5. A voltage amplifier (with voltage gain A, input resistance of 1k and output resistance of 11
is used to amplify a 100 mV voltage source

(with source resistance of 100 Q) to give a 1V ouyy
8 10 k€3 load. Sketch the circuit mode] of the source-amplifier-load circuit and hence show tha
12.1 .(16)

YOG P

8
y i LQJ:
. = Av ok
(-
= & oom 1K ok &
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7. In the ideal op amp circuit, show that H = Vo/Vi = - R,/ (&, + ljeC). '
IfC=1pF, R, =2k and R, = 10 kQ, find the magnitude of H ([H[) when o =0, 1/CR, and o,
Hence sketch {H! versus or. What filter is {t? 27

u-"—l‘ " "
'S Vv, - 0 B 0~ Vg
e - z|, B Z—l
B s 6
vy Z R\+ ;\;\"—C
= R
Wl = ‘Rﬁ
1 3
yu +(wph
Wz g WMy = o L
bz @ Wy = B2 - og
R n
i
W= Ml = & 5
TR, o= Ky = = b
= P
braly pass ' 6
W Filtey
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7. Given the following circuit diagram, the input voltage Vin and the I-V characteristics of the zener o ) o
diode. 8. Given the following ideal diode circuit diagram.

In
f R
Vin __AAA {}:}\
D1 bz
600 Q -5V /
—> 1 + Vin Vout
Vp
I Yous ) Vin =20 Vrms @ |
=102 A S0Hz D4 D3 R c L
\ 10k ] 70uF ‘]V
Slope = 0.1 Q!
. . VD
Diode equation : I, = Is exp
26mV L
a) Sketch the output voltage Vout. Show clearly the voitage and time intercepts. (5 marks)
a} Sketch the current I. Show your calculations clearly. (6 marks) b) C‘zdculatc the I?C voltage Vic across R (V'?C =2Vm/m). (3 marks)
b) Skeich the output voltage Vout. Show your calculations clearly. (20 marks) c) Find the peak ullverse voltage (PLV) of the diode. (4 maks)
d) Show that the ripple voltage Vr = 0.4V afier a capacitor of 70uF is connected across R. (6 marks)
Vin Justify the assumption that you used. (3 marks)
6V ay - _ N ¢) Estimate the DC voltage across R after the capacitor is added. (4 marks)
”
Vout
t = bV
oy
0 600 ! Vout
-6V
] - 10 m & 2 -
: ; j : ) Lo . 200 = 28.2y
: : ’ / /
oy 1 : ; _ ‘ / / N/ /\, 5
: : ; : ! . t
tom A ; : 0 Ao
- 5o
t L 55 T = (0 mA
\/ = 2 Vm _o2(2g 02D ,
a diode ' For wovd, brassed i &) bc e - - o = ‘g v 3
~lomA ; i e ‘
L=tom = ¢ e %m ¢y P\ = Ve = 8.0V i
N vg = -~ O- [SAV _ Vi z
Vout 8 ) Ve = S = e = o4V &
B
. : : : 2fRC Z(EO\\OK(7O({)
BN : :
Sy I = “womA RC = 0.7 > > A B
o : S0 ® = 7 3
L}- d1ode e break &owwn
t Vo = 5 + Yo S \’\>L I~ Ven = \L\-/— = 2.2 — 0.2
— . o & Lt
0 0.6V : - = 22V
: : = 5ay




9. a) Plot the transfer curve Vout versus Vin for the following circuit ( —2V < Vin < 2V).
Assume Vp = 0.7V when the diode is on. Show clearly the voltages. (12 marks)

Vout
)
iov
| i
100 Q : a T
Vout
0.1
pl D2
-2 -1 1 2 v
1 1 ! 1 Vin
Vin D3 ~0.3% 0 p 6.1
2

<13

b) Sketch Vin and Vout for the following circuit. Assume the diode is ideal. Show clearly the voltage

and time intercepts. (12 marks)
Vin=5sin 100t Vv
c : .
3 :
vin —it vout /\ L.
+ N 50

-/ 2 s > 7
: P

-5

D
= Vout
— v
o= 2w &

9. In the ideal diode circuit, Viis a 1 kHz triangular wave with 20V peak to peak (0V average).
(a) Sketch Vo(t). (6)

(b) Show that the ripple voltage is roughly 0.5V, 8)

{c) Show also that the peak inverse voltage (PIV) of the diode is 20V. )

we
| Yo

ke War

Valty
CRp. = Qo Lk = mOmg
> T = Im
TN = e T — w0y [twm)
R =0,
I Bn.SYy &
Py o=y, = 20V b
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11. Given the following circuit diagram. Assume ideal Op Amp. 6. (a) In the ideal op amp eircuit, if Vi =1V, find Vo. (12)

Cl O.luF

Cz luf L
— Yy

SN T MK s 3w

Vout + K ok e

EAY

)

a) Write the transfer function H(jo) = Vout(jw) / Vin(jo). (10 marks)
Given: H=-7Z2/2Z1 for an inverting amp.

b) Show that | H(w) | = — 40dB when ® = 0 and | H(w) | ~ — 20dB when @= 10/ C, Ry, (12 marks)

Appropriate assumption will be accepted.

¢) Sketch the gain | H(®w) | versus the frequency. (4 marks)

Given : |H(®) | = —23dB when @ = 1/C;R; and IH(®) | = —37dB when w=1/C;R,.

d) What is the type of this filter ? (2 marks)
Gain (dB)
AN \ \G 13
© . . ® (rad/s)
h A 10
SRy Cr v ot
-zo e L{
o
///
~4o L—"7"
R
o) W= - e = Cd YW Ra
Z o
Ld WO Ry
BY =0 nos -k e
By 100 kK
w= 8 W - Uy &%)
Ca R Y ‘777 ()7371'
R
o 1
R I
A) \nfc\\f\ Pass  Lilke e .

i

CyRry
Ca Ry

RI Tac
R ()
Sl

‘@‘ d- \
lwe

28
Ut GO R
= o.im(ro0Ky =

Tl (k)Y =

L Twe Ry

Bl S (e Ry

= -4%04d®
L vx oo
100 T

[ NE

Lm §

O

S

Hefid e -

-y
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} 6. (8) If Vi () = 7 sin 1000t V and V = -2V, sketch Vi(t) and Vo(t) for the following ideal diode
_ N circuit, Show clearly the voltapes and time in your sketch. (12)
A : V,= Vi ( 1+ R/R, +UR). 20) Y B ¥

8. For the following circuit, assume ideal op amp, show that V, i 1

lt\"_ﬂ t Vo vty

} TV TTrms
Y - . .
= - " "\f‘-l‘-\ Fy L,L . v o [_\_j
JR. t Vv, N - 1 .

~7y
+
\

Va(t )

Fl\ ) b LTimg
& : R A N : iz
- R -
=ove (e B2 LBy

=16y

(b) Plot Vo versus Vi for OV < Vi <30V for the following idea! diode circuit, Show clearly all the

voltages in your sketch. (13)
Lan ke o dXflersnn

A P L Dz Vo
V. > A\
Gka
e V)
O Ow | |
- . . Dyon, brorp
\ /
20 F - - o ’
9. Explain briefly the following real op amp properties: (i) input offset voltage, (ii) input bias current, 13
(iif) slew rate. (9) . e o ( |
i e 0 —
f"“ 3 VO: 5y (;o_t‘)f_@i_’ l_
Vag (.) —— VM, = < ol r I
N o
T
-sdTy : lo ’l\ 26 30 VVewy
— !‘-7/ Booon by on
Vo = Ny
S‘\‘gw e ~ madinpumn cehe ed c‘rt\.-\::f 3

<+ Vo
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8. (a) Find Vo for the following ideal op amp circuit. (14)

2V
2iA \;

Yy W ke 2
e en. |- W
i ; ; 3y
= - —
b :
el e l
2y

4v

- z - Vp

B

{b) Design an ideal op amp circuit to obtain the solution of the following differential equation:
dv 5

sZ42=0 (4
dt 7 19

2 C

5 —\/\"L—'{\H‘

4
dt
: dy 5
y — “1‘ . e [s]
dt R -
Let R = 35 Py f.= 35kan
C = ‘mk

e v — Ve
O

10. In the following diode ci::cuit, the diode has the reverse characteristies as shown.

(a} Find Vo and 1if Vi =4V. (%)
(b) Show that I = 0.2A if Vi=20V. (17

vi

V.= ANV

sl

i
|

I

Vo= 2ov

In

/.,

L N OO SO I TN |

y— 'z
fpm 10 %1074

5
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