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Fringe Up Capacitance
(Between a side of Net C and the bottom surface of NetB)

T~
Net B —] \\ ~ ﬁ 0O 0O CHHO O [ Upper layer wire |
Area Capacitance T AL = ~L
(Between the top surface of 1 [ Substrate | O O |:HH:| O
MNet A and the bottom S Net C
surface of Net B) £~ ) ) Wire exists neither on Wire exists only on upper layer
Net A= Fringe Down Capacitance uppler nor lower layer
Same Layer Lateral Capacitance [timtween afs‘de Offl\rj\lettg) and
€ T0p surrace o e B
(Between Net A and Net C) Ny NeFD | Upper layer wire ‘
Different Layer Lateral Capacitance O O HHD O o O D’”‘D O
(Between Net A and Net D)
Capacitances to substrate also exist for Area | LCower layer wire | | Lower layer wite \
Capacitance and Fringe Down Capacitance.
Wire exists only on lower layer Wires exist both on
a2 3 FHIHAEA =2 upper and lower layers
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Process node : 0.18um

Line of electric force

sioz (3.9)
8 6. EW FHIAIRIA S 9fojo] Zofl CifFt o EY sn- (7.0)

silicon (11.8)
S JHERIE| HIHAIHAE M FHIHAIE AR} AFS 2 Aluminum
H7b AEUCH WA AL 0|0 Zofl w2t ChS S

Zro| =Hal&l
Zro| ety L ot The figures in parentheses

indicate relative permittivities.

_ Yoss
H ‘ | %— I:l Substrate
Poly Unit of thickness is [um]
T T T
| o | a8 o EE 2 o
Wide wire case: Narrow wire case:
Fringe capacitance is small Fringe capacitance is large
and Area capacitance is large and Area capacirance is small
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SHEE WHO| P22 Z, J|E Hipexel & 22 A Circuit VCO(Voltage-Controlled Oscillator)
of st #&S EESIR| LELICH Ea|2f Bt ZHENQ Size Width 100[um], Height 38[um]
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A 1. Clever& AMZ3510d Type A, Type_B ¥
Type_ CE A&t

A 2. TS ALt 2 ZE 2| &l thslH Cleverdf A
712 FHHAIH A S FEIL E

Cap ref=Cap A—-Cap B+ Cap C
Cap_ref: CleverOf 2| et 7| & FHI Al A~

Cap_A: Type_A% AHSHH FETFHIHAIRE A

Part of layout to be covered by low Type_A Type B Type_C
permittivity material / Things to be done

Bottom surface of Poly on a gate Covered Covered Covered

Side surfaces of Poly on a gate - -

Surface of Poly other than above - Covered Covered
Top surface of P-substrate - Covered Covered
Top surface of N-well - Covered Covered
Top surface of Diffusion area - - Covered
Top surface of channel area - - Covered
Side surface of contact = Covered Covered
Bottom surface of Metall = Covered Covered
Replace dielectrics of Metall or above with No Yes Yes

low permittivity one

“-": Not-covered
HE2 RS0 &2 222 Hol gojotre 7

Type A P‘_l'we" Type B Type C
y - =
+ — Reference
capacitance
by Clever

P-substrate Low permittivity material

J8 1. 71E FHIHAIR & A4
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8 12. Clever® THE 3D 71X

Tool names (Rulefil usec) | Run time | Maximum memory usd |

Clever 5h 18m 119.7G
Hipex (Conventional rule file)  Oh Om 8s 81M
Hipex (New rule file) 0h Om 19s  106M

Used 10 cores for parallel processing at Clever.
Used single core for Hipex.

B3 AW A O ALE HI 22

<Execution environment>
CPU : Intel Xeon X5690 @ 3.47GHz (12 cores)
Memory : 141.9GB

oS : Red Hat Enterprise Linux Workstation 6.5
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80 : : Clevero| A &3+ FHIH Al E*A?f Cth 0| &Y H2, Ari
] m Conventional rule file o L
S 60 o New rule i QA (Foh 27t 30% olst (@S +F Ibs5) 2
© 20 Bellledonne2 HIHA|H AT YSstctd ZhFerL| o
7|M Cth= 1x10-7 / 0.322 Fo|& L .
20 _ i} _ _
l. L I I BelledonneOil A 2= 5tCt 7hFsSHE FHIHAIHAE I}
0 - = 2t Mo Z HEA=ELC %biqu %I—r_}j_ HFEr e JMe
Qo 0 "0 ~>’oo 70 Qs %y >o% d’o% 90% @, %, W7t o2 BAFEHLUCH B HE[AE T FHIHAI A AT
co° ZMst= 42, CHE Y2 AENM 1x10-19[F]12 EAlE
TE 13, SE NN Yo 2% (Zoh ) SlAEIH L_|I:H|- e g o |2 S0 a0 =

MZ2 Hipex &S AEE T, FHIf AR A2 XH0| 7}
Q o

= ’
o AF x}lo| X o -
St 2xtel 82 WO B2 HS L 4 UL

Rel_e (%) = (Cap_h - Cap_ref) / Cap_ref x 100

O 7| M, Vate cap
Rel_e: &0f 2Xf s Capacitances not
Cap_h: H/,OQXOI'//V = =51 TP AEf A :: extracted at Clever
i ‘ | Boundary of Good/Bad
Cap_ref: CleverS| 7| Z I Al & £ " it o
‘ Y
. u}
120% 0l 2t Las 7 Boundary of Good/Bad
AbC] X (RCH ZF o4 O|AFO| FHIHA|EA AO| A ey - s
St 2t (2 d HA)7+ 120% Ol el FHIAIE 2] % e i B _ Capacitances not
712 & o 5 - {4 extracted at Hipex
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Comparison items Hipex Hipex 7 Capacitances not
(Conventional rule file) | (New rule file) ettt At B laver

Number of Capacitances 311 320 i
extracted el
(It is 367 at Clever.) -

Maximum of relative errors  394.9% 63.3% et
(absolute values) *1

Average of relative errors 37.7% 19.1%
(absolute values) *1 i :
Capacitances nat

Standard deviation of 37.4% 14.2% - extracted at Hipex
relative errors tent ooy - P

(absclute values) *1

Boundary of Good/Bad

_~Boundary of Good/Bad

e en e e s e e s e e en
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