Chapter 2 — Diodes Circuits

Prob 2.1

ty =510 °  di_dt:=80-10°
(a) Ea. (2.10)

o— el . 2
QR := 0.5-di_dtt,, Qrr10° =1x10°  uC

(b) Eq. (2-11)

Prob 2.2
-6 6 A
t =510 ° s Iall_rate = 800-10°  — SF:=05
o= frr 6
a - 1+ SF ta = 3.333 x 10_
t, = SFt, t, = 1.667x 10" °
IRR = Mfall_rate't = 3
all_rateta IRR = 2.667 x 10
Using Eq. (2-7),
(a) 1
Qpp = —(I t)-(t, +t
RR =5 ( fall_rate a) ( a b) QRR'106 _ 6.667x 10° uC
= Lt t 6 3
QrR = 5 IRR(ta * o) QRrR-10° = 6.667 x 10
Using Eq. (2-6), nC
b ) 3
(b) IRR = lfall_rate'ta IRR = 2667 x 10
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Prob 2.3
6

by = 510 SF =05
Lo by 6
a - 1+SF ta = 3.333 x 10_
-6
tb = SF'ta tb = 1.667 x 10
1 12
M=l m=8333x 10"
QRR(X) = M-X
Plot of the charge storage verus di/dt
0.008
S 0.006
2 Qrr(X)
3 —
]
5 0.004
0.002
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IRR(X) = ta'X

Plot of the charge storage verus di/dt

Charge storage

4000
3000
Inp (X)
R 5000
1000
0 8 8 8 8 8 8 8 8 8 9
110° 240° 3-10° 4-0° 5-10° 6-10° 7-10° 8-10° 9-10° 1-10
X
di/dt
Prob 2.5 V= 25810 °
VD2 =16 VDl =1.2 ID2 = 1500 IDl =100
Using Eq. (2-3),
() _ VD2~ Vp1
=773 n = 5725
D2
D1
VD1
(b) k:nVT x = 8.124
Using Eq. (2-3), Ip1
lg = — Ig = 0.03
| e
D1
s
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Prob 2-7

Vpy = 2200 Vpyp = 2200 i 3
D1 D2 Ry := 100-10
lgq = 20-10 lg, = 35-10 °

(a) v
D1
1
Using Eq. (2-13),
®)  lr2=ls1+lri-ls2 gy = 7x 10 °
Y
D2
Ry = —— R, = 3.143x 10°
!
R2
Prob 2.11
I7 = 300 Vp =28
!
T
L= Iy = 150
l2:=1 l, = 150
)=
Vpy = 14 .
D1 Vpy = 2.3
Vp-V
D~ VD1 -
Ry = Ry = 9.333x 10 °
!
1
Vp -V
D~ VD2 .
R, = R, = 3.333x 10 °
12
T
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Prob 2-13

3 3
Ry = 50-10 R, = 50-10

lg := 20-10°

Using Eq. (2-14),
Vs
Is1—ls2+ =~
. 1
VD2 = —7 3

Ro

R
Vp1 =Vs-Vp2

Prob 2-15

lp = 500 f = 500

= |

sin(2--f-t) dt

1
i '_pf
T Jg

3 —
lg := 30-10

sin(2-7-f-1) dt

Vg := 10-10°

3

3
Vpy = 4.625x 10

Vpy = 5375 10°

-6
ty := 100-10

T10% =2

IavG = 3.895

Irms = 20.08

Ineak = 500
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Prob 2-16

-6
IRMS =120 f =500 tg = 100-10
1
T=7 T-10° = 2
|
= RMS | = 2988x10°
p 0 p
1
—-J sin(2-7-f-0) % dit
T Jy
ty
onre = | [~ | (sin(2:x-£-0)2d e = 120
RMS = p ? . sinl 2-w-T-t t RMS =
(1
p ]
lAvG = ?-L sin(2-7-f-1) dt lavG = 23276
Prob 2-17
-6
1
T=1 T-10% = 2
lAVG
Ip = "
1 (T || = 1.284x 10*
=.| sin(2-m-f-t) dt P
TJg
!
p J .
| = sinl 2-w-f-t) dt
AVG = 7 . ( ) IavG = 100
ty
1 _ 2
| =1 —-J sin(2-w-f-t)) dt
RMS = p [T (sin( ) IrMms = 515.55

0
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Prob 2-18

t ==100-10°° ty:=20010"°  t5:=400.10"° 1, = 800-10" °
t:=1107° =250  1,=150 I,:=100 | =300
ty—t
a . (2 1)
|pv/ = 22.387
AVG
(b) ty— 1t
Iy = (lp=la) [
2 lpp = 16.771
2 2 2
IrmS = /lrl + |r2 + |r3 IrmS = 55.057
Prob 2-19
= 100-10°% t, .= 200.10°° — 40010 ° t, := 800.10 °
t; = 100- ty = 200- tg = 400- ty = 800-
-3
tg == 1-10 fi=250 1,:=150 Ip:=100 |y :=150
ty—t
@ e = Lefotg + I (te = ty) + 2:(1 — | -f-(2 2
AVG = lafig+ T (ts—tg) + 215~ 1) " LAy = 20
(b) ty— 1t
Iy = (lp=la) [ > )
iy =0
|r2 = |a' ft3 |r2 = 47434
2 2 2
s ::/lrl Tl + g I = 52.44
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Prob 2-20

-6 -6 -6 -6
t = 10010 ° t, := 200-10 tg = 400-10 °  t, := 800-10
-3
tg = 1.10 f=250 1y:=150 Ip:=100 Ij:= 150
lims = 180

o = Iy [Tg |y = 47.434

) I, =22.361

g o= (1212 2] a2
rt-=+'rms 2 '3 |r1 = 172.192
(a) '
o= — 4, I, = 1.69x 10°
p ot p
211
£,
2
-t
211
la=(1,-1,)[F-
1= (=) 2 Iy = 172192
2 2 2
lrms ::/|r1 +lo + 13 lyms = 180
th—t
(b) _ (2 1)
IayG = 44512
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Prob 2-21

_6 _6 _6 _6
ty := 100-10 ty := 200-10 t := 400-10 ty := 800-10
~3
tg == 1.10 f := 250 lg:=150 1y :=100  I,:= 150
a L _
(@) Iavl = Ia'f'ti% Iavl =15
| = | fte =t
av2 = Ip (5 4) ly2 =5
ln = I — g — |
av3 AVG 7 'avl T fav2 | av3 = 160
L lav3 o
P ty —t a
21 _ 4
2f-( ) ly = 1.02x 10
T
(t2-1)
lavG = lafig+ I f(ts —ta) +2:(1p- |a)-f-T
| =180
AVG
(b) —
21
1= (lp=1a) [ F: 3
2 g = 1.124x 10
o = 15 /T-t3 lyp = 47.434
i3 = Iy /f-(t5—t4j |3 = 22.361
2 2 2 3
lims ::/Irl + 10"+ 3 lyms = 1.125x 10

Chapter 2-Diodes Circuits
Page #2-9



Prob 2-22
4.7

VS = 220

1:=R-C
Using Eq. (2-20),

Vv
(a) Ip = ?S

2
W = 0.5-C-Vg

Using Eq. (2-21),

Prob 2-24

Vg := 110 R =47

R
T = —
L

Using Eq. (2-25),

(a)

0 lg=1Ip

W = 05-L-1g°

Using Eq. (2-27),
Vs

di .= —

(c) 3

C:=1010° te= 210

1=47x10

I, = 46.809

W = 0.242

V¢ = 9.165

L=6510 °

Tt = 723.077

Ip = 23.404

W =178

di = 1.692 x 10
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Prob 2-25
VS = 220

\%
S
a Ip = —
(a) D~ TR
2
W= 05L g

Using Eq. (2-27),

\V
S
c di .= —
(c) 3

Prob 2-29
Vg =110
Using Eq. (2-32),
C
(b) ty = -/ L-C

Using Eg. (2-35),

(C) VC = 2VS

R:=4.7

C:=10-10

L :=6.5-10

3

T = 723.077

I = 46.809

W =7121

di = 3.385x 10”

L :=50-10

Ip = 49.193

t; = 7.025x 10

Ve = 220

Chapter 2-Diodes Circuits

Page #2-11

5



Example 2.31

L=410° C=00510°%  Vs:=220
(a) ._ - R
R=160 o= ),
Using Eq. (2-41),
1
0g = —— 0y = 7.071x 10°
JLC
O = 0)02 - OLZ o, = 6.782x 10*
Ay
27 oL A, = 0811
b)  t=— t;-10° = 4632 s
Or
Vo) = e_a't-Az-sin(wr.t)
Probl 2-32
L=210° C=0510"° Vs = 220
(a) ._ - R
R=160 o= 40
1 4
Po T T 0y =3162x10" o> o,
2 4
N A sp = —1.551x 10
_ 2 2 A
2= TAT % T @ 5o = —6.449 x 10
- L \
att=0 di:=0 —S=A131+A232
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A= L(si-%9) Aq = 2.245

Ay = Ay A, = —2.245
(b)

o spt syt
Ve() :=e O‘t-Al-(el _e? )

Probl 2-33
L=210° C:w=00510°%  Vs:=220
(a) _ _R
Ri=16 a=-7 o= 4x10®
1
Oy = —— Og = 1x 105
JLC
O = 0)02 - ocz O = 9.992 x 104
VS
Ay = —
27 oL A, = 1.101
b) ty=— t;-10° = 31.441 s
@y

ve(h) ==e OL’t-AZ-sin(mr-t)

Prob 2-34 6
Vg =110 L= 1.10" 3 t; == 100-10
Vg
o~ 1 0
W = o.5.L.|O2 W = 7.121
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Example 2.36

-6 -6
V. := 220 L, :=450-10 . N5 := 100 t; := 50-10
S m N, =10 2 1
a:= N2
TN =10
N a
Using Eq. (2-52),
(@  vpi=Vg(l+a) Vp = 2.42x 10°
Using Eq. (2-55),
Vv
(b) __5S _
lg = L—m-t1 lg = 24.444
lo
Using Eq. (2-58),
aLql
@ =0 t,-10% = 500 ps
VS
1 2
® W=l W=0134

Example 2.37
-6 -
Vg =220 Ly, := 250-10 Ny = 10 No := 10 ty == 50-10
a:= N2
TN =1
N a
Using Eq. (2-52),
(a) VD = VS(l + a) VD = 440
Using Eq. (2-55),
\Y/
(b) oS _
lg = L—-tl lo = 44
m
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I
0
(c) lo peak = — lo_peak = 44

a
Using Eq. (2-58),
(d) 3 alyl

6
ty == t5-10" =50 ps
2 2 H
VS
1 2
© W=yl W=0242 ]
Example 2.38
— — 2510 © — _
Vg:i=220 L= 250-10 Ny =10 N2=10000 5o
Cp— N2
a= Ny a = 100
(a) vh = Ve (1+3)
b 7s vp = 2.222x 10*
0 Vs,
| = o
(c) 0_peak - a 'o_peak = 0.44
@ t Ly lg
2 Vg 6 3 us
. . t-10° = 5x 10
(e) W= —-LI
2 Mo w=0242 7
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