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Design Rule Extraction from DRC Rule Files,
and Its Visualization

NAOKI KITAURA," HIROYUKI OCHI' and TAKAO TSUDAf

DRC (Design Rule Check) is a procedure to verify whether a layout pattern violates the
design rules of the process. In order to use a DRC tool, a tool-specific rule file which describes
the design rule is required. The rule file is usually created manually, based on the design rule
given by documents. To ensure perfect design and fabrication of LSI, it is strongly desired to
verify the manually-created rule file. However, few studies have been made for the verification
methodology of the rule file itself. In this paper, we will consider to extract and visualize the
design rule from DRC rule file in order to compare it with original documents. We proposed
a method based on pattern matching of command sequence. However, it needed 43 templates
for a rule file of a process with 70 design rules, because there is no uniqueness in usage nor
ordering of commands in a rule file to report a design rule violation. In this paper, we solve
the problem by introducing a display template corresponding to a error-reporting command
and, independently, a display algorithm for reference layers. Based on the proposed method,
we have developed a tool to extract and visualize design rules from DRC rule file for Cadence
Dracula. It displayed 65 out of 70 design rules of a process using only 6 templates.
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Fig.3 Description for design rule “err01”.
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Fig.4 Flowchart of the proposed method.

obooooooo
gobooboooooooboooooooooboobo
goooooooooooDboOobbObOOooboon
goooooooboboooobooobbbooobooooo
obooooooooobooboooooooooog
gbooooooooooboooooboobooboood
ooboooooobooobormooobooboooooboobooon
gboooooooooooboocOooooboobooooa
oooboobooob 4300000000D00000DO
oooad

3. DO0Ooooo

0000000000 230000000 3)00
000000000 ooooogooooooooog
goobooooooooboboooooobbooDboo
goooooooob4000D0O00O0OO0ODDO
Opass 1000000000O00O0DO0O0O pass200
O0O0Opass 100 00DO0COOOOOODOOOCO
0000000000000 D0OCOOOOpass 2000
go0ooOoOo0oOoU0OOoUgooooobopboooo
gdoooooooOOobooboUoooooogoooo
00opooooooooooooOooooDoOooon
0000000000 bO0ob0bDOoODbDOdpass1000
gooDoooooooo

0000000 3)000000000dUpass20
goobooooooobooooobobooboobooo
goboooOoOo0oooOoOoOobDoOOooooooooo
goooobobooUoooooobobobooboooooo
gobooooboOoooooOoboOoboOobobooOooo
ooooooo

gooob30booooooooobooooog
0000000 DbO00000bO0b0D0O0DbD00 pass 1
0010200000 00000000000000

May 2003

() ext 0000 DO0OO0O0DODODOODO
(a) Graphic template for ext command

(b) PSUBO O OO
(b) Graphics for PSUB

() NWELLODODOD
(c) Graphics for NWELL

(d) (b)0 () 000000000000
(d) Graphics for min. spacing rule between (b) and (c)

05 0300020000000
Fig.5 Process for generating Fig. 2 from Fig. 3.
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Fig.7 An example for heuristic (2).
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Fig.11 Example of graphics templates for design rules.
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Fig.14 Result of mis-recognition of enclosure relation.

ooo

4.3.4.2 JO0000O0OOOOOOOOOOO

ooo0o0oOoooOoooooUooooDooUooo
0000000 ooOU0oUoooooooooooooo
O00000ooooooooooooooooooo
O000D00oO0oooooooooooogoon
0000o0oo0oooooooooooooooon
0o00ooO0oooO0oooOooOooOooOoooooon
000000oooooooooooooooooo
0000000000o0o0oo0o0o0ooooooooo
000 11(e)D000000DO0ODO (d)oooooo
o00oo0opDOo00Oooooooooooooooo
O000ooo0ooo0oooooooog 11(e)
oooooooooooooooo (doooooo
O000D00o0oooooooooogoooogo

00DO0oO0DOO00ooooOooooooooon
000000000000 Cadenced Dracula O
O00000o0o0o0ooO0oOooooooooooon
0000000oooDoo00ooooooooooo
0000000000000 oooooooooog
000ooooU0oooooooooooooooo

5. 0 oOoOoan

5.1 ODOO0OO0OO0O0O0OO0

O0000o0oooooooooog brRCOOO
goboooooooooooooooooboboooon
gbooooocooboobooboooobooboooooo
goooooooooobooooooooooooo o
goooooooooooboboooooboooboo
gobooobooooooooooooooboooboDo
goooobooobooobobooboooooooooa
gobooboooobooooooon

booobouoooboobooboo0oodn 1.2pm
ooo20cMoOSODO0OoOoOooooooooooo
goooboooooetbonobooooobooooovo
goboooooboooesboboOoO0oOoOoOoOooODOon
goooboooooooooooooooobooboooo
obooos00000oooooboooooooon
ooooooon

0000000000000 Cadence O Dracula
o0 DbRCODOOODOOCOOOUOOOODOOOOO
0000000 000o0oo00doOdoOdn dMenter
O Caribre 00 DRCOOODOOOOODOOOOOO
goooooo0oooooooooOoooooooo
gooooooooooono

000ooOo0ooOoooooooooooooog
O0ooDoooooOoooooooooooooon
000000000ooooooooooooooag
goooooooooo

52 0 O0O0OO

STARCOOOODODOOOOOOOOoooooD
00000 SeDRMLO DO OO OO0%0SoDRML O
0o0o0ooooooooooooogoooooooo
000o00ooooooooooooog brRCOOO
000o0oooooooooOoooooooooog
00000OD0OO000oDoooogonO SobRMLOO
goooOooooooooooDoOoObo brCcOOOO
0000000o00oo0ooooooooooooon
Jodooooooooooooo

ooooooooooooooooooooooo
O0000D0OO0O0D000000 Cadence O Dracula
00O DRCOUOOOOODODOOOOOODOUOOOO
dooooooooooooooooooooooo
JoooooOooooooooooooogooooo
00000 SoDRMLOOOODOOODOOOODOO
0o0o00ooo0ooooOOooOooOoOOoOoOoooooo
O0OSoDRMLOODOOOOOOODOOOOOOO
ooooo

00 0O0O0OOoO00o0oOoDoOoOoOoOooooooo0
000000000000 00DOoOooO Cadence
00000000 DraculaD 0O O0OO0OOOOOOO
0000o0oooooooooooooooooooo
O0oooooOoooooooooooooooog
jooooooouooooo

g o o0

1) Aho, A.V., Sethi, R. and Ullman, J.D.: Com-
pilers —Principles, Techniques, and Tools, Ad-



Vol. 44 No. 5

dison Wesley, Reading, Massachusetts (1986).
2) Zima, H. and Chapman, B.: Supercompilers

for Parallel and Vector Computers, Addison

Wesley, Reading, Massachusetts (1990).

3) bo0U0U0bDoOOooUOUUUODbRCOOD
gooooOoooboooooboooobooooo
00 0 Vol.102, No.166, pp.1-6 (2002).

4) 00 0O O00OOOmOoooOoOooooooo
00000 (1990).

5) 00 0000000O0O0DUOO0OOO0O0OOOVLSI
00000000000 (1985).

6) 0 0000000000 ODODesign Rule
Markup Language for STARC Open Design
Rule Initiative, DA OO OO OO 2001, B10-1
(2001).

(00140 100 16000)
(00150 30 4000)

oo 00

2002000000000000
gooooooooooooooo
gooooobooooooooooo
oooooobrRCOOOODOODO
gooooooooooooood

goooog

DRCOOOOOOO0O0O0O0O0O0OOOOOCCOODOOO 1265

o0 Oo0Oooooo

19890 00000oo0oaaon
oogioooooooooon
oo00oooooooooboorv4od
dooooooooobooomo
gooooooocoooooooo
gobooooooooooooocooooboooooo
gboooobooooooooobooooooboobooo
gooooooo

o0 OoOoooooo

197 000000o0ooooo
obooo0199 000000000
goooooooooooboooobo
oooooooooooooooo
oboooooomednoooon
gobooooooooobooooooooboobood
go0ooooo0oooOooooooOo/oooooo
O000o0oO0oooO0o0oooooooACMOSIAM
good




