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1. (a) Using the characteristics of Fig. 2.131b, determine ID, VD, and VR for the circuit of Fig. 2.131a.
(b) Repeat part (a) using the approximate model for the diode and compare results.
(c) Repeat part (a) using the ideal model for the diode and compare results.
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(a) Using the characteristics of Fig. 2.131b, determine ID, VD, and VR for the circuit of Fig. 2.131a.
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(b) Repeat part (a) using the approximate model for the diode and compare results.
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(c) Repeat part (a) using the ideal model for the diode and compare results.
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2. (a) Using the characteristics of Fig. 2.131b, determine /D and VD for the circuit of Fig. 2.132.
(b) Repeat part (a) with R = 0.47 kQ.
(c) Repeat part (a) with R = 0.18 kQ.
(d) Is the level of VD relatively close to 0.7 V in each case?
How do the resulting levels of /D compare? Comment accordingly.
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51

& iV R 22k02

Figure 2.132 Problems 2, 3

(a) Using the characteristics of Fig. 2.131b, determine /D and VD for the circuit of Fig. 2.132.

E 5 _
ID —E—ﬁ—2.27mA -VD—SV

Io=2 mA - Vpo=0.7 V
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(b) Repeat part (a) with R = 0.47 kQ.

30

Qe

20

\p

[

5 / \\

i
o; B 4 E 1 X 7

(c) Repeat part (a) with R = 0.18 kQ.




3. Determine the value of R for the circuit of Fig. 2.132 that will result in a diode current of 10 mA if E=7 V.
Use the characteristics of Fig. 2.131b for the diode.

NOtCVD:7V-IDQ: 10 mA
Ip=11.25 mA
— 77— 0.62kQ
11.25mA
20
\p
5

4. (a) Using the approximate characteristics for the Si diode, determine the level of VD, ID, and VR for the
circuit of Fig. 2.133.

(b) Perform the same analysis as part (a) using the ideal model for the diode.

(c) Do the results obtained in parts (a) and (b) suggest that the ideal model can provide a good approximation
for the actual response under some conditions?

Figure 2.133 Problem 4

(a) Using the approximate characteristics for the Si diode, determine the level of VD, ID, and VR for the
circuit of Fig. 2.133.

VR=E-Vp=30-0.7=293V & Vp=0.7V
_ Ve _ 293

=—=1332mA
R 22K

Ip

(b) Perform the same analysis as part (a) using the ideal model for the diode.

VR=E-Vp=30-0=30V& Vp=0V

Ipb =2&=399_1364mA
R 2.2K

(c) Do the results obtained in parts (a) and (b) suggest that the ideal model can provide a good approximation
for the actual response under some conditions?

Yes, since E>> Vt levels of Ip and Vp, are quite close




for the diode.

5. Determine the current I for each of the configurations of Fig. 2.134 using the approximate equivalent model

+* Diode Reverse

| f ’ Ip =0 mA
:y— . . 2 )
n
et +* Diode Forward
] p—, V)
—_—03 12220965A
20 —

1w

200

o - ﬂ'?--(-z,)
I- J’

¢ Center branch open

6. Determine Vo and ID for the networks of Fig. 2.135.
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In

(a)

+» Diode f_grward
ApplyKVL = -5V +0.7V—-V, =0
43V

Ip =Ip="221 = 1,955 mA

<
Il

-84 Ip lar 4 3Dpren

i‘?\l)
AT o ?

# =< «» Diode Forward
=597 _124mA

+R2V
: ANN—B— Ip =
2dgs, A ,«..4.;.,,/ 1.2k+4.7k

Vo=0.7+ (124 mA X 4.7kQ)=6.53 V
~
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7. Determine the level of Vo for each network of Fig. 2.136.

NV Si Ge  2k0 —-20+0.7+0.3 + IDR1 =+ IDRZ =0
Wy P
ID:20 0.7 0'324.75mA
2k02 2k+2k
i Vo=IpR; =475 mA X 2kQ =95V
o e O, 'F -10+1R; +0.7+ IR, - 2=0
o ANN » -0
g D=10+2_0'7=1.915mA
47k02 1.2k+4.7k
| Vo=(1915mA x 47kQ)-2 =9-2=7V

8. Determine Vo and ID for the networks of Fig. 2.137.

{ |

(§ romn $a:
v v

>
N \
S

(38 1.2k

R1 ‘a’-} s
W f - , E=IR; =(10mA) 22kQ)=22V
i . R2 _ _ 22-0.7 _
—22v Neq | ApPply KVL =Ip = ———"=6.26 mA
. Vo=(6.26 mA) (1.2kQ)=7.51V
=

Apply KVL=-20+IpR +0.7 —5=0
=3.6 mA

20+5-0.7
ID =
6.8k

Vo=20-Vr=20- 3.6 mA X 6.8kQ)=20-2448=-448V

9. Determine Vol and Vo2 for the networks of Fig. 2.138.

S

<72

Ve AR Vor=E-Vp =12-07=113V
a Vor=Vp: =03V
. 2
e Vor=-10+03+07=-9V
= 2aany Ay VL= 1o 5872

Vor=(-2 mAX33kQ)=-66V
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10. Determine Vo and ID for the networks of Fig. 2.139.

20-0.7

Apply KVL =1=2""2=4.106 mA
_LI
'_\_'\_{ t 2. 0} ID_2 2.05 mA
é - — Vo=IR=4.106 mA X 4.7kQ=19.3 V
v
sy -0.
J 7 Apply KVL =Ip==""27 =8 § mA
— ! 9% Vo=15-0.7=143V
%‘»»‘Lu ) Ttk
-5V - f V

11. Determine Vo and I for the networks of Fig. 2.140.

Ge diode FW and Si diode RE

.Ilfl\ /,’V
} 7 _10-03 _
. Ib==—"""=97mA
e A} W T
il K2 ] ,‘-/\J
~ v Apply KVL == ==7222 = 0553 mA

Vo=12V +(0.553 mA)(4.7kQ)=14.6 V
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12. Determine Vol, Vo2, and I for the network of Fig. 2.141

Vv

)

0.47 k02

v
~le "1’79'-'1_- <
Figure 2.141 Problem 12

Both diodes FW
Vo1=07V&V,=03V

20-0.7
1k
0.7-0.3
0.47k

ISi = Ilk — 10.471( = 193 — 0851
=18.45 mA

Ilkz =19.3 mA

=0.851 mA

loa7x =

13. Determine Vo and ID for the network of Fig. 2.142.

%iz- = 'k./ 514.
o 0 L ~L . 10=
N.oa Apply KVL=1= 1k+2k—3.1 mA
+10V Gy
D_'g/ Vo=(3.1 mA)2kQ) =62V
o3 2 kil i 0,; - =
- S Ip=2-=1.55mA
— 2
Figure 2.142 Problems 13{:‘1’ 1k
~C —

14. Determine Vo for the network of Fig. 2.38 with 0 V on both inputs.

Si
E=10vVve—P}
1 D,

Si

o |

oOvo—Pp}—
>

= D>

Rfl kO

+* both diodes RW
% Vo=0V=0logic

15. Determine Vo for the network of Fig. 2.38 with 10 V on both inputs.

Si
E=10Vo—P}——
1 D,

Si

oOVo—Pp}—+——
S

2 D,

Ril kQ

V

*»* both diodes FW
* Vo=10-0.7=9.3 V=1 logic
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16. Determine Vo for the network of Fig. 2.41 with 0 V on both inputs.

(¢)) Si

E,=10Vo < |
! D,
) Si
E,=0V o—j¢—¢+——
2 D,
- >
RS1kQ
+
E= 10V

+* both diodes FW
% Vo=0.7V =0 logic

17. Determine Vo for the network of Fig. 2.41 with 10 V on both inputs.

(n Si

E,=10Vo <
1 D,
(0) Si
E,=0V o——j—3——
2 D>
RS1kQ
+
E=—10V

+ both diodes RW
* Vo=10V =1 logic

18. Determine Vo for the negative logic OR gate of Fig. 2.143.

-5V

; 5 I
"

i
il ik

Figure 2.143 Problem 18

¢+ first diode FW and second diode RW
% Vo=-5+0.7=-43V

19. Determine Vo for the negative logic AND gate of Fig. 2.144.

5
E S . B
i
l:lc\ ”
58
221 ki2
-5 Vv

Figure 2.144 Problem 19

¢+ first diode RW and second diode FW
* Vo=0-07=-0.7V




20. Determine the level of Vo for the gate of Fig. 2.145.

My I
Si '
vy
. °
si
| ki
v

Figure 2.145 Problem 20

+* both diodes RW
o Vo =10V

21. Determine Vo for the configuration of Fig. 2.146.

3V
<
=i
"

20}

Figure 2.146 Problem 21

¢ Si diode RW and Ge diode FW

% Vo =5-03=47V
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‘Assigment-1 (CLO-1)

29, Determine v, and the required PIV rating of each diode for the confisuration of Fig 2.152.
—
3 &
! lilcal decades
T = l) T' i

- 23k

For the positive half-cycle of the input, diodes D and P are forward biased and

diodes P and P are reverse biased as shown in Figure.

=)

+ D,
1 ,r

= D"

o

Figure |

the output voltage is,

For the negative half-cycle of the input, diodes D: and P4 are forward biased and

diodes P and P are reverse biased as shown in Figure .

Figure 2

mrahmedmahdy.com
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Hence for the negative half-cycle, the output voltage is,
V, =V

The output voltage = is shown in Figure 3.

L

Q@

A

Y

- 100 V|

Figure 3

The PIV is defined as the maximum voltage across the diodes in the reverse bias.
Therefore, the required PIV rating for each of the Ideal diodes is 100 V]

Calculate the maximum current /== through each diode.

fl'llu\ - 5
R .. (1)

Substitute 2-2K2 for R and —100 V for ""{p“:{’k].

~(-100)
T 2k
100V
2.2kQ
= 4545 mA

mrahmedmahdy.com
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- S,
K g,
5 liRE W Egenl idiomdes x'-.
oy % . R
' 1
F X s ! i 4
II [} »

e
[ I 17D 22 k4 23k

-

draw circuit for the Positive half cycle.

ugn dudidn

+
Metwork redrawn: ] ég 2 k0

v | gz_z kQ
I —
éz.z kQ

o

+

The maximum voltage Vo 100V

Apply voltage divider rule to the circuit shown in Figure 1.

) 2.2 kﬂ[iﬁ.ﬁ_l }
o 22 kO +2.2 kO
= lV_
7 s
= l{mn V)
2
~50V

Draw the circuit diagram for the Negative half cycle.

mrahmedmahdy.com
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Network half-cycle of v :
o

+ “Lt. LS )
$on dode

v J_— v,<2.2kQ

-— o

gzzkg

- 2.2kQ

x o 22kQ

The polarity of output voltage "~ across th resistor is the same.

Apply voltage divider rule to the circuit shown in Figure 2.

) 22 kﬂ{iﬁ.‘m )
e 22 k0 +2.2 kO
= lV_
2
= l(mu V)
2
=50V

The direct current voltage Ve is given as follows:

v, =0.636V,
= 0.636(50 V)
=318V

Draw the output waveform.

S0V

Y

mrahmedmahdy.com
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for the Positive Pulse for the input voltage
bottom left is reverse biase.

=22kQ(22kQ [R=22kQ]

=1.1k02

_R.(V)
Ppest R_+R
1L1kQ(170 V)
T LIkQ+22KQ
—56.67V

for the Negative Pulse for the input voltage
the bottom left is reverse biase.

=22kQ(22kQ [R=22kQ]

 L1KQ(170V)

T 1L1kQ+2.2KQ
—56.67V

mrahmedmahdy.com
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+
Tils=al

i =

(=

"I the top left diode is forward biase and the

Y the top left diode is forward biase state and
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Sketch the output voltage "= as shown in Figure .

R

0

56.67V

Figure 1
Determine the dc-voltage Ve,
For a full-wave rectifier the dc-voltage is,

V. =0.636(V, )
={].(13{':{5(1.(17 V}
=36.04V

32. Determine v, for each network of Fig. 2.155 for the input shown.

¥, K A% (sl
¥ i
Y - S—— i
. i I f
2 iy + | + P
P
| Y g v 13 ki v 4 kbl
i _.II i
v 5 5, =
- i BT e = .t
1 ¥ )

the diode will conduct during the negative part of the input signal. The circuit is redrawn as
shown in Figure.

mrahmedmahdy.com
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0.7V
Sa— o
- +
Vi 2.2 kC} Vo
+ i
O O

For the Silicon diode, the threshold voltage is 0.7 V. The voltage across the resistor is ".
Apply the Kirchhoff's voltage law (KVL) around the input loop.

—y, =y, +0.7V=0

Calculate the output voltage by substituting 2% ¥ 10r¥:

v, =v +0.7V=0
v, ==v,+0.7V
==20V+0.7V
==193V

, the diode will conduct during the negative part of the input signal. The circuit is redrawn
as shown in Figure .

5v OV
I
o <]

¥ 6.8 kQ v,

+ O

_+_ —
O O

For the ideal diode, the threshold voltage is 0 V. The voltage across the resistor is *.
Apply the Kirchhoff's voltage law (KVL) around the input loop.

-v.—v. ++H0-5V =0

Calculate the output voltage by substituting 20Vfory,

mrahmedmahdy.com




<O»xx‘o»WW‘O»W‘O»W‘O»W‘O»W‘O»W‘O»W‘O»W‘O»W‘O»W‘O»W‘O»W(O» @
~ A

MRAHNEDNAHDY

v, =y, +0=5V =0
v,=-v,—-5V
=20V -5V
==25V

* 35. Determine v, for each network of Fig. 2.158 for the input shown.

ERY
B i AT 0
* I kL i ; '.-ii—"'M----ll -0
W el

P e 12k

P % P

J |

__"'.,"'_ i | Si
.'"r ! = 4N
-y -
o -]
EN] (1.F]

(a) the diode will conduct during the positive part of the input signal. The threshold
voltage of the Silicon diode is 0.7 V. The circuit is redrawn as shown in Figure.

2.2 kO

- 4V =
O O O
Apply the Kirchhoff's voltage law (KVL) around the outer loop.

—AV-07V+v =0

~-4V-=07V+v, =0
v, =4V+0.7V
=47V

(b)

The output voltage is taking across diode during the positive part of the input signal. Hence
the output voltage is equal to the threshold voltage of the diode, which is 0.7 V.
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The output voltage during the negative part of the input signal is the sum of the input
voltage and the battery voltage.

Hence the output voltage is equals as follows.

v,=—8V-4V
=-12V
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36. Sketch IR and Vo for the network of Fig. 2.159 for the input shown.

o AAA = av
v + 22k " Y, O—Wr—{l' —a
P & 22k0
7\

[al 11])

Figure 2.158 Problem 35

o

++ at the positive of Vin :
D1 is FW at Vin > (5.3 + 0.7)
D2 is RW
+¢ at the negative of Vin :
D1is RW
D2 is FW at Vin < (-7.3-0.7)

Ig

% Viz6,(D1is FW)
VR=Vi-Vo=Vi-6
Vi=10V,VR=4V
Ip = == 0.4mA

& Viz-8, (D2is FW)
VR=Vi-Vo=Vi+8
Vi=-10V, VR = -2V

Iy =75 = —0.2mA

o

\
Q

=

3

0




37. Sketch Vo for each network of Fig. 2.160 for the input shown.

—
—

v o

Ideal

Q | f

¥

|
J

-2y

Figure 2.160 Problem 37

The negative of Vin, diode is FW and capacitor charges
VC=20VandVo=0V
The positive of Vin , diode is RW and capacitor discharges
Vo=Vin+VC=20+20=40V

The negative of Vin, diode is FW and capacitor charges
VC=15VandVo=-5V
The positive of Vin , diode is RW and capacitor discharges
Vo=Vin+VC=20+15=35V

“ A
o Yo

)

\/n;AS'5

=3

>t

(O
Cll

38. Sketch Vo for each network of Fig. 2.161 for the input shown. Would it be a good approximation to

consider the diode to be ideal for both configurations? Why?
c

—0 o

a0 . it
Fal
[\
[ v 51

- 7

\ll "‘Il ) .

N/ o

(&)

Figure 2.161 Problem 38

C
a
4 +
Si
v, ®
E mww
-
b}

The negative of Vin, diode is FW and capacitor charges
VC=119.3VandVo=0.7V
The positive of Vin , diode is RW and capacitor discharges
Vo=Vin+VC=120+119.3=239.3V

The positive of Vin , diode is FW and capacitor charges
VC=99.3VandVo=20.7V

The negative of Vin, diode is RW and capacitor discharges
Vo=-120-99.3=-219.3V

w’A 239.R VDA
2R Ll _Zl0-T%
; FEN
P+
AR B HEE
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39. For the network of Fig. 2.162:

(a) Calculate 5.

5t =5xRC=5x (56 kQ)(0.1 uF) =28 ms

(b) Compare 5t to half the period of the applied signal.

Half the period =0.5 ms and 5t =28 ms =56:1

(c¢) Sketch Vo.

«* The positive of Vin, diode is FW and capacitor charges. Y
VC=113VandVo=-13V

+* The negative of Vin, diode is RW and capacitor discharges. il —
Vo=-10-113=-213V

-+

-3

42.

Figure 2.165 Problem 42

(a) Determine VL, IL, IZ, and IR for the network Fig. 2.165 if RL = 180 Q

. 180 _ oy and diode is Rw

L= Vinp Ty R, U180+ 220 0 dnedioders
h=—2  _50ma
R=%220+180
(b) Repeat part (a) if RL =470 Q.
470 o

v, = ng =13.62V anlcédlode is FW

IL = m = 21.28 mA and IR = m = 45.45mA

I; = 45.45 —21.28 = 24.17 mA

(c) Determine the value of RL that will establish maximum power conditions for the Zener diode.

400 mWw
Prmax = ———— = 40mA Limin = 45.45 — 40 = 5.45 mA

10V
10V

RL= e A

= 1834.8612

(d) Determine the minimum value of RL to ensure that the Zener diode is in the “on” state.

Ry Ry
V, = Viyy—t— 5010 = 20——5— = R, = 22002
o e R, +220 “




Use the 7 cases of parallel clippers that we cover in lecture to sketch VO for the following input signal and use a

4 V battery.

Diode FW at V;,, > 0.7
Diode RW at V;,, < 0.7

Diode FW at Vi, > (4 + 0.7)
Diode RW atV;,, < (4+ 0.7)

Diode FW atV;, > (0.7 — 4)
Diode RW at V;,, < (0.7 — 4)

Diode FW at V;, > —0.7
Diode RW atV;,, < —0.7

Diode FW at V;, < (0.7 — 4)
Diode RW at Vy,, > (0.7 — 4)

Diode FW at V;, < (4 —0.7)
Diode RW at V;, > (4 — 0.7)

D ,FW at Vi, > (4 + 0.7)
D, FW atV,, < (— 4 —0.7)
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Use the 6 cases of clampers that we cover in lecture to sketch VO for the following input signal and use a4 V

battery.

Diode FW at + V;,
Ve=16V &V, =0V
Diode RW at — V;,
Vo =-32V

Diode FW at —V;,
Ve=16V &V, =0V
Diode RW at + V;,
Vo =32V

Diode FW at + V;,
Diode RW at — V;,
Vo =-—28V

Diode FW at —V;,
Ve=20V &V, =4V
Diode RW at + V;,
Vo =36V

Diode FW at + V;,
Ve=20V&V,=—-4V
Diode RW at —V;,
Vo =-36V

Diode FW at —V;,
Ve=12V &Vy =—4V
Diode RW at +V;,
Vo =28V
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