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'A Top Down Design Method with Dividing Operations
Akihiro Yamato !  Hiroshi Arai?  Yoshiaki Fukazawa, |

tSchool of Science and Engineering, Waseda University  !Faculty of Engineering, Chiba Institute of Technology

Abstract ,

For designing gate-level logic circuits from functional-block-level diagrams, a top down method based on dividing
operations is proposed. '

By traditional schematic editors, it is possible to design logical circuits in top-down manner, however, the relations
between functional blocks often become unclear because of the lack of any standards for block refinements. Functional
relation between two blocks is considered to be determined by its signal flow. In our method, the block refinement
operation is classified by how the signals flow between the two blocks. Thus, the designed circuits will become easy
to understand. ‘ i

In this paper, it is shown that our design method can be applied to any logic circuits with certain connective
constraints. As examples, the results of designing a 16bits computer and so on with our method are also reported.



1 LB

ARSI T E-00FELLT, b7
I VRHENLCBVWLNTWS, by I Yy UREHET
2, BMLFEHMEE. SV EHZEINEORE IS
LRt 2D 5, REtER, B40BIMEE, £

NN DEG L OBELEFICER L 2B IR

e, KREBZHELIRVBL 25,
AEBLRUERORIMBEICBVTL, RtOLBRR
ZBYATOy 2 MOMEHRBLEBCLEYS, by
T VICRE L ED DI L RAEWTH B, EER, N
Foo7RBFHELERESHEEREAVE, by ST Y Y
BERFENERLEDTWAIL, LaL, 7oy s
BREerRwARRFERLLE(EBIATEY, B
KEBEBLEWHIONATVWEDONFRIRTH S,
CRAE, Py Ty vEERERREN R T ALY
Higk L. BEET 74 ¥ SCHET(Bho A : SCHematic
Editor for Top-down design)2M3! \oli+ 2B 247 %
Wb,

AT, BETO Y IJRVAVRS, by TR

RBEBERHTLLOOFEE LT, FHRAECLS
by TT Y VR FEREERET 5,

—BEAVOATWREBEL Y4 ¥ WitbnT
b, BRBHEALHE 2 EET 3 L0 0Rk4 21D
ERESATEY, ThoolBiErAALTRERSY
by YO CERENTASLATES, LAL, Uy
M OAEMBEE T BHEICHEL TVivid, RNk
Dy 2k EROTO Yy BT L LHTETHY,
Tay 7 MOBENBESARBEEIC LS TEEND 5.
Kby ¥y VRETFETIE, Ty 7 HoBEn %048
%, 3HEOEANZBROMESEL LTHERT S, N
P 7TREER, CRALSOERNZBMRICHELAET
Oy 7 SEBETENETILICL-T, HBNE 7Oy
TR BARHLTO Y 2 ICATE. S0k, BERNE
FHMEREEHV TRIENICEELT A EKE-T, 7
Oy 2 MOMBEMBEYTBIRIC S L RE, KM
LRBERORERELMLEIE S,

AE T, IESOMBNRELETEAVTRIIT S
LR LRRBEERDZ SAKCOVWTRITEMA KSR
PHET S, BT, SEtR, 70, BLU. ®REHRE
PEHL. ARTRIERNOEELT L LEROR
HERE 3EHOSHRMETRITETHS I L XRET
Z) o .

2 DERMEICELS by THYRE

by STy RN, RERRE R4 CHAELTWL
Stk ), BEHAELAVTOSIEOESHEERL
BV wi AR, K. »2BEREH L BRLE
ORETRVEEHAFEETH L0, HWECE, by S
FoURETLRPAT y FRELHAGLETHNVTVS
ZEHBV, DTABTIR, EEORBER LT XTry
TR HTAEHEL TS, LeL, KE A

Ty lFEEEER L CRET SN BT O Y 2254 T T
VIZREL, 2070y 2 LRV CORHEYBIR%
AL HERTRETH S,

ABCBY 2 3BT, MROLMETTY 2 2

LT 220 0RELEXS, MRBETO Y Fid, BR

BaARDEE b0 LTS5, S oM, ML L .
AHBD KT ML, 7O 2 ROMEEDOFMILTS
BLEILND,

AHBICBT 23 EIREIR, BB EADEE, B
BEERHMMLT2BETH Y, MBRHLERLFETHL
2k, RAHLEBORELYEET I ETHD,

Tuy s HokiEDERL. 1ooTay s 2HEK
D7y 7 Lo TERTHRETH S, 200Tav s
MoOBMRIE, FOMOESOHENAFICLIoTHEELS
LEXLND, tEoT. AFEFHICE VT, MLk
ek, 70y 7 MOEBDHNICHE> THET S, 200
Tuy sETORBEOHNIE, BERHICRBEALIES
LEFIHICABERLIPECTTONG, EHIC, 74
—FRy ZBENISC, B—n7Tuy 2 COASAEEN
DRBOHIUFELOND, LoT. RFRTIE, BXL

AIHTT 9 7 ~ORE (LAVAE B 1(a)). BFRHE R

7uy 7 ~OHE (A%4%8 B 1(b). #LT. 74— F
Ny 7R BIRI) T I ~OFH (V=73 ® 1(c))
DIEHOFHRELRT CRBERZRET AL ER
%,

Tuy 2HOF—- S ORNICELTIRIATHITH D
LEIONDN, KAMEEREFXHER. L0E L
DRENRREERLHPRIIEL T BERLE( R
LW EENED D, TORLOERMEL LT, HEMKRLR
THERELEFELONS 20 LA LSEIL, RERE
DRETRELE VI RE» L. ZHEEOSHEELTTH
ATHLIEERET 5,

P B )
H= | T
(b) [W]%% 55 1 ) 1 — 55

(@) <L sHE)
B 1: 3WHODTE RO A—T

B 21z, LERo#MA% H T EDCO! o327 EIEH 0 <
ANVAL v Fay ba—F e RE LIZBEO—HERT,
TP, AL v Fartu—Fi, KEL{HETAAL v F (RUN)
LZ7UTA49F (CLR) kv, 2208 5HoTWVaED
. F%44TRUNCTL & CLRCTL ® 2 21253 5,
ki, 79 v 7 CLRCTL id. BHRED S RIREH R T S
DT, V=FFEERNT T4 = FRy 7 EFEERT
b, FLTREIZ, E70v 0 2S5y FLEDOELYHAVE
HEEHEBIC L ARELTWS,




SWCTL ———

[ ]

LANSE] el

2: BEtiRPREADH

3 ¥
3.1 EREtM®

REER, NAVATAICERENS LD 24 OB
Ty s EARURREER S (RECAFEOBK, L.
NRADEEHIFE X 2V), Tabb, [EES0OHASFED
—E] 20 [REEFOHHE ) LEAEEERLLV] &
WHOBREOKKREBET 2RO LREANRLET S,
YoT. BTFRART LI LFTFREEZVODET B,

o FIARF— Ny T 7 (NARE)

e 74¥—FOR%®74¥—FAND % (##HEH)

REEEY, SANMFEOEHEREV EITAMFED
T—=28EAPORBENT TG = (VLA KEoT
EBT 2, V B7uy 2R AMHBTFERT /- FEE
Viode &+ BERMETREEZET Fy MRA Vi, THEK
ENB, 36T, Viyode HADWRTESE Vip « HHRTE
& Vout tﬁﬁg'fﬁ/?ﬁ% Vblock POWRL, Al —
Fho Fy b, $722Fy F26 27— FA@d S HREO
P2 (B0 DRETH B, TabE, G = (V,4)
i, ANV E 28EEY S 70 Th s,

3.2 EEK

Ty 2 CRLTARDRYEEET 5, 2. FEFN
CEW Tk, RERTFOHRADE) LEEERE T, W
FROESHR. ARDBTFRFELENI LR, Bl
ABDT BT DR, WHTET—-70FXKE ThER
Arc.in, Arcout & LR, AR (1) 2R L2 T
2bizwv,

Arcout(v) > 1 (v € Votock)
Arc_out(v) > 1 (v € Vior) L
Arcout(v) =1 (v € Vip)
Arcoout(v) =0 (v € Vour)

Arc.in(v) > 1,
Arcin(v) =1,
Arc.in(v) = 0,
Arc.in(v) = 1,

3.2, BB L ZDEFNERETRT,

a— X

b
c Y
(a) HIBEFKI
@~ "O-"QO* -—-®
®—-- O-:~®

o-0—"]

(b) EF VEH
& 3: mssl

4 AEIRME

4.1 70y 7 HRIBRE

3B ORBLABREFNINT S 3 HEOSHMRED
EHEEUTCRT,
(a) LAIRE (level div)
J=F o it s U ANGEE level div(v) TET. TD
SERAER, MBI/ - FE2088IL, SEEn -~
FOBICHRCT—2 L Fy P 2NT 5 (K4). 28
D)= F~ODAMNT—2 %, FHBEOLD ) — FNEH

THPE. REEIHEET S0
di; @<a1 - bt_.edo;
diz o_‘az\_: ﬁ. doy
di o/"' m*c‘ dox

dil.\{\ ‘
NG == o

d.oai LL

/b/f. doy

@ doy 4
@ dog

4: LAV

(b) A% 42 (para.div)
J-Fviid T 2E%5E% peradiv(v) TRT, B%
SEBMEERE - FEZo0 - FitREL. 230
= F\DALNT =2 %, FEKRDOED/ — F~EHT
LPEHET B, —oDT — I BREBROW S — FITHER
THERIZIE, FOT—H WD Fy b oHCT—2%
0¥ % (& 5).
(c) =T 532 ( loop-add, loopdiv )

=Fvdo Fy bd~AD) . BFEDOT—2%274—F
Ny 7 EEHMA Y loopadd(d) LEHKT B, o, Fik
L74 = FNy 7EERERFINT 508 % loopdiv(daew)



dil.\k‘ /. doy
dlzo-——2—> @ ___-—. do;
dl,./aj' %. doy

dh.ﬁ@ \\2:. dog
2

di:e_ a2 @ doz
T~ !

dlj.—.aj @ —rk @ dok
B 5: A%aH

LE#HT b, loopadd Tid, W&/ — FOWMBHT—7D
hhs, 74— FNy 7 S3ELVbOEBY, E0T—2
DFy broR/—FIHLTHLZCT— 27 2mT
%, loopdivTid7—2& Fu bifthaL, Hik71—
kv 2 ESHREEMT 5. (6)

dij@<_a; /bl/. doy
di,o—L- @ -——l——o doy
dl;./aj' }k‘. doy

loop_add(doz) l or \ loop_div(V)

@ doy dij@ h
d(,._._l....

du./a,'(_ )\hk-o dox

dncw

6: V—T3H

4.2 {ESRNERM’F

7y 7 FEREOMIC. BERESEFEMELT S D
DR LT, A—ES eI S5l HFLlkES
BEERTILOORED, 20%FRX 5,

MWEIE, Fy rho /- FAFELT7— 7Pt L%
ERT 5 (B 7(a))e T, BER/ —FPOMBO/—F
FEL7—2L Fy bEBeTI L2 ERTA (7). %
B, BEHUABICBWT, /- FOIRVENFELT S
tithewndt, B TRERFRLOLDIZ) - FIRME
] 220 Ths,

7= a AT B E—E5 A0 ¥ arc..dlv(a) L EH
Fh, ¥oo Fybdl, dEEELTVRABT—7 /L
T, FrLBeREPERT 5B % linediv(d) L EHT

di @ /]/. dog )
dl;.—dz-"- @ b2 @ do;
aye—ay }so doy, -
dil.\%~ )(/. doy
di;.-—-gz"'@ bz ® doy

!/ }‘. doy

dij. aj

(a) arc_dlv(g 2)

a; di b
------ —1-._——1’ assasenm

— ——

an dn bn
(b) line_div(d 1)
B 7: EEHEaH

Z’O

5 DIRMEIC L BERETATRENM:

ABETIR, JETERSALEABREFNTREINIER
OEBA. 4ETEHRLLTFRMEICL > TRHUTETS
AL RUTOFETRT,
hwm]19@7“/7#6m&én65%of77u$

HARETH
bmw]zomfnzawemménéﬁﬁor77um

Tk
[step3): n@@'fﬂ v LR SNBEREDT T T2

2079y s TERATHIEBURTHS
[step4]: stepl. 2. 3%V, nf@DTa v hoiFEEIN
LIERDNT I 7IIBETRTH S
LT, &step oW T3,

12070y 7P S5MEENBERNT 571314
SBARETH D

12070y 7oK ENE7 I 710, ANWT
Mo Fy FERH, DL RMELTTY Y ZICASRHE
L. 7ayrps Fy FEZH. b LS LTHbE
FRIABM, TR I~NT4— 80 7T D880 LU PHFIE
Ligzv,
BROICHH L BOLEBRM(H8L)TT Uy 2 v REET
b, o T, FEEHIIH L Tlinediv & arcdiv BT %

[step1] :



O—e—~(¥)~+—0
3 |

s
®*i‘”’c._>"’”

B8 —on70y s HhoMRENESTT

Vv, AHARFIC paradiv 2B 2T LICL T EE
DARDHEPHET LI LHPHRDE, EFLTTA— FAY
2 BRHBPELET B840, loop.add b L { it loop.div ¥
BHTAILT, 12070y 7 »LBRSNWIEREDS
5 7 IRETETH 5,

([step1] #T)

[step2] : 220 T Oy IH SBE I WBERDT T 71348

ETRETH B . :
¥, 220070y s v, w PLMRSAIERORIE

T, BRI EHRET 5L ) 2 ETOBFOHNEEZD
(K 9).

4, Fy FdICANLTWET— 2 DHBTL/ — FiF
v Wy Vips Vour D9 5OWT AP EETE Y Node.
from(d), Fv Fd2SHAHLTWET—TDANK/ —
FA5, WA g ET MR Nodeto(d) & 1%, B
BT 2BARFELTIETEETOOLT B, T/, P(V)
HEEV OREKEPLLREE ¢ EF b DLT S,

ANWF>»oi, Fy PERHLTTUy 7970y
Zw, bLLBZFORF IS, ) BEHFEX N2 (B
9(a))o : ‘

¥io, TuyZudbid, Fy FERELTHIRT.
Tayrw, 79y v b LLREALHBICEY )&
EHEZ LIS (K 9(b))o

A7y 7 whbid7ay 7 v ERIC, Fy FEE
HLTHART. 79y 20, 78y 27w, bLLRER
SHEICH 2 ) BBPEX OIS (M I(c))o BlLET LD
2k, koXtHShb,

Node_from(d) C Vin %251
Node_to(d) = P({v, w})

Node_from(d) = v % 5
Node_to(d) = P({Vout, v, w})

Nodefrom(d) = w 25K
Node_to(d) = P({Vout, v, w})

INLEHBEOESERAVTEREATVWE 2T Y
7%, 3EHEOSHRETRIITERTHAE, 22007
Oy 7hSMBEENZERNTS TRIRKTIRETH 3] &
Lich b, .

FIC, ¥, RIQCRLZBHN) b, 74— FNy
IN—THEINRVE ) REML2 270y 7 (R 106T)

o)
o

@) AHEF»5OESORN

© FOvowhbDREDRN
9: 27y 7MOERDHER

) Jay 7 vr5DEEORN

OBEEMEE 10 1R
(1) AHHBFO Fo Mg LT linediv %, 42AH
HEF/ — FIC paradiv &R L. AMDWTEE

(2) v. w7 Ty 7 ~NFUESEBT7— 715 LT arcdiv,
Ty r e Ty s w IR L AGIEEE
%5 Fv Ficxt LT, loop.add %:#i A L. Sl 4

EBEMEMER
3y w7y 7 TH LT leveldiv ¥#@AL. AN T —

2 DARKE WA T — 7 OMNT R

H10DEToEBICE, FEHECBFHIEI AT OL
PHEELZV, L2L, FUHEEOESMIL linediv
arcdiv AV D T L THLT I LAWHELZOT, KK
¥Ad o> THEBIIR RV,

©— —©@ wp
@
%:; S

B10: Z4—=FNRy 2% &THEn2 70y 7 ORI

Kz, BI0DAETOEBICBNT, 7uyZ At7ay
7 B OMICEBF 2GS (K 11) 2F X 5, BB level.
divEBEwT7uy 2 ¥SHLEBE, FHENL200
Ty s OMICEBRFER SR, I1OL %7
Oy 7 2B TH2OCEBILV, TDLLEEICE.
paradiv . Thbb7oy 7 ISR EER L2 WIHE
PROWT70y 22408+ 52 LIk - THRELSTREC R
5, ‘

BlE, 74=FNy o v—T2EF0VEFEDZ 7Oy
74, AFETRETHETHLI L ER L,

kic, E9(b). () DPEI %, T4—FnRyzl—7
EINLHEITOVWTELL, V—TEFIE. 74—F
Ny 258D —FHFH/—~ FThhid, £0/— FEiEE



@ X ©
o e

B 11: 27992 BB WEEOH

Lloopdiv 2 @AT 2%, 74— FRy 7 8ElnT—
2 %BEL Cloop.add VWA LT, £ERTHI LA
T&2, L2L, Z4—=FnRv2%D)— FH—2Thn
BECR, 74— Fy 20/ FRFH SR
N—TEBE 2 EET HLENH 5,
CDEH)%TA—=FRY 2 BBOREFMELUTIIRT
(B12).
(1) 74— FRy 7 ERLWESHEBPDO Fy bk
LT, loop.add %:#@ALTNVN—-TEFSLER
L. &R LT —2 % 74— FEDOBIT arcdiv
LXoTHmsSE s,
(2) 72 v 7 1x LT leveldiv AV, 20BNV —
TREDADEEEET 5.

K12: 74— FXv 2 2&b 270y 7 OREH

DL, 74— FROTUy 7 EHPTIMICN—-T
BEYERTAILICE>T, BB Z74—-Fv 2T
AEEYEOLIR2Oo0TU Yy Z RERT AT LATE
Bo ¥z, CO®ER, 74— FNRv 7R LVESER
FICREBT S Fy FEAFETRE, o ToRELE
BERICT R 5, v
IRETHRRTEAILDL, RIYPRESATVAERE
B, thbb, REFNMCLoT270y 7 2 BET 50
KEALNWLEROEESHIE. 70y 7 5H level div,
para_div & Uf loopdiv, &5 #53# linediv & & T arc.
div X o TRHTAILNTRTHELELS, THD
b, 220702 7 POBRENBERDS T 7iHET
BEThHD,
([step2] #T)

[step3] : nfED IOy 72 SRS NZERNT I T 1.
BN ER LT 2@EOMRNYETOY T TRY

TEPTIBETHD
(1) TOTF57DTIv 7/ — FEREEEE Vo

L. % 220070y 2K RXaNb 04
Va. Vg & T3, £/, TOEBKICBIZEFY FOEE
% Doy & L. Nodefrom. Nodeto Xz LTUTOHKE
AET 5,

1. Dy PAE

e84 Node_from Node_to

Daa Va Va

Dpp |Z:] Ve

Dap Va \Z]
-Dpa Ve Va

Din Vin P({Va, Vg })
Do_direct Va or Vp Vout
-Dmul.brn J:%ELJ%

EiRgo kv I‘*%‘D:J 5, Dinp. Dt bra B EDF 2 b
THED DD LD, FRUNRFENLVLDTH S,
(Wl 2) TICE#THHEK LT, ELYF 7L T
MAR LD

1. TDF T TIBVT, Vi, Daa BIUERLSOM
DT—=2 %k B—07ay 27 AT, Vg, DgpBLV
EFNSOMDT—r ¥ —D7ay s BTEERIL
bR, DT IIHTAENT T 7T B,

2. Vas Dppg. BIUEALOMD7—2 THEBEIL
5737 LT, TOTIF7IBNWT Doy PSD
Fobdb Vi IKAST— 2 ax U TRBHZ A5
FE, Vudo Dagg BN DFy bARBT7—21ICH
LCERBH LB DRTFEMAAZ bR, 7Uv 2 AD
THTI7LT 2, £/, 7uy 7 BOTRIT7%
EkicE#RT B,

n7ay 2 THRERL 7S 70WER 13, E0 L
75 700 E 1412, EDEOTH S 5 7 2B 151K
—;'O

X 14: W16 D EfLT 7 7

DEDIICLTHELALEYS 7, TDT 57
¥, 200MBHNE 70y 7 TEBALZLDICEoTW
%, LFTR., LRFMECE-TCLEN S 7T S 7




O——@—
g::‘) C

::::;GD,.ra()
@

B 15: Ty ADTHY 57

PHE LRI, BEXRTFTNVICB 28RBS
L'C‘I‘a‘:t%/:ﬁ'ro

OLNTS Y

DT T 7IBNVT, VaD/—FhS DapDF v Fdag
ERHLTVp O/ —FICELRE. BLTFVgD/—F
P Dpa DRy bdpsy 3BHEALTV, O/ —FRELE
Bid, B3 7180w Th, AHDLTWBESRE
Fv boERREALZVOT, EREHOEHRT S, £
Poo TDTF7IBNWT, DaaDFy bdag ERELT
VaD/— FRALEERER, BLU Dgg D Vv bdpp %
BHLTVz O/ — FHME&SERIE. L7 71cE3R
Az (BLEE 16),

H16: bEy 70/~ FEICBY 28580 1

ABBFPS Dy DF b PEHLT VaRVg O/ —
Fl:ﬁ%ﬁ%‘ 35¢tUVA 2 VB D)= Fhb Da_direct 2]
Fy b 28BLTHORT~ELIERS, LIS 7ts
WTREESRE Fy POBRREALZV 0T, #RHLY
mf;’;o ‘

BB, ViR Vg D/ —FRIEBLT, Dnutra PF
PTG L ZBECBURALI V=D — FIZE>T
{HRBHEDHDN, CORML., LTS5 7R LK
2, Fo b7 -7 o0ERICELIRZY (BLER 17),

BroZ s, Y 71, ZEFNICBYTLESR
LOBBHEBELTWELERD, T, BRElWLES
THEEDS I 786, TOLNT I 72 MBELBIZTE
BEEEREE. HOV—-TRBFHEE LRV LM
[step2) T~z 2 70y ZMICB B ESRREELEL
Th2,

Pk, MELAEEYS 71>, 270y 2 THE XA,
PO, KEFNICBWFAET I TOEHELMALTWLI L
5, [step2] & O, REETHETETH S,

—
T ©
EE=©

d n:_bu

®17: Ly S 70/ — FEICBIT ESHOE 2

@TT5 7
FTRTZI7icBWT, Tay 7B #E7—2EFy D
EBHEERIE, To777LEELT, EEENZ STy
2V, Th REMHKMAZABARTFE., FACHHET
L7—7 bERAMERMRT S, Ld>T, TS5 7
PEREF VBT DERHHEZH LTV I20EBHES,T
b5b,

DECED, nEo7uy 7 h o RENBEREDS S
74k, FHIC Lo T 2@ ay s, ThbbEMY
FTITHRT LW THS, COB. LS5 7L T
757, FNENERT T 7B A BRI EET,

([step3) #T)

[stepd] : nfED IOy I SR ENZEBNT T T 1L,
MSEFIRET & 5,
stepl. 2, 325, nAOTO Y I PR ENLEE
DYI7R, TTLEETS 72 BB, 20Ty 512
MULTCTFRET I 72 BET L RELEATILICES
T, BHMIHEETETH 5,
([stepd] #T)

BLEde, REFNCERHASINDIERDS T 71k, B~
=PI LT3 BETERLARELRYVELERT S
LiZEkoT, BT L TES,

6 EB

FFEEXAWT, EROBEIRLHRF LIERICOVTH
N5, XY, F—F 7w [7) i8R ALU TH S L8743
81, ELTRBHAI VA5 avkdb216 Ky Mt
$#% EDC(Elementary Digital Computer)[5] % ¥ % i3t
L7, CoOREPL, XFED IFHEOAHRET, +57
RHEEBARHT IS LAHES AL, @18, S
B Ta8ET L7 LS74381 2 1° Y, I, K1, AFHT
Wby 2 oD ERE £ REH L2 0, HBEEL SERENK
¥RT )

LS74381 DREHITE, 7' FEA T~ Ty 2 BRD
B (81 7= 1) &1 T4 % BEMML T2, REERO
BEtREE LT, BREMRGE. REEE. BARCKET 2
BALT AR, Y- MR EORET R, BREHEL LD
HEDIBWHEHFEZ OND, REHFFILoT, Fito



R BB T B, BRFTEICABIEhe, BT R
FEBSCET AREBAELRY, LAL, SALOR
Rk RFEC L o THREH LB L TR ERELE
BT licloT, PLIBB/INDLLEL TV,

#£2 1 EBFEL RSB
G E.Z N TR V=7

PART S i Pa-)) a8 B
L.874381 141 45 54 o 99
EDC 116. 44 36 6 86
—RIC. HAHERERIT L O OLEREFRIIZH

HET S, L2L. BBOEGLESOBA>»S, UTD
R WET AR FEIEI LWL EI LN,

Hill: 74— FRy IBESHILN
#iw2: BRARFICBENT, ADPS
 ABTRESBRSIRW
EZEIZR, V- 7oRORARMIC OV THS R BRI
Bl b, 220070y 7BITT 4= FNy 2BEVHFE
TR, F02o00 70y y~OFEE BTV
TRAEREALTEP 2T RER L 2\, L L., &
BoOBRBTV-7o8 SRT L. AR LR RITH@HL
ENnl b, T LRVSEORD Y ICESESEH LK
BLTLES &, - 7%#ﬁ?ﬁkﬁ¥k&%%Aﬁ$

Y, il PWLIN LS,

BREEBROTT v 7~

e " |

=0

==

= !

B0 18: AHIRMETRE L7 LST4381

T %E®

AT, FHBRECI-TH ﬂ@%wrzfyvxﬁ
SHEBILIBOBEKETN, BIUBREOEHL.

BOERBHLELTRERSE R, 3 EROFERED
MAERICLo TRAVPTRTHLI L ER LA, T E
BIAREL TR LT R o 2Bl 2R L, RFHEI
Lo TR ANLERIE, BRETOy 2 MoRiEnEeg
PHEICLE 5, &5, RREENHMRICHES>T, Tuy 2
BB, BRPTVEBREERTHIEICLoT, REE
g%7uv¢nmﬁtﬁﬁtw5%T@%@Kﬁm?§6

$7. BHARSNEEBICH LTS, 52084 %
BIRHILILEoT, AP TARA I HEOBRLTT
7oy 7 BOBREEBMICRBRT I LTI, B
BORRNERLECRY, ABROBBIBEILOLELSL
5,

A, %<®&ﬁw%mwt’ﬁlﬁbivﬁﬂﬁﬁ
OFE(HR. MHRNADHEERET HA0DWREZER
TWE, BERERT LD, A ECEETIHE
w7u1¢@®mﬁmmﬁﬁamlvabwumi?nu
Ew#awﬂﬁ#ﬁmgu‘:%o

2EM

[1] M. H.Lang, P. E.Mccormick : “Design Methodolo-
gies”, Elservier Science Publishers B.V (North-Holland)
pp.123-149(1986)

[2] /NERER, Hi R, RENT, RFRE, MARK, by
7YY YRR FECE IV EREL T 1 ¥ : SCHET”,
HRLBELE 43 BEEAR, 1R-7(1991)

[3] KB, FHEE, RFRE, ‘RAEDBO Ly 7YY
PREHCBT SRR MA TR OV T, )R
REELE 49 BLEAR, 51-9(1994)

{4] S.A.Ohr : CAE : A Survey of Standards Trends and
Tools, John Wiley and Sons, pp.63-107(1990).

[5] D.L.Dietmeyer : Logic Design of Digital Systems,

~ Allyn and Bacon Inc., pp. 429-473(1979).

[6] R.J.Wilson ¥, it - FBRR 3tR, 75 7HR
NP9 EAUHEEAE (1985)

[7] 74 >V —X IC ###E, CQ WM, p.220 (1992).



