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Abstracts

Mitsubishi Denki Giho: Vol. 64, No. 5, pp. 26 ~ 29 (1990)
Simulation of Robot-System Dynamics

by Takahiro Masuda, Tsuneo Terauchi, Tomoyuki Kobayashi & Kuniji Usui

The article introduces a dynamics-simulation system under development as
a CAE tool for robot-system dynamics. It discusses the application of this
system to the structural design of the RV-P3 robot, which uses AC servo-
moor drive and can be fitted with force sensors. Using this system, simulation
analysis for evaluating the differences in mechanical performance betweena
single-chain linear configuration and a parallel configuration including
loops enabled the adoption of the linear configuration without the need for
prototype production.

Mitsubishi Denki Giho: Vol. 64, No. 5, pp. 2~ 5 (1990)
The Present Situation and Future Trends in Industrial Robots

hy Yukio Satake & Kuniji Usui

As part of factory production equipment, industrial robots perform a very
important role in factory automation. The article examines market trends
and explains technical developments in industrial robots, introducing
Mitsubishi Electric’s current models and future plans.

Mitsuhishi Denki Giho: Vol. 64, No. §, pp. 30 ~ 32 (1990)
Industrial Design in Robot Development

by Mitsuki Kimura

In recent years, increasing expectations for the quality of life and changing
attitudes to work have made it more important that working areas in facto-
ries and offices should be pleasant. The design of robots, which are primarily
used in factories and share the working area with human workers, is therefore
important. The article discusses the background, significance, and charac-
teristics of robot design, and introduces the design considerations for fac-
tory-use microrobots.

Mitsubishi Denki Giho: Vol. 64, No. 5, pp. 6~ 10 (1990)
The Movemaster M2 Series of Personal Microrobots

by Tsuneo Terauchi, Takeo imaizumi, Takaaki Nishimura, Yoshiaki Acki
& Hisayoshi Sekiguchi

The compact robots of the Movemaster M2 Series have an unusually wide
range of applications: education, research, and industry. The series offers
three types of robots: vertical multi-articulated units, horizontal multi-
articulated units, and rectangular units. A 16-bit CPU has been adopted for
the drive unit with software servocontrol, and the provision of full com-
munications capabilities with personal computers facilitates the configura-
tion of robot systems. The article gives the history of the Movemaster
product group, the development concepts, and an introduction to the
products with examples of systems that can be configured.

Mitsuhishi Denki Giho: Vol. 64, No. 5, pp. 33 ~ 36 (1990)
Artifical Intelligence for Use in Palletizing Systems

by Shinohu Tajima, Noriko Magata, Norio Kodaira & Toru Shigeizumi

The diversification of consumer needs is stimulating the need for short pro-
duction runs of many product variants. The article describes the outline and
special features of a palletizing system using artificial intelligence and
capable of loading cartons of different dimensions onto a single pallet. This
Al palletizing system is contributing to rationalized distribution at the Kirin
Brewery Corp.

Mitsubishi Denki Giho: Vol. 64, No. 5, pp. 11~ 14 (1990)

A Vertical-Articulated Robot with Six Degrees of Freedom and
a Wrist-Force Sensor

by Yuji Watanabe, Hirochika Mochida, Tomoyuki Kohayashi, Yasuyuki Suzuki, Takac Bamba
& Masahiro Fujita

The sensors that constitute robot sense organs perform a vital function in
allowing robots to respond flexibly to their external environment during
operations. The article introduces a vertical-articulated robot which, by
incorporating a force sensor in the wrist, enables external forces on the hand
to be detected and to operate accordingly. Applications include grinding,
removing burrs, fitting parts together, and a wide range of others that require
a “sense” of force.

Mitsuhishi Denki Giho: Vol. 64, No. 5, pp. 37 ~ 41 (1990)
A Highly Automated Automobile Final Assembly Line

by Rasashi Suzuki & Akira Sato

The fact that the final stages of assembly in the production of automobiles
are much more dependent upon human sensibilities, and much more diverse,
than the welding and painting stages, has limited automation to certain parts
of the line.

The article introduces the final assembly line established by Mitsubishi
Motors Corporation at its new plant in the United States. Thisline achieves a
high degree of automation by dividing the working area into manned zones
and automated zones and locating the robots systematically.

Mitsubishi Denki Giho: Vol. 64, No. 5, pp. 15~ 19 (1990)

Robots for Palletizing and Machining in Material-Handling
Systems

by Takateru Mitamura & Yutaka Ishihara

Remarkable strides have been made in robots, and in recent years the
demand has arisen for systems that respond flexibly to the needs of small-
volume production of multiple variants. The article introduces practical
application examples for two material-handling robots: one, linked to a per-
sonal computer, performs palletizing; the other, a traversing robot used in
placing and removing workpieces for machining.

Mitsubishi Denki Giho: Vol. 64, No. 5, pp. 42~ 46 (1990)

The RH and RV Series Large- and Medium-Size
Material-Handling Robots

hy Tatsuo M , Masami K a& M hu ito

Recently, demand for industrial robots is moving away from just replacing
dedicated machines to high-grade applications requiring intelligent servo-
control. At the same time, there is a growing insistence upon user-friendly
man-machine interfaces. The article introduces recently marketed large-and
medium-size material-handling robots developed to meet these needs.

Mitsubishi Denki Giho: Vol. 64, No. 5, pp. 20 ~ 25 (1990)
Clean-Room Robots

by Hisayoshi Sékiguchi, Kazumasa Murata & Takaaki Hishimura

There is a growing demand for clean-room robots for use in semiconductor
manufacturing and many other sectors of industry. Mitsubishi Electric has
been developing such clean-room robots for many years. The article gives
the configuration, specifications, design principles, and the results of parti-
cle-emission measurements for two robots: the RV-CMI microrobot, an
antomated guided vehicle with a manipulator, with airborne particulate
cleanliness of Class 100 (particle size: 0.5¢m), and a super-clean-room robot
of Class 1 (0.3um).
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Abstracts

Mitsubishi Denki Giho: Vol. 64, No. 5, pp. 66~ 69 (1890)

A Signal-Interpretation System for Constructing Plant-
Diagnostic Expert Systems with a Signal-Processing Capability

by Hiroshi {nujima

A signal-interpretation system (SIPS) is a tool for the development of diag-
nostic and control methodologies. By analyses of the observed system’s sig-
nals combined with knowledge engineering, it is possible to establish system
characteristics. The SIPS described in the article consists of two main pro-
grams. One, for signal processing, employs many FORTRAN programs for
specific processing tasks. The other, for making infererences, uses a kernel
written in C with knowledge-based IF-THEN loops, enabling full use to be
made of knowledge databases in signal processing and the system being
examined.

Mitsubishi Denki Giho: Voi. 64, No. 5, pp. 47 ~ 52 (1990)

The MACTUS-500 Series Integrated Automation-Control
Systems

hy Kenji Furuya, Masahiro Shimaoka, Shungo Mori, Hironobu Narihara & Ken Hatabe

Monitoring and control systems for public utility plants are moving away
from basic automation and toward flexible interconnections with supervi-
sory systems for the management of facilities that link them closely into
systems unified at a high level over widespread geographic areas. The Mitsu-
bishi MACTUS-500 Series integrated supervisory and control systems pro-
vide all the control functions—electrical, instruments, and computers— to
configure a simple, flexible, organically linked system with advanced func-
tions and high performance. The article introduces the system and its merits
in suitable applications.

Mitsubishi Denki Giho: Vol. 64, Mo. §, pp. 70~ 73 (1990)

TPREPO, a Distributed Transaction-Processing System for
Small Business and Personal Computers

hy Eiji Takasaki, Kei Endo & Pitto Ri

This on-line system allows communications between a small business com-
puter of the MELCOM 80 GEOC Series GR family and AX-type Mitsubishi
MAXY personal computers over telephone lines. No terminal program is
needed, and the new system greatly reduces the time needed to develop
productivity in such OLTP systems. By moving fixed-form (screen/printer)
data to the MAXY computers, it optimizes both response time and line costs.

Mitsuhishi Denki Giho: Vol. 64, No. 5, pp. 53~ §6 (1990)
The SL-A/l Fiber-Optic Subscriber-Loop Carrier Equipment

by Yasuo Tohita, Shin‘ichi Kosuda, Shinya Makino, Kunia Teshima, Natsuo Fujita
& Takahiro Mizoguchi

The adoption of fiber-optic transmission systems in subscriber systems
solves the problem of capacity limitations in existing urban metallic cables;
and, in rural areas, by replacing analog exchanges, enables economies in the
subscriber network. The equipment described in the article was developed
in accordance with NTT requirements and combines analog {A) telephone
services with INS Network-64 (I) capabilities, while providing signal-multi-
plexing capabilities for optically linked subscribers. The equipment, in
service since 1989, is of two models: the smaller-capacity type can handle
approximately 100 subscribers and the medium-capacity type approx-
imately 300.

Mitsuhishi Denki Giho: Voi. 64, No. 5, pp. 74~ 77 (1990)
Counter Arrow: Counter-Rotating Ventilation Fans

hy Keiichi Hasegawa, Makoto Ukai, Nobuo Kumazaki, Yoshimi lwamura, Hideharu Tanaka
& Katsuhisa Otsuta

Ventilation fans are an essential element of air-conditioning equipment, and
ducted types form the mainstream. Such fans are required to be slim, effi-
cient, and easy to install, so as to enable well-sealed buildings with the
minimum of in-ceiling space. The development of a low-noise version of the
twin-bladed counter-rotating propellers previously confined to use on air-
craft and ships has enabled the marketing of ventilation fans for air-condi-
tioning equipment that meet these market needs. The article introduces the
new ventilating system created around this technical development.

Mitsubishi Denki Giho: Vol. 64, No. 5, pp. 57 ~ 60 (1890}
High-Performance Media for Small HDDs

by Hisatoshi Hata, Tadashi Hyono, Tomohiro Fukuichi
& Mitsumasa Umesaki

Current recording densities in magnetic hard-disk drives are typically
64Mbits/in® with densities of up to 100Mbits/in? at the research stage. To
achieve these high recording densities calls for high-performance magnetic
heads and media with high signal-to-noise ratios. Conventional metallic
thin-film media are subject to performance limitations. At the Materials &
Electronic Devices Laboratory, the authors developed a new cobalt-alloy
film medium characterized by a laminated CoNiCr structure that achievesa
world’s first recording density of 120Mbits/in” when used in a 3.5” disk with
thin-film heads.

o D E O

Mitsubishi Denki Giho: Voi. 64, No. 5, pp. 61 ~ 63 (1990)

ME Series Embedded Engineering Workstations: High-
Performance Machines for Use in Engineering Application
Systems

hy Yoshitaka Nakayama, Motoharu Himi, Tsutomu Harada & Takao Katayama

The ME Series workstations, which meet international and industry stand-
ards, have now been joined by two new models with enhanced capabilities:
the ME200FX and the ME400FX. The new models can perform arithmetic
operations that respond to the need for high-performance floating-point
arithmetic operations in computer-aided design by adopting Weitek’s
WTL3168 floating-point accelerator board. To fully exploit performance
potential, CI FORTRAN and PASCAL optimized compilers from Green
Hills Corp. are provided.
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o—{bsu}—{ 6cu

B3, A ESEREOHEHE

54 (420)

X, #noDEEH - GIEMES 2 A EHENLTH0DT, 16
MAGD T + o/ BEES L 4 MASOINSA v FeHES BT
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EEEEEM (CT-MUX ERT-MUXME) T, §57v—2H0
IRFEE AL OREA R TILSERENMTDON D,
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HBEESLIEX A /TI-SLT L, RT2 AROBESIRSLIEXIZA T-
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HELTWwWS,
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a8 7Y
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1
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F—siy

2

3
41 Fa:
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35X by 87H/N4 b

903/ b
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ZD5ZMEZEESIE, HEHERERTER A Eh, X774
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RT-MUX-52M T, 6.3MZEE L FAfFE, RT 1 A TIRSLIEX
i ASI-SLT, RT2 AR T
SLIEXIZA/I-NT ot =2
DAM-HWA >3 7 = — X %2# b,
CT-MUX 52M & [@fkD&fg % 7%
THT 7 ANEER L ST 5,
3.3 Fobixy FEH

SEFEFELEBR, wihd
BED2=y FREFID SN TS
H, CT-MUXz2=vw Mz, BEFER
DEHLE (LCF) tEH s b,
RT-MUXz2 = v M, Z—H—
ELVFIREENS D, 22—
—ENIZ B B EEER RS R
EELT, FCHEELLZRT+
yEA Y PZEBENS, 9z,
RT* v B4y b OSEETRT,

4. EREBRBIN

9. RT¥+E Ay rOsE

4.1 SE{RHEEEOE

HMAZ RS EGEEBICEET 2 AEERRORREICY D,
NG AREBBEAESRETH S, 2, MAERCBT 28 -
LB —EANOBEERS LT, v 7 LE—F (SM) X7 7
ANOERZFHRETD L LB, BERARENA TV —Ty
FAYFy2rzR (GD) X7 74 BEHATELZ L NERan
3,

SEBEFE LR EREREY 2~ VOEEHTEER 21, SHE®
B0z d, RICART & 5, EEEECHL, 6.3M&52Mbps®
2REES, ENBEARMERCHLT, EXEREEREAD 25
DB LZAESh, HDELFEZHELVECHEL R~
ERFEVRVBEEEINT WD, 7 745 LTIE, ZhETH
MEERTHERSNTERLLILmEBSEY 7 FSM¥E 7 7 A 05H
VLHENTWVS, FEERTELTR, EROGEET 7 A RORIAZE
BEETHERENTWRRENS 14+ —F (LED) KX 2T, SM¥t”
7ANEDBEEIMEOR LV —HF (4 —F (LD) 23 ST
5,

TAFERITHRROGRR I, FREHEIE, TEEELE
VLOT, ERAWICL 2 EFSENE WY, BERLERDE
S5OEOTFEFHWENL Y, £/, LDEER LWL, =*=E
WHABRERVRVIEEBBH B0, BV L REZEDE
SOEDHFBLRFCLILNTESL, INSEEEL, LDOF
Bl kdEax Muzhowne LEIAERE LTORE -
VARNVHEMRZ SN TW S,

BHRFEFICOWTH, LDOFERL~L, HEROLEDX D A S
ef, BEODIVL.IumOFERFE2AVED, EIALID7
# b5 44— F (PD) 3, 2MREMA.2BFVWIHVL S Tw 3,
S2MEXMA TR, RXEEEEET 20, BREDT7 NSy
74 bFAF—F (APD) BREVeNE, i, AZEDRREETH
BILh, BREEVALERELLRB LD ELIz®, 2ME
REA#BRWT, EREFCOGEEREE LT, £ - RS
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R2., HEHEEET S 2 —LDEEET

En bIMMEHEEBEE Y 2 — 1 | S2MMEREBEEY 2 — 1
LR (Mbps) 6.312 51.840
bzl R S REXRMHA ERX P AT RIXHA
EREMRS CMI
HHER (um)
K77 A SMIEET 7 A 2% (GIEA 7 7 4 12 HEAT)
FHFT
ZRERF PD APD
FHEEY < (@B) | —19~—=—10| —13~—7 ~13~8 —3~+1
FERAS < (dBm) -1 -9
TG < (@B —36.8 -30.7 ~35.4
LY <12 (dB) 17.8 23.8 17.7 32.4
{EETRERREE (in) 9 17 9 28
HRES (W) 1 3
i (mm) 54 (§8) X815 (&) x89 (&) | 85 (18) X100 (&)x89 (H)

HEHTET,
4.2 LS|

ZOEBOEREC BV TR, BRERT-MUXE 2 —¥—ELEFL
RExNTD, N, BEEBEEIMLBIBETHS, 72, MoEE
BAONRTRT 7o 7ERTEERER2RE OO T, AERS
N3 ERRDEBEEEIMEE, CEBOEEELVEETHS, 20
728, TERKOLSHEET-7,

B2, SEES RS NMERBTE, BREIEREIRRIFIZN,
HWEEIOK & WECL (Emitter Coupled Logic) EIRO{# A %77
BT, EBEEHIDO/NSIWCMOSZo A0S — b 7w —LSI %5
W L2 EEETHEFE Y, SEIERLELZTS IO AHEE
TTL ICERUECL IC:2ERL TEHBENt:2HE7, T3,
52M% ELMERCSEFCHEREL ZLSIO Y A b 2RT,

B, IMHzZUTORED Y y 7EBEDWTY, BRED
CMOS7ux AD 4 — b 7L —LSI®MSI2 &R L TEHEEE It
2R > Twnd,

#£3. 52MBEALLELS]

¥ 4% ® R Fak A

M60035-0124S | 8MBRIES / TUG-21 74—y K

10, HEXEREY 2 —1OHE
(E :6.3Mbps, T :52Mbps)

mEa¥Tw3,

EREERE, BR—EL LT, Y=V FRELRLEBTr—AKM
BHTIA7 5 EVEDERER EQBER T 5/, &EFO
EYa— ML Lie, TEE, ERMEALRREHOERESE
BLTR—T*EE L, 6.3ME52MD 2 FERICENL 72,

HEBRERE TS 2 —LOFRAHITE, RINIRT & DRt
AFZRTIDDOHT 7428 (EFT—) &0, NMINAERE
B LERAaND Y, BEAOC ST —-LIESMET 7408, Z{E
HRGIET7 7 4 BN TS, AT7ED/NEBSMHET 74
N, ATEOREBGDEY 7 4 NEHESHREZ N BHEE
i, BEEXTOEEVBARETHY, FRFATTHEL ZLrs, Ll
DEIBRETTF—NRT 7 A NOEREED Z LW LD, FLLIA
BENTSMAT 7 4 NOXEMAESMRZERE TS & LD, BIFEDGI
K7 7 A EEE~DOEB L FIEEL 2 5,

Eh, NEEEEEMLER L, BEZFEOT Fu s/ EEK
LARER A EAL (CMI & Coded Mark Inversion) EIF&% ¥ o) £ 56
BEE TRTICAL L 72388, 6.3MT 1 W, 52MT 3 W L EHEE b
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M60037-01545 | TUG-21,/8MBMIES 74— v AR CMOS
M60032-0120S | TUG-21,/VC-32% &/ 57k Foh7v—=
M60032-0121S | STM-0 SOHFEAE - fiA

M60035-01255 | STM-0 SOH#&¥ - 538

H  TUG-21 : Tributay Unit Group-21  STM-0:Synchronous Transport Module Level-0
VC-32: Virtual Container-32 SOH - Section Overhead

5. © ¥ U

Z ZWABAL7SL—A/TERMAE RS ELREEER L, B
OO BERPI—Y—ELECREX N, BRCEBLTBY,
TrurBEY—EACBIAMAEAY b7 —7 3 A bDEREI
KELHFESL TV D LBFaNE, &8, B/, EEE
BN, B 2R LLESH Y, NTTOHEBED S &, HERD
LTWFETH %,

B, BZ2» 65K 2H@EE2BH5, NTTAy b7 —7
AT LBFKE VY —OBFREMCBHOEERT,

Z2 £ X &

1) B&:¥mMAZ2y bv—2, NTTR&D (1989-4)

2) B ABBERIY NPT KBTAMAERSELREFR,
=EERE, 64, No2 (1990)

(3) BAED  MAEBROK — 7 {Li{E#ET 5EEECT,/RT,
NTTHEHAT S ¥ -+ (1989-9)

4) LEIE» ISMET 7 A S EATEELH L WINAZBRKEE
BER, NTTHEHTY v -+ (1989-7)

(5) JHIEE» : EMAEARDF—7 7 /vv—, NTTElY »
—F 1 (1989-9)
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3.2 FORFAMI

FEHEMTIC & - ¢, HIRREICHE CHM 2 M & IEIZES
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BEEMERT 1« A7 EB T, B, BH FLERCER~y FE
AL T2, Whi2CSS (Contact Start Stop) FER%E
BAT%, L2rL, IoAFRCEFCESHRCBT2EAE~Ny FE
Bxr ORERSSHETH - 12,

2T, BEERACHS» UMMM ERRL T, Bt
BERBERIZBCTY, ZOEACERREZMOEPECS®S L
£oT, ZOBRERRERT 2EMEREAEL 2,
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HREMIRE T « A 78S TREB W TERN BN TH 5, 2
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3.4 Ry HyLy
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EERTIE, —F2I22,00048 £ L7z,
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TR L 7z, SR, EEEEMMERRBEEFIEEL B,
BIZIER Sy FEEDAIF AEEED B &, /A XIHER T 2 @M
br, £, EREERED L L, HEBEKT2ERCH 5, 5E
iz, #n#EN30mTorr, 200°0CTHEAEL 72,

RS Rr (EE T 23581213, BECr£100~2004 XSy ¥
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EE»S5FD 2D, HEIEBERVANLL, LrL—F, LHEEE
ReiE» 51, ~v F LCoNICrBOMRIEIBENIZI 21k {, 2 OEE
WA EE 2 T2 nEE S v, SEIZ300~4004 L LT,

4. BEAYHFE
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WA TAFOFELERNES LT nE oW, Lal, &
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720

5. ERAY - ERAYHEE

EBOTRABEOAARMIAY, MERHEGEEREINLE
EREEE, WAD—%ERE-oTn3, HLEEERrEAS¥2
e, MESEELSRZL (EBPUL), 2Ty 7 EED
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FBPUbD 7o iid, EREAEE »E < EHREELE) Ly
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S0, EEFRANEEE THIECEE ) A X@EAL, BHEDSNE
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ZOREOEEZL TIEERSBR&ENS LEZONS, £
T, CoNiICrEDHBE#500A—F L Loz, ThE2~412F5H
L, ZnZ2hofic@PEICIE 21004 FO3A FPEKE(EBIL
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Erend, NHEE(2,/ TRLLCHI &, BLArBEs220T
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Bind, 2BICHET BT TSNRLE, 4dB, 4BICHET S &
10dByxFE N B,

2EBWSEIL 20 T L HEBRIBEAO R TE DT, K
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L, 22T, SHELELRCHEEOE S DWW THREL 2. BIME L 725,
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~500A £ L7z, DETFTLKE L, NoDETIZL»5b 5 FSNRLiE, CrhfExE
SICEMUESEN R, B ESEEREERT. K4 “Crdifd CLTHHESAE L, D20, OCFHERINARESES TS S

FB0A” itk GEREOD) BEEIET, WD,
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T 7 144 12 8 1 72 CoNiCr J§ (8 2
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2 das DA EIE L, BHEONTR
1500 kS 132 PR D U & 5 T
& 1400+ : GER) i N 3 4 KR LTz,
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9, K4 XS OME (CoNiCrifE5004)

120Mbits,/in* T 0D S4FF A8 11
THETHL LWL B,
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TR 7.5um ERICB LT, FRIRMG
i“‘{ﬁ 48 LIRS 4 X e OBIGE
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Np=

N2+N2 oc/do+d,"
oc Ja+ (1—%) " (0<x=1)
DB TEEINE, ZOREHEL T, EHEDBERI N HR/IMER
LT ENBINDB,
5.4 S*& /A4 XDMAE

S~ 3ETRE L AEDS* & /4 XOBEREE S Ry (B
BENFEFEE OEF OEE) . BB TS DMER LB, 4 X8
B, 2O s, MEHBEL T2 L1KED, ECoNICrEDS*
FET2E, B/ 4 XLRHRETH D Z enoe 3,

6. 120Mbits/in*SREiLEE

BE#EL 221k, B4 XEEBEsN0T, EE
LD VHERHEELEL T2 EETH 2,

B0z FEFRBOBE OCoNiCr,/CrA /Sy FBHED, FCHEEER
H L CoNICrBE 2 DBEFRER LIz, BFELLELNT v 7 EE~y
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ZENNBRT 2R S L— Y BEOD=EEWS

“ME? Ej mj!?

hIIEET kREE FEE B FlEEs

1. ¥ A » &

1988 ERICHRFEB L A SEL Y27 Yy V- A F—
2> “ME¥ Y —X" (ME100,7200,7400) i, #AAORDIETHE
DHEFFERB T 5,

R ma vy RRARETAEINT 2 L REERLE
R, FRTITT 47 RAEFEMTLCADED V=7 Y v 7%
BEBEY, vA 70702y OMRER EIC L > TRESRIZBIL T
FTEFTV—IRT—¥3¥ (WS), zv¥=7VY>ry T—22R
FT—¥3>» (EWS) CBITLTETWH3,

OB TERINIMEEFERT 2720, FPA (Floating
Point Accelerator : LI, FPALE¥,) OEEiyr, s r ¥ E—
bR ZOEEE “MEY Y — X7 WERL 2,

2T, KB TIRFPARIEE L 7237 £ 7 1 “ME200FX /400FX”
EZOMEERERARIZY K-+ T2 —21(09), Blfba > 91
FUDVTZORREUHEREBANTS (B1).

2. /| =

“ME200FX 7400FX” &, JBha >4 7 L Q&R XD,
D 2 FORM NI AESERERIEE R IBHOT—F 77 F
v ERALTW2, BERE BHE - IEEET54Ver.10.00 7 %
TR HEYL, e - BE - BH - RE - FHEER 22—
27 CEEETT 5, K—Fid, ERNEEF ICEHTEEZ 8cmx
9emD/INEIY A X DT, HAR—R, EEEEHHES LT
By £, T—SERIETA N2 0y, Y—FBE570y 2
OEFELEERLTW S, BELa 4 513, REV YR 5 E(,
EHREEEE), HBERIROYIR, V—THNOTERBRH T
BDIAATLS,

N e OREBELEME, FORTRAN, C, PASCALWE AR
H, FPA % #— 1+ LTw3, FORTRANEZEH##E, ANSITTH
ML, VAX VMSOHLRERER R — b, CIZAT&T £ BSDD
IR E B K — b, PASCALIZANSIEE#EHIT % D BSDiL
EREEE Y R— b LT3,

3. nN—=Fz7

“ME200FX_7400FX” i3, BEVMNESHESSRCEE T2 7o
v (FPA) 2§ 2 T3, ZOFPAIR, BEOEH N UFPAK
T DIV FTRFATIYBREBENTVLE I EOEHI X
D, KEWeitekttOWTL3168-BRDA R L 72,

RESEHEREIE, Motorolaft D REN NI SIS 7 T & v % (Floating
Point Processor ! LA, FPP X9 ,) MC68881, 2 & #FHEHE L T
W3, “ME200FX 7400FX” Ti&, V7 b7 = 7EEO#KE, LI
Bfatk % ¥ 27D FPALFPPARHEFEI RT3,

AT, ZOFPAL¥RT A A ¥ 72— ADBEELERRE,

3.1 WTL3168—BRD

1. “ME200FX” D&

# 1. WTL3168-BRDx M(C68881, 2 & D FEE (BIH) HEEDE >

ERERWD > C 25 B SRR T S € a5 VAT AR

WTL3168-BRD MC68881,72
(FPA) (FPP)
+, - X, Y +, =, X, +,y/  sin,costan sin,cosEIREETE
oy e mod sinh,cosh,tanh
R RN | Bt asin,acos,atan,atanh
HoHE HXHE exp,In,log10,log2
Jan a4 10D EFE,20NXE
2. FEUNRSHEE R
CLOCK# PEAEEH,
WTL3168- | MCe8881 | MC68882 i&éﬁg
Gans 47 ]
BRD(FPA) (FPP) (FPP)* -
BRERE | {EREEE | BIRE  ROIE | BORGED | GERNEE | BRHE | SHE
ADD,SUB [} [} 72 78 69 75 12 13
MUL [} 10 92 98 89 o5 15 95
DIV 38 66 124 130 121 127 3.2 1.9
SQRT 60 118 126 132 123 129 2.1 11
MAC(R#E) 12 16 — — — - - -

H o+ MC688B2I3 IR B & D M F VA HS T,

ZOFPAQRET —% 7 7 F v i3, S{ADBIE L £ X ¥ X 15(F
OEFEL VAT BYEI"OOBBEL YR B—DDERE
VYR ET B, RU—DD70LR VY FFAMYRY 28
5, EEINE S EETZR T ANSI IEEE-7541c #8L L Tv 3, FPP X
O OEY, RUBKOBRTHLIEEEESERRI LR
AT

F1WRT L O, FPACREARASFEL WD, Y7
YT THRE—F LT3, 72, £2RBWITFPAOHEEIIFPP
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CPU

A31 A31 FPA

MC68030 | BESGS | WTL3168
AD1 AO1 —~BRD
D31 |/~ \| D31

| ARSLF |
D00 D00
FIEES

l

HERF—5 X
Loy
CPU : rratiniBisid

FPA @ 2ah I\ mmE
FouEIL—-%

N=FI T HE 0

MOVL & 0xF0008420, %A0 F—#5/xz2n{E%sWS8 (FPAREL »248) (-2
FPTBHSEAD (CPUNT FLZL 2 240) (2

O—F¥3,
MOV.L %DO0, (%A0)
F=FLT250) OEEWSSIZERT D,

MOVL %D1,0xF0000020  WS8%D1 (CPUNF—5L U2 $1) OmMEsEF

L, £24+WS8IZis#T 5,

2. FPANDO®WHRDEZLH

CPU = FPP % FPA #

AQIZO—F LSS & RITT 5,2 Y, DO(CPUN

CPU x FPP *® FPA *
MC68030 MC68881 WTL3168 —~BRD
‘ AR/ v x1 \ @ Main
Memory
Nl % VME
cont Bus
lL conv
Bus
DISK converter LAN
cont
Eiid
FAY
Z
2 % 1 clock 20MHz

CPU : friiBisE SCS! cont ; SCSI4IHEFE

FPP : oy NsaEiEE VME Bus conv ! VMENN 2 R8s

FPA 3B/ SAE Bus converter ;| &R/ N R ZEi8E
TorESL—% LAN cont : LAN#I#3EE

Main Memory | £5¢1% DISK { #& 7+ RV &E

3. “ME200FX” ¥ AT A7y 7K

D 2B LT, BURERVMEE ERLENTH S,
3.2 YRFHL A5 T—2R
WTL3168—BRDIZ, &fias v AFLDXE YEMIZEH Y LT
T, T7XARFT B4V F 72— (XYY ZRLA0) &4
TH8h, A% ) EEORES (FO000000H~F3FFFFFFH) &0
fTT5, BEGSET FVANAT, ARI Y EET—F 12
TRFICFPANET Z L ICXY, EET 7 AMBHRETH S (K
2),

INSDERET 7 AR EENT 2w, FPARRCPU (MC
68030) L EMET A NNARCERINTLE (RIKRURE L), &51,

62 (428)

MC68030 MC68882 WTL3168 ~BRD
AEB/ YR 1 \ /U\ )
\ﬂ/ Main
} {} Memory
Cache Bus
Memory converter
64KB
VME
Bus
conv
LAN
scst PIEE/ N2
cont ii cont
Bus
converter
A
DISK %
VAN
é % . clock 25MHz

CPU : sratinizis@E

FPP g3 aBHER

FPA [ S8/ RE
ToeIL—%

Main Memory : £5&

Cache Memory ;| ¥vwsaxXEY

Bus converter : [Q&B/¥ R ZriREs
VME Bus conv : VME/x 2 ZiRgs
SCSI cont ; SCSI4f3EE

LAN cont : LAN%i#3E

DISK : IR T+« A7 &

R4, “ME400FX” DY AT A7 0 v 7 H

7 — 2 @k CPUDRGEEREEE AV, BRANFA 2V THS 27
4 I VNTFPAND 54 M SIRT 5 X S EBRL 7z (FPARLSD Y —

RIS H 4 70, EEEEIE, FPACHR SN T 2R+ =
— (T RVERED,) B—Fkotc b &, IhBEfHaER U
Bohnnl L BRTRODES, RUEENET L TFPANEL
VAZERMENEREFARMNS Z L B2RTESDIDDES
EFRVTITS,

Wi 7o AGIEZBSHEE L L E DFPAREL Y R ¥ DIREE
FRERNRD, RO T2 AN—D2DFPAZERT 284, W
VYRYT 7 A NVDOBBBLEIC D, ZOBEBHEOFBRELT,
FPART —F AV I RIERBE L2 ZOFPARTF —F ALY AY
DN, FPAOYEMTEE L FPAND 7 —5 7 4 b afThhicn
E2RT 757 THS, OS (Operating System) & 7' 0 A&z 8
R LTRSS, DTS IERNR, 75 NI TORITHEL
A5 OBBEITY, 77780 TORTHUIDEHEEZ{TbR WV, I
DEIRTHIET, A=y FEELEDLIITL TS,
33 X £ F &

FPARF—#R—FEREL2->THYH, “ME200FX.~400FX” ©
CPUR— FEWwEETE2, F—F K*—F LCPUR—F &g, CPU
R—FEizH 21126 PGABRY 7 v M ko TEtan 3, F
— =PRI, H9ecmX 8cmD IR v RHDTHY, LR
L E OB S IEVMESRE (“MEs Y — X7 O R — F RVMEHRZEHL)
EBEIEVEIEE TS, 20X 3T, CPUR— K EIcEET
XD 0WEATY MREEEIND I L3R, BAR-ARER
LT3,

2B, PEkD“ME200,7400”" i LTk, FEINISEET &
Sv—y Tyl rv—FFy b EREL, “ME200FX. 400FX” ~
DT v PV —RBSAETH %,
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4, YIZ7box7

“ME200FX,7400FX” & F B/ M SHE 2 BHECEET 2 7o+
v Y FPA L BB/ NEE T2 v v HFPPR{EA T\ 5%, RITI, =2
D7 uxyHFPA, FPPREEETAEELTEY 7 by =7 (0S
(H=2N), 2v317)DFE, FPARHY—EA 2—-5 4V 7«
DRERERANS,

41 A - = I

‘ME¥ ) —X” @Y7 7 x7HBFPAREZ X2 570
W, A—ANTRECUTRRTAERT> T 5,
(1) FPAOEZEDHIIR
(2) FPADOWIHE{t
(3) 7oAV TFAPAAL v FREOFPAV YA D& —
70 A 7 ALE

—EFPAZMERAL: 7ot A, FRLUEICFFRAMNAL v F
DT, FPAVIAFI D=7« VAN EITILHIRLTWY
3,

4) FPAOEEFIFLE

FPAD & DERAA %2215 &, FPAORER A T ZRICHE L
R N I = Bl S et

IS, MEBEOEWFPAGSICH T 2 MEP o ¥ A
DR TEOFPAV YA 5 BROMBE RIS Z kb, 7704
—vay 7arIansFPARERTELLSICL TV,

4.2 245

“ME200FX 7400FX” T, FPADOA 7' = 7  ERREEEE » BB
LEELEIEEE-7-C, FORTRANKU'PASCALa /84 5 (3K
EGreen Hills Software, Inc.) ##H ¥ —~ LT3,

4.21 E B £ #

B384 T OEBEARR, “ME1000” RV “MEY Y —X" 3%
LEDUBSDa—#—Y—R FulSL0BMEE+SERLTH S,
(1} Cav/i4 7 DEEEMLKIZ, Kernighan & Ritchined® “The C
Program Language” +4.2BSDO®R—# 71 Ca > 7,845 (pce)
DEZHER—AZ, AT&T L BSDOIRESBHERZ Y F— P LT
3,

(2) FORTRAN = /%4 5 O EFELMIZ, ANSI FORTRAN—77
(7 N2y b) =24z, DOD MIL Std 1753 CKEEPEEEE
1753) £ VAX,/VMS FORTRAN#EESZAHE 2V X~ LT
3,

(3) PASCALz /¢4 S OEBMHRRIZ, ANSHEHR L ISOV~L 0
ZN—202, BSDOREFRMIFEE Y R~ LT3,

4.2.2 % F 1+ #

BAEEARIZ, “MEL000” R U “ME> Y —X” OAT&T UNIX 2
o84 S L100% EIEMRTH D, makekUsh? 7 4 LD EHakEH
Wi Twa, BilA 7y 3> LT, FPAROA 7Y 2 b4
KT 27:00F 7y 3y “—ffpa” BREESNL TV,

4.2.3 A4 SO

BEbT 84513, FRFALLSR XADEHR, 7ot
[B—F-&FYa—1] 2BW%T2,) T, SBRKETSL 700}
IR EBEELBOF 7T 4~ 1Y, a— RERSE»HBEEN
Tw3 (E@5),

4.2.4 EE{bHRE
C, FORTRANK U PASCALDE I > "1 S, BLA 75 4~

FENBAT 72 2 v — YO ZEEWS “ME> ) — X7 -ty

(FORTRAN]

70y b

Z'0-s¥)
FTFeAY

\
Hopg
2+
Y.'V:
[.
S

D S S S SOOI |

TU LR F
T7Fe2qH

e e e e e

5. RELD 21 SOBEE

subroutine prec

integer i

sum = 0.0

real  a(1000)

do 10 i = 1,1000

sum = sum + a(i)

10 continue

end

®6, 7N Tus A

:OGBRNIXI VNSO TV s b PR EsEtOF T Y2 s b
Ed £
- 2
i subroutine proc ir subroutine proc
proc_: proc_:
link.1 %fp,&f%1 i sum = 0.0
movm.1  &M%1,(4,%sp) fmov.s &0,%fp}
fmovm  &FPM%1, (FPOX1,%sp) i do 10 i = 1,1000
bra L%13 mov.l  &l,%d0
i sum = 0.0 mov.l  ¥d0,L%12
L¥14: mov.l  &1,%d0
mov.l L¥16,v%1 mov.l  &1000,%d1
mov.l  &1,%d7 L¥5:
3 do 10 i = 1,1000 H sum = sum + a(i)
L%19: mov.l  %d0,L%12
mov.l  ¥d7,v%1 lea L%14-4,%a0
mov.l  X%d7,%0 fmov.s 0(%a0,%d0.1*4),%fp0
add.l  &-1,%d0 fadd.x %fpl,%fp0
## sum = sum + a(i) fmov.x  %fp0,%fpl
fmov.s vE1,%fp0 i continue
fadd.s (%d0.1#4,v%3),%fp0 add.l  &1,%0
fmov.s %fpo,vil sub.l  &1,%d}
3 continue tst.l %l
L%17: bne.b  L%5
add.l  &1,%d7 mov.]  %d0,L¥%12
mov.l  &1000,%d0 i end
cop.l  %#d7,%d0 rts
ble L%19 data
L#18: L%13:  byte 0,0,0,0
mov.l  %d7,v¥2 lcomm  L%14,4000
H end leomm  L%12,4
L#12:
L%11:
mov.l  (4,%sp), &M%l
fmovm  (FPO¥1,%sp),&FPMKL
unlk  %fp
rts
L%13:

bra L%14
data

Lk16: long  Ox0
leomn  v%3,4000
lcomm  v#2,4
lcomm  v%1,4

1. — R E RECOZHRE

AFER->TVE), REMHERERALC T 5, RE{LhEEE
12, —REe B L BEOREICKAIEN S,
(1) —fyaRE(t
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t —RRRRMtOT T Y7 b

i EEORMOAT IS b
#

¥
it subroutine proc - subroutine proc
proc_: proc_:
i sum = 0.0 i sum = 0.0
fmov.s &0,%fpl fmov.s &0,%fp0
-3 do 10 i = 1,1000 i, do 10 i = 1,1000
mov.]l  &1,%d0 mov.l  &1001,L%33
mov.l %d0,L%12 mov.]l  &1000,%d0
mov.] &1,%d0 mov.l  &L%35,%a0
mov.l &1000,%d1 L%23:
L%5: i sum = sum + a(i)
4 sum = sum + a(i) fadd.s (%a0),%fp0
mov.l  %d0,L%12 # continue
lea L%14-4,%a0 add.l  &4,%a0
fmov.s 0(%a0,%d0.1%4),%fp0 sub.l  &1,%d0
fadd.x %fpl,%fp0 tst.l  %do
fmov.x %fp0,%fpl bne.b  L%23
# continue HH end
add.] &1,%d0 rts
sub.l  &l1,%dl data
tst.1 %dl L%34: byte 0,0,0,0
bne.b L%5 lecomm  L%35,4000
mov.l  %d0,L%12 lcomm  L%33,4
3 end
rts
data
L%13: byte 0,0,0,0
lcomm  L%14,4000
lcomm L%12,4
EE ORBELORE]

— R EOELE, TV VEET 7 a0 P TEERS, 20
B, UTOREESEA 7075658, HDOELT S,

(a) VYRFEYST

(b) o—HNVEROREL

() A®VHEYET

(d) BEEEAODI— FREEk

() ARFT 497 FFVADEEVYRIL

() A& vIrREOHME

(g oFrAARHL (E—Fh—1 77474 X)

BICRTH > LT or s akflic, — L RBELORRE
T TREEDOUNIXI>A 5DF 7V 227 + EOLEETRT, %d
0, %dl, %d7, %a0, %fp0, %fplixv YA BESERT,

(2) HEOREHE

HEORBELIE, 3>/ LA Ty ay -0 Kk DEIRSL
3, ZOREIE, UTOBRSEEATYS,

(a) A>74vRE

(b) A—FOo—F—3z

(&  W—TRERDIH

(d BWEOER (ALVvyIZR VF¥Fryvay)

HEEORBTOSMELE 8 IRT, ARG, BT O—REZREE
brDHETH 5,

4,2.5 FPAQFT¥z o b

FPADA 7% = 7 F &R, C, FORTRANK U'PASCALD4% 3
VR4 ST, AV VEEF Ty 3y “~ffpa” RIEET B Z L TH
BETHD,

FPPLFPADA > ¥ 7 x— A, Bl 5 EH/NMNISRL YA Y TIT
bilbizd, EHEHOR VETREENFEET 5, TOd, FPP
LFPADA ¥ ¥ 7 = — A}, FPPO%p0L ¥ A7 ICifi—&h T
%,

4.2.6 A2 A SDEEMEE
() 2> VEEMRE

UNIXO—#3E97% 3 > 284 F13, 2~ 53R TH 5, ik

V84 FE, AV WEEEED DI LA Lo T
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Cat/A SO /31 ILBETERE FORTRAN 32/ Sy a2/ A JLBLETERE

1 2 3 4 5 1 2 3 4 5
ME200/ ME200/ [ ]
ME200FX ME200FX
ME400/ ME400/ | ]
ME400FX ME400FX
[ ] sewunixaziee s
FaEtanNe5
® 9. 281 LEEMAE
DHRYSTONE P4
1 2 3 4 5 [ ]: timUNKa> 005
BElLv17
ME200/ BElLI 15
ME200FX
MEd)/ ||
ME40OFX
WHETSTONE (SINGLE) 144 WHETSTONE (DOUBLE)#4¢
1 2 3 45 1 2 3 4 5
ME200
ME400
ME200FX
ME400FX
LINPACK (SINGLE) 5% LINPACK (DOUBLE) t5¢
2 4 88 10 L 23405
ME200 ME200
ME400 ME400
ME200FX
ME400FX ME400FX

E10. FETHEMAE

2, @9, EROUNIXDI >34 5 (C, FORTRAN) kHix#E
{bav8450a >4 VEREAIERR TH S (ME200DRER
UNIXa >34 5Da w84 VvilE%R 1 & U7HExERE)
VR, FERUNIX T >34 T D2.5~4.3F L v ) @ Efgx E
HWLTWw3,
(2) RITEEEMRE

BEfta v o84 5 OETHEEMEEERI0 2R T (ME200D#3%
a4 5 OEITEEMER R 1 & Uic At Eas) . BRI TEERER 7
o~ % Ak, Dhrystone (R bV > Z4LE, BHIEHE), Whetstone
(EHuEE, EHEY) R ULinpack (EIHEE) ThH3, BIEE
PHERE TREDOUNIX I >80 5 D1.3~2.06%, FPPEROEREEE
HEET.4~2.8(%, FPAMER O REEHMRETL.8~9.2fF L O &
WHERERRHL T 3,
4.3 FPAH—ER 2—F U5« (Fs/8vH)

i AT |
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% sdb -F a.out <--- sdbDAIH)

Ho core image

*e x.f

"x.f

#4b G T AT B A DEE
HAIN :4 b

#r e PN VRN T 2D
a.cut

Breakpoint at

MAIN_:4: sum = sum + a(i)

* e LAY IR
d0/ 0x3e8 al/ Ox1fffdfo

di/ 0 a2/ 0

d2/ 0 a3/ 0

d3/ 0 a4/ 0

d4/ 0 a5/ 0

ds/ 0 fp/ 0x1fffddo

ds/ 0 sp/ Ox1fffddo

d7/ o pc/ 0x2104

a0/ 0x4046c4 ps/ O

floating point co-processor registers:
floating point accelerator registers:
ws 0: 0x00000000 { 0.000E+00) ws 1: 0x55555543 ( 1.466E+13) wd 0: (7.0738-315)
ws 2: 0x00000000 ( 0.000E+00) ws 3: 0x22222222 ( 2.197E-18) wd 2: (2.829E-315)
ws 4: 0x40352222 ( 2.830E+00) ns 5: 0x22222222 ( 2.197E-18) wd 4:  2.113E+01)
ws 6: 0x3fe00000 ( 1.750E+00) ws 7: 0x00000000 ( 0.000E+00) wd 6: ( 5.000E-01)

ws 8: 0x40000000 ( 2.000E+00) ws 9: 0x00000000 ( 0.000E+00) wd 8: ( 2.000E+00)
ws10: Ox3efffck® ( 5.000E-01) wsil: 0x00000000 ( 0.000E+00) wdi0: ( 3.051E-05)
ws12: 0x40000000 ( 2.000E+00) ws13: 0x00000000 ( 0.000E+00) wdi2: { 2.000E+00)
wsld: 0x3fe0020c ( 1.750E+00) wsl5: 0x40000000 ( 2.000E+00) wdld: { 5.002E-01)
ws16: 0x3feQ0000 ( 1.750E+00) ws17: 0x00000000 ( 0.000E+00) wdiB: ( 5.000E-01)
ws18: Ox3fdfff97 ( 1.750E400) ws19: 0x20000000 ( 1.084E-19) wd18: ( 5.000E-01)
ws20: 0x40000000 ( 2.000E+00) ws21: 0x00000000 ( 0.000E+00) wd20: { 2.000E+00)
¥s22: 0x40000000 ( 2.000E+00) ws23: 0x00000000 ( 0.000E+00) wd22: ( 2.000E+00)
ws24: 0x3fB00000 ( 1.000E+00) ws25: 0x00000000 ( 0.000E400) wd24: { 7.813E-03)
#s26: 0100000000 { 0.000E+00) ws27: 0x00000000 ( 0.000E+00) wd28: ( 0.000E+00)
ws28: 0x00000000 ( 0.000E+00) ws23: 0x00000000 ( 0.000E+00) wd28: ( 0.000E+00)
#s30: 0x00000000 ( 0.000E+00) ws3l: 0x00000000 ( 0.000E+00) %d30: ( 0.000E+00)
0x2104 (MAIN_:4): 23d0 £0000008 mov.l  (%a0),$f0000008.1 {]

E11. sdbTOFPA 4 HE— h{F]

FPARH T2~ —ixfT2H9—EX 2—F 4 U5 4 L1
T, V=—AL~)L FoXw# “sdb” IFPAF 7Y =7 hFo3w Jik
REASIBANES LT w2, BID X 51Z, “sdb” 2+ > FE{FRIC-F
A7 avrEBMTA2IL1k0, FPAL YA Y OEBATEE L o

3,

i UNIX{Z, REAT&TAVEHRSEEL AL —F 4 Y TV AF ATH
[

5. 77UHE—ar V7 FA~OHE

MRz B2y RRRABTAE SN T - HEEELER,
757 4y 7 AL DOWIZCAD,/CAM, CAEZEDT =71
7 iﬁi%f%?ﬁ CPUDAMER E, FPARU TS 7 4 wvrxv
OF#HIC L VEWS hicBEahTw 3,

EEVINET 7 2 5 L — SO ZHEEWS “MES U — 77 dl) - ok -

“ME200FX,/400FX” (3, FPARU Y57 4 v 7 > ¥ v D
KED, 2oy z7 ) IRXBER TS r—v3> VT EER
22AYEa—S U EOBRTETUETH S, Fric, SEEFL
H Y OHEENELE L T4 Y 7 M, FPARERET2 2 LT3
~5EDOHEER LS RiAD S, FPARFERET 2 LIRS ECE 2
TV =3y VI rOMEERUTEFET,

(1) TSN, WIEERAT, RUEARAT, BUBRENT, FIBER, SEE
W, BB

(2) BfEE, HEEE

(3) ¥LACAD

4) EXRCAD, ##HRCAD, BEEXCAD

50 CAM

(7) BEEHLE (f A, S5 =), TS5 T 497 A
HYE, “ME400FX” J:f’;?’A‘éCAE‘/ 7rBFPAL 57 4 v o
YYOVEMAT A I LT, HERUEERED “ME200” (FPP£{#
@mo%uj:@'riﬁbﬁiﬁf%ﬁé nTw3,
INSDT TV r—var V7 EREBY 7 M EDT “ME>
V=" FiciE#L, 2—-F—DHRCHBLTL AR BTN,

8. & ¥ U

BLE, “ME200FX,7400FX” DiadwhUEE b7z,

BETHEBEL TR v P27 ) v VP EBICLEE - 315 S,
BigE, B FEREA ey LT, FI Lo —W 202 b
LOLWRBLEDIE, ELOFHFTYATLBET BEDL /I~
FUD—RE LTHNEMT SN IDL VRS, 58, B 3ER
L TIEEE, BREEORILR UV - VO EEFEL TS Y,
DEIIG U BL VIR TRE L 5 XS R LT WL FIETH 5,

o

£ X #

(1) Weitek#: : WEITEK3168 Floating-Point Coprocessor for
the MC68020 and MC68030 Preliminary Data

(2) Motorolaft : MC68030 Enhanced 32-Bit Microprocessor
User’s Manual

@) hligEsr  ZEL STV Y= AT -3 “MEY
V— X7, ZEBEBRER, 63, No.7, p.5 (1989)
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EENIBIED(TSU BT R/IN=2 AT L
B Y=L (EERmRATL—

rE E*

g% (FORTRANEZE) »EETE 2L 5 WKL L 22105
5, E1IZSIPSOBZ%ERT .

ESNBEMIR, Bx OSFIC BT 220, i, #RLroF EEHRY A7 LOBHR, SRFTL7 IO T—F2FHRDH 5
B LTEERBEERRLLTVE, FN60RNT, 77 &
KBI2BBZWRABEELRBEM TH Y, BICHEIZ W 2RIHRE
TEEBBFRCIAESRERENDH S, HERE, REHFTHRY « TILTY XL o L—JL
SNREED /4 ARSI E OBESEE SN T IHEDE L, :§Z?E§£§ﬁ 'ii;?f;ﬁiﬁ
PlAd, BEEEFORIMRED S, BEOSE #BNT 2 A  sEnE
ECELOBEIM B OB Z < () ##EL 20, ERER « FORTRAN=EE .CE=

DOESIBTER R ND /4 XRS5 HEBUR 2 HIET T 2 FmEs

HBOO, LinLihss, /4 XEFHEIL, BRIRT 5 BT Bk -
FAS— L BRERC LS, HEBHCEHREMTHE I Lo
WELLHIDSH SN TWEE bdhbs FTERLAVERE -
Tw3,

IDEIHERDS, EERERT 00OV —LTHBESK
Wy A7 4 (SIPS) #BIFL 7, Zhid, HEY AT ATRESN
LZESRESEMET 2 L LI, MROBEMEAVTZOR
BMEBES»ICT B I ENTARTH Y, ESORENEEREITS ¥
AFLTHD, SIPSOEMI, MBIEERSE (CEE) LESNE H1. E5HERY AT LOBE

1. & A #» &

15 S LR R SNFRALIERAN

a
>
op

ESERS AT L

Y- CRT

PN T Yt 737

ESBIR AT L

= R 70w 2 7RRFTOvY

I l BRI 57 l | ST ‘
e [FRRESRETAVY
miRomE | - _ -
! 1 | ! FrT l l H/‘/I‘l I

lqzi'&‘ﬂ: I l o l

o
o

b4
=
*
3

B OFIR
RIE:

T E5F—7 l%*ﬁﬁﬁ%
—{ESF—-y_—270v 7
BRI l

EF—-7 SRIREE
77l 7ML

MEM: XTI bnob—3%&
FFT  &®&7—UTZHR
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T
&3, — SIS

BALCAEIL, &X 740 2SENCERAT, €72y M
FETHHEEEREFALT, 2L LTREEDOH2BREEL
IETHD, T—FDRED 4 A3 B BEF OHE B s
EoT, BREKREZBERE5Z 5, v —VHSTRABCRES
WHMBITE 28, BESAE7 L TY X LT TRETL 2 LidER
THd, A7 M E—7DORBLABTHE, 22T}, FIEL
LTEEOHREE 2N 29— VTR EEL AT b L E
KDARY PV E— 2 BHMEEEERVES,

2. EEEBRIAFLOERASS

BEEERY A7 AOERAONIE, KEROZO8EZL S>3,
MRAFEBRESIT, H50IHHFTOHEAHPEFTE 2,
PIENRELTTI Y PIDWTEET 5 &, UTOMEAMNESE
aha,
1) vy27LEZE

7o OHUEHCEB R ERET T AR’ YA T LD ERTE
BB T 22 (AT LRE) BRbERV, 752 DX
BARBBLSERROY A 7 ARER, THEOFEEES 5 OBED
MO AL REBEHEEZ Y, »2 0 EMCFESEVIEL TTh
N2, LEdoT, YATLEEOFEOMBEMR AR £, ¥ 2
TAEEXEY - VELTHERTE S, ¥ A7 LRIEFEOEL
PHAFE N B,
2) BEZh

P - o RERBE T2 HER, ESAEERCESCY
DR, PREVBEO/ 7TV S O THLATHDL, —Bi%
BEBWE, “Oo0AF v FEHEsNE, 27, BllshEE
BERCEL DESNEEEL, ESOHMEEHMHT 2, 2L Tl
SNICEEESE, EEORERHNT 5, ERT2ESLET L
TV ALPHBOHB A MASAL L BEBIRS A7 L LTHERT
&%, BN AT L% ERATAI LT, EHRER LT S
IENTE, FLLECHUTHREEMLTLY 20fln v R
TLEERTEZ2 ZLAHFEENS,
(3} il

REOFHIMER I, EREIC Y > 7LV~ 7P THEBHIEESEEH L,
—EORIERITERITE R T3, LaL, EEDO7 S b v 3IERT
HRAELL &T, D OHIHAITIIMML She B L 53, =
ILIREEB DT, 75 b UREESATL, REECIE U 22 E5HY

2BIRT 3 &) nisk e sy, N 7Yy rROavbo—
ZELTHERATE S, EoflrLHEEARIC L 2EEHEDOR LR,
BEBEAOMLZE IS0 7T b VO BE R EE BT
3z effRENG,

3. ESHRIATLDOHER

ESENC AT ok, H2LIGRUEBROL S 2R 7oy 7,
BELAB T oy 7, EEF—FR—A7uv 2y, SS7RR7ay
ZOWEODT Ay 7h o ENT WA,

(1) #HTow

BRFRERELLY, 2ROHEET 3 70y 7 ThH 5, St
HRPFIERT THR L M — ARG R 7 AERY 7 by 2T
ERICW® Riz#855 %, Mo - B1F - BRI, EEICTEET
3,

(2) BELETay s

A7 MVEHE, -, #EREL COESAERTLTY
ALEFEBITI 7oy s Thd, EEAE oy 23, EEO7
NIV ZXLRERT L7075 LDESTH 5, SEIZFORTRAN
TEARL Twad,

ESNE 7o 75 L0EN -« BIE - BIRIZEERETH S,

(3} BE7—F~R—2R7av”

ESDET—F PESIUBINENEROT - 2 &l - B8
TAETuvITHE,

4) 7o 7FR7av s

E7— 5 PHENERETA ATV A LTI 7K RT 270y 7
THb, 7770DHK, BhEbez rOREOFRNMEEETT I,

4. WERZOv DR

BSERV AT AOPZKERL TWAHER YOy 7121, RED
ACBERM THRLERANE BN EL— L N—RA YR T LEEA
LTwd, b= AR=AYATLATRESLEOFIROMNEY, &
ROFR%E T2 1 oOHEif~thenD LV — A ER TEZ s T
%, £LTC, EBRRESNEZoND LH#HPHEBENE, 20X
HREN—NOETERT 22 L2z, FORTRANEEEZ ¥ OERD
FREBO 707 L HEL TUTORFSH %,

1) HEBIHERETHCEDNCErSh SN THEREE 22D,
R DIRFUTKIIE TS 5 FERMEETF> T 5,

(2) M= REEZ 2 NVENEVLOT, AP L FOERT I
BEZTH 5,

Q) HEZEET 2Lk D, BXOMRERDHD & L2874
Th5,

@) r—nig#igbah o, FIROMBEFESZCY AT &1L
TE5,

COEIRBREBONNR—ZA VAT AL, VWELELRHE
THHAIN TV LES T~ 2T 5 LT, WHEY~LTH2E
LEzZoN3,

5. {4l |

BESHRV A7 LOBMMERHRET 220, Z20FEEDWT

HEBEHARAATHL, —DOFEIR, 77 us 77— FHlERC L

LR SN2 b — P OB BB VBRETH S, b I3—2O0F& I,
ARZ PV E—IDRFBE LD DT, EEFERS AT LE2ENTE

EERBEIIE TS TS bR 2 RS — LV RF LY — L —(EEMRY A F Li— « RE 67 (433)



Y- SOHERAOKRERET SN
BAETER
b L HEBERBYVIAT I U~ LDEILH
R
FOY TN EY— TP -V RBAEBROERNKE
FEHErSHENHATLRL,
BBE  EOYCIAT—IRY - TEHEORATH D

N—NLEETRR
ruie 1
if { $PB.pos > pt.pos;
$PB.f > thres.slope;

$PB.x < thres.upper; }
then { set{ pe.pos, $PB.pos}; }
$PB  HIBERBYITN(SE THD 1 #80E)
$PB.pos P Y ITNOEE
$PB.f Y- -T EHAEROER
$PB.x H 2w (oL :]

thres.slope : Hiflmzmik
thres.upper : FH{EN SOT N OAEH
pe.pos Y- SHEOSDLE

5. L—Lffl 1

NORMBERERT A, RO LI RFIETT I,

51 #=okKE

BYIOFIERIR, ¥ —VHEEEBRAURETHS, RIITRT LD
K, Y- VETIRFNCERICK LER LAKHET, TORIR
» 5 “DIFHE LLREFRATWE, FHSROY e 2 ARA/D
Ay -y DEFEZL AN ESRELLTEL NS, IOV
— CHE, ROT LRI A7 —2EKRKTEDT, TR
7 MU PIEEERRIIT, Lo, RO 75 » 5
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B71. A7 P LOWIRG]

TELY—UHEEFATWEESERILH»LT, B> THREL
TFRER S,

L Lhis, FEAHSE R — SHEE S -> T3 BEITE,
BFFFIC K S W ESY — VHET 2O 0, HIESHEERER
BEERLI-O»OEIFBEL <, ¥—Y2ERET L2 HHLTLT
VALEEZBOREHTHE, 22T, y—VHEBETHNEI R
BEr®EONEZT, RTNCKEZERZOENPIEESET L%
SV~ VHE L2 L THBE LTI, 0L, wHns
RBEIT L > TETFT 2 ME R 2 ML EEAEE, ARLE
PRVWITIUSEEACERAREEL SN S,

F—VREOHBLHEICHAT 5 &, ¥V RV BHHRL
F—yBHh, IO T7ECRIODNT -V BRRENT D,
— OS5 EE S DI HBEMAMOE -7 R FDLDT, I
DO —VIFI00EBMICH 5 LD R E— 7 OEI/NE LY A
FE—27ThHb, ZOHBR—ATE, IOZD2D/1 7 —>D¥—
PHFIIHIEL T,

F—VHEBRER, ZO0FESLSEDII-THD, P VHE
OEFEOEY, ¥—YEZTOHBEORE, - YHTOMEETH 5,
IARTHEOY—Y L FAZOY —YDENFRIIDNT, B
DR ETEVRLENFT S, 57, TASOY—YOERME
BEL, 100S8EMECREEERL Tw5, ZOBRFHOERBDOES
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PUF ETSLERLIDART FLERDBL -
HXETER
HL BRAMESHKEZ SN TE D,
NI IR PULBHERENTLR W

BT NIA-FELT 256&55X T,
EOAERTSLECLIDNTIRD P AL
TdR-X BB,
IDZRT ML EESES ET B,
L-—LNEBETER

ruie 2

if { psignal.status == "made’ ;
psd256.status 1= "made” ; }

then { set( perigram.pl, 256)

set( perigram.status, "do" ) ;

r_fork( exec_process } ;

r_fork( exec_db_regist } ;

set{ psd256.status, "made" } ; }
psignal.status : BFRIMESIERKED D 57
IS ZARY P ERIREEDD ST
perigran.p} T BYUS KT S LERTASA-S
P EUA RIS LERTIST
r_fork( exec_process ) : OV SALRRIFTTIINL—ILDEEH
r_fork( exec.db_regist ) : F~H¥R—ZXBRI~LOEDH

psd256.status

perigram.status

8. L—n{fF2

DENL—NEE > THN, Z0F— Y OFHIZBLHE 5 1045 H
THDIELRRETSE, #LT, ZOXBEDHEDEKDYDF—%
WOHET 5, 251, TAZOY—YOBRBEEEL, 45 TH
BOY—YNEELRZOILRERT S, ST EAZZY—Y 0
BEREEMT 2, ABC0EEL0SBD LD ch 24— Y ER
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IDEICH—-JDOBEDERDY FITERICHEL, * O @
LT3 Zemshd, BER, ST O08F—r0H+—U%
BRETLM, Z0EPD/SY - D —Y T B EL—MELT
HBER—ACANTBIEBRET B L ATAETH 2, bL, +—
VBED T U5 LEFORTRANZ EDEETES &, ¥ BM%
BTUTZAIRD, LAY — 2 DF — I OEME A D HEE

EEZOND, L—AAEESIZET,
5271 AR PIE—-IDER

WOFIEEIR, A2 M E—2DFHETH 2, THAESHEZ
ENTEBIINT AR MARSHELT, FORBEETE—-2 %
Fow, TOE—27 R0 500 RN I L AHAIE
SHMBORKD—DTH 2, AT —A~7 ML ERD B HEIHE,
FFT#E-7: €Y 4 F 77 ABEPHERERCE SRR~ b
UE—ER EROLDAENDD, IheDFRIIE, FhEhis
ERSREE R WSS B, B0 KRR T S 0,
ZOHBNR—ATHEWDINARHETARY PLERD, ThsD
AT PV EHERRE L T — 2 2B 2,

FERiE, - VETRER ML Y FREL CORTAE R EYIC
EITT 24, SEBEBT L, KICAXT bAY— 27 OREEER
T3, JITR, A7 MLEEDA ST AR X DKRD, HMS
BREELTARYZ PUVE—7 OFEEERET 5, RRBRAXY bV
-7 DBEREMT %, IO 7 2 —XTROLEFNFHLOE—7
FRE L CEPHs 2 EOFRERD S, BREL T, MD2OX
NZ PVE—T ERBTECHDL (ESEH), RDIZAT i
K7z, v—LEEX8IKRT,

6. © 7 U

ESHEIME AT L, ES25ANERTLTED LT TR L,
HEPSMERLVOD, BEZL-oMDEDR L R HREFE
TEYV—NMCLPBER, S8, VR EOMERSOER
X, ANZ M2 ORH L EOESNE Lo BBE L AFNE %
N—RAWELT, 77 P REOHERT 2 CCEET A TETD 2,

& £ X B

1) #BE»  FEWFEEAVLEE2HOERf—0w s &%
BUL-BEBH— v A7 4 L§IfH, 24, Noll, p.719(1980)

2} KB, T8 BTEROLBE, BERF=RFEC, 109-C,
No.7 (1989-7)

3) AB, FB I IBRMBB 1 2ICo%LRE, ERFSmNEE
C, 109-C, No.12 (1989-12)

@) ARED» 75 b EEHB T F R85~ ¥z ERIC, & — b
A= 3, 33, Nob (1988-6)

(5) AriEIED | M — A B > X 7 AHESEY — L -ERIC, 32
B R 7 & & HIEFERFEEES (1988-5)
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1. ¥ A » &

BEEREEEORBIZEY, A 74 Ra¥Ea—F WUTF, F
73 LI ) b REROGEFRITRAY AR 5 BRI DR
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b, HEEEEERS A F ML RRESEEL - BELTETY
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RELTeT—2 AT —ay (WS) MEBTE, YAT LOBENE
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2. BEROBLVLERER
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#ERDDPS1I0—TPiz 3, FWUTRATMEEARD -7,
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(1) ¥ A7 LOEERE
AR M - SRR B 0 0T ARER T S BHESHY, T
S 2V S BRI EE AR, i, KA 2> WS
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ZEOIBEE, SESESICHRBHE 2 ENEL, A 732 ETD
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DEREIEEE > TE T, &7z, BACH SRR THEES L
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SERIZIIABIEWNTELE» 2T

TPREPOY A 7 ADBEFE, 0L 2EEOTICTbN,
2.1.2 TPREPOLRF ALK
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Bk L, SEEEAER CEORV T Y v a VEY X
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i, &A MHRDPSI0—-TPOTFT, +$V 2 »AIlEMS—DOS™?
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Tw3, E11TPREPOY R 7 ADHEKE R T,

(IED)
(1¥2)

MS~DOSitMicrosoftt DBEFIETH 5,
2V aVEIOTPREPOY A5 4 V7 b w273, BE2=v AW EHSE
L, RiEEFEL TV S,

2.2 TPREPOY X F LMD 5\
TPREPOY A 7 LD Ex s i, WSHHE, DPS10—TPALE »
HELinsZ b, LTOLEY b,
1) »#varoye-—ERl
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DE—PMHERETBIEMNTES, CHIILD, /2o
TV BEZOAZEXFIAL S, BECEU TR—-HRT
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