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ABSTRACT

A capacitive fingerprint chip with system-level for improving the sensitivity is presented.
The drawback of the capacitive fingerprintzchip is'caused by the degradation of sensitivity
since the surroundings of the chip'is unpredictable. The point of this thesis is to design a
tunable Sensor Unit, which can*operate with: microprocessor. The Pixel Cell similar to the
CMOS image sensor uses a constant ‘current ‘source to charge and discharge the capacitor
formed by finger. In the sample and hold circuit, we control waited-for-sampling time to
adjust the output dynamic range, hence the contrast of image will be improved. For improving
the brightness, a reference cell is designed in the output stage to change the voltage level.
Moreover, we not only propose a flow that adjusts the quality of the fingerprint image
adaptively, but also implement the layout with TSMC 0.35um 2P4M process.We can prove

this tunable Sensor Unit by testing the chip.
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*

% S o H
A
3.029 2.900 2.825 2783 2753 0.276
3.030 2.895 2.819 2775 2743 0.288
0.001 0005 | -0006 | -0.008 | -0.010 0.012
3.010 2.799 2.633 2535 2.462 0.548
3.030 2.797 2.629 2525 2.450 0.580
0.020 0002 | -0004 | -0010 | -0.012 0.032
2.999 2.722 2.545 2.408 2.302 0.696
3.030 2.745 2.559 2.413 2.300 0.730
0.032 0.023 0.013 0.005 -0.002 0.034
2.979 2.626 2.399 2.243 2.130 0.850
3.030 2.665 2.430 2.265 2.139 0.891
0.051 0.039 0.031 0.022 0.009 0.041
2.971 2579 2.330 2.157 2.032 0.939
3.030 2.625 2.370 2.187 2.051 0.979
0.059 0.046 0.040 0.030 0.019 0.040
3 SRR o B
A
3.029 2.960 2.905 2.865 2.842 0.187
3.030 2.958 2.901 2.860 2.836 0.194
0.001 0.002 -0.004 | -0.004 | -0.006 0.007
3.008 2.873 2739 2.647 2584 0.425
3.030 2.887 3.027 2.645 2579 0.451
0.022 0.014 0.288 -0.002 | -0.005 0.026
2.986 2.750 2577 2.441 2.341 0.646
3.030 2.784 2.600 2.455 2.348 0.682
0.044 0.034 0.023 0.014 0.008 0.036
2.980 2,650 2.430 2.278 2.165 0.816
3.030 2,689 2.466 2.304 2.176 0.854
0.050 0.039 0.036 0.026 0.011 0.038
2.979 2.633 2.367 2.182 2,048 0.931
3.030 2.680 2.409 2218 2.074 0.956
0.051 0.047 0.041 0.036 0.026 0.025
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=V signal_150t-V signal_30f
=A Vsignal
® Vour
% iRk o H
Co+
t G 60f 90f 120f 150f | A Vour
SH
20 ns 1.931 1.902 1.872 1.845 1.792 0.141
40 ns 1.915 1.801 1.692 1.577 1.492 0.413
60 ns 1.891 1.788 1.643 1.515 1.255 0.546
80 ns 1.880 1.605 1.415 1.302 1.192 0.688
100 ns 1.875 1.610 1.395 1.222 1.112 0.763
% SRR %
Co+
t S 60f 90f 120f 150f A Vour
SH
40 ns 1.925 1.811 1.755 1.717 1.695 0.230
80 ns 1.907 1.725 1.590 1.508 1.448 0.462
120 ns 1.895 1.675 1.547 1.411 1.297 0.598
160 ns 1.886 1.575 1.355 1.255 1.162 0.724
180 ns 1.874 1.543 1.345 1.185 1.079 0.795
Vel o R R % =7 R v BERE e Bk B VY
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