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Motivations
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Problem Formulation

• a circuit graph �(�,  �)

• a set � of FPGA nodes

• a set of clocks �

• a set of fixed nodes �� (��  ⊂  � )

• TDM ratio step �

Ø Find a partitioning P

Ø Minimize the maximum TDM ratio

Objective:

Constraints:

Ø Each fixed node is assigned to its corresponding FPGA

Ø TDM ratio � is a multiple of �

Ø Only inter-FPGA nets, either driven by the same clock or 
not driven by any clock, with the same TDM ratio in the 
same direction can be assigned to the same wire;

Ø If an inter-FPGA net is driven by a clock group, one clock �� 
among them should be selected



Algorithm Flow 
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Pairwise Cutsize Initial Partitioning
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Initial Partitioning
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Initial Partitioning
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Initial Partitioning
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Optimal TDM Initial Assignment

# physical wires: 10

TDM Ratio step: 2

Lower bound:  72
2∗10

 ∗ 2 = 8

Expected wire number: 5.56, 0.97, 1.25, 1.67, 0.55

Updated expected wire number: 5.25, 1.18 , 1.57 

Upper bound: max   40
 5.25 ∗2

 ∗ 2,  9
 1.18 ∗2

 ∗ 2,  12
 1.57 ∗2

 ∗ 2 = 12

The optimal TDM ratio ���� = 10
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Clock Selection

Occupied

Empty
Objective:

Minimize the increment of ����
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Clock Selection
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Clock Selection
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 Experimental Results



Conclusion
Partitioning 

Ø  Maximum pairwise cut size driven partitioning algorithm

TDM assignment

Ø Network flow-based clock selection approach 

Ø Binary search based TDM optimization algorithm


