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Abstracts

Mitsubishi Denki Giho: Vol. 65, No. 12, pp. 280~33 {1991}

Software for the apricot Series

i & Yoshio Sadachi

by Kenji Dtake, Shuji Kimura, Kiyoshi Ishik , Akira Y

The article discusses the capabilities of standard software, such as the
J4.0 version of Japanese MS-DOS, Microsoft Windows 3.0 and OS/2 ver-
sion 1.2, as well as network operating system software, including LAN
Manager and NetWare, that runs on the apricot Series. The article also
compares LAN Manager and NetWare, and the Japanese and English
versions of NetWare.

RMitsubishi Denki Giho: Vol. 65, No. 12, pp. 2~3 {1991}

Personal Computer Trends in Japan

by Maketo Narule

The evolution of microprocessors through 8, 16 and 32-bit architectures
over the last 15 years has brought progress in terms of standard operat-
ing systems, memory addressing capability, multitasking support, and
graphic-user interfaces{(GUI). This environment has served as a plat-
form for word processors, spreadsheets, databases, and other applica-
tions to develop. The future course of personal computer evolution will
be heavily influenced by demands of these primary applications.

Mitsubishi Denki Giho: Vol. 65, Ne. 12, pp. 34~36 (1991)

Communications Software for the apricot Series
by Toru Watanabe

Personal computers in a client-server LAN system function quite differ-
ently from those in stand-alone environments. The communications
software of the apricot Series provides support for client-server require-
ments with terminal emulation allowing a client PC to interact with a
host, and communication support for application programs. The apricot
Series supports Microsoft Windows 3.0 and OS/2 version 1.2, allowing
its communications functions to coexist with other office software sys-
tems.

Mitsubishi Denki Giho: Vol. 68, Mo. 12, pp. 4~10 {1991}

Personal Computer LAN Systems for the 1990s
by Shinji Ishiyama

Personal computer LANs can be implemented simply as a supporting
structure for networked computer operation, or as systems aimed at sat-
isfying specific requirements. The latter implementation requires a net-
work operating system(NQOS) to effectively utilize such shared system
resources as printers and files. The report describes requirements for
NOSs, functions of the NetWare systern, and anticipated trends.

Mitsubishi Denki Giho: Vel. 65, No. 12, pp. 37~40 (1991)

Host-Computer Connectivity of the apricot Series
by Minoru Yoshida, Moriki Yamamoto, Makoto Koide, Manabu Yoshida & Yuichi Kone

Client-server systems are being introduced into the business divisions of
larger companies where connectivity with mainframe hosts is highly
desirable. The host -~ computer link software of the apricot Series client -
server system supports such connectivity through facilities for auto-
matic scheduling and processing of file transfer requests between the
server and the host. The software also implements automatic processes,
such as performing file-format conversion and entering data into a lar-
ger database.

Mitsubishi Denki Giho: Vol. 65, No. 12, pp. 11~13 {1891}

Technological Trends in PC-Based, Client-Server Computing
by Yoshihiko Sawai, Akio Takube, Shin Dosaka, Shin Aoi & Tetsuo Nakakawaji

Although downsizing and open systems are already well established
trends in the United States, the debut in client-server computing —an
important application of these principles— has awaited the 1991 release
of a new network operating system. Further advances in server fun-
ctionality in Japan will lead to wider use of open systems that accom-
modate equipment from multiple vendors, and realization of multiser-
ver systems with separately addressable servers to satisfy specific
requirements.

Riitsubishi Denki Giho: Vol. 65, No. 12, pp. 41~45 (1991)

A Patent-Information Retrieval System Implemented on a
Client-Server Database

by Hiromichi {to, Shuichi Ono, Kamal Sinha & Jun Fujikake

The article reports on an in-house patent-information retrieval system
for a single plant or laboratory, implemented on a client-server net-
work. The system is intended to enable tighter management of data
generated by R&D, and to reduce the cost of exploring such data for
potential patents by allowing all the client computers to reference shar-
ed data resources. The system was developed using third-party
database management software, giving it flexibility and permitting
rapid configuration.

Mitsubishi Denki Giho: Vol. 65, No. 12, pp. 14~17 (1991)

An Overview of the apricot Series
by itaru Takatani, Takao Shindo, Mami Inoue, Yasuhiro Kaito & Takao Romura

apricot Series computers were designed to support client-server comput-
ing environments. The series is based upon “de facto” standard PC
architecture, including implementation functions for security and fauit
~tolerant operations that allow use in a client-server computing envi-
ronment. [t supports nearly all LANs and de facto standard network
operating systems, such as NetWare and LAN Manager, The article
describes the series and its intended market.

Mitsubishi Denki Giho: Vol 65, No. 12, pp. 86~52 (1991)

A Multivendor System for a Bakery

by Motemu Ochi, Mitsue Yasuda, Masaki Masuda, Tadashi Muretani & Yukari Tsuchiyama

The article reports on a personal computer LAN system used by
Kobeya, a large bakery firm, to rationalize production management for
its bread and confectionery. The company conducted extensive in-house
experiments with a variety of hardware and software. Ultimately, the
apricot FT file server, Japanese MS-DOS version 4.0, NetWare version
3.11, and the Btrieve database manager were selected for the system.
Performance of the system was well above expectations.

Mitsubishi Denki Giho: Vol. 65, No. 12, pp. 18~27 {1991}

The Hardware Specifications of the apricot Series
by Shigeyuki Yamaguchi Katsuki Okamura, Hiroto Sato & Tomoaki Makino

apricot Series computers offer an open system for client-server comput-
ing environments that comply with the personal computer Open Archi-
tecture Developers’ Group (OADG) specifications to realize compatibil-
ity with the IBM PS/2 and PC/AT. The series consists of four computer
types and nine models, including a high-performance dedicated FT
server that is expandable and highiy reliable, two types of high- perfor-
mance client workstations, and compact client LAN terminals.
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Abstracts

Mitsubishi Denki Giho: Vol. 65, Mo. 12, pp. 7680 (1991)

High-Speed,i6-Bit One-Chip Microprocessors with On-Chip
EPROM

by Hirohiko Inoue, Sakae Ito, Kazuaki Miyata, Kosei Higuchi & Takehiko Matsunaga

To implement sophisticated functions for current electronic office
equipment requires microprocessors with sufficient speed and a large
enough memory address space to rapidly process vast amounts of data.
The corporation has developed the M37702E4BFP, a 26MHz, 16-bit mi-
croprocessor with EPROM memory, to complement similar micro-
processors already available with mask ROM. The EPROM of the new
device has electrical and operating characteristics identical to those of
the mask ROM of the existing products, making the new microproces-
sors suitable for prototyping or small-lot production.

Mitsubishi Denki Giho: Vol. 65, No. 12, pp. 53~56 {1991)

An Integrated information System
by Tadahiko Shindo & itsunde Fukui

Businesses have tended to employ mainframes and minicomputers to
meet routine data-processing requirements, and personal computers for
variable general-purpose tasks. Recently there has been interest in com-
bining these two services. The corporation is offering one approach to
this, an integrated office-computer system employing the apricot FT 486
server. The article gives examples of systems being developed, and dis-
cusses the configuration and functionality of integrated office systems.

Mitsubishi Denki Giha: Vol. 65, Ne. 12, pp. 81—87 {1931)

The MB4500FP/AFP LCD Controller for Personal Computers

by Kingo Wakimoto, Ryuichi Sakano, Takeshi Yamauchi, Yoshinori Mizugai
& Akihiko Ishimoto

The corporation has developed the M64500FP LCD controller, which
incorporates a power-saving function for notebook-size personal com-
puters. Four power~saving modes and an automatic power-saving func-
tion reduce the power dissipation of the display systenmi. The controller
includes on~chip RAM that supports 16 gray levels, yvielding natural
halftone reproduction on monochrome LCD panels and 4,096 colors on
thin-film-transistor color LCD panels. (The M64500AFP is currently
under development.)

Mitsubishi Denki Giha: Vol. 65, No. 12, pp. 57~G64 (1991)

New MELSEP 500 Plus Series Digital Controllers for Thermal
Power Plants

by Yuji Kokubo, Masanobu Tamura, Kaoru Sadahiro, Yoshihiro Hirai & Koichi Adachi

The corporation has developed MELSEP 500 Plus Series high-~perfor-
mance, digital controllers that offer more sophisticated control func-
tions over those currently in use. The series employs the 32-bit 80486 mi-
croprocessor, low-power design and bigh-density mounting to realize
outstanding computational performance within a compact form factor.
Operation and maintenance are also greatly simplified over previous
equipment.The article reports on the basic development objectives,
describes the overall system configuration, and gives specific details of
its computational performance and the operation of the system’s unique
interiock function.

Mitsubishi Denki Giho: Voi. 65, No. 12, pp. B2~94 {1991}

Semiconductors for Cordless Telephones
by Tadanobu Sato

The corporation has developed and is marketing semiconductor devices
that implement all the major functions required by cordless telephones.
The PLL IC employs a Bi-CMOS process for low-power consumption.
The scramhler IC has a high~harmonic filter on-chip that realizes high-
quality voice reproduction. The signal switching and mixing IC has
internal mixing resistors and a serial controller interface that support
multiple voice signals. A wide line of high-speed, low-power 8-bit mi-
croprocessors suitable for controlliing cordless phones has also been
developed.

Mitsubishi Denki Giho: Vol. 65, Ne. 12, pp. 65~68 (1931)

An Uninterruptible Power-Supply Device Using a Flywhee!
Energy Storage Unit

by Akinori Nishihire & Kazuo Ishikawa

The corporation has developed an uninterruptible power-supply device
that uses a flywheel for energy storage as an alternative to conventional
battery units. The flywheel is enclosed in a vacuum, realizing a long ser-
vice life and low power loss, and is supported by a pivot below and a
touch-down bearing from above. Spinning at 15,000rpm, the flywheel
stores enough energy to function as an auxiliary power source for a
5kV A machine for one minute. The use of modern power semiconduc-
tors gives the system high performance, compact dimensions and light
weight,

Mitsubishi Denki Giho: Vol, 65, No. 12, pp. 95~99 (1991}

An In-Phase and Linear Phase Loudspeaker System with
Digital Signal Processing Circuitry

by Nohoru Kyona, Yoshiharu Osuga & Seiji Himori

The corporation has developed a two-way loudspeaker system with lin-
ear-phase and in-phase properties, and steep crossover attenuation. It
consists of digital signal processor, amplifier and speaker sections. The
digital signal processor section employs FIR-type inverse filters to
equalize the sound-pressure response of the speaker system. This flat-
tens the response curve to within 1dB at frequencies above 100Hz.

Ritsubishi Denki Giho: Vol, 65, No. 12, pp. 69~75 (1991)

The RV-Ki0 Workpiece Loading and Unloading Robot for
Machine Tools

by Hiroshi Hirano, Masami K a, Muneaki Shimada, Mineo Higuchi

& Hisayoshi Sekiguchi

The RV-K10 workpiece loading and unloading robot has been devel-
oped for use with machine tools. The parallelogram links used by this
robot realize a simple, lightweight body and allow the robot to operate
rapidly, mounting a workpiece in approximately 3s. A linear induction
motor in the robot’s mobile base {the world’s first such tractor unit)
eliminates reduction gears, achieving high-speed travel (3m/s) and
maintenance-free operation.
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2 ROM WL-EPROM D~ 2 7 HRILIC & 57731 ZABA%
IR MG IR L7z,

X4.0 um (BB L7 TH B, TUE AT, v A0
ROM Mt & DFER—M D2 ALy -7 bEL, =2

F2IIAERRA L7 U= VORBEE YT, 77,
3124%, 1.0 pm J—JL EPROM Pk CMOS 7'+ 27

. M37702E4BFP (14EE
=1 DHEERIE MY, RIEFEETOS Y MST A7 5FT, UT

_ f _ i\ 1 % i 2, TO7Ov AR FIRND,
W H & A % AT B | 160ns (Xiy==25MHz) oS 1 ‘/‘97\ , 0)}{?%1)&“@?5”:
AE ROM 32K /54 D s
" R RAM 2K /54 b 7o, WERORa DTy F-LsTaT M V%
At ];g’ ];i’ ];2 68 5 F(BE v hX8+4E BIRd{td a2 L2k, U FANV—IZ L BMEET O
B s , N s kX 1) Bril = L7,

TAO, TAL TAZ | (or 1o e (Z)W TJVSEEf?@%fgﬁ'@HK
g 4= | TA3, TA4 BAMEICPES 7V SRR EORE, $abb, Lo o

TBO, TBI, TB2 | 16E » } X 3 7 A TV 2 YK DR OIS & OB Rt
YU T v 1/ 0| GERMESUERME) X 2 BELT, ZOTHLATH,
;,: /D %O B 8Ey FX1(8FviN) (a) BCHPELOZHE (A1-Si—Al-Si-Cu)
o = 120,
#l . ; : % Zfﬂ:u;;:; PR 216, HIAAK L AL T v N}z{y»@mﬁ
20 ) 7 R B | 7 S o SRR ) el R ER o
ARSALLL L) (3) FrAMOML
A | A DB | 5V TUE— MEERIRA LTV 5 EPROM T, KM
BRI FEDREL 2D TN IWHME LAY ETER (2 v b
A® U dE R |16MNA b F T —VFBIENEEL 2B E, RURHROTL S b O <
B fE A PR K| —20~+85C A7V =2 8 v g EOREAYE EDREDFEA % RIKIE CL
% 7 7 & cMsSEEELIS T TS L, FREMFEAEOR LEXNT (H) &
Ry = U BEY TIAFLE-NE TT o b The ZOTOXATIE, TIVIEHTOBEMEEE LT

BPSG (Boron-Phospho-Silicate~Glass), CVD

I [ 1CE BEUIERIRE, Ty F 2 I HEOWEIC
N Y. . > TS AMEDI 2R o 726
2 [sxv o] & N
x 2 4. M37702E 4 BFP OEE{LD
> L 1= DFE
A | CPU (P il ipatE) & FiifEiE~2 7
ROM PR G L7omnd i b 720 DFEFF
O A7z, EPROM #hI2BE L TIE, M37702E4B
FP MEOEFE LD FELY V72,
[ =
O
1&
NS EPROM
L ] £2. FHAUIIL—ILEE
B <+ %
. % 7 MR 1.0em
5 R R | 7— 108 1.64m
z 6]
< M| 70-54 7%~ Mg 3.0um
SEERIHES + -
WA X 4. 4pmX4.0pum
A~ % rF—rE PMOS, NMOS #1.0um
g = g PMOS, NMOS #2.0um
a) FvrEH b) L1k o avy s L 1.0pmX1.0pm
R 2. M37702E4BFP DF v FBEEELA 7™ k S| AT VEHRE 5 T 3.0um
EPROM W EHI6Y v v F v 7 w4 7nar¥a—% k- FE - 50 -0 - Bk 77 (1243)




4.1 EPROM it LEEOSEE(L & &l

M 37702E 4 BFP iZ B\ TEWERE DR L% X5 72012,
(1) 1.0 um CMOS 7Ot A2 & BEnE
(2) [EEER7RISEICE 5 EPROM it LEOERL
(3) ¥ 27 7EBORE L
VI ER(LD - ODFEE FV Gz, LT, ZOBWERED
SR LR U AT v THBEO R IO W THBIT A,
41.1 1.0 pmCMOS 7Ot XBRICL 2EE L

42 EPROM St L& D70 » 2 %R d, B5IZEP

£3. XESOFURITA-H

H H ~F *

SR AL MEMUBE 30nm

25 %

501, B2y~ FEMGREE | 40
- 7 — ML 20nm
L | PMOS
5 Xj(P+) 0.35um
M
¥ | NMOS
;} LDD #x5 | 0.25um

X (NT)

| ASFCut/IUTASLER |

e

ROM it LERD & A 3 > 7' F v — b %7Kk, EPROM &t
LEBDIERM 2 EWE L BT B RISOIIRT ¥ A I 02
TT FLANZIZT FLASHII 85 & EPROM £ L 2
FAEETIIAN ST FLADPL, ¥y b5 &T—F
FTAVEFBRL, T7EATNREXEY) bF U IR 2YSE
+5 (@5 (c), —FH, t>¥AT7rFHMEREILCPU 25
DFM LY A3V /ESE 22T, IhERMLE Y
A7 v 7HBOGIBEMES RPB) #H 75 (B5 d), &>
A7 v 7EE RPB 5547 “H” LUV D# OFF JRFET,
¥ A7 ¥ 7Rl L EPROM MEEOFIL % 1T, RPBE
FALT LRI B E ONIRBEEL 2 ), BIRS Nz
JRT VRS E) T2 LY AARAEY Ty VAITDLA
VERIEL, #%% ROM Ftl LEgLE L TF—#23vAL
H1$% (B5 (e),

XKz, B61ZZ? EPROM Filli LES DB EIREE % Ttk D
1.3 um CMOS 7Ot 2 %@ L7354 & 1.0 um CMOS 7
Ot 2% @A LA onT, A I ab—3a itk
S THIR LR AR T, B I 2L~ 3 VITEFEE
3.5V TEPROM 7 67— 4% “0" ¥ 5iAHTHEIZDOWT
FEIT L DTH B, BEITRTEHIZ, 1.3 um CMOS 7
O AIBNTT—F NAUIITF—F
07 A S B F TORRMIL 46
ns THABDIIFLT, 1.0 um CMOS

AL TN =Y TN 70 A4 BV TR 32 ns (AT S
T = T\ NTb, ZHid1.0 pm CMOS 7100
EARET AT LT, BkR LY
/ G A5 D BIEDILE, HHARCRAME
DWW EOFRIZE Y, Edikat
TARAL FO771 LOREL oSN TWAI EZRLTWA,
T FAN~BHLE)
3. 1.0pm/L—/L EPROM Wi CMOS 7Ot ADEEHE
T—=F VAN
@ € B i
ROM Ehtt LI i |
T T
(b) T KLA/NZ E X AD, i
(#IMES) : EPROM tL 7 ZEHICE T
RPB ! S EY RIS, I RS UHRE
Y277/ E ¢} By hS1 ! i
J—RKST1 X !
| ‘ |
! |
AT (d) RPB ~t 27 OFF st 2772 N———
tﬁﬁﬁnéﬁgj EPROMtL % R BB =D, (7 L 2/\2) A7 T AT S0
EPROM O E%
1 ’ P - AV )
) E Rot le) F—&/NR
£ ITES [x:i
(u)Ltﬁbg‘r\/ljf:F) )(‘E)EIB )(‘EU%B
B
4. EPROM FEHULED T O VX 5. EPROM S LEDZ 1 I 2T F v — h
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4.1.2 BIREMEIXICES EPROMEHE LHOEEL
HIE G~/ & 902, itk (1.3 pm CMOS 7'u 4 R)
W23t L, 154582 EPROM Fith LEEE D[] A HfF ¢ &
B, SHAT S EE L L L 1) KEE O EPROM AEhRD
PSSR 2, [ERRAZ TN X - T LoEs b2 BT
272 B 712M37702E 4 BFP T L 72 EPROM & L
HO7uy JREFEBIZFDIA IV I Fov—baRT, K
IZ, Z D[ EPROM et LEBDEMEIZ DV TEHET %,
Z @ EPROM i LEROAERL & JE3k & D&, £V A7
v THIEERC BV T RPBES % E, ALE, V2 %0
THERDMDEST #FH L THER L2 £ T, B8 (¢)ITR
TEICEBHOLL TN INA LFMTILL TS L
WX, FAIVTRER LA THA, ZDLHI,
Y AT Y TEBOY v ARERI R R D 2 T, B
EPROM Fith LB ILHE e B8, —A, A7 v 7H
@ OFF AT DN A & » ABIFOIM LR Y » F 54 »
DT A AT —VHIHAE L b L V) NS Y, Folide
v ABIGGERER T R A - DICEE Y 3 2 - 3 VAR
&R EMOFEEHI 4T - 720

[ 9 iZ%¢k EPROM it LEIEE & 47 L 72 EPROM
Pl LA OFEHRE T [EMS I 2 L — 3 3 ¥ THEL L 724
ReRT, BRI V—Taril, BEEFEISV TEP
ROM 257 —% “ 0" AL THAITOVTET LD D
THAho RPBEFINME T A 5 TH 5 EPROM OHE (7
=& 0" AT =y NI ENS T TORRIE, ek
EPROM &l LERAYI 32ns THADIZXF LT, HEEEEIRT
Fexa L72 EPROM Fith LEfid# 23ns ThH b, TDEH I,
YU RAT 7RO v AR AR T A LT LD,
EPROM FiH! LERDERH LB 2 IS - 384 Z L s
T&5,
4.2 X7 THEREOEEE

EPROM W~ 4 703 ¥ 21— Tid, EPROM il L
OB HFALDIEPIILNEREE, BEMPTRELT

RPBESAVH = "L ICELLTHS T~ /NAILT—2"0"
4.0 FDPHEHTNBETORHE

~u—a—a—a—av§—0—

> 30

|

o

g 20k 1.3pm
- 1.0em JOtA
) JOtR

”I\ 1.0

' : B e - B
0 10 20 30 40 50 60

TS NATHAEN D ETOEE (ns)

E6. 1.0um F7OLRAET. 3pm JOERED
EPROM FiHH LR E DLEEE

EPROM NigfBEHEI6Y v I v F o7 w4 raarYa—% - dbb - (F5E - 5H - 8O - Bk

EPROM 67— 8 AT I AT E LI LPWETH
B, RI10IZtE Y 27 v TEIBRORB LD 7- O DM I o
L—2 g ViERERT, ZOEKII 2 L—Ta i, EE
BEYBL&8¥7-L 2DE 2 A7 FREBOHFERERT %
IRL72ADTH B, EEY I 2 b— a ViERNS, BEE
JE2.0V 225 8.0V IZAIT, HE#EBETE, XEY T
YUAY DHERED L EVEER L FEIALIFO L EVEEL
DEICHAHDT, LEEFREEOFHFAATZLE LT EPROM
DB FFAHEDLZ LAWFTE S,

5. §F f@

1112 EPROM #ithh LEMZ FECEd@  LDFIE T R D AR,
1.0 pm CMOS 7Yt 2 %5@MH L7z M 37702E 4 BFP &{tsk
@ EPROM Fith LERIS, 1.3 pm CMOS 72t 2% #AH L7:
M37700E 4 FP & % bk L7358 OBERI MR ~—T v D

EIHE R R T, WEERE»S, BEEFE3SVE, 1.3 um
CMOS 7Ot 2 %8 L7-M37700E 4 FP | ZEWERE LS

T3/ NAN
ROM St LBl
(HHMES)
RPB
wL AT TES
W AT -
HmEEs EPROM 2L S = aAD(T KL-Z/YR)
E&Fv7mm Ref
1DES AEVE || 2

7. BT TIERICED EPROM SEH LERDTOY IR

by kT
DR
RPB CAFLTR | 27Tl ON—
! EPROM DRB%E
ey kS0 /7:"’51/\'7\(\:{:&73
S, 7 AF v - H

FEFfE)

B8 . B IXICLD EPROM Fith LERD
RAIIF0—h
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T AT T OHEREBR (V)

75 AT (V)
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L 1 1 1
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THEHF
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H10. BRER Voo C AT TOHEREES X DR
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JH L7 M37702E 4 BFP Tli#y 32 MHz L EfEERE DM L%
19 ZEH TRz,
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50 t+ /A
40 - 1.0pm 7Ot A&
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N i A ]
= e
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L A
d
10 F
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6. & ¢ U

1.0 um CMOS Ut 2 DA & El LD IEs L % 5
DWAND Z L2k, SRR 25 Mz (B Edr S TR
160ns) %93 L/2BE EPROM P16 ¥y b <A 7O
T ¥ a—% M37T702E 4 BFP B3 L7z, A8l 20
M 37702E 4 BFP (25| &ft X, ROM &, RAM Am % %W
L7-8R0OR%, $7-ROM &%, RAMABEERZZDIET
ErBxedE  ICER L BGOSR EIT, (MELPS
7700) DIFEHRK > TN Db N THD, 6ITF7, 40
DFFFSTE: 5 -4 & 7't 256 - BRERBM0E#ED b &
W2, kBl EE - kv A s ua s Ea— 5 ORS
WKHDHATHLFHETH Bo
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/N AVHAFRA O—5 M64500FP,/ AFP

HAAIRE ™ WEFRE—*

HEEDOFE L VERIC L Y, REENICHEREAT L L TR
IV~ IFHTT Y A D TOWITTED, EWS -
X0 3 VLRI A » T OSFOER D 0DH 5,
DL, Y a ST ER LA — MRS

WA we

1. £ 2 H &

KERAT AAFEE

SEESER ) — NSOy Er -5y bEL, BELRE
TRHERE, LCD - TS ARED T T v bR IVGIIRRHUE L

IWRRITHGEILALCBY, NEEAL - iR ko
HEREEHVE - T, SEEICHEROEMAMTF S5,

FoRa PO—5 M 64500 FP,/AFP i, S DX HIZHF

BIOS

(27256)

AG-14 DO-7

GR

oW

SMEMR
SMEMW

REFRESH:
AEN

ALE

RESET DR’

SA20-23

SA17-197A17-19

AQ- 16

FBUSDIR
(BUSDIR
M23A1-8
M23A0
MBA4SOOFP ~AFP
WEZ P
BROE M200-
iGRD M300-

MOIAN-8 : B4KX 162 N DRAM

MO1AD

2.

TR EIIRERE Y — VRS a3V DFRY AT LI
e x 15 7L L7-B%fE ASIC TH 5,

AR5 TId, M 64500 FP/AFP DELTHFER N F DR &
7 BREERFRHAT - B EEATI oW TR A,
FRY ZAFLER

CRT I LCD 2Lz 2D A7 2GR 11

MDD - o
MID} O~ O] Wi
M1D2 5 oz
WD3 o :: N Dt
MiD4 O Swa
W05 o :: b
MID6 - o
Wio7 o s

10A8
Virss—0 PROTECT
et DEN
evrvam®s RESERVED
=0 RESEAVED
] BREN
[—==0 O-wA—Ius

HSYNC!
VSYNC

DISP1

DISP2]
CURS]

MEM CS 16

170 CH RDY
L“QCHCK
IRQ9

C REVERSE ~sw9 o
QA MCOLOR.”“sw8 DACRD

25.175MHz

28.322MHz

*KE2
R

—_—

.
JRSSE—————————'y

POWER

FALLetc... ™ 9

PWSAVED
PWSAVET
PWSTAT

LATCH!?
LATCHZ
CHOLK

LS244 £
{Ls125)

CLKOUT!
BLANK

DACWR

CRT.“PANEL

LM339

SCK1 CL2(SCK)
DTMG]
coK| HGC244 CLIHSYNG)
oo FLM{VSYNG}
o6 M
-

P DISPOFF

DiSFOFF -

BLTOFF o o o BACK-LIGHTOFF l

. MB4500FP,/AFP D AT AR

*Z R T B ER

CEEEHY IO ISV TR TH
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R, FCPUIIZL Y, BIOS (Basic Input Output System)
EIHEN AT 7 — Ay 2 TAT— L EH, M64500FP,/AF
P OEEE— FA¥aE 15, BIOS ICidfE4 DFRE— K
IWERV VA YBRESEON—F U BEFENTEY, VA7
LOBERELANERE 2T,

CPU 25 OFTRTF— 7ML ENT 7 L— A2 EYILE
2 o5NAB, 7L—uaXFY|2IE 3FHO DRAM AR T4
T#Hbo 256K DRAM (64K X 4 ¥ ) % S4B S MRS
A, BATISRTEHIZ64KXI6 ¥y D 1M DRAM O
WA 28, F7/2256KX 4y hd 1M DRAM D& L
NR=TE— F T A LI Lo TFREETEE 37,
48 CEIETTREE L7,

TL— A RXABYPLHAN LR 52T M Ea—
M, PERGIRSE RN, FRTNA REET A I
Lo TERIMENSE T35, LCD DA ¥ 5 7 2 — A,
i RAM 12 & B2 bDSTTRETH A 720 MHT DD /A
YN=% (DAC) EIAREEL LY, Ny 7 7 OO L% 5,

ZHLHIZ, BIOS, 7L—AAEY, KEFIREF/UN
v 7 7 DHOD T WE i T/ — My 2  Fo

FORY AT LHMER T E B,

3.

3 B, =

M 64500 FP,” AFP 815 4%

M 64500 FP,/AFP ¥, AT 5LV ASEHIFORE—F
W L7 T A= RRETHIEIZLY, FAF ATy
T CRT 757 T% { LCD 3%, 759 X< F4 AT LA
ANEDT T 5 bSRINITRA640X480 Ny b, 26
256 FAERRE ML TARRT Y PO —TTH 5D,

WA L CiE, RS LTl $l kT - #
BEAL—X A7 00— VEOBERERNE LTV 51320, fiLRRE
e LTE/ 7USA VBT VA A=) V7, £/
7 UHIESS ORSRFETHRECFTREILA - R b

’Cl/)éo

IO &) RIORHIBBEREINZ T, /- Mbsy oL
TEEGFM & % BRI FERT 5720, VAT A
LR RER LR A D37 — b — THRER, FEROEI(LD
72Dy FSADEE, T4 FoNy T 7 O, B
RO EB M 5 T, 512, RAM ORERIERA

HSYNC  CCK BLANR VSYNC  FCK M VINT
S B S A T -
! I
RESET—wmf CPU BUS t-F 1
7 I ceK SYNC FCK M VINT | :
I NTROL CONTROL CONTROL CONTROL
GRE —+ REG READ | 4 co ! |
ORW — REG WRITE 1
et ! ? ? R S j ' I
SER.S
(o 1 /0 || screen I i !
,!O‘"' ! DECODE] | | Format | | womizonTaL sYNG || \'P'MGN‘FY 1 vemmicaL sYne i |
¢ N REGISTERS CONTROL RO CONTROL | FONT CODE 1
(PROTECT — |1 mmingy CONTROL | LATCH
GACHD = EXT | 1
DACWR =] | 1 ] l | MOTAD-8
VERTICAL DISPLAY i
{ | TIMING CONTROL MEMORY
T { | RASTER COUNTER MUX Y ADDR
REF RAM | ;
AR -t ECODE RAMREAD [l —— — — — — =] - — — — — — — — 1 L.| (UPPER/LOWER; 4 BUS}/F
Wik ¢ RAMWRITE | oy ool oy — — — — — — — = { |
| | OISPLAY i ;J> M23A0-8
-~ ADDRESS j—| I A
| { | SOREEN CONTRQL LIGHT PEN CURSOHA REFRESH |
e L FORMAT AODRESS COUNTER LATCH CONTROL COUNTER |
BREN | ROM BUS DIR ! | REGISTERS {UPPER /LOWER} |
,,,,,, ! pECODE] CONTROL (ADDRESS) ——ﬁ'
BROE : ADRS rUX i
ause. ] ] !
HAUSDIR | |
AD- 16 !
SALT-23
D015 DATA BUS
CONTROL
{ (WRITE BUFFER) | EP)SLEERJ;EL WRITE DATA |
,,,,,,, _ e ¢
SFOHK = | e CONTROL |
e | I HORIZONTAL
SENSE—p| SMOOTH 1
! SCROLL DATA L
igPoE =l EXTERNALZ EMULATION ! Ay CONTROL CONTROL |
BUTORF EXTENOED fam] soNTROL | SCAUNG REGISTERS HEAD DATA
GRT/PANEL=-{ ~ REGISTERS ; ADDR GEN |
‘ * | —r— [ —
«swo»m L2
' ! BORDER GRAPH | '5aa
R 1 J GRAY- % GCOLOR { |BUS
T % “ | SCALING CONTROL LF
= T T T T T TABLE REG - SHIFT REGISTER
o SEQ | § {GRAPHICS %
MODE}
CLKINY CLOCK TIMING X i
CLKiINZ——pm] SELECT I GEN |
CLKING ™~} { GRAY-
| | SCALING PATTERN
t L 1 CONTROL GEN o |mwxf 0 T T -l
! ! ATTRIBUTE § |
PFUWSAVED | POWER M Lo | CONTROL § |
PWSTAT =] SAVE foped TIMING REG. | SERIAL SCK 5 |
TOUT =—| CONTROL ENERATOR T0 CONTROL ] CONTROL l
| * | PARALLEL o] |
| | t ! 4
SHIFT REGISTERFH ATTRIBUTE
CPU WAIT WE | ATTRIBUTE CONTROL @
READY"#‘ ConTROL [[*] | contron] aTans (TEXT MODE) § LoGIC |y
|
S T BEEEEE ==+ e R = .
RASCAS OF WEG~WET VDO 17 SCK?  CLKOUT REVERSE MCOLOR
OTMG
3 R 3
2. MB4500FP/AFP DHREBT Oy VX
TYSEY . . .
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®1. RRE-NR

i R . - _ oy
S B I o R il e IR AN St it
0, 1 Text 320X 200 16 40X 25 8 X8 B8000;¢ 8 64
2, 3 Text 640X 200 16 80X 25 8 X8 B800016 8 64
4, 5 Graph 320X 200 4 40X 25 8§ X8 B8000:6 1 64
6 Graph 640X 200 2 80X 25 §X8 B8000;6 1 64
D Graph 320X 200 16,764 40X 25 §X8 A00005¢ 8 256
E Graph 640 200 16,764 80X 25 8 X8 A000046 4 256
7 Text 720X 350 4 80X 25 9 X14 B0000:6 8 64
F Graph 640X 350 4 80X 25 8 X14 A000046 2 128
0%, 1* Text 320 350 16,764 40%25 8 X14 B8000;6 8 64
2%, 3* Text 640 350 16,764 80X 25 8 X14 B8000:6 8 64
10 Graph 640 350 16,764 80X 25 8 X 14 A0000;6 2 256
ot, 17 Text 360X400 | 16,7256K 40X 25 9 X16 B80005 8 64
2%, 3% Text 720X400 | 16,7256K 80X 25 9 X186 B800016 8 64
7t Text 720X 400 4 80X 25 9 X16 B0000 6 8 64
11 Graph 640480 | 2 256K 80 30 8 X16 A0000; 1 64
12 Graph 640X 480 | 16.256K 80X 30 8§ X16 A000016 1 256
13 Graph 320X200 | 256,7256K | 40X25 § X8 A000016 1 64
Ok Graph 640X 480 | 256,/256K 80X 30 8 X16 A0000;5 2 1,024

E OE/220 FAATLA, RENMMEABRORAFRE ) BUTOL 12k 5,

70 FAATLA R KeAREH
F )20 ISHRNL
BT — N
* 13 a2y OHBEE- FERT
+ iV aroHEE- FERT

AEVEOHRICE D, BRI DN R AR THA D
ISPV EFERTFINA A& LT3y a Y AFRY AT L%
FTAHAZENTELLD, 97 oy T J— IO LD %/
B3y I TR TH b,

22 M 64500 FP/AFP O 7T v 7 %R T,

3.2 8% K
(1) e DFRE— REYR—}

RTIZZOLSI THER- b LTWARRE— FERT,
gDV 7 by 2 T CHASN TN EE— FOIEMZ, HER
E— N& LT640X480 K v T 26 FifH 256 fLlARFORE
— FZEML T A,

(2) CPUDAEYT 7 EREEEL

TL—LAR)~NDT 7 A%EmELT B0, FTFUR
TLINAEL6E y MELA, THF R ME- KT, 1XF
Xy 52— F, ThJEa—ba—FD 2,31 FTHE
BT AU -®, 8Ky b AT A LB T2 ks
%he 72, 16Ky bDTA My T R 2EFELTH
0, EFEIAMKEIETIE CPU ORELEEASEL T A 7208
IEEFORDIBE & 7% B
(3) SANERICBITB S 5 —FoRKERE

R, SVarHo7 7Y r—3 sy OS5 MITA
Zho TV areEy—sy b ELTELRTEY, HBKE

¥V BRI Y 2 -5 M64500FP,/AFP - A - 3KE - 1IN - KRS - AR

DIRK16HEH (£ — F1313 564 RS F)
T k262, 14448

DFTRIEH T — CRT #HHRE L2b OPKEHTH D, L
ML, BEDS v Ty 7 J = R EDEAN—RIY
2> D% L BFETREBICHIROS L7 5 v b SRV R L
TWwhie, 77— 3> 70795 L% CRT $ki25k
Y BB AERE & 2 b

ZOLSI TIZE ) 7B LCD AN TH T — A AT %EK
572012, FRM (Frame Rate Moduration) iz & %
16 BYHZER, FRM il & 7 4P % A -G 7 5L 64
BAFTRE YR — b LTV 5,
(4) FORFHIEHHE

HIE, —fEfEE 2N TV A SR NOIZRY A XIEKFES
[AS640 N b, FEEHANZ400 T A >, 480 T 1 ¥ HIE
ThhY, —F, BERLTWLEY T MY 2 7ORICIZERE
KFEHM1320 - 640 K » b, FEEAE 200 - 350 - 400 5 A >
DEDHH b, LIzHTHT, 640X480 Fv b 7))L T 320
X200 Ky bV 7 b7 27 E2FREEH LD 2HEIL, W
EDE LD FoRERE 2 ), KEHIIERRO £ $EX
Wb B LD, TDL) BB FEET L7290, K
¥ - EEFRICFORER AT AR R L, BIHT A
FIFEZ AL DI L ZOKFER3ITRT,

T/, WEAWICELTCE, EERHS T ETFICHEICD
FCHRIHIFFREE L AR, BT SO bEmICED

83(1249)




DOBHB, DI, IEFTRERDT A L HRIL, BE
B IR Y TR SR B S & 4 rh i BB IS 708
L7z, B4 ITHRITR S ciKEE TR,
(5) BER/ISFNAZETz—2R

TGy bRV FTA AT L ADCRT (TP - TP B
WTEELTETWA2Y, BRd —fcEH S L Tn5
DIFE/ 7T LCD TH b, s, # 7 —{bomicd
>TTFT B 5 — LCD &g e 7 » 7'k v 77¥%v a v
ICHERE RO TW A, /2, PHIRELT, STNEIA S
—~ LCD, 79 X<5 14 A2 7L 4 %EL (Electro Lumines-
cence) SR JVEDFIRTFNA ABTFELTHB Y, FROH,
2T, ICEREOH T—EHOMIEFFHR L T 5,

oK/ NME EE2 /1
640 480 640480

SV
640480 640> 480

[> -‘ 6403400

80X 200

<

oXF2 /1fE EEAL 3B
640480 640x 480

,@ﬁé D Q

B0

<

oFEB 4, /3%
640480 640480

kk%kg); |> ‘;~5®m%

<>

3. RREEDIEKR

ZDEHL, FNENORRE A LT SR SRV
PEHEINTEY, oI NSOFVITT T ¥ T«
— AR 5TV A,

ZOLSI T, BEHMMEENTHDIFEA LD/
WAL, MR L CERTE A LS, RT S OE
eV 2 T 5 255 O W RIS 5+ SHENE S
WRL P AF L 5 TN EZ B L ST, FoRT— 51
RGB #FNZFN6 Yy FEF18 ¥y F 2T A5 LH Y,
NITORRFTRP L DL TEDL LS, TBROZHH
HT =8RG LT B,

4, INRILIZH T BRREIEER

Z D LS S AOVESROGIEHRIRE & F L LT S
TWABDY, FOHLLE L DHEHT % DTSR~ A,

41 BHE KX T

E/ 70 LCD T, —MIZFRM (Wid7 L— AME]E)
HIE & IHEN D HHECH E BOBREMTL I EI2ED, &
F—T=F T/ /OB LU TEE T 5, FRM il 7
L — LB TIERF— 7 Dt > /4 7 247w, 70 Hz 18EED
7L — LJHEE TR D HETHDHDS, 1 7L —0T
NRCEA Y/ ATTEET) oA LA BBDTLI 7L —
LthE S A VEAL, S5y FEUTHY /7513
YIRS ELILIZLY, BHDERLITA =D
VRSP S LA,

FRM I TR B2 B &7 L —2DF » /F 7D
FBHDREL BRBDTTY) v hDHR T e b, 7L —2FK
BORIBRAD 5 16 BERAEENIRR TH H25, & 5 ICREH 1
R AT 1 I &\ ) SRS RZERE: L oA H
Who T WHIENE 1 IR SR IVOBH v POESTHR
HL, 208y FOIBMFy M2 AT HPTHERL
LHHEETHRTH 5, M5124 Fy MTIEHEZFHT
BEEDINY — v wiRT, B H(1), (2, BUEFhEN
174, 2/4, 3/4B#E 7 25, 2k FRM ilffl & flAs
5 & BUINIZ A BHPIFRTE B, & ZAPHTDOH
HHCO0DT— 5 2525 LE6 ()DL HIZAL— X B
LIRS, 22T, B5 ROEDEHNIEDHS
DERT7T— 7 L H 1 LAIRWRERT -5 2 BT 56 591
+hE, H6WITRTIIICAL =X ERHL AL ERY,

140512

Vs

85712

=
B2

TR,
640350

>

I655'f>

FAE
640400

J 05T

640480/ S )L
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BT —F— W OB TERRTE 5,

REF L ~OVIE CRT TORT~ 7 1T S 2 NERH S
75, 7= 7 1 L CEREDORTICT 5 LBDXFIE 217z
WERG IR O R VI EATET B, £D728, FEH

BL Bl B c1gd
L] [ HE il B
) @ @ @)

F MAOETEYNDAULEBRICE, £2TREND
FRM A ORET —2%,
BOEBAMNATFOREBT—2 LV 1 LANJHMEWT 1 4]
HEADKBT—2eHNTd. (K225

5. 71 YHIEA/NZ—2

BIEOREN L —RA—1) v F—=7 )V (4 vy FXI67)

BRI U SLATHRETELLNIILT R2IZTL—2R
=) F—TNEBROMARH IR,
4.2 IER/NL Y FLTRZOHEE

T Fas CRT WWRRTHBHE, THAVINT—F%
RAM & DAC THI ST B/8L v MEEDACI L 5 TT+
O 75— &5t 5, /Sy IR 256 BETRYIRES §
BHHD8 Yy F X256 ADORAM THY, #OWNAD,/
ATYN=FL o TTFUTDERT— 5 Lok, /34
NOBEIFRT =713, F1 V7 VOF FT 256 Banic
TAH7HIZIE Ly M E DAC O RAM 2R L v B
LIRS L LTEOEINIERE P HLENDH L, BT 1
CRT ADF 4 VF WRFRT— 8§ b/ SR VRFIRT— ¥
AOFEFOT Ty 7 ERT,

HS—F =7 E®ISANVHAT—FIIEET A, /70
FARSRT— & ~OZHRITIE NTSC (BT 5

R X30 %+ G X59 %+ BX11 %

F£2. BHALEETL—-AT—)2T T=T7IOBIET

2 yL—2—yys | FRMEEA | 74 FHEE
W é F— 7N Dl (ON D 15) (%) | (ON D) (%)
M & 0000 03 0.0 03 0.0
0 pe— 0001, 1/5 | 20.0 | 0/3 0.0
0010, 2/7 | 285 1/5 | 20.0
(a) 0011, 1,3 | 33.3| 27 | 28.5
0100, 3/8 | 37.5 | 1,73 | 33.3
0101, 2/5 | 40.0 | 3,8 | 37.5
0110, 3/7 | 42.8| 2,5 | 40.0
0111, 49 | 44.4 | 3/7 | 42.8
1000; 5/9 | 55.5| 4/9 | 44.4
1001, 47 | 57.1 | 5/9 | 55.5
e 1010, 3/5 | 60.0 | 47 | 57.1
2 1011, 5,8 | 62.5| 3/5 | 60.0
; £ 1100, 2/3 | 66.6 | 5/8 | 62.5
BEERREIR 1101, 5/7 71.4 | 2/3 | 66.6
(b) 1110, 4,/5 80.0 | 5/7 | 71.4
_ _ 1111, 3/3 1 100.0 | 45 | 80.0
6. T o HHIHEAROAREEL NI
/3L M3E DAC %%75_?_?;']7
e Ec TAPIAN Flo— o
s A saisEs AT || PR sror g
®7. BRT—EZEHRTOVD
NV VAFETFIT Y FI— 5 M64500FP AFP - A - RS - LA - KRG - AAE 85(1251)




TR AT L

I

I—
~J
N
o~
S
Fﬁ
[N
T
-

.

i
A
-

I
!
! LCD /%)L

o DISPOFF #7577

i BIOS!)— K
:l
| TL—1Is
: AT
|
1
BMEOOvY ND—t—TRIOVvIANE 29ET D,
7L/ LXE) ')7I///10)H><ﬁ90
FRrT—4 AL,
(ERT— GIUE@E%O)”JD*y”Jf#?&ﬁﬁ‘y K
EBES CHALEND 2

8. NU—t—TF— N4 DRKER

DELIFEAT) ZLIZEY, HT—4 A=T% LY HKRIC
T/ OFRTBHILDEEE 2D, 2O LSI TlsgE, <
Ly PLYRY OIPICERMH TR, BT -5 24
LTV 5,

4.3 HAS—INZILADIEH

BT =32 N THE S 70785V E ARG FRM §il & 5

1IN LY, FREEOIIRSTRETH 5, B2

5124439RM TFT (Thin Film Transistor) LCD 7 $4L T,

74 R TS OV THIES BRI 5 0 3 L
NVOREREBML, RGB #h 2N 2 MHER%1T5 2 &
XY, 32,768 BETRATREL 2B, F 72, 4,006 BITRD
TFT LCD /S3 U psgfb Shdud, 7« ¥l fuvsT
RGB ZNZH 64 BEHER 21Ty, 262, 4AEER E VS
CRT D RFR L L RIEIZTE %,

5. KHBREN{bEM

VAT LIIBIT L) — - REE L 1Y, —HEICI3EETR Y
HIHEFEESND, Zhud, 7L—4AFYDYTLy
Y aDBHITG, MO IC IFEFF% & L TEAIVEN W &
T HI LB TH L, SOLSI T}, XT—k—7
MO % T EDAL G IC ITHR S N D T % N A
AYE—F V2D LI (B-F4), E8IZ/5T
—t—7%F— N4 DR E R,

T/, FREF SV FIERETIFAZLATE L/ —

t—7%—F%%éokﬁ7my7ézﬁﬁié:tu;m

CEE <y BRFRIE L L DETRILL 2 HDT
ﬁ7w7—7%%/7mmﬁmtfﬁﬁéﬁéo

ZOf, FBESNIERE, 7L—22F) RUWEL YA
FIZT 7w AN E HEIICFR A L TR TIFA 4
— M7 =t THEEER, 3T k- THADEED s T

86(1252)

I

|

| wemw |
|
l
I

|
|

L7 bt

|

ﬁm931u~>a>1

B
|
l SAE ’
—~———-‘ TPG : Test Pattern
I AT ’ Generator

9. MB4500FP.”AFP DBARFIE

I APEERS, /87—t — THHIEEIIY ) Bb b R L—
AUPEEReAE, fEe OBERIEI VIR STV 2,

LSI TR, md @i, Ky booy 2 %8
fEE— NIZX > THEIATIT AR L & > TV B 720,
FIVERF O ERER & 7 — FEBIZIET/E {, 80 mA |l
Bz 5N TG, 372, 7L—aAFTYELTEY 7Y
Ty adTEER T -7 —D 1M DRAM 215

WED, NI —t—T7HDODRAM J 7Ly ¥ 1 BT
uA TTHET I EDTRETH 5,

6. RBERERETF&

6.1 AR F IR

M 64500 FP,/AFP O BIFEFIEZ X 9 1R ¥, inaxsto
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E10. MB4500FP,“AFP DF Vv /EE

FeEE & LT PLD (Programmable Logic Device) 27 1 A%
) —FIC # W7 Ly KR FNICLY, FEED/ o>
\ZAHLA A A T CRT *° LCD SHIIFIR S & THEREOMGRE © 1T
v, FRHIEEE T WY I LT e YL 5 TE
Mkt L7z, Zhid, Z0IC PFREIMAIC TH D,
MO AT MEIEDSE 20, FEBRCY T by 2 TREL
5o NEIDBIZ & AEEHIAZIR ThH H720, 725
HEMEI T AREDR VWY £ 3 U RENEGRE Y I A L
L a VL o THRERT-OTH B,

LA T R%y — U i%ENE, CAD V- VEEMET A &
&Y, ST T ER L

6.2 LAT77hNE—5RE

LA 7Y b5y — AR OER R RS 720, R L)L
FHWHRB L N— 2 BRI L 5 TEEET L 72, B0
|2 M 64500 FP /AFP OF » 7EEART Z D IC (34ERE
Ty 2 LTHEIENA 77Uy s DT Fr0ly sk
4K ¥y FORAM IZ& o TSN TS, £70y 71
RY L ACCHBEBRHEFTI 7T vy 7 L4 77 b
V=N E o TLA Ty MakEN L2 b 70y 71385 2
K#— b, mAIHTK 7= +ThY, EREE I nm? 4
720#33,000 o YAy EEERETER L Tnb,

F770y 2 BUEV 2 -0 VAL —FIlL o TH
R N7 RAM BUERIY L (IC ¥ v 3Ek$ A A0
BOLA T MG =) % F o TLAT T b V—VEH
WCHBEW AT 572 7T 79T, 7Oy I DHA X
BURE &0 85 LD T, B AR— AN\ F
TN — o Tnh,

VAT NOSETHRIZEENELS I 2L — 2 3 Y 2FE/ML,
r— MNER, ARSI X IO R B Z LK
> THAHI 72 [BIEAGEE 1T - 720

7. U

XY 3 JAFERI Y FU—F M 64500 FPAFP &, LL
Rz L HcAmE s =4y e Lo/ — XY T U
YA/ — b — THEREC L BRI EI L & R DR &
L, Hix D25 2 %EE LT, WHeRR ) EEmEL /NS
CTEBED, Bigae 17 7L

S, FoRSINVOMESRICLY, KRS ORET/ME,
ERRLAESR SN T L B0, BEEL, ke & bic
FrLwdy 7 = SHAOEE, fBE0=— X6 - 7R
BHZITI FETH S,

v avyHAETRa Y Fa—35 M64500FP, AFP - A - KE - LA - KRG - GF 87(1253)




KL 2

ke I

s
o i on % FSLmOZRE - BEILOMER L & bITmHEk & {HKL,
EINFEE L 1989 EFED 243 JTE 05 1990 4EBF 386 BN &

1985 4RI C DERENIR S B L, B, 77 v = RER AN ERL, 4% LT EREBVHUDTFEINT
R LI HARRE L RR TR, TR & VWb,

72 EOEARREBREREATIS R TR LT, WH T, PSP — ) Y AIC, AE—FF v b

S 512, 1987 4F 10 B IZHEHEH: - EROBESELOTUE S 7= IC e EDBEREEABBEIC R LTEL, Ihb
N, - FL ARSI SN LT 7 v v a - FIfE DXREEFBT R, - FLABEFROERIEDEZICD
PHSZI T AN S N TERICE R L7, FFIEI LT 5,

LNHEARE 22 7 > U — A FHEROMEER T — N L A EEEH FRETIE, YL - AREEAL - EBRER L LiFica —
DFTEDEH - 7oh3, EREIEEE - RS ICEN, X v R L ABEEHRD = — X2 - 7= Folt DB 1C B2/
BFORVWNENT T — R L AEREROEAMELE & i, L, F7oREAEZHHET 5,
REVHIEORLNGNEIT T — F L ABERRICBAT L 72 ) o

S50, BRI Sl S A SIS, THE 2. A-FLARERY 27 LORS
WG R—L2F LRy 947 a— LR, B VRSPt & o — P L RESHR D S 25 LML,
iz O T TSR S — 127 ) Rl e F1ICIC—EERY,

BYAFAT— LR, I— KL B X FAX 72 &6 BEREILARRERE IC & LTid, [l & OIFRET O

MS4193BP | | M4021008P /BFP :
DS r{(] M402101BP /BWP M64020FP ME4020FP
Lt MB62SOP/FP  MG4021FP ME4021FP
®

o i 2e-7 P e ] L ] Lo e R | s Ry b
o~ T Y RT=T e N2y F|ed 1€ L WDPAZvR| L NIIAIVE | IC ] L/F
L2 \_|__ WB4t97sp, P ]

M541985P MB4958FF /AFP / AGP
b M54190FP/AFP SCF | \ss763FP - | M54958FP /AFP./AGP
TS M54151P LPE | medo7orp* sge* | 2F ¥R 2T w2 | ysereare
M54152p WETO0oRP PLL PLL I veao70rp* /Pt
I
DTMF )
MSO17TP | Lo
IN— J& o MEM80011AP,/L/FP!
MEM80021P,/L/FP .
N AR M6M80041P /FP* IDROM Nk
EEHRER
P 140 _LCD _[M50830-X XX FP | MEMBOOT1AP/L/FP | {2 I
KRS % et 1 2N [M50532- X X X FP | M6M80021P,/L/FP
713 R21/Y |m50533- X X X FP*| MEMB0041P,/FP* ]
v < CU;R
M54995P./ FP AN
D LED  |M66310P/FP it
e T KSU% | Mesatip/rp
M M66312P/FP
M37451MX M37413MX- X X X FP MB6313FP M37413MX- X X X FP
“XXXSP/FP/GP  M37415M4-X X X FP MG6314EP ' M37451MX- X X X SP,/FP/GP
M37451MX- X X X SP,/FP,/GP M3T471MX-X X X SP,/FP
M38O02MX- X X X SP/FP M3BO02MX-X X X SP/FP
M38042M3- X X X FP* { M38042M3- X X X FP*
M38063MB- X X X FP,/GP M38063M6- X X X FP/GP
A xFEREG

1. BrERENSEO— RLUABEROS AT LBR
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M MEHESRAE AT b ) U, BN ey b E
DA ¥ 57 2 — AERTRRE OFEER EIFREOREE & 555
BEORELHET HAE—F v VT =% EFH b,

T/, T— FLAEAREREIC & LT, 87 OliEhF v )L
PHMHF ¥ ANVOREEIT) PLLIC, ¥ AT s&xfh% il
W BHEA <A 2>, RS - R - RRRE TR 5720
B &M TENT A7200 D 2— FEEET 4 IDROM,
HFEEROMEZ - 3F VUSRI IOARS L DALy
FhEDH 5,

X502, fTnEReHIC & LT, A/D DAY A2
> & DRAM - £— % F 5 4 /¥« SCF (Switched Capacitor
Filter) {2 & 2857 #E#E, LED - LCD R Y b —F
K5 A8, AR B ORSFERRERERED728 DTMF (Dual

Tone Multi Frequency) §5 % %% 5 DTMFL & —ox—,
HEEERE AL 5 TS BHEERIC % EDH %,

3. I—KFLREFEFERERIC

3.1 PLLIC MB64070FP,/GP

A, M 54958 FP/AFP/AGP i L&/ A K—F 7
2L B PLLIC U — X% EFALL T 54, 4
Bi-CMOS 7ut A% AL, &) —EBEEELER -
72 M 64070 FP/GP % [5E - S5k L 72,

20279y 7%, B 31 AJVERE AT RS =
RT e FRHFREZEND,
(1) NAFR=5%131.0pm, CMOS #id1.3 pm OEHE
Bi-CMOS 7Ot A% L, 2F+ AVEWE- V. =3V

x1. BRSO RUAEERE IC—8(172

Bie7ay s ¥ & fig . % R AT A
f—=>yrH M54193BP T = H 8P4
M54151p Ny Fhy MEFEHIEEBBABAY -2 —T > 7 14P4
M54152p HBEESHAY—FFy FT—7 22P4
A Y —F . . . . . s N
. M54190FP,/ AFP NIZXF) =G 1 F 97 A —F 5y b T—2 80P6
Ty FT—2
. . . R 42P6
M54197SP,/FP Fr Ty I TAYUKMEAE —FFy b T — 2 42P4B
M54198SP FUT v 7 AV, BEETEIE, AY-FA o b T -2 42P4B
M54958 ; . . 20P2N
L v 3
FP,/ AFP,/GP 2F % AN PLL &> b A4 24P2E
T A — T BRI 260MHz 4G
PLL M56763FP 2 F U PLL & o bt A 4 20P2N
% - * Bi~-CMOS 7u -t A H KEEIE, KERER 20P2N
ME4070FP™ /GP 2F % 3NV PLL ¥ b AH 20P2E
* M37413MX SL/0, A/D LR, Wit 200 2 UBEIENE | o
” -X X XFP E5ALEE (1 ps), ROM8-12KB, RAM256B
4
M37415M4 SL/0, DIMF ¥ x4 b =%, LCD 2> ba—3 K543, BaHEEAR 80P6
i - X X XFP EHULER (0.8 s), ROM 8 KB, RAMSI2B
M37451MX SIL/0, A/D %R, DA, PWM KM 64P4B
~X X XSP/FP/GP | & #iLHE (0.8 s), ROM 8 -16-24KB, RAM256-384-512B 80P6N, B80P6S
WA~ 4 o | M3T4TIMX SL/O, WEEHERE, ¥—A w427 97, PWMHD 42P4B
" -X X XSP,/FP FEALEL (1 1s), ROM 4 -8 -16KB,/RAMI128-192-384B 56P6N
M38002MX SL/O(EM, JEFIE) PR, &3 (0.8 us) 64P4B
-X X XSP,/FP ROM 8 -16KB,/RAM384B 64P6N
M38042M3 PWM AP, S#ALH (0.8 us) 0P6N
-X X XFP* ROM12KB,”RAM384B
M38063M6 SIL/O(EHY, FEFHD, A /D ZEHSE, DA BRI 80P6N
-X X XFP,/GP T ALEL (0.8 us), ROM24KB, RAMS12B 80P6S
M6M8011 . . 8P4, 8P5
3 v 2 = ’
AP/L/FP YT TEEAZA T 1K ¥y + EEPROM 10PN
M6M80021 . . . 8P4, 8PS
3 v 2 Yy ’
IDROM P /L /FP SYTW ToEAZAT2K ¥y I EEPROM 10PN
M6M80041P,/FP* YTV TreAF 4T 4K ¥y b EEPROM ?gém

ok PSS

3= I L AR - (e

89(1255)




F1. BTEHREMEO— N ABERB IC—B(272)
RRE 70 v ¥ ¥ % B fig . i & AR e
16 5 b5 o FERARE 16P4
s M402100BP “BFP AX 4 ZUREAY FASL o F 16P2N
A | yoz#f vt EYASINS R al ) 22P4H
) 1 .
v L Y e A P A 22p 4
HE e e . ) ;
IRV IIINE, YU TIVF— 8 ANAER 24P4
66260 ’ .
M P/FP 4 X8(AR)) 7az2KAL Y AL v+ 24P2
M37451MX SL/0, A/DZHiaR, DA THEE, PWM HOD N 64P4B
-X X XSP/FP/GP | E#MLAL (0.8 1s), ROM 8 -16-24KB,”RAM256-384-512B 80P6N, 80P6S
M 5 M44256AP EHHEEDA IME » b DRAM 24P4Y
Hr ke
M64000FP HARAAL v F FF 8087404 16P2N
M54685L E-F FTAN 10P5
M50530 L e @ e
% % XFP 4FIXB8FE Fo bwbUs A KR 100p6
LCD 55 M50532 . . e
R % X XFP 44TX103F Ko b= b)) oA HEFER 128P6
ff M50533
: . 4FFXIZET Ko hw b Y7 R AT 128P6
o ~-X X XFP
Bi-CMOS # 4 7, 8¢ » I 16P 4
t M54995P/FP SV 2 % 4 750mA 16P2N
7V CMOS # 4 7, 16¢ » k 24P4D
o ,
e M66310P /TP V=A% AT —24mA 24P2
M66311P/FP HHT o4& 7 )V CMOS 514 7, 16 v b 24P4D
LED %7 ST NAS- YTy A T24mA 24P2
ED &R oo X
ME6312P./FP 78T L) 7L CMOS ¥ 47, 8y b 16P4
! Y7L ¥2Y 3 A5 — b +£16mA 16P2N
WV CMOS ¥4 7, 32E » b
M66313FP RN 42P2R
TNV CMOS # 4 7, 16K v b
14 ' 24
M66314FP e A P2
DTMF D= VTasLV A h—=2T7 405N
S M50177P DIME b5y 22P4
M64020FP 255 v TIWVHENEREESEER 16P2N
M64021FP AV 7y TV EFE SN 16P2N

B 8mA (T3l M 54958 AFP/AGP 1£18 mA) OEN%;

T ER,
(2) V..=2.7~5.5V &L BERE

TR 2 PRAE L Cue

A7z, Ni-Cd Bith 3 K TOMHAM»TRETH ), FHOA

BE - B LA D,

(3) 400 MHz F THEHIEEANWHRER 1.7128¢ 1 /129D 2 &
2T A T z}fmﬁ%mﬁ%ﬁzw- PLL D&% 2 %fk 1 »

WAIAAYAL S

JVERAEDTITRE

CZBEODENENDF x4

(4) >X%Aﬁ;uffsn}ﬁvzr:y7b>¢;®iﬁif}é%“—7b:ctV) 2%

MPLL OWIEA >/ F 7 B ERET]

EIREABIZ L DR

eoyitivepva il [N NS Sk

90 (1256)

BETH Y, JHRhF
VTR & OREARIEICIE U 72 RERD &

IO S

(5) WERENEEMT 1+ N4 73 707527V ThlY), i
SERRE R B 23R A,
6) 75147 G 37 4 V7 %2R T D72dOD T
TA Y E 2 B L7720, Bl R AT,

) ARSI L D, T T4 T %0 T
TELLOU—INAT 4 V5 ~BITEAT] FEs
8) YATFLHEHEYAIAHD21Ey b ) TITF—
Y (wAarenT—yiEkT 4 Lid3A) TREL, Bk
2, WS OZT AT I T N T 154 T4
JELLRRE, B2 RS PLL OB A~ /4 7R ED T HE,

(9) PLL DO 7,/ 7y ZIREEEREI 2 -THD,
AT LREWEREO T » 7 13T L D RERIE O % [
IETE5,
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P/N Voo  GND
oo Qe @@
X B
o 0sC |l 187114 HERERATOI5TT
ST TN H
XOUT @
! Oy -
ER " M s ® Lock1
: 21 YH] | F2ISUFEYR) e {48
Ful e
w 2ETATRATURT—T
BE1B7OY57IL
(17128, 1./129) 5 PDA
REF1 € TAINAH ' :
|
ES - Ovs ]
],r\yac« — TF—=25yF7Ey K bt L e ,..@ Touia
{48
Fin2 ‘ _ o
ne ® 2EVATASUART—T BR2ATOISTIL s
(17128, 1./129) TAINAY
REF2 G | ) PD2
[ i
@/F — — "
2y T TF—=2ZYF7EY M)
207
2 VCC VCC
14 N ST RLTARERIEY N
SvF 1K 1K
SR
Trs @ UL AN A Laten {25 |
i | 77
@ ® ) D
RST LFIt LFO1 LFI2 LFO2
2. MB4070FP/GP DY I
10
\\ 7332500
10 0.65mm ¥ »F20 ¥ /BT T v boSy 4 o- BAATIE Vee=3V
—¥ (M64070GP) DIRMICL D, EFEEFELED 10
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