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Semicondutor Diode

Semiconductor Diode
Problems and Solutions

Problem 1. An a.c. voltage of peak value 20 V is connected in series with a silicon diode

and load resistance of 500 Q. If the forward resistance of diode is 10 Q, find :
Q) peak current through diode (i) peak output voltage
What will be these values if the diode is assumed to be ideal ?

Solution :

Peak input voltage = 20 V

Forward resistance, ri= 10 Q

Load resistance, R.=500 Q

Potential barrier voltage, Vo = 0.7 V

The diode will conduct during the positive half-cycles of a.c. input voltage only.
The equivalent circuit is shown in Fig.1(ii)

Vo=07V 00

> R o

ot 500 €2

500

(i) (i)
Fig. 1

(i) The peak current through the diode will occur at the instant when the input voltage reaches
positive peak i.e. Vin = VF =20 V.

Ve = Vo& Tppear [+ Ry ] (7
V.-V, 20-07 103 ;
: I = £ 0 - = A =378mA
or Wpeat = 5 TR, ~ T0+500 510 "

(i) Peak output voltage :
Peak output voltage = (I, X R = 378 mAX500Q = 189V

Ideal Diode Case:
For an ideal diode, put ;=0 and re=0 in equation (i).

VF - [:{f'}pmkxﬂ.[
Ve _ 20V

o Upea R, 500 Q

Peak output voltage = ([, X R = 40mA x 5002 = 20V

= 40 mA



https://electronicspost.com/wp-content/uploads/2019/07/1.png
https://electronicspost.com/wp-content/uploads/2019/07/2.png
https://electronicspost.com/wp-content/uploads/2019/07/3.png
https://electronicspost.com/wp-content/uploads/2019/07/4.png
https://electronicspost.com/wp-content/uploads/2019/07/5.png

Semicondutor Diode

Problem 2. Find the current through the diode in the circuit shown in Fig. 2 (i). Assume
the diode to be ideal.

50 ) 4 R,=455Q ,
Fal f.l' A Pt =
Rl
y=10V = 5QZR, D = Ey=0909V A A
'. B - 5
(i @ P
Fig. 2

Solution :

We shall use Thevenin’s theorem to find current in the diode. Referring to Fig. 2(i),

E, = Thevenin’s voltage
= Open circuited voltage across AB with diode removed
-5y - 5 10 =0009V
R + R, 50+5
R, = Thevenin’s resistance

Resistance at terminals 4B with diode removed and battery
replaced by a short circuit
R R,  50x5

= = = 455Q
R+R  S0+s5 0%

Fig. 2 (i1) shows Thevenin’s equivalent circuit. Since the diode is ideal, it has zero resistance

E
Current through diode = o o 0909 0.2A = 200 mA

R, 455

Problem 3. Calculate the current through 48 Q resistor in the circuit shown in Fig. 3 (i).
Assume the diodes to be of silicon and forward resistance of each diode is 1 Q.

10
0 ¥ D, [

48 €2 0.7V = 48 Q2

10V-— 10V = AAA
Dy
D, A D 10
4 3 D4

(i) (if)
Fig. 3
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Semicondutor Diode

Solution :

Diodes D1 and D3 are forward biased while diodes D, and D4 are reverse biased. We can,
therefore, consider the branches containing diodes D2 and D4 as “open”.

Replacing diodes D1 and D3 by their equivalent circuits and making the branches containing
diodes D2 and D4 open, we get the circuit shown in Fig. 3 (ii). As we know for a silicon diode,
the barrier voltage is 0.7 V.

Net circuit voltage = 10-0.7-0.7 = 86V
Total circuit resistance = 1 +48+1 = 502
Circuit current = 8.6/50 = 0.172 A = 172 mA

Problem 4. Determine the current I in the circuit shown in Fig. 4 (i). Assume the diodes
to be of silicon and forward resistance of diodes to be zero.

D, 07V

_||_

7 2k0 ;o 2kQ
—Hf‘u'\f‘v"—‘ f
R R
I E =2V DH E,=4V = T E; =24V o E,=4V =
I 2 I T T
(i) (ii)
Fig. 4
Solution :

The conditions of the problem suggest that diode D1 is forward biased and diode D is reverse
biased. We can, therefore, consider the branch containing diode D as open as shown in Fig. 4

(ii).
Further, diode D1 can be replaced by its simplified equivalent circuit.

E -E, -V 24 -4 -0.7 193V
_ 1 2 0 _ _ — I
I = R B 2k 2 kQ 9.65 mA

Problem 5. Find the voltage Va in the circuit shown in Fig. 5 (i). Use simplified model.
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Semicondutor Diode

TEDV ‘FEDV

Si

Q
0o
o o

S W

Fig. 5

Solution :

It appears that when the applied voltage is switched on, both the diodes will turn “on”. But that

is not so. When voltage is applied, germanium diode (V0 = 0.3 V) will turn on first and a level
of 0.3V is maintained across the parallel circuit.

The silicon diode never gets the opportunity to have 0.7 V across it and, therefore, remains in
open-circuit state as shown in Fig.5(ii).

V,=20-03=19.7V
T
v = — 2
1kQ + 4 kQ

x1kQ =04V

Problem 6. Find Vg and Ip in the network shown in Fig. 6(i). Use simplified model.

4B

21y D l
(1) )

Fig. 6

Solution :

(ii).

Replace the diodes by their simplified models. The resulting circuit will be as shown in Fig. 6

By symmetry, current in each branch is Ip so that current in branch CD is 2Ip.
Applying Kirchhoff’s voltage law to the closed circuit ABCDA, we have,

5
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Semicondutor Diode

~0.7-Ip=x2-2Ipx2+10 = 0 (IDi.umA}
or 6ID = 03
9.3

I, = o 1.55 mA

Also Vo = 2I5)x2kQ = (2x155mA)x2kQ = 6.2V

Problem 7. Determine current through each diode in the circuit shown in Fig. 7 (i). Use
simplified model. Assume diodes to be similar.

05k [ 0.5k I,
VWV o+ VWA o+
R R
Y ;1 v ;2 + I ¥ I
1 h A h A N
Tisv Tisv — 07V — 07V
O_ —
(i) _ (if)
Fig. 7
Solution :

The applied voltage forward biases each diode so that they conduct current in the same
direction. Fig. 7 (ii) shows the equivalent circuit using simplified model. Referring to Fig. 7

(ii),

I = Voltage across R _ 15 -07 _ o6

R 0.5 k&
. he diod < similar B _ T 286 _ 2
Since the diodes are sinu al.IDl— IDE =3 - — = 14.3 mA

Problem 8. Determine the currents I1, 12 and I3 for the network shown in Fig. 8(i). Use
simplified model for the diodes.

D 33kQ 0.7V i
1 I, A g L 33k0
—p—r— A AW
R R
I(1 1r f?}w 2 "I'-l 2

E=20V =" Y, E=20V =" o g
'il w

W= + +
5.6 kQ D 56k C

(i) (if)
Fig. 8

Solution :



Semicondutor Diode

As we can see in Fig. 8 (i) both diodes D1 and D are forward biased. Using simplified model
for the diodes, the circuit shown in Fig. 8 (i) becomes the one shown in Fig. 8 (ii).

The voltage across R, (=3.3k £2) 15 0.7V.

0.7V
= =0.212 m.
I 3350 12 mA

Applying Kirchhoff’s voltage law to loop ABCDA in Fig. 8 (ii), we have,

~0.7-07-1, R, +20=0
20-07-07 186V

= = = ?
h R, sekq  oormA

Now II=IE+I3

L=1,—1,=332-0.212=3.108 mA

Problem 9. Determine if the diode (ideal) in Fig. 9 (i) is forward biased or reverse biased.

+ 10V

I

2kQ2 4 kQ2
8 kQ) 6 kQ

Fig. 9

Solution :

+ 10V

I

2 kQ 4 kQ
‘rl VE
8 kQ 6 kQ

(if)

Let us assume that diode in Fig.9 (i) is OFF i.e. it is reverse biased.

The circuit then becomes as shown in Fig. 9(ii). Referring to Fig. 9 (ii), we have,
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Semicondutor Diode

v,

10V
= X8 kQ) =8V
Yy 2kQ +8kQ 8\
10V
= X 6kQ =6V
2 4kQ +6kQ

Voltage across diode =V, - V,=8-6=2V

Now V1 -V =2V is enough voltage to make the diode forward biased. Therefore, our initial
assumption was wrong, and diode is forward biased.

Problem 10. Determine the state of diode for the circuit shown in Fig. 10 (i) and find
Ipand Vo . Assume simplified model for the diode.

40 4kQ
—— MWW - WWA
—

v(®)

I, A by
1kQ Y 2V C) 1kQ 07V

Solution :

(i) (if)
Fig. 10

Let us assume that the diode is ON. Therefore, we can replace the diode with a 0.7V battery
as shown in Fig. 10 (ii). Referring to Fig.10 (ii), we have,

Now

_(2-07)V _13V

— = 7
Il 10 110 0.325 mA
0.7V
I2 1 kO 0.7 mA

Ip=I,—-1,=0.325-0.7=—0.375mA

Since the diode current is negative, the diode must be OFF and the true value of diode current
is Io =0 mA. Hence our initial assumption was wrong.

In order to analyse the circuit properly, we should replace the diode in Fig. 10 (i) with an
open circuit as shown in Fig.10(iii).
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Semicondutor Diode

'+

zv<> 1kQ Vi

Fig.10 (iii)
The voltage Vp across the diode is :
2V i
V,= X 1kQ =0.4V
D1k +4kQ

We know that 0.7V is required to turn ON the diode. Since VD is only 0.4V, the answer
confirms that the diode is OFF.
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Bipolar Junction Transistor

Bipolar Junction Transistor

Problems and Solutions

Equations

f,.r,' — f{_‘ + fﬂ, IL" — .f{_'n__.l it ji_ﬁ]rnirx-riw" Ir"lﬂf,' = 07V

e = I_L e = ﬁ , | Icpo = fcno
I Alg L — I — e Ig—ppua
I Al B

Bac = Es Ba: = &_jﬂ Ve -.-;;n.;m: o = B+l

Ie = Blg, Iy = (B + D, Pe .. = Veele

Q1. A common base transistor amplifier has an input resistance of 20 Q and output
resistance of 100 kQ. The collector load is 1 kQ. If a signal of 500 mV is applied between
emitter and base, find the voltage amplification. Assume aac to be nearly one.

Solution :

Fig.1 shows the conditions of the problem. Here the output resistance is very high as compared
to input resistance, since the input junction (base to emitter) of the transistor is forward biased
while the output junction (base to collector) is reverse biased.

P n P
I I
> £ B C > T
500 mV @ Rm :_F.ED o ¥ fg R“dw E éR{: = Ik I;crur
Fig. 1

. < .
Input current, I = 51§na1 = __{1{3}15“.,

25mA. in

=25 mA. Since o, is nearly 1. output current. /.= I, =

Output voltage. V,, = IR, = 25mAx1kQ = 25V
Vou _ 25V

o

signal 500 mV

= 50

Voltage amplification. A

Q2. In a common base connection, Ie = ImA, Ic = 0.95mA. Calculate the value of Is.
Solution:

10
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Bipolar Junction Transistor

Using the relation, I, = I,+1I,
1 = I;+095
I, = 1-0.95 = 0.05mA

Q3. Find the value of B if (i) « = 0.9 (ii) « = 0.98 (iii) o = 0.99.

Solution :
(1)e=0.9 0.
— o _ - =9
B 11— 1-09
(i) @=0.98
. 0.98
= = = -I-"_j
B l— 1-0.98
(i) @ =0.99
B _ o _ 0.99 — 99

-« 1-0.99
Q4. Calculate I in a transistor for which = 50 and Is= 20 pA.

Solution :
Here B = 50. I; = 20puA = 0.02mA
I
Now p = £
Iy
I. = BI; =50x002=1mA
Using therelation. I, = I,+1. = 0.02+1 = 1.02 mA

Q5. Find the o rating of the transistor shown in Fig. 2. Hence determine the value of
Ic using both a and P rating of the transistor.

Y.

49

I,=12mA

Fig. 2

Solution :

11
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Bipolar Junction Transistor

o= B _ 49 _ o
1+p  1+49
The value of /- can be found by using either o or P rating as

under :
I. = al; =098(12mA) = 1L.76 mA
Also I = BIz = 49 (240 uA) = 11.76 mA

Q6. The collector leakage current in a transistor is 300 pA in CE arrangement. If now
the transistor is connected in CB arrangement, what will be the leakage current? Given
that g = 120.

Solution :

Igp = 300pA
120

B
- 120 : o =—b—= —0.992
B ¢TB1 12041
1
Now, Irpo = %

- Iego = (1= 0) Ipp=(1—0.992) x 300 = 2.4 pA
Note that leakage current in CE arrangement (i.e. [ .z,) is much more than in CB arrangement
(i.e. 1 pp)-

Q7. For a certain transistor, Is = 20 pA; Ic=2 mA and p = 80. Calculate Icso.
Solution :

I. = BIH+ICEG

Irgp = 2—80x0.02=04mA
Now _ B =0.988
ow = B+1 80+1 Y

Icgo = (1—0) Iegp=(1—0.988) x 0.4 = 0.0048 mA

Q8. Using diagrams, explain the correctness of the relation Iceo = (p + 1)Icso.
Solution :

The leakage current ICBO is the current that flows through the base-collector junction when
emitter is open as shown is Fig. 3.

12
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Bipolar Junction Transistor

ﬁ'l
%

EMITTER G\. R
OPEN CRO C

: 11

VC C.I

[ |
|
Fig. 3

When the transistor is in CE arrangement, the base current (i.e. Icso) is multiplied by f in the
collector as shown in Fig. 4.

(B+1) Icpo

I- BG/’ '
v—‘:ﬁ Thrcso

K.
BASE  Icpo '-’%
OPEN
: e ILIL
VCC
Fig. 4

Iegg = Iepo+ Blego= (B + 1) I

Q9. In a transistor, Iz = 68 pA, Ie = 30 mA and p = 440. Determine the o rating of the
transistor. Then determine the value of Ic using both the a rating and p rating of the
transistor.

Solution :
B 440
= - = 0.99
“ T Bl 440+1 77
I. = al,=(0.9977) (30 mA)=29.93 mA
Also I, = BI;=(440) (68 pA)=29.93 mA

Q10. For the circuit shown in Fig. 5, draw the d.c. load line.

13
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Bipolar Junction Transistor

A

/

P @
\ it
. Il
NO SIGNAL , o
[ ] !‘.
k | |||M
Vg Veo= 125V

Solution :
The collector-emitter voltage Vce is given by ;
ce = Vee—IcRe
When 1 C 0. then.
Vep = Ve = 125V

This locates the point B of the load line on the collector-emitter voltage axis.

When V., = 0. then,
I = VR, =125V/25kQ = S5mA

This locates the point A of the load line on the collector current axis. By joining these two
points, we get the d.c. load line AB as shown in Fig. 6.

I,
i
SmA « A
B
L | -
0 125V L

Fig.6

14
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Bipolar Junction Transistor

15



BJT BIASING

BJT Biasing

Problems and Solutions

Problem 1: For the fixed bias circuit of Fig. 1, determine:

(@ 1o, (0) 1o, (©Vee, . (@) Ve, (@) Vs, () V.

[
gl Tk
g-l"l-h.ﬂ
" %
S fi= 90
-
Fig. 1
Solution:
@ |BQ :VCC —VBE :16 V-07V _32.35,A

R, 470kQ)

(b) I, = Bly, =(90)(32.55.A) =2.93mA

(©) Vg, =Vee — lo, Re =16 V — (2.93mA)(2.7K€) =8.09 V
(d) Ve =V, =8.04V

(€) V, =V, =0.7V

V. =0V

16



BJT BIASING

Problem 2: Determine the 1. V.. B, Ry for the Fig. 2.

l ]
2.2k

3

+

| K Vee=7.2V J

fp=20pA —
‘ Ip=4mA

Fig. 2.
Solution:

=1_— 1, =4mA—20uA=3.98mA = 4mA

IC
Ve =V + IcR. =7.2 V+(3.98mA)(2.2kQ)20A=15.96 V

B Ie _ 3.98mA 199
I, 20uA

R :VRB —

B
IB

Voo =Vge 1596V 0.7 V
I 20uA

=763k

Problem 4: Determine the dc bias voltage VCE and the current IC for the voltage-
divider configuration of Fig. 3.

17



BJT BIASING

Solution:

R'.['.h. = RIHRE
(39 k€2)(3.9 k)
T 30k0 +39Kk0

£ _ RV

R]_ +R1

_ BIkMQV) _,
0k +30Kk0

 Em TV

R+ B+ LR

IV-0TV 13V

=335k

T 355k + (141(15k0D) 355k + 2115 k0
= 6.05 pd
Ic:‘ = IHI.H'
= (140)(6.05 pA)
= .85 mA
Veg = Voo — Io(Re + Rg)
— 22V — (0.85 mAN10 kD + 1.5k0)
-2V -978V

= 1222V

18



BJT BIASING

Problem 4: Determine the following voltage divider bias configuration of Fig. 4, using
approximate approach if the condition satisfied for the condition of approximate analysis.

@ lc, (0)Vee, (©) 1g.(d)Ve . (€) Vg

IIH‘V

39 k02

AN

Fig. 4

Solution:

@ R, =R, || R,=39kQ2|| 30k =6.78k

_ RV _8.2kQ (18V) _

E,, = =313V
R+R, 39kQ+8.2kQ

e _ En Ve _ 313V-07V) 1902,
™R, +H(S+DR.  6.78kQ+(121)(1kQ)

. =1, =2.28mA
() Ve =Ve — I (R. + R.) =18 V — (2.28mA)(3.3kQ2 +1kQ) =8.2 V

|
© 1 =-S=19.02uA

p
@ V. =1.R. = 1_R_ =(2.28mA)(1kQ) = 2.28 V/
() V, =V +V,. =07V +228V =298V

19



BJT BIASING

Problem 5: For the voltage divider bias configuration of Fig. 5, determine:

@ lc, (0)Ve, (©) Vg (R,

Determine the saturation (1_ ) for the network of Fig. 5.

=BEAY

4.7 kL2

Ve=12V

1.2 kL2

Fig. 5

Solution:

Voo -V, 18V -12V

=1.28mA
R. 4.7kQ

(b) Ve = 1R = IR, = (1.28mA)(1.2kQ) =1.54 VV
(©) Vs =V +V,. =0.7 V+1.54V =2.24 V

Y
(d) R, :I—Rl, Ve =V —V; =15.76 V

Ry

V

l, =1, =2 =04mA
2
v
g =V 1576V 5 40
l,  0.4mA
Ve 16 V

=3.49mA

I Csat

" R.+R.  3.9kQ+0.68kQ
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FET and MOSFET

Problems and Solutions

Problem 1. Given I, =9 mA and V, =-3.5V,determine |, when:

(8) Vs =0V, (b) Vg ==2V, (¢) Vg =—3.5 V,(d) Vi, =5 V.

Solution:
V 2
Ipis expressed as I, =l (1 ﬁj
VP
(@) V.
Ve ) oV Y
I, =1 |1--%% | =9m A(l——) =9 mA
vF, 4V
(b) Vo =2V,

P

2 2
V -2V
Y [1—%} :9mA(1— E vj =1.653mA

(€) Vs =—35V,

2
Iy =g 1-Ves :9mA(1— — 3'5Vj:0mA
V, ~35V

(d) Vg <Vs, I, =0mA

Problem 2. Given |, =6mAand V, =—4V :

(a) Determine Ip at Ves=-2 V and -3.6 V.
(b) Determine Ves at Io =3 mA and 5.5 mA.

Solution:

FET and MOSFET



FET and MOSFET

2 2
@) |D=|DSS(1—\%j :6mA(1— ;zw =1.852mA

P —

2 2
V -36V
ID - IDSS [1— %J - 6mA(1— Wj - 024mA

P —

(b) Ve =vp(1— o J

I DSS

Ves =Vp|1- o =(-45V) 1—,/% =-1.1381V
| oss 6mA

5.5mA
6mA

Voo =V, | 1— |2 |=(—a5V)|1- }:—0.192V

Problem 3. Given Ip=14mA and Ves=1V, determine Vp if Ipss=9.5mA for a depletion —
type MOSFET.

Solution:

voo Ve _ A1V L ae7vy

o [o . [14mA T 021395
L. ~ \95mA

4. Given k =0.4x10-3A/V?and Ipen) = 3 MA with Vesen) = 4 V, determine V.

Solution:

For the enhancement-type MOSFET

I = k(VGS(on) —-V; )2

Now VT is expressed as

(VGS(on) Vi )2 = ?D

I
(VGS(on) _VT) = ?D



FET and MOSFET
ID
VT _VGS(on) ?
| 3mA
Vo =Voson “y1 =Y "o ax10”
=4V —-J75V
=1.261V



GCEK, Bhawanipatna OP-AMP

Operational Amplifier

Problems and Solutions

Problem 1: What is the output voltage in the circuit of Fig. 1?

250 k2
A A

20 kQ
V=15V ——AAN -

[

Fig. 1
Solution:
R

V, = —Efv1 =- 22500kk§ (15V)=-18.75V

Problem 2: What output voltage results in the circuit of Fig. 2 for an input of V1 =-0.3
V?

AN
360 ko2

Fig. 2

itz k(2
Solution:

R
V, = [1+ é]vl = (1+ 360kQj(—o.3 V)=-93V

12k



GCEK, Bhawanipatna OP-AMP

Problem 3: What range of output voltage is developed in the circuit of Fig.3?

V, =05V

A A
200 k02

10 kL2

10 kL2

Fig. 3
Solution: The output voltage (Vo) equation for the Fig. 3 is

)
Vo =1+ |V,
R

For R1=10 KQ,

v, =1+ %y, :[1+ ZOOKQ](O.S V)=105V
R, 10kQ

For R1=20 KQ,

v, =1+ 22\, =(1+ 200ij(0_5 V)=55V
R, 20kQ

So, the output voltage (Vo) varies from 5.5 V to 10.5 V.



GCEK, Bhawanipatna OP-AMP

Problem 4: Calculate the output voltage of the circuit in Fig. 4 for Rs = 68 k.

Ry l
AAA ‘

33 kQ
V,=+02V —AAA—

22 kQ
Va=—05V —AAA -

12 kQ
Vi=+0.8 V —AAAN—

Fig. 4
Solution:

The output voltage for the Fig. 4 is expressed as

_Rf Rf Rf
Vo=—| —V, +—V, +—V,
R

L 2 3
V, =] 8K 05 SBKQ 5y, 88K g v)}:—3.39v
| 33kQ 22kQ) 12kQ)

Problem 5: Calculate the output voltage of the circuit in Fig. 5.

600 k2
AN —
15kQ
25 mY ————— " WW——¢
30kQ
AN
30k
-20mVv AN *
+
p = I
-

Fig. 5

Solution:

v, =—K%j(25mv)+(%j(—zomv )K?{)"%}H-%y-zow )}

=64V



GCEK, Bhawanipatna OP-AMP

Problem 6: Calculate the output voltage in the circuit of Fig. 6.

510 kL2 G0 kO 750 k2
AAA AN AN
18 k2
12 k2 33 ki
—dAAN— —AAN— —
e e e
V;
2w Do - . 2
Fig. 6
Solution:
Vo _ - (1+ 510ij(20,uV) _680kQ _750kQ
18kQ 22kQ 33kQ
=412mV

Problem 7: For the circuit of Fig. 7, calculate I..

10 k€2
A A
—_—
2 k) L
+£
12v T
- +
2 k€2
Fig. 7
Solution:
V
== 1V 6 ma
R 2kQ



GCEK, Bhawanipatna OP-AMP

Problem 8: Determine the output voltage for the circuit in Fig. 8.

100 kE2

AN
1000 k£
Vv, ARML -

20 kG2

v, —AAA—p— +
%2"& kL)

Fig. 8

Solution:

~ ( 20kO) j(lOOkQ + 100k9jv ~ 100kQ2
° |\ 20kQ + 20k 100kQ ' 100kQ ?
:V1 _Vz

Problem 9: Calculate the CMRR (in dB) for the circuit measurements of Vg =1 mV, V,
=120 mV, Vc =1 mV, and V, = 20 mV.

Solution:
A :V_0:120mV _120
v, 1mv
A =Yo 2 _ 504107
Vv, 1mv
Gain in dB =20 log,, A 20 log,, ﬂ_g
A 20x10

=75.56 dB



GCEK, Bhawanipatna OP-AMP

Problem 10: Determine the output voltage of an op-amp for input voltages of Vi1 =
200 mV and Viz = 140 mV. The amplifier has a differential gain of Aq = 6000 and the
value of CMRR is: (a) 200, (b) 10°.

Solution:

VOI :Vil —Vi2 =200 4V -140 V=60 pV

y :Vil +V, _ (200 pV+140 V)
¢ 2 2

=170 WV

(2) CMRR="Y _ 200
A

200 200
(b) CMRR="Y _108
A

A, _ 6000 _

a = A _ 6000

TR =0.06=60x10"

Now Vg is determined using the formula

1V
V, = AV, |1+ —c
° Ad‘{ CMRRVJ

(a) V, =6000(60.V )| 1+ L 170wV
|77 200 604V

} =365.1mV

1170V
10° 604V

(b) V, =6000(60V)| 1+ }:SG0.0ImV
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