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Abstract

A software tool implementing cascaded SCF(Switched Capacitor Filter) is developed. A compre-
hensive procedure is described for the design of cascaded SCF, and some design considerations are
discussed. In program several user-selectable filter approximation techniques, and two optimising
methods which reduce the total capacitance are included. Analysis of the partial positive feedback
and the effect of clock frequency to total capacitance are presented in detail. Two practical
examples are given to prove its validity in reducing the total capacitance. Developed tool can be

used for general SCF generator.
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Table 1. Clock frequency versus total capacitance.
(example 1)

m
CLOCK FREQ. Total CAP. Cmax/Cmin A
20KHz 147.9 25.1 i
38KHz 234.9 64.3 g
56KHz 646.0 120.0 <D(
74KHz 1026.0 191.8 uZJ
92KHz 1514.0 793.2 L:(
110KHz 2096.0 1147.0
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Fig 6. Frequency response of designed Elliptic
Band-Pass filter.
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bert arle =AY 4 itk ¢ EMste] Z2as) shodeh AAl 114 clock

B 2. AA 19 SCHEFE (Clock frequency=54KHz)
Table 2, Capacitor values for all blocks of examplel, (clock frequency=54KHz)

Se, TC Cy C, Cs Cs Cs Cs Cs Cs Cs Cia
BLLACK 1 1 410 1.0 51.7 12.9 | 289.3 1.0 1.0 1.0 51.8 0 0
BLACK 2 1 121 1.0 20.4 5.1 60.6 1.0 1.0 1.0 21.1 | 10.5 0
BLACK 3 1 62 1.0 12.7 3.1 32.2 1.0 1.0 1.0 6.8 3.4 0
BLACK 4 1 52 1.0 12.1 2.8 30.2 1.1 1.1 1.1 2.0 1.0 0

Total capacitance = 646.0

E 3. AdA29 SC FE FE(S&G=1

Table 3. Capacitor values for all blocks of example 2. (S&=1)

sé, TC G C. Cs C. Cs Cs C, Cs Co | Cio
BLOCK 1 1 65.3 1.0 4.4 23.0| 28.7 1.0 1.0 3.1 2.0 1.0 0
BLOCK 2 1 385.0 1.0 4.3 |284.2 ] 36.7| 12.1 12.1 | 31.7 2.0 1.0 0
BLOCK 3 1 233.1 1.0 7.9 33.0| 81.6| 51.7| 51.7 3.1 2.0 1.0 0
BLOCK 4 1 100.4 1.0 8.1 10.0 45.8 ] 154 154 1.6 2.0 1.0 0
BLOCK 5 1 879.5 1.0 28.4 18.8 | 317.3 | 254.7 | 254.7 1.7 2.0 1.0 0
BLOCK 6 1 391.5 1.0 28.6 7.1157.7| 96.4| 96.4 1.3 2.0 1.0 0

Total capacitance = 2054.8

(625)
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Table4. Q versus total capacitance.
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BLOCK 5 28. 1526 879.5
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sé, TC C C. C, C. Cs Cs o Cs Co | Cua
BLACK 1 1 65.3 | 1.0 4.4 23.0 | 28.7 1.0 1.0 3.1 ¢ 2.0 1.0 0
BLOCK 2 1 385.0 | 1.0 4.3 [284.2 36.7| 12.1 | 12.1 | 31.7 | 2.0 1.0 0
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