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Pair Symmetrical Routing in Common Centroid Placement

ZUAN JO™'  ATSUSHI TAKAHASI'!
YUKICHI TODOROKI? and MAKOTO MINAMI

Abstract: Analog circuits are usually designed rely on the relative accuracy of element characteristics, and circuits such as
differential circuits and current mirror circuits where relative accuracy of an element pair is important require a symmetrical layout
for both placement and routing. The purpose of this research is to find a symmetrical routing method for transistors placed
symmetrically. The target of this paper is a two-layer symmetrical channel routing problem where transistors are placed in common
centroid and each net uses one horizontal trunk that passes through the channel. Each net is paired, and the trunk of each net is
routed in layer 1, and the wire from a pin to its trunk is in layer 2. Then, due to the symmetricity of the pin positions that are derived
from the transistor placement, a loop is formed for each net pair in the vertical constraint graph of the trunk in the channel, and a
detour is forced for the wire from a pin to its trunk. We propose a routing algorithm for the problem that efficiently obtains a routing
with higher vertically symmetricity by performing track assignment of trunk, and then by using routing templates for layer 2.
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Pr (pf ) Ty T, Ty T, Ty IEYS
Py(p;)) | 2n+2i+1 6n — 2i n+2i+1 |3n+2(i+1) | 2n—-2i—1 2n+2@i+1)
Ul
Pr(p;) T, T, T, Tsr T, T,
Py(p;)) 3n — 2i dn+2i+1 4n — 2i 3n+2(i+1) | 2n—-2i—1 2n+2(@i+1)
U T,
Pr(p;) T, T, T, Tsr T,
T1,L

Poic+a\ =X L TIE,  JABIHALU TIZPy (Deicrs) < PyDeksa) —
1THY, ST perrsPMENT v 7 EHDZEHNEER LT
TU— FLNERSND. AU, U T, PyPer+s) <
Py(Persa) —1TH Y, FHDZEF| & ST Deras DHEN T v 7 %
LT > 7 L— Py p MBI END . 3 Fpersel O LT
X, EOZFBFIATE S, FHELU TPy (Derss) <
Py(erre) — 1 TH Y, S Fperas DHE N T v 7 & D22 %
FIALT 7 L— hTy WEIREIN D, JAHIEALU O Rc%
DG LT 7 L — R RRIRE NS . Z1LL
ITIE, PyWers7) < PyWerss) —1TH Y, FEDZEF| LT
Dok PHEN T v 7 R LT 7 L— FL,NEREIND.
PLEDNG, §XTOmFICK LT L — FERIRTE 5

ZEBRIND.
6. F&H

AW TIE, MXPEENREEL 257 T v 7 EKIZB T
DX IRBEMR NS G DT, aE B buA R
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