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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— @Package 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

Communication LSI Overview
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Product Overview Product Line-up

This is a Communication LSI 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. Digital 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. )
OFDM Technology CMOS-RF Technology Wireless communication LSI ML7105-00x ML7386x MK71050-02
‘Reception of Digital Terrestrial Broadcasting ‘IEEE 802.15.4 LSls suitable for various applications including IEEE802.15.4/ZigBee®, ML7275 ML7396x MK72750A-01
-Specified low power radio Bluetooth® Low Energy and specified low-power radio system. Module ML7344x ML7406
CODEC Technology Abundant -Bluetooth® Low Energy \_Products that can be easily integrated into applications are also available. )
-VoIP CODEC -PCM CODEC Communication Reception of Digital Terrestrial Broadcasting ML7204-003
-ADPCM CODEC LSI Technology Network Teohnology VolP LSI , o | ML7234-021
\Thls is a multifunctional LS|, suitable for VolP phones and broadband routers with built-in VoIP functions. ML7304-0x2 )
+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 - !- [}
YF AGC . e il TS output » Decoder -Filter
LowlF_ 2| o
Solar Panel V| o o T o | {5 | st
DTS - Maximum gé_ INT output 2, MCU Host
: — g co:btgsing % £l re Y
— Low-IF -, [CR<)
i »| ADC FFT ]
YF «AGC 1] :IT’ 2 TS output | o der ;rl';:p q
Low-IF S | d ilter
< 1C N L |

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

ERERLHE

®E Tb ==
RIS IC~RRIC  HHRE

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

[
Tone OTMF Detectos

/ Analog : I L A e Py [PHE
interface |, Cancolles | " - ID“O“_| g
pcm [~ ! ! l ]_I:

interface IIFS.L_" t
[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 =
Noise DAC
07 ADC —»| Canceller —»|
Acoustic /Equalizer Line ADC
Echo Echo
Canceller Automatic Canceller | Bluetooth
Amp DAC [4— Level € Module
Controller i&——| Decoder -
Speaker
|Genera| Purpose I/0| |MCU Interfacel
L3 [ 3% 3 3|
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%r;ature
¢ Compliant to One-Seg broadcasting of ISDB-T(ARIB STD-B31) 2.7~3.0 70mwW
RF tuner .'",OFDM demodulator or ML7147 ML7147 ISDB-T | WQFNS8O0 | digital terrestrial television broadcasting. RF tuner, OFDM demodulate, | 1.5~3.6 ( rat 1St'egn ) -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 television broadcasting. 4 diversity X 1CH or 2 diversity | 2.7~3.6 | (4 IVersit || 40~ +85
igital terrestrial broadcasting ED ED 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 Tem?%r)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. S P
Wireless communication LSI Wireless communication LSI
IEEE802.15.4/ZigBee® LSI IEEE802.15.4/ZigBee® LSI
- Support Frequency | Supply | Modulation . Transmission| &NSMission| - Reception |OPerating
Description Part Number Part Number Standard Package Band Voltage (V)| Method Encryption| Control I/F Rate C();é%t Sensitivity Tem(per§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 paane ) o opek 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  7igpeenrrace| 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 -
. . inn| TTANSMISSION ; Operating
Description Part Number Part Number Sﬁ:ﬁgg% Package Freéq:r?gcy Vosltl:géh(lV) Ml?ndelﬂfg('jon Encryption| Control I/F |Trensmission) "5 ny| Reception

Rate | (gBm) | Sensitivity Tem(rgcere)nure
— ™ S ban Synchronous 0/-6/-12/
[NEW)

e g WAFN32| o\ hang | 16~36 | GFSK | AES128| oo uaRT| T™MPPS | 184Bm

Serial interface transceiver LSI -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(gcerﬁture
_ ARIB STD-T67, 426MHz band Synchronous | 1.2kbps.24kbps | {mW/| -116dBm
~ - — 1 (C | X *0)\|=2D~
UHF Transmitter LSI ML7066 ML7066 | rcr/sTo-30| YAFN8 l429MHz bang| 2136 2-FSK O HOATAY . |(3step Soting unction) 10mW |[BER<1%]('2)"25~+65
10mwW
ML7386 ML7386 Synchronous
UHF Transmitter LS| — ——  —  |WQFN28|350~450MHz| 1.8~3.6 ZMFSSKK — | serial (Control) 2'4kb[p,j|‘q4z'?kbps 1“’5\'/ 7 —  |-25~+85
ML7386B ML7386B DI(DATA) m
10mWityp,
ML73968 ML73968 ARﬁOSSTD' ~50kbps
I oo 2. | IEEE SV”°“:.°T°“S 100kbps | 1mW/ | -106dBm
ML7396A ML7396A | o ot WOQFN40(750~1000MHz| 1.8~3.6 | (G)FSK 802.15.4g (Comfslf%ATA) 150kbps  |10mW/| [100kbps |-40~+85
—_— partto (G)MSK |compliant DIO(DATA) 200kbps | 20mW |BER=0.1%]("2)
ML7396E ML7396E  |EN300-220 400kbps
. ML7344J ML7344J |ARIB STD-
UHF T tter LSI
ransmitter CED CED [T6LRCR/STDR » 1 26 MW/ | ooe
ML7344C ML7344C ) Synchronous “OPS L omwy/| m
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)
. =V. 0.
ML7344E ML7344E | \300-220 100mW
(Under development) (Under development)
ML7406 ML7406 EN300-220 2-(G)FSK Synchronous 1mW/ -106dBm
EN13575-4 ~ ~ — 1(C | ~ 10mw/ 100kb -40~
(NEW) @_ (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?BarZw 2.1~36| 0dBm |-92dBm(‘1) Synggr’glwusc(mnector -20~+70 —
|EEE802.15.4 0dBm * Built-in ZigBee®
MK72750A-01 MK72750A-01 7igBec ®RFACE 20.0%X31.0X2.7mm 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/ ynchre 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
VolIP Processor VolIP Processor
. : Operating
. Speech Compression Operating Supply Voltage Supply Current
Description Part Number Part Number Package Method RIEE) ) (Max.) Tem?%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, Adlaw 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/a)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
CODEC 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
5V linear POM God ML7041 ML7041 |TQFP48| O O O 1 | 24~33| O | O |26vpp| 8Q O | ihtone generstors,
inear odec ]
MSM7732A MsM7732A |TRERAE/ O O O 1 | 24~33| O | O |30vpp| 320 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
Description Part Number Part Number Package CPU Performance SLOT Built-in Memory Voslt"fapggl{\/)
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 3.0vV/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 Supplw)/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) i (Max.)
ML7114B ML7114B ® 5 - 1QEY
M _ e e FM VICS®/DARC® tuner WQFN32 3.0~3.6V | -40~+85C TBD
ata reception tuner ML7174 ML7174 | FM VICS'/DARC® tunerFM muliplexing 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, - e aE?
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~+85TC 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 Einctioniiype
yte
that can minimize leakage current in high-temperature operation.
T . . . . . . . 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  MLG100384 eio0uEse)
3 ) 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 MLe 100380 ML610Q438(P)
integrated control for smartphone sensors with low-power consumption. Our wide range of products is suitable for various applications IGEREE
. . . . . . 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 ]
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 LC_D Driver Built-in LCD Driver WS0QATR ™ W10@aTR ™ MLE10406(P)
Dot Matrix Type Segment Type 8K ML610(@472(P) (! ML610(Q)472(P) (! ML610405(P)
ML610(Q)471(P) ) ML610(@)471(P) () MLE10404 (P)
ML610QXXX
EZ, .é-E-'n“E‘l“ 6K M"?gﬁEEP; Code with Q: Flash ROM Version
RS Ao mL61 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
B2 .
10127 49 & g *1: 48pin and 64 pin types are available for ML610(Q)471(P)/ML610(Q)472(P)/MLE10(Q)473(P) Package (number of pins)
Electronic Sports _ Pedometer Electronic Shelf Label
(Multifunction) Electronic
= Watch Wristwatch A I . . .
_. pplied Circuit
Various
Remote Digital Token ML610Q431 LCD panel ML610Q346
Controllers  Controller for TV Bicycle meter Temperature logger Thermometer Machine Digital thermometer/ I E . EEj Fire alarm
hygrometer —
ML610300 Series ML610100 Series ML610790 Family 5.
. . Speaker
Speech Output Function Type 5V Driven Type Sensor Control Type LoD ariver
o T i SPI Speaker amplifier Eq
roorssio P icilaton e
type ADCO (thermistor)
: ~/1
ilfim ) communication
3 e UART RC oscillation Port
Hot-Water Indoor communication type ADC1 sensor ADC
Remote Controller Fire Alarm Rice Cooker  LED Light Electric Smartphone ~ Mobile Phone T T ?
Home Bakery Drill Mobile Phone Accessory Sensor Network Module Port ?;::7.\8;'(\:/8 OP-Amp LED display

Switches LEDX3
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Microcontroller

8-bit Microcontroller with Built-in Original Core Specifications

= =
: ML610400 Series g
S Operating Condition ROM/RAM Function / Feature o S
= Part Number ; Operating Frequenct Minimum | cyyent (‘1) Operating Data Flashl RAM Port (*2) Serial Ports Supply Interrupt e Package P Remarks 3
Operating  IPCTAling ~oquENCYY | instuction | corsunion Tempgrature Capacity |Capacity oi718bit Timer H2 | byt | Capture| DT | (DG s ‘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(Intemnal 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 o e et cslion) | 2115/30- 115 A0—sgn | Flash |64k (21) 4K | 6 | 4 | 22 |4(16bitx2) 16bitx1 1 | @S osaiatony| 1MV 1 1 |BLDX1 15:5 oroetion/buzser ozor.050 | O
ML610485/ML610485P __na| 4MHz(ntemal RC oscillation)/500kHz(Intemal | 0.25us/2us | 0.25uA |-20~+70/ 01 - . - . - - - - 17/12 (Include| Low speed frequency correction/ [p_TQFP48- o
(Under development) 1.25~36| ‘0 Ciinton32 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- o
(Under development) 1:25~36 | Lo Ciiation32.768kiz(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)| ™ Rardons 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| o0 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 | ©
MLET0Q4B/MLE10Q486P | 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 —
ML610Q488/ML610Q488P 1MHz(Internal RC oscillation)/38.4kHz(Crystal Under nomal peraion 48K (°21) . . 10bitx3 * . Low speed frequency  |P-TQFP48-
ED 1.8~3.6| " ocillation)32.768kHz(Crystal oscillation) | 1HS/30.5us| 1.4uA Esio N 2K 6 | 4 | 23 |8(16bitx4) — | 16bitx2|  — ! (sequentia) | 11 13 2 7 7 27:6 correction 0707-050 | © -
Built-in LCD Driver Dot Matrix Type : Lo RO sares reprosentaives in acvancs: T "
- 4.096MHz(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 | 5oqtsntemal RC oscilation) 32768kHz(Crysal oscllation) | 24is/30.5us | O- 40~+85 | Mask |32K (21) 2K(30] 6 | 3 | 22 | 4(16bitx2) 1 16bitx1 2 1T | fRggesiaten | 1 (o 1 |BLDX1| 5psegx8com. 17:5 correction/melody-buzzer | 1414-0.40 | O |Nosglaton ot unction
- 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ *0q o *31 . . 24bitx2. *11 Max. 800dot . Low speed frequency P-TQFP120- ML51°?42}BH/M'~51°Q421PB:
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 12(Ei%<g(sscelg:gg{i2\) 101 1 |BLDX1| 5gsegx8com. 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- ML51°‘?22?/HM'—6‘°422PE:
ML610422/ML610422P | 1.1~36 | 50411 imemal R oscilation) 32.768Hz(Crystel osciltion) | 245/30. 55| O-PHA | 20~+g5 | Mask |32K (21) 2K (3D 6 | 3 | 14 |4 (16bitx2) 1 16bitx1 2 1| SRS seciationyl 1 () 1 |BLDX1|505egx16com| 17 correction/melody:buzzer | 1414-0.40 | © |Nooscllaton  nction
- 4,096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ *q o *31 - . 24bitx2. *11 Max. 800dot . Low speed frequency P-TQFP120- ML610Q4228/ML610Q422PB:
ML610Q422/ML610Q422P | 1.1~3.6 | gt e v sl | 2116/30 5015 | O-5HA | 20~ +g5 | Flash |32k (21) 2k (30| 6 | 3 | 14 |4 (160itx2) 1 |16bitx1| 2 1 | peosiaton | 1 (1)) 4 1 |BLDX1|gpcceipoom| 175 correction/melody:buzzer | 1414.040 | O |Noosdlaton
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) 1.1~36| 35 768KHz(Crystal oscillation) | 305s | (TB.D) | 40~+85 | Mask |40k (2D K |5 7 |4 (16bitx2) 1 | 16bitx1 1 | mcossiation| 1] 1 ' |BLDX1|50segxi6com,| 85 e tertion | 1414050 | ©
ML610426C/ML610426PC - 1MHz(Internal RC oscillation) 1us 0.5uA |-20~+70/ * o o . . o 16bitx1 * Max. 672dot . Low speed frequency correction/ |p.TQFP100- o
[NEW) 1.1~36|  37768kHz(Crystal oscillation) | 305us | (T.B.D) | 40~-+g5 | Mask |40k (2D Ko7 13 | 4 (16bitx2) 1 | 16bitx1 1 | wcossiation| 1] 1 T |BLDX1|425egxi6com| 188 O nvertion | 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
[NEW) 11~36| 32 768kMz(Crystal oscillation) | 305us | OSHA | “4o~gs | Flash |40k (2D K|S 7|4 (160itx2) 1 |ebitx1 1 | Ac oseitation| 1] 1 1 |BLDX1|s0segxtoom, 185 | o melodvbuzzerEl diver  |1aia050 | ©
i ; 20~ * i * Low speed frequency correction/ X N
VISTOORZGC/WSTOORSPO 1 g5 iions G sclaton) | gt | osun | 20| ran Jaox (20— | o | 7| | 13 |4aemed  lee | |1 |pd OB 1 | 1 e NS g | sl o o
- 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ 01 o *39 - . o 24bitx2 *11 Max. 1392dot . Low speed frequency TQFP128- Selectable oscillation stop
ML610428/ML610428P 1.1~36 2MHz(Intenal RC oscillation)/32.768kHz(Crystal oscillation) |0.5us/30.5us 0.5uA -40~+85 Mask |48K (21) 4K 3| 6 3 14 | 2 (16bitx1) 1 16bitx3 1 (RC oscillation) 1011) 1 1 BLDx1 58segX24com. 205 correction/melody:buzzer |P-1414-0.40 O 75f?fé'@"argcsgr‘d'\‘ﬁréct‘f?o?{ﬁf
- 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ 04 _ *34 - . 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 (3] 6 3 14 | 2 (16bitx1) 1 16bitx3 1 (RC oscillation) 1011) 1 1 BLDx1 58segX24com. 20'5 correction/melody:buzzer |P-1414-0.40 O Zsfseacé@"acecsgrtd'mgc«lo(’?o?{ﬂf
- 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ *21 _ *3q - . o 24bitx2 *11 Max. 512dot . Low speed frequency TQFP128- slectable oscillation stop
ML610429/MLE10429P | 1.1~3.6 | oy temal 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 | 1 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| ga5eex8com. 20:9 correction/melody:buzzer |p-1414-0.40| O |daiection eset fnction 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 BLDXx1 64segX16com. 20:5 correction/melody:buzzer | 2020-0.50 o gtgpc Z‘;:leac‘(ioonn 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) | 24s/30.5us 0.5uA | -20~+70 | Flash |64K (21) 3k (31| 6 3 14 | 4 (16bitx2) 1 16bitx1 2 1 |(§i? gseilaion) | 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- MLE10G3SA:
ML610Q435 1.1~3.6 500kHz(Internal RC oscillation)/32.768kHz(Crystal oscillation) | 2s/30.5us 0.5uA | -20~+70 | Flash |96K (21) 3k (3] 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 gt(o)pu 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- MLGW?":’FA:
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%:':c'«?o"n reset function
ic oscillati 20~ * * 24bitX2. " X N Selectable oscillation st
ML610Q438/MLET0Q438P | 1.1~36 | o (155 o] OSHA | Gg—vas | Flash [128K(20)  — |7k (3D 10 | 3 | 20 |4 iovitx) 1 |tevixs| 2 | 1 |geowien) 1CTD) 1 | 1 |BLDX1geiiSitom| 239 | comatensmelocybusser | 2000080 | O | e
— 4.096MHz(Internal PLL/crystal oscillation/ceramic oscillation) | 0.244us/ -20~+70/ *21 o *31 . . 24bitx2. *11 Max. 1024dot . Low speed frequency P-LQFP144- Selectable oscillation stop
ML610Q439/ML610Q439P | 1.1~3.6 2MHz(ntemal RC oscillation)/32.768kHz(Crystal oscillation) |0.5us/30.5us 0.5uA .40~+85 | Flash 128K(21) 7K (31| 10 3 20 | 4 (16bitx2) 1 16bitx3 2 ! 12(;%((2)‘580;'9'?122{;;\? 1010 ! ! BLDX1 64segx16com. 239 correction/melody:buzzer | 2020-0.50 O 73\'5955@"acecsgrta'\ngc«'f?o?{ﬂf
*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 Ihamimm (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 5 3 | Voltage LCD Driver| Sources Functi support
oltage(V) (Max.) (Typ@HALT)|  (TC) (Byte) | (Byte) | (Byte) Outout imer (Method) | 12C |SSIO("3)|UART(4)|Detection Internal:External unctions
TP . * 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| 35 768KHz(Crystal oscillation) . - -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 |delsston eset uncton enabler
- 500kHz(Internal RC oscillation) 2us/ -20~+70/ LX) o . o o 16bitx2 o o o Max. 75dot | 10/8 (Include Low speed frequency  |P-TQFP64- Selectable 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 © bl mocoing 1 sk apoon
N 500kHz(Internal RC oscillation) 2us/ -20~+70/ U%) 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-9HA | 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 nocoting sk apoon
- 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
MEGTO4047MCTOROSTI 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 | 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 © S?SSE}‘:QC’SS%.22"%'%25?%%%
N 2MHz(Internal RC oscillation) 0.5us/ -20~+70/ - . - . 16bitx2 - o 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 (160itx2) 16bitx1 2 ! (RC oscillation) 2 ! 29seg.X5com. |8 bit-OR input) | correction/melody:buzzer | 1414-0.65 © g\estgﬁf‘eogc'cegfé;‘é"%'?n”ase(‘%%ﬁén
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.X5com. |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 . 7 Max. 145dot [15/13 (Include| Low speed frequency  |[P-TQFP100- Mts:ggzg;eémgxg%:%;sg/.
SRS : : . z(Crystal oscillation .5us : -40~+ oscillation; seg.X5com. |8 bit-OR input)| correction/melody:buzzer | 1414-0.50 10, Sschlation S10D stion
ML610Q407/ML610Q407P |1.25~36| 35 768kHz(Crystal oscillation) 305 09uA | 9o~ .gs | Flash |16K (21 1K | 5 | 12 | 22 |4 (16bitx2) 16bitx1 | 2 1 | RC osailiation) 2 1 29 XE ion/melodyb O |Nootiaton s
N 2MHz(Internal RC oscillation) 0.5us/ -20~+70/ 01q - . - . 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 |Sionesetreton 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 76aKkHz(Crystal oscillation) | 30.5us | OOWA | “ag~—+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 [Nsexclitorsee’
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 oscillation) 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- L 10R403A M 8193493R8
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 |Hgssgiiston s’
illati 20~ " 24bitx2 " X ) ML6100411PA/ML10Q4TTPC:
MLs100411/Misto0et 1P | 1.1~a6| SONENemal RO cxcllaton | Bue’ | ogun |20 | man 1e(2) — | k|6 | 3| 22 s e 2 |1 |l 1 | 1 [ Macitiel] o5 | Lowepedfeann Froma o Rt
illati 20~ - 24bitx2 " X -
ML610Q412/MLE10Q412P | 1.1~36| opnoaiieral RO osclation) | 2hs's | osua |20 07| Fiasn |16k (21 — 1K | 6 | 3| 14 |416bitx2) 1 |1evitx1| 2 1| Sssi'”izﬁ.";» 1012 4 1 |BLDx1| Jax 178t | 465 Low speed frequency  PTQFFIZN —
" tx2 N X -
ML610Q415 1.1~36| 500kHz(Intemal RC oscillation) 2us | 55uA | -20~+70 | Flash |16K (2D — 1K | 6 | 3| 22 |4(6bitx2) 1 |1ebitxt| 2 1 1550 osscmanon) 1012 4 1 |BLDx1 g‘é’:gé_;‘z‘g%_ 1635 buzzer P o —
o P Under nomel aperaton 64K ( 21) K . ; ) X2 . . ] x .
MLs100419/ML6100¢19P | 1.1~36 | SEmtmre s e i) OZK | ogun [STEEE rasn | JE| (S 2| 6 | 5 | 18 |4 tsbiv — Dt | 2 | 1 | OO 2 | 1 s MeciBell s | Loweseedfoaeney POl 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 | 5oy ptemal R 32 768KH2Crystal 2us/30.5us| O-9HA |ourertasimon Flash | (et )| et o) k(32| 6 | 3 | 26 |4 (16bitx2) 16bitx1 ) 2 1 12‘5.0 o] ! (1] 2 1 |BLDX1] 40seg.x4com.| 175 correction/melody:buzzer | 1414-050 |
MLSIOQSL MIBTOQISTP |55 5| aubn et sioviotns | 054924 | ogun | 26410/ iasn |16k (20— | 1k | 5 | 10 144 tebied — e 2 | [edSBE | [ [ - [ Ml s | Lovepeedfomens Frame o |
MLSIOQUZMLBIOQISZP |55 5| aabitn et siovietns | 05420 | ggun | 26710/ lasn 1620 — | 1k | 5 | 6 | 144 ctabied — e 2 | [edSBE | v [ | - [ M@ igs | Lovpeedbomers fFrame o |
MLSTOQUEY/MLSTOOHEIP |1 55q| s st sy 0457265 ogn | 2670/ pian |16k (20 — | k| 5 | 2 | 14 |aqieoivee) ~ w2 | 1 |eoSmE, | 0 | v | - Mt g | Lowseedtemens erofees o |
illati 20~ " i * P-TQFP48-0707-
ML610471/ML610471P | 1.25~356 5§g;ggg,q;e(g;'sgﬁ?ogscﬁ;,'g;}g;ng 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 Sypicere| O _
illati 20~ . i * ion/ (*9) [P-TQFP48-0707
ML610Q471/ML610Q471P | 1.25~3.6 53()2‘)%;'((',’4“2%‘@'32?o"ssc‘f,',';atﬂ)%’;’ 33_‘;25 08uA |2 Flash | 8Kk (29| — 512 | 4 |9/10| 6/7 | 2 (16bitx1) — — 2 1 |pet e — | — 1 - 11"2@’;—_ Sadot | g4 [Low speed eauency conection (') bsypTcrrse| 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 ?'051%5%)%4' O
~ 500kHz(Internal RC oscillation) 2us -20~+70/ * _ . . _ 16bitx1 (*5)| . . Max. 75dot . Low speed frequency correction/ (*9) |P-TQEP48-0707- o
MLE10Q472/ML610Q472P |125~36)  "37 768KkHz(Crystal oscillation) 305us | O8MA | Jp ygs | 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 OFP480707- —
ML610473/ML610473P  |1.25~36| 35 768kHz(Crystal oscillation) 305us | OBHA |20 Jgs | Mask | 8K (2 512 | 4 |1/2|6/7 |2 (16bitx1) 2 1 | (RQ ssaillation) 1 19seg.Xbcom.| 94 D ection osupTGRREs O
illati -20~ * i * ion/ (*9) |P-TQFP48-0707-
ML610Q473/MLET0Q473P |125~36| o satimesny ey | aohss | 08ua |20 Y| Flash |8k (29| — | 512 | 4 |1/2] 6/7 |2 (t6bitx1) — | = 2 1 e — | — | 1| — | M Bdot | g |0y sheedfameny conection (9 osurarre| O —
P " R i TQ - Selectable oscillation stop
& 12538 | S et oo | 32t | 0-251A | 20~+70 | Mask |16k (2| — | 1k | 4 | 10| 10 |6 (16bitx3) — =] 2 | — L L Lt e e S oton b - metoasusserompanter. | 1416065 | O |Bbrd o dae
ML610Q474 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
=D 1.25~36 RC oscillation)32.768kHz(Crystal oscillation) 30.5us 0.25uA | -20~+70 | Flash 16K (21) 1K 4 10 | 10 | 6 (16bitx3) 2 1 1 27seg.X5com. |6 bit-OR input)| melody:buzzer/Comparator | 1414-0.65 o g\estggl(éogc'ceg%;E"%'%Z:ngfén
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 g\estggf‘eogc'cegreutu;‘é"%'%’;semlﬁén
ML610Q475 2@ | 2MHz(Interal RC oscillation)/500kHz(Internal | 0.5us/2ps - 01 B . 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;‘é"%'%’;fmlﬁén
ML610476 2@ | 2MHz(ntemal RC oscillation)/500kHz(Internal | 0.5us/2us - 01 B . o B o B 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.X5com. |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 . B o - 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 gggﬁf‘eogc'cegﬁu;‘é"%'%"asemltewén
2MHz(Internal RC oscillation)/500kHz(Internal | 0.5us/2us -20~+70/ (*21) . 16bitx1 (*5) Max. 135dot [14/12 (Include Low speed frequency P-TQFP80-
ML610477/ML610477P 1.25~3.6 - o 0.51uA Mask |24K — 2K 4 10 | 15 | 6 (16bitx3) — — 2 1 ot — — 1 — . : : O —
RC oscillation)32.768kHz(Crystal oscillation) | 30.5us -40~+85 (RC oscillation) 27seg.X5com.|8 bit-OR input)| correction/Comparator 1414-0.65
- 2MHz(Interal RC oscillation)/500kHz(Internal | 0.5us/2us -20~+70/ 01 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 occiilation)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 bitOR 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)32.768kHz(Crystal oscillation) | 30.5us | O-2THA | 220~+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/ *0q 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’ s 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 | "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)32 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 | O
*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

= =
B ML610300 Series
g Operating Condition ROM/RAM Function / Feature . 3
- PRI LIS Operating ~ Operating Frequencty | insiuction |Surert (. Operating oM | fiah prow RAM. | port (2) | gt 1kHz ADC Serial Ports \S”pp' || Additional Package SUC h':n Remarks -
Voltage(V) (Max.) e (5 GHALT em?%f " ?Bps;atgl)ty ey (git)y ?S;tzl)y Input Output Sixpur| Timer Timer | PWM |Capture) WDT (Method) | |2C |SSIO(*3) UART(*4) Detectlon LCD Driver IntemalExtemal Functions °P
Speech Output FUNCHION TYPE e son for oplheations o industial devicss, plesse contact HOLM saies ropresoniatives in advance. - C"1°%®
M 2055 | 32760 RG oocitation) | “305ne, | 1A | -40~+85 | Flash |96k (21| el 3 — L Lt seseentay| 1|2 |1~ - 179 | P ecoumnrsnsaser ampier | 0505080 | -
ML610340 22~55| coramic oseiiation xtemal outputy | 0254/ | — | -40~+85 | Mask |96K(2D| — | — | 512 | 4 | 4| 4 g0y e - sl DR e - 95 P e Coder/spoater ampiier | 56065 | -
ML6100340 22~55| coramic osciiation extemal output) | 0254/ | — | -40~+85 | Flash |96K(2D| — | — | 512 | 4 | 4 | 4 |40y i R - sl D e - 95 P Coderspoater ampiier | 56065 | -
ML610346 2.2~5.5 | 0E0MHe Crst cechationceramic oselatons| D204/ | 1.2uA | -40~+85 | Mask [128K(20) — | — | 1K | 8 | 4 | 16 | i) - - - 1| a3l — | 1 T - - 11:9 ADP(?Mug;eg]ogggsZﬁLmCmphﬁer/ PTOFPG | _ —
ML610Q346 22~ 5.5 | e oo oo | Qpobor | 15uA | -40~+85 | Flash [128K(2) — | — | 1K | 8 | 4 | 16 |4gh) - | - - 1| el — | 1 1 - — 11:9 | AopCHickendsSplaterSmpiner | TIOTPSE | — _
ot [oass ey i | S5 vaun | o] e oo | | | 0| 4|16 N N P+ I N I N =<
ML610Q347 2255 el s et mesvemony | 3155ns | 15uA | -40~+85 | Flash |128K(2) — | — | 1K | 8 | 4 | 16 |yeha) - - - 1 | somentiay| | 1 T - - 19 B et ompier | 1010080 | — -
ML610Q355 2.2~36| SMHzinteral PLL/externa) outout) | 012215/ | 1 5y | -40~+85 | Flash (88K (22 ol | — | 1K | 4 | 3 | 8 | g - | - | - 1| et — | 2 | 2 |wsxd — 163 |sorcidscoseipbter e |FIOTRAE | —
ML610Q356 22~36| SMHzinteral PLL/externa) outout) | 012218/ | 1 5 | -40~+85 | Flash (88K (22 el | — | 2K | 6 | 3 | 12 |10y il B 1| ettt — | 2 | 2 |wsxd — 205 | orciidscoded ki amoiner | TR | — —
woiooso 220 PEMEIERALEMEIN 0.5 | 1 un | tomrs| run 1ol | |6 |5 | b S - I I T I Nl = - R
ML610Q360 22~36 81%‘ZZM%ZéLnﬁ‘ezTélrypslilé(%xstgmgltuglﬁ)p W °'3‘§§tf§/ 17uA | 40~+85 | Flash [160K(22)| S5l | 16M | 2K | 8 | 3 | 29 (16b8itx4) - - - 1 (sggﬁé%iil) - 2 2 |vLsxi - 207 B“Z‘;‘é‘ofj"e“r?é’pﬂiiﬁf gmﬁiiSM Toeoes | — -
ML610Q380 235(57) °%?:£%?§E;55323%%E6%:y§§§“3i3%Zgé%g*Z 0'3102_5“5’2/ 20uA | -40~+70 | Flash |128K(2) — | K 7|4 (16b?tx3) - 16b>i<tz(*6) - 1 (323333%) 100 2 2 |BLDx1 22@22’.3223:71. 215 B reaer gmliniZFM fivsots| — -
ML610038 220S) |eomc el v i S23ine | OJZBHS/ | 2.0uA | 40~+70 | Flash |128K(2) | 2k 7] 4] 34 gl G ] 1 ey 101D 208 | 2 BLox1 | 4 St | pps  |BUlt s marbeck AN | Firenes | -
ML610Q384 P20S) |eopmic el v i S23ine | OJZBHS/ | 2.0uA | 40~+70 | Flash |128K(2) M| 2K | 7| 4|3 uang T ] 1 ey 101D 208 | 2 |BLDx1| a0 St | pps  |Bult s marbeck AN  Fevanes | -
ML610Q385 22LD) | comic ol ener i 527l | 02248/ | 2.0u | 40~+70 | Flash |128K(20) 1M | 2K | 7| 4| 34 gy I |1 oo 101D 208 | 2 lmLDxi| 4R B0t | prs Ut e oM | P rags | -
ML610100 Series
Operating Condition ROM/RAM Function / Feature .
Part Number loperatng  Operating Frequencty | insucton rent () OpCE | pOM | FOM, BataFlash AWM | port (D) | o 1kHZ T pywm | wor | ,ADC Seibliogs It o m| S Additional Package leCr:;I:rt Remarks
Voltage(V) (Max.) Exeouton (Tvp.@H%LT) %C) Type (prte) (aé)y;atgl)y (prte)y Input|Output| Geen ULl Timer BRI (Method) | 12C |SSIO(3)|UART(4) Dgegﬁ)?, et Internal:External Functions
5V Driven Type ' Ficean: oo tor sonlheatons to I ROLIM saten reprasoniaties i advance. o Cvioos
MLet o101 27~55 |8 e el i) | OJ2ZUS/ | — | 40~+85 | Flash | 4K (2| — 256 | — | — | 11 |6 (16bitx3) — |1ebitx1| — 1 | gaooi®y] — | — 1 |vLsx2 — 17:5 Comparator g%is?ﬁ%?ﬁ%%’ Under _
ML 2.7~55 8;g%"gg'}fﬂ’;‘(fg’t‘gln';';L,ég"tgggﬁ'&ﬁ';ﬂ;” ogﬁﬁg/ — | -40~+85| Flash | 6K (24| — 256 | — | — | 11 |6 (16bitx3) — |1ebitxt| — 1 (Sggﬁgﬁg,) — | = 1 |vLsx2 — 17:5 Comparator 3"%?5%9}8%21%' nder _
ML 27~5.5 | B e e e outou)| 022KS/ | — ;d;°ﬁ1:§§5§ém Flash |24k (24)| v‘vé:?ift;le) 2K | — | — | 15 |6 (16bitx3) — | 1ebitxe | — 1| ety 1019 1 2 |vLsx2 - 237 Comparator PISSOP2|  — —
ML 12 27~55 8;g%“gg';ﬂ;}fggglnzﬁng**gggﬁ',;gg;“)” Oageks/ | — ;iﬁﬁeg{;m Flash |32K (24) re&é:?ibe) 4 | — | — | 25 | 6 (16bitx3) —  |1ebitxe | — 1| ety 1019 1 2 |vLsx2 — 23:7 Comparator PLFPS2:) —
e |e2ss ((cc)3sa> CaGats | 2OHA lanihtinoy Flash 12& ot K| 6| 2 | 37 6 6bitcg) e e N R N L I B - =l vy -
WERTeevss ooty R "t | 2om piash | i iffin| 4 | 6 | 6 [ 40 [scana) e R = N I N e = T o e -
ML610790 Family
Operating Condition ROM/RAM Function / Feature .
Part Number loperating ~ Operating Frequencty | stuction (Surert ()l 9022l | ROM | ROV, RataFles AL | Port (2) | & 1kHz | oy |capture| woT |\, ADC Serial Ports Sources Additional Package sfp';'fn Remarks
Voltage(V) (Max.) Execution | ryp@HaLT| (T @Byte) | (Byte) |Input/Outputl Timer (Method) | 12C [SSIO("3)|UART(4)2S/SP 1) UART/IDA (‘17)|internal:External Functions

* 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%%N% X\?[?D1275~1395 324-706?gm|:(2é13§$?|05|{é3ﬂ) - %5557135/ : aumﬁ%“%z%? 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 OBSEE 07un iy meon GE) — | e || | ot |suemna S I M I P R I IR AR R T o 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 :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 q =
5 /Flash RAM Cash (Max.) ) (D,,C) (Typ.) ptggrct):e Timer PWM WDT A/D Serial Ports Ert%rr]r?al Additional Peripheral Functions 5
55mA DMA controller 2ch
m .
. 10bit A/D External memory controller TQFP128
ML674 KB 2 ART 2ch 19/
For General| -0/ 1000 BByt - 3BMHz | 1/0:3.0~36 (oqzminzg) a 3 8ch UART 2c %% | (ROM(Flash). SRAM. DRAM(EDO/SDRAM). I0) LFBGA144
urpose - i i
Apppligations core:2.95~2.75 A 7 16bitx2 | 16bitx1 STOP mode
ML674001 usi’r?g gxtem afl’ l%VOKIIn) 10bit A/D UART 2ch DMA controller 2ch/External memory controller LQFP144
32KByte - 9omAGOMHz, when 42 ach SSIO 2ch 23/5 | [ROM(Flash), SRAM, DRAM(EDO/SDRAM).10]|| cpsa 144
ML675001 8KByte unified 60MHz using external ROM) C 12C 1ch STOP mode
DMA controller 2ch
ML67Q4050 64KByte(Flash) ARM7TDMI /0B.0~36 -40~85 20mA External memory controller LQFP144
core:2.é5~é.75 (Operating at 108 |7 (6 share 8 (6 share 35/5 | (ROM(Flash). SRAM. 0] LFBGA144
For Space | ML67Q4051 | 128KByte(Flash) 33MHz) mhcggm mhct'i';:'rt 10bit A/D UART 3ch RTC, 12S(send, receive) 1ch
. - i 2
Apsﬁmi N 16KByte 33MHz as muiti- |as multi. | 160itx1 | 4ch I2C 1ch STOP mode
ML67Q4060 | 64KByte(Flash) ) 65mA functional |functional SPI 2ch DMA controller 2ch TQFP64
1/0:2.25~3.6 Ooorat 40 |timer)  |timer) 065 |RTC WCSP64
corei2.25~2.75 (Operating at 12S(send, receive) 1ch
ML67Q4061 | 128KByte(Flash) 33MHz) ’ LFBGA84
STOP mode
. 126mA DMA controller 2ch
ML675011 - 64KByte Sﬁytg‘ ARM7TDMI| 60MHz 'f 9;3\;3%:3;'%5 0~70 | (60MHz, when using 2 7 |16bitx2 |16bitx1 |  — Légfg 115: 18/5 | External memory controller LQFP144
unitie core-1. . external ROM) (ROM(Flash). SRAM. DRAM(EDO/SDRAM). 10)
For 7 (6 share |8 (6 share UART 3ch
Amusement 8KByie 1/03.0~36 56M1I-‘|50m£ th'ehcg%ivtl th_ehciycuit SPI 2ch DMA controller 10ch (2ch compatible with ML675011)
ML675013 - 64kByte | VT JARMZTDMI| 56MHz | HS TR | 0~70 | (OOMEHz Quiput 34 |with PAM Wt timer 1gpitx1 | — I2C 2ch 39/5 | External memory controller LQFP144
of the LSI tester.) functional |functional SSIC()*11)Ch (ROM(Flash). SRAM. DRAM(SDRAM). 10)
timer) timer) SBTX 6ch

*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
Fel 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
o 1)
=t =
s s
=) =)

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: v Product Main Contents Support Microcontrollers
o user interface UEASE - - UEASE main unit ML610400/
. o 5 uEASE interface cable ML610300/
T e USB cable ML610100 Series, and
Interface cable | B g : U8 Development Tools (*) ML610790 Family
or | i =>C EN T -Project management tool
_ . T =\ - i - & +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
. . . -CNi u
operation of ML610400/ML610300/ML610100 series products as well as ML610790 family products. Users also can develop software and nanoEASE (main unity U8 Development Tools USB cable (FWUEASE Flash writer)
process Flash writing using this board. i - EASE -LcdAtUSLCD image tool
nano
. P . . = *ROM cod tion tool f d t
On-chip Emulator uUEASE/nanoEASE Specification Overview g Interface cable cocs seneration 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 I;iaer: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 y | ) ,
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 i ' 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 . fa T 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 \ Pereghiraton )/ ADPCM2 . - . . . +Windows XP, Windows Vista*, Windows 7*
~ L ')‘k xﬂ . === ‘ormat 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) highév 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

Product Line-up

yoaadg

»

<
=
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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

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
'/ pot’s location.
—
Heati :
The current room The fare is 1300 yen. refiittl::i Ft)g vr:qeerdlisum.
temperature is 25°C.

Click, click.
Please fasten your
seat belt.

Nl
Please clean
the filter.
Your rice is
ready.

'|lll.°|;|
LD

Copy is completed.

Please ( ]
insert a card.
Fax transmission
is completed.

y

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

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

24 LAPIS Semiconductor

Wi h iI 'ln VDDL
| th built-in P2ROM™ mcu Soc 0.7W AB-class (at 5.0V)
arge-capacity S0 ve Voor @ Various products for different CPU I/Fs
RESETB SPI : ML2282x
T sPP 12C : ML2286x
@Wide selection of P2ROM™ memory capacity
XTB SPM
IDI o R 4 Mbit/8 Mbit/16 Mbit
i S Voou 3
for automotive Mcu S0k , 1.0W AB-class (at 5.0V)
SousYs " @Rated operating temperature
RESETB -40°C ~ +105°C
XT PP @High quality speech playback
OFTX® oo spow sPM Built-in HQ-ADPCM
11 T 1
Speech synthesis LSI o O S :roduct features of ML2f203x4
: T Built-in speaker amplifier
with built-in MCU soL Voo
SDA 1.0W D-cl .0V
medium/small-capacity BUSYB 1 . 0 cass (a.t 5.0v)
@Various products for different CPU I/Fs
Flash ROM RESET N SPI: ML22Q374
e ))) 2C: ML22Q394
DGND SPGND @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
L 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 t ROM  |Number of Pl K CPU Outout Mixi
Part Number |y i20e(V) | Frequency em?ecr)a U'®| Capacity(bit) Phrases Tim:é%ifm) I/F (W)%ﬁgss (,ntg‘,',’}gb DAC | Others | Package
27~36 or 4 aqr | PZROM™ 2 2~ | 07/ - .
ML22863 o35 0 4.096MHz | -40~+85 | P2ROM™ 4096 258 PC | \ad? | 2ch | 16bit SSOP30
27~36 o A sqr | PZROM™ (2 2~ | 0.7/ . B
ML22864 036 0114.096MHz | -40~+85 | PZROM™ 4096 520 e |27 | 2ch | 16bit SSOP30
27~36 or r P2ROM™ (2 2 0.7/ : _
ML22865 036 0114.096MHz | -40~+85 | PZROM™ 4096 1044 | o |\ D7/ | 2ch | 16bit SSOP30
'~ o Speech-speed
ML22763 | 27=3601| 4 006MHz| -40~+85 | P2ROM™ 4096 (D) 558 | j2c | 0.7/ ich | 16bit | and pitch | SSOP30
4.5~5.5 4M AB-class conversion
~ i Speech-speed
ML22764 | 27~38 0114 096MHz| -40~+85 | P2ROM™ 4006 (B 520 | i2c |, 07/ | 1ch | 16bit | and pitch | SSOP30
. . - conversion
'~ * S h-speed
ML22765 2738 0r\ 4 096MHz | -40~+85 | P2ROM™ 4006 (D 1044 | 2c || 07/ | 4ch | 16bit | and pitch| SSOP30
. . = conversion
™ » Clock
ML22823 27~36 0/ 4 096MHz| -40~+85 | P2ZROM™ 4095 (2 558 oy 0-7/ 2ch | 16bit | — | SSOP30
45~55 4M serial |AB-class
27~36 o A0 sar | PZROM™ @) Clock | .7/ : _
ML22824 /038 0114.096MHz | -40~+85 | PZROM™ 4096 520 o D7/ | 2ch | 16bit SSOP30
27~36 or 40405 | P2ROM™ (2 Clock | 0.7/ o
ML22825 4.5~55 4.096MHz| -40~+85 16M 4096 1044 Sygg?gﬁusAB-class 2ch 16bit SSOP30
N e Clock Speech-speed
ML22723 | 27~360) 4 006MHz| -40~+85 | P2ROM™ | 4096 () 558 gty 07/ ch | 16bit | and pitch | SSOP30
4.5~55 4M serial |AB-class conversion
. * Clock Speech-speed
ML22724 | 27~3801 4 096MHz| -40~+85 | PZROM™ 4096 () 599 oy 07/ ich | 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 |ynciurass . 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 | P2ROM™ 4004 (4 565 A fch | 12vit | — |SSOP30
/OTP 4M serial
% Clock
ML22808/ML22P808| 27~36 |4.096MHz| -20~+85 | P2ROM™ 14004 (D1 524 |omcmonoss  — 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 He
Description Part Number Part Number y;01206(V)| Frequency Tem?%)ature Capacity(bit) Phrases %ﬁ‘é?sa:g I/F (V\(,))L/‘ggtss (,':,"tg‘,':,‘gn DAC | Others | Package
— +q) | Clock
Glock synchronous serial interface type ML22562 ML22562 27~55 |4.096MHz| 40~+85| Mask | 1004 | 95 (") synéhm(’nﬁa:ion AB L dch |1Bbit| Fail safe | SSOP30
| eria =
N - Mask/Flash (1) | Clock |1 g/ . .
ML22563/ML22Q563 ML22563/ML22Q563| 2.7~5.5 |4.096MHz| -40~+85 AM 1024 201 synéhvon.lza:lon AB-class 4ch 16bit | Fail safe | SSOP30
eria -~
Clock synchronous serial interface type N A Mask/Flash (1) | Clock |4 0/ | Disgonnection
Built-in Flash/Mask ROM ML22331/ML22Q331 ML22331/ML22Q331| 2.3~5.5 |4.096MHz| -40~+85 896K 30 43 synglgpilzaa:lon AB-class 1ch 16bit pl,?e"éﬁﬁﬁaéi‘ﬁéin SSOP30
Mask/Flash (1) | Clock |1 o/ Do maction
ML22321/ML22Q321 ML22321/ML22Q321| 2.3~5.5 |4.096MHz| -40~+85 896K 62 43 S'eri'aa:ion AB-EIass 1ch 16bit p££%§§;3923n SSOP30
Clock synchronous serial interface type - 4.096MHz| 4. Mask/Flash () | Clock |10/ | Disconnection/Short
Built-in Flash ROM ML22a374 ML22Q374 2085 | puittin) | 40785 | Tegpk | 80 | 2T prgwrain p flags | 1M Shitn enchary > OF 10
I2C interface type - 4.096MHz| 4. Mask/Flash (2| 2 1.0/ | Disconnection/Short
Built-in Flash ROM ML22Q394 ML22Q394 | 20755 |guitiny | 4085 ek | 30 | # "C |pdass| Shien | 0" 10
o ] i Disconnection
Biflﬂnlg f;'lg’;ﬁ wpe ML22341/ML22Q341 ML22341/ML22Q341| 23~55 |4.096MHz| -40~+85 Mag'gg}'(“h 30 43D i}gr’:g AI;—:?I; o 1ch |16bit sdecien, |SSOP30
*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 LSI with external memory
i Operating Maximum SP Amp | Number of
Description Part Number Part Number gggﬂfl,"c‘f, Temz)%r)ature CaggMbit)Ng:rb:sr:f Playback Cll;"l:J ) vfl))?tcplut (|MtiXingl) DAC | Others | Package
Ime ass nternal
External
ML22460 ML22460 4.096MHz -40~+85 m%()é%\:hjam 1024 [139min (D) 12C |, 07/ | 4ch | 16bit | — |SSOP30
; External Clock
4ch simultaneous playback ML22420 ML22420 4096MHz  |-40~+85| maxmum | 1024 |139min (imwa 07/ | 4ch | 16bit | — | SSOP30
Serial external memory 128M( - - Serial |AB-Class —
ML22594 ML22594 - Mask 6M (4)| 1024 (5) 15 ;17 apaec (2)| Clock | 1 0/ : el h
e oot | sooown oo e e sen | 1o s ssomw

26
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*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 | Operating | OPerating | gom  |Number of| Maximum | cpyy | SP Amp | Number of

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

e I | 4sss somwi qo~oios “EEL BT el S 10 o | e £ ssoro
g, Support for 105°C, dch simutaneous playbacks| - 22572 ML22572 27~55 |4.096MHz-40~+105 Mask | 1004 | 98 (") syngnio‘:n%k}mn ABl | dch | 16bit| Fail safe | SSOP30 5,
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 AB | 4ch |16bit| Fail safe | SSOP30 i%

. Support for 105°C, dch simullaneous playback. | 1 20553 ML22Q553 45~55 |4.096MHz|-40~+105 Flash | 1024 | 201 () synghé?iﬁai‘:m Al deh [1eit gecfni%gg'geg ssopzp

ML22331/ML22Q331 ML22331/ML22Q331 | 23~55 |4.096MHz| -40~-+85 MaSUFlash 39 | 43 (D syngnfg‘:n%k}mn an | dch | 16bit p%f;ﬁ?;t SSOP30

i opport for 8570, ML22321/ML22Q321 ML22321/ML22Q321| 23~55 |4.096MHz| -40~+85 | MaskiFlash) gp | 43 (1 synghgé:i;a::ion A | teh | 16bit E?;’széggnﬁgégt SSOP30

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

Support for 85, ML22Q374 ML220374 | 20~55 |409MHZ go-ig5 MaskBlash 39 | 27 (2 synghg:n%‘:mn SN qen | — d(;s:’ééz‘lﬁtscéﬁ‘a{: SSOP16

built-in Flash ROM ML22Q394 ML22Q394 20~55 4(-gﬁﬁmr'j)z -40~+g5 MaskHlash) g0 | 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|
e . . - - ; Output
Description Part Number Part Number  |operating| Operating |Curent (9loperatingl ~_ROM ~ |R2ROM) RAM ADC | LcD | op Serial Why | Package
Voltage(V)| Frequency (CT‘,’,:?;'H',’\“L?‘)TS”%’)‘”’G C(aprat(él)ty fmf’gﬁf“i?&zt)y L (Method)| Driver |Amplifier| 12¢ |ssi0(14| UART éla)SS
Onboard 10-bit ADC 3ch ML610Q304 ML610Q304 2.2 (19 8.192MHz(**5) 17uA -40 [Flash96K+2k(10) | 4 | _ [10bitx3ch _ | _ | 4 2 | 1 1.0(16) QFP28
Built-in Flash ROM (NEW} ED ~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/C1D| -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 ?:r:';zlglﬁ:'é r1n % rt:(l,t é\jfie“\:/:r?t ;rtl)sllalled ML610Q355 ML610Q355 ;32 6 ;&T_‘Z((*fs)) 1.2uA | Zg 5|Seltrewrite area) 1K 1(82u;cesiver)1 3 2 2 (/) Ag’(ﬁ'?;s) TQFP48
- . z - Flash 88K+1K(‘11) _ itx4cl _ _ .
Built-in Flash memory ML610Q356 ML610Q356 36| akHZ4) 1.2uA | +85(Selfrewite area) 2K (Succsssive) 3 2 2 /AB-class TQFP64
i : 22 |8.192MHz("d) -40  |Flash 160K+3K(11)| _ [12bitxdchl | | _ 0.5(16)
Fla152ht:r‘ll:e?n[;?y,“gglfl-?feﬁ::?:ble ML610Q359 B ';326 221;623(:2((:)) 1.7uA ~Z§5 (Self-rewrite area) 2K :séug-cesjve; 2 2 (/JAZ(cljlgs) TQFPG4
oy . . Z| - Flash 160K+3K(*11) _ itxX4c _ | = .
Built-in Flash memory ML610Q360 ML610Q360 <36 |32.768kHz2('6) 1.7uA | +85|(Selfrewrite 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 1725 5135 768KHz(8) 2OMA |~470 128K 2K %00 | successie)| 2a8eg| |1 2 | 2 [/igonss) QP80
2.2 (2)[8.192MHz(7) -40 | Flash(10) 16bit(12| 10bitX8 [4ComX| __ |{(*{3 0.6(16)
10-bit ADC 8ch, onboard LCD Driver e MLE10Q383 |75, o agka(®) 2O0MA | 570 1osk | M | 2K 0 | sucoesiv| 2aseg| 1Ol T 1 g QFPEO
Built-in Flash ROM 2.2 (2)|8.192MHz(7) -40 | Flash(10) 16bit(12)] 10bitX8 [4ComX| __ |4(+43 0.6(16)
dlLElesss MLE10Q384 |70, o egiia®) 2O0MA | i70 128k | M | 2K P00 | sucoessvg| 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 %25 5 39 768kiz®) 2OHA | 470 128Kk | 1M | 2K 5o oot 2aSeg| |1 0L T | T igesy 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, 0385, 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 pbe integrated on a singie cni 0 dellver superior soun uali or your aevice. = =
2 < ¢ gle cnp ) auatyTory ML26128HB | 2/2 6 | Monaural Class AB| 05 O [OJOw®u| O [OFash  VIDEO.LDO ES
2 ML26121AHB | 2/2 4 |Monaural Class AB| 0.5 o | © |0 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 — @) @) @) @) —
ML26211EGD 0/1 — Monaural Class D 2 O @) — — @) —
N Playback ML26211DHB | 0/1 — Monaural Class D | 2 O 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 @) @) — — @) —
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 Processmg| Video Amplifier —
d
Application Examples Example of Acoustic Processing Technology
4 N N O 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
e ML26124
10055100 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 R -

chacda==

——m---

w1 Iy i [T Automatic :/'_'ﬁ;_;l;:':_:' 1727 _Automatio ir
i | s, N .,

'\I_O_SPIL_‘"d Hpm |U| I_volume = Sl SRS e i volume Y

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

T I R B C Tt TTTrTTTaT Tttt

“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) |g, /(dB)|crdhls (dB)|Duplex|  TYPE |8y | TYPE [/stereo [Output| Outputiutput| /F | 1/F  |ound™|EQ| gyt [NOICNALC|Fncton)"cc) ()
. I ) 125, DSP. 20 296
2
Stereo CODEC WCSP type with automatic wind ML26128HB ML26128HB | 2736 | 2 | 92| 2 | 95 |Ful | O™ | & | amlsoomw|Stereo|Stereol -’ | LoRL | O |O| O] 0| VPEY Y lwespas x
noise reduction filter and LoudSound™ Differencial AB SPl - ow. irlow (Auto)|  (Fast) LDO| | o 296
) 125, DSP. 20 2.96
2
Ultra compact stereo CODEC WCSP type ML26121AHB ML26121AHB FV\E%[? 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
R 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 | oaalsoomWvonara| — | 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|Morara| — |SPI| LRL | O |O| O |0 |0]"™E9 ) 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[jo] U |wesPes| x
a-low, u-low +85 2.46
Single Class 12, |12S-DSP. Vioea "0 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] O |00 LDO ! |WQFN32| X
Digital a-low. u-low +85 5.0
Ultra compact monaural CODEC ML2612GD mL2s12Gp | VDD 2738 | g | | g5 |y | Sinste | (Classl | — | — |PC/|BS\DSPY o) o) o o] -220 WQFN24 4§<O
omp: ura LVDD 1.652.75 @ | ifferencial AB [ SPI| LJ.RJ +85 20
20 2.46
2
Ultra compact monaural CODEC WCSP type ML2614HB mioetams |HVPP 27861 4 o | 4 | o5 |Hart | singie | 1 | C® onauailsoomw| — | — [spi [“SPSPY ol oo lo] — | @ \wespo| x
LVDD 1.652.75 AB LJ.RJ +85 196
ADC DAC _|Full/ |Microphone InputSpeaker Output)y : ine |Head Serial Effect ther Onerating f
Description Part Number Part Number SILEE Number|S /N [Numberl S /N| Half T Number| T Maximum) Line phone cPU Audio | Loud EQ |Notch | ALC = e Package Sl
Voltage (V) | 0f | (dB)|cndhels (dB)|Duplex|  TYPe || of | TYPE [Ustereo |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 — ~ lspl| LuRy O Ol—10|— l |WQFN24| X
Other 2.25-2.75 ) +85 4.0
. SPVDD 2.7-55 20 246
2
DAC + filterless class D monaural speaker amplifier | ) »6511ppg ML26211DHB |IOVDD 16536 — | — | 1 | 95| — | — — C'gss Worawal| 2w | — | — |2 |! fJ DRSJP‘ oO|lo|—10|—1|1|wcsp| x
WCSP type Other 2.25-2.75 : +85 1.96
SPVDD 2.7-45 -20 6.0
DAC + class AB stereo speaker amplifier ML2611GD ML2611GD | HVDD2736 | — | — | 2 | 90| — | — | — |©3S|stereola00omw|Stereo|Stereo| 12 |“SOSPY | o | — | — |srs| @ |waFnsg x
with SRS acoustic processing LVDD 2.25:275 AB LJ.RJ +75 6.0
SPVDD 2.7-45 20 3.16
Vfl’ég;tc";ss .’t\:ss;(esre:czp‘:?ze'ri'ggs':ﬁ' ML2611HB ML2611HB | HVDD27-36 | — | — | 2 |90| — | — | — C/'\ags Stereo|800mW|Stereo|Stereo| 12C |' fj E;‘SJP‘ — | o= |- |sms| 1 |wcsp3s x
ype wi ustic p ing LVDD 2.25-2.75 . +75 296
SPVDD 2755 20 40
Class AB monaural Speakj amlifier ML2620GD ML2620GD [IOVDD 16536 — | — | — | — | — | — - C/':";S soomw| — | — ISICDI/ - O|O|—|0|—|1|warFN2o x
with LoudSound Other 2.25-2.75 +85 40
SPVDD 2755 20 2.42
Class A8 monaral speaker amplier ML2620HP ML2620HP |IovDD 16536 — | — | — | — | — | — | — | Monmmagoomw| — | — [\ — | o 0|~ |0 | |wcspa| 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|NumberS/N| Half Number [ L phone IR Audio | Loud Notch Othef ety Package Size
Voltage (V) | of |(dB)|onOhesl(dB)[Duplex| TYPE inShts Type |stereo [Output| Output|Qutput| I/F I/F |soungm| EQNotch/ALC| Function | (c) (mm¥mm)
-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 |90 AB Monaural|800mW |Stereo 8bit 2KB FIFO +52;5 WCSP35 ot
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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

(=) 0o 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 oyormiz.| 24.546454MH detection
~ . z. X 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
CVBS 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 | VO3S | ao~+g5 | SVBSRZ | pAL or 12202727MHz. | 24.548484MHz. | O | AEC-Q100 |TQFP48
ore 1. Vi SECAM | YCbCr 8bit |14.318182MHz| 28.6363MHz supported
CVBS or S-video or S-videox?2
1/0 3.3 CVBSX4 | NTSC |ITURBT6S6Or o0\ 27MHz
ML86V7668A ML86V7668A | -40~+85 PAL |YCbCr 8/16bit : N N — | RGB output |TQFP100
VBSX1
Core 2.5 +g-vidio><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 e 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~+g85 || TU-RBT.656) NTSC | /pg TagenmHz e emte | —  |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 |TEFELGIINE 2SN | 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%?"\E:'(‘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
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Description Part Number
ML86V8101
TCON, Image adjustment functions included
ML86V8102
ML86V8201
ML86V8202C
T-CON, Video decoder included
ML86V8207
ML86V8209
Built-in video decoder and microcomputer ML86V8401

Display Controller Series for Small to Medium-Sized TFT LCD

Supply Voltage Analog Video Input Digital Video | Digital Video
Part Number PRY & g. B & & Resolution| OSD | MCU Feature Package
V) Terminal Type Input Output
Built-in image
quality
QVGA i
ML86VS101 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 ;/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 CYBSKComp or Suidea | 7 | T 00 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 + Swideox2 |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

2014 SHORT FORM CATALOG 39

=
=
@
)
—
1%




Video LSI

Evaluation board support
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Description Part Number Contents Notes
ML86V76655 Evaluation Board :EZ:J:‘;"Z:’;IZO)?? 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) * POROM™ i k of LAPIS Semi Co. L -
Short TAT read-only memory which can replace flash memory and mask ROM 's a trademark o emiconductor Co., Ltd. PZR

P2ROM" Overview

B H ™
Features Comparison of Production Processes between P2ROM™ and Flash/MROM
@Short lead time «woeeeseeeserremrmnniiiiiin, Minimizes lead time from code programming to product shipment. Shorter
@Stock free for CUSIOMErS «+--eeveeseesmesenseencnunens The customer does not need to store the unprogrammed memory. P2ROM™ o s ok e e delivery time
@No additional programming COsts ««--+-s-sssseseees Programming costs - required for OTP and Flash memory - are eliminated. by the customer
@ N0 mask Charging «++-«eseeeeseeeseessenniiniiinninnnns No mask charging for P2ZROM™. Specify a bank for - -
Programming Quick [ . ]
@Support special Markings -+« eeeeeeususicusunns Similar to mask ROM, special markings can be placed on the package. ?ac:_spg‘;k(alg)e_lt_ggp e & testing delivery
. . . . 1.e. s
@Compatible with NOR Fash memory--«-eeeeeeee Compatible package available, TSOP(I)56 and TSOP(I)48. (I), SOP, TFBGA ATP bank I
Data
Flash T Program arrangement

Stock management (e.g. production processing,

(i.e. quantity checking, /(Etis:tgin_e_r_s_tggl_( __________ code management)

storage environment)

PaC kageS | Test |—>[De|ivery Programming

@®SO0P44

MROM
®s0P16
@SSOP70
@TSOP(I)56 w—>| Testing HDelivery [ Mounting ]
(24 vnabe )

01282(24% — (34 weels ) >
®TSOP(I)5 (Long lead tme=

O®TFBGA48

O®LGA140

Applications Product Series of P2ZROM™

built-in security

built-in gate array enabled code

Font

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

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

N J Parallel standard P2ROM™ Die form, TSOP, BGA,
(NOR-Flash compatible) Cu frame package

@Consumer Electronics (Game, Toy, Educational Toy, Amusement, Electric Musical Instrument, TV, STB, etc.) Based on technology of large capacity and high speed, we provide space-saving and multifunction products on a constant basis.
@Information equipment (Printer, etc.) P N [T o 5
"Serial access saves pin count and i i
( A nc space cavings || panowm win Custom |
I T ]
L o ) ! bUI|t--Ir-I c.ustomer POROM™ !
N \/ ! specific interface 1
Video ' ( ) / :
1
SPI BUS P2ROM™ i i
1 . I
. J P2ROM™ with P2ROM™ with |
! !
1 1
1 I
1 1
1 1
1 1
I I
1 1
1 1
1 1
!

Program

e
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P2ROM

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

i H 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 oSItl;%F;I%V) Feature Sgggczws/) con(sm;np)tion Teml(:)%)ature Package
X.
MR25TLICILICICIE]  16M~128Mbps *q
1G MR35V01G7xB 3.0~3.6 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
2 OV~ - 512M MR35V5127xB 3.0~36 512M | MR35V5127xB | 64Mx8 | 3.0~36 |Embedded Gate Amay of 30K Gate tyn(')| 545 55 10pA 0~+70 | TSOP(I)44
Supply Voltage : 3.0V~3.6V / 2.7V~3.6V 26 input & 8 inout
Operating Temperature : 0°C~+70°C ~
256M MR35V2567xB 3.0~3.6 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(I)a4
- 4MX16 _ Embedded Gate Array of 30K Gate typ.('1) - - TSOP(1)48
64M MR25T647xL 2.7~3.6 64M MR25TB47xL | 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 2.7~36 o MR25T167xL | 0o 2.7~36 26 Input & 16 Inout 70~100/25|  50uA 0~+70 TSOP(Ia4
1MX16 Password
MR25T1671L 2.7~36 MR25T1671L M8 2.7~36 authoentioation 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 V) (bit) Part Number (wordXbit) | Voltage (V) (ns) Operating| Standby Tem?%;l 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 64MX8 2.7~3.6 120
. 3.0~3.6 16Mx16/ | 3.0~3.6 100
~ — ~+ —_— —_—
MR27VLLCOOE 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 | 3.0~36 85 25mA | 10uA | 0~+70 Chip — —
3.0~3.6 70 SOP44/TSOP(1)48/
3.0~3.6 AMX16/ | 2.7~36 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 MR27Ve402L | 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 —
4AMXx8 3.0~3.6 80 SOP44
32M 2.7~3.6 32M 2736 % 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 12MM>:: /1 27~36 70 16mA | 10uA TFBGA48 S(O:IGDA/'. a4 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
MR36V[LCICCE]  1G~8Gbit (bit) Part Number Voltage (V) (bit) Part Number (wordxbit) Mode| Page Size Voltage(V) (Addr?rslz/)Page) Opeating StandbyTem(p%?ture Package r;:gggeg Frame
MRSADLOOOL - R blsfi=aaeil 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 | ces
MR27VOCOOOD 16M~256Mbit 5 MR36V08G57C 3.0~3.6 s MR36V08G57C | 256Mx32 | LVN| endless |3.0~3.6| 1000/40 |180mA|60mA | 0~+70 | SSOP70 s | =
_ 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 30~36 MR36V04G54B | 1281532/ NOR 8-wordx32| 3.0~36| 105/25 |100mA 85mA | 0~+70 | ssop70 (D) | (CGL | —
Operating Temperature : 0°C~+70°C 4G 4G 128Mx32/ ¢ | CG/
MR36V04G54S 3.0~3.6 MR36V04G54S | 1201132/ | NOR 8-wordx32| 3.0~36| 130/25 |100mA|85mA | 0~+70 | SSOP70 -
MR36V02G548 3.0~36 MR36V02G54B | 94MX32/ | \opig wordx32| 3.0~3.6| 105/25 | 100mA 50mA | 0~+70 | ssop7o (1D | CG/ _
°G ”G 128Mx16 SSOP70
N 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
~ 64MX 16/ ) _ _ » cG/ —
MR26VO1GESL 3.0~36 MR26V01G53L | 5P4M18/ |NOR 8-wordx16| 3.0~3.6| 105/25 | 100mA| 10mA| 0~+70 | ssop7o (D | 8/
MR26V51252R 3.0~36 MR26V51252R 322",\;‘;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-wordx16| 3.0~36| 100/35 | 80mA | 5mA | 0~+70 | SSOP70 & —
" 16Mx16/ g — —~ (*1) CG/ _
MR37V25653T 3.0~36 MR37v25653T | SIS/ | NOR | 8-wordx 16| 3.0~3.6 100/25 | 35mA | 5mA | 0~+70 | SSOP70 s
256M MR37V25652T 3.0~36 256M | MR37V25652T 132”,\;‘)12/ NOR 8-wordx16| 3.0~3.6| 100/25 | 35mA | 20uA | 0~+70 | TSOP(I)56 — —
16Mx16/ ] ~ ~ SSOP70/ (1) | ca/ _
MR27V25653L 3.0~36 MR27v25653L | 20U/ | NOR|8-wordx16| 3.0~36| 100/35 | 60mA | SmA | 0~+70 Chi SSem70
MR37V128528 3.0~3.6 MR37V12852B 81%;;;%/ NOR 8-wordx16| 3.0~3.6| 90/30 | 50mA | 10uA | 0~+70 | TSOP(I)56 — —
MR27V12852L 3.0~36 MR27V12852L 81%;;;%/ NOR|8-wordx16| 3.0~3.6| 85/30 | 50mA | 10uA | 0~+70 | TSOP(I)56 — —
128M 128M
MR27V12852R . MR27V12852R | 8MX16/ y - A0~ _ _
JR27ViZ852R 3.0~3.6 o e le |NOR|8-wordx16| 3.0~3.6| 80/25 | 40mA | 104A |-40~+85  TSOP()S6
MR27V12850L 3.0~36 MR27v12850L | BW™18’ | NOR|8-wordx16|3.0~356| 85/30 | 50mA | 104A | 0~+70 TS%Z(inm/ — —
N 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 | HVCY NOR|Bwordx16|3.0~36| 90/30 | 50mA | 10uA | 0~+70 | SUTEIRONEMS] O67
~ AMx16/ ] _ o 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”“;‘;2/ NOR|8-wordx32| 3.0~3.6| 100/30 |100mA|20uA | 0~+70 |  SSOP70 — —
MR27V3252J 3.0~3.6 MR27v3252) | 208 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|3.0~36| 80/25 | 40mA | 10uA -40~+85  TSOP(148
- X167 : ~ - |SOP44/TSOP()48/| CaG/ _
16M ME27V1652L 3.0~36 toM | MR27vies2L | NUCS | NOR|8-wordx16| 3.0~3.6) 80/25 | 60mA | 10uA| 0~+70 A soes

*1: For sockets. Package is not suitable for reflow soldering. *2: Boot-ROM space (128-pageX16-wordX32-bit) is included.
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