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( Analysis and Modeling of Clock Grid Network Using S-parameter )
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Abstract

Clock grid networks are now common in most high performance microprocessors. This paper presents a new effective

modeling and simulation methodology for the clock grid using scattering parameter. It also shows the effect of wire width
and grid size on the clock skew of the grid. The interconnection of the clock grid is modeled by RC passive elements.
The results show that the error is within 10 % comparing to Hspice simulation results.
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Basic model of the clock grid.
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Fig. 2. Partition method for clock grids.
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Fig. 3. Mason's signal flow graph of two-port network.
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Fig. 4. Block diagram of the proposed simulator.
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Table 1. Experimental resuits of the clock grid.
Clock Hspice Proposed Method
. error
Grid | "oy |CPU Time| Skew |CPU Time| Skew
(NxN) (sec) (psec) (sec) (psec)
4x4 538 6.88 19.02 051 20.13
8x8 8.0 1869 823 0.62 889
16x16 96 56.89 549 1.86 6.02
32x32 2.3 319.30 443 5.29 4.33
64x64 6.6 2,132.43 381 19.45 406
128x128 | 74 | 17285354 3.80 74.98 408
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Fig. 5. Clock Signal at the Cell 1 in Fig.2.
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