K 16K

*1 A check mark of halogen free support means that we will be able to ship out the halogen free products. For details, please inquire to the sales.
*2 For use of industrial equipment, please inquire to the sales.

ML610/ML610Q/ML620Q/ML630Q Part Number Explanation
M EH0] O
®

® ®
Part Number

[ [x] x] [x]

@

[4][1][9] [c] -

= —

[N][N][N]
®

@Part Code

(DDevice type
ML: Bipolar Logic

3xx: Speech Playback

(@Package Code
GD: VQFN, WQFN

(@CPU Core type 4xx: Low Power or Low Voltage Operation MB: SSOP
610: 8bit CPU  nX-U8/100 5xx: Low Power TD: TSSOP
620: 16bit CPU nX-U16/100 (5Operation Code JLBJCRR
630: 32bit CPU ARM® Cortex® M0+ None to x: Set for product \(I;Vﬁ %EP
: Chi
@ROM type ®ROM Code , P )
None: Mask ROM NNN: Blank ®Company's Code in LAPIS Technology
Q: Flash ROM 001 to xxx: Custom Code Number

29 www.lapis-tech.com/en/



et i Supply External . Halogen .
8bit Timer PWM woT | ARy o sl onr Joltage | LCDDrver | Interrupt Eaep Uit Others Notes Package S Support*! Cader?
Speech function/
_ ADPOM? decoder/ Fleciioteast el N P I
DRy P-WQFN32-0505-0.50
10bitx3 Amplifier -
(SAtype) Master/
& - 1 Slave | 2 | Half Duplex _ 9 10(@5V) | Speechfunction/ | _ [P-WQFN32-0505-0.50 | _ | . |
(16bitx2) 5l x1 D class ADPCM2 P-TQFP32-0707-0.80
LLDx1 HQ-ADPCM
decoder/
10bitx4 Built-in speaker
(SA type) Amp“‘f’ier P-WQFN36-0606-0.50 | — | v/ | v~

Ye: Under Development

Serial Port
Supply External A Halogen 5
ADC . Chip Industrial
PWM Capture WDT Voltage LCD Driver Interruj Others Notes Package Free
? (i) I’C ?ss;g UART |USB Detectgion Souroepst g Support | g pportr1 | Grade*2
i P-TQFP100-1414-0. -
16bitxd 16bitxd4 (Fz‘ébt'b‘ze) Master/ Full VLSx1 | Max 400dot AES/Random generator/DMA/ QFP100 0.50 v v
(use 16bit (use 16bit 1 12bit‘)’g2 Stave | 2 |Duplex| 1 | 5| 50segx 8 RTC/Analog comparatorx2/ | —
h H ) 5 1kHz Ti
imer) imer) (SAtype) * * 8com z Himer P-TQFP100-1414-0.50 | — | /' |
(12
(=3
o
=
£8
£2
o=
S
(=]
<
(=}
S
=2
=
=
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®U8 Core is LAPIS Technology'’s original RISC-type 8bit CPU. ®U16 Core is LAPIS Technology’s original RISC-type 16bit CPU. ®IDE8 and LEXIDE-U16 are LAPIS Technology’s project management tools used for program development.
®CCU8 is LAPIS Technology’s C compiler used for program development. ® RASU8 is LAPIS Technology’s assembler used for program development. ® RLU8 is LAPIS Technology’s linker used for program development. ®LIBU8 is
LAPIS Technology’s librarian (library generation tool) used for program development. ® OHU8 is LAPIS Technology’s object converter used for program development. ® LcdAtU8 is LAPIS Technology’s program development support tool for
LCD control. ®MWU16 is LAPIS Technology's Flash writing tool. ® HTU8 is LAPIS Technology’s ROM code generation tool used for code entry (Flash writing). ®DTU8 is LAPIS Technology’s debugger used for program development.
®Code Generation Tools are proprietary tools used for LAPIS Technology products. ® EASE1000 V2 is LAPIS Technology's on-chip debug emulators. ® HQ-ADPCM is a high quality audio compression technology developed by Ky’s.
Ky’s is a registered trademark of Kyushu Institute of Technology. *Windows®, Windows® Vista, Windows® XP, Windows® 7, Windows® 8.1, and Windows® 10 are registered trademarks of Microsoft Corp. in the US and other countries.

®Intel® Pentium is a registered trademark of Intel Corporation in the US and other countries. “ARM® and Cortex® are registered trademarks of ARM Limited.

1) The information contained in this document is current as of November 1st, 2020.

2) The information contained herein is subject to change without notice. Before you use our Products, please contact our sales representative (as listed below) and verify the latest specifications.

3) Although LAPIS Technology is continuously working to improve product reliability and quality, semiconductors can break down and malfunction due to various factors. Therefore, in order to prevent personal injury or fire arising from failure,
please take safety measures such as complying with the derating characteristics, implementing redundant and fire prevention designs, and utilizing backups and fail-safe procedures. LAPIS Technology shall have no responsibility for any
damages arising out of the use of our Products beyond the rating specified by LAPIS Technology.

4) Examples of application circuits, circuit constants and any other information contained herein are provided only to illustrate the standard usage and operations of the Products.The peripheral conditions must be taken into account
when designing circuits for mass production.

5) The technical information specified herein is intended only to show the typical functions of and examples of application circuits for the Products. LAPIS Technology does not grant you, explicitly or implicitly, any license to use or exercise

intellectual property or other rights held by LAPIS Technology or any other parties. LAPIS Technology shall have no responsibility whatsoever for any dispute arising out of the use of such technical information.

6) The Products are intended for use in general electronic equipment (i.e. AV/OA devices, communication, consumer systems, gaming/entertainment sets) as well as the applications indicated in this document.

7) The Products specified in this document are not designed to be radiation tolerant.

8) For use of our Products in applications requiring a high degree of reliability (as exemplified below), please contact and consult with a LAPIS Technology representative: transportation equipment (i.e. cars, ships, trains),

primarycommunication equipment, traffic lights, fire/crime prevention, safety equipment, medical systems, servers, solar cells, and power transmission systems.

9) Do not use our Products in applications requiring extremely high reliability, such as aerospace equipment, nuclear power control systems, and submarine repeaters.

10) LAPIS Technology shall have no responsibility for any damages or injury arising from non-compliance with the recommended usage conditions and specifications contained herein.

11) LAPIS Technology has used reasonable care to ensure the accuracy of the information contained in this document. However, LAPIS Technology does not warrant that such information is error-free and LAPIS Technology
shall have no responsibility for any damages arising from any inaccuracy or misprint of such information.

12) Please use the Products in accordance with any applicable environmental laws and regulations, such as the RoHS Directive. For more details, including RoHS compatibility, please contact a LAPIS Technology sales office as listed below.
LAPIS Technology shall have no responsibility for any damages or losses resulting non-compliance with any applicable laws or regulations.

13) When providing our Products and technologies contained in this document to other countries, you must abide by the procedures and provisions stipulated in all applicable export laws and regulations, including without limitation the
US Export Administration Regulations and the Foreign Exchange and Foreign Trade Act.

14) This document, in part or in whole, may not be reprinted or reproduced without prior consent of LAPIS Technology.
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