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Clock Tree Topology Optimization Based on Reconstructing
Subtree Topology for 3D ICs

QIAN Chen, WANG Qin, XIE Jing, MAO Zhi-gang

(Department of Microelectronics and Nanoscience, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The traditional TSV-based 3D clock tree synthesis (3D CTS) flow mainly concludes abstract topology
generation, embedding, routing and buffering. The classic 3D clock tree abstract topology generation algorithms
ignore the adjustment for the generated topology after the first step. In this paper, we propose a clock tree topology
optimization algorithm, the LMOR algorithm, for reconstructing the structure of some specific subtrees in the

generated 3D clock tree abstract topology and relocating the position of the roots of these subtrees. The simulation
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results show that the total wirelength and delay can be reduced by up to 4. 56% and 14. 67 %.
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1 define the value of m;

2 While(shubtree reconstructed) {

3 fine m-leaves subtree set subT(m)

4 for each T, € subT(m) ,x is the root of Tx {

5 traverse merging order for all leaves Nx in Tx;

6 calculate merging cost for each order of Nax;

7 sort and find the best merging cost order;

8 jump this sunbtree loop: //No subtree will be recon-
structed

9 else

10 reconstruct the subtree Tx” with the best merging

order;
11 }

12}
13 regenerate the tree topology G’ (s)
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