IN—YFIVOAVE 31— EDORGLRE

Historical Development of Personal Computer Technology

IJ.I E Hlj:ljg Akihiko Yamada

H £5

A E21—2F 20 HEBOELITICHEL =, HWTRT P X4, ERBARIFEBAIIh, Ch5 OFEEFE
iiEFEALTICE2— 23 Z0#OFHETRRELREEEL X, 1970 FROEF UHICHFAMOY 7O
Oty Y 4004 PHRELE, ChiZ4EY FD1FYT CPUTH-EH, ZOHSEY O/ /7O7Oky
YHRHEEN, ChEHAVWERYON—YFINALE2—42EENBZ Ty A E1—240 Apple I
1970 EREFICHIRL /-

N=VFINALE1—2B3EAPERATSAEL—42THY., ZOEHICERMTINETHDZ E, £/
ACE21—S0EMRTES THRBIFEADEFEE N, BFOSEY FON—=VYFIALEL—4ET
BESTTOT S LEEDVEPHY, HIPERIFERATZZ3HDOTEELP-/ 1I6EY MDY 7070
vy YHEHL. IBMHPS516EY b CPU TH—T EBEE & -7 IBM PC i#5Eahi-, BEROV I MY I
TNy r—J %AW, EBRACIESN—VFIALE21—4PFERENB LDk D, F—K—KHP5D
XRBILLDGHICLDERESATHERATIVENFH -7 (CUD,

FyZNNaACE1—4#4TiH, Ay 72O 7I MAEFROICE1—42 Alto ICERAShTW3 IS
T4HhANA—-YAL8—T1—X (GUI) Z#H AN 7 Macintosh & 1984 ICHF5E L. BED/N—VF)La >
Ea1—42DEKXRE{E- 7, Macintosh TIEVYIRET T T4 v IT 1 ATLAICLKY AL E 21— 22 ERMICE
1ETEBLDHICE- T,

HAETH 1970 EREFEHLSN—VF I AL E2 -2 ORI EHLTIBE > - BWIET/ /703 E2—
ADPL—Z=2TF%y MPEFTIHN, HEVWTS8EY F 16EY hON=VFILaACE1—2PRFEShE, H
AON=VFINALEL1—2DOKRELERREELTIE, DI FEESEONIBICHDOEH - /- [BREBELIEOFEH |
E[/—=FEIN—VFLALCELI—2DBERIE] 2HF2ZEHNTZ S,

BAREBUETIE. PEEEFEV LK SADXEERIVENSH D, BFAAICIE. 2Ty FHRPS
BX—FAREEBLADFENRASNTELD. F—FR—KFKHS5HPETANL CGERICERT S [HEEFTHR
E| PEEINE, COAXEBEALAAXET ROty YOEAEIERIEE N, LG DEXPRETHER
ThaLd il ERAKOEMI/N—VFILaALE1—2II5|&# P hi, 8EY M=V FLaACEa1—
AICIFEARELBIIEFCH oD, 16 EY f CPU HEIG L BARZBLIEOFREM S B T 7z, 1980 F£RIF L&
ICEIH L /- NEC D PC-9801 Tid. 16EY FCPUZRAL T Z7 « v VHBEZEILT 5 & & HITEFNIER
AR BELEEHL. SEXOBARELEEERLA, ZOLERICEY., BRET7—RF7Oy 5OV I I 7
HHBRENBLHICHY, N—VFNALE1—FILEBBERBEXEVERP L ITONhB3 LI Ik -7

N=VFNALE21— 22 ECTHEVWLEVEWVWSIEZH S, 8L - BEEPES iz, DAETIINS
FAJROAVE 21— HFEICKER T T1980 £ERIIUDHICEHRE . ZOET AT by THADBEEEEIF - /-
97 My THEMER{EE O, E5ITNEEELNFIEILSNh, REHLS A4 7 74 ILH 1 XD Dynabook D7EF
RmBEFONEOEFE O E2 -2 1980 ERBHYICRTS N, COATFIVE/ — rBIN—-YFILO
CE1—ZEFTh, BAOSEFER/ MM 2EL LAHREZY - KT 3BA-HAEFELEIP S OEOE LR
Ih, FORRON—VYFINALE1—2DOEFREE-> 1=

1980 EREFEICIIR2EY bvr7O70y Y HFEHL, 511> F—%y FPHEL A, 1995 FI(C
40V 7 MMAS, GUIIREZEHLI 42—y &Y AR—F L7/ OS D Windowsd5 U 1) —ZX & h,
N=YFNALE1—FIC&D 2y NI =72 E2a—FT 4 ITHERL 412082—2y FERVWT/IN—=VF
IWACE21—EFDE A —ILDEZERERRFETH N, BALNILTHHENICITONhELSICRY., &
BiIcH< BHMIEHSPTER E N TV o 21 -HBICIIZAYT—F 7424 T Ly RHABEHEL, /N—VFJLa>
Ea—4DP5hsADOBITHFEEY., A2 -2 L VEFRBDFRISAITAATH S,

IN=VFNALE21—REDPSAWFRECBELTHY., AE2—2ELTOHKTRDOBEFIICETL
3LEZ25N 3, EMNBFEYETIEIA N> TIL—AL, T4 XAACE21—RIZHENT, SEN=VFILO>
E1—2DOEMORFES SCREREZOAEZITV. FFEZE LV E LD, DETREICRESIN TV
BREE, B AHRAOREBIEEINDIDH D, POT—HAESFN—YFINALVE2—E2TH-TH. BE
BREhTWRH0EMEEE L THRELTVWCDBEFELTETWS, SHOBAETHL P ELE-LIFHREH
FT2EEDHIC, EELDBDE [RERMERE] ELTERLTWCZER, N—=VYFILaA E2—-2DREL
TCEEREZFEFETDEEDHIC. BEROEEFEMIPIABOME L TOMERFMEZRIESEIEICAEMLTEL
EHRHMURRICET DI ETHEMTHDEER D,



B Abstract

The mid-20th century saw the advent of the world’s first computers, followed by inventions of the transistor and integrated
circuit, and rapid development of computers using such semiconductor technology in the subsequent half century. The world’s
first microprocessor, the 4004, came into being in the early 1970s. Whereas the 4004 CPU featured four bits on a single chip,
later engineers would develop an eight-bit microprocessor, which in the latter half of the 1970s was put to use in the Apple II,
the first ever personal computer, made by Apple Computer, Inc.

In creating the personal computer, engineers sought a device that could be used by individual consumers, meaning that such
machines would have to be reasonably-priced, compact, and readily operable by computing novices. However, the first eight-bit
PC did not lend itself to easy operability by typical consumers, given that the devices could only be operated through user-written
computer code. Later, when the 16-bit processor became a reality, IBM Corporation began selling its IBM PC featuring a 16-bit
CPU, for which it adopted an open strategy. Designed to operate with existing software packages, the new machine came into
widespread use in the business world. However, its character-based user interface (CUI) meant that to manipulate the device
users had to enter operating commands through a keyboard.

In 1984, Apple Computer, Inc. began selling its Macintosh computer, which featured a graphical user interface (GUI), which is
now standard, adopted from a computer dubbed Alto developed by Xerox Corporation’s Palo Alto Research Center (PARC). The
Macintosh computer featured a mouse and had graphics display capabilities, thereby introducing a more intuitive means for users
to operate PCs.

Beginning in the latter half of the 1970s, several Japanese companies also began to develop their own PCs. The first to go
on sale was a microcomputer training kit which came in an eight-bit, and later 16-bit model. Among the major achievements
emerging from personal computers created in Japan is the introduction of systems based on the Japanese language, which would
lead to computers operating in languages other than English, and the development of commercially viable “notebook” PCs.

An expansive character set is required in order for a computer to operate in Japanese, needed to accommodate the many
katakana and hiragana phonetic characters and kanji ideographic characters (based on Chinese ideographic characters) used in
the language. In that regard, engineers explored various means of enabling kanji-character input, including direct and multi-stage
keyboard methods, and eventually came up with a “kana-to-kanji” conversion method whereby the user would enter characters
on a kana-scripted or alphanumeric keyboard before converting them to kanji characters. This led to the commercial viability of
Japanese-language word processors which eventually boasted widespread business and household use, and featured technology
that would later come to be used in personal computers. Although the earlier eight-bit machines could not handle the Japanese-
language character set, the advent of 16-bit CPUs made such systems possible. The first such computer, NEC’s PC-9801, was
introduced in the early 1980s. The new machine was equipped with improved graphics capabilities thanks to its 16-bit CPU
along with memory designed to process the Japanese character set, thereby making the notion of high-speed computing with the
Japanese language a reality. The growing prevalence of the PC-9801 led to retail sales of Japanese-language word processing
software, which in turn came to be put to the task of preparing documents in Japanese using personal computers.

Engineers would go on to make smaller and lighter devices in response to consumer demands for portable PCs that could be
used anywhere. Japan led the world in pioneering hand-held computers, developing the first such device in the early 1980s, and
would later go on to create commercially-viable laptop computers with functionality on par with that of desktop units. Japanese
firms continued to develop increasingly smaller and lighter devices, culminating in Toshiba’s Dynabook computer, a small and
portable A4-file-sized unit that went on sale toward the end of the 1980s. With the Dynabook and other such computers based
on “lighter-thinner-smaller” technologies developed in Japan led the world in what was known as the notebook computer product
category, with various Japanese companies successively introducing a string of remarkable products to the market, thereby
paving the way for making personal computers a mainstream product.

The latter 1980s saw the advent of the 32-bit microprocessor, which was followed by the dawn of the Internet. In 1995,
Microsoft’s release of its Windows 95 operating system, which enabled better access to the Internet with its graphical user
interface (GUI) computing environment, helped popularize PC-based online computing. As such, e-mail correspondence and
online browsing through PCs with Internet access became increasingly commonplace, laying the groundwork for today’s
information-based society. The emergence of smartphones and tablet computers in the 21st century ushered in a trend away
from PCs and made computer technology an even more integral part of our everyday lives.

Now that it has been nearly 40 years since the birth of the PC, a transition to a new age of computing seems to be under
way. Accordingly, this study on the history of personal computer technology investigates successive developments that brought
about today’s personal computing technology, from the earlier mainframe and office computer phases, and looks at how that
legacy has been preserved in Japan. Corporations are gradually discarding equipment that could provide insight into an important
bygone era. Some formerly ordinary PC units still in existence now represent an important part of our technological heritage, and
accordingly should be preserved. This study reports on details that have come to light and furthermore helps preserve knowledge
of roles played by personal computers registered by the National Museum of Nature and Science as important examples of
Japan’s technological heritage worthy of preserving for future generations (“Essential Historical Material for Science and
Technology”). Furthermore, this study reaffirms contributions attributable to industrial technologies of Japan that have hastened
humanity’s knowledge of science and technology, and that furthermore hold potential with respect to future progress.
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A VFOTIUYE—=F4 A7 FFA4 T2 Tl
LTV EliThHolze 7+ A=T v 71352514
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ZHE T I vy Btk g) LEFETR-%
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FAF—iEE DD, IV —F3I 22—V v 7Dk
BRuF & 225 720

S 5 ITRERERAIL L 72 MSX2+ Btk b 1988 412K
ENLH. 16y b=V F VT V¥ a—FHPRE
WZH R LR 72720, MSX2+ BAEICHEILL 7278 —
VNIV 2—FORFTA—H—IF. ZEERK. Y
=—, BTFEZRD 3L o7, 1990 4E121E MSX B
Mot L b MSX turbo R M2 FE S iz,
CPUIZI6 ¥y F® R0 ZHRA L7z2%, ZhiZxtin
L CTHoE S NI THEEED FS-A 1 ST OAT,
1991 4E58 58 D Z DO H kB FS-A 1 GT % MSX Hif% i
BOWREZ 7 5 72

B ICIE 70 L W MSX 28—V F v a ¥
Ya—galagsh, MamHEE 100 HH%E S 27
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MSX DI —VF N Ty 2 — 7 IZENDATE
e 0%, 799N, BEREBATHERES I
720

322 EBABNOEELEREPC-9801 0%
15:16 Ev bOBFL
KETIX 198148 HIZ, 16 € v b CPU 2 w7z
IBM PC 233898 & 7225, BIPN Cld =2 B AT 4F
RHIZ-ABMOI6E Y hX—VFLarEa—%
MULTII6 25K L7z Witz 8 ¥y PR ZRAL
TW7zAs, #1982 4E 10 HITNEC %16 ¥ v  CPU
BXUO16Y Yy bNZAEFML7ZPCI801 2 FE L
7eo ZOHWETROM O, 7y ¥—F1 27 F
TG4 TRN=FF 14 A2 K54 70874 & PCI801
¥ — LA S5 TPCIR00 ¥ ) — X ko iz,
UBHADMRE S =V F L a sy Ca—FIZRHEL,
FREE XIZhE X))k o7

(1) BRI

19774128 F 7 7 2 A I HALBEO 16 E ¥ b
CPU [MN1610] #fwvw/ L —=r 7% v b Lkit-
16 % % 5¢ L (MNI1610 B & OF Lkit-16 12 2 W T i
(512 x4 zu7uty 4] 2H), B4 CPU %
I 7R E AN R - SRR T T A £y PRR
TFT—=—T R —=Z2DN =Y F VI ¥ 21—7%
PANAFACOM C-15 % %52 L 720 1980 4F 1 A #E 13,
MO THMAGHEEDS A Y F 709 E—F 4 A7 KT
4 7%2FEW LN —vyIFVLarya—7%
PANAFACOM C180 ¥V — X% %5 Lize 4 ¥ TV
D16y FCPUE WA=V F VI rEa—%
& LTid, 1981 IS =ZEHEHEAS MULTI 16 258 & L
720 AKEIZ CPUICA ¥ F i 8088 i HI L. OS
T4 Y- Y% —F0 CP/M-86 2 H L 72
40 F X 20 17 DM FLZIRD BB % BIREEE T 1« AT L
AL, 7Y E—=F 4 X7 FIA4 T2FERL72AKDY
RN —F NI 12— Th b, FHNBE
B BHAHMEHRE R A R b a v ¥ 2 — 5 O L
KM@ERE, FCEBHELTRREIN2LLD
0. AEWLEERLETICEES L o7

#1982 4F 10 A 12 NEC i& PC-9801 # %56 L 720 [H)
ik, €A RFICHI S, ERRREA R RK 640
FuNA b, HAGEUHEL 75 =757 4 7 AFREE
BEZaMMZ Tl NECOSE v 8=V F Loy
¥a—=%®DV 7 b= FljOEMEZKKL %M
O, ~HEOEERMEEB LR RO 6 v b
NR—=VF NIV 2—=FThHo71



X 3.16

=EEH N—VF I E 1 —% MULTI 16

X 3.17 NEC /¥—vFJa>E1—% PC-9801

318 E+@& /N—vVFILILE1—% FM-11

%37 16 Ey h¥—vFIaLbE1—42ESK

=

Hisk

1981

= ZETEAE 8088 #5ik MULTI 16 %58

1982

NEC : 8086 #i§i PC-9801 %7€

1982

i 6809 L 8088 #Eifl FM-11 F a8

1983

g —7 . MZ-5500 FE5¢

1983

E S ¢ if800 model 50

1984

Wil FM16 3 383

1986

o —7 : MCB8000 #ifii > X68000 %78

1987

@il FMR 2V — 2550

1987

Y 98 Bt EPSON-286 34t

By 1982 4E 11 HIC FM-8 @ Bk LT, [
HPDI6EY F8—vFLar¥a—% FM-11 2%
Bl FM8DT7—F7 27 F ¥y 2L, ¥ v b
D6809 & 16 ¥ v k8088 D DD CPU Z#H kL
T.8E Y MENLDT T Y 5 1A DORAKNEDH %
5720 FM-11 1% 8088 TON Y F~v— 2 TRREHT
Hole RKROR=Y Y 72BN TLEIEF, I —D
DCPU 6809 % fli > T8E v FHEE L TH w7z
FM-11 &, K fii #% o FM-11ST. H{ #§ FM-11AD,
LB FM-11EX @ 3 € 7V TR & Iz,

16 ¥y MERRICR>THN—VF Vs ¥a—7%
DHEBMHINEND X H 2% D, 1983~1984 412
BEME2PLETVARAAHI6E Yy bX=YF N a v
Ca—ghkAe LRI EN 198341213y v —7F
D MZ-5500, L if 800 model 50 7 & A3FEE &
N=d, WIFhbREDEFEH B TOWREASHLT
Ho7

1987 4E 4 HiZid. =7V ¥ 54 ® PC-9800 1.
B PC-286 model 0 235858 X N 7zo PEREMGIC 13 ) IRg 1)
WZHHESIN72PCIY80 L YD IAMNT +—< VR
B Twniz, Mo HEEICETFTA2 Yy 7o
3, 9y 7 by TR ) — M, F— R — F—{REL,
T vy R LA DEFNDNDH 572, Ot A
F 4k 2 513 PC9800 & IBM PC/AT o T H. 4 ¥ 7%
1987 4E\ZF e S iz

AE—=HTIEY ¥ — 77 68000 % fli ] Lg% 7
57 4 v 7 ¥k % fii 2 72 X68000 % 1986 4E12 5 FK L
720 (RE—=HIZT(3) AE—HOEMRE - FbkiE —
VFNAVE 22— 5 DB BIR)

(2) NEC PC-9800 v U—XDERE

a) NEC 8=V F LIy ¥ oa—%HEDRER

NECONS—VF NIy ¥a—yHEFN—VF L
AV 2—FD3DOOMEFRITED T L HEAN
1981 SEICPesd H N 7ze FREHMKAGREBRIZ AMBEE L
THEDF, 8¥ >y hdPC-6001 & LT 198149 A
WZREENTZ, /2. PC8001 D LMD Y v ML
LT PC-8801 Asfllgic g s hrz Vs

HEM 16 €y MRIZOWTIEZ, %04 7 YV
VMR EDEICLEZEFN, ¥ 74 AV -
“TYAFA1000 OTFMETIV. 2 FE TO PC000
VY= A0 LR E LTOEF VD 3HORI B
SNz A VT Ty MK ZED LIILAZD DI,
2N—VF V& — 3 FIVN5200 EF )05 & LT 1981
7 HICHFE SNz, CPUIC 8086 Z i L. —fkil
ERICERLMAL P84 YyF7uyE—F 1 2

N—YFI AL E 1 — 2FEMORKILAE
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7 R4 T72H%BEETHIAAA, OS 21X NEC
HBH D PTOS #HM L7z $72NECH D 5
74 v 7atyHGDC EZEWML. WiHERZ &HE
b U 720 i #% 1Z RAM48K /¥ 4 T+ o B # i ik T
798,000 1 CT&H - 72,

19824 10 H I3 HICNEC 285K L7216 € v b @
N—=YF)ar¥a—% PCIR01L i&. 1981 42385k
EN/IBM PC OB L 2T AT —%7 27 F v
ERHLARL(F =T v 7 =77 F ¥ 2 ®INL.
ZNETHOPCI00 Y —RAB XU PC00 ¥ —
ADEHERMEKL, ThODERE LORmHE S —Y F
AV a—7 WK ERES Tz, ZOBEFTLVE
AZTPCY300 ¥ —A%xEKL., Yo7y
7 M4E® BASIC 2 N — 212 L72#8 A 5, MS-DOS
G 2 %% C. Microsoft Windows @ A ¥ 1Y 7z 3% K 3
FCTHISEMICD2 5T, NECOX—=V F v a v
Ya—4oENiEhme UTRERTT S, 2k
BN HAREINIC B % 1l 55 475 90% DL 1 % JE 1
L. EREE Xidhi,

NEC i3 1983 4£ (2 PC-9800 ¥ Y — X & i3 #1112 GUI
ZIRL72PC100 7w LT\, 16 ¥ v b CPU
8086-2 £ MS-DOS #H\WT, ZVE vy b=y 754
A7V AT AL BGUIZEBL2LENL
W=V FNAVE2—FTholzh, WEEMHE DA
R B Y7 VYT HEP D Hh o722 LR PC-
9800 ) —AWFEHLEo Tl bR,
BHRET VIR IN ol Ty TNV 2—
& #2588 T GUI 2R L 72 Lisa & FEDORTTH
) Windows Rz MY LTzl vz %,

b) YU —=A~NDFRE

i) #i o PC-9801 (8086 H.#: u PD8086 5 #k)

1982 4 10 H 0% D b DX CPUIC 16 ¥ v b
®D NEC B3 D uPD8086 (£ ~ 7 )V 8086 H.i:, -
o v 27 5MHz) Z#H L. 2E1) 128K /31 &R,
K 640K /N1 M & L7z, 2YRIZIE, IBM PC D 8
Ey FOXTNALEELRY, I6EY FOCNHNR%E
PR L 72 PC8000/8800 V) —ADN—F7 7T
WY AT 2RI . WERIEF Yy T2 5 — -
=W f ¥ —=7xz—A (CUD MIFIZNn—F
7 x 7 &b L7z,

HAFED R HFIRDT2DIZT F A b VRAM 2 #
WL7z0 7974y 7 BHRREEZ 640 F v b X
400 Fv 8t 1M (#ZICHE) Tholze T
FAMME - 7574y Z7WEE BT, N—FT =
TWXEB1IFy PR 70—V B X116
Fy MEAAER 2 0 — VS EETH o 720 SREBATE
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L7299 74v2arbtua—5GDCETFA M
87974y 7K I MBRST LI LICED, &
RO FFIRNENT—=TFT 4y 7UBEWREL L
720 (PC9801 @ HAGHLELIZOWTIZ [41 (2) 16
Ey =V FLary¥a—%PC901ICk5H

FELE ] TilkR3%.)

PC-9801 Tix PC-8001 %> PC-8801 & Atk D3 %
BASIC Z8RH L. kDY 7 b7 = 7T HEZIG
HT&5XHITL 7 PC-8000/8800 >V — X &
eI, PC9801 @ 8086 Jl BASIC 44~ 4 7 u v
7 MR 2RI L 7225, {LOBERA-> TV
Vb EHRBICW Y B R 7. B HRMEL
72 DI BBIRIERICKETH o728 I, PC-
8800 ® N88-BASIC (86) X ROM 2 U & & N,
PC-8001 ® N-BASIC (86) &7+t v b5 —7 T
ez,

PC-9801 ix PC-8001 %> PC-8801 & H.¥# ¥t D B %
BASIC #fii 2. fERkDT7 TV r—> a v &2EHET
METE, ARG DR ORI 52 L8
TE72o NUYFIX—2F A b OFERETIHALAMA I D
PhrbOTboL b EMET, FITGDC 2R L7
7574y 7 MBOREIHBEOMRE R L7, £
7. H¥to 8 ¥y MEHI BASICO 7R 2”5 4% 16
Yy MRS CRIMICUBET & 72 00D AL IC 2o v
B CTH o7

PC-9801 @ BASIC L X ) T @ PC-8001/8801 &
DHIBWHEIIRERAY Y bO—DTH - 72, PC-
8001 % 5 PC-8801. X HITPC9301 & ¥ A F A%
FU—F7 v 7LT0WALI—FALnDlE, TOH
B 2MAREVWERbRL, fERkDOY T b
TITHMKTEZL V) T EITED, IRF LW
VAT ADPRRINTHERIIY AT LABTHW
C72 5,

ii) NEC V30 #& k%

PC9800 ¥ — XDEBMW L ¥ = THERICO %
Ao TWo oS, 1985 4E 7 H 2558 S iz PC-
9801VM T %, NEC ¥t 8086 HAR 7 1t v 4
V30 1Z4 7 Vvikd 8086 & ) EHTH 722 LI
Mz 7974 v 7 EEIKIEICRIES ., FERE
DF4YFZNVRGBIZEL B 8tFR-MD, 7Fuas
RGB 12 X % 4096 faurf 16 4 ARt 2R & 7 - 726
CORBNEENT 2D, VRAM &7 L — [l
HEAARGIEHID L7275 74 v 7B T O L
#¥ GRCG (Graphic Charger) 2%BM & 7z,

PC9800 ¥ — X T V30 % g ¥ L 72 PC-
9801U i 1985 4:5 H i 5¢ S, 354 ~ F 2DD



FDD b 1 CTHWR L 7zc WIETHICWES L v F
2DD/HDD H #y ) #: 2 % FDD # % » PC-9801VM
BTSNz, CORMIE (V0K 7Fas
RGB2 Wi - 54 »F 2 HD] &w9H, FhDED
PC-9800 ¥ V) — X @ BEHE ¥ AL A% & M 32 L 720 PC-
9801VM 13 V30 ##k & BjfEE W Bm Lk v, 1€
KOBMICHEKE L CRBMHEENL6MFIC, 75
T4y ZBHEEE 2 5L RIS LA w 9,

Z DEFET MS-DOS ZHE#ED OS & L7245 /Hh—
P27 VTR T T r—>a vy 7
T TIZINENYFIVLTH S I RBESZREL
720 F7 70V E—FTA AT TOT T ) r—Yar
FIHIAHLZZ S 72 RIS, VYA MY RATAD [—
KER| u—% 24t [1-2-3] & EHRFEICHHT
5LV Ay MDD T
iii) 80286/80386 3% kit

80286 / 80386 D B MG IZ X V. WA S 5
7 4 v 71ZxHs L7z PC-98XA % PC-98XL2 % & ™
BRI END, FhE TOPCINL DY T
T4y ZHEMEY T MY T R EOHIEDN Lo
720 JRPLIE L LT 80286 £ V30 @ 2 fiJio CPU %
R LT, 1986 4E 10 H 1213 PC-9801VX . 1987 4
10 H12 PC9801UX #3398 S /ze & o AR LR,
GRCG k. 7 H. # @ EGC (Enhanced Graphic
Charger) LWENZH 7T 74 v 7Tty
PAGEM S N7z, 1988 4 7 H1Z1Z 80386DX % #4ik
L 72 PC-9801RA2 H33¢5E S 7z,

iv) 9y 7 by THBIY ) = A=Y F LTV

Va—%

v 7 by 7TEROPCRLT,. / — MR D
98NOTE % PC-980INC 72 EA3 5 S iz, Th
S5IZOo0VWTIE [42 /=M= YF VT E2—
Y DFEBJ] THhR5,

v) TV = a vy 7 by 7 ol

W=V F NIV 2—=FRHETEIT I r— 3
VTN 2T DREEPEINDOAF &S
D, NEC T4 UL ZOEZIEH->TE 7
PC-9801 @ 1982 4F- 10 J K D % #] & i D B 13,
9 HMED S EFHRI S0 ROREMO< Y v & H—
F28—F 4 —HAWA L, 77— a V%
ek R Lo REBRDOIOADT—5 ¥ a—
Tl PRVOBDOFEVA ML —Y g UAEE
7z,

F 74 A3V 2—% O TIEL—FITIREE
EFRETHIEDDH oA, A=V Frara—
FTEEDLI B LEIAWTETHY, TELS

ZaT VORISR TH - 7zo IV — MIHE
Ty gy 7OREIZERSL 720121, HOHMLD
P OREONy r—YV 2 HELTBLLLERD
ZH, WEDOV T M ITNY AT AO KR
E— DRz Fo T id ol
198341 A2, PCOOL T 7V r—2a vo
(V7 bryxz7—5] oMb Es iz, 20tk
[TV r—va VMl Yz h, BRFRL A
DEZIC 5720 U4 EDOH—F)N—=F 1 —D
206 K0T 7V r— 3 HETWE ., PCIS01 D
TR L CEBICHRREENTDIZ A ART
Hol
PC9801 D7 7V o —3 a v Ofiid ik L <
b, MO T 7)) r— a Y OBRIZH L))
Bibhiz, ZORKEY 3 v TOIEFIIZ, fEkD
¥y MELIEA T, PCI801 D 8y or —IHh 2
HoTWolzg F—=FNNR—F 4 —=IZXBNyFr—Y
D EHDBPCINL DRBOREZIIEDLLEEZZD
N7z, JEBRICHD S mikAd Tbhl, %
I NS D EARBIR D btk o B T dH 2 )it
77— a vk, NEC M % A5 2 ¥
IR T, BRILOY 7 b T NT ZAHA D TRIG
L7e ZO—FT, V7 b IT7 N7 ZADEEIC
[PCO801 x| ZHIFLLTD H» 720 EHEDOHI
SN MR FATIR L [PC9801 Xty ] Dl X
N7eR=V 2B BEbEETIE. 1985 4E7 A
BB, AR 800 HR—=VIELLEWV) . JEEHED
BEEEKRET bR TEY, IBMIZPC O
DARZ Do TFXYy TV YOF XTI 5 —%
fio T—RK7 VEEEF v v _— v 2%t LEFHIC
hoTWiz,
c) FERLMEDOEN
PC-9801 D i M OWRFEIZAFARICHF O o AT B AR
BIELESIFEERRVIREBICR -7, 208K, H
M1THEEZBTR—ATHM SN T 7z, 1983 4F 1
HIZER=ZAPE L7205 FEXE TOHEET, PC-
9801 & 4 J3 5000 & @ i 4if % Ft $% L 7=. PC-9800 ¥
Y — X0 R EHI AT A B0E 1987 4F 3 12100 15 A
1990 4E 5 HIZ1Z 300 i & 22 L. [HEREE] oMufr
BN,
PC9800 ¥V — AH I L2 EH & LTIE FRED R
BHIFoh b,
1) MRE#EE 22—y 27 BX U 0S/ kxR
ALz &,
- CPUIZA 7 V418086 (H.#t). 80286. 80386 %
Ao

IN=VFI AL 1 — 2R ORFALHE
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- 0S/ Bz~ 4 7 v v 7 b BASIC. MS-DOS,
Microsoft Windows % £/

INBIC X VBN RBRETY 7 by = TR
BBICRD. 2L DT TV r—va YRS,

2) WEMAKZ B L, HIRMEOMER IR KRDS))
ZliEb ol
PC-8000/8800 >V — X & 1% BASIC (Z APk 2 ¢ 72

THILIZKY, TOERETHET TV r—arz

I FELMMTE 2, THITE ) PC-8000/8800 ¥ V) —

ZH 5 PCOYL ~NDLRLVT v THRELLTITZ A

XHTHY, HRRED S L

3) N"—FT 27 /OSDOLRLVT v 7 & BRI —
FRHMEIC L OB L HIIITZAEHICLT L,

@ PC-9801 HI N88BASIC % H LB % L T HI A IC
B2 A ¥, PC-8801 - — 47 PC-9801 % i PC-
8301 L LCTABICHHTE 252 EH L.

@ BASICA ¥ % 7)) % X—ZH 5 MS-DOS R— 2
BT AICHY, 4270y 7 MEEREHLT
MSDOS%2#7 7V, —3a vV 7 by xTITNY
FV3 22 Lu2EBRL, Z—FPEFICESHIC MS-
DOSOHLETT TV r—a vefificids Ly
L7
1990 4E 4% 2 1 12 &, DOS/V B X U Microsoft

Windows @ ¥ &2 & . PC9800 > V) — X DA

ZkbhoodH o7z, PCIS0 ¥V — ZH D BE &

v 7 &I, DOS/V B X U Windows X Iu D 7 7

Vr—varyO¥imikoT, EPLEE L &5 7%L

BoT&72. 2o N"—FT7 2 T7HEICOVWTH., B

DETIEHE->TV2boo, LR 2 EBER R &

#* 3.8 PC-9800 ¥ ) — X D4,

EHH SEHE

CPU R —F =7
e v— K = 7 O

+ NEC [ 3 8086 A& V30

- T 7 4w 7 IEH GDC
08 RS R
- v A 217 ik Ef BASIC
+ MS-DOS
+ Microsoft Windows
At T REAE R A B L FLREHERR
+ PC-8800 U — 2] BASIC
o JEIHERE A B L oo L A ERT

FAY et e FIR—Ff — VTN T T NG A~
OHEMHTE RO - B LV E DT 7
Ar—is 3 o RRAE

A—F T —%T I Fy
v R TR

% < O K

T—%T U F ¥
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Z. EREREALRRTH B PC/AT HFHO D O %M
L9 DOS/ VDS BERIZH o720 TDEDH %
Ko, EPMikE PC/AT HEBENZHR L Tw o
720 —7+ NEC & 1997 4 9 HiZk it fos—v o a
Y ¥ a— 7 R RR TPCI7/PCIB ¥ A T & 74
A v ] MY L7#i ¥V — X PC9SNX DA % 5§
KLU, R T — 57 7 F % B O iR finif
XD, 19824 X ) 15 4EHFEE LT & 72 PC-9800
Y — X3 EZ D7,

(3) "ME—ROE#EKEE/\—Y LAV E1—5FDES

6y M=V F NIV 2— A% PO
¥R LTHLHT, FE—HICE&E2ME D/ N—
FY 27 28U T, Bk, ZRELZREDL DO
DI I NI ¥ X — T 1987 E TR Y K
DI NVF AT 4 T HEREZ FEFE X & 72 X68000 % F85¢ L
720 NEC & & ¥ — 0] i} 12 PC-8800 H.#2 > PC-88AV
Bt L7225, ZD#H%PCIYR00 ¥V — XIS
720 1989 412 E L@ i FM77AV @ 1ALz 32 € v b
CPU Z FHlVWT= IV F X7 4 T HREZ 5k L. CDROM
% REHEFEIR L 72 FM TOWNS % %58 L 72,
a) MC68000 % #&# L 72 ¥ v — 7" X68000

Y —7I131986E 10 HDL 7 b= Xy g —
TIHABI6EY b R=VYF VT =T AT —V 3
] L LTX68000 5K L7z AEIZI6E Y b
N=VFNIAYE2—=FT, =23 T VIPTE
2XIB\ERTT T4 v 7k W AV kL
ATV RUNY T VI 24 TORMDD 5IHE
THHZEDZ, CPUIKRHIN-E I —FHH D
MC68000 ixCNFTI—27 AT —3 3 YIRS
TELH, FNTH—=YFvaryea—5 /T4
DIIFWMDTTH o720

K319 Y v—7 /X—vFIaLE1—% X68000



X68000 1 2 £V ZFEHET 1 X A /54 b D RAM %
FHEL, MHOAT I 4 MERE. €y b=y T HAD
768 X 512 K v M OFI/REE (F v b &I265536
th) ZHoTWhe ¥ 7 Y FIZFM X7 L A 8
L EAEEMA ADPCM HHAZ#HRL Twiz, /2
HHF4 ATV 227 L EWHA~D X —/8—4
VR=XFORBWHEE L7z, EVEREZ B R0 B
BWRZHBERLETHY, H R T A LSHEThR
726 CRTa v ru—, E¥tarybu—35, /0
arvhru—3, A2E®Jyarirtu—35, A7554 bar
FE—V® LSI A5 & iz,

W — AN — AR ERIC % > T
A%, X68000 138 —VF VA ¥ a—F TEBMES
EEREZHIEL, 7= —Fr—2ahoBhiish:
F—AhERFAMNTED LI LI BKET—F—F
F=ATHfio Tz [79F4 A Z2BHL., #
ODUREELL LD, Ty Z—FVRRELS S
T4 7 EMfoTr— 22 BIECX A REEDRML
7oo —WREH. F—2¥ERZHBTEZDIILALD.
X68000 DL —HFTdHh - 72 & 9, X68000 12134+
MO LEOVEHEIAZ S, Bub it 7 7 v asEAEL
720

1988 4113 X68000 ACE, X68000 ACE-HD 73%5¢
i, X68000 ¥V — X & LT1993 4 F TIZAFF20
BREATETE S /zo X68000 13 LA FIT/RT & 9 24
EHLTWA,

b) CDROM FEH#FE RO E 138 FM TOWNS

1985 4E 2%k #E &7z AV (Audio Visual) 78—V F
VearyEa—so Lk LT, 1989 TR ES
N 7z. CDROM % S CTHO TEEMERE R L, 32 ¢ v
I CPU 80386 (16MHz) #%#RH L CEwWIEREZ FH
L Cw5, CDROM id 540MB D KK TH % 729,
TR D MM TE 2,

320 Bh@/N\—vFarE1—%FMTOWNS

TOWNS OSIZ&L D 64 FAHNAL b)Y =77 FL
ARMEEBTLLLEBIL, TAAVRHBICES
GUIZREEL., BELRTVWEREZIEI L, Th
KO 7ur g IV PR LEY. ZL DR T
WY 7 b THREES N, BEEIE32 Y Y MET

3.9 X68000 D45

HH

il

1 CPU

- & | —7 MC68000

- 16MB OF F L RZER] & EHET F L2
HE. A AT Y IMB P,
f& K 12MB

s AEY =T KO HR

2 VRAM(E"7 4 RAM)

*F%ALVRAM, 7574 v2 VRAMIZE v h~ v 7 H&iRA]
+ 1024x1024 2 b o> FZH
- FORHIEE T68%512, 512x512, 512256, 256X 256 7 5 i Al

3 i R P /1] « For hZ kI 65,536 Mg
(R AE DS T .
(512%512 F v hE— Fo b &)
4 A Y a—/aiE R BRI A A— AR Y a—/ L A[EE
5 ARTZF4A b+ PR A — i AR b Ao i ARE
6 A E A —— Ry e AR d— = A - A—oi— o R — KRR

-1

CGROM (Character Generator
Read Only Memory)

ANK 307, JIS &1 - 5 2 i o p ik s A

8 FM ¥, 375 & ki

8 HfTF A7 LA FM TFi¥,
O B R

TR NTF v T F—N

9 A =T =2 FFra ¥ RGB, ~—FF A2, RS232C, 7V ¥, VafaFus, =
AR E DA v F—T x— A&

10 F—h—F N FUHART v T AINLTFy—F—F—F

11 TRy E—F RS FFAT B rFTOYE—F 4 AV KT A 7(2HD) 2 ik,

TP AT e Y E—AfR

N—YFI AL E 1 — 2FEMORKILAE
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BYVTIVE—FCTHLZLEREZ 16 y MEE LTHE
b TWwWb I EDNEholzd MRS X
TOWNS TiZ DOS =27 25 ¥ ¥ % fliie . L7=Z L
LIBFEAEDT TV r—varyB3328y v Furs
FE—FEFAHL. BfEEER XV HHRFETOKR
EREMNN LR

ME L Uik miiimg 2 1677 Jj favh 256 a5 ta bk
2 PCM HFiRZEHEER L, Mhh7 5714 v 7 ¥k
RF—=F 4 T EEEMATBY, N X=X F1 T
N=VFNar¥a—sypEhi, £/ ¥—24
MW7y 3 7+—H2ELTHREVENZR-> T,
HAFEMSDOS V31 =3 2L —%12k), FMR ¥
V=XDT7 7V —2a ORI biEE Lz

4) ga8/\—vFr)LavE1—%

1984 SFICHR Y ) VYRR LI —=V F VT — 27 R
75— 3 Y NAVILiE, Bif. 772723V, U—F
Tt yH, R—=VFLar¥ai—rEHKEEL. 56
WCHEAR, BE. LUy — ZEMR. KEFR E ok
HBEZHERLAZFFEHEAGKRTD o 72, CPUIKKIE
80286 Z Ml L7zo #fEIZS v F /RN T S L
TX, BELLTRBRDOAT =17+ vR/8y Fa
V2= LFALLDEDEL TS, FHA VDl
BTTy FFEFEL v HESZH L,

321 ¥/ DIN—-VFNVNT—-TJXFT— 3>

NAVI

3.2.3 DOS/V [C &P HAFFBUNIEXIE L Windows
~ODEIT: 32 Ev FDEHY

8 ¥ v MHEMRIZ Microsoft BASIC 235 - OS ® 3
RREN R TH o 7205 BOPETIIEIHIC8E Y
MEOPEHERME MSX 2R E S, REA— A —% &
PO MSX B A=V FLara—y 2 REsh
720 16 ¥ v MIREGIZIE MS-DOS 23X BEMICZR D .
PICid PC9800 ¥V — XD L IR A v 720 PC/
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AT HIBEOBYT L Y PC/AT HRBELARICH LD
CAX B S, SOOI LD AXH
KON—VF N a v ¥ a—P=Emes & S5 5E
Ihiz,

K322 =FTHDOAXKRE/N—VFILOILE1—2%4
MBC-17J

6y b5 328y MHUICEBITS 28T, i
RN—FT 27 OWT 2D T HARRMZ Y 7
by 27 OMRTIIT S DOS/V DSEREEHE L LT
L. L. NEC U DK 2 —H —23DOS/V LD
N—=VF Ay E2—=2IZ8IT L7, 0S D MS-DOS
A5 Microsoft Window (247 L. ThF TOXFA
v % —7 z— A (CUIL: Character User Interface)
Mo, V=2 AT—va vEAMDTTT 4 ANGEA
v % —7 x—A (Graphical Use Interface : GUI) -~
EMABRBRIIRE S Lo Tz,

Z DD Windows D3, & <2 Windows 95 D
BIHZEVL vy =2y FMERIBESHICRD, £ ¥
y—%v MRRICEALZ /1 ¥ =%y POERE
LHlIN—=vFrrvar¥a—2ilkbtky by—2r2a
YEa—F 4 YITPEBL, A=V Frarta—%
D FAHABE D Ao 726

(1) AX#EIN\—=VFILaVE1—5

AT 1984 216y PANA T AT A EZRHL
72 IBM PC/AT &R IZH b T, % < ®PC/AT
TP END L H 2R ), TP FE LR
RO —VF NI a2 —F Lo TWVo T2,
DOHEEICBWTH —FHDO—=VF VAo —F A —
= DHEHHAIZ PC/AT kg% FENT 2 & 5124k
D, ZhER—AIHEC HARGER G & 17 - 72 i %
FNTH AT 28 & 038/, L LHAD -
VFNa Y a— i PC9800 D b AN A
ENEYYHIT I EIE LD hh o7,

COEH)BRRIHLT, ~f 270y 7 M



1986 4E WA & H AGEASFHI W HE % PC/AT HAREE D
BB SA—vFLarEa—y 0L\ L.
NEC., B, WEZBRIPCA—A—% 194D
B ZED, 1987410 HIZAX ER 2 A S &
720 AX (Architecture eXtended) ##% & i&. PC/
AT HHFHEIN—F7 =712 & % HARGEMREZ
L7223bDTHY, EGA*E— F & X— X2 JEGA*
E— PN LT 74 v 27577 L ROM

£3.10 /N—VFI AL 1— 2 DEGRIGHE

w3V aOEEEREE

* CGA (Color Graphies Adapter):
640%200 F F, PCXT

- EGA (Enhanced Graphic Adapter):
640> 350 F > |, PCIAT

- PC-98 / —<)L:
640400 Fw F
- JEGA (Japanese Enhanced Graphies Adapter):
640 X480 F v k, AX(H %)
- VGA (Video Graphic Array):
640480 F v |
» XGA (eXtended Graphic Array)
1024 X768 F = b

B R— SN BKTH S,

1988 4F 2 HIC AX B Z SR L 72l W) D /78— F
Vary¥Ea—% MBCI7] B ZHEENL BRI
720 ZO% MBS AV ARER, FY 0, vy —
7 V==, ZEERLEI S DIHRFER S NIz, H
HAN—Fo 2703 X MEPLL 2EREEPL, HA
IBMRWE % &EDOPC/AT H ¥k & o B # 1k b K
PolzloWIRT IV r—va b ARL, Y=
THRIZIED RIS Bh o Tz,

HA IBM H#1&. 1984 412 IBM 2 A i ic
KETH%EL7ZIBM PC jr 2. HAFHILL 72 IBM
W=V FNVarvCa—% X228l VYA Y
AT HIHARGET =70y 7 s ORI L TE
L7220 ERIZHE N2 LS L d o7z,
E YA ZMHIIFITE, 1987 4RI KETHR e s 7z
PC/AT D #% Wk ¥ PS/2 (Personal System/2) % H A&
AL L2 IBM 28—V F V¥ A5 4 /55 (PS/55) %%
56 L7z PS/2 Hiftd  3EFEE— F & HAGEFRAIG
DHAFHEE—FZY O BELZTHHWETH > 7255 AT
NATH L MCA (Micro Channel Architecture) % $%

ML TW72Z &b b o Tlitgd s < R D o 72,

(2) DOS/V fHHFED/N\—VF)IVaAVE21—%
a) DOS/V D&

PC/AT HIECHAEZ WA 5 L H 12T 57201
F. TNECTERLALHPOHEHN—FY =2 7 HLET
H o720 DOS/V Tld. VGA* FoRbfk %2 o 72 PC/
AT H#BICH L, v 7 b = 77250 CHARGERREZ
W HEZ L7z DOS/V X, 1990 4E 12 Ao s hiz
IBM DOS /"= 3 » J40/V. BLXOTZDHOES O
W CTdH %, DOS/VIFHARIBM ®/8— F )b a2~
Ea—FIINY FVENZT TR, Ry =k
LCHHARTHEENS X912k, itk PC/AT
HFETHFHWEETH - 720 DOS/VITE Y., fiEht
THHFHE LOFEREMEARRIC L > T2 PC/AT Hf
BAERPENC BT HEREMARE 2o TAoTE
b) PCAH—=7v7—=%7 7 Fr il L HA

IBM

DOS/V % & o 2F 2. HAIBM iZHAWHICE
BB LRI A S SICHEEL . A — T VIRIEE L o
T, 1990 4E 12 A2, PC/AT Hig#W 2 AL <
WS EEHERBMELT [PCA—T VT —F77F %
HEdE ks (WEFR OADG) 2 Vi A La2FHL
720 SO¥TDOS/V (DOS J 40/V) @ OEM i,
BIOS # & &/ — K =7 & OS OXEARMKE O MM 2
Pl %27 T EFWE SN 19143 H 12
OADG FIERUZFER L. 4 HOBVRFITIE =Y F
NaAv¥a—FDA—h—1381EFT 572, HA
IBMBXUO=ZEERK, P —T5hE0 AX iz o
AYN=ITMA WEREBBML 7z,

YW OADG HHBED IS —VF VT v ¥ a—F 2550
L7Di3, HAIBM: e H LYy —T54 EZAD2
HOART, HEAGEZRPEL, 7TV r—varyv 7
P 2T M Mot TDEDRIRRESRET B0
2. OADGIZ VXY A MY AFARO—F AV AT A
BEDKFOYVT7 Y 2T A—%—I12 OADG HED
TTVr—=a vy 7 b7 OREEEENT7
D, 1991 4 10 H 121k OADG AL D /8= F v a »
Ca—32HRELRTT200 [F7=ANVL
T7 VYA BER LD T2 50% N bz,
Z DR, NEC Z B < HA D %4113 DOS/V IZ 17
L. 1992 fEEEITIE 20 #1306 < @ A — A —2 & 150 BEff
VL Eo OADGAEARk O BB ASFHTE 2 X H 2% -
720 W LHIZODAGORRBZELIFS LTHMBLZ
A5, 1993 4E 10 HIC PC/AT HIBE FMV > ) — X %
4L, OADG & HIZ b ) L 720 1990 4EARHT 12

IN=VFI AL 1 — 2R ORFALHE
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X, PC/AT H¥H% (DOS/VHE) 12X % [98] @A
AL R EN TV o 7228, PCI800 DY =7 #E) 1 ji
FTETIENT 5 Do 70
c) TNy YAy 7iOB AT X Bl Lo b
1991 42 12 PC/AT H. ¥ ¥ # — & — K T Compaq
Computer #1113 H A A 2 %37 L, #4E 10 A 12K A
¥ DOS/V & HANIG I AL TAKINS A% X
Mol WADETFTNVTI2) 8 F M, BEETFT VT
19778 FME, ZhEToMSKED/ S~ FLa
Y A= FITHARTH PG O E L7720,
NEC b &9 ALl i g O W L 2+ 5 21347,
=V F N V¥ 2—F DML — R A 72,
SO BEEBGEERT [av v rvay s ] &
I i¥ 725 Compaq Computer #11x ODAG B * —
=T &do7zds 4270y 7 bkHh 5 DOS/V
(MS-DOS 5.0/V) OffE# % 21T, HARGE IS % 23
L7z, Ml d Dell 1. Gateway #l: 72 &4V & R %4128
Z AL,
d) &+l PC/AT HIE FMV 1) — X
ChECTHELBIIMET—F77FxI2LD, €Y
A AMFOFMR ¥ — X, Ay o FM TOWN
TEMHOERZIE2 > TE& 7 1993410 H 12

R

=

323 BL@ /N\—vFIaLE1—% FMV466D

DOS/V kI &9 PC/AT HAED FMV ¥V —
A agEF L1z,
CDFEFELRE, AT HIEETH 5 FMV ) — A3
FtDAL VT T FiZhoTwole BHTFTAY
by 7R, ) — MR O% 3R T, CPUIKIES ¥ 7
VoA @ 486SX/DX/DX2 A% # R ¥ h. 0Sik
Windows.3.1 DOS/V Z il Sz, Zh o #fUEIE
Y YA XML TH o 7245 1994 45 113 A )
T IZHE L7z FMV-DESKPOWER ¥ V) — X 2358 5¢ &
. RIA S ET VIR R S iz,
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(3) Windows ~DHE

MSDOSDLZ—H AL V¥ =Tz —AFF—FK—F
ANCZE ARV FR=ZADF ¥ T 7 ¥ — + Z—HF—
4 ¥ % —7 z—A (Character User Interface, CUI)
ToH o720 Macintosh 7T —27 A 57— a3 DI TR
RTA AT I T A ANI—FL V5 —
7 = — A (Graphical User interface: GUI) ®Di2%%
ZIFT, 4 7 a7 bihid MS-DOS ECTEifES %
GUI & L T Microsoft Windows 25BH 5 L 720 4 #I D
Windows 1.0 (HARFEMUE 1987 4E) Tidw A4 v b
ZFHRLIEDHTELD o720 21 (A 1988 4E). 3.0
(F19914E) &NnN—=Tar7y7ENT, 199345
HO31IWMOBEHITE Y L flibh b L) Tko7z,

Intel CPU @ 386 T ¥\ ¥ ZAE— FOREER IR —
MCEBINF & A7 BBORMITIMRZ, <V F A
TATHREBRLAHRICXFEY A X2 KN TE D
TrueType 7 + ¥ &% K— 9§52 & T, GUI 5ihi
BT EH72 T VL= ANV—%db2b LT

MS-DOS #* 5 Windows ~D BT % e £ D F 72 D
A3 1995 4EICY V) — R E N7z Microsoft Windows 95
TdH b, Windows 95 &, MS-DOS # NN ¥ R
fEL. GUIZ&#E L, AW VF X7 4 71Kk
Ay PT =R GES S OBRBEZHERL TV,
T2, OTHEREINZT I 7&T VA HBgIX, 75—
VFNA Y 2= SO L SRmB S 2 kL.
MNOLBETHROLLTHATE R RM LA, 25
2. MR REN— Y 27 CTEELTH74 v b
TR V—=F DB, —KRT—F 2123 %
MOELT TV r—a >y 7b7270
Windows MAES L CTE 22 W REHBML L1,
4 v —=%y bOTIIHE L THIE S/ Internet
Explorer &4 @55 ) Tdh o 72A%, Z D% Windows
R R X, Windows 95134 ¥ —% v Fo¥
FAZKRE S HIKL 720

(4) RIVFXT 1 FPHEEEDES L

A4 rzu7ukyHo32 ¥y MUk B0k
DL L BT, TVFAF 4 THEREDELL TV
720 & 572128 Y5 L 72 Microsoft Windows 95 Tid.
7574y 7 FRKREER Y v FEERE O i 2 &
SNVFRATATHEZYR—F L7z SVFRAT4T
T BRSO Pz B EREEAEA S A, | Al
FUFICF LEBBBNEOF — V4 v VRl L F %
FATNR=VF NIV 12— FBED OB LT,

1994 4£ 5 HIZHA IBM 1. PS/V Vision ®—1&7
FEFNVELTTFLEFa—F 2N LE [FL28Y



avF] 255 L7z NEC X 1982 4EIC< IV F A 7 4
7 $51H T — 4R 0 98MULTI % Wie L 72 1984 4E 10
HIZZ oLl L LTF L ERRE. FAX 7 2 Mk,
MPEG A— F & L& #fii L. REMBEOMITDOT 7
Vr—2arI 7 b2 T7258TIA A=V L
T 72 98MULTI CanBe % %5¢ L 72,

324 /—bhEN=VYFIOAVEILI—IDERE
BHLEVNODTELI 2 —FI2OoW T, 1980
AEARIE D 2 K E T Osborne 1 % Compaq Portable 7%
EOR=FTNVRNN—Y FLa v a— s HhHESh
oo LALKREZDARESHEID10kg L EDH Y, #
HLEPNIIEHEPRDLETH - 720 RPEITIEINY FAV
FaryEa—2 BT ) /DMITHESICHLENDOTE
BEWRT VWA=V F LT v a— ¥R E R,
=T RR=yFVas¥a—=FDOH LIy VIV E
Y B 720 1980 AEARIRDICESR L7y FALF
V¥ a— % TIE/MMULZE% U TR IZIRARBIC L
FONZD, TDHOT v 7 by TRICIIE R L
WL 72 LR B 7220 /N REAEARK Sz, L
L EZ2MHICRLERICIIAE &, ES O CHEH)
Holzo 1980 FEMRMEDVIZHSTAL 7 74 VT A
ATCTHERED ) — MIN—=YF VT 2—F9FRE
. DB — MRIASHIRE U7z 1990 AER AR BT S
SN R L L7297 7 — NSRS S, LR
WHIIEY T — MIBHPOIIE 57,/ — MIED
BEOMGE E T 2 EHA/MEEA 2 G2 LTI S
. R %2Y) — P32 -EBRL EET N, FKAHE

TIEF v 7 by TR ED, R=F TNVHDI—VF
WAy a—=%p)— b INR—yFLar¥a—%L
FEhTWw5,

J— MR —=YF Ty 2— 7 ZRVE R E
V—=FL7ZGHTHY., MOV TIZRED [42
J— M=y FVar¥a—ynER] THhR5,

SER ¢

1) F—N - E-bBV—VF, FHH - SHEHEER
[EF v -av¥a—T4 Y 7ORER], KEt:
(2008)

2) Walter Isaacson:"Steve Jobs”, SIMON &
SCHUSTER (2011)

3) HHMHERERNERESM: [HAD T ¥
Ya—&l], F—2a%k (2010)

4) AHEBA : [F8v ay AM), Adksd 701, &
BeENE  (2000)

5) i c [RHEBENCEKZ D], 7AF—HR
(1996)

6) WHARE—EB: [FLEFXF—2LFYV 7 LR
Fl (Xsk), FENEAHEEWAER /TBS/ Biotlh btk
(2004)

7) HESVIUEE: [N—vIFrara—T+4
¥ 7 ®304] (2013)

8) HABRAMA &4 : INEC» 100 4], HAELR
(2001)

9) EHAGIE : [2¥y 3 YAIHEEL], FESCH: (1985)

IN=VFI AL 1 — 2R ORFALHE
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4 | nAoHmo R

I 4.1 BAENIPEEORE]

RO X IIZT VT 7Ry FBEHRICHE TS
WELRRY, ay¥a— WD, EEE
GOHAEZ I V2 — 7 THH Z L3RI
Tholze T2 94 T5 =7 —LER B VHAR
WZBWTIE, AN BZANTEZEITE20EVI K
XRMEYREDH o720 TiROLIZREVEDY 2T,
A4 27 L— ARSI 50 e HARGE LB BR B A3 3
TEF, N—VF NIV 2—|2k5HARELBA
FEHINT, NOTHTHII Y Ea—F THARHE%
Wz BEHITHhoT2,

MR TIREL 2 H LHEDERITE S 4 T T4 5 25H
WHNT Wz, EDHRI AT T4 5 LH—EHDF—
RK—F2bo7L 547 (AMEEHGER) 2HWS
NDEHTHY, ShpPfloarya—s~DOA))
WKHHWOND X% o720 1950 4R D )6 12 Wk
KRTarea—yopibaiGE - 7225 — o7 —
FMMTIET VT 77Xy bOKIT 26 FINZ T
FEMATAT~63 FHhF L., 7F A MLIHTY
B~ FREO LTI BZ T L o720 ThE
MIRICAHNEBERLY 7 by 7 BRIz,

DARETIE, EFOI Y 2 —F~DO AN HEOR
EUHNS, ERERRICH T 2 EEEEEHEER S D
Fi & OiFamd AT b T & 72 MBI ST W2
% T, HAFEOWERDIIHZITBV T, FICHE
REVARAMTRELMEE o T, T TG
R IC O — < ZEEEwAE 2 S NREZ R S
. HART =<8V 28C. BUEOMRIEA TH
Koo —<iit] 1CE-TWD, KIERMRIZIZ A+
VB & ML TR DAL S N, EOBRBEIE
ADFEINA Elpodee PTFOMEZRYBRE, &
FAFICEBRHEEREZHWE LT, FREECRICE
REWML, 20554 7O EERICEN LT
OO s 4754 %3 1950 FAUNTGRIES I, 2D
BRI DWIE S Nz,

P AWK E R METH - 7225, BT
13 1950 4EACA & HARGE LI O M A % 4D T
720 1950 A B, Bt ETIXAAFE LD
BELBEIMTDR TV,

1960 4EACHE LIS, a v Ea—F DKL L I,
PR YLD TR EH D e o7z, HARFFEOELIX
BPRAR LY L TH Y. FHEEWALOT T HEFD
AN D WHERMETH > 720 D2, Fik OB
FANNEBROBHRAI b NIz, HEMOF L -5 %
VRE L7720, ATNCIHEFICFREr o720 Bl
PINZHEBDPWETH o720 L7z,

1964 4£12, IBMIZ 7 — F7ut 3y v 7Ot it
ML, 24794 7 ITIMBISE B EEZ DT 7
MT/ST (Magnetic Tape/Selectric Typewriter) %
J#L7zo MT/ST TRCEERTOBIEDLES %
& GEOMAHD LR LR ED, KERRAY v
ML &N, HAEY = F7aty $odlid, K4
WA FRAPEBE NS 1970 0K F ezl
BORMoT,

1960 EACD 12 5 BT RSV EBE kDO — T3 H

T HLEEASRE D . MBCER THEFER Y 2 T
LOFHDIEE 57225, BRoNZ2pileEE>Tw
720 1970 4ERPIEICA B L HHEERE TV ¥ 7 38 Y
L. &9 R MRBER L ERIMAETHENR MR E
WEPRALAMEDND X ) T holz. F72. WK HWE
KRO—FBTHERY — ¥ 200 Lo =0T ORI A4
572 1970 EROKD Y CHAFE T — F7at
FAGEA L, 1980 SERICHT T —=F ety ¥R
WHIREFT) ¥ 5 T4 AT VA BRI 2l
THEBL, X)) MWET - HARFERRLB S —#IEDbR
589 %o, WFI— FOFEERIIONTDH,
1969 4EIZHAF D . 1978 4E1C JIS & L CTHillE S 7z,

HAFEZ T V7 7 Xy P ERKEL7256. KOE
VI TFRENRL W ETH S, KIKTDH 2,000 fi, —
BATIZB TR, S HICAA, AR EZH) LS LIS
% DENUETH D, F2FRHTFMAEL BT
HY., BHAHDBEMT, FEREERFEFRTEIL W,

HEFE AN FRD (R4 BT
BHE (2R 7 b FROWE
i &)

(1950 F4%) (1960 &F{t~)

—»

BAEI—F 2= =

Tut i =k B HARE
WAROR &L SRR ER
(1970 & {E1EE) (1980 E{EHT2E)

41 BAFEWEERRE TOEDY
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COVDITLELRBMIETHBETLE L) L2 LD
EIOCANTEHTHY . RTIE. Mk, filitko
it D=—ZX WS LM TFE (7)) vy BLUER
N BRELZRETH - 72,

4.1.1 BAEANAR

(1) #EADAF AT

H1HACT V¥ 2 —%» 1950 SERICIE. DAET
b HRIEGE R ORBHFIEI T Ca—F D AN
B LTHOeO Wz, ThEERTFE D 7 hF 05k
RI2DEEPEIRA Do 720 BFEDANITOVTIZ,
FKALRT X ) B4 HEWRA DNz, ZBY T

FDOF—FK—FEHVBIEFTLIA T T4 73,
1960 “ERICH B CTIA K Hw b 7z, S ORI S
NTCW A RAHEFEE TR D 1970 RO Db Y 125
fesh, DRI RAETER IR LT E &
D, HRFEI—F7aty¥, ZOHO; =V FILa
Y a—y TR ENL I LIV P,

(2) RBEFZEHEHXDOMR

SHIEL bR TR IRAETER R IE, 1960
FEROIMKRFORERE S OWMIEs KM L Sbh
%o TDMH, £ 42 TRT X ) ITKERMNEOWIE
THfgEA b, B A7 A0 ES Tz, 2hb

F41 THOBAREANAR

Hak

B m

LR 7 FER

BT FOF—R— FEHN5HR,

DO F—|Z 3Fx4 7D 12 LFE AN, FOF—4 24 FIx8{TRCET S - &L T 2,304 °F
RO, HFTUTHOY—%, EFCUTHANOMNE 2 BT 55— 2T 5,
FEFTH o FHTEDAEE T, BEE L 70~100 T4 @ N JTA3AlHE,

Pt o B ASE CEE R TEERTR (ETT L2 A7) CER Sh,

- 1954 4F : BT & BT AN ERF R ATV, B AR TR T A AR,

- 1955 4% : 5 A #E & B ERT A R FIRF AR I X 2 AR A R R,

- 1958 4F  FTIBUERT A E Y0 SC-4 S Pl & AU - BETRIRERREE(Z ) v %)
R, FHMERCHERSN, EFET LA TOREIZR S,

- 1960 F : HEMBEHIC L D =2 — AR FOEGESREE 0, EEOHML CHETET L& 1

TEEH

XS A7 HIK

P OB STEMELAA T ITA XL TFTa— FREFRENMLEZ LD,

s FORFRICHHEBEI AL S 2, FRROENLEE L, FTEEERE S 30 F~50 F/4r
s o FIEEEAE S S ERAIC RS S, MEICMFRORVwa— FEMST 5
Bz, T —a— FaEfmL THARA FRBRERINT,

FZ 4 (BF#) KK

MEEEAY 1965 EIZHTE Lz BT AT L5 6,
cBETOEE FT LCEEST, EFTHVFRA— A A LERLFTEOXLTFOEZA
I EF-ThnE, AFETHE—&MT L a— FREET L,

ATy R
(25 o F HK)
(4 4. 2)

TR LOLFESVROLOTH v F LTETFWICo— FERAT L REL -,

< $ 2 DV AOITE 35 17%60 FIFREE IR~ e A6 A,

< 1970 BRIz A - THHTHTE, 1970 FROMIEAA T EERE,
FTRAFRICHSTAFRENTE, Yy FLBOOTER L PRFEARE,

o AT 30~T0 LTSy L EE LT FO L O L DEN,

ca— FoRAEHAL LT, SRS FA, HEREeH, EFAoizs, EE—
ST ARA L AREEE— e lPERuas Lo bl ERE,

2 A hu—2 5

MFENTRTATZ7 7y b 2 XFOEAELEE 15 1 MG SEa— FEREED 2
Abr—soif@CANTLHEA

< 19724 B2 E2—F SR TTA4 7y MESEER,

ca— FEREASTSTA0IC, WA, B, T, IS X 588k
A0S,

By FEEFDEET A0, EAOFIC LA EITESFIEO AN OISR 2 £
FEEL-MBOX—EFIEFFEAL. 100~125 T/ &0 3 @V AEEF TR L,
- B L AREOPTF —F ANRICEA, IR Lieh o i,

AATREE AT A

F—iR— KA BORR AN ETEERE « BT L0 B4R 0 3o sl 555
1978 FFICHATFE Y — FFet v #CEMLEsh, BHiEbo L LIE{EMEND,

N—YFI AL E 1 — 2FEMORKILAE
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K42 REEFEHAXORE

i

1964 SN RFBEIR B A R, (A S0 il s b TAD L, HEESEEIC LD MG, Mo, Sk
ST 73 B An R A R B L) T TR A iR A

1967 P R IUM R & SRR, i AR s A T ARATE,

1971 AAY 7 by =7 PHEO o —~FELEMRIC LAER T 0 7 F A%k,
FHERBEIL, 200 THR L, EAEINER,

1971 HUEMFHRHIFEORE O b L2, FAEER SRR OWFIE & Bl bh,

1973 NHK OfHR 6D, =2 —ASCRE LI R4 ETERO T AT LBk,

1976 B AR B AMEA BT R D A 7 LA IE,
7l BT O f- s [ B B S M A FIUR T 5 2 £ 48R,

1976 HEOHE G, BRSO R is 2 2%,
HlERO e — LR AR L LIeRR T AT LA I =ar Ba—F EICEl,

1977 T —TRRAHEEFRNARBY - F e o FRIEEEZ VR 22 s —CHE

1978 HEP A BEFERG XD AAEY — FF et v JW-10 33,

M42 FEFANZTLv b
(- FEETRAEERFEE)

DYATAIZREEMIH I v a— PSRz
A, 1970 ERZ P ICE R LI a2 — %
FH LT, EHLD720 0B L OEHKE O E
DWFFENHE ) 2SED N2,

1978 4F 9 H T, WE 3R 4 #7277 X H A
J—F7utyH JW10 25 E L7z, ZhITHWT
HADPRAH PP LR ROAAHE T - F7avy 4%
Wb L7z

R4 SC7H e BT SCTHNC AR 26, ek H
HILEANETH S0 5, TELZTIELE) HHA
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H b, CPUIZ8E » b ®HA6301 (6300 H.4) % 2
TR U720 20 My X 4 47FORDE 7 TR T4 27
LA &2RL, 4 27u7) 2Nl £ 7 a v
TYA7uhty FeHEETE72, BASIC Z# L,
AR~ OFERDER L=V Fvara—%
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bDIZ128k N4 FDONATAEYPHVS NIz, A
RO ERIZEMLE & AT 43kg, BHEIZERE ACT
75D 28BN TH o7,

1984 4£ 12 NEC 1 # 4% 0] 13 12 PC-8401A % 3¢ % L
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WiL7. CPUICIE 80C86. 7H v ¥ —F 1 A7 35
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MR 2 EB L7z, TII00ES v 7 by THIN—Y
FNALYEL—FDRBIIKRELHME L2 & T,
2014 4£ 10 HICIEEE ¥ 4 VX b — Y IZHE Sz,
BLEREFEE4ACENTOT v 7 by 7RI
80C86 ZMifl L7 FM16 n (84 ) Z5EKL 7. Ad
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L. 7uv¥—7F4 A7 #EL2 2HNELIZEF VL
FREDOFE T AT E 72,

416 NEC /— pEIPC-9801N (98NOTE)
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J— MES—YF 3 v ¥ 2—% PCIYINC % NEC

IR L7z CPUIIERZ2EY bxA47uratky ¥
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ANH A4 A, EEE] kg ZFEBL, 37— Moo
Thbo TDOHe HT—WHT A AT VA FERD
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W74 AT VA 2I0MBDON—FF 4 A2 K54
TENEL TV,
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ERAEMAERMORMLAZHRSE  Vol.21 2014. March

SEXR

1)

TR EXE RN ERE M [HEA0a ~
Ya—#5ER], 4 —2% (1998)

W EHE @ [ - HAREE TS WL B AN D F )R
15 L B, Volds,

LB XA R R &M [HAD 3~

2)

HAGEO A My & L3t |,

No.10, pp.1093-1098 (2002)
3)

Ya—%], F—2a%k (2010)
4)

EHZEM [ HARGRLB O © H AR oL



oS WiE JEF & OASYS) ], 1% #t L 31,
Vol44, No.ll, pp.1176-1181 (2003)

PHEESEfe [ HARGEBE OGEH - 305 - JIPS - M
NAN e &0 HARGENHOLBB S ], s,
Vol45, Nol, pp.68-75 (2004)

B - EHBEL - SF R - iEAKE - ER
M- —PRAT (=Y FVvary¥a—% PC-
9800 > ) — X ], NEC ¥ #t, Vol38, No.3, pp.
25-34 (1985)

7) WHHI[EE PCR YU —ZXDN—FEVT
M, b7 ¥ YR FEAM, SPECIAL No45, C i
AL (1994)

8) INPREEA: : (W - HAEENS WL BB O FE I -
W 4H W A Aty 1, 1 UL BE, Vol43, No.lo,
pp.1099-1103 (2002)

9) MEHEX:[YXYAMYATLA —KWZEEAL
HRmg & 3eqkl, s (1995)

10) flii— @ [FEMHARGER], fEdtt (2003)

IN—=V I AL E 21— 2EMDORBCREE

263



264

5 IN—=IVF)I 2V ¥ 2—¥DEEFIN
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