14-16 Low pass Sallen-Key with o , := 2000 rad/sand £ := 0.5 C

Use unity gain method: let R := 1(14 Q, then
1

Cy= o Ri:=R Ry =R >'I\N\/'LJ\/V\' °
‘ LogR  ©2=6-C) J_ +

y 4
Ry =1x 101 Q Ry=1x10 Q

(:1:1x10_7 F (12:2_5“0_3 F
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14-19 High pass with ¢ ¢ := 2500 rad/s and ¢ := 0.75 R,

Use unity gain method: let C := 200-10 K , then — \-"\f\'“—'_'_‘
1 . . . e — _{ ‘ ‘ ﬂ{..__t_ i:{:‘“x“k .
Ry i= — 2 Cy=C Cy:=C ! P
2 LogC R =C Ry 1 2 C1 Cz __Lﬂ- I !’?f"'//
3 3 R: “f —
Ry =15x 107 Q Ry = 2.667 x 107Q 1

_ -7
C1=2x 10 ?1" Cyp=2x10 F
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14-31 First-order cascade poles for o ¢ := 200 ; Tyax =107 ¢ Ty =10 voMN = 10

o . TMax
a(n) ;= ——— [(s,n) = ———

n
: ) + 1] Define Gain g (0 ,n) == 20-log (ITG-o )l)
a(n

n =3 Gztilw_g(mM_lN ,n) =-26.248

n= 4 Gaingg(omm ) =-30.327 <---n = 4 is the lowest order a(4) = 459.792 Tmax =1
.[- o . — }
The required T(s) is (5):= 4
] -é
+ 1 R
( 459.792 )
Use a four-stage cascade of identical first-order low- C I
pass voltage divider filters with K = 1 and

| -

459792 4
Let R := 10 ¢ then (C.=————m
R-459.79:

! C=2175x 100 ¥
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14-32 Butterworth poles for o ¢ = 200 ; Tpax =107 1 Ty =10 yOMIN = 10
, -
! [‘WW |
n - .
= 1
L TMIN ) =2.146 <--- n = 3 is the lowest order T(s) = _MAX
2 WMIN \‘« i
In a3 O
OTg) SC
, o ‘ ( 2 ) ‘ B
The required transfer functionis  q3(s)= (s + I)-\s" +s + 1 Tmax = |
1 1 -
T(s) = ' - |2 = T4(5) Ta(s)
17( 2 —] b3 | 2 §
S s S — + 1 S S
+ 11 L_) +—+ 1 200 ' M ) + =4 1] Use a two-stage
200 J[\200) 200 | LI\200) 200 ] cascade design
15t stage: Use a first-order low-pass voltage divider with
1
R(=— )
200 | . R
let R—-10"a then Cc=—— C=5x10 F c
200R 'l'
— c,
2nd stage: Use a 2"d order unity gain S-K design with "

o= 200 £:=05 let Cp:=10  C=0-C

-1

R:= (,,C]-Cz-mn) Ry :=R Rp =R

5 5
Ry=1x10°Q Ry=1x10"Q
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14-40 fo := 25000 Tpax =1 Twmin = 10 N o= 20010
Butterworth Chebychev
i V2 I
It Tax |* I [ TMAX }
] TMIN /lr acosh T -1
- = 1.661 <--n=2 RANL YN 1 _ 408 <=2

2 MIN \] .
bl = . acosh| ——
fc ) fc

Since Butterworth & Chebychev both require n = 2, use Butierworth because

of easier to design and similar parts o =2nic
1 1
T(s)= —‘ =
s 2 s $ 2 (s
— |+ — 1+ — | +2& —|+1
oC oC _ @0 L o
O =00 C:= 05
Cy
use a unity gain design with oy =1.571x lﬂS = 1|
-8 )
and £=05 Let C|:=10 then Cz::\,’z-(.|
.._1
= 4.Ch ) ,R T=R,R :=R
R =[({CTC2)-00] . 9 5 R, R,
Ci=1x10°F (g=25x10 F c,
; 1
Ry =1.273x l(l3 Q Ry=1273x 100 Q.

The element values calculated above can be used to verify the design.
Text eq. (14-3) gives the transfer function in terms of circuit elements. With p = 1 the transfer
function is written as

1

T(s) =
Ry-Rp-Cp-Cas® + (Ry-Cp + Ry-Cy + Ry-Cp = Rp-Cy) s + 1

Testing the gain of the design at 25 kHz and 200 kHz yields

20 log“'l’(j-lm?.i- m?)D =3.857x 10 15 <--- gain essentially unchanged at 25 kHz

20+ h)g( \T(i-z-n‘zno I(I;)l) =-36.056 < less than -30 dB at 200 kHz as required
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