Homework Assignment 8
(Due Apr. 19th at the beginning of the class)

(1) [Interconnect Optimization, 30 points] The following net is given and we are

supposed to insert buffers into the net to minimize the delay from the driver to the

sink.
Driver Sink
(Ro) (Cy)

e Qutput resistance of the driver: R,
e Input capacitance of the sink: Cs
e Output resistance of a buffer: R,
e Input capacitance of a buffer: C,
e Length of the net: L (um)
e Wire unit resistance: r (/um)
e Wire unit capacitance: ¢ (fF/um)
Find the # buffers and their locations.
Suppose we insert n — 1 buffers and length of each segment from the left is sj.
Then, Y¢—; Sk = L.
The delay of each segment except the rightmost one is 7, = R, - (¢ - s, + C,) +

r-sg-C,+ %rcskz. The delay of the rightmost segment is 1, =R, "
(c'sp+Cs)+r-s, Cs+ %rcsnz. The total delay is t = Y% 1t, +1,=R,"
c'L+(Mm—1R,C,+R,Cs +7Cy(sy + -+ 5Sp_1) +7-5, Cs+ %rc(slz +

o 5,2),

ot

Solve(,f—;1 = 0,;—; = 0""'@ =0.

(,f—; =1C, — 1Cs +57¢(25, — 25,) = 0 for (k = 1,2, ..,n — 1).
Sk =S, — C(’;CCS From Y.2_, s = L, we get

s, ==+ 121 Lol

n n c



L-(Co=Cs)/c

ThUS, S1 =8, =""=8,1 = n

The total delay is T=Ro-c-L+(n—1)ROCO+ROCS+rCO-nT_1(L—b)+r-

- 2_p2 B
CS'(%+nTl'b)+%TC(L D +b2)whereb:%_

n

Differentiating the above equation w.r.t. n, we get % =R,C,+7rC,-(L—Db)-

1 L b 1 L2-b? 7Co(L—b)+7Cs(b—L)—0.57c(L?>—b?
470 (- 5+ ) = Sre i = RyCy + 2 i ) o,

_|r((Cs =€) - (L — b) + 0.5¢(L% — b?))
"o R,C,

_r@=b)-((Cs—C,) + 0.5¢(L + b))
B R,C,



