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Optimization of Power Bumps and TSVs with Optimized Power
Mesh Structure for Power Delivery Network in 3D-ICs
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Abstract
3-dimensional integrated circuits (3D-ICs) have some problems for power delivery network design due to
larger supply currents and larger power delivery paths compared to 2D-IC. The power delivery network
consists of power bumps & through-silicon-vias (TSVs), and IR-drop at each node varies with the number
and location of power bumps & TSVs. It is important to optimize the power bumps & TSVs while IR-drop
constraint is satisfied in order to operate chip ordinarily. In this paper, the power bumps & TSVs optimization
with optimized power mesh structure for power delivery network in 3D-ICs is proposed.
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Table 1. The results of optimized mesh pitch and mesh width
% 1. A=A A pitche} WA widths 3 Az}

# of mesh = (chip size / mesh pitch)
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Width
(um) # of # of # of # of # of # of # of # of
power | powerTSVs power | powerTSVs power | powerTSVs power | powerTSVs
bumps | (ring+core) bumps | (ring+core) bumps | (ring+core) bumps | (ring+core)
2.0 93 68 (4+64) 68 53 (4+49) 53 44 (4+40) 44 47 (4+43)
4.0 54 43 (4+39) 40 33 (4+29) 32 28 (4+24) 26 24 (4+20)
6.0 40 32 (4+28) 30 25 (4+21) 23 22 (4+18) 19 19 (4+15)
8.0 33 28 (4+24) 23 21 (4+17) 17 18 (4+14) 16 17 (4+13)
10.0 28 24 (4+20) 19 19 (4+15) 16 17 (4+13) 13 15 (4+11)
12.0 25 22 (4+18) 17 17 (4+13) 13 14 (4+10) 12 14 (4+10)
14.0 22 20 (4+16) 15 16 (4+12) 12 14 (4+10) 11 13 (4+9)
16.0 18 18 (4+14) 14 15 (4+11) 11 13 (4+9) 10 12 (4+8)
18.0 17 17 (4+13) 12 14 (4+10) 11 13 (4+9) 10 12 (4+8)
20.0 17 17 (4+13) 12 14 (4+10) 10 12 (4+8) 9 11 (4+7)
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Table 2. The results of comparison with conventional
method and proposed algorithm
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