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The information contained in this document is provided as of october,2013.

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 :

Although LAPIS Semiconductor Co.,Ltd. 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. ROHM shall have no responsibility for any damages arising out of the use of our
Poducts beyond the rating specified by LAPIS Semiconductor.

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.

The technical information specified herein is intended only to show the typical functions of and examples of application circuits for the Products. LAPIS Semiconductor
does not grant you, explicitly or implicitly, any license to use or exercise intellectual property or other rights held by LAPIS Semiconductor or any other parties. LAPIS
Semiconductor shall have no responsibility whatsoever for any dispute arising out of the use of such technical information.

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.

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

For use of our Products in applications requiring a high degree of reliability (as exemplified below), please contact and consult with a LAPIS Semiconductor representative
: transportation equipment (i.e. cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety equipment, medical systems, servers,
solar cells, and power transmission systems.

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

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

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

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

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.

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

Copyright 2013 LAPIS Semiconductor Co., Ltd.
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We appreciate your patronage of our semiconductor devices
and other electronic devices.

We appreciate your patronage of our semiconductor devices.

The application field of semiconductors is diversified and varied,
demanding higher performance and functionality as well as segmen-
tation and higher density.

We therefore present this comprehensive catalog, which has been
compiled for the purpose of selecting optimal varieties for given
applications. We will be pleased if you can make use of this catalog.
In addition to the catalog, we also provide data sheets, manuals and
other information on a per-product basis in response to our custom-
ers' requests. If you need any of these, please contact us.

LAPIS Semiconductor Co., Ltd.
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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".

M Structure of Product Name

l_ ODerived code

ML] 000000000 [I—000 LILlz AAA

@Device function—T

T— @Device code

l_ @Option classification symbol

[ @Character symbol

T— ©OPackage symboIT— @Option code

B Assignment of Symbols

©Device 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

@®Device code

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

@Character 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.

ODerived code

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

* ltems from @ "Device function", to @, "Derived code", are indicated in this catalog.

@Package symbol

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

@Option classification symbol

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

@Option code

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

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

B Product Name of Conventional Products

A: Analog

L : Bipolar logic
M: MOS

Indicates the process classification j_

C: Bi-CMOS, multi-chip product

MSM 66507 JS

T— Indicates the package profile

Indicates the circuit category

* The actual package profile is not shown here.
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% ZigBee® is a registered trademark of ZigBee®Alliance.
¥ Bluetooth® is a registered trademark of Bluetooth®SIG.

Communication LSI
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Product Overview Product Line-up

This is a Communication LS| to connect and to be connected. A variety of functions provide support for your applications.

@Suitable for a range of applications, from toys and consumer devices to industrial equipment and automotive systems. D|g|‘ta| terrestrial broadcasting reception LSI ML7147
@®Broad lineup utilizing a number of technologies. LSIs for Full-Segment/One-Segment broadcasting reception suitable for potable devices and car ML7138
@ Offers multiple development tools that provide complete support. devices with superior mobile reception features, and LSIs for Chinese-standard digital terrestrial ML7109S
\broadcasting reception with highly stable reception performance and low power consumption. )

CMOS-RF Technology
-|[EEE 802.15.4

Wireless communication LSI ML7105-00x ML7386x MK71050-02
LSls suitable for various applications including IEEE802.15.4/ZigBee®, ML7275 ML7396x MK72750A-01

OFDM Technology
‘Reception of Digital Terrestrial Broadcasting

-Specified low power radio Bluetooth® Low Energy and specified low-power radio system. Module ML7344x ML7406
CODEC Technology ASITGERT -Bluetooth® Low Energy . \_Products that can be easily integrated into applications are also available. Y,
-VoIlP CODEC -PCM CODEC Communication Reception of Digital Terrestrial Broadcasting ML7204-003
-ADPCM CODEC LS| Technology Network Teohmoia VolP LSI , o | ML7234-021
etwork lec gy \Thls is a multifunctional LS, suitable for VoIP phones and broadband routers with built-in VoIP functions. | M7 304-0x2 )
+ZigBee®
MODEM Technology . ;
-ZigBee®RF4CE ML7037-003
“Tele-control IC -Simple NWK Echo Canceller LSI ML7247-001
Market Customer This product is suitable for hands-free communication in mobile phones and door phones. ML7202-001

Achievement Support

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

Abundant Market Achievement
Home Electronics/Consumer Electronics/
Car Electronics/Industrial Electronics/Toy--*

PHS LSI

Reliable market achievement

J
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.).

This product list shows main products of communication LSI.

Applied Circuit
4 Diversity/Full Segment OFDM Demodulation LSI

Application Examples

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

Transceiver LSI for the Smart metering Utility Network

Special low power wireless communication ML7138 ML7406 ]
Bluetooth® Low Energy P Health care/Fitness Equipment » Consumer electronics, housing facilities —— LowlF -
Low-IF 2| o o
Solar Panel YF RF AGC 1| 'QADC Equalizer/ 8‘5" INT output 1
‘Tl N Maximum 88 INT output 2, MCU Host
—_LowlF | combining | & o
7 »(ADC FFT 3
() ~
YI & s {Aochr» TS output | oo q
<JC N S—

Product features of ML7406
@EN300-220 and EN13575-4:2011(Wireless M-bus) compliant

Product features of ML7138
@High sensitive reception with 4 diversity reception

Manometer

Pedometer

VolIP LSI/PHS LSI » Communication Devices

Digital Terrestrial Broadcasting Reception LSI/FM Data
Broadcasting Reception LSl P On-Vehicle Devices

PHS IP Telephone

VICS information display
using car navigation

Car Navigation
TV Tuner

ERERLIHE

®E Tb ==
FEEICRRIC  HHAH

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

4 LAPIS Semiconductor

@2 diversity x 2CH reception (2TS output) supported
@Low Power Consumption, small size @Noise canceller function available

@Built-in packet handler for Wilrelss M-bus and general purpose
@High-speed carrier checking function

Product features of ML7234-021

@Superior sound quality CODEC for 2ch VolP
@A variety of built-in functions for phones
ML7234-021

Ton DTMF Detecton
Analog = Ean [ (Encode] | Serial |
interface |, Cancatee | ‘, . -Dc:ode_| uF
PCM : i |

interface IIL—‘ 1
[AOC -5 | Encodd” Paraliel|
Analog ADC 11 Ve |
interface DAC Canceler [ | I ﬁ L__{BustF
Decod

FER Ml

VolIP LSI

[

W3AOW NdO
YIOMIeN di

Product features of ML7037-003
@Two systems of echo canceller
@Built-in noise canceller

Echo Canceller LSI

ML7037-003
Microphone 5
Noise DAC
07 ADC —»{ Canceller [—»|
Acoustic /Equalizer Line ADC
Echo Echo
Canceller Automatic Canceller | Bluetooth
Amp DAC [4— Level [|€— Module
Controller & Decoder -
Speaker
|Genera| Purpose I/0| |MCU Interfacel
Ly 54
Jobown _SW_]
SW
Up/Down Lo o<« PIC
o
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Digital terrestrial broadcasting reception LSI Digital terrestrial broadcasting reception LSI
Japanese System (ISDB-T) Japanese System (ISDB-T)
ioti Transmission Supply Power Operating
Description Part Number Part Number Standard Package Feature Voltage (V)| Consumption Tem?%;ature
RF + OFDM | ¢ Compliant to One-Seg broadcasting of ISDB-T(ARIB STD-B31) 2.7~3.0 70mwW
tuner + demodulator for ML7147 ML7147 ISDB-T | WQFNS80 | digital terrestrial television broadcasting. RF tuner, OFDM demodulate, | 1.5~3.6 ( 2 1-?%” ) -40~+90
1 segment digital terrestrial broadcasting error correction function. Serial, parallel TS output. 1.1~1.3 ini:cl:ﬁgéoﬂl’:
. . . Support for reception of Full-Segment/ One-Segment broadcasting of ISDB-T (ARIB | 3.0~3.6 234mW
4 d'versg.y/.ﬁ:” Segme."f SFDQA demodulation |y, 743g ML7138 ISDB-T | TFBGA144 | STD-B31) digital tetestria telvision broadcasting. 4 diversity X 1CH or 2 diversity | 2.7~3.6 | (4 IVersitY || 40~ +85
igital terrestrial broadcasting ED QED X 2CH reception. OFDM demodulate, error correction function, 2TS output function. | 1.1~1.3 ( recegtion )
Chinese System (DTMB) Chinese System (DTMB) 2TS output function
inti Transmission Supply Power Operating
Description Part Number Part Number Standard Package Feature Voltage (V) Consumption Temggr)ature
i China’s national digital terrestrial broadcasting standard GB20600-2006 -
di I?erlnodulatt?r If(;: CI':jlnese. ML7109S ML7109S GBZZOOOGGOO- WQFNG64 | (DTMB) compliant demodulation. Built-in SDRAM for de-interleave. ??N?g (at zrzgénvt\ilon) -20~+85
igital terrestrial broadcasting MPEG-2 serial/parallel TS output. T P
Wireless communication LSI Wireless communication LSI
IEEE802.15.4/ZigBee® LSI IEEE802.15.4/ZigBee® LSI
- Support Frequency | Supply | Modulation . Transmission| aNSMission| - Reception |OPerating
Description Part Number Part Number Standard Package Band Voltage (V)| Method Encryption| Control I/F Rate C();é%t Sensitivity Tem(géer?ture
USB interface transceiver LSl ML7246 ML7246 3.0~3.6 USB2.0
(Connect USB) - 0dBm
Serial interface transceiver LSI IEEE
(NOT support AES function) ML7265 MRS | sozasa |WOTNE aaane | o opei Synehronous| gy, 92dBm (1) |-40~+85
Serial interface transceiver LSI o ISM Band ) ) serial PS| 40100 dBml - mt
(Support AES function) ML7266 ML7266 AES128 (4 step)
Serial interface transceiver LSI IEEE802.15.4 Synchronous -45 10 0 dBm|
(Supports RFACE) ML7275 ML7275  7igeenrrace| WAFN40 1.8~3.6 serial or UART 3 step)

*1: PER(Packet Error Rate)<1%

Bluetooth® Low Energy LSI Bluetooth® Low Energy LSI
— e -
. v TTANSMISSION : Operating
Description Part Number Part Number Si:ggg:j Package Freéq:r?gcy Vosltl:géh(lV) Ml?ndel::?;('jon Encryption| Control I/F |Trensmission) “a 4 uy| Reception

Rate | (dBm) | Sensitivity Tem(rgcefé)lture

e . ML7105-00x ML7105-00x |oBlugtooth 2.4GHz - Synchronous 0/6/-12/| o)
Serial interface transceiver LSI ED GED (Sﬁﬁg?gﬁgdg WQFN32 ISM band 1.6~3.6 GFSK AES128 serial or UART 1Mbps _18dBm 86dBm |-20~+70

Specified low power radio(Sub-GHz band radio) Specified low power radio(Sub-GHz band radio)
- Support Frequency | Supply |Modulation Transmission |TeSMSSON Reception |OPerating
Description Part Number Part Number Standard Package Band Voltage(V)| Method FEC Mode| Control I/F Rate (();é%u)t Sensitivity Tem(gcerajuure
_ ARIB STD-T67, 426MHz band Synchronous | 1.2kbps.24kbps | 1mW/| -116dBm
UHF Transmitter LSI ML7066 ML7086  |perssto-a0l VOFN48 yoommy bandl 21~36| 2-FSK | — sertal Contro) | | 48bes NR21 | 0 | e o) ()25~ +65
10mwW
ML7386 ML7386 Synchronous
UHF Transmitter LS| A — —  —  |WQFN28|350~450MHz| 1.8~3.6 ZMFSSKK — | serial (Control) 2'4kb[p,\fl‘q4z'?kbps 1“’5\'/ 7 —  |-25~+85
ML7386B ML7386B DI(DATA) m
10mWtyp,
ML73968 ML73968 ARﬁOSSTD' ~50kbps
I oo 2. | IEEE SV”°“:.°T°“S 100kbps | 1mW/ | -106dBm
ML7396A ML7396A WQFN40 750~1000MHz| 1.8~3.6| (G)FSK |802.15.4g| . Sera 150kbps  |10mW/| [100kbps |-40~+85

part15.247/249 (Control-DATA)

(G)MSK |compliant DIO(DATA) 200kbps | 20mW |BER=0.1%]("2)

ML7396E ML7396E EN300-220 400kbps
. ML7344J ML7344J ARIB STD-
UHF Transmitter LSI
' ED [NEW) T67,RCR/STD-30 2 1.2kb MW/ | 11748
ML7344C ML7344C - Synchronous COPS i omws| T, e
Q/GDW347.3| WQFN32| 168~510MHz | 1.8~3.6 | (G)FSK - serial (Control) to [4.8kbps |-40~+85
(Under development) (Under development) (G)MSK DI(DATA) 15kbps 20mwW BER—01°/](*2)
. =VU.1 70,
ML7344E ML7344E EN300-220 100mwW
(Under development) (Under development)
ML7406 ML7406 EN300-220 2-(G)FSK Synchronous 1mW/ -106dBm
EN13575-4 ~ ~ — 1 (C | ~ 10mwW/ 100kb -40~
(NEW) ED (Vireloss Vious) WQFN32750~1000MHz| 1.8~3.6 (G)MSK serE)e}(éA%rR;o) 500kbps ZOTnW BE|[=(=0.1°/?]S(*2) 40~+85

*2: BER means Bit Error Rate.
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Wireless communication module Wireless communication module
IEEE802.15.4 ZigBee® IEEE802.15.4 ZigBee®
- Support : Frequency| Supply |Transmission] Reception Control Operating
Description Part Number Part Number Standard Size Band Voltage(V)| Output | Sensitivity I/F Type Tem(;géer?ture Note
Built-i
MK72220-01 MK72220-01 |IEEE802.15.4|21.5X32.8%2.1mm 27~36| 0dBm |-92dBm("1)|  UART  |Comnector|-20~+60| LAPIS gsﬁﬁ'iﬁé'fmdgf;or's
1811 Wi
2.4GH ,
2.4GHz wireless communication module MK72660-01 MK72660-01 |IEEE802.154|30.0%32.0X3.1mm ISM(;arZw 2.1~36| 0dBm |-92dBm(‘1) Synggr’glwusc(mnector -20~+70 —
|EEEB02.15.4 0dBm * Built-in ZigBee®
MK72750A-01 MK72750A-01 7igBee ®RFACE 20.0%31.0X2.7mm 1.8~3.6 (3steps) -92dBm(*1) UART Connector| -40~+85 RF4CE network
*1: PER(Packet Error Rate)<1%
Bluetooth® Low Energy Bluetooth® Low Energy
. Transmission . Frequency| Supply |Transmission| Reception Control Operating
Description Part Number Part Number Standard Size Band | Voltage(V)| Output | Sensitivity I/F Type Tem(p.gr?ture Note
® - Synchronous i
. o MK71050-02 MK71050-02 | Bluetooth 2.4GHz 0/-6/ ynchr Bluetooth® certified
2.4GHz wireless communication module (Under development) (Under development) Co_re Spec v4.0 | 11x13x1.60mm ISM Band 1.6~3.6|-12/-18 | -86dBm serial SMT |-20~+70 Radio Act, CE mark
(Single mode) dBm or UART
VolIP LSI VolIP LSI
VolP CODEC VolP CODEC
. Speech Compression Operating Supply Voltage Supply Current Operating
Description Part Number Part Number Package Method Frequency W) (Max.) Tem?%r)ature
ML7074-003 ML7074-003 QFP64 G.729.A/G.726/G.711 4.096MHz 3.0~3.6 65mA
VolP Codec ML7074-004 ML7074-004 QFP64 G.729.A/G.711 4.096MHz 3.0~3.6 65mA
ML7204-003 ML7204-003 QFP64 G.729.A/G.711 12.288MHz 3.0~3.6 65mA
-20~+60
2ch VolP Codec ML7214A-001 ML7214A-001 TQFP100 G.711 12.288MHz 3.0~3.6 65mA
4ch VolP Codec ML7224A-001 ML7224A-001 LQFP176 G.711 12.288MHz 3.0~3.6 125mA
2ch VolP Codec ML7234-021 ML7234-021 TQFP100 G.711/G.722 12.288MHz 3.0~3.6 120mA
VolP Processor VolIP Processor
. . Operating
. Speech Compression Operating Supply Voltage Supply Current
Description Part Number Part Number Package Method e ) (Max.) Tem[(o%r)ature
VolP Processor ML7304-0x2 ML7304-0x2 QFP208 G.729.A/G.711/G.722 12.288MHz 3.0~3.6 210mA -20~+60
Echo Canceller LSI Echo Canceller LSI
Echo Canceller Echo Canceller
Supply :
- Cancelable . . Operating
Description Part Number Part Number | Package Echo Delay Time Voice Signal Interface Vc)(l\t/a)ge Frequency Notes
Dual echo canceller + ADPCM transcoder | ML7202-001 ML7202-001 | TQFP64 |  64ms/channel -law, Adaw B0~36 | 192MHz | 1O e O o
Echo Canceller / Noise Canceller Echo Canceller / Noise Canceller
- Cancelable . . Supply | operating
Description Part Number Part Number | Package Echo Delay Time Voice Signal Interface Vo(l\t/e;ge Frequency Notes
Dual echo canceller/ Acoustic side 64ms. | Acoustic side : analog. Line side : : e
Noise canceller with dual Codec ML7037-003 ML7037-003 | TQFP64 Line side 20ms analog. 16-bit linear. rz-law PCM 3.0~3.6 |12.288MHz| Noise cancellation = 6~18dB
Echo canceller/ ML7247-001 ML7247-001 L Acoustic side : analog. Line side : _ Noise cancellation = 1~45dB
Noise canceller with dual wide-band codec ED CED TQFPG4 | Acoustic side 64ms analog. 16-bit linear 3.0~3.612.288MHz| g;mping frequency = 8kHz or 16kHz
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VICS® is a registered trademark of Vehicle Information and Communication System Center.
DARCY® is a registered trademark of NHK Engineering System, Inc.

Communication LSI
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CODEC LSI

PCM CODEC PCM CODEC
o PCM sign Channel| Supply | PCM Synchronous Type Analog Output
Part N Pack N
Description Part Number art Number | Package u-law | A-law |14-bit linear) Number| Voltage (V)| |ong | short | full swing |output load|differential otes
Multifunction 2ch PCM CODEC ML7033-01 ML7033-01 QFP64 O O O 2 4.75~5.25 O O 3.4Vpp 20kQ
ML7041 ML7041  |TQFP48| O O O 1 | 24~33| O | O |26vpp| 8Q O | e e e
3V linear PCM Codec TQFP48/ . )
MSM7732A MSM7732A | 'BGA48 O O O 1 2.4~33 O O 3.0Vpp | 32Q O With tone generators
3V PCM CODEC MSM7717-01 MSM7717-01 |SSOP20| O O 1 2.7~3.8 O 2.0Vpp 600Q O
3V 2ch PCM CODEC MSM7704-01 MSM7704-01 | SOP24 O O 2 2.7~3.8 O 2.0Vpp 1.2kQ
5V PCM CODEC MSM7578V Msm7s78v | S92 O O 1 |475~525] O 2.4Vpp | 600Q
5V 2ch PCM CODEC MSM7533V MSM7533V | SOP24 O O 2 4.75~5.25 O 3.4Vpp 600Q
ADPCM CODEC ADPCM CODEC
- Operating Supply Voltage Supply Current Operating
Description Part Number Part Number Package PCM Interface Frequency W) Analog Output (Max.) Tem?%)ature
ADPCM Codec compliant with G.726 ML7029 ML7029 SSOP30 u-Law 10.368MHz 2.7~3.6 1.3Vpp. 20kQ 12mA -25~+70
Modem LSI Modem LSI
Tele-control IC Tele-control IC
Operating
Description Part Number Part Number Package Standard Supply Voltage SuppBI/ Current Temperature
V) (Max.) C
1200bps, HDX modem,DTMF transceiver, CPT ML7020 ML7020 SSOP32 ITU-T V.23 45~55 5mA -40~+85
DTMF transceiver ML7005 ML7005 SSOP32 2.7~5.5 5mA -30~+85
2400bps single chip full duplex data modem with protocol, ML7012-06 ML7012-06 QFP64 ITU-T V.22bis. V.22.V.21 2.7~3.6 35mA -20~+70
Baseband IC for PHS Baseband IC for PHS
. - Supply
Description Part Number Part Number Package CPU Performance SLOT Built-in Memory Voltage (V)
ML7098C-01 ML7098C-01 BGA208 2 16KB
Baseband for PHS — 19.2MHz 3.0v/2.5V
ML7207-01 ML7207-01 BGA208 128KB
4
Baseband for PHS supporting W-OAM ML7257-01 ML7257-01 BGA208 57.6MHz 32KB 3.0V/1.5V

*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.).

PHS modem transcoder PHS modem transcoder

Operating
Description Part Number Part Number Package Feature Suppl@)/oltage Supply Current Temp%rature
/4 shift QPSK modem MSM7582B MSM7582B TSOP(1)32 /4 shift QPSK modem 2.7~3.6 14mA -25~+70
4ch ADPCM transcoder MSM7581 MSM7581 TQFP100 4ch ADPCM transcoder 2.7~55 5mA -30~+80
Car communication LSI FM data broadcast reception LSI FM data broadcast reception LSI
Operating Supply
Description Part Number Part Number Feature Package Supply Voltage Temperature | Current
V) iC (Max.)
ML7114B ML7114B ® 5 - 1QEY
1 _ et e FM VICS®/DARC® tuner WQFN32 3.0~3.6V | -40~+85C TBD
ata reception tuner ML7174 ML7174 | FM VICS"/DARC® tunerFM mulplexing demodulate LSI for VICS"ARCY), |\ oo | oo o o
(Under development) (Under development)| Built-in BPF, frame memory, and VICS® descrambler, Frames A,B,C,SPI slave ) : B
FM multiplexing demodulate LSI for VICS®(DARC®),Built-in BPF, - - o
FM multiplexing demodulate for VICS MSM9565 MSM9565 frame memory, and VICS® descrambler, Frames A,B,C,8bit bus interface QFP44 3.0~36V | -40~+85C 28mA
FM multiplexing demodulate LSI for VICS®(DARC®),Built-in BPF, - R
ML9574 ML9574 frame memory, and VICS® descrambler, Frames A,B,C,16bit bus interface TQFP64 3.0~36V | -40~+85C 35mA
) . FM multiplexing demodulate LS| for DARC?, - - o
FM multiplexing demodulate for DARC MSM9563 MSM9563 Built-in BPF and frame memory, Frames A,B.C.8bit bus interface QFP44 3.0~3.6V | -40~+85C 28mA

10 LAPIS Semiconductor
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Microcontroller

8-bit Microcontroller Overview
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Product Overview Product Line-up

LAPIS Semiconductor’s 8-bit microcontroller series products with our onboard RISC-based original 8-bit CPU “UA Core” provide ROM  standard type Built-in LCD Driver Built-in LCD Driver _ Sensor Control Type
industry-leading* low power consumption with special features including Flash memory that enables reading at only 1V and technology Ca(psct"{ Dot MatrixiType Segment Type Einctioniiyps
yte
that can minimize leakage current in high-temperature operation.
. . . . . . . . 160K MESI0GS60
Our 8-bit microcontroller series products include; ML610400 series, which can run for 10 years using a single battery; ML610300 series for ML610Q359
audio output applications with its built-in one-chip high-quality sound playback and high-output speaker amplifier functions; ML610100 ML610(Q)347  MLo100384 eio0use)
3 ) i i . i . ) . 128K ML610(Q) 346
series for appliances such as rice cookers, LED lighting controller and motor controller applications; and ML610790 family that can provide MLe100380 ML610Q438(P)
integrated control for smartphone sensors with low-power consumption. Our wide range of products is suitable for various applications IGHEREE
. . i i i . 96K ML610Q304  ML610(Q)340 ML610Q435
ranging from battery-driven small devices to industrial equipment.
88K ML610Q355 = ML610Q356
ML610Q794G
64K ML610Q793 ML610Q419(P) ML610Q432
ML610(Q)482(P) ML6100419(P)C ML610Q431
ML610(Q)429(P)
48K ML610Q488 (P)
* Based on LAPIS Semiconductor’s data MLSICIQRZE B
ML610(Q)426 (P)
40K ML610(Q)426(P)C
32K ML610Q486 (P) ML610(Q)422(P)
ML610(Q)485(P) ML610(Q)421 (P)

Application Examples

ML610(Q)479(P)
ML610(Q)478(P)
ML610(Q)477 (P)

24K

ML610400 Series 16K

ML610Q463(P) ML610(Q)476 ML610(Q)409(P) ML610Q415

ML610Q484 (P) ML610Q462(P) ML610(Q)475 ML610(Q)408(P) ML610Q412(P)
ML610Q461 (P) ML610(Q)474 ML610(Q)407(P) ML610Q411 (P)
Standard type Built-in LCD Driver Built-in LCD Driver WE10Q473F) ) ME10@AT3R ™) MLE10406()
Dot Matrix Type Segment Type 8K ML610(@472(P) () ML610(@472(P) () MLE10405 (P)
ML610(@471(P) ) ML610(Q)471(P) )| MLE10404 (P) ML610QXXX
B .é-g-',“c‘x“ S 10035 Code with Q: Flash ROM Version
Een Joks 6K ML610402 (P) :
A s ML610401 (P) Code without Q: Mask ROM Version
% o Code with P: Temperature Extension Version
Performance 4K ‘ ‘
Weather Station Clock Thermostat
16pin 20pin 28pin 30pin 32pin 48pin 64pin 80pin 100pin 120pin 128pin 144pin
1 498 ] *1: 48pin and 64 pin types are available for ML610(Q)471(P)/ML610(Q)472(P)/ML610(Q)473(P) Package (number of pins)
Electronic Sports _ Pedometer Electronic Shelf Label
(Multifunction) Electronic
= Watch Wristwatch A I R R R
_. pplied Circuit
Various
Remote : Digital Token ML610Q431 LCD panel ML610Q346
Controllers  Controller for TV Bicycle meter Temperature logger Thermometer Machine Digital thermometer/ I E : EEE Fire alarm
hygrometer ———
ML610300 Series ML610100 Series ML610790 Family B5-
. . Speaker
Speech Output Function Type 5V Driven Type Sensor Control Type LoD ariver
SPI Speaker amplifier Eq
RC oscillation Temperature
_ W 12C or SSIO type ADCO hsensor
thermist
> /4 S
Hot-Water Indoor communication type ADC1 sensor ADC
Remote Controller Fire Alarm Rice Cooker  LED Light Electric Smartphone ~ Mobile Phone
Home Bakery Drill Mobile Phone Accessory Sensor Network Module Port Successive OP-Amp LED display
type ADCO sensor, etc.

Switches LEDX3
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Microcontroller

8-bit Microcontroller with Built-in Original Core Specifications

= =
: ML610400 Series g
z Operating Condition ROM/RAM Function / Feature o z
3 Part Number ; Operating Frequenct Minimum |cyyrent (‘1) Operating Data Flash] RAM Port (*2) Serial Ports Supply Interrupt e Package P Remarks 3
Operating  DPCTAling ~oquUENCYY | instuction | corsunion Tempgrature Capacity |Capacity oi718bit Timer H2 | byt | Capture| DT | (DG o ‘Voltage LCD Driver| Sources Additional & |support
Voltage(V) (Max.) Time | |Mp@HALT)| — (TC) (Byte) | (Byte) |Input|Output|output Timer (Method) | 12C |SSIO(*3)|UART(4) Detection Intemal:Extemal Functions
* Product ith underline: Appli ited t devices. Product ithout und For both devi
Standard TYPe  andindustrial devices. For applications to industrial devices, please contact ROHM sales representatives in advance. .-
- 4,096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244 s/ -20~+70/ 01 o . o . o 24bitx2 *11 o . Low speed frequency P-TQFP48- o
ML610482/ML610482P 1.1~36 500kHz(Intenal RC osci 32.768kHz(Crystal oscillation) | 2us/30.5us -40~+85 64K (2) 4K 6 4 | 22 | 4(16bitx2) 16bitx1 1 (RC oscillation) | 1 1 1 1 BLDx1 15:5 correction/buzzer 0707-0.50 o
- 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ 1 o . o . o 24bitx2 *11 o . Low speed frequency P-TQFP48- o
ML610Q482/ML610Q482P | 1.1~3.6 | gy et cslion) | 2115/30- 5115 A0—sgn | Flash |64k (21) 4K | 6 | 4 | 22 |4(16bitx2) 16bitx1 1| @S osaiatony| 1TV 1 1 |BLDX1 15:5 oroetion/buzser ozor.050 | O
ML610485/ML610485P __n a| 4MHz(ntemal RC oscillation)/500kHz(Intemal | 0.25us/2us | 0.25uA |-20~+70/ 01 o . - . - - - - 17/12 (Include| Low speed frequency correction/ [p_TQFP48- o
(Under development) 1.25~36| ‘L o2 760khe(Cystal oscilation) | 30.5us | (TB.D.) | -40~+85 | Mask |32k (2D 2K | 4 | 6 | 16 |6 (16bitx3) 16bitx1 | 2 1 1 1 8 bit-OR input)| ™ g0Y:0uzzer ComparaterRTC/ | 707 050 | ©
ML610Q485/ML610Q485P _a | 4MHz(Intemal RC oscillation)/500kHz(Internal | 0.25us/2us| 0.25uA | -20~+70/ 01 o . o . o o o o 17/12 (Include| Low speed frequency correction/ |p_.TQF P48- -
(Under development) 1:25~36 | Lo Ciiations32.760kiz(Cryotal oscilation) | 30.5us | (T-B.D) | -40~-+g5 | Flash |32k (21 2K | 4| 6| 16 |6 (160itx3) 16bitx1| 2 1 1 1 8 bit-OR input)| ™ Rarcons aumber seasrater | 0707-050 |
- 4MHz(Internal RC oscillation)/500kHz(Internal | 0.25us/2us -20~+70/ *2q o . o . 24bitx1 o o o 17/7 (Include P-WQFN28- o
ML610Q484/ML610Q484P | 1.25~3.6| ‘20 o cilation)32.768kHz(Crystal oscillation) | 30.54s 6uA | ‘40~+g5 | Flash 16K (21) 1K 3 | 4 | 13 |6(16bitx3) 16bitx2 2 1 (RC oscillation) 1 1 4 bit-OR input) Comparator 0404-0.40 | ©
MLET0Q48E/MLET10Q486P | 1 6~36|  500kHz(Intemal RC oscillation) | 2us | 15uA | 2% | Flash |32k (20| — | 1k | 6 | 5 | 21 |4 (16bitx2) — |1ebitx1 | — 1| G2t 1] 1 |BLDX1 — 145 - el O —
P Under normal operation! 48K (*21) i * X -
ML610Q488/ML610Q488P |1 o o4 1M(:|SZC(IIIT;$|’::)|3 sz%ecéskc;‘li?gm'/;séiléii-lilz;t(izor:)staI 1uS/3050s| 14uA BB e | — oK 6 | 4 | 23 |8 (16bitxd) —  |1ebitx2| — 1 (slgséﬁfigl) 113)] 4 2 _ _ 27:6 Low sggr?g Cftri?)ﬂuency %;()C;F(I)’gg o _
Built-in LCD Driver Dot Matrix Type . I i
- 4.006MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ 91 B *31 . . 24bitx2. 11 Max. 400dot . Low speed frequency  |P-TQFP120- ML6104218/ML610421PB:
ML610421/MLE10421P | 1.1~3.6 | 5oqtantemal RC oscilation) 32.768KHz(Crysal oscllation) | 24i5/30.5us | O- 40~+85 | Mask |32K (21) 2K(30] 6 | 3 | 22 | 4(16bitx2) 1 16bitx1 2 1T | fRggetaten | 1 (mr 1 |BLDX1| 5gsegx8com. 17:5 correction/melody-buzzer | 1414-0.40 | O |Nosglaton ot unction
- 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ 01 o *31 . . 24bitx2. *11 Max. 800dot . Low speed frequency P-TQFP120- Mst?"Z}Bn/MLSWQ‘mPB:
ML610Q421/ML610Q421P | 1.1~3.6 | g0yt itemal A oscilaton)/32768KHa Crystal oscilaton) | 245/30.5s| O-PHA | a0~+g5 | Flash |32K (21) 2K(30] 6 | 3 | 22 | 4(16bitx2) 1 16bitx1 2 1 1§§itcxg<ss°e'gﬂgﬁ{?;\> 1CD1 1 |BLDX1| 5psegx8com. 17:5 correction/melody:buzzer | 1414-0.40 O o reset function
— 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ *q o *31 . . 24bitx2. *11 Max. 800dot . Low speed frequency P-TQFP120- ML610?22?/HML610422PE:
ML610422/ML610422P | 1.1~36 | 504115 imemal R oscilation) 32.768Hz(Crystel osciltion) | 25/30. 55| O-OHA | 20~-+g5 | Mask |32K (21) 2K (3D 6 | 3 | 14 |4 (16bitx2) 1 16bitx1 2 1| SRS seciationyl 1 M 1 |BLDX1|505egx16com| 17 correction/melody:buzzer | 1414-0.40 | © |Nooscllaton  nction
- 4,096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ *9q - *39 . K 24bitx2_ 11 Max. 800dot . Low speed frequency P-TQFP120- NLB10Q228/ML6100422PB:
ML610Q422/ML610Q422P | 1.1~3.6 | g e oy sl | 2116/30 5015 | O-5HA | 20~ +g5 | Flash |32k (21) 2k(3D| 6 | 3 | 14 |4 (16bitx2) 1 |16bitx1| 2 1| peositaton | 1 (1)) 4 1 |BLDX1|gpccexipoom| 175 correction/melody:buzzer | 1414.040 | O |Nooslaton
ML610426/ML610426P - 1MHz(Internal RC oscillation) 1us 0.5uA |-20~+70/ *1 o o . . o 16bitx1 *15 Max. 800dot . Low speed frequency correction/ |p.TQFP100- o
[NEW) 11~36| 32 768kMz(Crystal oscillation) | 305us | (T.B.D) | -40~-+85 | Mask |40k (2D K|S 7|4 (160itx2) 1 |6bitxt 1 | Ac oseitation| 1] 1 1 |BLDX1|s0segxtoom, 185 | o melodrbuzzerEl diver 1414050 | ©
ML610426C/ML610426PC - 1MHz(Internal RC oscillation) 1us 0.5uA |-20~+70/ *91 o o . . o 16bitx1 *15 Max. 672dot . Low speed frequency correction/ |p.TQFP100- o
[NEW) 1.1~36| 35 768KHz(Crystal oscillation) | 305us | (TB.D) | 40~+85 | Mask |40k (2D Ko7 13 | 4 (16bitx2) 1 | 16bitx1 1 | mcossiation| 1] 1 T |BLDX1|425egxi6com| 188 O overtion | 1414-0.50 | ©
ML610Q426/ML610Q426P — 1MHz(Internal RC oscillation) 1us -20~+70/ 01 o . . o 16bitX1 *15 Max. 800dot . Low speed frequency correction/  |p.TQFP100- o
QED 11~36|  32768kHz(Crystal oscillation) 305us | O-5MA | ‘40~+g5 | Flash |40K €21 2K 5 7 |4 (16bitx2) 1 16Dbitx1 1 (RC oscillation) | 1 C19) 1 1 |BLDX1|5psegxipoom| 185 oueiodybuzzerEL diver. 414050 | ©
i ; 20~ * i * Low speed frequency correction/ X .
VISTOORZGC/WSTOORSPO 1 5o ieiions G sclaton) | gt | osun | 20| e Jaox (20— | o | 7| | 13 |4aeme Pt | | 1 [ dS, 109 1 | 1 oo | Meca | ep | rslGRe pomer |
- 4,096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ * o * . . o 24bitx2 * Max. 1392dot . Low speed frequency TQFP128- Selectable oscillation stop
ML610428/ML610428P | 11~3.6 | yiona i st a2 abeknCosl ot (0505/30.50s| OSHA | “40~-+gp | Mask |48K (21) 4 (3D] 6 | 3 | 14 |2(6bitxD) 1 |16bitx3 1@ oscilaton| 11| 1 T |BLDX1 5gseax24com, 205 correction/melody:buzzer |P-1414.0.40| O |Sstecton eset ncton enable
- 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ 04 _ *39 - . o 24bitx2 *11 Max. 1392dot . Low speed frequency TQFP128- Selectable oscilation stop
ML610Q428/ML610Q428P | 1.1~3.6 2MHz(Intenal RC oscillation)/32.768kHz(Crystal oscillation) |0.5us/30.5us 0.5uA -40~+85 Flash |48K (21) 4k (31| 6 3 14 | 2 (16bitx1) 1 16Dbitx3 1 (RC oscillation) 1011) 1 1 BLDx1 58segX24com. 20'5 correction/melody:buzzer |P-1414-0.40 O ?si's:éIgnag(f::d'\ngc(loo;o?&agf
- 4.096MHz(Interal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ 91 _ 34 . . o 24bitx2 *11 Max. 512dot . Low speed frequency | TQFP128- Selectable oscillation stop
ML610429/MLE10429P | 1.1~3.6 | 10 ivemal R oscillation)/32.768KkHz(Crystal oscilaton) |0.5us/30.5us| O-OMA | “40~+g5 | Mask 48k (21) 4k (3D} 10 | 3 | 20 | 2 (16bitx1) 1 16bitx3 1 (RC oscillation)| 1 (1 1 |BLDX1| gaseex8com. 20:9 correction/melody:buzzer |p-1414-0.40| © |datection eset function enable
- 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ 1 _ *34 . . - 24bitx2 *11 Max. 512dot . Low speed frequency TQFP128- Selectable oscillation stop
ML610Q429/MLE10Q429P | 1.1~3.6 | 5y rtemal R oscilltion)/32.768KkHz Crystal oscilaton) 0.55/30.5us| O-OMA | -40~+g5 | Flash |48K (21) 4k (3D 10 | 3 | 20 | 2 (16bitx1) 1 16bitx3 1 (RG oscillation)| 1 ¢ U 1 | BLDX1| gaseox8com. 20:9 correction/melody:buzzer |p-1414-0.40| O |daiection eset function enable
- 4.096MHz(Intemal PLL/crystal oscillation/ceramic oscillation)| 0.244us/ . 01 o *39 . . 24bitx2. *11 Max. 1024dot . RTC/Low speed frequency |P-LQFP144- MLET0GSTA:
ML610Q431 1.1~3.6 500kHz(Internal RC oscillation)/32.768kHz(Crystal oscillation) | 2jus/30.5us 0.5uA | -20~+70 | Flash |64K (21) 3K (3| 6 3 22 | 4 (16bitx2) 1 16bitx1 2 1 (RC oscilation) | 4 ("11) 1 1 BLDx1 64segX16com. 20:5 correction/melody:buzzer | 2020-0.50 o gtgpc Z‘;:Ieaétioonn reset function
- 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ - 91 - *31 . . 24bitx2_ 11 Max. 1536dot . RTC/Low speed frequency |P-LQFP144- MLE10G32A:
ML610Q432 1.1~3.6 500kHz(Internal RC oscillation)/32.768kHz(Crystal oscillation) | 2s/30.5us 0.5uA | -20~+70 | Flash |64K (21) 3k (3] 6 3 14 | 4 (16bitx2) 1 16bitx1 2 1 |(§i? gscilaion) | 1 (1) 1 1 BLDx1 64segX24com. 20:5 correction/melody:buzzer | 2020-0.50 o gtgpc Z‘;:Ieac‘(?onn reset function
_ 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ - *21 o *31 . . 24bitx2. *11 Max. 1024dot . RTC/Low speed frequency |P-LQFP144- MLET0GSSA:
ML610Q435 1.1~3.6 500kHz(Internal RC oscillation)/32.768kHz(Crystal oscillation) | 2us/30.5us 0.5uA | -20~+70 | Flash |96K (21) 3K (31| 6 3 22 | 4 (16bitx2) 1 16bitx1 2 1 .(Si? gseilaton) | 1 (1) 1 1 BLDx1 64segX16com. 20:5 correction/melody:buzzer | 2020-0.50 o gtgpu Z‘;P:c‘(?onn reset function
_ 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ - *21 o *31 . . 24bitx2, *11 Max. 1536dot . RTC/Low speed frequency |P-LQFP144- MLmO?":’iGA:
ML610Q436 1.1~3.6 500kHz(Internal RC oscil 32.768KkHz(Crystal oscillation) |24/ 30.5us 0.5uA | -20~+70 | Flash |96K (21) 3k (31| 6 3 14 | 4 (16bitx2) 1 16bitx1 2 1 12(§itcxg<s cilavon) | 1 (1) 1 1 BLDx1 64segX24com. 20:5 correction/melody:buzzer | 2020-0.50 o 2‘&3; fz%:fc'«?o"n reset function
_ 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ *21 o *31 : . 24bitx2. *11 Max. 1344dot . Low speed frequency P-LQFP144- Selectable oscilation stop
ML610Q438/ML610Q438P | 1.1~3.6 |y el slaion 0.55/30.5us| O-SMA | “40~+g5 | Flash |128K(2D) 7K (3D | 10 | 3 | 20 |4 (16bitx2) 1 |16bitx3| 2 1 12(;‘%%%?%{;2223;) 10 T |BLDX1|5psegx2dcom| 239 | comection/melody:buzzer | 2020050 | © Zsi::%'.Zb“l;ceés;,"\ﬁ%%"sfi":;i:
i illati - |~ * *e I * .| . electable oscillation stoy
ML610Q439/ML610Q439P | 1.1~3.6 | ivone o0 ssiton 2 e esion 0%':3353{15 05uA | T | Flash |128k(2D]  — |7k (31| 10 | 3 | 20 |4 (16bitx2) 1 |16bitx3| 2 1 | fegsiaton | 1 (11| 4 1 _|BLDX1 6“2:%;(3%?:%?1: 239 | comenmmersauouer | sbob0g| O 5’3?5:&12";35334?."§°.‘é°s"o?i')1w"‘;',§
; . . (Sequential) . : .
*1 :Low current consumption during Suspended (HALT) Mode via low-speed oscillation *14 :Master - Fast Mode (400kbps)/Standard Mode (100kbps) support,
*2 *Including secondary functions Slave - Standard Mode (100kbit/s) support
*3 :No compatible chip select signals for 8-/16-bit SPI bus *15 :Master - Standard Mode (100kbit/s, 25kbit/s) support
*4 :Half-duplex communication system is used. *16 : Slave module for Host communication. Function switchable between
*5 :No resistive/capacitive sensor connecting terminal 12C and SPI
*6 :IGBT control is also supported. *17 :UART uses full-duplex communication system. IrDA uses SIR system.
*7 : Operating voltage for ADC and sound playback function is 4.5V to 5.5V. *18 : Operating voltage for ADC and 8.192MHz operation is 2.2V to 5.5V.
*8 :1ch is used for P2ROM access *21 1 1K-byte test area included
*9 :Flash ROM can be rewritten only by Flash writer. *22 :544-byte test area included
*10 :Required when using IrDA *23 :256-byte test area included
*11 :Only the Master function can support Fast mode (400kbps)/Standard mode (100kbps). *24 :32-byte test area included
*12 :Only the Master function can support Standard mode (50kbps). *31 :1K-byte LCD RAM allocation included
*13 :Master: Standard Mode (100kbit/s, 25kbit/s) support, *32 :240%9-bit LCD allocation RAM included

Slave: Standard Mode (100kbit/s) support
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Microcontroller

8-bit Microcontroller with Built-in Original Core Specifications

= =
: ML610400 Series g
z Operating Condition ROM/RAM Function / Feature o z
=) . - Minimum &l i * . . p )
Part Number Operating Operating Frequencty Ihaimm (Gurrent (1)) Operating ROM Data Flash RAM Port (*2) - 1kHz ADC Serial Ports ‘Supply ; Interrupt Additional Package Remarks
Voltage(V/ M Execution | consumetion Temperature Capacity| Capacity | Capacity nput/| DIt Timer Ti PWM |Capture| WDT | 1oy a2 3 | Voltage LCD Driver| Sources Functi support
oltage(V) (Max.) (Typ@HALT) () (Byte) | (Byte) | (Byte) Output imer (Method) | 12C |SSIO("3)|UART(") Detection Intemal:Extemal unctions
T . E ted t devices. Product ithout und For both devi
Built-in LCD Driver ent Type piications to indusirial devices, please contact ROHM Sales representatives in advance. -
N 500kHz(Internal RC oscillation) -20~+70/ ) o . o o 16bitx2 o o o Max. 55dot | 10/8 (Include Low speed frequency  |P-TQFP64- Selectable oscillation stop
ML610401/ML610401P 1.25~36 32.768kHz(Crystal oscillation) . i -40~+85 Mask | 6K (23) 192 4 12 | 18 | 2 (16bitx1) 2 1 (RC oscillation) 1 11seg.X5com.|4 bit-OR input) | correction/melody:buzzer | 1010-0.50 o g\es?ﬁf‘eogc'cegﬁuﬁé"%'%’;semlﬁén
- 500kHz(Internal RC oscillation) 2us/ -20~+70/ 03 o . o o 16bitx2 o o o Max. 75dot | 10/8 (Include Low speed frequency P-TQFP64- electable oscillation stop
ML610402/MLE10402P | 1.25~36| "33 768KkHz(Crystal oscillation) 305us | O-9HA | 40~+g5 | Mask | 6K = 192 4 | 8 | 18 ] 2(16bitx1) 2 ! (RC oscillation) ! 15seg.X5com. |4 bit-OR input)| correction/melody:buzzer | 1010-0.50 © st nocoing o sk apoen
N 500kHz(Internal RC oscillation) 2us/ -20~+70/ %) o . o o 16bitx2 o o o Max. 95dot | 10/8 (Include Low speed frequency  |P-TQFP64- Selectable oscillation stop
ML610403/MLE10403P | 1.25~36| 33 768KkHz(Crystal oscillation) 305us | O-9MA | 40~+g5 | Mask | 6K = 192 4 | 4| 18 | 2(6bitx1) 2 ! (RC oscillation) ! 19seg.x5com. |4 bit-OR input)| correction/melody:buzzer | 1010-0.50 © bl mocoting o sk apoin
- 2MHz(Internal RC oscillation) 0.5us/ -20~+70/ %) o . o . 16bitx2 o o Max. 105dot [15/13 (Include| Low speed frequency  |P-TQFP80- Selectable oscillation stop
MEGT04047MUCTOROS I 12536 32.768kHz(Crystal oscillation) 30.5us | O9MA | 40~+g5| Mask | 8K (=) 256 5 |12 ] 22 |4 (160itx2) 16bitx1 2 1 (RC oscillation) 2 ! 21seg.X5com. |8 bit-OR input) | correction/melody:buzzer | 1414-0.65 © gfstgglueogc'ceg%;‘En%'?nnasekn%%%n
- 2MHz(Internal RC oscillation) 0.5us/ -20~+70/ LX) o . o . 16bitx2 o o Max. 125dot [15/13 (Include| Low speed frequency  |P-TQFP80- Selectable oscillation stop
ML610405/ML610405P 7| 1.25~3.6 32.768kHz(Crystal oscillation) 30.5us | O9MA | ‘49~+g5 | Mask | 8K (=) 256 5 8 | 22 |4 (16bitx2) 16bitx1 2 ! (RC oscillation) 2 ! 25seg.X5com. |8 bit-OR input) | correction/melody:buzzer | 1414-0.65 © g\esfﬁf‘e"gc'ceg%;E"%'?n”af(‘%%fén
N 2MHz(Internal RC oscillation) 0.5us/ -20~+70/ %) - . - . 16bitx2 - - Max. 145dot [{15/13 (Include| Low speed frequency  |P-TQFP80- Selectable oscillation stop
ML610406/ML610406F | 1.25~3.6 32.768kHz(Crystal oscillation) 30.5us | O9MA | ‘49~+g5 | Mask | 8K () 256 5 4 | 22 |4 (16bitx2) 16bitx1 2 ! (RC oscillation) 2 ! 29seg.X5com. |8 bit-OR input) | correction/melody:buzzer | 1414-0.65 © g?stgglneogcvggfél;\énglmgl?%%%n
N 2MHz(Internal RC oscillation) 0.5us/ -20~+70/ 0q - . - . 16bitx2 - - Max. 145dot [{15/13 (Include| Low speed frequency  |P-TQFP100- Selectable oscillation stop
ML610407/ML610407P | 1.25~36 32.768kHz(Crystal oscillation) 30.5us | O9MA | ‘49~1g5 | Mask 16K (21 K 5 |12 ] 22 |4 (160itx2) 16bitx1 2 ! (RC oscillation) 2 ! 29seg.xX5com. |8 bit-OR input) | correction/melody:buzzer | 1414-0.50 o 3§§§|“e°20'§3?3.Lé"fo"%”asek“%%'ﬁén
N 2MHz(Internal RC oscillation) 0.5us/ -20~+70/ 91 . . o . 16bitx2 . - Max. 145dot [15/13 (Include| Low speed frequency  |[P-TQFP100- Mts:ggzg;eémgxg%:%;sg/.
MLE10Q407/ML610Q407P | 1.25~36| 3 768KkHz(Crystal oscillation) 30bus | O9HA |40 igs | Flash |16K (1) 1K | 5 | 12] 22 | 4(16bitx2) 16bitx1 ) 2 T |(RC osciliation) 2 ! 29seg. X5com. |8 bitOR input)|_correction/melody:buzzer | 1414050 | O |Nseseiatoncios’ ™
N 2MHz(Internal RC oscillation) 0.5us/ -20~+70/ 0q - . - . 16bitx2 - - Max. 165dot [15/13 (Include| Low speed frequency  |P-TQFP100- electable oscillation stop
ML610408/ML610408P  |1.25~36| 35 768KHz(Crystal oscillation) 305us | O9MA | 40~igs | Mask |16K (Z1) 1K | 5| 8| 22 4(16bitx2) 16bitx1| 2 1 | (RC oscillation) 2 ! 33seg.X5com. 8 bit-OR input)|_correction/melody:buzzer | 1414-0.50 | O |ioneseitreton rabe)
N 2MHz(Internal RC oscillation) 0.5us/ -20~+70/ 91 — . o ) 16bitx2 _ __ | Max. 165dot [15/13 (Include| ~ Low speed frequency  |P-TQFP100- Mt%l%%ﬁ%%éé%t%%%%ﬁ%%ﬁ%’:
ML610Q408/ML610Q408P |125~36) 33 768KkHz(Crystal oscillation) | 30.5us | OOWA | “ap~—+gs | Flash |16K (2D K |5 | 8|22 |4d6bitx) 16bitx1) 2 1 | (RC oscillation) 2 1 33seg.X5c0m. |8 bitOR input)|_correction/melody:buzzer | 1414-050 | O [Nsewclitorsee’
N 2MHz(Internal RC oscillation) 0.5us/ -20~+70/ 01q - . - . 16bitx2 - - Max. 185dot [15/13 (Include| Low speed frequency  |P-TQFP100- electable oscillation stop
ML610409/ML610409P  |1.25~36| 35 768KkHz(Crystal oscillation) 305us | O9MA |40 Vg5 | Mask |16k (2D 1K | 5 | 4| 224(16bitx2) 16bitx1| 2 1 | (RC osciliation) 2 ! 37seg.X5com. 8 bit-OR input)|_correction/melody:buzzer | 1414-0.50 | O |Sioniesecton crabe)
N 2MHz(Internal RC oscillation) 0.5us/ -20~+70/ 91 B . B . 16bitx2 . o Max. 185dot [15/13 (Include| Low speed frequency  [P-TQFP100- e 10R403A M 8193493R
ML610Q409/MLE10Q409P |1.25~36| 55 7edktia(Crystal oeoillation) 30605 | O9MA |30 gs | Flash 16K (21) 1K 5 | 4 | 22 |4 (16bitx2) 16bitx1 | 2 1 | (RC oscillation) 2 ! 37seg.X5com. |8 bitOR input)|_correction/melody:buzzer | 1414-050 | O |Nessgiiston s’
. 500kHz(Internal RC oscillation) 2us/ -20~+70/ 21 _ ) ) 24bitx2 *12 Max. 144dot . Low speed frequency  [P-TQFP120- MLE10041 1PA/MLB10QFTTFC:
ML610Q411/ML610Q411P | 1.1~3.6| 35768417 Crystal oscillation) 305us | O-5HA | 40-4gs | Flash 16K (21) 1K 6 | 3 | 22 |4 (16bitx2) 1 16bitx1 2 1| oscilaton | 1 C12)| 4 1| BLDX1 | 35805 xacom. 16:5 Coreation/buzzer 1414040 | O |Noosgillationstop -
illati 20~ " 24bitx2 - X N
ML610Q412/MLET0Q412P | 1.1~36| opsoaierma RO osclation) | 2hs's | osua |20 7%| Fiasn |16k (21 — 1K | 6 | 3| 14 |416bitx2) 1 |1evitx1| 2 1| é‘%iﬁ:zs.";‘) 1012 4 1 |BLDx1| Jax 178t | g5 Low speed frequency  PTQFRIZN —
" tx2 " X -
ML610Q415 1.1~36| 500kHz(Intemal RC oscillation) 2us | 55uA | -20~+70 | Flash |16K (2D — 1K | 6 | 3| 22 |4(6bitx2) 1 |tebitxt| 2 1 1550 osscmanon) 1012 4 1 |BLDx1 g‘é’:gé_;‘z‘g%_ 1635 buzzer P o —
o P Under nomel aperaon 64K ( 21) K N ; ) X2 . . ] x .
MLs100419/MLs100¢19P | 1.1~36 | SEmrmre e e i) OZK | ogun [STEEE rasn | JE| (S 26| 6 | 5 | 18 |4 ctsbiv — x| 2 | 1 |t (] o | v [swoxi| Mac el s | Lentmeedfequener Fromerl o | -
4.096MHz(ntemal PLL/crystal oscillaton/ceramic oscillation) 0.244us/ g 1o et 64K (‘21) 4K +30 ] X 2‘“’""2 *11 Max. 160dot . Low speed frequency P-TQFP100-
B Bt B " . . rin, ell- ell- - B : . -
MLE10Q419C/MLE10Q419PC | 1.1~3.6 | 5045 ptemal R 32 768KH2Crystal 2us/30.5us O-OHA |oumgrlisimon Flash | (e | (et | 2K (3] 6 | 3| 26 4q6oix2) 16bitx1 ) 2 1 12‘5.0 o] ! (1] 2 1 |BLDX1] 40seg.x4com.| 175 correction/melody:buzzer | 1414-050 |
MLSTOQIEHMOTOOHOTP | 55q s metatnsoieior OS45/25  gun | 2010/ pian 16k (20 — | k| 5 | 10| 14 |4qioived) — | 2 | 1 |adSRE) | | o | o Mgt igs | Lowspedfowen Pramee o |
ML610Q462/ML610Q462P - 2MHz(Internal RC oscillation)/500kHz(Internal | 0.5us/2us -20~+70/ *0q o . o . 16bitx2 o o Max. 80dot . Low speed frequency P-TQFP64- o
[NEW) 1.25~38| “Re oscillation)32.768kHz(Crystal oscillationy | 30.5us | O-9MA | ‘40~+g5 | Flash [16K (21) 1K 5 | 6 | 14 |4(16bitx2) 16bitx1 2 1 (RC oscillation) 1 1 20seg.X4com. 135 correction 1010050 | O
MLSTOQIEMLOTOISIP |, g st e |0840/215) gum | 20710 asn [1ok(20] — | 1k | 5 | 2 | 14 |actenned ~ w2 | 1 leoSE, | 0 | v | - Mt gy | Lowseedtemens erofees o |
i i 20~ * i *| P-TQFP48-0707-
ML610471/ML610471P | 1.25~356 5§’2‘?§'g§|‘('ﬂ‘ze(g‘§'sgﬁ:O"Ssc‘f,','ﬁﬂ)‘;{;’ 35_‘525 08uA |2 Mask | 8K (23| — 512 | 4 |9/10| 6/7 | 2 (16bitx1) — — 2 1 |pet e — | — 1 - 1“’8'2’;-_ ot [ gy Low speed frequency Ssyptcrrae| O _
illati 20~ . i * ion/ (9) |P-TQFP48-0707-
ML610Q471/MLE10Q471P |125~36| 5 soaititrasi comienon) | o0k | 08ua |ZY 5| Flash |8k(2)| — | 512 | 4 |9/10| 6/72 (t6bitxt) — — 2 1| Rt — | — | 1| — | MaxBRdot | g |low speed femuenoy conection (9) bk Tcrrer | O —
- 500kHz(Internal RC oscillation) 2us -20~+70/ - _ . o o 16bitx1 (*5)| - o Max. 75dot . Low speed frequency  |P-TQFP48-0707 —
ML610472/ML610472P 1.25~36 32.768kHz(Crystal oscillation) 30.5us 0.8uA -40~+85 Mask | 8K (23) 512 4 | 5/6| 6/7 | 2 (16bitx1) 2 1 (RC oscillation) 1 15seg.X5com. 9:4 correction ?&%5?8”6“' O
- 500kHz(Internal RC oscillation) 2us -20~+70/ L) . . o - 16bitx1 (*5)| o - Max. 75dot . Low speed frequency correction/ (*9) [P-TQFP4&-0707- —
ML610Q472/ML610Q472P |1.25~36| 35 768kHia(Crystal oscillation) | 30.5us | O8HA | “4g~gs | Flash | 8K (29 512 | 4 |5/6| 6/7 ]2 (16bitx1) 2 T |(RC oscillation) ! 15seg.x5com.| %4 without debugging function | ogaas |
- 500kHz(Internal RC oscillation) 2us -20~+70/ L) . . o - 16bitx1 (*5)| o - Max. 95dot . Low speed frequency [P 1QFP4&0707- —
ML610473/MLE10473P | 1.25~36| 35 7epkHz(Crystal osoillation) | 30.5us | OBHA | 20~ +g5 | Mask | 8K (23) 512 | 4 |1/2|6/7 |2 (16bitx1) 2 1| @ osaillation 1 19seg.x50om.| %4 D ection osupToRRes O
1l i 20~ * i +] i +Q) | P-TQFP48-0707-|
ML610Q473/MLET0Q473P |125~36| st imsny e | ok | 0ua |20 Y| Flash |8k (29| — | 512 | 4 |1/2] 6/7 |2 (t6bitx1) - | - 2 1 ey — | — | 1| — | dot | g |0 sheedfameny conection (9 sorarre| O —
ML610474 N 2MHz(Internal RC oscillation)/500kHz(Internal | 0.5us/2us . 01 - . - - - - - - Max. 135dot [13/10 (Include| Low speed frequency correction/ |P-TQFP80- Selectable oscillation stop
ED 1.25~36| “pe oscillation)32.768kHz(Crystal oscillation) | 30.5us 0.25uA | -20~+70 | Mask |16K (21) 1K 4 | 10 | 10 |6 (16bitx3) 2 1 1 27seg.X5com.|6 bit-OR input)| melody:buzzer/Comparator | 1414-0.65 o gggﬁféogéggﬁu;E"g'%"asem%n
illati * j i % - Selectable oscillation stop
M 1.25~36 | ‘p semranansssoas oo snctasony | 30840 O025HA | 20~+70 | Flash |16k (2D — | 1K | 4 | 10 | 10 |6 (16bitx3) — | =12 ] L o L L o e Koo o o | moreeybumserrcomparster | 1416068 | O |Bmes ey
ML610475 N 2MHz(Internal RC oscillation)/500kHz(Internal | 0.5us/2us N 01 - . - - - - - - Max. 155dot [13/10 (Include| Low speed frequency correction/ |P-TQFP80- Selectable oscillation stop
ED 1.25~36| “pe oscillation)32.768kHz(Crystal oscillation) | 30.5us 0.25uA | -20~+70 | Mask |16K (21) 1K 4 6 | 10 | 6 (16bitx3) 2 1 1 31seg.X5com.|6 bit-OR input)| melody:buzzer/Comparator | 1414-0.65 O ﬂfgggfg"%ggﬁ,,ﬁ‘é"fJ'%’;S(‘%%'ﬁén
ML610Q475 2@ | 2MHz(ntemal RC oscillation)/500kHz(Internal | 0.5us/2ps N 01 B . B o B . B o Max. 155dot [13/10 (Include| Low speed frequency correction/ [P-TQFP80- Selectable oscillation stop
ED 1.25~36 RC oscillation)32.768kHz(Crystal oscillation) 30.5us 0.25uA | -20~+70 | Flash 16K (21) 1K 4 6 10 | 6 (16bitx3) 2 1 1 31seg.X5com.|6 bit-OR input)| melody:buzzer/Comparator | 1414-0.65 O g\estgﬁf‘eogc'cegﬁu;;"%'%2??3%%
ML610476 2@ | 2MHz(ntemal RC oscillation)/500kHz(Internal | 0.5us/2us - 01 B . B . . o o o Max. 175dot [13/10 (Include| Low speed frequency correction/ [P-TQFP80- Selectable oscillation stop
[NEW) 1.25~3.8| “Re oscillation)32.768KHz(Crystal oscillation) | 30.5us | 0-29HA | -20~+70 | Mask 16K (21) 1K 4 | 2 | 10 |6 (16bitx3) 2 1 1 35seg.X5c0m. |6 bit-OR input)| melody:buzzer/Comparator | 1414-0.65 | < |dEieghon feset uncton enable/
ML610Q476 N 2MHz(Internal RC oscillation)/500kHz(Internal | 0.5us/2us . *01 o . o B - o o o Max. 175dot [13/10 (Include| Low speed frequency correction/ |P-TQFP80- Selectable oscillation stop
ED 1.25~36 RC oscillation)32.768kHz(Crystal oscillation) 30.5us 0.25uA | -20~+70 | Flash 16K (21) 1K 4 2 10 | 6 (16bitx3) 2 1 1 35seg.X5com. |6 bit-OR input)| melody:buzzer/Comparator | 1414-0.65 O g?:g}&gggg%.ﬁg"%'%"ask”%%'ﬁén
- 2MHz(Internal RC oscillation)/500kHz(Internal | 0.5us/2us -20~+70/ *1 o . o o 16bitX1 (*5) o o o Max. 135dot {14/12 (Include Low speed frequency P-TQFP80- o
ML610477/MLE10477P  |1.25~38| “3c sciliation)32.768KHz(Crystal osillation) | 30.5us | O-STHA | “40~+g5 | Mask |24K 2) 2K 4 | 10| 15 |6 (16bitx3) 2 1 (RC oscillation) 1 27seg.X5com. |8 bit.OR input)| _correction/Comparator | 1414-0.65 |
- 2MHz(Internal RC oscillation)/500kHz(Internal | 0.5us/2us -20~+70/ 1 o . o o 16bitX1 (*5) o o o Max. 135dot {14/12 (Include|  Low speed frequency P-TQFP80- o
ML610Q477/MLE10Q477P |1.25~36 “rc occilation)32.768kHz(Crystal oscillation) | 30.5us | O-8HA | 40~+g5 | Flash 24K (2D K 4 | 10| 15 |6 (16bitx3) 2 1 (RC oscillation) 1 27seg.X5com. |8 bit-OR input)| _correction/Comparator | 1414-0.65 |
- 2MHz(Internal RC oscillation)/500kHz(Internal | 0.5us/2us -20~+70/ *2q o . o o 16bitx1 (*5) o o o Max. 155dot [14/12 (Include Low speed frequency P-TQFP80- o
ML610478/ML610478P  |1.25~38 | “pc o ilation)32.768kH(Crystal oscillation) | 30.5us | O-2THA | 20~+g5 | Mask |24K 21) 2K 4 | 6 | 15 |6 (16bitx3) 2 1 (RC oscillation) 1 31seg.X5com. |8 bit-OR input)| _ correction/Comparator | 1414-0.65 O
- 2MHz(Internal RC oscillation)/500kHz(Internal | 0.5us/2us -20~+70/ *2q o . o o 16bitX1 (*5) o o o Max. 155dot [14/12 (Include Low speed frequency P-TQFP80- o
ML610Q478/ML610Q478P | 1.25~36 | "o’ < illation)32.768kHz(Crystal oscillation) | 30.5us | C-BMA | 40~+g5 | Flash |24K (21) 2K 4 | 6 | 15 |6 (16bitx3) 2 1 (RC oscillation) 1 31seg.X5com.|8 bit-OR input)| _ correction/Comparator | 1414-0.65 O
- 2MHz(Internal RC oscillation)/500kHz(Internal | 0.5us/2us -20~+70/ *0q o . o o 16bitX1 (*5) o o o Max. 175dot [14/12 (Include Low speed frequency P-TQFP80- o
ML610479/ML610479P  [1.25~36 | “pi o cilation)32.768kHz(Crystal oscillation) | 30.5us | O-2THA | 220~+g5 | Mask |24K (21) 2K 4 | 2 | 15 |6 (16bitx3) 2 1 (RC oscillation) 1 35seg.X5com. |8 bit-OR input)| _ correction/Comparator | 1414-0.65 O
- 2MHz(Internal RC oscillation)/500kHz(Internal | 0.5us/2us -20~+70/ *0q o . o o 16bitX1 (*5) o o o Max. 175dot [14/12 (Include Low speed frequency P-TQFP80- o
ML610Q479/MLE10Q479P | 1.25~36 | “Re'oscilation)35 768kHz(Crystal oscillation) | 30.5us | O-BHA | -40~+g5 | Flash 24K 2 2K | 4 | 2 |15 6(6hitx3) 2 | (RC oscillation) ! 35seg. Xbcom. |8 bit-OR input)| _correction/Comparator | 1414-065 |
*1 :Low current consumption during Suspended (HALT) Mode via low-speed oscillation *14 :Master - Fast Mode (400kbps)/Standard Mode (100kbps) support,
*2 *Including secondary functions Slave - Standard Mode (100kbit/s) support
*3 :No compatible chip select signals for 8-/16-bit SPI bus *15 :Master - Standard Mode (100kbit/s, 25kbit/s) support
*4 :Half-duplex communication system is used. *16 : Slave module for Host communication. Function switchable between
*5 : No resistive/capacitive sensor connecting terminal 12C and SPI
*6 :1GBT control is also supported. *17 :UART uses full-duplex communication system. IrDA uses SIR system.
*7 :Operating voltage for ADC and sound playback function is 4.5V to 5.5V. *18 : Operating voltage for ADC and 8.192MHz operation is 2.2V to 5.5V.
*8 :1ch is used for P2ROM access *21 :1K-byte test area included
*9 :Flash ROM can be rewritten only by Flash writer. *22 :544-byte test area included
*10 :Required when using IrDA *23 :256-byte test area included
*11 :Only the Master function can support Fast mode (400kbps)/Standard mode (100kbps). *24 :32-byte test area included
*12 :Only the Master function can support Standard mode (50kbps). *31 :1K-byte LCD RAM allocation included
*13 :Master: Standard Mode (100kbit/s, 25kbit/s) support, *32 :240%9-bit LCD allocation RAM included

Slave: Standard Mode (100kbit/s) support
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Microcontroller

8-bit Microcontroller with Built-in Original Core Specifications

= =
: ML610300 Series g
z Operating Condition ROM/RAM Function / Feature o z
2 . : Minimum A i Data * X - — ip 5
PartNumber loperating ~ Operating Frequencty | instuction (Srent( Opoite Capaiy| Lo [0 soacity POt (2) | 8bit 1kHz | o\yy | capture| woT |, ADC Serial Ports _SUBN] | ) 1 ver| Soeroms Additional Package | pport, oS
Voltage(V) (Max.) Execution | roeHaLt)| (0 (Byte) | e ity | (Byte) |Input/Outputliomay| Timer Timer (Method) | |2C |sSIO(*3) UART(*4) Detectlon Internal:External Functions
. * Product ith underline: Application is limited t devices. Product ithout underline: For both devi
Speech Output Function TYpe andindusirial devices. For applications o indusirial devices, pleass contact ROHM sales representatives in advance.
ML610Q304 2.0 (*18) 8.192MHz(Internal PLL) 0.122us/ - 9q . o o o 10bitx3 o o . Built-in sound playback/ADPCM | P-QFP28- | o
INEW) ~55 | 32.768kHz(Internal RC osciliation) | 30.5us | 1-/MA | -40~+85 | Flash 96K (21)| (et 3 1 (Sequential) 1 2 1 17:9 decoder/speaker amplifier | 0505-0.50
4.096MHz(Crystal oscillation/ o 21| _ o 2 o o o o o o o o . Built-in sound playback/ADPCM | P-SSOP30- o o
ML610340 2.2~55 : ot 0.25us/ -40~+85 | Mask |96K 512 4 4 4 P 1 1 95 =
ceramic oscillation/external output) (16bitx1) decoder/speaker amplifier 56-0.65
4.096MHz(Crystal oscillation/ o 21| o 2 o o o o o o o o . Built-in sound playback/ADPCM | P-SSOP30- o o
ML610Q340 22~55 : At 0.25us/ -40~+85 | Flash |96K 512 4 4 4 p 1 1 95
ceramic oscillation/external output) (16bitx1) decoder/speaker amplmer 56-0.65
ML610346 2255 | el anpsoBtimaret O ooction | o1 gbyse | 124A | 40~+85 | Mask [128K(20) — | — | 1K | 8 | 4 | 16 | — L = L = Lt ety — | T || — - 19 |rorciisilpld i | (IO | — -
4.096MHz(Crystal oscillation/ceramic oscillation/| 0.25us/ 2 12bitx3 . B“'" '” sound playback/ P-TQFP64-
ML610Q346 22~5.5| Gyemal output)32kHz(Internal RC oscillation) | 31.25us 1.5uA | -40~+85 | Flash 128K(20| — T 1K 8 4 16 (16bitx1) B B B 1 (Sequential) B 1 1 B B 119 ADPCMd;cgdSr'és:rﬁaglﬁg?mpl|ﬁer/ 1010-0.50 7 B
4.096MHz(Crystal oscillation/ceramic oscillation/| 0.25us/ (21) _— o 2 o o o 12bitx12 o o o . Built-in sound playback/ADPCM | P-TQFP64- o o
ML610347 22~55 external output)32kHz(Internal RC oscillation) | 31,25, 1.2uA -40~+85 Mask 128K 1K 8 4 16 i 1 i 1 1 1:9 ifi
.25us (16bitx1) (Sequential) decoder/speaker amplifier | 1010-0.50
- 4.096MHz(Crystal oscillation/ceramic oscillation/| 0.25us/ - 21) o 2 o o o 12bitx12 o o o . Built-in sound playback/ADPCM | P-TQFP64- o o
ML610Q347 2.2~5.5 | "oytemal output)32kHz(Internal RC oscillation) | 31.25us 1.5uA | -40~+85 | Flash 128K(21) " 1K 8 4 16 (16bitx1) 1 (Sequential) 1 1 11:9 degotliter/spe%kelr at:npll(llﬂer 1010-0.50
8MHz(Internal PLL/external output) | 0.122us/ (*22) o 4 o o o 12bitx4 o o . uiit-in sound playbac P-TQFP48- o o
ML610Q355 2.2~3.6 ot 1.2uA | -40~+85 | Flash [88K (Sel 1K 4 3 8 h 1 " 2 2 | VLSx1 16:3 ADPCMdecoder/speaker amplifier/
4kHz(Internal RC oscillation) 250us (16bitX2) (Sequential) 3-ch OP amglmer 0707-0.50
; Built- Iyl
wioi0asss |22~a| CVintenal PLLioxoma ouu | 0128457 | 1 pun | o5 | asn Jook (22,85 | 2 | 6 | 9 | 12 sy — T A e [ e [wea| - | s eedmapimaiRe, pomel [
8.192MHz(Internal PLL/external output) | 0.122us/ (22) SX o 8 o o o 12bitx4 o o . Built-in sound pIayback/ADPCM P-TQFP64- | o
ML610Q359 2.2~3.6 At 1.7uA | -40~+85 | Flash [160K (Self- 2K 8 3 29 : 1 " 2 2 VLSX1 20:7 =
32.768kHz(Crystal oscillation) 30.5us re (16bitx4) (Sequential) decoder/speaker amplifier 1010-0.50
3K i it . )
HILFITORET 22~36 81%‘ZZM%ZéLnﬁ‘ezTélrypslilé(%xstgmgltuglﬁ)p " Ofoane | 17uA | -40~+85 | Flash |160K(%2) coli | 16M | 2K | B | 3 | 29 |giy - - - 1| seauentien| | 2 2 Vst - 207 | yepeater ampler - | 1010090 | -
woi00s0 | 2207 |ceame SR send MR | OPRE | 20un | 40~+70 | Flasn [12ak®) | — | 2k | 7| 4 | 34 et — ST T 1 oy 1] 2 [ 2wt [ o e M s | — -
. nternal oscillation. rystal osci a ion; - - - ~V.!
ML6100383 2205 |copme sslstorionend b Sare | 002 | 20un | -40~+70 | Flash |126K(2) M| 2K | 7| 4] 34 g — O 1 sdseemn| 110 209 | 2 [Bixt |yl RS | ais e e e | 1avoes | -
nternal oscillation/Crystal oscillation, & . . ~U.
2.2 (*7) [ _8.192MHz(Intemal PLL/Crystal oscillation/ "1 0 1225/ _ 91 6 _ [1ebit(*6)] 10bitx8 “11 g Max. 96dot . Built-in sound playback/ADPCM | P-QFP80- o B
ML610Q384 ~5.5 °eg?%'z,%hj‘,’j%:%éi}}é’é‘f:i&?ﬁ'/}g,y°;‘:‘§l|“é)scf|l|,-3:6§§;Z 30.5us 2.0uA | -40~+70 | Flash 128K(21) 8M 2K 7 4 34 (16bitx3) X2 5 1 (Sequential) 1011 ] 2(8) 2 BLDX1 24seg.X4com. 2155 decoder/speaker amplifier 1414-0.65
* 3 z(Internal rystal oscillation. it (* i * o il4i ¥ -
ML6100365 22LD) | comicoslbion e ipdSe it | OJ2218/ | poun | 40~+70 | Flasn l12ak(@) [ | 2k | 7| 4 |34 lighg O 1 ety 10T 208 | 2 BLDxt | A0 | 215 e e e tassogs | -
ML610100 Series
Operating Condition ROM/RAM Function / Feature
Part Number - i Minimum | cyrrent (1) Operating ROM |Data Flash) RAM 2 : Supply Interrupt . Package Chip Remarks
Operating  Operating Frequencty Instruction | Gonsumption| Temperature ROM | s apacity| Capacity |Capacity Port ( l:pw 8bit Timer 1kHz | 5 Capture| WDT ADC Serial F:OﬂS —Voltage| LCD Driver| Sources Additional 8¢ support
Voltage(V) (Max.) Tia " |(Typ@HALT| — (C) Type | (Byte) | (Byte) | (Byte) |InputlOutput/utput Timer (Method) | 12C |SSI0(*3)|UART () Detection Internal:External Functions
. * Product ith underline: Appli I duct ithout underline: For both devi
5V Driven Typ€e andindushial devices. For applications fo i 't ROHM sales representaiives in advance.
ML610Q101 c & |8.192MHz(Internal PLL/external output)| 0.122us/ o - D4 o o . o ; o 10bitX6 o o o . P-SSOPI60225-|  jngier o
Q=D 2.7~5.5| "3 768kHz(Internal RC oscillation) | 30.5us -40~+85 | Flash | 4K (24) 256 11 | 6 (16bitx3) 16bitx1 T |(sequential) ToVLsx2 175 Comparator Sipipsn " development
; P.SSOP16-0225-
ML 27~55 B e P heremal ououl)| 0.22us/ | — | 40~+85| Flash |6K(29| — | 256 | — | — | 11 |6 (16bitx3) — |1ebitx1 | — 1| ol — | — | 1 |wsxe — 175 Comparator G Piore| Soer —
ML610Q111 = = | 8.192MHz(Intemal PLL/external output)| 0.122us/ ~ [Ondeqgomal cperaton 24, K _ | . o . . 10bitx6 14 B . P-TSSOP20-| B
CED 2.7~55 32.768kHz(Internal RC oscillation) 30.5us g FLASH Fou Flash |24K (24) re\}/ﬁ?e']fme) 2K 15 | 6 (16bitx3) 16bitx6 1 (Sequential) 1 (114) 1 2 | VLSx2 237 Comparator 0225-0.65
ML610Q112 8.192MHz(Internal PLL/external output)| 0.122us/ ~ [Undeqomal cperaton (24) K o . o . o 10bitx8 (14) - ] P-LQFP32-| -
2.7~55 Nati urin Flash [32K (Self- 4K 25 | 6 (16bitx3) 16bitx6 1 ; 1 1 2 VLSX2 237 Comparator
[NEW] 32.768kHz(Internal RC oscillation) | 30.5us during FLASK ROM tabl (Sequential) 0707-0.80
ML610Q172 2255 | M altemal PLL/Grv osllaten’ 10,1220/ | , o [epgtiigin g h 'et';égf_a w5 2 3 samna —feoit(e) T L0012 | )| 5 | 2 leloxd| Max96dot | i Low speed frequency | QFP64-P-| =
ED b (nternal R(IC osoillation/Crystal oscillation) 30.5us UM j“;‘"g FLA‘S*~+ rewrlt?bzl$) rewr;t:ble) ><3( 5 (Sequential) 24seg.X4com. ’ correction 1414-0.80
ML610Q173 - z(nternal rystal oseiliation’ | 0.122us/ e o485 128K (12 . . _ [16bit (* o 10bitx8 1) Max. 96dot . Low speed frequency QFP64-P- | B
ED 22~55 ceﬁ%‘ﬁj %::clagggu/:%:_g&?gryogg:luc‘;)sgﬁll;s-gh? 30.5us | 2OuA j“:”%”"f‘* oy Flash rev(vﬁtallfble) rewnmpie) | K 6 | 2 | 37 | 6(16bitx3) %3 . 1 (Sequential) | ! 2 2 |BLDX1| p45eg.x4c0M. 234 correction/Comparator | 1414-0.80
ML610Q174 - z(Intema rystal oscillation. 0.122us/ nder o aper 128K (*21) 2K . _ [1ebit(’6)] 10bitx12 11 Max. 128dot . Low speed frequency  |P-QFP80-P-| o
CED 22~55 ceﬁ;&ﬁ’j %(':c'a:,';?..’::élgézg,ﬁs“{%“ﬁrIla.?fh;* 2| "30.5us | 2OWA |ammriasinou Flash | (Selt | (Selbe | 4K 6 | 6 | 49 |6 (160itx3) X3 1 (Sequential) 100 2 2 | BLDX1| 35508 x4com. 234 correction/Comparator | 1420-0.80
z(Intern: ryst illation, it (* i * - -
ML610Q178 2.2~5.5 | ceramic osailationexteral ouiput 32768kt | 03 284S/ | 2.0uA | 40~+85 | Flash |128K(21)] — 4K | 7 | 8 | 59 |6 (16bitx3) — [pebece) 1| gubitxi® | 11D 2 2 |BLDX1 }5‘&_;‘2&%‘2_ 205 iy sy e —
ML610790 Family
Operating Condition ROM/RAM Function / Feature .
) . Minimum *] i * " . o}
Part Number Operating Operating Frequencty Minimum - |Gurrent (‘1) Operating | oy CROM_ Data Flash CRAM_ Port (*2) - 1kHz ADC Serial Ports Interrupt Additional Package - Remarks
Voltage(V M Execution | Consumption Temperature apacity| Capacity |Capacity nput/| 8bit Timer it PWM |Capture| WDT Method 2 3 MEI) = Sources Functi Suppol
oltage(V) (Max.) Time . |MPE@HALT) (T (Byte) | (Byte) |Input|Output|Output imer (Method) | 12C |SSIO(3)|UART(4)SSH C I UART/IDA (17)intemal:External unctions

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

Sensor control typ

1.7~1. . . Under pormal gperation| . itX. . 16-bit multiplication, division, sum-of-product|S- UFLGAAM 06
ML%§8793 X\?[?D1275~1395 324-706?gm|:(2é13§:g?|0';|{é&t) - %5557135/ : m..@%“%jﬁ? rg:(:Etague) - 4K | T | 2 |6 (16bitx3) - - - 1 (S;(?S(;tnti?;l) 1010 1 1 1T oA not1allowed) 14:16 :::'?s“vgi I%DSZI%%;';E/{‘&S‘&%E:CQ; (wcspz@) - -
MISROSE | os~os |imnen s seation D OBSEES 7un by meon GE) — | e | | | ot |suemn S I B I P R I IR AR R T e
*1 :Low current consumption during Suspended (HALT) Mode via low-speed oscillation *14 :Master - Fast Mode (400kbps)/Standard Mode (100kbps) support,
*2 *Including secondary functions Slave - Standard Mode (100kbit/s) support
*3 :No compatible chip select signals for 8-/16-bit SPI bus *15 :Master - Standard Mode (100kbit/s, 25kbit/s) support
*4 :Half-duplex communication system is used. *16 : Slave module for Host communication. Function switchable between
*5 :No resistive/capacitive sensor connecting terminal 12C and SPI
*6 1 IGBT control is also supported. *17 UART uses full-duplex communication system. IrDA uses SIR system.
*7 :Operating voltage for ADC and sound playback function is 4.5V to 5.5V. *18 :Operating voltage for ADC and 8.192MHz operation is 2.2V to 5.5V.
*8 :1ch is used for P2ROM access *21 1 1K-byte test area included
*9 :Flash ROM can be rewritten only by Flash writer. *22 :544-byte test area included
*10 :Required when using IrDA *23 :256-byte test area included
*11 :Only the Master function can support Fast mode (400kbps)/Standard mode (100kbps). *24 :32-byte test area included
*12 :Only the Master function can support Standard mode (50kbps). *31 :1K-byte LCD RAM allocation included
*13 :Master: Standard Mode (100kbit/s, 25kbit/s) support, *32 :1240%9-bit LCD allocation RAM included

Slave: Standard Mode (100kbit/s) support
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Microcontroller

ARM-Based 32-bit Microcontroller Specifications

= =
g Built-in Memory Operating Operating Condition Peripherals g
2 Description | Part Number ROM CPU Core | Frequency Su Operating General- Interrupt Package 2
S pply Voltage | tomoeratura| SUPPIly Currency . q | i/ - q . =
5 /Flash RAM Cash (Max.) ) (D,,C) (Typ.) ptggrct):e Timer PWM WDT A/D Serial Ports é’ﬁ?é’r'ﬁm Additional Peripheral Functions 5
DMA controller 2ch
55mA )
. 10bit A/D External memory controller TQFP128
ML674000 8KByte 32 UART 2ch 19/5
For General- Y - 3BMHz | 1/0:3.0~36 (oqzminzg) a 8ch (ROM(Flash). SRAM, DRAM(EDO/SDRAM), |0} |LFBGA144
purpose - core:2.25~2.75 7 | 16bitx2 | 16bitx1 STOP mode
Applications ML674001 ’ ' 52mA(33MHz, when . UART 2ch DMA controller 2ch/External memory controller| | oFp144
using external ROM) 10bit A/D
675001 32KByte | somm S BOMH . when 42 aeh SSIO 2ch 23/5 | (ROM(Flash), SRAM. DRAM(EDO/SDRAM). 10} || cpc 144
yte unine z using external ROM) 12C 1ch STOP mode
DMA controller 2ch
ML67Q4050 64KByte(Flash) ARM7TDMI -40~85 External memory controller
1/0:3.0~3.6 70mA LQFP144
Ccore:2.25~2.75 (Operating at 108 |7 (6 share 8 (6 share 35/5 | (ROM(Flash). SRAM. 0] LF%GA144
For Space | ML67Q4051 | 128KByte(Flash) 16KB SaMH 33MHz) mhcggm mhct'i';:'rt 10bit A/D UART 3ch RTC, 12S(send, receive) 1ch
. - i 2
Apsﬁc\:lg:ﬁ)ns yte z as muiti- |as multi- | 16PitX1|  4ch I2C 1ch STOP mode
ML67Q4060 | 64KByte(Flash) ) 65mA functional |functional SPI 2ch DMA controller 2ch TQFP64
1/0:2.25~3.6 5 40 |timer) timer) RTC
Core:2.95~275 (Operating at 26/5 2S(send, receive) 1ch WCSP64
ML67Q4061 | 128KByte(Flash) 33MHz) STOP m,o de LFBGAS4
. 126mA DMA controller 2ch
ML675011 - 64KByte Sﬁytg‘ ARM7TDMI| 60MHz 'f 9;3\;3%:3;'%5 0~70 | (60MHz, when using 2 7 |16bitx2 |16bitx1 | — :Q?OT 115: 18/5 | External memory controller LQFP144
uniie core-1. . external ROM) (ROM(Flash). SRAM. DRAM(EDO/SDRAM). |0}
For 7 (6 share |8 (6 share UART 3ch
Amusement 8KEB 1/03.0~36 160mA the circuit the circuit SPI 2ch DMA controller 10ch (2ch compatible with ML675011)
ML675013 - 64KByte BYte | A\RM7TDMI|  56MHz ):30~3.0 | g~70 | (56MHz Output 34 |With PWM with timer| yqpi0q | — 2C 2ch 39/5 |External memory controller LQFP144
unified core:1.35~1.65 load is a load as muiti- |as multi- SSIO 1ch
of the LS! tester.) functional |functional sosIofen (ROM(Flash). SRAM. DRAM(SDRAM), 10}
timer) timer)

*1: SBTX is a serial bus dedicated for output.

Low-power consumption solar power generator control LSI specifications

Operating Condition Function/Feature
Operating | Operating Current Operating VSC-VBAT Overcharge Low Voltage
Fal ey Voltage Voltage |Consumption| Temperature VBAT-VDO Secondary Battery |Protection Voltage| Detection Voltage
VBAT(V) VSC(V) | (A) at VBAT (C) _ |Output Impedance gecharge Potential Difierence| VLD (V) VTBOT (V)
- - D0 50mV/20mA 0.1V/1mA
ML9077 0.0~32 0.0~3.6 80n 20~+70 @VBAT>1.8V @VSC=2V 2.6/3.1 1.15/1.8
Operating Condition Function/Feature
Part Number Operating | Operating Current Operating VBAT-VDO VSC-VDO Regulator voltage
O/gk-?-%\?) ¥g&§8 ?R)n Z?T,%t,'@ Temf’oecr)ature Output Impedance Input impedance (V)
ML9078-001 1.1~36 0.0~4.0 80n -20~+70 | 150mV/2mA@VBAT=2V |130mV/2mA@VBAT=2V 3.3/1.65
ML9078-002 1.1~36 0.0~4.0 80n -20~+70 | 150mV/2mA@VBAT=2V |130mV/2mA@VBAT=2V 3.0/1.5
ML9078-003 1.1~36 0.0~4.0 80n -20~+70 | 150mV/2mA@VBAT=2V |130mV/2mA@VBAT=2V VBAT
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Microcontroller

8-bit Microcontroller Program Development Support System

= =
S S
=) =)
S S
1) 1)
= =
s s
o =)

Development Support System’s Tool Screen and Connection Example Product Line-up

. . r-friendl| A i
Connection example of uEASE/nanoEASE on-chip emulator Usg?_aphﬁ:ao: Y Product Main Contents Support Microcontrollers
o user interface UEASE - - UEASE main unit ML610400/
. o 5 UuEASE interface cable ML610300/
T e USB cable ML610100 Series, and
. ML610790 Famil
Interface cable | £ U8 Development Tools (*) v
or | =) =>c EN T -Project management tool
| B o 3 - — x & +Build tool -Debug tool
Customer's UEASE or v | o o i On-chip emulator U8 Development Tools USB cable -Flash programming tool
development board Reference board nanoEASE Et R UEASE (main unit) velop (FWUEASE Flash writer)
Lt e 2 2 o UEASE *LcdAtUBLCD image tool
U8 Development Tools Interface cable *ROM COd,e gener’atlon tool for code entry
*Each tool s user' s manuals
On-chip debug emulator uUEASE/nanoEASE U8 Development Tools UEASE is a general on-chip emulator and support all the 8bit Flash microcomputers. “U8 Development Tools” fxiiﬁ:lggmm;ggxf 3&?:“%;":;2"721%»
This compact, cost-saving emulator supports onboard This software suite consists of project management tools, build tools, debug software suit is included. This suit provides program build, debug and Flash writing functions. *32bit(x86)/64bit(x64) are supported.
debugging and writing to Flash memory by utilizing on-chip tools and Flash programming tools and provides effective support for nanoEASE B nanoEASE main unit Please contact LAPIS
debugging functions when connected to the actual device. program development. Users can smoothly perform programming to debug nanoEASE interface cable Semiconductor for
process using the package’s intuitive graphical user interface. USB cable applicable microcon-
U8 Development Tools (*) trollers.
Reference board with built-in microcomputer -Project management tool
. . - . .. . . +Build tool -Debug tool
This is a board with a built-in microcomputer and minimum essential components. Users can connect this board to uUEASE/nanoEASE to test On-chip emulator A “Flash programming tool
. . . -Chi u
operation of ML610400/ML610300/ML610100 series products as well as ML610790 family products. Users also can develop software and nanoEAs?E (main unity U8 Development Tools USB cable (FWUEASE Flash writer)
process Flash writing using this board. i - EASE -LcdAtUSLCD image tool
nano
. . . . = *ROM cod tion tool f d t
On-chip Emulator uEASE/nanoEASE Specification Overview g Interface cable cocs generation too' for code entry
+Each tool’s user’s manuals
uEASE nanoEASE nanoEASE an on-chip emulator and supports 8-bit Flash micro?omputers that is operated with a single power  <U8 Development Tools operating environment>
Support device Microcomputer with on-chip debug functions | Microcomputer with built-in single power Flash memory and on-chip debug functions supply (voltage developed intemally)."U8 Development Tools” software suit is included. This suit provides  -Windows XP, Windows Vista®, Windows 7*
a . . program build, debug and Flash writing functions. *32bit(x86)/64bit(x64) are supported.
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 giaer:jence Re efence board* main unit gf:is:oﬁg:gz: If‘::PIS
Break Go to Cursor / Break point Reference board with User's manual () detail
built-in microcomputer etails.
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 This is a board with a built-in microcomputer and minimum essential components. Users can test operation of
Establishment conditions: Equal, Not Equal, Path count: 1 to 65,536 microcomputers. Users also can develop software and process Flash writing using this board.
Display/change Program space/Data space/SFR/Register ML610400 ML610Q431 Reference board ML610400 Series
Run time measurement | Unit: 100uS Maximum measurement time: 119 hours (free run) Series o l\f/IL61OQttt)31 | +ML610400 Series Demo board
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) Demo kit € erenﬁe °a‘r Peripﬁ:g?fﬂvers Sample peripheral drivers (*)
Host interface USB2.0 High-Speed | USB2.0 Full-Speed ML§10408 Se('j'es API manual, AP note
i emo boar | , ,
Supply voltage +5V.500mA (Supplied by USB VBUS on the HOST PC) _ L manuals for each board
Outside dimension 50.0(D)90.0(W)17.0(H) [mm] 50.0(D)60.0(W)7.0(H) [mm] This demo kit includes “ML610Q431 Reference Board”, which consists of various additional devices including on-board temperature
Weight 50g 15g 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.
MWUuEASE i MWUEASE Flash multi writer (*) ML610400/
. L] a .
About LAPIS Semiconductor’s Support on the Web MWUEASE “Flash programming tool ML610300/
| === £ == Flash multi writer -User’ s manual ML610100 Series, and
LAPIS Semiconductor provides latest information on a dedicated To access to the support page, users are required to register for obtaining an ID and X - ML610790 Family
Web site for registered users. password. Open the support page from the LAPIS Semiconductor’'s Web site or
Registered users can receive the following benefits: enter the following URL and click [New Registration] button.
) —— Support page URL https://www.lapis-semi.com/cgi-bin/MyLAPIS/regi/login.cgi MWUEASE Flash multi writer can write program files to multiple Flash memory units (maximum 32 units) of a single type.
‘Downloading latest ||~ =7 If you use MWUEASE, please purchase corresponding number of uEASE units.
data sheets/users S —_— LAPIS
manuals including HLE16400 Saries Dtasiest User's L Speech LSI Speech LSI Utility (*) ML610300 Series
'grellmlma;)" velrsionf- | | - | | e : Utility . ' Speech synthesis utilty tool -Speech synthesis utility tool
ownloading fates o | [ _ \ ' Speech LSI Utility ‘User’s manual
software tools. \ .
*Receiving e-mail Login %
regarding product = = rgiuaton / Aorogatration _——— . . .
& '8 P ) e 'GLE\D = e . faT " This tool enables users to convert a WAV format file to LAPIS Semiconductor's original <Speech LS| Utility operating environment>
update information 1 L ) - e \ Pereshraton )/ ADP . - . . . +Windows XP, Windows Vista*, Windows 7*
~ L ')‘k xﬂ . === CM2 format and to edit phrases. In addition, users can easily manipulate voice data such *32bit(x86)/64bit(x64) are supported
from LAPIS — . — ; s~ ==—==co==TT = | as sound clipping/connection and fade-in/fade-out. -Windows compatible 16-bit grr) highér sound card and speaker
Semiconductor LAPIS Semiconductor’s Support site main screen LAPIS Semiconductor’s Web site Support site login screen

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

Speech synthesis LS| Overview

Product Overview

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

@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

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

pitch conversion

Abundant
Sound
Technology

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

Customer Support

-Contract Narrator with rich experience in
LSI processing

‘Recording support/Voice analysis, Editing/
Sound effect creation

Market
Achievement

Customer
Support

Application Examples

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

Home Electronics ﬁ) Car Electronics House Equipment

Please check the
I/ pot’s location.
S —

The f is 1300 Heating power is
emparature s 22 cEen yen reduced to medium.
temperature is 25°C. Ploase cloan

the filter. . ;

Your rice is
ready.

Click, click.
Please fasten your
seat belt.

,-n.’.‘
Al

Copy is completed.

Please [ﬁ
insert a card.

Fax transmission

is completed.

\

Ping pong ‘

This product is used in voice guidance, sound effect, and melody functions.
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A variety of functions provide support for your applications.
We also offer products for universal design.

Speech synthesis LSI with built-in large-capacity P2ROM™ ML228xxSeries
\This product can be used in a variety of applications, including home and industrial electronics. ML227xxSeries
Speech synthesis LSI with built-in medium/small-capacity Flash/Mask ROM | ML2256xSeries
Suitable for applications that need short sounds or sound effects, such as security alarms and toys. ML223xxSeries
Speech synthesis LSI for automotive ML2257xSeries
\Suitable for in-vehicle applications, such as indicator sound, ETC, and meter panel. ML223xxSeries
it mi i ; ML61034xSeries
8-bit microcontroller with speech function ML61035xSeries

Suitable for security alarms, toys, etc. Simple control and high-quality speech playback functions are integrated on a single chip. .
\ ML61038xSeries

Speech synthesis LSI with external memory ML224xxSeries

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

J/

This product list shows main products of speech synthesis LSI.

Applied Circuit

Speech synthesis LSI é'_é Product features of ML2282x
csB DVip  SPVpp @Built-in speaker amplifier

Wi h iI 'ln VDDL
th built-in oroMm | " 9 0.7W AB-class (at 5.0V)
large-capacity PZROM chusvs Voor @Various products for different CPU I/Fs
RESETB SPI : ML2282x
- sPp 12C : ML2286x
@Wide selection of P2ROM™ memory capacity
XTB SPM
ID L DeNp PP 4 Mbit/8 Mbit/16 Mbit
Speech synthesis LSI po- S P.rgdl_xlct:t_ featuris of Mngfgosxx
. > Voo uilt-in speaker amplifier
for automotive MCU SoK . 1.0W AB-class (at 5.0V)
SO DDR .
oBUSYB @Rated operating temperature
RESETB -40°C ~ +105°C
XT PP @High quality speech playback
OF T ™ oo seawo sPM Built-in HQ-ADPCM
i1 L 1
Speech synthesis LS| PR v :rgdulct featuris of ML|2f203X4
. e s ilt-in speaker amplifier
with built-in soL Voo, u
t _b“/t ’ _ mcu oA T 1.0W D-class (at 5.0V)
medium/small-capacity = @Various products for different CPU I/Fs
Flash ROM RESET N SPI: ML22Q374
5P ))) 2C: ML22Q394
DGND SPGND SPu @Reduced mounting space/parts

Small pin PKG (SSOP16)/built-in oscillator
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Speech synthesis LSI

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

Description Part Number
ML22863
12C interface
2ch simultaneous playback/ ML22864
speaker amplifier installed
ML22865
ML22763
12C interface
Speech-speed and pitch conversion function ML22764
installed/speaker amplifier installed
ML22765
o ML22823
Clock synchronous serial interface
2ch simultaneous playback/ ML22824
speaker amplifier installed
ML22825
ML22723
Clock synchronous serial interface
Speech-speed and pitch conversion function ML22724
installed/speaker amplifier installed
ML22725
ML22802/ML22P802
Clock synchronous serial interface
ML22804/ML22P804
Built-in P2ROM/OTP
ML22808/ML22P808

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

: : Operating Maximum SP Amp | Number of
Operating | Operating T i ROM  [Number of Pl K CPU Output Mixi
Part Number |y 120e(V) | Frequency em?%)a U'®| Capacity(bit) Phrases Tim:é%ifm) I/F (W)%ﬁgss (,ntg‘,',’}gb DAC | Others | Package
27~36 or A sar | PZROM™ 2 2~ | 0.7/ L
ML22863 o35 0 4.096MHz | -40~+85 | P2ROM™ 4096 258 e |27 | 2ch | 16bit SSOP30
27~36 o A0 sar | PZROM™ (2 2~ | 0.7/ L
ML22864 /038 0114.096MHz | -40~+85 | PZROM™ 4096 520 e | D7 | 2ch | 16bit SSOP30
27~36 or e | PZROM™ ) 2n | 0.7/ |
ML22865 038 0114.096MHz | -40~+85 | PZROM™ 4096 1044 | o |\ D7/ | 2ch | 16bit SSOP30
_ . Speech-speed
ML22763  |277360r |4 006MHz| -40~+85 | P2ROM™ 4006 (2| 558 | 2 | 07/ ich | 16bit | and pitch | SSOP30
4.5~5.5 4M AB-class conversion
~ i Speech-speed
ML22764 | 2736014 096MHz| -40~+85 | P2ROM™ 4006 (B 520 | i2c |, 07/ | 1ch | 16bit | and pitch | SSOP30
. . - conversion
'~ * S h-speed
ML22765 2738014 096MHz | -40~+85 | P2ROM™ 4006 (D 1044 | 2c |, 07/ | qch | 16bit | and pitch| SSOP30
. . = conversion
™ » Clock
ML22823 27~36 0/ 4 096MHz| -40~+85 | PZROM™ 4095 (2 558 oy 0-7/ 2ch | 16bit | — | SSOP30
45~55 4M serial |AB-class
27~36 o A0 sar | PZROM™ (2 Clock | .7/ , _
ML22824 /038 0114.096MHz | -40~+85 | PZROM™ 4096 520 o D77 | 2ch | 16bit SSOP30
27~36 or 40485 | P2ROM™ (2 Clock | 0.7/ o
ML22825 4.5~55 4.096MHz| -40~+85 16M 4096 1044 Sygg?gﬁusAB-class 2ch 16bit SSOP30
™ * Clock Speech-speed
ML22723 | 27~3601) 4 006MHz| -40~+85 | P2ROM™ | 4096 () 558 gty 07/ 1ch | 16bit | and pitch | SSOP30
4.5~55 4M serial |AB-class conversion
. * Clock Speech-speed
ML22724 | 27~38014 005MHz| -40~+85 | P2ROM™ 4096 () 599 s 07/ 1ch | 16bit | and piich | SSOP30
4.5~55 8M serial |[AB-class conversion
. * Clock Speech-speed
ML22725  |27-3600 4 096MHz| -40~+85 | P2ROM™ 4006 (D 1044 |yncturass . 07/ 1ch | 16bit | and pitch | SSOP30
45~55 16M serial |AB-class conversion
» Clock
ML22802/ML22P802| 27~36 |4.096MHz| -20~+85 | P2ZROM™ | 545 (3| 431 |y — fch | 12bit | — |ssoP3o
/OTP 2M serial
* Clock
ML22804/ML22P804| 27~36 |4.096MHz| -20~+85 | P2ZROM™ 1004 (4 262 T fch | 12vit | — |SSOP30
/OTP 4M serial
% Clock
ML22808/ML22P808| 27~36 |4.096MHz| -20~+85 | P2ROM™ 14004 (D1 524 |omcmnoss  — fch | 12bit | — |SSOP30
/OTP 8M serial

*1 : Maximum playback time when the sampling frequency is 4kHz in ADPCM2.
*2: 1024 phrases (1 bank) X 4 banks

*3: 256 phrases (1 bank) X 2 banks
*4: 256 phrases (1 bank) X 4 banks

Speech synthesis LSI with built-in medium/small-capacity Flash/Mask ROM

Speech synthesis LSI with built-in medium/small-capacity Flash/Mask ROM

. . Operating Maximum SP Amp | Number of
. Operating | Operating ROM  |Number of CPU e
Description Part Number Part Number Voltage(V)|Frequency Tem?%r)ature Capacity(bity Phrases _Fiﬁsé?sag) \/F A V\(IJ)L/%)Igts . (|':1Atl<)e(rl::§|) DAC | Others |Package
ol *: Clock
Clock synchronous serial interface type ML22562 ML22562 27~55 |4.096MHz| 40~+85| Mask | 1004 | 95 (") synéhm(’nﬁa:ion AB S| dch |1Bbit| Fail safe | SSOP30
| eria =
N - Mask/Flash (1) | Glock |1 g/ . .
ML22563/ML22Q563 ML22563/ML22Q563| 27~55 |4.096MHz| -40~+85 Maskl 1024 | 201V oponaion, 1/ | 4ch | 16bit | Fail safe | SSOP30
eria -~
Clock synchronous serial interface type N A Mask/Flash (1) | Clock |4 0/ | Disponnection
ynohronous seral Infertar ML22331/ML22Q331 ML22331/ML22Q331| 23~55 |4.096MHz| -40~+85 MaSCLE 30 43 syn(cs:hgpilzaa:lon AB.slass|  1ch | 16bit og}?ergﬁgﬁaé??uﬁ SSOP30
* lock isconnection
ML22321/ML22Q321 ML22321/ML22Q321| 2.3~55 |4.096MHz| -40~+85 Mag'gg}'(as*‘ 62 43D ;_ﬂ:m AI31£I; | Toh |16bit| detecten, | SSOP30
eria - protection circuit
ial i *2) | Clock scomecti
Clock synchranous serial interface type | w1 220374 ML220374 | 20~55 ‘409MINZ o~g5 | MasBash g0 | 27 P o 1O qon | |G| SSOP16
- - erial - uilt-in oscillator
éiﬁt'meFrlf::rf pe ML22Q394 ML22Q394 20~55 (“égﬁfwz -40~+g5 | Masklash 39 | 27 2] 2 oh | den | gi?ﬁl‘t&”@?eéﬂi’g/lcﬁi“;é‘ SSOP16
= - = uilt-in oscillator
*: Disconnection
ptand alone type ML22341/ML22Q341 ML22341/ML220341| 23~55 |4.096MHz| -40~+85 | Mask/Flash) 50 43D Stand| 10/ | ten|1ebit| skl | ssoPso
-~ - i ircuit
*1 : Maximum playback time when the sampling frequency is 6.4kHz in HQ-ADPCM.
*2 : Maximum playback time when the sampling frequency is 6.4kHz in ADPCM2.
Speech synthesis LSI with external memory Speech synthesis LS| with external memory
i Operating Maximum SP Amp | Number of
Description Part Number Part Number gggﬂfl,"c‘f, Temz)%r)ature Ca;f;gthﬁbit)Ng:rb:sr:f Playback Cll;"l:J ( vfl))?tcplut (|MtiXingl) DAC | Others | Package
Ime ass nternal
Ext |
ML22460 ML22460 4.096MHz -40~+85 m%()é%\:hjam 1024 [139min (D) 12C |, 07/ | 4ch | 16bit | — |SSOP30
i Ext | Clock
4ch simultaneous playback ML22420 ML22420 4096MHz | -40~+85 | maxmum | 1024 [139min (‘Diimeae , 07/ | 4ch | 16bit | — |SSOP30
Serial external memory 128M( - - Serial |AB-Class —
ML22594 ML22594 A Mask 6M (4) | 1024 (5) g iy iy sgcec (2)| Clock | {0/ i+ | o short
[NEW) ED 4.096MHz A0~ H105) et g B 312 e 109min (9 "BV AR class| 4N | 16D JarciiGeectin SSOP30

26

LAPIS Semiconductor

*1 : Maximum playback time when the sampling frequency is 4kHz in ADPCM2.
*2 : Maximum playback time when the sampling frequency is 6.4kHz in HQ-ADPCM.
*3 : With an external memory module (Max. 128Mbit). Maximum playback time when the sampling frequency is 6.4kHz in HQ-ADPCM.
*4 : Mask’s built-in ROM is 6Mbit and an external memory module (Max. 128Mbit) can be connected.
*5 : Total of mask’s internal 512 phrases and external memory’s 512 phrases.
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Speech synthesis LSI

Speech synthesis LSI for automotive Speech synthesis LSI for automotive

Operating ROM  |Number of Maximum CPU SP Amp | Number of

Operating | Operating

Description Part Number Part Number Voltage(V)| Frequency Tem?og;“”’e Capacity(bit) Phrases Fiﬁ‘é?sa(% \/F X v(\/))t;g;tss (Imz(riﬂgl) DAC | Others |Package

e | 4sss [sovwi do~oos “EEL BT e S 0 o | e £ ssoro
g, Support for 105°C, dch simuitaneous playbacks| - m22572 ML22572 27~55 |4.096MHz-40~+105 Mask | 1004 | 95 (") syngnio‘:n%k}mn Al | 4ch | 16bit| Fail safe | SSOP30 3.
i% Support for 105°C. dch simultancous playback. | v 29573/ mL22q573 ML22573/ML22Q573| 27~55 |4.096MHz|-40~+105 Mask/Flash 1054 | 291 () syngnfg?%(:m ABl | 4ch |16bit| Fail safe | SSOP30 i%

. Support for 105°C, dch simultaneous playback. | 1 20553 ML22Q553 45~55 |4.096MHz|-40~+105 Flash | 1024 | 201 () synghé?iﬁai‘:m Al | den [t6it c'ec;%imfgg'geg ssopzp

ML22331/ML22Q331 ML22331/ML22Q331 | 23~55 |4.096MHz| -40~-+85 MaSUFlash 39 | 43 (D syngnfg‘:n%k}mn an | dch | 1ebit p%f;é?;t SSOP30

i pport for 850, ML22321/ML22Q321 ML22321/ML22Q321| 23~55 |4.096MHz| -40~+85 | MaskiFlash| gp | 43 (1 synghgé:i;a::ion A | teh | 16bit E%E%E‘g%nn SSOP30

ML22341/ML22Q341 ML22341/ML22Q341| 23~55 |4.096MHz| -40~+85 |MaskBlash) g0 | 4 (D | Stand| 10/ | 4on | 1epit ;?E?Q??"o"t SSOP30

Support for 85, ML22Q374 ML220374 | 20~55 ‘409MHZ go-ig5 MaskBlash 39 | 27 (D synghg:n%‘:mn oM qen | — d(;s:’ééz‘lﬁtscéﬁ‘a{: SSOP16

built-in Flash ROM ML22Q394 ML22Q394 20~55 4(-gﬁﬁmr'j)z -40~+g5 MaskHlash) 30 | 27 2 | j2c ok0f 1o | — d‘:ﬁ;’rl“:i"lc%rég‘u"i?/n SSOP16

*1 : Maximum playback time when the sampling frequency is 6.4kHz in HQ-ADPCM.

*2 : Maximum playback time when the sampling frequency is 6.4kHz in ADPCM2.

*3 : With an external memory module (Max. 128Mbit). Maximum playback time when the sampling frequency is 6.4kHz in HQ-ADPCM.
*4 : Mask’ s built-in ROM is 6Mbit and an external memory module (Max. 128Mbit) can be connected.

*5 : Total of mask’s internal 512 phrases and external memory’s 512 phrases.

8-bit microcontroller with speech function 8-bit microcontroller with speech function
Operating Condition ROM/RAM Function/Feature SP Amp|
- : . - - ; Output
Description Part Number Part Number  |operating| Operating |Curent (9loperatingl ~_ROM ~ |R2ROM) RAM ADC | LcD | oP Serial Package
C Capacit - y W)/
Voltage(V)| Frequency g%sngm Ten;gga)lure (aé)yat(él)ty for(sbpi%ech (g)&(z)y L (Method)| Driver [Amplifier| 12¢ |ssi0(14| UART éla)SS
Onboard 10-bit ADC 3ch ML610Q304 ML610Q304 2.2 (15 8.192MHz(**5) 17uA -40 [Flash96K+2k(10) | 4 | _ [10bitx3ch _ | _ | 2 | 1 1.0(16) QFP28
Built-in Flash ROM (NEW} =D ~5.5 |32.768kHz("4)| ~-+85|(Self-rewrite area) (Successive) /D-class
- 22 (1) »3)| | -40 |Mask/Flash(10) __ _ _ [ R R __ |1.0016)
Built-in Flash/Mask ROM ML610340/ML610Q340 ML610340/ML610Q340 55 4.096MHz("3) 485 96K 512 1 /AB-class SSOP30
OP amplifier and 12-bit ADC 3ch installed 2.2 ("1){4.096MHz("3) |1.2ua/(17| -40 |Mask/Flash(10) __ [12bitx3ch| __ . 1.0(16)
Built-in Flash/Mask ROM Ll o Ll e ) ML610346/ML6100346 “Zs 57| "3okHz(4) |1 5uaci®)l~+85 128K 1K (Successive) 3 VT Aoty | P04
12-bit ADC 12ch installed 2.2 ("1){4.096MHz("3)|1.2uA/(1D| -40 |Mask/Flash(10) __ |12bitx12ch| I 1.0(16)
Built-in Flash/Mask ROM e AL SIS ~55 | 32kHz(4® |1.5uA(18)|~+85 128K 1K (Successive) 1 1 /AB-class TQFPG4
- i : 22 | 8MHz() -40  [Flash 88K+1KC1)| _ [12bitX4ch] __ . 0.5("16)
OP ?:T‘;;;I:ﬁ:é r1n % rt\)/l,t ijiet:/:r?t ;rtl)slialled ML610Q355 ML610Q355 ;32 6 :&T_‘Z((*fs)) 1.2uA | Zg 5|(Seltrewrite area) 1K 1(82u;cesjver)1 3 2 2 (/) Ag_((il?;s) TQFP48
- . z - Flash 88K+1K(11) _ itx4cl _ _ .
Built-in Flash memory ML610Q356 ML610Q356 36| akHZ(4) 1.2uA | +85(Selfrewrite area) 2K (Succsssive) 3 2 2 /AB-class TQFP64
i : 22 |8.192MHz("d) -40  |Flash 160K+3K(11)| _ [12bitxdch| | | _ 0.5(16)
Fla152ht:r‘ll:e?n[;?y,“g;fl:(seﬁ:?:ble ML610Q359 e ';326 221;623(:2((:)) 1.7uA ~Z§5 (Self-rewrite area) 2K :séug-cesjve; 2 2 (/JAg(cljlgs) TQFPG4
oy . . A - Flash 160K+3K(*11) _ itxX4c _ N .
Built-in Flash memory ML610Q360 ML610Q360 <36 |32.768kHz2('6) 1.7uA | +85|(Seltrewrite area) 16M | 2K (Successive) 2 2 /AB-class TQFP64
2.2 (2)8.192MHz(7) -40 | Flash(10) | __ 160it(12)] 10bitx8 |4ComX| __ |43 0.6("16)
ML610Q350 ML610Q380 725 5135 768KHz(8) 2OMA |~470 128K 2K %00 | successie)| 2a8eg| |1 2 | 2 [/igonss] QP8O
2.2 (2)[8.192MHz(7) -40 | Flash(10) 16bit(12)] 10bitX8 [AComX| __ |4(+ 3 0.6(16)
10-bit ADC 8ch, onboard LCD Driver e ML610Q383 | “To o o) seakii08) 20MA L Ji70  qoak | M | 2K o successve)| 2aseg| ") T | 1 g QFP80
Built-in Flash ROM 2.2 (2)|8.192MHz(7) -40 | Flash(10) 16bit(12)] 10bitX8 [4ComX| __ |4(+3 0.6(16)
lLEleses MLE10Q384 |70, o egia(®) 20MA | i70 1ok | M | 2K P00 | sucoessve| 248eg| |1l T 1 | ap sy QP8O
2.2 (2)[8.192MHz(7) -40 | Flash(10) 16bit(12| 10bitx8 [4ComX| __ |3 0.6("16)
MLE10Q385 MLE10Q385 "5 5 39 768kiz®) 2OHA | 470 128Kk | 1OM | 2K 5o o) 2aSeg| |1 0L T | T [ gesy QFPEO
@ Speech synthesis method: 4-bit ADPCM2, HQ-ADPCM, 8-bit NL PCM, *1: For speech playback function, the operating voltage range is *11: 544Kbyte for the testing area is included.
8-/16-bit PCM (No onboard HQ-ADPCM on ML610340, Q340, Q355, 2.3V to 5.5V. *12: IGBT control can be supported.
Q356, Q359, Q360, Q380, Q383, Q384, Q385, Q304) *2: For ADC and speech playback function, the operating voltage *13: Master function only. Fast mode (400kbps)/standard mode (100kbps) can be
range is 4.5V to 5.5V. supported.
*3: Crystal/ceramic oscillation is supported. *14: 8-bit/16-bit SPI compatible chip select signal is not available.
*4: Built-in RC oscillation is supported. *15: The operating voltage range during ADC operation and 8.192 MHz operation is
*5: Built-in PLL oscillation is supported. 2.2V to 5.5V.
*6: Crystal oscillation is supported. *16: 304/340/346/347/380/383/384/385: At the operating voltage of 5V, 355/356/
*7: Built-in PLL/crystal/ceramic oscillation is supported. 359/360: At the operating voltage of 3V.
*8: Built-in RC/crystal oscillation is supported. *17: Built-in Mask ROM
*9: Current consumption at HALT Mode via low-speed oscillation *18: Built-in Flash ROM

*10: 1Kbyte for the testing area is included.
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Audio LSI for Portable Devices

Audio LSI for Portable Devices Overview

Product Overview Product Line-up
LAPIS Semiconductor's Audio LSI series for portable devices allows audio analog circuits that cannot be mounted on the increasingly Bart Numb AD/DA uymbﬁr of Speaker Output Effect Other Functi
ioh- _si i i io. i i i art Number icrophone - er Function
7. hlghl-sptte-ed and s:nallb5|z-e:i CPtU c;:md DSI.D, tlo altlfbet |nctjeig-rated on é-l single ;:hlp Iirafnge of a;:ou.stlc technologies suited for your Channel Inputs Type Output(W)| Loud Sound™ | EQ |Wind Cut|Notch| ALC .
= = a Ication can also pe integrated on a singie cni O dellver superior soun uali or your daevice. = =
2 < ¢ gle cne ) auatyfory ML26128HB | 2/2 6 | Monaural Class AB| 0.5 O [OJOw®u| O [OFash  VIDEO.LDO ES
g ML26121AHB | 2/2 4 Monaural Class AB| 0.5 O O| O O] O — g 2
E- Digital Processing ML26127HB | 1/1 1 |Monaural Class AB| 0.5 O O |O@Auo| O |OFast|  VIDEO.LDO C
Lbo Recording e ML26125HB | 1/1 1 |Monaural Class AB| 0.5 o |o|l o o] o VIDEO.LDO
BLL [Auto Level Gontroller (ALC) y ML26124-00HB | 1/1 1 |Monaural Class AB| 0.5 — ol O |Oo| O VIDEO.LDO
| | ML26124-02GD | 1/1 2 Monaural Class AB| 0.5 — O O O @) VIDEO.LDO
5-Band Notch Filt
o and Totoh Fiter ML2612GD | 1/1 1 |Monaural Class AB| 0.5 — ol o |o| o —
Pt Amplifier Headphone
> |Wind Noise Reduction FiIter| —DAC ) y ML2614HB 1/1 1 Monaural Class AB| 0.5 — O @) O @) —
ML26211EGD 0/1 — Monaural Class D 2 O @) — — O —
N Playback ML26211DHB | 0/1 — Monaural Class D | 2 @) o| — — | O —
| LoudSound™ | > ML2611GD | 0/2 — | StereoClass AB | 0.8 — o] — | —| — SRS
| Amplifier,
Lin/e Input |Auto Level Controller (ALC)| ML2611HB 0/2 I Stereo Class AB 0.8 - O - - - SRS
| | ML2620GD 0/0 — Monaural Class AB| 0.8 O @) — — O —
5-Band E li
and =quatizer ML2620HP | 0/0 — | Monaural Class AB| 0.8 O o] — | —1| O —
Others ML2011GD 0/2 — Monaural Class AB 0.8 — — — — —  |LowPower MP3 Decoder
P Digital ML2011HB 0/2 — Monaural Class AB 0.8 — — — — —  |LowPower MP3 Decoder
< Audio VVE id-» | MP3 Decoder |
CPU+DSP
. CPU I/F | SRS Acoustic Processing| | | [vigeo Amplifier'—»
d
Application Examples Example of Acoustic Processing Technology
g N N [~ N N . . .
DSC/DVC Mobile Ph H | . p bl LoudSound™ Power supply noise reduction ratio (PSRR) Programmable EQ
obile Phone ome electronics, Portable A small speaker Improved power supply noise reduction Provides a free filter features
Toys Navigation Device plays back loud sound Y T e Coréventional
product
-60
( ( ‘) PSRR[dB]
-80
L ML26124
10045100 1000 10000 100000
Frequency [Hz]

ALC Automatic background noise reduction
Loud sound (from a large input signal) Soft sound (from a small input signal) A The gain of low frequency sound is controlled
: - T T according to the level difference between
O - - L Level| low frequency sound and high frequency sound.
R . -

chacda==

——m---

w1 Iy i [T Automatic :/'_'ﬁ;_;l;:':_:' 1--27 _Automatio ir
et ] | S A

_°_S_°IL_‘”d Hpm |U| I_volume = Sl SRS e i volume Y

----.i - - -_--l_--_l --_l--_-

T I R B C- T AT TTTrTTTaT Tt o

“Ip

g ) »Frequency
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Audio LSI for Portable Devices

High performance audio CODEC

High performance audio CODEC

>
=
=
5
—
@
=)

ADC DAC | Full/[Microphone Input|Speaker Outputjy. . ; Head Serial Effect Operating! 8
Description Part Number Part Number | SUPPY  imbars /N Numbers /N| Half Number Marimum Line | Lo ICPUL Audio [ Toud T ~[Wind Other ik Package| Size
Voltage (V) | ot |(dB)|crdlas (dB)|Duplex]  TYPE | ofi | TYPE [/stere |Output Outputigutput| /F | " I/F |sound™|EQ| gyt [NoteALC|Funcion " -c) (mmxnm)
) o ) 125, DSP. 20 296
2
Stereo CODEC WCSP type with automatic wind ML26128HB ML26128HB | 2736 | 2 | 92| 2 | 95 |Full | O™ | & |8 mlsoomw|Stereo|Stereo| -’ | LoRL. | O |O| O] 0O VPEY Yl wespas x
noise reduction filter and LoudSound™ Differencial AB SPl 1 ow. low (Auto)| (st LDO| | o 296
) 125, DSP. 20 296
2
Ultra compact stereo CODEC WCSP type ML26121AHB ML26121AHB [\%%[)1 257 ffj 2 |92| 2 |95 |Ful Di?(lerr]egr:;al 4 Cfgs Monaural 500mW |Stereo| Stereo Isgl/ LLRL | O |O|O|O|O| — | U |wcsP34| x
T a-low, u-low +85 2.96
) o 12S. DSP. 20 248
Monaural CODEC WCSP type with automatic wind ML26127HB ML26127HB | 2736 | 1 |92| 1 |95 |Full| Single | 1 | onaalsoomWvonara| — | SPI| LIRL | O |O| O] 0O PE Y lwespaal x
noise reduction filter and LoudSound™ AB adlow. i-low (Auo)|  [Fast) LDO| o 248
12S. DSP. 20 258
Monaural CODEC WCSP type ML26125HB ML26125HB | 2736 | 1 |92| 1 |95 |Ful | Single | 1 | onaura|s00mW|uorara| — |SPI| LRL | O |O| O |0 |0["™PE9 ) lwespes| x
with noise tolerance/LoudSound™ AB adlow. i-low LDO| gc 248
Class 128, DSP. Vioea 20 2.56
Monaural CODEC WCSP type with noise tolerance | ML26124-00HB ML26124-00HB|  2.7-36 192| 1|95 Ful| singe | 1 |"\0 500mW|Moraural  — | SPI| LIRJ. | — |O| O | O |Of[[o] U |wespes| x
a-low, u-low +85 2.46
Single Class 12, |12S-DSP. Vioea "2 5.0
Monaural CODEC with noise tolerance ML26124-02GD ML26124-02GD| 2.7-3.6 1 192 | 1 | 95| Full |Differencial] 2 AB Monaural(500mW |Monaural| — SPI LJ.RJ. — O] O0]0O |0 LDO ! |WQFN32| X
Digital a-low. u-low +85 5.0
Ultra compact monaural CODEC ML2612GD mL2s12Gp | VDD 2738 4 | g | | g5 |y | Sinsle | (Classl | — | — |PC/|BS\DSPY o) o) o o] -220 WQFN24 4§<O
omp: ura LVDD 1.65-2.75 @ | ifferencial AB [ SPI| LJ.RJ +85 20
20 2.46
2
Ultra compact monaural CODEC WCSP type ML2614HB miostams |HVPP 27361 4 1o | 4 | 95 |Harr | singie | 1 | ©® onauailsoomw| — | — [spi SR lol oo lo] — | 1 \wespo| x
LVDD 1.652.75 AB LJ.RJ +85 196
ADC DAC _|Full/ |Microphone Input Speaker Output)y : ine |Head Serial Effect ther Operating f
Description Part Number PariNimber SUPPYY irkere 7 INamber S /N| Half — Number| Madmum) | Line 1} 0 0e CPU| Audio [Toud E£Q | Notch | ALC Other| 2 Package| Siz
Voltage (V) | 0f | (dB)|cndhels (dB)|Duplex|  TYPe || of | TYPE [/stereo |Output| Output Qutput| I/F I/F |soungm| EQ [Notc Function| (c) (m¥mm)
- SPVDD 27:55 Class 12C/ |12S, DSP. 20 40
DAC + filterless class D monaural speaker amplifier ML26211EGD ML26211EGD |IOVDD 1.65-3.6] — | — 1 95| — — — D Monaural| 2W — ~ lspi| LuRy O Ol—10|— U |WQFN24| X
Other 2.25-2.75 ) +85 4.0
L SPVDD 2.7-55 20 246
2
DAC + filterless class D monaural speaker amplifier | ) »6511ppg ML26211DHB |IOVDD 16536 — | — | 1 | 95| — | — — C'gss Worawal| 2w | — | — |12 |! fJ DRSJP‘ oOlo|—10/|—1|1|wcspP| x
WCSP type Other 2.25-2.75 > +85 196
SPVDD 2.7-45 -20 6.0
DAC + class AB stereo speaker amplifier ML2611GD ML2611GD | HVDD2736 | — | — | 2 | 90| — | — | — |©®S|stereola00omw|stereo|Stereo| 12¢ |“S0SPY — | o | — | — |srs| @ |waFnsg x
with SRS acoustic processing LVDD 225-275 AB LJ.RJ +75 6.0
SPVDD 2.7-45 20 3.16
Vfl’ég;tc";ss .’t\:ss;(esre:czpzize'ri'ggs':'_i' ML2611HB ML2611HB | HVDD27-36 | — | — | 2 |90| — | — | — C/'\ags Stereo|800mW|Stereo|Stereo| 12C |' fj E;‘SJP‘ — | o] — |- |sms| 1 |wcspss x
ype wi ustic p ing LVDD 2.25-2.75 . +75 296
SPVDD 2755 20 4.0
Class AB monaural Speakj amlifier ML2620GD ML2620GD [IOVDD 16536 — | — | — | — | — | — - C/':";S soomw| — | — ISICDI/ - O|O|—|0|—|1|warN2o x
with LoudSound Other 2.25-2.75 +85 40
SPVDD 2755 20 2.42
Class A8 monaral speaker amplifer ML2620HP ML2620HP |IovDD 16536 — | — | — | — | — | — | — | honmmagoomw| — | — [\ — | o 0|~ |0 | |wcsp2| x
with LoudSound™, WCSP type Other 2.25.2.75 AB SPI +85 254
ADC DAC |Full/ Mcrophone Input |Speaker Output),, .- . Head Serial Effect (Operating .
Description Part Number Part Number SuPPlY ey S/N|Number S/N| Half Number [ L phone IRt Audio | Loud Notch Othe.r ety Package Sl
Voltage (V) Cha%fnels (dB) Chaon'nels (dB)|Duplex Type Inglfns Type |stereo |Output|Output Output| I/F I/F Sound™ EQ|Notch|ALC| Function | (c) (mmXmm)
-20 50
SPVDD 2745 | - - ~ |Class ~ |SPl/ - | | _ | _ |Low power|
Low power MP3 decoder ML2011GD ML2011GD Other 2.7-36 2 |90 AB Monaural|800mW |Stereo Sbit 2KB FIFO +;5 WQFN32 6><o
SPVDD 2.7-4.5 Class SPI/ Low power 20 356
745 | o B B B o "
Low power MP3 decoder WCSP type ML2011HB ML2011HB Other 2.7-36 2 |9 AB Monaural|800mW |Stereo Sbit 2KB FIFO +;5 WCSP35 ol
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Video LSI

Video LSI Overview

Product Overview Product Line-up

Video LSl is used in a variety of applications including on-vehicle accessory products such as car navigation system, display audio and rear-seat ®Video Decoder Series
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.

Composite supported | ML86V76655 | |ML86V76652/3

Composite/S-video/ |\ ag101a | | ML8EV7E68A

@Video Decoder Series supported

i i Composite/S-video/
’V!deo Encoder Sen.es Compo?\enlt sum\)ltl')rted ML86V7675
@Video Interface Series

@Display Controller Series for Small to Medium-Sized TFT LCD
@Evaluation board support

=
=
@
)
—
1%

=
=
@
)
—
1%

®Video Encoder Series |[ML86V76580 || ML86V7655

—QED,
@®Video Interface Series ML86790

@®Display Controller Series for Small to Medium-Sized TFT LCD

ML86V8101 ML86V8102

ML86V8201 ML86V8202C | | ML86V8207 ML86V8209 ML86V8401

Application Examples Application Examples

*Video decoder *Video decoder
+Display controller -Display controller

Rear seat monitor Rearview mirror monitor ‘ @

Rear seat monitor

(=) 00 00D © T
Monitoring system of 4 ' o ) »
surrounding environment Video interface Video encoder >
*Video encoder MIPI camera
*Video decoder SoC
Video Display _ Naviga.tion mon_itor
. ' decoder controller ”| Rear view monitor
Surveillance Out-vehicle —
camera system camera

*Video encoder

Video decoder Car navigation/Display audio

|

Car navigation/Display audio |
. . \

-Video decoder/encoder/display controller ©\
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Video LSI

Video Decoder Series

Video Decoder Series

Operating i A A Crystal
Input Format Part Number Part Number Supply Temperature Input WE2e Output — Sampling Oscillator Feature Package
Voltage (V) % Format Format Format Frequency Frequency |supported
/0 33 NTSC | ITU-R BT656 | o oyoriz.| 24.546454MH detection
~ . z.| 24. z. o
ML86V76655 ML86V76655 | or 1.8 | -40~+85 | CVBSX2 PAL or 14.75MHz. 20.5MHz. tunction | WCSP36
Core 1.8 SECAM| YCbCr 8bit | 14.318182MHz| 28.6363MHz Dither
1/0 3.3 NTSC | ITU-R BT.656 | 13.5MHz. 27MHz. Small
CVvBS ML86V76652 ML86V76652 | or 1.8 | -40~+85 | CVBSx2 | PAL or 12.272727TMHz.| 24.545454MHz,| O | Low power |WCSP36
Core 1.8 SECAM/| YCbCr8bit | 14.75MHz 29.5MHx consumption
1/0 3.3 NTSC | ITU-R BT.656 | 13.5MHz. 27MHz,
ML86V76653 ML86V76653 | or 1.8 | -40~+85 | CVBSX2 | PAL or 12272727 MHz. | 24.59548MHz. 1 O Dither |TQFP48
Core 1.8 SECAM | YCbCr 8bit | 14.318182MHz| 28.6363MHz
CVBSX4 or NTSC | ITU-R BT.656 13.5MHz. 27MHz. Dither
ML86101A MLgs101A | O3S | a0~+g5 | SVBSRZ | pAL or 12.202727MHz. | 24.548484MHz. | O | AEC-Q100 |TQFP48
ore 1. i SECAM | YCbCr 8bit |14.318182MHz | 28.6363MHz supported
CVBS or S-video or S-videox?2
1/0 3.3 CVBSX4 | NTSC |ITURBT6S6Or o\ 27MHz
ML86V7668A ML86V7668A | -40~+85 PAL |YCbCr 8/16bit : N N — | RGB output |TQFP100
VBSX1
Core 2.5 +g-vid?ao><3 SECAM | or RGB 18bit | 12-272727MHz | 24.545454MHz.
CVBSX4+ | NTSC 7.99300MHz | 7.99300MHz WVGA
CVBS&S-video&Component&RGB ML86V7675 ML86V7675 | 1/0 3.3 -40~+85 Componentxz or PAL ITU-R BT.65§ - - O sampling TQFP64
Core 1.5 CVBSX4+S-videoX1 or YCbCr 8bit component
' +Componentx1 | SECAM 33.333MHz | 33.333MHz input
Video Encoder Series Video Encoder Series
Operating ; A A Crystal
Output Format Part Number Part Number Supply Temperature Input Video Output ) Sampling Oscillator Feature Package
Voltage (V) (C) Format Format Format Frequency Frequency |supported
/0 33 13.5MHz. 27MHz.
) _ 12.272727MHz. | 24.545454MHz.
CVBS ML86V76580 ML86V76580 | or 1.8 | -40~+85 || TU-RBT.656) NTSC | /pg agenmbz S e emie | —  |Noneed of LPF VTVQF';‘;BS
Core 1.8 or YCbCr 8bit | PAL 14.318182MHz | 28.6363MHz CcS
ITU-R.BT.656 o CVBS+ 13.5MHz. 27MHz,
CVBS/S-video/Component or RGB ML86V7655 MLeev7ess | /O 33 | a0~+85 |veocreterait| \TSC | swideor |TEFEEHIINE SN | VB TQFP100
ore 2. or RGB 24bit Component  [14318182MHz, 18MHz| 28.6363MHz. 36MHz
Video Interface Series Video Interface Series
. Supply |_Operating Input Output Output
Part N Part N F Pack
Description art Number art Number Voltage (V) Tem?%r;a\ture Format Format (LVTTL) Format (MIPI) eature ackage
MIPI/CSI-2 (2Lane) .. n.on |[MIPI/CSI-2 (2Lane)| MIPI/CSI-2 receiver/
MIPI=MIPI/LVTTL Video Interface ML86790 MLgs790 |V ggr'z o ;'8 -20~+85 |YUV422 8bit. JPEG YC%?"M?Z'D'(‘J;';Z'Z) YUV422 8bit. JPEG transmitter. WCSP63

36
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650Mbps/Lane max

650Mbps/Lane max

MIPI to LVTTL translate
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Video LSI

Display Controller Series for Small to Medium-Sized TFT LCD

38

LAPIS Semiconductor

Description

Part Number

TCON, Image adjustment functions included

ML86V8101

ML86V8102

T-CON, Video decoder included

ML86V8201

ML86V8202C

ML86V8207

ML86V8209

Built-in video decoder and microcomputer

ML86V8401

Display Controller Series for Small to Medium-Sized TFT LCD

Supply Voltage Analog Video Input Digital Video | Digital Video
Part Number PRY g g. B & & Resolution| OSD | MCU Feature Package
V) Terminal Type Input Output
Built-in image
quality
QVGA i
ML86V8101 33 -40~+85 — — RGB 18bit RGB 18bit — | — | adiustment | rqepgy
~QHD function
(digital input
only)
RGB 24 bits
QVGA supported
ML86V8102 3.3 -40~+85 — — RGB 18/24bit | RGB 18/24bit ~QHD — — |image quality | TQFP80
adjustment
function
VBSX2 NT ITU-R BT.656 | (ITU-R BT.656
ML86V8201 /033 40~+85 cvee Plfl_c YCbCi f?/r16/24b' or QUGA Li — o TQFP100
Core15 |~ o ' | vcberspity |~wvaa | H® camera
S-videox1 SECAM or . supported
RGB 18/24bit +RGB 18/24bit
CVBSX2 + ComponentX2 ITU-R BT.656 |ITU-R BT.656 style
170 3.3 or NTSC or or QVGA Component
ML86V8202C Core 1.8 -40~+85 CVBSX2 + S-videoX1 PAL | YCbCr 8/16/24bit | YCbCr 8/16/24bit ~WVGA | — input TQFP100
SECAM or or supported
+ Componentx1 RGB 18/24bit | RGB 18/24bit
CVBSX4 or ITU-R BT.656 .
CVBSX3+(Component or | NTSC or Built-in OSD
1/0 3.3 . _ | aveA | Text function
ML86V8207 Core 25 -40~+85 S-video)x1 or PAL | YCbCr 8/16/24bit | RGB 18/24bit ~WVGA | Line | h > |LQFP144
' CVBSX2 + S-videoX1 |SECAM or suc dgs text
+(Component or S-video)X1 RGB 18/24bit and icon
CVBSX4 or Built-in
s CVBSK(Comp r Suidea | 7 | O 000 ove Picture In
170 3. or CVBSX2 + S-videoX1 . . VGA | Text | Picture
ML86V8209 Core 25 -40~+85 +(Comp or S-video)X1 or PAL | YCbCr 8/16/24bit | RGB 18/24bit ~XGA | Line function for LQFP176
CVBSX1 + Svideox2 |SECAM| _ & video
+(Comp or S-video)X1 ! synthesis
ITU-R BT.656 | ITU-R BT.656
1/0 33 CVBSx3 NTSC or o | QueA go51 | Svystem
ML86V8401 -40~+85 or PAL | YCbCr 8/16/24bit | YCbCr 8/16bit Text ... |control MCU |TQFP100
Core 1.8 . ~WVGA (8bit) | .
CVBSX2 + S-videox1|SECAM or or installed

RGB 18/24bit

RGB 18/24bit
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Video LSI

Evaluation board support
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Description Part Number Contents Notes
ML86V76655 Evaluation Board :EZ:J:‘;":'::EIZO;? X
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)
. +Evaluation board x 1 )
Video Encoder ML86V76580 Evaluation Board | CD-ROM x 1 Lending

ML86V7655 Evaluation Board

(Evaluation board manual, evaluation board circuit diagram)

Display Controller

ML86V8101 Evaluation Board
ML86V8102 Evaluation Board
ML86V8201 Evaluation Board
ML86V8202C Evaluation Board
ML86V8207 Evaluation Board
ML86V8209 Evaluation Board
ML86V8401 Evaluation Board

+Evaluation board x 1

*AC adapter x 1

‘USB cable x 1

-CD-ROM x 1

(VAStudio (LSI control software), OSDBuilder

(OSD data development support tool) (ML86V8401 only)
Evaluation board manual, evaluation board circuit diagram)

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

40 LAPIS Semiconductor

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, I12C, 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.

s
ML86V8401 Evaluation Board Configuration
Main Screen of Development Support Software
External External
Digital I/F OSD I/F
Analog I/F< CV3 .
TCON .I
ML86V8401 g
LED DRV. LCD panel
LED DRV."
12c |, 12c
iEEPROMII
AIN
- DC12V
[ S ]
8o ogm
Switch board
Characters can be easily placed and checked.
-
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™ (Production Programmed ROM)
Short TAT read-only memory which can replace flash memory and mask ROM

T
* P2ROM™ is a trademark of LAPIS Semiconductor Co., Ltd. PZRO m

P2ROM" Overview

Features

Comparison of Production Processes between P2ROM™ and Flash/MROM

@Short [ead time «w-seeeesererssneisnniiiiiiiiinn Minimizes lead time from code programming to product shipment.
@Stock free for CUSTOMErs «+-«eeeseeerersneesnennnennne The customer does not need to store the unprogrammed memory.

@No additional programming COSts ---«++=+eeeesuees Programming costs - required for OTP and Flash memory - are eliminated.

.No mask charging .......................................... No mask Charging for P2ZROM™,
@Support special Markings -«««+---sssseseeeecreeacnnes Similar to mask ROM, special markings can be placed on the package.
@Compatible with NOR Fash memory---+«-eeeeeee Compatible package available, TSOP(I)56 and TSOP(1)48.

Shorter
delivery time

Programming Quick [ Mounting ]

& testing delivery

Packages

®SO0P44
®SOP16
@SSOP70
@TSOP(I)56
@TSOP(I)48
@TSOP(II)50
O@TFBGA48
OLGA140

P2ROM™ No stock required
by the customer
Specify a bank for
each package type
i.e. TSOP (I), TSOP ‘
(I), SOP, TFBGA ATP bank ,_T_
Flash

storage environment)

Stock management Customer st |
(i.e. quantity checking, /_lfsif’__e_r_sf ____________

Data
ck

(e.g. production processing,
code management)

Program arrangement ]

Customer management

1

-
| Test |—>[Delivery : ¥

1

Programming i_’
1
1

Applications

@Consumer Electronics (Game, Toy, Educational Toy, Amusement, Electric Musical Instrument, TV, STB, etc.)
@Information equipment (Printer, etc.)

,
S

42 LAPIS Semiconductor

MROM

(i

L Testi Deli Mountin
— w—b esting elivery unting
Programming

{ 3-4 weeks | >|

Increased orders

Long lead time 7

Product Series of P2ZROM™

Based on technology of large capacity and high speed, we provide space-saving and multifunction products on a constant basis.

Vs N
"Serial access saves pin count and
realizes smaller package for cost

and space saving"
- AL J

y

SPI BUS P2ROM™

e

P2ROM™ with
built-in customer
specific interface

Custom
P2ROM™

;

P2ROM™ with
built-in security
enabled code

P2ROM™ with
built-in gate array

@Contributing to smaller size, multifunction,
and space-saving.

___________________________ AS@ P2ROM™ with |8
built-in Gate Array

Parallel standard P2ZROM™
(NOR-Flash compatible)

Die form, TSOP, BGA,
Cu frame package

2014 SHORT FORM CATALOG
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P2ROM

AS@ P2ROM™ Series with built-in Gate Array AS@ P2ROM™ Series with built-in Gate Array

i i 3 i Access Time|Standby current| Operating
MR35VvOOOO0 256M~1Gbit Dig?tl)ty Part Number Suppl}(v\goltage D?&?;ty Part Number ?ﬁgﬂgﬂ%ﬁ'&n v osltigzl{V) Feature Sgggczws/) con(sl\%;np)tion Teml(:)%)ature Package
X.
MR25TOHOOOE 16M~128Mbps *q
1G MR35V01G7xB 3.0~36 1G | MR35VO1G7xB | 128Mx8 | 3.0~3.6 |Embedded g?;epﬁ't’zg?:;‘ufa‘e | 900,320 10pA 0~+70 | TSOP(1)48
Equipped with Gate Array of 30K/25K gate typ. 1
Supply Voltage : 3.0V~3.6V / 2.7V~3.6V 512M MR35V5127xB 3.0~36 512M | MR35V5127xB | 64Mx8 | 3.0~3.6 Embeddedg;ﬁ ::féf;?ﬂ’;ﬁa‘e D 240/25 10uA 0~+70 | TSOP(I)44
Operating Temperature : 0°C~+70°C ~
256M MR35V2567xB 3.0~36 256M | MR35V2567xB | 32Mx8 | 3.0~36 |Empedded g?;epﬁ't’zgf:;‘ufa‘e 0| 900,320 50pA 0~+70 |TSOP(I)44
8MX16 Embedded Gate Array of 30K Gate typ('1) TSOP(1)48
7~3. 7~3. ~ ~+
128M MR25T1287xL 2.7~36 128M | MR25T1287xL | o o | 27~36 26 Input & 16 Inout 80~100/25|  10uA 0~+70 TSOP(M
- 4MX16 _ Embedded Gate Array of 30K Gate typ('1) - - TSOP(1)48
64M MR25T647xL 2.7~3.6 64M MR25T647xL | o\ o 2.7~36 26 nput & 16 inout 80~100/25|  10uA 0~+70 | o0p a4
1Mx16 Embedded Gate Array of 30K Gate typ('1) TSOP(1)48
7~3. 7~3. ~ ~+
oM MR25T167xL 2.7~3.6 o MR25T167xL | o 2.7~36 26 Input & 16 Inout 70~100/25|  50uA 0~+70 TSOP(IM
1MX16 Password
MR25T1671L 2.7~36 MR25T1671L M8 2.7~36 authentioation 70/25 50uA 0~+70 | TSOP(I)48
*1: The design interface of gate array supports any of spec., RTL, and Netlist.
™ H ™ 1
Parallel Standard P2ROM™ Series Parallel Standard P2ROM™ Series
- R . . Current Consumption | Operating Socket
. Density Supply Voltage Density Configuration| Supply Access Time (Max.) : Package
MR26TLLILILILIL] 512Mbit (bit) Part Number ) (bit) Part Number (wordXbit) | Voltage (V) (ns) Operating| Standby Tem?%f e packase ?352225 Frame
MRI7TLILICICICIL] 256Mbit .0~3. X .0~3.
512M MR26T51203L | 30~36 512M | MR26T51203L 32Mx16/ | 3.0~3.6 100 35mA | 10uA | 0~+70 TSOP(I)50 — —
MR27TLICICICICIC] 8M~256Mbit 2.7~3.6 64MXx8 2.7~3.6 120
. 3.0~3.6 16Mx16/ | 3.0~3.6 100
~ — ~+ — —
MR27VLCOOE 8M~128Mbit 256M MR27T25603L 2736 256M | MR27T25603L | .\ o' 5o a0 120 35mA | 10uA | 0~+70 TSOP(I)50
X
Supply Voltage : 3.0V~3.6V / 2.7V~3.6V MR27T12800L 2.7~3.6 MR27T12800L ?'\GAM :(2/ 2.7~3.6 90 25mA | 10uA | 0~+70 TSOP(1)48 — —
Operating Temperature : 0°C~+70°C 3.0~386 aMx16/ | 3.0~36 20
128M MR27T12802L o736 128M | MR27T12802L | o\ o 0 56 % 25mA | 10uA | 0~+70 TSOP(I)56 — —
8Mx16/ .
MR27V12800L 3.0~3.6 MR27V12800L | .o o | 3.0~36 85 25mA | 10uA | 0~+70 Chip — —
3.0~3.6 70 SOP44/TSOP(1)48/
3.0~3.6 AMX16/ | 2.7~3.6 90 20mA | 10uA | 0~+70 TFBGA48 ca/ | cw
MR27T6402L o an MRETTOA02L | guxg | 3.0~36 80 SOP44 |TSOP(1)48
64M 2.7~3.6 64M 2'7~ 3' 5 % 20mA | 10uA |-40~+85 TSOP(1)48
4AMx16/ .
MR27V6402L 3.0~3.6 MR27Ved02L | o o 3.0~3.6 70 20mA | 10uA | 0~+70 Chip — —
3.0~3.6 70 SOP44/TSOP(1)48/
3.0~36 OMx16/ | 2.7~3.6 90 20mA | 10uA | 0~+70 TFBGA48 ca/
MR27T3202L e MR27T3202L —
4AMx8 3.0~3.6 80 SOP44
32M 2.7~3.6 32M 27236 % 20mA | 10uA |-40~+85 TSOP(1)48
2Mx16/ )
MR27V3202L 3.0~3.6 MR27V3202L | °, o 3.0~3.6 80 20mA | 10uA | 0~+70 Chip — —
0~+70 | SOP44/TSOP(1)48/
X
MR27T1602L 2.7~3.6 MR27T1602L 12'\"M>:: /| 27~36 70 16mA | 10uA TFBGA48 S(O:IGDA/'. 4 lr soC: (/1) 18
16M 16M -40~+85 TSOP(1)48
1MX16/ .
MR27V1602L 3.0~3.6 MR27Vi602L | L o 3.0~3.6 70 16mA | 10uA | 0~+70 Chip — —
512KX16/
MR27T802F 2.7~3.6 MR27T802F 1Mx8 2.7~36 80 18mA | 5uA | 0~+70 | SOP44/TSOP(1)48 — —
8M 8M
512Kx16/ 70 18mA | 5uA | 0~+70 | SOP44/TSOP(1)48 — —
MR27V802F 3.0~3.6 MR27V802F M8 3.0~3.6 % 18mA | 5uA | 0~+70 Ghi — —
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P2ROM

Parallel Page Mode P2ROM™ Series Parallel Page Mode P2ROM™ Series

- . Density Supply Density Configuration .| Supply [Access Time Current Gonsumption Operating Socket | package
MR36VLILOOO  1G~8Gbit (bi) Part Number Voltage (V) ity | PartNumber | oraxpity MOde Page Size | yjpaey) ““ i | Operating Standoy | raa  Packase | moltE | Frame
MRSADLOOOL - R blsfi=aeil 16G MR36V16G56C 3.0~36 16G | MR36VI6GS6C | 256Mx64 |LVN| endless |3.0~3.6| 1000/40 |360mA 85mA| 0~+70  LGA140 (1) | S&/ 1 —
MR26V O] 64M~2Gbit | ce/
MR27VOCOOOD  16M~256Mbit - MR36V08G57C 3.0~3.6 . MR36V08G57C | 256Mx32 | LVN| endless |3.0~3.6| 1000/40 |180mA|60mA | 0~+70 | SSOP70 s | =
N x32 (2L LVN | endless |54 4| 1000740 |180mA| 0 a | oot p70 (*1) CG/ —
Page Size : 8-wordX16 / 8-wordx32 MR36V08G87C 3.0~36 MR36V08G87C | 256Mx32 NOR|16-wordXx32 3.0~36 450/40 |150mA OmA| 0 0| SSOP70 SSOP70
Supply Voltage : 3.0V~3.6V MR36V04G54B 3.0~36 MR36V04G54B | 12811532/ NOR 8-wordx32| 3.0~36| 105/25 |100mA 85mA | 0~+70 | Ssop7o (D | CGL | —
Operating Temperature : 0°C~+70°C 4G 4G 128Mx32/ 1 cG/
MR36V04G54S 3.0~36 MR36V04G54S | 12011532/ | NOR 8-wordx32| 3.0~36| 130/25 |100mA | 85mA | 0~+70 | SSOP70 | —
MR36V02G548 3.0~3.6 MR36V02G54B | 84MX32/ | \opig wordx32| 3.0~3.6| 105/25 | 100mA 50mA | 0~+70 | ssop7o (1 | CG/ _
°G ”G 128Mx16 SSOP70
" 64Mx32/ } - _ (*1) CcG/ _
MR26V02G54R 3.0~36 MR26V02G54R | S7H32 | NOR 8-wordx32| 3.0~36| 105/25 | 100mA|45mA | 0~+70 | SSOP70 s
MR36V01G528 3.0~36 MR36V01G528 6142"2’;';;1(%/ NOR|8-wordx 16| 3.0~3.6| 105/25 |100mA|25mA | 0~+70 | TSOP(I)56 — —
1G 1G
~ 64MX16/ ) _ _ » cG/ —
MR26VO1GESL. 3.0~36 MR26v01G53L | %7518/ |NOR 8-wordx 16| 3.0~3.6| 105/25 |100mA|10mA | 0~+70 | §SOP70 () | S8/
MR26V51252R 3.0~36 MR26V51252R 3(252",\;‘;2/ NOR |8-wordx16| 3.0~3.6| 105/25 | 50mA | 4mA | 0~+70 | TSOP(I)56 — —
512Mm S12M 32Mx16/ (*1) CG/
MR26V51253L 3.0~36 MR26V51253L | 275/ INOR 8-wordx 16| 3.0~3.6| 100/35 | 80mA | 5mA | 0~+70 | SSOP70 oL —
N 16Mx16/ g — —~ (*1) CG/ _
MR3TV25653T 3.0~36 MR37v25653T | 'SH1S/ | NOR | 8-wordx 16| 3.0~3.6 100/25 | 35mA | 5mA | 0~+70 | SSOP70 s
256M MR37V25652T 3.0~36 256M | MR37V25652T 132",;‘;2/ NOR |8-wordx16| 3.0~3.6| 100/25 | 35mA | 20uA | 0~+70 | TSOP(1)56 — —
16Mx16/ ] ~ ~ SSOP70/ (1) | ca/ _
MR27V25653L 3.0~36 MR27v25653L | 20U/ | NOR|8-wordx16| 3.0~36| 100/35 | 60mA | SmA | 0~+70 Chin SSem70
MR37V128528 3.0~3.6 MR37V12852B 81l\gr\>;|1<%/ NOR 8-wordx16| 3.0~3.6| 90/30 | 50mA | 10uA | 0~+70 | TSOP(I)56 — —
MR27V12852L 3.0~3.6 MR27V12852L ﬁ"gh’;;%/ NOR|8-wordx 16| 3.0~3.6| 85/30 | 50mA | 10uA | 0~+70 | TSOP(I)56 — —
128M 128M
MR27V12852R » MR27V12852R | 8MX16/ y - A0~ _ _
(R27VizssR 3.0~3.6 o Clam1e) |NOR|8-wordx16|3.0~3.6| 80/25 | 40mA | 104A |-40~+85  TSOP()S6
MR27V12850L 3.0~36 MR27v12850L | S'X18’ | NOR|8-wordx16|3.0~356| 85/30 | 50mA | 10uA | 0~+70 TS%Z(inm/ — —
B AMx16/ ] ~ _ TSOP(1)48/ — -
MR37V6452B 3.0~3.6 MR37V6452B 8Mx8 NOR|8-wordx16| 3.0~3.6| 90/30 | 50mA | 10uA | 0~+70 TSOP(1)56
5 AMx16/ ] _ . |SOP44/TSOP()48/| CG/ —
san MR27V6452L 3.0~36 - MR27veaszL | EVCY NOR|Bwordx16|3.0~36) 90/30 | 50mA | 10uA | 0~+70 | SUTEIRONEMS] O67
~ AMx16/ ] _ e TSOP(1)48/ — —
MR27V6452R 3.0~3.6 MR27V6452R 8MX8 NOR|8-wordx16| 3.0~3.6| 80/25 | 40mA | 10uA |-40~+85 TSOP(1)56
MR26V6455J 3.0~3.6 MR26V6455J 42"&‘)12/ NOR|8-wordx32| 3.0~3.6| 100/30 |100mA|20uA | 0~+70 |  SSOP70 — —
MR27V3252J 3.0~3.6 MR27v3252) | #1008 INOR|8-wordx 16/ 3.0~36) 70/25 | 50mA | 10uA | 0~+70 | SOPA4/TSOPMMS| O/ | —
32M 32M
MR27V3252R _ MR27V3252R | 2Mx16/ ] _ e _ -
omneryazezn 3.0~36 T | Piixg | NOR|8-wordx16|3.0~3.6| 80/25 | 40mA | 10uA -40~+85 ~ TSOP(148
- VX167 : 5 . |SOP44/TSOP()48/| CG/ _
16M MES7V1659L 3.0~36 toM | MR27vies2L | 30O | NOR|8-wordx16| 3.0~3.6) 80/25 | 60mA | 10uA| 0~+70 chin soos

*1: For sockets. Package is not suitable for reflow soldering. *2: Boot-ROM space (128-pageXx16-wordX32-bit) is included.

46 LAPIS Semiconductor 2014 SHORT FORM CATALOG 47




P2ROM

SPI BUS P2ROM™ Series

SPI BUS P2ROM™

Y)—=-x

MR37TLILILICICC] 64M~128Mbit
MR37VLILICICICICT  128Mbit
MR27VLILICICICIC]  16M~64Mbit

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

48 LAPIS Semiconductor

Density Supply
(bit) Part Number Voltage (V)
MR37T12841B
(Under development) 3.0~36
128M MR37T12843B 3.0~3.6
=D
MR37V12841A 3.0~3.6
MR37T6441B
(Under development) 3.0~3.6
MR37T6443B
64M (Under development) 3.0~36
MR27V6441L 3.0~3.6
32M MR27V3241L 3.0~3.6
16M MR27V1641L 3.0~3.6

Density Configuration Supply  |Operating Frequency(MHz)| Current Consumption(Max.) TOperatitng
(bit) sl Elulls (wordxbit) | Voltage (V) [FAST-READ| READ Operating (3 | Standby | raae|  Package
MR37T12841B ~ *3 -
(Unde deveropmeny|  128MX1 3.0~36 86 50 | 30mA/20mA (3 | 10uA | 0~+70 |  SOP16
128Mx1 86 50 30mA/20mA (3)
128M | MR37T12843B 64Mx2 3.0~3.6 80/68 50 30mA/20mA (3 | 10uA | 0~+70 SOP16
=D "
32Mx4 80/68 50 40mA/20mA ("3)
MR37V12841A 128Mx1 3.0~3.6 33 20 30mA/20mA (3) | 50uA | 0~+70 SOP16
MR37T6441B .
(Under developmeny|  64MXT 3.0~36 86 50 30mA/20mA (3 | 10uA | 0~+70 SOP16
64MX1 86 50 30mA/20mA ("3)
eam RO 32Mx2 30~36 | 80/68 50 | 30mA/20mA (3 | 10uA | 0~+70 |  SOP16
(Under development)
16Mx4 80/68 50 40mA/20mA (3)
MR27V6441L 64MX1 3.0~36 33 20 30mA/20mA ("3 | 504A | 0~+70 | SOP16/Chip
32M MR27V3241L 32Mx1 3.0~36 33 20 40mA/20mA (3) | 50uA | 0~+70 | SOP16/Chip
16M MR27V1641L 16Mx1 3.0~3.6 30 20 25mA/20mA (3) | 50uA | 0~+70 | SOP16/Chip

*3 : FAST-READ/READ
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NOR Flash Memory

% B4-Flash is a registered trademark of Incorporated company GENUSION.

NOR Flash Memory Overview

Product Overview

Feature

@Secure data storage feature after rewriting -
P-type memory cell maintains data for 20 years after 10,000 rewriting.

@®Fast writing process -

B4-HE injection writing increases writing process speed by three times compared to the existing NOR-Flash.

@®Fast erasing process
Channel FN erasing increases erasing process speed by 40 times compared to the existing NOR-Flash

Application Examples

Game consoles

<Consumer Products>

Celbidbwadbidbiadbadbaadbbdbdidhadbiiblhuaasliid
ZoN,

Electronic musical instruments

STB etc.

<IT>

GENUSION’s “B4-Flash” technology (P-type memory cell, original “B4-HE injection”
writing method*) provides fast and high-quality rewriting.

*Back Bias assisted Band to Band tunneling (B4) - Hot Electron Injection

B4-Flash guarantees high speed writing.

Q EEPROM (FN tunnel)

1m Worse

R NAND (FN tunnel)

(&)

& 100u :

o source side

E injection NOR, NROM (CHE)

= N YT e

_!éb 10u

E .........................

§

o B4-Flash

g u (B4-HE)

a MRAM, PRAM
100n
Better <in 1u im

Programming Current (A/cell)

B4-HE injection method’s low current consumption during writing process realizes concurrent writing of memory cells.

B4-Flash guarantees high speed erasing. B4-Flash guarantees secure data storasge.

About 40 times faster
about 40 times faster
NOR-Flash with
> { {
0.1~0.2 5 10 20
Erase speed (Mb/sec) Data retention after 10k times Write/Erase (year)

Existing NOR-Flash Existing NOR-Flash

NOR-Flash with
B4-Flash technology

»
»

Product Line-up

NOR Flash Memory Series

Device Name Product Name

: Memory Memory Access time|Current Consumption|  Qperating Onboard
Product Name \C/) pleratln\§ Capacity |Configurationl Mode | Pagesize (Address/ ki Temperature| Package :3;;3,‘1 P?ckage
oltage(V)| (i) | (wordXbit) Page) (ns) |Operation| Stand-by | ' “Ta (°C) package | frame

MR29V25652A

256M NOR Flash (Under development)

MR29V25652A

(Under development)

2.7~3.6 256M | 16MX16 | NOR | 16-wordX16 TBA | TBA | TBA | -40~+85 | TSOP(I)56| — —

MR29V12852A
(Under development)

128M NOR Flash

MR29V12852A

(Under development)

2.7~3.6 128M 8Mx16 | NOR | 16-wordx16 | 70/25 | 25mA | 100uA| -40~+85 | TSOP(I)56| — —

MR29V06452A
(Under development)

64M NOR Flash

MR29V03252A
(Under development)

32M NOR Flash

MR29VOB452A | 57 36 | 64M | 4Mx16 | NOR | 16-wordx16 | 80/25 | 20mA | 30uA | -40~+g5 || SOP(MSE/ 1
(Under development) TSOP(1)48
AIRENEAETE 2.7~3.6 32M 2MX16 NOR | 16-wordX16 80/25 | 15mA | 30uA | -40~+85 TSOPM)S6/) —
(Under development) TSOP(1)48
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DRAM

Legacy DRAM Overview

Types of DRAM Product Line-up

Asynchronous clock DRAM @FP DRAM (Fast Page mode) Legacy DRAM
®EDO DRAM (Extended Data Out) 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
Synchronous clock DRAM @SDRAM (synchronous DRAM) stable basis. We provide not only standard products, which feature a wider range of operating temperatures and a smaller package, but also
@DDR-SDRAM (Double-Data-Rate SDRAM) customized products in accordance with requirements by customers.
@DDR2-SDRAM Vs ~ Ve _ ™~
@®DDR3-SDRAM Standard Customized
Clock frequency A 256M BGA assembly products
S800MHz (Small PKG)
Low power

128M

consumption products

64M Low voltage product
Larger density ﬁ (2.5V/2.0V/1.8V)
c

400MHz
Legacy DRAM —¢ .

DDR-SDRAM ustomized Wide t t
- Ide temperature
200MHz 16M (Value added) range products
SDRAM (-40C~+85C)
66MHz - EDO DRAM
50MHz \/ EP DRAM 4M Wafer products
N\
1990 1995 2000 2005 2010 v 5V/3.3V
ear C~70°
L 0°’C~70°C ) 9 )

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.
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DRAM

Legacy DRAM FP/EDO

Vcﬁ:j:gpelz,V) D?t?i?;ty g:rtnabgi?sf Rg;rcelséh Part Number
x4 N MSM514400E

& MSM514800E

7y MSM514800ESL
MSM514260E

x16 512 MSM514265E

MSM54162588

5.0 4K MSM5116400F
x4 MSM5117400F

” MSM5117405F

Tom & MSM5117800F
MSM5117805F

4K MSM5116160F

x16 I MSM5118160F

MSM5118165F

x4 I MSM51V4400E

x8 MSM51V4800E

aM MSM54V16258B

x16 512  |MD54V16258BSL

MSM51V4265E

i MSMS51V16400F

» MSM51V16405F

a3 MSM51V17400F
2K | MSM51V17405F

MSM51V17800F

16M x8 MSM51V17805F

| MSMS51Vi6160F

MSM51V16165F

x16 W« MSM51Vi8160F

MSM51V18165F

64M 4K MD51V65165E

| Automotive grad

4 i« MSM514400DP

aM MSM514400EP

5.0 512 MSM514260EP
x16 MSM5118160FP

16M K "Msms118165FP

x4 1K | MSM51V4400EP
aM MSM54V16258BP

33 x16 512 \isMs1va265EP
o x4 2K |MSM51V17400FP
x16 1K |MSM51V18165FP

54 LAPIS Semiconductor

Legacy DRAM FP/EDO

Part Number

Standard

Supply
Voltage(V)

Density |Configuration
(wordXbit)

Circuit function

Access
Time (ns)

Cycle Time
(cycles/ms)

Operating
Temperature,
Ta (C)

MSM514400E 1Mx4 Fast Page Mode 60/70 1024/16
MSM514800E 1024/16
—_— X
MSM514800ESL " 512KX8 | Fast Page Mode 60/70 1024/128
_ MSM514260E | Fast Page Mode 60/70
MSM514265E 256KX16 EDO 512/8
MSM5416258B High Speed EDO | 28/30/35
MSM5116400F 60 4096/64
— = 50+
MSM5117400F 5.0+0.5 AMx4 Fast Page Mode c0/60
_MSMS5117405F | EDO 2048/32
_ MSM5117800F | 16M OMX8 Fast Page Mode 60
MSM5117805F EDO
MSM5116160F 60 4096/64
MSM5118160F iMx1g | | astPage Mode 50/60 102416
MSM5118165F EDO
MSM51V4400E 1MX4 Fast Page Mode 70/100
—— = ~+
MSM51V4800E 512KX8 Fast Page Mode 70 1024/16 0~+70
MSM54V16258B aM
MD54V16258BSL 256KX16 EDO 40/45/50 512/64
MSM51V4265E EDO 60/70 512/8
MSM51V16400F Fast Page Mode 60
MSM51V16405F EDO 50/60 4096/64
MSM51V17400F 3.3+0.3 4MX4 Fast Page Mode 50/60
MSM51V17405F |~ EDO 50/60 2048/32
MSM51V17800F 16M Fast Page Mode
e — 2MX%8 60
MSM51V17805F EDO
MSM51V16160F Fast Page Mode 50/60
MSM51V16165F IMx16 EDO 60 4096/64
MSM51V18160F Fast Page Mode
MSM51V18165F EDO 50/60 1024/16
MD51V65165E 64M 4AMX%X16 EDO 50/60 4096/54
Automotive grade
MSM514400DP
_— X
MSM514400EP aM 1MXx4 Fast Page Mode 60/70 1024/16
MSM514260EP | 5.0+0.5 256KX16 | Fast Page Mode 60/70 512/8
MSM5118160FP Fast Page Mode
—_— X
MSM5118165FP 16M 1MX16 EDO 60 1024/16 p—
MSM51V4400EP 1Mx4 Fast Page Mode 70/100 1024/16
MSM54V16258BP aM 256KX16 EDO 40/45/50 512/64
MSM51V4265EP | 3.3+0.3 EDO 60/70 512/8
MSM51V17400FP 16M 4Mx4 Fast Page Mode 60 2048/32
MSM51V18165FP 1MX16 EDO 60 1024/16

Package

TSOP(I)26/20Cu

TSOP(I)28

TSOP(I)44/40

TSOP(I)26/24Cu

TSOP(I)28

TSOP(I)50/44

TSOP(1)26/20Cu

TSOP(I)28

TSOP(I)44/40

TSOP(I)26/24Cu

TSOP(II)28

TSOP(I)50/44

TSOP(I)50

TSOP(I)26/20Cu

TSOP(I1)44/40

TSOP(II)50/44

TSOP(I)26/20Cu

TSOP(I)44/40

TSOP(I)26/24Cu
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DRAM

Legacy DRAM SDRAM

Voltage(V)

(bit) |data bits

Part Number

Legacy DRAM SDRAM

Part Number

Density
(bit)

Configuration

(bankXwordXbit) | Frequency(MHz)

Max. Operating| Refresh Cycle

(cycles/ms)

Cycle Time
(ns)

Operating
Temperature
Ta (C)

Package

Function

Standard
x8 MSM56V16800F MSM56V16800F | 3.3%0.3 2X1Mx8 125 4096/64 8/10 TSOP(I)44 —
T MSM56V16160F MSM56V16160F 125 8/10 TSOP(I)50 —
x16 MSMS56V16160K MSM56V16160K | 3.3+0.3 | 16M | 2x512KX16 166 4096/64 | 6/7/7.5/8/10 TSOP(I)50CU |ttty
Drivabili
MSMS6V16161K UL 143 7/7.5/8/10 TSOP(50CU |, et funsion
55403 4K | o | MDS6V62160E MD56V62160E 100 10 TSOP(I)54 —
T eam | x16 MD56V62160M MD56V62160M | 3.3+0.3 | 64M 4xX1Mx16 143 4096/64 7/75/10 | 0~+70 | TSOP(I)54Cu |, Dby, -
Drivabili
TR TR 143 7/75/10 TSOPS4Cu |, abily
. adjustment function
128M | x16 MD56V72161C MD56V72161C 4x2Mx16 166 4096/64 77510 TSOPISACU | brvaity
(Under development) (Under development) N adjustr_nent fu_nctlon
256M | x16 IR LR B 4X4Mx16 166 8192/64 | 6/7/7.5/10 TSOP(I)54Cu |,y omariity,
Drivabili
25402 | 256M | x16 R e 4%x4Mx16 200 8192/64 5/6/10 TSOP(I)B6CU |, orivadility.
16M A T e 2X512Kx16 143 7/7.5/8/10 TSOP(I)50Cu
64M | X16 | 4K HIERISHER B TEIAR MDS6VE216IM-XXTAP| 33403 |  64M 4X1Mx16 143 4096/64 7/7.5/10 TSOPMB4CU | privabilit
33403 SDR | 1iD56V72161CHxTAP MDS6V72161C-xxTAP -40~+85 adsinent urton
128M (eosieloletalis Mg e 128M 4x2Mx16 166 6/7/7.5/10 TSOP(I)54Cu
256M | x16 e MDS6VBZIBOA-XXTAP| 33403 | 256M |  4x4Mx16 166 8192/64 | 6/7/7.5/10 TSOP(I)54Cu
Automotive grade Automotive grade
MSM56V16160FP MSM56V16160FP 100 10 TSOP(I50 —
16M 33+03 | 16M | 2x512Kx16 4096/64 Drivabilty
16 MSM56V16160KP MSM56V16160KP 166 6/8/10 TSOP(I)50Cu |, orivabiity,
4K MD56V/62160E-xxTAP MD56V62160E-xxTAP 100 10 TSOP(I)54 —
3303 | 64M SDR 33103 | 64M 4X1Mx16 4096/64 -40~+85 S
MD56V62160M-xxTAP MD56V62160M-xxTAP 143 7/7.5/10 TSOP(I)54Cu |, Drvabiity,
128M | x16 PR AL MDS6V72180C-xxTAP| 33+0.3 | 128M | 4x2Mx16 166 4096/64 6/8/10 TSOP(S4CY |yiment e
256M | x16 | 8K MDSEVEZ1E0A- TAP MDSBVEZIEOAXTAP 3.3+0.3 | 256M 4X4Mx16 166 8192/64 | 6/7/7.5/10 TSOP(I)54Cu |, 2rivadiliy.
SDR: Single Data Rate Synchronous DRAM, DDR: Double Data Rate Synchronous DRAM
SDRAM for SiP (chip product) SDRAM for SiP (chip product)
; ; , ; ; ; Operating
Supply | Density |Number of| Refresh Supply | Density | Configuration |Max. Operating| Refresh Cycle Cycle Time
Voltage(V) Cycle Part Number Part Number y/itage(v)  (bity | (bankxwordxbit) |Frequency(MHz)|  (cycles/ms) (ns) Teqpere Notes|  Feature
Standard
ss MSM56V16160K MSM56V16160K | 3.3+0.3 | 16M | 2x512Kx16 166 4096/32 | 6/7/7.5/8/10 |-40~+125| — KGD
' MD56V62160M MD56V62160M | 3.3+0.3 | 64M 4x1Mx16 166 4096/32 | 6/7/7.5/8/10 |-40~+125| — KGD
i Automotive grade
a3 16 | MSMs6V16160K MSM56V16160K | 3.3+0.3 | 16M | 2x512Kx16 166 4096/32 6/8/10  |-40~+125| — KGD
' 64M MD56V62160M MD56V62160M | 3.3+0.3 | 64M 4X1Mx16 166 4096/32 6/8/10  |-40~+125| — KGD
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DRAM

Video Memory Overview

Product Overview

Example of Usage

FIFO memory is suitable if frame delay or multi-line delay is required for image processing.

What is First In First Out memory?

The n-th data| Write

(n-1)th data

L]
4th data
3rd data Read
2rd data
===l [The 1st data
1/0 Separate
l g g l
o o
[T [T
=P =2 Memory Cell | & —
Write =|£ §|E Read
Port = o Port

Advantage of FIFO
@Serial access without specifying an address
@Asynchronous operation of READ/WRITE is supported.

Read data .
output Read control signals
DOx RAD OE RE RSTR SRCK

O o O O
Serial Read Controller |

Read Data Register |

74N

Memory array Read / Write
<+ Refresh
4 } Timing Generator
| Write Data Resgister |

Serial Write Controller |

4888

Data input
Buffer

DIx WAD IE WE RSTW SWCK
Write data . .
input Write control signals

Benefits

(DCost-Saving

@Elimination of SDRAM controller and FIFO (built-in RAM) in the controller (SoC, ASIC, and FPGA) results in a smaller area/size of a circuit.
@ With the independent 1/0 port, the same data transmission rate as DDR SDRAM can be achieved at a lower clock frequency,

thus eliminating costly multi-layered board.

@Shorter Development Time

@®No need of time for designing complicated SDRAM controller, such as Read/Write arbitration.

@It can be operated at a clock frequency lower than DDR SDRAM, thus simplifying the board designing and shortening the board designing time.

SoC/ASIC L
—sH 5
[ ]®
o SlelT
e |00

LOGIC [o |73 |e|=
o &
[ 10
I T

- -

|

Complicated

DRAM management
+Address management
*‘READ/WRITE management
‘Refresh management
+Command issue

Requires internal
RAM

*Transfer to the clock
*Arrange data

.

~

e

SoC/ASIC

| WRITE
]

LOGIC

<_READ

s
No DRAM controler required
*No address management needed
*No refresh management needed
*Independent data input/output
*Asynchronous Read/Write

58 LAPIS Semiconductor

@If delayed data of multi-frame is required, it can be easily obtained by cascade connection.
@|f a large-capacity is required, a large-capacity FIFO memory can also be obtained by cascade connection.

Cascade connection In case of generating 2V delayed data

Present data

Present data —»
DIO-31

1V delayed data
TAP

4 bio-31 i

DOO0-31

DOO0-31

WCLK

RCLK

2V delayed data

1V delay 1V delay
“ time DI0-31: Data Input port (32bits)
DOO0-31:Data Output port (32bits)
Self-cascade connection
—» TAP 1V delayed data
—t—>p DO10-19
DI10-19 O 2V delayed data
Present data (10-bit) ———» —
DIO-9 A DOO0-9
WCLK Q
RCLK

Application Examples

The memory provides the following functions for flat-panel display,
surveillance camera, video camera, video capture, digital still camera,
graphic data transmission system, graphic conversion system, etc.

@3-D Y/C separation

@ Compensation between frames
@®LVDS transmission buffer
@Frame synchronizer

@®Noise reduction

@Data compression/expansion
@®Motion detection

@On-screen display

@IP conversion

Example of motion detection

First frame
A A
Ap AR A A

AAAAAA

Ap AA

Second frame

A A
A

AAAAAA

Creating differential
data based on comparison.

Differential data

A
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DRAM

Video Memory

Video Memory

Part Number

Operating
Temperatur| Package
Ta (C)

Power Consumption(mW)
Operating|Standby

Number of
data bits

Supply Density
Voltage(V) (bit)

Part Number Notes

NYYHa
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3M xX12 MSM5412222B
5.0
4aM X16 MS8104160A
MSM54V12222B
3M X12
MS81V03120
MS81V04160A
4M X16
MS81V04166A
3.3
5M xX10 MS81V05200
6M MS81V06160
X16
10M MS81V10160
26M xX24 MS81V26000

4M

X16

MS81V04160AP

3.3

26M

X24

MS81v26000-25TPZP3

Standard
MSM5412222B

262,214%12

40

23/25

25/30

330

27.5

0~+70

TSOP(I)44

Asynchronous serial read/write,
Write mask function,
Output data control, Cascade

MS8104160A

(262,214%8)%2

50

18/23

20/25

935

27.5

0~+70

QFP100

Asynchronous serial read/write,
Write mask function, Output
data control, Cascade, Two-port,
2 common WCLK ports

MSM54V12222B

3M

262,214X%12

50

18/23

20/25

216

10.8

0~+70

TSOP(II)44

Asynchronous serial read/write,
Write mask function,
Output data control, Cascade

MS81Vv03120

3M

262,214%12

100

7.5/8

10/12

360

14.4

0~+70

TSOP(I)70

Asynchronous serial read/write,
Write mask function,
Output data control, Cascade

MS81V04160A

MS81V04166A

4M

(262,214x8)x2

50

18/23

20/25

288

10.8

0~+70

QFP100

Asynchronous serial read/write,
Write mask function, Output
data control, Cascade, Two-port,
2 common WCLK ports

Asynchronous serial read/write,
Write mask function, Output
gaja control, Cascade, Two-port,

WCLK ports

MS81Vv05200

5M

583,680%10

77

8

13

780

21.6

0~+70

TSOP(I)70

Asynchronous serial read/write,
Write mask function,
Output data control, Cascade

MS81V06160

6M

401,408%16

83

9/12

12/15

756/612

21.6

0~+70

TSOP(II)70

Asynchronous serial read/write,
Write mask function,
Output data control, Cascade

MS81V10160

10M

664,320%16

83

9/12

12/15

756/612

21.6

0~+70

TSOP(II)70

Asynchronous serial read/write,
Write mask function,
Output data control, Cascade

MS81Vv26000

3.3£0.3

26M

1,114,112%24

100

8/9

10/12

648/576

18

0~+70

QFP100

Asynchronous serial read/write,
Write mask function, Output
data control, Cascade, The

top address can be specified
Automotive grade

MS81V04160AP

3.3£0.3

4M

(262,214x8)x2

50

18/23

20/25

288

10.8

-40~+85

QFP100

Asynchronous serial read/write,
Write mask function, Output
data control, Cascade, Two-port,
2 common WCLK ports

MS81V26000-25TPZP3

3.3%0.3

26M

1,114,112%24

40

12

25

576

18

-40~+85

TQFP100Cu

Asynchronous serial read/write,

Write mask function, Output
data control, Cascade, The

top address can be specified
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FeRAM

Ferroelectric Memory Overview

Product Overview

@®High-speed random read/write (read/write cycle: 150ns)
@High read/write tolerance: 1012 times (1 trillion times)

@®Data storage guarantee: 10 years

Comparison with FLASH

1 million times higher rewriting tolerance
FeRAM’ s rewriting tolerance 1 trillion (1072)
100 thousand faster rewriting speed

Data back-up process during power-off

Application Examples

Suitable for continuous log data recording or emergency backup

Industrial devices
(Accounting information)

On-vehicle
equipment
(Resume information)

Communication devices
(Error log information)

:' ‘- b ‘.
- I Lo I
; | ! |
1 : : ! :
I I 1 ! I
1 1 [ 1
I | I ! I
4V ! !
FeRAM’s rewriting speed 150ns | E Vo !
Power Good | Power outage ! I [ |
Number of rewriting times : > t ! | | ! i
() < DRAM 1Y l1 | ! Lo !
Main power Source fres=mmmmmn= N Back-up Start ! ! [ — I
10™® Voltage at back-up start{---------- 51*.; i Multi-functional | : E TV nferen Prof ional |
(IS - . I . . I
@ 41 million times higher FeRAM, Flash e , MdTti-runctiona Printer . Car Navigation | ! conference  Professional .
10 | Low voltage f«=========x= ST T | equipment ! o system video camera !
105 [ Flash limit at writing 3 LT —— E | Do :
™Mb 64Mb  1Gb " 3 L ot ! ' v :
FeRAM ome | | | B |
Rewriting speed Required time for making ‘ W ! E ! ——— : 1 : :
g sp 256Kbit back-up comrnl)(lgtid H : - : : I :
—ms i 1700ms | i [ - | | | E X
= H g 1 1 |
DRAM PFoRAM E2PROM ! : : | ! Lo !
Speed Flash ‘ : ! : =] ! E : :
— I 1
100 thousand Required time for making ‘ Ad ‘ H ! ! H |
: 256Kbit back- S ful writi Writing failed i
TS (ESED 7(|)0masc up uccessful writing riting faile ! — : ! ! !
' Electricity meter PLC | v |
Volatile  Nonvolatile \ ) - ]
Product Line-up
Supply | Memory | Number of Supply Memory Memory  |Max. Operating| Read/Write | Data Storage | _OPerating
C t
Voltage (V) a(%?f)' y data bits I/F Part Number P N 267 Voltage (V) Ca(%?t()"ty C("“’,‘g'ﬁ,“;%‘i't‘)’" Frequency(MHz)| Tolerance (time) | Duration (years) Te'}‘;"i%t)“’e e R

32k X8 SPI MR45V032A MR45V032A 2.7~3.6 32k 4kX8 fclk=15MHz 1012 10 -40~+85 SOP8

64k X8 12C MR44V064A MR44V064A 2.5~3.6 64k 8kx8 fclk=3.4MHz 1012 10 -40~+85 SOP8

3.3 256k X8 SPI MR45V256A MR45V256A 3.0~3.6 256k 32kx8 fclk=15MHz 1012 10 -40~+85 SOP8
256k x8 Parallel | MR48V256C MR48V256C | ,; g4 256k 32kx8 tRC=150ns 1012 10 -40~+85 |TSOP(1)28

(under development) (under development) ' '
2M x8 spl R MBS 27~36 2M 256kx8 | fclk=34MHz 1012 10 -40~+85 | 8pinDIP
(under development) (under development)
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Display Driver

Display Driver Overview

Product Line-up

TFT Driver Series
@Driver for large TFT-LCD

Product Overview

Our display drivers have been adopted in a wide range of applications, from large-screen TVs, PC monitors, and laptop PCs
to electronic dictionaries/calculators, instrument displays in automotive systems, and industrial equipment. A broad lineup is
offered to meet virtually any need, including large and small TFT-LCDs, vacuum fluorescent displays (VFDs), and organic
electroluminescence displays (OLEDs).

: The driver for large TFT-LCD is mostly for custom applications.
For details, please inquire to the sales (ROHM Co., Ltd.).

@Driver for small-medium TFT-LCD : ML98xx Series
TN/STN LCD Driver Series

@Common/Segment driver for matrix LCD : ML946x Series
@Controller driver for graphic LCD > ML9Oxx Series
@Controller driver for character LCD : ML9Oxx Series
@Controller driver for low Duty LCD 1 ML947x Series

@TFT Driver Series
@TN/STN LCD Driver Series
@VFD Driver Series

@OLED Driver Series

@Car Clock Drivers VFD Driver Series

@Anode/Grid driver for VFD
@Controller driver for character VFD
@Controller driver for low duty VFD

: ML92xx Series
: ML92xx Series
: ML921x Series

OLED Driver Series
@Driver for OLED : ML93xx Series
Car Clock Drivers

@Car Clock Drivers : ML9298 (VFD), ML9098B(LCD)

Application Examples Application Examples in a Car
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LAPIS Semiconductor meets customers' needs for every automotive display to be used in Car Clock,

Displ Driver
splay e meter panel, etc.

Indicators
ML9058/59 (LCD:STN)
ML947x (LCD:TN)

LCD TV

FAX Phone

POS Cashier

AV Equipment

Copy Machine for Office

64 LAPIS Semiconductor

Navi Center Panel
ML986x (TFT source)
MLO87x (TFT gate)

Car Clock ML92xx (VFD)
P AN ML9298 (VFD) ‘ ML93xx (OLED)
= ML9098B (LCD) MLO860B(TFT source)
() (%)

Air Conditioner Car Audio
ML947x (LCD:TN) ML92xx (VFD)
ML92xx (VFD) ML93xx (OLED)
ML93xx (OLED)
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Display Driver

TFT Driver Series

Drivers for small to medium-sized TFT LCD

Drivers for small to medium-sized TFT LCD
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LAPIS Semiconductor

- Logic Supply LCD Operating -
Description Part Number Part Number Feature Package Voltage(V) | Voltage(V) Temperature(C) Number of Driver Outputs I/F
TFT LCD source driver .
ML9860B ML9860B (4800utpute) Au bump chip| 2.1~3.6 | 10.0~14.6 | -40 ~ +95 480 RSDS
TFT-LCD driver ML9863A MLoge3A | T LCDsource diver |\ o chip| 24~36 | 8.0~146 |-40 ~ +95|  960/804/792/768  |CMOS/RSDS
(9600utputs)
TFT LCD gate driver . - - - 540/480/400/384/
ML9870 ML9870 (5400utouts) Au bump chip| 2.7~3.6 40 | -40 ~ +95 360/300/240 CMOS
TN/STN LCD Driver Series Common/Segment driver for dot matrix LCD Common/Segment driver for dot matrix LCD
- Max. No. of | Max. No. of | Max. Driving |Logic Supply [Driver Supply| Operating
Description Part Number Part Number %%T&?Q Séeugtgll?tr;t Display size | Voltage(V) | Voltage(V) |Temperature(C) Feature Package
_ - - - Output change .
. ML9460 ML9460 240 320%240 25~55 43 | -80~+75 | .0 0m00/160/120 | Aubump chip
LCD driver (QVGA) Output change
ML9461B ML9461B - 320 25~55 | 26~55 | -30~+75 32072407200 Au bump chip
Controller driver for graphic LCD Controller driver for graphic LCD
. Max. No. of | Max. No. of Max. Driving |Logic Supply [Driver Supply| Operating
Description Part Number Part Number %%T;m(t): %*ugtg'ftgt Display size | Voltage(V) | Voltage(V) |Temperature(C) Feature Package
- - - Integrated .
ML9058E ML9058E 65 132 132x65 dot | 3.7~55 6~18 | -40~+85 | o\ oS it | A bump chip
MLOO059E ML9059E 49 132 132x49 dot | 37~55 | 6~18 | -40~+85 Integrated Au bump chi
0 A0 i RAM/Boost circuit u bump chip
. Integrated .
LCD controller driver ML9445 ML9445 65 180 180X%65 dot 2.7~5.5 6~18.5 |-40~+105 RAM/Boost circuit Au bump chip
Integrated
ML9092-01 ML9092-01 8/9/10 56 56x10dot | 45~55 | 45~165 | -40~+85 | L, "SEEC TQFP100
ML9092-02 Lo Integrated
ML9052.03 L9523 8/9/10 60 60x10dot | 45~55 | 45~165 | -40~+85 | L, "SEEC TQFP100
Controller driver for character LCD Controller driver for character LCD
. Max. No. of | Max. No. of o Logic Supply |Driver Supply| Operating
Description Part Number Part Number %%T;;E(t)sn Sc;augtggtr;t Digits/Lines Voltage(V) | Voltage(V) |Temperature(C) Feature Package
5X8 dots, - - - Built-in bias .
ML9042-0x ML9042-0x 17 100 20 chorostaxo ngs| 27~5.5 | 27~55 | -40~+85 register 2KO Au bump chip
; 5X8 dots, - - - Built-in bias .
LCD controller driver ML9042-1 x ML9042-1 x 17 100 20 charactersx2 lines 2.7~55 27~55 | -40~+85 register 4KQ Au bump chip
5X8 dots, — - - Built-in bias .
ML9042-2x ML9042-2x 17 100 20 ot ngs| 27~5.5 | 27~55 | -40~+85 registor 10KQ Au bump chip
Controller driver for low duty LCD Controller driver for low duty LCD
- Max.No. of | Max. No. of Driving Segments |Intenal Oscillation|| ogic Supply|Driver Supply| Operating
Description Part Number Part Number | Segment |siatic] 1/2] 173 1/4 | 1/5 | 2™ {129Uen%Y itage(V) Voltage(V) Temperatue(C) Feature Package
ML9470-12 ML9470-12 80 |80 |160| — | — | — — 3.0~5.5 (single) |-40~+105|  Supports extemal QFP100
ML9471 ML9471 80 | — | — | 240|320 400 — 3.0~5.5 (single) |-40~+105|  Supports extemal TQFP100
ML9472 ML9472 60 |60 (120 — | — | — — 3.0~5.5 (single) |-40~+105|  Suepots extemal |p rqepgy 1212050
L(CPD ‘T(°“"°”e’dd”‘:' ML9473 ML9473 60 | — | — | 180|240 300 — 3.0~5.5 (single) |-40~+105]  SUPpoMsextemal o qacpy a1
ackage produc -
ML9475 ML9475 40 | — | —|120/160 — — 27~55 | 3.5~55 |-40~-+105| SUpports extemal clock ot qppsg
ML9476 ML9476 16 — | — | 48 64| — — 27~55 | 3.5~5.5 |-40~-+105| SUpports extemal clock ot 1qFpag
ML9477 ML9477 32 | — | — |9 |128] — — 27~55 | 35~5.5 |-40~-+105| SUpports extemal clock ot 1qFpag
ML9480 ML9480 40 | 40 | 80 | 120|160 | — [B7iee S0 2.7~5.5 | 4.5~5.5 |-40~-+105| Supparts extemal clock inout| A, hump chip
ML9478C ML9478C 80 | 80 |160| 240|320 | — |, o8/ | 27~55 | 4.5~5.5 |-40~+105 SURROTS extemal clock nbut | a, hump chip
LCD controller driver ML9479E ML9479E 160 | 160 | 320 | 480 | 640 | — | command awitoning| 2.7~5.5 | 4.5~5.5 |-40~+105| S0 e ok in" | Au bump chip
(Gold bump product) T ML9488 ML9488 __ | 130/150/170/190 ~ _ - Supports external clock input .
FNEW) (NEW) 80 80 | 160 | 240 | 320 Command switching| 2-7~5.5 | 4.5~5.5 |-40~+105| ""gi;5 generator built in Au bump chip
AL Mt~ 160 | 160 320 | 480 | 640 | — | chmnimd swicreg| 2.7~55 | 45~5.5 |-40~+105 SRR e ¢ock PP Au bump ohip
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Display Driver

VFD Driver Series

Anode/Grid driver for VFD

Anode/Grid driver for VFD

- .. VED Driving |Power Supply Operating
Description Part Number Part Number Driving target Voltage (V) Fne T Feature Package
ML9270-xx ML9270-xx |  Anode/Grid 18 ooy | -40~+105 Cascade connection QFP44
VFD driver ML9271 ML9271 Anode/Grid 18 oo | -40~+105 Cascade connection QFP64-P-1414-0.80
ML9272 ML9272 Anode/Grid 65 oo | -40~+105 Cascade connection SSOP60
Controller driver for character VFD Controller driver for character VFD
- . . VFD Driving |Power Supply| Operating
Description Part Number Part Number Display pixels Voltage (V) . FereaE b (5] Feature Package
Negative . . P-QFP64-1414-0.80.
ML9208-xx ML9208 -xx 5X7 dots VDD-42 supply -40~+85 3-bit gradation SSOP64
Negative . . P-QFP64-1414-0.80.
ML9208A - xx ML9208A -xx 5X7 dots VDD-42 supply -40~+85 4-bit gradation TQFP64
VED controller driver ML9209-xx ML9209-xx 16 segs VDD-42 N:f;;;‘;,e -40~+85 4-bit gradation QFP44
Positive . . QFP44.
ML9289 - xx ML9289 - xx 16 segs 42 supply -40~+85 4-bit gradation TQFP48
Positive - Multigrid function, 8-bit gradation,
ML9286-xx ML9286-xx 5X7 dots 80 supply -40~+105 Cascade connection TQFP80-P-1212-0.50
Controller driver for low duty VFD Controller driver for low duty VFD
.- Max. No. of VFD Driving [Power Supply Operating
Description Part Number Part Number Driving Segments Voltage (V) Type Temperature (C) Feature Package
64 (1/2Duty). Positive - 10-bit gradation,
) ML9212GA ML9212GA 96 (1/3Duty) 18 supply -40~+85 Cascade connection QFP56
VED controller driver 112 (1/2Duty) Positive 10-bit gradation
ML9213GP ML9213GP 168 (1/3Duty) 18 supply -40~+85 Cascade connecti’on P-QFP80-1414-0.65

OLED Driver Series Controller driver with internal RAM Controller driver with internal RAM

i Logic Driver Guaranteed
Description Part Number Part Number b0 el Ol’tpms‘eradation Supply Supply LA reTiin ) Operating Feature Package
o Anode |Cathode Voltage(V) | Voltage(V) |Anode| Cathode|Temperature Tj (C) =
5 4Gray Integrated RAM, . 5
=< ML9351A ML9351A |156(52RGB)| 38 27~33 | 12~20 0.3 50 | -40~+125 > . Au bump chip =
=) . . PWM 2-bit gradation =)
B Controller Driver with Internal RAM 16Gray Integrated RAM 4-bit gradation =
- ML9353A ML9353A 132 64 PWM 45~55 | 10~24 | 098 | 129 | -40~+125 Sequence_frée power ON ’ Au bump chip o
Anode/Cathode drivers Anode/Cathode drivers
5 Logic Driver Guaranteed
Description Part Number Part Number e CHon DV C)mpms‘(:‘lradation Supply Supply Output Cunent (mA) Operating Feature Package
Anode |Cathode Voltage(V) | Voltage(V) |Anode| Cathode|Temperature Tj (C)
32Gray Cascade co—nnection,5-bit gradation, .
ML9362A ML9362A |258(86RGB), — PWM 2.7~5.5 8~20 0.4 | 150 |-40~+125 Sequence-free power ON Au bump chip
Anode/Cathode Driver Cascade
ML9372A ML9372A — 64 — 2.7~5.5 8~20 0.4 | 150 | -40~+125 connection Au bump chip
Segment drivers Segment drivers
f Logic Driver Guaranteed
Description Part Number Part Number Moo Dvives Ol]tpms‘('iradation Supply Supply CHIHE ST R Operating Feature Package
Anode |Cathode Voltage(V) | Voltage(V) |Anode| Cathode|TemperatureTj (C)
Pulse amplitude modulation
Segment Driver ML9380B ML9380B 96 1 PAM | 3.0~5.5 8~20 0.4 | 100 | -40~+125 6-bit gradation, Au bump chip
Sequence-free power ON
Car Clock Drivers Car Clock Drivers
. . VFD Driving | Logic Supply| Operating Supply S
Description Part Number Part Number Package | Display Duty Voltage (V) | Voltage (V) |Temperature(<C)| Current (Max.) No. of Digit
ML9298 ML9298 SSOP32 1/2 4.0~18 No need -40~+85 0.6mA 4digitsX1line and col.
Car clock
ML9098B ML9098B TQFP48 Static. 1/2 3.0~5.5 3.0~5.5 -40~+105 0.6mA 4digitsX1line and col. AM.PM
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Battery Monitoring LSI

Battery Monitoring LSI Overview

Product Overview Application Examples

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.

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

Lithium-ion Battery Monitoring LSI
for Electrically Assisted Bicycles

Lithium-ion Battery Monitoring LSI
for Power Tools

@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.

The monitoring LSI

by detecting the
overcharge and
over-discharge.

protects Li-ion batteries

The monitoring LSI

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

Selector

O

v
A

Signal line

—p Power line

@System protection functions if irregularities occur. =
+ Short detection and protection [ ! -Lt v
+ Abnormal operation detection and protection with using watch dog timer. Charger ﬁ > Battery _
H L Motor driver Motor
= monitoring
@Temperature detection function LSI
Li-ion VREG
@Internal regulator acts as power supply to an external MCU. battery pack
@On-board LED driver for displaying battery balance
MCU l=|(Lep)
Products line-up includes stand-alone type/chipset (AFE + dedicated controller)
Product Line-up
Suppl Voltage FET Driver for Current Consumption
Description Part Number Part Number Description upply Measurement |Charge-Discharge u - Ui Package
Voltage Error (typ)* Control Operating | Power-down
ML5203 ML5203 4 to 7 cells supported battery -
TNEW) TNEW) monitoring LSI, Stand-alone type +5V~+42V| *=10mV N-MOS 30uA 0.1uA SSOP30
g 5 to 13 cells supported battery
B M LSls for P Tools, Y ~ + -
attery ogl:ggtr:igc t?igyc(:)lresower ools ML5235 ML5235 monitoring LS, Stand-alone type +7V~+80V| =*=10mV N-MOS 25uA 0.1uA SSOP30
: : : ML5238 ML5238 5 to 16 cells supported battery
le P | P ~ -
Uninterruptible Power Supply (UPS) NEW] PREWS monitoring LSI, Chipset type +7V~+80V| +10mV N-MOS 50uA 0.1uA QFP44
5 to 13 cells supported battery -
ML5208 ML5208 monitoring LSI, Chipset type +7V~+80V| +10mV N-MOS 150uA 50uA QFP44
*The voltage measurement error of ML5207,ML5208 and ML5238 were measured using a dedicated controller for each device.
L L Supply Voltage Current Consumption
Description Part Number Part Number Description VDD AVDD AD Converter e Su(ﬂpﬂ,#d Shutdown Package
MLG&?&;SGP MLG&%BSP Microcontroller for ML5238 only 1.6V~3.6V | 2.2V~3.6V 12bit 400uA 15uA 0.2uA | TQFP48
Dedicated controller
ML5227 ML5227 Microcontroller for ML5208 only 1.6V~3.6V | 2.2V~3.6V 12bit 400uA 15uA 0.2uA | TQFP48
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Companion Chip for Intel® Atom” Processor E600

Input/Output Hub (IOH) LSI Overview

Product Overview

As a companion chip necessary to make up a system using
the Intel® Atom™ Processor “E600” for embedded use, we
offer three types of Input/Output Hub LSIs for In-Vehicle
Infotainment, IP Mediaphone, and general embedded
systems.

O®ML7223(V) IP Media Phone Input/Output Hub LSIs
+ Connects to the E600 via 2 lines of PCI Express® x1 with
network-related functions utilizing secure QoS
+ Supports Gigabit Ether MAC and IPsec hardware accelerators
- Compatible with video input for camera connection

Application Examples

+ V version (ML7223V) provides echo and noise cancellers for ~ —
O®ML7213 In-Vehicle Infotainment hands-free communication
Input/Output Hub LSIs IP Mediaphone Car Navigation
- Connects to the E600 via PCI Express® x1 O®ML7831 Cost-Optimized Input/Output Hub LSIs System

+ Converts SDVO to digital RGB

+ Multiple audio interfaces: 6 x 12S + 2 x TDM

+ Supports video input for camera connection

- Wide operating temperature range meets
automotive requirements

« Connects to E600 via PCI Express® x1

« Pin-compatible with Intel's® EG20T Platform Controller Hub LSI
- Compatible device drivers (except for vendor IDs)

+ Supports temperature ranges required for industrial applications

Digital Signage

IOHs with a wide variety of interfaces
(Input/Output Hub)

(AtomTM Processor)

Cash Register

Network )

( HDD L SATA
(_ USB device )M

i g€
@R

Camera )

0 HErmm feaeoy [
‘MCMicrophone/SpeakerD -

( IrDA controller >m
C_wo DHemmemp LM 2nddisplay ) :
(_ Decoder LSl )‘M’ VECEMEED (- MOST network ) |

. — =

We offer wide selection of IOHs with built-in I/F suitable for applications. . . Medical Terminal . .
Thin Client Industrial Electronics Test & Measurement

Instrument

|OH Companion Chip for Intel® Atom™ Processor E600 (Input/Output Hub LSI)

Interface Type
Supply Voltage 0PI Bus Storage Communication Security Video Audio Others
Part Number W) Temperature| Package oG Ush 55 TUSB oo GhE Ve T TSDVOVid oo Remarks
C o0s : . ideo inpu -Video| Echo/Noise 5 >
(© Express®| Host | Device | /Device| SATA |[SD Host v, MedialB® Security | B1g56/RAW) | output (dRGB)| Canceller | o) | UART | FFC | TDM | I'§ | GPIO
ML7213 1 '113(: 2'237“' 3:'306;' -40~85 |PBGA404| O @) — O @) O — @) — @) O — @) @) O O O O | A platform is easily built by
. 2 . using this IOH in combination
ML7223 114~ 23~ 3.0~ -40~85 |PBGA404 O O — — O O O — O O — — O O O O O O with the Power Management
1.26 27 3.6 i
LSI BD959x Series and Clock
mzzzav | 1! ;'g 2-23; séoe~ 40~85 |PBGA404| O O — — O O o — O O — O O O O O O O | Generator LSI BU733x Series
14~ zéN 36~ that are manufactured by
ML7831 "1136 . o | -40~85 |PBGA376 O o O — O O 0 — — — — — O O O — O | ROHM Co, Ltd.
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MEMS/Sensor

MEMS Acceleration Sensor Overview

Product Overview

This product can precisely detect the movement and position of every device.

@Provides versatile functions by converging MEMS
(Micro-Electro-Mechanical-Systems)
and LSl technologies.

MEMS Technology
+Formation of 3
dimensional structure
-Smaller movable parts

.

*Application development support
+Application software production

LSI Technology
-Flash microcontroller
@Has a built-in flash microcontroller. -Sensor ASIC
Thus, application programs

can be installed.

@®We help you to create a motion application.

Application Examples

MEMS Acceleration Sensor's versatile functions bring you opportunities for introducing
your products in various markets.

Mobile device
+Screen rotation

Acceleration detection ) .
- MTilt detection

Input device
*Motion input

@ 89538 | EMotion detection

ibrati on | -03A
M Vibration/shock detection . 95014 |

Portable device

*HDD drop protection 2
I
Q[ B

Applied Circuit

MEMS Acceleration Sensor

BExample of 12C mode

VooD
b dvdd  ML8953A/ Host
01uF ML8953B VoDD
& dgnd g
Vooo
® L 2 dd
—01uF & sdi_sda > SDA
[ & agnd
’L sdo § SLAVE1
pass
i 001 uF sclk_scl SCL
Vooo . v regout
47 uF 01uF AYODD scs SLAVED
%suk o - ; o 12c_mode
tn
l rese
33uF
- ”"TE test0
test1
Product features of ML8953A/ML8953B

@Built-in flash microcontroller
Application software can be installed.

@Digital I/F (SPI/12C)
- SPI (compatible with 3-line serial/4-line serial)
-12C

@®Built-in intelligent functions
1) A roll angle and pitch angle can be output.
2) The preciseness is improved by average value output.
3) In the auto measurement mode, a drop and shock can be
automatically detected, and then notified to the host.

Product Line-up

Description Part Number

3-Axis Accelerometer Equipped

with Flash Microcontroller ML8953A

Low Power Version
3-Axis Accelerometer Equipped ML8953B
with Flash Microcontroller

74 LAPIS Semiconductor

MEMS Acceleration Sensor

Rated Supply Voltage |Typical Current (‘1) Temperature | Impact | Operating
Part Number Feature Package Acceleration V) Consumption(Typ.) Output Type Sensor | Resistance | Temperature(C)
3-Axis Accelerometer DB

ML8953A |Equipped with CTQFN18| +3g |Analosue:25~36 .5, SPI. Builtin | 5000g | -20~+70
Flash Microcontroller Digital : 1.74~3.6 12C
Low Power Version Anal 0536 SPI

MLBO53B |Zahs ASCiorometer | C.TQFN18| +3g [ 1o osue =0 120uA N Builtin | 5000g | -20~+70
Flash Microcontroller Digital : 1.65~3.6 12C

*1: When the current consumption is measured in the interval of 30 msec.
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MEMS/Sensor

Infrared (IR) Sensor Overview

Product Overview Applied Circuit

@2K pixels medium-resolution, thermopile type infrared image sensor.

@Integrated sensor and peripheral circuit with CMOS technology.

@No cooling system for saving energy and downsizing.

@High sensitivity and low cost product based on
LAPIS’ s original technology.

@Jointly developed with NISSAN Motor Co.,Ltd.

MEMS technology

Analog

8/16bit
MCU

CMOS circuit technology Sensor technology

CLK

IR image sensor

Application Examples

IR image screen example

SIS

Security Surveillance Camera Air Conditioner Non-contact type thermometer

% d
Home Energy Management System Temperature monitoring of industrial equipment, Motion control of
(HEMS) power supply and production line gaming application
= =
s s
Product Line-up Infrared (IR) sensor
- . Measurement Temperature | Output Read Supply | Operating
Description Part Number Part Number Feature Package Pixel Range (°C) precision (°C) Type Speed  |Voltage(V) Tem(gcerz;tture
. . 48row*
Infrared Sensor ML8540WD ML8540wD 2K Pixels thermopile type| \yocor | 47column -30~300 0.5 Analog | 6PFS |4.5~55V|-30~+85
IR image sensor 2256 pixels (Variable)
. . 48row*
Infrared Sensor ML8540 ML8540 2K p|xels thermopile type C-QFN24 | 47column -30_ 300 05 Analog 6PFS 4.5~55V | -30~+85
(Under development) (Under development) IR image sensor PKG 2256 pixels (Variable)
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MEMS/Sensor

Ultraviolet (UV) Sensor Overview

Product Overview o B

@UV sensor with built-in amplifier.

ML8511
@Small unit and low power consumption based on LAPIS’s original process. /— Photo acceptance unit ————
+OP amp
@Detect UV-A and UV-B.
@Suitable for mobile devices such as smart phone, Rf LCD
mobile phone and watch. SOI technology W |
@Easy implementation of UV monitoring. =Current \ Vout / §
OP ADC b= MCU
/=>Voltage \ 2
CMOS circuit technology Opt technology |— -
Bias
circuit
1) T
Photo
acceptance
unit

Supply voltage: 2.7~3.6V
Temperature range: -20~70C

Application Examples .

Features of ML8511

Vout (V)

o : il

,  Sensor node :::

Sensor node »

<

Smart Phone and
Mobile Phone Devices

Sensitivity

UV level monitoring for skin care
and anti-aging products

) |
8 » 300 600 900 1200
Wave length (nm) 0 3 7 10

P Q
‘ﬂ §~ Sensor node Sensor node ] UV illuminance (mW/cm2)
g Wy = uv Visible IR
¥ & 3 o e .
. e Photo acceptance unit with high UV sensitivity Easy UV monitoring
S
+ ensor node The built-in photo acceptance unit is UV illuminance is output as voltage.
L' Sensor network node for insolation highly sensitive to ultraviolet wave

and environment monitoring

Watch, Accessory Sterilization/Cleaning

= =
m m
= =
[ »
= =
%] %]
@ @
= =
@ @
=} =}

Product Line-up Ultraviolet (UV) sensor
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Maximum Current Current | Operating
_ s Length Supply Output - :
Sensitive o Consumption |Consumption| Temperature
Description Part Number Part Number Feature Package Wa:/ llev Sensitive Range | Voltage (V) Type (Opel:at% ;] ; (Stalrjldely 1 ?°C) u

- UV sensor with

Ultraviolet Sensor ML8511-00FC ML8511-00FC built-in amplifier C-TQFN12| 365nm UV-A and B 2.7~3.6V Analog 300uA 0.1uA | -20~+70
UV sensor with

Ultraviolet Sensor ISR AIHEEL AR built-in amplifier | S-\WFBGA6 | 365nm | UV-Aand B | 2.7~3.6V Analog 300uA 0.1uA | -20~+70

(Under development) (Under development) | CSP small package
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LS| Packages

Package type Package size

SOP
. 4.90+0.20
Type Package Type Package Symbol Pin Count SzManincie o) 3
404 “RARRAAAR
SoP MA GS, MS | 8.16.24.44 g g T [
S ek g E - %L L
@H I:j:l Ha 0.20+0.05/-0.01 | ! 0;10° ‘ L B o.8950.15
INDEX MARK - B S
SSOP MB | GS,MS | 16.20.30.32.60.70 oo | || ommor . — RIEEEEEEEE
' o= = OA5MIN. v | | [Py ge—
TSOP (Type I) 28.32,48.56 Toony s
TA TS SEATING PLANE
TSOP (Type 1) 26/20.26/24.28. 44/40. 44, 50/44.50. 54,70, 86 SOPS8 SOP16
QFP GA GS 44.56.64.80.100. 128,208
SOP
Surface
Mount T
ount Type LQFP TC GS | 144.176
@ ®)
TQFP B TS 44.48.64.80.100.120.128 RAAAAAAAAAAAAAAAAAAAAR
O @)
VQFN 32.48
WQFN 12.16.20.24.28.32.36.40.48.52.56.64. 80
205030 [EEELEELER L EEEEEELEE L L o)
INDEX MARK INDEX MARK (0] @ 01T=L®
#5ifi MIRROR FINTSH #iifi MIRROR FINTSH - 1,500, 20
LFBGA 48.84.144.324 oo - Lo o)
LA LS ( ; 1 . you
TFBGA 60.64.84.90. 144,176,208 L. oo
[&]o.10] SEATING PLANE - 0. 86TYP,
WL-CSP Custom Design Sop24 SOP44
(Wafer-level CSP)
cor SsoP
Packege for LCD Drivers
) (Chip On Film)
Special
Package 10.00+0. 15
50402 @ (0]
(Examples) i HAAAAAAAARA
C-TGFN — 12.18 ® HHHHW@ |- -
(Ceramic TQFN) < $
O ' _ OHHHHHHHH:g
— SHHEHHAE e y DETAL DMENSION OF LEAD hhs::wh)l‘l“;r(\r]v:{i\'l\llﬂ[» ) TARREe
E 022201 045300 - Loson 0.73 TYP. 0.37 o.ux .90 5
; Az t i Zaia:\:zoo
SEATING PLANE ]—- ? = L_\ 0.50TYP al.] SEATING PLANE S S
SSOP16 SSOP20
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LS| Packages

Package size
SSOP TSOP (Type I)

9.70£0.10

9.70+0.10
® 6.50
AAAAAAAAAAAAR ® o 14,0020, 20 &
o) T 0 AR TR S 0t 5
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S <o 0.170.05 + 0.8020.20 ]
< S| G \ = . 80:£0.2 5
= H =3 7 = =]
2 ?3_ 3 f L 0~8° * h - 0.17£0.05 3 ]
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S 0.50 2 = g é = o ;1o+o . 8 0.60TYP.
S 0.60£0.20 0.60£0.20 2|8 60015 g

P-SSOP30-56-0.65-ZK P-SSOP30-56-0.65-Z6K TSOP(I)28 TSOP(I)32

SSOP TSOP (Type I)
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e L 0~8° 0. 48TYP. [y p— 3 ;
y y $[0.20@] - o ]

yO~ 1o

0. 50

0.60+0. 20 1.20£0. 20 0.6040. 10

0.85 TYP
i 0.85TYP =
; i
, - | y s
s ) - —
e - * B
w =

0.05~0. 20
[0.25]
—_—
2. 50)AX
_2.20£0.10 ‘
l
=8
U
F
1. 20MAX.

y
0.05~0. 1
e

SEATING PLANE [&]o.10] SEATING PLANE

1. 30TYP.

0.05~0.30

0.600. 10

0. 05~0. 1

P-SSOP30-56-0.65-K6 SSOP32 TSOP(I)48 TSOP(I)56

SSOP TSOP (Type II)

20. 0010, 20
w @ 28.600. 15 17.1420.10 17. 14£0. 10
MHRRERRRRRRARAAMRRRRERY ' g o o o
+ LAARARRARRARARAARAARARARRARRRAARRAD ATTTEETTT: D iong nonngs
: gogy OFEgd 2
W B O 5 i =4 LER RN L)
2 INDEX MARK .
- 7 1= 2.5040.20 LEREEREREEEEEREREEREEREREEREERER L } B51fi MIRROR FINISIT _ . 0.80+0,20 mmli\mm\:yu:‘\w 050020 -
%) o 4 E1E I;DI:X MARK i (© @ o 0.95 +0.20 082505 o . 0,95 19p. 0.42 0% _ . - 1%}
T, < | = =3
2 i MIRROR FINISH 0.170.05 = . ST L = 3
0,581, 248 8 yo~§ | ettt e et i
7 0.5 S8 5
< . 3>;+‘0‘ I(i 0.80 elu] S 8= 0-6020.15 LQ 0.10 SEATING PLANE CAiRL
0.90£0. 10 - 0.600. 15
SSOP60 SSOP70 TSOP(I)26/20 TSOP(I)26/24
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LS| Packages

Package size
TSOP (Type II) TSOP (Type II)

18.41%0. 10 18.41+0.10 18,410, 10 22.2270.10
@ ® @ © %WWWWWWWWWWWN“”“””“”“WWQWQ(? =
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B ¥ 0.08 L0 5 R e ] 0,508 0.800.20 0.61TYP. 050 0.2250.05 (507010
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B0 0@ Z S @ = —l - | | BLhi@ - z
= A N ! Y g Em il ) I EL B y 08
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7 st — g S
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0. 60TYP. =< - 0.50+0. 10
0.50+0. 10

TSOP(I)28 TSOP (1) 44/40 TSOP(I)70 TSOP(I)86

TSOP (Type II) QFP

18.410.10 S0 05018 14.50£0.20 14, 7 0.20
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NAAAAARAAAAAAARARAAAAR BAAAAAAAAAA OHAAARAAAAR J [®) @)
) RRRRARRRRRE @ o
S g2 O= ®
i HE = O -
S|z g|= s = I = & s=
2k EE = = - IE
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B —— E= sz
B . GG L | EEELLGE CEEEERELLLY: = —
INDEX MARK @ o TP (©) J(L“L @ = ==1¢) 2,000, 20 ® i )
0.80 TYP INDEX MARK S 2.00£0. 20
0.80 0,370 = . Lﬂ) HH HHHH H ﬂ
$[0. 10 % 050 - o o o ‘ INDEX_ MARK
7& o g. 7l BEHMIRROR FINISH 1. 25TYP. HEiT MIRROR H\lsuL03 . 0g 00 % 0~10°
= L v _ + $]0. 130 2
g o0 8 o S 1.20
0.500. 10 LUEYn—mm SEATING PLANE s e AN SR 7 Lo ¢ 1.25:£0. 10
il I <
- Z 0.50+0. 10 SEATING PLANE
TSOP(I)44 TSOP (I1)50/44 QFP44 QFP56
TSOP (Type 1) QFP
22.220.10 25.00£0. 20 . ©
= moEnm hARARARAARARARAR o
(@) @ HHAAARAAAAAANAARNAAAAAARAAAAR = @ @ Exx:: = o
HAAAARARAAAAAAARARAAARAAR o /= =
BR8RAARRRAARRAARRAR o = =
ol = B= =13 = =
sl s ]
1 = O Yo = =
3l < 2l s == = |5 ==
I —-— 0 % =
2 3 5z = = =
EEEEEEEL EEEEEEEEEEEEEEEEL 0.1450.05 [ = =
S LELLEGEL L EEREEEERE LEEL) Do s o @ = @= F=® 1.6 1P
= _— - o i s omom o= T EEEELT o - : 5
— i MIRROR FINTSIT e .71 TP, oo B 8 & )
3 N . 1 , i @ LLEEELEREEERRLL: L 3 g
s 8 a - y0~8 INDEX MARK s e 1.0TYP. 0.80 0.38 0.1 N 8
? P \ =S . \:T 7 BGNIRROR FINISH | 0422008 o ‘i B 0159 = = EAIENO) i — ?
""""""" S| - = 2
ETING PLANE S 0.50 0.17£0.05 2 5 5 0.80 +0.20
0.60 5 1.38£0. 10
SEATING PLANE -
TSOP(I)50 TSOP(I)54 QFP64-P-1420-1.00 P-QFP64-1414-0.80
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LS| Packages

Package size
QFP QFP

; @ © ® ® T ©
AAARARAAARAARARARARR @ . ] O
@gx::: 5= 20.00£0. 20 =
= = : T f
e = - RRARARRARARARRARARARRARA.
EIET.-— = o= = g iz
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= = S — = ° E .
= = HE— =
= = = =
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#2iii MIRROR FINISH S g MIRROR FINESH a0 008 g 7 - 0.50 0.22°5 =
O . S oo Ty, 0.32 0% . o y0~8 Leorve. | | 03210 ° i 1. 00TYP. 1. 25TVP. | | )
— { ) . $ 0.8010.3 0.17£0.05 Lo 2 7 170,05 — é I L.0520.15 0.170. 06 ) i‘ 0.50
. : s 7 L O w1 s 170 -
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P-QFP80-1414-0.65 QFP80-P-1420-0.80 QFP128-P-2828-0.80 QFP208
25.00:0. 20
24.80+0.4 20.00£0. 20 ) — — i @ )
20.00 TYP. © ® R
@ @
@ 4 ® s|=
© g S iz
- O HE HE
HE z HE gl e 8(8
Z HE e
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@ (@) 2.40 TYP, R 2.50%0.20 @ i
I 4l
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0.575 TYP. 0.30+0. 10 _ B § 0~10° o t120.08 {¢]0.130] N — SEHMIRROR FINISH 1. 25TyP. - 7 0~7° 1. 25TV, B
0.17+0.05 - B — < : 1.30 0.15 Gaq 5 0.50T¥P. ) b 0. BOTYP.
8 1.250.20 — s 4 1,380, 10 < 06050 15 0. 1150, 055 < 0.60£0. 15
i = N s
P-QFP100-1420-0.65-TK QFP100-P-1420-0.65-BK LQFP144 LQFP176
1 hopape A 20202 , ®
[ ¢ 20.000. 15 HHHHHHHHHHH
= OE - ® ' Q @
= = 2 ‘ © —___MAARAAAAAAA N |
- = < @ @: O = [==2
o 2 = o === -
i = OE . = = oo =4
® E i E == = - : S = ;
= = = ala| o
= == = ===
%\@ @E g@ (===
Clan 3 @ ® LEEEEEEE LS ©= ®
— ®HHHHHHHHHH HHHH HHHHHH ‘il @) © = 1.000. 20 ;\1:1‘;\1[\:;:':\?11\! - “ . . 1.00£0.20 =
@ INDEX MARK : INDEX MARK z B OR FINISI > = 0.37 . z %]
3 Biffi MIRROR FINISH 1 yo~10° {70 MIRROR FINISI pa e el ro) o 10} H H H t H H H HE) E v 5
= : 5 STYP. £0.05 : . S 7 3
5 1.0+0.2 0. 0224005 (arrval ) o.zsme. || || [o50 0.2240.03 A0 S Y o~s 3 L || — 2
2 b 0.6 1 . 0.170.05 - 7 0.17£0.05 N 7\4‘ 0~ 0.75 TYP. = 0.22:0. 05@ 2
0.17£0.05 / \ f 0001 AN 7 0.50 TP 5 N 0.09~0.20 2
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LS| Packages

Package size
TQFP TQFP VQFN
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LS| Packages

Package size
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Package size
WQFN C-TQFN LFBGA TFBGA

o
2
3
7
S
2 4004015 0734007 |
= Ack020 Cre ‘ @]
ating
&ommmmooonm‘mnoomé}é}nooo 2
1IN INDEX (Marking) — ©600000000000000000006060 |2 0
7 4 0000000000000000000000 |20 S
g ] 0000000000000000000000 |
s 6600 . 0000 | 3]
A 00600 0000 |
7 7 0000 ‘ 0000 |
§ ® u e /¢ /¢ N 0000 0000 |15 7
g E 06000 000000 0000 | 6
e 0000 000|000 0000 |1
5 - - ol _1 000606 _0oolboo_ 0000 |
““““““““““ 6660 560000 0600 [+
s ) 7 e S 000000000000000|2
Z Z 3 0000 ©00/000 0000 | % 990695383293353
SEATING PLANE ) 0000 omm‘mno 0000 |9 A 1
I 7 | w 8883 ! 888 |
1PIN INDEX MARK — 17 7 7 RPNMLKJHGFEDCBA
~ ~ 010 0 ;% 2 i & ' 0000 ‘ 0000 |& b
= 04 L s 06600 00660 |5 INDEX M
O] i 04 / T . 2| | 6086000000000000000860 | INDEX MAR Eo15] w0 x X MARK.
INDEX 4-R01S 4-050 | 00000000000/00000000000 |3 ol Z ¢
o plating) -0, 00000000000/00000000000 |2 Q= 0.42+0.05
o 105 L | 60000Q00000I00000000000 |1 Sl ¢ $0.08 W)
plating I 4 M|~
= ” O TR e e o
N INDEX MARK
OBXMARK 2046:0.05 e
7.50TYP !

I
<
¥
L J 02£005 (& T5 5] [S[os) [&]o.15]s]
J
0.7

WQFN80 C-TQFN12 LFBGA324 TFBGAG0O

ifon]s]

C-TQFN LFBGA TFBGA

. =
500015 b %)
3 0 BJ 0]
] . s : >3 - aus
e uln o Ss il
OOPPOOO0O (8
. A - " 00000000 |7 000000000 |= HO0 0000000 | 1
o 00 00 |6 gg000e008s |2 S OOHO0OOOO | o
14 4 / 7 14
ERNE 00 00 s 90 oo |1 5600006000 | 8
i 0| : = ~ 6 . ™ N,
g < | OO OO0 |4 roXe) 00 I's \.<\.J\.< \<\<\< Z
16| s s ] 00 00 |3 00 00 |4 @ AT D00
00 00 3 . N - - S
! ‘ \—a ot ) HH g C000000O0 |2 0000000000 |z t;:j:; S 33 B
1 v plating o ~ 0QOO000000 1
L 1 A
18 3 = _eo M OOOOA ﬂ INDEX MARK E } } ) ) ) ) ) ) ) 3
0184003 0945005 . HGlFlED C B A X4 kiMereocea = >O-OO-VO-OOOD 2
X alos N D O-PODODPDO 1
Index 1300 559 18-0454005 INDEX_MARK o5 " INDEX MARK i INDEX_MARK
x| —_—0
<§( g ; 0304005 n >4 ~JINDEX MARK
2 9030 g
2 VALERS S B[Fo05® ) [¥S E % KJHG||[EDCBaA
S| = . g I 120422005 [ [@0.08@[S[AB]
SEATING PLANE
o8]

LFBGA TFBGA

[o]
= (@]
B $[o20[s[A] E (0.70)
< —>— %) S -
ud ™ r - (045) Py ‘)T
=]
O&)&)OO‘OOOO&) 10 boddoopoooooo]
o 00®0O00000 $ 000000 YPOOO00O| 12
OOOOO‘OOOOO 9 gOOE)OO 000000 1; O000000POOO00O| 11
0000000000 |8 ] |535385%53522¢| 1 %ol 598800900 3838|
[eXeoXe} 000 |7 0660°°79°6880(% 00| & 0000 0000]| &
0000 0000 |(9 5
0000 0000 il - - =7
1999 999 4 -rossser 83l 888 1..0838]
00| s
882 o288 | (S isanaited 2 4 235ahessens
4 0000009000000 |4
0000009000066 |3 x4 _ RPNMLKJHGFEDCE A 000000§000000| »
- 0000000000 |3 /@ 0000006000006 |2 INDEX WARK [S]o.15] g INDEX MARK 0Q0004000000, 1 -
% 0000000000 |2 H60Q000d00000Q| 1 2 INDEX MARK “ - NulfksHEFEDCE A %
& OOOOO‘OOOOO 1 e NMHKJHGFEDCBA 2 0.42:0.05 {]0.15] 5 INDEX MARK S
= O 2| X = =
& r -~ ol 5
& o < e rcoocs A INDEX_MARK, alos ] g 3 g = 0.5040.10 =
o INDEX MARK 3= 3 = <Or =3 ]
i ©0.50£04 [T Ts ] ol 0 S| T

SoooroaoTmae

lels \ s
clbrl

LFBGA84 LFBGA144 TFBGA90 P-TFBGA144

§

92 LAPIS Semiconductor 2014 SHORT FORM CATALOG 93




=
(%2}
el
o
=)
=
&

a
=3
73

LS| Packages

Package size

[2]
)
o) 1.0 — 0.65 0 = $[01[S[A|
b $J015[S[Al s
] @ Al
0090$000000000000d |17
éooo 060000000 | 006000000 00000000 |16
090000000000000 | % 00000000900000000 |15
00000000POO0000000 |14
[B] | gggg000d0cogess | 0000 0000 |13
3000 0000 |® 0000 0000 |12
3333 2238.13 [B] | 0000 0000 |11
0000 0000 |7 , 0000 0000 (10
0000 Q000 |6
8998 9999 |3 0000 0000 |8
000000090000 0Q0 | 4
000000090000 0Q0 |3 0000 0000 |7
992900000000000 | 2 0300 0000 |6
/ ©000 0000 0000 |5
000000 00000000 |4
" RPNMUKIRGREDCEA 00000000H00000000 |3
o INDEX_MARK 00000000$00000000 |2
INDEX_MARK Al 055 ] g « ° @F%oooooo 000060000,/
E— ol < <
= $042:005 x 7 UTRPNMLKJHGFEDCBA
o & [$]0.06BIS[A8 S E $0.3020.0
3 ———{@[F 008 @[s]as]
eI o y
(&o.10]s] k
TFBGA176 P-TFBGA208-0909-0.50
2
P EXESN 063
S
éDOGO 00000000Q0 | 17
00000000POOO00000 | 16
00000000Q0D000000 | 15
[B] | §55g0000608858868 | &
T 0000 00Q0 |12
0000 0000 [t
o 0000 00QO0 | 10
0000 Q0Q0 |8
0000 0000 (7
0000 Q0Q0 |6
000 0000 (5
00000Q00VQO000Q0Q0 | 4
00000000POOOOO000 |3
000000009000 000Q0 |2
/@ *—-—90000000 OOOOOOOOA‘
T UTRPNMLKJHGFEDCBA
X4
n INDEX MARK
INDEX MARK alos ] o %
s $04220.05 _
o & $+0.08B]S[AB]
TR AR R .
(&Jo10]s]

94 LAPIS Semiconductor

2014 SHORT FORM CATALOG

List of the products

MD51V65165E ....................................... 55
MD54V16258BSL ................................. 55
MD56V62160E ....................................... 57
MD5BVE2160E-XXTAP -wreeeeeeeeesnses 57
MD56V62160M ....................................... 57
MD56V62160M'XXTAP ..................... 57
MD56V62161M (NEW)
MD56V62161M-XXTAP (NEW) - 57
MD56V721 60C(NEW) ........................... 57
MD56V72160C-xXTAP (NEW) - 57
MD56V72161C (Under development) 57
MD56V72161C-xxTAP ({fment) 57
MD56V82160A (NEW) oo 57
MD56V82160A-XXTAP (NEW) ----weveeeee 57
MD58W82160A (Under development) 57
MK71050-02 (Under development) -+ 9
MK72220_O1 ................................................ 9
MK72660_01 ................................................ g
MK7Z2750A-07 wweoveeeeeeeeremmmmsssseersssinsns 9
ML2011GD

ML2011HB

ML22321 .............................................
ML22331 -

ML22341 .............................................
ML22420 ......................................................
ML22460 ......................................................
ML2256G2 evvvvveeessssssesmmmsssssssssvneessee
ML22563 ......................................................
ML22572 ......................................................
ML22573 ......................................................
ML22594 (NEW) -+--eveeesssssssssssesssseceee 27.29
ML22723

ML22724

ML22725

ML22763

ML22764

ML22765

ML22802

ML22804

ML22808

ML22823

ML22824

ML22825

ML22863

ML22864

ML22865

ML22P 82 wwvvvveevssssseemmesssssssssssvesssee 27
ML22P804 ................................................... 27
ML22P808 ................................................... 27
ML220321 .......................................... 27.29
ML220331 .......................................... 27.29
ML220341 .......................................... 27.29
ML220374 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 27.29
ML220394 .......................................... 27-29

ML22Q553 ................................................
ML22Q563 ................................................
ML22Q573 ................................................
ML261 1GD ................................................
ML2B1THB o
ML26121AHB
ML26124-00HB

ML261 24_02GD ....................................... 33
ML26125HB ............................................. 33
ML26127HB ............................................. 33
ML26128HB ............................................. 33
ML2612GD ................................................ 33
ML2614HB ................................................ 33
ML2620GD ................................................ 33
ML2620HP ................................................ 33
ML26211DHB .......................................... 33
ML26211EGD .......................................... 33
ML5203 (New)

ML5208 .........................................................
ML5227 .........................................................
ML5235 .........................................................
ML5238 (New)

ML610340 -

ML610346 ..........................................
YT T Yy —
ML610401 ...................................................
MLE104QTP v
ML610402 ...................................................
ML610402P ................................................
ML610403 ...................................................
ML610403P ................................................
ML610404 ...................................................
ML610404P AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ML610405 ...................................................
ML610405P ................................................
ML610406 ...................................................
ML610406P ................................................
ML610407 ...................................................
ML610407P~

ML610408 ................................................... 16
ML610408P ................................................ 16
ML610409 ................................................... 16
ML610409P ................................................ 16
ML610421 ................................................... 14
ML610421P ................................................ 14
ML610422 ................................................... 14
MLE10422P v 14
ML610426(NEW) ....................................... 14
ML61 0426C(NEW) .................................... 1 4
ML610426P(NEW) .................................... 14
ML61 0426PC(NEW) ................................. 1 4
ML610428 ................................................... 14
ML610428P AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 14
ML610429 ................................................... 14

ML610429P
TR A
ML610471P
VTN R R -
ML610472P
MLET QAT wovveerssemeereessssssmmmnessssssssiensesss
ML610473P
ML610474(NEW) ................................. 16
ML610475(NEW) ................................. 16
MLBTOA7E (NEW) oo 16
VTN R R - 16
MLEBT QAT TP woovveevvereessssssmmnesessssssnenseess 16
MLET QAT -worvevrssevvereessssssmmmnssssssssiniinsesss 16
MLETQATP -+-vvvvvvvveveeresssssssssssisivvivenesnee 16
[T R e R 16
MLBTOATOP  -oreveeeeererssssssssssssmmmiveennsnneee 16
[T RO 14
MLBTOAB2P  -vvvvereersssmsmvesesssssinisneess 14
ML610485 (Under development) -+ 14
MLG610485P (Under development) - 14
ML610Q101 (NEW)
ML610Q102(NEw)
ML610Q111 (NEW)
ML610Q112(NEW)
ML610Q172(NEW)
ML610Q173(NEW)
ML610Q174 (NEW)
Y TR L R B
ML610Q304 (NEW)
VIR e R mm—
VIR e K R rmm——
MLETOQBAT -oovveereoeessmrersssmvensee
[V IR0 R e—
IR K R ——
IR Kol e mmm—
IR Ko mm—
I e kL m—
IR e R e mm——
ML610Q384 -
VIR R L ———

MLBT10QAQ7T -vveeereersssmmmmvsesssssnnisneess
Y TR L0 0 7 = ——————
MLBT1OQAQEG -vvvvvveeeressssmveeeessssinneeeess
MLBT10QAQBP ---vvvverressesmveeeesssssnvsneess
MLBTOQAQY ---rrreerererssmmeresssemeerssenees
MLBTOQAQQP -wovovvvveesssmeresssenveessevees
MLB10Q4TT oo
[ TRV R = emm———
MLBT10QATD -vvvrmreeessssmmmmvesessssinnneeess
MLBT10QAT2P evvveeesssssimmvessssssinnseeess
MLBTOQATE -eveeereerssssmmmmeesesssssnnnneess
MLBTOQATY overemmrersssmmeersssneerssinees
VTR0 Y R e (R ———
MLBT10QATGP vvvveerrssmmmmvessssssinirnsess
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List of the products

MLBTOQATGPC -vvvevesevevessmsensssinensss
VTR [0 e R R ————
MLBTOQATP eeverrsrevesssmeresssneeesssie
[V TR0 V0. s ———
[V TI R0 V0] = J s ————
VTR T e A —
ML610Q426C (NEW)
ML610Q426P (NEw)
MLE10QA26PC (NEW) wvevrrsverssseeesne 14
VTR0 ) R ———
[V TI R0 Vo) = J s ————
[V TI R0 V0o e P ——
[V TI R0 ViRo)e] = J s ——
MLBTOQASBT wroeeveressemeeessineesssieeesss
Y TE R (1] VR AR m——
VT R (VK R ————
VT R (VK R ——
VTR T R ——
VTR0 V| R m——
VTR0 VK R r—
MLBTOQABGP -vvvevvsvvevessisensssvesesssi
MLBETOQABT (NEW) wrvvvvvrssmvvessseneeesee
ML610Q461P (NEW) -
VTR T e A e —
ML610Q462P (NEw)
VTR ek N A —
ML610Q463P (NEW)
VIR [0 e A R ——
VIR YA | I ———
VTR (1 R ——
(VTR0 o Vi) =T m———
VTR0 Y e B ——
VTR0 e Y R —
MLBET0QAT 4 (NEW) oo
VTR R (0 O S R —
YT R [0y O S R ——
VTR A —
VTR e R ——
ML610Q478
VTR0 eV R —
VTR R [0 Y e R ——
MLBTOQATOP -vovevsrvverssmseesssneessssie
VT (0 Y R ————
(VTR0 VR:F] = P ———
[V TI R0 VXY e ———
[V TI R0 VR Y1 = P a——
ML610Q485 (Under development) -+ 14
ML610Q485P (Under development) -+ 14
VTR L0 R O S — 14
MLE10QABEP (NEW) -vervrsvvrrseerss 14-71
VTR e e L N — 14
MLET0QABEP (NEW) -vevrsversversvrsnens 14
VTR e VA kN r— 18
MLET0Q794AG (NEW) vererversssevssscenss 18

ML674000

ML674001

ML675001

ML675011

ML675013

ML67Q4050

ML67Q4051 -

ML67Q4060

ML67Q4061

ML7005 ......................................................
ML7012-06

ML7020 ......................................................
ML7029 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ML7033-01

ML7037_003 ................................................ 9
MLZOAT evreeereresssssmesreesssssmsssssssssssnsssesess 11
ML7066 ......................................................... 7
ML7074_003 ................................................ 9
ML7074_004 ................................................ 9
ML70980_01 ............................................. 1 1
T AT L OIS R m— 7
VT AT e R —— 7
ML7109S

ML71 14B(Under development) .................. 1 1
M L71 38 (NEW) ................................................ 7
ML71 47 ......................................................... 7
ML7174 (Under development) «oeeeeseeseeseees 11
[T O B — 9
ML7204_003 ................................................ 9
M L7207_01 ................................................ 1 1
ML721 3 ......................................................... 72
M L721 4A_001 ............................................. 9
MLT7 223 +rvvrrsssmvsessssmissssssinssssiess i 72
ML7 223V --vevveeesssssmesneesssssmmensessssssnesneesss 72
T N I —— 9
ML7234_021 ................................................ 9
ML7246 ............................................................ 7
TRy RO S R — 9
ML7257-01 - “11
ML7265 ......................................................... 7
[T R —— 7
ML7275 ......................................................... 7
(TR R ——— 9
ML7344C(Under deVeIOpment) ..................... 7
ML7344E(Unde’ deVelOpment) ..................... 7
ML7344J (NEW) ....................................... 7
ML7386  wrovvrommmmsssssmsmssss s 7
TR e R —————— 7
ML7396A ...................................................... 7
ML73968 ...................................................... 7
ML7396E ...................................................... 7
M L7406 (NEW) ................................................ 7
ML7831 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 72
VTR LR R O ——— 79

ML8511-00N A (Under development) -+ 79
ML8540 (Under development) - 77
TR L o R ———— 77
MLEBTOTA  croeremrmmmemsmssssssssissss s 37
ML86101A Evaluation Board «-------ssssseeee 40
ML86790 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ML86V7655

ML86V7655 Evaluation Board -+ 40
ML86V76580 Evaluation Board 37
ML86V76580 Evaluation Board -+ 40
MLBBVTEBE2 --w-vrvreeeessresmssssrvamssssivnnaaes 37
ML86V76652 Evaluation Board -+ 40
MLBBVT7BBE3 +rvvvvvreerveessssssssessssnnsisns 37
ML86V76653 Evaluation Board ==+ 40
MLSBBV7BB55 +-vvvvvrreveveeesssmssrervvammsssas 37
ML86V76655 Evaluation Board -+ 40
MLBBVTEBGA w-wrevessrrsmssssrvsmssnsrvnnaans 37
ML86V7668A Evaluation Board - 40
MLBBVTETS evvvessseersssssesssssssssssssssssissanes 37
ML86V 7675 Evaluation Board e 40
MLEBBV ST O rwovveverseesssessssssssssisssssissssninans 39
ML86V8101 Evaluation Board «:-eeeeeee 40
ML86V8102

ML86V 8102 Evaluation Board «eexeeee 40
MLBBVE20 T evvvessseresssssesssssssssssssssssvssssnes 39
ML86V 8201 Evaluation Board «w=weeeeeee 40
MLBBVBR02C - 39
ML86V8202C Evaluation Board =+ 40
MLEBBV G207 -wvvvevesvrreessrsssssssssssssssssssssssinans 39
ML86V 8207 Evaluation Board «=eseeee 40
MLEBBVE20Q -+++veveresevessrssssrssssissssiisssiinaas 39
MLS86V 8209 Evaluation Board -+ 40
MLBBVB4QT vvvvesvseereesserssssssssssssssssvissanes 39
ML86V 8401 Evaluation Board -+ 40
ML8953A

ML8953B
ML9042-0x
ML9042-1x

ML9042-2x -

ML9058E

ML9059E

ML9077 .........................................................
ML9078_001 ............................................. 20
ML9078'002 ............................................. 20
ML9078'003 ............................................. 20
ML9092_01 ................................................ 67
MLO092-02 s 67
ML9092'03 ................................................ 67
ML9092'04 ................................................ 67
MLgOgSB ...................................................... 69
ML9208A'XX ............................................. 69
ML9208'XX ................................................ 69
ML9209'XX AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 69
M L921 ZGA ................................................ 69
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VTRV L] T 69
VTR D ——— 69
VTR A T 69
MLODT72 +vvvvrererssssmssssssssssssissssssssssssessees 69
(VTR o e —— 69
MLO2BQ-X)X vevrrrsreresssmerssssinsssssiennsas 69
ML9298
VTR Rl
VTR R R R ——
VTR R -
VTR R
(VTR LT -
ML9445 .........................................................
MLOABQ -+-vvvvvveerssssrvessesssssssmiseseessssssnenness
VTR - R ————
ML9470-12
MLOAT ] wevveerrerssssmmessssssssssssssssssssssessees
(VT Yy 4 R
[V T Y F
MLOATE vevveevvevevveveneeeessessssssssssiininiee
MLOATE --vvverveersssssmvessesssssssmesessessssssneneeses
MLOATT -evveveeeerssssmmsssssssssssssssssssssssssessess
ML9478C -
VTR |
MILQAG( -++vvvrrrereverssmerssssmerssssesesssenesss
VTR Y N I ——— 67
MLOAB (NEW) ssssssssssssesssssissssssssssssnnnninns 67
MLOB T4 -+evvvveveersssssmvessesssssssmssssessssssnesseses 11
VTR e R ———— 67
VTR R T ——— 67
MLOBTQ +vvvvrereressssmssssssssssssssssssssssssnessnes 67
VR Y R —— 45
VA R YA R —— 45
Y Ry R —— 45
Y R R ——— 45
Y AR P K T —— 45
VA T L R ——— 47
[V T=T LAV 72 C Lo/ - JR— 47
MR26V51252R
MR26V51253L
MR26V6455J
MR27T12800L
MR27T12802L
VAR R m—
MR27T25603L
Yy R R ——
MRBR27TBAQ2L +wvvevvveeeeeesssereessseenessssenneneese
VA (] i ——
MR27V12800L
MR27V12850L
MR27V12852L
MR27V12852R (Under development) 47
VA AT B ——— 45
MR27ZVIBATL oo, 49

VA AT B —— 47
MR27V 25653 +verrereveeressmesssssieensss 47
M R27V3202L .......................................... 45
M R27V3241 L .......................................... 49
M R27V3252J .......................................... 47
MR27V3252R (Under development) - a7
MR27V6402L

MR27V6441L

MR27V6452L

M R27V6452R .......................................... 47
M R27V802F ............................................. 45
MR29V03252A (Under development) - 50
MR29V06452A (Under development) - 50
MR29V12852A (Under development) - 50
MR29V25652A (Under development) -+ 50
MR35V01G7xB

MR35V2567xB

MR35V5127xB

MR36V01G52B

MR36V02G54B

MR36VvV04G54B

MR36V04G54S

MR36V08G57C

MR36V08G87C

MR36V16G56C

MR37T12841B (Under development) - 49
MR37T12843B (NEW)  coooeeveeeeeveeeeeeeeeeeees

MR37T6441B (Under development)
MR37T6443B (Under development)
MRSB7VI284TA -roverreesssssmmmesseneseneee
MRB7V12852B -rrreessesssssseesesesneeeen
MRB7V25652T -weveevereeessereeeessssmesnseees
MRB7V25653T -weveevereeeeerereseessssmmesnneses
(VR YAV Y Loy -
MBAAVOBAA -wovvrveeveeessesssssssssmmmminivinnnene
MBRASVOB2A -wovreveerreessssssssssssmmsmesinesnneee
MR45V200A (Under development) ==
MBRABV2E5BA evvvvveresssmsmsesecssssivinssese
MR48V256C (Under development) -
VS R0 R0 m———
MSETVQB] 20 wwwwwwwreeeersesssssssesssmesinenenen
MSBTVOATEOA -rovvrreeesesessemmsmemenesnneen
MS81VOATBQAP -roeeeeessemmsmeseneenneee
MSBTVOATEBA -rrrrrereeeesesesmssessenesnneee
MSBIVO520Q --wvveerereseeseereseesssssmennnese
MSBIVOBTEQ -vvvveererseeerereseessssmmeenneses
MSBI1VI0TEQ ooooerrmssmmmmmsssssmveeees
MSEBTV2B00QQ -wrrrrvreerrersessssssemssmsseveveneee
MS81V26000-25TPZP3 rreveris
MSMBET1BTEOF -rrrrrrereeessesssmsseeeeeesnneee
MSMB5T1B40QQF -rrrrreeeesessesssmsseeseneenneeee
MSMBT17AQQF --eveeveseeesseveeeessssnesneeses
MSMBT174Q5F -evvevereseerereesessssmesnneses
MSMBET178OQF wrvvvvrveesessssssemssmmsmvivenene

MSM51 17805F .......................................
MSM51 18160F .......................................
MSM51 18160FP ....................................
MSMBT1B1BEF v
MSMB118165FP v
MSM514260E ..........................................
MSM514260EP -
MSM514265E ..........................................

MSM514400DP .......................................

MSM5144OOE ..........................................

MSMBETA400EP v

MSM514800E ..........................................

MSMB14800ESL -

MSM51V1 6160F ....................................

MSM51V1 6165F ....................................

MSM51V1 6400F ....................................

MSMBETVABA0SE v

MSM51V17400F ....................................

MSM51V17400FP ................................. 55
MSM51V17405F
MSM51V17800F
MSM51V17805F
MSM51V18160F
MSM51V18165F
MSM51V18165FP
MSM51V4265E .......................................
MSMBETVA2BEEP +ovvrvosoesvesosoe
MSM51V44OOE .......................................
MSM51V44OOEP ....................................
MSM51V4800E .......................................
MSM541 22228 .......................................
MSM541 62588 .......................................
MSM54V1 22228 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
MSM54V1 62588 ....................................
MSM54V16258BP
MSM56V1 6160F ....................................
MSM56V16160FP
MSM56V1 6160K ....................................
MSM56V16160KP
MSM5EV16161TK NEW) wvvereesevseees 57
MSM56V16161 KP(NEW) ..................... 57
MSM56V16800F .................................... 57
MSM7533V ................................................ 11
MSM7578V ................................................ 11
MSM7581 ................................................... 11
MSM?SSZB ................................................ 11
MSMZ704-0 wrrvvveesesssssssssessssessenses 11
MSM7717'01 ............................................. 11
MSM7732A ................................................ 11
MSM9563 ................................................... 11
MSM9565 ................................................... 11

2014 SHORT FORM CATALOG 97




YIOMIaN S[eS

LAPIS Semiconductor Sales Network

Sales Offices : ROHM Co.,Ltd.

BOSTON e
9: ROHM Semiconductor Korea Corporation
1: ROHM Semiconductor U.S.A., LLC DETROIT 10: ROHM Semiconductor Trading (Dalian) Co., Ltd.
CHICAGO
DENVER CHANGCHUN
SANTA CLARA
. L]
4 SAN DIEGO OFFICE 5: ROHM Semiconductor do Brasil Ltdal> BEING DALIAN SERRS
L]
TIANJIN /
SAO PAULO MATSUMOTO
SAN DIEGO 3: DALLAS OFFICE QINGDAO ® SEOUL® SUWON X
CHEONANe GUMI e TAKASAKI o
DALLAS TATLANTA CHANGWON® TOKYO
HIROSHIMA®
YOKOHAMA
2: ATLANTA OFFICE e 20: Japan Sales
NANJING ) Headquarters (Eastern)
© XIAN ® e SHANGHAI Japan Sales — NISHI TOKYO
suzHou® Headquarters (Tokai)
° ° NAGOYA
so UTH WUHAN HANGZHOUN”:‘GBO KYOTO
© CHENGDU 21: Japan Sales Headquarters (Western)
22: China-+Asia Sales Headquarters China
© CHONGQING 23: China+Asia Sales Headquarters Asia
NORTH AMERICA AMERICA
HUIzHou _ ® 11: ROHM Semiconductor (Shanghai) Co., Ltd.
DONGGUAN, "6 SHENZHEN  KAQHSIUNG ( g2y
GUANGZHOU4 .
ZHUHAI  HONG KONG
THE AMER'GAS . . . . 14: ROHM Semiconductor Taiwan Co., Ltd.
1: Santa Clara / ROHM Semiconductor U.S.A., LLC 3: Dallas / ROHM Semiconductor U.S.A., LLC 5: ROHM Semiconductor do Brasil Ltda. K
2323 Owen Street, Santa Clara, CA 95054 U.S.A. 5048 Tennyson Park Way, Suite 218, Plano, TX 75024 U.S.A. Rua Dr.Candido Espinheira, No.396, 12th floor, Rooms123 and 124, 12: ROHM Semiconductor (Shenzhen) Co., Ltd.
TEL: +1-408-720-1900 FAX: +1-408-720-1918 TEL: +1-972-473-3748 FAX: +1-972-473-3749 Bairro Perdizes, Sao Paulo SP 05004-000 Brasil ©PUNE 13: ROHM Semiconductor Hong Kong Co., Ltd.
TEL: +55-11-3539-6320 FAX: +55-11-2892-5697 . 17: ROHM Semiconductor
19: ROHM Semiconductor (Thailand) Co., Ltd
2: Atlanta / ROHM Semiconductor U.S.A., LLC 4: San Diego / ROHM Semiconductor U.S.A., LLC India Pvt. Ltd. ’ MANILA
4550 North Point Parkway, Suite 360, Alpharetta, GA 30022 US.A. 6815 Flanders Drive, Suite 150, San Diego, CA 92121 U.SA. . SRR BANGKOK
TEL: +1-770-754-5972 FAX: +1-770-754-0691 TEL: +1-858-625-3600 FAX: +1-858-625-3640 BANGALORE 16: ROHM Semiconductor Philippines Corporation
18: ROHM Semiconductor
Malaysia Sdn. Bhd.
15: ROHM Semiconductor
PENANE Singapore Pte. Ltd.
EUROPE
6: Germany / ROHM Semiconductor GmbH
Karl-Arnold-StraBe 15, 47877 Willich-Munchheide Germany e0ULU KUALA LUMPUR
TEL: +49-2154-921-0 FAX: +49-2154-921-400 SINGAPORE
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
©MOSCOW JAPAN
20: Japan ROHM Shin Yokohama Ekimae Building, 23: China-Asia Sales ROHM Kyoto Ekimae Building,
Sales Headquarters  2-4-8 Shin Yokohama, Kohoku-ku, Yokohama 222-8575 JAPAN Headquarters 579-32 Higashi Shiokoji-cho, Karasuma Nishi-iru,
(Eastern) TEL: +81-45- 476-2121 FAX: +81-45- 476-2500 Asia Shiokoji-dori, Shimogyo-ku, Kyoto 600-8216 Japan
6: ROHM Semiconductor GmbH TEL: +81-75-365-1217 FAX: +81-75-365-1227
) 21: Japan ROHM Kyoto Ekimae Building,
Milton Keynes DUSSELDORE Sales Headquarters  579-32 Higashi Shiokoji-cho, Karasuma Nishi-iru, 24: Euro-American Sales  ROHM Kyoto Ekimae Building,
(Western) Shiokoji-dori, Shimogyo-ku, Kyoto 600-8216 Japan Headquarters 579-32 Higashi Shiokoji-cho, Karasuma Nishi-iru,
TEL: +81-75-365-1077 FAX: +81-75-365-1080 Shiokoji-dori, Shimogyo-ku, Kyoto 600-8216 Japan
8: U.K OFFICE TEL: +81-75-365-1218 FAX: +81-75-365-1228
22: China-Asia Sales ROHM Kyoto Ekimae Building,
PARIS Headquarters 579-32 Higashi Shiokoji-cho, Karasuma Nishi-iru,
@ STUTTGART China Shiokoji-dori, Shimogyo-ku, Kyoto 600-8216 Japan
TEL: +81-75-365-1216 FAX: +81-75-365-1226
7: FRANCE OFFICE © BUDAPEST ASIA
9: Korea / ROHM i Korea i 13: Hong Kong / ROHM Semiconductor Hong Kong Co., Ltd. 17: Thai / ROHM Semit (Thailand) Co., Ltd.
159-13 Gasan Digital 1-ro, Geumcheon-gu, Seoul, 153-803 Korea Room 1402-10 Tower 1, Silvercord, 30 Canton Road, 11th Floor GPF Witthayu Towers A 93/1 Wireless Road,
TEL: +82-2-8182-700 FAX: +82-2-8182-715 Tsimshatsui,Kowloon,Hong Kong Lumpini, Pathumwan, Bangkok 10330 Thailand
TEL: +852-2740-6262 FAX: +852-2375-8971 TEL: +66-2-254-4890 FAX: +66-2-256-6334
10: Dalian / ROHM Semiconductor Trading (Dalian) Co., Ltd.
1201 Swish-hotel, 21 Wuhui Road, Zhong Shan District, 14: Taiwan / ROHM Semiconductor Taiwan Co., Ltd. 18: Malaysia / ROHM Semiconductor Malaysia Sdn. Bhd.
Dalian 116001 China 11F No.6 Sec.3 Min Chuan E.Road, Taipei, Taiwan L12-01-02, Level 12, PJX-HM Shah Tower, 16A, Persiaran Barat, 46050
TEL: +86-411-8230-8549 FAX: +86-411-8230-8535 TEL: +886-2-2500-6956 FAX: +886-2-2503-2869 Petaling Jaya, Selangor, Malaysia
TEL: +60-3-7931-8155 FAX: +60-3-7931-8955
BARCELONAS, 11: Shanghai / ROHM Semiconductor (Shanghai) Co., Ltd. 15: Singapore / ROHM Semi Si Pte. Ltd.
22F, CENTRAL TOWERS, 567 Langao Road, 9 Temasek Boulevard #21-01 Suntec Tower Two, 19: India / ROHM Semiconductor India Pvt. Ltd.
Shanghai 200333 China Singapore, 038989 Unit No.103, 1st Floor Sigma Wing, Raheja Tower, Anna Salai,
TEL: +86-21-6072-8612  FAX: +86-21-6072-8610 TEL: +65-6332-2322 FAX: +65-6332-5662 Chennai-600002, Tamil Nadu, India
TEL: +91-44-4352-0008 FAX: +91-44-4352-0003
12: Shenzhen / ROHM Semiconductor (Shenzhen) Co., Ltd. 16: Philippines / ROHM i Philippines
Room 02B-03 5/F Tower Two, Kerry Plaza, 1 Zhongxinsi Road, Unit 4B Citibank-Frabelle Building, Madrigal Business Park,
Futian, Shenzhen 518034 China Alabang-Zapote Road, Muntinlupa City 1770 Philippines
TEL: +86-755-8307-3008 FAX: +86-755-8307-3003-101 TEL: +63-2-807-6872 FAX: +63-2-809-1568
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Sales Offices:ROHM Co.,Ltd.

Contact us for further information about the products.

[THE AMERICAS]

Santa Clara 2323 Owen Street, Santa Clara CA 95054 U.S.A.
TEL: +1-408-720-1900 FAX: +1-408-720-1918

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

Boston 9 Main Street, Suite 2, Concord, MA 01742 U.S.A.
TEL: +1-978-371-0382 FAX: +1-928-438-7164

Chicago 3800 N. Wilke Road, Suite 230, Arlington, Heights, IL 60004 U.S.A.
TEL: +1-847-368-1006 FAX: +1-847-368-1008

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

Denver 16-A Inverness Place East, Suite 200, Englewood, CO 80112 U.S.A.
TEL: +1-303-708-0908 FAX: +1-303-708-0858

Detroit 26800 Meadowbrook Road, Suite 120, Novi, Ml 48377 U.S.A.
TEL: +1-248-348-9920 FAX: +1-248-348-9942

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

Mexico Av. Lazaro Cardenas #4135-PH Jardines De San Ignacia, Zapopan,

Jalisco 45040 Mexico
TEL: +52-33-3123-2001 FAX: +52-33-3123-2002

Brasil 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]

Dusseldorf Karl-Arnold-StraBe 15, 47877 Willich-Munchheide Germany
TEL: +49-2154-921-0 FAX: +49-2154-921-400

Stuttgart Zettachring 6, 70567 Stuttgart Germany
TEL: +49-711-7272370 FAX: +49-711-72723720

France 40 rue d' Oradour sur Glane, 75015 Paris France
TEL: +33(0)1 40608730 FAX:+33(0)1 40 60 63 44

United Kingdom 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

Oulu Kiviharjuntie 11, 90220 Oulu Finland
TEL: +358-400-726124

Spain c/Sant Christofol, 25 Local A+B, Premia de Mar, 08330 Barcelona Spain
TEL: +34-9375-24320 FAX: +34-9375-24410

Hungary Fehérvari ut 84/A, | em. HUN-1119 Budapest Hungary
TEL: +36-1-950-5859

Russia 13F Office No.1301 Savelkinskiy proezd 4, 124482 Moscow Zelenograd Russia

TEL: +74 95739 4174 FAX: +74 95739 4174

[ASIA]

Seoul

Dalian

Shanghai

Shenzhen

Hong Kong

Taiwan
Singapore

Philippines

Thailand

Malaysia

India

[JAPAN]

Kyoto

Yokohama

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

1201 Swish-hotel, 21 Wuhui Road, Zhong Shan District, Dalian 116001 China
TEL: +86-411-8230-8549 FAX: +86-411-8230-8535

22F, CENTRAL TOWERS, 567 Langao Road, Shanghai 200333 China
TEL: +86-21-6072-8612 FAX: +86-21-6072-8610

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

Room 1402-10 Tower 1, Silvercord, 30 Canton Road, Tsimshatsui, Kowloon,
Hong Kong
TEL: +852-2740-6262 FAX: +852-2375-8971

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

9 Temasek Boulevard #21-01 Suntec Tower Two, Singapore, 038989
TEL: +65-6332-2322 FAX: +65-6332-5662

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

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

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

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

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

ROHM Shin Yokohama Ekimae Building, 2-4-8, Shin Yokohama, Kohoku-ku,
Yokohama 222-8575 Japan
TEL: +81-45-476-2289 FAX: +81-45-476-2295





