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Skew Control Clock Network Routing

Kazunori INOUE | Atsushi TAKAHASHI and Yoji KAJITANI

Department of Electrical and Electronic Engineering,
Tokyo Institute of Technology
2-12-1 Ookayama, Meguro-ku, Tokyo 152, Japan

abstract: If the clock arrival time to each register is controlled, the clock-period in a circuit can be
shorter than the minimum clock-period in Zero-Skew Routing. To realize the idea, we propose the Skew
Control Routing to construct a clock network such that the clock arrival time to each register is set to
the required value. We generate a good topology of the clock hetwork, control the propergation delays on
wire, insert intermediate buffers. Experimental results show that this method constructs clock network

without excessive wire length.
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Algorithm MakeTopology

K=35;
while(|K| > 1){
G(V,E) = MINCOST(K);
number = MID(1,|K|/k, |K| - 1);
for(l = 0;1 <number;!+ +){
ei; = PICKUP(G(V, E));
if(e,-]- = NULL)
MERGE(v;, vj);
if(|E| < 1) break;

}
}
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Algorithm Embedding

ve = CONNECTROOT (50, K);
local_embedding(v.);

procedure local_embedding(v)

if(v has children){
(v1,v2) = CONNECT(v);
local_embedding(v1);
local_embedding(vs);

}

return;
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size = wy;

while ( size < wp, ){
if ( Diimit > Dyuy(size) ) break;
size += Wstep;

}

return size;

DA N 2 Ve 4

BRAYAXDNY 77 288A L THBERRA
Diimir x THIO 2 WI EWH B, FOBRETIE

KHAZXDSy 77 REAT B Z L2 L ) FEER
ExBMET B, E72, Ny 7 7 OBERMER (7)
DEDETHE L bEZLNDD, B A XD
Ny 7 7rRBAT AL - TC, EOEBEE BN
5. iz 77 2EATHBESEHRICT A
VT ETS.

v, Ve DRFII N 77 REEAT HBEE, Ny 77
WA X3, EVOBEREIKET 20T, 5ROk
E*¥ 20T THERATAZERTER Y, o IKEAT
LNy 77 DERERY Cbufu EIERR % Dbu/, b
TAHR, v 3 ERT AL LLERTEDD vy
AT 21Ny 77y OBERMOERILTOL)
IZRENS.

cl

Diimiz = t(v1) — t(vg) + 7l (C'buj1 + 5 ) + Db@f,

ZDE I, Dimintd v \ZIBEAT 285y 7 7 ILKAE
5.

CITHE, nyDNY T 7 O A X sizel B FERY A
AN S 4 XWEET 3. #hFhot
A ZWBBT 08y 77 DO A X size % B/
A ZXPOMECREVG A ZIZERET 5. vlliAL

12Xy T 7 OEIERE AT D;,',m-tlﬂfF o RRIZH

APV %#RTTE. Thid b o, ~NOE#RE
REMEL, vTOBERBETELZRITAELTS
DbOTHE. ZOFAY VI OBFRE6IZRT.

BufferSizing?2

sizel = wy,;
while ( sizel > w; ){
size2 = wy;
while ( size2 < w,, ){
if( D;,'mu(sizel) Z Dbu/(size2) )
return sizel size2;
size2 += Ws1ep;
}

sizel -= W,tep;
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data Algorithm [CL] Algorithm [CL+Skew] Algorithm [SC]

wire length ] delay | wire length l ratio l delay || wire length | ratio l delay I buffers
rl 147,392 | 1.82 3,947,102 | 26.78 | .13.02 266,514 | 1.81 | 4.78 62
r2 294,797 | 6.07 9,034,421 | 30.65 | 51.08 543,183 | 1.84 | 6.35 129
r3 366,265 | 5.85 || 13,139,596 | 35.87 | 83.45 679,889 | 1.86 | 6.93 177
r4 727,893 | 21.75 || 28,361,307 | 38.96 | 198.30 1,310,030 | 1.80 | 9.17 350
rh 1,063,507 | 38.52 || 45,920,134 | 43.18 | 327.47 1,886,817 1.77 | 5.16 515
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| data || # of pins | width[um] | height[um) |

rl 267 6998 7000

2 598 9401 9313

3 862 9700 9850

r4 1903 12697 12698
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