Homework Assignment 16
(Due 4:10pm, Apr. 18, email to daehyun@eecs.wsu.edu)

(1) [Interconnect, 30 points] Find the locations (s; and s,) of the two buffers
minimizing the total delay (i.e., express s; and s, as functions of
L,Ry,R1,R,, Cy,Cy,Cq, 1, C).

Length = L(um)

_Length = s, (um) Length = s,(um) Length = s;(um)

> > > -

Driver Buffer Buffer Sink
(Ro) (C1,Rq,dq) (C2, Rz, d3) (C3)

e R,: Output resistance of the driver

e R, R,: Output resistances of the first and second buffers, respectively

e (,,C,: Input capacitances of the first and second buffers, respectively

e (3 Input capacitance of the sink

e 1, c: Unit wire resistance (ohm/um) and capacitance (F/um), respectively

e d,,d,: Delays of the first and second buffers, respectively

e L: Total wire length

o UseL =s5;+s;+53
Total delay 7 = {Ry(c s, + C;) + 75, C; + 0.5rcs; 2} + {d} + {R(c s, + Cp) + 1+
Sy Cy +0.57¢s,2} + {d,} + {R,(c - s3 + C3) + 753 C3 + 0.5rcs;52}

ot

EP =c(Ry—R,)+1r(C; —C3) +1rc(s; —s3) =0
1

ot

g = C(Rl - Rz) + T‘(CZ - C3) + TC(SZ - 53) = 0
2

With L = s; + s, + s3, we get the followings.
L R +R,—2R, C,+C;-2C
| 1 2 0 | 2 3 1

LT 3 3r 3c

L R0+R2_2R1 Cl+63_262
2= 3 * 3r * 3c

L R0+R1_2R2 CI+CZ_2C3
373 3r 3¢
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