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Abstracts

Mitsubishi Denki Giho: Vol. 67, No. 3, pp. 25~28 ({1893)
A 4Mb DBRAM with On-Chip Cache

by Koji Hayano, Hideaki Abe & Yasuhiro Ishizuka

The article describes a 4Mb DRAM device with a high-speed 16Kbit on-
chip SRAM cache. The cache access time has been reduced to 210ns,
one-third of the previous time, by use of a fast copyback method. The
cache employs a 16 X 4-bit block size, and its memory cells are locally
distributed to maximize cache access speed.

Mitsubishi Denki Giho: Val. 67, No. 3, pp. 2~5 (1993)

VLSI Prospects in the System-on-Chip Age
by Masao Yoshitomi

The article discusses system VLSIs. Semiconductor technology has
advanced to the point that the main functions of an electronic system
can be incorporated entirely on a single chip. Replacement of analog
technology by digital has contributed to this integration. The article
looks at the infrastructural requirements for building system VLSIs,
and introduces an embedded cell array, video DSP and SCSI controller.

Mitsubishi Denki Giho: Vol. 67, No. 3, pp. 28~32 {1993)
A 2Mb Dual-Port DRAM

by Junko M. Hideto M ka, Takeo Miki & Minoru Yamawaki

A 2Mb video RAM device with enhanced performance and hyperpage
and stop register functions has been developed. The RAM is organized
for quarter-duty operation, which reduces the minimum cycle read/
write power dissipation to 495mW.

Mitsubishi Denki Giho: Vol. 67, No. 3, pp. 6~8 (1993)

A 0.54m CMOS Gate Array
by Takahiko Arakawa, Hideshi Maeno, Keiichi Higashitani, Ken Saito & Shuichi Kato

The article introduces a sea-of-gates CMOS gate array with 0.52m
geometry and three-layer metalization. One million gates on a single
chip has been realized owing to a gate isolation technique. The device
has a high-speed performance of 190ps/gate and power dissipation of
0.9uw/gate, even at the low voltage of 3.3V. A phase-locked loop circuit
for the clock signal and high-speed low-voltage-swing interface support
high-frequency operation.

Mitsubishi Denki Giho: Vol. 67, No. 3, pp. 33~37 {1993)
ASICs with High-Density SRAM Cells

by Michio Nakajima, Kazutoshi Dku, Kiyotoshi Ueda, Minoru Kurohiji & Noritsugu Isoi

High-density SRAM cells with double the bit density of previous devices
have been developed for use in ASICs. Structure and process innova-
tions have solved the specific problems related to incorporating high-
density memory cells into ASICs. The article details this process and its
future possibilities.

Mitsubishi Oenki Giho: Vol. 67, Neo. 3, pp. 10~15 (1593}

Development of an 0.8zm CMOS Embedded Cell Array
by Masatomi Dkabe, Yoshihira Okuno, Ichiro Tomioka, Yoshio noue & Katsushi Asahina

The corporation has developed an embedded cell array (ECA) based on
0.8m CMOS technology that allows the realization of phase-locked
loops, Gunning transceiver logic, RAM and other high-speed circuits
that cannot be implemented using a conventional gate array. A
workstation-based CAD system is used to support the ECA chip design.
The employment of two-laver metalization allows more than 200
kilogates to be integrated on the ECA chip. Experimental data revealed
that application of a typical ECA chip enables operation at a frequency
over 50MHz.

Mitsubishi Denki Giho: Vol. 67, No. 3, pp. 38~41 (1393)

A 32-Bit CPU Processor for Business Computers

by Toru Shimizu, Yukihiko Shimazu, Yuichi Saito, Kenji Shirai, Isan Fujioka
& WMasayoshi Sakao

A new CPU processor has been developed for the top model business
computer in the MELCOM 80 GS Family. Most of the CPU functions
have been integrated in a single monolithic device comprising 1.7 mil-
lion transistors. The device was developed using full-custom design
technology and a 0.8um CMOS process with two-layer polysilicon and
two-layer metalization. The device achieves one-instruction-per-clock-
cycle performance for most instructions, including memory load and
store, using such advanced architecture features as a six-stage pipelin-
ing, and 8Kb data and instruction caches. The device operates at
40MHz.

Mitsubishi Denki Giho: Vol. 67, No. 3, pp. 16~20 {1993}

A High-Speed Discrete Cosine Transform Core Processor for
Image Compression ICs

by Akihiro Takabatake, Shin'ichi Uramota, Yoshitsugu Inoue, Jun Takeda
& Yukihiro Yamashita

The corporation has developed a discrete cosine transformation (DCT)
core processor for use in image compression ICs. The circuitry can effi-
ciently perform large numbers of computations due to the use of fast al-
gorithms and distributed arithmetic processing. Dual-port dual-plane
ROM technology was also developed to enable the same hardware to
perform both DCT and inverse DCT. Applications of the DCT core proc-
essor will support operating [requencies up to 100MHz. The processor
occupies a chip area of just 21mm?, an integration scale among the high-
est in the world.

Mitsubishi Denki Giho: Vol. 67, No. 3, pp. 42~45 (1993)

An ATM Switch Chipset

by Hiromi Notani, Harufusa Kondah, Hideaki Yamanaka, Hirataka Saito, Shigeki Kohama
& Yoshio Matsuda

The corporation has developed a 622Mbps, 8 X8 asynchronous transfer
mode (ATM) switch chipset. Use of an original shared multibuffer
architecture made it possible to realize an ATM switch with high speed
and a low cell-loss ratio. The chipset consists of three VLSI devices: an
aligner, a buffer switch and a controller. All are fabricated using 0.8um
BiCMOS process technology. The chipset is capable of 90MHz opera-
tion.

Mitsubishi Denki Giha: Val. 67, No. 3, pp. 21~24 {1993)

A Data Path Generator for Cell-Based Design

by Yoshiki Tsujihashi, Hisashi Matsumeto, Atsushi Miyanishi, Hidekatsu Nishimaki,
Hira'omi Nakao & Dsamu Kitada

The article describes a module generator that is capable of generating
data-paths with both the speed and transistor density comparable to
handcrafted designs. A new cell structure suitable for over-the-cell rout-
ing was developed as the generator’s bit-slice element. [/0 terminals can
be connected with any wiring track over a cell, and cell height is adjust-
able to suit the number of tracks. Configurable function blocks --
components of the data-path-- are developed using 0.8 gm two-layer metal-
ization CMOS technology. The generator can create data paths with
densities of more than 7k Tr/mm?.
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Abstracts

Mitsubishi Denki Giho: Vol. 67, Mo. 3, pp. 67~71 (1993)
High-Speed, High-Density TSOP Memory Module Series

by Tsugio Tabaru & Shun'ichi Uemura

The article describes the features and mounting procedures for Mitsubi-
shi high-speed high-density TSOP memory modules, which incorporate
DRAM and medium- and high-speed SRAM devices. The solder-printing
process for PCB mounting is described, including details of the solder
paste composition, and examples of metal masks used for solder print-
ing are provided. Procedures are described for reducing the effects of
differences in the thermal expansion coefficients of the TSOPs and the
PCBs. These measures increase the thermal cycle reliability of the
mounted PCBs.

Mitsubishi Denki Giho: Vol. 67, No. 3, pp. 46~49 (1993)

A BiCMOS LS for Broadband {SDN

by Masahiro Ueda, Toshiaki Hanibuchi, Keiichi Higashitani, Hideo Kawabata & Yasuo Tobita

BiCMOS technology--allowing bipolar transistors to be configured with
CMOS devices in the same silicon layer--has been used to realize high-
speed SRAM and for other special purposes. Tbe authors have em-
ployved BiCMOS technology to develop LSIs for broadband ISDN appli-
cations. A user-network interface LSI comprising TTL and ECL cir-
cuits has been developed using a gate array method.

Mitsuhishi Denki Giho: Vel. 67, No. 3, pp. 72~75 (1993)
A Mixed Memory Card

by Masayuki Tabuchi, Masatoshi Kimura, Tadakatsu Watanabe & Shuichi Shiratsuchi

Memory cards are currently enjoying widespread use in handheld and
portable electronic equipment: however, demand has recently diver-
sified. The corporation has developed a JEIDA-compliant mixed-
memory card that combines electrically writable and erasable flash
memory with high-speed SRAM. By use of this card, many applications
previously requiring two card slots can be implemented using a single
card, enhancing equipment portability.

Mitsubishi Denki Giho: Vol. 67, No. 3, pp. 50~53 (1993)
A Speech Codec IC for Mobile Telecommunications

by Toru Kengaku, Eiichi Teraoka, Ikuo Yasui, Toshiki Fujiyama & Takeshi Tokuda

The corporation has developed a monolithic device combining a 24-hit
floating point digital signal processor, 13-bit D/A and A/D converters,
and a large memory area for use in digital mobile telecommunications
equipment. The device, containing 1.3 million transistors, was im-
plemented by a one micron CMOS process using two-layer polysilicon
and two-layer metalization. [t features a fast 60ns machine cycle and
low-power 490mW dissipation when executing vector-sum excited
linear-prediction (VSELP) functions. It is intended to perform signal
processing for high-efficiency speech codecs.

Mitsubishi Denki Giha: Voi. 67, No. 3, pp. 76~79 (1993)

An ISDN Interface Board

hy Takeo Nakabayashi, Hiroshi Kuranaga, Koji Goto, Ryuichi Kimura, Akira Miyagi
& Kazuo Kobayashi

The corporation has developed an ISDN interface board. The hardware
includes a M37702 16-bit monolithic microprocessor, the M65750 ISDN
Laver 1 LSI processor and the M65751 ISDN Layer 2 LSI processor. The
software includes a realtime monitor and interface functions that are
realized as separate tasks. Performance of the interface board was ver-
ified by installion in AX personal computers and testing over a virtual
ISDN network.

Mitsubishi Denki Giho: Vol. 67, Mo. 3, pp. 54~58 {1993}
LAN Control and Transceiver ICs for Automotive Use

hy Yasushi Okamoto, Akiya Arimota, Seiichiro Kikuyama, Kazuyoshi Takai
& Kikuo Muramatsu

The corporation has developed two [Cs for automotive use that imple-
ment the SAE-J1850 LAN protocol. The M64100TFP LAN controller IC
and M59330P LAN transceiver IC improve the response and reliability
of the automotive LAN systems used to convey data between electronic
control units. The article introduces these devices, the SAE-J1850 proto-
col, automotive LAN systems and future prospects for automotive LAN
development.

Mitsubishi Denki Giho: Vol. 67, No. 3, pp. 80~83 {1993}
5.0/3.3V Second-Generation 16Mb DRAM

hy Takayuki Miyamoto, Takeshi Kajimoto, Shigeru Mori, Masahiko Nozaki & Hideki Genjo

A second-generation 16 Mb DRAM has been developed that offers
5.0/3.3V operation and is available with 1,4 and 8-bit word organiza-
tions. The 0.54m microlithography process, retrograde well fabrication
and low-power design optimize performance in battery-operated per-
sonal computers. The new DRAM realizes high-speed data access and a
low soft error rate under 3.3V operation, and has a self-refresh function.

Mitsubishi Denki Giho: Vol. 67, Na. 3, pp. 59~63 {1993)

A Closed-Caption Decoder and Display IC

hy Shigeaki Fujitaka, Seiji Matsumoto, Naoki Takahashi, Shoichi Kamimura
& Masaaki Kimura

The corporation has developed a monolithic CMOS closed-caption
decoder IC for receiving U.S. telecasts. The device comprises a micro-
processor, an analog signal section for demodulating caption data
imposed on the video signal and a circuit that displays the decoded data
in a text band on the TV screen. The device complies with FCC regula-
tions.

Mitsubishi Oenki Giho: Vol. 67, No. 3, pp. 8487 {1993)
4Mb Flash Memories with a Block Erase Function

by Kenji Noguchi, Minoru Okawa, Makoto Yamamoto, Hajime Arai & Tomohisa Iba

The corporation has developed dual-power-supply 4Mb fiash memory
devices that allow electric erasure of data chips or entire blocks in a sin-
gle operation. The memory is organized as either 512k 8-bit words, or
256k 16-hit words, and is available with 1060, 120 and 150ns access times.
The devices are implemented in a 0.7¢m twin-well CMOS process, em-
ploying a cell size of 2.4 X 2.4xm and a chip size of 8.90 X 10.25mm. The
packages are 44-pin SOPs and 48-pin TSOPs.

Mitsubishi Denki Giho: Vol. 67, No. 3, pp. 64~66 {1993)

A Microcomputer for Protocol Control
hy Yoshinori Hayashi, Masashi Kuramachi, Minoru Takeuchi & Masayuki Hirokawa

The corporation has developed a protocol controller to simplify im-
plementing interprocessor communications in multiprocessor systems.
The device has a high-speed bus interface that allows direct connection
to microprocessors of the Mitsubishi MELPS 7700 Series. Since the
device employs an 8-bit microcomputer to implement the communica-
tions protocol, it can be user-programmed for a variety of protocols.
The device also includes CRC error detection functions that raise com-
munications speed and reliability.
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Abstracts

Mitsubishi Denki Giho: Vol. 67, No. 3, pp. 88~91 (1993)

A 4Mb 3.3V Low-Power Byte-Wide and Word-Wide DRAM for
Battery Operation

hy Kenji Tokami, Temoharu Mametani, Yasuji Nagayama & Masao Nagatomo

The corporation has developed 4Mb DRAMs with 8- and 16-bit organi-
zation, low power consumption, 3.3V operation and self-refresh func-
tions for notebook-size personal computers and other battery-powered
applications. The devices are implemented employing a 0.6xm CMOS
process with retrograde wells and two-layer metalization to achieve
low-voltage operation, fast access and low soft-error rate.

Mitsubishi Denki Giho: Vol. 67, Mo. 3, pp. 92~95 {1993}

A 32-Bit Microprocessor in a Plastic QFP with a Heat Spreader
by Tadayoshi Nakano, Noriaki Higuchi, Tatsuya Hirai, Shinya Nakamura & Shin‘ichi Kurane

The corporation has developed a high-dissipation plastic QFI? package
for the M32/100 32-bit TRON-specification micro-processor. A heat
spreader immediately under the lead frame lowers the package’s ther-
mal resistance, making it possible to dissipate the required 1.3W maxi-
mum when the chip operates at 20MHz. Package reliability is improved
through use of a plastic resin with low moisture absorption and through
precise die positioning during the encapsulation process. The QFP is
expected to reduce the size and cost of embedded controller boards.

Mitsubishi Denki Giho: Voi. 67, No. 3, pp. 96~99 {1993}

The Development of a 10-Bit Analog-to-Digital Converter for
16-Bit Single-Chip Microcomputers

by Yuji Ueki, Teruaki Kanzaki, Kosei Higuchi, Hajime Takahashi & Toshio Fujiwara

The corporation has developed new top-end models of its 16-bit MELPS
7700 Series microprocessors with internal A/D and D/A converters. The
resolution of the A/D converter has been boosted from 8 to 10 bits. The
analog circuit containing the resistance ladders and comparators has a
compact cell size of 1.30.4mm. The internal 8-bit D/A converter is a
new addition. The article reports on the steps used to miniaturize the
A/D converter.
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1,70 170
/\/77 AN

i Iy
e K5 X 170
[ AV P4
N ' u [
. ; t ! ™
1 o000kG'sog D Dl
I ! B
T [ 0 1 PLL ~! E
R i =) i ol ®
R ; 8o e
S 58247917 L ; z
H : | 1 : I3Y
170 /0
AU s NI
KZ1I% U

170 170
rb/\ /77"7\. [‘/\/7/
f 128 1/0/\v 7 |
) 17.0mm

2. IMGVYRADIO7TZ>
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Frdi

T bTA V=2 g YRR ERO~BNII L 25
RGO IEATC & 0, RS — MIENI RAM 0%
FEC L7450 1 (Mt o b E L Tw b,

2.2 TAHHE

H2iIZIMGwA$D7a7 75 v %RT, Fy7H AR
1£17.0mm X16.9mm TH Y, BC #iF3.02MBC, 170 #
A SBI2TH B, 1,/0 7%y 7 7781080 pm ¥ v F Tk
Fhah, 2 —L— MiMERES L MRIRES 1> 5 7 =
— [ Y S ONLE R T S ORI ) AT R
TVvrb, Jop=24mA T TOLVCMOS ¥ 1 7 S1/v» 7 7
R loL=40mA D/MRIEES A > ¥ 7 2 — 23y 7 7 (Gun-
ning Transceiver Logic : GTL) 21D 1,708y 7 74
WTEBTE L0, W/ WE Y 1 7D 1,/0 LV i
HLTLY %% Z &7 < TAB (Tape Automated
Bonding) 12 L 5% 1,0 K MtAEN L, 2Ty 7 AF 2
—EHHO Ty 7 F5 A 300V EATAFRREE (Phase-
Locked Loop : PLL) - NVEEL, ¥ s oy 7 5% BNk
12170 78y 7 7 5EIE 13 L CRLE LTV B,

3. 0.5umCMOS ¥ — h7 L —DitE

3.1 BXFa1—-o0y 0EEAEK

ASIC DRBUALIZHE - TS v 7, FF HDONFEED
HswamL, 10737~ b ETidy oy 2 0BEFELBNE
FrmlfEd 2 TEA 5 1 I bET D, —F, Y ATFAD
AL E D 720103 7 T v 7 A 7 VO LA 2 7
&, LSI PR T { AT 2% LTV B4 LST o
70y 7 A¥2—% 1ns LFIKET 5

THIET & DA o TV b,
3.2 SEEREESAHNI42T71— R

<A 7070y FOBEREEA100MHz (5EL, CP
U BEBEER L TWAES— T L=l 7 — ik OEH
AR SN B, HEED TTL 4 ¥ ¥ 7 x — A TIEEIET
HEER T v RN U AR &SN, AREFIRIEDA
WHA V8 T 2= ADWEE 5T By 2D = M7 L—
T2 CMOS TECL [T 7E5HRIR0.8V DAMRIEA >~ 5 7
= — AR GTL ##5EE 1, 100MHz LA EDEHET — ¥ dink
ER L7
33 EVa~-L¥rxrlb—-4%KEl

2 AT LOERERAL - S biE T A7z, FERIHE 2
F— b RAM (1 write 1read) MUFEFEHISL 3 5K — + RAM (1
write 2read) DF TV 12— VI 2 AL —F R BHEE L7z, &R
= MIMOLIZEMEITETH D, EHAAEHT Gl LEA”
DNTIPITETET H I EDTTE B, B S ALDH RAM 135

SEo Oy 5

R R I PLL===mmmmmmoooee 1
] N - 1
V| ORE T Fe=T || =T || s |0y |
VbER - R TR s FiRES FER |
! ]
i [ 1

Ty IRSAIN

B3. PLLIEAEYZOVYZAF1—-EHEAR

70y 7 EHETT - b T L - Rk

STV, LSIPHD 7 0y 7 LN voryTrEL | ZHEY
Oy 7 ORI R S 2272012, PLL
N o —  ATIoOvs —
BERZIGH L7227 0y 7 2% 2 —FHHR N
BT L 72e B3 107 OEER AR, L
LSI AT, 209 2 K543 L Pl HyEINNG iz |y N | | A
CIABIRNED A » ¥ 2D Y T o 28 SRt N el ||
BRI THF /FI2r Ty 2 RS —iE U e e R = i )
SECYT A EIZL Y, PEDAF 21— %K = - L i iﬁf i .
o To TR +
Mt %o 372, G625 7 K54/ 5 ANy i | — 1z
ML o T LSS O 5 7 & OBk r1 = AN IR IR LR 'fL—»~ =
U784, PLL BIBKIC L o TH 7@37—— ]
¥ NV END, ZOFEIMG CMOS sinnSInS NG O R O
L b T A 1 ~ > I =
I RT L—IBWT, RE VAR R Fio-Flop p—
RCE 2 725,000 O F /FIfEEE NS

70y 7O E LSIAER 2 O v 2 Off
DT 500 ps LARIZER 4 Z &5

BEIC R 572, SOHROMIEYR 41K T,

IO?VQK
g A

RAM/ROM &0 70 v 7 #FHELTHH
BECEACATTRETH Y, 4y vy 2 3
0.5umCMOS #*— b 7 1 —

o
WA

- SR T

FHE - Nk

4. PLLAEY Oy 7 A% 1 —E12H
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5. RAM 4 tz)l
(72 kX256 — K - 27R— N RAM)

o Passivation
f:j\«M\etgalffs 1

DN
Si0y |w

7. 0.5¢mCMOS Ot AME

RERIBK Ky b THD, Vo Mzl ~72, 7— Nt
16~2,048 DHIPHTHETH b, 1MG v A Y F o TIHEH
ThHE, PR VD 45% 2 FIH L CAEEIBK Ey b
2K~} RAM #ERTED, T7EAY A LlE, 32¢
v P X128 — MR T4.7ns Th b, B51I, £V a—b
Yatl— &T“’»tﬁ&:l,f:’/z P hX256T— K.+ 25— |

3.4 LATr7 EEE

ASIC OFHIEAL. - wsflictby, LA 7 MG O
WAL LA 7 MR O ¥ 4 3 2 Z AT O
BT ICRE RIS 2 5T A, WL AT RO
A IV TEEIIL A 7y MREERMEL, LSI GO
FRIP UMD & A 3 2 ZBEHSHALTE S LI L7,

B ICREBEY — MY252K 77— b, 12K 5 PX2B6T—F - 2
H—FRAM % 6, 4y FX1287— K+ 2K~} RA
M % 8fEHEH L72 1 MG CMOS #— F 7 L—DL AT b
%mToymiﬁ%mwé*trib k&L TLA
7y MEHH A LS IR A T L ASTE T

4. 0.5,.mCMOS 7' O+ ZH1F

FHLzY 2 =70k A, 0.5um )V—Jb, 1EBI—
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®6. IMGFY L1770

#£1. 1MG CMOS A — K7L —FBEETT

N SRV U 1,000K
F v 7 A X {mm) 17.0%16.9
BARLI0# 512
ek RAM B8 (o H 128K
SEa 190ps @ 2NAND (x4), HEiEta4F

TRUCRERS | RAM 4.7ns 1 32¥ y FX1287— F, 2K - b
WXy 77 2.0ns : Jo,=12mA, C_=15pF

HIJIHEFE (mA) Io,=2, 4, 8, 12, 16, 24, 40

0.5 mCMOS
FruY— 30 & OVELHE
TAB

N, 38X ¥ VEEREED CMOS HifFTa b, B 7 W
TR, DT D&Z@l&h&*&uﬂ‘” kA,
41 LROGL—F - 912 TS

CMOS LSI DR LTS 27 2 WV OBES HIADA
MAAEIE, % < OFFE (L EWE, BETE, /S0 F
2T, HBGERES) 2D b, LA 5T 2 VD
S HI HJOD/F{‘H%”‘ CRPSTICHIETC 21U, FhEhusE
T U7 R 2 BN IS L 8 A Z L ASTTREIC 2 B
Z DD LHAPI DA 5377 % ol B 729018, #ire
BT ARV F— A F R R RS L7z, FOfbR, ET-
HOEEREANGE T 5 & & HITTF v FNVERAYIRIT &,
v 3 bk FEHCE T HEOF v RV A b v SRR B Z
LIZX Y, A ZREOBIH IR TE T,
4.2 ST R4E

MOS b TP AY DS~ FRIE, P, NTF vy R ED
0.5um THb, F72, BHEEOEEEALICEY, HERkD
5V EIERO KL A STl n ™ BOSARGSIHETE
Tl lralzizgd, EWiidEy L N ERREREL DD
TR OREIRENIAME HND LI N LA v O v
WAL L7z,
4.3 S EEBER

D= FTL—TiR 3IEEME T N TE D, A 7 LA
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DAZIEME % WS 5 7- 05t AlSE RO 5 AlCu 12
ZHL, SOIISRASREAME L OMEE LM L
F7z, HIBRE LY v AT VTS 7N & AEAASHT
TEATAHIEIZED, 1B TSRO MHHRIRE % ek
WZHATH 2R T 5 2 L5 EElZ R D, 2 7 VESEOL
HAE AR AR L 720

5. T BER K

F1IZ1MG CMOS 7' — + 7 L— O FEEHM 2R+, 8
e L, @sRElae % 1 7’0 2 AJJNAND 7' — FT85ps
(F.O0.=1), 190ps (F.0.=2, F#HE=2mm) EIEFIC
EETH 5, F72, 3.3VERICLAREL(LE 7 OEL
DA LIZ L Y, EHEREN Y 1 702 AJINAND 7 +
TO0.9puW,MHz (F.0.= 1) SARHETFIME M L7
HEET 7O e U TRIEEEN Rl ERERE )
D 4FHEO < 7 3L FHE i &

RO LRI AT RE TS bo

6. & ¥ U

U AT LD L U L 2 T A 72912, CMOS
F= T L—id X ) —E ol - KL - EREHE
PSS TS, AR T, e - Sl - IEHRED
bD726® 0.5 umCMOS + 3 /@ # # VEH 70 & 2 %

B e

0.5 umCMOS 7"~ b 7 L — - 3EJI| - 5 - B4 - 2908 - g

PR LoD 1 MG CMOS 7= b 7 L — O %
Az, F7z, EEEBWEOREIZ AR - N AHD s O
v 7 AF 2 —EHEMTR A ¥ T 2 — AT e SN 0WTHE
L7z A b BISEMERE L SE O BRI B R
FEAOIGFITLT B720, Bl v 7 21— AXE R
RAM 205 4 75 LTSI X BiEta b [ - T {F5E
Thbe

ZEZXH

(1) FWLIMEE, WRBFS, ERSETF, #HIERL, NS
10.8umCMOS #— 7 L —, Z3EEEH, 65, No
2, 156~160 (1991)

(2) SoRIER, iR A7y, NHEF], MO,
FAKFZ $1.0 umCMOS 7' — b 7 L — M 60060 1) —
X, ZIETERERAR, 65, No.2, 161~166  (1991)

(3) Tomioka, I., Hyozo, M., Okabe, M., Kishida, S., Arakawa,
T., Kuramitsu, Y. ¢ Current Control Buffer for Multi
Switching CMOS SOG, Proceedings of 1990 CICC,
11.7.1~11.7.4  (1990)

{(4) Gunning, B., Yuan, L., Nguyen, T., Wong, T.: A CMOS
Low-Voltage-Swing Transmission-Line Transceiver,
1992 ISSCC Digest of Technical Papers, WP 3.7, 58
~59  (1992)
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0.8um CMOS TNy 7Ty

NeILT

RRE  FFLEE:
HEFEHIAT HkEmE
EfE—5p -

1. £ 28 &

ASIC (Application Specific 1C) i, EEETHR{LILS D5
BeRAE LT BB - RS OEERAL - N LostER
DEFI & L TERITHER T HRT TV B,

AT H 1990 I THFR S L OV s M: - SR T
FZH L720.8 umCMOS 7'~ + 7 L — M6008X 1) — X%
s LY, BT R OEERLICE S LT E L, 2081
TTH & ASIC ~Z-8 HAL-EERIZ 150K 77— F 2T
A BVEEREYE, S0MHz 7 0 v 7 BED L omdidis L £
FTEEfbsC &7, —H, ASIC * WV TEEREZ LD
AT LEERT A, FMELRIC X Bt~ o5
PUELIHENS, )7 N7 LA O % 32
KT DHED S OFENIEFNTH S, BHTIE, DLH%
ORI T 72 2 B, BR— R (CB) DEERE - Bk
P& — R~ 7 L—(GA) DQTAT (Quick-Turn-Around) &
WIORERE M A RES T 5 0.8 xmCMOS TNy 7» Pz
VT L— (ECA) #H7CICHFE L2, 361, wE Ty o
BERLCYE (J8) @ PLL (Phase Locked Loop) [IEER2 A
fE75 OB R A AIRIEE S 1 > ¥ 7 = — A GTL
(Gunning Transceiver Logic) HIMEE RS L, End@hfE>
AT LFERDOEER ARSI T LS L,

ARTIE, T ECA OFR, @abiligikat, &Erhv A
T L O LST BN DO W THENT S0

2. 0.8uymCMOS ECA D&

21 5 R

ECA HRHZE WIS OHGRET 2 M A 7BRIF T, 7540
Ty 7D — N, RAM, MPY (JRERR) Ok ) Zetkfe 7
Oy 7 O, 1L/OBICELTC, BEHOwAy F v 7T HE
LY A7 F v TOELE (GA D~ 27 TRICHINT 5,) %
BT B R1IZECA DAY F v THAMGER %777,
RAM, MPY &\vro7oisdefidl - w2 Mk 70 »

713 4H0.8 umCMOS CB AlICRISS LBV a— VP 2 %
L=% MG) 12Xk > TAKL, PFYI 27 LN LHE
Wikt 70, A ORLEIZLE U A5 AL S ELAKTT
HECTH b, FirOEENFUENE T 510 Ty 7L
A Y NVERTEROATHIETE S L), M6008XL ) — AT
MEFUER L~ OV O R - ERMRE o L 72 S B o
—FTA VL= s AEEPICE BNy 7R (BC) B

# X2k 7 SOG (Sea-of-Gate) HoE #1EN AATE L, —
H, BEETAY v TORE LT L TR IR
T, WEEDSE T LT A8 F v 7 RIC A 7 VAT
W5 (GA AT A ATRUIAAYE) . ZOFEICLD, E
CA TIXRIEAFRLAD ES IR £ COEAM % GA EITH <
T&D, ZOLHIZECA I3 CB OEEMY - B3 L GA
DG & VR ZIRE S 5 Tk,
2.2 ECARZA14735U
1) =zuatl, 'Oy 7753475

BC ## &5 L/ -y VTSNS 7 ¥ 41
2wy DEEHCIE, M6008X T — XD 210fD~ 7 vt
NIATIYERNDZ ENTED, & — MEERFRHIZ 215
ps (2 AJJNAND, X 4+, FO (Fan Qut) =2, Al=2
mm, Vpp=5V) %W L, SREIEROREHIT-D %21k
boTWh, w7 0ENT 1751121 SCAN HEFEMT & D
7Yy 770y TRITAG FETH L L R— FENTEH
D, FANESRENCAHB LT 5, £72, FElDL”
O T IZ M 6008X 1) — XD 592 FHO v 7 7 IV & v
Do
(2) MG A:pene7a o 2

MG CHK & 5 JEFMIZE# SRAM (3, EEHEE DI
KIG U CHRoBZR Y v b, 7 MR 1~72E 5 b, 167 —
F~8K 7 — F) #AMARETH Y, T/ A A LH36E
vy FX2K 77— FHET6.8ns (5V, HEHESRM) LD TH

1BC GND GND Voo GND
70 U U =
I = v 1 | o =1
g:!\ l ENENNENRENNRRNNNN
jnik Q: s i iN
; \ ,g passeLy L
FAT = =
¥ r..z:[. :;_3' N-chTr
e Sea-of-Gate 781}
E] i ! i E
= ! =
= i 1Port AAM 2Port RAM E E=GND)
= 0 T S
o8l [ o3
\_\E A LA N T T T T E;‘?.
vV
= B'uﬁé’rs ] 1 I =48
GND GND Vpp  HARLLIO GND

B1. ECA DN ASTF Y JTEARIBED
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Fra L

®1. Ea-NPzrlL—2(CLBEETOVY
#H O Bl
L5 L A | W JRIERFR (Typ)
Vpp=5.0V Vop=3.0V
1~72¢ 5 b 72K (18¥ v } X4K 7 — ) ta(c)=10.5ns | ¢, (c)=18.9ns
RAM EipiriEi] 167 — F~8K 77— F 16K (8¥ v FX2K 7 — F) t.(c)=6.0ns | t,(c)=10.8ns
BE256E v h~T72KE v b 1K{4¥ v h X256 — F) t.{c)=4.4ns | t,{c)==7.9ns
JERMIR 7 4 — )V F<w R | 4~64F 5 b 74— F512K(32€ » } X16K 7—F) t{A)=17.3ns | t,(A)=29.4ns
ROM s7N3ay sy bvAy 647 F~32K7—F 7 4=V F64K(16¥ v } X4K 7 - F) 1A)=7.5ns | t(A)=12.8ns
DIEIRT] A8F1~512K € » b 74 =V FIK{EY 5 }X2567 — F) tA=4.3ns | t(A)=7.3ns
AJ1E i 2~40 AS140, HF182, IEE200 tpa=14.6ns | t,4=26.3ns
PLA [RI AT Hhfk i 1~82 AFI20, 741, TEE100 tpa=10.1ns | t,q=18.2ns
FEHES 0 1~200 AJIS, HiJI10, THE2S ta=6.7ns tpa=12.1ns
MPY 2 DR X832y | nglﬁ:‘i b, YSZEiv b 1,0=20.0ns | t,q=40.0ns
(F4592) | Booth DT L TU XL | Y 8~32E 5 b Xeaey b, YIBE S R u=1290s | Fpa =25 8ns
X8Ewvy b, YSBE b ta=8.4ns tpa=16.8ns
. 1~72€ » b 72K (36K » b X2K 7 — F) £(A)=6.8ns | t,(A)=12.2ns
SRAM FERH 167 — F~8K 7 —F 16K (8Y » } X2K 7 — F) LA=5.4ns | t,(A)=9.7ns
HEF256E v F~T2K K » b IK(@Y 5 b X2567 — k) LA)=3.8ns | t(A)=6.8ns
1W1R, 1W2R, 1WIR, 36E » F, 647 —F ,(A)=8.0ns t.(A)=14.4ns
T IFF— b - IRW, 2RW, IRWIR 1WIR, 12 » k, 167 —F LA)=4.20s | t,(A)=7.6ns
RAM 1~72¥y b, 47— F~IK7=F |2RW, 16¥ v}, IK7—F tiA)=8.8ns | t(A)=15.8ns
HeoK36K € » b 1W, 2R, 16¥ v b, 647 — K LA)=4.0ns | t,(A)=7.2ns
. . 4~64¥ v + ALU, F v F, 47— FFa—4%, VYA T 74N
T = FINA . _ R . . . . N ~ £pa=6.0ns* pa=12.0ns*
(B3 Yy bA54 R YNFTVIY, FINVFTVOHIE/ B | FE&32E s b €y bAFA AT S ¢ MR | (520, M)
i ULV TIE a7ut g

ok EEME

R

FESNT 5,

FOfth, ECAIZIIMG IZ L 5T

%2 . 0.82mCMOCS ECA ¥

ERENARIIRIMEETO v > VAR ¥ 7 0.8 wmCMOS X % )L 2 K3,/ 3 IR
AESITEECH B RSOy — MLUGABE) | 50~400K '— 11w X 5 F v 7)
" o, ° _ e Fo THAX 14.46mm X 14.56mm (Max)
(8) BCA #{UEEES 1 75 Y SOG fili~— » 7 T PR TAVV = 5 i B Anmx3 2am
ECAIZIZ LR Z A 777 ) DT — PIER v 215ps(2 AJJ NAND X 4 Bi#) FO= 2, REREHE=2mm)
g bERE E LT PLL, GTL % ;ﬁ“ﬁ'@g“f AFI7%5 7 7 | 0.620s (TTL AJ) FO= 2, A= 2mm)
BT 52 E0TE DL, FORE #5378y 7 7 | 2.5ns UgL= 8 mA, CL=50pF)
RN R v 370ps (2 AJJ NAND X 4 BR@) FO= 2, B =2 mm)
DWW SR ° V& FIh
‘u 3f@“/\é g%%%rlgy}j) A28 5 77 | Lins(TTL AJ) FO= 2, FeAff= 2 mm)
2.3 & ft & HH¥y 7 7 | 4.3nsIp,= 8 mA, C_ =50pF)
#F2120.8umCMOS 28 3= — 4.8 W, MHz(2 A7) NAND FO=1, at Vpp=5V),
A VT A AR L7 ECA O L 1.3pW,”MHz(2 AJJ NAND FO=1, at Vpp=23V)
R b PLL, E®E ECL L ~JLEBAHNER, GTL
= : = - R . T 14 , s
REALEETT, CORRELTIC BAL/0 % 140~ 512 (M60080L ~ M60089H)
T, — CMOS Iov=lTon | =1,/2/4,8,/16,/24mA
HLOIL
(1) 0.8xmCMOS CB M653%x GTL o= 20,7 40mA
V=X L FEOSERE . &F Nwir—3o 120~208QFP, 328~576QTCP, 240~304CQFP (BA%h)
MG AN Z 4 77 ) AT
(i (5) #—FTAVL—TaraAWZBCIZX ATV y ZER
(2) 0.8pmCMOS GA M6008X V) — X &% LSI % R (ol X 2Eah 400K 27— 1)
L] (6) 2 AJJNAND #'— I (X 4538)) 215ps Dkt
(3) PLL LEFEOEAF 21— 0 7 H5EEIRKIC X (7) #&K512 170 #10]fg & § 5 TCP (Tape Carrier Pack-
Wy oy yEERE age) FlT
(4) GTL RIEHERUC & » TEH T — 7 Ik T RE (8) 3V 74 77 )R X AEELTEE
0.8pumCMOS TNy 5y N7 L— - [{:4 - BE - B - HE - gilhs 11(239)




3.

ECA A= R{LEERERES

kD CMOS =+ 7 L—T
W&, BRI LVERET A
SNTWAEDT, SELREl ki
FHSEER T SO SRR ERATE
WA CTEM R R ST A2 i
W ~720 ZOECA TlZPL
LIEBIC X BARR 7 1 v 7 LA
70y 7 ORI, ZEEEMECL
LAOUWZ X BEnds gy 755 A
Tk, EaEs N A BEEH CMOS
MEWEA % 7 2 —AGTL [E#
%72 PLL, PECL, GTL '

PR,

i
aE [T1Fr=> L] A=7 | | veo |
b R TER T1ILE |
{
i S
L mEony Y |
e ] 7Dv7K3{H< /
70w
AR
2. PLL#EK
Vir=12V  Vger=0.8V

? ?
Ry=500Q § |
| ‘

I

i
M M 6008X 3 ) — XD | ) ;7 ) ) -
AR il Fli V3 HL{%/W ZS{WL ﬂg
HIETHEHREN, a71Y 7D Z& |
SRR RTS8 5 2 LB, | 7 i
3.1 PLL @ & Core Logic Core Logic Core Logic Core Logic
FTNA A DERRE DAL,
LSL D7 1y 7 EaftilH s E3. GTL 1227 T —AESEEEBN
LAMOEAMKTD L, 70y
7 R4 NOHEBRBEEASTR L, FEGEMESNA S T v
7EHE LSLNED 7 T 5 7 5 DAAEIRKE L & b, £3. GTL1>27T—ADC B
CORMBEE RS H I LiE, FRHISER - SED LSI 7Y R Tro i =
A ATIXEEIZ L Bo ZD7®, PLLAIKEHW - 70y v Vi + .
0 R R E & BISS L 720 PLL EHIAE 2 1R & 912 . 0.05v
PRI EIE A SRR (VCO) % PIRLTH D, LSI WD e | g x
DI Uy ZEF LI SEIME NS Ty 7 E5OFEK Viet 0.9V 0.8V 0.7V
B LBE 5, Thdb, LSIAEO O Vo Ve
9 VG OREY - SEEROBILY S © Ll Shb, 41 Vo 0.4v | 0.2¥ *, at [y=40mA
DRIGITH, PLL EAEAT Y T 2 EEEBOMR fn | 1O0A —L0pa | 9<Vos2OY
W% Vpp=5VE5%, 0TC<T;<100T, 7o+ A4%t (HE~kR)

e

A%, B ISR ] B O S8 AR I SR HIPH 25 ~ 60 MHz, 7
a—7 1 145~55%, O v ZEEDT » #75£150ps LT (50
MH: D& &) &% 5 & 9I1Z8ET L7

3.2 %@%MECLv«w#ﬁkﬁ@%

BN 7T v 7 %y THCmE T 52, e 0%
i%%“énfﬁLﬂ%%Wﬁfgéfn4xf 1 vE—
U AREED E NTHALEIEIL & » TRET A UED S %,
TR OYERT /N4 ATZOEREMET ST 1 V7V IC
77 31— & LTECL 775 A5 %, WED ECL 773
AZADEHFFEIZAERBFERTHEMNT 525, EEERD
CMOS ¥ v 7 RKF L EFEMTMESEH/2DIZ, ECL
FINAAFEBFATHERL Vy=3.3V, V,=4.1V OfF
HFELTHERHT A, ZOEH% CMOS LSI Do 1y 7 &5
ELTHIITE 5 X 9 18U ECL L5 AJImIEE ¢ 1E
B L7z B ECL LMEH OEFHIRIEAT800 mV &L/hs

12(240)

WO TIPS MR & FdBhf 4 SEH T A 720 1 TAHEE T 12 &
LEBASIE LTz

3.3 GTLA »# 7 x—REE

CMOS 7754 A TEARIBES 1 v ¥ 72— A& EHT S
Fikn—>% LTIJEDEC ITHRESN TS GTL HE T T
YRy Fe & LT L. GTLA v 7 2 — X33
VRS L) REFEATF v TRy 7 T L — U RIOES
Bk %ATH) b DTH 5o

GTL { ¥ ¥ 7 x— A %M L/ v THOE S 5%
DR AR 31 $ . GTL A NMOS #+— 7> F Lo
A GRS 1, % 50 QDT T1.2V OF
TR S MRkttt 2 SR 4 5 GTL A 9 72— X

OEFARIEAVINS WD TF v TOEHEA V50 7 > REE| T
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e

WY 2HENESDY > 7 HHHIT 5 EEATET ST
%o GTL AJIEIBEIIAET S S DATHET & & HICERBEL &
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LG # 15:[5,/??%\ @Kﬁfﬁ%iiﬂ DTB : Data Transfer Buffer
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KELRBD, FrvliabkAf AT OREIFIZ—EK

LT -OHHIZES TH 5o

TNy 2 HRTE, Tut v FOEAREHEEF v v
T2 ATYDRITHT LTI, AL VAT DOF—71d
ERATICHWEIERLTE L A Y AT )ADHE :MWJJ
{REEAADH o/ F v v P2 AEYDTT v A5 T LA
ABNBIEETIT) o ZOHRITHRALEEL F v v ¥ 2%
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I, TL—bF % v i anDT— FHGEIIFE - TH
vy a7 ETLIIEEIRI RIS L2, 20
7o, Frowda IAT 7 AR (T L —H A 7 )VIEH
XTG4 )+ (T L—T7 7R AWM (205, —F, T4 b
ZN=HFRTlrFro oy bIAREBIL, TrEARE
M7 L—7 7 & ZARERIZEE Ly,

LHEHRES BT 7—A P —3y ZHRIE, fEkDay
=Ny P HRUTHATF % v ¥ 2 I ABDT & £ 295
ENb, TOHKXIERES5ITRT LSS, DRAM 7L—&
SRAM 7 L —ORBIIELE S/ 2 HIOBE Sy 7 7 (77—

[Pge) [Pge) 170 1,70
JF wlb—h t/XL—K~ 3>
Vee 1 44 | REF &

A0 2 43] A9
ALl 3 42| A8
ccig |4 41| K
W 5 40| G#
AL0/A0 |6 391 A1
A1 /AT 38| A.10
A2 8 37 A9
M#0 DO 9 300mil 36|D3  M#3
DQ0 QO 10 TSOP 3503 DO3
Veo 11 Typel 34| GND
GND 12 33| Ve
pat Q1 13 0.8mm 32102 DO2
M#1 D1 14 lead pitch 3t1{D2 Mz2
A3 15 30| A8
Al 16 29| A7
A5 17 28| A6
E# 18 27| CcH%

A2 19 26| A7
A3 20 25| A6
Aqd -2 T 24| A5
GND 22 23lcco#
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@ L/OOEANARAYRIT MIE)
CINUTAESRT LH

2 . 4MCDRAM D ECE

3. 4AMCDRAM DF v FEH
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Y5 AT 7=y 77 iDTB) IZL - TEHL TS,
DTBOEEEEF v v 2 IZAMDY I 2 b—3 3 V%
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F—tE 1ty b LTEETE Ly NTREEIN TV 5,
5 9 FIHMET DTL OFNC L ), SRAM O » MEDOT—
ThTyFThy Ty FENLT =TI V/X=F TNy 7
Y TEN, B DTA Ol L - TF— N A% #EHh
LTDRAM Iz H5NAb, DTB2iL, 64l xH v 7
VERY AT 7T, fEF DTS OFHITT— ¥ /32 IZHn
72 DRAM D5 — % % SRAM O ¥ v MEIZI%T 5,

Fr vz IABUL, EROIE— Sy Z LG, F
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I Ot ZMEIER DTL 21&MAL L C, SRAM OF
—% (D) ¥ DTB1 DT v F Rk T 5, £ A#TH, &
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T 5 LIRS, %%;&ﬁTéoT&b% IAF-FEW
STz ANy T I GERSE TV AL, DE ZERAMT,

1. 4MCDRAM DiEE
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Ty 7 A X 16X 47— F

0.7um V4 >~ =)L CMOS
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7'u e A AR YTY 2T IS
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AE 97 RFExI)8 710
v
DRAM ) 4.75umXx1.90pm
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SRAM L 7 ) CMOS (6Tr)

15.58 1m X 15.8651m
Ty A HA 2| 10,10 (SRAM)
[ (ns) 70,7140 (DRAM)
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FrovaIRATA MEIZOE (I, DRAMDDE &
DE #55%%%® SRAM DM 5IZ7— % #E &3Aty, DTR 112
1B L 723 A7~ % O DRAM ~DEAAIL, KD DRAM
YA 7V TITH. 2% 0, DRAM 2°5 SRAM ~DF— ¥ &z
FEEIZI AT~ % DRAM IZEEREL (a¥—-1y 2) %
790

L7zhioT, Frv v aIRAT/LAMMIL, 71L—772
ERIELL, BEOIE -y 7 D1/ 3UTORETH
Bo EBIL, Fr v L a~OEENERTUL, BT L
—EEEF vy o Y2 NOT A (FroTaky M) ICE
NTC, BETHZ EATTRETH B, T7bb, DRAM BHE
ELTMERERIUL, TE— Ny ZETETC2H A 2 )L
BTH BN, SRAM OFWEIEELE S ML DI, DEHHHE
NBELTDO5HA 7 NIATTH L,

2B, Frva3IAXF4 MTIEDRAM L SRAM O
FIZTF = 2 FEZALD, ZHESA FPAL—F v 920
Ey bIA MWEEDLDTHY, v b3 RICEHRR <,
FABBMEZFEIF v v V2 IATA ME- FTFH 2 &,
FGAPAN—Fx T2 b LTS ZELTES,

@ DTL DTA )

T L =y

| DTS L
t n
T =
tfiﬂlf\%’-;ﬁ pre2 |7/ -
SRAM @ DRAM

DTB : Data Transfer Butfer

5. J7—ANIAE—/NyTAL

DRAM
(V)
o oA O

DTB

F Az sO-L
v)

(a) DTB1OM@ER

DTS a
&)

(V)

Ty

SRAM
(v)

SRAM BL SRAM BL

 —

F—5NA

of
F=EX

(b) DTB2MDEIE

4. AMCDRAM O3 X5 LEE(

AMCDRAM iEF v v 2k » FEFBVDAL LT H ¢
v a R AT T RAPERESNTHBDT, ERDRE—D
FrolaP A XDF v 9 22 HNT, FE7 7L AR
MHLET S, F215, LY~ |2LDL X7 2 HEEDS
Sal—3aVERERT, MPUICBAE Yy FDTXRF+ v
Y aMEE RISC 70t v % HW 3T HD L 27 2%
LT, SPECmark X Fv— 0T A% I 2L —%ET
FEAT L 7oA A A s L 72,

SHEDHIBLEIRHEF v v 2DADIL AT A, 2
7Ty ZH A X8NA b, Faow i afF@256K /81 R,
FAVI b=y TOMNT2RF v v P2V AT 4, 8512
313 CDRAM % 2KkF v v Y2 +FiMEE LTHWAY
AT LTHAH, ZOCDRAM X 4K THBHDOT, 64 ¥
v MXZAD Y AT ATt/ 16 1) CDRAM ASUETH 5,
TIal—Ya v TRIDRIN VAT LAEREL TS, &
DEEDF v 92 XF32KNA b, 7Oy 744X
12128851 M TH 5,

BB, oMLY by TEH G, K7
DFEGETHE T A L, CDRAM 2V 27 4ld 2k
Frvval LOVRAT AIIHAT, 23%DMEREm EATRS
N, Lad, ZIUIBEEED 256K /51 FOVMHTE v v
2 LD HEHRETHEENZ D, Fvv P2 DMRRIIV AT
LREHURATT B4, ZOBITIE, CDRAM %2 &
T, YVATLDAARMST =< VAR LEEWBRLI L%
RLTViA,

Fr v aTIRADINY T 5792 RTOH DRAM SHEHATEE

By hgxd2
/

B (ns)

(c) DTBOEERM(ZTaL—32)

6. DTB &FDapERE

FroVaArEYEGALRAAYAT)HAMY v ¥+ v 3 2 DRAM - B8 - [ - Hi5 27(255)
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5. & ¢ U

A, A4 ¥ AEYOERUSTT LT TH—FD
—2k LT, I6KSRAM%F v v 2& LTHD4M
CDRAM % B5& L7>. 2 CDRAM &, L REERTHD
BEOF v FL AT FOFAICL - TI00MHz &

W BB E R, HE DAMDRAM @7 % &9/
EpF v THREOBER TR L7

F7o, PIICBEL 7 7= A O —oNy 2R
XY, Fr oo I AEOT 7 ABMTERO D
ey 7 VA7 L0130 TFICE#E L7, 2D
CDRAM % HW - 27 AR, 8HEDF v v
2R D ONMHRIEDF v v ¥ 2 VAT A L) EkRE
Thb,

Ltk A4V AENSTT AEEbOEERIZE T E IR E
BP0 EEHND, 4AMCDRAM THE o 7-Hfiie & &1, K
D CDRAM %515 L TW I FETH 5o

Z E XK

(1) Arimoto, K., Asakura, M., Hidaka, H., Matsuda, Y., Fu-
jishima, K. ¢ A Circuit Design of Intelligent CDRAM
with Automatic Write Back Capability, Symposium
on VLSI Circuit, Digest of Technical Papers, 79~80
(1990-5)

(2) Asakura, M., Matsuda, Y., Hidaka, H., Tanaka, Y., Fu-
jishima, K., Yoshihara, T. | An Experimental 1-Mb
Cache DRAM with ECC, Symposium on VLSI Circuit,

#£2. AT LAMEELEER(SI1L—32)

FRLTOFT A | FEFY CASER IME v FF vy ¥a
(Subset of amaPl 2kFr v a® DRAM®
SPECmark) | HIKFPERE | AOFPERE | & v Mo | MDXMRRE | b o 1S

EQNTOTT 1.00 1.08 82.0 1.10 88.6

ESPRESSO 1.00 1.05 90.3 1.08 94.5

FPPPP 1.00 1.54 98.7 1.42 96.9

TOMCAT 1.00 1.18 44.4 1.37 91.6

MATRIX300 1.00 1.20 54.9 1.22 77.8

eIy 1.00 1.20 — 1.23 -

E D FrvovvaWEEIE s PRISCTOR
2) FrvviatfX=256KNA F, Y41V T 7,

Ty s X= 1T F (854 }), ALY AEY=8M/31 b
B) FrovPayAX=32kNA}F, F4VL7+7y 7,
Ty s A X=167— KU1 ), AL ¥ AEY=8M/ VA b

{3)

Digest of Technical Papers, 4.5, 43—44 (1989-5)
Dosaka, K., Konishi, Y., Hayano, K., Himukashi, K,
Yamazaki, A., Hart, C. A., Kumanoya, M., Hamano,
H.Yoshihara, T. : A 100MHz 4 Mb Cache DRAM with
Fast Copy-Back Scheme, ISSCC Digest of Technical
Papers, 9.1 (1992-2)

RESPAIER, RH¥E—, RRES [ET°HAUUM Yy b
DRAM, =2E@HEH, 65, No.7, 697~702 (1991)
Shiomi, T., Wada, T., Ohbayashi, S., Ohba, A., Honda,
H., Ishigaki, Y., Hatanaka, M., Nagao, S., Anami, K,
Sumi, T. : New Bit Line Architecture for Ultra High
Speed SRAMs-T -Shaped Bit Line and It's Real Ap-
plication to 256 k BiCMOS TTL SRAM, Proceeding of
1991 CICC, 10.4.1 (1991-5)
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2ME v b7 a2 7JViR— b~ DRAM
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=ZARRX
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1. £ A28 &

T R v E T 2 — Ak LCHEBLEEATL, ROE
MmNz B, T2 T IIVR— h DRAM (LLF “VRA
M” &) i, KERE A B YT R N— 2, ZOmEFRR
& LT b 2 17z AS (Application Specific) A€ T
Hb,

VRAM (Video RAM) i3, 256K Vv MEHLIZFDEDE
BUbAsaE b, WEFREREORBEM 28— L, Zh
I2& - T, VRAM EE{{FALHTEFIZ BT AEEAE) & L
TOHRT TR L, AS AE VAL RO—#H T - T b,
T/, ERAESEFCIY, L ORISR - EEE - KL
2T H 2 BATBRZEEASER, B3y =0 AT —
Ta Y OWEEETRMEEOm EIZE L {, VRAM Ik on
BLEERE, MAELHALTLICEE LTV A (R18MI) Y,

DL BERORT, BHTIEHEILOERIZI
BN, BPFDAM v b DRAM ORIEEEHEHT - 7ot
AHF DS B L, EEEEL, R R o 22
E2ME v M VRAM (M5M

HIEE Uiz, N8 R=TE= Pk 7 7 — A M= F
— FEOYEEzIE, 28 Al THETIT- T b,

T, N r—iF, N3N TE— o, 77— A
fre— T F— & D1, 400mil fEO SOJ & TSOP » HE
L7z (FR2EBH),

(2) HmE

ZD2ME vy k VRAM T, IRT— ¥ B EED N1
IN=R=TVE=F, SAM (X TNT I AAEY) T 7
YA ER 5722 S o TV I A SRR, AV TR
7 LU A SRS v e L LTRINL 72,
(3) F v 7HEL

2ME v » VRAM OF v 7EETR 1,
v 7 FR 21 5RT,

F 9 74 Z136.0mm X10.87 mm (65.22 mm?) THh,
LHIME » b VRAM 5 ZHAH 12.67 mm X 5.00 mm
(63.6mm?)) W LI LTH, HTN2.5% DMK L
EF5T0d BM2ITGRTEIDICAEY LT L—IE, O
FaA—FRFIFLAFI-FICLY), KFUODS512K K v b

7., #0770

o £1. SHIBITB VRAM HBIBRRE
482256 /M 5 M 482257) % B %
L72e BFETIE, ZD2MEy 256K 4% 1M H#HA 2M AL
e p e . 7 — FHERE 64K X 4 256K X 4,7128K X 8 256K X8
AM DOEFLA GO ik
b \:R M %’jm‘mi’ Ll SAM 4 1 X 256 4 512X4,7 256 X 8 512 8
ﬁ‘é%:b:ou\’c'%g)l\@_éo ?}“P—Hj Cem JF — |
BB EE — I N—TE— R B ve— | TR 71“ e
. B AR T F
2. 2MEvY F VRAM® e — —
I T4
EiEE SAM ThE SUFNSA L -
) ] {5 AL B AR NEW = R 2 - NEW,/OLD v R ¥
(1) BLSHER G4 FS—Ey b F4 FS—¥ b
AEBAFEL/Z2ME Y VR 7?7‘/.17'{% -
AR/ A -—
AMIE, MO5M482256 & M5M 7 ¥ 4R AE Y — R - -
482257 ) 2 HEFE % FIFE LT 74 M -
TN A LY — R - -
Ao MEMAR2256 17 v — A b 2T 5 b — N -
R—TE— K, M5M482257 A7y b7 A hmE
Aby LI RAY

[dNAg /8= =T £ — F (Hy-
per Page Mode) fh & % - T\
bo FBEIZETIZY, NA 73—
—JVE-Nh&E 77— A MR-
JE- Nk [F—F v TTHER
THIEILY, AEEOmEL
B UERNIRE: - Bk owe
L BEHATZA A LT —DD

%2.2MEY hF217I)LR— K~ DRAM DRE—E

B " Sy =3 | T U AR
(mil) (ns)
S0J  (400)
.._X N — 3
M5M482256], TP, RT | 7 7 FR—VE—F TSOP  (400) 70,780,100
o . |S0] (400)
M5M4822 S = TR
M5M482257], TP, RT | NA /8= R TSOP  (400) 70,780,/ 100

CEEEEEIFTELER CTEFEERI VT ) VI
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T
Ty 2IIBEENT WD, £512K Ey b7ay 2id, & TR L7z 1
LIty A7 VTRV Y TV LTATILL -5 T8DD6L 312 RAM Th{ERE B ON SAM BB O TEIREE AT,
KEy bOWT7 L =583 NT05, 4120l (V= F/7 4 MIWERIRER) K8 (U7

D= N, E1EY )3y + 18 AL (7 — FRZEST
H), 7 LERIE 2 Al FHHL TS, vV 2TV
T 2EOW 7T L—-DRIZEE L, 2Oy AT TR
U 77 L—OMOBNZ S ) TV VRS R FE L, 77,
DTN R Y Y AT T TR L2 A LT L
— DT OF— 5 E L) TN L YR SIEERET BT
—F LT vRT 7=y MEY b 208 Al RfEH LTV 5,
(4) RIHEELEE

2M ¥ v b VRAM Tid, AEY LT LD 1454
FELR AR L7, T2k - T, RAM BIERFONHE

1. 2MEY 727 IR— K DRAM FVTEFE
(6.00mm X 10.87mm)

Redundant Row(2 Rowx 8 Blocks)

~ © n < o w w v e
S] o9 O 2 mo,}< & (g 5)
la} [ala) la} / ¥ o zZzlo 4 Sy
sElp O Do O = 000 0O o
/
) 0 |A0
SQ4i 0 <
- P - />~ =3 e [ S —
g & g ] K] g 2ls 302 2 3 K 2 3 s
SQ5 ezl elBl o ME e l2 VB 0 Bl 02l 01 81| | 8| 8l eliapieislerBieleriee|dlelfa el O (A
BUAEZ (818 IElNB (B MEV B IRleEV DI 8l e | lsEN S |8|al]E[]A ]2 E[{AZ|8|BrIEIA B
so6l 0 (xS x |Cle < x e <M « e 1<k x| 2|2 B Bl 12 G Y P o Y 1 o A N e R i Y
ISP EI S PO PP EYS B3 v RS F1 b Nt KNI el P A EA et = R A 1 BB e 1 Bl i B A1 B
& ©= :\ — 215 S| = e =3 & = c
so7l o S0 18 18 sk 18 msyl 218 18l vel 18] ps a1 18 8
§ . O jA3
VssD
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s8 D DVSS
Vee |:| i Row Decoder Row Decoder
sCi 0 DVcc
soo| O % - 7
2 |5l [s 2 2] |8lsl 1518 Med 3| bs e sl I3 O |ad
2BV 2|8l e B el e B Zel8]13 S18laB3V e|gleiE el eriEiie g 22
SQI| D EVigME|SIEME E|EYIE EE|Zl2l 12I18IEUEE B3 UEHE 5 EnE 8|50lE0 2] U |as
I e [F e WIS ¢ [ A4S el |2 sl U<l |F|e Matd e i <2 15| <] «
SEC I PV E: f B -1 e -1 B A 4 ¢ I I S A B e B P B R A SRR = Y 4 3 T W
O |A7
so3| O ¥ i e Pl py pd i v
e N
DT, 0E| 0 DO o 0 0 - | O O 0 |A8
=) — o e} % ) %)
S o © e} N = <
Ja) o & a < «
o)
! T =
l 1/0-7 1 L70-6 I ‘ l I L70-5 1 1.70-4 i “Redundant Column(8 Columnx 2 Blocks)
1 1 Chip Size=6.00mm> 10.87mm
||/o'o LL0-1 I ] I ] 1,/0-2 11/0-3 ]
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V) — FEWEREE) D Ve AFH R,
(5) JUEMEIEE

FERKE LT, 128Ky F7ay 7 kI,
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ADD

WIOn

loct
100 OMA
098 OMA
096 0MA
094.0MA
032.0MA
030.0MA
083.0MA
086.0MA
084 OMA

0820MA

080.0MA
078.0MA
076 OMA
074 OMA

lect (MA)

070.0MA
C68.0MA
066 OMA
054004
062.0MA
080.0MA
058 OMA
056.0MA
054 0MA
052.0MA
050 0MA

Vee

Ioc8
40.00MA
39.00MA
JIB.OOMA
37.00MA
36.00MA
35.00MA
34 00MA
33.00MA
32.00MA
J1.00MA
30 00MA
29.00MA
28.00MA
27.00MA
26.00MA
25.00M4
24.00MA
23 00MA
22.00MA
21.00MA
20.00MA
12.00MA
18.00MA
17.00MA
16.00MA
15.00MA
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SURPART LY TILI AT &b 5TV D, T T L
OB, WETHLY TULIAZITOWTHFERCE
T 5,

3. B OB g
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VE-F, by FLTASERIIOWTEIET A,

3.1 NAN—NR=-TE—F

T 7= A MR-V E- FRHROHE, BBSIRTLIHIC
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F— % OFGAMIE, CAS DL LA TIT ) 728, topr
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Ly bFTE LT, T O A 2 —=-TN ST
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BEY, REITRT LD IE CAS H A 2 MAIBIF BT~

lpc

LH : e
CAS ; ./ X/ \ N g
ADD T XX 32 XXX 308 X0 o4
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WIOn &iﬁ?"-’i’? K HAT-52 X HAT—83 X#hT-4

XX i 5 2
B70E \
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5. 77—=ANR—JF—NIIHBHTB CASHA I

ZM Yy b7 27— DRAM - 27K « f3f « =& -

11155

6. HRT —FHNEFHD/NT/I—N=2F—RK

RAS ———_‘_"\
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—

WB,WE

DSF

A4~AT7 (A0~A3, and A8 are ignored)

7DD XRYXX STOP RECJISTER SET X XXHXRKXXXXXXX

A7 AB A5 A4 Devision Bit Widh ~ LOWER UPER
11 1 1 172 258 | | J
01 1 1 1,4 128] [ I l |

0 01 1 18

e« [I1 T T I T T T |
se [TTTTTITICITTTTIL]
16 [[TLITILOTITT (LTI

0 0 0 t 1/16

0 0 0 0 1732
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B
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R10. CBRA /> a2 /—UEy hFTT)L
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tean(TFLAT 7225 4 &) 29.5ns [a bk
teacCAS T 7 2R ¥ 4 &) 12.1ns 6k
topa(OE 77 £ R % 1 1) 13.3ns s
tscc (I TNVFA 7T A L) 22.2ns 7k
tsea(GUTAT I ERT A L) 13.7ns N

(KD CAS H4 7 VDT —F A S s £ RS A,
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3.2 Zby T LT RAEEE

M7 IGRTEI LT FRA by TLIRTHA 7ML 5
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&Y, MR - ARSI L (B 20
LToT&TWh, ATYEY 1 -WIBWT D, HiEDOET
1t - BERE kT s o THERICAV I -2 AT EY
2 = VN DFERPHER LTV 5,

LHIZBWTY, sy F—YOREEE & ITH Yy -
VEEEEFEE LA BT ) EY 2 — VORI - B
rfLICHLU D M, T OIRHEI R 2R 4, #EHT
Wh
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PRyt

H#IET 8L

3VIAAEYH—F thEe
R4 27 LU LIRS S EDTHETH 5,

1. ¥ 2 & &

IC 2 &Y A — N, sd@EhE JEEE, N - g
HOWENIIR N & S ET AR OO E & LT
WCHb,

AEY J— FATFICHGD - 25 (1985 FE25) 1, 32
K/vf MEEED SRAM 7 — FAERTH Y, HEd EFF
W, v—TnEo/NEROT— FREICRONTV, F0
%, BEICESEANEA, * T OREEISIL Lz — RSt
W4 5—F, AEUEwEREWICH L I 20MN A
M) LTE,

AT H— FOMEER o T RS OB /N
b, BAETIE SV T SR R DI HIELIEREE
ELTH— FIERARIC%A 5 RS, T RO
[ A B Y B — RADER D ST 75 T b,

BHCTHHHBOERICT F2 2 BREHEA T &/ A
FYS—FEBE - BELCES, 22T, SEBSELS
SRAM E7F 922 AFEYDI v 7 AAEY A — FiZown

, HFEDEFR R UEEOMNEIT, BRIV THIH
A Téo

2. ICAEYH—KDEE(

) A AE T T EIRAH S (Japan Electronic Industry De-
velopment Association : JEIDA) &, IC X E) & — N
e, W - AGER BMICI986 A FT 4 w2 5EL
TLBRECE R HAa, 1991 F(TKREID IC AEY) 7 — FEEHE(L
14 PCMCIA (Personal Computer Memory Card Interna-
tional Association) &L, HKIEONA FF 4 %
FFERLEY, RVICHS M4 v OMELTRT,

IC AEY) A= Fi&, 845 L AT LD TREHRO LR
TGRS B 7Ol I EMERE, B - A Y 7 2 — 2R

W2 — FOBMFERERIET A E2HERELTWE, Z0E
HMW®% 37— FOE#YE, BHROZEEmEmD L L &
biZ, o — FICHOZTKYE SRR S0 5 12010 ETH
6o%t,mm4y97l~xﬁ4F74yfu,Nyz
YDFNRL =T 4 T YR ADR TR G S RA ST,
% DOS ZHY) LFT, 7= 707 T LDHEDI=HD
HRHEOHD AT+ T7ELTIC AEYH— FAEHTE S
£, TP ANVERY ZF LIV TEEL ERL TV B,

W&, ICAEYA-FE 70y E=T 4 27 RN

72 (300) *3LAFFHEAERT

FOM, AEYH—FEIATLOAAL 2 AED) O—ERIZ
HNMTT, H— FRADY 7+ FEEETT 55 Exe-
TXIP), EEICIE, EF 4, LAN o A

cute in Place

KL THATEAL70 7 —FiZo

WTLHI L LT 5,

3. HHICAETUA—-FORFALETH

1987 4E,

HAE F 3 O TSOP (Thin Small Outline Pack-

age) FVHE(BKL, SEEOHR 2 ) - X% L

72o LIk, —H L7-EAEDT T,

Foem AR T Ui %

LN E OB R 7 TR R SRR B U B B LRRAR IS &
B AT Y/ — FOB3E - BE#1T- T\ 5,
(1) #57 L~LVTOEHE

D EfEE - &

AEY A —FIE,

e D DFFA I L~V )

ﬂ]ﬁﬁ TRTERNEVIEZNG, B2 OEFRMETHGS 2
CHNTRT & 942, 7T OB R T o 2 341 % 5206
L, EERE A EEL TV 5,
(2) REEMFEONLK
FEEFRIANF D7 A5 L 5n R UMIiAE, AT CAF] 2 AR dE

SADBSE « SHEEAT TV e HHE,
B ORI AR L

IV :L—%—'\wfzz%%ﬂ?m LTwa,
(3) RS L/ZAS H—F
AEN) A — FOWREDS, Bab7—5X Y TOEZTH
<, @¥Refl - 2 A7 2MUICEBE e T HLD sA A, HFICH
MIfEDE\ 7 — FOBHZEZER LTV 5,

887 AEUH—N, LOH—K

Bt o — SRS
BEORFEL BEE L, MiED

DOS TR T1~2A

DOS FAT 7/ ‘f)l,z/ZTA

OS'(/’S‘7I A ‘{:@;&txf‘fﬁ/

H KT12 Verdd

HARTT Vertt t{!ﬁ&ﬁﬁ&@ﬁf
TN ANEER
T Q2714 F2L—32 1558
h— REEIER *1 STy MEE
T S KB
IC AEU DK (S92 ol e GO R S S

B/ ‘f\/’5l71—7\tﬂ;{4<E U= K5 MElE, 21320 8E

1./0 Bk

h— K, Rk
4%@&&—————-—{3?75#5& i
N— K

88", DRAM hH—K

DRAM #7— K
A1 RZ42 ver1.0

AR

DRAM H1— Nﬂ?ﬁ'—_—f‘?’éﬁ&ﬁ, PD Y145

LSnLER

BT
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4. AEYH—FOBRK

SRAM ® OTP, <A Z ROM M\ /=X E) #— NV
WSS NF D%, K4IZDRAM, EEPROM #LT7 5 v
TVaABYNERBBASNTEZ, INHLDH— FOIFIRICD
WTRT
(1) SRAM

EHTHAEEINTELOTHVRT, FHEL—FS
Ve LA L, HERMEOOT— 7 FFEROEMSLETH L,
(2) <=AZ ROM

v A 7 RSESEANSLELRD, SRiEUSRIIE 725,
LarL, 7U7 5 LRENS AT I — FP5ERT 5 Th
MxESTL, 77Ur—>avV 7 b, EE7+ Y MES
MER SN TV,

(3) OTP

AEY S — RTOTU ST LOEAMIARETH 5 H3EH
AT ELVIE RO THITED DAL EIFEET
DR H Bo V7 MR, —HEH~ XS ROM DAL
DI REEI DRV E BRI TWS,

(4) DRAM

EAIAR T A BB D RE VDS, BB LB 22 72
DM X BAFEFA LA Lo 28 T2 DYiER A € 1) DH
BHE\

(5) EEPROM

HANIIELADL - HEDTTRETH H 05, D IC IZHA~T

2597 BREA T > b

Rk EBETINT R
(VSOP){TSOP)

‘{ e U TR UL EHE

Y
. N — KTEE =AM
| ¢@§5ﬁ%>1_»;}———4M»gaf;§§£;§*

;
A RaeE, BERAT
| Bema—8 || pgue, sentE

2. SRt A7 A

XEURE 512K /N1 N IM /N R 1.5M /N K 2M /N1 K
7 RKLAO FFFF FFFFF  17FFFF_ 1FFFFF

MF91M1-98DATXX

MF91M5-98DATXX

MF92M1-S8DATYX

B

MFS1M1-98DATXX

MF91M5-99DATXX
MF92M1-99DATXX

SRAM REEZZ: 75w aXEY

3. XTI

I AAEYH—F - @BE - AR - JEL - B

AEYHFE Q6K Ev M) IVNEWITDOKREEXAE) H—
R OVERLAHE LV,
8) 7T v aAEY

EEPROM & [AI#EIZEAE AT BE. K& - ANEFEMED
B — FASERER 2, N— FTF1 A0RBF2 & LGEESR
Twh, LAL, ks - HECEL, BEE (+12V)
PETH D ERZ BRI IRT S 5,

5. IVITRAEYHA—F

HIEx€£) h— Mg, ##R/ sy a2y, IC H— FERER,
POS iiAFE WA WA LGHTHE (SN TS, Ih
i, 70y E—, HEHLAA X T ORERE LCOFIADS
Z\, TORREREE, 77— sy 7 b, SIEEH
T — & DR OFATIERE R OFNE, 77— & DHEIMREE 2
> Tvib, SOOREIL, ¥WifEsoh T T 71— s
I L 25T & VR ORIENEE L% BARE L7,

5.1 BROER

IV AXAEYH— RN, BEOAE)IC®HA—FA
WWEHALZLDOT, 71— FBRY AT AOFSICA 75
B XY B — RONENB Tz, ¥ AT L OKHERR B
BRI B, INET, FHEMBAITIZYAZ ROM &
OTP W3 v 7 A XY A— NS L TE7M, B
e UGS, £ 71 THESM, 7 — FREOE
b NG SV SRR
SEOBFEICET- 5 TIE, UTOEEYEEE L7,

(1) 1MDXEYH— FTHFAESROSMEICHZ TR L §
Bz, TV =23 )7 N ROEITLBERE R 1o
B — FIZRLE S 5,

AAHAREE L, 71— FOBFIHZWRE (V7 bOEH) & §
Ho

2B

MIXED CARD
MF92M1-98DATO1

s FAITSUBISHI ELECTRIC

(a) 71— NHLER (b) EZa2—I/LAER
B4. MF92M1-98DATXX
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e e

(3) A7 4 TOHEMA K A7-6, JEIDA H#i3E0 DOS OF

BT TEMESE 5,

(4) WEROBEIHEIR (B ORFGLD-0, FFC
5 ¥ R PRERIHE B 5,

LLED Gt %7 7280, BEMICHAE EHIETAE
VERBROKEVWT T v 22 AEY LERHEESID SRAM %
HAasbE, BEWOREM %A L7 JEIDA BT 3
v P AXEY A — s L7,

5.2 HEOHE

BSAmiE X BRI - BRICL - To D Y, ZOHK
#R3IiZ, T MF92M1-98DATXXDYHRHRX 412, [
70y 7 %R 5 12, RN - L TREOR 6 1R

A20(49 7 :
A19148 ak i
A18147 Pl 13 11
A0I29) FA §1 WE OF s
ATUAEY
My
SRAM S2=
x4 ¥
QELAEY s | =
7 My s A
© H
h SRAM S2 it 5
¥ x4 i
A WE OQE Y
% 5T WeE O 7
A L 7
e
B4
! '
7 cs WE O
- DELAEY
PMEVR Voo
Towia
x2 -y
< oo
S LAY . 18,2
SENn i . M b M-
A : DIy
CE2142 o " X2 Vip f—irt—d
— W # Cs WE O {361
AEGi61 + f{ T T (671002
. gl 7 AN +—(13GND
QEfe s +—(341GND
FEe 7 +—(353GND
Vs 7L +—{68GHD
Pii3 = ~>§§ ----- 6
—~{0E
S e PN
5{%7D%7é R
s7dx AP RU (§18vD1
- g BRI TEH (52)BVD2
v
5. MF92M1-98DATXXEIE O w2
E. 0 (VY + . - o o sk s R KON R ® R ok ok g
5.8 (V)| s %k ok ok ok ok Ok Rk ok K
5A6§V)!
5.4 (V)|
—~5.2(V)]
Z5.0(V) +
4. 8(V) |
L'Htl.fi(v)l . s ok ok Ok ok Ok K kX OK K
Eeﬁ’4-4(\’)| ok ok kK K K K kK
84‘2(V)! .
4.0 (VY 4o oo oo oo e e e e e e
>
3.8 (V)i .
3.64(V) |
3. 44(V) |
3.2 (V)| . .
S o T G/ T S T
+ + + + + +
0 100 200

TOEAZT A L, (ns)
(@) H— KA Z—TIL Tt ARER(CE)

(1) H— Fshid o (#E) 85.6X () 54.0X (£ &) 3.3 (mm)
(2) ffHaRs ¥ 8y —VY—2T4T ¥
(3) F—H#N2 816y b
(4) 772 %424 1200ns (max)
(5) 7FYE2—FAEY [64K ¥y + (EEPROM % f8H)
(6) F— & {RFFEI (SRAM) © 54F (typ.)
(7) A 70577 MEE DY
(8) WHHEEEARM | 2 L)L
9) 799 aAEY
INA MEARBERE D 10 s

— FHFER 1 2s
%&z@ﬁ :1 31 (min)
10 FEIFEE

o +5V B{EH) [ 220mA (max), (FEHERED :0.2mA

(typ.)

o +12V (A - W) :35mA (max)
5.3 XV arOERE

JEIDA THEE L T2 DOS OEETF T, 4EBASF L3
v P AXAEY = FaffisT, 77— 307 bk
IT & FEROMERAZAT ) Bl AT Bo

K7, < arTHALTWATOy E—-F 1t A7 %7
+ =Ty PLIZE ZSORELRLIKTH A, BUTRT LD
1279y ¥—D4HIZIE, FAT (File Allocation Table),
V=174 L7 N)EDLRLT 7 4 VEHSEED S Y, 7
Oy E—IREBLTW A7 7 A VE - B, s +e
BLTHEY, iMBENEOEEOMETH INS, LA T,
IC A& A~ FHH CAEOESHHES % CHEELIE T2
T oy, UL, 7992 AE)IE, BN
Hl#25% 5 728, MF92M1-98DATXX (SRAM+7 5 v &
1) DATYHEAE LT 5
5.3.1 ﬁMM+77771X%UMM%MF%DMXH
RIWAEVI=FD75—<y MHFEE, R8IZT7+—
<y NMEOIRAERRT, SRAM FEISICIE, SHSEIRE ET

**********xw****

sk ok ok ek o ok ok K kK ok ok ok ok

xkkkkkkk Pass k%
-------- s ok 3k ok ok sk ok Ok ok ok sk ko ok ok ok
ok ok ok ok ok ok ok s ok ok ok ok ok %k

« ok ok ok ok sk ok sk ok ok ok ok ok ok k ok

o e skoske sk sk R ok ok ok ok ok ok ok ok

Vee BE (V)
WWWwwWhA b G IO

SN AOODONLAOORONM OO
P N o P i o o N
NN N NN DN NN NN

oAkl adaaKada<<
O A e o s e e e

TI2EARAT Lty (ns)
(b) T K7y kA Z—T T ARSRI(OE)

6. MFI2M1-98DATXX V7 7 AR L(16E Y hT—2/NA, T,=25TC)
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th x£1. AEUH—ROT#—7 v ~x
g PU 15, ©IPL : DOS G T BN TAT T A
ol FAT ] : Z:) ji" RUT 1 A7 IEH/OEHEE AF4TF4 A2 7Y S | FBH(EIDA #3E)
CL=REALTRU] BB erat: 202087 71 LA EDESIC PAT #k 12E 5 b
F—5E B L TENTLBDERTED THERE 0 )
IS AR BB, FAT
e)—hFILINIDARE: 771 )L%, B, FalLs b)Y | 128
B‘:J’g’};B{‘-JL» s AR, 7711 X X y.ﬂ.,r z SIZ(JEIDA ?&47%)
1,231 IPL © initial Program Loader N
7IAFHAX 1tr%
H7. 7OvE—F1RoOD
TA—<w ~N2HD(1.2M /N1 )
( vOR(I5A)
0
W R 2 AT\ T — 8 R R B —H, 77 fheeeeen e
. , . . N (SRAM)
vV aXRNIET T =2 vV 7 MEERADSINE 55555 s
BF— Y %iET A LT, FNFNDXEY DIIEICT L I B
i} I‘%—g-‘ o T =NE ) 5‘(‘3»‘ 21(2) ,_“}l'___r\_j:f.l/.?.r\.{_h ! ! SRAM BT —48i
7 A NVEHSEB R ERITADS, XV a v BB TL T 7 4V F—B48 P Ty ERIPL, FAT
. S ) (BHEZH)) j M=bF1 LI RIOTF2E
HMRISIE SRAM I3V 72805 Th oo e AN HOIGRELTRRTS.
) P — S , | MFI2M1-98DATXX I,
RIZ, 74=<v b, 774 NVEHRTFT— 5 DERIZOWT 2,048(2,029) o E | BTIEE2.042.
iﬁjz\“%o 2,049(2,030) ““““““““ r _A_T “““““ _“J E
2,055(2,036) f == = m == mmm e o= - :
(1) 79922 2AF)E ? M=hFLIRN) Fomnt
2,083(2,044) ==~ m ]
FAT, W—=bF;Fa L2 PJIZ, 7T 932 XEY)DAE T3
i B3 = S \/7 I\
VE=ET7+—<v bL, 774 NVERELAEEEFLF TS5l AT B
=¥ &HERL, 2B, I TIPL OWERERE 722 4095(4.076)

Vi
(2) SRAM &

TA—<v M, 7591 AR EOLAT)ERT
FAT e L, 77— 2SO (ESH) i, SRAM #
DHTI o
(3) SRAM EREHGEIC, 79 v ¥ 2 HEHMEOTFT— ¥

%IBED

77 v a7 7 A VEREET - 5 1L SRAM D7~
FIEM T T 9 2 25D 7 7 A VEBSEROA 72 b
HBHIDI T AYHELHIE L CGERET %,

VDEOEBAET, 75 v axEJICEREBLET ) r—3
3 V7 POFM LATTERIC 2 Y, SRAM FEIIIEHICY
7 A MER - HEITTEEIC R L, Thbh, 7—TafEEr
TOB/ET T v affic7—7aY 7 b, SRAM ERiZFIRY
FMBET 7 AN, EET A NVEOHEMTELDTIHK
DA — N CICEERATTREC 72 Do

B, TMYEa—bAEYIITNA AR B, HE,
BE) YEESETBINL, VI TAEY S — FOHH
PHEITE Z728, DOS 74 =<y NThHIULI v 7 2 H
— NS DS — FLEHTE 5,

5.3.2 73w ¥ a1A%EY+SRAM(MFI2M1-99DATXX)

77 v 2 AEY+SRAM (MF92M 1-99 DATXX) i1, /¢
VIAVHERT LT 7 A VEEEEE 7 5 v ¥ 2 BRICRRIT A
CEDTERVD (FHEZ BEUCERY S 5,), 774V
EHTHIEA Y — RO HE SN W TOFRIEAE 2.
bitk,

Sy ZAXEY SN HE - R - PEL - AL

8. AEUN—RDT4—<v MMFI2M1-98DATXX)

6. & § U

KEEOT T r—23 V7 MIFLTIZ, 4EEREM
DAEBYFEETIIREYSTFTMEND /20, JAE, K&y
DT B,

AEY G- Fid, #EEREROZMUSHEYT A720, 4
b, wrEE - S EATEA TV BARAYITI,

(1) 44k RBEEME (KERES, SHEE KERL,
B EREEFEHOIR

2) &Fa)F4 =kt BYETE

LEPBREINDL EE LIS, H— FREEZYR—- 50—

Fev7 MEBHINTL B

LIS b, AEYS— FHESHOERE WHE (R
Nk, 7460 =555 BEZIT> T IETH %,

2 E XA

(1) GEARBTTERAERS (ICATYD—F FALFF
4> (1991)

(2) AFIEfE, MBS, BTH =S AT) -
F, Z=ZEEERE, 63, No 11, 917~920 (1989)

(3) FARER, INEREE—, ARNIER, EEZEE, &% F
DR IC & — FORS L BRI, 4518 EMEE
T REt VRY 2 — 4, HARSEAERE, 51~58
(1988)
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ISDN A 37 1 —AK—

AT ARRE—
Bk B E® B
wEERET B

1. ¥ 2 & &

HEEDHCOMEY — C ADEHE L - SR biTo L
T, EREEEFHEMZEERES (International Consultative
Committee for Telephone and Telegraph : CCITT) % H.l
2 —E 2#E T 1 7 % VHE (Integrated Services Digital
Network : ISDN) REEE % H g L 7 4REE(LIREIASED H T
&7z, ISDN 33RAE, MHRSETEAMLERREIZA-THD,
FAMEN BT D 19884 (IBFI634E 4 A) » 5 AAREEERS
#RASINS % v bOFEFTH-EATHEL T 5,

éﬂmDNﬁ%@ﬁ?‘ %, K ISDN#EROT 7 r—3

IR L7o—= R 2 7RV 7 by 27 L, Bdsr
ISDN MBI HAF T 5720004 ¥ % 72 —2ZAHDNN—F7 27
BOVT N2 T EWEE LD, BHIZBWTYH, ISDN
4 %7 2—AH LSI % ISDN #8370 ASSP & firiEft
J, LA 1LSI (M65750) & L 4 ¥ 2 LSI (M 65751) DBd
R TERY, 4E, ThHDLSI2 MER HV-CISD
NA Yy T72—AR- FeF3EL0T, EDOAFIZDONT
BB,

2. BA A &

ISDN BE2FOREHeRin i, EERHEME/ LS (International
Organization for Standardization : ISO) @ OSI (Open Sys-
tems Interconnection) 7 L A VY EFIWVIZHER L THB D,
CCITT 2 & » CREBIICEIE L S Twa P, ZoEFY
FRVITRT, BIIBWT, LAY 1~3ERky bT—2712
AP LTERRETH Y, LAY A~ THERET 7Y r—v
3 VIKAT LAERE T H B

ISDN A{ % 7 . — A K — FORFICEL, B1OETV
b LTI, AR OBLT A L RFEE e R L,

LAy 7 cRE
L1ve(FLtET7—3a>E

VAPA R B =
LTv5(tyiazE A

LAY 4N AR—NE) {
PRI ‘ -------
LAYV 2(F—2U2 TR !
L1y 1 (4920

1. ISDN#EaDEERETTIL

DT DA 2 w1,

(1) ISDN A > % 7 = —AKR— FOFREL, HbA—T>7%
T—%F 0 F»ThHEAX 2V I VOUBRL/0 K~ FIZH#E
e 5,

@) 7= ar (LAY 4LE) OfREIZ ST
FEHTHIEREL, ISDN 1 ¥ ¥ 72— K= Filid, 1
SDN JBEIZBIT HHEREF 15T 5. T7abb, 1DV A
Y1~ 3R HEIT 5,

(3) ISDNA ¥ ¥ 72— AR—F&osvareoi 1o
LAY34[) DA% T2—ADT+—<v b%&, CCIT
TEIEDLAY I Ay tE—TU 73—y bED EIZHEILL
THEL, /YAy T r—3 3 YEREESICE
B

(4) ISDN A ¥ ¥ 7 2 — AF— FOBEE— FiE, F—FD
BEEE, N—Fv 27, V7 by o TORS, SHi%EE
BL, mARMEEICEET 5o

3. N—KJT 7R

ISDN A ¥ % 7 = — ZK— KO/ — K7 2 7 ORHER 2

R AOY b /O /NA

1

PR AW
1L ONALF
<M§7P7U02> 27—~ RAM RAM(T—%7)
-9 r-% A
¢ KR—=KARDNIZA & jr N
= A Y Y d
v v 4!
ROM L1+2Lsi "
(7005 4) (MB5751) Boh 0

i

1

L1¥1iLs!
(MB5750)

!

¥
R348 |F

v
iRESi

®2. N\—KOITTHER
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L

=z1. N\—RKUTT7%#xT

CPU M37702E4AFS
(RAM 2K /N4 b AR
(ROM 32K 734 b YD)
RAM 64K /31 + (CPU D RAM %2 <)
28—} RAM | 16K /YA }
ROM 256K /XA b (CPU DM ROM %[ )
ISDN H LSI M65750FP(L A ¥ 1)
M65751FP(L A1 ¥ 2)
HRERD 800mA (typical)
A X 340.5mm X 114.3mm
(AX7$V 3 VHBRL/0OR— K744 X)

2, ETEERVISR T, DTFICERME7 0 » 7 0% R
B
3.1 EEBIL/F70OvYy

LA 1LSI (M65750) 1, /WA T v A% AT
TR ETOES (AMI55) ORZEITETHS, L
2L, ZEKLF 70y 7 Ot LCMEBSORZED
BN, (kRS DO — VT3P T 5305552, EMI (Electro-
magnetic Interference) MWAMEE L 2 b, T D28, H—
TREE LT =TT 7Y —%, EMIARE LTF 2 —
7 aA VERINL7.

ISDN 4 ¥4 7 2 — AR — FIJJEERA T v b o007
IAREATHRC L TE Y, B ORFGE TIEBEL 2\,
L2L, LAY 1 o s L TR~ OBRIRE
SNTVD 0hvy,) ERRIT A0S A7, Heliik
s DC/DC T v N—¥) %272 ISDN £ ¥ ¥ 7 = —
AR=NRUIV 2y bOT7 74— 3 i, Hhifkile:
DHIMEIC & o TR OBRRE L RIS 5 2 £25TE
5o
3.2 #BRAOY FLONR/FT7OYY

kAT y MO SR L/F 70y 7 OELEREL,

(1) #RA Ty IO NRENLIZRT AN/ ==
il
(2) /3T EISDN A ¥ ¥ 72— AK— FEITOT— ¥

EHERE
(3) 2%V & ISDN A ¥ % 7 £ — AR — R CORIEES
DEZ(ERERE

Thbh, NODERETFATT B0, 2070y 7id, K
— FRIFs e S T L CREE L7z,

XY EISDN 4 ¥ ¥ 7 x — AR — FETOF— 7 #5%
DFz, F—-FLEIZ 2K~ RAM %27z, A&, 170
T RFVA, AEYT FLAOHBO::®, BEOL VAT %
fiA7z0 28— F RAM I3 AT YZEMIL, LYRAFIZL/0
ZEM KA v ¥V 7 LT MOHERL /0 R— F & iz
BRET LI, N—RXT7 FL AL, 28— RAM RULY
AFEBIL, N—F7x2THISDN A ¥ ¥ 72— RAFK—F
rOFs 9 TAAL v F)IZH, VI IILTH OISV IR

ISDN A ¥ % 7 x — AR — F - gk - gk - 5% - AF - B3k

- /AR

AX /N2

INAA2R2T1—A

L1473

217 Bch
il

L-1+72

L1

®3. VI hOTTER

®2. VIRIITHEL

¥ AT HALEKS1 B)
NAAL Y HT 2= 18.8
LAY 3 75.9
LAY 2 4.0
LAYl 3.6
Z it 9.5
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