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Extraction and Visualization of Design Rules from
DRC Rule Files for Deep-submicron Technology

NAOKI KITAURA," ¢ HIROYUKI OCHItt and TAKAO TSUDAt

In order to use a DRC (Design Rule Check) tool to perform physical layout verification, a
tool-specific rule file which describes the design rule is required. A rule file is usually created
manually, based on the design rule given by documents. To support the verification of the
manually-created rule file itself, we have tried to extract and visualize the design rule from a
DRC rule file. We have already proposed a method based on a display template corresponding
to an error-reporting command and, independently, a display algorithm for reference layers,
to cover various kind of rule file descriptions with small number of templates, and we have
shown its effectiveness. In this paper, we will propose an improved method which is ap-
plicable for miniaturized technologies, based on enhanced parameters for medeling reference
layers and additional extracted data and display templates. The additional extracted data
are unoverlapping relation, extends relation, minimum space, and minimum enclosure. From
experimental results using developed tool based on the proposed method, 196 out of 237 de-
sign rules of a 0.13-pum 5-layer-metal process are displayed similarly to the design rule manual
using 9 display templates.
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Fig.1 An example of design rule manual.
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Fig.2 Design rule “err01”.
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Fig.3 Description for design rule “err01”.
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Fig.4 Flowchart of the proposed method.
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Fig.5 Graphics for layer C derived from “and A B C”.

(3) not ABC

00000000000 BO AOOOOOOO

O00ooO0o0ooooooAOBOOOOOO

gobooooooooooooon

pass 2000000000000 0O0O0O0OO0OOO
oooooboooooooooooobooooonoooon
goooboooooooooooooboboooooo
goooboooooooooooooooooooo
OOpass 10000000000 O0DOOOOO 2)0
00000 1)0OO00OO0O0O0O0OO0Opass200000
goooobobooooooobooboooooooooo
ooooobooooooooobooooooooo
gooooobooooooooooboobooooono
goooboooooooooooooooooboooon
ooo
00000b00000pass100000000DODO

goooobooooooooobooooooooo
oooOoO0oOOoO0oOoOoooooooooooo cg 2
00000000 ADBOOOOOOOOOODOOO
ooo00000000ooooOoOOoO00O0oO co
00000 s00000040000000000
ooooooboooooooooboooooooooo
obobooooooooobooooooooboobo
05(d00000AOD0DOO0BOOOOOOODO
oobooooboooooooboooooobooooogs
goooboooooooooooooooooooo
gooobooobooooooooboooooooo



1408 goooooooo

(b)y 0DDD
(b) Min. space

(a) DOD
(a) Min. width

(c)DOOOODOD
(¢) Min. enclosure

(d) 00000000 (¢) 00000000

(d) Min. extension (e) Contact size

0e6e UO0O0ODODOOOOODOOOOO
Fig.6 Example of graphics templates for design rules.
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Fig.7 Process for generating Fig. 2 from Fig. 3.
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Table 1 Enhancements of proposed method.
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