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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Convention of Product Name Assignment for Semiconductor devices

Product names are assigned to our semiconductor devices using the following convention, starting with the character "M".

■Structure of Product Name

M□  000000000   □─000   □□Z  △△△

The following shows the convention of item name assignment for conventional products.

* The actual package profile is not shown here.

Indicates the process classification
A: Analog
C: Bi-CMOS, multi-chip product
L : Bipolar logic
M: MOS

Indicates the circuit category

Indicates the package profile

MSM  66507  JS

■Product Name of Conventional Products

* Items from ❶ "Device function", to ❹, "Derived code", are indicated in this catalog.

■Assignment of Symbols

❶Device function ❷Device code

❻Option classification symbol

❼Option code❺Package symbol

❹Derived code

❸Character symbol

❶Device function
The device functions are classified as follows:
MD: DRAM
MR: P2ROM , OTPROM
MS: SRAM
MG: Gate array, standard cell
ML: Logic
MK: Module, chip set
MT: Driver

❺Package symbol
The package symbol expresses the type
and lead bending profile of a package in
two digits.

❻Option classification symbol
The option classification symbol is used to
distinguish between the option symbol and
the package symbol.

❼Option code
The option code indicates a symbol that
identifies the specification of a product with
an option.

❷Device code
The device code expresses a function specific
to a device using a combination of numbers
and alphanumeric characters.

❸Character symbol
The character symbol is added to indicate the
modification of an existing product, to
emphasize a specification that differs from the
standard specification of an existing product,
or to indicate a design standard.

❹Derived code
The derived code indicates the speed
ranking for DRAM products and is used as
a derived code for logic products.

TM
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This product list shows main products of communication LSI.

Product Line-up
A variety of functions provide support for your applications. 

VoIP LSI
This is a multifunctional LSI, suitable for VoIP phones and broadband routers with built-in VoIP functions.

Echo Canceller LSI
This product is suitable for hands-free communication in mobile phones and door phones.

PHS LSI
Reliable market achievement

The products are limited for the user who has the development experience in the PHS devices.
For details, please inquire to the sales (ROHM Co., Ltd.).

Digital terrestrial broadcasting reception LSI
LSIs for Full-Segment/One-Segment broadcasting reception suitable for potable devices and car 
devices with superior mobile reception features, and LSIs for Chinese-standard digital terrestrial 
broadcasting reception with highly stable reception performance and low power consumption.

Wireless communication LSI
LSIs suitable for various applications including IEEE802.15.4/ZigBee®, 
Bluetooth® Low Energy and specified low-power radio system. Module 
products that can be easily integrated into applications are also available.
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ML7147
ML7138
ML7109S

ML7105-00x
ML7275
ML7344x

ML7386x
ML7396x
ML7406

MK71050-02
MK72750A-01

ML7204-003
ML7234-021
ML7304-0x2
ML7037-003
ML7247-001
ML7202-001

Analog
interface

PCM
interface

Analog
interface

ML7234-021 ML7037-003

ML7138
Bluetooth® Low Energy ▶Health care/Fitness Equipment
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PHS IP Telephone
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VICS information display 
using car navigation

Car Navigation
TV Tuner

Abundant Market Achievement
Home Electronics/Consumer Electronics/
Car Electronics/Industrial Electronics/Toy…

CMOS-RF Technology
・IEEE 802.15.4
・Specified low power radio
・Bluetooth® Low Energy
・Reception of Digital Terrestrial Broadcasting

Network Technology
・ZigBee®
・ZigBee®RF4CE
・Simple NWK

Customer Support
・Provide development tools
・Provide advice based on rich experiences

Product Overview
This is a Communication LSI to connect and to be connected.

Abundant
Communication
LSI Technology

Market
Achievement

Customer
Support

●Suitable for a range of applications, from toys and consumer devices to industrial equipment and automotive systems.
●Broad lineup utilizing a number of technologies.
●Offers multiple development tools that provide complete support.

OFDM Technology
・Reception of Digital Terrestrial Broadcasting

CODEC Technology
・VoIP CODEC ・PCM CODEC
・ADPCM CODEC

MODEM Technology
・Tele-control IC

Communication LSI
Communication LSI Overview

※ZigBee® is a registered trademark of ZigBee®Alliance.
※Bluetooth® is a registered trademark of Bluetooth®SIG.

VoIP LSI Product features of ML7234-021
●Superior sound quality CODEC for 2ch VoIP
●A variety of built-in functions for phones

Echo Canceller LSI Product features of ML7037-003
●Two systems of echo canceller
●Built-in noise canceller

Transceiver LSI for the Smart metering Utility Network
ML7406

Filter LNA
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Filter

IF
Amp. DEMOD

RSSI
Detector

MOD

SDO

SCLK
SCEN
SINT
SDI

DIO/
DCLKOscillation

Product features of ML7406
●EN300-220 and EN13575-4:2011(Wireless M-bus) compliant
●Built-in packet handler for Wilrelss M-bus and general purpose
●High-speed carrier checking function

4 Diversity/Full Segment OFDM Demodulation LSI

Product features of ML7138
●High sensitive reception with 4 diversity reception
●2 diversity x 2CH reception (2TS output) supported
●Low Power Consumption, small size ●Noise canceller function available

Equalizer/
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ratio

combining

D
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odulation/
D
ecoding

Applied CircuitApplication Examples
This is a “Communication” LSI to be connected to anyone in any time and anywhere.

Special low power wireless communication 
▶Consumer electronics, housing facilities

VoIP LSI/PHS LSI ▶Communication Devices
Digital Terrestrial Broadcasting Reception LSI/FM Data 
Broadcasting Reception LSI ▶On-Vehicle Devices

Applied to Digital Terrestrial Broadcasting Reception/Remote Controller/Data Communication/Voice Communication

Heart Rate Meter

PLL

VCO

PHY Host
CPU

Host
I/F
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Microcontroller
8-bit Microcontroller with Built-in Original Core Specifications

5V Driven Type

Sensor control type

 　　　　　　　　  
 Operating Condition　　　　　　　　　　  　　　ＲＯＭ/ＲＡＭ

 
Part Number Operating Operating Frequencty

    ＲＯＭ     Port (*2)  8bit Timer  Voltage(V) (Max.)    Type     Input Output  
 
  ML610Q101 2.7～5.5 8.192MHz(Internal PLL/external output) 0.122μs/ ─ -40～+85 Flash 4K (*24) ─ 256 ─ ─ 11 6 (16bit×3)   32.768kHz(Internal RC oscillation) 30.5μs   
  ML610Q102 2.7～5.5 8.192MHz(Internal PLL/external output) 0.122μs/ ─ -40～+85 Flash 6K (*24) ─ 256 ─ ─ 11 6 (16bit×3)   32.768kHz(Internal RC oscillation) 30.5μs   
  ML610Q111 2.7～5.5 8.192MHz(Internal PLL/external output) 0.122μs/ ─  Flash 24K (*24)  2K ─ ─ 15 6 (16bit×3)   32.768kHz(Internal RC oscillation) 30.5μs   
  ML610Q112 2.7～5.5 8.192MHz(Internal PLL/external output) 0.122μs/ ─  Flash 32K (*24)  4K ─ ─ 25 6 (16bit×3)   32.768kHz(Internal RC oscillation) 30.5μs   
  ML610Q172 2.2～5.5  0.122μs/ 2.0μＡ  Flash   4K 6 2 37 6 (16bit×3)    30.5μs   
  ML610Q173 2.2～5.5  0.122μs/ 2.0μＡ  Flash   4K 6 2 37 6 (16bit×3)    30.5μs   
  ML610Q174 2.2～5.5  0.122μs/ 2.0μＡ  Flash   4K 6 6 49 6 (16bit×3)    30.5μs   
  ML610Q178 2.2～5.5  0.122μs/ 2.0μＡ -40～+85 Flash 128K(*21) ─ 4K 7 8 59 6 (16bit×3)    30.5μs  
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Function / Feature         

 1kHz PWM Capture WDT ADC  
Serial Ports    LCD Driver  Additional Package Chip

 Remarks
 Timer    (Method) I2C  SSIO(*3)   UART(*4)     Functions  

support

   

  ─ ─ ─ 1 10bit×3 1 2 1 ─ ─ 17：9 Built-in sound playback/ADPCM P-QFP28- ─ ─
　     (Sequential)        decoder/speaker amplifier 0505-0.50

 ─ ─ ─ 1 ─ ─ 1 ─ ─ ─ 9：5 Built-in sound playback/ADPCM P-SSOP30- ─ ─
　            decoder/speaker amplifier 56-0.65

 ─ ─ ─ 1 ─ ─ 1 ─ ─ ─ 9：5 Built-in sound playback/ADPCM P-SSOP30- ─ ─
　            decoder/speaker amplifier 56-0.65

 ─ ─ ─ 1 12bit×3 ─ 1 1 ─ ─ 11：9  P-TQFP64- ─ ─
　     (Sequential)         1010-0.50

 ─ ─ ─ 1 12bit×3 ─ 1 1 ─ ─ 11：9  P-TQFP64- ─ ─
　     (Sequential)         1010-0.50

 ─ ─ ─ 1 12bit×12 ─ 1 1 ─ ─ 11：9 Built-in sound playback/ADPCM P-TQFP64- ─ ─
　     (Sequential)        decoder/speaker amplifier 1010-0.50

 ─ ─ ─ 1 12bit×12 ─ 1 1 ─ ─ 11：9 Built-in sound playback/ADPCM P-TQFP64- ─ ─
　     (Sequential)        decoder/speaker amplifier 1010-0.50

 ─ ─ ─ 1 12bit×4 ─ 2 2 VLS×1 ─ 16：3  P-TQFP48- ─ ─
　     (Sequential)         0707-0.50

 ─ ─ ─ 1 12bit×4 ─ 2 2 VLS×1 ─ 20：5  P-TQFP64- ─ ─
　     (Sequential)         1010-0.50

 ─ ─ ─ 1 12bit×4 ─ 2 2 VLS×1 ─ 20：7 Built-in sound playback/ADPCM P-TQFP64- ─ ─
　     (Sequential)        decoder/speaker amplifier 1010-0.50

 ─ ─ ─ 1 12bit×4 ─ 2 2 VLS×1 ─ 20：7 Built-in sound playback/ADPCM P-TQFP64- ─ ─
　     (Sequential)        decoder/speaker amplifier 1010-0.50

 ─ 16bit (*6) ─ 1 10bit×8 1 (*11) 2 2 BLD×1 Max. 96dot 21：5 Built-in sound playback/ADPCM P-QFP80- ─ ─
　  ×2   (Sequential)      24seg.×4com.  decoder/speaker amplifier 1414-0.65

 ─ 16bit (*6) ─ 1 10bit×8 1 (*11) 2 (*8) 2 BLD×1 Max. 96dot 21：5 Built-in sound playback/ADPCM P-QFP80- ─ ─
　  ×2   (Sequential)      24seg.×4com.  decoder/speaker amplifier 1414-0.65

 ─ 16bit (*6) ─ 1 10bit×8 1 (*11) 2 (*8) 2 BLD×1 Max. 96dot 21：5 Built-in sound playback/ADPCM P-QFP80- ─ ─
　  ×2   (Sequential)      24seg.×4com.  decoder/speaker amplifier 1414-0.65

 ─ 16bit (*6) ─ 1 10bit×8 1 (*11) 2 (*8) 2 BLD×1 Max. 96dot 21：5 Built-in sound playback/ADPCM P-QFP80- ─ ─
　  ×2   (Sequential)      24seg.×4com.  decoder/speaker amplifier 1414-0.65

 　　　　　　　　  
 Operating Condition　　　　　　　　　　   ＲＯＭ/ＲＡＭ

 
Part Number Operating Operating Frequencty

    ＲＯＭ      Port (*2)  8bit
  Voltage(V) (Max.)    Type      Input Output   Timer
 
  ML610Q304 2.0 (*18) 8.192MHz(Internal PLL) 0.122μs/ 1.7μＡ -40～+85 Flash 96K (*21)  ─ 1K 1 3 11 4
  ～5.5 32.768kHz(Internal RC oscillation) 30.5μs           (16bit×2)
 ML610340 2.2～5.5 4.096MHz(Crystal oscillation/ 0.25μs/ ─ -40～+85 Mask 96K (*21) ─ ─ 512 4 4 4 2
   ceramic oscillation/external output)            (16bit×1)
 ML610Q340 2.2～5.5 4.096MHz(Crystal oscillation/ 0.25μs/ ─ -40～+85 Flash 96K (*21) ─ ─ 512 4 4 4 2
   ceramic oscillation/external output)            (16bit×1)
 ML610346 2.2～5.5 4.096MHz(Crystal oscillation/ceramic oscillation/ 0.25μs/ 1.2μＡ -40～+85 Mask 128K(*21) ─ ─ 1K 8 4 16 2
   external output)32kHz(Internal RC oscillation) 31.25μs           (16bit×1)
 ML610Q346 2.2～5.5 4.096MHz(Crystal oscillation/ceramic oscillation/ 0.25μs/ 1.5μＡ -40～+85 Flash 128K(*21) ─ ─ 1K 8 4 16 2
   external output)32kHz(Internal RC oscillation) 31.25μs           (16bit×1)
 ML610347 2.2～5.5 4.096MHz(Crystal oscillation/ceramic oscillation/ 0.25μs/ 1.2μＡ -40～+85 Mask 128K(*21) ─ ─ 1K 8 4 16 2
   external output)32kHz(Internal RC oscillation) 31.25μs           (16bit×1)
 ML610Q347 2.2～5.5 4.096MHz(Crystal oscillation/ceramic oscillation/ 0.25μs/ 1.5μＡ -40～+85 Flash 128K(*21) ─ ─ 1K 8 4 16 2
   external output)32kHz(Internal RC oscillation) 31.25μs           (16bit×1)
 ML610Q355 2.2～3.6 8MHz(Internal PLL/external output) 0.122μs/ 1.2μＡ -40～+85 Flash 88K (*22)  ─ 1K 4 3 8 4
   4kHz(Internal RC oscillation) 250μs           (16bit×2)
 ML610Q356 2.2～3.6 8MHz(Internal PLL/external output) 0.122μs/ 1.2μＡ -40～+85 Flash 88K (*22)  ─ 2K 6 3 12 8
   4kHz(Internal RC oscillation) 250μs           (16bit×4)
 ML610Q359 2.2～3.6 8.192MHz(Internal PLL/external output) 0.122μs/ 1.7μＡ -40～+85 Flash 160K(*22)  ─ 2K 8 3 29 8
   32.768kHz(Crystal oscillation) 30.5μs           (16bit×4)
 ML610Q360 2.2～3.6 8.192MHz(Internal PLL/external output) 0.122μs/ 1.7μＡ -40～+85 Flash 160K(*22)  16M 2K 8 3 29 8
   32.768kHz(Crystal oscillation) 30.5μs           (16bit×4)
 ML610Q380 2.2 (*7)  0.122μs/ 2.0μＡ -40～+70 Flash 128K(*21)  ─ 2K 7 4 34 6
  ～5.5  30.5μs           (16bit×3)
 ML610Q383 2.2 (*7)  0.122μs/ 2.0μＡ -40～+70 Flash 128K(*21)  4M 2K 7 4 34 6
  ～5.5  30.5μs           (16bit×3)
 ML610Q384 2.2 (*7)  0.122μs/ 2.0μＡ -40～+70 Flash 128K(*21)  8M 2K 7 4 34 6
  ～5.5  30.5μs           (16bit×3)
 ML610Q385 2.2 (*7)  0.122μs/ 2.0μＡ -40～+70 Flash 128K(*21)  16M 2K 7 4 34 6
  ～5.5  30.5μs           (16bit×3)

Input/
Output

Operating
Temperature

(℃)

Operating
Temperature

(℃)

Minimum
Instruction
Execution
Time

Speech Output Function Type
NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

P2ROM™
Capacity
(bit)

     
Function / Feature         

 1kHz PWM Capture WDT ADC  
Serial Ports    LCD Driver  Additional Package Chip

 Remarks
 Timer    (Method)  I2C  SSIO(*3)   UART(*4)     Functions  

support

   

  ─ 16bit×1 ─ 1 10bit×6 ─ ─ 1 VLS×2 ─ 17：5 Comparator   ─
　     (Sequential)         

  ─ 16bit×1 ─ 1 10bit×6 ─ ─ 1 VLS×2 ─ 17：5 Comparator   ─
　     (Sequential)         

  ─ 16bit×6 ─ 1 10bit×6 1 (*14) 1 2 VLS×2 ─ 23：7 Comparator P-TSSOP20- ─ ─
　     (Sequential)         0225-0.65

  ─ 16bit×6 ─ 1 10bit×8 1 (*14) 1 2 VLS×2 ─ 23：7 Comparator P-LQFP32- ─ ─
　     (Sequential)         0707-0.80

  ─ 16bit (*6) ─ 1 10bit×12 1 (*11) 2 2 BLD×1 Max. 96dot 21：4 Low speed frequency QFP64-P- ─ ─
　  ×3   (Sequential)      24seg.×4com.  correction 1414-0.80

  ─ 16bit (*6) ─ 1 10bit×8 1 (*11) 2 2 BLD×1 Max. 96dot 23：4 Low speed frequency QFP64-P- ─ ─
　  ×3   (Sequential)      24seg.×4com.  correction/Comparator 1414-0.80

  ─ 16bit (*6) ─ 1 10bit×12 1 (*11) 2 2 BLD×1 Max. 128dot 23：4 Low speed frequency P-QFP80-P- ─ ─
　  ×3   (Sequential)      32seg.×4com.  correction/Comparator 1420-0.80

  ─ 16bit (*6) ─ 1 10bit×16 1 (*11) 2 2 BLD×1 Max. 160dot 20：5 Low speed frequency P-QFP100- ─ ─
　  ×2   (Sequential)      40seg.×4com.  correction 1420-0.65

P-SSOP16-0225-
0.65/P-WQFN16-
0404-0.50
P-SSOP16-0225-
0.65/P-WQFN16-
0404-0.50

128K (*21)
(Self-

rewritable)
128K (*21)
(Self-

rewritable)
128K (*21)
(Self-

rewritable)

 　　　　　　　　  
 Operating Condition　　　　　　　　　　  　　　ＲＯＭ/ＲＡＭ

 
Part Number Operating Operating Frequencty

    ＲＯＭ     Port (*2)  8bit Timer  Voltage(V) (Max.)    Type     Input Output  
  
  ML610Q793 VDD:1.7～1.9 4.096MHz(Internal PLL) 0.25μs/ 0.6μＡ  Flash  ─ 4K ─ ─ 21 6 (16bit×3)  AVDD:2.5～3.6 32.768kHz(external output) 30.5μs     
  ML610Q794G 2.5～3.6 4.096MHz(Internal PLL)/3.6864MHz(Crystal 

(*10) 0.25μs/0.27μs/ 0.7μＡ  Flash  ─ 4K ─ ─ 21 6 (16bit×3)   oscillation) 32.768kHz(Crystal oscillation) 30.5μs    

NEW

NEW

     　
Function / Feature         

 1kHz PWM Capture WDT ADC  
 　　Serial Ports   

 Additional Package Chip
 Remarks

 Timer    (Method)  I2C  SSIO(*3)  UART(*4)   UART/IｒDA (*17)   Functions  
support

   
 
  ─ ─ ─ 1 12bit×3 1 (*11) 1 1 1 1 14：16   ─ ─
　     (Sequential)      (IrDA not allowed)    

  ─ ─ ─ 1 12bit×2 1 (*11) 1 1 1 1 14：16  TQFP-48-P- ─ ─
　     (Sequential)         0707-0.50

64K (*21)
(Self-

rewritable)
64K (*21)
(Self-

rewritable)

I2C/SPI (*16)
(Host CommunicationI)

S-UFLGA48-3.06
×2.96-0.40
(WCSP48)

ML610300 Series

ML610100 Series

ML610790 Family

Current (*1)
Consumption
(Typ.@HALT)

ROM
Capacity
(Byte)

Data
Flash
Capacity
(Byte)

RAM
Capacity
(Byte)

Supply
Voltage
Detection

Interrupt
Sources

Internal:External

Supply
Voltage
Detection

Interrupt
Sources

Internal:External

Interrupt
Sources

Internal:External

* Product name with underline: Application is limited to consumer devices. Product name without underline: For both consumer devices 
  and industrial devices. For applications to industrial devices, please contact ROHM sales representatives in advance.  

* Product name with underline: Application is limited to consumer devices. Product name without underline: For both consumer devices 
  and industrial devices. For applications to industrial devices, please contact ROHM sales representatives in advance.  

* Product name with underline: Application is limited to consumer devices. Product name without underline: For both consumer devices 
  and industrial devices. For applications to industrial devices, please contact ROHM sales representatives in advance.  

8.192MHz(Internal PLL/Crystal oscillation/
ceramic oscillation/external output) 32.768kHz
(Internal RC oscillation/Crystal oscillation)
8.192MHz(Internal PLL/Crystal oscillation/
ceramic oscillation/external output) 32.768kHz
(Internal RC oscillation/Crystal oscillation)
8.192MHz(Internal PLL/Crystal oscillation/
ceramic oscillation/external output) 32.768kHz
(Internal RC oscillation/Crystal oscillation)
8.192MHz(Internal PLL/Crystal oscillation/
ceramic oscillation/external output) 32.768kHz
(Internal RC oscillation/Crystal oscillation)

8.192MHz(Internal PLL/Crystal oscillation/
ceramic oscillation/external output) 32.768kHz
(Internal RC oscillation/Crystal oscillation)
8.192MHz(Internal PLL/Crystal oscillation/
ceramic oscillation/external output) 32.768kHz
(Internal RC oscillation/Crystal oscillation)
8.192MHz(Internal PLL/Crystal oscillation/
ceramic oscillation/external output) 32.768kHz
(Internal RC oscillation/Crystal oscillation)
8.192MHz(Internal PLL/Crystal oscillation/
ceramic oscillation/external output) 32.768kHz
(Internal RC oscillation/Crystal oscillation)

2K
(Self-
rewritable)

1K
(Self-
rewritable)
1K
(Self-
rewritable)
3K
(Self-
rewritable)
3K
(Self-
rewritable)

4K
(Self-

rewritable)
4K
(Self-

rewritable)
2K
(Self-

rewritable)
2K
(Self-

rewritable)
2K
(Self-

rewritable)

Under normal operation
-40～+105/

during FLASH ROM
write/delete -20～+85
Under normal operation
-40～+105/

during FLASH ROM
write/delete -20～+85
Under normal operation
-40～+85/

during FLASH ROM
write/delete 0～+40
Under normal operation
-40～+85/

during FLASH ROM
write/delete 0～+40
Under normal operation
-40～+85/

during FLASH ROM
write/delete 0～+40

Under normal operation
-30～+85/

during FLASH ROM
write/delete -30～+60
Under normal operation
-30～+85/

during FLASH ROM
write/delete -30～+60

Built-in sound playback/
ADPCMdecoder/speaker amplifier/

3-ch OP amplifier
Built-in sound playback/

ADPCMdecoder/speaker amplifier/
3-ch OP amplifier

Built-in sound playback/
ADPCMdecoder/speaker amplifier/

3-ch OP amplifier
Built-in sound playback/

ADPCMdecoder/speaker amplifier/
3-ch OP amplifier

Under
development

Under
development

16-bit multiplication, division, sum-of-product
operation, root operation, host interface
(SPI/I2C/logging RAM: 8KB)

16-bit multiplication, division, sum-of-product
operation, root operation, host interface
(SPI/I2C/logging RAM: 8KB)

Minimum
Instruction
Execution
Time

Current (*1)
Consumption
(Typ.@HALT)

ROM
Capacity
(Byte)

Data Flash
Capacity
(Byte)

RAM
Capacity
(Byte)

Input/
Output

Operating
Temperature

(℃)

Minimum
Instruction
Execution
Time

Current (*1)
Consumption
(Typ.@HALT)

ROM
Capacity
(Byte)

Data Flash
Capacity
(Byte)

RAM
Capacity
(Byte)

Input/
Output

 *1 ： Low current consumption during Suspended (HALT) Mode via low-speed oscillation
 *2 ： Including secondary functions
 *3 ： No compatible chip select signals for 8-/16-bit SPI bus
 *4 ： Half-duplex communication system is used.
 *5 ： No resistive/capacitive sensor connecting terminal
 *6 ： IGBT control is also supported.
 *7 ： Operating voltage for ADC and sound playback function is 4.5V to 5.5V.
 *8 ： 1ch is used for P2ROM access
 *9 ： Flash ROM can be rewritten only by Flash writer. 
*10 ： Required when using IrDA
*11 ： Only the Master function can support Fast mode (400kbps)/Standard mode (100kbps).
*12 ： Only the Master function can support Standard mode (50kbps).
*13 ： Master: Standard Mode (100kbit/s, 25kbit/s) support,
      Slave: Standard Mode (100kbit/s) support

*14 ： Master - Fast Mode (400kbps)/Standard Mode (100kbps) support,
 　　Slave - Standard Mode (100kbit/s) support
*15 ： Master - Standard Mode (100kbit/s, 25kbit/s) support
*16 ： Slave module for Host communication. Function switchable between
 　　I2C and SPI
*17 ： UART uses full-duplex communication system. IrDA uses SIR system.
*18 ： Operating voltage for ADC and 8.192MHz operation is 2.2V to 5.5V.
*21 ： 1K-byte test area included
*22 ： 544-byte test area included
*23 ： 256-byte test area included
*24 ： 32-byte test area included
*31 ： 1K-byte LCD RAM allocation included
*32 ： 240×9-bit LCD allocation RAM included
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Development Support System’s Tool Screen and Connection Example Product Line-up

U8 Development Tools

Microcontroller
8-bit Microcontroller Program Development Support System

U8 Development Tools

User-friendly
graphical

user interface

Reference board

Interface cable
USB

Customer's
development board

Or

Connection example of uEASE/nanoEASE on-chip emulator

uEASE or 
nanoEASE

This software suite consists of project management tools, build tools, debug 
tools and Flash programming tools and provides effective support for 
program development. Users can smoothly perform programming to debug 
process using the package’s intuitive graphical user interface.

On-chip debug emulator uEASE/nanoEASE
This compact, cost-saving emulator supports onboard 
debugging and writing to Flash memory by utilizing on-chip 
debugging functions when connected to the actual device.

On-chip Emulator uEASE/nanoEASE Specification Overview
 uEASE nanoEASE
Support device Microcomputer with on-chip debug functions Microcomputer with built-in single power Flash memory and on-chip debug functions
Operating voltage VTref=1.55V～5.5V(Input voltage to VTref signal) 3.3V (Input voltage to VTref signal)
Emulation Real-time emulation, step emulation Step in/Step out/Step over
Break Go to Cursor / Break point
 Address path count Path count: 1 to 65,536
 RAM data match 1 point
 Conditions: Mask setting - Address and data, Access method ‒ Read, write, Access unit: Byte, Word
 Establishment conditions: Equal, Not Equal, Path count: 1 to 65,536
Display/change Program space/Data space/SFR/Register
Run time measurement Unit: 100μS Maximum measurement time: 119 hours (free run)
Flash writing function Functions for downloading programs to the Flash memory built in the target microcomputer (when using a microcomputer with a built-in Flash memory)
Host interface USB2.0 High-Speed USB2.0 Full-Speed
Supply voltage +5V、500mA (Supplied by USB VBUS on the HOST PC)
Outside dimension 50.0(D)90.0(W)17.0(H)［mm］ 50.0(D)60.0(W)7.0(H)［mm］
Weight 50g 15g

About LAPIS Semiconductor’s Support on the Web
LAPIS Semiconductor provides latest information on a dedicated 
Web site for registered users.
Registered users can receive the following benefits:

・Downloading latest 
 data sheets/users  
 manuals including 
 preliminary versions.
・Downloading latest 
 software tools.
・Receiving e-mail 
 regarding product  
 update information 
 from LAPIS 
 Semiconductor LAPIS Semiconductor’s Support site main screen

To access to the support page, users are required to register for obtaining an ID and 
password. Open the support page from the LAPIS Semiconductor’s Web site or 
enter the following URL and click [New Registration] button.
Support page URL https://www.lapis-semi.com/cgi-bin/MyLAPIS/regi/login.cgi

LAPIS Semiconductor’s Web site Support site login screen

Reference board with built-in microcomputer
This is a board with a built-in microcomputer and minimum essential components. Users can connect this board to uEASE/nanoEASE to test 
operation of ML610400/ML610300/ML610100 series products as well as ML610790 family products. Users also can develop software and 
process Flash writing using this board.

Speech LSI Utility (*)
・Speech synthesis utility tool
・User’s manual

Main Contents Support MicrocontrollersProduct

uEASE ML610400/
ML610300/
ML610100 Series, and
ML610790 Family

On-chip emulator
uEASE (main unit) U8 Development Tools

uEASE
Interface cable

USB cable

uEASE main unit
uEASE interface cable
USB cable
U8 Development Tools（*）
・Project management tool
・Build tool ・Debug tool
・Flash programming tool
 (FWuEASE Flash writer)
・LcdAtU8LCD image tool
・ROM code generation tool for code entry
・Each tool’s user’s manuals

nanoEASE

On-chip emulator
nanoEASE (main unit) U8 Development Tools

nanoEASE
Interface cable

USB cable

nanoEASE main unit
nanoEASE interface cable
USB cable
U8 Development Tools（*）
・Project management tool
・Build tool ・Debug tool
・Flash programming tool
 (FWuEASE Flash writer)
・LcdAtU8LCD image tool
・ROM code generation tool for code entry
・Each tool’s user’s manuals

Reference 
Board

Please contact LAPIS 
Semiconductor for 
details.

Reference board with
built-in microcomputer

Reference board main unit
User’s manual (*)

ML610400
Series
Demo kit

ML610400 Series
ML610Q431

Reference board
+

ML610400 Series
Demo board

ML610Q431 Reference board
+ML610400 Series Demo board
Sample peripheral drivers (*)
API manual, AP note, 
manuals for each board

MWuEASE ML610400/
ML610300/
ML610100 Series, and
ML610790 Family

MWuEASE
Flash multi writer

MWuEASE Flash multi writer (*)
・Flash programming tool
・User’s manual

Speech LSI
Utility

ML610300 Series

Speech synthesis utility tool
Speech LSI Utility

uEASE is a general on-chip emulator and support all the 8bit Flash microcomputers.“U8 Development Tools” 
software suit is included. This suit provides program build, debug and Flash writing functions.

<U8 Development Tools operating environment>
・Windows XP, Windows Vista*, Windows 7*
*32bit(x86)/64bit(x64) are supported.

<U8 Development Tools operating environment>
・Windows XP, Windows Vista*, Windows 7*
*32bit(x86)/64bit(x64) are supported.

nanoEASE an on-chip emulator and supports 8-bit Flash microcomputers that is operated with a single power 
supply (voltage developed internally).“U8 Development Tools” software suit is included. This suit provides 
program build, debug and Flash writing functions.

This tool enables users to convert a WAV format file to LAPIS Semiconductor’s original 
ADPCM2 format and to edit phrases. In addition, users can easily manipulate voice data such 
as sound clipping/connection and fade-in/fade-out. 

This is a board with a built-in microcomputer and minimum essential components. Users can test operation of 
microcomputers. Users also can develop software and process Flash writing using this board.

This demo kit includes “ML610Q431 Reference Board”, which consists of various additional devices including on-board temperature 
and humidity sensors as a standard component. If you need to use another reference board other than “ML610Q431 Reference 
Board”, please purchase a necessary reference board and components.  

MWuEASE Flash multi writer can write program files to multiple Flash memory units (maximum 32 units) of a single type.
If you use MWuEASE, please purchase corresponding number of uEASE units.

<Speech LSI Utility operating environment>
・Windows XP, Windows Vista*, Windows 7*
*32bit(x86)/64bit(x64) are supported.
・Windows compatible 16-bit or higher sound card and speaker

* Software and manuals can be downloaded from member’s Web site “LAPIS Semiconductor Low Power Microcontroller Support Page

Click

Sample
Peripheral drivers

Click

Please contact LAPIS 
Semiconductor for 
applicable microcon-
trollers.
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Home Electronics

Consumer Electronics/IT

Car Electronics House Equipment

ToyIndustrial Electronics

Speech synthesis LSI
Speech synthesis LSI Overview

Abundant Market Achievement
Home Electronics/Consumer electronics/
Car Electronics/Industrial Electronics/
Toy/Communication Device/Security…

Sound Technology
・ADPCM2/Non-linear PCM/HQ-ADPCM
・High frequency compensation filter
・Speech speed conversion/
 pitch conversion

Customer Support
・Contract Narrator with rich experience in 
 LSI processing
・Recording support/Voice analysis, Editing/
 Sound effect creation

Playbacks "human voice" and "sound effect" in clear sound

Abundant
Sound

Technology

Market
Achievement

Customer
Support

●Abundant Market Achievement: This product has been used in a variety of applications, such as toys and cars, for around 30 years.
●We offer a wide selection of products, focusing on superior sound quality ADPCM method.
●We provide a wide range of customer support covering recording and sample creation

Peripheral Technology
・Ultra low power
・P2ROM /Flash/Mask ROM
・High-output speaker amplifier class AB/class D
・8bit RISC CPU

TM

Product Overview

Application Examples
This is a “Speech LSI” which has superior features in reproducing and recording natural sound.

This product is used in voice guidance, sound effect, and melody functions.

The current room 
temperature is 25℃.

Your rice is 
ready.

Please clean 
the filter.

The fare is 1300 yen.

Click, click. 
Please fasten your 
seat belt.

Next stop is xxxx.

There is a fire!

Please check the 
pot’s location.

Heating power is 
reduced to medium.

Copy is completed.

Fax transmission 
is completed.

Please 
insert a card.

Ding dong. 
4th floor.

Beep-bee
p.

There is an intruder!

Coo-coo.

Ping pong

ML228xxSeries
ML227xxSeries

Speech synthesis LSI with built-in large-capacity P2ROM™
This product can be used in a variety of applications, including home and industrial electronics.

ML２２５6xSeries
ＭＬ223xxSeries

Speech synthesis LSI with built-in medium/small-capacity Flash/Mask ROM
Suitable for applications that need short sounds or sound effects, such as security alarms and toys.

ML225７xSeries
MＬ223xxSeries

Speech synthesis LSI for automotive
Suitable for in-vehicle applications, such as indicator sound, ETC, and meter panel.

ＭＬ６１０３４xSeries
ML61035xSeries
ML61038xSeries

8-bit microcontroller with speech function
Suitable for security alarms, toys, etc. Simple control and high-quality speech playback functions are integrated on a single chip.

ML224xxSeriesSpeech synthesis LSI with external memory
Memory of 128M bits with a built-in speaker amplifier can be connected for long-time playback.

Product Line-up
A variety of functions provide support for your applications. 
We also offer products for universal design.

This product list shows main products of speech synthesis LSI.

Applied Circuit
Speech synthesis LSI 
with built-in 
large-capacity P2ROM™

Speech synthesis LSI
for automotive

Product features of ML2282x
●Built-in speaker amplifier
　　　　0.7W AB-class (at 5.0V)
●Various products for different CPU I/Fs
　　　　SPI : ML2282x
　　　　I2C : ML2286x
●Wide selection of P2ROM™ memory capacity
　　　　4 Mbit/8 Mbit/16 Mbit

Product features of ML22Q5xx　
●Built-in speaker amplifier
　　　　1.0W AB-class (at 5.0V)
●Rated operating temperature
　　　　-40ºC ̃ +105ºC
●High quality speech playback
　　　　Built-in HQ-ADPCM

Product features of ML22Q3x4
●Built-in speaker amplifier
　　　　1.0W D-class (at 5.0V)
●Various products for different CPU I/Fs
　　　　SPI: ML22Q374
　　　　I2C: ML22Q394
●Reduced mounting space/parts
　　　　Small pin PKG (SSOP16)/built-in oscillator

Speech synthesis LSI 
with built-in 
medium/small-capacity 
Flash ROM
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●Video Decoder Series
●Video Encoder Series
●Video Interface Series
●Display Controller Series for Small to Medium-Sized TFT LCD
●Evaluation board support

Application Examples

Rearview mirror monitor
・Video decoder
・Display controller

Car navigation/Display audio
・Video decoder/encoder/display controller

Surveillance
camera system
・Video encoder
・Video decoder

Monitoring system of 
surrounding environment
・Video encoder
・Video decoder

Rear seat monitor
・Video decoder
・Display controller

Application Examples

SoC

Video encoder

Display
controller

Video interface

Video
decoder

Rear seat monitor

Navigation monitor
Rear view monitor

Out-vehicle
camera

MIPI camera

●Video Decoder Series
Composite supported

Composite/S-video/
supported

Composite/S-video/
Component supported

ML86V76655

ML86V7675

●Display Controller Series for Small to Medium-Sized TFT LCD

ML86V8101 ML86V8102

ML86V8209ML86V8207ML86V8202CML86V8201

ML86V7668AML86101A

ML86V8401

●Video Encoder Series ML86V7655ML86V76580

●Video Interface Series ML86790

ML86V76652/3

NEW

Car navigation/Display audio

Video LSI

Product Overview

Video LSI Overview

Video LSI is used in a variety of applications including on-vehicle accessory products such as car navigation system, display audio and rear-seat 
monitor as well as surveillance camera and portable gaming consoles. Based on the signal processing technology for video and display, along 
with the excellent reliability, we will offer a further selection of products.

Product Line-up
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Video LSI

 
Part Number

 Supply  Input Video Output Pixel Sampling  
Feature Package

  Voltage(V)  Format Format Format Frequency Frequency 

  I/O 3.3
  ITU-R.BT.656 NTSC

      
TQFP48 ML86V76580 or 1.8

 
-40～+85

 or YCbCr 8bit PAL
 CVBS   ─ No need of LPF 

WCSP25  Core 1.8      
  

I/O 3.3
  ITU-R.BT.656 or 

NTSC
 CVBS+    

I/P、 ML86V7655 
Core 2.5

 -40～+85 YCbCr 8/16/24bit  
PAL
 S-video+   ─ 

P/I conversion
 TQFP100

    or RGB 24bit  Component  
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 Input Format
 

Part Number

  ML86V76655

 
 CVBS ML86V76652

 

  ML86V76653

   
  ML86101A

  CVBS or S-video

  ML86V7668A

 
 CVBS＆S-video＆Component＆RGB ML86V7675

 Output Format
 

Part Number

 CVBS ML86V76580

 CVBS/S-video/Component or RGB ML86V7655

Video Decoder SeriesVideo Decoder Series

Video Encoder Series

 Description
 

Part Number

 MIPI→MIPI/LVTTL　Video Interface ML86790

Video Interface Series

Video Encoder Series

13.5MHz、
12.272727MHz、
14.75MHz、

14.318182MHz、18MHz

27MHz、
24.545454MHz、
29.5MHz、

28.6363MHz、36MHz

13.5MHz、
12.272727MHz、
14.75MHz、
14.318182MHz

27MHz、
24.545454MHz、
29.5MHz、
28.6363MHz

 
Part Number

 Supply  Input Video Output Pixel Sampling  
Feature Package

  Voltage(V)  Format Format Format Frequency Frequency 
  I/O 3.3   NTSC ITU-R BT.656    
 ML86V76655 or 1.8 -40～+85 CVBS×2 PAL or   ─  WCSP36
  Core 1.8   SECAM YCbCr 8bit    

  I/O 3.3   NTSC ITU-R BT.656 13.5MHz、 27MHz、  
 ML86V76652 or 1.8 -40～+85 CVBS×2 PAL or 12.272727MHz、  24.545454MHz、 ○  WCSP36
  Core 1.8   SECAM YCbCr 8bit 14.75MHz 29.5MHx

  I/O 3.3   NTSC ITU-R BT.656    
 ML86V76653 or 1.8 -40～+85 CVBS×2 PAL or   ○ Dither TQFP48
  Core 1.8   SECAM YCbCr 8bit  

  
I/O 3.3

   NTSC ITU-R BT.656    Dither
  ML86101A 

Core 1.5
 -40～+85  PAL or   ○ AEC-Q100 TQFP48

     SECAM YCbCr 8bit    supported 

  
I/O 3.3

   NTSC ITU-R BT.656 or 
13.5MHz、

 
27MHz、

  
 ML86V7668A 

Core 2.5
 -40～+85  PAL YCbCr 8/16bit 

12.272727MHz
  
24.545454MHz、

 ─ RGB output TQFP100
     SECAM  or RGB 18bit  

 
ML86V7675

 
I/O 3.3

   NTSC 
ITU-R BT.656

 7.99300MHz 7.99300MHz  
  

Core 1.5
 -40～+85  PAL 

or YCbCr 8bit
 ～ ～ ○  TQFP64

     SECAM  33.333MHz 33.333MHz  

Crystal
Oscillator
supported

13.5MHz、
12.272727MHz、
14.75MHz、
14.318182MHz

27MHz、
24.545454MHz、
29.5MHz、
28.6363MHz

13.5MHz、
12.272727MHz、
14.75MHz、
14.318182MHz

27MHz、
24.545454MHz、
29.5MHz、
28.6363MHz

13.5MHz、
12.272727MHz、
14.75MHz、
14.318182MHz

27MHz、
24.545454MHz、
29.5MHz、
28.6363MHz

CVBS×4 or
CVBS×2
+S-video×1
or S-video×2
CVBS×4
or

CVBS×1
+S-video×3
CVBS×4+

Component×2 or
CVBS×4+S-video×1
+Component×1

 
Part Number

 Supply  Input Output Output Feature Package
  Voltage(V)  Format Format（LVTTL) Format（MIPI) 
  

I/O 3.3 or 1.8  
MIPI/CSI-2 (2Lane) 

YCbCr 16bit (4:2:2)
 MIPI/CSI-2 (2Lane)  MIPI/CSI-2 receiver/ 

 ML86790 
Core 1.5 

-20～+85
 
YUV422 8bit、JPEG 

81MHz (typ)
 YUV422 8bit、JPEG  transmitter、 WCSP63

    650Mbps/Lane max  650Mbps/Lane max  MIPI to LVTTL translate 

Video Interface Series

Operating
Temperature

(℃)

Crystal
Oscillator
supported

Operating
Temperature

(℃)

Operating
Temperature

(℃)

CVBS
detection
function
Dither
Small

Low power
consumption

WVGA
sampling
component
input



Video LSI
Display Controller Series for Small to Medium-Sized TFT LCD

 
Part Number

 Supply Voltage           Analog Video Input  Digital Video Digital Video 
Resolution OSD MCU Feature Package

  (V)  Terminal Type Input Output  
　
    

   
    

 
ML86V8101

 
3.3
 

-40～+85
 

─ ─ RGB 18bit RGB 18bit
 QVGA 

─ ─
  

TQFP64    
   

 ～QHD   
           
　
    

   
    

 
ML86V8102

 
3.3
 

-40～+85
 

─ ─ RGB 18/24bit RGB 18/24bit
 QVGA 

─ ─
  

TQFP80    
   

 ～QHD   
           
 
    

CVBS×2 NTSC  
(ITU-R BT.656    

 
ML86V8201

 I/O 3.3 
-40～+85

 
or PAL  

or QVGA 
Line ─

  
TQFP100  Core 1.5  

S-video×1 SECAM  
YCbCr 8bit) ～WVGA   

       +RGB 18/24bit    
　
    CVBS×2 + Component×2

 NTSC  
    

 
ML86V8202C

 I/O 3.3 
-40～+85

 or
 PAL  

 QVGA 
─ ─

  
TQFP100  Core 1.8  CVBS×2 + S-video×1

 SECAM  
 ～WVGA   

    + Component×1       
　
    

 NTSC  
    

 
ML86V8207

 I/O 3.3 
-40～+85

 
 PAL  RGB 18/24bit

 QVGA Text
 ─

  
LQFP144  Core 2.5  

 SECAM  
 ～WVGA Line  

           
　  
    

 NTSC  
    

 
ML86V8209

 I/O 3.3 
-40～+85

 
 PAL  RGB 18/24bit

 QVGA Text
 ─

  
LQFP176  Core 2.5  

 SECAM  
 ～XGA Line  

           
　  　
    

CVBS×3 NTSC  
    

 
ML86V8401

 I/O 3.3 
-40～+85

 
or PAL  

 QVGA 
Text 

8051  
TQFP100  Core 1.8  

CVBS×2 + S-video×1 SECAM  
 ～WVGA  (8bit) 

           
  

System 
control MCU 
installed

Built-in 
Picture In 
Picture 
function for 
video 
synthesis

RGB 24 bits 
supported 
image quality 
adjustment 
function
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 Description
 

Part Number
 

  
ML86V8101

 
TCON, Image adjustment functions included

  ML86V8102
  

 

  ML86V8201

  ML86V8202C

 T-CON, Video decoder included

  
ML86V8207

 

  
ML86V8209

 

 
Built-in video decoder and microcomputer

 
ML86V8401 

ITU-R BT.656
or

YCbCr 8/16/24bit
or

RGB 18/24bit

ITU-R BT.656
or

YCbCr 8/16/24bit
or

RGB 18/24bit

ITU-R BT.656
or

YCbCr 8/16/24bit
or

RGB 18/24bit

ITU-R BT.656
or

YCbCr 8/16/24bit
or

RGB 18/24bit

ITU-R BT.656
or

YCbCr 8/16/24bit
or

RGB 18/24bit

ITU-R BT.656
or

YCbCr 8/16bit
or

RGB 18/24bit

ITU-R BT.656 style
or

YCbCr 8/16/24bit
or

RGB 18/24bit

CVBS×4 or
CVBS×3+(Component or 

S-video)×1 or
CVBS×2 + S-video×1
+(Component or S-video)×1

CVBS×4 or
CVBS×3+(Comp or S-video)×1
or CVBS×2 + S-video×1
+(Comp or S-video)×1 or
CVBS×1 + S-video×2
+(Comp or S-video)×1

Display Controller Series for Small to Medium-Sized TFT LCD

Built-in image 
quality 
adjustment 
function 

(digital input 
only)

Rear
camera
supported

Component
input

supported

Built-in OSD 
function, 
such as text 
and icon

V
ideo LS

I

V
ideo LS

I
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 Description 　　  Part Number 　　　　　　　　　　Contents  Notes
 
    

・Evaluation board x 1
  ML86V76655 Evaluation Board 

・Power cable x 1
  ML86V76652/3 Evaluation Board 

・Serial cable x 1
 Video Decoder ML86101A Evaluation Board 

・CD-ROM x 1
  ML86V7668A Evaluation Board 

(VAStudio (LSI control software), evaluation board manual,
  ML86V7675 Evaluation Board 

evaluation board circuit diagram)
   

  
ML86V76580 Evaluation Board

 ・Evaluation board x 1
 Video Encoder 

ML86V7655 Evaluation Board
 ・CD-ROM x 1

　    (Evaluation board manual, evaluation board circuit diagram)

    
・Evaluation board x 1

  ML86V8101 Evaluation Board 
・AC adapter x 1

  ML86V8102 Evaluation Board 
・USB cable x 1

 
Display Controller

 ML86V8201 Evaluation Board 
・CD-ROM x 1

  ML86V8202C Evaluation Board 
(VAStudio (LSI control software), OSDBuilder

  ML86V8207 Evaluation Board 
(OSD data development support tool) (ML86V8401 only)

  ML86V8209 Evaluation Board 
Evaluation board manual, evaluation board circuit diagram)

  ML86V8401 Evaluation Board 

Lending
Please contact the sales.
(ROHM Co., Ltd.).

Video LSI

Evaluation board support

I2c I2c I2c

AIN

CV1

CV2

CV3

S-video

DSUB

Switch board

ML86V8401

Evaluation Board Example (ML86V8401 Evaluation Board)
Features:
●ML86V8401 evaluation board is an evaluation board for the display controller ML86V8401.
●Video signals can be displayed on the LCD panel via the ML86V8401.
●Video signal inputs can be applied to NTSC/PAL composite or S-video and digital video signals.
●The function to display still images from the external FLASH memory and data input/output to the SPI-FLASH memory is enabled.
●Functions of the LED backlight control in the external LCD panel can be checked.
●The panel interface provides two types of connecters for 50 pins and 40 pins.
●The interface has connecters for SPI, I2C, and UART.
●A PC can be used to change registers in the ML86V8401 on the development support software screen.
●The OSD (On-Screen Display) can be easily generated using the development support software.

ML86V8401 Evaluation Board Configuration

Main Screen of Development Support Software

Characters can be easily placed and checked.

DC12V

EEPROM

LED DRV.

LED DRV.

SPI

SPI

SPI-
FLASHDigital

video

External
Digital I/F

External
CPU I/F

user I/F

External
OSD I/F

24 RGB

TCON

LCD panel

USB

Analog I/F

Display controller
ML86V8401

Spin Button

Slider Bar
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 Density Part Number
 Supply Voltage

  (bit)  (V)

 512M MR26T51203L 
3.0～3.6

   2.7～3.6

 256M MR27T25603L 
3.0～3.6

   2.7～3.6
 

 MR27T12800L 2.7～3.6
  

 128M MR27T12802L 
3.0～3.6

   2.7～3.6

  MR27V12800L 3.0～3.6
   

   3.0～3.6
   

 64M 
MR27T6402L

 2.7～3.6
   

  MR27V6402L 3.0～3.6
   

   3.0～3.6
   

 32M 
MR27T3202L

 2.7～3.6
   

  MR27V3202L 3.0～3.6
   

   
   

 16M 
MR27T1602L

 
2.7～3.6

   

  MR27V1602L 3.0～3.6
   

 8M
 MR27T802F 2.7～3.6

   

  MR27V802F 3.0～3.6
   

 Density Part Number
 Configuration Supply Access Time 　   

Package  Package
 (bit)  (word×bit) Voltage (V) (ns) Operating Standby    Frame

 512M MR26T51203L
  32M×16/ 3.0～3.6 100 

35mA 10μA 0～+70 TSOP(Ⅱ)50 ─ ─
   64M×8 2.7～3.6 120    

 256M MR27T25603L
  16M×16/ 3.0～3.6 100 

35mA 10μA 0～+70 TSOP(Ⅱ)50 ─ ─
   32M×8 2.7～3.6 120

 
 MR27T12800L

  8M×16/ 
2.7～3.6

 
90
 

25mA 10μA 0～+70 TSOP(Ⅰ)48 ─ ─
   16M×8      

  128M MR27T12802L
  8M×16/ 3.0～3.6 80 

25mA 10μA 0～+70 TSOP(Ⅱ)56 ─ ─
   16M×8 2.7～3.6 90    

 
 MR27V12800L

  8M×16/ 
3.0～3.6

 
85
 

25mA 10μA 0～+70 Chip ─ ─ 
   16M×8      

  
  3.0～3.6 70 

20mA 10μA 0～+70 
SOP44/TSOP(Ⅰ)48/ 

 
    4M×16/ 2.7～3.6 90    TFBGA48 CG/

 
Cu/

 64M 
MR27T6402L

 8M×8 3.0～3.6 80 
20mA 10μA -40～+85 TSOP(Ⅰ)48 

SOP44
 
TSOP(Ⅰ)48

    2.7～3.6 90     

  MR27V6402L
  4M×16/ 

3.0～3.6
 

70
 

20mA 10μA 0～+70 Chip ─ ─
   8M×8       

   
  3.0～3.6 70 

20mA 10μA 0～+70 
SOP44/TSOP(Ⅰ)48/ 

 
    2M×16/ 2.7～3.6 90    TFBGA48 CG/

 ─
  32M 

MR27T3202L
 4M×8 3.0～3.6 80 

20mA 10μA -40～+85 TSOP(Ⅰ)48 
SOP44

 
    2.7～3.6 90    

   MR27V3202L
  2M×16/ 

3.0～3.6
 

80
 

20mA 10μA 0～+70 Chip ─ ─
   4M×8      

  
    

  0～+70 
SOP44/TSOP(Ⅰ)48/

    1M×16/      TFBGA48 CG/
 

Cu/

 16M 
MR27T1602L

 2M×8 
2.7～3.6

 
70
 

16mA
 
10μA

 -40～+85 TSOP(Ⅰ)48 
SOP44 TSOP(Ⅰ)48

         

  MR27V1602L
  1M×16/ 

3.0～3.6
 

70
 

16mA 10μA 0～+70 Chip ─ ─
   2M×8      

 8M
 MR27T802F

  512K×16/ 
2.7～3.6

 
80
 

18mA 5μA 0～+70 SOP44/TSOP(Ⅰ)48 ─ ─
   1M×8      

  MR27V802F
  512K×16/ 

3.0～3.6
 70 18mA 5μA 0～+70 SOP44/TSOP(Ⅰ)48 ─ ─

   1M×8  90 18mA 5μA 0～+70 Chip ─ ─

Operating
Temperature

(℃)

 Density Part Number
 Supply Voltage

  (bit)  (V)

 1G MR35V01G7xB 3.0～3.6

 512M MR35V5127xB 3.0～3.6

 
256M MR35V2567xB 3.0～3.6

 128M MR25T1287xL 2.7～3.6

 64M MR25T647xL 2.7～3.6

 16M
 MR25T167xL 2.7～3.6

  MR25T1671L 2.7～3.6

P2ROMTM

MR35V□□□□□□　256M～1Gbit
MR25T□□□□□□　16M～128Mbps

Equipped with Gate Array of 30K/25K gate typ.
Supply Voltage ： 3.0V～3.6V / 2.7V～3.6V
Operating Temperature ： 0℃～+70℃

AS@ P2ROM™ Series with built-in Gate Array
 Density Part Number

 Configuration Supply Feature
    

Package (bit)  (word×bit) Voltage (V)      

 1G MR35V01G7xB 128M×8 3.0～3.6
 Embedded Gate Array of 30K Gate typ. (*1) 920/320 10µA 0～+70 TSOP(Ⅰ)48

     3 input & 8 inout    

 512M MR35V5127xB 64M×8 3.0～3.6
 Embedded Gate Array of 30K Gate typ. (*1) 240/25 10µA 0～+70 TSOP(Ⅱ)44

     26 input & 8 inout    

 256M MR35V2567xB 32M×8 3.0～3.6
 Embedded Gate Array of 30K Gate typ. (*1) 920/320 50µA 0～+70 TSOP(Ⅱ)44

     3 input & 8 inout    

 128M MR25T1287xL
 8M×16 

2.7～3.6
 Embedded Gate Array of 30K Gate typ. (*1) 80～100/25 10μA 0～+70 TSOP(Ⅰ)48

   16M×8  26 input & 16 inout    ＴＳＯＰ(Ⅱ)44

 64M MR25T647xL
 4M×16 

2.7～3.6
 Embedded Gate Array of 30K Gate typ. (*1) 80～100/25 10μA 0～+70 TSOP(Ⅰ)48

   8M×8  26 input & 16 inout    ＴＳＯＰ(Ⅱ)44

  MR25T167xL
 1M×16 

2.7～3.6
 Embedded Gate Array of 30K Gate typ. (*1) 70～100/25 50μA 0～+70 TSOP(Ⅰ)48

   2M×8  26 input & 16 inout    ＴＳＯＰ(Ⅱ)44

 
16M
 MR25T1671L

 1M×16 
2.7～3.6 Password 70/25 50μA 0～+70 TSOP(Ⅰ)48

   2M×8  authentication    

*1: The design interface of gate array supports any of spec., RTL, and Netlist.

AS@ P2ROM™ Series with built-in Gate Array
Access Time
Random/
Page (ns)

Operating
Temperature

(℃)

Standby current
consumption
(Max.)

MR26T□□□□□□   512Mbit
MR37T□□□□□□   256Mbit
MR27T□□□□□□   8M～256Mbit
MR27V□□□□□□   8M～128Mbit

Supply Voltage ： 3.0V～3.6V / 2.7V～3.6V
Operating Temperature ： 0℃～+70℃

Parallel Standard P2ROM™ Series Parallel Standard P2ROM™ Series
Current Consumption

(Max.)
Socket
mounting
package
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 Density Part Number
 Supply

  (bit)  Voltage (V)

  MR37T12841B 3.0～3.6
   (Under development)

     128M MR37T12843B 3.0～3.6

 

      MR37V12841A 3.0～3.6

  MR37T6441B 3.0～3.6
   (Under development)

 

 64M MR37T6443B    (Under development)  3.0～3.6

 
  MR27V6441L 3.0～3.6

  32M MR27V3241L 3.0～3.6

  16M MR27V1641L 3.0～3.6

SPI BUS P2ROM™ シリーズ
 Density Part Number

 Configuration Supply 　  Operating Frequency(MHz) 　Current Consumption(Max.)  
Package (bit)  (word×bit) Voltage (V) FAST-READ READ 　　 Operating (*3) 　   Standby  

  MR37T12841B 128M×1 3.0～3.6 86 50 30mA/20mA (*3) 10μA 0～+70 SOP16
   (Under development)
 
   128M×1  86 50 30mA/20mA (*3)
   
 128M MR37T12843B 64M×2 3.0～3.6 80/68 50 30mA/20mA (*3) 10μA 0～+70 SOP16
  

    32M×4  80/68 50 40mA/20mA (*3)

  MR37V12841A 128M×1 3.0～3.6 33 20 30mA/20mA (*3) 50μA 0～+70 SOP16
  
   MR37T6441B 64M×1 3.0～3.6 86 50 30mA/20mA (*3) 10μA 0～+70 SOP16

  
(Under development)

   64M×1  86 50 30mA/20mA (*3)

 64M MR37T6443B 32M×2 3.0～3.6 80/68 50 30mA/20mA (*3) 10μA 0～+70 SOP16
  

(Under development)

    16M×4  80/68 50 40mA/20mA (*3)

  MR27V6441L 64M×1 3.0～3.6 33 20 30mA/20mA (*3) 50μA 0～+70 SOP16/Chip

  32M MR27V3241L 32M×1 3.0～3.6 33 20 40mA/20mA (*3) 50μA 0～+70 SOP16/Chip

  16M MR27V1641L 16M×1 3.0～3.6 30 20 25mA/20mA (*3) 50μA 0～+70 SOP16/Chip

Operating
Temperature
(℃)

*3 : FAST-READ/READ

NEW NEW

P2ROMTM

MR37T□□□□□□　64M～128Mbit
MR37V□□□□□□　128Mbit
MR27V□□□□□□　16M～64Mbit

Supply Voltage ： 3.0V～3.6V / 2.7V～3.6V
Operating Temperature ： 0℃～+70℃

SPI BUS P2ROM™ Series
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Year

Legacy DRAM Overview

DRAM

Types of DRAM

Legacy DRAM

Asynchronous clock DRAM ●FP DRAM (Fast Page mode)
 ●EDO DRAM (Extended Data Out)

Synchronous clock DRAM ●SDRAM (synchronous DRAM)
 ●DDR-SDRAM (Double-Data-Rate SDRAM)
 ●DDR2-SDRAM
 ●DDR3-SDRAM

DDR3-SDRAM

DDR2-SDRAM

DDR-SDRAM
SDRAM

EDO DRAM

FP DRAM

800MHz

400MHz

200MHz

66MHz
50MHz

Clock frequency

1990 1995 2000 2005 2010

In addition, memories specifically designed for image processing are standardized.

We supply legacy DRAM and SDRAM for SiP on a long-term stable basis.

Application Examples
●AV Electronics: LCD TV, DVD player, digital camera, etc.
●IT Device: printer, hard disk drive, optical disk drive, etc.
●Car Electronics: car audio and navigation system
●Communication Device: router, FAX, etc.
This product is also used in many other applications.

Product Line-up

256M

128M

64M

16M

BGA assembly products
(Small PKG）

Low power
consumption products

Low voltage product
(2.5V/2.0V/1.8V)

Wide temperature
range products
(-40℃～+85℃)

4M Wafer products

5V/3.3V
0℃～70℃

Customized 
(Value added)

Larger density

Legacy DRAM
While larger and faster DRAM occupies a larger market share, we provide smaller DRAM, which is difficult to obtain in these days, on a long-term 
stable basis. We provide not only standard products, which feature a wider range of operating temperatures and a smaller package, but also 
customized products in accordance with requirements by customers.

Standard Customized
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Legacy DRAM FP/EDO Legacy DRAM FP/EDO

Standard

Automotive grade
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 Supply Density  Number of Refresh Part Number
 Voltage(V) (bit)  data bits Cycle

   ×4 
1K
 MSM514400E

   
×8
  MSM514800E

  4M   MSM514800ESL
     MSM514260E
   ×16 512 MSM514265E
     MSM5416258B
 5.0   4K MSM5116400F
   ×4  MSM5117400F
    

2K
 MSM5117405F

  
16M
 

×8
  MSM5117800F

     MSM5117805F
    4K MSM5116160F
   ×16 

1K
 MSM5118160F

     MSM5118165F
   ×4 

1K
 MSM51V4400E

   ×8  MSM51V4800E
  4M   MSM54V16258B
   ×16 512 MD54V16258BSL
     MSM51V4265E
    

4K
 MSM51V16400F

     MSM51V16405F
 
3.3
  

×4
  MSM51V17400F

    2K MSM51V17405F
  

16M
 

×8
  MSM51V17800F

     MSM51V17805F
    

4K
 MSM51V16160F

     MSM51V16165F
   ×16 

1K
 MSM51V18160F

     MSM51V18165F
  64M  4K MD51V65165E

   
×4
 

1K
 MSM514400DP

  4M   MSM514400EP
 5.0   512 MSM514260EP
  

16M
 ×16 

1K
 MSM5118160FP

     MSM5118165FP
   ×4 1K MSM51V4400EP
  4M 

×16
 

512
 MSM54V16258BP

 3.3    MSM51V4265EP
  

16M
 ×4 2K MSM51V17400FP

   ×16 1K MSM51V18165FP

 
Part Number Supply Density  Configuration Circuit function

 Access Cycle Time  Package   Voltage(V) (bit) (word×bit)  Time (ns) (cycles/ms)   

 MSM514400E   1M×4 Fast Page Mode 60/70 1024/16  TSOP(Ⅱ)26/20Cu
 MSM514800E   

512K×8
 
Fast Page Mode 60/70

 1024/16  
TSOP(Ⅱ)28

 MSM514800ESL  
4M
    1024/128  

 MSM514260E    Fast Page Mode 
60/70

   
 MSM514265E   256K×16 EDO  512/8  TSOP(Ⅱ)44/40
 MSM5416258B    High Speed EDO 28/30/35   
 MSM5116400F 

5.0±0.5
  

 Fast Page Mode 
60
 

4096/64  
 MSM5117400F   4M×4

  50/60 
  TSOP(Ⅱ)26/24Cu

 MSM5117405F    EDO
  2048/32

  
 MSM5117800F  

16M
 

2M×8 
Fast Page Mode

 60  
 

TSOP(Ⅱ)28
 MSM5117805F   

 
EDO

  
  

 MSM5116160F   
 Fast Page Mode 

60
 

4096/64  
 MSM5118160F   1M×16

  50/60 1024/16
  TSOP(Ⅱ)50/44

 MSM5118165F   
 

EDO
 MSM51V4400E 

 
 1M×4 Fast Page Mode 70/100 

1024/16
  TSOP(Ⅱ)26/20Cu

 MSM51V4800E   512K×8 Fast Page Mode 70  
0～+70

 TSOP(Ⅱ)28
 MSM54V16258B  4M  

EDO
 

40/45/50
 

512/64
  

 MD54V16258BSL   256K×16     TSOP(Ⅱ)44/40
 MSM51V4265E    EDO 60/70 512/8  
 MSM51V16400F    Fast Page Mode 60 

4096/64
  

 MSM51V16405F    EDO 50/60   
 MSM51V17400F 

3.3±0.3
  4M×4 Fast Page Mode 50/60   

TSOP(Ⅱ)26/24Cu

 MSM51V17405F    EDO 50/60 
2048/32

  
 MSM51V17800F  16M 

2M×8
 Fast Page Mode 

60
   

TSOP(Ⅱ)28
 MSM51V17805F    EDO    
 MSM51V16160F    Fast Page Mode 50/60 

4096/64
  

 MSM51V16165F   
1M×16

 EDO 60   
TSOP(Ⅱ)50/44

 MSM51V18160F    Fast Page Mode 
50/60

 
1024/16

  
 MSM51V18165F    EDO    
 MD51V65165E  64M 4M×16 EDO 50/60 4096/54  TSOP(Ⅱ)50

Operating
Temperature
Ta (℃)

 MSM514400DP  
 1M×4

 
Fast Page Mode 60/70 1024/16  TSOP(Ⅱ)26/20Cu

 MSM514400EP  4M      
 MSM514260EP 5.0±0.5  256K×16 Fast Page Mode 60/70 512/8  TSOP(Ⅱ)44/40
 MSM5118160FP 

 16M 1M×16
 Fast Page Mode 

60 1024/16 
 

TSOP(Ⅱ)50/44
 MSM5118165FP    EDO    
 MSM51V4400EP   1M×4 Fast Page Mode 70/100 1024/16 

-40～+85
 TSOP(Ⅱ)26/20Cu

 MSM54V16258BP  4M 
256K×16

 EDO 40/45/50 512/64  
TSOP(Ⅱ)44/40

 MSM51V4265EP 3.3±0.3   EDO 60/70 512/8  
 MSM51V17400FP  16M 4M×4 Fast Page Mode 60 2048/32

 
 

TSOP(Ⅱ)26/24Cu
 MSM51V18165FP   1M×16 EDO 60 1024/16  

Standard

Automotive grade
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Display Driver

 Description Part Number

  ML9860B

 TFT-LCD driver ML9863A

  ML9870

 Description Part Number
  
  ML9470-12

  ML9471

  ML9472

 LCD controller driver ML9473
 (Package product) 
  ML9475
 
  ML9476
  
  ML9477

  ML9480
  
  ML9478C

 LCD controller driver ML9479E
 (Gold bump product)
  ML9488

  ML9489

Controller driver for low duty LCD Controller driver for low duty LCD

 Part Number
 

Feature
 

Package
 Logic Supply LCD Operating Number of Driver Outputs I/F

    Voltage(V) Voltage(V) Temperature(℃）

 ML9860B TFT LCD source driver Au bump chip 2.1～3.6 10.0～14.6 -40 ～ +95 480 RSDS
  

(480outputs)

 ML9863A TFT LCD source driver Au bump chip 2.4～3.6 8.0～14.6 -40 ～ +95 960/804/792/768 CMOS/RSDS
  

(960outputs)

 ML9870 TFT LCD gate driver Au bump chip 2.7～3.6 ～40 -40 ～ +95 540/480/400/384/ CMOS
  

(540outputs)     360/300/240 

Drivers for small to medium-sized TFT LCDTFT Driver Series Drivers for small to medium-sized TFT LCD

 Part Number
 　　 　　Max. No. of Driving Segments  Logic Supply  Driver Supply  Operating Feature Package

   static 1/2 1/3 1/4 1/5  Voltage(V)  Voltage(V)  Temperature(℃)
 
 ML9470-12 80 80 160 ─ ─ ─ ─ 　　　　　3.0～5.5 (single) -40～+105  QFP100

 ML9471 80 ─ ─ 240 320 400 ─ 　　　　　3.0～5.5 (single) -40～+105  TQFP100

 ML9472 60 60 120 ─ ─ ─ ─ 　　　　　3.0～5.5 (single) -40～+105  P-TQFP80-1212-0.50

 ML9473 60 ─ ─ 180 240 300 ─ 　　　　　3.0～5.5 (single) -40～+105  P-TQFP80-1212-0.50

 ML9475 40 ─ ─ 120 160 ─ ─ 2.7～5.5  3.5～5.5 -40～+105  QFP56
              
 ML9476 16 ─ ─ 48 64 ─ ─ 2.7～5.5  3.5～5.5 -40～+105  TQFP48
              
 ML9477 32 ─ ─ 96 128 ─ ─ 2.7～5.5  3.5～5.5 -40～+105  TQFP48
              
 ML9480 40 40 80 120 160 ─  2.7～5.5  4.5～5.5 -40～+105  Au bump chip

 ML9478C 80 80 160 240 320 ─  2.7～5.5  4.5～5.5 -40～+105  Au bump chip
              
 ML9479E 160 160 320 480 640 ─  2.7～5.5  4.5～5.5 -40～+105  Au bump chip

 ML9488 80 80 160 240 320 ─  2.7～5.5  4.5～5.5 -40～+105  Au bump chip

 ML9489 160 160 320 480 640 ─  2.7～5.5  4.5～5.5 -40～+105  Au bump chip
NEW

NEW

NEW

NEW

65/75/85/95/130/150/170/
190/Command switching

130/150/170/190
Command switching
130/150/170/190
Command switching

65/75/85/95
Command switching

65/75/85/95
Command switching

Supports external clock input
Bias generator built in

Supports external clock input
Bias generator built in

Supports external clock input
Bias generator built in

Supports external clock input
Bias generator built in

Supports external clock input
Bias generator built in

Supports external clock input
Bias generator built in

Supports external clock input
Bias generator built in

Supports external clock input
Bias generator built in

TN/STN LCD Driver Series
 Description Part Number

  ML9460
 LCD driver
  ML9461B

Common/Segment driver for dot matrix LCD Common/Segment driver for dot matrix LCD
 Part Number

   Max. Driving Logic Supply Driver Supply  Operating Feature Package
    Display size Voltage(V) Voltage(V) Temperature(℃）

 ML9460 240 ー  2.5～5.5 ～43 -30～+75 Output change Au bump chip
  

  320×240    240/200/160/120 

 ML9461B ー 320 
(QVGA)

 2.5～5.5 2.6～5.5 -30～+75 Output change Au bump chip
  

      320/240/200 

Max. No. of
Common
Outputs

Max. No. of
Segment
Outputs

 Description Part Number

  ML9058E

  ML9059E
 
 LCD controller driver ML9445

  ML9092-01

 

Controller driver for graphic LCD

ML9092-02
ML9092-03
ML9092-04

Controller driver for graphic LCD
 Part Number

   Max. Driving Logic Supply Driver Supply  Operating Feature Package
    Display size Voltage(V) Voltage(V) Temperature(℃）

 ML9058E 65 132 132×65 dot 3.7～5.5 6～18 -40～+85 Integrated Au bump chip
  

      RAM/Boost circuit 

 ML9059E 49 132 132×49 dot 3.7～5.5 6～18 -40～+85 Integrated Au bump chip
  

      RAM/Boost circuit 

 ML9445 65 180 180×65 dot 2.7～5.5 6～18.5 -40～+105 Integrated Au bump chip
  

      RAM/Boost circuit 

 ML9092-01 8/9/10 56 56×10 dot 4.5～5.5 4.5～16.5 -40～+85 Integrated TQFP100
  

      RAM/Boost circuit 

  8/9/10 60 60×10 dot 4.5～5.5 4.5～16.5 -40～+85 Integrated TQFP100
        

RAM/Boost circuit

 Description Part Number

  ML9042-0x
  
 LCD controller driver ML9042-1x
 
  ML9042-2x

Controller driver for character LCD

ML9092-02
ML9092-03
ML9092-04

Max. No. of
Segment
Outputs

Max. No. of
Common
Outputs

Controller driver for character LCD
 Part Number

   Digits/Lines Logic Supply Driver Supply  Operating Feature Package
     Voltage(V) Voltage(V) Temperature(℃）

 ML9042-0x 17 100 5×8 dots, 2.7～5.5 2.7～5.5 -40～+85 Built-in bias Au bump chip
  

  20 characters×2 lines    register 2KΩ 

 ML9042-1x 17 100 5×8 dots, 2.7～5.5 2.7～5.5 -40～+85 Built-in bias Au bump chip
  

  20 characters×2 lines    register 4KΩ 

 ML9042-2x 17 100 5×8 dots, 2.7～5.5 2.7～5.5 -40～+85 Built-in bias Au bump chip
  

  20 characters×2 lines    register 10KΩ 

Max. No. of
Segment
Outputs

Max. No. of
Common
Outputs

Max. No. of
Segment
Outputs

Internal Oscillation
Frame Frequency

(Hz)
Supports external
clock input

Supports external
clock input

Supports external
clock input

Supports external
clock input
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Application Examples

 Description Part Number

  ML5203

 
  ML5235
 
Battery Monitoring LSIs for Power Tools, 

 
Electric bicycles,

  ML5238
 
Uninterruptible Power Supply (UPS)

 
  

ML5208

 Part Number
 

Description
 Supply   　　　　　 Current Consumption Package

   Voltage   Operating Power-down

 ML5203 4 to 7 cells supported battery +5V～+42V ±10mV N-MOS 30μA 0.1μA SSOP30
  

monitoring LSI, Stand-alone type

 ML5235 5 to 13 cells supported battery +7V～+80V ±10mV N-MOS 25μA 0.1μA SSOP30
  

monitoring LSI, Stand-alone type

 ML5238 5 to 16 cells supported battery +7V～+80V ±10mV N-MOS 50μA 0.1μA QFP44
  

monitoring LSI, Chipset type

 ML5208 5 to 13 cells supported battery +7V～+80V ±10mV N-MOS 150μA 50μA QFP44
  

monitoring LSI, Chipset type

Voltage
Measurement
Error (typ)*

FET Driver for
Charge-Discharge

Control

Product Line-up

 Part Number
 

Description
 　　　　　　  Supply Voltage  AD Converter

 　    Current Consumption 
Package

    VDD  AVDD  Operating   Shutdown

 ML610Q486P Microcontroller for ML5238 only  1.6V～3.6V  2.2V～3.6V 12bit 400μA 15μA 0.2μA TQFP48
  

 

 ML5227 Microcontroller for ML5208 only  1.6V～3.6V  2.2V～3.6V 12bit 400μA 15μA 0.2μA TQFP48
  

 Description Part Number

  ML610Q486P

 Dedicated controller
  ML5227  

*:The voltage measurement error of ML5207,ML5208 and ML5238 were measured using a dedicated controller for each device.

NEWNEW

NEWNEW

NEWNEW

Products line-up includes stand-alone type/chipset (AFE + dedicated controller)

Lithium-ion Battery Monitoring LSI 
for Power Tools

Lithium-ion Battery Monitoring LSI 
for Electrically Assisted Bicycles

Lithium-ion Battery Monitoring LSI 
for Uninterruptible Power Supply (UPS)

Battery Monitoring LSI

Product Overview

Battery Monitoring LSI Overview

This product is designed to monitor voltage of Lithium-ion batteries with high accuracy and prevent overcharge or over-discharge by 
controlling the charge and the discharge in order to ensuring battery safety and longevity.

●Support to multi-cell series-connected Lithium-ion battery packs.
　Support maximum of 16 series coupling cell battery packs

●A highly accurate voltage detection circuit to each cell ensures overcharge / over-discharge.

●Include cell balancing function
　Built-in bypass switches for the cell-balancing function to reduce connection pins.

●Low power consumption.

●Built-in driving circuit of external FET for charge / discharge control.

●System protection functions if irregularities occur.
   ・ Short detection and protection
   ・ Abnormal operation detection and protection with using watch dog timer.

●Temperature detection function

●Internal regulator acts as power supply to an external MCU.

●On-board LED driver for displaying battery balance

Battery
monitoring
LSI

Motor driver

LCDMCU

Motor
Charger

VREG
Li-ion

battery pack

Selector

Signal line

Power line

The monitoring LSI 
protects Li-ion batteries 
by detecting the 
overcharge and 
over-discharge.

The monitoring LSI
 (with MCU) protects 
Li-ion batteries by 
detecting the overcharge 
and over-discharge.

Suspended
(HALT)



LSI Packages

LSI Packages

SSOP

SSOP

SSOP

SSOP32P-SSOP30-56-0.65-K6

P-SSOP30-56-0.65-Z6KP-SSOP30-56-0.65-ZK

SSOP60 SSOP70

TSOP（Ⅰ）28

TSOP（Ⅰ）48

TSOP（Ⅰ）32

TSOP（Ⅰ）56

 TSOP（Type Ⅰ）

 TSOP（Type Ⅰ）

TSOP（Type Ⅱ）

TSOP（Ⅱ）26/20 TSOP（Ⅱ）26/24
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LSI Packages
Package size



LSI Packages

LSI Packages

QFP

QFP

QFP

QFP128-P-2828-0.80

P-QFP128-1420-0.50P-QFP100-1414-0.50-K

P-QFP80-1414-0.65 QFP80-P-1420-0.80

P-QFP100-1420-0.65-TK QFP100-P-1420-0.65-BK
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QFP

LQFP

TQFP

QFP208

TQFP44 TQFP48

LQFP176LQFP144

LSI Packages
Package size



LSI Packages

LSI Packages

TQFP

TQFP120

VQFN32

VQFN48 WQFN12

TQFP128
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TQFP

TQFP

WQFN16 WQFN20

TQFP VQFN

VQFN WQFN

WQFN

P-TQFP-80-1414-0.65

TQFP100

P-TQFP80-1212-0.50

P-TQFP80-1010-0.40TQFP64

LSI Packages
Package size



LSI Packages

LSI Packages

P-TFBGA144
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LFBGA

WQFN C-TQFN

C-TQFN LFBGA

C-TQFN12

C-TQFN18 LFBGA48

WQFN80

TFBGA

LFBGA TFBGA

TFBGA

TFBGA60

TFBGA64 TFBGA84

TFBGA90

LFBGA324

LFBGA84 LFBGA144

LSI Packages
Package size



Japan Sales 
Headquarters (Tokai)
NAGOYA

TOKYO
YOKOHAMA
20: Japan Sales 
      Headquarters (Eastern)

NISHI TOKYO

FUKUOKA
HIROSHIMA

MATSUMOTO

SENDAI

TAKASAKI
MITO

KYOTO
21: Japan Sales Headquarters (Western)
22: China・Asia Sales Headquarters China
23: China・Asia Sales Headquarters Asia
24: Euro-American Sales Headquarters

9: ROHM Semiconductor Korea Corporation

11: ROHM Semiconductor (Shanghai) Co., Ltd.

10: ROHM Semiconductor Trading (Dalian) Co., Ltd.

TIANJIN

DALIAN

QINGDAO

BEIJING

WUHAN

CHANGCHUN

XIAMEN

SHENZHENDONGGUAN
HUIZHOU

HONG KONG

PENANG

KUALA  LUMPUR
SINGAPORE

14: ROHM Semiconductor Taiwan Co., Ltd.

13: ROHM Semiconductor Hong Kong Co., Ltd.
12: ROHM Semiconductor (Shenzhen) Co., Ltd.

16: ROHM Semiconductor Philippines Corporation

17: ROHM Semiconductor 
      (Thailand) Co., Ltd.

BANGKOK

18: ROHM Semiconductor 
      Malaysia Sdn. Bhd.

15: ROHM Semiconductor 
      Singapore Pte. Ltd.

ASIA

19: ROHM Semiconductor 
      India Pvt. Ltd.

CHENNAI

PUNE

NEW DELHI

MANILA

KAOHSIUNG

TAIPEI

SHANGHAI
NANJING

HANGZHOU

SUZHOU

SEOUL

ZHUHAI

WUXI

NINGBO

GUANGZHOU

GUMI
SUWON

CHEONAN

XIAN

CHENGDU

CHONGQING

BANGALORE

CHANGWON

4: SAN DIEGO OFFICE

BOSTON

CHICAGO

DALLAS

GUADALAJARA

SAN DIEGO

DENVER

2: ATLANTA OFFICE

DETROIT

NORTH AMERICA
SOUTH 

AMERICA

ATLANTA

1: ROHM Semiconductor U.S.A., LLC

SANTA CLARA

SAO PAULO

5: ROHM Semiconductor do Brasil Ltda.

3: DALLAS OFFICE

STUTTGART

Milton Keynes

PARIS

DUSSELDORF

BARCELONA

BUDAPEST

6: ROHM Semiconductor GmbH    

7: FRANCE OFFICE

8: U.K OFFICE

MOSCOW

EUROPE

OULU

98 2014  SHORT  FORM  CATALOG     99LAPIS Semiconductor

Sales Offices ： ROHM Co.,Ltd.

LAPIS Semiconductor Sales Network

THE AMERICAS
1: Santa Clara / ROHM Semiconductor U.S.A., LLC
2323 Owen Street, Santa Clara, CA 95054 U.S.A.
TEL: +1-408-720-1900  FAX: +1-408-720-1918

2: Atlanta / ROHM Semiconductor U.S.A., LLC
4550 North Point Parkway, Suite 360, Alpharetta, GA 30022 U.S.A.
TEL: +1-770-754-5972  FAX: +1-770-754-0691

3: Dallas / ROHM Semiconductor U.S.A., LLC
5048 Tennyson Park Way, Suite 218, Plano, TX 75024 U.S.A.
TEL: +1-972-473-3748  FAX: +1-972-473-3749

4: San Diego / ROHM Semiconductor U.S.A., LLC
6815 Flanders Drive, Suite 150, San Diego, CA 92121 U.S.A.
TEL: +1-858-625-3600  FAX: +1-858-625-3640

5: ROHM Semiconductor do Brasil Ltda.
Rua Dr.Candido Espinheira, No.396, 12th floor, Rooms123 and 124, 
Bairro Perdizes, Sao Paulo SP 05004-000 Brasil
TEL: +55-11-3539-6320  FAX: +55-11-2892-5697

EUROPE
6: Germany / ROHM Semiconductor GmbH
Karl-Arnold-Straße 15, 47877  Willich-Munchheide Germany 
TEL: +49-2154-921-0  FAX: +49-2154-921-400 

7: France / ROHM Semiconductor GmbH
40 rue d'Oradour sur Glane, 75015 Paris France
TEL: +33(0)1 40 60 87 30  FAX: +33(0)1 40 60 63 44

8: United Kingdom / ROHM Semiconductor GmbH
Sunningdale House, 41 Caldecotte Lake Drive, 
Caldecotte Lake Business Park, Milton Keynes MK78LF U.K.
TEL: +44-1-908-272400 FAX: +44-1-908-630011 

9: Korea / ROHM Semiconductor Korea Corporation   
159-13 Gasan Digital 1-ro, Geumcheon-gu, Seoul, 153-803 Korea
TEL: +82-2-8182-700  FAX: +82-2-8182-715

10: Dalian / ROHM Semiconductor Trading (Dalian) Co., Ltd.
1201 Swish-hotel, 21 Wuhui Road, Zhong Shan District, 
Dalian 116001 China
TEL: +86-411-8230-8549  FAX: +86-411-8230-8535 
 
11: Shanghai / ROHM Semiconductor (Shanghai) Co., Ltd.
22F, CENTRAL TOWERS, 567 Langao Road, 
Shanghai 200333 China
TEL: +86-21-6072-8612    FAX: +86-21-6072-8610

12: Shenzhen / ROHM Semiconductor (Shenzhen) Co., Ltd.
Room 02B-03 5/F Tower Two, Kerry Plaza, 1 Zhongxinsi Road, 
Futian, Shenzhen 518034 China
TEL: +86-755-8307-3008  FAX: +86-755-8307-3003-101

13: Hong Kong / ROHM Semiconductor Hong Kong Co., Ltd.
Room 1402-10 Tower 1, Silvercord, 30 Canton Road, 
Tsimshatsui,Kowloon,Hong Kong
TEL: +852-2740-6262  FAX: +852-2375-8971 

14: Taiwan / ROHM Semiconductor Taiwan Co., Ltd.
11F No.6 Sec.3 Min Chuan E.Road, Taipei, Taiwan
TEL: +886-2-2500-6956  FAX: +886-2-2503-2869 

15: Singapore / ROHM Semiconductor Singapore Pte. Ltd.
9 Temasek Boulevard #21-01 Suntec Tower Two,
Singapore, 038989
TEL: +65-6332-2322  FAX: +65-6332-5662

16: Philippines / ROHM Semiconductor Philippines Corporation
Unit 4B Citibank-Frabelle Building, Madrigal Business Park, 
Alabang-Zapote Road, Muntinlupa City 1770 Philippines 
TEL: +63-2-807-6872  FAX: +63-2-809-1568
 

17: Thailand / ROHM Semiconductor (Thailand) Co., Ltd.
11th Floor GPF Witthayu Towers A 93/1 Wireless Road, 
Lumpini, Pathumwan, Bangkok 10330 Thailand
TEL: +66-2-254-4890  FAX: +66-2-256-6334

18: Malaysia / ROHM Semiconductor Malaysia Sdn. Bhd.
L12-01-02, Level 12, PJX-HM Shah Tower, 16A, Persiaran Barat, 46050 
Petaling Jaya, Selangor, Malaysia
TEL: +60-3-7931-8155  FAX: +60-3-7931-8955  

19: India / ROHM Semiconductor India Pvt. Ltd.
Unit No.103, 1st Floor Sigma Wing, Raheja Tower, Anna Salai, 
Chennai-600002, Tamil Nadu, India
TEL: +91-44-4352-0008  FAX: +91-44-4352-0003

JAPAN
20: Japan
 Sales Headquarters
 (Eastern) 

21: Japan
 Sales Headquarters
 (Western)

22: China・Asia Sales
 Headquarters
 China

ROHM Shin Yokohama Ekimae Building,
2-4-8 Shin Yokohama, Kohoku-ku, Yokohama 222-8575 JAPAN
TEL: +81-45- 476-2121  FAX: +81-45- 476-2500

ROHM Kyoto Ekimae Building,
579-32 Higashi Shiokoji-cho, Karasuma Nishi-iru, 
Shiokoji-dori, Shimogyo-ku, Kyoto 600-8216 Japan
TEL: +81-75-365-1077  FAX: +81-75-365-1080

ROHM Kyoto Ekimae Building,
579-32 Higashi Shiokoji-cho, Karasuma Nishi-iru, 
Shiokoji-dori, Shimogyo-ku, Kyoto 600-8216 Japan
TEL: +81-75-365-1216  FAX: +81-75-365-1226

23: China・Asia Sales
 Headquarters
 Asia

24: Euro-American Sales
 Headquarters

ROHM Kyoto Ekimae Building,
579-32 Higashi Shiokoji-cho, Karasuma Nishi-iru, 
Shiokoji-dori, Shimogyo-ku, Kyoto 600-8216 Japan
TEL: +81-75-365-1217  FAX: +81-75-365-1227

ROHM Kyoto Ekimae Building,
579-32 Higashi Shiokoji-cho, Karasuma Nishi-iru, 
Shiokoji-dori, Shimogyo-ku, Kyoto 600-8216 Japan
TEL: +81-75-365-1218  FAX: +81-75-365-1228

ASIA
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