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(A Design of Full Digital Capacitive Sensing Touch Key Reducing The Effects Due to
The Variations of Resistance and Clock Frequency)

TYF
(Kwang—-Su Seong)

o
o

2 =RolNE AP 2F Fa5 W o8 TAS ENHOE PANY F e E UAY AAEF 2

AR S AREH T A T 4REF Aolel Agoz 7o

& 77 248 F % AQde 1 THh PAB LAE AR AS F A

o M 2Aa DA St T AAER) 2 BASe] A% gt BY Fopes Rusich AYAUANE ALY

| A3 2235 o8 WES ENHOE 29U & ST BHoT, AdE e FUEF AR
OpFIelA BA7)2 AHE 4 9 Bk

—

Abstract

In this paper, we propose a full digital capacitive sensing touch key reducing the effects due to the variations
of resistance and clock frequency. The proposed circuit consists of two capacitive loads to measure and a
resistor between the capacitive loads. The method measures the delays of the resistor and two capacitive loads,
respectively. The ratio of the two delays is represented as the ratio of the two capacitive loads and is irrelative
to the resistance and the clock frequency if quantization error is disregarded. Experimental results show the
proposed scheme efficiently reduces the effects due to the variations of clock frequency and resistance. Further
more the method has 1.04[pF] resolution and can be used as a touch key.
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Table 1. FuncK value with clock frequency 10(MHz), 16(MHz) and 20(MHz}
Csensor
! 1[pF] | 2[pF] | 3[pF] | 4[pFl | 5[pF] | 6[pF] | 7(pF]1 | 8[pF] | 9[pFI | 10[pF]
Clock Frem:
10[MHz] 0924 | 0954 | 0975 | 0998 | 1019 | 1.038 | 1056 | 1.077 | 1.099 | L.119
16[MHz] 0924 | 0952 | 0973 | 0997 | 1019 | 1037 | 1.059 | 1.074 { 1.100 | 1117
20[MHz] 0923 | 0950 | 0972 | 0992 | 1.018 | 1035 | 1056 | 1.069 | 1.098 | 1.117
Peorane | 020%1 | 04091 | 031%) | 06191 | 020%] | 0:3[%6] | 03%] | 0.7[%] | 0.20%] | 0:20%)
E 2. M&gt 95(KRQ), 100(KR), 105(KQ)00 CH &X& Funck
Table 2. FuncK value with resistance 95(K?), 100(KQ) and 105(K<)
_ Crenson 1[pF] | 2[pF] | 3(pF1 | 4[pF] | 5[pF] | 6[pF] | 7[pF] | 8(pF] | 9[pF] | 10[pF]
Resistance
95[KQ] 0017 | 0941 | 0964 | 0984 | 1010 | 1025 | 1.046 | 1.058 | 1.086 | 1.107
100[KR] 0923 | 0950 | 0972 | 0992 | 1.018 | 1.035 | 1056 | 1.069 | 1.098 | 1.117
105[KQ] 0928 | 0958 | 0979 | 1001 | 1023 | 1.042 | 1.063 | 1.077 | 1.103 | 1.123
oo | 124191 | 182091 | 150(96] | L681%] | 1.281%] | 161(%] | 161(56] | 1.781%6] | 155[%6] | 1.45(%]
OIS 237 AR, 20094 42 (45
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