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Abstract

This paper describes a DRC (Design Rule Check) algorithm and its program implement-
ation which requires CPU time linearly proportional to the number of rectangular patterns
in the NMOS IC layout. While the CPU time for conventional DRC algorithm is proportion-
al to O(nlogn) or O(n**1.2), (n:number of rectangles) it was shown that the present algo-
rithm only consumes CPU time linearly proportional to O(n).
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Table 1. Indices of design rules.
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Fig 1. Width rule.
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Fig.6. An example of bit-map plane.
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{a) Coordinates of rectilinear box.
(b) Data structure of direct format.
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(a) Body (b) Corner
(¢) UR corneroll4] 2l lower--right area scan
(d) UR corneroi41 2] upper-left area scan
(e) LR cornerol 42 lower-left area scan
(f) LR cornerol A 2} upper-right area scan
(g) UR corneroll4 9} 2halit4 A}

Fig 8. Descriptions of width rule check.
(a) Body. (b) Corner.
(c) Lower-right area scan at UR corner.
(d) Upper-left area scan at LR corner.
(e} Lower-left area scan at LR corner.
(f) Upper-right area scan at LR corner.
(g) Width rule check at UR corner.
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a39. (a) 71AFA A4S scanning area
(b) UL cornercll 2 7+AE A
(c) UR cornerol| A8 723473 A}
Fig. 9. (a) Scanning area of space rule check.
(b) Space rule check at UL corner.
(c) Space rule check at UR corner.
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Fig 10,
(a) Upper edge scanning.
(b) Details of butting contact.
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2. ARt FHA
(a) Upper edge scanning
(b) 2 3% 4 (capacitor or transistor?)
o 7|44 3= capacitor 2 7H%
(¢) FHEE o) contacto] W]l of{F
a Zdabs s e
Fig.11. Margin rule check.
(a) Upper edge scanning.
(b) An ambiguity (capacitor or transistor?)
(regarded as capacitor, here).
(c) When contact is found in subjective
pattern, the margin rule check is
passed.
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A A

(INDEX)
) Cs
(2) DW
3) PW
/4w
(5) MW
6) DDG

(7) DPG
18) PPG
19) CCG
a9 IDC
ap cPG
12 MMG
03 PDM
19 DPM
19 1PM
18 1DM
an DCE
18 PCE
— 19 MCE
¢ BTC

a2,
Fig. 12,

%28 o (dynamic shift register)
Output example (dynamic shift register).

2l error message+ graphic ter-

Bit-map W41l & AAFH AA

Ao HubslE FHL s gl AL AbEstd] U7

A 2 Hgeh 2812 132 output @] odlo|ct,
Error indexol g A& F 30 2gdct

i3 3. Error code®] A9
Table 3. Description of error code.
code description
CS contact size
DW diffusion width
PwW poly width
w implant width
MW metal width
DDG diffusion-diffusion gap
DPG diffusion-poly gap
PPG poly-poly gap
CCG contact-contact gap
IDG implant-diffusion gap
MMG metal-metal gap
PDM poly-diffusion margin
DPM diffusion-poly margin
IPM implant-poly margin
IDM implant-diffusion margin
DCE diffusion-contact enclosure
PCE poly-contact enclosure
MCE metal-contact enclosure
BTC butting contact rule

2312+ shift register & AFEddl 127 lay-
out 42 error & “L‘H"]?I Ao g A&sA error
b AR FE & 4 Ak 2#13€ PLAY in-

213, £ <l (PLA 9 input buffer ¥%)
Poly- to-poly Z-A & gjubo] b7 &l
Fig.13. Output example (input buffer parts of PLA)

Poly-to-poly space rule errors are found.

put buffer $%-2 AA& layoutdl sl poly Akol9 gap
gkoll 5]z fopad ez 2a0] v =7l ow
Foll error”t A" HAE Roji gl VAX 11/780

o|

(130)
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computer 2 1 stage™ 3709 error message & 7
+ shift register & 4H4-4]7] layout data ¥ input2
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2l1a. 589 A9k CPU time ] FA

Fig. 14. Curve of number of pattern and CPU time.
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