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Abstract

We designed for a independent chip layout to the process scale to adopt the EDA tool having scalable cell libraries. Originally, this tool can

not apply to deep sub-micron process. Therefore we improved this tool to design Rohm0.18m process and perform to implementation trial.

In this process, we designed for the TEG chip and verified it.
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Table.l Processes summary

Process Metal | Poly | Gate(zim)
Rohm 0.354im 3 2 0.35
Rohm 0.18im 5 1 0.18

ONSEMI 1.2um | 2 2 12

Fig.1 Onsemil.2um

Fig.2 Rohm 0.35um
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Fig.4 The flow chart of applying scalable cell libraries to deep

submicron
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Fig.5 Ex-Symbolic to Real layout convert
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Fig.6 Ex-Symbolic to Real layout convert
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Table.2 Example of converting process rule to Druc rule description

Process rules Druc rule description

Min. width of A-layer is X micron longueur_inter > X.

Min. space between A-layer and B-layer is Y micron | distance axiale min Y.
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Fig.9 The adjusted examples of the layout
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Fig.10 The modification examples of the cell libraries
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Fig.11 The process need to check rules of those places
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Fig.12 A layer A is composed 3 layers
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Fig.13 The flow in route verification
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Mtr_00003 sig2 i0 sig3 vss tn L=0.18U
+ W=2.38U AS=0.952P AD=0.952P PS=5.56U PD=5.56U

Mtr_00004 sig4 sig7 vdd vdd tp L=0.18U
+ W=2.38U AS=0.952P AD=0.952P PS=5.56U PD=5.56U
Mtr_00003 sig4 sig9 sig3 vss tn L=0.18U
+ W=2.38U AS=0.952P AD=0.952P PS=5.56U PD=5.56U

Fig.14 One of the netlist extracted by Cougar
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Fig.16 Difference of message between legal netlist and illegal one
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Table.3 on-board circuit
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Fig.17 Chip layout of Rohm0.18:m
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logic Capacitance(pF) | Delay time of SCMOS (pS) | ratio of SCMOS to Rohm cells
inverter 0.005 22 +10%
2-1/P NAND gate 0.005 57 +14%
3-1/P NAND gate 0.008 146 +83%
4-I/P NAND gate 0.009 185 +58%
2-1/P NOR gate 0.005 62 +4%
3-I/P NOR gate 0.009 204 +65%
4-1/P NOR gate 0.008 228 -37%
2x2-OR into 2-NAND gate 0.005 161 -13%
2x2-AND into 2-NOR gate 0.005 208 +37%

Table.4 delay time of standerd cell

SCMOS Rohm0.18um
m8 (8bit CPU) | 114105.6um? | 6467.616um?
snx(16bit CPU) | 187920um?> 28108.9um?

Table.5 Comparing the chip core in area
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