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We appreciate your patronage of our semiconductor devices
and other electronic devices.

We appreciate your patronage of our semiconductor devices.

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

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

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

M Structure of Product Name

l_ ODerived code

ML] 000000000 []—000 L[z AAA

@Device 1‘unction—T

l_ @Option classification symbol

T— @Device code [ @Character symbol

T— ©OPackage symboIT— @Option code

B Assignment of Symbols

©Device function

The device functions are classified as follows:

MD: DRAM

MR: P2ROM, OTPROM

MS: SRAM, VRAM, FIFO
MG: Gate array, standard cell
ML: Logic

MK: Module, chip set

MT: Driver

@Device code

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

@Character symbol

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

ODerived code

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

@Package symbol

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

@Option classification symbol

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

@Option code

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

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

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

B Product Name of Former Products

A: Analog

L : Bipolar logic
M: MOS

Indicates the process classification j_

C: Bi-CMOS, multi-chip product

MSM 66507 JS

T— Indicates the package profile

Indicates the circuit category

* The actual package profile is not shown here.

2 OKISEMICONDUCTOR

INDEX

Communication LSI P2ROM™

Product OVEIVIEW <+« wssserersssssissssssiinsisiitsiii e 4 Product OVErVIEW -« 46

Digital terrestrial broadcasting reception LS| «eeeeeeeeseeeeeeeees 6 AS@P2ROM -eorerrerssensssssiinsisiitsisisi s 48

Wireless communication LS| e 6 P2ROM for wide operating temperature range -+ «-eeeeeees 48

Wireless communication module - 6 Standard P2ROM oo 48

VOIP LS| #eerererereenermssemtntasatesetst sttt 8 Page Mode P2ROM --eemrueiuiieiiiniiiieiiici s 50

Echo Canceller LSI - - 8 SPI P2ROM

CODEC LS' ......................................................................................... 8

MOAEM LS| -eoovrenerreremmmeniitiiiiiittiiin ittt sttt e 10 DRAM

PHS LS eoeeeeereremememememememsisiiiii s 10 Product Overview (Legacy DRAM) - 52
Legacy DRAM FP/EDQ - eeeeeseemseiseemonsiiiiise 54

Low Power Microcontroller Legacy DRAM SDRAM :w:evveeeessmsseissssissiinsisssini e 56

Product Overview (ML610400 / ML610300 Series) SDRAM for SiP (chip package product) - 56

ML610400 / MLE10300 Serigs «wwwremersessesseeeeseens Overview (Video Memory)

Overview (Program Development Support System) Memory for iMage e

Program Development Support System e MUIIPOrt DRAM -cvrveeessssssniisiiiiitiiisiis

ARM-Based Microcontroller
Product OVEervigw =« sseemeeesemsemssseieissisi 20
ARM-Based MicroCcontroller -« ««xwwewemrmmemenemninininineininenene 22

Speech synthesis LSI

Product OVEervigw =« wssemeeesemsemssseieisiii 24
Speech synthesis LS| with built-in large-capacity P2ZROM™ - 26
Speech synthesis LS| with external memory «««eeeeeeeeeeneneens 26
Speech synthesis LSI with built-in medium/small-capacity Flash/Mask ROM -- 28
Speech synthesis LSI for automotive e 28
Low power microcontroller with speech function ««««eeeeeeeeeeee 28

Audio LSI for Portable Devices

Product OVErvigw =« «seemseesemsesssseiesisiii 30
High performance audio CODEQC e 32
Audio DAC / Speaker amplifigr ««weeemermremmemememnniiinnenene 32
AUdio MP3 deCoder < vevemesesememesssmsssssisisiisiss e 32

Security LSI

Product OVervigw: - «swemeeeresmemessssiniisi 34
Fingerprint authentication LS« -wreereerrremsemmmmniiii 36
Video LSI

Product OVEervigw =« e 38
Digital video decoder < 40
Digital video encoder <« «wweweremrrreneminsisii 40
Image correction LS| with built-in video memory - eeeeeeeeeees 40
MPEG4 encoder ............................................................................... 40
Display CONtroll@r: -« oo 42

Evaluation board support
Evaluation Board Example (ML86V8401 Evaluation Board)---45

Display LSI

Product Overview (Display LSI) e 62
Product Overview (Large TFT-LCD Driver) - eseseeessensnenenens 64
LOD driVEr -eeeeeeesererseseertsiesetntst et 66
VD drIVEE «ooeeresersiesssiiiniiiinniiinsisiiisistiensssstienisstesssssstesssssssasssine 68
OLED driVEI -+e-veereesersemsereeienenttetete st 68
Car Clock driver - 68
Other LSI

Car COMMUNICAtION LS -++wrrrrmeesreenmieiieieie 70

MEMS / Sensor
ProduCt OVEIVIEW - eseseeesririsiiiciniiiiiitii 72
MEMS Acceleration Sensor - e 74

Optical Component

ProduCt OVEIVIEW «-eseveeesririsiiitiniiiiii i 76
OPLICAl MOAUIE --eveveeeeseieiiiieiii 78
Optical communication G e 82

LSI Packages
package BYIE wrveeeremeee e 86
Package size -

List of the products
List of the products -« 102

Sales Network
Sales NetWork oo 106

2011 SHORT FORM CATALOG 3




Communication LSI

Communication LSI Overview

<)
=l
3
3
=
=
S
2
=
=
=
G2

(=]
S
=
=
=
EX
S
(5
=
S
=
)

Product Overview Product Line-up
This is a Communication LS| to connect and to be connected. A variety of functions provide support for your applications.
@This product is.used ina varie.ty of applications, such as toys, CQnsumer eguipment, industrial equipment, and car equipment. Dlgltal terrestrial broadcasting reception le ML7107
@Based on a variety of communication LS| technology, we offer wide selection of products. . . . . . . . . ML7147
®n additi ffering devel | ide advise based ich - devel L With superior mobile reception features, this product is suitable for one-seg broadcasting
n addition to offering development tools, we provide advise based on our rich experience to support your development activities. \reception, portable device, and car device. ML7137 y
OFDM Technology RF-CMOS Technology Wireless communication LSI mt;%gg mt;ggg_om
*Reception of Digital Terrestrial Broadcasting *|IEEE 802.15.4 This product can be used in a variety of applications for products of IEEE 802.15.4/ZigBee and ML7266 MK72220-01
*Specified low power radio \specified low power radio. We also offer it as a module, which can easily be integrated into applications. | ML7275 MK72660-0 1)
CODEC Technology Abundant *Reception of Digital Terrestrial Broadcasting
“VoIP CODEC -PCM CODEC Communication VolIP LSI Mtzggjgg?
-ADPCM CODEC LSI Technology Network Technology kThis is a multifunctional LSI, suitable for VoIP phones and broadband routers with built-in VolP functions. | pp730 4-0[12 y
+ZigBee
MODEM Technology
‘RF4ACE
“Tele-control IC Simple NWK Echo Canceller LSI ML7037-003
Market Customer \This product is suitable for hands-free communication in mobile phones and door phones. ML7202-001 y
- Achievement Support
Abundant N_Iarket ACh'eveme_nt Customer Support PHS LSI The products are limited for the user who has the development experience in the PHS devices.
Home Electronics/Consumer Electronics/ *Provide development tools . . For details, please inquire to the sales (ROHM Co., Ltd.)
Car Electronics/Industrial Electronics/Toy-+ -Provide advice based on rich experiences \Rellable market achievement ' T Y,
This product list shows main products of communication LSI.
Application Examples Applied Circuit
This is a “Communication” LS| to be connected to anyone in any time and anywhere. Digital terrestrial broadcasting reception LSI Wireless communication LSI
MPEGZ. TSI/F =
Home Electronics AV Electronics f u
. . . [] TS_DATA DVpp AVpp  Vbpcore VDD_ VDD_ VDDIO GND
Voice Communication RF1 RF2
Decoder _,’[] KE_YO ANT
ﬁxe? TRX_SW
" Air Conditioner LITSERR  ML7147 Scan . ML7275
L Refrigerator Product features of ML7147 e Product features of ML7275
Communlcatlon MCcU @SoC with built-in RF tuner ‘ > @Compliant with IEEE 802.15.4
Device c o @High-speed mabile UART or SCI @Built-in RFACE Network Low power
+Car Navigation . .
~) Washing -Car AV reception feature XIN_XOUT ek spa @Low power consumption
Machine |_ @Self-control function O .
© T T T T[]
VolP Phone
VolIP 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
Industrigl @A variety of built-in functions for phones @Built-in noise canceller
Electronics ML7037-003
oS DINE Dakter ML7234-021 | — Microphone Noise DAC
— — ADC —»| Canceller |
Managemer ) ) o | 255 - | o= o |- soutc| |/Camtem] | Lpe |7 a0
interface |, Cancoller | " R de_| g % 5 Canceller Automatic Canceller > Bluetooth
Prevention 1 Stock rou -7 — 1 ’_I: E z Amp DAC [~ . ;.ne'\rfs:lere ===l Module
Alarm Management interface |__ [ FCH 1 I [ g H
/ Analog —{ ADC -5 e ‘, E: "jj ____:::':: - E = Speaker |Gener‘a: Purpose I/0| |MCU Interfacel
Secyrity interface TS Canceles K Becos ﬁ (— i 4 4 4]
Device Security Alarm s L pome ool oo
LED g o |

This product is used in applications, such as one-seg reception, remote controller, and voice communication.
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¥ ZigBeer® is a registered trademark of ZigBee Alliance.

Communication LSI

Digital terrestrial broadcasting reception LSI
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Digital terrestrial broadcasting reception LSI

‘o Operating
. Transmission Supply Power
Description Part Number Part Number Standard Package Feature Voliage (V){Consumption Tem?%)ature
Compliant to One-Seg broadcasting of ISDB-T(ARIB STD-B31) 25~3.3 18mW
ISDB_T .. . . . 5 . - -
OFD'M. demodula'tor for 1/3 se'gment VA ML7107 W-CSP53 d!g!tal terrestr!al tele\_nsmn broad(}astmg and ISDB-TSB(ARIB STD-B29) 165~36| (at 1seg 25~+85
digital terrestrial broadcasting ISDB-TSB digital terrestrial audio broadcasting. 1.35~1.65 ti
OFDM demodulate, error correction function. Serial, 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. ML7147 ML7147 ISDB-T vv\\l/gFS[\F;sG(; 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)
. . Support for reception of Full-Seg/One-Seg broadcasting of ISDB-T 2.7~3.47 180mwW
- ML7137
2 diversity/Full-Seg OFDM demodulator for ( ndeMd';7;§7ment) (under deve,fpmem) ISDB-T | TFBGA84 | (ARIB STD-B31) digital terrestrial television broadcasting. 2 diversity | 1.5~3.47 | (at 2 diversity | -40~+85
digital terrestrial broadcasting Unceroevecn maximum ratio combining. OFDM demodulate, error correction function.| 1.1~1.3 |full seg reception)
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 | 73°k@8€ | Bang Used | Voltage (V) Method Rate Output (dBm)|  Sensitivity | PR
. ) 3.0~3.6
USB interface send/receive LSI ML7246 ML7246 (Connect USB)
0
s - WQFN48
Serial interface send/receive LSI IEEE 2.4GHz 0-QPSK -92dBm
(NOT support AES function) ML7265 ML7265 | g02.154 ISMBand | . . (OffserQPsk) ~ 250KPPS [PER<1%] ("1)| 40~*85
Serial interface send/receive LSI ’ ’ -45t0 0
(Support AES function) ML7266 ML7266 (4 step)
Serial interface send/receive LSI -40to 0
(Supports RFACE) ML7275 ML7275 WQFN40 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 TemF%'?ture
ARIB STD- 1.2kbps 2.4kbps
426MHz band -116dBm
UHF Transceiver LSI ML7066 ML7066 T67, RCR | VQFN48 429MH: band 2.1~3.6 BFSK 4.8kbps [NRZ] | TmW/10mW [BER<1%] () -25~+65
) . o]
STD-30 (3-step setting function)
ML7386- ML7386-0[] 2.4kbps. 4.8kb|
UHF Transmitter LS e (uncer developmeny)  — | VQFN28|420~450MHz|  1.8~3.6 BFSK INRz) | 10mW typ. — | 25~+85
[J]: 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 | g4andard S Band Used |Voltage (V) HOSTYF | antenna | Software |Output (dBm)| Sensitivity | Te™Rgratre
9 4GHs wireloss communication module MK72220-01 MK72220-01 |EEE 21.5X32.8X2.1mm 2 4GHz 2.7~3.6 UART Chip Built-in _— -92dBm -20~+60
. ————— —_—— O ——
MK72660-01 MK72660-01 | 802154 30,0x32.0x3.1mm| 1SMBand | 5 45 [SYNOAIONOUS - pyppery | EXtemal [PER<1%] () 50470

6 OKISEMICONDUCTOR

*1: PER means Packet Error Rate.
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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 QFP64 G.729.A/G.726/G.711 4.096MHz 3.0~3.6 65mA
VolP Codec ML7074-004 ML7074-004 QFP64 G.729.A/G.711 4.096MHz 3.0~3.6 65mA
ML7204-003 ML7204-003 QFP64 G.729.A/G.711 12.288MHz 3.0~3.6 65mA
-20~+60
2ch VolP Codec ML7214A-001 ML7214A-001 TQFP100 G.711 12.288MHz 3.0~3.6 65mA
4ch VolP Codec ML7224A-001 ML7224A-001 LQFP176 G.711 12.288MHz 3.0~3.6 125mA
2ch VolP Codec ML7234-021 ML7234-021 TQFP100 G.711/G.722 12.288MHz 3.0~3.6 120mA
VolIP Processor VolIP Processor
. . Operating
. Speech Compression Operating Supply Voltage Supply Current
Description Part Number Part Number Package Method Frequency ) (Max.) Tem?oecr)ature
VolP Processor ML7304-0[ 12 ML7304-0[ 12 QFP208 G.729.A/G.711/G.722 12.288MHz 3.0~3.6 210mA -20~+60

Echo Canceller LSI Echo Canceller LSI

Echo Canceller Echo Canceller
Description Part Number Part Number | Package Cancelable Voice Signal Interface \?;‘.‘t’;’g"; Operating Notes
Echo Delay Time W) Frequency
Dual echo canceller + ADPCM transcoder | ML7202-001 ML7202-001 | TQFP64 |  64ms/channel u-law, A-law 3.0~3.6| 19.2MHz T°"9Tﬁfé‘/s?<§t;\;’s?gﬁ‘miﬁ'{‘ ggf“m"
Echo Canceller / Noise Canceller Echo Canceller / Noise Canceller
Supply ;
" Cancelable . . Operating
Description Part Number Part Number | Package Echo Delay Time Voice Signal Interface Vo(l\t/a)ge T Notes
Dual ech ller/noi 1l ic si ic side ine side :
O ) Coclog e ML7037-003 ML7087-003 | TQFPB4 | A0 e s, | o e v & i Py |3.0~36(12.288MHz  Noise cancellation = 6~18dB

CODEC LSI CODEC LSI

PCM CODEC PCM CODEC
. PCM sign Number of|  Supply | PCM Synchronous Type Analog Output
D P Part N Pack N
escription art Number art Number | Package u-law | A-law |14t linear| Channels| Voltage (V)| long | short | full swing |output load|differential otes
B i | il
2-ch PCM Codec for SLIC ML7033-01 ML703301 |QFP64| O | O | O | 2 [475~525| O | O | 34Vpp| 20kQ | X | cope RSLIGHeeres
ML7041 ML7041 |TQFPa8l O | O | O 1 | 24~83| O | O |26vpp| 8Q O | rogulatore om0 e
3V linear PCM Codec — 8
MSM7732A MSM7732A [SERM O | O | O | 1 | 24~33 | O | O |30vpp| 320 | O | With tone generators
ADPCM CODEC ADPCM CODEC
. Operating Supply Voltage Supply Current Operating
Description Part Number Part Number Package PCM Interface Frequency ) Analog Output (Max.) Tem:)ogr)ature
ADPCM Codec compliant with G.726 ML7029 ML7029 SSOP30 Mu-Law 10.368MHz 2.7~3.6 1.3Vp-p. 20kQ 12mA -25~+70
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Communication LSI
Modem LSI Modem LSI
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Tele-control IC Tele-control IC
Operating
Description Part Number Part Number Package Standard Supplw)/oltage SUD?:\X Cl;rrent Temperature
ax. (°C)
1200bps, HDX modem,
DTMF transceiver, CPT ML7020 ML7020 SOP32 ITU-T V.23 45~55 5mA -40~+85
Baseband IC for PHS Baseband IC for PHS
. i Supply
Description Part Number Part Number Package CPU Performance SLOT Built-in Memory Voltage (V)
ML7098C-01 ML7098C-01 BGA208 2 16KB
3.0v/2.5V
Baseband for PHS ML7207-01 ML7207-01 BGA208 19.2MHz 128KB
ML7338-01 ML7338-01 BGA176 4 64KB
3.0V/1.5V
Baseband for PHS supporting W-OAM ML7257-01 ML7257-01 BGA208 57.6MHz 32KB

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

ML610400/ML610300 Series Overview

Product Overview

These ultra-low power consumption microcontrollers ensure longer operating times in battery-driven applications.
The increasing concern over global warming demands components and devices that minimize energy consumption. OKI EMICONDUCTOR
meets these needs by offering a low-power microcontroller equipped with Flash memory that enables reading at only 1V and features
industry-leading operating, suspend, and stop current levels. In addition, the a high-performance CPU is utilized capable of processing

one instruction per clock cycle for high performance operation.

Application Examples

Standard type

Remote Controller

for Boiler Electric bicycle

Range

-
Speech function type
=
QE P -
ol )
=y faw
Car Horn Gas Sensor _Indoor
Fire Alarm
.
-

Segment Type

SEare gl 5§

:.-:.i*n’_" =30, 11

o
Clock Thermostat Pedometer
( — | 3218
Digital Token Machine
Thermometer

J

Dot Matrix Type

Pedometer
with graph

Bicycle meter
Performance
Weather Station

Electronic
Wristwatch

Temperature
logger

Electronic Sports
(Multifunction) Watch

G

~

12 OKI SEMICONDUCTOR

Product Line-up

ROM Capacity(Byte)

ML610(Q) 346 ML610Q438 (P)
128K | Speech function type ML610(Q)347
P yp ML610(Q) 348 (56pin) ML610Q439 ()
ML610Q435
96K | ML610(Q)340 ML610Q436
64K ML610(Q)482(P) Built-in Dot Matrix LCD Driver 2100333
ML610Q487 (P)
610Q428(P)
48K mLe10@488(P) Standard type i
ML610Q489 (P) i LA 2 =)
ML610(Q)421 (P)
32K ML610Q486 (P) ML610(Q)422(P)
ML610(Q)407 (P) ML610(Q)411(P)
16K ML610(Q)413(P) ML610(Q)408(P) ML610(Q)412(P)
ML610(Q)409(P) ML610Q415
i i i ML610404 (P)
8K Built-in Segment LCD Driver ML610405()
ML610406 (P)
ML610401 (P)
6K ML610402(P)
ML610403(P)
30pin 48pin 64pin 80pin 100pin 120pin 128pin 144pin
Package pins
Digital thermometer/ LCD panel Fire alarm
hygrometer
LCD driver Speaker
RC oscillation Temperature
PC
ot UART
F— tion:
PC RC oscillation Temperature communica :
communication UART type ADC1 sensor Port
Temperature ADC
sensor
Successive Ai
Port type ADCO senisor, el OP-Amp LED display T T T
LEDX3

2011 SHORT FORM CATALOG 13

=
5
S
g
(=3
El
s
5

19M0d MO




Low Power Microcontroller
ML610400/ML610300 Series

=
% Operatipg Condition . ROM/RAM Function / Feature & § %
: PartNumber loperating  SPalNE (D | [MEWHE | Consumption omparahed  Capactty | Capacty ——P2CY L arit Timer 1kHZ | oy |apture| wDT |, ADC Seral Ports__| JoE% | LoD Driver | Sources Faaitional Pecka® | suoport [
Voltage(V) Max. Execution Time | (Typ.@HALT) |  (°C) (Byte) (Byte) | Input |Output| Seut Timer (Method) | 12C |SSIO(6) UART|Detection Internal/External Functions 2
ML610Q486 WL610Q486P | 1636 500kHz 2us 150A 20T | Flash 32k (D] 1K 6 5 21 | 4 (16bitx2) —  |1epbitx1| — 1 é%ﬁ%ﬁi‘q‘f&m 105 | 4 1 1 — 145 — TQFP48 o
ML610Q487/WL610Q487P | 1538 | 1MHz/32768kHz | 1us/30.5us 17uA |2 Rlashagk (D) 15K | 8 | 4 | 24 | 8(16bitxd) — | 1evitx2|  — 1 - 1 12| — — 196 froquenmy ool tion | TQFP48 | O
MLEIOQABE MIGI0QUBEP | 18~38 | 4MHz/32768kHz | 0.25us/305us |  17uA | S0 U\GY |Flasn 48k (D)) 15K | 8 | 4 | 24 | 8(16bitxd) — |tebitx2| 2 1 — 1 1] 2| — — 196 froquanmy Peed tion | TQFP48 | O
MLiL%S:rsc?:vﬂthng%)‘sgp 18~38 | a1 20KHE | 0.25us/3050s — 207 | Flash 48K ()] 1.5K 8 4 24 | 8 (16bitx4) — | 1ebitx2| 2 1 — 1 1 2 — _ 19:6 frequenmy Poed tion | TQFP48 o
MLOTOIEZR 010482P | 1.1~3 | A0 ke e 05uA | 20T Mask 64k (7| 4K 6 4 | 22 | adebitx2) —  |epitx1| 2 1| (G osatation| 14| 1 1 1 - 155 Low speed froquency | qrpag | O
MLOT0QISZD 0 100482P | 11~a6 | 4090 e s 05uA | 20T Flash 64K ()| 4k 6 4 | 22 |4qebitx2) — | 1ebitx1| 2 1| @cosdiaton| 1P| 1 1 1 - 15:5 Low speed froauency | 1qrpag o
Speech function type
MLE10340 22~55 4.096MHz 0.25us — -40~+85 | Mask 96K | 512 4 | 4 | 4 | 2qsebitx1) - - | - 1 — -1 = = — 95 B ek o | SSOP30 | —
MLeteg 340 22~55 4.096MHz 0.25us — 40~+85 | Flash96K | 512 | 4 | 4 | 4 |2(6bitx1) — | = | - 1 - - 1] = = - 95 B k| SSOP30 | —
MLE10546 22~55 | 4096MHz/32kHz | 0.25us/31us 15uA | -40~+85 | Mask 128K | 1K 8 4 16 | 2 (16bitx1) — — - 1 aﬂg&%g%%fygm - 1 1 - - 11:9 B e o amoirer | TQFP64 —
MLe 05346 22~55 | 4.096MHz/32kHz | 0.25us/31us 15uA | -40~+85 | Flash 128K | 1K 8 4 16 | 2 (16bitx1) - — - 1 a?psé%%%%ﬁgm - 1 1 - — 11:9 B s o At | TQFP64 -
MLE1047 22~55 | 4.096MHz/32kHz | 0.25us/31us 150A | 40~+85 | Mask 128K | 1K 8 | 4 | 16 | 2(16bitx1) - = | = 1 a?sﬂ%%%%f\%m — | 1 1] = — 119 B e | TQFPB4 | —
MLe1 o347 22~55 | 4.096MHz/32kHz | 0.25us/31us 15u4A | 40~+85 | Flash 128K | 1K 8 | 4 | 16 | 2(16bitx1) - = | = 1 — |1 1] = — 119 B e | TQFPB4 | —
MLE10048 22~36 | 4.096MHz/32kHz | 0.25us/31us 15uA | -40~+85 | Mask 128K | 1K 4 4 8 | 2(16bitx1) - — — 1 — 1 1 - — 115 B e op amorrer | QFP56 —
MLE10D348 22~36 | 4.096MHz/32kHz | 0.25us/31us 15uA | -40~+85 | Flash 128K | 1K 4 | 4 8 | 2(16bitx1) — | - | - 1| Sieeesste | — | 1 1] - — 115 B o Ao | QFP56 -
DotmatrixtypewithLCDdriver -~
M oo eveoomana 1P| 1.1~3p | 409 HZD0KH2/ | 0240us 2us/ 05uA | 2O Mask 32k (7)| 2k (9 | 6 3 | 22 | 4(16bitx2) 1 |tepitx1| 2 1B ey | 1 1 dMax. 400dot 17:5 sonow speed frequency | arp120 | O
ML610Q421/ML610Q421P | 11~36 | *+09MNZDO0KHz/ | 0290srqus/ 1 g 5pp | B0 IFiash 32k (7| 2k (9 | 6 | 3 | 22 |4qebitxd) 1 | ebitxt| 2 1| B e | 1 1 dMax. 490dot 175 sonow speed frequency | arp12o | O
N O oooonate2P | 11~36 | 409WHeD0Hz/ | 0240us2us/ | osun | EYTNY [ Mask 32k (D) 2k (9 | 6 | 3 | 14 | 4(t6bitx) 1 | 6bitxt| 2 R T 1 1 siyax. Bo0dot. 175 sonow speed frequency | arpi20 | O
ML610Q422/ML610Q422P | 11~36 | *+09MPZDO0KHz/ | 0290usr2us/ | g 5pp | Z07 IFiash 32k (7| 2k (9 | 6 | 3 | 14 |4ebitxd) 1 | 16bitxt| 2 T T 1 1 siyax. B00dot. 175 sonow speed frequency | arpr20 | O
WETOCEGMEORR | |y SO | D2ilan | s | Sl [rwion ) s | o | 5 | | adeecn o] | e 1] 1 | | 1 M | Mmmmedten o
WEOGRIMTRRT | |y SO | Diian | s | Sl [rwnaon ) a0 | 0 | 5 | @ | oqsoeen 000 | 1 oo 1] 1 | 1| 1| e e | Wmmdiient rormu|
ML610Q431 11~36 | ONMHZB00KHz/ | 0240us/2us/ | o5ua | 20~+70 |Flash 64Kk (V)| 3K(9) | 6 | 3 | 22 | 4(t6bitx2) 1| 16bitxt| 2 1 |BSkssse | (4 | 1 1 aaax. 02adot 205 R he fretuency | LaFP144 | O
ML610Q432 11~36 | ONMHZB00KHz/ | 024hus/2us/ | o5ua | 20~+70 |Flash 64Kk (V)| 3K (9 | 6 | 3 | 14 | 4(i6bitx2) 1 |t6pitx1| 2 1 [ Hecese | 104 | g | 1| e edot 2055 A low spocd freduency | LaFP1as | O
MIL6100435 11~36 | +09UHz/00kH/ | 0240us/2us/ | o5uA | -20~+70 |Flash 96K (7| 3K(9) | 6 | 3 | 22 | 4(16bitx2) 1 1ebitxt| 2 1 [BGER  q | g | 1| Max 1024dot 205 RTC/low speed frequency | |aFp14a | O
ML 436 11~36 | 409MHzB00Hz/ | 0240us/2us/ | o5uA | 20~+70 |Flash 96K (7| 3K(9) | 6 | 3 | 14 | 4(t6bitx2) 1 |t6oitx1| 2 E NI 1| ehasgxotcom. 205 Corecton/melody/puzser | LOFP144 | O
WETOGRBMETOGHEP ||y | AT | 02de | oun | B e | 0 | o | @ | suoowa s 2 | v (M o] | | o | M | e | ionmemiemeo || o
VISTOQROWLSIOEEP | |1 g | AU | Q2 | ogn | 29T e w9 | 10 | 3 | m | 4w a2 | 1 Eme” beclmee | g | lewsmdimume iores | o
Segment type with LCD driver
ML61040C11]%_ 610401P 1.25~3.6 500kHz/32.768kHz 2us/30.5us 0.9uA _-2400:‘:-7805/ Mask 6K €7 192 4 12 18 2 (16bitx1) 7 B 2 1 (RC osgillation) 1%%);)?5533;1. (Include 48b:i?-OR input) corl_rggtizg?ﬁ'ldelfézgygﬂ(z:;,er TQFP64 O
MLOTONEED °170%" | 125~36 | 500KH2/3276BkHz | 2us/305us oouA | ZTITY | Mask ek (7| 192 4 8 18 | 2(16bitx1) - - 2 ! Rcossiaion| — | — ! - 156egX500m. | (nciude 4 b.OR inpun|_cometion/melody/ousser | TOFP64 o
MLOTONRED ° 170" | 1.25~36 | 500KH2/3276BkHz | 2us/305us oouA | ZTITY | Mask ok (7| 192 4 4 18 | 2(16bitx1) - - 2 ! mCossilaion| — | — ! - 196egX500m. | (nciude 4 BOR inpun| cometion/melody/ousser | TOFP64 o
MLET0408ML610404P | 125~36 | 2MHz/32.768KkHz | 0.5us/30.5us 09uA | 2O Maskek (7| 256 | 5 | 12 | 22 | 4(16bitx2) —  |tebitx1| 2 1 mcostiation] — | 2 | 1| | i o nciude b R inpud| Comaetme et tYe; | TQFPBO | O
MLET0408 ML610405P | 125~36 | 2MHz/32.768KkHz | 0.5us/30.5us 09uA | 2O Maskek (7| 256 | 5 | 8 | 22 | 4(16bitx2) — | tebitx1| 2 1 | mcostiation] — | 2 | 1| | e o | nciude b LR inpud| Comaetm ey, | TQFPBO | O
MLET0408 ML610406P | 125~36 | 2MHz/32.768KkHz | 0.5us/30.5us oouA | B | Mask8k (7| 256 | 5 | 4 | 22 | 4(16bitx2) — | 1ebitx1| 2 1 mcostiaton] — | 2 | 1| | e o ciude b LtoR inpud| Comaete Y | TQFPBO | O
MLET040LML610407P | 125~36 | 2MHz/32.768KkHz | 0.5us/30.5us oouA | B Mask 16K (B)| 1K 5 | 12 | 22 | 4(16bitx2) — | tebitxt| 2 1 | mcostiaton] — | 2 | 1| | e o nciude b LR inpud| Comaete Y | TQFP100 | O
MLE10408 WL610408P | 125~36 | 2MHz/32.768KkHz | 0.5us/30.5us oouA | B Mask 16K (B)| 1k 5 | 8 | 22 |4(i6bitx2) — | tebitxt| 2 1 | mcostiaton] — | 2 | 1| | e O nciude s LR inpud| Comaete e Y o | TQFP100 | O
MLET0409 ML610409P | 125~36 | 2MHz/32.768KkHz | 0.5us/30.5us oouA | B Mask 16K (B)| 1K 5 | 4 | 22 | 4(i6bitx2) — | tebitxt| 2 1 | mostiaton] — | 2 | 1 | | AR o nciude b LR inpud| Comaete e Y o | TQFP100 | O
ML610Q407/MLE10Q407P | 4 2536 |  2MHz/32.768kHz | 0.5us/30.5us oouA | 2T Fiash 16k (B)| 1K 5 | 12 | 22 | 4(16bitx2) —  |tebitxt| 2 1 | mostiation] — | 2 | 1| | e o ciude b LR inpud| Comaet e Y | TQFP100 | O
ML610Q408/MLE10Q408P | 1 2536 |  2MHz/32.768kHz | 0.5us/30.5us oouA | 2T Fiash 16k (B)| 1k 5 | 8 | 22 |4(6bitx2) — | 1evitxt| 2 1 | mostiaton]| — | 2 | 1| | e O ciude s LR inpud| Comaete e e | TQFP100 | O
ML610Q408/MLE10Q409P | 4 5536 |  2MHz/32.768kHz | 0.5us/30.5us oouA | 2T Fiash 16k (B)] 1k 5 | 4 | 22 | 46bitx2) — | 1ebitxt| 2 1 | mcostiation]| — | 2 | 1 | | A o nciude b LR inpud| comaete e e o | TQFP100 | O
ML610Q411/ML610Q411P | 1.1~3.6 | 500kHz/32.768kHz | 2us/30.5us 0.5uA 2O | Flash 16K (D] 1K 6 3 22 | 4 (16bitx2) 1 | 16bitx1| 2 1 |BEEE | 108 | g 1 1 3%:;'@1311%%. 16:5 Low speed frequency | tqrp120 o
ML610Q412/ML610Q412P | 1.1~36 | 500kHz/32.768kHz |  2us/30.5us 05uA | 2T Fiash 16k (7| 1k 6 | 3 | 14 | 46bitx2) 1 |teoitx1| 2 1| Bk | 108 | 1 | 1 Frreitiec 165 Low speed froquency | rqppi20 | O
M oo | 24~36 | *09NHEdIKH/ | 02408/21S/ | 1.0uATB.D) | 40~+85 |Mask 16K (V| 512 | — | 2 | 20 | 2(16bitx2) - | - 2 1 — — | 1| = = | Bt 79 e Sheed freauency | TQFP64 | O
e oo at13P | g4~z | H09ONHE IOz, | 0240415/ | 1.0uAT.B.D) | -40~+85 | Flash 16K (V)| 512 2 | 20 | 2(6bitx2) - | - 2 1 - — | 1| = = | e Bdet 79 s speed frequency | TQFP64 | O
ML610Q415 1.1~356 500kHz 2us 55uA | -20~+70/ |Flash 16K (V)| 1K 6 | 3 | 22 |4(16bitx2) 1 | 16bitxt| 2 1| BGieeste | 105 | 1 1 JBesexasom. 165 Low speed frequency | tqrp120 | O
*1: 4MHz generated via internal PLL/ceramic/crystal oscillation, *2: Low current consumption during Suspend (HALT) Mode via low-speed 32kHz crystal oscillation *3: Including secondary functions *7: includes 256Byte test area
500kHz via RC oscillation, 32kHz via crystal oscillation Suspend (HALT) Mode: Low-speed oscillation - only a time-based counter and watchdog timer are active. *4: Only master function can support fast mode (400kbps) / standard mode (100kbps)  *8: includes 1KByte test area
The CPU, LCD bias circuit, and high-speed operation are stopped. The internal regulator is ON *5: Only the Master function supports Standard Mode (50kbps) *9: 1kByte LCD RAM allocation included

*6: No compatible chip select signals exist for 8bit/16bit SPI bus
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Low Power Microcontroller

Program Development Support System Overview

Product Overview

Comgiier ad sussmbiar comamead liem apcem =

OKI SEMICONDUCTOR's development support system consists of hardware and software
tools that aid in program development for the ML610400/ML610300 series. The software
tool utilizes an easy-to-understand GUI and facilitates the debugging operation from
program creation.
@Integrated software simplifies repeated work during software development,
including programming, building (object creation), and debugging
@User-friendly graphical user interface
@Optimized C compiler maximizes microcontroller performance
(minimizing ROM code/increasing processing speed)
@Cost-effective, lightweight, compact debugging emulator

Compact, lightweight
debugging emulator uEASE
(50mmX90mmX9mm 50g)

High-performance optimization C compiler which helps
a microcontroller to achieve the highest performance.

Program Development System Details

OKI SEMICONDUCTOR provides
software tools for program building,
Flash writing, and debugging. Build
tool design and debugging startup is

Software tool

Project management tool Build tool

IDEUS Integrated |
development environment |

Program development support tool for LCD control

LcdAtU8
LCD image tool

CCU8 C Compiler
RASU8 Assembler

. . ; RLUS Link
performed in an integrated IDEU8 Flash programming tool LiBUs LitIJrr]afiran ROM code generator tool for code entry
environment. In addition, built-in project | FF.Z,V;;EV’,*,?;E, I- OHU8 Object converter | HTU8 HEX converter |
management and editor functions MWuEASE S naine Taal

Flash multi-writer ebugging 100
make software development more

| . ) |
) . DTU8 Debugger Instruction Set Simulator
user-friendly. On the hardware side an L

emulator and reference board are i

offered that allows for on-chip debug- —I_|
ging and writing to Flash memory while |
connected to the actual device.

Hardware tool

On-chip debug emulator uUEASE |
|

Reference board with built-in microcontroller |

Examples of Tool Screen and Connection

On-chip debug emulator uEASE

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

DTU8 debugger
operation screen

O Taae

[ 2w s

| il Bin) | Blo| el 2| 8| [EFEOGSED S
¥

Liss B IE dddress

User-friendly
graphical
user interface

LcdAtU8 LCD image tool

Inputting a bitmap file of an LCD panel image and LCD panel layout information automati-
cally generates table data for LCD allocation RAM along with a sample control program.
The LCD image tools simplifies complicated mapping operation.

The LCD image tool is divided into 2 tools, one for LCD image assignment and the other
for LCD image verification.

The LCD image assignment tool facilitates LCD panel image mapping with the microcon-
troller terminal using the LCD image displayed on the PC.

The image verification tool aids in checking that the mapping was correctly performed.

LCD Image Tool Screenshots

ST} "";‘_I |i'¢"yl‘0l:-c::l:-”:|l\h.l-.ﬂ ===
COZOZUZOZOZUZ00 = g
ggu:u:uu -“;i;l.lj:l Ul e
R e .-::J (20X o

= s LOZ0Z0Z0Z0Z0Z07(
e b e S

ThorME BN [Sranwtinne

LCD image verification tool

LCD image assignment tool

16 OKI SEMICONDUCTOR

Reference board with
built-in microcontroller

The reference board contains the
microcontroller and the minimum number
of parts required. Connection with uUEASE
allows evaluation of the operation of
ML610400/ML610300 series products.
Software development and Flash program-
ming are possible.

MEASE Connection Method

Interface cable

g A USB
| i C—

HEASE \/
Software tool

5 e
Reference board Customer's development board

MWUEASE

Flash multi-writer ! UMEASE Connection Method Using MWuUEASE

32uEASE connections max.
“Uss i

~

USB hub

Supports simultaneous Flash program-
ming of multiple boards of the same

— |
-

-—

7

Y

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

S N k_/
uEAse USB
Customer development boards

LR,

*1: The requisite number of uEASE units
must be purchased to use MWuEASE.

MWuUEASE Screenshot

HTU8 HEXconverter

A tool for creating ROM code data when writing the customer's code into the
Flash memory (performed at OKI SEMICONDUCTOR's facility)

r

FWUEASE Flash writer

A software tool that acts a Flash writer for controlling the
on-chip debugging emulator uEASE.

~N

The demo kit contains an ML610Q431 reference board, a demo board, and sample
program*2, and enables users to verify a host of parameters/functions, including
temperature/humidity measurements, LCD display, UART signals, melody output,
and the stopwatch.

Connecting to UEASE enables confirmation of the included sample program via the
DTUS8 debugger.

Demo Kit Connection Method

ML610Q431 reference board + demonstration board

The demo kit allows confirmation of the V

melody output, stopwatch, signal, Software tool
temperature/humidity measurements,
LCD display, and debugging operation.

*2: The demo kit includes the ML610Q431 reference board with integrated temperature and
humidity sensors. For other types of reference boards, OKI SEMICONDUCTOR recommends
that the user prepare all required parts after purchasing the desired reference board.

\_

Speech synthesis utility simplifies editing and data creation

OKI SEMICONDUCTOR's speech synthesis utility, along with a Utility
reference board and audio microcontroller, enable easy editing of o e e - Sound clipping/connection
the voice data and ROM data generation while listening to the e R - No sound insert

actual audio. In addition, the application program is developed - Fade-in/Fade-out

using a program development support system, while a Flash

programming software (FWuUEASE or MWuUEASE), along with the
MEASE on-chip debugging emulator, enable evaluation of applica-
tion ROM codes and voice ROM data in the user's actual set.

Reference Board (Provided by OKI SEMICONDUCTOR)

Write sound data

Write program

B data

USB cable

Operating environment for speech synthesis utility tool

- 0S: Microsoft® Windows GreaerEaing
Windows 2000 (service pack 4 or later)/Windows XP (service pack 2 or later)/Windows Vista data

« Processor and memory: 1GHz Intel® Pentium IIl or equivalent, 512MB RAM

+ Hard disk space : 1GB of free space

+ Audio system : Windows-compatible sound card supporting at least 16bit and speaker

MEASE sold by
OKI SEMICONDUCTOR

x\xkn“xl‘nix‘llx‘ T,
P
AR i,
oy KRR R

Flash-type speech
microcontroller

5
f

IDEUS
(megrated development} gt 5ssessment available

environment

Easy development with OKI SEMICONDUCTOR's
speech synthesis utility

3 Program data should be developed under
"IDEUS integrated development environment" separately.
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Low Power Microcontroller

Program Development Support System

*1: All software except for MWUEASE is bundled in uEASE

*2: All required uEASE units must be purchased when using MWuEASE

= =
%: % Part number Software tool Deveopment Hardev:;:rt;::le ] %’ %
= ° |l Standard type =5
ML610Q486 / ML610Q486P -Project management tool ML610Q486 Reference board
ML610Q487/ML610Q487P (IDEUS integrated development environment) ML610Q487 Reference board
ML610Q488/ML610Q488P et Too ML610Q488 Reference board
ML610Q489/ML610Q489P -Flash programming tool (*2) ML610Q489 Reference board
ML610482/ML610482P/ML610Q482/ML610Q482P | -ROM code generation tool for code entry UEASE (1) ML610Q482 Reference board
Speech function type <Rfequired environment'> . .
ML610340/ML610Q340 e (G2l version ML610Q340 Reference board
ML610346/ML610Q346/ML610348/ML610Q348 SVGA (800X600) or more ML610Q346 Reference board
ML610347/ML610Q347 +At least 20MB of free hard disk space ML610Q347 Reference board
ML610421/ML610421P/ML610Q421/ML610Q421P ML610Q421 Reference board
ML610422/ML610422P/ML610Q422/ML610Q422P ML610Q422 Reference board
ML610Q428/ML610Q428P ML610Q428 Reference board
ML610Q429/ML610Q429P ML610Q429 Reference board
ML610Q431 ML610Q431 Reference board
ML610Q432 ML610Q432 Reference board
ML610Q435 Project management tool ML610Q435 Reference board
ML610Q436 (IDEUS integrated development environment) ML610Q436 Reference board
ML610Q438/ML610Q438P -Build tool ML610Q438 Reference board
ML610Q439/ML610Q439P +Debugging Tool ML610Q439 Reference board
g (D
ML610401/ML610401P O e o or sure oty " | UEASE (1) ML610Q407 Reference board (*3)
ML610402/ML610402P <Required environment> ML610Q407 Reference board (*4)
ML610403/ML610403P *Windows 2000/XP/Windows 7 (32-bit version) ML610Q407 Reference board (*5)
ML610404/ML610404P “Graphic adapter and display of ML610Q407 Reference board (*6)
ML610405/ML610405P SVGA (B00XE00) or more ML610Q407 Reference board (‘7)
+At least 20MB of free hard disk space
ML610406/ML610406P ML610Q407 Reference board (*8)
ML610407/ML610407P/ML610Q407/ML610Q407P ML610Q407 Reference board
ML610408/ML610408P/ML610Q408/ML610Q408P ML610Q408 Reference board
ML610409/ML610409P/ML610Q409/ML610Q409P ML610Q409 Reference board
ML610Q411/ML610Q411P ML610Q411 Reference board
ML610Q412/ML610Q412P ML610Q412 Reference board
ML610413/ML610413P/ML610Q413/ML610Q413P ML610Q413 Reference board
ML610Q415 ML610Q415 Reference board

*3: Setting the ML610Q407 reference board to “ML610Q401 mode” enables operation equivalent to the Mask version ML610401.
*4: Setting the ML610Q407 reference board to “ML610Q402 mode” enables operation equivalent to the Mask version ML610402.
*5: Setting the ML610Q407 reference board to “ML610Q403 mode” enables operation equivalent to the Mask version ML610403.
*6: Setting the ML610Q407 reference board to “ML610Q404 mode” enables operation equivalent to the Mask version ML610404.
*7: Setting the ML610Q407 reference board to “ML610Q405 mode” enables operation equivalent to the Mask version ML610405.
*8: Setting the ML610Q407 reference board to “ML610Q406 mode” enables operation equivalent to the Mask version ML610406.
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ARM-Based Microcontroller

ARM-Based Microcontroller Overview

Product Overview Product Line-up

= =
s = s =
5 g @®De facto standard ARM core @ We offer wide selection of products with a de facto standard ARM chip onboard. g g
5 ARM7TDMI™ or ARM946E™ is used for a CPU core. This provides a superior reusability of software. (Q6203:512KB Flash) =
@®Wide selection of products i A
Based on the customers application, the customer can choose the most suitable microcontroller from wide selection of products. Performance Faster mr;-clzgssin f=120MH
e e P 8|  ML675050 = z
@®ML674000 ARM7TDMI™, which is suitable for a small system. A For USB
: . , " , | (Q5003:512KB Flash) ARM7TDMI or USB storage
@®ML674001/Q4002/Q4003 Enhanced function version of ML674000 and models that include built-in flash ROM are also available. f=64MHz TTTZoooooooooooooooooo oo .
@ML675001/Q5002/Q5003 ARM7TDMI™ with 8 Kbyte of unified cache, operating at 60MHz provides high performance. | (Q5002:256KB Flash) 8KB Cache 3 ML675013 (Hybrid) !
@®ML67Q4060/61/50/51 ARM7TDMI™ These models have a built-in flash memory. ML675001 Built-in USB ‘ |ML675021 (Peripheral control) | |
The customer can choose from wide selection of packages. ARM7TDMI [ ML675011 (VDP control) ' For amusement
WCSP (Wafer level Chip Size Package) delivers the smallest package of ARM microcontroller in the world. f=60MHz For Igentgral-purpose 3 ARM7TDMI 3
@®ML675050 ARM7TDMI™ includes 8 Kbytes of unified cache. The operating frequency of 64MHz provides high performance. 8KB Cache applications 3 f=60MHz i
A variety of peripheral circuits such as USB Full-Speed HOST/DEVICE are included as a product feature. f Faster processing || 8KB Cache !
OML696201/Q6203 ARMBO946E™ operating at 120MHz, provides high performance, and supports very rich peripherals, | (Q4003512KB Flashy |
such as USB2.0 High Speed Device, ATA, and NAND Flash interface. | (Q4002:256KB Flash) (Q4050/1:Extemal bus expansion)
@®ML675011/5021/5013[J] ARM7TDMI™ includes 8 Kbyte of unified cache.Peripheral circuits best suited for VDP (Video Displa
yie o P ( play ML674000/4001 ML67Q4060/1
Processor) and LED control are included as a product feature. ARM7TDMI ARM7TDMI
@Software development kit f=33MHz f=33MHz For space saving applications
The customer can start software development and microcontroller evaluation immediately. P Function

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

Application Examples Development Tool

Target LS| products Evaluation Board Software development environment
Code generator tool Debug tool
ML674000 ML674000 CPU Board
ML674001/Q4002/Q4003 ML67Q4003 CPU Board
ML675001/Q5002/Q5003 ML67Q5003 CPU Board
O ML67Q4050/Q4051 ML67Q4051 CPU Board @RealView® Development Suite (RVDS) (1) @ calViows IGE (VD (1)
@ H ML67Q4060/Q4061 ML67Q4061 CPU Board @ARM® Developer Suite (ADS) (*1) @ Third-party tool (*2)
o [ = ML675050 ML675050 CPU Board ®Third-party tool (°2)
Portable Audio Player Phone, FAX, USB Memory,

Multifunction Machine USB One-Seg Tuner ML696201/Q6203 MLE9Q6203 CPU Board
ML675021 ML675021 CPU Board
ML675013 ML675013 CPU Board

*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.

@I

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

i * For information on “partners” with which we have announced collaboration in press releases or other publications, contact the following company.
Remote Controller, Mobile Phone, Data Technology Inc. http://www.datec.co.jp/

Surveillance Camera - .
Short-Range Communication Device PHS Product offered: middleware “Cente® Middleware Series”

*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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ARM-Based Microcontroller

ARM-Based Microcontroller

Built-in Memory Operating Operating Condition Peripherals
Description | Part Number ROM CPU Core | Frequency Su Operating General- Interrupt Package
pply Voltage Supply Currency - . " . .
/Flash RAM Cash (Max.) ) Tem:z%?ture (Typ.) ptlJDrgrcl)Sse Timer PWM WDT A/D Serial Ports Ert%?g;/l Additional Peripheral Functions
55mA DMA controller 2ch =
. 10bit A/D External memory controller TQFP128 S35
ML674000 8KByte ART 2ch 19/ 3
— Y ‘0'396’;‘;'"3 at 3 8ch UART 2c %% | (ROM(Flash). SRAM. DRAM(EDO/SDRAM). I0) LFBGA144 [N
TOP =
ML674001 B 33MHz STOF ot =
ML67Q4002 | 256KByte(Flash 170:3.0~3.6 33MH SZTIA i 7
yte(Flash) core:2.25~2.75 @3Nz, o UART 26h DMA controller 2ch
For General-| ML67Q4003 | 512KByte(Flash) 32KByte 42 16bitx2 | 16bitx1 | 10Pit A/D SSIO 2ch 93,5 | External memory controller LQFP144
purpose | ML675001 _ 92mA 4ch 2C 1o (ROM(Flash). SRAM. DRAM(EDO/SDRAM). |0) | LFBGA144
Applications 8KByte m ) STOP mode
ML67Q5002 | 256KByte(Flash) unified 60MHz (60MHz, when using
ML67Q5003 | 512KByte(Flash) extemal ROM)
t7h(6 ghargt t6h(sh_alre . USB2.0 FS/LS Host 1ch (‘1) DMA controller 6¢ch |
92mA e circuit|the circui : USB2.0 FS Device 1ch (1) External memory controller
3.0~ i ith ti 12bit A/D
ML675050 - e | e bamhz | VOSI73C | .40~85 |  (Operating at 62 |With PMIwith timer | qepitsct | 2 I2C 2ch 35/7 | (ROM(Flash). SRAM. SDRAM. O] iy
’ ' 64MHz) functional |functional Uéo‘lfszgﬁh LCD controller
timer) timer) RTC 1ch
DMA controller 2ch
ML67Q4050 | 64KByte(Flash) ARM7TDMI ] 70mA External memory controller LQFP144
1/ qésé%:%is (Operating at 105 |7 (6 share 6 (share 35/5 | [ROM(Flash). SRAM. I0) LFBGA144
For Space | ML67Q4051 | 128KByte(Flash) core-.eome. 33MHz) e |, CrrouTt 10bit A/D UART 3ch RTC, I2C (send, receive) 1ch
aving te - z iti- i itx Cl [ mode
Savi 16KBy 33MH as muiti- |as multi- | 160itx1 | 4ch I12C 1ch STOP mod
Applications functional |functional SPI 2ch DMA controller 2ch
ML67Q4060 | 64KByte(Flash) o 65mA 40 |timen |timen RTC TQFP64
1/0:2.25~3.6 (Operating at 26/5 WCSP64
c70a081 | 128 core:2.25~2.75 oM I°C (send, receive) fch LFBGAS4
ML67Q4061 | 128KByte(Flash) z STOP mode
DMA controller 4ch
External memory controller
ML696201 - 95mA USB2.0 HS Device 1ch (') (ROM(Flash). SRAM. SDRAM. [0)
For USB |=8KByte 1/0:2.7~3.6 . . . 10bit A/D UART 1ch 2 RTC
30~ /4
Storage 128KByte D=8KByte ARM946E 120MHz core:1.35~1.65 30~70 (Of)ze(;illtnf)at 87 3 16bitx1 | 16bitx1 4ch SSI0 2¢ch 3 NAND Flash controller LFBGA272
I2C 1ch 12C (send, receive) 1ch
ML69Q6203 | 512KByte(Flash) IDE controller
STOP mode
126mA DMA controller 2ch
3.0~ ART 1ch
ML675011 ] - 64KByte BKE,V‘OT ARM7TDMI| 60MHz | " 9;3é%~3;'%5 0~70 |(60MHz, when using 2 7 | 16bitx2 |16bitx1|  — :SI o 1§h 18/5 | External memory controller LQFP144
unimie core-1.95~1. external ROM) (ROM(Flash). SRAM. DRAM(EDO/SDRAM). 10}
92mA theecsi?;:ﬁ ?hfeStc‘?lrrceuit 12bit A/D 12C 2¢h EMA cc:ntroller 6ch |
_ 8KByte 1/0:3.0~3.6 | 0. : with PWM | with timer it I UART 3ch xternal memory controller
For ML675021 32KByte unified ARM7TDMI| 64MHz core:1.35~1.65 40~85 (Oréir'at;'ng at 62 as muiti- las multi- 16bitx1 8ch Pl 20h 35/7 (ROM(Flash). SRAM. SDRAM. 10) LQFP176
Amusement 2) functional |[functional RTC 1ch
timer) timer)
7 (6 s_har_e 8 (6 s_ha(e UART 3ch
8KB 1/0:3.0~3.6 the circuit |the circuit SPI 2ch DMA controller 10ch (2ch compatible with ML675011)
ML675013(J] - 64KByte unifi):eg ARM7TDMI| 56MHz core'i 55~1' 65 0~70 | In ES evaluation 34 ;v;t:];\tlzl_M ;Vs'ﬂrLL'ITfr 16bitx1 - I2C 2ch 39/5 | External memory controller LQFP144
o ' functional |functional SSIO 1ch (ROM(Flash). SRAM. DRAM(SDRAM). |0)
; h *2) 6ch
timer) timer) SBTX (

[J]: This LSl is limited to the market in Japan.
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*1:

*2:

USB2.0 HS means HIGH SPEED (480Mbps).
USB2.0 FS means FULL SPEED (12Mbps).
USB2.0 LS means LOW SPEED (1.5Mbps).
SBTX is a serial bus dedicated for output.
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Speech synthesis LSI

Speech synthesis LS| 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.

é o @We offer a wide selection of products, focusing on superior sound quality ADPCM method. ] ] o ) ] é o
§<§ @®We help the customers to create sound, including recording, sample creation, and sound adjustment. Speech synthesis LSI with built-in large-capacity P2ZROM™ ML228DDS€|’!95 §<§
no \This product can be used in a variety of applications, including home and industrial electronics. ML227DDS€r|eSJ oo
Speech synthesis LSI with built-in medium/small-capacity Flash/Mask ROM | ML2256[Series
. Suitable for applications that need short sounds or sound effects, such as security alarms and toys. ML223[ ][ JSeries
Peripheral Technology Sound Technology \
-Ultra low power Abundant -ADPCM2/Non-linear PCM/HQ-ADPCM ML2257( Seri
-P2ROM"/Flash/Mask ROM Sound -High frequency compensation filter Speech synthesis LS| for automotive ML2255DS§:=S:
-High-output speaker amplifier class AB/class D Technology -Speech speed conversion/ Suitable for in-vehicle applications, such as indicator sound, ETC, and meter panel. ML223[ [ ISeries
-8bit RISC CPU music interval conversion . v
Low power microcontroller with speech function :
Suitable f ity al Simpl | and high li h playback functi i d ingle chi ML61034[ ISeries
Abundant Market Achievement Market Customer Customer Support U uitable for security alarms, toys, etc. Simple control and high-quality speech playback functions are integrated on a single chip. )
Home Electronics/Consumer electronics/ . -Contract Narrator with rich experience in
Car Electronics/Industrial Electronics/ Achievement Squort LSI processing Speech synthesis LS| With external memory 20 Seri
Toy/Communication Device/Security-- Recording support{Vmce analy5|§, Editing/ Memory of 128M bits with a built-in speaker amplifier can be connected for long-time playback. ML 4L Series
Sound effect creation/Volume adjustment \_ )

"TTS service This product list shows main products of speech synthesis LSI.
Application Examples Applied Circuit
.. . . . . . . Product feat f ML2282[ -
This is a “Speech LSI” which has superior features in reproducing and recording natural sound. Speech synthesis LSI U%—A%_ .’° uct features of ML2282( - [ ILILJ
) L MO [ £ SELT Built-in speaker amplifier
with built-in S?Z{K —]_C"_g— 0.7W (at 5.0V)
Home Electronics o, Car Electronics large-capacity P2ROM™ NCR SEL® _Log @We offer wide selection of products suitable
2| BUSY ML22820-000 L
% “Winker Sound RESET for CPU I/F.
Y ETC “r SPI : ML2282[ -]
— sPP 2~ . _
+Car Navigation O T DOAD  AGND ) I%C: MLZZ%D O )
— @Wide selection of P2ROM memory capacity
i1 = 4 Mbit/8 Mbit/16 Mbit
. ,J‘. rt. Product features of ML22420
S‘?eeCh synthesis LSl Moy [ QTS OVoo Ve . Serial | @Built-in speaker amplifier
with external memory e o Sl Fashor, 0.7W (at 5.0V)
NCR ook @ We offer wide selection of products suitable
Ll ML22420 for CPU I/F.
Industrial . SPI : ML22420
Consumer El l:r nl House Equipment ol see 12C : ML22460
Electronics/IT ectronics O X DGND  AGND @®Long-time playback
The inspection I T L L

- = ~128Mbit serial Flash/P2ROM™ supported

Multifunction Printer is completed.

- Machine

Inspection
Device, etc.

Boiler (
' =
@ -IH Cooking Heater
-Gas Range

Security
Device

Product features of ML2234[ J-[ ][ ][]
@Built-in speaker amplifier 1.0W (at 5.0V)
@|/F is also selectable. Standalone: ML2234[ -]
CPU I/F  : ML2233[-[ ][]
ML22321-[1][]
\i‘]\r ML2256[ - ]1C]
/| @High quality speech playback Built-in 16bitDAC,
built-in HQ-ADPCM

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

Digital Code-less

H Phone

AOOO0000o000w

ZINZIN 70N

Security

A fire occurs.

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

ML22340/341

Surveillance

The door is closing:. Camera

Please be careful.
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Speech synthesis LSI

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

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

. Operating | Operating | -OPerating | - pom  |Number of| Maximum |cpy (gp Amp | Number of
Description Part Number Part Number |y 51tae(V)|Frequency Tem?%r)ature Capacity(bit) Phrases Tﬂgé%iﬁ'% I/F | (W) (mgr'ﬂgb DAC | Others | Package
ML22863 ML22863  |2/=3800\4.006MHz| -40~+85 PZROM™ | 4006 | 258 | Pc | 07 2ch | 16bit | — |SSOP30
12C interf. - :
oeh Simultanoous b 27~36 or o ar | P2ROM™ 2 |
ch simultaneous playback/ ML22864 ML22864 500 O 4.096MHz | -40~+85 | P2RO) 4096 520 2c| o7 2ch | 16bit SSOP30
speaker amplifier installed ~
P P ML22865 ML22865 | 2738 orla ogemHz| -40~+85| P2ROM™| 4006 | 1044 | PC| 07 | 2on | tebit| — |SSOP0
'~ Speech-speed
ML22763 ML22763 27~36 0r| 4 096MHz| -40~+85 | PZROM™ /| 4596 258 2c| 07 1ch | 16bit | and pitch | SSOP30
12C interface 4.5~5.5 4M conversion
~ Speech-speed
Speech-speed and pitch conversion function ML22764 ML22764 2"1753? 5" |4.096MHz| -40~+85 PZF;?AMTM 4096 520 ’c| 07 ich | 16bit |and pitch | SSOP30
installed/speaker amplifier installed o 7'~3 6 or P2ROM™ ) Sﬁeré!ﬁrsi'fe'&
ML22765 ML22765 .7~~36 0r | 4 096MHz| -40~+85 4096 | 1044 | 1’c| 07 1ch | 16bit | and pitch | SSOP30
4.5~55 16M conversion
_ ML22823 ML22823 27~36 0r| 4 096MHz| -40~+85 | PZROM™ | 4596 258 | SPI| 07 2ch | 16bit | — |SSOP30
SPI interface 4.5~55 4M
2ch simultaneous playback/ ML22824 ML22824 | 27=3800 14 006MHz| -40~+85 PZROM™| 4006 | 520 | sPI| 07 2ch | 16bit | — |SSOP30
speaker amplifier installed 'N ;
ML22825 ML22825  |2/=38014.006MHz| -40~+85 PZROM™| 4006 | 1044 | sPI| 07 2ch | 16bit | — | SSOP30
~ Speech-speed
ML22723 ML22723 27~36 0r| 4 096MHz| -40~+85 | PZROM™ | 4596 258 | SPI| 07 1ch | 16bit | and pitch | SSOP30
SPI interface 4.5~5.5 4M conversion
~ Speech-speed
Speech-speed and pitch conversion function | ML22724 ML22724 272380014 006MHz| -40~+85 PZROM™ | 4006 | 520 | sPI| 07 1ch | 16bit | and pitch | SSOP30
i . . . conversion
installed/speaker amplifier installed ML22725 ML22725 27~360r|4 096MHz| -40~+85 | PZROM™ | 4096 | 1044 | SPI| 07 tch | 16bit | arpen SSOP30
45~55 | 16M ) conversion
ML22802/ML22P802 ML22802/ML22P802| 2.7~36 |4.096MHz| -20~+85 | P2ROM™ | 545 131 SPI| — fch | 12bit | — |ssopPso
/OTP 2M
SPI interface
ML22804/ML22P804 ML22804/ML22P804| 2.7~36 |4.096MHz| -20~+85 | P2ROM™ | 4554 262 SPI| — fch | 12bit | — |SSOP30
Built-in P2ROM/OTP /OTP 4M
ML22808/ML22P808 ML22808/ML22P808| 2.7~36 |4.096MHz| -20~+85 | PZROM™ | 1504 524 sPI| — fch | 12bit | — |SSOP30
/OTP 8M
*1 : Maximum playback time when the sampling frequency is 4kHz in ADPCM2.
Speech synthesis LSI with external memory Speech synthesis LS| with external memory
- Operating Operating | ROM  Number off Maximum | oy |gp Amp | Number of
Description Part Number Part Number Frequency Temggr)ature Capacity(bit) Phrase T::r!gégi%) \/F W) (Imlé(rqugl) DAC | Others | Package
. ML22460 ML22460 4.096MHz -40~+85 | External | 1024 139 2c| 07 4ch | 16bit | — |SSOP30
4ch simultaneous playback
Serial external memory ML22420 ML22420 4.096MHz -40~+85 | External | 1024 | 139 | sPI| 07 4ch | 16bit | — |SSOP30

26
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*1 : Maximum playback time when the sampling frequency is 4kHz in ADPCM2.
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Speech synthesis LSI

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

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

o Operating | Operating | -OPerating | ROoM  |Number of| Maximum | cpyy | gp Amp | Number of
Description Part Number Part Number Voltage(V)| Frequency TemFOeCr;ature Capacity(bit) Phrases _Fiﬁxé?sgg \/F (W) (Iﬁg:rr:gl) DAC | Others |Package
Serial interface type ML.82562 M 27~55 |4.096MHz -40~+85 | MaskiFlash 1024 | 98 () | serial | 1.0 2ch  |16bit| Fail-safe | SSOP30
ML22563m/ ML22Q563 ML22563m/ ML22Q563| 27~55 |4.096MHz| -40~-+85 |Mask/Fash 1024 | 201 D serial | 1.0 2ch  |16bit| Fail-safe | SSOP30
. . ki Disconnection
Serial interface tybe ALEREW L LR ML22330/ML2203%0| 2355 |4.096MHz -40~+85 Meskash 30 | 25D Iserial| 1.0 | fch |16bit| sk SSOP30
- protection circuit
ML22331/ML22Q331 ML22331/ML22Q331| 54 A0 Mask/Flash ¢ - I
aED D 23~55 |4.096MHz| -40~+85 | 2oL 30 43 Serial | 1.0 ich  |16bit Tenbehe SSOP30
ML22340/ML22Q340 ML22340/ML22Q340| 4. - Mask/Flash (2) | Stand | Dt
Stand alone type ED & 23~55 |4.096MHz| -40~+85 | 3201 30 25 Slane | 1.0 ich  |16bit Tenbeuthe SSOP30
4 *. Disconnection
Built-in Flash/Mask ROM ML22341/ML22Q341 ML22341/ML22Q341 | 53 .z |4096MHz| -40~+85 Maglggll(ash 30 43D gltg:g 10 1ch | 16bit| ;oecin | SSOP30
m m protection circuit
Serial interface type ML22321/ML22Q321 ML22321/ML22Q321 - A0 Mask/Flash ¢1) . | Domeceonen
Bt Flaan e e ED PEW) 23~55 |4.096MHz| -40~+85 | 25008 62 43 Serial | 1.0 ich  |16bit o SSOP30
*1 : Longest playback time when the sampling frequency is 6.4kHz in HQ-ADPCM.
*2 : Longest playback time when the sampling frequency is 6.4kHz in ADPCM2.
Speech synthesis LSI for automotive Speech synthesis LSI for automotive
. Operating | Operating | -OPerating | pom  |Number of| Maximum | ooy | gp Amp | Number of
Description Part Number Part Number Voltage(V)|Frequency TemPOecr)ature Capacity(bit} Phrases 'Filn%?::cl:() \/F W) (Imlé(rqugl) DAC | Others |Package
S“"S&’JJ&’EQOSZﬁt’-ﬁfﬂiL”k‘“F'fé"ﬁ“s i e 27~55 |4.096MHz|-40~+105 Mask | 1004 | 98 | serial | 1.0 4ch  |16bit| Fail-safe | SSOP30
Support for 105°C, 4ch simultaneous |2 GEAD - ML22578 ML22Q578 | 27~65 |4.006MHz -40~+105 Mask Fash 1024 | 201 (V| serial | 1.0 4ch  |16bit| Fail-safe | SSOP30
e * (e} t
playback, buit-in Flast/Mask ROM | ML22563ML22Q553 ML225%8 5720553 | 27~55 | 4.008MHz -40~+105 MekEash 1024 | 201 D serial| 1.0 | 4ch |16t | prevemton | SSOP30
all-sare
ML22330/ML22Q330 ML22330/ML22Q330| 5355 |4.096MHz| -40~+85 | Mask/Flash| 55 | 25 (D | gerial | 10 1ch  |16bit| _sewcion | SSOP30
(NEW) [NEW) sl indttles 640K bl B ¢ i
ML22331/ML22Q331 ML22331/ML22Q331| 53 55 |4.006MHz| -40~+85 | Mask/Flash| o 43 | serial | 1.0 1ch  |16bit| —dewcion | SSOP30
=D CED e z 896K bl © " | pemperatre
Support for 85C, ML22340/ML22Q340 ML22340/ML22Q340| 4 Mask/Flash ¢2 | stand . | Discomnection
3~55 |4.096MHz| -40~+85 30 25 1.0 ich  |16bit| Lgetecton * | SSOP30Q
built-in Flash/Mask ROM GED CED ‘ 640K alone ¢ " rompertre
- Disconnection
ML22341/ML22Q341 M'-22341m/ ML22Q341| 23~55 |4.096MHz| -40~+85 | MaskFlash 59 43D Stand |4 1ch  |16bit pfm:p\t SSOP30
- Di ti
ML22321/ML22Q321 ML22321/ML22Q321 | 53~55 |4.096MHz| -40~+85 | MaskiFlash) g7 43D | serial | 1.0 ich  |16bit| secien | SSOP30
*1 : Longest playback time when the sampling frequency is 6.4kHz in HQ-ADPCM.
*2 : Longest playback time when the sampling frequency is 6.4kHz in ADPCM2.
Low power microcontroller with speech function Low power microcontroller with speech function
Operating Condition ROM/RAM Function/Feature
iti ; .o () Current (*2) | Operating i
Description Part Number Part Number | Operating |Operating ()] Surent otion| Temparaturel _ ROM | RAM | \or | ADC OP | Serial Ports | Package
Voltage(V)|Frequency (Typ.@HALT)|  (C) Capacity(bit) Capacity(Byte (Method) | Amplifier |SS10(*3)| UART
Built-in Mask ROM M%“O M'iglgﬁ“o 22~55 |4.096MHz| —  |-40~+85 '\Sgﬁk 512 1 — — 1 — | SSOP30
Built-in Flash memory M'—%‘):%“O M'—&%"‘O 22~55 |4.096MHz| —  |-40~+85 Fg'gsKh 512 1 — — 1 — | ssoP3o
OP amplifier and 12-bit ADC 3ch installed ML610346 ML610346 . 4.096MHz A0~ Mask 12bitx3ch
B sk ROM =D D 22~55 (% 00N 154A  |-40~+85 TAS 1K 1| Seavental 3 1 1 | TQFP64
OP amplifier and 12-bit ADC 3ch installed ML610Q346 ML610Q346 — 4.096MHz A0~ Flash 12bitx3ch
Buitin Flash momors D D 22~55 |“ ool 15uA  |-40~+85) =8¢ 1K 1| Goovontal 3 1 1 | TQFP64
12-bit ADC 12ch installed ML610347 ML610347 — 4.096MHz AN Mask 12bitx12ch _
BLiltin Mask ROM roen) D 22~55 |t 1.5uA |-40~+85| TS0 1K 1| e 1 1 | TQFP64
12-bit ADC 12ch installed ML610Q347 ML610Q347 e |4.096MHz AN Flash 12bitx12ch |
Built-in Flash memory [NEW) CED 22755 | T3oKkHz | 1OMA - |-40~+85] Loek K 1 |(Sequential 1 1 |TQFP64
OP amplifier and 12-bit ADC 2ch installed ML610348 ML610348 - 4.096MHz A0~ Mask 12bitx3ch
e et ROM S D 22~36 |*oo 15uA  |-40~+85) =S¢ 1K 1| Goovontal 2 1 1 | QFP56
OP amplifier and 12-bit ADC 2ch installed ML610Q348 ML610Q348 - 4.096MHz A0~ Flash 12bitx3ch
Built-in Flash memory GED QED 2238 |"3okHz | 1WA A0~+ES| ogk | K| T |(sequentia) 2 1| 1 | QFPS6

28
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*1 : 4MHz supports built-in PLL oscillation/ceramic/crystal oscillation. 32kHz supports RC oscillation.

*2 : Current consumption in HALT mode at low speed RC oscillation of 32kHz.
*3 : As SPI compatible of 8bits/16bits, usable chip select signal does not exist.
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Audio LSI for Portable Devices

Audio LSI for Portable Devices Overview

Product Overview Product Line-up
OKI SEMICONDUCTOR's Audio LSI series for portable devices allows audio analog circuits that cannot be mounted on the increasingly AD/DA | Number of Speaker Output Effect _
high-speed and small-sized CPU and DSP, to all be integrated on a single chip. A range of acou.stic technologies suited for your Part Number Channel ler:gzr;gne Type Outout(W)| Loud Sound™| EQ |Wind CutlNotch] ALG Other Function
application can also be integrated on a single chip to deliver superior sound quality for your device. ML26128HE Y 6 Monaural Class AB 05 O O 10 auo] O 1O Fasy VIDEO.LDO
ML26121AHB 2/2 4 Monaural Class AB| 0.5 @) @) O O O —
Digital Processing ML26121AGD | 2/2 4 Monaural Class AB| 0.5 @) @) O O O —
2> Lbo Recording e ML26127HB | 1/1 1 |Monaural Class AB| 0.5 O |O|Omuw] O [OFast| VIDEO.LDO
2 PLL [Auto Level Gontroller (ALC) 'W ML26125HB | 1/1 1 |Monaural Class AB| 0.5 O 0| o |Oo]| O VIDEO.LDO
53 ML26125GD 1/1 2 Monaural Class AB| 0.5 O O O O O VIDEO.LDO
- e | 5-Band Noten Fitter | ML26125CHB | 1/1 2 |Monaural Class AB| 0.5 o |o] o o] o LDO
T > | |Wind Noise Reduction Filter| | - pac) % ML26124-00HB | 1/1 1 |Monaural Class AB| 0.5 — O] 0 O] O VIDEO.LDO
ML26124-02GD | 1/1 2 Monaural Class AB| 0.5 — O @) O O VIDEO.LDO
Playback ML2612GD 11 1 Monaural Class AB| 0.5 — O| O O | O —
" | LoudSound™ | _% ML2614HB | 1/1 1 |Monaural Class AB| 0.5 — Ol 0 | O] O —
Line Input | Auto Level Controller (ALC)| ML26211EGD | 0/1 — Monaural Class D 2 O ol — — 1 O —
. ML26211DHB | 0/1 — Monaural Class D 2 @) O — — O —
| 5-Band Equalizer | ML2611GD | 0/2 — | StereoClassAB | 08 — Jol = =1 = SRS
Others ML2611HB 0/2 — Stereo Class AB 0.8 — O — — — SRS
P Digital ML2620GD 0/0 — Monaural Class AB| 0.8 @) O — — O —
CPU+DSP ) @ | MPS Decoder | ML2620HP 0/0 — Monaural Class AB| 0.8 O O — — O —
« CPU I/F | SRS Acoustic Processing| Video Amplifier ML26203TB | 0/0 — Monaural Class D | 4 — - — — | — Low EMI
> ML2011GD 0/2 — Monaural Class AB| 0.8 — — — — —  |LowPower MP3 Decoder
ML2011HB 0/2 — Monaural Class AB| 0.8 — — — — —  |LowPower MP3 Decoder
Application Examples Example of Acoustic Processing Technology
C N . N ( . N b LoudSound™ Power supply noise reduction ratio (PSRR) Programmable EQ
DSC/DVC Mobile Phone Home electronics, Portable A small speaker Improved power supply noise reduction Provides a free filter features
Toys Navigation Device plays back loud sound -40 111 ] Conventional

product

- (t

-60
‘) PSRRI[dB]
-80

-100

mML2ail 24

10 100 1000 10000 100000
Frequency [Hz]

ALC Automatic background noise reduction
Loud sound (when a large signal is input) Soft sound (when a small signal is input) A The gain of low frequency sound is controlled
. : - according to the level difference between
. _.j [ - - Level| low frequency sound and high frequency sound.
L - [ e
— 1
| ({[TIE) |
l | I
=
)

rp
Automatically i
“adjusted to
- appropriate
sound volume ¥

[~ j,ﬁ Il m Automatically

R A AR ST adjusted to
il appropriate

H ! I_sound volume

\_ g ) #Frequency
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Audio LSI for Portable Devices
High performance audio CODEC High performance audio CODEC

ADC DAC | Full/[Microphone Input|Speaker Outputjy. . ; Head Serial Effect Operating! 8
Description Part Number Part Number | SUPPY  imbers /N Numbers,/N| Half Tvpe [Nember Masimum) Line | b6 CPY | Audio [ Toud ealWind\yoerlac Otherels Package| Size
Voltage (V) Cha%fnels (dB) Chag]lnels (dB)|Duplex| TYPe |, n&fns YP€ | /Stereo |Output|Output Output I/F I/F |Sound™ Cut |Notc Function|" -y (mmXmm)
. o ) 125, DSP. 20 296
2
Stereo CODEC WCSP type with automatic wind ML26128HB ML26128HB | 2736 | 2 |92| 2 |95 |Ful| S"8° | 6 | ©2%luiara s00mi Stereo tereo ngI/ LLRL | O |O AO o) FO \I’_'BES ! |wesp34| x
noise reduction filter and LoudSound (Under development) (Under development) erencia a-low. u-low (huto) (Fast +85 2.96
) 125, DSP. 20 296
2
Ultra compact stereo CODEC WCSP type ML26121AHB ML26121AHB [\%%[)1 257 ffj 2 |92| 2 |95 |Ful Di?;?j:ial 4 Cfgs Monaural 500mW |Stereo| Stereo Isgl/ LLRL | O |O|O|O|O| — | U |wcsP34| x
=D =D e a-low. u-low +85 296
; 2 .
HVDD 2.7-36 Single Class 12c/|'<S-DSP- 20 60
Ultra compact stereo CODEC ML26121AGD ML26121AGD LVDD 1.652.75 2 | 92| 2 | 95| Full |Differencial] 4 AB Monaural|500mW [Stereo|Stereo SPI LJ.RJ. O |O]|O]O|O| — | U |WQFN36| x
(Under development) (Under development) e Digital a-low, u-low +85 6.0
) o 12S. DSP. 20 248
Monaural CODEC WCSP type with automatic wind ML26127HB ML26127HB | 2736 | 1 | 92| 1 | 95|Full | Single | 1 C/'\aBSS Monaural 500mW|Monaua| — | SP1| LIRS, | O |O| O] 0@ \CBES ! |wesp34| x
noise reduction filter and LoudSound (Under development) (Under development) a-low. u-low (huto) (Fast) +85 248
) 12S.DSP. 20 2.58 B
2z Monaural CODEC WCSP ty"em ML26125HB ML26125HB | 2736 | 1 |92| 1 |95 |Full| Single | 1 C/'\ags 500mW|Monawal| — | SPI | LIRJ. | O |O| O[O |O \ﬂg? ! |wesp2s| x 2=
= E with noise tolerance/LoudSound Q=D (NEW) a-low, p-low +85 248 = E
g2 Single Class 2, |128-DSP. viogol 20 50 g2
g s Monaural CODEC with noise tolerance/LoudSound™ ML26125GD ML26125GD 27-36 1]92| 1 |95 Full Differenciall 2 | ™) o~ |Monaural |500mW Monaural] - — | "0 | LR, O |00 |0|0 LDO U |WQFN32| X g s
(Under development) (Under development) Digital a-low. u-low +85 5.0
12S.DSP 20 258
. 2 '~ ~
Monaural CODEC WCSP ‘ypem ML26125CHB ML26125CHB | 27-86 | 1 |92| 1 | 95|Full D.?'“g"? | 2 C/':";S Monaural [500mW Monaural|  — ISIEI/ LRL | O |O|O]O|O|LDO| 1 |wcsP2s| x
with noise tolerance/LoudSound (Under development) (Under development) nerencia a-low, p-low +85 248
Class 125, DSP. Vioeo 20 2.56
Monaural CODEC WCSP type with noise tolerance ML26124-00HB ML26124-00HB| 2.7-36 1 192| 1 | 95| Full | Single 1 AB Monaural(500mW |Monaurall — | SPI | LJJRJ. — O] OO |0 LDO ! |WCSP25| X%
a-low, u-low +85 2.46
Single Class 12, |1%S-DSP. Vol 20 50
Monaural CODEC with noise tolerance ML26124-02GD ML26124-02GD|  2.7-3.6 1 | 92| 1 |95]|Full Differenciall 2 A Monau 500mW Monaural| — Pl LJ.RJ. — OO0 |0 LDO ! |WQFN32 x
Digital a-low. u-low +85 5.0
Ultra compact monaural CODEC ML2612GD ML2s12GD | VDD 2738 | o) | | g5 || Singte | (Classl o — | |PO/[BSDSPY o) o) o o] _220 WQFN24 4).(0
P LVDD 1.652.75 Differencial AB | oma SPI | LJ.RJ +85 20
-20 2.46
2
Ultra compact monaural CODEC WCSP type ML2614HB ML2614HB HVDD 2.7-36 1 192 | 1 |95 |Half| Single 1 Class Monaural |500mW| — — | SPI 18.DSP.| Ol O| OO — | U |WCSP20| x
LVDD 1.65-2.75 AB LJ.RJ +85 1.96
ADC DAC |Full/ Mcrophone Input |Speaker Outputly,. - : Head Serial Effect o A
Description Part Number Part Number | . SUPPY  Ifimbers/[Numpeds/N| Hal Tvpe  Nmber Masimun| Line | e CPU| Audio [ Toud £Q INoten | AL ther e Package| SiZ8
Voltage (V) |o.of(dB)|cndhels|(dB)|Duplex|  TYPE || of | TYPE [/stereo [Output| Output Qutput| |/F I/F |Soungm| EQ [Notc C |Function|"¢cy (mm¥mm)
SPVDD 2755 Class 26/ |12s. Dsp. -20 40
DAC + filterless class D monaural speaker amplifier ML26211EGD ML26211EGD |IOVDD 16536 — | — | 1 | 95| — — — D Monaural| 2W — ~ lspi!| LuRy OO | — 10O ]| — | U |WQFN24 x
(Under development) (Under development)| Other 2.25-2.75 N +85 4.0
o SPVDD 2755 -20 2.46
2
DAC + filterless class D monaural speaker amplifier | ) »6511ppg ML26211DHB [IOVDD 16536 — | — | 1 | 95| — | — — C'gss Woraal| 2w | — | — |12c | LSJ DRSJP‘ Oo|lo|—10/|—1| 1 |wcspP| x
WCSP type (NEW) QED | Other 225275 . +85 1.96
. SPVDD 2.7-45 -20 6.0
2
DAC + class AB stereo speaker amplifier ML2611GD ML2611GD | HVDD27-86 | — | —| 2 |90| — | — | — CLaBSS Stereo|300mW|Stereo|Stereo| 12C |! fJ DRSJP‘ — | O| — |~ |sRs| ! |waFN3s| x
with SRS acoustic processing LVDD 2.25-2.75 . +75 6.0
SPVDD 2.7-45 -20 3.16
V'aég;tc'zss .’t\:sséesrea"czp?';e’ri’;’:s“sf'_:’ ML2611HB ML2611HB | HVDD27:36 | — | — | 2 |90| — | — | — C/'\"‘BSS Stereo|800mW|Stereo|Stereo| 12C |' fJ‘ DRSJP‘ — | o] — |- |sms| ! |wcspss x
ype wi ustic p ing LVDD 2.252.75 : +75 296
SPVDD 2.7-55 20 40
Class AB monaural Spea":;’ amplifier ML2620GD ML2620GD |IOVDD 16536 — | — | — | —| — | — | — C/'\ags Monaura[800mW| — | — ISIEI/ - O|O|—|0O|—|1|warFN2o x
with LoudSound Other 2.25-2.75 +85 4.0
SPVDD 2.7-55 -20 242
Class AB ’"°"a“'a'"j°eake’ amplifier ML2620HP ML2620HP |IOVDD 16536 — | — | — | — | — | — - C/'\ags Monaura[800mW| — | — ISIEI/ — O|O|—|0|—|1|wcsp x
with LoudSound™, WCSP type Other 2.25-2.75 +85 254
40 440
Low EMI filterless class D monaural speaker amplifier ML26203TB ML26203TB 2755 — =] === = - C'gss aw | — | — | — — — | — | — | = |twem| 2 |TSSOP16|5.00
(Under development) (Under development) +105 Without
ADC DAC | Full/ [Microphone Input|Speaker Output)y,..: . Head Serial Effect (Operating] .
Description Part Number Part Number Supply Number|S /N [Numberl S /N| Half T Number T S phone CPY Audio | Loud EQNotch|ALC Oth?r el Package Size
Voltage (V) |, of \|(dB)|chelsl(dB)|Duplex| TYPE inShts | TYP® | /stereo Output|Output|Qutput| I/F I/F |Soung™ otc Function | (¢) (mmxmm)
-20 5.0
SPVDD 2745 | o o _ |Class _|SP/ . | | _ | _ |Low power|
Low power MP3 decoder ML2011GD ML2011GD Other 2736 2 |90 AB Monaural|800mW |Stereo 8bit 2KB FIFO +;5 WQFN32 6XO
Low power MP3 decoder WCSP type ML2011HB ML2o11HB |SPVPR2745) 5 | - | — |Class goomW|Stereo], — |50V | — — | =] — | —|tow power -220 WCSP35 Sﬁs
P P Other 2.7-36 AB 8bit 2KB FIFO| o 17
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Security LSI

Fingerprint authentication LSI Overview

Product Overview

Development Tool

@®Low system cost & space saving
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.

@®Support for mouse functionality
Smooth mouse functionality can be realized by combining sensors from AuthenTec.

Software development environment

LSI Evaluation kit
vaiuatl : Code generator tool Debug tool
“2) RealView® Development Suite (RVDS) (*1) ) “1)
ML67Q5250 ML67Q5250 RealView® Microcontroller Development Kit (RVMDK) (*1)|  RealView® ICE (RVI)

Software Development Kit ARM® Developer Suite(ADS) (‘1)

ULINK-ME® (*1)

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

ML67Q5260 ML67Q5260 (*3)
ML67Q5270 Software Development Kit

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

Application Examples

@®Door Lock @Locker/Safety Box  @USB Dongle/Token
@®Room Access Management @Garage Opener @®Removable Storage
@Handy Terminal ®POS @OA Equipment

@Health equipment @®PC/Server @Access Control

@Application Example: USB Token

Y
9
OKI
« [oso |
OSC
-

EPE*!

*1:Electrostatic Preventing Element

34 OKI SEMICONDUCTOR

*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)
*3: We provide 2 products, each of which has a different sensor.

ML67Q5260-SDK-1751 (AES1751)

ML67Q5260-SDK-1711 (AES1711)

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

Fingerprint authentication LSI

Operating Conditions Built-in Memory Peripheral Functions
Description Part Number Sy Operating | Instruction . General- Interrupt Pack
pply Voltage S : Operating ROM ; . Sources . ackage
quency | Execution o RAM Cache Purpose Timer PWM WDT | A/D Serial Ports Other Peripherals
V) (Max.) Time Temperature(*C)| /Flash Pgrts 'I’E‘;?;':gg B
DFT based algorithm-fingerprint
4 (3 share | 3 (share A
Adopted DFT
authentication algorithm | ML6705250 | 9 30~38 | aon, | sens | -40~85(2) | 128KBYEe | akpite — 43 | With PWM | with timer | 4q.0q| | USB20FS Device fch 18/5 | External Memory Controller LFBGA144
e core: 2.25~2.75 Flash as multi- as multi- UART 1ch
32bit Microcontrollers for functional | functional SPI 2ch (ROM(Flash), SRAM, SDRAM, 10)
fingerprint authentication unctional | functiona ¢ Random number generator
timer) timer) Smart card interface
Adopted DFT . X .
based fingerprint 128KByte Synchronous SIO 1ch DFT ba.sed.algorlthm-fmgerprlnt
authentication algorithm 1/0: 3.0~36 Flash : USB2.0 FS Device ch (‘1) authentication accelerator
8 ML67Q5260 . 32MHz 15.6ns -40~85 16KByte — 25 4 — 16bitx1| — UART 1ch 17/4 DMA controller x 2ch WCSP63
32bit Microcontrollers for core: 1.62~1.98 8kByte c Random number generator
fingerprint authentication MASKROM SPI 1ch Smart card interface
DFT based algorithm-fingerprint
4 (3 share | 3 (share N
b:sic;p:ﬁizgm 128KByte the circuit | the circuit Synchronous SIO 1c;11) aDlll\;Tntlc?tlﬂn aczelﬁrator
1/0: 3.0~3.6 Flash ; o i . USB2.0 FS Device 1ch (* controller x 2¢
authentication algorithm | ML67Q5270 core: 1.62~1.98 32MHz 15.6ns -40~85 8kByte 16KByte o 37 ;vslt:]z\,:xM ;vslt:‘&r:fr 16bitx1)  — UART 1ch 18/5 | External memory controller LFBGA144
32bit Microcontrollers for MASKROM functional | functional SPI 2¢h (ROM (Flash), SRAM, SDRAM, 10)
fingerprint authentication unctiona unctiona Random number generator
timer) timer) Smart card interface

36 OKI SEMICONDUCTOR

*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

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

Product Line-up

@®Digital video decoder

and p.ortable game machine.s. Based on the signal processing technology required for video and display, along with the excellent reliability, Multi-input | ML86V7668A | | ML86V76654 ML8EV7672 ML8EV7673 ML86V7674 .
we will offer a further selection of products. : In mass production
=D, =D,
@Digital video decoder Single-input | ML86V7665 ML86V76652 | | ML86V76653 I:l
: Under development or
@Digital video encoder Digital vi planning
@Image correction LS| with built-in video memory ®Digital video encoder
ML86V7655
MSM7652 MSM7654
@MPEG4 encoder ML86V7656
@Display controller
@Evaluation board support @®Image correction LSI with built-in video memory
ML87V2103 ML87V2107 ML87V21071 ML87V21072
O®MPEG4 encoder
< <
= ML86410 g
@®Display controller
ML86V8101 ML86V8102 ML86V8202 | ML86V8207 ML86V8209 ML86V8401 |

Application Examples

Rear seat monitor
*Video decoder
Display controller

Rearview mirror monitor
*Video decoder
Display controller

A\ @

@ ©o0"o o 0O © e

Rear seat monitor

Monitoring system of [T J
surrounding environment
-Video encoder
*Video decoder

v

Video encoder

Video

Image quality Display
adjustment controller

v

Navigation monitor
Rear view monitor

Qut-vehicle

Surveillance camera
camera system

-Video encoder correction

1
1
*Video decoder i
1
1

Car navigation system =

*Video decoder/encoder ©\

38 OKI SEMICONDUCTOR 2011 SHORT FORM CATALOG 39
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Video LSI

Digital video decoder

Digital video decoder

| e Part Numb Supply Ogerating _I_Operating
nput Format art Number urrent |Temperature
p Part Number Feature Package Voltage (V) | (Max) ?"C)
NTSC/PAL/SECAM Small sized video decoder, 10-bit ADC 170:3.0~3.6
lLERbEles MLBOV7665 | | \out: CVBS, Output: BT.656 8 bits, Y/CbCr 8 bits multiplexed TaFP4s | | Gorel | 86mA | 40~85
NTSC/PAL/SECAM Small sized video decoder, 10bit ADC, Input: CVBS TQFP48 [1/0:1.7~2.0|  S2mA
CVBS ML86V76652 e Output: BT.656 8bit, Y/CbCr 8 bits multiplexed, Crystal oscillator supported \YVV%';%%% Co?éo;1_7§;62_0 1/536v) -40~85
NTSC/PAL/SECAM Small sized video decoder, 10bit ADC, Input: CVBS 170:1.7~2.0
LAREREES e Output: BT.656 8bit, Y/CbCr 8 bits multiplexed, Crystal oscillator supported, NTSC4fsc supported TQFP48 003;&_7%;2_0 35mA | -40~85
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, Input: CVBS, S-Video | TQFP100 Core: 200mA | -40~85
CVBS or S-Video Output: BT.656 8bit, Y/CbCr 8 bits multiplexed, Y/CbCr 16 bits, R/G/B 18bit 2.25~2.75
NTSC/PAL/SECAM Video decoder, 10bit ADC TQFP48 |1/0:3.0~3.6
LBl LR Input: CVBS or S-Video, Output: BT.656 8bit, Y/CbCr 8 bits multiplexed, NTSC4fsc supported | WQFN48 235?62?35. 01:368 TBD -40~85
NTSC/PAL Video decoder, 10bit ADC 1/0:3.0~3.6
ML86V7672 ML86V7672 | Input: CVBS, S-Video, Component, RGB, NTSC—~WQVGA Scaling TQFP100 c "i7~2' 0 240mA | -40~85
Output:BT.601/656, R/G/B 24 bits ore:1./me
NTSC/PAL/SECAM Video decoder, 10bit ADC 1/0:3.0~3.6
CVBS&S-Video&Component& RGB ML86V7673 ML86V7673 | Input: CVBS, S-Video, Component, RGB (WVGA), NTSC—WQVGA Scaling TQFP64 Core: TBD | -40~85
Output: BT.656 8bit, Y/CbCr 8 bits multiplexed 1.7~2.0
i i 1/0:3.0~3.6
ML86V7674 ML86V7674 NTSC':/PAL/SECAM Video decoder, 10bit ADC . TQFP64 Core: TBD 40~85
(Under development) (Under development) [nput: CVBS, S-Video, Component, RGB, Output: BT.656 1.35~1.65
Digital video encoder Digital video encoder
Output Format Part Numb Part N F Pack Supply | B e et
orma a mber urren emperature
utpu u art Number eature ackage Voltage (V) | (Max) ?QC)
NTSC/PAL video encoder, 10-bit DAC x3, ITU-R BT.601
MSM7652 MSM7652 | Input: BT.656, Y/CbCr 16 bits QFP56 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
MSM7654 MSM7654 | Input: BT.656, Y/CbCr 16 bits, Y/Cb/Cr 24 bits or R/G/B 24 bits QFP64 3.0~3.6 200mA 0~70
Output: CVBS/S-Video or RGB
NTSC/PAL video encoder 11-bit DAC x6, 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 | TQFP100 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, 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 |TQFP100 |  Core: 200mA | -40~85
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.
Image correction LSI with built-in video memory Image correction LS| with built-in video memory
o : Supply Ogerating Operating
Description Part Number Part Number Feature Density Package Voltage (V)| ht;lgigt Temp%r?ture
Field recursive type 3D-NR, IP conversion ML87Vv2103 ML87V2103 | Noise reduction function, Progressive conversion function 3.9Mb Field memory | QFP100 3.0~3.6 150mA | 0~70
Noise reduction function -Motion-adaptive 3D noise reduction
Recursive type 3D-NR, Frame synchronize ML87Vv2107 ML87V2107 -Edge-adaptive 2D noise reduction | 7Mb Frame memory | TQFP100| 3.0~3.6 70mA 0~70
Frame synchronize function
Frame recursive type 3D-NR, Noise reduction function -Motion-adap_tive 3D no_ise reduct!on
ML87Vv21071 ML87V21071 -Edge-adaptive 2D noise reduction | 7Mb Frame memory | TQFP100| 3.0~3.6 90mA 0~70
Cross color canceler .
Cross color cancel function
Noise reduction function -Motion-adaptive 3D noise reduction
. . . -Edge-adaptive 2D noise reduction
Frame recursive Automatic detection of -Noise Reduction with automatic detection of motion or still image
motion or still image 3D-NR, ML87Vv21072 ML87V21072 A : ) . ) . . 5| 7Mb Frame memory | BGA90 3.0~3.6 92mA | -20~75
Analog video encoder Low light intensity correction function, vertical mirror function, Re-sampling
g function, digital output data shrink function, Analog video encoder
function, 2-2 pull-down output function, Jaggy-less frame output function
MPEG4 encoder MPEG4 encoder
b o Bart Numb Supply Ogerating _Ipperating
escription art Number rrent (Temperature
p Part Number Feature Package Voltage (V) | “L;l ron ?"C) u
Encoding format: MPEG4 Simple Profile @L3,MPEG4 Advanced Simple Profile @L5 1/O:
Input Video format: QCIF/CIF/QVGA/VGA progressive, NTSC/PAL interlace 3 0~é 6
MPEG4 ML86410 ML86410 | Coding Type: IllII/IPPP--- Encode mode: CBR(Up to 6Mbps)/ VBR LQFP144 .Core'. 130mA | -20~85
Host CPU Interface: 8/16-bit general-purpose data bus (DMA supported) 135~1.65
External SDRAM interface: 2MW x 32 bit ) )

40 OKI SEMICONDUCTOR
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Video LSI

Display controller Display controller
b ot Part Numb Dis;(JIathize I(:)perating Color Supply Ogerating _Ipperating
escription art Number Part Number witl Feature requency | % Package urrent | Temperature
limitations) (Max.) | Display 8¢ | Voltage (V) | (Max) (C)
Video decoder included (NTSC/PAL/SECAM supported), 16770k Analog
ML86V8202 ML86V8202 QVGA~ Ar.1a.log v.|deo .|nput (composne, S-Video, RGB, Y/Cbpr), 50MHz c<‘)Iors TQFP100 3.0~3.6 67mA -40~85
WVGA Digital video input, Scaling, SSCG, Gamma correction, RGB 24 bit 1.7~2.0 Logic
Built-in T-CON for LCD ( s 135mA
Video decoder included (NTSC/PAL/SECAM supported) Analog
T-CON, Video decoder included ML86V8207 ML8EVE8207 QVGA~ Ar?a!og wfieo |n.put (composlte/S V|deo/525|/625!/525p/625p) 50MHz 16,770k LQFP144 3.0~3.6 130n.1A -40~85
WVGA | Digital video input, Scaling, Gamma correction, OSD colors 2.25~275 Logic
line overlay function, Built-in T-CON for LCD, general-purpose 1/0 145mA
Video decoder included(NTSC/PAL/SECAM supported) Analog
QUGA~ Analog video input (composite/S video/525i/625i/525p/625p) 16,770k 3.0~36 130mA
ML86V8209 ML86V8209 XGA Digital video input, Scaling, Gamma correction, OSD 65MHz colors LQFP176 2 2'5~2'75 Logic -40~85
2-screen synthesis, title screen, line overlay function (RGB 24 bits) ’ ’ 175mA
Built-in T-CON for LCD, general-purpose 1/0
Shared RGB and independent R/B contrast adjustments,
ML86V8101 MLB6vg101 | GYGA™ | Shared RGB and independent R/B brightness adjustments, 5oy, 1260k colors| ToFpgs | 30~36 | 180mA | -40~85
QHD Independent RGB gamma correction, (RGB 24 bits)
Multi-gradation color, Built-in T-CON for LCD
TCON, Image adjustment functions included — -
Input: 24-bit digital RGB input
Output: RGB 24 bits or 18-bit FRC multi-gradation color 16,770k
ML86V8102 ML86V8102 | QVGA~ 1
= e — (Under development) QD YUV gain adjustment, Hue adjustment, 50MHz colors TQFP80 3.0~3.6 TBD -40~85 =
§ RGB contrast, Brightness, Gamma correction, (RGB 24 bits) §
® Built-in T-CON for LCD 2
Video decoder included (NTSC/PAL/SECAM supported)
QVGA~ Analog video input (composite/S video), 16,770k 3.0~36
Video decoder, 8051MCU included ML86V8401 ML86V8401 WVGA Digital video input, Scaling, 8051MCU, SSCG, 50MHz colors TQFP100 1'7~2'0 TBD -40~85
CCFL/LED control, Gamma correction, (RGB 24 bits) ’ ’
ADC for Key-Scan, Built-in T-CON for LCD
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Video LSI

Evaluation board support

Description

Part Number

Contents

Notes

Digital Video Decoder

ML86V7666 Evaluation Board
ML86V7667 Evaluation Board
ML86V7668A Evaluation Board
ML86V7665 Evaluation Board
ML86V76652 Evaluation Board
ML86V76653 Evaluation Board
ML86V7673 Evaluation Board

+Evaluation board x 1

‘Power cable x 1

-Serial cable x 1

-CD-ROM x 1

(VAStudio (LSI control software), evaluation board manual,
evaluation board circuit diagram)

Digital Video Encoder

MSM7654 Evaluation Board
ML86V7655 Evaluation Board

+Evaluation board x 1
+CD-ROM x 1
(Evaluation board manual, evaluation board circuit diagram)

Display Controller

ML86V8207 Evaluation Board
ML86V8209 Evaluation Board
ML86V8401 Evaluation Board
ML86V8202 Evaluation Board

+Evaluation board x 1

*12C control board x 1 (ML86V8401 only)

+AC adapter x 1

-USB cable x 1

+CD-ROM x 1

(VAStudio (LSI control software), OSDBuilder

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

Image Correction LSI
with Built-in Frame Memory

ML87V21072 Evaluation Board
Board with a CCD camera

ML87V21072 Evaluation Board
Multifunction board
with video input supported

+Evaluation board x 1

*AC adapter x 1

-Serial cable

*CD-ROM x 1

(I2C_CTRL (LSI control software), evaluation board manual,
evaluation board circuit diagram)

Lending (Please
contact the sales.)

MPEG4 Encoder

ML86410 Evaluation Board
LAN interface board

+Evaluation board x 1

*AC adapter x 1

‘LAN cable x 1

-CD-ROM x 1

(MP-RM100 (MPEG4 viewer software),

evaluation board manual, evaluation board circuit diagram)

Lending (Please
contact the sales.)
Images can be
checked on PC using
the attached viewer
software.

44 OKI SEMICONDUCTOR

Evaluation Board Example (ML86V8401 Evaluation Board)

Features:

@The ML86V8401 evaluation board (MLEB8307) is an evaluation board for the display controller ML86V8401.

@ Video signals can be displayed on the LCD panel via the ML86V8401.

@NTSC/PAL composite video signals or S video/digital video signals are supported as video signal inputs.

@ The function to display still images from the external FLASH memory and data input/output to the SPI-FLASH memory is enabled.
@ Functions of the LED backlight control in the external LCD panel can be checked.

@ The panel interface provides two types of connecters for 50 pins and 40 pins.

@The interface has connecters for SPI, I12C, and UART.

@A PC can be used to change registers in the ML86V8401 on the development support software screen.

@The OSD (On-Screen Display) can be easily generated using the development support software.

4 N\
ML86V8401 Evaluation Board Configuration
Main Screen of Development Support Software Display controller
ML86V8401
External  External
Digital I/F OSD I/F
Cv2
Analog I/F< CV3 .
TCON| .
ML86V8401 L
LED DRV. LCD panel
LED DRV."
12c |, 12c
b iEEPROMH
AIN
- DC12V
()| Y
8o ogm
Switch board
L ]
Characters can be easily placed and checked.
- %
4 N\
Other Evaluation Boards
Image Image
Video decoder correction LSl Video encoder LCD controller  correction LSI MPEG4 encoder
ML86V7665 ML87V2107 ML86V7655 ML86V8209 ML87V21072 ML86410
n I ) J
Video decoder/encoder board ML86V8209 Board Image correction LSI board MPEG4 encoder board
G J
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NoYed

™ (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

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 «+-«eeeveessressiiniiinnniinnns 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: -« s wweeesesesennnennnne Mask change does not accrue for P2ROM.

@Support for special marking
@Compatible with NOR Flash memory «««-+++e+ Compatible package available, TSOP(I)56 and TSOP(I1)48.

Similar to mask ROM, customer specific marking can be put on the package.

Comparison of Production Processes between P2ROM™ and Flash/MROM

No need of

P2ROM™

Shorter
delivery time
customer stock

Specifying a bank for Programmin Customer
each package type 6 gtest &—>{Shipping [assembly process]

TSOP(I), TSOP(I), Q
SOP, BGA, etc. ATP bank (_Tﬂ

Packages

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

(quantity, storing code management, etc.)

environment, etc.)
Test Shippin [ Customer
pping ! assembly process

Data
Flash Arrangement for writing
[ Stock management Customer stock (production process launch,

MROM

-m pss i Customer
.. W| U5 | lSh'pp'”g [assembly process]
(22 woake )

»

{_3-4 weeks | >|

(Large Minimum Order Quantity (‘Long TAT )7

Applications

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

Product Series of P2ZROM™

,
S

46 OKI SEMICONDUCTOR

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

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

and space saving"
- AL J

| |

' : .t |
SPI P2ROM i i

I I

| |

i |

| |

P2ROM™ with
built-in customer
specific interface

Custom
P2ROM™

P2ROM™ with
built-in security
enabled code

P2ROM™ with
built-in gate array

&

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

P

Die form, TSOP, BGA,
Cu frame package

Standard-P2ROM
(NOR-Flash compatible )
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P2ROM

AS@P2ROM

AS@P2ROM

f : : . Operating
: Density Supply Voltage Density Configuration| Supply Access Standby
MR25TJOICICIC] Series (bit Part Number ) (bit) Part Number (wordxbit) | Voltage (V) Feature Time(ns) |Current (Max) Tem;()%)ature Package
. _ 8Mx16 Embedded Gate Aray (‘1)
Equipped with Gate Array of 25 K Gates typ. 128M MR25T1287[ L 2.7~36 128M | MR25T1287[L 2.7~36 . i 80~100 100pA 0~+70 | TSOP(L)44/TSOP(1)48
] 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 | TSOP(I)44/TSOP(I)48
8Mx8 26 input &16 inout
x "
MR25T167[IL 27~36 16M | MR2sT167CIL | MX16 | 5o 56 |Embedded Gate Amay (1)) 2o 50 | 100, 0~+70 | TSOP(I)44/TSOP(I)48
16M 2MX8 26 input &16 inout
MR25T1671L 27~36 16M MR25T1671L | MX16 1 o 36 Password 80~90 30
7~3. 7~3. wore ~ A 0~+70 TSOP(1)48
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) e Operating | Standoy Tem;()%r)ature Package
.0~3. X .0~3.
Supply Voltage : 3.0V~3.6V / 2.7V~3.6V 64M MR27T6402L % 64M MR27T6402L 423“:,.;86 22~§ 2 gg 20mA 10uA -40~+85 TSOP(1)48
Operating Temperature : -40°C~+85C 3'0~3.6 2MX16 3.0~3'6 80
.0~3. 0~3. At
32M MR27T3202L BTy 32M MR27T3202L | “, 9736 % 20mA 10uA 40~+85 TSOP(1)48
1MX16
16M MR27T1602L 2.7~36 16M MR27T1602L | o 2.7~36 70 16mA 10uA -40~+85 TSOP(1)48
Standard P2ROM Standard P2ROM
. . Density Supply Voltage Density Configuration| Supply Access Time Current Consumption(Max.)| _Operating
MR26TIJLICICIC] Series 512Mbit (bit) Part Number ) (bit) Part Number (wordxbit) | Voltage (V) ) Operating | Standby Tem;()o(e:rfture Package
MR37TLILILICICIC] Series 256Mbit .0~3. X .0~3.
. . 512M MR26T51203L | 30~36 512M | MR26T51203L | S2<16 | 3.0~3.6 100 35mA 10uA 0~+70 TSOP(I)50
MR27TOOOOCC] Series 8M~256Mbit 2.7~3.6 64Mx8 | 2.7~3.6 120
. . MR37T25602T 3.0~3.6 MR37T25602T | 16MX16 | 3.0~3.6 100
MR27V[OOCIC] Series 8Mbit (Under development) 2.7~3.6 (Under development)| 32MX8 27~36 150 35mA 10uA 0~+70 TSOP(1)56
256M 3.0~3.6 256M 16Mx16 | 3.0~3.6 100
Supply Voltage : 3.0V~3.6V / 2.7V~3.6V MR27T25603L —— MR27T25603L - - 35mA 10uA 0~+70 TSOP(I)50
i e o 2.7~3.6 32Mx8 | 2.7~36 120
Operating Temperature : 0°C~+70°C BMx16
MR27T12800L 2.7~36 MR27T12800L | v o | 27~36 90 25mA 10uA 0~+70 TSOP(1)48
128M MR27T12802L | 30~36 e MR27T12802L | SMx16 | 3.0~36 80 25mA 10uA 0~+70 TSOP(1)56
27~36 16Mx8 | 2.7~36 90 .
3.0~3.6 4Mx16 | 3.0~3.6 70 SOP44/TSOP(1)48
—_ ~+
64M MR27T6402L 2736 64M MR27T6402L | o o 2736 % 20mA 10uA 0~+70 BGALS
3.0~3.6 2Mx16 | 3.0~3.6 70~80 SOP44/TSOP(I)48
32M MR27T3202L o736 32M | MR27T3202L | C, o o % 20mA 10uA 0~+70 BGA4S
1MX16 SOP44/TSOP(1)48
7~3. A~3. ~+
16M MR27T1602L 2.7~36 16M MR27T1602L |, ° o 2.7~3.6 70 16mA 10uA 0~+70 BGA4S
512KX16
MR27V802F 3.0~3.6 MR27V802F MIX8 3.0~3.6 70 18mA 5uA 0~+70 SOP44/TSOP(1)48
8M 8M
X
MR27T802F 2.7~36 MR27T802F 511?\;; ; 6| 27~36 80 18mA 5uA 0~+70 SOP44/TSOP(I)48

48 OKI SEMICONDUCTOR
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P2ROM

Page mode P2ROM

Page mode P2ROM

NoYed

. . i i i i . i Current Consumption(Max.)|_Operating
MR36VLIJ] Series 1G~8Gbit D?gist')ty Part Number V(ﬁ;‘;’g‘:{v) D?gﬁ;ty Part Number C&;‘;‘%";ﬁ‘i‘t‘)’" Page Size Vg;’:gz'v) : AQj?gsis}:;g?ns) o —— pStaﬁ dby) Tem?,g?ture Package
MR37VLIULIULL Series  64Mbit~256Mbit MR36V08G54C 3.0~3.6 MR3BVOBGS4C | yoa\ix3p | g.wordx32 | 3.0~3.6 400/40 150mA | 85mA | 0~+70 | SSOP70 (‘1)
(Under development) (Under development)
MR26V L[] Series  64Mbit. 512Mbit MR36V08 g64 - MR35V03 264 c
1Gbit. 2Gbit 8G (Under development) 3.0~36 8G | Under developmenp| 128MXx64 | 8-wordx32 | 3.0~3.6 110/25 100mA 85mA | 0~+70 | ssOP70 (1)
- - - MR36V08G57C _ MR36V08G57C _ _ .
MR27VOCOCC] Series  16M~256Mbit OomsevosasTe 3.0~36 OneevanGoTC | 256Mx32 endless | 3.0~3.6 1000/40 180mA 60mA | 0~+70 | SSOP70 (‘1)
Page Size : 8-wordx16 / 8-wordx32 MR36V04G54B 3.0~3.6 MR36V04G54B ;égmfé 8-wordx32 | 3.0~36 105/25 100mA 85mA | 0~+70 | SSOP70 (1)
Supply Voltage : 3.0V~3.6V 4G MR36V04G54S 4G T R36V04G54S | 128Mx32
- ] _ ~ *1
Operating Temperature : 0°C~+70°C =D 3.0~36 =D oseNx1g | &wordx32 | 3.0~36 130/25 100mA 85mA | 0~+70 | sSOP70 (1)
MR36V02G548 3.0~36 MR36V02G54B | 84MX32 | g 0rdx32 | 3.0~356 105/25 100mA 50mA | 0~+70 | SSOP70 (‘1)
128Mx16
2G 2G
MR26V02G54R 3.0~36 MR26V02G54R 16248"(\',";3126 8-wordx32 | 3.0~3.6 105/25 100mA 45mA | 0~+70 | SSOP70 (‘1)
MR36V01G528 3.0~36 MR36V01G528 ?‘z‘g’mg 8-wordx16 | 3.0~3.6 105/25 100mA 25mA | 0~+70 | TSOP(1)56
1G 1G
MR26V01G53L 3.0~3.6 MR26V01G53L ?‘z‘g’mg 8-wordx16 | 3.0~3.6 105/35 100mA 10mA | 0~+70 | ssopP70 (1)
MR26V51252R 3.0~36 MR26V51252R 3624"(\',";186 8-wordx16 | 3.0~3.6 105/25 50mA 4mA | 0~+70 | TSOP(I)56
512M 512M
MR26V/51253L 3.0~3.6 MR26V51253L 3624",’\'/";186 8-wordx16 | 3.0~3.6 100/35 80mA 5mA | 0~+70 | SSOP70 (‘1)
MR37V25653T _ MR37V25653T | 16Mx16 _ _ »
PSR AN 3.0~36 | ouxe | 8wordx16 | 3.0~36 100/25 35mA 5mA | 0~+70 | SSOP70 (1)
MR37V25652T MR37V25652T | 16Mx16
256M AR A 3.0~36 256M | mios noainany| o | B-Wordx16 | 3.0~36 100/25 35mA 10uA | 0~+70 |  TSOP(I)56
MR27V25653L 3.0~36 MR27V25653L 1362",’\'/";186 8-wordx16 | 3.0~3.6 100/35 60mA 5mA | 0~+70 | SSOP70 (‘1)
MR37V12852B MR37V12852B | 8Mx16
s 3.0~36 | Soixg | 8wordx16 | 3.0~356 90/30 50mA 10uA | 0~+70 |  TSOP(I)56
128M MR27V12850L 3.0~36 128M | MR27V12850L ?gmg 8-wordx16 | 3.0~3.6 85/30 50mA 10uA | 0~+70 | TSOP(1)48
MR27V12852L 3.0~36 MR27V12852L ?g’mg 8-wordx16 | 3.0~3.6 85/30 50mA 10uA | 0~+70 | TSOP(I)56
MR37V64528 MR37V6452B | 4Mx16
2 3.0~36 AN A 8-wordx16 | 3.0~3.6 90/30 50mA 10uA | 0~+70 | TSOP(1)48
_ AMx16 ] _ . |SOP44/TSOP(1)48
64M MR27V6452L 3.0~36 6aM | MR27ve4s2L | QRNC 8-wordx16 | 3.0~3.6 90/30 50mA 10uA | 0~+70 |SOTEEEONK
MR26V6455J 3.0~3.6 MR26V6455. imfg 8-wordx32 | 3.0~3.6 100/30 100mA 20uA | 0~+70 SSOP70
32M MR27V3252J 3.0~36 32M | MR27V3252J 24|\I<|/I>:<186 8-wordx16 | 3.0~3.6 70/25 50mA 10uA | 0~+70 |SOP44/TSOP(1)48
16M MR27V1652L 3.0~3.6 16M | MR27V1652L ‘z“l’\'n’;‘ge 8-wordx16 | 3.0~3.6 80/25 60mA 10uA | 0~+70 |SOP44/TSOP(1)48
*1: For sockets. Package is not suitable for reflow soldering.
. . . Densit Suppl Densit Configuration Suppl Operating (*2) |Current Consumption(Max.)|_Operating
MR37TLICILICICIC] Series  64Mbit. 128Mbit (bitl)y Part Number VoltlapgpezIV) (bit) Y| Part Number (wor%xbit) VoIt;g%{V) Frquency(l%lle) Operating ()] Standby Temp%rature Package
MR37VUILILICILIC] Series  128Mbit MR37T12841B - MR37T12841B - -
i eeanbit PASAN 27~36 npsTI28aIB | 128Mx1 27~36 80/50 20mA/10mA | 104A | 0~+70 SOP16
eries = ]
MR37T12843B MR37T12843B | 128Mx1/64Mx2
128M POATAN A 27~36 128M | T2 ones 27~36 80/50 20mA/10mA | 10uA | 0~+70 SOP16
Zuppls;'VOITt_age : 3.(1)V~§£g / f;(;gS-GV MR37V12841A 3.0~36 MR37V12841A 128MX 1 3.0~36 33/20 30mA/20mA | 50uA | 0~+70 SOP16
perating [ emperature - ~
MR37T6441B MR37T6441B
PR onttan 27~36 S 64MX1 27~36 80/50 20mA/10mA | 10uA | 0~+70 SOP16
MR37T6443B MR37T6443B | 64Mx1/32Mx2
64M e 27~36 BIM | oot | ointes 27~36 80/50 20mA/10mA | 10uA | 0~+70 SOP16
MR27V6441L 3.0~36 MR27V6441L 64MX1 3.0~36 33/20 30mA/20mA | 50uA | 0~+70 SOP16
32M MR27V3241L 3.0~36 32M | MR27V3241L 32Mx1 3.0~36 33/20 40mA/20mA | 50uA | 0~+70 SOP16
16M MR27V1641L 3.0~36 16M | MR27V1641L 16Mx1 3.0~36 33/20 25mA/20mA | 50uA | 0~+70 SOP16
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*2 : FAST-READ/READ
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DRAM

Legacy DRAM Overview

Types of DRAM Product 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 - Larger capacity 64M ﬁ (2.5V/2.0V/1.8V)
DDR-SDRAM Customized Product f id
5 roauct ror wider
200MHz 16M (Value added) temperatures
SDRAM (-40°C~+857C)
66MHz - EDO DRAM
50MHz
\/ EP DRAM 4M Wafer products
N
1990 1995 2000 2005 2010 Vear 5V/3.3V
0C~70C
L % _ J

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
Most suitable for SiP! World's smallest 16Mbit SDRAM chip

Appl |Cat|on Examples Achieved the world's smallest 16Mbit SDRAM chip using the 90nm process to contribute to the SiP total cost reduction.
Because the chip size of the controller is small, it can be integrated in the product having a difficulty in implementing Chip on Chip (CoC)
. . tructure, or having a need of spacer chip.
@AV Electronics: LCD TV, DVD player, digital camera, etc. N . . . . . . L .
@I Device: printer. hard disk dri\F/)e i ticagl disk drive. etc Implementing SiP with 16Mbit SDRAM instead of the large SRAM embedded in a controller chip will reduce the controller chip area and total
- P ’ » 0P R cost. Using this sophisticated process will help you reduce the development cost as well.

@Car Electronics: car audio and navigation system
@Communication Device: router, FAX, etc.
This product is also used in many other applications.

Applicable model : MSM56V16160K

Reduces total cost by reducing controller chip size
Total cost reduction can be achieved by selecting the world's smallest SDRAM for SiP instead of the large, embedded SRAM.

World’ s
Smallest
SDRAM

OKI SEMICONDUCTOR

Conventional product

DRAM cell
(1T1C)

WL
s
BL

SiP with
16-Mbit SDRAM

Analog A
BL S
— ) \\ +
SRAM S SiP
(Embedded) Chip size ]
reduction Logic

Logic
Logic ’ Logic | |Analog
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DRAM

Legacy DRAM FP/EDO

54 OKI SEMICONDUCTOR

Voot Peoe ey Feleen | Part Number
x4 | _MSM514400D
1k | _MSM514400E
%8 | MSM514800E

aMm MSM514800ESL
| MSM514260E
x16 512 | MSM514265E

MSM5416258B

5.0 4K MSM5116400F
x4 | MSM5117400F
ok | _MSMS5117405F
16M x8 | MSM5117800F
MSM5117805F

4K MSM5116160F
x16 1k | _MSM5118160F

MSM5118165F
x4 ik | -MSM51V4400E

%8 MSM51V4800E
M MSM54V162588
x16 512 |MSM54V16258BSL

MSM51V4265E
4k | MSMS51VI6400F

MSM51V16405F
x4 | MSM51V17400F
33 MSM51V17400J
2K | MSMS51V17405F
1M MSMS51V17800F
MSM51V17805F
ak | MSMS51VI6160F

MSM51V16165F
x16 1k | MSMS51V18160F

MSM51V18165F

64M 4K MSM51V65165E

| Automotive

MSM514400DP
X4 1K (el R AT

am MSM514400EP

5.0 512 MSM514260EP
x16 MSM5118160FP

1M 1K MSM5118165FP

x4 1K MSM51V4400EP
M| g6 | s1p  |MSM54V16258BP

33 MSM51V4265EP
MSM51V17400FP
X4 2K L= AL SR )
16M MSM51V17400JP
x16 1K MSM51V18165FP

Legacy DRAM FP/EDO

Part Number

Standard
MSM514400D

Density
(bit)

onfiguration
(wordXbit)

Feature

Access
Time (ns)

Refresh Cycle
(cycles/ms)

Operating
Temperature,
Ta (C)

Package

S0J26/20

T MISM514400E | 1MXx4 Fast Page Mode 60/70 1024/16 TSOP(I)26/2
MSM514800E 1024/16 S0J28.TSOP(I)28
—MSM514800ESL 5.0+0.5 4M 512KX8 | Fast Page Mode 60/70 1024/128 0~+70 S0J28
MSM514260E Fast Page Mode 60/70
T MSM514265E | 256KxX16 EDO 60/70 512/8 S0J40. TSOP(I)44/40
MSM5416258B | 5.0%£0.5 4aM 256Kx16 | High Speed EDO | 28/30/35 512/8 0~+70 | SOJ40.TSOP(I)44/40
MSM5116400F Fast Page Mode 60 4096/64
MSM5117400F 4MX4 50/60 2048/32 S0J26/24.TSOP(I)26/24
MSM5117405F EDO
MSM5117800F Fast Page Mode
T MSM5117805F | 5.0+0.5 16M 2MX8 EDO 60 2048/32 0~+70 S0J28.TSOP(I)28
M2M51 1:1 ggF ] Fast Page Mode 60 4096/64 S0J42
MSM5118160F 1MXA1
—MSM51 18165F EDO 50/60 1024/16 S0J42,. TSOP(I)50/44
MSM51V4400E 3.040.3 aM 1Mx4 Fast Page Mode 70/100 1024/16 0~+70 50J26/20. TSOP(I1)26/20
MSM51V4800E 512MX8 | Fast Page Mode 70 1024/16 S0J28
MSM54V16258B | 3.0+0.3 4M 256MXx16 EDO 40/45/50 512/64 0~+70 | SOJ40.TSOP(I)44/40
MSM54V16258BSL | 3.0%+0.3 4M 256MXx16 EDO 40/45/50 512/64 0~+70 TSOP(I)44/40
MSM51V4265E | 3.0+0.3 4M 256MX%X16 EDO 60/70 512/8 0~+70 TSOP(I)44/40
MSM51V16400F Fast Page Mode 60 4096/64 S0J26/24
MSM51V16405F EDO 50/60
MSM51V17400F 4MX4 Fast Page Mode 50/60 TSOP(I)26/24
MSM51V17400J 60 2048/32
MSM51V17405F EDO 50/60 S0J26/24.TSOP(I1)26/24
MSM51V17800F | 3.0£0.3 16M Fast Page Mode 0~+70
—MSM51V17805F 2MX%8 EDO 60 2048/32 TSOP(I)28
MSM51V16160F Fast Page Mode 50/60 4096/64
MSM51V16165F IMX16 EDO 60 TSOP(I)50/44
MSM51V18160F Fast Page Mode 50/60 1024/16
MSM51V18165F EDO S0J42.TSOP(I)50/44
MSM51V65165E | 3.0+0.3 64M 4MX16 EDO 50/60 4096/64 0~+70 TSOP(I)50
—mzmg:::gggg 5.0£0.5 4M 1Mx4 Fast Page Mode 60/70 1024/16 -40~+85 TSOP(I1)26/20
MSM514260EP | 5.0+0.5 4M 256MX16 | Fast Page Mode 60/70 512/8 -40~+85| S0OJ40.TSOP(I)44/40
MSM5118160FP Fast Page Mode S0J42
—MSM5118165FP 5.0+0.5 16M 1MX16 EDO 60 1024/16 -40~+85 TSOP(I)50/44
MSM51V4400EP | 3.0+0.3 4M 1MX4 Fast Page Mode 70/100 1024/16 -40~+85 TSOP(I1)26/20
MSM54V16258BP| 3.0£0.3 4M 256MX%X16 EDO 40/45/50 512/64 -40~+85 TSOP(I1)44/40
MSM51V4265EP | 3.0+0.3 4M 256MX%16 EDO 60/70 512/8 -40~+85 TSOP(I)44/40
MSM51V17400FP S0J26/24
MSM51V174000P| 3.0+0.3 | 1em | “MX4 | FastPage Mode 60 2048/32 40~+85  TSOP(I)26/24 Cu
MSM51V18165FP 1MX16 EDO 60 1024/16 TSOP(I)50/44
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DRAM

Legacy DRAM SDRAM

Legacy DRAM SDRAM

f : . . . Operating
Supply | Density |[Numberof Refresh Supply | Density | Configuration |Max. Operating| Refresh Cycle Cycle Time
Voltage(V) data bits| Cycle Part Number Part Number Voltage(V)| (bit) |(bankXwordXbit) | Frequency(MHz)| (cycles/ms) (ns) T"?g‘}%‘;’e Package
Standard
X8 MSM56V16800F MSM56V16800F | 3.3+0.3 16M 2X1MX%8 125 4096/64 8/10 0~+70 TSOP(I)44
MSM56V16160F MSM56V16160F 125 8/10
TSOP(I)50
MSM56V16160J MSM56V16160J | 3.3+0.3 16M 2X512KX16 143 4096/64 7/7.5/8/10 0~+70
16M
MSM56V16160K MSM56V16160K
CED CED 166 6/7/7.5/8/10 TSOP(II)50 Cu
X16 MD56V16160F MD56V16160F 100 10 TFBGAGO
3.3+0.3 16M 2X512KX16 4096/64 0~+70
MD56V16160J MD56V16160J 125 8/10 TFBGA6GO
4K
MD56V62160E MD56V62160E 100 10 TSOP(I)54/TFBGAG0
3.3 3.3+0.3 | 64M 4X1MX16 4096/64 0~+70
MD56V62162J MD56V62162J 143 7/7.5/8/10 TSOP(I)54
64M
MD56V62320E MD56V62320E | 3.3+0.3 | 64M 4Xx512Kx32 125 4096/64 8/10 -10~+70 TFBGA90
X32
MD56V62320K MD56V62320K | 3.3+0.3 | 64M 4%x512KX%32 166 4096/64 6/7/7.5 0~+70 TSOP(I)86
MD56V72160B MD56V72160B 3.3+0.3 128M 4X2MX16 166 4096/64 6 0~+70 TSOP(I)54
128M
ADseyra180C eV 72160C | 33203 | 128M | 4x2mx16 166 4096/64 6 0~+70 |  TSOP(I)54
X16
MD56V82160 MD56V82160 3.3£0.3 | 256M 4X4MX16 166 8192/64 6 0~+70 TSOP(II)54
256M 8K
OADseve2e0m, D82 100/, | 33103 | 256M |  4x4MX16 166 8192/64 6 0~+70 | TSOP(I)54
ive
MSM56V16160FP MSM56V16160FP 100 10
TSOP(I)50
16M MSM56V16160JP MSM56V16160JP | 3.3£0.3 16M 2X512KX16 125 4096/64 8/10 -40~+85
%16 MSM56V16160KP MSM56V16160KP 166 6/8/10 TSOP(I)50 Cu
33 4K (NEW} (NEW)
MD56V62160E-10TAZP3 MD56V62160E-10TAZP3 100 10
4X1MX16 TSOP(II)54
64M MD56V62162J-xxTAZP3 MD56V62162J-xxTAZP3 | 3.3%£0.3 64M 133 4096/64 7.5/8/10 -40~+85
xX32 MD56V62320K-75TAZP3 MD56V62320K-75TAZP3 4X512KX32 133 7.5 TSOP86
SDRAM for SiP (chip package product) SDRAM for SiP (chip package product)
. . 5 . . : Operating
Supply | Density |Number of Refresh Supply | Density | Configuration |Max. Operating | Refresh Cycle Cycle Time
Voltage(V) data bits| Cycle | PartNumber Part Number |y/qitage(V) (bit) | (bankxwordxbit) |Frequency(MHz)|  (cycles/ms) ns)  "mRGEye Nt
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Standard

MSM56V16160J
MSM56V16160K
(NEW]

MSM56V16160K
(NEW]

Standard
MSM56V16160J

MSM56V16160K
Automotive
MSM56V16160K

ED

2X512KX16 4096/64 7.5/8/10 0~+70

6/7/7.5/10

2X512KX16 -40~+125

4096/32

2X512KX16 4096/32 6/7/75/10 |-40~+125
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DRAM

Video Memory Overview

Product Overview Example of Usage
FIFO memory i itable if fram | r multi-lin lay is required for im r ing.
O 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
H Serial Read Controller | Present cata TD|0'31
3 Buffer Present data ——» > —_—
4th data DIO-31 DOO0-31
drddata | Read L{ Read Data Register | 2V delayed data
2rd data I/\ WCLK DOO-31
c——xm | == [The istdata RCLK
I/0 Separate Memory array Read / Write P 1V gelay 1V gelay
<« Refresh time DIO-31: Data Input port (32bits)
8 8 4 } Timing Generator DOO0-31:Data Output port (32bits)
P 2| & Memory Cell |[&|E | Write Data Register _ | Self-cascade connection
Write 5|2 2B Read — 4 —> TAP 1V delayed data
T ata input - A
Port = & Port Serial Write Controller | — 3 po10-19
__DbI10-19 O 2V delayed data
Advantage of FIFO Present data (10-bit) ———» —
. . . DIx WAD IE WE RSTW SWCK DIO-9 a DOO-9
@Serial access without specifying an address Write data WCLK f
@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 Savmg o ) ) ) o ) ype . & . .p. . play 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 AAAATA AAAATA
@No need of time for designing complicated SDRAM controller, such as Read/Write arbitration. ::;VDS trans:nss.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 || SoC/ASIC @®Motion detection
— S5 @On-screen display A
[ ]® | WRITE @ P conversion
e| S|le| E :
o= |e| 8 °
LOGIC | ¢ |3 || s LOGIC | ®
) = e ©
I Y o T I ¢ o
e 1a < READ
T .
/ % Other Video Memory
" e
Need of built-in SE?Mokc%mphr?\atﬁtd No need of DRAM controller OLINE BY LINE type
RAM -Add anage et No need of address management @Multiport DRAM
Transfer to the internal ‘RE Argjzva?Tn;gemen ; *No need of refresh management
clock -Refresh manatgemen ‘Independence of data input/data output
‘Data arrangement etres ma_nagemen +Unsynchronized operation of READ/WRITE
*Command issue \_
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DRAM

Memory for image Memory for image
: . y . : - Operating
Supply Density Number of Density | Configuration [Max. Operating| Access Power Consumption(mW)
Voltage(V) (bit) data bits Part Number Part Number (wordXbit)xport [Frequency(MHz)| Time(ns) | Time(ns) |Operating|Standby | 1oy ey | - 2Ckase Notes
Standard Standard
Asynchronous serial read/write,
MSM518221A MSM518221A 330/275 \(I)VlrjitteuT::lt(aftér;ﬁt'ir(‘J)rll.
2M X8 — 1 5.0+x0.5 2M 262,214%8 40 25/25/30(25/30/40 28 0~+70 | SOJ28 (o 2ae
/ 200 Asy_nchronous sena! read/write,
MSM51 8222A MSM51 8222A Write mask function,

Output data control, Cascading
Asynchronous serial read/write,

5.0 3M X12 MSM5412222B MSM5412222B | 5.0£0.5 3M 262,214%12 40 23/25 | 25/30 330 275 | 0~+70 |TSOP(I)44|write mask function,

Output data control, Cascading

Asynchronous serial read/write,

MS8104160A MS8104160A Gata soml. Cancacine 3 v,
M %16 ——— 15005 4M |(262,214x8)x2| 50 18/23 | 20/25 | 935 | 27.5 | 0~+70 |TSOP(I)100 mninn sn oearurie:
MS8104166A MS8104166A i ool Caacacing > pors,

WCLK2 port independent
Asynchronous serial read/write,

MSM51V8221A MSM51V8221A \gLr‘itteuT:;taﬂ;r;ﬁtti:)T,
2M x8 ———13.3+03| 2M | 262,214x8 33 30/35 | 30/40 | 126 | 10.8 | 0~+70 | SOJ28 o> —*2rr -
MSM51V8222A MSM51V8222A Write mask function,

Output data control, Cascading

Asynchronous serial read/write,

MSM54V12222B MSM54V12222B| 3.3+0.3 3M 262,214%12 50 18/23 | 20/25 216 10.8 | 0~+70 | TSOP(II)44|write mask function,

Output data control, Cascading
Asynchronous serial read/write,

MS81V03120 MS81Vv03120 | 3.3+0.3 3M 262,214%12 100 7.5/8 10/12 360 14.4 | 0~+70 | TSOP(I)70| Write mask function,

Output data control, Cascading

3M X12

Asynchronous serial read/write,
MS81V04160A MS81V04160A e e e e > hor,
M %16 ————————13.3+0.3| 4M (262,214%x8)x2 50 18/23 | 20/25 | 288 | 108 | 0~+70 |TSOP(I)100 krnorirs soeagurie,
3.3 MS81V04166A MS81V04166A A
WCLK2 port independent

Asynchronous serial read/write,

5M X10 MS81V05200 MS81Vv05200 | 3.3+0.3 5M 583,680%10 77 8 13 780 216 | 0~+70 [TSOP(I)70|Write mask function,

Output data control, Cascading

Asynchronous serial read/write,

6M MS81V06160 MS81VvV06160 | 3.3%£0.3 6M 401,408%16 83 9/12 12/15 |756/612| 21.6 | 0~+70 |TSOP(I)70| Write mask function,
X16 Output data control, Cascading
Asynchron( rial read/write,
10M MS81V10160 MS81V10160 | 3.3£0.3| 10M |664,320x16 | 83 9/12 | 12/15 |756/612| 216 | 0~+70 |TSOP(I)70|wite mask function,
Output data control, Cascading
Asynchronous serial read/write,

26M x24 MS81V26000 MS81V26000 | 3.3+0.3| 26M |1,114,112x24| 100 8/9 10/12 |648/576| 18 | 0~+70 |TSOP(T)100| Jrite mask function, Output

top address can be specified
Asynchronous serial read/write,
32M x32 MS81V32322 MS81v32322 | 3.3£0.3| 32M |1,114,112x32| 150 6/65 | 6.6/7 | 576 | 72 | O~+70 [TSOP(I)128| e mask functon, Ouiput

top address can be specified

ive

Asynchronous serial read/write,

aMm x16 MS81V04160AP MS81V04160AP | 3.3+0.3| 4M |(262,214X8)X2 50 18/23 | 20/25 | 288 | 10.8 |-40~+85|TSOP(I)100 é’%&"ﬁggk nézz}g::&%&%g:;
33 Asynchror::)‘ils sseviaa.rleread/write,
26M x24 MS81V26000-25TPZP3 MS81V26000-25TPZP3| 3.3+0.3| 26M |1,114,112x24 40 12 25 576 18 | -40~+85|TSOP(T)100CU it s otion, Output

top address can be specified

Multiport DRAM Multiport DRAM

Supply Density Number of
Voltage(V) (bit) data bits

Access Time Power Consumption(mW) | Supply
Max.(ns) Operating Standby|Voltage(V)

Density

Part Number (bit)

Part Number Configuration Package Notes

New extended function, 2-CAS,

8 Column Block write
50/60/70(RAM) | 770/715/660(RAM) -
. MSM5416282 MSM5416282 44 | 4.5~5, 2-WE | Block
5.0 SM541628 SM541628 17/18/20(SAM) | 330/303/275(SAM) 5~55 , 8 Column c_)c write
New extended function, 2-WE,

MSM5416273 MSM5416273

X
i 16 MSM5416283 4y | MSMS5416283 |262,144x16(RAM) ssopga| B oo
512X16(SAM) New extended function, 3.3V, 2-CAS
ew extendeda tunction, 3.9V, 2- y
i MSM54V16273 LSl el 60/70RAM) | 432/396(RAM) | o | o 8 Column Block write
MSM54V 16283 MSMB4V16285 18/20(SAM) 198/198(SAM) New extended function, 3.3V, 2-WE,

8 Column Block write
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Display LSI

Display LSI Overview

Product Line-up

LCD driver
@Source driver for small-medium TFT-LCD : ML986[ ] Series
@Common/Segment driver for matrix LCD : ML946[ ] Series

Product Overview

Display LSl is used in a variety of applications, such as large TV, PC monitor, electronic dictionary, calculator, vehicle odotrip meter,
industrial machinery monitor. Each application employs a different display panel technology. OKI SEMICONDUCTOR meets
customers' needs by offering a wide selection of products, such as LCD, organic EL (OLED), and Vacuum Fluorescent Display (VFD).

@LCD driver
@®VFD driver
@OLED driver
@Car Clock driver

Application Examples

AV Component

Copy Machine for Business

POS Cashier

Automotive

FAX Phone

62 OKI SEMICONDUCTOR

@Controller driver for graphic LCD * MLOO[ ][] Series
@Controller driver for character LCD * MLOOLI[] Series
@Controller driver for low Duty LCD 1 ML947[] Series

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

1 ML92[ ][] Series
:ML92[ ][] Series

OLED driver
@Driver for OLED : ML93[ ][] Series
Car Clock driver

@Car Clock driver : ML9298(VFD).ML9098B(LCD)

Application Examples in a Car

OKI SEMICONDUCTOR meets customers' needs for every automotive display to be used in Car Clock,

Navi Center Panel
ML9860 (TFT source)
\_

s

[ Display LSI meter panel, etc.
5 Meter 5
g ML9058/59 (LCD:STN) g
2 p ML947[](LCD:TN) =
ML92 1 (VFD)
Car Clock ML93[ 1 (OLED)
ML9298 (VFD) MLO860B(TFT source)
ML9098B (LCD)
Notebook PC \
-

Air Conditioner
ML947[1(LCD:TN)
ML92]1(VFD)
ML93[]J(OLED)

Car Audio
ML92[I[](VFD)
ML93[ 1] (OLED)
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Display LSI

Large TFT-LCD Driver Overview

Product Overview

OKI SEMICONDUCTOR offers 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.
Because this product is often customized, contact us for more information on customization.

Example of Applied Products

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 13.5 COF
Source Driver Source Driver 8bit 576~645 RSDS 2.3~3.6 16-5 coG
10bit 684~720 mini-LVDS 18'5
864~966 ’
*1: The number of outputs corresponds to a typical value. 2
= - 2
Function overview Function overview Output level N";thirtsof( ) I/F Loglc(\\;gltage LCD(\\//o)Itage Package
200~272 40 COF
Gate Driver Gate Driver 2Value, others ~300 CMOS 2.3~3.6V 43 coG
~400 45

64 OKI SEMICONDUCTOR

*1: The number of outputs corresponds to a typical value.
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Display LSI

LCD driver

Source driver for small-medium TFT-LCD Source driver for small-medium TFT-LCD

- 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 ML9860B ML9860B (480outputs) Au bump chip| 2.1~3.6 | 10.0~14.6 | -40 ~ 95 480 RSDS
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
ML9460 ML9460 LCD dot-matrix common Au bump chip| 2.5~5.5 43(Max) | -30~+75 common 240 ~1/240
LCD driver E——
ML9461B ML9461B LCD dot-matrix segment | Au bump chip| 2.5~5.5 2.6~55 | -30~+75 segment 320 ~1/240
Controller driver for graphic LCD Controller driver for graphic LCD
. Logic Supply LCD Operating | Driver Outputs | Driver Outputs ]
Description Part Number Part Number Feature Package Voltage(V) | Voltage(V) Temperature(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 dotmatrixdisplay |y, pms chip| 37~55 | 6~18 | -40~+85 49 132 1/49
LCD controller driver ——
ML9092-01 ML9092-01 . . 56
LCD driver with key scanner
—Mil809502 VL909503 and RAM TQFP100 45~55 | 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) |Temperatwe(C)| (Character) |Purpose Code| Code No. of Digits | Duty Ratio _
:;T LCD Au bump 20 Characters :%
% LCD controller driver ML9042-xx ML9042-xx controller . 2.7~55 2.7~55 |-40~+85| 5%8dots |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 QFP100 3.0~5.5 -40~+105 80 (static). 160 (1/2duty) Static. 1/2
. - - 240 (1/3duty). 320 (1/4duty).
ML9471 ML9471 400-dot LCD driver TQFP100 3.0~5.5 -40~+105 400 (1/5duty) 1/3.1/4.1/5
ML9472 ML9472 120-dot LCD driver TQFP80 3.0~5.5 -40~+105 60 (static). 120 (1/2duty) Static.1/2
. " - 180 (1/3duty). 240 (1/4duty).
ML9473 ML9473 300-dot LCD driver TQFP80 3.0~5.5 -40~+105 300 (1/5duty) 1/3.1/4.1/5
. ML9475 ML9475 . 2.7~36
LCD controller driver CED CED 160-dot LCD driver QFP56 45~55 3.5~55 | -40~+105 120 (1/3duty). 160 (1/4duty) 1/3.1/4
ML9476 ML9476 . 2.7~3.6
CED PNEW 64dot LCD driver TQFP48 45~55 3.5~5.,5 | -40~+105 48 (1/3duty). 64 (1/4duty) 1/3.1/4
ML9477 ML9477 . 2.7~3.6
QED GED 128-dot LCD driver TQFP48 45~55 3.5~5.,5 | -40~+105 96 (1/3duty). 128 (1/4duty) 1/3.1/4
ML9478 ML9478 . . - - - 80 (static). 160 (1/2duty). Static. 1/2.
INEW) INEW) 320-dot LCD driver  |Au Bump Chip| 2.7~5.5 45~55 | -40~+105 240 (1/3duty). 320 (1/4duty) 1/3.1/4
ML9479B ML9479B . . - - - 160 (static). 320 (1/2duty). Static. 1/2.
CED @ 640-dot LCD driver  |Au Bump Chip| 2.7~5.5 45~55 | -40~+105 480 (1/3duty). 640 (1/4duty) 1/3.1/4
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Display LSI

VFD driver

Anode/Grid driver for VFD Anode/Grid driver for VFD

Description Part Number Part Number Feature Package @n o'l"jyg/eg rid) Driver Outputs Displa%lv\)/oltage
ML9270-xx ML9270-xx 33-bit VFD grid/anode driver QFP44 Anode/Grid 33 8~18
VFD driver ML9271 ML9271 48-bit VFD grid/anode driver QFP64 Anode/Grid 48 8~18
ML9272 ML9272 40-bit VFD grid/anode driver SSOP60 | Anode/Grid 40 10~65
Controller driver for character VFD Controller driver for character VFD
Description Part Number Part Number Feature Package Pugggzrg; o Custom Code No. of Digit
ML9208-xx ML9208-xx sx(/_ggté:ohr?t:iﬁ?r%:sgigit SQSF(F;E,%“ 01 Available 9~16 charactersX1 line
ML9208A-xx ML9208A-xx sxcggt ::ri:iﬁt:rr/ﬁlggg” TQFP64 01 Available | 9~16 charactersx1 line
VFD controller driver ML9209-xx ML9209-xx 16 Segment 1~ 10-digit QFP44 01 Available | 1~16 charactersx1 line
ML9289-xx ML9289-xx 16{,S|:e§r2§:Ir;|;;;S;iirg" TQFP48 01 Available | 1~16 charactersx1 line
ML‘QZES‘;'XX M"?ﬁg‘xx SX[aot characterx20-digit TQFP80 01 Available | 9~20 charactersx1 line

OLED driver Controller driver for OLED Controller driver for OLED

— 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
. ML9351A ML9351A (156 (52RGB) X 38dots) TCP 156 38 12~20 2.7~3.3 -40~+125(Tj) (156x38)
OLED 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) (132x644)
Anode/Cathode driver for OLED Anode/Cathode driver for OLED
® — Driver Qutputs| Driver Outputs| Panel Supply | Logic Supply| Operating Internal o
Description Part Number Part Number Feature Package (anode) (cathode) | Voltage(V) | Voltage(V) [Temperature(‘C)|Memory(RAM)
ML9362A ML9362A 86RGE output Au bump chip.TCP | 258 - 8~20 | 27~55 |-40~+125(Tj)| -
. OEL anode driver
OLED driver E—— 64 output
ML9372A ML9372A OEL cathode driver Au bump chip.TCP - 64 8~20 2.7~5.5 -40~+125(Tj) -
Segment driver for OLED Segment driver for OLED
_— 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. - - - . _
OLED driver ML9380B ML9380B 96 output OEL driver Bare chip. TCP 96 1 8~20 3.3~5.5 | -40~125(Tj)
Car Clock driver Car Clock driver
Description Part Number Part Number Feature Package | Display Duty Vc?litsa’g:(!(/) L%%iﬁazg?\’;)ly Tegg;;?::&%c) Cur?gr?t?l\lx ax) No. of Digit
1/2 duty VFD - - 4digitsX1line
Car olock ML9298 ML9298 digital clock. 12H SSOP32 1/2 4.0~18 No need -40~+85 0.6mA and col.
Static.1/2 duty LCD . - - - 4digitsX1line
ML9098B ML9098B clock. 12H. 24H TQFP48 Static.1/2 3.0~5.5 3.0~5.5 -40~+105 0.6mA and col. AM. PM
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Other LSI

Car communication LSI

70 OKI SEMICONDUCTOR

FM multiplexing demodulate LSI

FM multiplexing demodulate LSI

Description Part Number Part Number Feature Package VS;];;:;{V) T egg;raatﬂrg(g‘b) Cuﬁgnrt)(?gx.)
wswssos |7 MBS eTobit 5 S DI WIS ST orpas | as~sov | 40vase | dema
FM multiplexing demodulate for VICS MSM9565 MSM865 | P e e e A B O ot b e memery | qFpaq 30~36V | -40~+85C | 28mA
L5742 & 1ot o g™ | TOFPG4 | 30~36V | 40~+a50 | mh
DSRC RF IC DSRC RF IC
Description Part Number Part Number Feature Package Radio Frequency V(ﬁg)g%{w Tegg;;a:ltjirre]z(gt) Cur?:r?t‘()llx ax)
DSRC Transceiver ML9636 ML9636 DSRC Transceiver (ARIB STD-T75) WQFN48 5.8GHz 1.6V typ. 3.3V typ. | -30~+85°C | 115mA max
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MEMS/Sensor

MEMS Acceleration Sensor Overview

Product Overview

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

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

MEMS Technology

-Formation of 3 dimensional structure
-Smaller movable parts

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.

Application Examples

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

Mobile device
-Screen rotation

> Input device

\Motion input
Portable device

*HDD drop protection

S
.g,
L3

72 OKI SEMICONDUCTOR

Applied Circuit

MEMS Acceleration Sensor
BExample of 12C mode

Vobo
e dvdd MLB953A/ HOST
0.1 uF ML8953B Vopo
& dgnd g
Vobo
o . dd
—01uF & sdi_sda * SDA
* & agnd
”l; sdo § SLAVET
pass
; 001 4 F sclk_scl SCL
Vobb . regout
a1urs o1uF 0P sos SLAVEO
30k 0 - - 12c_mode
l resetn
I 33pF test0 Product features of ML8953A/ML8953B
[ test1 @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/Sensor

MEMS Acceleration Sensor

74  OKI SEMICONDUCTOR

MEMS Acceleration Sensor

Description

Part Number

3-Axis Accelerometer Equipped
with Flash Microcontroller

ML8953A

Low Power Version
3-Axis Accelerometer Equipped
with Flash Microcontroller

ML8953B
CED

Rated Supply Voltage |Typical Current (‘1) Temperature | Impact | Operating
Rarihumber Feature Package Acceleration V) Consumption(Typ.) Output Type Sensor | Resistance | Temperature(C)
3-Axis Accelerometer e
ML8953A |Equipped with 18C-TQFN| +3g  [Analogue :25~36/ 55, ) SPI. Builtin | 5000g | -20~+70
Flash Microcontroller Digital : 1.74~3.6 12C
ML8I53B | 5-Axis Acecloromer Analogue : 2.5~3.6 sPI
-Axis Accelerometer ue - 2.079. N -
; ; 18C-TQFN +3g . 120uA Built-in 5000g | -20~+70
E d with . ~
TED Fll:luslr?':/?icr‘:)vclzontroller Digital : 1.65~3.6 12C

*1: When the current consumption is measured in the interval of 30 msec.
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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 access lines to those for longer trunk lines.

Laser Modules / EML Modules oL a0 sories

We offer products suitable for operational speed ranging from 10G to an advance level of 40G. OL517[ ] Series
We offer products in different packages suitable for the application, such as one with built-in driver IC and XMD-TOSA. OL319(] Series

GaAs N
Drivers PIN PD / APD Modules OF32 [I[] Series
We offer 2 types of photo diode: PINPD and APD. OF36 [ L] Series
@ We offer the products as a package in accordance with applications, such as SMT and XMD-ROSA. OD92[ ][] Series
. . KGL41 []5 Series
PIN-PD/APD GaAs Amp Optical Modulator Drlver_IC KGL41 [16 Series
We offer products suitable for operational speed ranging from 10G to an advance level of 40G. KGLS1 D5 Series

DFB-LD s \WG offer wide selection of products, such as those for driving an MZ modulator and those for driving a direct modulating laser. KGA82[ 5 Series)
[High output and high extinction ratio] [ High sensitivity J Optlcal Communication Receiver IC
S

J/

0
<
<
<

KGA41[]3 Series
Trans-impedance amplifier, automatic gain control amplifier, etc. KGL41[]2 Series
We offer wide selection of high-sensitivity and linearity products.

Superior driving ability
Wider range of operating temperature Low noise Small-size, low power

Ty

C InP crystal-growth technology ) ( GaAs, InP HEMT technology ) /
This product list shows main products of optical components.
Market for Optical Communication Applications Applied Block Diagram
ical communication network Distance Application Product i i ; . .
Opt ca PP App“cat'on example Of 10GbpS 300p|n MSA Receiver opt|ca| module
Metro Core : - Automatic gain control amplifier  Trans-impedance amplifier @®Product features of OF32[ ][] Series
; g ol High sensitivity: -28dBm (OF3242N)
\‘ Terrestrial / Submarine 5 g g & @Product features of KGL41[ ]2 Series @Product features of KGL41[ 3 Series High linearity: (OF3248N)
AN DWDM 5 < o | 'C_) Wide gain variable range (KGL4142KD) High sensitivity: -21dBm (KGA4153) @Product features of OD92[ ][ ] Series
= 80km i E 8 Low power 0.3W (KGL4152KD) High linearity: AGC (KGA4193) attached High sensitivity: -20dBm (OD9245N)
—~—— : LineCard ) © [ !
: 300PinMSA Z .
Metro Core ; 2 .
: o Transmitter ;- . .
; ; y : Optical Signal
\’ : P <9 | pemux | | AGC/ :
‘ 40km Sonet . OB i~ | POST [{{ TIA m }
- - a j;WIth CDR : Amp.
: LineCard E PN —— 2 3 - ; i
Metro Access &~ 300PinMSA m = 22 | Monitor
y 4 [a] » | /Alarms
- - : - [ P 3 : =)
= : — | ' - ' : g
2 10km 10GE ’ soopin ¢ [MUX with| | oo || LD/ :I:BE_' 2
oy 1 B vl T H =
g IP Network : ST Ngaray = CMU_ | Modulator| g
3 : [, " : Y A : =]
2 XENPAK ﬁ Receiver ! S
- X2 L Block diagram of 300pin MSA -
. gt T Optical modulator driver Transmitter optical module
2km T
@ : @Product features of KGX41[[]5 Series @Product features of OL517[] Series
Small/Low power: 4mm sq./0.45W (KGX5115) High extinction ratio: 10dB

R 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 Component

Optical module 40G EML Modules

Laser modules / EML modules

40G EML Modules

o
=
=
=
=]
S
=
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S
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o Transmission o Optical Transmission| _Operating
Description Part Number Part Number SaEas Application| Wavelength | Output Power | Distance | Temperature Package Notes Status
pee (Min.) (Max.) (C)
OL5157M OL5157M | 40Gbps | OC-768 |1530~1565nm| 50Bm (CW)| 2Kkm | 0O~75 | /P VEomecton o, recmpp | Mp
OL5158M OL5158M | 40Gbps | OC-768 |1530~1565nm| 5dBm (CW)| 2km | 0~75 | /P-GPEO |/ tecmpD | MP
40G EML Modules :
OL5191M OL5191M 40Gbps 0OC-768 |1530~1565nm| 1dBm (mod) 2Km -5~75 XLMD MSA w/ Driver ES
OL3191M OL3191M 40Gbps 0OC-768 |1290~1330nm| 1dBm (mod) 10Km -5~75 XLMD MSA w/ Driver devglg%?rrlent
10G EML Modules 10G EML Modules
L Transmission .. Optical Transmission Operating
Description Part Number Part Number o Application| Wavelength | Output Power | Distance | Temperature Package Notes Status
pee (Min.) (Max.) (°C)
OL5170M OL5170M 10Gbps O(()J(-'JF?)Z 1530~1565nm (a%i?:ée) 40Km 0~75 XMD-TOSA w/ TEC,mPD MP
10G EML Modules 0C-192 0dBm TOSA-pigtailed
OL5172M OL5172M 10Gbps (300pin MSA) 1530~1565nm (average) 40Km 0~75 w/ FPC | w/ TEC,mPD MP
Coaxial DFB Laser Coaxial DFB Laser
o Transmission o Optical Transmission| _Operating
Description Part Number Part Number S Application| Wavelength |Output Power | Distance | Temperature Package Notes Status
pee (Min.) (Max.) (C)
0L345[ L2 OL345[IL2 | 25Gbps | OC-48 |1263~1360nm| 09" | 40Km | 0~70 | Coaxial w/ SMF|  w/mPD MP
Coaxial DFB Laser 0dB
OL545[L-2 OL545[L-2 2.5Gbps 0C-48 |1500~1580nm m 40Km 0~85 Coaxial w/ SMF w/ mPD MP
(average)
Optical Service Channel Laser Optical Service Channel Laser
i Optical Operating
L Transmission A Wavelength Output P T t
Description Part Number Part Number Speed Application AT u ?RJA in.nger LD type em?%r)a ure Package Notes Status
OL545[L-A OL545[ ]L-A 155Mbps |supervisory channel| 1510nm 2mW(CW) DFB 0~70 Coaxial w/ SMF w/ mPD MP
OL535[ ]L-3-A10 OL535[ ]L-3-A10 | 155Mbps |supervisory channel| 1510nm 3mW(CW) DFB 0~70 Coaxial w/ SMF w/ mPD MP
OL645[ IL-A OL645[ L-A 155Mbps |supervisory channel| 1630nm 2mW(CW) DFB 0~70 Coaxial w/ SMF w/ mPD MP
Optical Service Channel Laser 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-10B OL6109L-10B | 155Mbps |supervisory channel| 1650nm | 10mW(CW) DFB -5~70 Butterfly w/ TEC,mPD MP
High Output Pulse Laser High Output Pulse Laser
- ... |Wavelength|Pulse Optical TOperatitng
Description Part Number Part Number Application (Typ.) |Output Power LD type em(rg%? ure| Package TEC Notes Status
OL5206N-120-P20 OL5206N-120-P20 OTDR | 1550nm 120mw 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
OL6204N-80-AP10 OL6204N-80-AP10 | OTDR | 1625nm 80mw FP -20~65 | DIL w/ SMF Cooled — MP
High Output Pulse Laser 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 100mw 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 80mW FP -20~60 |Coaxial w/ SMF Uncooled — MP
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Optical Component

Optical module
PIN PD / APD modules

80

OKI SEMICONDUCTOR

10G APD

10G APD

- Transmission N Sensitivity Overload |._1rans Operating
Description Part Number Part Number Speed Application /o) Tp) 'm‘()??;i?ce Temgecr)ature Package Notes Status
17pin-MSA,
OF3241N OF3241N | 10Gbps | OC-192 | -27dBm 5dBm | 4KQ | -20~85 iy - MP
OF3242N-MS OF3242N-MS | 10Gbps | OC-192 | -27.5dBm | -5dBm | 14KQ | -20~85 | ' ParMSA - MP
10G APD OF3249N-MS OF3249N-MS | 10Gbps | OC-192 |  -27dBm adem | G| 20~85 | PEMSA L tiawmec | P
OF3248N-MS OF3248N-MS | 10Gbps | OC-192 | -28dBm aaBm | 02N o0~gs | TPOMSA L mawmaec | wP
OF3647R OF3647R | 10Gbps | Ogrpe | 275dBm | -3dBm | 12kQ | -5~85 | XMD-ROSA - MP
- Transmission o Sensitivity Overload | _1rans Operating
Description Part Number Part Number Speed Application (Typ) (Typ) |m;z_?3gr)1ce Tem?%r?ture Package Notes Status
OD9245N-MS OD9245N-MS | 10Gbps | OC-192 | -195dBm | +2dBm | 14KQ | -10~85 | '/PartSA - MP
10G PIN-PD 0D9249N OD9249N | 10Gbps | OC-192 | -190dBm | +3aBm | 026 | 20~85 | PEMSA | rawmaee | wp
OD9248N-MS OD9248N-MS | 10Gbps | OC-192 | -200dBm | +2dBm | OZhE"| .p0~gs | 'PEMSA | miawmaee | ES
- Transmission - Sensitivity Overload |Sensitivity| _Operating
Description Part Number Part Number Speed Application (Typ) Typ) VD) Tem?%r?ture Package Notes Status
0c3 i i
OF35008 OF3500B | 155Mbps | supervisory | -47.5dBm |  -5dBm | 0.85 A/W|  -40~85 Coaxial | difierent PN | yp
e w assignment
155M APD " . .
OF35078 OF3507B | 155Mbps | sugdrvisory | -47.50B 5dBm | 0.85 A/W| -40~85 Coaxial | different PIN | yp
PS | supervisary | -4/.odbm ~>abm : i w/SMF assignment
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Optical Component

Optical communication IC

10G Mach-zehnder Modulator Drivers

Optical modulator driver IC

10G Mach-zehnder Modulator Drivers

o
=
=
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i . Operating | Operating Circuit Output . .
. Transmission| Typical T t Volt c t Amolitud Rise/Fall Cross Point RoHS
Description Part Number Part Number Speed | Application em?%:;x ure (t_?_y;g)e (_lligg.r)] I'?_I[_)ylpl..l) e | Time ey Tie) Package Compliance
KGL4146 KGL4146 | 11.3Gbps| OC-192 Tx| 0~85 | -5.2/+5V |110/180mA|  6.0Vpp 23ps 4010 60% | S0P AFP 1y
10.9 X 8.0mm
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% 18_%p)l? 8Q (;:rrF:m 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 e Volt c t Amplitud Rise/Fall Cross Point RoHS
Description Part Number Part Number Speed | Application ?o é? ure| (t_?_yg-g)e (_Lln_;/rgg n(1_;|_)y|p 1.1) e Time (Typ.) (Typ) Package Compliance
KGA4145 KGA4145 | 11.1Gps | OC-192 Tx| -5~90 18Xt 3 mm | Yes
-5.2V 220mA 2.7Vpp 21ps 35 to 80% 24pin 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) 1 *1 17X 1.2 Yes
10G EA Modulator Drivers +3.3/ ggﬂzgmﬁ ((:2; E.BVpp 2*2; 27ps 3510 80% é4 i Q::\lm
KGL4195KD KGL4195KD | 11.3Gps | OC-192 Tx| -40~95 | +5V (2) m -7Vpp C(4mmSq) | Yes
* Die
KGA5115 KGA5115 11.3Gps | OC-192 Tx| -5~90 | +3.3v (*1) 50/80mA (1) 17X 14 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 Sq.) Yes
*1 Output AC Couple, *2 Output DC Couple
10G Direct Modulate Laser Drivers 10G Direct Modulate Laser Drivers
ieci : Operating | Operating Power Modulation . .
_— Transmission| Typical T t Volt Dissipati c t Bias Current Rise/Fall RoHS
Description Part Number Part Number Speed | Application em?%? ure (g_yg.g)e lsisflypa.)lon (_tlgggg (Typ.) Time (Typ.) Package Compliance
KGA4185 KGA4185 11.3Gps | OC-192 Tx| -5~90 | +3.3v (*1) 20 to 17 XD1'?2 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.) P Yes
. . (4mm Sq.)
10G Direct Modulate Laser Drivers Die
KGA4155 KGA4155 11.3Gps | OC-192 Tx | -40~85 25 to 17X12mm | Yes
+3.3 0.4W 100mApp 2 to 85mA 27ps 24pin QFN
KGL4155KD KGL4155KD | 11.3Gps | OC-192 Tx| -5~85 (@10Q Diff.) ( 4[r)nm Sq.) Yes
*1 Qutput AC Couple, *2 Output DC Couple
25G EA Modulator Drivers 25G EA Modulator Drivers
e . Operating | Operating Power Output : .
. Transmission| Typical T i Volt Dissipati Amplitud Rise/Fall Cross Point RoHS
Description Part Number Part Number Speed | Application em?%? ure (%yg.g)e |s(_s|_|$;)|on T"I?ylp 1.1) e | Time ) (Typ) Paclfage Compliance
KGA8105 KGA8105 25.8Gps | 100GbE -5~90 -5.2v 1.25W 2.5Vpp 12ps 35 to 75% Die Yes
1.7 X 1.2mm
25G EA Modulator Drivers 24pin QFN
KGL8105KW KGL8105KW | 25.8Gps | 100GbE -5~90 -5.2v 1.25W 2.5Vpp TBD 35 to 75% P Yes
(4mm Sq.)
40G EA Modulator Drivers 40G EA Modulator Drivers
e : Operating | Operating Power Output : :
. Transmission| Typical Te t Volt Dissinati Amplitud Rise/Fall Cross Point RoHS
Description Part Number Part Number Speed | Application em?%? ure (9ry?).g)e |s(_s|_|$;)|on T‘Fylp 1.1) 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 Component

Optical communication IC

10G Transimpedance Amplifier

10G Transimpedance Amplifier

. . . . ieci ; Operating | Operating Power Trans I Frequency
_— Transmission| Typical P n Sensitivity : RoHS
Optlcal communication receiver IC Description Part Number Part Number | "0 04| Application Tem?%z)ature \/(c_i]‘t,g:g)e Dls(s+|)rl)gt)|on mﬁ;ﬂsr)\ce (Typ) Ba(r)l_c:lv;!;ith Package | ionce
KGA4153 KGA4153 | 113Gps |OC-192Rx| 10~90 | +33V | 02W | (g5 | 2150Bm | 10GHz || ooy 08 mm | Yes
KGA4163 KGA4163 | 11.3Gps | OC-192 Rx| -10~90 | +33V 0.2W 14 Q1 5050Bm | 11GHz Die Yes
(diff.) 1.09 X 0.8 mm
10G Transimpedance Amplifier 0.84k O Die
KGA4183 KGA4183 11.3Gps | OC-192 Rx| -10~90 +3.3V 0.17W '(diff.) -18.5dBm 9.5GHz 0.99 X 0.8 mm Yes
KGA4193 KGA4193 | 113Gps |OC-192Rx| -10~00 | +33V | 028W | ) ace | 2150Bm | 9GHz | 15 0% mm | Yes
10G Automatic Gain Control Amplifier 10G Automatic Gain Control Amplifier
eal . Operating | Operating Power . L Input
. Transmission| Typical - Maximum Minimum et RoHS
Description Part Number Part Number Speed | Application Tem?%?ture V(t_i_llt/g:g)e DIS(S_I»_I;I)gt)Ion Gain(Typ.) | Gain(Typ.) Sir}ssllg.\;lty Package Compliance
KGL4142KD KGL4142KD | 11.3Gps | OC-192 Rx| -5~85 +5V 0.6W 28dB - 10dBm 10mVpp fﬁ?‘;r;‘QSZI\; Yes
10G Automatic Gain Control Amplifier 24 QFI'\I
KGL4152KD KGL4152KD | 11.3Gps | OC-192 Rx| -5~85 +3.3V 0.3W 28dB 0dBm 10mVpp pin Yes
(4mm Sq.)
Optical communication IC Wideband Amplifier Wideband Amplifier
. eps - Frequency| Typical |.Operating | Operating | Power | gn o) gjgng| Satulated Outout| o 1pt RoHS
Wideband ampl ifier IC Description Part Number Part Number |p 1 Gwidth Application Tem?%';lture V(%-I;?Se D'S(S-i-')?st)'on Gain(Typ.) An("?;'rt)l_’)de Power(Typ.) Package Compliance
KGA4117N KGA4117N 15GHz | OC-192 Rx| 0~75 Die Yes
-5.2v 0.7W 15dB 1Vpp — 32pin QFP
Wideband Amplifier KGL4117H KGL4117H 15GHz | OC-192 Rx| 0~85 ( 7?nm Saq.) Yes
KGA8011 KGA8011 >40GHz | OC-768 Tx| 0~75 + 3.3V 0.36W 14.0dB — 14dBm 3.16 XD.II(_E40mm Yes
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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 ATP 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)
cOB .
SSOP MB GS, MS | 30, 32, 64, 70 Custom Design

(Chip On Board)

TSOP (Type 1) 32, 48, 56
TA TS COF
TSOP (Type II) 26/20, 26/24, 32, 44/40, 44, 50/44, 50, 70 (Chip On Film) Packege for LCD Drivers
ip On Film
TSSOP D 16, 56 Special Package
Examples
Surface Mount Type ( ples)
QFP GA GS 44, 56, 64, 80, 100, 128, 160, 208 Ceramic QFN — Package for Sensors
LQFP TC GS 144, 176, 216
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
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LS| Packages

Package size
Shrink DIP SOP SSOP
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SEATING PLANE < —

SSOP30 SSOP32 TSOP(I)56
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Package size

TSOP (Type II)

TSOP (Type II)

17. 140. 10 17. 140,10
® @ @
AAAAA AAAAA HAAAAA AAAAAA
2 2
ooyt ggoeg i [ i i I < I A s Y
INDEX MARK @ © INDEX MARK ! ®
S5ifil MIRROR FINISH 0.800.20 S MIRROR FINISIE . 0.80+0. 20
0.95 TYP. 127 042008 D 0.95 THP. 042 0 S[02@)] 57 7
4R LR
= \} o~ i ) \} o~g
% ?: 0.50£0. 10 T 0.50 TVP.
&5 060 TYP. ol — 0.600. 15
TSOP (1) 26/20 TSOP () 26/24
20.950. 10
18,410, 10 @ 0.17+0.05
%HHHHHHHHHHHH% AAAAAAAAARAAAAAAR
== o= INDEX MARK
{ HBEFMIRROR FINISH
2
@Hﬂﬂﬂj ) u% 1”” HHHHHHHHiHHH®
O
INDEX MARK 5TYP. 0.42'0.5% .27 0.800.20
i MIRROR FINISH 0.800,20 et Hin %]0.25@] !
0.95TYP. 042700
A
s =y
B 0.601YP. é sl 0.60
E =
TSOP ()28 TSOP(I)32
18, 410. 10 18,410, 10
@ ® @ @
T [AONOOORAARR  OOOQOAAAAA NAAAARAAARARARAAAAAAARA
HE
) 2
L] LG G S 5 CEELEEEELL EEEEEEE G E L o005 )
INDEX MARK 9 @ 0.804£0.20 i MTRROR FINTSH @ 0.80£0.20
Hiifi MIRROR FINISI . 700 — -
= | A - = y a \
ialataiainie) Iy Gr halal; THHHAHD — 0~8'
SEATING PLANE % % 0.502£0.10 SEATING PLANE z 0,500, 10
i s 0.60 0.60

TSOP (I) 44/40

TSOP (I) 44-400-0.80
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11.500. 10 20.95:£0. 10
@ @
HAARAARAAAA AOAAAARAAAAA
(@) @)
ik z
S g|= =
%‘ =
s 2
GLELEEEEL]) GLELL GG -
0| @ 0.170.05
............ INDEX MARK =
- 0,800, 20 {7 MIRROR FINISH 0.80:£0.20
INDEX MARK R 0.8STYP. 0.80 0.37 —
HEFMIRROR FINISH E]
0.50 TYP. 8 N Ed
gis o & A ¢%3 .
0§
sl= [&]o.10] SEATING PLANE sl e -
3 é = ﬁ T 0.50£0. 10
SEATING PLANE =1 0.60=0.15 25 0.60
TSOP(I) 44-400-0.50 TSOP (1) 50/44
18, 41£0. 10
20.95:£0. 10
© @
NAAAARAAAAAAARAAAAAAAAAAR 2
2
FEEEEEEEL LG EE R EEEL )] oo
INDEX MARK Q @ 01700 INDEX MARK ©
i MIRROR FINISH T “‘20;“;0 i MIRROR FINISH 0.80£0.20
0. 88TYP. 0.80 0.37 ‘E:‘ omme. | . =—
z N z
¢ . y v & N
T rarare] i N g
T 0 500,10 SEATING PLANE
0.60 0.507YP.
0.60£0. 10
TSOP(I)50 TSOP(I)70
5.0020.10
0.255
ofAAAARAE
A )= Kl 11.020.10
LEAD CROSS SECTION DETAIL DIVENSION OF LEAD 0.2511P. |
% LL i~ RARARRRARRRRARARARAA
§o) z
oo CHTETEE Q
s oo L] s CIBEC) o0
0.6040.15 /Q
L0
= IPIN INDEX MARK
S : Lkl GE LR L GE R L
THEEEEED S o 6. 90TYP.
<[\ H
SEATING PLANE B H E
ARAAAA . v
= 0.60+0. 10
s 1.000. 20

O

iLLELL

TSSOP16

TSSOP56
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Package size

QFP

QFP

14. 5020, 20 14.5040. 20
10.50=0. 10 10. 500. 10
@ @ ® @
FRRRRRARREE ARARRARARAARAR | |
= L
= OE = OE
== = = R
s == = = sz == E= =
S — r— p S| s o Fr— o
H =] m— Al == E=
= =] E= s =
= == F— & a
== =
== =
[OI="= F—© 2.00£0. 20 ®
2.00£0. 20
HH 2| s
Q =l &
IDEX MARK INDEX MARK bl Bt
m NS 1. 25TYP. 3200 G5l MIRROR FINISH T 0~10°
HEEMIRROR FINISH 0 1.03 TYP.
E
0.17£0.05 7 1.20
2 1.25£0. 10
<
SEATING PLANE SEATING PLANE
® ® 25.000. 20
] AAAARAAAAAAAAAAR o
@] ® =
0 eman) ol
= OE - ARAARRAAARARARRARAR o
== =R
o= = @
sl 2| = == = ==
sl = = = [ ——
al 1 = == = =
2| == ==] = =
S| = = — == ==
E i (== =] o e ——
== == o e ——
== == = =
=] = == ==
== = = =
@:: ==® o e ——
| ——]
CLLLLELEEEETER! - © T\
TNDEX MARK © ] g (€] g
2 MIRROR FINISH s - 0~g INDEX MARK S .
L 00T LR y HEfMIRROR FINISH +0.08 o § "
7 PIERROR FINESE 4 oorve, 04250 —
0.17£0.05 B o @ -
7 0.60 - b 1.30
S 0.67£0. 10 é 1.38£0. 10
SEATING PLANE
25.00£0. 20
20.000. 20
@ ®
IRARARARARARARRARARARARE,
=
®=|= ==
B O E*
5
] == = <
5 = = -
4 = =
= = =
== ==
=] E=
== ==
=0 =
== ==
< © 2.50 TYP
2| = ® 2.50 TP,
HE LLLELELELRLRLRRLRLL S
BEiT MIRROR FINISH CH 10 = F
0831 0.32 008 - INDEX MARK 2 =
— 4 - H — #5ifii MIRROR FINISH 0,08 Sl e ~g°
. 0.80 TVP. 0.32 55 : y0
o 0.17£0.05 7
RS 1.30 TYP.
< 1.3820. 15

QFP80-1414-0.65

SEATING PLANE

QFP80-1420-0.80
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22,0040, 20
2.0020.20 20.00%0. 15
20.000. 20
@ ©
© @) I ©
@
g
= s
<
H
g
Ef
®
= 1.00:+0. 20
@ INDEX MARK (O] © =
2.50£0. 20 = - b
#ifi MIRROR FINISH gl 2
INDEX MARK Al y o8
§5ifii MIRROR FINISH ) sgpyp. WNS, , —f
7 ; 0.50 TYP
1.30 i3 0.60-£0. 15
""""""""""" 1.38£0. 10 <
SEATING PLANE
O] ©
5 1PIN INDE
< El
8 il e
<5 i i
INDEX MARK Y 0~8° A 0
MIRROR FINISH R - f
- 1. 00TYP. = 0.50
7 - f 0.60+0. 15
3 1052015 S 1.300.20
S S
SEATING PLANE
. @ @)
0
8
1.30£0. 20
il 3
INDEX MARK - :
#Ei MIRROR FINISH Y
1. 25TYP.
0.170.05 g
= 0.50£0. 10

QFP208
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Package size

LQFP

TQFP

@
7
Q
€
$0.10@

Bl SEATING PLANE

LQFP144

0.20

[]24.000. 10

3

1000, 20
=
=
INDEX MARK =
MIRROR FINISH y0~8
1. 25TYP. S|=
917 0. 501YP.
01157005 M= 0.60+0. 15

SEATING PLANE

LQFP176

[110.000. 10

0.10

024.00

IPIN INDEX

0.0:

1.40

1.70 MAX

]
2 ZK
o 0.50

IPIN INDEX

1PIN INDEX
0,180, 05
0.0
© 0.14520.05

11040, 05|
—
I~

g 0.60£0. 15 g D) ] :‘l
s 1.00+0.20 - l\ ‘ : T‘i‘*
LQFP216-2424-0.40-K LQFP216-2424-0.40-6K
TQFP
@) , ©
e TTTTEETT RAARARAAAAA
D
2 Of = O
o5 = R
@ ==
INDEX_ MARK B R R R 1.00%0. 20 @; 10020, 20
- B \ IEEEREEREY 1R
i \ s IR ® ®@ - 0~
0.170.05 N~ ] #4ifi MIRROR FINISH v
7 70 5 TYP. B ﬁl
TQFP44 TQFP48
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0.20

£0. 10

14,00
012,00

(@]
@
" 1.00:£0. 20 1.00:£0. 20
INDEX MARK 2| 2 =
2T MIRROR FINISH HE INDEX MARK S
1. 25TYP. == \ SEm MIRROR FINISH 8 g \
Lot = ZlZ
1 N 0~ 1. 25TYP. 022200 .
= y B 1® y 0t
0.145£0.05 s 7 7
3 . 0.170.05 5
s 0.50 3 0.500.20
5 0.600. 15 § 0. 60Tp
< s
SEATING PLANE
@ @]
s = 2 =
i HE
gl g gl &
gl & 2 =
g a ol a
1.00£0. 20 1.00£0. 20
El
INDEX MARK Bl g A
IVTRROR FINISH 5\: O~ Hiifi MIRROR FINISIT Zl s
0. 825TYP. 0.321% fi?m 7 Loomip. | ~ - Y og
< 050 e 0. 11520.05 7
0.600. 15 - 0. 50TYP.
< i
s 8 0.60£0. 15
@ ®@ ®
"§0 OF O o
sl = B 5 <
il @ g
sl = a
5| 8 g
O @ 1,000, 20 @ © 1.00:£0. 20
: E1 X ARK 0 © el
INDEX MARK [0) @ Zla __INDRX WARK__ ElE
$5lii MIRROR FINISH = 3 Eii MIRKOR FINISH BE 3
J— 5 - 0. 80TYP. 0.18£0.05 _ == -~
1.20TYP. | 0.18:£0. 05 ) ¥ Yoo E ) v ot
g o —
0.145%0. 05 0.50 5 0.50 TYP.
= 0. 60£0. 10 8 0.60£0.2
SEATING PLANE
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Package size

VQFN

WQFN

6.20£0.10

6.00 +0:-0.15

@)

@

Ipin INDEX
SFMIRROR FINISH

S T [

LEXD CROSS SECTION

VQFN32

20,01

0.20,

0.90:0.05

1

(0.50~0.55)

\o e

IPIN INDEX MARK
(Marking)

20)

.

SEATING PLANE

0.52£0.05

0.30°%

Uu

o 1. 90TYP

‘ ‘ 0. 220, m@@l

WQFN12

SEATING PLANE /

00]

5.

IPIN INDEX

/" (darking)

©

005

INDEX MARK
0.3020: 12

[

TYUUUUUU
¥

3. 60TYP.

UUUUUUUU
nnnnnnOT]

IPIN INDEX MARK (Marking)

\oore

(0.20)

1.000.05

IPIN INDEX Olarking) —_|

ol@

1.00£0.05

\_SEATING PLANE

| o.somx.

[
SEATING PLANE
IPIN INDEX: 0.30.419
- 0.3 18 O
IPIN INDEX MARK (BU -~ NUUUUU
@:n\ =nl= @ P d i
] Ell= P a219
B s | | B Lesowe g
= [
ann
nnnon = )
‘ 0.20%0.05 s 0.20:50.05 57
[o-50]
WQFN16 WQFN20
1.00£0.05

IPIN INDEX

/ (Marking)
@ |0

©

IPIN INDEX

[©) 1 0.454: 18

20TvP

o
UooooD

nnonn

0202005 5T
WQFN24

\o e

0.20

IPIN INDEX

DETAIL A

DETAIL A

N\_DETAIL B

0.20%0.05

0.
(0.08)

DETAIL B

WQFN28
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0
[ L 02020, 05 GG

WQFN32

IPIN INDEX (farking)

SEATING PLAE

0. SOMAX.

1PIN TNDEX

0.30° 12

U UUTUUTT

1. 50TYP

YUUUUUUUT

00000

WQFN36

IPIN INDEX Ofarking)

UuuuuuUUu0u

SEATING PLANE

Q@) 1Py moex 0.40°5: 18

N

3. 30TYP.

3. 301vP.

nnnnnNnnn

10000NnNn

0.20%0.05

WQFN40-0505-0.40

0. 8OMAX

T

(0. 20)

1PIN TNDEX WARK

U'/‘UUUUUUUU

1.57%

*7 agnnonannn
50

WQFN40-0606-0.50

UUUUUU00U0UU0
NNNN 0TI

WQFN

[-00]

0.20 (0.50~0.55)

IPIN INDEX (arking)

SEATING PLANE

1PIN INDEX MARK
TUOUUUUUUUUT
oY ]
b =
b =
b =
b =
b =
b =
b =
P 5. 60TYP 9
b =
b H o
0.3
=l 4nnnonnnng@
¥ | L o200 75
3[0.0@
D

WQFN48

0.20 0.50+0. 10

@ /—1PIN INDEX. (Marking)

[©)

SEATING PLANE

0.80 MAX

IPIN INDEX MARK

504010
0.50'51¢

SE I
WQFN52
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Package size
WQFN LFBGA

8 y [@]
B \ a o] S S
S
| = o 1
: 1PIN INDEX Oarking) & d
1N 108X Grking) t 8
g B 3
- 2
© n
o} ©
- 8
6
s
4
o us010 3
© il 0000006000000 |2
UU F60Q000bd00000Q]1 }
© (©0.04) x4 RPMMLKJHGFEDCE A
NMLIK JHGFEDCBA INDEX MARK
aiome x4 INDEX MARR INDEX MARK
INDEX MARK (e[ 015 ] g < 8l z
_ g = = ©0.42£0.05
= o| ] $0.5:0.1 al <
=] = - II
B g 0 0.23:0.05 m y — 7
9 N\ DETAIL B
DETALL B
E 0232005 (©]0.10]S] [S[o.0]s

WQFN64 LFBGA144 LFBGA176-1111-0.65

WQFN56-0808-0.50-A63

WSON LFBGA

(0}
©)
[=]
[#]o5]s]A] (0.70)
DETEAL DINENSION 0 LD [ . E; e — e
Lr1x s wim > &
I 000006600000000 13

1PIN INDEX_ QUARKING)
”

1

0000000000000000
000000000000000
o

coooo

o
o
]

o
oo

2000
Qoo

T

o000
o

0000000000
PGOGS
000000
T

occe'

0. 107YP

o =

INDEX MARK

(0.70)

0.400.10
1.7MAX.

1.20

A
© ) — @
WSONS WSON10

LFBGA224

[=]
=] 1z
o8 o [&]o5]s[A
s [&[020[S[A] T Tl sl S ©.7)
® & | ? ] @ r—1) 18]
DOPPOIOOOO | oolooooQ |v 2 699990600000000000] 1t
OO0O0OO00OOO |7 » 983998395339533533383 | 806856060660680500] 16
0000 0000 | 17 000000000000000000| 15
] 00O OO |s S, 0000 ‘ 8000 | 1 090000000000000000| 1
0000 0000 | 15
Tloo 00 s ' S sg3088” | "sgesss
9 9ol : gL R saess |- —ggessid
i
99 SsSh ' : g | sl 833880 | 0888381
OCOO0QO0OOO |2 y 9833 ! 9983 | ¢ 0000 0000000| 6
QIOO0OOO |1 : 208000000060000008089 | & < 888000088‘888888880 i
o pa| 0000000 |z 000000000000000000000 | 3 S 000000000000000000]| 3 7
— e 1 0000000000Q0000000000 | 2 = —
- EDCGB A 0000000 ; 000000000000000000 | 2 >
B INDEX MARK x4 ' o 7 00030000000000000 1 S
[015) ;
g al % NOEX MARK | INDEX MARK ) MY WV TRPNMLKIHGFEDCE A INDEX MARK i VUTRANMLKINGFEDCE A g
a s $0.5040.1 S50 10®) g INDEX MARK INDEX MARK 2
= h ©0.42+0.10 ©0.5+0.1
[Slows]
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Package size

TFBGA

TFBGA

0.90

EEEST

Al

00
ﬂ 000 0000
0000000PO0O00000 | 7

00QO000000 | 9
000000 | &

o

0000000PO000000 | 3
0000000POOO0O00O | 2
00QO000YPOO00O000 | 1

RPNM

LKJHGFEDCBA
INDEX MARK

90.51:0.10

0.35+0.05
1.2MAX.

TFBGA90-11.0x13.0-0.80

e
:
) 2
OOPPOIOOOO |6 +
B OOO0O00O000O |s
, COO00I0OOO |4
OO0O0Q00O0O0 |3
00000000 |2 @
SO0 QO0000 |
o INDEX MARK INDEX MARK
H GI|FfE D C B A
20,5120,05
INDEX MARK 3
g ¢o.51xu.us
&
2]
NN
- 1
(GAGAVAVLOLULULY,
[&o10[s]
TFBGA48-6.0X8.0-0.80 TFBGA48-6.4X10.0-0.80
&
4] 0j000 o
000000000 9
7 [eXe] 8
6 (o) e} 7
2 08 ——tget
% : [eXe} (o]} 4
00 00 |3
000000000 3
w RPNMLKJHGFEDCBA ? oﬁoooo 1
INDEX MARK OJois] u % INDEX MARK x4 «iHoreocea
; é #042:005 INDEX MARK =l 0 INDEX MARK
o g3
e | {//1020[8] § & SE  EEEg
i=No10]
[o.08]s]
TFBGAGO TFBGA64
[]
(045)
(.1 3
o
! M
pe
8] & 0
O

00000 3
00000000000 |2
0QO00 O(')(')(')(')(')q 1
INDEX MARK x4 NMLQUHGFEDCB A
(©]o5 9 INDEX MARK \
B
=
2 0,42£0,05
g %
g 3
=10
QA -~
3

x4 RPNMLIKJHGFEDCB A

INDEX MARK INDEX MARK

(0.925)

@ 0.42£0,05

TFBGA90-6.4X10.0-0.65
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o0
000
000

OO

[eJeXc

INDEX

w| T8
S

HihHiIhHhHnHu ITUUOONY

o}
00O
Q
K|

JHGFEDCBA

0.300.05

TFBGA120

0.42:0.05
¢ : ] 0.08 @_B

TFBGA

$10.15[S[B]

°3IBRA

Q
o
o
o
o
00

INDEX MARK,

GFEDCBA
INDEX MARK

$0.42:005

0.3:0.05
12MAX.

TFBGA176

Al

o0 O000QPOO0OO0000 17
00000000 POOOOO0O00 |16
00000000 POOOOOO0OO0 |15
00000000 QPOOOO000O0 |14
0000 0000 |13
0000 0000 |12
0000 0000 |1
0000 0000 |10
0000 0000 |8
0000 0000 |7
0000 0000 |6
0000 0000 |5
00000000 BOOOO0O0O0O0 |4
00000000 BOOOOO0O0O0 |3
00000000PO0OO0O0000 |2

@F%OOOOOO Q0000000 |1

E

: UTRPNMLKJHGFEDCBA

TFBGA208-0909-0.50

TFBGA

ERESE)

00000000
00000000

o

o

o

°

o

o

o

oo
382RORAS

o
00000000
00000000

00000000
0$00000000,

o

UTRP

INDEX MARK,

MMLKJHGFEDCBA
INDEX MARK

$0422005

0.3:005
1.2MAX.

S Terore1e)

TFBGA208-1212-0.65
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List of the products

KGA4117N -

KGAGT45 oo 83
(1T VUL P ————— 85
KGAG 155 weeemeemmsseemessenisneciees 83
(1T VIT: X P ————— 85
(1T VU T: e — 85
KGALT85:wwseemeesemssmmessissies 83
KGAG193 - vvvoerssmmssssssmsssssssssssssne 85
KGALT95 e 83
KGABT 15w 83
[T X {0 I 85
KGABTQG wwereeereeemsmsssemsisiseneisns 83
KGAB20S5 wwerseersesseesesssensesnsesseeseenes 83
[(CTI A T/ I 85
KGLAT42KD -ooveeveeseemseessemsmnessennnnnes 85
KGLATASKW oovveveeeressmssemsensensneees 83
KGLAT4E oooveeereeeesemememseemseisines 83
KGLAT52KD -+ovvevvseeeseemssesssemseessenens 85
KGLATE5KD -oveeveessersessessensemseneieeas 83
KGL4166 - 83
KGLAT8EKD -oveeveessessessemsemsemeneneeaes 83
KGLAT8BKD -ovoevesressessemsemsemennnneas 83
KGLATQEKD -oveeveesressessmmsemsemseneneeas 83
KGL5115KD roeereeseemeessemsmssseennes 83
KGLBTOB5KW wsevvemseemseeseemnissiiennenes 83
MDB5BV1B1B0F «wovveeereerseessseeseeeseeens 57
MD5BV16160J wovvreereerseeesseeseeeseeess 57
MD5BVB21G0E «ovreevseesesseesseeseesees 57
MD56V62160E-10TAZP3 -+ 57
MD5BVB2162J «ovreevseesesseesseessensees 57
MD56V62162J-xXTAZP3 - 57
MDB5BVB2320E --vveovveevseeesseesseeesseess 57
MDB5BVE2320K -ovveevseesseeesseessenesseess 57
MD56V62320K-75TAZP3 - 57
MD5BV72160B «+ovvrveveerseesseesseeeseess 57
MD56V72160C(Under development) - 57
MDB5BVE216Q «wveevereseesemsesensenseensnnns 57
MD56V82160AUnder development)-- 57
MK72220-01- 7
MEK72660-071 :-:eoveereeesemseemseesemsseenees 7
ML20TTGD -oeveeveeseessemssemseessenensees 33
ML20TTHB -ooveeeeeeessemsemeeeseenenes 33
ML22321(NEW) --veeeveeseesensesmsenseennnss 29
ML22330(NEW) «vseereessessemsemensenenseees 29
ML22331(NEW) -oeereeeeseeneesesmncecenenes 29
ML22340(NEW) -oeereeeeseseneesesmssecenenes 29

ML22341(NEW)

ML22420 -------------------------------------------
ML22460 -------------------------------------------
ML22553(NEW)

ML22562(NEW)

ML22563(NEW)

ML22572(NEw)

ML22573(NEW)

ML22723 -------------------------------------------
ML22724 -eveveeeeserimsnenisnssessniaianenens
ML22725 -rvvesssesssssssssssssssssssnssssssnnes
ML22763 -oveveeeeeesemsmssmsenemssmsenseninenss 27
ML22764 --veoeeereesemememsensmssnsensinennnss 27
ML22765 «eoveerseessesmmssmmsssssinsiees 27
ML22802 «evveerseesessemsemsssssississes 27
ML22804 oveeveereeseeremsemsemsseiseisniniiens 27
ML22808 «-oveveereesereessessmssmismisniniiens 27
ML22823 «oveeveereeseeremssessessvisnisniniinens 27
ML22824 -oveoveerevseereessessesnniiiniiiens 27
ML22825 «oveeveereeseereeseessessniiiseiniiens 27
ML228B3 «-oveeveeresereessessessessnisniniinens 27
ML228B4 -+oveveeresereessessessmsnisniiinens 27
ML228BS :-oveeveeresereessessmssessmisniiinene 27
ML22P8O2 «:+evevesseresessessessessnieinens 27
ML22P8O4 --+eveveeseresessessessessniiinens 27
ML22P8O8 -++:evvveeserseseesensessmsenseenenss 27
ML22QB21(NEW) wwooveesseveveesesssseee 29
ML22QBB0NEW) wwooeersssvvveesssssseee 29
ML22QB3T(NEW) wwovveesseveveessessseee 29
ML22Q340NEW) -+-vovvveveeeeesssssssssness 29
ML22Q34T(NEW) -ovoveevveemeessssssssnees 29
ML22Q553(NEW) -woooersssveemeeessseeee 29
ML22QBBI(NEW) -wrovvvvveesssoveesseee 29
ML22Q5E73(NEW) wwovveesssveveesesssseee 29
ML2BTTGD -oveereeseereessesemssmssessnineiens 33
ML2BTTHB oo 33
ML26121AGDUnder development)---- 33
ML26121AHBNEW) rrrevereeeeeeeeveeeeeeee 33
ML26124-00HB -oorvoessvesoeesoe 33
ML26124-02GD(NEW)-w-wroevesesssssses: 33
ML26125CHB(Under development)---- 33
ML26125GD(Under development)------- 33
ML26125HB(NEW)  ccoveeveeesssssssssess 33
ML26127HB(Under development) -+ 33
ML26128HB(Under development) -+ 33
ML2B12GD -oeveeeseemsmessemsseesseseees 33

ML2GT4HB oo 33
ML26203TB(Under development)--------- 33
ML2B20GD:+++wwseeesemsseesssemssemsssenseees 33
ML2G20HP:----w-seesseemsemsssemsseesseees 33
ML26211DHB(NEW) rwrereeveeeeeeeeeeeeeeee 33
ML26211EGD(Under development)--- 33
MLB10340(NEW)--+----sseeoemssseeneesses 14-29
MLG610340(Software):-«--eeeeeseereeeess 18
MLB1034GNEW) ----vsveveeessseeeeeensss 14-29
MLG10346(Software):--w-eeeeeseereeseess 18
MLB10347(NEW) --ovevseeessseeesaeness 14-29
MLGE10347 (Software):-----xeseeeeseeeeenees 18
MLB10348(NEW) -+-ovevseesssevesaseness 14-29
ML610348(Software) «--eeeeeeeeeeeeeees 18
MLE1040T(NEW) oovrrrrsssmvseesssssee 14
MLE10401 (Software)-+----ssseeeeeessssseees 18
MLETO40TPNEW) --vvvovvveveeesesssssnees 14
ML610401P(Software)--«=sss-wwessseeeessesse 18
MLETOA02NEW) --vovvvvvvvvevsessssssssnees 14
ML6E10402(Software)-+----=++seeweeessssssees 18
MLETOA02P(NEW) --ooveveveeeeveeeeeveneneee 14
MLE10402P (Software): ssss+eeeeeeeeeeees 18
MLETOA0INEW) --ovvvveoveevveessssssssnees 14
MLE10403(Software):sssssseeeeeeeeeeeess 18
MLETOA0ZP(NEW) -ooovvvevveveseeeveneneneee 14
ML610403P(Software)-«+seseeeeeeerees 18
MLETO40ANEW) --vovvvvvveeesesssssssssness 14
MLG610404(Software):-----eeeeeseereeseess 18
MLET0404P(NEW) -ooovvveveeeeveseseneneneee 14
ML610404P(Software)------eeeeeeeeees 18
MLB10A05NEW) --oovvesssvvomeeesssnee 14
MLG610405(Software):-----eeeeeeeeeeeeenees 18
MLET0405P(NEW) --vvvovvveveessssssssess 14
ML6E10405P (Software)-«--++++-wweeemsssseeee 18
MLETOA0BNEW) -+-ovvvvvvvveevseeessssssness 14
MLE10406(Software)+----=+sseeweeessssseees 18
MLET0A0BP(NEW) --ooeevevveveveveveveveneee 14
ML610406P(Software) «=-s+ewoesssevessesse 18
MLETO407(NEW) --ovvvveevvvmveessssssssness 14
MLE 10407 (Software):sssssseeeeeeeeeeeess 18
MLET0407P(NEW) -oooveveeveveeeeeeeneneneee 14
MLE10407P(Software):sssseeeeeeeeeeeess 18
MLETOA0BNEW) --vvvvvvvvevevesssssssssnees 14
ML610408(Software) «-:wxesseesseeseesees 18
MLETOA0BP(NEW) -ooovvveveeveeeeeveveveneee 14
ML610408P(Software) -« «seseeeeeeerees 18
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ML610409(NEW) 14
MLGE10409(Software):------xeeeeeeseeseess 18
MLGET10409P(NEW) ---eveevemsereesencereeenss 14
ML610409P (Software):-----s-wxeoeeeeees 18
ML610413(Under development) -+ 14
MLGE10413(Software):-----wseeeeeeseeseess 18
ML610413P(Under development) -+ 14
ML610413P(Software):-----oxeeeeeeeee 18
ML610421(Under development) -+ 14
ML610421(Software) «----exseeeseeseeeees 18
ML610421P(Under development) -+ 14
MLGE10421P(Software)---=-wseeeeseeseees 18
ML610422(Under development) -+ 14
MLGE10422(Software):«--=-xwx-eeeeeeeeenees 18
ML610422P(Under development) -+ 14
MLGE10422P (Software) «---wxeseeseeseess 18
MLGBTO4B2(NEW) -+ovevveveeremereesemseneesenss 14
MLGE10482(Software):----wxeeeeeeseeseens 18
MLGB10482P(NEW) ----eveeveeereesescereeenss 14

ML610482P(Software) ------eeeeveeeees 18
MLETOQ340NEW) -+oovveevsseesseeses 14-29
ML610Q340(Software) --------xseoeeeeeee 18
MLETOQ34BNEW) -+oovveevseeesseeses 14-29
ML610Q346(Software) ------+--xeoeeeeeee 18
MLE10Q347(NEW) -=vvseeverssseeeeseeees 14-29
ML610Q347(Software) ------s-xeoveeeeees 18
ML6E10Q34B(NEW) -rooovvrvvsseeeeeeeeees 14-29
ML610Q348(Software) -------wxseoveeeees 18
MLB10QA407(NEW) -oovveevseeesseesseeeneess 14
ML610Q407 (Software) --=-wxemeeseeseees 18
ML6E10QA407P(NEW)---swovseeesseesseeeseess 14
ML610Q407P(Software) «-=-=wxexeeeeee: 18
MLE10QA08NEW) -oovseevsemsseesseeneseees 14
ML610Q408(Software) ----:wxexeeseeseees 18
MLE10Q408P(NEW) «-eovveessessnenseess 14
ML610Q408P (Software) -+--+-x---xeoxoo- 18
MLBTOQA0INEW)-+oovseevseeesseesseeneees 14
ML610Q409(Software) ------s-oxseoeeeesees 18
ML610Q409P(NEW) - 14
ML610Q409P (Software) +--+-x---xeoeoo- 18
MLETOQATT oversremseemssmmmemseeeieneeeens 14
ML610Q411(Software) ------s-oxseeveeeees 18
MLETOQET TP woreerseeesemsensseseneeeeess 14
ML610Q411P(Software) -+--+-xeoveeeee: 18
MLBTOQET2 veveemsemsemssemssemseneneeens 14
ML610Q412(Software) ------s-oxseeeeeeees 18

MLEBTOQAT2P wovvvvvsveeemeesssssseneneiee 14
ML610Q412P(Software) =+---=ssswoeeseee- 18
ML610Q413(Under development) -+ 14
ML610Q413(Software) -+eeeeeeeeeeeeess 18
ML610Q413P(Under development)---- 14
ML610Q413P(Software) «++sssseeeeeeeeees 18
MLETOQATE wrovervrsssrrmemessssssseeeesse 14
ML610Q415(Software) +«eeeeeeeseeeeeerees 18
YT 0 2 B 14
ML610Q421(Software) +«ewesereseeeeserees 18
MLETOQA2TP wovvvvvsrevemessssssseemseseseee 14
ML610Q421P(Software) -+-----eeeee--- 18
MLBTOQE22 -ovvvveerssseeesssseesssseneenasee 14
ML6E10Q422(Software) ««-++++weeeeeveseeee: 18
MLBTOQE22P wrovvoveerrssssssssesseeeeeeeese 14
ML610Q422P (Software) ++---=s++eoeesese- 18
MLB1OQA28(NEW)--------ssssssseeeeeeeeeeees 14
ML610Q428(Software) ««-+++-woesssevessesee 18
MLB10QA28P(NEW) -+--vvvvsseeeeeeeeeeees: 14
ML610Q428P(Software) ++---=:++woeeses-- 18
MLBTOQA29(NEW) -oovovevveveeeeeveeeneneee 14
MLE10Q429(Software) -+s+eeeeeeeeeeeess 18
MLB10QA29P(NEW)----++sssssseeeeeeeeeees: 14
ML610Q429P (Software) «+++ssssseeeeeeeees 18
MLBTOQAZT woovvveeerssremsseeeessseeeeee 14
ML610Q431(Software) +«eeeeeeeseeeererees 18
YT @ s 14
ML610Q432(Software) +«eeesesemeeeeerees 18
MLETOQABE(NEW)-soeeveseeeeeeeeeeveveneee 14
ML610Q435(Software) -----eeeeseeeeeess 18
MLETOQAZBNEW) ---oovovevveesssssssseeees 14
ML610Q436(Software) «----wwseseeeeeess 18
MLET0QABBNEW) «vvvoovvessssssssssssss 14
ML6E10Q438(Software) ««=+++-eweevssssseees 18
MLB10QA3BP(NEW)----+-svssseeeeeeeeeees: 14
ML610Q438P(Software) +---=s+seoeesese- 18
MLETOQAZINEW) ---vvovvevvvessesssssness 14
ML610Q439(Software) «==++ewoesssevesseses 18
MLB10QABIP(NEW) ----vvvsssseeeeeeeeees: 14
ML610Q439P (Software) «+++sssseeeeeeeeees 18
MLB1OQAB2NEW)--------ssssssseeeeeeeeeeees 14
MLE10Q482(Software) -++eeeeeeeeeeeess 18
MLE10QAB2P(NEW) ---vvvsssseeeeeeeeeees: 14
ML610Q482P(Software) ++---=+++woexsese- 18
MLETOQABBNEW):-oweveeeeeeeeeeveveveveee 14
ML610Q486(Software) - e+xseeseeeeerees 18

MLETOQABBP(NEW) -+-vvvvvssseeeeeeeeeees: 14
ML610Q486P(Software) ++-w--s+eoeeseee- 18
MLETOQAB7(NEW) ---vvvvvvesssseeeeeeeeeeess 14
ML610Q487(Software) ««-++++-wwoovvssseseee 18
MLETOQAB7P(NEW)--++-sssssseeeeeeeeeees: 14
ML610Q487P(Software) «+++ssssseeeeeeeee: 18
ML610Q488(Under development)--+-+-- 14
ML610Q488(Software) - ««-+sseeseeeeerees 18
ML610Q488P(Under development) - 14
ML610Q488P(Software) -« 18
ML610Q489(Under development) -+ 14
ML610Q489(Software) «--wweeeseeeeeess 18
ML610Q489P(Under development)--- 14
ML610Q489IP(Software) -+eeeeeeveseeeee 18
MLGB74000 ++wwseeseesemsemssesssmnsisensees 22
MLGB74000(Software):--:ssseeeesssevesseses 21
ML674000 Evaluation Board -+ 21
MLBT7AQQT -+oveeveereeseeremsemsemssessmisniniiens 22
ML6E74001 (Software)-+----=+sseeweesssssssees 21
MLBT7E00T +oveeveereeseereeseeseessmssmisniniiens 22
ML6E75001 (Software)-+----s+sseeeeessssseees 21
MLBT750T 1 -woveereereeeeemeesemsenisniniens 22
MLB7507 3 woveereereeseereeseeseessnisniseine 22
MLE75013(Softwarg):ssssseeeeeeeeeeeess 21
ML675013 Evaluation Board -+ 21
MLB750271 -+oveeveereeseeremseesemssmieisniniinens 22
MLG75021(Software) «----wseeeeeeseereeseess 21
ML675021 Evaluation Board === 21
MLB75050 -+ wseseeeseeseesemsmemsensiennnss 22
MLE75050(Software)------:+ssseeeeeeseseseee 21
ML675050 Evaluation Board -+ 21
MLB7ZQA002 --:vvveverssseeesssseessssenesnasee 22
ML67Q4002(Software):«-+wwweeesseeeeee 21
MLB7QA003 rrrvvveersveessvessveesses 22
ML67Q4003(Software) ««=:++-rwxssseveesesee 21
ML67Q4003 Evaluation Board -+ 21
MLE7Q40S50 r+rvovvvveeressssssssssssssssseeeeeess 22
ML67Q4050(Software) «=ewoxssseeessesee 21
MLE7 Q405 wwoveevrsssreemesssssseneesseeeee 22
MLE7Q4051 (Software) -+ssseeeeeeeeeeees 21
ML67Q4051 Evaluation Board -+ 21
MLE7QAOB +rvevoveveversssssssssssssssseeeeeess 22
MLE7Q4060(Software) -+s+eeeeeeeeeeeees 21
MLE7QA0BT wwovervresseeeeesssssseneesseee 22
ML67Q4061(Software) ««eeeeeseseeeeerees 21
ML67Q4061 Evaluation Board -+ 21
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List of the products

ML67Q5002 - 22
MLG67Q5002(Software) --+----eeseeeeeees 21
MLB7ZQB003 -vvevveeseessemsemseesemsensees 22
ML67Q5003(Software) ----=-seseeeeeeees 21
ML67Q5003 Evaluation Board -+ 29
MLB7ZQBE250 :-oveeveeesessemssemseessemseesses 36
MLGB7Q5250(Software) «-=-swseseeseeeess 35
ML67Q5250 Evaluation Kit:------+- 35
MLB7ZQBE260 --vvevvveeseesemssemseessemsseesses 36
MLGB7 Q5260(Softwarey «-=---s-wseeseeeess 35
ML67Q5260 Evaluation Kit:------- 35
MLB7ZQB270 oeveevveesessemsemsseseenenssees 36
MLB7Q5270(Software) --=-=-=-seeseeseees 35
MLBOB2Q T ovevevererererereesemseemsncacans 22
MLB96201 (Software):---=w=-seeseseeseeeess 21
MLBOQB20S -+:-evvvevseseesemsesemsessesenenss 22
ML69Q6203(Software) -----=-eeseeeereees 21
ML69Q6203 Evaluation Board-:-- 21
ML7020

ML7029

ML7033-01 wereereerereeessemsenssenssnessnenees 9
ML7037-003 +-rveereereessemseessenssnessnenees 9
ML704 woerevreesessssmmmmmmmmereeneeeessssssss 9
MLT70BE ---rvrrrrreeeseseememmmmmrneneeeessssssss 7
ML7074-003 oo 9
ML7074-004 -+--eerevereesemsensensseessnenees 9
ML7098C-0:weeseereessessessemsenseneeeees 11
VT2 1oy 7
ML7137(Under development)---------=------ 7
MLTAAT -ooeeeeeeeereeeeeeeeeeesessssssssssesesesenee 7
ML7202-0017 +-reereeereesemsseseesseessneseees 9
ML7204-003 +-:veereereesseeseeeseesseessnenees 9
ML7207-071 - eereeeerersesessensessssenseneneenss 11
VI 22T Y N S —— 9
ML7224A-001 --vrversveroeroesoese 9
ML7234-027 +ereereeereessemsensensseessnenees 9
ML7246 --oovvveesssssmmmmmmmemreeneeeessssssss 7
ML7257-07 oo 11

ML7265 - 7
ML72BB ---eeverereremsmnmsmsumsmneneinieneins 7
ML7275 oeeesersersesorsensussusesersensesersensesss 7
ML7304-0[ ]2 eeveveeeeremsessmsensenensenss 9
ML7338-01:eeveeeerereeemseseeesinmeininenes 11
ML7386-0[ l(Under development)-++--- 7
MLBBATQ ovovevereeeresereseseseseseescnes 41

ML86410 Evaluation Board LAN Interface Board 44

MLBBV7EB55 -ovvevverseersemseemseemeeneeeees 41
ML86V7655 Evaluation Board -+ 44
MLBBV7B56 -+-vvovverveersemsemseemeeneeeees 41
MLBBV7BES -+-vevverveersemsemseemeeneeeees 41
MLBBV76652: - wwvewvsemsemseemseeseeeees 41
ML86V76652 Evaluation Board:-- 44
MLBBV 76653 - wrveorsemsemseemseeneeeees 41
ML86V76653 Evaluation Board:-- 44
MLBBV 76654 --wrsewrsemsemseemseeneeeees 41
ML86V7665 Evaluation Board -+ 44
ML86V7666 Evaluation Board -+ 44
ML86V7667 Evaluation Board -+ 44
MLBBV7EB8A «-vovveevevrsersemsememeneeaeees 41
ML86V7668A Evaluation Board-+- 44
MLBBVT7E72 -wovveeveeseememssessemssseeees 41
MLBBVT7E73 -ovververseememseemeemeeseeeees 41
ML86V7673 Evaluation Board - 44
ML86V7674(Under development) -+ 41
MLBBVBT10T -ovververseememseemeemeeeeeees 43
ML86V8102(Under development) -+ 43
MLBBVB202 --vvevvverveersemseemseemeeneeeees 43
ML86V8202 Evaluation Board -+ 44
MLBGBVB207 --vververseersemssemseemeeseeeees 43
ML86V8207 Evaluation Board -+ 44
MLBBVB20Q --vvevverseersemsemseemeeseeeees 43
ML86V8209 Evaluation Board -+ 44
MLBBVBADT -ovververseemsemseemseemeeneeeens 43
ML86V8401 Evaluation Board -+ 44
MLB7V2103 «oeeeereeremremmsmmsemsemeeneseees 41
MLB7V2107 -eeeereerememmsemsememeneseees 41
MLB7V2107 7 eeeereemremmsemsememsemeeeees 41
MLB7V21072: - wseereereersemsemsemsemeeeees 41

ML87V21072 Evaluation Board
Multifunction board with video input supported 44

ML87V21072 Evaluation Board

Board with @ CCD camera ---««++=+=+sssseeeeses 44
MLBOE3A «ovevverevsrssemsmmmsisieiss 75
MLBOS3B(NEW) -+-vveveessesessemenenenaees 75
MLOO42-Xx -oveeseeseessessessmssensensensenenees 67
MLOQBEE «ovvveesersesessemsmmssinsiiis 67
MLOQBQ «orereesersesmssemssenissi 67
MLO0Q2-01 eserereeemsmsemsemsssessisiennnns 67
MLO0Q2-02:++++wswseesersesemsensmessinsiinnans 67
MLO0Q2-03+++erereesersesemsemsmsensmnsiennnns 67
MLO0Q2-04++wsvseeremsesemsemsmsensinsiinnnns 67
MLOQQGB «+evevservseesemsesemsensiessisieins 69

MLO208-XX -oreeseeseessessessmssensensenseneneees 69
MLO208A-XX r++evreesressessessensensensenensnss 69
MLO20Q-XX -oreeseereesressessmssessensensenenees 69
MLO270-xXX roreeseeseessessessmssessemsensenenees 69
MLO27 «oeevseusesmmevsmmmserenonscrenainsneeans 69
MLO272 «overeesersesmmsemsmsisinsisiss 69
MLO286-XX(NEW) «+oreeseessesensensensensess 69
MLO28Q-xXx roreereeseesressessmssessensensenenaeees 69
MLQ298 «++osevseesessemsssssmssissinsissesinsens 69
MLO35TA oeeereemesemssmssississ 69
MLO353A oveeereeemsemssmmsisienses 69
MLO3B2A «ovevsereeseesemsmemsinsisssisiens 69
MLO372A oveeereeeesemssmssisensis 69
MLO38OB «evevrerereesersesessensessssensiinenss 69
MLOABQ «ovveeseersemssmmssmmssmsssssissies 67
MLOABTB «ovvvvseesvesemmemssemsessineees 67
LY e 0 B I R 67
MLOAT0-12: v emseemseemssemssemsssessneees 67
MLOAT T ooveeesemmemenmsmmsemsess 67
MLOAT2 ooveeseememsemmsmmsemsesis 67
MLOATS ooveeseememsenmemmsemensis 67
MLOAT7E(NEW) -woeeeereremeeseenmeinees 67
MLOATZB(NEW) -wvoeeererememeesmnieees 67
MLOATZT7(NEW) -weeeeeerememseesmnisenes 67
MLOAT7E(NEW) -wroveererememeesmeieeneis 67
MLOA7ZOB(NEW) --+eevvseesensesemsensenennnss 67
MLOS5T74 ovvveeemsmsmmsemssensiss 71
LY I T TR 71
MLOBBOB -++-evvvseesseesessemssemssemsennennses 67
MR25T1287[JL - eereeveersesseesseessenseees 49
MR25TAG7 L evvvreeseerseemssesssssnseess 49
MR25T1G7 AL rooveereesseesesssessesssenneens 49
MR25TBATLL -+oreereeseessessessesssenseees 49
MR26T51203L wwveeseerseeseeseemseuseesees 49
MR26VOTGSE3L wovveeereerseessseenseeeseess 51
MR26VO2G54R -+ovvveveerseessseesseeeseess 51
MR2BV51252R «evveveeersessesssessenseees 51
MR2BV 51253 +eereesseessesssesseesensees 51
MR2BVBAE5Jrwwvreereesseessesseeseesensens 51
MR27T12800L - +evvveeesseerseemssessseenseess 49
MR27T12802L +evvvreesseerseessessseenseess 49
MR27T1B02L:wwwreeseeeseeseessemsiseesees 49
MR27T25603L +wvvrvesseerseessseosseonsenss 49
MR27T3202Lwerrereersessersensensensesseess 49
MR27TB4Q2L+wveeveereessessersemsensenesseess 49
MR27TBO2F +ovevveeseesesssesseessensensens 49
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MR27V12850L - 51
VIV raVaT Loy R—— 51
VLV 7aVaT: VTR —— 51
VIV 7aVaTc 1o I —— 51
VLAV Lol Lok TR —— 51
VIV aVic 2 TRE—— 51
VIV aVic 1o N I 51
VLAV Y I 51
MR27VEABIL v 51
MR27VBO2F v 49
VTV R TeT:yl: R —— 51
VTV P IcT- T E— 51
MR3BVOAGSAB v 51
MR36VO4G5ASNEW): oo 51

MR36V08G54C(Under development) - 51
MR36V08G57C(Under development) -~ 51
MR36V08G64C(Under development)-- 51
MR37T12841B(Under development) -+ 51
MR37T12843B(Under development) -+ 51
MR37T25602T (Under development) -+ 49

MR37T6441B(Under development)------ 51
MR37T6443B(Under development)------ 51
MR37V12841A e 51

MR37V12852B(Under development) -+ 51
MR37V25652T (Under development) -+ 51
MR37V25653T(Under development) -+ 51

MR37V6452B(Under development)---- 51
MSB1041B0A --vooovorrsvesvesesses 61
MSB1041BBA ---ooovoersoessoesoeeses 61
MSBTVO3120 voorvvveessosssveessees 61
MSBTVO4TBOA wwoovveerseesseesses 61
MSB1VOATB0AP -woooerereeeeerereeeeeeeeeee 61
MSBIVOATBBA -woooeeeeererereremeeeeeeeeeee 61
MSB1V05200 -vvoovvverssovessveessees 61
MSBIVOBTBO -+vvvvvvvveveveeesssssssssssess 61
MSBIVIOTBO vvvvvvevevvevemsssssssssssess 61
MSBTV26000 ---vvvvvveveeveeeessssssssssess 61
MS81V26000-25TPZP3 -+ 61

MS81Vv32322 - - 61
MSMSET1B61BOF wrrvvererreerereeeveeeveveeeee 55
MSMSET1B6400F rrvvererrereeeeeeseneeeeeneee 55
MSMBET17400F rovvvverreresrereseseeeeeneeee 55
MSMBET17405F rrrovererreeereresseseneneneee 55
MSMSET17800F rrevvvereereresseseeeeeeeneee 55
MSMSET17805F rrrevrrerrereresesssseseeeneee 55
MSMSET18BOF rrrvverererrerreserseeveeeneee 55

MSM5118160FP

MSMBETT81BEF -vvvvevvvevveesssssssssess
MSM5118165FP

MSMBET42B0E -wovvveevvevesssssssssseeeeeeeess 55
MSMBET4260EP wwrvvverrveessveessees 55
MSMBT42B5E wwoveveeerevessssssssseeeeeeeeess 55
MSMBET44QQD wwoveveveressssssssssssseeeeeeeess 55
MSMS514400DP wwivveessveessveessees 55
MSMBET4400E -woooovvveevessssssseeeeeeeeeeess 95
MSMB5T4400EP ---ovvvvvvvssssseeeeeeeeeeeess 55
MSMBET4B00E -woooovvvvevessssssseeeeeeeeeeess 55
MSMBE14800ESL-wwwwrrrvvvveeeessseees 55
MSMBTB22TA -vvvvvvvvemmvmmmsssssssssssees 61
VSV rrr S 61
MSMBETVIGTBOF -worweeeeerererereeeeeeeeeee 55
MSMBETVIBTBSF -wooevevereeeeveveveveneneee 55
MSMBETVIBAQQF -+oovvvveeeeeeveeeeevevenene 55
MSMBIVIBAQEF -+--vvovoveveeessssssssssess
MSMBIVAT7AQQF -+---vevvveveeessssssssssess
MSM51V17400FP

MSMBEIVIT7A00Y -+-vvvvvvveeeesssssssssssess
MSM51V17400JP

S R ] 55
MSMBETVA7BOOF -+oooveeeeeeeeeeeeveveveneee 55
MSMBETVA7BOGF -oveveeeeeeeeveeeveveveneee 55
MSMBETVAIBTBOF -+wowererererererereeeeeeeeee 55
MSMBETVIBTBEF vvooowwwreesessssssss 55
MSMBETVIBIBEFP wwoovwwreeressssssss 55
MSMBETVA2B5E -vvoovvvwweeessssssses 55
MSMBETVA2E5EP --wwwowwwwerrsssssss 55
MSMBETVA400E --vooooveeeeeessssssses 55
MSMBETVA400EP --ooooovveeessssssssseess 55
MSMB51VABOQE -voooooweeeeessssssses 55
MSMSE1VBE1BEE wwvwwersssvveessee 55
MSMBETVE22TA wooovvvessoresseeessees 61
MSMBETVB222A wwivvvessevessveessees 61
MSMB412222B wwrvveessveessveessees 61
MSMBE416258B wvoversvvvessveeessees 55
MSM5416273

MSM5416282

MSM5416283

VISIVEVAA Prkrd-ERSS e 61
VSTV EZAVA Tt ]: R 55
MSMB54V16258BP «wwwwworerereeeeeeeeeeee 55
MSM54V16258BSL --wwwwwrerereeeeeeeeee 55
MSMBAV1B273 -+-vvvvvvemvemesssssssssssness 61

MSMBAV G283 -eoveevseereessemsemseeseees 61
MSMSBV1GTBOF wwewwseeseeseemseeseesees 57
MSMSBV1G160FP - wwwveeveesremseeseesees 57
MSMBBV 16160 -woveovseereeseemseeseeseees 57
MSMSBV16160JP woovevveeseemseeseesees 57
MSMS56V16160KNEW):woseemseeseeesee: 57
MSM56V16160KP(NEW)-------xeeeee- 57
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OKI SEMICONDUCTOR Sales Network

Sales Offices : ROHM Co.,Ltd.

DENVER
SUNNYVALE
L]
1: ROHM Semiconductor U.S.A., LLC
SAN DIEGO
GUADALAJARA
THE AMERICAS

1: San Diego / ROHM Semiconductor U.S.A., LLC
10145 Pacific Heights Boulevard, Suite 1000,

San Diego, CA 92121 US.A.

TEL: +1-858-625-3630 FAX: +1-858-625-3670

EUROPE

4: Germany / ROHM Semiconductor GmbH
Karl-Arnold-StraBe 15, 47877 Willich-Munchheide Germany
TEL: +49-2154-9210 FAX: +49-2154-921400

6: United Kingdom / ROHM Semiconductor GmbH
Sunningdale House, 41 Caldecotte Lake Drive,

Caldecotte Lake Business Park, Milton Keynes MK78LF U.K.
TEL: +44-1-908-272400 FAX: +44-1-908-630011

5: France / ROHM Semiconductor GmbH
40 rue d'Oradour sur Glane, 75015 Paris France
TEL: +33-1-4060-8730 FAX: +33-1-4060-6344

2: DALLAS OFFICE

DETROIT
)

CHICAGO

NASHVILLE ®

ATLANTA

DALLAS

3: ATLANTA OFFICE

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

EUROPE

LoNDON  DUSSELDORF

6: U.K OFFICE
PARIS

5: FRANCE OFFICE

BARCELONA e

BOSTON @

THE AMERICAS

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

o0ULU

S espoo

© MOSCOW

4: ROHM Semiconductor GmbH

© WARSAW

© STUTTGART
@ VIUNICH

© BUDAPEST

7: ROHM Semiconductor Korea Cof

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

.
BENING DALIAN

°
TIANJIN

QINGDAO®

GWANGJU e — TOKYO

NANJING
® XIAN o, SHANGH
suzHou

°
HANGZHOU e

© CHENGDU NIJERO

TAIPEI
XIAMEN

HUIZHOU HSINCHU
DONGG UAN. ..SHENZHEN KAO.HSIUNG

GUANGZHOU,
ZHUHAI HONG KONG

1
10: ROHM

11: ROHM Sel
15: ROHM Semiconductor
(Thailand) Co., Ltd.

MANILA
BANGKOK
14: ROHM Semiconductor Philippines Corporation

© CHENNAI
16: ROHM Semiconductor
Malaysia Sdn. Bhd.
13: ROHM Semiconductor
PENAN(.; Singapore Pte. Ltd.
KUALA LUMPU
INGAPORE
JAPAN
17: Eastern Japan 2-4-8 Shin Yokohama, Kohoku-ku, Yokohama 222-8575 JAPAN 20: Asia Sales
Sales Headquarters  TEL: +81-45- 476-2121 FAX: +81-45- 476-2500 Headquarters

18: Western Japan

19: China Sales

579-32 Higashi Shiokoji-cho, Karasuma Nishi-iru,
Sales Headquarters Shiokoji-dori, Shimogyo-ku, Kyoto 600-8216 Japan
TEL: +81-75-365-1077 FAX: +81-75-365-1079

21: Euro-American Sales
Headquarters

579-32 Higashi Shiokoji-cho, Karasuma Nishi-iru,

Headquarters Shiokoji-dori, Shimogyo-ku, Kyoto 600-8216 Japan
TEL: +81-75-365-1216 FAX: +81-75-365-1226
ASIA
7: Korea / ROHM i Korea

re i
371-11 Gasan-Dong, Gumcheon-gu, Seoul 153-803 Korea
TEL: +82-2-8182-700 FAX: +82-2-8182-715

8: Dalian / ROHM Semiconductor Trading (Dalian) Co., Ltd.
1201 Swiss Hotel, 21 Wuhui Road, Zhong Shan District,
Dalian 116001 China

TEL: +86-411-8230-8549 FAX: +86-411-8230-8537

9: Shanghai / ROHM Semiconductor (Shanghai) Co., Ltd.
28F UNITED PLAZA, 1468 Nanjing Road West,

Shanghai 200040 China

TEL: +86-21-6279-2727 FAX: +86-21-6247-2066

10: Shenzhen / ROHM Semiconductor (Shenzhen) Co., Ltd.

Room 02B-03 5/F Tower Two, Kerry Plaza, 1 Zhongxinsi Road,

Futian, Shenzhen 518034 China
TEL: +86-755-8307-3008 FAX: +86-755-8307-3066

11: Hong Kong / ROHM Semiconductor Hong Kong Co., Ltd.
Room 1402-8 Tower 1, Silvercord, 30 Canton Road,
Tsimshatsui,Kowloon,Hong Kong

TEL: +852-2-740-6262 FAX: +852-2-375-8971

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

13: Si /ROHM i Singapore Pte. Ltd.
9 Temasek Boulevard #21-01/02/03 Suntec Tower Two,
Singapore, 038989

TEL: +65-6332-2322 FAX: +65-6332-5662

14: Philippines / ROHM Semiconductor Philippines Corporation
Unit 4B Citibank-Frabelle Building, Madrigal Business Park,

Alabang-Zapote Road, Ayala Alabang, Muntinlupa City 1770 Philippines

TEL: +63-2-807-6872 FAX: +63-2-809-1422

rporation

SENDAI
/ IWAKI
MATSUMOTO
SEOUL® _sSuUWON
Kd
CHEONANe GUMI o TAKASAKI
¢ MASAN
HIROSHIMA®

FUKUOKA®
/ 17:Eastern Japan Sales
LRy NAGOYA Headquanzrs
KOBE NISHI TOKYO
KYOTO
18: Western Japan Sales Headquarters
19: China Sales Headquarters
20: Asia Sales Headquarters
21: Euro-American Sales Headquarters

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

YOKOHAMA

HAI

2: ROHM Semiconductor Taiwan Co., Ltd.
Semiconductor (Shenzhen) Co., Ltd.
miconductor Hong Kong Co., Ltd.

ASIA

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

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

15: Thailand / ROHM Semiconductor (Thailand) Co., Ltd.
11th Floor GPF Witthayu Towers A, 93/1 Wireless Road,
Lumpini, Pathumwan, Bangkok 10330 Thailand

TEL: +66-2-254-4890 FAX: +66-2-256-6334

16: Malaysia / ROHM Semiconductor Malaysia Sdn. Bhd.
Suite 2.2 Level2 MENARA AXIS NO.2 Jalan 51A/223, 46100,
Petaling Java, Malaysia

TEL: +60-3-7958-8355 FAX: +60-3-7958-8377
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Introduction to our web site

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.

www.okisemi.com/en/

OKI SEMICONDUCTOR [ Search

A

OKI SEMICONDUCTOR CO., LTD.
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You can find information
on our new products
and technologies at a glance.

BEasy to Learn about Products

You can understand
our new products, including LSls,
modules, and development kits.

B Technical sheets available

Standard P2ZROM
= Supply | Access
Capacty Configuration Voltage Time
Humber
[\ ins}
1oy |MR2ETS1203L E—
SH g e 301026 00
MR2ETE1203L
. s 5
S e ron 271036 120
1IR27T2E803L
268 301028
25BN atashest[PDF] 220N E SNAs 4oy

You can download datasheets of
our products in PDF format
on the product information list.
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Sales Offices:ROHM Co.,Ltd.

Contact us for further information about the products.

[THE AMERICAS]

San Diego 10145 Pacific Heights Boulevard, Suite 1000, San Diego, CA 92121 U.S.A.
TEL: +1-858-625-3630 FAX: +1-858-625-3670

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

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

Chicago 3800 N. Wilke Road, Suite 125, Arlington, Heights, IL 60004 U.S.A.
TEL: +1-847-368-1006 FAX: +1-847-368-1008

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

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

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

Nashville 750 Old Hichory Boulevard Building 1, Suite 265, Brentwood, TN 37027 U.S.A.
TEL: +1-615-620-6700 FAX: +1-615-620-6702

Sunnyvale 785 N. Mary Avenue, Suite 120, Sunnyvale, CA 94085 U.S.A.
TEL: +1-408-720-1900 FAX: +1-408-720-1918

Mexico Av. Lazaro Cardenas #4135-PH Jardines De San Ignacia, Zapopan,
Jalisco 45040 Mexico

TEL: +52-33-3123-2001 FAX: +52-33-3123-2002

[EUROPE]

Diisseldorf  Karl-Arnold-StraBe 15, 47877 Willich-Munchheide Germany
TEL: +49-2154-9210 FAX: +49-2154-921400

Munich Regus Business Center Feringastr. 6, 85774 Munchen-Unterfohring Germany
TEL: +49-8999-216168 FAX: +49-8999-216176

Stuttgart Zettachring 6, 70567 Stuttgart Germany
TEL: +49-711-7272-370 FAX: +49-711-7272-3720

France 40 rue d'Oradour sur Glane, 75015 Paris France
TEL: +33-1-4060-8730 FAX: +33-1-4060-6344

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

Espoo Spektri, Kvartti Building, Metsanneidonkuja 10, 02130 Espoo Finland
TEL: +358-9725-54491 FAX: +358-9-7255-4499

Salo Helsingintie 7, 24100 Salo Finland
TEL: +358-2-7332234 FAX: +358-2-7332237

Oulu Kiviharjuntie 11, 90220 Oulu Finland
TEL: +358-8-5372930 FAX: +358-8-5372931

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

Hungary Towers Office Center, North Tower 2.Level, Hermina ut.17,
Hungaria Krt. 1146 Budapest Hungary
TEL: +36-1-4719338 FAX: +36-1-4719339

Poland Wishniowy Bussiness Park, ul.Lzecka 26, Building E, 02-135 Warszawa Poland
TEL: +48-22-5757213 FAX: +48-22-5757001

Russia 13F Office No.1301 Savelkinskiy proezd 4, 124482 Moscow Zelenograd Russia
TEL: +7-495-739-41-74 FAX: +7-495-739-41-74

[ASIA]

Seoul
Dalian
Shanghai

Shenzhen

Hong Kong

Taipei
Singapore

Philippines

Thailand

Malaysia

[JAPAN]

Kyoto

Yokohama

371-11 Gasan-Dong, Gumcheon-gu, Seoul 153-803 Korea
TEL: +82-2-8182-700 FAX: +82-2-8182-715

1201 Swiss Hotel, 21 Wuhui Road, Zhong Shan District, Dalian 116001 China
TEL: +86-411-8230-8549 FAX: +86-411-8230-8537

28F UNITED PLAZA, 1468 Nanjing Road West, Shanghai 200040 China
TEL: +86-21-6279-2727 FAX: +86-21-6247-2066

Room 02B-03 5/F Tower Two, Kerry Plaza, 1 Zhongxinsi Road, Futian,
Shenzhen 518034 China
TEL: +86-755-8307-3008 FAX: +86-755-8307-3066

Room 1402-8 Tower 1, Silvercord, 30 Canton Road, Tsimshatsui, Kowloon,
Hong Kong

TEL: +852-2-740-6262 FAX: +852-2-375-8971
11F No.6 Sec.3 Min Chuan E. Road, Taipei, Taiwan

TEL: +886-2-2500-6956 FAX: +886-2-2503-2869

9 Temasek Boulevard #21-01/02/03 Suntec Tower Two, Singapore, 038989
TEL: +65-6332-2322 FAX: +65-6332-5662

Unit 4B Citibank-Frabelle Building, Madrigal Business Park, Alabang-Zapote Road,
Ayala Alabang, Muntinlupa City 1770 Philippines
TEL: +63-2-807-6872 FAX: +63-2-809-1422

11th Floor GPF Witthayu Towers A, 93/1 Wireless Road, Lumpini,
Pathumwan, Bangkok 10330 Thailand
TEL: +66-2-254-4890 FAX: +66-2-256-6334

Suite 2.2 Level2 MENARA AXIS NO.2 Jalan 51A/223, 46100, Petaling Jaya, Malaysia
TEL: +60-3-7958-8355 FAX: +60-3-7958-8377

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

ROHM Shin Yokohama Ekimae Building, 2-4-8, Shin Yokohama, Kohoku-ku,
Yokohama 222-8575 Japan

TEL: +81-45-476-2121 FAX: +81-45-476-2500





