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PVT robustness is significant for analog synthesis.
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+ PVT variation
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Noise Performance cloud of 𝑋
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① ②

Performance space that meets given specifications

𝑋 = (𝑊", 𝐿", … ) is a certain set of design solution of analog synthesis.  

① 𝑋 meets given specifications under some PVT corners.

𝑋 fails to meet given specifications under some other PVT corners.②
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Challenge of PVT-robust analog synthesis 
Challenge 1: Randomness of starting point limits success rate.

Ø The mapping between device sizes and circuit performance is highly nonlinear.

Ø With bad starting point, it’s easy to stuck at the local optimum for a long time.

2



Background & Introduction Proposed PVTSizing Experimental Results Conclusion

Challenge of PVT-robust analog synthesis 
Challenge 2: Out-of-iteration PVT corner pruning leads to corner-overfitting.
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Challenge of PVT-robust analog synthesis 
Challenge 2: Out-of-iteration PVT corner pruning leads to corner-overfitting.
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Challenge of PVT-robust analog synthesis 
Challenge 3: Inaccurate prediction limits the effectiveness of sample pruning.

𝑊𝑛1, 𝐿𝑛1, …
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Formulation of PVT-robust analog synthesis
Define figure of merit (FoM) to convert multiple specifications into a single target.

All the specifications are met when 𝐹𝑜𝑀 ≥ 0.

𝐹𝑜𝑀 = %𝑟, 	 𝑟 < 0
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This work: PVTSizing

Overview of PVTSizing

Output
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This work: PVTSizing

Contribution 1/3: Divide sizing problem into 1) single-corner initial sampling phase and
2) multi-corner sizing phase to improve success rate.

Output
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Contribution 1: TuRBO-RL-based optimization framework

Design solutions 
under typical corner

𝑋#

Sample under all PVT 
corners to get initial dataset

𝑋% 𝑋& …

Initialization

TuRBO-based 
initialization 

Do TuRBO-based initial sampling.
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Contribution 1: TuRBO-RL-based optimization framework

Design solutions 
under typical corner

𝑋#

Sample under all PVT 
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𝑋% 𝑋& …

Initialization
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𝐹𝑜𝑀!" = −0.5

𝐹𝑜𝑀!# = −0.3

𝐹𝑜𝑀!$ = +0.2

𝐹𝑜𝑀!% = −0.1

𝐹𝑜𝑀!& = −0.4

𝐹𝑜𝑀!' = −0.3

𝐹𝑜𝑀!( = +0.2

𝐹𝑜𝑀!) = −0.5

Last-sample buffer 

Build last-sample buffer to record the results of latest sampling of each PVT corner.
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Contribution 1: TuRBO-RL-based optimization framework

Design solutions 
under typical corner
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Sample under all PVT 
corners to get initial dataset

𝑋% 𝑋& …

Initialization

TuRBO-based 
initialization 

𝐹𝑜𝑀!" = −0.5

𝐹𝑜𝑀!# = −0.3
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Last-sample buffer 

Task 1: Improve the FoM of design solution under corner -1-.

Multi-task reinforcement learning for multi-corner sizing.

Task 2: Improve the FoM of design solution under corner -2-.…

Multi-RL agent
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This work: PVTSizing

Contribution 2/3: In-iteration PVT pruning based on last-sample buffer

Output
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Contribution 2: In-iteration PVT pruning

PVT corner
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Contribution 2: In-iteration PVT pruning
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Contribution 2: In-iteration PVT pruning

PVT corner
pruning
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This work: PVTSizing

Contribution 3/3: Critic-assisted pruning for selecting candidate design solutions

Output
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Contribution 3: Critic-assisted pruning
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Use Critic network to predict the relative FoM of latest sample and 𝑋𝑐𝑎𝑛𝑑𝑖𝑑𝑎𝑡𝑒.
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𝑋#
𝑋%

𝑋'
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PUN: Predicted “up” number

(with the highest PUN)

1) Update networks.
2) Go to next iteration.

Contribution 3: Critic-assisted pruning

Set sample threshold 𝛽 for further pruning.

𝛽 is updated in each iter.
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Testcases

Topology # of variables # of constraints Scale of design space
SA 14 4 1024

FC 20 7 1055

BGR 8 3 1023

FIA 6 2 1017

StrongArm Latch (SA) Folded-Cascode OTA (FC) Bandgap Reference (BGR) Floating Inverter 
Pre-Amplifier (FIA)
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Synthesis results on four real-world circuits
Ø  1.9~8.8x sample efficiency and 1.6~9.8x time efficiency compared to tools from industry 

and academia.

Ø  Remain high success rate.
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Support for mismatch-aware synthesis & Results
Ø In Monte Carlo simulation, each simulation point corresponds to a set of mismatch parameters.

Ø Each set of mismatch parameters can be regarded as a mismatch corner.

Ø By treating mismatch corner as PVT corner, PVTSizing can handle mismatch-aware synthesis.

PVT-Robust 
Synthesis

Mismatch-aware 
Synthesis

Results of mismatch-aware synthesis on FC OTA
PVT Robust

Mismatch Robust
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Conclusion
Ø PVTSizing

Ø A TuRBO-RL framework is proposed for high-success-rate PVT robust analog synthesis.
Ø In-iteration PVT corner pruning is proposed to avoid corner-overfitting.
Ø Critic-assisted pruning is proposed to improve effectiveness of performance prediction.
Ø Mismatch-aware synthesis is supported.

Ø Results 

Ø  1.9~8.8x sample efficiency and 1.6~9.8x time efficiency compared to tools from industry 
and academia.
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Thanks for your attention.


