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Analysis and repair of timing deviation caused by filling dummy metal

in advanced process chip

Wang Qiushi , Meng Shaopeng, Wu Hongqiang
(Anhui Siliepoch Technology Co., Ltd., Hefei 230031 , China)

Abstract: In the finish stage of the chip physical design, in order to meet the metal density design rules, dummy metal fill needs
to be added. The dummy metal fill generates external parasitic capacitances, which will deteriorate chip timing results. In process
nodes above 40 nm, timing deviation caused by these external parasitic capacitances is about 0.12%, even smaller than the mis-
match between STA and SPICE simulation, we usually ignore it. However, this timing deviation must be repaired in advanced pro-
cess nodes with FinFET structure. Taking a industrial DSP process chip with FinFET structure as an example, this paper uses QRC
to compare the parasitic capacitance changes before and after adding dummy metal fill; uses Tempus to analyze the reasons for the
timing deviation of the chip; finally proposes a method for repairing timing deviation based on Innovus, the timing result is verified
by signoff. This method effectively improves the efficiency of timing closure.
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° ’ > 1 WhiteWhaleOl
° (pm)
° Width/Length  Run/End Space  Run/End Offset
, , , DMx_B 0.106/1.16 0.106/0.12 0/0
, , oy DMx_S 0.106/0.3 0.106/0.12 0.053/0.21
DMx_O 0.06/0.24 0.08/0.09 0/0.165
’ DMxa_B 0.106/1.16 0.106/0.12 0/0
: " DMxa_S 0.106/0.3 0.106/0.12 0.053/0.21
’ ’ ‘ DMxa_0O 0.06/0.24 0.08/0.09 0/0.165
’ ’ DMxd_B 0.106/1.16 0.106/0.12 0/0
) ° DMxd_S 0.108/0.45 0.108/0.108 0.054/0.279
, 12 nm DMxd_O_R 0.06/0.3 0.08/0.12 0/0
DSP ( WhiteWhaleO1) , DMxd_O_R  0.12/0.24 0.12/0.12 0/0
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) DMy_S 0.18/0.9 0.27/0.36 0.068/0.09
(Auto—fill utilities) DMy_O 0.09/0.244 0.09/0.09 0.023/0.023
. DM:r_B 1.8/1.8 0.8/0.8 0.18/0.18
(50 pmx50 pm), DMr_M 1.2/1.2 0.8/0.8 0.18/0.18
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