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Abstract

In this paper, we model interconnection lines to minimize delay in VLSI circuits. We extract and model

resistance,

simulation. To measure interconnect delay effects,

capacitance and inductance in interconnection lines using equations and EM (Electromagnetic)
we simulate 6-—stage ring oscillators using modeled

interconnection. Then, we implement and measure ring oscillators.
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7b OIEFUE L8 K&
AEANA el AFPRE 4 (Dol el
AR )7t} A ere WAy} ZAolo| olste] ME AR o

2 27 Axrgeiat. AHAYA ele] Ho|= z)
3, SHALS Wi Fok AT ARS 2 F ISS
o+ % 9
L
R parasitic = P F— (1)

A

<ol AFAE [Qm]

L QUEAYES] o]

<A QIEAYES] v [Hn] (W) *30] (H) ]

AHANES] A2 7k FAoA FoAXE w@Hed
A Ag Zk (Sheet resistance) & AlAtsld HA Al
b & g Qlrh QIEIAYA 2iels W' 53 Yl
2 AY s B a9 28 Zo] yehdth (a) P<el
Al A7 gho]l Aol & o) HAY wES @ wE

g A% grol 47 Golk

i}

3.0 5

28] o
2.6 4 \,/" (a)
2.4
22 ]

E 2.0 ]
=
S, 18-
8 1.6 @
c - A, A
.‘-5 1.4 - ——aA——4A
[}
o 12
= 40 ]
081 D S Y * A
0.6 -]
0.4 - L 3

T T T T T T T T T T T T T
MET1 MET2 MET3 MET4 METS MET6

Metal layer (Length = 20um)
a8 2. MEE2 (o] mE QIEHEME M
Fig. 2. Interconnect resistance versus metal layer
and width

L}, QIEfZ{UE FHjAEiA
A YRolNE QlEAYA Fale] o3 17 3 2
o] WA ANNEA, AZY AR, EAA A
Wavh EAe Bk B R wed wpgelnt

shtel RIEAYA eljlo] EAIE WE RAHS k9
7] WEe] AZY AHAEAE ARG el kel
o}

WA ARG AZY ARNRAE 247 54

(2)2F ()l &t} Aibe,

~
2

Substrate

2 3. & WROoM QEHAHDLE FHIAIHA
Fig. 3. Interconnect capacitance in a chip



20084 SoC =03l

&Edi
C="Lxp=] 2)
tai
%o
_ 21 * gai - (3)
log(ta/H)
- Cot A A A (Area capacitance)
- Cet AZEY MIHA YA (Coupling capacitance)
- Cr 294 7§9iA¥l A (Fringing capacitance)
ceq: FAAS (Dielectric constant)
< ta: FAA 54 (Dielectric thickness)

=

QAEAYE] Qo]

D AEAYES] Y]

H: JIEAHES] F7

JEANES] AHA A=

49}
|

RS
)

U AL W ol

ek 3 YupdE 1

o] yepdth dwk o g FsiAd A= wE

2 seigtel met ek A4S AL v

v 7} S7stel| wet Sokshe AdE Hlth

= U 2k

o fHgo] 7Fasta, 7% (Substrate) O %
FE A7h HolA WA A AE A
Al st

(b) g mEe]  Sj® SEhgte]l weEbM 7
(Substrate) ©.ZHE A7t Holxle
whebd] WA AN AT 7R,

(@©9F9 : #HES v FA7F FAL, o] wE

ER I b F LS Eavd s eine &
3.5
—o—W=0.5um
+ (@ A—W=1um
—4— W=2um
3.0

% 2.5 -

8] ° (®) ©

© *

[ ¢ —e ¢
1.5 o 1 ~ — @
I‘clET1I I\'IETZI MEIT3 MIET4 IMET5I METSK
Metal layer (Length = 20um)
J8 4. HESH HHo TE QAEAHEUMN FHIHAIHL

Fig. 4.

Interconnect capacitance versus metal layer
and width
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Table1. Interconnect inductance versus metal layer
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W=0.5um | W=1mm | W=2m

MET 1 277 281 269

MET 2 272 283 269

MET 4 266 272 269

MET 6 262 262 256
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