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A Routing Method for Leaf Cell Design

NORIKO SHINOMIYA,! K0JI HAMAWAKIt and MASAHIRO FUKUIt

This paper presents an efficient routing model and a routing algorithm for leaf cell design.
The height of the routing region is fixed. Placement objects in it can be moved vertically, with
keeping the relative positions. Capacity is the maximum number of wires passing a region.
Grid columns of a cell have the capacity. And the routing regions partitioned by placement
objects have the capacity, too. Routing optimization is processed by rip-up and rerouting
method, managing both capacity violation and design rule violation with a penalty function.
Experimental results show the process of reducing the number of both violations, then finally,
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optimizing the routing results.
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Fig.1 Models for transistor placement and routing.
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Fig.2 A method to get space for routing.
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Fig.3 Grid partitioning.
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Fig.4 Track width.
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Fig.5 Capacity of grid columns.
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Fig.6 A capacity overflow example.
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Fig.7 Partitioned routing area.
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Fig.8 Routing flow chart.
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Fig.9 Initial position of source/drain terminals.
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Fig. 10 Optimized source/drain terminals.
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Table 1 Comparison to manual design.
ooo # of # of # of total total CPU
Trs  contacts  contacts length length time
oooo oooo oooo oooao (sec)
INV1 2 1 1 16 15 0.9
AND2 6 3 4 46 28 2.9
BUF8 8 4 6 62 48 11.2
OR4 12 5 6 87 74 10.4
NORS6 20 11 9 159 134 32.3
LATCHI1 22 14 14 192 142 51.7
LATCH2 28 15 18 186 166 70.8
FF1 34 25 26 299 218 93.3
FA 40 25 32 385 252 215.1
FF2 46 40 42 438 348  281.3
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EED go
7o -
® a0
i 50
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Srha
T# A

011 00000
Fig.11 Base cost.
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Fig.12 A change of design rule violation with large grid

distance.
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Fig.13 A change of design rule violation and capacity vio-
lation (without the penalty of capacity violation).
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Fig. 14 A change of design rule violation and capacity
violation (with the penalty of capacity violation).
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Fig.15 A routing result (FA).
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Fig. 17 A routing result (LATCH1).
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Fig.20 Optimization for terminal positions.
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