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Systolic Array and 2D PE Array

*Systolic Array applications:

* CNN computing
 Signal processing
* Communication circuits

*Consist of 2D PE array
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Problem Formulation

*Problem: Placement for circuit design with 2D PE array
*Objective: HPWL minimization

*Contribution: The first global placement technique
exploiting regularity of 2D PE arrays
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Overview of Regularity-aware Placement
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0. PE array orientation
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1. Template-assisted
quadratic placement
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Solution;

A. PE array regularization
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2. RePlAce with soft
regularity constraints

B.1 E-force
computation

B.2 WL gradient computation
accelerated with regularity

I

3. RePlAce with array
regularization
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4. RePlAce
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5. Detailed placement
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C. Enhanced Nesterov’s method

Solution;,q

D. Density small enough?




Placement Illlustration

(c)RePlAce 200 (d)RePlAce detailed placement
iteration



Conclusion

*Considering the regularity of 2D PE arrays improves
placement quality

*HPWL and routing WL are reduced 8.3% and 11.0%
compared with RePlAce

*HPWL and routing WL are reduced 8.4% and 8.2%
compared with structrue-aware placement
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