2009 VLSI: Final Examination Solution

1.
(@)

S=A®B®C

Cou = AB+BC + AC

out

(b.)
G =AB




(d)

Al to COUt

3.

(a.) F (f) T
(b.) T (9.) F
() T (h.) T
(d) T (i.) F
(e) T @) T
4.

(@)

tpd STC _(tsetup+tpcq)

=t,, <300p—(60p+55p)=185p
(b))

tog <Te —(2t,4,)

=1, <300p—(2x40p)=220p
(c)

tog < Te = MaX(t uq, e + Loy — tou)

=t,, <300p—max(40p,45p+20p—70p)=300p—40p = 260p

5.
(@)

tpd STC _(tsetup +tpcq +tskew)

=1,y <300p—(60p+55p+40p)=145p
(b.)

tog <Te —(2t,4)

=1, <300p—(2x40p)=220p

(c)

tpd < TC - max(tpdq’tpcq +tsetup _tpw +tskew)

= t,, <300p—max(40p,45p+20p—70p+40p)=300p—40p = 260p




6.
(@)
tcd 2 thold _tccq
ty 230p—-40p=-20p
= tcd >0

(b))

tcdl’tcdz 2 thold _tccq _tnonoverlap
ty 225p—-40p—-60p =—75p
= tCd >0

(c)

Log 2 Tholg —logg T

ccq pw

=>t,2>225p-40p+80p =65p

1.
(@)
tcd 2 o1 — Leeg + Lokow
ty =30p—-40p+40p=20p
(b-)

tcdl’tcdz 2 thold _tccq _tnonoverlap+tskew
ty 225p—-40p-60p+40p=-35p
= tcd >0

(c)

tes = Lo —toog Loy +1

ccq skew

=>t, >225p-40p+80p+40p =105p

8.

(@)

0.

There is no time borrowing technique in flop-based system.

(b.)

T
1:borrow < 7(: - (tsetup + tnonoverlap)
ot <300P _(20p150p)=80p



(c.)

t wStpw_tsetup

=t oo < 70p—20p =50p

borro

9.

tog <Te = (2l + 2yien)
=1,y <400p—(2x20p+2x40p)=280p

setup

10.

thy <T¢

=t,, <600p

11.

tborrow = toverlap - thold - tskew

=t,, <(0.6-0.25)x600p — 25p—60p =125p

12.

(@) F ()] T
(b) T (9) F
(c) F (h) T
(d) T (i) F
(e.) T a) T
13.

Data0:

5px 3—23 +0.1px0= (5|D + O-lp)xvdatao
= Voo =1.6176
Datal:

3.3
5px—=+0.1px3.3=(6p+0.1p)x Vo
=>V,..u =1.6824




14.

(a) F (f F
(b.) F (9.) T
(c) T (h.) F
(d) T (i) F
(e) F (B) F
15.

F :Hfi =25x6x10=1500

NYF

21.5868

20.3002

19.8987

19.9573

olojiNjlo|u|Z

20.2834

(@)
N=7

(b.)
D, =7x/1500 =19.8987

16.

G=@)" =1

B=1

H = 22P _ 2000

10f

F = GBH = 2000
N| NVF
5 | 22.8653
6 | 21.2972
7 | 20.7336
8 | 20.6880
9 | 20.9423

(@)




(b))

D, =8x4%/2000 = 20.6880 = 4.1376 x FO4 inverter delay

17.
@)
il
A—o| 3
B—c| :3
c—d[ 3
A—|§27 B[ 2 c—|§27
(b))
5
g, = E =3.3333
5
=—=0.833
94 6 3
o = 3.3333+0.8333 20833
18.
Phi o——ciE:
oF
Ao—”: 5 %SCHCHC
L 25C
Bo—”: 5 I
— =
CO_”: . I 2.5C
— =
DO_”: ] I 2.5C




Q =11C xVy, = (11C +3x 2.5C)xV,

11
Vi = 15 ¢ Voo = 05946V,

Charge Sharing Noise: V,, —0.5946V, = 0.4054V

19.
(@)
%m_——AEZ rqﬂlpmw——#ﬁi rﬁﬂ;
Aw%ts L{%j L%Es L{%j
Bw%ts - CW%Es -
——4E3 ——4E3
6) = =
Gz?éx?éx}éx33:1
B=1
Pﬁ=%§=15
F =GBH =15

D, =4x4/15 =7.8720

20

100
Gz%x%x%:;
B=3x2=6

H=%_16

5
£ _py 9600 _ 3200
27 9
f =3/F =7.0844
P=2+3+2=7

D=3f +P=28.2532

oZ



