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A Characterization Method for Standard Cell Library
at Near—Threshold Voltage

HU Wei', AN Wenting', YUAN Jia*
(1. College of Physics and Microelectronics Science, Hunan University , Changsha 410082 , China;
2. Institute of Microelectronics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: According to the actual application of a standard library cell operating in the near—threshold voltage
region,and due to the problem of large error in the lookup table of traditional library files,this paper proposed a
method to characterize the standard cell in near—threshold voltage region. The method redefined the boundary of the
lookup table by analyzing the actual application of standard cell in near—threshold voltage ,and by analyzing the rel—
ative error between the circuit synthesis result and circuit simulation result, it re—determined the scale of the lookup
table,in order to improve the accuracy of standard cell library in near—threshold voltage region. This method was
then used to characterize the smic55nmCMOS process library file in 0.6 V voltage and evaluate the relative error,
and the results show that when compared with the library file established by traditional characterize method,the
proposed method improved the library file’s accuracy by 16%~63.51% ,reduced the error of lookup table,and effec—
tively improved the accuracy of library file.
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Tab.1 Format of two—dimension table in NLDM

Load capacitance/pF

Cell_fall delay/ns

0.000 5 0.002 26 0.008 45 0.020 28 0.038 71 0.064 57 0.098 60

0.01 0.015 73 0.030 40 0.080 82 0.176 56 0.326 03 0.535 06 0.810 27

0.040 04 0.286 16 0.043 607 0.093 892 0.189 58 0.339 06 0.547 59 0.824 24

0.1459 0.058 86 0.086 10 0.140 94 0.236 5 0.395 43 0.594 55 0.869 84

Input
0.346 86 0.098 115 0.142 67 0.226 79 0.327 3 0.475 45 0.684 04 0.958 45
transition/ns

0.660 58 0.1420 7 0.208 93 0.329 12 0.464 43 0.618 0.830 17 1.100 3

1.100 8 0.1884 9 0.282 16 0.446 99 0.625 6 0.813 87 1.025 7 1.301 9

1.68 0.237 56 0.360 79 0.574 22 0.802 39 1.04 1.2841 1.560 8
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Fig.1 Delay and transition of INVXL with
the change of power supply
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Fig.2 Output_transition of INVXL with the change

of input_transition
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Fig.3 Relative error of 7x7 LUT in normal voltage
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Fig.6 Schematic of inverter link
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Tab.2 Inverter chain path delay contrast between DC and hspice
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f 8 4.854 5.156 2 0.302 2 4703 9 0.150 1 50.3
r 8 3.859 4395 1 0.536 1 4.178 9 0.319 9 43.3
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