Learning to Design Analog Circuits to Meet Threshold Specifications
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1. Motivation

Human circuit design lags behind co-design

processes and struggles to predict exact circuit

parameters. Introducing thresholds can

alleviate this issue.

Data-efficient method for dataset

2. Contribution

construction.
The most extensive evaluation on diverse

set of analog and radio mrcults

5. Filtering Phase

Multiplying every performance metric
with A, = -1 if it needs to be minimized

F(y; Do) = {(z,9) € Do|Xy' > Ay}

Adding small perturbations

(1= e u)y)|(z,y

Selecting the best available circuit

. ={(z.9)§ € De,x = argmax F(§; Do) }
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3. ML Assisted Design
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: : For Low-Noise Amplifier (b) and Power Amplifier (c) all
. studied methods achieve perfect accuracy except in the

Simulation Phase:
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Filtering Phase:

filter data learning agent

Specifying parameter space
Simulating circuits using netlists :
Collecting simulated circuits

Adding optimization constraints
Specifying thresholds
Constructing dataset .
Training an agent on the datase

Comparlng results with the previous work

4. Simulation Phase

For Two-Stage (a) we achieve
perfect accuracy using 10

times less data than the best
previous work [1].
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Performance Metric This Work (%) Best Reported (%) Related Works
Gain 0.135:0.035
4] Bandwidih 0.048 £ 0.12 <26 Devi et al. (2021)
Power C i 00044 0.002
z Gain 0.047120.02
H Bandwidih 0.0433£0.01 ~1 L‘;;'I'f‘"“‘le‘ "('72,22‘11)9)
& [ Power Consumption 0.02220.007 iia ctal
% Gain 0.0226£0.018 B Fukuda et al. (2017a)
E Bandwidih 0.00001 £ 0.000003 NA
) Power Ct it 0.071640.031 k% M.V. & Harish (2020a)
- Gr 0.0028£0.001
Z S 0.007+0.001 <5 Dumesnil et al. (2014)
a NF 0.002:0.0005
Power Gain 1.207 + 0.14
£ | Drain Efficiency 1361 £ 0.2 NA NA
130 £ 0.19
5 | Conversion Gain 0.0050.0035
Z | Power C 0.86+0.002 NA NA
= Swing 0.66 0.005
o | PowerC 0017 0.1423
S [ Output Power 0.142320.01 NA NA
Z [ Tuning Range 3226+0.6293
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Online Demo:
circuits.streamlit.app

Code and Data:
github.com/indylab/Circuit-Synthesis



https://github.com/indylab/Circuit-Synthesis

