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pTPEK 80-150 0.4 1500 200

F, BH
nt3 &k 50-80 0.4 1500 200

H BH
Poly Ha.[H 20-40 0.4 1500 100
n—well 1-2k — 8000 200
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2

M1—Poly 0.021- 1.5 — —
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25 0.025

13



Genera ted by Fox tPDFC t ©F tSftW
http://www.foxitsoftwar

&%%?%m *

.

i
i
P ELEL

(=

= B

|
Z

T
([N

14



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

i 3 2 25 A YT B B

" ﬁ;%ﬁz:”giﬁ‘/—EEHB Eil?é?ﬂ Eiﬁg
¢ 1 5/ P B R 0 P ELA

p

o ORI REELKEEMN, ELRCIER

21N

& FELE AR RN R FE T S P i SRR M




Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

- ERBHMSRMERER

RSN e W
AAR<E LW, B, Ly, Jox Wk | N .
Yy Cox. Cx i o
BRI 0, 8%£HC : e
HEN 1R B H:'"—-"- «1-_“. i... | _kz__ -
REWE L/ K - 1;-1 —_—
EMARR YE e
SMAREN — 1 ]

16



s TtaniumAb 223 1) FOR & 45 BT Y 45 0 B

Eﬂ7’j65ps clk2!4 B QAU AEIR
IR B[] a2 1 A Bl s,

Generated by Foxit PDF Creator © Foxit Software

hitp:/wwy-foxitsofiware.com—Forevaluation only
ERER Bﬁj(LIEHTIEﬂ(pS)
Adder 600
Result Mux 60
Early Bypass Mux 100
Middle Bypass Mux | 80
Late Bypass Mux 75
2mm wire 0

S 5 [E] A 50ps,

b

10
RIS g
HAMBZH &2 517 4L

S ) 3 ST s

c =S
|
L 8 RORTEE (2mm LS )
e Shifter AAN
Sum ALU2 —]
g- Z=a 2 mm Bypass
Src2 i
Result R’;;},’,S _j—,\i/\ Dcache1
_ Adder Mux ) Dacies
Middle s
/ = Bﬁass Late
ALU #1 — He Bypass
—= \_ Mux )
(b) Early
Bypass 17




mm IO IO

LR ML LB

Genera ted by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.




Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

. METAL-2" |
Cmzp L

TN bosererfii

POLY-METAL \ TP, 1 m1p
C mif o B e S
m2a c " POLYSILICON
— -_— mia

FIELD Lc,
OXIDE =Y

Wm f///////////////////////////////////////ﬁ
DIFFUSION

SUBSTRATE




Generated by Foxit PDF Creator © Foxit Software

http://www.foxitsoftware.com For evaluation only.

RS RN

||

1

|
R

E0€ox WL, Cm _ E0€ox TL

Y. H S

P
Il

C, ~k(C,+2C.)

20



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

LEwe

/(I =
JIVVIVIEV Y | =

FEE AT JE

(b) Model of fringing field capacitance.

EnE

C: OoxWL

CV

= gogoxL

2T

(W—H/2 X
t log(t, / H)
) |




Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

PRI GEEETEE =1

=
4}
g T
-~
s
S 1 -
: 0.6: —M/T= /’.
04+ -==H/T=0.5 7
. == Cparaliel-plate ,.’ £,=39
- ,',' .—ﬂ—.
0.2 i ml"’
Vs
/',
0.1 LV 1L L1in L4 1 L
0.1 0.2 04 06 1 2 4 6 10

W/r



EXFE LR
JrAAE

TP

& B 1A R
2 S RE-AT
& JE2-AT R
& 1-% dh Tk
& JE2-% dh ik
&IE2-& )R

v e =it
MOSH. A
Poly/poly
ik
M1— Poly
L

M2—M1
HA

M3—M2
HUA

FLALTHTAR LAY

(fF/um?)

0.030
0.066
0.016
0.053
0.021
0.035

Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com _For evaluation only.

HETE UG FC R BERE
fF/pm? % 106/° C
2.2-2.7 0.05 50
0.8-1.0 0.05 50
0.021- 1.5 —
0.025
0.021- 1.5 —
0.025
0.021- 1.5 —
0.025

(fF/um)
0.044

0.046
0.042
0.051
0.045
0.051

Y
106 /V
50

50

23



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

BEEEEBE: BAER TR

5 ] I . I ) 1 = I -

_ 1 pum iﬁr&ift% 300 -

1 um 4z % i

4l 1 pm F2h6 2 R a2 i
O0Oano

A T T i T

Cy (fF/mm)

83 200
i 2} O
il < - _
1= i ’ _— ,‘--"""-: e )
5 Q q00f -:.-?:==EE:===-"" i oo .
ﬂ- 1F n<- I 'S;-.""\ Cv ( |
< c
O ~ \.\‘ (S,
3 < Sogy,
i i i i . \
%o 1 2 3 4 3 —~=
£ - ] | | T 1=
FHIE ST (am) 0 025 03505 08 10

DESIGN RULE (pm)




(O o
gl

Genera ted by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

T




Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

LK) AL LR

Wire Resistance

pL

R= — =

A
Sheet Resistance R -«




Generated by Foxit PDF Creator © Foxit Software

http://www.foxitsoftware.com For evaluation on

i A FIELFRH

H fH
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1 fH#2 (Q2-m)

HR(Ag)
#(Cu)
% (Au)
R (A))
(W)

1.6 X103
1.7X103
2.2X108
2.7X108
5.5X103
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:L (4+240.25umCMOS %)

ML JrHEBR(Q/O)
n+. p+3 HU= 50~150
n+. p#E CHEREALY ) 3~5

N 1000 ~1500
EQTLE 150~200
ZontE CHREAY) D 4~5
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| RN HIEL T R AL
“Overcoming Interconnect Resistance

0 Selective technology scaling
e scale W while holding H constant

0 Use better interconnect materials |
e lower resistivity materials like copper " ,_ / b \

e use silicides (WSi,, TiSi,, PtSi, and TaSi)

- Conductivity is 8-10 times better than
poly alone

0 Use more interconnect layers
e reduces the average wire length L (but beware of extra contacts)
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Wire Spacing Comparisons

Intel P856.5

Al, 0.25um

Intel P858
Al, 0.18um IBM CMOS-8S
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Q-O.12l l M4

Q-O.33l l M3

Scale: 2,160 nm

M2

M1

CU, 0.18um
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9-0.08. .
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0-050 B M5
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1 25 R PG
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35
20
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Simulated Wire Delays

I L >
Vin = V.

out
L/10 L/4 L/2 L

25 r

voltage (V)

time (nsec)
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