15.50
8. Swirching volage

R, + R o[ 10+10
bx = (R: + Ry +R;} V= (|n+ 1n+1u)(*“”
So vx = £6.667 V
Using Equadon (15.83())

vy = Vp + ('—%VF - Vp).g"“*'" = %VP

25 L mix 2
Then 1 3 [ -3
1 5 i e
E= i-s tafrx orf; = rxIin{5)
T 1 1
11_2_2}'-2[5#] =i = 0001 3

107 = rxln{s) = rx =6.21 x 10"

= Rx(0.01 x 107%)
So Rx = 62.1 k]

b. Switching voltage

_ R,
¥x = (R; + Rs + Re)[*v']

10 t
= (m-nn ¥ m)tiﬁ}: 7 (&VF)
Using Bquaton (15.83(b))

vy = Ve 4 (— :-li-Vp- - Vp)ﬂ_t“!*" = %Vp

4 -y T 1
Then 1 = = -e~/™% = =

7€ 3
Ezi_e-ﬂfrg

373
th =rxln(2) = {6.21 x 107*)In{2) =4.30 x 107" s

T=2t; =86x10""s
j=%éa- f = 116 kEz



15.53
4. From Equadon (15.95)

T =1.1RC
Fx T =60s=11RC
then RC = 54.55 s

Por sxampls, let
C=50uFand £=100MQ
b. Racovery time: capacitor i discharged by cument
through the discharge transistor.
-~ 5=0.7
KV =5V thealp = 00
g=100, [c =43 mA

1 e

t

wmmmmg-v":z.aau
Ve C _ (3.33)(50 x 10~%)

So that ¢ = == 1.3 % 103
So recovery ime t 2 35,7 ms

15.54
T =L1RC

sx 10~ =1.1RC
0 RC=4.545 % 10~% 5

For sxample, let
C=100pF ed R=455kN}

Prom- Problem (15.53), recovery time

(= Ve C (3.33)(100 x 10™'%)
Ie 4.3 = 103
of

=TT



15.55
From Equation (15.102),

1
f= {0.683){20 + 2(20)) x 10° x (0.1 x 10—%)
ar f = 240.5 Ez

mm-ﬁ%nmﬁumm

15.56
1
= @Esa(Ha 7 2Ra)C
Ra=Ri =10k, Ra=R; +28,;
$0 10kt < Ry < 110 ki)

1
fmin = TG 593)(10 + 2(110)) x 1% % (0,01 X 10"

= 627 Hz
1
Jour = (0.693){10 + 2(10)) > 10° x [0.01 x 10—*)

= 4.81 kHz

S0 627 Hz € f £ 4.81 kHz

Ra+ R
Duwcyﬂe=1:—+ﬁumm

Now

10+ 10

and

10 + £18 -
103 3(110) © 100% =225

‘80 52.2 < Duty cycle < 66.7%



15.57
1kl £ Ra €51 K0
1k € Ry S 51k0

]
fmin = T5883)(1 + 2(51)) = 10° % (.00 % 10-9)

= 1.40 kHz

1
Jawu = (0.693){(51 + 2(1}) x 1%° = (0.01 x 10~%)

= 2.72 kHz

or 140 kHz € f € 2.72kHz

Ra+ Ro
P‘“eﬂ-mnlm

rl:_*.(‘s‘j_}mm-m

of
141

mnm-m

or 50.5% < Duty cycle < 98.1%




