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A Study on the Realization of 3rd Order Active Low-pass
Filter using Switched-Capacitor
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Abstract

In order to realize the simple and economic 3rd order LPF using switched —capaci-
tor (SC), we proposed the 3rd order RC LPF using a OP amplifier and realized the
3rd order SC LPF by replacing all the resistors in the RC LPF to SC.

The frequency response of SC LPF was compared with the that of RC LPF,

As a result, it was found that the response of realized SC LPF is almost similar
to that of RC LPF.
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FILTR T=00004 19 OM CROOO{7 USIHG 00002 BLKR R=0000

0001 FTH4X,L

0002 PROGRAM FILTR

0003 REalL K,TnBS.01200),TOBC0:200)

0004 COMPLEX MUM,DEN,S,T

0005 nDaTa C1.,02,C3731.0€E-9, !1S5.9E-9, 15.9E-9/

0006 baTa RY,R2,R3,R4, 82.27E3, 0.53E3, 52.56E3, 34 BBEI/
0007 “uTh RA,RB/ 2.856E3, 56.47E3/

0008 C

0603 WERITE(H,222)

0010 222 FQRHATCIX,"IF HTYPE 18 |, THEN TmBS IS PLOTTED.",/,
0011 # {%,"1F HTYPE 1S 2, THEHW 7TDB 1S PLOTTED.",/,
0012 # IR, "WHAT 18 YOUR NTYFE HUMBER ? NTYPE = _")
0013 READ( 1, ») HTYPE

00t4 WRITEC!,333)

0015 333 FORMAT/IX,"THE LU HUMBER OF GRAPHIC DISPLAY IS 59",/,
0016 [} {%,"THE LU HUMBER OF PLOTTER IS s&0",/,
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0017 ] 1%, "WHAT 13 THE LU HUMBER 7 Ly = ")
0018 READC] ,+)> LU

0019 ¢

0020 Fl=d,0+aTANHCY . 0)

002) ROB=RA+RB

0022 K=RB/RA

0023 R=R3*R4/(RI+R4)

0024 RRI=R{*«RA+RB)I/(RI+PA+PB)

0025 WRITECG,444)

0026 444 FOPMAT/Z 7%, "HUMBER",5X, "FREQUEMCY", 4X, "AHPLITUDE",
0027 # 4%, "AaMPLITUDECDE)Y", /)

0028 C

0029 D0 1000 1=0,200

0030 F=10.0+4(1/40.0)

0031 §S=2. 0#P1aF

0032 S=CMPLX(0.,0,58)

0033 NUH=S4+2+C2+4C3+P2+R+34(R2+(C2+4CI)-CI+R/K>+1}
0034 DEH=S+#3+CIaC2+CI*RRIAR24RI+SH#24( C24CI+R2MPI+(C2+03 Y*C1+RR|#R2
0035 * +C2+C3I+RRIARI/ZCK+1))I+3+(CI#RRIH(C24CIHI*R2
0036 4 +CCC24CTI*RRI-K*C2+RR12RI/RI DI/ LKLY Y4
0037 T=RB+(R3I+R4)/{RA+(RAB+R1 D)I*HUM/DEN

0038 TABS( 1 Y=SART(REAL( TI**2+AINAGL T Y4+2)

0039 TDBC1)=20,0+4aL0G! 0(TABSC 1))

0040 WRITE(E, 1))y I,F,TABSCI)Y, T0BCI)

0041 11) FORMAT(SX,16,F15.2,2615.6)

0042 {000 COMTIMUE

0043 IFCHTYPE L EQ. 1) call PLOT¢TABG,;NTYPE, LU
0044 IFCHTYPE LEQ. 2> CALL PLOTCTDB,MTYPE,LU)
0045 STOP

0046 EHD

0047 €

0048 SUBROUTIHE PLOTC(F,NTYPE,LU)

0049 DIMENUSION FC0:1200)

0050 calLl 2zeecH

005 Call ZDINTCLU, Y, TERD

0052 IFZ1ER ,HE. ©0) GOTO 9939

0053 catl ZWIND¢(-200.0, 200.0,-400.0, 400.0)
0054 X0=-100.0 ¢ vo=-100.0

0055 X1=-100.0 $ Yi= 100.0

0056 X2=-100.0 $ v2= 110.0

0057 X3i= 110.0 4 ¥3=-100.0

0058 CALL ZMOVE(X2,v2)>

00593 calLl ZDRAWCXO,Y0)

0060 CALL ZDRAW(XI, Y3

006 | DO 1000 1=10,0,-1

0062 R=(XI-K0D/11.0+[+X0

0063 CaLL ZMOVE(X,Y0)

0064 1000 CALL ZMARK(2)

0065 po 2000 I=9,10

0066 ¥Y=(Y1-Y0)>/10.0n1+Y0

0067 caLl ZMOVE(XD,Y)

0068 2000 CALL ZMARK(2)

0069 CaLl ZMOVE(X?Y,Y1)

0070 DO 3000 I=0,200

0071 K=1-100.,0

0072 IFCNTYPE .E@. 1) Y=(F(I)>~-0.5)%200.0

0073 IFCNTYPE .EQ. 2) Y=(F(1)>+50.0)*2.0

0074 CALL ZDRAW(X,Y)

0075 3000 CONTINUE

0076 CaLL ZDEHD

0077 caLL ZEMD

0078 RETURN

0079 9999 WRITEC(H, 111y IER

0080 111 FORMAT(5X," ERROR 1S ENCOUNTED 111 ERROR MUMBER IS ",I5)
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0081 cALL ZEND
0092 RETUEN
0083 END
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