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Background: Automating AMS Layouts

There are high demand for analog and mixed signal (AMS) circuits
» Drawing AMS layouts are still manual and cost time
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Why AMS Matters
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The Mixed-Signal Design Problem

» ASIC design cost Is keep increasing.
, EDA Is a key.
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The Mixed-Signal Design Problem

» Analog design is mainly manual!

Commercial Mixed Signal ASIC
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Background: MAGICAL

» This work is based on MAGICALhttps://github.com/magical-eda/MAGICAL
» Machine Generated Analog IC Layout
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Background: Wells In Layouts

+ Wells are essential to make transistor working
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Background: Wells In Layouts

A digital stdcell

[Petley, 2008]



Wells In Layouts
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Wells In Layouts
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Background: WellGAN

» Generative adversarial network (GAN)-guided well generation
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Background: WellGAN

» Generative adversarial network (GAN)-guided well generation
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Background: WellGAN

‘ » Making well generation as a separate stage...

>

>

Loss optimization opportunities
Might be infeasible
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Background: WellGAN

| » Making well generation as a separate stage...
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Runtime

Experimental results on area, HPWL and

Individual Wells

Circuits Area
OTAl 360.2
OTA2 756.2
OTA3 1055.4
OTA4 3255.2
COMP1 175.1
COMP2 192.2

BOOTSTRAP 177.9
RDAC 361.5

Norm. 1.82

HPWL
72.3
234.7
586.6
837.1
78.8
93.1
64.5
209.2
1.26

Runtime
1.3

4.8

48.9
39.7

2.0

3.0

2.0

12.4
0.64

DAC’ 19

Area

318.0
750.7
1325.6
3313.6
144.4
194.2
130.8
370.4

1.74

HPWL

68.7
203.1
559.5
799.6
95.1
105.0
83.4
287.0
1.46

Runtime

3.2
7.9
43.2
40.1
6.6
5.6
5.0
30.2
1.33

This Work

Area

290.3
599.0
965.6
3033.7
82.2
84.7
97.5
144.3
1.00

HPWL
60.3
205.2
651.3
866.0
61.8
48.1
63.2
137.0
1.00

Runtime
3.6

10.6
34.1
42.6

3.5

3.6

4.8

23.7
1.00



xperimental result: layouts
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Conclusion

. Anew ML-guided well-aware placement framework

» Integration of machine learning guidance with physical optimization
techniques

» Experimental results show significant reduction in area and HPWL
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