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1. The information contained herein can change without notice owing to product and/or technical improvements. Before using the product,
please make sure that the information being referred to is up-to-date.

2. The outline of action and examples for application circuits described herein have been chosen as an explanation for the standard action and
performance of the product. When planning to use the product, please ensure that the external conditions are reflected in the actual circuit,
assembly, and program designs.

3. When designing your product, please use our product below the specified maximum ratings and within the specified operating ranges includ-
ing, but not limited to, operating voltage, power dissipation, and operating temperature.

4. OKI SEMICONDUCTOR assumes no responsibility or liability whatsoever for any failure or unusual or unexpected operation resulting from
misuse, neglect, improper installation, repair, alteration or accident, improper handling, or unusual physical or electrical stress including, but
not limited to, exposure to parameters beyond the specified maximum ratings or operation outside the specified operating range.

5. Neither indemnity against nor license of a third party’s industrial and intellectual property right, etc. is granted by us in connection with the
use of the product and/or the information and drawings contained herein. No responsibility is assumed by us for any infringement of a third
party’s right which may result from the use thereof.

6. The products listed in this document are intended for use in general electronics equipment for commercial applications (e.g., office automa-
tion, communication equipment, measurement equipment, consumer electronics, etc.). These products are not, unless specifically autho-
rized by OKI SEMICONDUCTOR authorized for use in any system or application that requires special or enhanced quality and reliability
characteristics nor in any system or application where the failure of such system or application may result in the loss or damage of property,
or death or injury to humans.

Such applications include, but are not limited to, traffic and automotive equipment, safety devices, aerospace equipment, nuclear power

2010

control, medical equipment, and life-support systems.

7. Certain products in this document may need government approval before they can be exported to particular countries. The purchaser
assumes the responsibility of determining the legality of export of these products and will take appropriate and necessary steps at their own
expense for these.

8. No part of the contents contained herein may be reprinted or reproduced without our prior permission.
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For further information, please contact:

OKI SEMICONDUCTOR CO., LTD.

550-1 Higashiasakawa-cho Hachiouji-shi,
Tokyo 193-8550, Japan

OKI SEMICONDUCTOR Web site
http:/www.okisemi.com/en/
http:/www.okisemi.com/jp/
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We appreciate your patronage of our semiconductor devices
and other electronic devices.

The application field of electronic devices 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.

OKI SEMICONDUCTOR CO., LTD.
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Convention of Product Name Assignment for Semiconductor devices
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Product names are assigned to our semiconductor devices using the following convention, staring with the character "M".

B Structure of Product Name

ML] 000000000 [I]—000 LILlz AAA

l_ ODerived code l_ @Option classification symbol

@Device function—T T— @Device code T@Character symbol T— @Package symbol T— @Option code

B Assignment of Symbols
@Device function @®Device code @Package symbol
The device functions are classified as follows: The device code expresses a function specific The package symbol expresses the type
MD: DRAM to a device using a combination of numbers and lead bending profile of a package in
MR: P2ROM, OTPROM and alphanumeric characters. two digits.
MS: SRAM, VRAM, FIFO
MG: Gate array, standard cell @Character symbol @Option classification symbol
ML: Logic The character symbol is added to indicate the The option classification symbol is used to
MK: Module, chip set modification of an existing product, to distinguish between the option symbol and
MT: Driver emphasize a specification that differs from the the package symbol.

standard specification of an existing product,

or to indicate a design standard. @Option code

ODerived code

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

The derived code indicates the speed an option.
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.

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

M Product Name of Existing Product

MSM

Indicates the process classification j_
A: Analog

C: Bi-CMOS, multi-chip product

L : Bipolar logic

M: MOS

2 OKISEMICONDUCTOR
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Communication LSI

Communication LSI Overview

Product Overview

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

@This product is used in a variety of applications, such as toys, consumer equipment, industrial equipment, and car equipment.
@Based on a variety of communication LS| technology, we offer wide selection of products.
@In addition to offering development tools, we provide advise based on our rich experience to support your development activities.

OFDM Technology RF-CMOS Technology

‘Reception of Digital Terrestrial Broadcasting -IEEE 802.15.4

-Specified low power radio

‘Reception of Digital Terrestrial Broadcasting

CODEC Technology
‘VolP CODEC -PCM CODEC
-ADPCM CODEC

Abundant
Communication
LSI Technology

Network Technology

+ZigBee
MODEM Technology -R|=g4CE
*Tele-control IC *Simple NWK

Customer
Support

Market
Achievement

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

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

Applications

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

Voice Communication

Home Electronics AV Electronics

Refrigerator Air Conditioner

Communication
Device

/
s
>

aarail

-Car Navigation
«Car AV

Washing
Machine \_

Industrial
Electronics

Management

121 Stock
Management

Prevention
Alarm

Security
Device

Security Alarm

This product is used in applications, such as one-seg reception, remote controller, and voice communication.

Product Line-up

A variety of functions provide support for your applications.

Digital terrestrial broadcasting reception LSI ML7107
With superior mobile reception features, this product is suitable for one-seg broadcasting ML7147
reception, portable device, and car device.
g J
Wireless communication LSI Mr7222 WLIers
This _p_roduct can be usgd in a variety of :flpplications for prc?ducts of IEFE 80?.15.4/Zig$ee and o ML7265 MK72220-01
\specmed low power radio. We also offer it as a module, which can easily be integrated into applications. ML7266 MK72660-OD
ML7204-003
VolP LSI
ML7234-021
\This is a multifunctional LSI, suitable for VolP phones and broadband routers with built-in VolP functions. ML73g 4-8D2 y
Echo Canceller LSI mgggz-ooa
\This product is suitable for hands-free communication in mobile phones and door phones. ML7202-001 )

PHS LSI

Reliable market achievement

.

We provide base-band IC for PHS only for the existing PHS manufactures.
For more information, please contact our sales department. )

This product list shows only a part of communication LSI.

Applied Circuit

Digital terrestrial broadcasting reception LSI Wireless communication module
MPEG2 TS I/F
= . .,
H []1 TS_DATA DVpp AVpp  Vobpeore DCIN REGPDIN
H [1TS_CLK LNAU L] NA SCEN ANTi
Decoder {1 TS_VALID - SDI
{ ] TSP_SYNC PwMm L[] MCU SDO
[1TSERR  \ML7147 SCLK - MK72660-01
Product features of ML7147 SINTN Product features of MK72660-01
Mcu @S0C with built-in RF tuner RESETN @Compliant with IEEE 802.15.4
@High-speed mobile @No need of antenna adjustment
reception feature GND @Certified in accordance with
@Self-control function I the wireless laws in Japan
L L
VolP LSI Product features of ML7234-021 Echo Canceller LSI Product features of ML7037-003
@Superior sound quality CODEC for 2ch VolP @Two systems of echo canceller
@A variety of built-in functions for phones @Built-in noise canceller
ML7037-003
Tonw HTE Dt ML7234-021 | — Microphone Noise DAC
[ — — ADC . > Cance_ller > .
@ig&:gg —{ ADC — L(‘::“ﬁ—— [Encod] ,_|. soria | :CE(:;:]S;IC /Equalizer Cé.g::) ADC
+ - PR T (o] _ I Aut tit 1l -E d » Bluetooth
D A ‘.. I ﬂ 3 g 5 Amp 6 ancel Bf<— LIL(:\:l:I IC le] anceller ncoaer ’\;I.loed?‘?e
~ PCM L (] = <l\:>§ Controller [¢——| Decoder [«—{—|
interface % — . § 5 Speaker
Analog —[ADC - [ - | [ L = > |Genera| Purpose I/0| |MCU Interfacel
interface DA Cancoler ‘, v L |BuslF 'y X & & ]
I | Vol
- e, el
LED g ¢ |
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Digital terrestrial broadcasting reception LSI

Digital terrestrial broadcasting reception LSI
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ieai Operating
. Transmission Supply Power
Description Part Number Part Number Standard Package Feature Vil e () Cors Tem(r.u%r?ture
Compliant to One-Seg broadcasting of ISDB-T(ARIB STD-B31) 25~3.3 18mwW
ISDB_T .. . . . R . - -
OFD.M. demodula.tor for 1/3 se'gment ML7107 ML7107 53W-CSP d!g!tal terrestr!al tele\_nsmn broad(}astmg and ISDB-TSB(ARIB STD-B29) 1.65~36| (at 1seg 05~+85
digital terrestrial broadcasting ISDB-Tss digital terrestrial audio broadcasting. 1.35~1.65 ti
OFDM demodulate, error correction function. Serial, parallel TS output. | "~ ' reception)
g Compliant to One-Seg broadcasting of ISDB-T(ARIB STD-B31) 2.3~3.0 70mW
RF tuner _+_OFDM demodulator for. wliey ML7147 ISDB-T ?31()VV\\IICCJ:FSI\FI> digital terrestrial television broadcasting. RF tuner, OFDM demodulate, | 1.5~3.6 (at 1seg -40~+90
1 segment digital terrestrial broadcasting error correction function. Serial, parallel TS output. 1.1~1.3 | reception)
[J]: This LSl is limited to the market in Japan.
Wireless communication LSI Wireless communication LSI
IEEE802.15.4/ZigBee IEEE802.15.4/ZigBee
. Transmission Frequency Supply Modulation Transmission | Transmission| Reception |-Operating
Description Part Number Part Number | ‘giandard | P2Ck38€ | Band Used | Voltage (V) Method Rate Output (dBm)| Sensitivity | " Paz"®
-45t0 0
Single chip LS with built-in microcontroller ML7222 ML7222 52VQFN 2.1~36 (4 step)
3.0~3.6
USB interface send/receive LSI ML7246 ML7246 IEEE 2.4GHz (Connect USB) 0-QPSK -92dBm
802:15.4 | o oo | 1SM Band (Offset-QPSK)|  220Kbps 0 [PER<1%] (*1)| “40~*85
Serial interface send/receive LSI
(NOT support AES function) ML7265 ML7265 21~36
Serial interface send/receive LSI ' ’ -45t0 0
(Support AES function) ML7266 el (4 step)
Serial interface send/receive LSI ML7275 ML7275 - -40to 0
(Supports RF4CE) (under development) (under development) 40OWQFN 1.8~3.6 (3 step)
*1: PER means Packet Error Rate.
Specified low power radio Specified low power radio
. Transmission Frequency Supply Modulation Transmission | Transmission| Reception |-OPerating
Description Part Number PR DTG Standard Package Band Used Voltage (V) Method Rate Output (dBm)| Sensitivity Tem?%? ture
ARIB STD- 1.2kbps 2.4kbps
426MHz band -116dBm
Data send/receive LS| e ML7066 | T67, RCR |48VQFN z 2.1~36 BFSK 4.8kbps [NRZ] | 1mW/10mwW o1 () -25~+65
429MHz band ) - [BER<1%] (*2)
STD-30 (3-step setting function)
[JI: This LSl is limited to the market in Japan. *2: BER means Bit Error Rate.
Wireless communication module Wireless communication module
IEEE802.15.4 IEEE802.15.4
. Transmission . Frequency | Supply Built-in | Network [Transmission| Reception | -Operating
Description Part Number Part Number Standard Size Band Used |(Voltage (V) HOST I/F Antenna | Software (Output (dBm)| Sensitivity Tem?%r?ture
5 4GHs wireloss communioation module MK72220-01 MK72220-01 |EEE 21.5%X32.8X2.1mm 2 4GHz 2.7~3.6 UART Chip Built-in — -92dBm -20~+60
. 0, *1
MK72660-01 MK72660-01 | 802154 30,0x32.0x3.1mm| 'SMBand | 5 4.3 | Synchronaus|  pyyyery | External PER<1%E D] 20~470
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Communication LSI
VolP LSI VolP LSI
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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 64QFP G.729.A/G.726/G.711 4.096MHz 3.0~3.6 65mA
Voice Codec ML7074-004 ML7074-004 64QFP G.729.A/G.711 4.096MHz 3.0~3.6 65mA
ML7204-003 ML7204-003 64QFP G.729.A/G.711 12.288MHz 3.0~3.6 65mA
-20~+60
2ch Voice Codec ML7214A-001 ML7214A-001 100TQFP G.711 12.288MHz 3.0~3.6 65mA
4ch Voice Codec ML7224A-001 ML7224A-001 176LQFP G.711 12.288MHz 3.0~3.6 125mA
2ch Voice Codec ML7234-021 ML7234-021 100TQFP G.711/G.722 12.288MHz 3.0~3.6 120mA
VolIP Processor VolIP Processor
. X Operating
. Speech Compression Operating Supply Voltage Supply Current
Description Part Number Part Number Package Method Frequency W) (Max.) Tem?oecr)ature
VolP Processor ML7304-0[ 12 ML7304-0[ 12 208QFP 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 :
Description Part Number Part Number | Package Eclfoag%?;?,b'lr?me Voice Signal Interface Vo(l\t/a)ge gg:[ﬂg Notes
Single echo canceller (8ms, u-law I/F) ML7021 ML7021 28SSOP 8ms H-law 2.7~5.5| 19.2MHz -
Dual echo canceller (64ms x 2-ch, - Tone Gen/Det., VOX, Gain Control,
u/A-law 1/F)+ ADPCM Transcoder ML7202-001 ML7202-001 | 64TQFP 64ms/channel u-law, A-law 3.0~3.6| 19.2MHz Time Slot Assignment, etc.
Echo Canceller / Noise Canceller Echo Canceller / Noise Canceller
. Cancerable . . 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 :

ML7037-003 ML7037-003 | 64TQFP 3.0~3.6 |12.288MHz Noise cancellation = 6~18dB

noise canceller with dual Codec Line side 20ms analog, 16-bit linear, u-law PCM

CODEC LSI CODEC LSI

PCM CODEC PCM CODEC
. PCM sign Number | g\,nply | PCM Synchronous Type Analog Output
Part Number |Pack f
Description Part Number art Number  Fackage u-law | A-law |14-bit linear Cha?lnels Voltage (V)| long | short | full swing |output load|differential NELES
Best suited to Intersil
L . g Corp's RSLIC(TM)-series,
SV high integration 2-ch PCM Codec ML7033-01 ML703301 |64QFP| O | O | O 2 |475~525| O | O |34vp-p| 20kQ | x | 2ch multiplexed time-siot
for SLIC assigned PCM interface,
Various tone generators
with tone generators,
3V linear PCM Codec ML7041 ML7041 48TQFP O O O 1 2.4~3.3 O O 26Vp'p 8Q O regulators, and 12C I/F
long/short f .
(long/short frame sync.) MSM7732A MSM7732A 423-&)&::’ O O O 1 2.4~3.3 O O 3.0Vp-p | 320 O with tone generators
ADPCM CODEC ADPCM CODEC
Description Part Number Part Number Package PCM Interface Operating Supply Voltage Analog Output Supply Current Tgrgg;?‘ai?ugre
Frequency () (Max.) ()
G.726 32/24/16k-bps, Multi functions
(gain control, sampling freq. control, etc.) ML7029 ML7029
- - E— 30SSOP u-Law 10.368MHz 2.7~3.6 1.3Vp-p, 20kQ 12mA -25~+70
G.726 32kbps, Multi functions ML7029C ML7029C
(gain control, sampling freq. = 8kHz only, etc.)
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Communication LSI
Modem LSI Modem LSI
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Tele-control IC Tele-control IC
- Supply Voltage | Supply Current TOperati?g
Description Part Number Part Number Package Standard ) (Max.) em?%r;s\ ure
1200bps, HDX modem, ~ ~
DTMF transceiver, CPT ML7020 ML7020 32S0P ITU-T V.23 45~55 5mA -40~+85
Baseband IC for PHS Baseband IC for PHS
Description Part Number Part Number Package CPU Performance SLOT Built-in Memory Vj;pgr:{v)
ML7098C-01 ML7098C-01 208BGA 2 16KB
3.0v/2.5V
Baseband for PHS ML7207-01 ML7207-01 208BGA 19.2MHz 128KB
ML7338-01 ML7338-01 176BGA 4 64KB
3.0V/1.5V
Baseband for PHS supporting W-OAM ML7257-01 ML7257-01 208BGA 57.6MHz 32KB

*The products are limited for the user who has the development experience in the PHS devices.
Please inquire to our business charge section for details.
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Low Power Microcontroller
ML610Q400 Series Overview
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Product Overview Product Line-up
“ML610Q400 Series” is a flash memory which operates at only 1.1V based on our proprietary low power technology. Fine power management,
along with a highly-efficient CPU in the RISC architecture, reduces the power consumption. With built-in LCD driver, 2 A/D converters, on-chip LCD (dots)
debug function, this product is suitable for small portable devices with LCD display, such as wrist watch, pedometer, heart rate monitor, and A
thermosté.:\t. The rewrftable flast'1 memor)f r.mcroc,tontroller' shf>rtenjs 'th'e devel()'pmeljt/prod.uctlon time; the low power featu're dellvers' a 1536 ML610Q432 High end
smaller/lighter battery; and a variety of built-in peripheral circuits minimize a device size. This product can be operated under wider operating 24comx64seg ®RTC
temperatures (-40°C ~ +85%C) so that it can be used in industrial electronics, such as a data logger for food temperature management. @Successive approximation
type A/D (with amplifier)
1024 ML610Q431 @RC oscillation type A/D
16comXxX64seg @LCD assignment RAM
ML610Q422P | :zﬂmdvgfuzzer
Z Max.
800 { ML610Q422
16comx50seg Middle end
@Successive
approximation type A/D
400 ML610Q421P I @RC oscillation type A/D
@LCD display assignment RAM
- ML610Q421 @®Melody/Buzzer
8comxS0seg @4 MHz Max.
176 ML610Q412P | |
L ML610Q412 ML610Q482
R R 4comX44seg i
Appl |Cat|0n Examples Low end No LCD driver Wider temperature model
I- ML610Q415 I @Successive @®ROM 64KB
approximation type A/D @RC oscillation type -
144 ML610Q411P I @RC oscillation type A/D A/D converter In mass production
| ML610Q411 @Buzzer @Buzzer
4comXx36seg @500 kHz Max. @4 MHz Max.
' ' ' » ROM capacity
8KB 16KB 32KB 64KB

Sports Watch

Applied Circuit

Pedometer
2915cal

LCD panel

Thermostat

Weather Station Digital thermometer/hygrometer

LCD driver
RC oscillation .
| EEPROM | 12C or SSIO type ADCO | Temperature sensor (thermistor) |
. . RC oscillation
| PC communication | UART type ADC1 | Temperature sensor |
| LED display | Port Successive | Aj t |
_ type ADCO ir pressure sensor, etc.
| Switches |
SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com
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ML610Q400 Series

OLMS610K Series Multi-dot Type LCD Driver Built-in ML610Q431
(ML610Q4L1)) ML610Q432
ML610Q421/ML610Q421P
ML610Q422/ML610Q422P
Small-dot Type LCD Driver Built-in ML610Q411/ML610Q411P
ML610Q412/ML610Q412P
ML610Q415
No LCD Driver ML610Q482
Operating Condition ROM/RAM Function / Feature
Part Number - Operating (*1)] Minimum Current (*2)| Operating ROM RAM *3) i Supply Interrupt " Package Development
Operating Frequenct Instruction | Consumption | Temperature Capaci i Ol it Ti 1kHz ADC Serial Ports i Additional
pacity Capacity 8bit T - PWM | Capt WDT = Volt: LCD D S .
Voltage (V) (ﬁllax.) ¥ | Exscution Time| (Typ.@HALT) (C) (Flash) (Byte) (prte) Input | Output inout/Outout| o o | Timer i (Method) | 12C |SSIOC6] UART |Detection CD Driver intemal/Extemal] _ Functions Tool
4.096MHz 0.244us - RTC Low speed
. . 2 (RC oscillation) . . H
ML610Q431 | 1.1~36 |  500kHz 2us 05uA | -20C~+70 | 64K(7 | 3K(® | 6 3 22 | gpixey | 1 |16bitxt| 2 1 |2 (successive| 14 | 1 1 1 eTaX Lﬂzs“d"t 205 | Foderer |, 42ng|> UEASE
32.768kHz | 30.5us approximation) Seg-xlocom. melody/buzzer
4.096MHz 0.244us 2 (RC oscillation) Max. 1536dot RTC Low speed Chi
ML610Q432 | 1.1~36 |  500kHz 2us 05uA | -20C~+70 | 64K(7 | 3K(® | 6 3 14| Geghxz | 1 |180itx1| 2 1 |2 (Successive| 14 | 1 1 U ot oo | 205 | (oIS | aorp | UEASE
32.768kHz 30.5us approximation) & ) melody/buzzer
4.096MHz 0.244us - Low speed
. . 2 (RC oscillation) . . H
ML610Q421 | 1.1~36 |  500kHz 2us 0.5uA | 20C~+70 | 32K(7) | 2k(®) | 6 3 22| qeoixzy | 1 |16bitxt| 2 1 |2(Successive| 1(4) | 1 1 1 5';':: i%i‘i: 17/5 frequency 1 ZgTh(';’FP UEASE
32.768kHz | 30.5us approximation) & : melody/buzzer
4.096MHz 0.244us S Low speed
" . 2 (RC oscillation) . . H
ML610Q421P | 1.1~36 |  500kHz 2us 05uA | -40C~+85 | 32K(7) | 2k(B) | 6 3 22| gmxzy | 1 |16bitxt| 2 1 |2(Successive| 1(4) | 1 1 1 5';':: 1%1‘:): 17/5 | Gonecton | 2S:§FP UEASE
32.768kHz 30.5us approximation) & ’ melody/buzzer
4.096MHz 0.244us . Low speed
. . 2 (RC oscillation) . . H
ML610Q422 | 1.1~36 |  500kHz 2us 05uA | -20C~+70 | 32K(7) | 2K(8) | 6 3 14 | qeotxa) | 1 |16bitxT| 2 1 |2(Successive| 104 | 1 1 1 5(';2:" f?gg;’:n 17/5 | [frequency 1 nghg’FP UEASE
32.768kHz | 30.5us approximation) & : melody/buzzer
4.096MHz 0.244us - Low speed
. . 2 (RC oscillation) . . H
ML610Q422P | 1.1~36 | 500kHz 2us 05uA | -40C~+85 | 32K(7 | 2k(®) | 6 3 14| Geghxz | 1 |180itx1| 2 1 |2(Successive| 1(4) | 1 1 g | Max.800dot |y, | frequenoy | M | ppqr
32 768kHz 305us approximation) 50seg.X16com. melody/buzzer 120TQFP
500kH 2us . 2 (RC oscillation) . . Low speed i
ML6100411 | 11~36 | 768k;Z 30l:'>us 05uA | 20C~+70 | 16K (7) 1K 6 3 22 (16;‘“)(2) 1 |16bitx1| 2 1 |2 (Successve 109 |1 1 1 S'Z::g L‘i‘i‘:} 16/5 frequency |, 2(?:ng UEASE
. . approximation . . correction buzzer
500kH 2 o . 2 (RC oscillation)| ] Low speed i
ML610Q411P | 1.1~36 | - ssk:|z 3 0‘:; . 0.5uA -40°C~+85 | 16K ('7) 1K 6 3 22 (1eb?tx2) 1 |16bitx1| 2 1 |2 (Successive 1 (I 1 1 3';':; Ltt:::; 16/5 froquency | ZS:IQDFP UEASE
: . approximation . . correction buzzer
500kHz 2us . 4 2(RC oscillation)| Max. 176dot Low speed Chip
ML610Q412 | 1.1~3.6 0.5uA 20C~+70 | 16K (7) 1K 6 3 14 X 1 16bitx1 | 2 1|2 ve| 1(9) 1 1 1 16/ fi
32.768kHz | 30.5us H (16bitx2) ' oo sssegxacom. | 0% | commonaeny or| 120TaFP | UEASE
500kHz 2us * 4 2 (RC oscillation) * Max. 176dot Low speed Chip
ML610Q412P | 1.1~3.6 0.5uA -40°C~+85 16K (*7) 1K 6 3 14 X 1 16bitx1 2 1 |2 ive| 1(*9) 1 1 1 16/5 frequenc EASE
32768kHz | 30.5us H (16bitx2) ' Rooromaton 44seg.x4com. comemency vor| 120TQFP | UEAS
. 2 (RC oscillation) . Max. 176dot Low speed Chip
ML610Q415 | 1.1~3.6 500kHz 2us 5.5uA -20C~+70 | 16K (7) 1K 6 3 22 4 1 16bitx1 | 2 1 |2 ve| 1(9) 1 1 1 16/ frequenc EASE
H (16b|tX2) : al:)(grg():(ﬁﬁgtslgl:) 44seg.><4com. 6/5 correcﬂgn balzzer 120TQFP u S
4.096MHz 0.244us Low speed .
_ i - 7 4 . - * frequency Chip
ML610Q482 | 1.1~36 |  500kHz 2us 0.5uA 40C~+85 | 64K (7) 4K 6 4 22 | (epitxz) | — |180itx1 | — 1 2(RCoscilltion)| 1(4) | 1 1 1 — 16/5 cortection | agrqep | UEASE
32.768kHz 30.5us melody/buzzer
*1: 4MHz supports built-in PLL oscillation/ceramic/crystal oscillation. 500kHz supports RC oscillation. 32KHz supports crystal oscillation.
*2: Current consumption on HALT mode when low speed 32kHz oscillating
*3: Includes secondary function
*4: Only master function can support fast mode (400kpbs) / standard mode (100kbps).
*5: Only master function can support standard mode (50kbps).
*6: As SPI compatible of 8bits/16bits, usable chip select signal does not exist.
*7: Includes test area 1kByte.
*8: Includes LCD layout RAM of 1024x8bits.
SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss200163.com
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Low Power Microcontroller

Program Development Support System Overview
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Product Overview Product Line-up

@Under the IDEUS integrated development environment, the setting and launching of compiler, assembler, debugger, and other software tools.
In addition, software development is facilitated by the project management and editor functions.

@HTUS HEX converter

We offer the following tools under the U8 software development environment, which helps you to develop
and debug programs for ML610Q400 Series.

@Integrated software which facilitates a series of repeated activities during software development, including programming, This tools help you to create ROM code data to be used for code entry (writing into a flash memory) of your program in our factory.
building (creating objects), and debugging. @LcdAtU8 LCD image tool

When the bitmap file of a LCD panel image and LCD panel layout information are entered, a sample control program and table data for the LCD

@Graphical user interface with user-friendly features assignment RAM are automatically created. With the LCD image tool, complicated mapping can be performed much more easily.
The LCD image tool is further divided into 2 parts: LCD image assignment and LCD image check tools.

@High-performance optimization C compiler which helps a microcontroller to achieve the highest performance. The LCD image assignment tool helps to map segments between the microcontroller terminal and the LCD panel on the LCD panel image
displayed on the PC. The LCD image check tool is a helpful tool for checking the mapping correctness.

@Cost-saving on-chip debug emulator in lightweight and small-size @MWUEASE flash multi-writer application program (*1)

This flash writing tool for microcontroller helps to write program files into multiple (up to 32) flash memories of the same type.

@On-chip debug emulator uEASE
This small and cost-saving emulator supports onboard software debugging and writing to a flash memory when connected to an actual device
with on-chip debug functions.

@Reference board
This board has a microcontroller and other essential parts. By connecting to uEASE, you can see how ML610Q400 Series operate. You can also
carry out software development and write data into a flash memory.

*1: If you use MWUEASE, you must purchase uEASE for each product.

Components of Tool Example of Tool Screen and Connection
- : N ; h
Software tool DTUS8 debugsger operation screen Screen of LCD image tool
Project management tool Build tool Program development support tool for LCD control e e TR P | .
LcdAtU8 Tl i
CCU8 C compiler LCD image tool QEEEUUQU
IDEUS integrated RASUS8 assembler R K R
development RLUS linker —
environment LIBUS librarian ROM code generator tool for code entry -
OHUS8 object converter e
HTU8 HEX converter
; ' LCD image LCD image
Flash programming tool Debug tool L assignment tool check tool

FWUEASE ) N J o\ y
flash writer DTUS8 debugsger Order set simulator
host program Ve ~

MWUEASE

flash multi-writer
application program Reference board |
usB
Hard | or
t N
ardware too —— On-chip debug emulator uEASE |
I customer
. o . developed board Soft tool
Reference board with built-in microcontroller ortware 100
(DTUS8, FWUEASE)
\§
SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss200163.com
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Low Power Microcontroller

Program development support system

= =
] Software development environment 5
El g Chip PEE R By Debug Program development Flash Reference board E g
S (hardware) | generator . =S
a tool tool support tool for LCD control| multi-writer 5
ML610Q431 ML610Q431 reference board
ML610Q432 ML610Q432 reference board
ML610Q421/ML610Q421P ML610Q421 reference board
ML610Q422/ML610Q422P ) ) LcdAtU8 | ML610Q422 reference board
uEASE (1) IDEUS ("2) MWUEASE (*3)
ML610Q411/ML610Q411P ML610Q411 reference board
ML610Q412/ML610Q412P ML610Q412 reference board
ML610Q415 ML610Q415 reference board
ML610Q482 — ML610Q482 reference board

*1: with uEASE, you can write data into Flash ROM and do debugging.

*2: IDEU8 comprises IDEUS integrated development environment, CCU8 compiler, RASUS8 relocatable assembler, RLU8 linker, LIBUS librarian,
OHUS8 object converter, DTU8 debugger, FWUEASE flash writer host program, and HTU8 HEX converter.

*3: If you use MWUEASE, you must obtain as many uEASE licenses as you need.

@®Demo Kit
This kit consists of “ML610Q431 Reference Board”, “Demo Board”, and “Sample Program”. (*4)
With this demo kit, you can “verify” the functions of microcontroller, such as temperature/humidity measurement, stop watch, melody output,
UART communication, and LCD display.
By connecting to uEASE, you can verify on the DTU8 debugger how the sample program works.

Connection Image of Demo Kit

Interface cable

usB

Software tool
(DTUS8)

ML610Q431 reference board
+ demo board

. )

*4: The “Demo Kit” normally includes “ML610Q431 Reference Board”.
If you want to use a reference board other than “ML610Q431 reference board”, you must buy one additionally.

18 OKI SEMICONDUCTOR SUNSTAR http://www. rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com 5010 SHORT FORM CATALOG 18
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32-bit Microcontroller

32-bit microcontroller Overview

= Product Overview Product Line-up
fled  @®De facto standard ARM core @ We offer wide selection of products with a de facto standard ARM chip onboard. Z
2 ARM7TDMI™ or ARM946E™ is used for a CPU core. This provides a superior reusability of software. @With the software development kit, you can start software development and LSI evaluation immediately. =
Storage model
@®Wide selection of products ] with built-in ARM9 | (@6203:512KB Flash)

Based on the customers application, the customer can choose the most suitable microcontroller from wide selection of products. FiSt Elé'gm\ | (@5023:512KB Flash) ML696201/3

@ML674001/Q4002/Q4003 ARM7TDMI™, which is suitable for a small system. | (@5003:512KB Flash) | (@5022:256KB Flash) fA_F:I\g%:AGHZ

@®ML675001/Q5002/Q5003 ARM7TDMI™ with 8 Kbyte of unified cache, operating at 60MHz provides high performance. | (oS e D) ! MIAGF{7I\/|57O'I'2EJI\§||2/3 ! 16KB Cache

ML675001/2/3 | |
@®ML67Q4060/61/50/51 ARM7TDMI™, These models have a built-in flash memory. ARM7TDMI ! f=64MHz !
The customer can choose from wide selection of packages. f=60MHz ‘ 8KB Cache ‘
WCSP (Wafer level Chip Size Package) delivers the smallest package of ARM microcontroller in the world. 8KBCache | o ‘
@®ML696201/Q6203 ARMO946E™ operating at 120MHz, provide high performance, and supports very rich peripherals, f Faster processing
such as USB2.0 High Speed Device, ATA, and NAND Flash interface. | (Q4003:512KB Flash) T — Under
. i . i planning
@Software development kit Enhanced | (Q4002:256KB Flash) (Q4050/1: external bus expansion)

The customer can start software development and microcontroller evaluation immediately. ML674000 functions ML674001/2/3 ML67Q4060/1 In mass
ARM7TDMI ————p ARM7TDMI ARM7TDMI production
f=33MHz f=33MHz f=33MHz

P Multifunction

[J]: This LSl is limited to the market in Japan.

Application Examples Development Tool
. . Software development environment
Chip Evaluation Board P
Code generator tool Debug tool
ML674000 ML674000 CPU Board
ML674001/Q4002/Q4003 ML67Q4003 CPU Board
ML675001/Q5002/Q5003 ML67Q5003 CPU Board RealView® Development Suite (RVDS) (*1)
/ RealView® ICE (RVI) (*1)
® ML67Q4060/Q4061 ML67Q4061 CPU Board ARM® Developer Suite(ADS) (*1) /
/ Third-party tool (*2)
@ H \/ ML67Q4050/Q4051 ML67Q4051 CPU Board Third-party tool (*2)
Q . — ML696201/Q6203 ML69Q6203 CPU Board
Portable Audio Player Phone, FAX, USB Memory, i
Multifunction Machine USB One-Seg Tuner ML675021 Not available
*1: RVDS and RVI are proprietary products of ARM Ltd. For information on proprietary products of ARM Ltd., contact the following companies.
ARM Ltd. http://www.jp.arm.com/
Yokogawa Digital Computer Corporation http://www.yokogawa-digital.com/arm/index.html
*2: Form information on third-party tools, contact the following companies.
— IAR Systems AB http://www.iarsys.co.jp/ Lauterbach Datentechnik GmbH http://www.lauterbach.co.jp/
’ COMPUTEX CO., LTD. http://www.computex.co.jp/ Advanced Data Controls Corp. http://www.adac.co.jp/
Sophia Systems Co., Ltd. http://www.sophia-systems.co.jp/ Mentor Graphics Japan Co., Ltd. http://www.mentorg.co.jp/embedded/
Yokogawa Digital Computer Corporation http://www.yokogawa-digital.com/emb/index.html
GAIO TECHNOLOGY CO.,LTD http://www.gaio.co.jp/home.html
* For information on “our partner” with which we announces collaboration in our press relief or other publications, contact the following company.
Data Technology Inc. http://www.datec.co.jp/
Surveillance Camera Remote Controller, Mobile Phone, Product offered: middleware “Cente® Middleware Series
Short-Range Communication Device PHS

*Described product names are trademark or registered trademark of their respective owners.

[J]: This LSl is limited to the market in Japan.
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32-bit Microcontroller
32-bit Microcontroller
Built-in Memory Operating Operating Condition Peripherals
Description | Part Number ROM CPU Core | Frequency Su ; General- Interrupt Package
pply Voltage Operating Supply Currency . . " . .
/Flash RAM Cash (Max.) V) Temperatura(:C) (Typ.) pllérgrgsse Timer PWM WDT A/D Serial Ports Iélrtﬁg:ra]\sli/l Additional Peripheral Functions
55mA DMA controller 2ch
. 10bit A/D External memory controller 128TQFP
@ ML674000 8KByte 2 ART 2ch 19/
2 - Y (O‘:Zﬁt‘;”zg) at 3 8ch UART 2c %5 | (ROM(Flash), SRAM, DRAM(EDO/SDRAM), [0} [144LFBGA
- _ 33MHz STOP mode
MNII_:;Z:(())(:Z 256KByte(Flash) 170:3.0~3.6 40~85 (33MH252\Ar/T1'2n usin, 7
Yy core:2.25~2.75 exter;1al ROM) g UART 2ch DMA controller 2ch
ML67Q4003 | 512KByte(Flash) 32KByte 42 16bitx2 | 16bitx1 10bit A/D SSIO 2ch 93,5 | External memory controller 144LQFP
ML675001 - 92mA 4ch 12C 1ch (ROM(Flash), SRAM, DRAM(EDO/SDRAM), I0)|144LFBGA
KB
ML67Q5002 | 256KByte(Flash) 8KByte 60MHz (60MHz, when using STOP mode
unified external ROM)
ML67Q5003 | 512KByte(Flash)
For General- DMA troller 2ch
purpose controller 2¢c
Applications ML67Q4050 64KByte ARM7TDMI . External memory controller 144LQFP
4 %3%”35675 t73°3'KAAH 105 |7 (6 share | 6 (share 35/5 | (ROM(Flash), SRAM, 10 144LFBGA
MLE7QA051 128KByte coreLeoma. (@ 2) the circut | the circuit 10bit A/D UART 3ch RTC, 12C (send, receive) 1ch
16KByte - 33MHz -40~85 ns muitic | s mult. | 16bit<T | dch 12C 1ch STOP mode
ML67Q4060 64KByte functional | functional SPI 2ch DMA controller 2ch 64TQFP
1/0:2.25~3.6 65mA 40 | timer) timer) 26/5 |NTC 64WCSP
core:2.25~2.75 (at 33MHz) 12C (send, receive) 1ch 8
4LFBGA
ML67Q4061 128KByte STOP mode
7 (6 s_har_e 6 (shgre ) USB2.0 FS/LS Host 1ch (*1) DMA controller 6¢ch
th’?hcgw;vtl th}tehctl_rcult 12bit A/D|USB2.0 FS Device 1ch (1) External memory controller
ML675021 _ 32KByte | 8KByte B64MHz 1/0:3.0~3.6 40~85 92mA 62 | o it | as mult | 16bitxT | g 12C 2ch 35/7 | (ROM(Flash), SRAM, SDRAM, I0) 176LQFP
(maximum) | unified core:1.35~1.65 (at 64MHz) functional | functional UART 3ch LCD controller
timer) timer) SPI 2ch RTC 1ch
DMA controller 4ch
B External memory controller
ML 1 - .
o USB USB2.0 HS Device 1ch (1) IE‘If{rgM(Flash), SRAM, SDRAM, 10)
or 1=8KByte 1/0:2.7~3.6 95mA 10bit A/D UART 1ch
128KB ARMO946E 120MH -30~7 ; ;
Storage BKBYte | b _ekByte 946 OMHz | o1 35~1.65 30~70 (at 120MHz) 87 3 16bitx1 | 16bitx1 | ) SSIO 2¢h 23/4 | NAND Flash controller 272LFBGA
M 512KByte 12C 1ch 12S(send, receive) 1ch
Yy IDE controller
STOP mode
DMA controller 2ch
AU ot | ML675011 - 64KByte SKE,V‘(‘; ARM7TDMI| 60MHz v 9;3'3%:?;'%5 0~70 ( t‘gg:\“ﬂﬁ ) 26 7 16bitx2 | 16bitx1| - légfg 11;’: 18/4 | External memory controller 144LQFP
unitie core-1. : a z (ROM(Flash), SRAM, DRAM(EDO/SDRAM), 10)
[J]: This LSl is limited to the market in Japan. *1: USB2.0 HS means HIGH SPEED (480Mbps).
USB2.0 FS means FULL SPEED (12Mbps).
USB2.0 LS means LOW SPEED (1.5Mbps).
SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss200163.com
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Speech LSI

Speech LSI Overview

Product Overview Product Line-up

Playbacks "human voice" and "sound effect" in clear sound A variety of functions provide support for your applications.
We also offer products for universal design.

@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 help the customers to create sound, including recording, sample creation, and sound adjustment.

. . . . ML2282[ ] Series
Speech synthesis LS| with built-in large-capacity P2ZROM™ ML2286[ ] Series

This product can be used in a variety of applications, including home and industrial electronics. ML2280D Series

(%2} (%2}
= =
@ @
@ @
5] 5]
= =
— —
(%2} %2}

Speech Synthesis LS| with built-in large capacity P2ZROM™ Including speech speed and pitch conversion functions | ML2272[ ] Series
This is a product for universal design, where a user can change playback speed and pitch freely. ML2276D Series

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

music interval conversion

Peripheral Technology

-Ultra low power

P2ROM"/Flash/Mask ROM
+High-output SP-Amp Class AB/Class D
-8bit RISC CPU

Abundant
Sound
Technology

Speech synthesis LS| with external memory Including 4ch simultaneous playback function | ML22420
Memory of 128M bits with built-in SP-Amp can be connected for long-time playback. ML22460

Small standalone-type speech synthesis LS| with built-in mask ROM ML2234[] Series

Suitable for battery-driven applications, such as security alarms, toys, and remote controllers.

Customer Support

-Contract Narrator with rich experience in
LSI processing

Recording support/Voice analysis, Editing/

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

Low power microcontroller with built-in speech playback function Speech microcontroller .
. . . ! . . . . " | ML61034L[] Serie
Suitable for security alarms, toys, etc. Simple control and high-quality speech playback functions are integrated on a single chip.

Market S

Achievement

Customer
Support

Speech synthesis LS| with built-in mask ROM for cars, with 105 degree operation guaranteed | ML2257[ ] Series

(o o) (=) (0 ) (= n) (=M = en )

N N I P 7

Sound effect creation/Volume adjustment Suitable for car applications, such as winker sound, ETC, and meter panel. ML225[ ]G Series
"TTS service The followings are only a part of our products.
Used in a wide range of market Applied Circuit
.. . . . . . . Product feat f ML2282[ -
This is a “Speech LSI” which has superior features in reproducing and recording natural sound. Speech synthesis — L4 g ]
: T MCU : SEL1
' ) LSI with bUI-lt-In o —Lgrir 0.7W (at 5.0V)
Home Electronics A Car Electronics large-capacity P2ROM™ NCR SEL® -Log @We offer wide selection of products suitable
2 Busy  ML22820-000 + for CPU I/F
N—— 'l ( atiachent e SPI : ML22820 -]
— 'ETC X spp 12C : ML228671-11]
+Car Navigation T )
— & u - DGND  AGND @Wide selection of P2ROM memory sizes
11 = 4 Mbit/8 Mbit/16 Mbit
. _I‘. rf. Product features of ML22420
Speegh synthesis vou | DVeo  AVes - sonal | @Bilt-in SP-Amp
LS| with external memory 8 o Psi Flash or 0.7W (at 5.0V)
and 4ch simultaneous :E:Y o ZROM @We offer wide selection of products suitable
playback function [0 oy ML22420 for CPU I/F.
| ial . SPI : ML22420
Consumer E;%‘:f;z?cs House Equipment ’T 5P I2C : ML22460
Electronics/IT (o I Efiu AGYO @Long-time playback
The inspection 1 L = =

is completed. ~128Mbit serial Flash/P2ROM™ supported

Multifunction Printer

- Machine Inspection

Device, etc.

Product features of ML2234[ J-[ ][ ][]
@Built-in SP-Amp
1.0W (at 5.0V)
Security @We also offer wide selection of products
for CPU I/F.
m Standalone: ML2234[ -]
‘4 CPU I/F  : ML2233[ - I1]

o
@High quality speech playback

This product is used in voice guidance, sound effect, and melody functions. E_i Built-in 16bitDAC, built-in HQ-ADPCM

Boiler (
( —
@ -IH Cooking Heater

. -Gas Range
Security
Device

Standalone-type speech synthesis
LSI with built-in mask ROM

Digital Code-less

H Phone

DVDD AVDD

AOOO0000o000Y

ZINZIN 7N

ML22340/341

Surveillance

The door is closing:. Camera

Please be careful.
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Speech LSI

Speech synthesis LSI with built-in P2ZROM"/OTP Speech synthesis LSI with built-in P2ROM"/OTP

Built-in Longest Maximum Supply Maximum Current| Stayby Current Operating
Description Part Number Part Number M Si CPU I/F Package | Playback Time Number Voltage Consumption | Maximum Value| Temperature
emory Size (sec) of Phrases (V) (mA) (*2) (LA) (€)
ML22823 ML22823 |  4Mbit SPI | 30ssoP | 258 (‘1) 4096 21738 | 250309 | 3003 (D)
ML22824 ML22824 |  8Mbit SPI | 30SSOP | 520 (‘1) 4096 AI738 | 2503909 | 3003 (D)
2ch simultaneous playback/ 2.7~3.6
— ] . 7~3. *3) (*5 *3) (*5
SP-Amp installed ﬂ ML22825 | 16Mbit SPI 30SSOP | 1044 (1) 4096 diee | 250909 | 300399
speech synthesis LS| with built-in ML22863 ML22863 |  4Mbit 12C | 30SSOP | 258 (‘1) 4096 27~36 | 25(3)(5) | 30(I (D)
() large capacity P2ZROM™ L 45~55 ®
5 ML22864 ML22864 |  8Mbit 12C | 30SSOP | 520 (1) 4096 27738 | 2503 (5 | 30(3)(H) g
) ML22865 ML22865 | 16Mbit 12C | 30SSOP | 1044 (1) 4096 ZET38 | 2503909 | 303D ~
ML22723 ML22723 |  4Mbit SPI | 30SSOP | 258 (1) 4096 ZI738 1 250309 | 30(3(5) | 40~+85
ML22724 ML22724 |  8Mbit SPI | 30SSOP | 520 (1) 4096 AI738 | 250309 | 3003 (D)
Speech-speed/pitch conversion function 2'7 3.6
i * 7~3. *3) (*5 *3) (*5
installed/ SP-Amp installed ﬂ ML22725 | 16Mbit SPI 30SSOP | 1044 (*1) 4096 aiee | 250909 | 30039
speech synthesis LS| with built-in ML22763 ML22763 |  4Mbit 12C | 30SSOP | 258 (‘1) 4096 27~36 | 25(3)(5) | 30 (D)
large capacity P2ZROM™ L 4.5~5.5
ML22764 ML22764 |  8Mbit I2C | 30SSOP | 520 (1) 4096 AI738 | 250309 | 3003 (D)
ML22765 ML22765 | 16Mbit I2C | 30SSOP | 1044 (1) 4096 ZIT38 | 2503909 | 3003 (D)
. ML22802 ML22802 2Mbit SPI 30SSOP 131 (*1) 512 2.7~3.6 10 (*4) (7) | 20 (4 (D)
Speech synthesis e - m Ay [+ A (*
LS! with built-in PZROM™ ML22804 ML22804 | 4Mbit SPI 30SSOP 262 (1) 1024 27~36 1004 (7 | 20 (4 (7)
ML22808 ML22808 8Mbit SPI 30SSOP 524 (*1) 1024 27~36 10 ("4) (*7) | 20 ("4 ('7) 20~+85
Soeech synthesis ML22P802 ML22P802| 2Mbit SPI 30SSOP 131 (*1) 512 2.7~3.6 10 ("4) (7) | 20 ("4 (D)
LS| Wifh bu”t_i‘; OTP ROM ML22P804 ML22P804| 4Mbit SPI 30SSOP 262 (*1) 1024 2.7~3.6 10 (*4) (*7) | 20 (4 (D)
ML22P808 ML22P808| 8Mbit SPI 30SSOP 524 (*1) 1024 2.7~3.6 10 ("4) (°7) 20 (*4) (7)
Speech synthesis LSI with built-in mask ROM Speech synthesis LS| with built-in mask ROM
Built-in Longest Maximum Supply Maximum Current| Stayby Current | Operating
Description Part Number Part Number M Si CPU I/F Package | Playback Time Number Voltage Consumption | Maximum Value| Temperature
emory oizé (sec) of Phrases ) (mA) (*2) (LA) (C)
ML22340 ML22340 | 640Kbit |Stand alone| 30SSOP 39 (*1) 30 2.3~55 16 () (*6) 8 (*5) (*8)
Stand alone type
speech synthesis LS| with built-in mask ROM|  \y) 5534 ML22341 | 896Kbit |Standalone| 30SSOP | 69 (20) 30 23~55 | 16(5)(6) | g('5) (8
-40~+85
) ML22330 ML22330 | 640Kbit Serial 30SSOP 39 (1) 30 2.3~55 16 (*5) (6) 8 (*5) ("8)
Serial I/F type
speech synthesis LS| with built-in mask ROM| ) 5533 ML22331 | 896Kbit | Serial | 30SSOP | 69 (20) 30 23~55 | 16(5)(6) | g(*5) ()
_4ch mixing speech synthesis LS ML22573 ML22573 |  4Mbit Serial | 30SSOP | 322 (*20) 1024 27~55 | 70 (18) (*19) | 20 (*18)(*19) | -40~+105
with built-in mask ROM for in-vehicle use
Compact package type ML2201 ML2201 | 384Kbit | Serial 8SSOP 12 ¢1) 31 20~55 | 3959 | 505 (9
speech synthesis LSI with built-in mask ROM
: 14SSOP * 2y (% ey (*
ML2213 1.5Mbit SPI g7 (") 247 2.4~55 4 (5 (100 | 10 (5 (10
Melody function installed ML2213 I 24SOP
speech synthesis LS| with built-in mask ROM ML2215 ML2215 3Mbit SPI 2204SSSOOPP 195 (*1) 247 24~55 8 (*5) (*12) | 309 (*11) (*12)
: SPI *q 2.7~3.6 *5) (*14 *B) (*14
ML2251 ML2251 | 512Kbit |g . o0 iiel|  44QFP 31 (D 256 a5 ce | 35 (*5) (*14) | 50 (*5) (*14) omsBs
i SPI (*1) 2.7~36 (*5) (*14) (*5) (*14)
ML2252 ML2252 Mbit o Sarallel 44QFP 64 256 Yy 35 50
2ch mixing ML2253 3Mbit SPI 44QFP 195 (*1) 256 2.7~3.6 35 (*5) (*14) | 50 (*5) (*14)
speech synthesis LS| with built-in mask ROM - ' 8bit parallel| WCSP 4.5~5.5
; SPI 44QFP (*1) 2.7~3.6 (*5) (*14) (*5) (*14)
ML2254 ML2254 AMbit o oaraliel|  WGSP 261 256 YRy 35 50
i SPI (*1) 2.7~36 (*5) (*14) (*5) (*14)
ML2256 ML2256 BMbit |g oarallel 44QFP 392 256 Yy 35 50
*1 Fsam=4kHz(ADPCM1/2) *7 Ta=-20~+85C *13 Ta=0~+70C *19 DVdd=SPVdd=4.5~5.5V
*2 Fosc=4.096MHz, when no load in output *8 Vdd=SPVdd=2.2~5.5V *14 Vdd=2.7~3.6V *20 Fsam=6.4kHz(HQ-ADPCM)
*3 Vdd=4.5~5.5V *9 Vdd=5.5V *15 Ta=-20~+70C
*4 Vdd=2.7~3.3V *10 Vdd=3.7~5.5V *16 Fosc=24.576MHz, when no load in output
*5 Ta=-40~+85C *11 Ta=50~+85C *17 Ta=+50~+70C
SUNSTAR http://ww.rfoe.net/ TEL:0755-83397033 FAK VRIESRBRRIAGI®? E-MAIL:szss200163120Mdd=2.4~5.5V *18 Ta=-40°C~+105°C
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Speech synthesis LSI with built-in flash memory

Speech synthesis LSI with built-in flash memory

Built-in Longest Maximum Supply Maximum Current| Stayby Current | Operating
Description Part Number Part Number M Si CPU I/F Package | Playback Time Number Voltage Consumption | Maximum Value| Temperature
emory Size (sec) of Phrases (V) (mA) (*2) (uA) (C)
Stand alone type Speech synthesis ML22Q340 ML22Q340| 640Kbit |Stand alone| 30SSOP 39 (M 30 23~55 | 16(5(6) | g(5)(8)
LSI with built-in Flash memory ML22Q341 ML22Q341| 896Kbit |Stand alone| 30SSOP 69 (20) 30 23~55 | 16("5)(6) | (5 (8)
-40~+85
CPU I/F type Speech synthesis ML22Q330 ML22Q330| 640Kbit | Serial | 30SSOP 39 (1 30 23~55 | 16(9)(6) | () ()
LSI with built-in Flash memory ML22Q331 ML22Q331| 896Kbit | Serial | 30SSOP 69 ("20) 30 23~55 | 16("5)('6) | 8(*5)(8)
_ 4ch mixing speech synthesis LSl ML22Q573 ML22Q573|  4Mbit Serial | 30SSOP | 322 ("20) 1024 27~55 | 70 ("18)(19) | 20 (18)(*19) | _40~+105
with built-in Flash memory for in-vehicle use
i SPI *1 ~ *13) (*14 “13) (*14
2ch mixing speech synthesis LS ML22Q54 ML22Q54 | 4Mbit |g o parallel 44QFP 261 (1) 256 27~36 | 35("13) (*14) | 55 (*13) (*14) -
with built-in Flash memory ML22Q58 ML22G58 | 8Mbit o Sl | 44QFP 522 (‘1) 256 ZIT38 1 s (1Y | 550 (13
Speech synthesis LS| with external memory Speech synthesis LSI with external memory
Built-in Longest Maximum Supply Maximum Current| Stayby Current Operating
Description Part Number Part Number M Si CPU I/F Package | Playback Time Number Voltage Consumption | Maximum Value| Temperature
emory oizé (sec) of Phrases () (mA) (*2) (UA) ()
4ch simultaneous playback speech synthesis|  ML22420 ML22420 — SPI 30SSOP | 139 (min) ('1) 1024 27~55 | 25(3)(5) | 30(3)(5) rors
; - | -40~+
LSI with external memory ML22460 ML22460 — 12C 30SSOP | 139 (min) (1) 1024 27~55 | 25(3)(5) | 30(3) ()
Record playback LSI Record playback LSI
Built-in Longest Maximum Supply Maximum Current| Stayby Current Operating
Description Part Number Part Number M Si CPU I/F Package | Playback Time Number Voltage Consumption | Maximum Value| Temperature
emO_W_ 1ze (sec) of Phrases (V) (mA) (*2) (uA) (C)
Stereo record/playback Built-in SPI Depends on (*1) _ 40 (*14) *14) (*17) N
LSI with buit-in buffer memory I LS mbe“,ﬁ,fgﬁy 8bit parallel 44QFN external memory - 27~36 (*15) (*16) 100 -20~70
Speech microcontroller Speech microcontroller
Built-in Longest Maximum Supply Maximum Current| Stayby Current | Operating
Description Part Number Part Number M Si CPU I/F Package | Playback Time Number Voltage Consumption | Maximum Value| Temperature
emory size (sec) of Phrases (V) (mA) (*2) (UA) ()
Low power microcontroller with : Serial *q _ _~ *5) (*6 *5) (*8
speech function and built.in Flash memory | ML6100340 ML610Q340  756Kbit 30SSOP 39 (1) 23~55 | 16(D)(6) | 89 (Y
Low power microcontroller with speech function and ; Serial (*20) _ ~ (*5) (*6) (*5) (*8)
built-in OP-Amp, 12bitADC installed Flash memory| ML610Q346 QRS Mot UART | B4TQFP | 69 23~85 | 16 8
Low power microcontroller with speech function i Serial (*20) _ ~ (*5) (*6) (*5) (*8)
and built-in 12bit ADC installed Flash memory| M-610Q347 MLE10Q347]  AMbit | japr | B4TAFP | 69 23~85 | 18 8 40~+85
Low power microcontroller with speech ; ; *1 — ~ *5) (*6 *5) (*8 ’
function and builtin mask ROM ML610340 ML610340 | 756Kbit | Serial | 30SSOP 39 (1) 23~55 | 16(9)(6) | 8 (D) ()
Low power microcontroller with speech function and ; Serial (*20) _ ~ (*5) (*6) (*5) (*8)
built-in OP-Amp, 12bitADC installed mask ROM| ~ ML610346 ANGIL UART | B4TQFP | 69 23~85 | 16 8
Low power microcontroller with speech function ; Serial (*20) — ~ (*5) (*6) (*5) (*8)
and built-in 12bitADC installed mask ROM | ML610347 ML610347 |  1Mbit | Fror | 64TQFP | 69 23~55 | 16 8

28 OKI SEMICONDUCTOR
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*1 Fsam=4kHz(ADPCM1/2)

*2 Fosc=4.096MHz, when no load in output

*3 Vdd=4.5~5.5V

*4 Vdd=2.7~3.3V

*5 Ta=-40~+85C

*6 Vdd=SPVdd=5.0V

*7 Ta=-20~+85C

*8 Vdd=SPVdd=2.2~5.5V
*9 Vdd=5.5V

*10 Vdd=3.7~5.5V

*11 Ta=50~+85C
*12 Vdd=2.4~5.5V
*13 Ta=0~+70C

*14 Vdd=2.7~3.6V
*15 Ta=-20~+70C

*16 Fosc=24.576MHz, when no load in output

*17 Ta=+50~+70C
*18 Ta=-40C~+105C
*19 DVdd=SPVdd=4.5~5.5V

*20 Fsam=6.4kHz(HQ-ADPCM)

http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com
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Audio LSI

Audio LSI Overview

Product Overview Product Line-up

We offer CODEC and SP-AMP, which mainly aim at portable devices and have sound processing

functions to eliminate problems specific to applications regarding noise, volume, sound quality, etc.
Microphone ADG DAC sp Programmable |POWer SUpPly| - Graphic Loud
- -amp HP-amp noise MP3
amplifier EQ reduction EQ Sound
Input ADC Sound Technology DAC Amplifier
Microphone Class-AB ML2612 O O O Class AB O
Microphone | | o er ADPCM DA Converter St
Amplifier Low power MP3 Class-D ML26124 O O O Class AB O O
Analog ALC Graphic EQ SP-AMP o o
3D surround ML26121 O Class AB O O O
Noise elimination filter Class-D Stereo Stereo
Prog. EQ HP-AMP O
D-Mic I/F Playback Limiter ML2611 Stereo | Class AB | Class AB O
Digital ALC LoudSound Class-AB
Digital glta oudsoun HP-AMP
Microphone ML26211 O Class D O O
Line Amplifier
N Line Amplifier Others Support ML2620 Class AB O O
’ Speech Analysis O
: LDO Video Sound Data ML2650 Stereo Class D
Line Input e— Amplifier Creation
Tuning ML2011 O O ©
Digital Input TTS Speech
Synthesis
Target Application Example of Sound Processing Technology
4 N[ N ( ([ PND b Power supply noise elimination ratio (PSRR) Graphic EQ
DSC Mobile Phone Game Controller Improved power supply noise reduction
(Portable NAVI) p40 P PPy = " Gaind  Gail:  Gain®  Gaind  Gamd  Presets
- Current;product 04D Gt
P PSRR[dB] H e e
-80 F 1 LU
0 | ML26 )1 24 1048
) 10045 100 1000 10000 100000 AR IR RRL Nl .
O Frequency [Hz]
i st
) Programmable EQ LoudSound Power-saving MP3 decoder
Provides a free filter features A small speaker (Software based on ARM9 vs ML2011)
- .) plays back loud sound The hard-wired MP3 reduces power consumption by 95%
40
‘ ( \) 30
20 [ Software
10 W Hard IP
L AN AN AN Y 0 MIPS Power
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Speaker amplifier

Speaker amplifier
Operating
Input Description Part Number Part Number Feature Tem?%r)ature Package Suppl)zv\goltage
: Digital : 1.65~3.6
Analog LoudSound LoudSound 2.54%2.44mm WCSP(T.B.D.) .
input | Monaural SP-Amp ML2620 i 800mW Class AB SP-Amp 20 ~ 85 | 6 0x6.0mm QFN(T.B.D) Analog : 2.25~2.75
Speaker Amp. : 2.7~5.5
3D surround, Bass emphasis Digital : 2.25~2.75
Stereo Audio DAC 16bit Audio DAC, Headphone Amp. - 3.16x2.96mm W-CSP DAC : 2.25~2.75
N Stereo with Audio enhancement LR prical Stereo speaker Amp. 20~75 6.0%6.0mni QFN Analog : 2.7~3.6
Digital AB class Speaker Amp. : 2.7~4.5
input
LoudSound : 10 :1.65~3.6
Monaural w(i;tll?s1$6t?i:(ASEC ML26211 ML26211 16bit DAC 20 ~ 85 2"10;3456“mmlﬁv"a?:?\lp Digital. Analog : 2.25~2.75
2W Class D-Amp ’ ’ Speaker Amp. : 2.7~5.5
z z
Operating
Input Description Part Number Part Number Feature Tem‘(’o‘g)"‘lt”'e Package Supphzv\;oltage
16bit stereo CODEC
Stereo CODEC 3D surround - , HVDD : 2.7~3.6
Stereo with Audio enhancement ML26121 ML26121 LoudSound -20 ~ 85 2.96X2.96mm W-CSP LVDD : 1.65~2.75
SP-Amp, HP-Amp
Small package 16bit monaural CODEC 20~ 4.0%4.0mmQFN HVDD : 2.7~3.6
Monaural CODEC A ML2612 SP-Amp 20 ~ 85 2.0x2.5mm W-CSP LVDD : 1.65~2.75
Monaurel Power noise reduction 16bit monaural CODEC
Video Amp. 5x5mm QFN
Mc_maunfal CODEC ML26124 ML26124 Power supply noise reduction -20 ~ 85 2 56X2.44mm W-CSP 2.7~3.6
with Video buffer SP-Amp
Long-hour playback HPAMP Long-hour playback HPAMP
Operating
Description Part Number Part Number Feature Tem‘(’%ft”’e Package Suppl);v\;oltage
. Digital : 1.35~1.65
Low power consumption stereo headphone Amp. | ML2650 ML2650 CIaS:Iéllz-:Eim -20 ~ 85 2(.363<x267(r)nmmrﬁvvq('|}:?\lP PLL : 2.7~3.6
P ’ ’ 10, Headphone Amp. : 1.65~3.6
MP3 decoder MP3 decoder
Operating
Description Part Number Part Number Feature Tem?%r)ature Package Supphzv\;oltage
Basy-to-use MP3 decoder 4.17x3.56mni W-CSP Speaker Amp. : 2.7~4.5
M.P3 decoder Ul AT Stereo DAC, Speaker Amp. 20 ~ 85 5.2X6.2mmQFN Others : 2.7~3.6
with SP-Amp
NSTAR http: .rfoe.net/ TEL:0755- 7 FAX:0755-83376182 E-MAIL: 20@163.com
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Security Authentication LSI

Card payment LSI Overview

Product Overview Product Line-up
@®Suitable for card payment terminals
Functions required for payment terminals, such as IC card interface, LCD controller, and USB host & device, are integrated on a single chip. (
In addition, ARM7TDMI is used for a CPU core, providing a superior recyclability of software. ML675055
@®Built-in fast encryption engine Physical security required for PCI-PED2.0 terminals
This product has a residue calculation accelerator, random number generators (ML675050 and ML675055), and hardware encryption engines, Security Upgrading Cipher engines against side-channel attack
such as AES, DES/TDES, SHA-1, and SHA-256 (only ML675055). e
. . . Memory-area protection
@Advanced security functions required for PCI-PED2.0 (ML675055) ML675050 Cipher hardware for protecting external memory
The ML675055 supports advanced security features like various Cipher Engines, Anti-tamper sensors, Memory-Area protection and
OKI Semiconductor's proprietary security management module for controlling these security features. Built-in peripherals required for terminals Security evaluation report by T-Systems
The system cost for achieving the required security can be reduced effectively. IC card controller 2ch Reduces the customers' evaluation time.
Built-in USB host and device (They can be used at the same time.)
A variety of LCD controllers and serials Application note for payment terminal
Fast encryption required for IC card transaction Enhanced peripherals
Embedded modulo accelerator. 4ch IC card controllers
(Approximately 20ms for decryption with 1024 bits key) Built-in NAND flash controller
Application Examples Development Tool
@®Applications @Application Examples = e -
@Payment terminal compliant with EMV/PCI, CAT/PED, etc. CAT (Credit Authorization Terminal) Chip Evaluation kit cod ST el"e Sl Gl . |
@ID (personal identification) card terminal, etc. This is a terminal with credit card payment functions. EE) GCIENE DY Gl e
It executes authentication and credit payment. RealView® Developrr}ent Suite (RVDS) (1) RealView® ICE (RV) (1)
. . * ealView
®A variety of peripherals ML675050 ML675050 ('3) ARM® Developer Suite(ADS) (*1) /
@USB Host Connect a B/C scanner, etc. Software Development Kit / Third-party tool (*2)

Third-party tool (*2)

@USB Device Connect to a host system, etc.
@LCD Controller——Display authorization information, etc. ML675055 (*3)

ORTC Obtain a payment time record, etc. ML675055 Software Development Kit RealView® Development Suite (RVDS) (*1) RealView® ICE (RVI) (*1)
@Serial Control a magnetic head, etc. PNz o
@IC card Controller—ID card/Credit card *1: RVDS and RVI are proprietary products of ARM Ltd. For information on proprietary products of ARM Ltd., contact the following companies.

ARM Ltd. http://www.jp.arm.com/

@A/D Converter——Control a keypad, etc.

Yokogawa Digital Computer Corporation http://www.yokogawa-digital.com/arm/index.html
*2: Form information on third-party tools, contact the following companies.

IAR Systems AB http://www.iarsys.co.jp/
Lauterbach Datentechnik GmbH http://www.lauterbach.co.jp/
COMPUTEX CO., LTD. http://www.computex.co.jp/
Advanced Data Controls Corp. http://www.adac.co.jp/
= Sophia Systems Co., Ltd. http://www.sophia-systems.co.jp/
@ Yokogawa Digital Computer Corporation http://www.yokogawa-digital.com/emb/index.html

*3: A peripheral evaluation board is provided for each product (extra-cost option).

* For information on “our partner” with which we announces collaboration in our press relief or other publications, contact the following company.
Data Technology Inc. http://www.datec.co.jp/ Product offered: middleware “Cente® Middleware Series”

*Described product names are trademark or registered trademark of their respective owners.
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Card payment LSI

Operating Conditions Built-in Memory Peripheral Functions
Description Part Number Su - General- Interrupt Package
pply Voltage Operating Supply Current ROM RAM c - : Sources -
ache Purpose Timer PWM WDT A/D Serial Ports Other Peripherals
(V) Frequency (Max.) (Typ.) /Flash Ports sl
Modulo accelerator
SIO 1ch Random number generator
7 (6 share | 6 (share *q
for IC card terminal Work RAM: 16Kbytes the circuit | the circuit ' USB2.0 FS/LS Host 1ch (*1) DMA Controller x 6¢ch
application (POS, PED) ML675050 1/0: 27~3.6 64MHz 92mA _ (Up to 30Kbytes) 8KByte 62 with PWM | with timer | o oo 4 12bit A/D | USB2.0 FS Device 1ch ("1) 37/8 External Memory Controller 176LQFP
32-bit Mi ; I core: 1.35~1.65 (Operating at 64MHz) Backuo RAM: 2Kb unified as multi- | as multi- 8ch 12C 2ch (ROM (Flash), SRAM, SDRAM, I0) 176LFBGA
-bit Microcontroller ackup : ytes functional | functional
timer) timer) UART 2ch LCD controller
SPI 2ch Smart card interface x 2ch
RTC x 1ch
W Secutiry functions
Bus encryption function/Various sensors/
Internal monitor function/Memory protection function/
SIO 1ch Encryption accelerator(RSA/AES/SHA etc.)
7 (6 share | 6 (share 1)
PCI-PED/Handy terminal/ " Work RAM: 16Kbytes the circuit | the circuit bt A/D 32382% i::SS/LDS Host11c: “h R.a(r;:ir?m number generator
Payment terminal applications| ML675055 1/0: 2.7~36 80MHz 194mA - (Up to 30Kbytes) 8KByte 152 with PI\:VM with t'ITer 16bitx 1 I ' evice 1c 54/7 ers 272LFBGA
32-bit Microcontroller core: 1.35~1.65 (Operating at 80MHz) Backup RAM: 768bytes unified fas ction: I ?s ction: I Ben 12 2oh DMA Controller x Scf
P ’ tiur:::;ona 1:"1':::;0"3‘ UART 4ch External Memory Controller
SPI 2ch (NAND Flash, ROM(Flash), SRAM, SDRAM, 10)
LCD controller
Smart card interface x 4ch
RTC x 1ch
*1: USB2.0 FS means FULL SPEED (12Mbps)
SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss200163.com
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Fingerprint authentication LSI Overview

Product Overview

Development Tool

@®Low System Cost
It has a built-in flash memory for storing fingerprint data, which eliminates external memories.

@®Fast fingerprint authentication
Authentication time: 0.8s (1:1)

@®High security
Its security functions can efficiently prevent unauthorized access to enrolled fingerprint data.

@®Easy to use
Built-in algorithm enables easy to use this LS| without the detailed knowledge on fingerprint authentication.

@®Rich development environment
Software development kit (SDK) with demo source programs is available.

@ALL-IN-ONE Module

A stamp-sized All-In-One module is also available for the customer's further easy to use.

Software development environment

Code generator tool Debug tool

RealView® Development Suite (RVDS) (*1)
RealView® Microcontroller Development Kit (RVMDK) (*1)
ARM® Developer Suite(ADS) (*1)

RealView® ICE (RVI) (*1)
ULINK-ME® (*1)

Chip Evaluation kit
ML67Q5250 ML67Q5250 (*2)
Software Development Kit
MK67Q5250
el Software Development Kit

RealView® Development Suite (RVDS) (*1)
RealView® Microcontroller Development Kit (RVMDK) (*1)
ARM® Developer Suite(ADS) (*1)

RealView® ICE (RVI) (*1)
ULINK-ME® (*1)

*1: RVDS, ADS, RVMDK, RVI, and ULINK-ME are proprietary products of ARM Ltd.
For information on proprietary products of ARM Ltd., contact the following companies.

ARM Ltd.

http://www.jp.arm.com/

Yokogawa Digital Computer Corporation http://www.yokogawa-digital.com/arm/index.html
*2: We provide 2 products, each of which has a different sensor.

ML67Q5250-SDK-2510 (AES2510)
ML67Q5250-SDK-1711 (AES1711)

*Described product names are trademark or registered trademark of their respective owners.

Application Examples

@USB Dongle/Token
@®Removable Storage
@®OA Equipment
@Access Control

@Door Lock @Locker/Safety Box
@®Room Access Management @Garage Opener
@®Handy Terminal ®POS

@Health equipment @PC/Server

@Application Example: USB Token

Y
9
OKI
« [oso |
OSC
-

EPE*!

*1:Electrostatic Preventing Element
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Fingerprint authentication LSI

Operating Conditions Built-in Memory Peripheral Functions
Description Part Number | g, Operating | Instruction ; General- Interrupt Pack
pply Voltage | £ ; Operating ROM - : Sources . ackage
quency | Execution RAM Cache Purpose Timer PWM WDT A/D Serial Ports Other Peripherals
V) (Max.) Time  [Temperature(’C)| /Flash Ports Extornat P
DFT based algorithm-fingerprint
ot 2 o oran | e et Stmohonous SI0 fot DM Contaler x e
authentication algorithm | ML67Q5250 C;:S'zsé%:}zgs 32MHz 15.6ns 40~85(2) |1 s&;s:te 16KByte - 43 ;vsu‘t:ﬂ\tl?l_m ;vsnr;]m?r 16bitx1 - UsBz. U AR'I? \:2?1 ¢ 18/5 External Memory Controller 144LFBGA
32bit Microcontrollers for o . functional | functional SPI 2¢ch (ROM(Flash), SRAM, SDRAM, 10)
fingerprint authentication timer) timer) Random number generator
Smart card interface
Adopted DFT 4 (3 share | 3 (share DFT based algorithm-fingerprint
based fingerprint ) the circuit | the circuit ) y authentication accelerator
L . 5V or 3.3V single 128KByte with PWM | with timer . USB2.0 FS Device 1ch (*1) DMA Controller x 2ch
a}uthent!catlon algc_mth_m MK67Q5250 power supply 32MHz 15.6ns 0~50 Flash 16KByte - 26 as multi- as multi- | 16bitX1 - UART 1ch 18/4 Random number generator Module
Fingerprint authentication f.unctiona| f.unctionaj SPI 1ch Smart card interface
module timer) timer) Installed in AuthenTec's AES2510
*1: USB2.0 FS means FULL SPEED (12Mbps)
*2 : When writing Flash memory : -40°C"70°C
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Video LSI

Video LSI Overview

Product Overview Product Line-up

Video LSl is used in a variety of applications, such as car accessories (e.g. navigation system and rear seat monitor), surveillance cameras, @Digital video decoder

and portable game machines. Based on the signal processing technology required for video and display, along with the excellent reliability, .
P . P q P Multi-input | ML86V7666 ||ML86V7668A || ML86V7672
we will offer a further selection of products. : In mass production

Single-input | ML86V7667 ML86V7665 ML86V76651 | | MLB6V76652 I:l
: Under development or planning

@®Digital video encoder

MSM7652 MSM7654 Mtggﬂggg
@®Image correction LSI with built-in video memory
Product Line-up ML87V2103 || ML87vV2107 ||[ML87V21071 | |ML87V21072
@Digital video decoder ®MPEG-4 encoder

@Digital video encoder
@Image correction LS| with built-in video memory ML86410
@®MPEG-4 encoder

@LCD controller

=
a
@
o
—
&

=
a
@
o
—
&

@®LCD controller

@Evaluation board support ML86V8208 ML86V8209 ML86V8207 ML86V8101 ML86V8401
.............................................................................................................................................................................. >
Application Examples Application Examples
Z,

Rear seat monitor Back mirror monitor

*Video decoder *Video decoder

-LCD controller ‘LCD controller || DO || T T -

© oo coo o T 1 Rear seat monitor
A = Tuner |
Monitoring system of o 4 Video encoder .

surrounding environment (De-interlace)
-Video encoder

*Video decoder

Video
decoder
. Image quality LCD < P~ ;
: et adjustment | | controller > Raarvion monitor
Surveillance
camera system
-Video encoder correction pTTTTTTTTTTTTTTm T !
+Video decoder i Car NAVI System i
1 1
TTTTTTTTTTTTmooTomomooommmmmm e
! !
! HDD DVD !
1 1
Car navigation system ]
*Video decoder/encoder
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Digital video decoder

Digital video decoder

Supply Operating | Operating
Input Format Part Number Part Number Feature Package Current | Temperature
Voltage (V) | (Max.) (C)
NTSC/PAL small sized video decoder 10-bit ADC x1 included
g Ele R Input: CVBS, Output: BT.656 8 bits, Y/CbCr 8 bits multiplexed G4TQFP 3.0~36 130mA | -40~85
NTSC/PAL/SECAM small sized video decoder 10-bit ADC x1 included 1/0:3.0~3.6
cvBS [ MLBEV7665 | | \ut: CVBS, Output: BT.656 8 bits, Y/CbCr 8 bits multiplexed 48TQFP | Gore: | 86mA | -40~85
NTSC/PAL/SECAM small sized video decoder 10-bit ADC x1 included I70:1.7~2.0|  eomA |
LBl MLBBV76651| |\ ut: CVBS, Output: BT.656 8 bits, Y/ChCr 8 bits multiplexed 48TQFP | 3036 | jomA | -40~85
MLB6V76652 ML86V76652| NTSC/PAL/SECAM small sized video decoder 10-bit ADC x1 included AR VSAT380 /830w | 4ogs
(Under development) (Under development) [nput: CVBS, Output: BT.656 8 bits, Y/CbCr 8 bits multiplexed, Crystal resonator supported | 36W-CSP | Core:1.7~2.0 (/0:36v)
NTSC/PAL video decoder 10-bit ADCx 2 included
ML86V7666 ML86V7666 | Input: CVBS or S-Video, Output: BT.656 10 bits, Y/CbCr 10 bits multiplexed, 100TQFP| 3.0~3.6 255mA | -40~85
CVBS or S-Video Y/CbCr 20 bits, Y/Cb/Cr 24 bits, R/G/B 24 bits
NTSC/PAL/SECAM video decoder (the version in which the image synchronization 1/0:3.0~3.6
ML86V7668A ML86V7668A| characteristics of the ML86V7668 are improved) 10-bit ADC x2 included, 100TQFP Core: 200mA | -40~85
Input: CVBS or S-Video, Output: BT.656 8 bits, Y/CbCr 8 bits multiplexed, Y/ChCr 16 bits, R/G/B 18 bits 2.25~2.75
NTSC/PAL video decoder 10-bit ADC x4 included 1/0:3.0~3.3
CVBS S-Video & Component & RGB | MLBOV7672 MLEEV7672 | input: CVBS & Component & RGB, NTSC—~WQVGA Scaling 100TQFP| [ 07| 240mA | -40~85
Output: BT.601/656, R/G/B 24 bits ore:1./~e
Digital video encoder Digital video encoder
Supply Operating | Operating
Output Format Part Number Part Number Feature Package Voltage (V) (E“L;‘rrer;t Tem?%?ture
ax.
NTSC/PAL video encoder 10-bit DAC x3 included, ITU-R BT.601
MSM7652 MSM7652 | Input: BT.656, Y/CbCr 16 bits 56QFP 3.0~3.6 140mA | 0~70
i Output: CVBS/S-Video or YUV outputs
CVBS S-Video NTSC/PAL video encoder 10-bit DAC x3 included
MSM7654 MSM7654 | Input: BT.656, Y/CbCr 16 bits, Y/Cb/Cr 24 bits or R/G/B 24 bits 64QFP 3.0~3.6 200mA | 0~70
Output: CVBS/S-Video or RGB
NTSC/PAL video encoder 11-bit DAC x6 included, I/P conversion and P/l conversion functions 1/0:3.0~3.6
ML86V7655 ML86V7655 | Input: BT.656 10 bits, Y/CbCr 10 bits, Y/CbCr 20 bits, Y/Cb/Cr 30 bits, RGB 30 bits | 100TQFP Core: 200mA | -40~85
CVBS.S-Video.~Component Output: CVBS/S-Video/Component or RGB simultaneous output 2.25~2.75
or RGB NTSC/PAL video encoder 11-bit DAC x6 included, I/P conversion and P/l conversion functions 1/0:3.0~3.6
ML86V7656 (1) ML86V7656 (*1)| Input: BT.656 10 bits, Y/CbCr 10 bits, Y/CbCr 20 bits, Y/Cb/Cr 30 bits, RGB 30 bits |100TQFP . 200mA | -40~85
Core
Output: CVBS/S-Video/Component or RGB simultaneous output, Macrovision copyguard 2.25~2.75
*1 : Products with Macrovision copyguard output. These products, including sample products, can only be sold to the users licensed with Macrovision.
Video correction LS| with built-in video memory Video correction LSI with built-in video memory
b - Part Numb Part N - Densi Pack Supply O(;:)eratir;g _I_Operatitng
urren emperature
escription art Number art Number eature ensity ackage Voltage (V)| (o) p°C
Field recursive type 3D-NR, IP conversion | ML87V2103 ML87V2103 | Noise reduction function, Progressive conversion function 3.9Mb Field memory | 100QFP | 3.0~3.6 | 150mA | 0~70
Noise reduction function .Motion-adaptive 3D noise reduction
Recursive type 3D-NR, Frame synchronize | ML87V2107 ML87V2107 .Edge-adaptive 2D noise reduction | 7Mb Frame memory | 100TQFP | 3.0~36 | 70mA | 0~70
Frame synchronize function
: Noise reduction function .Motion-adaptive 3D noise reduction
Frame recursive type 3D-NR,
Lrsive 1yp ML87V21071 ML87V21071 .Edge-adaptive 2D noise reduction | 7Mb Frame memory | 100TQFP | 3.0~3.6 90mA 0~70
Cross color canceler .
Cross color cancel function
Noise reduction function .Motion-adaptive 3D noise reduction
Frame recursive Automatic detection of Noise Reduction with al to.nlf:t?: ?:t:f:)ttilgr? oszm:?ilos: c:fcsjtlijltlztilrzz e
motion or still image 3D-NR, ML87V21072 ML87V21072| ;0!S¢ nedu 1 au . ) . ; .g 7Mb Frame memory | 90BGA 3.0~3.6 92mA | -20~75
] Low illuminance correction function, vertical mirror function, Re-sampling
Analog video encoder . L X . .
function, digital output data shrink function, Analog video encoder
function, 2-2 pull-down output function, Jaggy-less frame output function
MPEG-4 encoder MPEG-4 encoder
. Supply Operating | Operating
Description Part Number Part Number Feature Package Voltage (V) (E“L;‘rrer;t Tem?%re)ature
ax.
Encoding format: MPEG-4 Simple Profile @L3,MPEG-4 Advanced Simple Profile @L5 1/O:
Input Video format: QCIF/CIF/QVGA/VGA progressive, NTSC/PAL interface 3 0~é 6
MPEG-4 ML86410 ML86410 | Coding Type: Illl/IPPP-:- Encode mode: CBR(Up to 6Mbps)/ VBR 144LQFP e 130mA | -20~85
Core:
Host CPU Interface: 8/16-bit general-purpose data bus (DMA supported) 1.35~1.65
External SDRAM interface: 2MW x 32 bit ) )
SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss200163.com
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Video LSI

b Part Numb Disr()lathize 'S)perating Color Supply Ogeratir:g _Ipperatitng
escription art Number Part Number witl Feature requency : Package urrent | Temperature
P limitations) (Max.) | Display 8¢ | Voltage (V) (Max.) (C)
Video decoder included Analog
) . VGA~ | (NTSC/PAL/SECAM supported) 16,770k 3.0~3.6 140mA
Vid d | ML86V8208 ML86V8208 50MHz 176LQFP . -40~85
ideo decoder included WVGA | Analog video input (composite/S-Video/525i/625i) colors 2.25~275 | Logic
Digital video input, Scaling, Gamma correction, OSD 120mA
Video decoder included(NTSC/PAL/SECAM supported) Analog
ML86V8209 ML86V8209 QVeA~ grja!ogl VI'dde ; "‘_DUt (Coé“ polﬁlte/ZV'd30/525'/625{/5258/SGI§5D) 65MH 16,770k 176LQFP 30~36 130mA 40~85
XGA igital video |nqu, c.:a ing, amn?a correction, . z colors 295275 Logic -
2-screen synthesis, title screen, line overlay function 175mA
Built-in T-CON for LCD I- 1/
T-CON, Video decoder included uilt-in T-CON for LCD, general-purpose /0
Video decoder included (NTSC/PAL/SECAM supported) Analog
ML86V8207 ML8EV8207 QVGA~ Ar?a!og v@eo |n.put (compo§|te/S V|deo/525|/625!/525p/625p) 50MHz 16,770k 144LQFP 3.0~3.6 130mA -40~85
WVGA | Digital video input, Scaling, Gamma correction, OSD colors 2.25~2.75 Logic
line overlay function, Built-in T-CON for LCD, general-purpose 1/0 145mA
Shared RGB and independent R/B contrast adjustments,
TCON, image adjustment functions included | ML86V8101 MLg6v8101 | QVGA~ | Shared RGB and independent R/B brightness adjustments.  goyy, 560k colors| 64TQFP | 3.0~36 | 180mA | -40~85
QHD Independent RGB gamma correction,
Multi-gradation color, Built-in T-CON for LCD
Video decoder included (NTSC/PAL/SECAM supported)
Analog video input (composite/S video),
) ) ML86V8401 ML86V8401 | QVGA~ o . ) ) 16,770k 3.0~3.6
Video decoder, 8051MCU included A ——, (Under development)  \\\/GA Digital video input, Scaling, 8051MCU, SSCG, 50MHz colors 100TQFP 295275 TBD -40~85

CCFL/LED control, Gamma correction,
ADC for Key-Scan, Built-in T-CON for LCD

= =
=Y =Y
5 5
3 3
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® ®
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Evaluation board support Evaluation board support
Description Part Number Description Type Input Signal Output Signal Notes
Digital video data
. . ITU-R BT.656 Y/CbCr 4:2:2 10 bits multiplexed
ML86V7666 ML86V7666 é%ag%g video signal Iszllrtﬁrgrﬁfa(i;o:/scegacr; ;16.(21.2 10 bits multiplexed
Evaluation Board Evaluation Board ) ITU-R BT.601 Y/CbCr 4:2:2 20 bits
S-Video synchronization separated

48 OKI SEMICONDUCTOR

Video Decoder

ML86V7667

Evaluation Board Video

Decoder

ML86V7668A
Evaluation Board

ML86V7665
Evaluation Board

Video Encoder

Y/Cb/Cr or R/G/B 4:4:4 24 bits
synchronization separated

ML86V7667
Evaluation Board

Analog video signal
CVBS

Digital video data

ITU-R BT.656 Y/CbCr 4:2:2 8 bits multiplexed
ITU-R BT.601 Y/CbCr 4:2:2 8 bits multiplexed
synchronization separated

ML86V7668A
Evaluation Board

Analog video signal
CVBS
S-Video

Digital video data

ITU-R BT.656 Y/CbCr 4:2:2 8 bits multiplexed
ITU-R BT.601 Y/CbCr 4:2:2 8 bits multiplexed
synchronization separated

ITU-R BT.601 Y/CbCr 4:2:2 16 bits
synchronization separated

Y/Cb/Cr or R/G/B 4:4:4 18 bits
synchronization separated

ML86V7665
Evaluation Board

Analog video signal
CVBS

Digital video data

ITU-R BT.656 Y/CbCr 4:2:2 8 bits multiplexed
ITU-R BT.601 Y/CbCr 4:2:2 8 bits multiplexed
synchronization separated

MSM7654
Evaluation Board

Video
Encoder

ML86V7655
Evaluation Board

LCD Controllers

MSM7654
Evaluation Board

Digital video data

ITU-R BT.656 Y/CbCr 4:2:2 8 bits multiplexed
ITU-R BT.601 Y/CbCr 4:2:2 8 bits multiplexed
synchronization separated

ITU-R BT.601 Y/CbCr 4:2:2 16 bits
synchronization separated

R/G/B 4:4:4 24 bits synchronization separated

Analog video signal
CVBS

S-Video

RGB (interlace)

ML86V7655
Evaluation Board

Digital video data

ITU-R BT.656 Y/CbCr 4:2:2 10 bits multiplexed
ITU-R BT.601 Y/CbCr 4:2:2 10 bits multiplexed
synchronization separated

ITU-R BT.601 Y/CbCr 4:2:2 20 bits
synchronization separated

Y/Cb/Cr or R/G/B 4:4:4 30 bits
synchronization separated

Analog video signal

CVBS

S-Video

Component (interlace/progressive)
RGB (interlace/progressive)

For details, contact
the our sales office.

When purchasing
evaluation boards,
purchase a pair of
video decoder and
encoder boards.

The decoder and
encoder boards

are easily operable.
The outputs

of the boards are
intended to be

used for the reference
signals in debugging.

ML86V8208
Evaluation Board

ML86V8209 LCD
Evaluation Board Controllers

Image Correction LSIs

ML86V8208
Evaluation Board

Analog video signal

CVBS S-Video Component (D1)

Digital video data

ITU-R BT.656 Y/CbCr 4:2:2 8 bits multiplexed
ITU-R BT.601 Y/CbCr 4:2:2 8 bits multiplexed
synchronization separated

ITU-R BT.601 Y/CbCr 4:2:2 16 bits
synchronization separated

Y/Cb/Cr or R/G/B 4:4:4 24 bits
synchronization separated

Digital video data
R/G/B 4:4:4 24bit
VSYNC/HSYNC

ML86V8209
Evaluation Board

Analog video signal

CVBS S-Video Component (D1, D2)

Digital video data

ITU-R BT.656 Y/CbCr 4:2:2 8 bits multiplexed
ITU-R BT.601 Y/CbCr 4:2:2 8 bits multiplexed
synchronization separated

ITU-R BT.601 Y/CbCr 4:2:2 16 bits
synchronization separated

Y/Cb/Cr or R/G/B 4:4:4 24 bits
synchronization separated

Digital video data
R/G/B 4:4:4 24bit
VSYNC/HSYNC
T-CON

Analog video signal

CVBS S-Video Component (D1, D2)

Digital video data

ITU-R BT.656 Y/CbCr 4:2:2 8 bits multiplexed

Digital video data

For details, contact
the our sales office.

MPEG-4 Encoders

SUNSTAR

ML86V8207 ML86V8207 ITU-R BT.601 Y/CbCr 4:2:2 8 bits multiplexed R/G/B 4:4:4 24bit
i Evaluation Board synchronization separated VSYNC/HSYNC
Evaluation Board ITU-R BT.601 Y/CbCr 4:2:2 16 bits T.CON
synchronization separated
Y/Cb/Cr or R/G/B 4:4:4 24 bits
synchronization separated
ML87V21072 Evaluation Board ML87V21072 Evaluation Board Digital BT.656
Small-size board Small-size board CCD camera (already mounted .
iy G o c Image | e oners (already ) Analog NTSC/PAL For details, contact
MLE7V21072 Evaluation Board orgotion MLE7V21072 Evaluation Board | Analog video signal Analog the our sales office.
ultifunction boar ultifunction boar
with video input supported with video input supported CVBS(NTSC/PAL) NTSC/PAL
ML86410 Evaluation Board ML86410 Evaluation Board | Analog video signal USB For details, contact the
(DUSB interface board MPEG-4 | (DUSB interface board CVBS(NTSC/PAL) g:;?éesh‘;fgl‘:ga I;ageés
ML86410 Evaluation Board Encoders | ML86410 Evaluation Board | Analog video signal LAN using the attached
@LAN interface board @LAN interface board CVBS(NTSC/PAL) viewer software.
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Video Memory

Video Memory Overview

Product Overview Example of Usage
FIFO memory is suitable if frame delay or multi-line delay is required for image processing. @If delayed data of multi-frame is required, it can be easily obtained by cascade connection.
What is First In First Out memory? @®If a large-capacity is required, a large-capacity FIFO memory can also be obtained by cascade connection.
. Read data .
The n-th data| Write output Read control signals Ve ~
DOx RAD OE RE RSTR SRCK Cascade connection In case of generating 2V delayed data
O 1V delayed data
(n-1)th data TAP
S Serial Read Controller | Present cata TD|0'31
e Buffer Present data —p > —_—
4th data DIO-31 DOO0-31
drddata | Read L{ Read Data Register | 2V delayed data
2rd data DO0-31
4\ WCLK
c——xm | == [The istdata RCLK
1/0 Separate NENTERT ETEY Rz i / 1V delay 1V delay
<« Refresh time DIO-31: Data Input port (32bits)
8 8 4 } Timing Generator DOO0-31:Data Output port (32bits)
w—p 2| &| Memory Cell |5 mup | Write Data Register _| Self-cascade connection
Write 5|2 2B Read pr— 4 —» TAP 1V delayed data
= inpu . A
Port = e Port Serial Write Controller | — »po10-19
g g g g g . © data (104 DI10-19 O 2V delayed data
resent data (10-bit) ———» —_
= Adva.ntage of F.IFO . DIx WAD I[E WE RSTW SWCK DIo-9 A DOO0-9 =
5 @Serial access without specifying an address Write data WCLK f 5
§ @Unsynchronized operation of READ/WRITE is supported. input Write control signals S RCLK ) §
Benefits Application Examples
- i The memory provides the following functions for flat-panel display, . .
®COSt Saving o ) ] ] o ) yp . g e Ispay Example of motion detection
@Elimination of SDRAM controller and FIFO (built-in RAM) in the controller (SoC, ASIC, and FPGA) results in a smaller area/size of a circuit. surveillance camera, video camera, video capture, digital still camera,
@With the independent 1/0 port, the same data transmission rate as DDR SDRAM can be achieved at a lower clock frequency, graphic data transmission system, graphic conversion system, etc. First frame Second frame
thus eliminating costly multi-layered board. @3-D Y/C separation An A ,_\A A :\A A An AAAA A :A A
@Shorter Development Time @ Compensation between frames AAAATp AAAATA
@®No need of time for designing complicated SDRAM controller, such as Read/Write arbitration. ::;VDS transr:lss.lon buffer Creating differential
@It can be operated at a clock frequency lower than DDR SDRAM, thus simplifying the board designing and shortening the board designing time. .Nra_me s;;nc t.romzer data based on comparison.
oise reduction
N : @Data compression/expansion Differential data
SoC/ASIC L SoC/ASIC @®Motion detection
— S5 @On-screen display A
- ° | WRITE @IP conversion
e| S |e|C '
o= |e| 8 °
LOGIC (¢ |3 | 0| s LOGIC | ®
I = e - ©
I Y o T I ¢ o
e 1a < READ
- :
/ % Other Video Memory
i . Ve
IF\{IXGeed of built-in geR%iMoLccr)]mpllr(:‘atstd No need of DRAM controller OLINE BY LINE type
Transfer to the infemal -Add anage et *No need of address management @Multiport DRAM
:ani ertothe intema ‘RE Argjzva?Tn;gemen ; *No need of refresh management
-Botc t -Refresh manatgemen ‘Independence of data input/data output
ata arrangemen eiresh managemen -Unsynchronized operation of READ/WRITE
\_ *Command issue \_
NSTAR http://www.rfoe.net/ TEL:0755- 7 FAX:0755- 76182 E-MAIL:szss20@0163.com
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FIFO type

FIFO type

. . Density Supply Voltage Density ) . Max. Access | Max. Cycle |Power Consumption (mW)| Supply
MSM51822[ |Series 2Mbit, 5V (bit) Part Number ) (bit) Part Number | Configuration Time (ns) Time (ns) | Operating| Standby |Voltage(V) Package Notes
MSM51V822[ ISeries 2Mbit, 3.3V Asynchronous serial read/

. . ite, Writ K f tion,

MSM5412222B Series 3Mbit, 5V MSM518221A MSM518221A V(;rlte t(;l ? mast unction
: . 45~55 25/25/30 | 25/30/40 |330/275/| 58 |45~55 O e o

MSM54V12222B Series 3Mbit, 3.3V 220 Asynchronous serial read/

) ) MSM518222A MSM518222A write, Write mask function,
MS810416[ISeries 4Mbit, 5V oM oM 62 2148 28504 Output data control, Cascading
MS81V0416[ ISeries 4Mbit, 3.3V ' Asynchronous serial read/

S81V05200 Seri 5Mbit, 3.3V MSM51V8221A MSM51V8221A vovnte, W(I"Ite mask fllmctlon,
M eries it, 3. tput dat t
: _ 3.0~36 30/35 30/40 | 126/126 | 108 |3.0~36 Aoyrohonous seril read/
MS81V06160 Series 6Mbit, 3.3V MSM51V8222A MSM51V8222A write, Write mask function,
MS81V10160 Series 10Mbit, 3.3V Output data control, Cascading
MS81V26000 Series 26Mbit, 3.3V 3M MSM5412222B 4.5~55 M MSM5412222B 262.214%12 23/25 25/30 330 275 |45~55 14TSOP Qf.ﬁ;’?&i’.?é’“,ﬁaii”fﬂn’c‘i?fn/
MS81V32322 Series 32Mbit, 3.3V MSM54V12222B 3.0~3.6 MSM54V12222B 18/23 20/25 216 10.8 | 3.0~3.6 Output data control, Cascading
MS8104160A 4.5~5.5 MS8104160A 935 275 |4.5~55
Supply Voltage: 4.5~5.5V / 3.0~3.6V MS81V04160A 3.0~3.6 MS81V04160A 288 10.8 |3.0~3.6 Asynchronous serial read/
4M 4aM (262,214%8)x2 18/23 20/25 100TQFP | write, Write mask function,
MS8104166A 45~55 MS8104166A 935 27.5 45~55 Output data control, Cascading
MS81V04166A 3.0~3.6 MS81V04166A 288 10.8 |3.0~3.6
Asynchronous serial read/
5M MS81V05200 3.0~3.6 5M MS81V05200 | 583,680%10 14 16 540 21.6 | 3.0~3.6 | 70TSOP | write, Write mask function,
Output data control, Cascading
Asynchronous serial read/
6M MS81V06160 3.0~3.6 6M MS81V06160 | 401,408x16 9/12 12/15 756/612 | 21.6 | 3.0~3.6 | 70TSOP | write, Write mask function,
Output data control, Cascading
Asynchronous serial read/
= 10M MS81V10160 3.0~3.6 10M MS81V10160 | 664,320X16 9/12 12/15 756/612 | 21.6 | 3.0~3.6 | 70TSOP | write, Write mask function,
5 Output data control, Cascading
= Asynchronous se_rial read/write,
2 26M MS81V26000 3.0~36 26M | MS81V26000 | 1,114,112x24 9 12 720 18 | 3.0~3.6 | 100TQFP | forte mask funciion, Dutut data
= dd b ified
isy:\%isr:ninus ites_rli)gcrltelgd/ write,
32M MS81V32322 3.0~36 32M | MS81V32322 | 1,114,112x32 |  6/65 6.6/7 576 | 72 |3.0~36 128TQFP | pme mask function, Outout data
address can be specified
Multiport DRAM Multiport DRAM
. . Density Supply Voltage Density ) . Max. Access | Power Consumption (mW) | Supply
MSM54162[ ][ |Series 256K x 16bit, 5V (bit) Part Number ) (bit) Part Number Configuration Time (ns) Operating Standby| Voltage(V) Package Notes
MSM54V162[]ISeries 256K x 16bit, 3.3V i
MSM5416273 MSM5416273 , ';‘Z‘g ‘zxée;d;: L‘:;::'”:te
- a ul wri
. 50/60/70(RAM) | 770/715/660(RAM) . -
Supply Voltage: 4.5~5.5V / 3.0~3.6V 5~5. 5~5, -WE, 8-
upply Voltage MSM5416282 4.5~5.5 MSM5416282 17/18/20(SAM) | 330/303/275(SAM) 44 |4.5~55 2 \I{IVE 8 (ioludmr(lj l:locl;.wnte
ew extende unction
MSM5416283 MSM5416283 |262,144X16(RAM) ’
4M 4. P 2-WE, 8-Col lock
M S12X16(SAM) isse New e ?eigel:in;nn?:t?:n :;:7
W ex ul I R
MSM54V1627 MSM54V1627 ’ ’
Sl ) 3.0~3.6 SRl 60/70(RAM) 432/396(RAM) 29 3.0~3.6 2-CAS, 8-Column block write
MSM54V16283 MSM54V16283 18/20(SAM) 198/198(SAM) New extended function, 3.3.V,
2-WE, 8-Column block write
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™ (Production Programmed ROM)
Short TAT read-only memory which can replace flash memory and mask ROM

T
* P2ROM is a trademark of OKI SEMICONDUCTOR Co., Ltd. PZRO m

P2ROM" Overview

Comparison of Production Processes between P2ROM™ and Flash/MROM

Features

@Short TAT «eeeeerreessnneessnnniiiiiiiii Because a custom code is programmed during the final test process, P2ROMs are definitely
more beneficial than mask ROMs in which the code is programmed during preprocessing.

@Stock free for CUSTOMErS «+-«eesveessressiinininnuinnnns Customers are free from keeping unprogrammed memory in stock.

@®No need of additional cost for programming --- The writing cost, which is required for OTP or Flash memory, is eliminated.
@Free of mask charge:«« --esseeeeessrersieinennennnne Mask change does not accrue for P2ZROM.
@ Support for special marking Similar to mask ROM, customer specific marking can be put on the package.

@Compatible with NOR Flash memory -+ Compatible package available, TSOP(I)56 and TSOP(l)48.

Shorter
delivery time

Packages

®SO0P44
®SOP16
@SSOP70
@TSOP(I)56
@TSOP(1)48
@TSOP(II)50
@®BGA48

P2ROM™ No need of
customer stock _%
Specifying a bank for B
each package type # Progizgqtm'"g—b‘smpping [asse%“,;mggess]
TSOP(I), TSOP(I),
SOP, BGA, etc. ATP bank ,—L
D
Flash

ata
Arrangement for writing
Cust tock (production process launch,
ustomer stoc code management, etc.)

podabdvediarifiichingetiih, A
i
> Customer
! assembly process

(quantity, storing
environment, etc.)

| Test |—>[Shipping

[ Stock management

MROM

]t |->{sopng > {assambly pecess
pping
afer bank W assembly process

»

{_3-4 weeks | >|

o

A

Applications

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

4(Large Minimum Order Quantity Long TAT r

Product Series of P2ZROM™

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

s N e R
4 "Serial access saves pin count and i p p \ i
realizes smaller package for cost I P2ROM™ with ]
a and space saving" i - Custom !
\ y J | i otomer o |
Video \/ oL L ) |
e ( ) i i
m LEFEPERA LIS i i
SPI P2ROM L p N |
HEETETTER LSRRI ™ i
. ) P2ROM™ with : 2_::9"" W'.tth |
! built-in gate array ulit-in security !
| enabled code i
i \ \_ J |
1 1
e = | g i @Contributing to smaller size, multifunction, i
! and space-saving. ]
P2ROM™ : : ! !
S f ——————————————————————————— AS@P2ROM  E=
N
Standard-P2ROM Die form, TSOP, BGA,
(NOR-Flash compatible ) Cu frame package
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AS@P2ROM

AS@P2ROM

. . ] . Operating
: Density Supply Voltage Density Configuration| Supply Access Standby
MR25TJOICICIC] Series bit Part Number ) (bit) Part Number (wordxbit) | Voltage (V) Feature Ao S g Tem;()%)ature Package
. _ 8Mx16 Embedded Gate Aray (‘1)
Equipped with Gate Array of 25 K Gates typ. 128M MR25T1287[]L 2.7~3.6 128M MR25T1287[]L 2.7~3.6 - ) 80~100 100uA 0~+70 44SOP/48TSOP(I)
] 16MX%8 26 input &16 inout
Supply Voltage : 2.7V~3.6V AMX16 N
Operating Temperature : 0°C~+70°C 64M MR25T64701L 2.7~36 64M | MR25T647[ L 27~36 |EmbeddedGate Amay U1\ g 109 | 100uA 0~+70 | 44SOP/48TSOP(I)
8Mx8 26 input &16 inout
x 1
MR25T167[IL 27~36 16M | MR2sT167CIL | MX16 | 5o 36 |EmbeddedGate Amay (1) 2o 150 | 100, 0~+70 | 44SOP/48TSOP(I)
16M 2MX8 26 input &16 inout
MR25T1671L 27~36 16M MR25T1671L | MX16 1 2 36 Password 80~90 30
7~3. 7~3. Wora ~ A 0~+70 48TSOP(I)
2MX8 authentication
*1: Has a gate array of 25K Gate (typ.) built in. The design interface supports any of spec, RTL, and Netlist.
P2ROM for wide operating temperature range P2ROM for wide operating temperature range
. Density Supply Voltage Density Configuration| Supply Access Time Current Consumption(Max.)| _Operating
MR27TLILILICIC] Series (bit) Part Number ) (bit) Part Number (wordxbit) | Voltage (V) s Operating Stanby Tem;()%r)ature Package
.0~3. X .0~3.
Supply Voltage : 3.0V~3.6V / 2.7V~3.6V 64M MR27T6402L 2 2~§ g 64M MR27T6402L 4;3“:”;86 2 3~§ 2 gg 20mA 10uA -40~+85 48TSOP(I)
Operating Temperature : -40°C~+85C 3'0~3.6 2MIX16 3.0~3'6 80
32M MR27T3202L 2736 32M MR27T3202L ANXS 2736 % 20mA 10uA -40~+85 48TSOP(I)
1MX16
16M MR27T1602L 2.7~3.6 16M MR27T1602L | . o 2.7~36 70 16mA 10uA -40~+85 48TSOP(I)
Standard P2ROM Standard P2ROM
. . Density Supply Voltage Density Configuration| Supply Access Time Current Consumption(Max.) | _Operating
MR26TLILICICICIC] Series 512Mbit (bit) Part Number ) (bit) Part Number (wordxbit) | Voltage (V) ) Operating Stanby Tem;()o(e:rfture Package
MR27TLILIOICIC] Series 8M~256Mbit 0~3. X .0~3.
512M MR26T51203L 3.0~36 512M MR26T51203L 32Mx16 | 30~36 100 35mA 10uA 0~+70 50TSOP(IN)
MR27VLJJCJC] Series 8Mbit 2.7~3.6 64Mx8 | 2.7~3.6 120
.0~3. X .0~3.
256M MR27T25603L 3.0~36 256M | MR27T25603L 16Mx16 | 3.0~36 100 35mA 10uA 0~+70 50TSOP(II)
Supply Voltage : 3.0V~3.6V / 2.7V~3.6V 2.7~36 32Mx8 | 2.7~3.6 120
. . (Y s 7Y X
Operating Temperature : 0C~+70C MR27T12800L 27~36 MR27T12800L ?2/:\,.)1(2 27~36 90 25mA 10uA 0~+70 48TSOP(I)
126M MR27T12802L 3.0~36 e MR27T12802L | oMX16 | 30~36 80 25mA 10uA 0~+70 56TSOP(I)
27~36 16Mx8 | 2.7~36 90 H
3.0~36 4Mx16 | 3.0~3.6 70 44SOP/48TSOP(I)
64M MR27T6402L P Y 64M MR27TB402L | o o h7se % 20mA 10uA 0~+70 .
3.0~3.6 2Mx16 | 3.0~3.6 70~80 44SOP/48TSOP(I)
~+
32M MR27T3202L Y 32M MR27T3202L | 1 o 2736 % 20mA 10uA 0~+70 18BGA
1MX16 44SOP/48TSOP(I)
16M MR27T1602L 27~3.6 16M MR27T1602L | o 2.7~36 70 16mA 10uA 0~+70 13BGA
512KX16
MR27V802F 3.0~3.6 MR27V802F NIXB 3.0~3.6 70 18mA 5uA 0~+70 44SOP/48TSOP(I)
8M 8M
X
MR27T802F 27~36 MR27T802F 5112“;()(;6 2.7~3.6 80 18mA 5uA 0~+70 44SOP/48TSOP(I)
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Page mode P2ROM

Page mode P2ROM

i ~ ; Density Supply Density Configuration . Supply | Access Time |Current Consumption(Max.)| Operating
MR36V[LILICICICIC] Series  1G~4Gbit (bit) Part Number Voltage(V) (bit) Part Number ) Page Size Voltage(V)| (Address/Page) (ns)| Operating | Stanby Tem?%r?ture Package
MR26V[ICICICICIC] Series 64Mbit, 512Mbit 128MX32 “
1Gbit. 2Gbit 4G MR36V04G548 3.0~36 46 | MR36V04G54B | [20MX92 g doubleword| 3.0~3.6 105/25 100mA | 85mA | 0~+70 | 70SSOP
MR27VI O] Series  16M~256Mbit o632 *
3G MR36V03G54B 3.0~3.6 3G MR36V03G54B | 92MX16 8-doubleword| 3.0~3.6 105/25 100mA 70mA | 0~+70 70ssop (‘1)
Page Size : 8-word / 8-doubleword
Supply Voltage : 3.0V~3.6V MR36V02G54B 3.0~36 MR36V02G54B | 84MX32 g i bleword| 3.0~3.6 105/25 100mA | 50mA | 0~+70 | 70SSOP (1)
Operating Temperature : 0°C~+70°C 128Mx16
2G 2G
MR26V02G54R 3.0~3.6 MR26V02G54R 16248":;;3126 8-doubleword| 3.0~3.6 105/25 100mA | 45mA | 0~+70 | 70SSOP (‘1)
MR36V01G52B 3.0~36 MR36V01G52B ?‘z‘g’mg gword | 3.0~36 110/25 50mA 25mA | 0~+70 | 56TSOP(I)
1G 1G
MR26V01G53L 3.0~36 MR26V01G53L f‘z‘g’mg gword | 3.0~36 105/35 100mA | 10mA | 0~+70 | 70SSOP (‘1)
MR26V51252R 3.0~36 MR26V51252R 3624""\',";186 gword | 3.0~36 105/25 50mA 4mA | 0~+70 | 56TSOP(I)
512M 512M
MR26V51253L 3.0~36 MR26V51253L 3624""\'/";186 gword | 3.0~36 100/35 80mA 5mA | 0~+70 | 70SSOP (‘1)
256M MR27V25653L 3.0~3.6 256M | MR27V25653L ‘362""\';;‘86 gword | 3.0~36 100/35 60mA 5mA | 0~+70 | 70SSOP (‘1)
MR27V12850L 3.0~36 MR27V12850L ?2"&‘)‘(2 gword | 3.0~36 85/30 50mA 10uA | 0~+70 | 48TSOP()
128M 128M
MR27V12852L 3.0~36 MR27V12852L ?g’mg gword | 3.0~36 85/30 50mA 10uA | 0~+70 | 56TSOP()
MR27V6452L 3.0~36 MR27Vve4s2L | AMX16 gword | 3.0~36 90/30 50mA 10uA | 0~+70 |44SOP/4BTSOP(I)
64M 6 8Mx8 56TSOP(I)
MR26V6455, 3.0~36 MR26V6455, imfg 8-doubleword| 3.0~3.6 100/30 100mA | 20uA | 0~+70 70SSOP
32M MR27V3252J 3.0~36 32M | MR27V3252J 24":\',";‘86 gword | 3.0~36 70/25 50mA 10uA | 0~+70 |44SOP/48TSOP(I)
16M MR27V1652L 3.0~36 16M | MR27V1652L 12“|I\|/I>:<186 gword | 3.0~36 80/25 60mA 10uA | 0~+70 |44SOP/48TSOP(I)
*1: For sockets. Package is not suitable for reflow soldering.
; : Density Supply Density Configuration Supply Operating (*2) |Current Consumption(Max.)| Operating
MR37VLLILILLL Series  128Mbit (bit) Part Number Voltage(V) ity | Fart Number (wordxbit) | Voltage(V) | Frequency(MHz) | Operating ("] Stanby | = raa'® Package
MR27VLILICICICIC] Series  16M~64Mbit
128M MR37V12841A 3.0~36 128M | MR37V12841A 128Mx1 3.0~36 33/20 30mA/20mA | 50uA | 0~+70 16SOP
Supply Voltage : 3.0V~3.6V
. - . 64M MR27V6441L 3.0~36 64M | MR27V6441L 64MX 1 3.0~36 33/20 30mA/20mA | 50uA | 0~+70 16SOP
Operating Temperature : 0°C~+70C
32M MR27V3241L 3.0~36 32M | MR27V3241L 32Mx1 3.0~36 33/20 40mA/20mA | 50uA | 0~+70 16SOP
16M MR27V1641L 3.0~36 16M | MR27V1641L 16Mx1 3.0~36 30/20 25mA/20mA | 504A | 0~+70 16SOP
*2 : FAST-READ/READ
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DRAM

DRAM Overview

Types of DRAM Line-up

Clock-unsynchronized DRAM @FP DRAM (Fast Page mode) Legacy DRAM
@EDO DRAM (Extended Data Out) While larger and faster DRAM occupies a larger market share, we provide smaller DRAM, which is difficult to obtain in these days, on a long-term

Clock-synchronized DRAM @SDRAM (synchronous DRAM) stable basis. We provide not only standard products, which feature a wider range of operating temperatures and a smaller package, but also
@DDR-SDRAM (Double-Data-Rate SDRAM) customized products in accordance with requirements by customers.

@DDR2-SDRAM - ~ -~ ~
@®DDR3-SDRAM Standard Customized
Clock frequency
A 256M BGA assembly
800MHz (Small PKG)
128M Low power products
400MHz V
Low voltage product
L DRAM
egacy - Lager capacity 64M ﬁ (2.5V/2.0V/1.8V)
DDR-SDRAM Customized Product f id
5 roduct ror wiaer
200MHz 16M (Value added) temperatures
SDRAM (-40°C~+857C)
66MHz - EDO DRAM
50MHz
\/ FP DRAM 4M Wafer products
N
1990 1995 2000 2005 2010 Vear 5V/3.3V
S 0°C~70C ) L )

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

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

We provide chips (KGD) as a wafer in the quality the same as the PKG product, so that DRAM for SiP can achieve space- and cost-saving.
Although you usually find 2-sides pad array in a small-capacity SDRAM, we offer SDRAM of 1-side pad array, which is suitable for SiP.

Application Examples

@AV Electronics: LCD TV, DVD player, digital camera, etc. Standard product Product specifically designed for SiP
@IT Device: printer, hard disk drive, optical disk drive, etc. (2-sides pad) (1 pad)
@Car Electronics: car audio and navigation system

@Communication Device: router, FAX, etc.
This product is also used in many other applications. ﬁm{ﬁ.

SoC I—SDRAM conditions of the customer.(for

ADVANTEST memory tester)

1. Long wires from a chip 1. Wires are shorter, thus facilitating quick 2.SDRAM BIST-IP is provided. This
2. A large SoC chip operation. facilitates analysis by the BIST circuit.
3. No free space on a SoC chip 2. SDRAM interfaces can be integrated on 3.The chip traceability is guaranteed.
a single side, thus minimizing the SoC Lot No., wafer No., and position on the

chip size and simplifying the timing wafer are recorded.
designing. 4. Simulation models are provided.

3. Additional devices can be placed on the *Verilog (NC-Verilog/VerilogXL)
free space of a SoC chip. *IBIS model

Support Policy

1. We can provide a recommended test
program suitable for the usage
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DRAM

5V power supply DRAM 5V power supply DRAM
. . Density |Configuration| Refresh Cycle Supply | Density |Configuration Refresh Cycle Max. Access Time
MSMS514LJLILIL] Series  4Mbit (bi) | (wordxbit) | (cycles) Part Number Voltage(V)| (bit) | (wordxbity| Fart Number Feature (cycles/ms) (ns) Package
kS eL L Eerzs I, Al AE ez 1Mx4 1K MSM514400E/EL 1MX4 | MSM514400E/EL | Fast Page Mode | ,MSMST4400E:1024/16 60/70 2520800,
MSM5117 ri 16Mbit, 2K Refresh :
SMoTT7LIILL Series  16Mbit erres 512Kx8 1K MSM514800E/ESL 512Kx8 |MSM514800E/ESL| Fast Page Mode | iyt sotort; 1vags o3 60/70 2380,
MSM511816[ ][ ] Series 16Mbit, 1K Refresh 40504
4M 512 MSM514260E 4M MSM514260E | Fast Page Mode 512/8 60/70 44/40TSOP
Supply Voltage: 5.0V £ 10% 256KX16 512 MSM5416258B 256KX16 | MSM5416258B | High-speed EDO 512/16 28/30/35 40S0J
512 MSM514265E MSM514265E EDO 512/8 60/70 s S
4K MSM5116400F MSM5116400F 4096/64 60
Fast Page Mode
2K MSM5117400F MSM5117400F 2048/32 50/60 26/24504
4K MSM5116405F MSM5116405F 4096/64 60 26/24TSOP
AMx4 50+10% AMx4 EDO
2K MSM5117405F MSM5117405F 50/60
Quad CAS
2K MSM5117410D MSM5117410D | £ QU N8 2048/32 o sos0s
16M 2K MSM5117415D 16M MSM5117415D | Quad CAS EDO
2K MSM5117800F MSM5117800F | Fast Page Mode
2Mx8 2Mx8 2048/32 60 Z%BTSS%JP
2K MSM5117805F MSM5117805F EDO
4K MSM5116160F MSM5116160F 4096/64 60 42504
Fast Page Mode
1Mx16 1K MSM5118160F 1Mx16 | MSM5118160F 42504
1024/16 50/60 507441 S0P
1K MSM5118165F MSM5118165F EDO
3.3V power supply DRAM 3.3V power supply DRAM
. . Density |Configuration| Refresh Cycle Supply | Density |Configuration Refresh Cycle Max. Access Time
MSMS51VALILILIL] Serles  4Mbit (bit) | (wordxbity (cycles) Part Number Voltage(\V)| (bit) | (wordxbity| Pt Number Feature (cycles/ms) (ns) Package
MSM51V16[JJJ] Series 16Mbit, 4K Refresh TMx4 1K MSM51V4400E IMx4 | MSM51V4400E | Fast Page Mode 1024/16 70/100 | 26/20S0J, 26/20TSOP
MSM51V17 ] Series 16Mbit, 2K Refresh M 512KX8 1K MSM51V4800E 512KX8 | MSM51V4800E | Fast Page Mode 1024/16 70 28S0J
) ) 512 MSM54V16258B 4M MSM54V16258B 512/16
40/45/ 4 44/40TSOP
MSM51V1816L1L] Series  16Mbit, 1K Refresh 256KX16 512 MSM54V16258BSL 256Kx16 |MSM54V16258BSL EDO 512/64 0745/50 0S0J, 44/40TSO
MD51V65[]][]Series  64Mbit, 4K Refresh 512 MSM51V4265E MSM51V4265E 512/8 60/70 40S0J, 44/40TSOP
MD51V64 ] Series  64Mbit, 8K Refresh 4K MSM51V16400F MSM51V16400F 4096/64 60 26/24S0J
2K MSM51V17400F MSM51V17400F | Fast Page Mode 204832 26/24S04J, 26/24TSOP
Supply Voltage: 3.3 + 0.3 V s 2K MSM51V17400J alixa |_MSMS51V174004 26/24TSOP
4K MSM51V16405F MSM51V16405F 4096/64 50/60 26/24TSOP
2K MSM51V17405F MSM51V17405F EDO 204832 26/24S0J, 26/24TSOP
16M 2K MSM51V17405J ‘o MSM51V17405J 26/24TSOP
2K MSM51V17800F 33403 MSM51V17800F | Fast Page Mode
X X
2Mx8 2K MSM51V17805F 2MX8 )1 SM51v17805F EDO 2048/32 60 28TSOP
4K MSM51V16160F MSM51V16160F 4096/64
X6 1K MSM51V18160F 16 | MSM51V18160F Fast Page Mode 1024/16 50760 50/44TSOP
4K MSM51V16165F MSM51V16165F 00 4096/64 60
1K MSM51V18165F MSM51V18165F 1024/16 50/60 42S0J, 50/44TSOP
4K MD51V65400E MD51V65400E | Fast Page Mode 4096/64
16Mx4 8K MD51V64405E 16Mx4 | MD51V64405E 00 8192/64 50/60 32TSOP
64M 4K MD51V65405E sam MD51V65405E 4096/64
8Mx8 4K MD51V65805E 8Mx8 | MD51V65805E EDO 4096/64 50/60 32TSOP
4K MD51V65165E MD51V65165E 4096/64 50/60
X X
4Mx16 8K MD51V64165E AMX16 ) D5 1v64165E EDO 8192/64 60 50TSOP
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Synchronous DRAM

MSM56V 16800L[ ] Series
MSM56V 16160 Series
MD56V16160L] Series
MD56V62160L] Series
MD56V62320[] Series
MD56V72160 [] Series
MD56V82160 [ ] Series
MD56X62321 Series
MD58X62321 Series

16M, x8bit

16M, x16bit, TSOP Package
16M, x16bit, BGA Package
64M, x16bit

64M, x32bit

128M, x16bit

256M, x16bit

64M, x32bit, 1.8V

64M, x32bit, 1.8V.DDR

Synchronous DRAM

Supply | Density

Configuration

Refresh Cycle

Min. Cycle Time

Supply Voltage: 3.3 = 0.3V / 1.8 £ 0.15V

Density Configuration Refresh Cycle
(it) | (bankxwordxbit)|  (cycles) Part Number
2x1MX8 4K MSM56V16800F
4K MSM56V16160F
4K MSM56V16160J
16M
2X512KX16 4K MSM56V16160K*
4K MD56V16160F
4K MD56V16160J
4K MD56V62160E
4X1MX16
4K MD56V62162J
64M
4K MD56V62320E
4X512Kx32
4K MD56V62320K
128M 4X2MX16 4K MD56V72160B
256M AX4MX16 8K MD56V82160
4K MD56X62321*
64M 4X512Kx32
4K MD58X62321*

* Under development

Voltage(V)| (bit) | (bankxwordxbit) - art Number (cycles/ms) (ns) Package Notes
2x1Mx8 MSM56V16800F 4096/64 8/10 44TSOP
MSM56V16160F 8/10
MSM56V16160J 7/7.5/8/10 50TSOP
16M
2x512Kx16 | MSM56V16160K* 4096/64 6/7/7.5/8/10
MD56V16160F
8/10 60TFBGA
MD56V 161604
3.3+03
MD56V62160E 10 54TSOP/60TFBGA
AxXIMX16 4096/64
MD56V62162J 7/7.5/8/10 54TSOP
64M
MD56V62320E 8/10 90TFBGA
4X512KX32 4096/64
MD56V62320K 6/7/7.5/10 86TSOP
128M 4x2Mx16 MD56V72160B 4096/64 6 54TSOP
256M 4XAMX16 MD56V82160 8192/64 6 54TSOP
MD56X62321* 6/7/7.5/10 86TSOP
184015 | 64M | 4x512Kx32 4096/64
MD58X62321* 5/6 90TFBGA Double Data Rate

* Under development

Synchronous DRAM for SiP

MSM56V 16160 Series
MD56X62321 Series
MD58X62321 Series

16M, x16bit
64M, x32bit, 1.8V
64M, x32bit, 1.8V, DDR

Supply Voltage: 3.3 = 0.3V / 1.8 £ 0.15V

64 OKI SEMICONDUCTOR

Density Configuration Refresh Cycle
(bit) | (bankxwordxbit)| (cycles) Part Number
16M 2X512KX16 4K MSM56V16160J
4K MD56X62321*
64M 4X512Kx32
4K MD58X62321*

* Under development

SUNSTAR

Synchronous DRAM for SiP

Supply | Density Configuration Refresh Cycle Min. Cycle Time
Voltage(V)| (bit) | (bankxwordxbity|  Fart Number (cycles/ms) (ns) Notes
33+03 | 16M 2x512Kx16 | MSM56V16160J 4096/64 7.5/8/10
MD56X62321* 6/7/7.5/10
184015 | 64M 4X512KX32 4096/32
MD58X62321* 5/6 Double Data Rate

* Under development
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Display LSI

Display LSI Overview

Product Overview Product Line-up
Display LSl is used in a variety of applications, such as large TV, PC monitor, electronic dictionary, calculator, vehicle odotrip meter, Small-medium TFT-LCD driver
industrial machinery monitor. Each application employs a different display panel technology. We respond to your requirements by @Small-medium TFT-LCD source driver : ML986[ ] Series
offering wide selection of products, such as large TFT-LCD, small TFT-LCD, organic EL, and Vacuum Fluorescent Display (VFD).

LCD driver

@Common/Segment driver for matrix LCD : ML946[] Series

@Controller driver for graphic LCD : ML90L L] Series

@Controller driver for character LCD : MLO0[ ][] Series

@Controller driver for low Duty LCD : ML947[] Series
Product Line-u .

P VFD driver
@Large TFT-LCD driver @Anode/Grid driver for VFD : ML92[ ][] Series
@®Small-medium TFT-LCD driver @Controller driver for character VFD : ML92[ ][] Series
@LCD driver (o) ic EL dri
OVFD driver .Egatn:lc dri rflver ic EL ML93[ ][] Seri
ontroller driver for organic : eries

@Organic EL driver &
@Car Clock driver Car Clock driver

@Car Clock driver : ML9298 (VFD), ML9098 (LCD)
Application Examples Application Examples in a Car

\ We respond to requirements for every in-vehicle display to be used in Car Clock, meter panel, etc.
[ Display LSI
Meter

ML9058/59 (LCD: STN)
ML947[] (LCD: STN)

-
MLO2[ ] (VFD)
3|_agr2§8I (o\/?:lg) ML9O3[ ] (Organic EL)
oo T ML9860 (TFT source

(large TFT) ML9098 (LCD:STN) ( urce)

Notebook PC %
(Small-medium TFT)

-

Navi Center Panel
ML9860 (TFT source)

_
s
Climate
ML947(] (LCD: TN)
MLO2[ 1] (VFD)

AV Component )
(VFD driver) \ MLO3[ ][] (Organic EL)

Car Audio
MLO2[ 1] (VFD)
ML9O3[ ][] (Organic EL)

Copy Machine for Business
(LCD driver)

POS Cashier
(VFD driver)

FAX Phone
(LCD driver)
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Large TFT-LCD Driver Overview

Product Overview

Example of Final Products

We offer wide selection of display driver ICs for large TFT LCD on LCD TVs, notebook PCs, and monitors. These ICs are used in a

variety of markets.

We offer a section of TFT drivers. Because this product is often customized, contact us for more information on customization.

LCD TV Notebook PC Monitor
Large TFT-LCD Driver Large TFT-LCD Driver
) ) ) . Gradation Number of (*1) Logic voltage LCD voltage
Function overview Function overview (bit) outputs I/F ) ) Package
384~420 12
6bit 480~516 CMOS 135 TCP
Source Driver Source Driver 8bit 576~645 RSDS 2.3~3.6 1 6-5 COF
10bit 684~720 mini-LVDS 18'5 COG
864~960 '
*1: The number of outputs corresponds to a typical value.
1 -
Function overview Function overview Output level sz]tgirtsof( ) I/F Loglc(\\;gltage LCD(\\/;))Itage Package
200~270 40 TCP
Gate Driver Gate Driver 2Value, others ~300 CMOS 2.3~3.6V 43 COF
~400 45 COG

68 OKI SEMICONDUCTOR

SUNSTAR

*1: The number of outputs corresponds to a typical value.
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Small-medium TFT-LCD source driver

Small-medium TFT-LCD source driver

. Logic Supply LCD Operating -
Description Part Number Part Number Feature Package Voltage(V) | Voltage(V) [Temperature(C) Driver Outputs I/F
. TFT LCD source driver .
TFT-LCD driver ML9860 ML9860 (480outputs) Au bump chip| 2.1~3.6 | 10.0~14.6| -40 ~ 95 480 RSDS
LCD driver Common/Segment driver for matrix LCD Common/Segment driver for matrix LCD
. Logic Supply LCD Operating . .
Description Part Number Part Number Feature Package Voltage(V) | Voltage(V) Temperature(C) Driver Outputs Duty Ratio
LCD dot-matrix common | Au bump chip - - -
. ML9460 ML9460 driver (240outputs) TCP(TBD) 2.5~55 43(Max) | -30~+75 common 240 1/240
LCD ariver LCD dot-matrix segment Au bump chip
ML9461B ML9461B driver (320outputs) TCP(TBD) 2.5~55 2.6~5.5 -30~+75 segment 320 ~1/240
Controller driver for graphic LCD Controller driver for graphic LCD
I Logic Supply LCD Operating | Driver Outputs | Driver Outputs .
Description Part Number Part Number Feature Package Voltage(V) | Voltage(V) Temperaturs(C)|  (common) (segment) Duty Ratio
ML9058 ML9058 LCD driver with built-in RAM Au bump chip| 3.7~5.5 6~18 -40~+85 65 132 1/65
ML9059 MLoosg | forLCD dot-matrixdisplay | p . p o chip| 37~55 | 6~18 | -40~+85 49 132 1/49
LCD controller driver
ML9092-01 ML9092-01 . . 56
LCD driver with key scanner
VTR LR and RAM 100TQFP | 4.5~55 | 45~16.5 | -40~+85 10 1/8,1/9, 1/10
ML9092-03 ML9092-03 60
ML9092-04 ML9092-04
Controller driver for character LCD Controller driver for character LCD
_— Logic Supply LCD Operating |Display Type | General- | Custom .. .
Description Part Number Part Number Feature Package Voltage(V) | Voltage(V) |Temperatue(C)| (Character) |Purpose Code| Code No. of Digits | Duty Ratio
LCD Au bump 20 Characters
LCD controller driver ML9042-xx ML9042-xx controller . 2.7~55 2.7~55 |-40~+85 5%x8dots |01, 11, 21| Available . 1/9, 1/17
. chip X2 lines
/driver
Controller driver for low Duty LCD Controller driver for low Duty LCD
. Logic Supply LCD Operating - .
Description Part Number Part Number Feature Package Voltage(V) | Voltage(V) Temperature(C) Max. No. of Driving Segments Duty Ratio
ML9470-11 ML9470-11 . . .
ML9470-12 ML9470-12 160-dot LCD driver 100QFP 3.0~5.5 3.0~55 | -40~+105 80 (static), 160 (1/2duty) Static, 1/2
ML9471 ML9471 400-dot LCD driver | 100TQFP | 3.0~55 | 3.0~55 |-40~+105| 240 (1/3duty), 820 (17dduty), 1, /53 4 /4 45
) 400 (1/5duty)
LCD controller driver
ML9472 ML9472 120-dot LCD driver 80QFP 3.0~5.5 3.0~5.5 | -40~+105 60 (static), 120 (1/2duty) Static, 1/2
ML9473 ML9473 300-dot LCD driver | 80TQFP | 3.0~55 | 3.0~55 |-40~+105| 18001/ 33%‘(‘)“(’} /25‘(‘,?]:;)/ Aduty), /3 174,175
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VFD driver

Anode/Grid driver for VFD

Anode/Grid driver for VFD

2010 SHORT FORM CATALOG 73

Description Part Number Part Number Feature Package @n ozyg/eg rid) Driver Outputs Displa%lv\)/oltage
ML9270-xx ML9270-xx 33-bit VFD grid/anode driver 44QFP Anode/Grid 33 8~18
VFD driver ML9271 ML9271 48-bit VFD grid/anode driver 64QFP Anode/Grid 48 8~18
ML9272 ML9272 40-bit VFD grid/anode driver 60SSOP Anode/Grid 40 10~65
Controller driver for character VFD Controller driver for character VFD
— General- e
Description Part Number Part Number Feature Package Purpose Code Custom Code No. of Digit
5X7-dot characterx16-digit VFD 64QFP, . - .
. ML9208-xx ML9208-xx controller/driver 64SSOP 01 Available 1~16 charactersX1 line
VFD controller driver 16-Segment X 1~16-digit VFD
ML9209-xx ML9209-xx controller/driver 44QFP 01 Available 1~16 charactersX1 line
Organic EL driver Controller driver for organic EL Controller driver for organic EL
_— Driver Outputs | Driver Outputs| Panel Supply | Logic Supply| Operating Internal
Description Part Number Part Number Feature Package (anode) | (cathode) | Voltage(V) | Voltage(V) [Temperature('C)|Memory(RAM)
OEL controller/driver Au bump chip - - - .| 5,928bit
. . ML9351 ML9351 (156 (52RGB) X 38dots) TCP 156 38 12~20 27~3.3 |-40~+125(Tj) (156%38)
Organic EL controller driver OEL controller/driver 33,792bit
ML9353A ML9353A (132 X B4dots) Au bump chip, TCP 132 64 10~24 5.0+£0.5 -40~+125(Tj) (132x64x4)
Anode/Cathode driver for organic EL Anode/Cathode driver for organic EL
.- Driver Outputs | Driver Outputs| Panel Supply | Logic Supply| Operating Internal
anode cathode oltage oltage emperature emory
Description Part Number Part Number Feature Package (anode) (cathode) | Vol ) | Vol V) T C)|M (RAM)
ML9362A ML9362A 86RGB output Au bump chip, TCP | 258 - 8~20 | 27~55 |-40~+125(Tj)| -
. . OEL anode driver
Organic EL driver E—— 64 output
ML9372A ML9372A OEL cathode driver Au bump chip, TCP - 64 8~20 2.7~55 |-40~+125(Tj) - 5
Segment driver for organic EL Segment driver for organic EL
_— Driver Outputs| Driver Outputs| Panel Supply | Logic Supply| Operating Internal
Description Part Number P bTleres Feature Package (anode) (cathode) | Voltage(V) | Voltage(V) [Temperature(‘C)|Memory(RAM)
. . . Au bump chip, - - - . _
Organic EL driver ML9380A ML9380A 96 output OEL driver Bare chip, TCP 96 1 8~20 3.3~5.5 -40~125(Tj)
Car Clock driver Car Clock driver
L . Display |Logic Supply| Operating Supply A
Description Part Number Part Number Feature Package | Display Duty Voltage(V) | Voltage(V) |Temperature(C)|Current(Max.) No. of Digit
1/2 duty VFD - - 4digitsX1line
Car olock ML9298 ML9298 digital clock, 12H 32SSOP 1/2 4.0~18 No need -40~+85 0.6mA and col.
Static, 1/2 duty LCD . - - - 4digitsX1line
ML9098 ML9098 clock, 12H, 24H 48TQFP Static, 1/2 3.0~5.5 3.0~5.5 -40~+105 0.6mA and col, AM, PM
72 OKI SEMICONDUCTOR SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss200163.com
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Car communication LSI
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FM multiplexing demodulate LSI

FM multiplexing demodulate LSI

_— Supply Operating Supply
Description Part Number Part Number Feature Package Voltage(V) |Temperature(C)| Current(Max)
FM multiplexing demodulate LSI for VICS(DARC), built-in BPF & frame memory
MSM9564 MSM9564 Supported VICS descrambler, Frames A, B, C 44QFP 45~55V | -40~+85C 34mA
and the reception of VICS and D-GPS simultaneously
FM multiplexing demodulate LSI for VICS(DARC), built-in BPF & frame memory N
FM multiplexing demodulate for VICS MSM9565 MSM9565 Supported VICS descrambler, Frames A, B, C 44QFP 3.0~3.6V | -40~+85C 28mA
and the reception of VICS and D-GPS simultaneously
FM multiplexing demodulate LSI for VICS(DARC), built-in BPF & frame memory
ML9574 ML9574 Supported VICS descrambler, Frames A, B, C and 16 bits bus 64TQF 3.0~3.6V -40~+85C 35mA
. Operating Supply Supply Operating
Description Part Number Part Number Feature Package Frequency Voltage(V) Current(Max)| Temperature(C)
DSRC Transceiver ML9636 ML9636 DSRC Transceiver (ARIB STD-T75) 48WQFN 5.8GHz band 1.6V typ. 3.3V typ. | 115mA max | -30~+85C

SUNSTAR
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MEMS Acceleration Sensor Overview

Product Overview

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

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

MEMS Technology

-Formation of 3 dimensional structure
-Smaller movable parts

LSI Technology
*Flash microcontroller
-Sensor ASIC

@Has a built-in flash microcontroller.
Thus, application programs
can be installed.

Support
*Application development support
-Application software production

@®We help you to create a motion application.

Features

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

Mobile device
-Screen rotation

HTilt detection

> Input device

OKI EMotion detection *Motion input
@ 8953A
-01A —=
80714
e,

Portable device
*HDD drop protection

SUNSTAR
76  OKI SEMICONDUCTOR

Applied Circuit

MEMS Acceleration Sensor
BMExample of 12C mode

VooD
Vopa
0luF
& dgnd
[ 3 s avdd
—01uF
yI, & agnd
— 001uF P
O i
Voo . regout
4T UF oluF e
30kQ - o 12c_mode
resetn
ad 43
;f;_, SuF 77"7—E test0
test1

dvdd  ML8953A

sdi_sda
sdo
sclk_scl

SCs

Vooo

<
IM%E

HOST

SDA

SLAVE1

SCL

SLAVED

Product features of ML8953A

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

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

@Built-in intelligent functions
1) A roll angle and pitch angle can be output.
2) The preciseness is improved by average value output.
3) In the auto measurement mode, a drop and shock can be
automatically detected, and then notified to the host.
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MEMS Acceleration Sensor MEMS Acceleration Sensor
Description Part Number Part Number Feature Package Aché?éfgti o Supply Voltage(V) | Output Type Terggggtyre R ;g;stz;ﬁtce Terggeer;atﬂ?eg(t)
. . 3-Axis Accelerometer .
3-Axis Accelerometer Equipped ML8953A ML8953A |Equipped with C-TQFN18|  +3g  (Analogue:25~36|  SPI, Built-in 5000g -20~+70
with Flash Microcontroller Flash Microcontroller Digital : 1.74~3.6 12C
= =
NSTAR http: .rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.coM
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Optical Component

Optical Component Overview

Product Overview Product Line-up
We offer optical modules and ICs to deliver high-quality optical transmission. We offer wide selection of products ranging from 10G to an advanced level of 40G/100G as
a package in accordance with applications.

@®Based on advanced compound semiconductor technology, we offer more reliable, faster, higher-performance products.
@®We offer products ranging from slower optical communication to faster optical communication such as 40G and 100G.
@ We offer wide selection of products ranging from those for shorter branch lines to those for longer trunk lines.

Laser module with built-in EA modulator OL519 [] Series

We offer products suitable for operational speed ranging from 10G to an advance level of 40G. OL515 [] Ser!es
\We offer products in different packages suitable for the application, such as one with built-in driver IC and XMD-TOSA. OL517 [] Series )

GaAs
- . OF 32 ][] Series
@ @ Photodiode/TIA module OF 36 [1[] Series
We offer 2 types of photo diode: PINPD and APD. OD92 [ ] Series
@ \We offer the products as a package in accordance with applications, such as SMT and XMD-ROSA. 0OD86 [ [ ] Series )
. .. . KGL41 [15 Series
PIN-PD/APD Driver IC for driving an optical modulator KGL41 [16 Series
- GaAs Amp We offer products suitable for operational speed ranging from 10G to an advance level of 40G. KGL81 [ 15 Series

DFB-LD We offer wide selection of products, such as those for driving an MZ modulator and those for driving a direct modulating laser. KGA82[ 5 Seriesj
APD . s
Receiving IC KGA41[]3 Series

0
<
<
<

High output and high extinction ratio High sensitivity Superior driving ability T - d lif iabl . lif t !
Wider range of operating temperatures Low noise Small-size, low power rans-impedance amplitier, variable gain amplitier, eic. KGL41[]2 Series
\We offer wide selection of high-sensitivity and linearity products. )
C InP crystal-growth technology ) ( GaAs, InP HEMT technology )
The list shows only the typical products of optical components.
Market for Optical Communication Applications Applied Block Diagram
Optical communication network Distance Application Product i i ; . .
Metro Core : - Variable gain amplifier Trans-impedance amplifier @®Product features of OF32[ ][] Series
5 g gl &9 High sensitivity: -28dBm (OF3242N)
\‘ Terrestrial / Submarine 5 g ‘B‘ & @Product features of KGL41[]2 Series @Product features of KGL41[ 3 Series High linearity: (OF3248N)
: DWDM Z < o | 'C_) Wide gain variable range (KGL4142KD) High sensitivity: -21dBm (KGA4153) @Product features of OD92[ [ ] Series
’_\’ 80km = E 8 Low power 0.3W (KGL4152KD) High linearity: AGC (KGA4193) attached High sensitivity: -20dBm (OD9245N)
: LineCard ) © [ !
; 300PinMSA 2 e
Metro Core ; 2 .
: o Transmitter ;- . .
; ; y : Optical Signal
S~ & : <o = pemux | || AGC/ ;
‘ 40km | Sonet . OB i~ | POST [{ TIA m 1 }
; - - a j;WIth CDR : Amp.
: LineCard .% Y 23 : ; ‘
Metro Access &~ 300PinMSA m 8 22 | Monitor
V4 = [a) » | /Alarms
P d : - o> : :
B ; | ! Lo
10km 10GE — ’ soopin{F MUX with| | oo LD/ :I:BE'_’
. ;Berg il CMU | | Modulator|:
IP Network : RS | Meghray ] Rocsiver \ r
XENPAK eceiver
X2 Yo : :
XFP — . . Block diagram of 300pin MSA .
g : SFP+ Optical modulator driver Sender optical module £
8 2km 8
§ : @Product features of KGX41[[15 Series @Product features of OL517[] Series g
3 Small/Low power: 4mm sq./0.45W (KGX5115) High extinction ratio: 10dB 38

. . — Suitable for driving an EA modulator or direct modulating LD
@Product features of KGL41[ 16 Series
Optical communication IC ~ Optical module High output amplitude: 6Vpp - 7Vpp
Suitable for driving an MZ modulator

PON
Access
Networking
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Optical module 40G EML Modules

Laser/Optical modulator module

40G EML Modules

o
=
=3
=
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=}
3
=1
=}
S
@
=

o Transmission L Optical Transmission| _Operating
Description Part Number Part Number SaEas Application| Wavelength |Output Power | Distance | Temperature Package Notes Status
pee (Min.) (Max.) Range (°C)
OL5157M OL5157M | 40Gbps | OC-768 |1530~1565nm| 50Bm (CW)| 2Km | O~75 | /PmVZomectoh o, ecmpp | mp
7pin- GPPO
40G EML Modules OL5158M OL5158M 40Gbps 0OC-768 |1530~1565nm| 5dBm (CW) 2Km 0~75 connector, SMF w/ TEC,mPD MP
OL5191M OL5191M 40Gbps 0OC-768 |1530~1565nm| 1dBm (mod) 2Km -5~75 XLMD MSA w/ Driver ES
40G EA Modules 40G EA Modules
. Transmission o DC Loss |DC Extinction [Bandwidth| Operating
Description Part Number Part Number Speed Application (Max.) Ratio(Min.) (Min.) Tﬁg},‘;ir?lé’f Package Notes Status
OMS5653C-308 OMS5653C-30B | 40Gbps | OC-768 9dB 17dB | 30GHz | 0~70 | TMVSOMMECN| reg o chip | ES
40G EA Modules Optical 5Pin-V connector, |TEC, L [arizati
OMS5642W-30B OM5642W-30B | 40Gbps | pord 10dB 17dB | 30GHz | 0~70 TOME T sensiivity | ES
10G EML Modules 10G EML Modules
Transmission Optical Transmission| Operating
Description Part Number Part Number e Application| Wavelength |Output Power | Distance | Temperature Package Notes Status
pee (Min.) (Max.) Range (°C)
OL5170M OLS170M | 10Gbps | O5ipr |1530~1565nm| (oot | 40Km | 0~75 | XMD-TOSA | w/TECMPD | MP
10G EML Modules 0C-192 0dB TOSA-pigtailed
N N m - -pigtailed,
OL5172M OL5172M | 10Gbps | 350,11 msay 1530~1565nm | (,ueraoe) | 40Km 0~75 w/ FPC w/ TECmPD | MP
Coaxial DFB Laser Coaxial DFB Laser
Transmission Optical Transmission| Operating
Description Part Number Part Number i Application| Wavelength |Output Power | Distance | Temperature Package Notes Status
pee (Min.) (Max.) Range (°C)
OL345[ L2 OL345[IL2 | 25Gbps | OC-48 |1263~1360nm| (09" | 40Km | 0~70  Coaxial w/ SMF|  w/mPD MP
Coaxial DFB Laser 0dBm
OL545[L-2 OL545[L-2 2.5Gbps 0C-48 |1500~1580nm (average) 40Km 0~85 Coaxial w/ SMF w/ mPD MP
Optical Service Channel Laser Optical Service Channel Laser
o Optical Operating
Description Part Number Part Number U TS0 Application Wavelength Output Power | LD type | Temperature Package Notes Status
Speed (Typ.) (Min.) Range (°C)
OL545[L-A OL545[ JL-A 155Mbps |supervisory channel| 1510nm 2mW(CW) DFB 0~70 Coaxial w/ SMF w/ mPD MP
OL535[]L-3-A10 OL535[JL-3-A10| 155Mbps |supervisory channel| 1510nm | 3mW(CW) DFB 0~70 Coaxial w/ SMF w/ mPD MP
OL645[ L-A OL645[ IL-A 155Mbps |supervisory channel| 1630nm 2mW(CW) DFB 0~70 Coaxial w/ SMF w/ mPD MP
Ootical Service Channel Laser OL6492N-A OL6492N-A 155Mbps |supervisory channel| 1625nm TmW(CW) FP 0~65 Coaxial w/ SMF w/ mPD MP
P OL4109L-5 OL4109L-5 155Mbps |supervisory channel| 1480nm 5mW(CW) DFB -5~70 Butterfly w/ TEC,mPD MP
OL5109L-5A OL5109L-5A | 155Mbps [supervisory channel| 1510nm 5mW(CW) DFB -5~70 Butterfly w/ TEC,mPD MP
OL6109L-5A OL6109L-5A | 155Mbps |supervisory channel| 1625nm 5mW(CW) DFB -5~70 Butterfly w/ TEC,mPD MP
OL6109L-5B OL6109L-5B 155Mbps |supervisory channel| 1650nm 5mW(CW) DFB -5~70 Butterfly w/ TEC,mPD MP
High Output Pulse Laser High Output Pulse Laser
; Operating
. ... _|Wavelength|Pulse Optical
Description Part Number Part Number Application (Typ) |Output Power LD type 'I;?g:]%%razyg? Package TEC Notes Status
OL3204N-100-P20 OL3204N-100-P20 OTDR | 1310nm 100mw FP -20~65 | DIL w/ SMF Cooled - MP
0OL5204N-100-P20 OL5204N-100-P20 OTDR | 1550nm 100mwW FP -20~65 | DIL w/ SMF Cooled - MP
OL5206N-120-P20 OL5206N-120-P20 OTDR | 1550nm 120mwW FP 10~40 |DIL w/ SMF Uncooled — MP
OL6204N-30-AP10 OL6204N-30-AP10 | OTDR | 1625nm 30mw FP -20~65 | DIL w/ SMF Cooled — MP
High Output Pulse Laser OL6204N-80-AP10 OL6204N-80-AP10 | OTDR | 1625nm 80mw FP -20~65 | DIL w/ SMF Cooled - MP
OL6204N-100-AP10 OL6204N-100-AP10 | OTDR | 1625nm 100mwW FP -20~65 | DIL w/ SMF Cooled - MP
OL6206N-100-AP15 OL6206N-100-AP15 | OTDR | 1625nm 100mwW FP 10~40 |DIL w/ SMF Uncooled — MP
OL399N-150-P20 OL399N-150-P20 OTDR | 1300nm 150mwW FP -20~60 |Coaxial w/ MMF| Uncooled MMF MP
OL495N-80-P20-W90 OL495N-80-P20-W90 | OTDR | 1490nm 80mwW FP -20~60 |Coaxial w/ SMF Uncooled — MP
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Optical module 10G APD 10G APD
- Transmission N Sensitivity Overload |._1rans Operating
Photoreceptor module Description Part Number Part Number Speed Application (Typ) (Typ) |m;()_|q)c(jgr)1ce ngr?geégtg;e Package Notes Status
OF3241N OF3241N | 10Gbps | OC-192 -27dBm -5dBm 4KQ | -20~85 17piS“,\',|"ﬁSA’ - MP
OF3242N-MS OF3242N-MS | 10Gbps | OC-192 | -27.5dBm -5dBm 14KQ | -20~85 179‘8",\',"‘{_13”" - MP
10G APD 0.2KQ~ 17pin-MSA
OF3249N-MS OF3249N-MS | 10Gbps | OC-192 -27dBm -3dBm 0K -20~85 pg‘,\‘,IF g TIA w/AGC MP
OF3647R OF3647R | 10Gbps 0(?(';3)2 -27.5dBm -3dBm 12kQ | -5~85 XMD-ROSA - MP
el P Trans Operating
_— Transmission s Sensitivity Overload |.
Description Part Number Part Number Speed Application T/p) o)) |m;()_?;i:r)1ce ng#:é%tg;e Package Notes Status
OD9245N-MS OD9245N-MS | 10Gbps | OC-192 | -19.5dBm +2dBm | 14KQ | -10~85 17"‘3“#3’* - MP
10G PIN-PD OD9249N OD9249N | 10Gbps | OC-192 | -19.0dBm +3dBm 0'72(’)(}?(; -20~85 17piS",\'A",’_13A' TIA w/AGC MP
OD8647R OD8647R | 10Gbps o(c):(-glg)z -20.0dBm +2dBm 12kQ | -5~85 XMD-ROSA - MP
I Transmission - Sensitivity Overload |Sensitivity| -Operating
Description Part Number Part Number Speed Application (Typ) (Typ) (Typ) ng#:é%tg;e Package Notes Status
0C-3 . :
OF35008 OF3500B | 155Mbps | supenvisory | -47.50Bm | -5dBm | 0.85 A/W| -40~85 Coaxal | different PIN | wp
channel w. assignment
1M AP OF35078 OF3507B | 155Mb e 47,548 5dBm  |0.85 A/W| -40~85 Coaxial different PIN |\
S ps sucphearnvnlsgolry e m ->abBm : B w/SMF assignment
SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss200163.com
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Optical Component

Optical communication IC

10G Mach-zehnder Modulator Drivers 10G Mach-zehnder Modulator Drivers

OKI SEMICONDUCTOR

SUNSTAR

. . i . Operating | Operating Circuit Output . .
. Transmission| Typical L Rise/Fall Cross Point RoHS
Optlcal modulator driver IC Description Part Number Part Number Speed | Application Tem?%.;xture \/(z_?_l;g.g)e (z_llj_;rsgt AT%I(I;‘.J)de Time (Typ.) Typ) Package Complance
KGL4146 KGL4146 | 11.3Gbps| OC-192 Tx| 0~85 | -5.2/+5V |110/180mA|  6.0Vpp 23ps | 401060% | (ooWar T | Yes
10G Mach-zehnder Modulator Drivers KGL4166 KGL4166 11.3Gbps | OC-192 Tx | -5~85 -5.2/+6V |110/280mA 8.0Vpp 23ps 45 to 55% 1g%p;]5(;:nfm Yes
- 3.5Vpp 24pin QFN
KGL4186KD KGL4186KD | 11.3Gbps | OC-192 Tx| -5~85 | +3.3/+5V [115/110mA (7.0Vpp Diff.) 31ps 40 to 60% 4mm sq. Yes
10G EA Modulator Drivers 10G EA Modulator Drivers
el . Operating | Operating Circuit Output . .
- Transmission| Typical L Rise/Fall Cross Point RoHS
Description Part Number Part Number | “gpeed | Application Tem?%?ture \/((-?-I;g_g)e %’-;,rg_r;t An(q-?}l,':)l,j)de Time (Typ.) (Typ.) Package  ioompiance
KGA4145 KGA4145 | 11.1Gps | OC-192 Tx| -5~90 18 XD1'93 mm | Yes
5.2V 220mA 2.7Vpp 21ps 35 to 80% 2 4pin 'QFN
KGL4145KW KGL4145KW | 11.3Gps | OC-192 Tx| 0~85 (4mm Sq.) Yes
* Die
KGA4195 KGA4195 11.3Gps | OC-192 Tx| -5~90 | +3.3v (*1) 9 *q Yes
10G EA Modulator Drivers +3.3/ 90/120mA ((:2; 26Vep 2*2; 27ps 35 to 80% 1274)( 1'5:;:1
KGL4195KD KGL4195KD | 11.3Gps | OC-192 Tx| 40~95 | +5v (-2) |90/160mALS) 2.7Vpp CdmmSa) | Yes
* Die
KGA5115 KGA5115 11.3Gps | OC-192 Tx| -5~90 | +3.3Vv (‘1) 50/80mA (*1) 17 X114 mm | Yes
33/ lso/omac)  23VPP 28ps 351080% 5 0in QFN
KGL5115KD KGL5115KD | 11.3Gps | OC-192 Tx | -40~95 +5V (2) m ( 4’r)nm Sa.) Yes
*1 Output AC Couple, *2 Output DC Couple
10G Direct Modulate Laser Drivers 10G Direct Modulate Laser Drivers
ieci : Operating | Operating Power Modulation . .
o Transmission| Typical Sl Bias Current Rise/Fall RoHS
Description Part Number Part Number Speed | Application Tem%%:;lture V(%)J)Eg.g)e Dlsﬁ)?st)lon (z_tlggg.r;t (Typ.) Time (Typ.) Package Compliance
KGA4185 KGA4185 11.3Gps | OC-192 Tx| -5~90 | +3.3v (*1) 20 to 1.7 XD1|.e2 mm Yes
+3.3/ 0.65W 80mApp 2 to 85mA 27ps 24pin QFN
KGL4185KD KGL4185KD | 11.3Gps | OC-192 Tx | -40~95 +5V (2) (@50Q) Diff.) ( 4?nm Sq.) Yes
10G Direct Modulate Laser Drivers Di -
KGA4155 KGA4155 | 11.3Gps | OC-192 Tx| -40~85 25 to 17X 12 mm | Yes
+3.3 0.4W 100mApp | 2 to 85mA 27ps '24 = .QFN
KGL4155KD KGL4155KD | 11.3Gps | OC-192 Tx| -5~85 (@10Q Diff.) P Yes
(4mm Sq.)
*1 Qutput AC Couple, *2 Output DC Couple
25G EA Modulator Drivers 25G EA Modulator Drivers
. Transmission| Typical |.Operating | Operating | Power Output Rise/Fall | Cross Point RoHS
Description Part Number Part Number Speed | Application Tem?%?ture v((':'l;?).g)e DIS(_Srlygt)lon AT'IPsI/I;tJl.])de e ) (Typ) Package Compliance
KGA8105 KGA8105 25.8Gps 100GbE -5~90 -5.2v 1.25W 2.5Vpp 12ps 35 to 75% 1.7 XD;eme Yes
25G EA Modulator Drivers é4 in 6FN
KGL8105KW KGL8105KW | 25.8Gps | 100GbE -5~90 -5.2V 1.25W 2.5Vpp TBD 35 to 75% ( 4?nm Sq.) Yes
g g
40G EA Modulator Drivers 40G EA Modulator Drivers
. Transmission| Typical |.Operating | Operating _Power Output Rise/Fall | Cross Point RoHS
Part N S |Te \ Volt D t Amplitud ' .
Description Part Number art Number Speed | Application em?%? ure (9ry?).g)e |s(_s|_|$;)|on T‘Fylp l.l) e | Time (Typ) (Typ) Package Compliance
40G EA Modulator Drivers KGA8205 KGA8205 43 Gps | OC-768 Tx| -5~75 -5.2V 1.1W 2.5Vpp 7.5ps 35 to 70% Die Yes
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Optical communication IC

10G Transimpedance Amplifier

10G Transimpedance Amplifier

. — i . Operating | Operating Power Trans e Frequency
. Transmission| Typical par ] n Sensitivity : RoHS
Optlcal modulator receiving IC Description Part Number Part Number | "0 04| Application Tem?%z)ature \/(c_i]‘t,g%e DIS(%_I)[I)pa.t)IOr‘I mﬁg?g.r)\ce (Typ) Ba(r}l_c:lv;!;ith Package | ionce
0.56k Q Die
KGA4133 KGA4133 | 12.5Gbps| OC-192 Rx| 0~85 | +33/2V | 0.2W (Single) | 2050Bm | >10GHz |46 x5 mm | Yes
KGA4153 KGA4153 | 11.3Gps OC-192Rx| 10~90 | +33V | 02W | (415 | 2150Bm | 10GHz | {o0x0smm | Yes
10G Transimpedance Amplifier KGA4163 KGA4163 11.3Gps | OC-192 Rx| -10~90 +3.3V 0.2w 1('3:%_? -20.5dBm 11GHz 1.09 XDIC?.B mm Yes
0.84k Q Die
KGA4183 KGA4183 | 11.3Gps | OC-192 Rx| -10~00 | +33V | 0.17W @ity | -185dBm | 95GHZ 099 x 0.8 mm| YeS
KGA4193 KGA4193 | 11.3Gps OC-192Rx| -10~00 | +33v | 028w | 02~8€ | 2isdBm | 9GHz | 15x 0% mm | Yes
10G Automatic Gain Control Amplifier 10G Automatic Gain Control Amplifier
i ; Operating | Operating Power ; L Input
o Transmission| Typical PRt Maximum Minimum pragh RoHS
Description Part Number Part Number Seeel | e e Tem?%?ture V((_}I;g:g)e Dlsisflygt)lon CETEE) | CETIET) Se(r}Syllt)l.\;lty Package Compliance
KGL4142KD KGL4142KD | 11.3Gps | OC-192 Rx| 5~85 |  +5V 0.6W 2808 | -10dBm | 10mVpp | Cgen RN | Yes
10G Automatic Gain Control Amplifier 240in QFN
KGL4152KD KGL4152KD | 11.3Gps | OC-192 Rx| -5~85 +3.3V 0.3wW 28dB 0dBm 10mVpp ( 4?r1m Sq.) Yes
Optical communication IC Wideband Amplifier Wideband Amplifier
. Operating | Operating Power : Satulated Output
. . pe o Frequency| Typical L owet Small Signal - Output RoHS
Wideband Ampl ifier IC Description Part Number Part Number |p 0 dwidth Application Tem:)‘%?ture V(c_;_l\t:f)e D'S(-Sr'fgt)'on Gain(Typ.) An("%gl.’)de Power(Typ.) Package Compliance
KGA4117N KGA4117N 15GHz | OC-192 Rx| 0~75 Die Yes
-5.2v 0.7W 15dB 1Vpp - 320in QFP
Wideband Amplifier KGL4117H KGL4117H 15GHz | OC-192 Rx| 0~85 P Yes
(7mm Sq.)
KGA8011 KGA8011 | >40GHz | OC-768 Tx| 0~75 | +33V | 0.36W 14.0dB — 140Bm |3 16 5\ aomm | Y€S
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LS| Packages

Package type

Type Package Type Package Symbol Pin Count Type Package Type Package Symbol Pin Count
. LFBGA 48, 84, 144, 176, 224
Insertion Type Shrink DIP — RB 64 LA LS
Only ATF foundry TFBGA 48, 60, 64, 70, 90, 120, 132, 176, 208

W-CSP .

SOP MA GS, MS | 16, 24, 44 Surface Mount Type Custom Design

(Wafer-level CSP)

CcoB .

SSOP MB GS, MS | 30, 32, 64, 70 Custom Design

(Chip On Board)

TSOP (Type 1) 32, 48, 56
TA TS TCP
TSOP (Type 11) 26/20, 26/24, 32, 44/40, 44, 50/44, 50, 70 )
(Tape Carrier Package)
TSSOP TD 16, 56
. Packege for LCD Drivers
Surface Mount Type Special Package
Examples
QFP GA GS | 44, 56, 64, 80, 100, 128, 160, 208 (Examples) COF
(Chip On Film)
LQFP TC GS 144, 176, 216 Ceramic QFN — Package for Sensors
TQFP TB TS 44, 48, 64, 80, 100, 120, 128
VQFN 32
WQFN 12, 16, 20, 24, 28, 32, 36, 40, 48, 52, 56, 64
WSON — 8,10
SUNSTAR http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss200163.com 2010 SHORT EORM CATALOG 91
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Package size

Shrink DIP

SOP

SSOP
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LS| Packages

Package size
TSOP (Type II) TSOP (Type II)
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LS| Packages

Package size
QFP QFP
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Package size
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Package size
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List of the products

Small-size board with a CCD camera 49 MD56V1B6160F oo 65 ML22724 oo 27 MLB10347 -ooovveveinemeneiniininiiinns 29 MLB75011 -oeeereeeeremeieiniininiinns 22 MLBOQB203:--+--eeevereereneeeinensinienss 22
KGAGTTTN oo 89 MD5BV16160d «vovevreereveeneeinnines 65 ML22725 «vvoevveienienniiiis 27 MLBTOQB40 ---evvevveeremsreseensnnenseiieene 29 MLB750271 +ovvvvvevseesseisnisisnisiiinns 22 MLBIQB203 (Soft) --:rvvvsvvsvssevsseisensses 21
KGAZT33 oo, 89 MD5BVB2160E ----ovovvvvvvereeemeeeeeens 65 ML22763 ---vvvevveeieveeviemeeiees 27 MLBTOQBAE ---oovevveerevnreneenenncnseiinnene 29 MLEB75021 (Soft) evreereesressessvnsenseseencene 21 ML69Q6203 CPU board:+----- 21
KGAGT45 oo 87 MDB5BVB2162J --wvvovvvevieeseeeineenns 65 ML22764 ---ovovvveeieieniemces 27 MLBTOQBA7 ---oovevverevmeemeeiiieiiins 29 MLB75050 --ovvvvvvseesevsnissisnisiiiinns 36 ML7020 -ovvvevseseesseissnisissnisiinns 11
KGAZT53 oo 89 MD5BVB2320E -----vvvveveiseieeeinene 65 ML22765 «--veveereereneemssemsnieisninees 27 MLBTOQAT 1o 14 MLB75050 (Soft) ----vvvevseresrmseinniinines 35 ML70271 oo 9
[(CT. VA -1 87 MDB5BVB2320K -rrvvvvvrevevrsssevresnee 65 ML22802 --cvrevevrssevnssnivnssivnssee 27 VTR0 YR R ———— 18 ML675050 Evaluation kit 35 Y T4 9
[CT VA 1oL R 89 MDB5BV72160B -rrvvvresvevrsssvvresnee 65 Y T —— 27 (VTR0 [ VA R T ——— 14 Y T 74=10)1- 36 [V T4 72 o 9
KGA4183 oo 89 MD5BVB2160-+-+wevevesemseeseeeeineenns 65 ML22808 -----vevveeveeseeseesseseeenees 27 MLBET0QAT 1P (Soft) - evseeseeseesesseneencens 18 MLB75055 (S0ft) rveveevssresssensrinsenns 35 ML7033-01 -ooveevrmmininieiis 9
KGA418S5 oo 87 MD56X62321 (for SiP.” Under development) 65 ML22823 --oevereveiemeicii 27 MLBT10QAT2 oo 14 ML675055 Evaluation Kit - 35 ML7037-003 -+oevveveeensinnisnisinnisininns 9
KGA4193 oo 89 MD56X62321 (Under development) -------- 65 ML22824 oo 27 MLBT10QAT2(Soft) ereereeemeeeenenseneenenss 18 MLB7QA002 ---vveveresessensssnnsissisininns ML704 1 -voeeeeseseisessinniseisiniiiiiinns 9
KGA4195 - - 87 MD58X62321 (for SiP.” Under development) 65 ML22825 ---ovevveeveeseeneisiniiiiiins 27 ML610Q412P - 14 ML67Q4002 (soft) ML70BB --ereeveereeseesemsemssensensmnsessnininnens 7
KGAST15 oo 87 MD58X62321 (Under development) ------- 65 ML228B3 ---oveeveeveemereeseessessiininiine 27 MLBETOQAT2P (Soft) -vvveseeseeeeneenene 18 MLEB7QA00 --+eveereereessessessmnsessessenscens ML7074-003 --eeveermmsmmssmsssnsensenenenns 9
[1CT-Y: 0] [ IR ——— 89 (VTG 017110 R ——— 40 (V] 10-21: 1Y, S —— 27 [V INF 10 [o YRR ———— 14 VYo T 1 T —— 21 ML7074-004 -+-rvvvsevsserssensivesne 9
KGABT0S5 ovvevvseersemsmmeseemsienes 87 MKB7 Q5250 (Soft) «=+-ereeeseemsresscesennscnees 39 ML228B5 «-+ovvevveeseesressmssissensissesisens 27 MLB10Q415(Soft) --ovevvvemsemseeesemneennes 18 ML67Q4003 CPU board: 21 ML7098C-01 «ereereereeseensessmnsessensinncens 11
KGAB205 :-ovvevvseesemsremcsesmeicnes 87 MK67 Q5250 (Evaluation kit) ++-++=+wxsexseee- 39 ML22P802 -+-:evrveeseesevssemsssssississines 27 MLBTOQA2T oo 14 MLB7Q4050 oovvevvereememsenesensseinnenes 22 ML7107 ooveveessessesseissnisisnisiines 7
KGLATT17H oo 89 MK72220-01 +oeeeereereessensenssnsessenennns 7 ML22P804 --vevvveeseesevsemssssssississises 27 MLBT10QA21 (Soft):-esvesemssemseeseenseenss 18 MLE7 Q4050 (Soft) ++erevseesessessessesseescens 21 ML7147 oo 7
KGLATA2KD orovorsvoesvossoesoesvoesc 89 MK72660-01-rr-oesvoesvessoesoesvoec 7 (V]I0-2) 3107 R —— 27 (VW1 e V2] I ——— 14 (VW7o V1013 R ———— 22 (VT 0 I —— 9
KGLATAEKW -orrvorsvoevosoesoesoe 87 ML20TT oo 33 [V ]10-7-o 1Y R ——— 29 (VN1 VL AT - P——— 18 Ve yZe VIV S R —— 21 (VT2 0 0 c R———— 9
KGLAT4G ooveveeeemsemmseseenseineseineenns 87 ML2207T eoeveeememssemsemsesseeneiesnnes 27 ML22Q58 woveeveereerrereessensensensenseeseeeens 29 MLBTOQA22 ---oovovveevessesseneemeneneeees 14 ML67Q4051 CPU board:------ 21 ML7207-01 -oeeeeeeemeeemnnineisnniens 11
KGLA152KD «eoveeveenemsensemsseseeeseenss 89 ML2213 eovereereeeeemsesesnsnnseeneees 27 ML2308 ¢ wereeeseesemseessemssessessseiseisennees 29 MLBT10QA22 (Soft):--svvsemsseeseeseesseessees 18 MLB7QA0B0 --ovovvverevesemsemseeeemneenes 22 ML7214A-001 ooeveeememenssensnninenees 9
KGLAT55KD wvreeeeeeresseremmisssesrinnanes 87 ML2215 ooveeeereereemseireeieisiciiecies 27 ML22QB3Q vvevereeersesessensssessussusininss 29 MLBTOQA22P --voevvseeemseemsenseennnss 14 MLB7 Q4060 (Soft) --voveesemesemsenseennnss 21 ML7222 -oovveeeeeissssisisiins 7
KGL4166 - 87 ML22330 -eoveevseereeeseemseeeessemsseeeneeenns 27 ML22Q337 roeereereerereesensensensensneeeeene 29 ML610Q422P (Soft) -+ - 18 ML67Q4061 ML7224A-001 -ooeeeeeemseneemseneneneens 9
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Introduction to our web site
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On our web site, we introduce our products, focusing on easy
to search, understand, and use, to respond to the desires from
the customers for designing activities and product planning.
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