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A Hierarchical Circuit Extract Algorithm Using Quad-tree structure

Lim Jae-yun® Kim Heung-soo*

Summary

A hierachical circuit extract algorithm, which efficiently extract circuits from VLSI mask pattern

information, is programmed. Quad-tree is used as a datastructure which includes various CIF

circuit elements and instances. This system is composed of CIF input routine, quad-tree making

routine,

transistor finding routine and connection list making routine.

This circuit extractor can extract circuit with hierarchical structure of circuit.
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Figure 1. Quad-tree data structure.
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$H F AlEMde] {2 o $o2 adsn F
& 4}olell contact, viaz} EAd=x gowd sE
& Az dzte mat ¥ § AAslE, AU Fo
24 azuAd e A3Ad 2kE Red 2
2Fdel ARsn, 2Y] Zd Hdz¢ 2 F
T A% 2ol AUt = Qx4 4R
Aol o A Mo ¥ hE F 2§ WY
Zhedtd, § a2f§ s akez Wyl
A, 2gdol 4% e A3 WY,
Fig. 7¢& ¥ Ax Aol Mz cof afel &4
Ad 9 A Azl A ¥ 2 h§ Qe
A& Ba el

-147-

-

2]
LA Groupl : A—~B
Group2: C
a) H#¢A
—
Groupl:A~=B—~D~C
B
A
D
| c J
b) HiF

Figure 7. Group merging of signals.

4 sz dFE AF ¢neEL vehi

tlo

&3 7o

Wire—search(Q)
QUAD *Q:
{if(1 Q)
return;
for(Q We Mz o ¥
{ & box 7} mayg #AL
FAFH Ao S check;
if( FAZAde] FUFoIR)
U AzHes F, AFAx
ER 49)else
{ if(F AlEA Ateled contactr} vias}
EA8id)
3 Alsdes 13, A3A 9
else
£ A3AMoz 7F EFYHeE
AzA AL

box &l o3l)



6 Chejn National University Journal Vol . 28, Natural Sciences (1989)

Az A WA 49 222 BAY Aol Fig.g-cold, olol i sc-
) hematicg e Fig. 9-det o] Xcf
) i o
for(Qel boxel 34 quadel =) t—::U:__'E__L__EE__{
recursivest Al $U¢ P22 454 A b
A WY Rl
....... HT}-—,‘.L—
I o [}
Wire—search(Q-)qll) ; —— _L; At T
P 1|
Wire—search(Q-)>qul) : | oo E] |
Wire-search(Q->qur); ’ _____ i_i.:j.?_'_ ) ._._l
Wire-search(Q-)qlr) : __:._e_l._[_j_l. ______ 1
} R o S
L2
3. 3= F&719 #5YE a) inverter of

2z 2379 #4YdE =AdA2EY 4
A o FHH 222, AxAde oy o8y

2= Yele dehd 4 Q2 249 sole Yol DS M. e b R % s
A schematicgel2 FA|Y 4= 9Uct schematic L CPD; B 8§ 2 26, 78:
L CP; B 16 4 2 2:
Yujz EAY 2% Edx2HE PY Y NI B 16 4 26
22 Wrz 2 AN oot Fig 83 Rl 27 P e 0
5l L CM; B 48 8 24, 18;
1Bhe &2 B 48 8 2 8,
B 4 28 26 5%
T.r L L CNW B & % 2
; . A, 78
—I—T'r_ _I—L1 5 I L L CPW; B 48 3% 2 26
L cc; B 8 8 2% 34
- B 8 8 2 I
B 8 8 2 8
—IE: p}— «1‘:: :]}— B 8 8 3 70
DF;
a) N§ EA;RAH b) Py =adllxAH b) a)ol of% CIF = Fy

Figure 8. Schematic output of transistor.
PMOS 26 26 vDD Wi w2;
NMOS 26 78 w2 wil VSS;

H 2z 24 AAE 424 die gee Wi 6 0 16 104

w1 16 2 3 26;
#8347 4 e, =d2He Ay = wi 6 78 M 78;
289 2F % oloh dWW AzMES) 4wz »e x % = ¥
4 BA =) ololdy 424 1Y 3-at inver- :‘gs ‘8 i’g :g l%i
ters| 2o cigl vj2a = Jehf Folzn o] VDD 0 8 48 86;
of gt £od Pue s CIF¥e§ AHe-sigen c) 24% netlist

ol & Fig. 9-boll veluigict ol¥ ql¥oz =z
F#F A2 FYY ¥ o FAEF AT 9

_148_



Quad-tree ¥ ¥ ol§8 A% 3= 3§ ¢2elF 7

d) schematic #9472

Figure 9. Net list and schematic output from
mask layout.

4 32 F=@7|9 74T

£ Al2¥& VAX 1/780 UNIX 4.3 BSD 4ol
A AEFTE 44, ¥4 yacc 9 LEXE A
43l FEE T4, 4% 4F o4
E¢ Colol§ Algsied m2aa) sigen A
Zza# Zeol& <F 8000212 el £ 3
2 2479 J¥Yslz£ CIF 9 Auto CADA
9] DXFYel9) diolel ol8¥ 4 212 DXF
el AFHoz CFYe2 HYy ¥ oy
2 Agsch vy dojel slelAZE Quad-
tree +2¥ ZA docd Bz 2479 24
Hejt W vhaa s Y slojsi CIF =
t DXF¥elz, AZAL CIFY wirejslz &
Hazle| ol§ 2#¥ EuldodM schematicy
2 vebd 4 siAl stglch ol ¥ zhekE EAI#
= Fig. 105}

Select Lowest Base Block

|
1

r Compute Block’s size and base point

|

[ CIF or DXF type data input

|

Construct Quad-tree for various
Circuit Elements

[

[ Search position, sort for Transistor

I

l Find Equivaient signals for Blocks ]
T Store Block's TR,
/ Position, Sort
N _Tighest Bloc>
1Y

{
Various data Graphic Output Plotter Output ll
File Type Outnut (Tektronix) l

Figure (0. Configuration of circuit extractor.

-149-



8 Cheju National Universily Jowrnal Voi. 28, Nalural Sciences (1989)

=k

=r

na

VLSIZlz 8} 4AAFE AY A% 3z 3
dreed AdsHdAct A 2o} Fe AF
F2F 2R olggez Ay Falo flattendt
Wlo] wE 32 798 Y ERAAEH
AlZE g A ASA MRS a4
7= Bk Aug HAAFE 4 5 A 3
Ak, =% 4F sz 245 g dlojel ¥
olA2 A quad-treeTZEF ZA Yoz w4
Ao 2t o Bgad sastdg aAqY &
Az, szo2e] WA g do]e} wle]lx F
Zo] goldtA TAAL. 2R Anre 2
A Heold Aol ez Jeld 4 A 3
2, 2 AFAEF AsA g2e Fe 9 filez

e

2
s

ot
=

2 3

Anoop G. 1983. ACE: A Circuit Extractor,
Proc. 20th DA Conf, pp.721-725.

Bootehsz, A. and R. A. Cottrell, 1986. A
Technology Independent to Hierarchical IC
Layout Extraction. Proc., 23th DA Conf.
pp. 425-431.

Chew, M. and A.]J. Strojwas. 1987. Efficient
Circuit Reextraction For Yield Simulation
Applications, ICCAD 87. pp. 310-313.

Kedem, G. 1982. The Quad-CIF Tree: A
Data Structure for Hierarchical On-line

Algorithhms, Proc, 19th DA Conf ,pp. 352-357.

el 5 QA st Alx o) Al Balold Y 442
o sz A g ez F F A I

2 8

+ VLSI9) nfAz sagngss
JEEE BEEHoE 2237 A% AEH 3=
F% 4nFE ALt ofrz #Hololx
dlojel: CIFdele)l 842 TS o]F 74 &
45 quad-tree ez RAYPo g, Iz g4
A 9 719k Aalgd. B gdanegEe
CIFel ¥4 quad-tree 4%, Edlz2s HAFEY
3 47 YaE QYHY Foz THse S
298 Yz FAY 4 UA gl
2 3lg 227: 529 AxH F2EF oo
2 fAsEA edAEe dA 9 AREE
FEgol s AFE 4 glon, oz HH
2§ F2Y 4 2o

-~ d

McCormik, S.P. 1984. EXCL : A Circuit Ex-
tractor for IC Design, Proc. arth DA Conf pp
616-623.

Mukjerjee, A. 1986. Introduction to NMOS &
CMOS VLSI Systems Design, Prentice-Hall,

YACC, LEX, UNIX Programmer’s Supple-
mentary Documents vol.1 pls: 15-1~
pls : 16-13.

-150-



	Summary
	서론
	연구방법
	1. Quad-tree구조에 의한 회로요소 저장
	2. 계층적 회로 추출 알고리즘
	3. 회로 추출기의 출력형태
	4. 회로 추출기의 구성도

	결과 및 고찰
	적요
	<참고문헌>



