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Abstracts

fAitsubishi Denki Giho: Vol. 66, No. 2, pp. 30~34 (1992)

A 16Mbit DRAM Device

by Kazutami Arimota, Hideto Hidaka, Kazutoshi Hirayama, Wataru Wakamiya
& Masahiko Nozaki

A first-generation 16 Mbit DRAM device has been developed. The chip
size is 130.9mm? and the device incorporates an internal voltage-drop-
ping converter that improves reliability. Double-level aluminum wiring
and high-performance transistors realize an RAS access time of 60ns at
4.5V and 80°C. Soft error problems in the 0.5zm geometry have heen
overcome hy employing buried p+ layers and a tungsten plug process.
Productivity has been improved by the development of suitable test
methods and a redundancy scheme.

Mitsubishi Denki Giho: Vol. 66, No. 2, pp. 2~8 (1992}

The Current State and Trends in Memory and Microcomputer
Technology

by Shoji Hirabayashi

The article discusses the current state and trends in two key semicon-
ductor devices-memory chips and microcomputers-examining both
devices and basic technologies. Market needs and product trends are
identified. This article also provides an overall introduction to the arti-
cles in this issue.

Witsubishi Denki Giho: Vol. 66, No. 2, pp. 3540 (1992}

4Mbit Byte- and Word-Wide DRAM Devices
by Koichi Nagase, Hideki Genjo & Hideharu Toyomoto

The corporation has developed three new memory devices with X §
and X 16 configurations based on its second-generation 4Mbit DRAM.
M5M44800A is a 512k X 8bit configuration, and M5M44260A and
M5M44170A are 256k X 16bit configurations. A byte/word control func-
tion and capability to select a refresh mode have been implemented in
the 16-bit devices. The use of 0.7z m geometry and double-layer Al
metalization, combined with a redesign of some circuit sections, has
vielded low-power devices with stable production characteristics.

Mitsubishi Denki Giho: Vol. 66, No. 2, pp. 914 (1992}

Technologies for 64Mbit DRAM Devices
by Hiroshi Miyamoto, Yeshikazu #orocka, Hideaki Arima & Atsushi Hachisuka

Technologies to implement high-density, high-performance 64 Mbit
DRAM devices have been developed. The storage node has been sand-
wiched between dual cell plates to increase the memory cell capaci-
tance. A merged match-line test architecture has been developed that
reduces the access time while shortening the device testing period by a
factor of 16,000. A cascaded redundancy scheme compatible with the tes-
ting architecture has also been developed. Prototype devices have
demonstrated access times of 45ns.

Mitsubishi Denki Giho: Vol. 66, No. 2, pp. 41~45 (1992}

A 4Mbit CMOS Static RAM Device

by Koreaki Fujita, Kazuhito T

A 512k X 8bit, 4dMbit CMOS SRAM device has been developed using a
0.5um design rule, four polysilicon layers and two Al layers. The stand-
by current has been reduced to less than 1A under a 3V supply by em-
ploying a thin-film transistor load memory cell instead of the conven-
tional high-resistance load type. The active current has also been
reduced to 30mA by dividing the memory cell array into 64 biocks and
applying other power-saving techniques.

i, Kazuyuki Sug a, Koji Fukumoto & Motomu Ukita

Mitsubishi Denki Giho: Vol. 66, No. 2, pp. 15~18 (1992)

16Mbit Flash Memory Device Technology

hy Yasushi Terada, Ratsuo Ajika, Takeshi Nakayama, Shin‘ichi Kabayashi
& Yoshikazu Miyawaki

A 16Mbit flash memory device manufactured by a 0.6zm CMOS process
is described. The memory cell structure is almost identical to that of UV
-EPROM devices. An over-erasing problem that occurs during erasure
when the excessive release of electrons from the floating gate causes the
threshold voltage to go negative has been suppressed. The sequence con-
troller is built-in, so that write and erase processes can be performed
simply by applying the appropriate command input. Onboard rewriting
is also possible. The article reports on this device and also introduces
the device and circuit technologies used in its implementation.

RMitsubishi Denki Giho: Vol. 66, Mo. 2, pp. 46~50 (1992}

An Ultrahigh Speed 256kbit Bi-CMOS SRAM Device
by Toru Shiomi, Shigeki Dhbayashi, Hiroki Honda, Yoshiyuki Ishigaki & Masaya Kabasawa

A 256kbit SRAM device with a 32k X 8bit configuration, TTL-level /O
and an 8ns access time has been developed using a Bi-CMOS process
with a 0.6pm design rule, quintuple polysilicon layers and double Al
layers. The high speed has heen achieved by employing a pinout with
dual centered power pins, a 4.0 X 8.8mm chip size 35% smaller than pre-
vious devices, Bi-CMOS circuits, and optimized process technology.
The active current consumption has been held to approximately 170mA.

Mitsubishi Denki Giho: Vol. 66, No. 2, pp. 20~23 {1992)

A Self-Learning Neural Network Chip
by Yutaka Arima, Mitsuhiro Murasaki, Tsuyashi Yamada & Atsushi Maeda

Anintegrated circuit that implements self~-methodical (self-learning)
functions of neural networks has been developed. The use of a mixed
-signal approach has realized a single synapse circuit on a 70gm square.
This technique has been used to integrate 28,224 synapses and 336 neu-
rons in a single device. The device also incorporates a branch-neuron
-unit architecture that allows several devices to be linked together to
increase the network scale without loss of speed.

Mitsubishi Denki Giho: Vol. 66, No. 2, pp. 5154 {1992}

A Fast Page-Mode 16Mbit Mask ROM Device

by Hiroyasu Makihara, Kenji Koda, Tsuyoshi Toyama & Naoki Yamauchi

A 16Mbit mask ROM device with a 70ns page-mode access has been
developed. The page mode realizes high-speed readout of eight words
or 16 bytes. A latch-type sense amplifier controlled by the address tran-
sition detector (ATD) signal reduces power dissipation while an error
checking and correction (ECC) circuit raises the device yield and reli-
ability.

Mitsubishi Denki Giho: Vol. 66, No. 2, pp. 24~29 (1992)

A Data-Driven Microprocessor for Large-Scale Parallel
Processing

by Shinji Komori, Toshiyuki Tamura, Fumiyasu Asai, Hisakazu Sato & Hidehiro Takata

A S0MFLPS data-driven microprocessor has been developed. The
device consists of 700,000 transistors integrated on a single chip using a
0.8m, double-level metal, double-level polysilicon CMOS process. The
dynamic data-driven architecture is supplemented by vector processing
and multiprocessor parallel-processing support functions that make the
device suitable for large-scale parallel applications.
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Abstracts

Mitsubishi Oenki Giho: Vol. 66, No. 2, pp. 9198 (1992}

38000 Series Single~Chip 8-bit Microcomputers
by Minoru Takeuchi, Minoru Abe, Yoshinori Hayashi, Yoshiyuki Ishimaru & Shuji Takebe

The corporation has developed a new 8-bit microcontroller as a succes-
sor to the MELPS 740 8-bit microcontroller family. The 38000 Series
offers a wide variety of function and memory-size options. A worksta-
tion-based development environment with standardized design meth-
odology and functional block libraries support a rapid MCU design. A
new wafer processing technology makes it possible to implement either
mask ROM or EPROM devices using the same pattern layout. A new
high-performance emulator, the PC4600, bas also been developed.

Ritsubishi Denki Giho: Vol. 66, Mo. 2, pp. 55~60 (1992}
High-Speed, High-Density Memory Module Series
by Tsugio Tabaru, Takakazu Fukumoto & Hideshi Miyatake

Memory modules manufactured using surface-mounted memory
devices offer superior reliability over the COB types. Applications and
demand for them have increased rapidly, and many types of modules
have been developed. The article introduces the concepts of Mitsubishi
Electric’s module product line and recent products. It also describes the
use of data line CAD simulation to boost module performance.

Mitsuhishi Denki Giho: Vol. 66, No. 2, pp. 99~105 {1992}

Trends in Software Technology for Single-Chip
Microcomputers

by Kunihiro Yamada, Takashi Kawarabayashi, Hideo Matsui, Yukio Fujisawa,
Masahiro Asano & Hiroko Tamaki

Singie-chip microprocessors are being used in many fields. Many func-
tions are generally implemented in software to facilitate upgrading and
modifications. Considerations of cost and size have led to the inclusion
of specialized peripheral circuits on chips, bringing about the develop-
ment of integrated single-chip microcomputer products. Specially
structured assemblers and simple real-time monitors have been devel-
oped to handle the more complex software development requirements of
these chips.

Ritsubishi Denki Giho: Vol. 66, No. 2, pp. 6169 {1992)

Gmicro M32-Family Microprocessors and Software
by Kazumi Koyama, Jun'ichi Hinata, Tadashi Sakamoto, Takeshi Arizono & Tatsuya Kamei

The corporation has developed commercial M32-family 32-bit micro-
processors that comply with the TRON architecture, and development
tools and a real-time operating system that take advantage of the micro-
processors’ capabilities. The M32/100 employs a five-stage pipeline, a
prejump mechanism, and improved C compiler to realize 8MIPS perfor-
mance at 20MHz. The article reports on the development of this high-
performance microprocessor and real-time operating system, and intro-
duces the features of the M32 family and its development tools.

PMitsubishi Oenki Giho: Vol. 66, No. 2, pp. 106~110 {1992)

Advanced Technologes for the Capacitor Dielectrics of
High-Density DRAM Devices

by Kiyoteru Kobayashi, Yutaka Nakano, Koji Fukumoto, Yoshio Hayashide
& Tomohito Dkudaira

The article reports on trends in technologies for forming the capacitor
dielectric layer and electrodes for high-density DRAM memory cells.
Current work on Si0,-Si; N, stacked films is focused on the thinning of
the native layer. The fabrication of a rough-textured polysilicon elec-
trode improved strength and has proven to be an effective way to
increase storage capacitance. Ferroelectric films have dielectric con-
stants two to three orders of magnitude higher than SiO,, offering sub-
stantial capacitance improvements for the next generation of DRAM
devices.

Mitsubishi Denki Giho: Vol. 66, No. 2, pp. 7074 {1992}

Page Printer Application of the Gmicro M32/100
Microprocessor

by Maoki Yamauchi, Shin‘ichiro Dhashi, Junko Nakajima, Marihiro Matoha
& Akihiro Matsuyama

Market demand for page printers with better printing quality and faster
character generation is accompanied by pressures for compact dimen-
sions and cost-effective design. The corporation has developed a proto-
type page printer based on the Gumicro M32/100 microprocessor and a
new software package making it possible to exploit the microprocessor’s
variahle-length bit field. The design is suitable for commercial imple-
mentation.

Riitsubishi Denki Giho: Vol. 66, Mo. 2, pp. 111115 {1992)

Photolithography with a Phase-Shifting Mask

by Nobuyuki Yoshioka, Junji Miyazaki, Haruhiko Kusunose, Satoshi Aoyama
& Maaike Op de Beeck

The phase-shift mask technique is an advanced lithographic technique
in which the phase-shifing masks are utilized to improve the resolution
and focus latitude of small resist features. It is a promising method to
achieve the high resolution required to produce 64Mbit and 256Mbit
DRAM devices. The article reports on the corporation’s development
work in this area, including phase-shift masks fabricated using fluoro
-polymer and SiO, films as shifter materials, in-line phase-shift expo-
sure methods for positive resists, and phase-shift exposure methods
with KrF excimer laser light sources.

Ritsubishi Denki Giho: Vol. 66, No. 2, pp. 75~83 (1992)

A 16-Bit Microcomputer for Software-Implemented VCR
Servos

by Kazuo Hayashi, Yukihisa Naoe, Hideharu Takebe, Kunihiro Yamada,
Yoshinori Motoyoshi & Tsugio Suzuki

Mitsubishi Electric has developed a VCR controller chip with a 16-bit
microcomputer. The M37770M4A X X X HP has sufficient processing
capability to implement servo-control functions when using software
and to integrate general-purpose control functions without excessive
loading. A built-in peripheral control track (CTL) amplifier and soft-
ware development tools help to lower development and implementation
costs.

Mitsubishi Denki Giho: Vol. 66, Mo. 2, pp. 116120 (1992}

Reliability Evaluation Technologies for Developing Advanced
LS! Devices

by Jun'ichi Mitsuhashi, Junke Komori & Tatsuya Ishii

Reliability evaluation plays a key role in developing new LSI devices.
High inherent reliability results from use of test element group (TEG)
chips from the first stages of circuit development and thorough reliabil-
ity evaluation during various stages of process development. Im-
plementing such processes requires a variety of TEG patterns, high-sen-
sitivity reliability evaluation technology, and fault analysis technology.
These combined technologies allow the realization of built~in reliability
in advanced LSI devices.

Mitsubishi Denki Giho: Voi. 66, No. 2, pp. 84~90 {1992)

An Intelligent SCSI Protocol Controller
hy Toshihike Hori, Shinji Suda, Hiroshi Kobayashi, Shigeyuki Endo & Kenji Kawashima

The corporation has developed a small computer systems interface
(SCSD controller LSIC based on the MELPS 7700 family of 16-bit mi-
crocontrollers. The microcontroller performs general protocol proces-
sing and makes control decisions while dedicated high-speed circuits
implement specialized SCSI functions. This design achieves flexibility
and high-performance. SCSI is one of the I/0 interface standards for
personal computers and workstations.
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Mitsubishi Denki Giho: Vol. 66, Mo. 2, pp. 121125 (1992}

A 0.5mm-Thick TAB Package and Its Applications

by Yasuhiro Teraoka, Haruo Shimamoto, Toru Tachikawa, Seiji Takemura, Tetsuya Ueda
& Hideya Yagoura

An extremely thin 0.5mm package has been developed by use of tape
automated bonding (TAB) and transfer molding technologies. The
package reliability has been investigated and found to be nearly equal
to current thin small-outline packages (TSOPs). The new package sup-
ports conventional surface-mounting techniques, making it suitable for
implementing thin IC memory cards.

Mitsubishi Denki Giho: Vol. 66, No. 2, pp. 126~130 {1992)

An Integrated Production and Sales Information Network that
Satisifies User Needs

by Haruomi Okuno, Hayao Tsuzuki & Takes Yamamoto

The corporation is setting up an integrated production and sales infor-
mation system as part of a computer integrated manufactuing (CIM)
system for production of embedded microcontrollers and semicustom
ICs. This information system will enable the CIM system to produce
devices on the basis of user’s requested specifications. The article
describes the organization of the information system, from ordering to
delivery. It covers the sales information systems, production control sys-
tem, and distribution system.

Mitsubishi Denki Giho: Vol. 66, No. 2, pp. 131~136 (1992)

Production Systems for Advanced Semiconductor Fabrication
Lines
by Masatoshi Yamazaki, Toshiaki Aoki & Yoichi Mido

Factory automation (FA) technologies have been introduced in the
wafer line at Mitsubishi Electric Saijo Works Building A to support
multivariant, variable-lot production in the corporation’s most
advanced memory device production facility. Information storage and
processing support for the line has been implemented by networks of
FA computers and engineering workstations (EWS), and FA computers
andpersonal computers, enabling more sophisticated data processing
and a unified data-management strategy. The new technology has
brought benefits in terms of production control, quality control, and
facility management as well as enhanced flexibility in terms of products
and materials transport.

vi
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DWTHET b,

2. Nb/T=R74 FaRDEE

2.1 FEATETH

AW Lz 4 MY » b XA b7 — K7 A FDRA
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LR (8Ey ) TEIZY—F%T A F&CAS 2V LIEWT
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D15-D8 *—' ’ L_—-— ’
D7-DO } l J__» ‘
[ | Ll | |
/
/

/

4IN A R - TANABE
BB M/ N

{b) 256K X 16DRAM R

(a) TERAERL
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2CAS 1WEh I N b/ T—= KU —F, A}/ T—F5
A4 MTRE
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TOOWL Oy s D) b, Bl & b—FNT —
J=34F ¥4 3270HET7—)—F 1 M)
fExATvy, WIEHIZ &% A,
(b) =479
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HANA T ABE (Vpp) SFERMBADY ¥ 7T L5 %
Fr =R TR RET & & DI, FOMBERKITH LT
HURETMRAZ EIZLY, B2 MGHREMEEH 572,
2.3.3 JAXE
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HFBEIR A XN T BENEEL 25T bo £2T
TFEHE TYEYH -2 2L ), BEEMEHEOLWT
INA AwFER L7,
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1. /N RO bO—/)LBIEEEHE
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(2) WHREEE FNLDANOERL F v TPRBTHHEL, /
A ZO[Y AR EHR 72,

(3) HHNw 7MY PAFI Low-Vy §4 7D
YURG R L (W7 — & MERIE)

4) WhF—=5D2RA v F v 7 A~ FEM 272,

(5) ZAIBMIC LY, BilFA =57 v ZADHA M- 72,
2.3.4 UJLviaBAROFKE
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el h I BEEL, 1M DRAM s FH—J05121) 7
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TLy a2 FREAREE Lz, ZOBA, TRLAREL
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5127w iatrA )i - fT—A0~AS

H—A0—~AS
1024 ) 7Ly adA 270 FT—A0~A9
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), W7 DMRE/Sy F%& Ve EXIITAYRY 74
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oMSC ! Tyr—AF R—-TVE-FERIT 19 I

5 hE— FOYHEZ

2. ORFEBEMR(RAZ > K/NTE, CMOS LAJILAT)
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X8 xX16 =
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TSOP ( 7 ) ’
. SO 400
256K X16, 77 —A K R=IF—F ] (400)
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49.9pA 51.20A 51.21A
(MOS AJILAV) (Tee 2) . * ® 7,=RT
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JET L BRIz,

YRR - Vol 66 - No. 2 - 1992



AEY
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RERMZ ™

1. 24 %
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D3~ A FI 4L EERILIVEA TV S, MOS 2% 7«
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T, LSITAIDF AT = AE) 2 EIIHWLRD,
LI X S ML DY R & L THRR T 7 & IR 70
ns D128KFEX 8 ¥ v FD1ME » b Mixed CMOS A% 75
1 » 27 RAM (M5M51008P) 'V # BB LL T A7, &5
KgaAb - Bt L L - B e —F — 2 o Tz,
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M5M5408P 13, M5MGSI008P OfkikbetE & LT, Kl

B - AREEEE - IR LTRSS L. Lizdts
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FERE32 ¥ 600 I MR TS 2F » 7 DIP 7% » /7~~‘/“&U‘
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DMOS AFF 4 v 7 RAMICHFELZE y METY F v —
T MNT Y TVATPLEAR N T ANTHRNSEGRIZ0IZT
&7,
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RAM & LCTHHTE B, UL, Fv 7T, FHIL
BRiC7 FL A L& MM L C34ET 5 ATD (Address
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H A4 CHEEERIED S 4 3 v 7 Fr— b RiRT, St
B, 7 FL2AZAb%, ATD B5 %2 TE y MEtEY A
7 TP B T Fy -3, T MRS b E
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3.3 XEURIL
EEETE® T 20X T Y EVOEREMER, LR

Address X X

\ L
]
ATD N
\Q}
[J—
§
WL [ ‘
1 i
operation time
{a} ATD
: .
Address X E ! X

]
;
3
WE \ :
]
,
1]

Do /X

i
bTD f\Jﬂ
A

WL

operation time

() DTD
B 4. WEEHERFOET I TFv—h

LPURA RSLURE
DRSO RTLUR
D

AR

CE-RU)a

CBoRUL U

TAET N

5. M5M5408P M XA EUJL
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AEY

FAN NSRS ET A T IS OEREERE
Hlt, Thbb BHTIHESNE, SHASKEVEY, OF
D RIFAN +T DAY OBEREFEHREN AR E W
3&, LMKEETHETE 5,

M5M5408P T, GND &R 5 ITRT X ) 12 3%
W& bR 2 3y TRELEZOT,
(1) FIAN RS UIAFTDF x FVIEEKE (TE S,
(2) GND #HEHATE - T GND 12 & EA%) 2585

D2 mDOMRETHA L K54 bS5 DN % £
IFBZEPTE, flbr BFTwa,
3.4 T K M@ B
ABATVENERERTL720DICRAT) LI, X2
ZBWTETT Yy 7 T2 24T (128 1)), AFH1281T, &
PIRE7dy 7O BFEESNTEY, AELILOERIL
V—HE =Lt fnR) ) as b o — A0BERICL 5T
T AT TU v 21314 F » TICH/2H16 70 5 2D
BT, AXRTINIEEO 7T v 7 OEED1/0 OIF
BOFZERIRETH 5. NS EHAEDLETHA AR
TRFT A LIZIY, BRYOHEER STV,
36 FAME—~FK

7 A MEERERE O 2D F A hE— Fid, DRAM Tid 1
MEy FOZAHNLHbI TV, h#2Ay T4 5 2
RAM EFEHEMASX 8 ¥y P 2O THEEMIZT 2 MDA
S8 bbb Tz oz, LAL, M5M5408P
TREEASLZ KFEIZb b0, TAMNE—-NEHEALL,
FARNE—FBHZIE, 16709 2 FO0b R AM00+y s
Ya VAL L TENEL, WD FLADTERHIHEIRS h,
ENENUIERS il LEWERTT ) o SAH SN T—%
i3, WoZZATAME-FHOT /52120 hahs, 2
T LD 3P E0OEBRKRICAT Sh, FRELD

BIT BIT

27 22

BIiT

2T = FN—FLI6 H, A o726 "L &)
MERPHIENDEDOT, FNLOHENT & 5TL/01 D
F=F NI T B, 47 FUVAREEEIRZOT, 7A b
BB EE—- ND1 4% 5, 2B, 7 A ME— FEIZ
{2 ATD,/DTD RIFILET SN TE Y, NENIZEEA ST T
1 v 78R LT 5,

4. 70Ot ZXHEM

4.1 AFEULENL

CMOS A% F 4 v 7 RAM D A 1) L)L Z I3 iEHTA R
Rl& CMOS B %, WllTAMTEIX 1) IV EE 6 (a)(C,
CMOS B 1) £ )% (bR,
EHITEMEIA EY VI 16K~ 1 M2 ¥ 54 v 7 RAM
ZAWONTELLDT, ERIIIIUTHLAL S EHR % HiIR
T H7DICEVRIEOA G DS, BIT7ICA8 T
4 v 7 RAM OEREEL, 27 {1 &z 1 pA (V=3
V, B ITTALOAE) L VE ) OMBRER L OBIG
FRT, AMEy PAF T4 » 27 RAMIZBWT, 7512
FED72HORERE, Bt Sy 77 » T Ve, =3 VIIBW
T1pA DTFIZT 700021, AT) VK700 OREER
130.25pA AT & T AUERSH L, —h, LEIIT-5 %
BT A7-OIEEIEERE LT, BB/ — F T —-2%
WD 21372 LOER e MAGT HUEIH B —AKAINTELE
J=FiZBITSY 7 Eiid 1 ~10fA TH Y, ZOfE% 5
fA EARET B EEIEPN0.5 pA OEFMHAREN DL %
0, AEVENEL)OREERY 0.25pA LITF & LiTh
BRoWEREMI T 5, $hbb, AMAYT 497
RAM TIIEHHANT A £ ) LVORAATEEE R = &A%
D5

CMOS B X £ ) 2L DMFE, X EY kL7520 DREE

BIT

7 U v

L2 U

T oP-Well

P-Well N-well P-Well
;
NMOS :NMos PMOS
_________ '}_....._.-_-_...._
NMOS I NMOS | PMOS
! NMOS |
wRAR Pch TFT A2

(a) SEMARETIL

(b) CMOS &)L

6. XTEUT/IEMER-EE

BEEHEAM Y > P CMOS A% 5 4 v 7 RAM - JEH - ¥ - JHEE - /A - 7 H
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PEY)

BL BL - 100
Eoll
107° - J—=K
- L
- WL ]
[ L u
= o
g \O lste=1pA 4102 5
Z 1072 1 o ’c‘
2 e S 1
T F—RDRERHC ) . B
X L I BEEBRLAL ~ 5
X 2Trc | o
—"“““ ! : 15
= ROU—2 Ll 1
107 1
1 i 1

256K M aM
AT 177 RAM JEHIE

7. AT 1V RAM DEBEEAIA N ER
w1 pAICT B XTI ILETV) OEE
BREDER

RIFAROPF v 2V b T > YA O OFF B TRE 5,
R — FiZBsY) — 2 BRIC L B/ — FOBMET %1
I 7-ODEFIE, AWM P Fr AN Ty UAYOON B
TRF D, FD7ze, CMOS B A E ) L IVIMEHEEE M
EF =S B OEEE R LA B BV E WA B, L
L7ads, FERIIRE (D)ITRT LIy I vER Fic 4
BONF ANV RF P25 L 2EOPF ¥ AN FT VIR
T LT w27z, EHERPTAATI A € ) VAT X
EVUNVOPHESKELS 2D, SERERAYT 197 RA
MIZIEHV SN h 572, M5EMB408P TiE, CMOS Ko
CDE) BREEFREFTADIZ, PFrANRY Yoy
M5 2% (Thin Film Transistor (TFT)) %A\,
JEnEHOWTWA,
4.2 FINA RS

M5MB408P X, NI ) 3dg LiusL—F v
A 77 1)V CMOS %, TFT 858 CMOS X&) &I,
4R ) a VERE GRY A PR R &), 2BTL
ISARTIE L TWa, VEBORY A FERIE T D
AZ DT — NEAR, 2BHOAR YA FIZGND ftie LT
Houtwi, 3BHORY Y I VIETFT OF — FEE,
ABHEDE) I TFT DV —AF v 5 KL A
BV e D, 372, 1BHOTIVIEBIZY » M
2IBEBOTIVIEME AL T — FiE LTHWA, R11C
TET AR CMOS A %) £ L% v 72 M5 M 5408 P #%5
oS TN N

M5M 5408 P % BA%ET A - T7 Ut 2 LR E 72 5 DI,
@+ v VAT RN @TFT Bkt @252k
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%£1. M5M5408P (DEFETE#

VAR

7 — b AR
NI &4 3]
FEToEkt

e bR (AE) 2L

7' M (NMOS)

7' — + & (PMOS)

b bR bR

) U T AR GRIE PERE)
=AY

e e
7V X BECAR GRIE B bE)
AW =k — )

TFT (F % # V& F %  IVIF)

4FEN Y3y, 2EBTNVI
wSi, R 1K

7=t =T T LDD
S EL LOCOS

0.5pum

0.8¢m

0.9pm

15nm

0.6/70.6¢m
0.6X0.8pm
1.0X1.0pm
0.970.7pm

1.0X1.0

1.7X0.6 um

TOXTNDH ISV Vi T b,
4.2.1 NI T X AWRBT

kT VAT v VR EIIL, WY 7 h T —
PEHEEELONF Y RISV, PFrRIL
SyYASEL FuSL— By 2V BB LT b, HHS,
TIYA T VRS O v ANV MR EESEI AT
Thh, Loyl — Py o VESEOIRAIIC & » TRIgcek
FETED, 55, NFx R bTrIAFIE5V BhEkE
Dtk v L7 bu IR, 20 3 VEWERFT S SR
Bt x4 — A —NT o DD HEE A L CV1 B,
4.2.2 TFT RS

AT XIS PF v 20 TET OFflE, 27 2o
AW B DR L 7 — YR OEI R E (B
KT+, M5MB408P 128\ T, iR, V,.=3VTNHRAY
YN B F M5M 51008 P A7 0.4 pA 10§ A 72121
TFT @ OFF &% 0.1 pA IZT BVENH B, T2, V-
TIZEBEME — FOBMBET 24D 720 &, Ve =3VIZ
B AEHH L AR EWEEON Y 7 b 5 —Mah L &4
A728, TFT ®ON BIIITE AT REVWI EPET N
%, TFT @ ON &t & OFF &iitld, TFT DV — X F ¥ £
WV RLA rERDR) )Ty EEARRY ) 3 V)
OB E HAFL TV A, MEMB408 P TIHESR S5
ON,/OFF B %ML 3 5 L HIZCVD T\ (H) f& L 72
0nm EDRY ) 3y L TwAE, 3515, 47— M
BEE L THWAE 3B EEARRY) L) o VRSO R
B, TFT OBREL 5 ON BHELHEL, 27—t
BRALIE E L2 Bt A o701, 25nm ED CVD
B A BT S, AE) LIV THCA TFT OEZUFE
X 82T, TFT @ OFF &Eiitid V.= 3 VIFT0.03pA,
ON FEtid 1 nA TTFV 3 ZELREZ MR LT b,
4.2.3 A5 FEOHNL vy THEHT

4R ) 2 U HEE RO MSM5408P TiE, v b
Warsy 7 vROT AR MUK 2 Lk b, 070, it
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~1078¢
i L/W =17.70.6m
L ! tpay  =20nm
—10-® : fox =25nm
N B =

—orel.

RUA 8 (A)

—1072

—107"

8. PFv I TFTDOEREM
(FryRILE/Frv2)IE=17um/06um)

REVONTE ANy FFEIZ L BTV IFHERE T
YE 7 FRADT NI ORIy UHEL, EEEOEVR
BEZrh, MEMBA08P Tlda v v 7 MRINCZY V7 AF
TR LTET A7 FMIISHE L Tv5, TV IE
Mi1fEE, 2BEE LM~ 7L~ g YLD/
DY AT MFED AL-Si-Cu VTV 5,

5. EREM
M5M5408P DIFR%*=FR2IZF LD B,
6. & T U

Mixed CMOS #ffi % VT, 512KX 8 v MEKDA ¥
74 v 27 RAM M5M5408P % BA%E L 720 0.5 um LD
b 70 2 A & PRI & & B L TR b & TR
WARHBEE N » O REEBEER T 5 2 LT E 7,
CMOS A% 5 4 v 7 RAM d WX\ In—7 370 VR
IZZEA LTS, @Rt S oMERIZH: O IEHRLEEE 1
KB LT, A% 54 v 7 RAM I3 2t fboEsk

A€l

£ 2. M5M5408P DR

OB 512K EEX 8 ¥y k
EIREE 5v/3V
VA A N 55ns,/70ns,/100ns,/120ns (5 V)
R E T 30mA(5V, Typ.)

15mA(3V, Typ.)
FFRIFR T 0.4pA(3V, RT)
Iyl — 600 3 JU-32pin-DIP

525 3 JU-32pin-SOP

400 3 JV-32pin-TSOP (1)
Fy THAX 7.83mmX18.0mm
a4 X 3.5¢mX5.3um
FHL Y N—N | 0.5um
BCAR IS 2-Metal, 2-Poly, 2-Polycide
a7 5E 6470y
T ok 20—, 1637 4

BETITHILINEBbNL, TS S 70010,
EIEEHATIE S & L, /38— OBHER M5 VA OF
MR L LV 5 72773 ZAFANIBIT D, 720 Il W IERTEERT
HEREND, 5H MOMB08P T o 73l x b £ 12
KMROBEHFEA Y 7 4 v 7 RAM 2B L TV FETH
B

Z2EXH

(1) RHEEE, ESFHE, MBMA, L FXREL RERSE
© IME» P CMOS A% 7 4 v 7 RAM, Z=ZEERK
# 62, No.6, 541~544 (1988)

(2) Murakami, S., Fujita, K., Ukita, M., Tsutsumi, K.,
Inoue, Y., Sakamoto, O., Ashida, M., Nishimura, Y,
Kohno, Y., Nishimura, T, Anami, K. I A 21-mW
4-Mb CMOS SRAM for Battery Operation, IEEE
Journal of Solid-State Circuits, 26, No. 11, 1563 ~
1570 (1991-11)
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AEY

HBEE2HB6K E v b BICMOS SRAM

BR #r  TiEFEZ
AR HEBIERR:®
AH#EC

1. & 2 & 2

2874 v 27 RAM (SRAM) 134057 0 v 712X 5975
HLBWERIT Y, YA 2V A ART 7225 A LHHho
AFNIINRTHOE VW) RS, I —5 230D
LT LG K DEFHRRICHVONTE /2, FltDfim e LT
&, Ve d S Bk Lz MEROTLHEREA L, dak
T e 2k ER L7 2 L T B, RIEIEEICK
FEROON, WNoT YNy s T v TORRER > T,
=k, BRI i - DF v A AT) LI AL >
AEVER SN, KEREAE I N~ TR ZoEhE
EASROONE L HIZholze HFE, K 2 —-5DHh
5T O0A R EWS T4 v 27 AR LiF b -0
i, KEEODSRAM #F v v P2 AE) L LTHOTY
Bo DL F w92 AFY TR Tl L DA
PHXE, X167 EDHE v FADPFIIEREN TV 5,

0L REROPT, BidX SO ES & L
TT7 7w AR 150s TRKEX 8 ¥y MEKD 256K ¥ v
bCMOSSRAM(M5M5WSBR/L/Fm:%ﬂﬁﬁtbfu\
B, SHIEEIL Lok LT, 256K €y b
SRAM OB L~V TYIRDOTT 7 & AWFH 10 ns DBEZ -
7o, TO AR 8ns D32KEEX 8 ¥y MEMD 256K ¥
v N BICMOS SRAM (M 5M52B88]) %85 L=, AFGT
13, T SRAM DFEET - $hi 7' v AT R BRI
W DWTHIT 4,

2. EEORSWV

Z D SRAM i, M5M5278B Dk =TI
WHEIEL LT, &7 7 2A5 A 4, Aull] @~ PEVeo
- S Agl2 27| WE
D E TR LIS L7, L7 N B
AT, BESIC N o TEF O Aothy g A
A,[5] = 24 A+,
TREL, A 8 A
e ATl S [A0E
(1) ¥y M a2 Bmao
(a) 2KFEX8 Yy MK Agl 2 OGS
A;[10] A 19DQ4
(M5M52B 78) DO‘E 8 E’DO7
(b) 2KEEX 8 Y v M DG, =  |IIDQs
- i . DQ, [ 18D Qs
TaTl &g —E GND[f3] [T DQy
(M5M52B88) M5M52B78P, J
(C) 32Kun>< 9 L’_ . }‘ﬁj——ﬂé 32KX8 10.12,/15ns
(M5M52B79) 1.

46(176) *HeHFHEMERT **LSIFZERT

(a) (b), CVFAN—FR— LRI DELELDHRTIED
A (B3 @) .
(2) 789 =

R1ICE VRLE AR, BROEFRITERE v 4% » 7
%KZﬁ%%?JTWtnyVWEV%%t:mKtb
ETHD, FERERETIR, BECE VI llich B0
ﬁ5>®4>f7&>x#k$<&ofwtoLt#of
A XBERFETN V=Ldi dt (V. AXEE, L:
Aoy VR, di/dt . BRORMZE) LT/ A
ZEIELREL TV, 2D/ 4 ZEFFWZ B0
PERIE di At B/NELT D, DF DESRE T EEIC LT
J1739 7 7 RUOZFOTEOY A Xh/PEL LTz, Ll
B, TI/YAYAL10ns UTHEHT L0, &
RS T A ER A Z LR TER VY, LA T,
BRE DAV 5 VAL R/NELTHIET/AXE
FERz 2L, BEY YDA 505 v A% EB/NT
Bl = RTL—=bDAVE 75 AN/ N2 B
& O
it,%%ﬁ@t@ﬁ%ﬁ%%@b,%%@:~+N7~

WHMIETE D L) IR T 5,
(3) En#T 7 AEEH

WAT 7AW % 8 10,/12/150s & L, 256KE » k
D TTL A1 SRAM THFRYID 8ns ah % FERT 5,

"N

(4) Tat=x
RS VAR d—F/) =
An[d] NG NclO] o 32Vee
A7) A NC[Z] BT]A 4
Avs[E] Ag As[3] 301CS>
Ava[E] A AslE] ., [EBIWE
csE] OE AsolE] S 28 Aa
DQ, [E] cr\g 271D 0g A, 6] =) C7A»
DQ.[T7] g bQy As[T] s Z61A
VelE] o GND anE S B
GNO[s] & Vool asl8] = [AOE
DQsfg = DQs Al 2 ElA,
bo.m o DQs aE U Eacs,
WE{TZ) < As DQ; [ig] 8 Z1DQy
Ag[T3] Ay DQ[i3] o :ZEDOB
As[14] A DQg[4] Elsle
Ao[TE] Ap DQ4[E] (8 DQs
Aq[t8] NC GND[ig] EDO&

M5M52B888J
32KXx8 8.710.712ns

M5M52B79P, J
32KX9 10,71215ns

32K X8,79 BiCMOS TTL SRAM P AlE
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AEY

BAmDT + M)V TS T 4 i, A4
EALA, SRR & BICMOS i %
B LT, 0.6 um #ZEHL— D5 ERY D
N3 2T IV IRGEDTINA AEFERT S,
(5) JTUEAEAL

ARAEY LV BT HITTRAT) LIV
& UTPIRAT E RSO % 8%, 4%
HEDORIGIZ 2 U CRIEREE L, 8D
DA EERS, 20 SRAM Tlit, 77+ 2
7 A LDBNADG RO S 7 245k
HOL7 M) Fy 5 S #4750
T Ao

BT B

3.

3.1 FuTHERK

Z D SRAM D70 v 7 AR 2 12T
AEYENT L—d 256 4T X64 %] (775 2F
AT 44T, FHBI8H) 21 Tay s kL,
X8HI67ay s, X9BEM2 70y s
(X8 D& ZLHKMH) 5H18 71 v 712554
ENTWAD, T SRAM E533587 — Figh
D ERAL, dEal, EEREIMLER
2 THY, Fa— I OVATFI— 5% F 9 Th
SUTENE LT, 70— 7 — FRLORLHE
UL BIIEATZ T B, T/, o M
B, TARRTAN, FlFa—5, a—p
Nr > AT TRy T ETICRB L,
I, TaTN s — YTl
NEHEAE) LT L —5ATLE VT
DRPNDT=D, FIUIELIH DTH 5,
3.2 BRE®RZO7ITS

3ITHEIEHL, GND#Movu7rs %
Yo BUIRT L 5 IZEIEM (Vee, GND)
wERORIEER, A ')V T L/, HhE
B, ADRGEEERICOT, HhEEEH
Wil Yy F (Vee, GND) 239 772
DT L T—DRkT 72, ZAUE 8 2DHJI
v 7 7 HIERHIEEL 7o B LB /4 X
HNEHEPRBEIR AR L 2V L )T A28
Thbhb, X SHHELLLENDL Y » MHTIEEE
DL A HK AW UH) THh b,
3.3 AGINv T 7w

SIHERB S EER L2 ATINy 7 7
Bl AR 3o B (2) 7R L7k Tl
NEB/EHELIEE CMOS A 3%
1E55, Rl (ZofTit A) 27 EN
bo TOLHITHHHIITYA I T DT

HE 256K ¥ v + BiCMOS SRAM

J0y 7ERO

O—AlLte> 727

ANFA—A, FIH A EE

By MEAET, FAKRTAIN

XOBATO Y0 25617 X645

E=hlia7 A5

X9ER T Oy 71

2561T X645
25617 X 6431

O=hllir7 =4

X870 25617 X645l
X877 Ov 1

X87Ow 714 2561F X643

O—pllirra—~
X8JOw 7715 2561T X645

Ey KA, TAARRTAN

74, F)HH AR

O—-AlteAT727

70w U RR A

2. O TR

™
N
N
N
. N
=1 7]
miE N
\\ >§\\\\\'€
N
N
EIJ \
K N
N
N
b &
\\\\\\\\\\\\\\\ \\\\\\\\\\ .

V2 /,\\'//

AR

Voo HHERER
Voo 7L—H

Voo AL TR
D Voo ATHRER

RN Y

AN\

B

-

{a) BERDADINYTT {b)
4. AS/Ny T 7EEE

BRRO7V S

AR

SRR - ORHR - RH - BB - HEE

nzze C GND Tb_ﬁﬁ
GND ilERE A
wmmmmm | GND I HEIRE B

il

g

_I

jlﬁ‘f
>

BINMOS A/NY T 7
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AxY

THELBEAR) VDTN FHL T Y g JIZE - TEREA
A, g LERRITHREESH S, B(b) IR BINMOS
ATy 7 i EEEORERZSEL, romEteRo720
DT, AN 2EH% BiNMOS FJ A /NRICMOS A »/8—
YT T 5 2 LIl d o TBRE e &b otfifE S 2D,
S BIIEH b 728 BINMOS 7'y ¥ 2 ZIVEERIC & - T
T BRI LT A
3.4 HWARZANHE

B5 ISl N T A NERE R TR, I E DI, R
W A RO BAIT di/dt /ST B0
K5 4/ SEE CMOS Xid NMOS HE TR STz,
LArL7Zd5h, T SRAM TIXEBEDA ¥ 57 7 2 AHVUN
SV HPEEL BT di Sdt /NS T ARENR L, L
HSo TR T & I E EAT) B 2 Edl b3 57290108
4HE=5 FFrIRF A, UL TH)EE T ERLT
BIzDIINAR—5 S TR, NMOS, P CHER S
N/-BINMOS BB * VA Z ENTED, T72, L
AL (VOL) O DC A%y 7 {RFEHIC LEE BINMOS [BIR{ i
FHINMOS + 7 v VRS HER S ND, 612, H"H”
ML A v F v rOFRICRD ) A KR D 20 1)
PRIHMERH 71 4 — FAWD & 9 1R s b,
35 T R M &

622D SRAM ICHW2 7 MY v 50 RO

s

I SRTNT YT NTTAR

\
/
e

(¥ ) HIRIEERAS T A — K

e - s N
A s \\\ o HhHE>,

/
\
/ / \
oL FeH \
\
N A

N Za !
I

uL)I \4_ £ =
i A mETIL s

®5. HAKRT/NERE

JxTIL
TREY K~ bk TREY K

6. > NIHETOBE

ExRT, Y7 M) Ty UARIE T O — FEERIZERT t]é:\f ‘czi ]cs] |C4[ ———
BN AL v F2PNEEZ LI EI2ED, ARY Y 2K T f‘é‘ fg %‘
Yy MBERLTHFET AR TH S, 2028, 70775
LNESRIEETNREY y MRERLTH T 7 2 A OREDS
BLEDLRVE V) TOORN B, T AT 48 —%}Z[%F fﬁz@ {%ZH_EF E‘l_x
ns EVHBEESRAM QYT F I ARELTI 7 MY
Ty HEREFALZOEEICZO 2FEEOIFRYEE (o] [o7] 03] =-=--
WL THhb, M7 7 M) Ty VR RT, P40
X 6 Tifi~7z A4 v FIECMOS M TR v g vi—
FCHIL SN A, BlZIE, C2DE vy MEXARTH HHE 7. 2 RMNIAAE AR
HT Ty ZIT—DRTH NI A F—
Thea—ZX{EL &Ky MRT Ly =06um
Lo - Xf2-1 B4 Al BRIS L, =0.7um
BigaZ ek, C2nEy MR . =15nm
LERENTV D2 07 a— 5[ S —06umX10um
BIZCIDOY 5 MREBR SN, J@;@ k// A'ia.ii.ﬁ..._, @ @ .
D3 D73~ FEFIE C4DY 5 b _.\_N%uq é = é — Py
MEBES D, REAE) L% Z P 0 é ] e 7| Y s
BT B72ODTRAT Y V1L A B B s S— o W—C
EJLNT L—2HT LT, K70 %N PN+ v ‘J E = | [ powsi
v 7 TEIZ8F, BET4T, 1447
RESCED, 580 MEIkE i s
NPN Tr NMOS Tr PMOS Tr

CEELTWA, AEELOBELRIT
L—=HE—sxflniRyyar
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AEY

Y1 ADEMTIICE 5T,

4. #EIOEX

B8 120.6 umBiCMOS 7731 AWM % 7R3, T SRAM
FPEID YO VM Loyl —F UA vy VihE,
EEITAMR NMOS A €Y N, SEBREY Y I VERE
(RS A FEEREE L), 287V B TR L T A,
LhasL— Ry 2 )Vid 7 4 — ) FEMUED LA S & i
FEAMIL ST 2 VEENT 5B DT, ~ 27 BHA
B, BF v ANVEEANIZ 6B, VT T it E AL
S B EOREDH B,

INAF—F RSy UAFER—ALILI v ¥DFIEHL
TEEFNFNPIORY) ) o TRET AETEERD S
TNARY 2 3 URETH B0, FEFRFIFFITNS L
TEEMREDO N T Y VAR OND, WNAK=-F T 0T
25 O/ LI v ZH A X3 0.6 um X1.0pm TH Y, MOS
b YA DN~ MRIEL,=0.6 pm, L,=0.7um
THhb, T/, NMOS bJ I A7 i%, 5V BERDIfF v
Fx Ly borpkicEnssy— b4 =37 o 7 LDD Hink %
HHLTWA,

SEORY ) aryONRERTE, 1BHIEMOS 7
YYURYDS— NEM, 2EBRENAR-F FFURY
DN— 25| & H LEMREHEIET, 3BERAT) LD
GND Bt SR =T PI Y PAIDII y
RIS LEM, 4BHEAEYELOIOX
Ay TIVHORHE, SEHIEAE) ILOEKR
P& Ve BLiThH B, 72, 1EADT IS
Bl Yy MR 2EEOT7 VIR O —

IV R T F SV TEYD, 1
fEH, 2EHEb~A 7L —2 a3 VHmEED
7283 T A F VAT E D AL-Si-Cu % iV TW»
Bo SEHRY L I HEE RO Z 0O SRAM
T, v MEI V¥ 7 NROT AN AT
KEL 5720, ERAVONTELZAI Sy S
FIZE BTNV IBMIERECIRT v 7 PR
DTNV IDHINL » PHE BT O kR
b LA, ZHISHILT 5720102,
aVE T MRS YT AT TS IEER L
TETANRY MEISHE L Twah,

FTIZZOSRAM D70t A85 A =5 %

WY, AEYEIVITERDDH D NMOS &
BT, o 7 RN & AEnEL
DIzDIT A A% 4.2umX5.6um &,
0.8pm 7Ot A MD2BEK CMOS SRAM (M5
M5278B) & IRTH60 %G/ L TnAh, &
2Ly, Fo 72K T AT LT L
— IR 30 BIYE L2 B,

5. ESE

32K§EX 8 /9 ¥ 5 b BiICMOS SRAM D F » V' EE %
91T, F v 7 A Xi24.0mm X8.8mm T, LD
0.8pm 70+ 2 MD256K CMOS SRAM (M 5M 5278 B) &
#9135 %/ L, 28 ¥ 300 2 MIBD TS AF v & SOJ,
DIP F. (K32 ¥ > 300 3 MIRD 7S 2 F » & SOJ, DIP (24X
THHTRETH Ao B0 IXERET V=5V, ZRFTOWSN
WILT, TFLAT I AWM (A)=6ns TR LT\ 5,
BVEREIC BT B BEIRE [ccl O A &7 VRERMRAFE 2 Z 11
RS, A 2 VR 10ns, TA MY — > Iv—F, Ve
=5.5V, ZEROSLMTT, Iccl 13168mA THhb, 32 KEE
X8,/9Ey b BICMOS SRAM OWfe—5 %3« 2 1R,

6. & ¥ U

BiCMOS 7% FVv T, 32KFEX 8,/ 9 E v MEKD A
¥5 4527 RAM (M5M52B88] /78P, 1./79P, 1) ¥ B3
L7 0.6 um L-OVOBHME T OV A, T2 7 ¥ &%
7 ¥ UALE & BICMOS FifT & & BME L Tk b & [
IRHEE N 2T B 2 e TET,

TTLA Y T2~ ADAY T 14 v 7 RAM dWvIv L
7'10ns BHRICZEA L7278, MBS ita oMEicfE) o
V¥ o= EOEMR LR LT, AFT 4 v 7 RAMIC

F1. 7ORANIGA—2

32K X879 BiCMOS TTL SRAM

HH M5M52B78, M5M52B88, MS5M52B79
FATE P S5BAERYYY oy 273
- bR WSix HUHA B
AEY NMOS SHEM A (4.2 pmX5.6 um)
NWAR=F T IVRAIHE FTNR)YaY A K—F
77—+ (NMOS) 0.6um
MOS 7 b & (PMOS) 0.7 um
7= ME L 150m
BAhATI v AKX 0.6 umX1.0pm
INA R T | BIRIEIREE (hpe) 100
MW R () 14GHz

BEH256K ¥y b BiCMOS SRAM - 3R - KA - AA - ALE - #HE

®9. FVv/SBE
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BESEM  Vee=5V
HOHIE SR 1.5V
BEES

TRLA

Hh

B10. HEH

170

160

150

140

BRER (mA)

I FYNN USRS T T L

10 100
A2 I (ns)

1000

E11. BREEDT A 7ILEEIKFM

®2. FYTOET

Bk 32KEX8Ey b a—Fs89—E ¥ (M5M52B78)
I2KEXB Y vy bt #/87—» (M5M52B88)
2KFEX 9 » b a—F/37 - (M5M52B79)
VAR S5EARYIYI Y 2B7 A3, 0.6um BiCMOS
AEY £ FRHTA TR NMOS
AFEY LN AL 4.2pmX5.61m(23.52 pm?)
F oo THA X 4. 0mm X8.8mm (35.2mm?)
A LI 5V Hi—
AHH L~ TTL
TRV AT 7t A 8 /10, 12ns (fir:k) (M5M52B88)
10,712,/ 15ns (1K) (M5M52B78, M5M52B79)
Fy Tl b Ty EAEE ]| 810/ 12ns (i K) (MGM52B88)
10712/ 15ns (#°K) (M5M52B78, M5M52B79)
B4 7 VR 8 /10, 12ns (f/]\) (M5M52B88)
10,712,/ 15ns (J& /) (MGM52B78, M5M52B79)
EIRER  ®hEes 175mA (irK)
R e 40mA (k)
W HEMREbOERIIFTEIHmELINEEbNE, = % = v &
MUTHILT B 7201018, BIREEATES £ L), /87 — > o -
HHER T Y 28 Ot vV o 727734 232 BT (1) Ohba, A., Ohbayashi, S., Shiomi, T., Takano, S., Ana-
b, I2@HBE L WHMERPER SN L, 410 M5M52B mi, K., Honda, H., Ishigaki, Y., Hatanaka, M., Nagao, S.,
88].778P, 1/79P, ] T 7247 % & & okt ook Kayano, S. © A 7-ns 1-Mb BiCMOS ECL SRAM
BERXZT 14 v 27 RAM 2B5E L QW FETH 5, with Shift Redundancy, IEEE Journal of Solid -State
Circuits, 26, No.4, 507~512 (1991)
(2) FAME, FRHHE FH B, RRE- 64Ky b

50 (180)

584> CMOS RAM, ZZEFEHEEH, 57, No 12, 870~
873 (1983)
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AEY

— N16ME v ¥ X% ROM

EdCb o
EHBX
s B

1. £ xp Z

~ X 7 ROM (Mask Programmable Read Only Memo-
ry) IR 2 T OF TR b KEREAHEATE Y, EE
BEHAAE)LLT, OABBOTOS I LT PLET
+ AT, EFHROFEE AT, BETEROE
7 AE) G ETRLHEHEN TV S,

INFT, vAY ROM EHiBDERIZ L » TRERILE
o2 MEFEIEL, MoxEY DL pEdtrggtice
EDEBLI TN, WEOTTICHRRROSEILIEY,
SIS Lf:éﬁ‘i@ I6MY v =22 ROM (M 5M 23160-
XX XP) T, ¥ERUREE150ns DEFILEER LTV 5,

L Ladss, 1L0))<—‘E‘} LT, FASE SRR
BOOPERTH B, 22T, BHTIEAE, EHEOF L

13150ns DF FT, WH L8 7 — FiZ70ns &\ EET
T LTRER N =2~ FfFE16ME v bv X2 ROM (M
5M 23168-X X XP, FP) *Bi% L7

AFETIE, 4~ A2 ROM O LM OEFIC RS &
EZONBR—-VE-FFEIEME » w227 ROM OHl

-

anBEE, ERETN, BAEE, ~—YE— FoIcHIlow
TN %o

2. HABE

FRFRIERD LB TH A,

OFEHER  12,007,1527— KX 8VE v b
1,048,576 7 — FX16 ¥y F DY R A%
{ A —[T] 4= Ais
Ay —[2] 4] = Ag
A; _—[z A0 —— Ag
Ag — (4 B9 = Ay
Address | As —[8 38 =— A4y [ Address
inputs | A, —~[8 B7l=— Ay | inputs
[Aa - {7 < - Az
LAz 8 a ~ Ay
iAw -9 % ~— Ays
LA [0 w B3~ A
Chip enable TE —=[i1] > - BYTE BYTE
GND{(OV) @ GND{OV)
Output enable (OE — > =~ Dy A,
| Doy ~=— § 28— D;
!DB - el 28— D
| Dy -~ — Dg
Data Data
i Dg ~—[17] — Dya outf
outputs D, ~ bg— D. utputs
Do = {19 P4~ Dy,
Dy ~— 3 D,
Dy, ~—[27] Voo (5}
(a) OUTLINE 42P4Z(DiP)
* TR ERY

X1

IHE
OV VAME I M5M23160-XX XP ,FP & Hif (B 1)
@5y /r— 142 ¥~ DIP, 44 ¥ SOP
FHIBERMFRIIROL BN TH S,
(1) @ET7EAY AL HKI10ns
(2) R=TVE—F D FKT0ns
3) IHEES * R 550 mW
PR 5.5 mW
F72, R=UE- FIRRO 2FEATEETH 5,
@BYTE="High” D&
PET FLAES (Ao, Ay,
S ET
®BYTE="Low” O¥&

AL B8 FE

MER7 FLAGES (Aq, Ao, Ay, Ap) i2k316Y
’f ]‘l”jl_nll.ml/
3. B EtH W
3.1 YA ROMDFT I AR L
7RA27 ROM DA E )i, BERLIZEL TWA A E

TP A DISEHIEA NAND RIS L % - TH
D, HHTHIOFNERAL TS, K212 NAND 5 x
TUEVERT, TOAFT LMY » bS5 4 ¥ LTS
A2F 0 PR-AEELTIENTE, EERbTTREL Y
T, 18 B HHES R o T B AE ) L VERIE L
CANEL D, v AR OBKAHE <,

NC ]
NGO
Az 3]
A; —[4
Ag —[5
As —[6
Ay —[7
Az —=(8
Az —[9
Ay —[10
p—
CE —[2
GND(0V) 13
OF —[14
Dy =[5
Dy —=—[i6
D; —[i7}
Dy —~—[18]
D, —=—[ig

dIXXX-89LECNSIN

{b) OUTLINE 44P2A-A({SOP)

. ELECE

51(181)




AxY

/-, QTAT (Quick Turn Around Time){tA 3 (H) 2 .- T\(/‘ 2
DY A7 ROM T, 70T LT~ FHEEHRDY 2 —NT 1
T AR EMIZTE RV, L72A5 T, DRAM (Dynamic HeHT A }b$‘\x} E
Random Access Memory) ZTHDH SN TWAEBRIHIC R~ [Maialte |

EBT— N4 BHEOEEILEEL < & A,
LPbD &5 %Ml T, KERLI%ETT 5~ A7 ROM T
&, gAYV DL AR TRIT 728 1 2oEk
LIl v,
3.2 N=UF—F
RIEICli7- K 912, mdER L st vn7zv A7 R
CBWTHR T Aot 27 7a—FE LT, 4
[@l =~ — PR R L7 B3 IIR—TVE—FDF A
EyﬁéﬁToﬂ%?szﬁvArAmTﬁ*ént
N=TORAOFEMILEE T 7t A 150ns ThHiAth S,
%WTFVXEvAmAbszioT¢Aéﬂéﬁbﬁ
7 HHUL 70 ns TNKGEAL T Z LA TH B, T2, N

By hST2
2. NAND BUXE /L

TRLA Ag~Asq X ADDRESS VALID X
0 1 2 3 4 5 6 7
TRLZ Ao A Ao “XIADDRESS vaLIDX] VALID X VALID ) VALID X[ VALID X VALID X[ VALID X[ VALID
1,(AD) L(PA)  1LPAY 1L(PA)  [L(PAY, [L,(PA)  1L(PA)  [L(PA) fon
Py 1,{CE) ~ e B
CE \L ORI .
- <

1:{OE) \\150ns 70ns

OE N\

0 1 2 3 4 5 6 7

F—R I Dp~Dis Qm%ﬂ%;\m DATMDAT% DATA\>><<{ DAT/>>><<{%AT§Z>>—

I !

K

i

3. R=TE~RDETZ2T

T - 3 x a
— b : | |
~|}—sE | | | |
o E AEYLOAEY L AEY ] AEU
' JOv470 T FOvo1 L FOvo2 | FOvI3
A A NEE | | |
Ve | | v 2" i | |
I EoT L X ] % I !
e Sy e 1520 AT T
B i i { !
. = : | 385 > 7 7
. SvF| [s85vF] [s85vF]| [s85vF]
: e R S W
) g AL |
F LEAY> S| BN { !
A [Loro—b gEEE ]| | T—QTD79 |
__________ e P
1 1 !
- AEUEIL L RO-4 FO-4 }——*—I I5—ETEER
AETEI N 741
4. ©RTTOER 5. ECC [OEMDEmR
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AEY

A ME— RTRYET7 KL AEF A~ Iz
T, EET A 1L5HFEHGTOT— 5 H70ns TIE
RFAPT T ENTHETH Bo

iU, =T ORAOFM T EET 7 LR
150ns TEEHHTHICARBIIZ 8 7 — R
F— & ZERHCGH L7 v FITHINAATED,
CDZ vy FLIzTF— 7 2T FLAEF A,
Al AL o TERICTHEALR LT A,
3.3 EHBRENBEL AT
N—TUE— FERERT 5123, JREEREHE
Y Y AT VT ORBEFAN R TH DB, Tiud,
BT & RO T 7 E A T8 T — F
DOT— 5 h—FEI 70, & AROER
WL TR A X, 78 AEHRHSEA~DE

R IRENE DL TH b,

ATt 27 TORBEYRY . HEES
DY\ T oy FRZEREIRS Y FWTBY, ¥
- AF) )V E DRI & B ZERHEIE TR
SRENRESI D70\ A8 ) VR o A F ]
ek LTwd, 72, 1 a5 4 XMy 21
=TI E w5 -EfE % ATD (Address
Transition Detection) &% % Fi\» Tz @ E)E
FTHILHICHIET A LI2L Y, SR
BEIDOX 2T THRER L,

3.4 ECCH

KEEZ AT ROM OFESE Y, BEEHEHEIC
AL, B TIE8ME Y b, 16ME » bwR 7
ROM #%*5 ECC (Error Checking and Correct-
ing) B2 HA LTV 5, B5IC4BIDECC
O A "9 NER3Z E » MICHTL, 6F
v b)) F 4 ¥y baEEL, 27— FEfyOTJOy 7T
F—ETIE%{ToT\Wh, TMECC ML, 6 ¥y b3y
FA4Ey beEG3BEy hOF—FI3F LT, 1Ey D
BOETEATRETH 5,

NR=TE— FEEIZE, 47099y 293 bb 152y b
GHLT—%5 9 F L, "=UkLr 7L TH{ETay
7 EMERFIR LT 5, EIREN 7Ty 7OF—5 1, &
v RO —LEEE, oY Fu—LAF a5 TEEESF 5
EL, L7 -FTEERTRYEIELIT). L7ohs->T, M
BMOKE LS —EIEDOEE, 470y 2 THRALLT
BYF v TH A XDBEREHVTY5 (H6),

4. BRI

R712, R=VE—F 77 ¥R 4 AOBHEE (V)
A E RS BBELRM (V. =5V) ILBIFAR—VE—F
TIRAYA L3 38ns EIFFFITEHTH D, HBIZET 7
Y RY A LOEFREERIE TR, £T 7 AT A L L

E#~—TE— FI6MY vy h~<X 2 ROM » 85 - FM - #hl - ILA

(Veo

L R NN VAV R T RV VAV RV RV RV I

.n00v
L9006V
.800V
L700V
L600V
L500v
LH00V
L300V
.200V
.100v
.noov
.900v
.B0CV
L700V
L600V
.500V
L400y
L300V
.200V
L100v
.008v

6

=3
>
o
<
v

20.00NS

. FySER

40.000HS 60.004S 80.00NS

AR X g b

100.0HS {Ta{Pa))

sk A ok |

SRR T ot T2 Y

[TF

EEET R r ]
AR R R

1

T3

0.0005 20.00HS5 40.00NS 60,00NS 80.00NS 100,085 {TA{PA)}
7. R=DF—=K POV AA1 LADEFBLHREH
150k Vec=4.5V
HA&Ter - 1TTL+100pF
CE 74t AR5 I 1,(CE)
= 100+ TRLA FUEAZT L ta(AD)
<
\(_
&
X
o
N
PN B0 N—TE— R PUCAET L t,(PA)
OE 77t AR1 A t,(OF)
1 ] 1 i H
—25 0 25 50 75 100

RERE T.(C)

8. 7ULARET LADRBEEE KM
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AEY

Vee=5.5V
100 -
M5M23168-XXXP
<
E
by
gg 50
i
&®
=
M5M23160-XXXP
O i i i
1 5 10
TEREEE (MHZ)
X9 . ByERFERERDEERREKEFHE
B
o N7y T 7
Ty FAFE a4
A HoR ROM
MPU
NS
T
ROM
T—3 J

10, N—2F— NftE
16MEY N A ROM DfERH

¥, R=TF—-F TIYRY A LOBREMRIFNEIL 0
X 9 I B e IR ESR OBWER BT 2R, HIFE
£ (V) 5.5V, JEWEEG6.7MHz (3+14 27 )% A L 150ns) 2
BWT, L2=90mA LifEt L7 MSM23160- X X XP {2}k
~NTR2HREITNZ SN TV 5, 72770, ZOBSIEE

TR ETo735E8THY, =T F 772 %1T
S7HEE, FEEMICEER 1.6 MHz (1 2V £ 4 150

ns+70ns X 7 =640ns) L L 72 1), M5M 23160- X X XP

LIRS L AR B
5. N—UE—FNOIEH

E10ic~—F— PFX16ME » b X7 ROM O
BI% R, AR 7 > MO, idEEt L F

54(184)

REY L
e on mETy N B
FOt v TR TR (DRAM)
R (M32,7100)
vl . U U
125
TR |
B Y
‘ ,_ = || ENPHEAsE
|| T |12
| AEY | 72
|
i N—TE— RifE !
L____1BMYATROM !
K11, N"—=TF) 2 2(2H TS ARG
DIz MPU W2 L 5T 87— RGD&GEITT— 4 %70

ns CERT 7 v AD[FETH B,

R IREEROE L WR=T 7)) v ¥ I8 AR—T
E— Fff& <A 2 ROM DIz RE, 7077 42E))
EXFET + ¥ b AFY F[FE—D7 X7 ROM THEAHETH
D, T 7+ PAEYEHE LTS MPU DY~ b
BOHEATTHETH 5,

6. & T U

A@%“LfN~V%—PH§mMEyb717MM
WHENERELHE Y L A7 THEORBMTRICL Y, BET
7Y A5 A 5150ns, R—TYE—F T ZA& A LT7M0ns
TEH LI

A, SR OERICR L THEH ) =T E—FD
Efl, Fomk LT Y BOBR R Mo T FET
Hh,

Z E XK

AR, Wt B BURIEZE, &TIES, FHEK
§ME vy b, 16MY y <27 ROM, =ZEMHIR,
65, No.7, 703~707 (1991)

RER— &TIEFH, TR INLEFIGA
MYy b= 227 ROM, =ZEEEHER, 6
~414  (1987)

Shinoda, T., Ohnishi. Y., Kawamoto, H. : A 1Mb ROM
with On~Chip ECC for Yield Enhancement, ISSCC 83,
158~159  (1983)

(1)

HRE R 4
, No.5, 411

pn

70,
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XEY

gt

HEXRXKX*

SREREATUEY 2 - YU —-X e

1. £ 2 H %

AE) LSI DFRMFEL Sy r — D =LA €V 2
=3, ENOROTEL DAY 5 DIz, [LHIPAZLE
RSN L LB, BGOSR L - NEx B
By& LTH— M7 L—, ASSP(Application Specific standard
Products) &H#lAEd>¥7- AS (Application Specific) X €)
EY 2 =), BHEIEO TSOP (Thin Small Outline Package)
Wy F—=TDA )y FEREPLIZAE)ED 2 — VRN
AR IFEXTYED 2 =N L, SRR~ DRER
PR STV 5,

LT, MHO=— X RWET L, SRS HHD 2
TYEY 2 - VORHS - BEALICHD T & &b, &
AE - EmE SRR BHE L T 5,

AETE, AEVED 2 - MEDER, 2 v bRUHE
ARDFAITZATVS, EHEREEET D7 O DGR S 3 2 L —
> g YHERDBAB BN T 5o

2. AFVUED2~IMEDEZ - AUy b

AEVEY 2—)Vid, AT LSI DFEHEE Sy -
DFASE - Bidb & FRSHOR 7, 84ERTICHES Lash, 4
WML, AN—F—=VERETHERAT L) » TV —=F¥L 7D
AEYED 1 - TH Y, "REEETETY T
A% CTH, AE)OERERE LRI TE L3
e V) RAEE Sy &~ POWFFETH 572

0%, Vi MIEZE LRI - Ry U847
%%, JEDEC (Joint Electronic Device Engineering Councils)
HAE TR AR R & LCES L, Wik Y O/HRT
2RO VIEHEN, BERTAIECEADA Y y OB D
ZENHRE N, FENEIZT -2 A5 —32 3, FAX,
Ty, Fr v LI, FRMRRUSEEHIEHERE
D/NEVEFHERRAN L BIEICTER LT B,

AEYET 2= MEDRA Y » b E LTI,

(1) EFHERDEHR = — XThbE7 AT RO
WREDEENTE DL AT LFENTTE D20, WO
WA LT, LOEHTNETE D,

(2) ZHEBEOAEY LSI % FESTHAE)ED 2 -3,
KX EYTH, RUHEROXE)ED 1 — VORI LA
TE, X E) OMAITEED “Fh/v T > 27 “MHiKEEE)”
ANDIIEDS, LD R L=k b,

&t

AL FH R ERT

(3) WSHMDAR—ADVHIFHTEL720, BTHED
TOTAL DFEEFREHIT L TE 5,

(4) “2EVOIEAOETE" & LCTHE & MEfE RIS 7z
AT 21— VAR E LTIRR 57280, HVEFEN
B, ETHEERO TOTAL OFENENSTE L, T2, 1k
EELDVES R0, AT+ y AWM _ET 5,

(5) = FT7L—RASSPZ#lAEbESL Z LIZLD, &
FHSBOEERELYTE, T TSOP /S r—T %R L
TZAEVET 2= MEICE D, SHICEEEEREX T D0
b, BHEROEINLL L VBRI 5,

3. UHAFUET2~LOBS O ET

LD &9 iy DILH A ERIC I 722 B 1200, B0
RAEYED 2= NOEET vt T R ERITTET,

3.1 ESMEEEEREOXEUEY 20

Vee, GND /A ZRMEFHZ QA b— 27 #WWA B2
WHROB L Sy — U RRET R ERT A L &L HIZ, CAD %o
RS I 2 L— T a VI AMREREEZ &2 LY, Bl
BALRRRTO A B Y BV 2 — L E B LTV 5,

3.2 TOTAL OREREE & HREREE

AEYD 1 HOBRE” LE 2 RANMEERZIT) &
LI, EMREA T FRYICL BUEMEEEEFT, BELW
S TR R BRI D X 5 54 XAy 7 %R L72E &
B TRl R Tk L Qv A,

3.3 ASAFEYEY -

T+ T L—%RASSP LHMlAELEAEYET 21—
RAAT L AFRYEDS 2=V EHGEL, [L#TEOEK
\ZZ722 5,

3.4 EBERBEATUEV 20

TSOP /7%y r — V&R L7- B 2 Fm0 i L < B Y,
EHIEFRERAE)EY 2 —VEREETRL S,

3.5 BBOHHY—-K

SHONEL) — FDSA > 7 v TRFETHIEICLD,
ERBIIED AT EY 2 — VLR TERIC T 5,

BUROSER ) — R LTig,

(1) #A—Fxy T % A7 (SIMM : Single Inline Memory
Module)

Vo MIEEELT, BiRA ) RBIEEE AT L LT
FHTHEMT, FEF—FLWI1 T TH 5D,

(2) >INt 2F4> )= K& A7 (SIP : Single Inline

55(185)




AEY

Package)

7Yy )= FETY Y MRRITHERIIEE L, Simid
ATETIEHAZNT L7AHEY) — R ThY), 7a—-v Ly
TOEATANTTHRT 5, EFHERRTHEASH XA € OH
EBORHTdH 5,

(3) V¥ sr L5444 7 (ZIPZigzag Inline Pack-
age), BAF=Z—F2T7IV A5 >»% 47 (VDIP !
V-Dual Inline Package)

I NA S A Y 47— F (2.54mm ') — R
%1.27Tmm J— FEBBIZ LR — FThY), 75y r
¥4 7100 20 (2.54mm) V) — FIROBAF=— Fa2 7
WA 74 TOHEY) — FTH 5,

(4) FaTWV {54 1= F (DIP:Dual Inline Package),
TTVNF2T7N A >54»1)—F (WDIP ! W-Dual
Inline Package)

600 )V (15.24 mm) DY — FIED, T2 7N 4154
1) — NI PCB (Printed Circuit Board) T 2 s % 923
THEYTNTF LTI A w54 DR — FTh b,

LLEDSER) — F22A2TEY, YRR ITRT,

4. HEBOBNEEHR

SREAAT D RO R 1 ITRT, SFEEETK
AT BER LTS Y, B IE O/ ERIC
NG I
(1) MH2MO8TNA

1M SRAM TSOP /Sy =% 2HO 7)) v MEERICE
WIEFERET L 2L b, 2 RS T600 I L 36 ¥ 2 DIP
KI5 2 212k b, EFRTHD TORKIMALD 16 M
SRAM L5V y HIBRHEOSH HEM v FH L7,

PIEER 2 1R, KM 2 ) O Bt T B,
(2) MH25632N,NZ

1 MEH SRAM 3 L7-8ME v FOKFERAE %
Fi 79« ¥ U REAS TEDEC BIMS I ZHEML L 7255 SRAM

SiP

VDiP

ZIP

DIP

wDIP

EV 2= NThHb, FvviaAT)RENEI Ea—d
DAA v AT HEOfEE L TR,

SIEEE 3T,
(3) MH2M 36 E]

TOLIULILTLILIET

UL

T fl

2.54 | 2.54

AENER | o b TR A AN RS . o " et
. v B A ) — F GEELLER) e Bl EY
() (¥ 1) (ns) (WX HXD) (mm) » e ik
. fnofid
MH2MO8TNA 2M 8 85 53.4%23.0X11.0 | 36¥ > 6003 )L DIP “;;,i 1M SRAM TSOP 161#
=]
MH25632N 97.99%20.2X8.6 | 64 H— Fx v J(IZAL)
S 256 K 32 25 Wi | @7 1M SRAM SOJ 8 1fH
MH25632NZ 92.91%15.5X8.6 | 64¥ ¥ ZIP ) — I
| 4M DRAM SOJ 1618
: 95X 25.4X5, Ky #—Fxy (& i
MH2M36E] 2M 36 70 107.95X25.4X5.08 | 72K > Fxy ¥ (%) [Cafid| M DRAM TSOP 8 ff
MHAM36SA] 4 M 36 60 107.95%25.4%X8.9 | 72K #—Fx o V(XA | T | 4M DRAM TSOP 36{H
MH51216RNA 512K 16 150 65.0X17.54X8.8 | 44 > 6003 )L DIP Wi | 2M EPROM CLCC 4 1#
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A€V

739 7 4 f1M DRAM 81#% SOJ (Small Outline J-lead)
Iy = TMETSOP /Sy r =T A LIZLY, AE
VEY 21— VOB S R RIS L HIEDH 5 25 4 mm |2
L7272M ¥ v F OKEE A E) D JEDEC HIEICHER L 72
IEHEXEYEY 2 -V Th A,

(4) MHAM 36SAJ

4M DRAM 36BHEFLL-EREFTNO4MYE » FOK
BHAEYT, JEDEC HAGICHEI L7245 X £) £ 2 —
VT, SWEER4 TR,

(5) MH51216RNA

53.4+0.2
@ @
ﬁ [5}
EQ S
=

23MAX

2M EPROM 4fE%¥E#L728M~<A2 ROM L ¥V H
WHDHBAEY)EY 2—VThh, 8M A7 ROMDF
Xy 77 TOOL D5 — X227 2 B 720 Wb L7,
AR B ITRT,

Pk, #BAL-HEGRO L1, BRAT ) BOWAT S
CEWE s TEFHEIRC DL LI, BIERY - F'
FLLTWAD, AFNED 1 — VRS EZ 25
HREILERRT DLEMEATHE > T B,

Tz, AEVEV 2 -NVEMEHTAEARELSTIE, FE
THADSEL “FMEEICL B 73y 7 OEREAL” RO

4305

TR T T T e -
© @ [
2.54 ! j
511402 17X2.54=43.18 L\ =
i i
| !
245 mm |
15.25% |
i i
2. 36> SRAM £ 21—/ (MH2M0O8TNA)
9271402 8 EMAX
' L L
<. © L
= +
LQ w3 i
w3z o) ﬁ o) o E o) I
SrrrarmrrTm == o rmens Srmrrenrrerer = S rerrerrreres
|
197402 63602 “ 0501 3 025:+0.1
" A
31X1.27=39.37£0.2 31X1.27=39.3740.2 N 2547
381£0.4 : A : it
B mm
B 3. MH25632NZ &5 SRAM > 21—/
117.08%0.2
7.95+0.2 101.8402 8.9MAX
o == = E =
Sle—¢3.1820.1 g I =
3 E Z| @
o -~ il il = = .|
sl orw <5 & 3 3
14 3 L H >
MR 2
RS I | _ﬁ{[ [””” [””” M2 o ] L 7
R1.57+0.1 _ R1.57:£01 . 1e7+01s
66502 6.35+0.2
109202 j 44.45+02 44,4502
457402 107.950.2 B mm
4 . MH4M36SAJ DRAM £ 21—/l

FHEHEEAEYES )b Y —X - {E - FIT - BR
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AEY

65+0.2
P = &
COw a2 o222 20Z © 2 n = e 8
@il da<de<<ZD oddda>®
[y

254402 ]
58304

7.5MAX

18MAX
N
0.25+0.1-
15,24+ 1”,_‘

1
8.8MAX

{7 - mm

4£05

5. MH512186RNA EPROM €221 —/L

6. AT E 2 —-)ERET /0O~

“BTHIROEHEAL” Oz, VAT LEBRE - AR Y X
FTLiIal— g v OVEEIEE > T,

BHOAET)ET 2 —)Vid, CAD I BfE%ET I 2L —
T3 LY, BRI SN ERTH L L L BT, A
BYEY 12— VOERIR O "SR 2T & 500,
BIBERO M= WOEEY T 2L — 3 Y ETREICT B
DTHbe KiZ, %Y I 2 L— 3 v OFTHREED B4
I Y B,

5. (E¥ERYIAL—~Ialic L BEE

5.1 *EVEYV21—-NEE7O-
WM EDT 1+ 7 9 VEFOEELIIY, 7 bk—7,
WEIE, V) 2 EOE T OESHATEE 25 T b,
BT, ZORRIIHALT B7280, il - SiEiE0 2 €

58(188)

NEY 12— VERENIBWT, BRL A 7 b7 — % 2T,
NG DESI R T E DIEEHEEY I 2 L -8 F W
THAT LTV b, 6 IIHHDOFIH A E)EY 2 — ViR 7
O—%Rd,

OGS I 2 L= IC LD, GEREHMIER TR T
B 5027 o T BRSNS ), SEEERD
AR B OIS & T 5 72s F72, LA T MR
SHEDEEM TS I 2 L— 3 3 » ORGSR
VAT FEENZ7 4 — FXw 2356 EICL Y, &#lhD
i -2 v OXAEVICHFHTAEAT)EY 2 - UEK
FHIIET B 2 EATREE 22 5 77
5.2 {REEEEMRI I 1l — 2% -EBH

FERRIT, (EEIEY 3 2L — 8 27T % R, 4
M, MEEEDAEYEY 20T, FEIKIC ZEFNFE
NOETORIZL, P45 LEER LS DIZDOWTE
HEIT-72

9, PCB DMHC KT ANk FERL, T-XTDIC ZBEFI
R LB A1 o0 TEZTAS (B7),

BoRu D IC LR IC TOREE, F I 4 3Ol
& ORI D IC TOBUEIZ D W T FNF A L7535, W
FAIC AN & AT, RftimD IC, KT A /SO
T2~3ns HIBILL T 5,

KT, BFA43% PCB OHIEERICEEEL, 9T O
FBER LT A (K18,

FORER, FNFNOEERDIC & FF7 AN T
OFHEE, 1ns BEICHIZ SN, )y Fr7bEL LT
b

Biic, [ PCB OWduiBic Ko A N &FEEL, Th
FRAME, 5D IC D7 IVv—T 2R WHNIEE L7E
WZoWTEZS(E9).

COREE S, BRE D IC & Rt T IC DIRMEIX
BEAERELTWER, Tz, UrFr7aizohtn
bo
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AEY

NG DFEMTT— 556, FEOEY - VDEE, FF
ANIEFRITRICERE L, 7 FL ASOBFRULAE ST R
FANPLORBREZ TELLFELT LI LPHITH S
LWz b,

PEDE S, {EHEHY I 2L — s 2 @ATHEAEY
BV 2 - VOUBMEEDTABEICTE A L L BIL, 1—H—
VAT L (ER s EOLRENECAD Y3 ab—Ya

NERFADTIRETH D EE X Do
6. ¢ ¥ U

AENEY 2 - VOEML - St bR, A1RE b
FIZH b FHRIN, SHICKIa Y o — 06ty
ay, T AF—a yip EONEOETAEREAN OGO
BEL DD, FhELFENMEIGIR LTV EEbND,

F1IVP9IVPY
5.5

05/7
div]

00 Y 0
S E—09
FT V5 TVP7
55F

05/
div|

00 50/dv 300
s E—09
7. EHEH
F1:.VP5:VP6
5,3:
X1 X2 )<3{>< X4>< )(5{><
L1 1 1 05/
I I I T
<7 > <3
-0.2 raS!
X i 50.0
s E—09
Hi —MTN‘L 3{>-<}_L ><}.L{><} J_ Fl:g/gij:VP?

“ I 1T I T I|||

)<15 )<16 x17 )<18 , . O%ﬂ

L

T I I 1

~0.2 L r— n ; ;
0.0 5.0/ div 50.0
s E-09

8. Ehehl2

EREEBEAT)EY - VY- - HE BT - ER
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AEY

F1 VP VPl
53l
X5 .
T ver | os/f
div
o T T _
7 X190 : -
J_ L]
= yp2 -
—ook
) : e
Ri 06 55/ dv 360
T s E—09
VSt ) )

‘L F1:VPg VP4
531

00 Eosdv 300
S E—09

9. EHI3

AEYEY 2= VOMAFTEDERE, FHROBFREROL
FRADBEIK ERPHE TR EELLN, HLW D
D, HIMIRRT LB D b

Ty, WHEOLEHRERICI 2 EE DI, B
RN R M L, 2o — s AT )EY - V% B
LTS,

N e Y A AT U
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Gimcro M327 7

A = VAT

IV-RUOJIbIT

URITES I 3
B rafg—**
RAEER

HERE
mIEL

1. £ 25 &

BEF LS A 70701 o BARERNTRFESINT
WAS, BHTIIWE VR, EEE WERTERE
DEAZFEHFIZL D, TRONHARERDRZ Yy b v (71T
oty 2 6™ M2 7 7 3 U —F BT,
%, TRON D F v 77 —FF 7 F ¥ 2 TRON ﬁﬁ@%
#f OS (Operating System) % BBICEITTE S L ) ITIRE
fLshTwb, 72, BEERED T 3 5108 Lkt
DENT —FFT7F ¥ Thh, TNLDT—F727F v DI
REE,LLEHRECT /8 5208 KA, AT LMK
FTYELBFESE Y - VA B L L TWw 5,

ZITH, M327 7 31— LSIHRZ M 32,7100 D35
{LFE - BBy by TERIEGSPHREY -, ITR
ON tH4R) 7V 5 1 4 0S DFFR L S HRDOER AT 5o

2. M327731—

M327 7 3 — BAS BN RS L S hiz 3FED
<A zu7ut v M32,100, 200, 300 & B LSI T
BENb, 612, BIE EAM#fELS LT M 32,7400, 500,
TEFEL TV A, M32,/100 13 EERIEZEM DM E R~ R L,
P SRS EA S HIE AN BRI B L T By

M 32,7200 i3RAEEE A R — ML, MMU 270t v+
BhEdr S %5, EWS BB L TWwb, M 327300134
ERAEEE T R~ ML, 10#ESEHSISELENTHY,
74 ZAWSISELTWA, 113 M32,7100, 200, 300
DIFROFFEETRT,
2.1 M32/7100 D4

M 32,7100 DBA%FE B i1 3AEERHA A 18 A A a] F 5L
PSRRI TICME - A LEDR WA 2 0 Oty ¥
Rt AL e, ASICOCPU T & LTHIATAZET
HB, FFITM32,7100 Dégst v M T, HERFHALGIE
BT B A A —VHBECHFRUERSFIC B I BV F T A ~
R EDERLD70ICE v be v TEEGSDTRLE N
Twh, F72, CPUaT7E LRI TA728, xEYER
Iy bRty A I T - ADYR- MIdh
Ty, BEHLAAHIETIZ NS OB IR LT LD LE
Tid7e{, F72CPU a7HHOEEL/NS L, Al
ST HOTH D,

LTI M 32100 DE#FELFE, v b~y THEGS
DENRI D NTIRAS
(1) =tk

M 32,7100 TldmdfbFEE LTUTOREEZHCTWA,

(a) 256 /54 bR F v v T 2 DPIE

Fz1. M32,7100, 200, 3000D{+#%
M32,100 M32,°200 M32.300
% HE
» MIPS 8.0(20MHz) 9.6(20MHz) 19.9(20MHz)
* Dhrystone,”s 14,100 (20MHz) 16,800 (20MHz) 34,900 (20MHz)
s Whetstone MWIPS 4 (FPU20MHz) 25
B 20MHz 20MHz 20MHz
FIURSE #7340,000Tr #730,000Tr #890,000Tr
MMU L Hh »h
g WEFr T2 1256 b | Fr oAl 1K M | EFFryTal 2K5L b
i (T vFI189 7 7) AF v T F v 9ia 128854 | F=FFx vl 2K)NL b
gy 4
#
A9 72— s L HY »h
AT v % 5B 6 B 7E
AT T 152¥ > QFP,/135¢ > PGA 135¥ > PGA 179¥ > PGA
e BB NI Y » by T -
: o [RARERIR Y R — o 10:EiH S ah
¥ R . ASSP I 7 RABEEE Y b EiEE e
o Py v 7 N 2
A ‘/]‘7/_ « EWS 71’74”WS‘
arvhbo—3 e A=—)XI v

* = EREALFSTRIERT [ LS A%

BT ZEBRYIaVY ISV T MY ITH
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vAr/7uarys¥a—Xx

(b) /84 751 LTk (2
() JEATY v > THIEE Y (7)) 75 v FE, 7Y
1) & — G

HE ST ¥ v ¥ i BEOGEF vy v 2 X EY L LT
DEWEIINZ, 734 754 Y ORNEFATIHEIBY F v »
TITBIIERETE B,

1 M32100 0754 75 4 VB FRT, 5B/
1774 A ERS, IF @F 729 F) A7—T TR
v F LIS TGS F 2 — 108 &AL, D HSF3— )
AT—=VTitasa— K& 71— F¥ 4, 73— Fidt~a
—RET FLy P v ZE— FRREIEIT). AGRTVF
7 FLARHE) AF— Y Tldd~a— FOFERFa— ke F
T Y RT FLARHEOUEANEAT L TiThiLb, F (R
S R729F) AF—TU TR 7 OG5 0FHEE L (R 2
T=) EFANRTVFT 29 F (OF A7 —2) ANEAT LTHT
b b, E(FET) AF—ITE~A 2 OfHicht o T
7 v FOIRE EEROBALEIT, A BT ZALLE
WA RNT N9 7 7IZE&AA, FEEX B ANOEARIERD
WEOFETEIAT L UTb D, SOk, XE) kA RT
VRETBGEGETH 270y 7 TUHELT) TEMNTE S,
BEAT— VIR AT — T &I LTEEL, &
WN2o0y s T—DDMEEETT S, LzA 5T, 20
MHz B ES ORI 13K 10 MIPS & 7% 5,

FATY v v AR, Vv v TS OETR EITRE
TH8 T4 ORNOEAUT L BURE T 247 T 5
TOIRE SN, G457 23— FDODAF—ITY v v 7w
SONHEEIT, Wb R o7, T]21EHATY v v 7
ETOGEERT, T v THHEOBR LW 5720, 12
OGS, FATHEDOE W 7 @il onTHITY v
¥ THEEATS

BAR, BSR i3s3 57-8, DAT— I THIET S
bk LTUEEITH, ACB, SCBIZN—T7HIfIEZ B9 L
L7cimaTdH Y, DT oM IEEVOTHIHET S &F
MLCDAF =TT 7T v F 54T DL 78
G, EAF—JTREHIIHEY v v 7L TELWY —7
ANTRT 5 Be 173 1 BOSIEBEEIC X » THollFill3 %
Fik: @RI T & o7,
Beo A TS 5 208 2 3B
WEALL, %D B, S ORREEC

IR, VEREIAEORIEATK &V,

RTS, EXITD 235383 50T ) ) & — VB %AT
Jo

R21E7 ODRVFT—7F A MIBIFBIATY v v 7HL
BORRERT, FMIIEREE R OGRS RIC L -
TRORSINAM32 /100 DK S 2 b—Y 3 v JOrS
LERVI, Wy v Yadty, AT Y2 v
b DIREETOFHHERTH 5, 5 ~25% (F916.8 %) 125
OMRER ER157,

(2) ¥y b7y TS ORR

RIZM 32,7100 DFETHLE v b7 v TEIEGS DR
BUZOWTHNG,, FFEY » MNIOB ST, By b
DI F R EIGET A7 3 v & LTEAM (F) &
1 (/B) FHFE— b LTw5,

BVMAP @55 ZoDFER Y » b7 4 — )V FRIOHEE
ATIGET, FED YA ¥ RN OFROEHEIS
RPH%B, B 313 BVUMAP @812 & AEnd(bosl 2R,
YFEEHErERADE LSS, BYMAP e AL
Bre OFEATHE RO S (MOV) R L72A & iR
LTI0fEREEERHTd b,

BVMAP 41432 ¥ v bHALTHR DR LA, 1
MO0 E LAEE, SEDOXFY T rEeA%MES, V-2
DE v MDOFHL, T4 AT 42— a DYy MNDE
ML, HEHEOT A AT 42— 3 v ~OERALTH 5,
INBEDRAEYT 7L ADBIIPIEME %175 Z L2k 5T

7—LOo
7D

E
T
S

N—INo
N NES
ELRVERY,
S
i m

IS —
7L L)
[ w—imo | [ w—inim ]

>
o

>
C>

1. M32/100D/81 TS 48K

R2. ET2vTREOGT

3 75 + i & A - 3 FATY v > THLHE
- Yobsay s‘fgb\ > =y o .
e MDY HTHb, kT BAR PRy S
W=7 Mg s T L ADTRLY BSR F T = F DA 2
Ey MIEBFALy b=y Ery ACB S, L, SR ‘ . 7

’ ' . WAZHET B & T o
AR L7 TRON AEHETI SCB_ | WL, MH, AU P s e T 7507
Ak 9 A TR T 1L - B 1 [F10 5 T T
mw@ZﬂffﬁgT%ﬁib % Bee G5 I BT — 7 1)
WCEINAIZD, W TAT FLAE " 7o -
v MIEHTE, 256 =2 PUX1 EXLTD LIRS, RS 90T L— AR | BV T Vs
€y FCHED, 7y THROMAE R
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A0y a—%

(A 270Uy LML B, T L EIT- T
bo) WAy FIRR ARy, 328y FOMEY 6 7
Oy 7 CEITRAFEICLI, AEY /—7T— FD20MH:z
BhEREI 2K 106 Mbps THLEET & 2,

BVSCH 5 idfEEROE vy h 74—V FOHRD 1 X430

AT reBEL TSSO, RI5IdM 32,7100 % CPU
a7 & LCEDIERE R i L7 ASSP R D F » TEET
&5, EEERES LT DMA (Direct Memory Access) I
fo—5, gkisar ba—5, 16¥y b ¥ A<, UART

(Universal Asynchronous Receiver /Transmitter), DRA
DYy FHAETHAT, ATVERDOEETT y JERE MHAYZ7VyYaarybu—3, vx—-harbu—-57%
RS B B4 3EGT— ¥ DITAE - MEICBVSCH dy EERPIEL TV A, BAMFERLEEE 2 &0V R T LD

A EOERERS S LA 0@ bosl R, 17
F{bid MMR (Modified Modified Read) 72Uk HiVs, H£&
&Yy MHIDOZEALE ORI BVSCH av5 % L7, BV
CPY 44 idfi K 160 Mbps THHIC X 2 (20 MHz Bh{ElD) o
ZDEHTEy Moy TEEGRS OSBRI RRIC L7 E
ZERIZY » b7 MERRBOWNEIZL - T1 78y 2T

INEHRIZE LTV A,
2.2 M32/7400 DELE

BRI CIRAN/-M32 7 7 3 —OBMBEIEE LT, L0&
P CEARAE 2 B T D Guo ™A 70 T 0L v FEHTH
AM32,7400, 500 2 UFCCM (Cache Control & Memory) %
DREALSI ¥R LT b, TOETIE M 32,7400 12D\

Yy b7 MeEfTTELIE, KETA 70— KR TEF OB %80T 5, 3 312 M 32,7400 OEBEAE % TR
BHLAZETHS, K
ZDEHIIE Y by TBE S ERT A EIZLD,
TREER e B LA M EHON—- R 2 7 A b2 &%
(EHTE 2,
(3) CPU a7 & LTOFIA A+ =
M 32,7100 3 ASIC BBICEBITA CPU a7 & LTCHAT
YFEEFEOEREE
15000 x
3 o O 1 BVMAP
=® § X 1 MOV
ol 10000 F 9
# a /
] o
b 5000 F %
# ></
16 64 256 512 1024
DHRYT DHRYZ QUICK SIEVE FIB1  FIB2  ACK Fip B
NFN—0 FATZ A EITRE
2. BTV TREBOHR X3 . BYMAP G451k 25 L5
100 PO 100
\ Bt \
| @ BFINS N FIvhing—>
| BEELC Y MIAD N RSl
| F—SfEA N
\ (MMR 2L 2T A b \
2 zes| O wE) g |t S
i R L @ BTST et 659%
7 95% LBy NF—20dE 7
(4] -
= OEHRE Y NOYIE -
N "e | svscH
| 5k
\ | BFINS
| o6 BTST
\ 86  BVSCH
o BFINS Z0ft:
%O)ﬁi], ::::‘:‘:‘:‘:EE-E:‘% BTST
—ARERT SRS —Hms SEEESS

EIfRT— 2 DIERE - HRILE

4. SHEEEHTICIDIFELOSRILS

Guiero M327 7 3ROV 7+ 7 - /hL - B - 1A - HE - et 63(193)



2 AZuaryva—X

% 3. M32, /40008t

¥ OE

e M32,7100, 200, 300, o _LfiHIR

* FPU, MMU M

o A=A — 5 I EHEEGSO 2 aFIEFIET
B M32,72000% 5 1%
ALY 2 32 v b X164
SFANEEL RS 64t 5 b X164
7 FL 2z 4G N1 B
MEHEE MMU 128> ') TLB
FPU IEEE754 H#E 31
*vyvyia W 4 8K/NA LG
F—4% 8K/ k
7 RFLRANZ 2y k
T F N 64 v b
A IS A 28y b
;_.é;z:np 7[]/7%( 17[]‘77
WA T54 ER 6 B
5. M32,/ASSP Fv SBE
1) &
o . Crid Y10
M 32,7400 3 iFE N T EE L = B 2o B s4 =
. . . . a4 R)ﬁ%_ (2nd) J1vF o RO
» b (Floating Point Unit | FPU) Jrvy EB FI-K ok %1% N ;{MZ/I\
%P L7z TRON HA£D 32 ¥ b (st KN4 IV
o » % 7/ %
v frusoty$Thi, Fiit £ J1vF
£ M 32,7100, 200 %300 423t L
TYI7 b7 T7OETHES DL 6. M32,7400D/ 81 51 4Bk
IR Y 72, M 32,7200 9 5 fELL
rToMgetrhs o Tnb, A=A r—35 7—FF7F %
~ ] 0 15 16 31 32 47
THRAL T2 a2 RRHIETL, EW7H-3LHi2uAn‘4‘1\/7U o) 2189 5105 e
v 7 Of FUBEREATCho SOBMREEEEHT 0 s RS i
64 ¥y b DT 57/\19:32&/]\0);1;111/\10)5}%&/\1% - -
v) 1660 B1H%  Bm2mHD
a5, H50—F &5 K  esT K
(2) MiEHERE
M 32,7200, 300 L[EAFICAEYEHELT= v b (Memory (c) 1850 - B2&E
#HHI—K SHO-K

MMU) #HEEL, 4G /51 b OBz
% 4G )5 +OBEEIZT FL AT 5, HE TLB

Management Unit :

(Translation-Look aside Buffer) i34 & 7— 7 I2FNF

64 x> M) #FD, P FPU 1X IEEE 754 [ZH#EHLL, B
HERE LSRR OFBY NEUE 7 — & % ¥R — ¥ 5%, FPU @3
SREBEOM32,/FPU 270t 9 HDH 7ty MItoT
Why ¥ F 9 TDF v v YA AEYHSHEF— 5 HIC
MEIZh B, TNEFNS KA P2+ 5, 7—FFx v
Al3TA PAN-FRTH B, 2, NI UFTYAF v
R~ T B0 LSI # K- FIZFEELHBOR— FF
A MHEG % Do
(3) 4oty

a%—wm Gucro ™A 7 070t v Hid, @5/31 754

Ko TERGAT 2709 7 Ut 1 705 S TURLT

64 (194)

7.

Wh, M32,7400 TlL 6 B4
HAaGs% 170y 7 TET

FA AR EE 6 ITRT

Y

WmHOABF T I— N

N4 TI4 AL,
TEIENWTCEDL, FOLT
o, Bt s LTa—s8

A4y =5 % JAWTEEGHE D 2 455 W —2> OB iR E w5
E—DDEFBYMIUTIERES ST EFIFETTE 5, 4
FiE6 Yy I3y bOHESI— R Fa—F§5H A
ArFa—-yk, BESHI-231 MR ETI— F3AY
TaA— TR T b, mEF 2 —0LERINAHHa
—FDH L, 48y MIDWTR 7 RTINS
TS OREET, 0 2@ SHTHRT v MO FFETiRE
LTWRWIFEIZIES 73 — FA%Thh, PET 5 220

wHTa—
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2?4 2na2ayta—X%

HIERIC & o T2 a5 iFIEAT SN B, IROFERD RV
E(E—rB) 31270y 7 T2ERAWIBEIND Z &I
T he SOIIAND, PO NA & T oDEMREL = v
FEECHHALTA N Y TRETANRT Y FOA MY ¥
% 834 NEATTHERY B SO S LT A BME L CE
MR LA > T 5,

3. Gwmoro M327 7 I U —B&Y —Jb

3.1 HEORSW

M327 7 IV —DL) e~ ( a2y DICATE, ¥
AT LOKXEYY, EfIMEbC L > TV 7 b Y 2 7 DR%E
PR E (BT, w4 v b == XZHNEE 57200
FEHBMOF T T OEMm AR SN T D,

D&Y RERIZI 2R DD, RERNRBRETRED
WAL EHIL, TNEHR DM REEY - VHBERE 2D,

CAZINT S
cc32

M327 7 3 —BA%Y —id, AUAMRGAE Y 2T 20t
FEND LD RS AT LY b ORI,
WAL, BBICT— NS, 75y AT 2 bEERZ Y -V
WREA I T A Z LA B E LTRERIT- 72
3.2 M327 7 IU—REY-ILORE

AR Y AT b % ho & T 5 S5 T80F 2L O REREE
bS50, DT afrRN SRS L TERL,

(1) #shis AT L0 EEHREHN— AFRFERE

V7 by e THERR LD, SEETETOVT MY L
THREIEEILLTWASY, JOEESET TS T LR
D3 — FhlfgEEE L IR L, S0 AT L8 & oA
AYATLDTA ST LRFEYESLLI
(2) FERZ T3y FEEEOY K- b

BEDY AT LBEELEDY, Y3alb—%, TIal—
&, TG TNy HOIFEDT /Ny 7Y — W E R L

A7k 1
SYsROF zt| T2

S1ISUTY
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707 OLAT TR A X AEU T AEY GEAETEES I,
< A7 ROM I, EPROM M/ 7 > % 4 L2 e
L PROM FEOF » T LA T % 4LH ~

THIETHfgE LTWwWh, 2F0, R
OM 70y 7 2 EBHEFTLOALT, £EH

4(224)

5.

T A7 ROM/PROM 7y T DEFAES

YA ROM, EPROM EIBBIREMDART >~
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A0 2/ a—H

38000 2 1) — XIZHZES N 5% { DR
RERIEAIE DR ZETE L TR Y, 21—
— 33T B 77T LRSEREORALATR
SHRETH 57z kD740 1) — XD
I3 2b—% T, %A ROM D MC
UZFDdD% R LMETE 0B AL
WELI 2L —FRRHFALTMCU @
BRI T AES I L T/, =3
2 L=%II7 A7 ROM LoD MCU # v
HFEE, DRioLHice 21— 5 HH
D MCU DFSEI R & Bgs X7 — %4
B LIS RN TH 5 220,
38000 1) — X CIABASERNER O K7 [ _E
MHLNTED, & LABFIHOBIET
Ty 2 ERY, ROLHREATEE %
5,

(1) 2—H—I5T5 7075 LRSS
DA MCU DEGGBHSEA 73 2 = &
<y F LV, ZhdT I 2 L—F O
FEAUZ< A7 ROM D MCU % flWwTh

D, HAEBOBZEAN~ A7 ROM RO
YINEREETF SN D TH A,

(2) A MCU \xh LCBIsE S hed
T OB KM IO, HERer L

1T ZEDMHENICHEETH D, L
> GREICHSEE N MCU O 7T 75 4
PSR S MABRSE S - 4D L
NS EASRVy, THUTHERIREDO LD I 2 L —
FDN—=F 27T NI 2 TOWe DO EMEL T
L1 THh,

38000 2 1) — XTI LAED & ) RS * R A DT
T2 b— YO T —HTL, HT I 2L —% "PC4600 A
T LT B LT,

6.1 MIZIIa2L—%PC4600 Y X T LDER

38000 %) — X Tld, T3 2b—% MCU &IN5 PC
4600 ¥ A 7 LAZEHR S A -0l E SN EHO MCU &
WA L7z, PC4600 2 27 4Tk, MCU O#EREIERIEST B
BT RTINITI 2 L—% MCUIEHINTHEY,
38000 1) — XD 1 70— 72 LT 1 RS s D, E
6 12 PC4600 ¥ A 7 L DRERL AR T o PCA600 ¥ AT LK
DEDOOFG TR S5,

(1) »¥var+f#ly7 727 (RTT74)
(2) T3 21— %4k (PC 4000 E+PC 4600)
(3) L3Ia2l—%MCU

N ET T A L= FAKREIZRS-232C =TT,
IIalb—FAARETI oL —% MCU BHEHI Ay ¥ T
g B

8y b w4 7uaryta—% "380007 1) — X"

P - T

Izal—%MCU

Sty o= K

3]
2]

4

!

5 -

PC46001 2 71 —AT 7l

-

RS-232C1 >R JI—A7T—Tl

PC46007A1{%
PC4000E

Izal—%McU

N=yYFLaAra1—-2

PC46003 AT LMDER,

6.

M7. T332l —3 MCUDHER

6.2 HII1L—4ARDER

ZOHFRITE, KDL e RELRFHEDNSH 5,

(1) T321—%MCU ZZHTHETT, BERTOrS
LB ST OMFEICHLT 2 Z L ASHTHETH %,
(2) < A7 ROM Mt & TEEAFFIEDSHIMEADFER IS8

I3Ial—% MCUDIEEXRTIZRT, TIalb—%
MCU {37%» & — VT A 7 ROM § & Bl UESE - 4%
DA, BT 2 L—33KEDS v ¥ 7 2 — AT
ERHOLI AL FHEHADOLTI v oy DIl T kT
NENTWA,

I3 a2l—% MCUTIPFHICPU @7 NL S, T
YSARURIEES %, Fv 7HhOEHERYHL, 32l
— SRR T AL L, T2, T3 al—Ya il
DL PR T3 2 L—4% MCU HIZEL Y AAH, T3
2 L= RS S DRIEFIC L » T 21 —% MCU %
B A2 RO 2L —FAHRfAKETI 2 L —
& MCU BIDEFH, RIFT I 2 L — & Atk & OBl
BTELIUAY O EFENNTAZET, =3aLb—FK
REGIEY 7 by 2 7 E <A 3 ORFEC X STl 5
ZEMNTE,

At - mE 95 (225)




A0 aya—X

T3 2 b—% MCU DROTODRER - DA I 2
L=y DRI % 05 T b,

(1) 4% 72— AmFOMLE A v F v 7L

TIal=—% MCUD/Ny =T TFTHmFIE, vX 27
ROM MO FEIfEE & H—1lh b, T/, WTOEKL
VA7 ROM W& 1T & A LT U7 O Chn S DFARI C 3
FERTED, FO/-0, <27 ROM IREIEIERE U&M4ETo
TNy o HTEEE T o T,

Fr, T3S KEDS Sy =T Rl T AE T
AT BEELETE, S TWL 0@ E
WEFITH S,

(2) 4> % 72— ADFEHEL,

<A 3 ORFEIAKFT HHODT I 2 L—% MCU |28
FENTBY, T3 2= FRFI )~ X THBICHERT
Ebho FO/0, T3 2l —FBROEN% LML
I3 ab—FREOBFEON EIZBL TS, BELR T
025 ARREBREOBRAT i L o2 & 6N, TUST
LB OB LEBICRE SN T LITL - T, k-

N DT L RRFE ARREE 24T ) S EATTREE R D, $ T,

A0 ET7 2~ ADIERALIZE Y, VT N7 2 TR R- b
EEOEEA —H —PEH~ /a3 HE LTI 2 b -
DOFFCEE LR e h, —E7 077 LARSEEREOFRE
WHENTH 5 BIS, ENOFENHEEA -7 —HKitr s
38000 21 — XIFIEODO LI 2 L— ¥ PRFEEN TV B,
PC4600 3+ A7 Lid, HEI238000 ) XD L HELD
ASSP BBR#4TS MCU T3 2 L—¥ %23GE{k35 2 &iC
EBRD L LR EE T EPT I EATE D,
(1) 2 —ZAOeFE N L CEER 70 7T ARBIREL Y
FIETE 5,
(2) PO LTS 1 41 =270 7T AR

RMTE S,
(3) FTRTOMFETHRGIIC T I 2 L — & O¥REN E 2472
%o

WEED Y ¥ TNF 5 T w4 T AIBSEY A 2 VAL,
R LR TS ORI % PR L 78 G s 2
Lz, RO & R0 70 0T ARFEEREAT
EHENL I EDP BRI - TETnh, £/, Tial—
Y LA EREE L L CETBY, e Lt Es & HE TR
BALLTLEIL IR STETH S, LTI 2L —%
FROBEAIZE Y, ZNSOREDIEE A &% —23 FT
HIENTET,

6.3 RER7O—

X 8 FE%IZ 38000 3 ) — XD 7V — TR ST HHED
HARM TS, A—H %A Fea—H—H1 Filyp
FORLEZADTH B,

(1) FTPR~A o OBSEFIFHAMET -5 51477
VIZBEF SN 7T~y b —F— (A MR R L, A
D, SOBETLI—F—II AT LS, 707540
I—74 7Y i,

(2) RICREEMT A FTIET I 2 L —% MCU %B%T 5%,
TR —F—d 70T ATy ST D T
EWTE B,

(3) KIZEPROM Ri~7 » ¥ A & PROM % %3 % EPR
OM R7 v % A & PROM SRODHR— ML Y, 2—4—
TR W CEHERHLE, /oy b ORIEERED T &
5,

(4) FHWSE T OBEAIZIZY X 2 ROM MOBRZEY S T L, &
HEFELFIETE S,

ZOFHEIET A2 ROM fifi& EPROM MO [RIEERHFERAT &
OHARIZLY, 2—HF—DY AT LBFICIERIZY v F L

Izal—2MCU
(PC460033I%)

O ZR{1E EPROM bk

NADERE f ;
(3800021 —X) ' ; Q224 A PROM bR
; o : O YA ROM kR
! : ! l
IOVIEY S : i
1) HIEUT RO TRE | FIWT ’ :
SIS IN: A Eagat "N : ?
; ¥ CEMESFE ¢ B DEBRE BiE
PIZal-R ) EE WERRE
VYT RIITFINYY
, Es |
fERAR | O YA ROM AR
Eag=p L ' :
STIZ1L—2E% | SO IIaL—7
(7403 1)—2%) - | (ERZER)

ES : Engineering Sample

®8. A—HY—DIATLREES LY N1 AOF v THE

9 (226)
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2 A Zuarya—Xx

LD o T D, M8 TENT0 L) - XTETAY
ROM MROBASEASE T LTV AIZb b b~ — 27
025 ARSERIE IR CE 2\ 0o & KL T 38000 1) —
AL, T3 2l—FREPROM R, 7 %A 4 PROM IR
ML= =AW T BRI A ) — IRt cE B 2k
DB
6.4 PC4600 > R 5 LDHAEE

PC4600 ¥ AF i, Db X ) iBELINIA 5 7
2= ARV L—=FTHY, TNTD3B000 1) —
ATHHATE S, RITRT L)L, HHOERDEE Y b
MCU T3 2 L—=%Ill, 7L — 7 E&Hormes ¥
ALHDYTNI AL L L—A AEYBREETFIN 75
fer b a8E/03h, F Ly VMEIZE B T U ST LD

fiftRE b BN S M7z,
7. BHENRAEZES

DUECEIR U3t IV CRAss &5 38000 &) — X
DI 7N — T 5 L BAREF L LT, M3B17x 7L —
TR RN 5,

7.1 BETF—2OFRAE

K9 (a)~(cHZ FNFNM3BIIX NV —TDLI 2L —%
MCU (M 38177RFS), EPROM M (M38173E6), ¥ A 7
ROM Kt (M 38173M6) DL A 77 b %RT, T DRIEDH
FEFIHFIIROADOMEABLICHFETE T LTED, Ih
LOSEDRETT— ¥ % itH L7z

®M 38002 M 4

F£3. ERIIaL—RE PCAB00T R T LADFEBELLE

H H fiEske (A4t 8) PC46003 AT 4
. C e TRLVAKT =% I 28 (7 FLADA 6 5)
e
T E LR DR SRR U1
7 " s ToEAR FAFH LI —/F4 FTOTFS RTT -
L N — WAL W 1] g S Aad L A =l v
S FRL R, AN YA 7’1\‘1:7;&7; § BUSKE b 1) A OMEEIZ LD AND/OR =7 7 &)
y 1, MAatE I % ANDOR 4f M RAEE4M 3080)
: = TRLARF— 5 H5EW, ToUALME() - K/ 74 M) OBENTHE
APS A7 1 ~255[d 1 ~65,535[] (R4 > b T EATEETHE)
R P RXEY 326 FXBESH AN |36y FX8,19244F 1 7L
L | bL—2EAf ¥ b
I . i e | TV T EA Y LA
5 | At AEE TV FALRERE | S v e R SR i
AP S R AV
RUNIREETOF /8y 7 L WE (LA S BMW, ATVER/KE, Y7L (L L—AEROEMH)
FEE T 52 =L ARE (/b 0 1 ps,/ KD 1h)
BN Loy DR L g (COA S L v TRHID

E9 (a) M38177RFS B9 (b) M38173E6

(Z=a2l—% MCU)

8¥v b wfrauart¥a—4% “380003 1) — X" - ¥ - BT -

(EPROM KR, >3- L PROM AR)

9 (c) M38173M6
(WA ROM FR)

Pz RVt 97 (227)




2 A ruoarya—a

Fa4. HETOyOORAR

M38173RFS M38173E6 M38173M6
ey o TR TTRE TR/ Tl LA Toan il
Cwmmam | O/M3s002Me i i
CLOCK(z 1 » 7384) | O/M38102M5 By Gy
RAM O.,/M38007RSS Eiriet O, M38173E6
ROM,EPROM AEM A/ M38002M4 A /M38173E6
Y2 bs {2 57an) | O/ M3BOOTRSS el AR
SIO(¥ ) 7V 1/0) O/ M38112M4 EY A
ADC O./M38063M6 B4 i
PWM O, M38102M5 [BE [& A
fgiﬁﬁﬁmﬁ) A/ M38112M4 i e
TIMER (% 4 =) A,/ M38102M5 O, M38173RFS [
A= b A,/ M38112M4 O./M38173RFS iy
EERLAT Y b X A /M38173RFS O, M38173RFS

W O100%5H, & TEBELUTHER, X DHRICHS

©M 38007 RSS

©M 38063 M 6

©M 38102M 5

@M 38112M 4

EWRET T v 7 DL ATy NF— 7 OF AT L R
R4, R L -7 a Y 2 I3V AT
7 NOEFIE—E7 < 100 %IEA LTE Y, EARMIZERL
AT b EERICERT 5 AR - bRy 7 7 ELL
Ho7a 7 TRAFOMELIHIRERT AL A 7Y F D%
Bidewv, T2, BO9PSLIIaL—FMCUDLATY
PSEPROM B L A4 77 MIRIERMIZHA STV AT &,
EPROM DL AT M v A7 ROMftE &< A—Td 5%
ZED B,
7.2 B %% E

R 1013 M3817 x 7V — T ORSIZE 2 L 7B £ FFEA
TO%ERx 740 > 1) — X ORIFEE OB BFEOS 6 & ik
L72b D TH A, A7 ROMMDES (Engineering Sam-
ple) 52 T I COMBERBALL DI,/ 2 LIFICHIRT %
ZEDWTETz, DT VOHEOMIZLI 2 b —% MCU,
EPROM Jif, =22 ROM o> 3D MCU #H%T5 2
LT E I DIIBHIRTFHOKNIERYLEFEDHFRETH %,

8. £ & ®

M8 ¥y <A 2> MELPS 740 Dz LD 1) — X,
38000 > V) — X & H7-2BESE L7ze 38000 Y — ZIAHERD
740 1) — A OBIALERHT A, TRAVEERR T 1 T
v TEBE AR VHFRN) I a Y EFRET B V)
— ZDFIEEIIA T o TSRO L2 fiEsk L, &6t
WEEsese EWS 1L, BUE(LREEREOMNA, Rdkme T

98 (228)

AT

74021) =X ~
REHAR)

/

M3817x47 ). —F

L1 M3817Tx T IL—FDAE
A : 7403 —XDAE

1L—% MCU(ES)
ROM fR(ES)

>IM3817xfj/b—-7"‘;
J77«”7 ROM hiz(ES)

m
T

N A7ROM RR(ES)
{ (740 )=2)

RN

i 1 TR X D
FAREBEER (/97— ERET BT RE)

B10. BARICBULALLSR

Ty 25475 O o7 E5IZ, A2 ROM ML
& EPROM RO [ER-R— + 20 HEL T AHM L BI%E L7
T/, BT a L=y HREEA L PC4600 ¥ AT Lzl
L, VU= AOEMEHETE AEELR 7T 7T LS
BHR e het L7,

9. & T U

ARG TR o 7275, <4 3 > BIROBEGE - HEd 4
ROZ LA S RIRICHLE L TR Y, AHEICERL, J&E
JEALEE OHRER L 2 2T A TFETH B £z, AR THN
L7z E 7 MZEN L, Y =XF4 0Ty TORZLT
FICBTNHLA TS, 705 T LESEERICOWTIE PC
4600 > A7 L OBERER LA FH L TE Y, & LICHEHREH
DHFFR—b, YTNT AL LTSS OFR— FEIDWTHIR
FLT5,
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w4 Zuaryta—x&

JoFyT 240 E1—40

CRERE/ 7 b1 T

WEES" R
NEF Fer AEEIA
WABR  EAEF

1. £ 29 %

v 4rzaarya—7 QT w43 E0v9),) 1,
19714EI24 ¥y F MPU (A 2070t v ) hoHHFEL,
ZOHMPUSE Y b, 165 b, 32y b, 64E 5 b
Y MED/NY) T2 g YEMIMERTWE, T2, TV
Ea—8 L LTOUERN-F7 27 ThHhEAE) (ROM,
RAM), AIR—, 4=, A/DEOMNIERESY 1+
y TN S/ MCU (T F v 7 w4703 v a—
&) %, 1974 HERIZL > TAY— ML, BIfE, 4Ky
b, 8¥o b, 169k, 32Ky b & MPU X EKDIER
T LTvh, INOIISRLRERRSETOA s, FA
it BEELE IGDTHHORERS 2 &b b W B R - HESE
BRIV o, YEEARZE TG E LOKELTE,
A AP, EFEEHIL o TUBERT RO T2 72D
i, KO3 APELHNTH A,

—Oud, T FTHMIC L ) AR LT A B ORGT

BFICBWT, v/ IV FORIITIEEIE R Y 7 by
L7 HENRAL I EDTE, FBESIEE L FHIATEET
H5b,

OB, V7MY 2T CHEARRRETE A0, B
DA 3y ORFETEVERIGESTEE TS Ao
ZOR, RO LI LY, <A T OBEREE B
REDST v 7L, F7FELUEEREOIL Y AR DSES, TEHELO
e IAIAEA bl B

PDEDIHZ, —2DN—=F92T7%YV7 by 27 THA
OEEZHTBH 28TV T UL 5T, <A 2 Y DI
Hafre v by o7, BEHEE LS BELHAO—DT
Hhb,

2. TroFvIIAAVICEER

WHIZBWTH, <A I OIGHAERESHEY 7 b7 o
TERFELTED, FOEFEIHAIIDOWTLITIZMA
Ao

144
128 el
64l
VTR DfEH ROM BED&E
321
"
x 161
< a
i 8+
b=
e}
2 L
4
2
2+ s
L ,“
i k1 i L ] i i i i 1 ] 1 1 1 i ] !
79 ‘80 '81 ‘82 ‘83 ‘84 '85 ‘86 ‘87 '88 ‘89 '90 ‘91 '92 '93 '94 95
ZIviR
< 2 2~5 3~6 2~6 1~6 1~8
d
=
# CTV 1 23

F ORI EROUTIOHEANTLEL,
UEIAF198ENDS AU, RIETRIEERICAO>TL S,

1. VIR & TV D# ROM BE & V-1 12 HE ROM BEDRAEDHR

FEEREIL TR =R I oy s sy T b I T

99 (229)




A Zunarya—xR

x & ic %
EEI NV Y . T5=77- TR T35 Tr0 [ oso [oso | FER UEDTTER

% & s s P _ .
fomenl Do b o] TR AT geg T (BIBL o B S el ks | i | - k| x| SO a2 lic

-
9
[+2]

|

O
O

F COvqaar, O FREIC, 24 Bty

2. 71 ACREROBERAE YT RUIC DFEILDEEEE VIR DIFE)

2.1 YA DERELAE
DI FERH

WAE, LA A 3 VRO
FEMEAHEE Ly, ThiE, w12
> OME - HEEILRICE D & 2 AR
THHY, ZO—haid) bosiw4
3 Y OWNEROM (7075 A AEY)
DEERTHD, BAFIE LT, BT

TR EORRER L
(T3>, LSIOBH)

VIR LTV IfEbNI b <A 0D
ROM HEDIEE /R T, 1979 FITH

~1991 4E 12 1ZHEROM 713 10~ 36
FITHR L TWwh, g, DL
BEBERRTEIZLDN%E VTR %41
WEDR 21 TR, BUATORER VT
R & LT, 1979F DT A 2 »Hflibih/z, L% VTR
OB EIC BT A T U ATSEE SR BT 2 ik
0, 1991 £ FTIT2 A T > i LS AEER12~13 BN s
NI il B BEERBINIE, 13 ALDGEERDIZTL T
AT LS % —DAMP GBS N BB L £ 1, ROERE
TIRENE AL D<A T &KL, 2O 13 1C
AT HE) S EAHELHRYBRLTE (K3),
IR OBEREIT L ASEAT L, ZOR~ A T AHEREDST
TENTWLE LY WE—REZ 525, FRIETTE L, et
R A — ) — L FIEARGOC A T E2FLET DL AT 4
ORI E TR, 74 I 0 DA LOFATHRSE LT&7, &
7EF 7 RO LA E 2 D L, 4HRO~ 1 3 L FH

__________________________

100(230)

r
1
1
1
|
! <13
i
i
i
i
i
1

Eda =0 YA

<1321k
(LSIDOY A AADBEBRR)

Y32, LSO

N3 N4

(% A2 OFEREIAAA
HM5h3 : ROM BE,
R— MIIREE, &%
1TEED

bl

3. Y1 AVIERREE YT O ORBEIBXRICHT S =R

BCIDZEFFFITEERI L THD, DL RitR%
BT, w4 BHERK NS PO ROM #NETAE T
WCESTEHY, 4L SME ROM £ 3EmT %,

1979 4ERE D~ A1 T > & 1991 4D b DDYERELL
2R 1VIORY . BT PERE LRI TIRR 159 fE M aERRES T
FLA2Z 800 s, ZOMEEREGEN Hid, CPU, a9 9AT
WEfH, PO ROM 75, fHIERE, <— Mk EHRAeMLD
DT, TNHONT Y APIEHARGO =~ X —FT AL
B, AANMNIT -2 ALEETHL, T/, FFIIAE,
KBS v yeaayy s EHaY a—F) 2HWETH=
— AT,

2.2 TAAVEASS

.-
ZIT
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A Zuarya—x

®1.1979%, 19FOV 1T I OBBEMALL(ZEFRUIHITIRARBROV T A ERALD)

ooms M e
1979,/ 1991 0 Hiffi Lt g fil
19794ERE D~ 4 I > 191K~ A4 a3~
CPU 4¥ 5 b 16 v b 40%
AT 10ps 250ns 40
A ROM 2Ks54 b 32K /34 b 16
v 4= 16¥ v P X 5K 5
TYTNMIL/0 8K v FX2& UART, FIFO 8
PWM 4Ey b X 1R 2
A/D 8 v b X12h 2
: [ 747 8y FX2K
e 1 PR A 8y b X 4ch 2
By A~ 12¥ 5 P X 1A 2
7Ny A b85 -0 24¥ 5 b 10
KT v yauy s F-KEHa Y bO-5) 25
sy 13AF 801090 2 AT A0y, BETRO v 0 2
T 42¥ 128Y » 3
VAL PMOS CMOS (&iH%%) 2
EIFEE 9 ~15v 5V _
v 4 2 ¥ERE | 2 M58846-X X XSP | Z=ZE M37770M4A X X XFP S AL B = 159

HO1979E DT A T L IZHA19914ED b D, 1595 REDITE RS, o, SHfEAREORNTH Y, K&
PR LALLM & X BB D1979DL /1991 DO SHH L/ETH 5, HIMEROERTHEY — Moo H M L7,

(% D BEAMILBEY 10 LTHEEHIEL TV 5,)

KIBHED < A 3 > QI % BRI CF 2 1R T
ZHET A IV DIADERE T EOxR Y, g - T
il S e . VWAL R i B/l AR ¢
iz, RFoHEM O s s 2 L i, v Ao
EEAETREN &) D RR LB DTH B, bHBHA, —D
DI B THIE R AR T 5 Db H 5,

W%, T, BEY) 7 IC KL s TRBEERTWA S
EWE, Fhx 71 0¥ WL L THEAIC % GA, DSP 2
LH>TEDHEZHEZ LATON TV 5, FNHDF—4
WE A7 A 3 2R A & b, BT oML T —
¥ BmN%  RIEIE—R9IITRITEECH b, BIZIE, VTR,
TV TOWMEHEETIZ180Mbps DF— ¥ %, F7/-HIBICH
WTh 1 Mbps 7 — % 2T 5LENH L (T DHE
BT &S, WHEHEDSWETF- 5Dt T5,), L
L, g, HFFEIIBNTEH, L—HFE—2a7) v ¥iIB1T5
T MIA 7% v FALEE (1.6 Mbps) R EFEE 80k
bps) HHEFEA (4 kbps) 72 &3, <4 T > OMEefE LA
RS NAHIEREIC L D, <A I VBT HAERTE S D
DI 5 TET,

I RS 2 R E— 5 DR, T — 581380
~300 kbps T, <A 2 VIZ&AKIHD -0 DEFRK % A
BTAZEIZLY, EFTA IV TITRAL )7, 3
7o, A, T =, RS-y, BETE, w1301
25 4=, A/D, FREEER EO—BM %A IEGED AD
WE SN TV AT THRARMBYF-TE L, v/ a vtk
>Tta, BMETHIELERL TV 5, TOHEETI,
O DMHET - 713, FORTBRINIRA 720 bps L1V,

2.3 REOLrLHYE

RIZwA A DD rb ) F 2RI TIRT, v 132>
HHO»rPbYHELT, TTvA U2 EDTHIEIZ
4= RNy I N—=TEETHDL, LW DIIKEL
FFont, BEOICHBEGLTE, BED T 1 — Ny s
V=T ET RV, KRR MEET - ) EIVRE
B - BRI EDDD, NI ATLAVNES L, w430
4y N, 8Ey MINGEE S NBTIRD S DTH 5,

RIZT 4= FN o 72 DHL LD, FIZROITDOIIGHN
Bo —DHIRICH L, <A 2 U EEREROT— & 4L
HEITH) b D&, LS GA, DSP 2 EHEHIFR T — 74
BT, IRbE< /3T L8 D L oizahi
%,

B, T SAEER YA I ON— &Y T TS
BHDT, YATFLREE LTS avDinfLE LT—F
BELLOEEZLND, THETALDE LT, -
TN IDTINTA T+, 1.6Mbps DF—~4 7
YTy MMLET, 328y bYA aVICE o THRES R
%, T/, BEEOZ Y VHIIR VIR DE—F% V7 M
=R, L7303 Fiilifl £iE, 80~128 kbps D
F— S MBEELEETLEDT, 16Ky b A 3l
WAEOCHARK (3~4 K7 - M 2AESELILICE
S THIBE LTV A,

EEEE W AE—FHH - A2 @=L - TV -
VIRDTF 4T %I F2—=227130.2~80kbps DT — %
WEAWEL 2 B50DT, 8¥y bk, 168y bvAfavi
Hesig NS WEHEIRE (200~500 77— R) UZIHD ¥ 1 =<

DrF T wAruar¥a— S OIGHEEME Y 7 Mo 27 - WH - IEM - 29 - IR - RE - ER 101 (231)




2402y a—X

= BINC T 1~ T DA LD CTORTIT AL NML=TILE)  pooTTm s e 1
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