Integrated Circuits

1. What is the best choice of IC package used for experimental purpose?

a) DIP package

b) Metal can package

c) Flat pack

d) Transistor pack

Answer: a

Explanation: DIP package are used as it is easy to mount. The mounting does not require
bending or soldering of the leads.

2. What is the general information specified in ordering an 1C?

a) Temperature range

b) Device type

c) Package type

d) All of the mentioned

Answer: d

Explanation: Generally, in ordering an IC, all the three informations must be specified.

3. Find the ordering information for pA741TC.

a) Sprague 741 DIP with Industrial temperature range

b) Intersil 741 DIP with commercial temperature range

c) Fairchilds 741 DIP with commercial temperature range

d) Texas instrument 741 metal can with Industrial temperature range

Answer: ¢

Explanation: Here “pA” represents the identifying initials used by Fairchild,

T represents Mini DIP package and C represents Commercial temperature range.

4. How a Motorola IC with plastic DIP and commercial temperature range is ordered?
a) ICLxxxP -> 0°to 75°%

b) CAXXE -> -55° to +125°C

c) LMxxxxA -> -40° to+85°c

d) MCxxxP -> 0°to 70°C

Answer: d

Explantion: The ordering format for a typical Motorola IC is,

MCxxxx —> Device type

P —> Package type(Plastic DIP)

0°to 70°c —> Temperature range (Commercial).

5. What does the 1-2-3 numbering system used in National Semiconductor IC denotes
a) Validity in years

b) Temperature range

c) Package type

d) Ordering information

Answer: ¢



Explanation: In National linear ICs, a 1-2-3 numbering system is used to represent the
temperature range.

6. How does a industrial temperature range device in National Semiconductor IC is represented?
a) LM305

b) LM101

c) LM201

d) All of the mentioned

Answer: ¢

Explanation: In LM201, the number 2 denotes an industrial temperature range device.

7. Use device identification method to find the IC of Fairchild chip manufactured in the year
1980.

HA159FM HAT23PC
a) > c) >
F 90 50 F a0 16
UAF234TC MAF723F]
by 4 )
F 16 80 F 95 32
Answer: b
Explanation: In the chip, 80 represent the manufactured year
> Chip
«——F 80 16 4——» Week of
Manufactures | the year
name 'Fairchild' - l

Represents the year

8. Dual-In-Line pack is considered to be suitable for mounting because,

a) Easy to handle

b) Fits mounting hardware

c) Inexpensive

d) All of the mentioned

Answer: ¢

Explanation: DIP pack is easy to handle, fit standard mounting hardware and is inexpensive
when moulded on plastic.



9. What is the use of notch and dot in DIP 1Cs?

a) Determine the pin configuration

b) Designed to represent device type

c) Represent property of IC

d) Find the pin number

Answer: d

Explanation: A notch and dot as viewed form top view is used to find the pin terminal. The
terminals are numbered counter clockwise.

10. How an eight pin Dual-In-Line Package is shortly named

a) 8p DIP

b) Maxi DIP

¢) Mini DIP

d) ESDIP

Answer: c

Explanation: An eight pin Dual-In-Line Package is called as Mini DIP as it is used for devices
with minimum number of inputs and outputs.

11. Which package type is chosen for military purposes?

a) Ceramic DIP

b) Plat pack

c) Metal can pack

d) Plastic DIP

Answer: a

Explanation: Ceramic DIP can be used for high temperature and high performance equipment.

12. A Dual-In-Line Package is usually referred to as

a) D|Pn

b) nDIP

c) DIP"

d) All of the mentioned

Answer: a

Explanation: A Dual-In-Line Package is usually referred to as DIP,. Where, n represent the
number of pin terminals in the IC.

13. Which type of DIP IC dissipates more heat?

a) Ceramic DIP

b) Plastic DIP

¢) Metal DIP

d) None of the mentioned

Answer: b

Explanation: Plastic DIP are cheaper than metal or ceramic DIP, but are not regarded as
satisfactory in extremes of temperature.

14. Choose the type of package used for Airborne application?
a) DIP package



b) Metal can package

c) Flat pack

d) Transistor pack

Answer: ¢

Explanation: The flat pack is more reliable and lighter than a comparable DIP package and
therefore is suited for airborne application.

15. How a choice is made, if all three package types are available?

a) Based on cost

b) Based on fabrication

c) Based on Experimentation usage

d) All of the mentioned

Answer: d

Explanation: When all three packages are available for a specific application, the choice can be
made based on the relative cost, ease of fabrication and breadbording the IC.

16. How many temperature grades are available for IC?

a) Two

b) Three

c) Four

d) Five

Answer: b

Explanation: All ICs manufactured fall into one of the three basic temperature grades. They are
military, industrial and commercial temperature range.

17. ICs used for industrial application will have temperature range from
a) -55° to +85°

b) 90° to 155°

c) 10° to 100°

d) -20°to +85°c

Answer: d

Explanation: The industrial temperature range is from -20° to +85°c.

18. Find the types of temperature range used for an IC, which can be used only up to 75°c?

a) Industrial temperature range

b) Commercial temperature range

c) Military temperature range

d) All of the mentioned

Answer: b

Explanation: Commercial grade IC can be used up to 75°c. It has the worst tolerance among the
three types and is the cheapest available IC.

19. Which grade device is selected for superior quality performance?
a) Military grade IC

b) Industrial grade IC

¢) Commercial grade IC



d) None of the mentioned

Answer: a

Explanation: The military grade devices are always of superior quality, with tightly controlled
parameters and consequently cost more.

20. In ordering an IC, the device type is represented as

a) Numbers

b) Symbols

c) Alphabets

d) Alphanumeric characters

Answer: d

Explanation: The device type is a group of alphanumeric characters. For example, 741 IC is
represented as pA741, LM741 and MC1741.

21. How many gates per chip are used in first generation Integrated Circuits?

a) 3-30

b) 30-300

c) 300-3000

d) More than 3000

Answer: a

Explanation: The first generation ICs belongs to small scale integration, which consists of 3-30
gates per chip (approximately).

22. Find the chip area for a Medium Scale Integration IC?

a) 8 mm?®

b) 4 mm?

c) 64 mm?®

d) 16 mm?

Answer: d

Explanation: The approximate length and breadth of Medium Scale Integration would be 4 mm.
Therefore, its area is given as = length x breadth = 4mm x 4mm = 16mm?

23. The number of transistors used in Very Large Scale Integration is

a) 107 transistors/chip

b) 10° — 10’ transistors/chip

c) 20% — 10%transistors/chip

d) 102— 20° transistors/chip

Answer: c

Explanation: Very Large Scale Integration (VLSI) ICs are fabricated using more than 3000
gates/chip, which is equivalent to 20,000 — 1,00,00,00 transistors/chip.

24. What type of integration is chosen to fabricate Integrated Circuits like Counters, multiplexers
and Adders?

a) Small Scale Integration (SSI)

b) Medium Scale Integration (MSI)

c) Large Scale Integration (LSI)



d) Very Large Scale Integration (VLSI)

Answer: b

Explanation: Fabrication of ICs like counter, multiplexers and Adders requires 30-300 gates per
chip. Therefore, Medium Scale Integration is best suitable.

25. Determine the chip area for Large Scale Integration ICs.

a) 1,00,000 mil?

b) 10,000 mil?

¢) 1,60,000 mil?

d) 16,000 mil?

Answer: ¢

Explanation: The chip area for a Large Scale Integration IC is 1 cm?.
=> Area of LSI = 10mm x 10mm = 1cm x 1 cm = 1cm?,
=>1,60,000mil? (1lcm=400mil).

26. Ultra Large Scale Integration are used in fabrication of

a) 8-bit microprocessors, RAM, ROM

b) 16 and 32- bit microprocessors

c) Special processors and Smart sensors

d) All of the mentioned

Answer: ¢

Explanation: Ultra Large Scale Integration have nearly 10°— 107 transistors/chip. Hence, it is
possible to fabricate smart sensors and special processor.

27. The concept of Integrated circuits was introduced at the beginning of 1960 by

a) Texas instrument and Fairchild Semiconductor

b) Bell telephone laboratories and Fair child Semiconductor

c) Fairchild Semiconductor

d) Texas instrument and Bell telephone Laboratories

Answer: a

Explanation: The concept of Integrated circuits was introduced by Texas instrument and
Fairchild Semiconductor, whereas Bell telephone laboratories developed the concept of
transistors.

28. Which process is used to produce small circuits of micron range on silicon wafer?

a) Photo etching

b) Coordinatograph

c) Photolithography

d) lon implantation

Answer: ¢

Explanation: It is possible to fabricate as many as 10,000 transistors on a 1cmXZ1cm chip, using
photolithography process.

29. Mention the technique used in photolithography process
a) X-ray lithographic technique
b) Ultraviolet lithographic technique



c¢) Electron beam lithographic technique

d) All of the mentioned

Answer: d

Explanation: All these techniques are used to produce device dimension as small as 2um or even
down to sub micron range (<1um).

Differential Amplifier

1. A Differential Amplifier should have collector resistor’s value (RC1 & RC2) as

a) 5kQ, 5kQ

b) 5Q, 10kQ

C) 5Q, 5kQ

d) 5kQ, 10kQ

Answer: a

Explanation: The values of collector current will be equal in differential amplifier (RC1=RC2).

2. A Differential Amplifier amplifies

a) Input signal with higher voltage

b) Input voltage with smaller voltage

c¢) Sum of the input voltage

d) None of the Mentioned

Answer: d

Explanation: The purpose of differential amplifier is to amplify the difference between two
signals.

3. The value of emitter resistance in Emitter Biased circuit are RE1=25kQ & RE2=16kQ. Find
RE

a) 9.756kQ

b) 41kQ

c) 9.723kQ

d) 10kQ

Answer: a

Explanation: In emitter biased circuit, RE1 & RE2 is connected in parallel combination.

= RE = RE1 Il RE2 = (RE1x RE2)/(RE1+RE2) = (25kQx16kQ)/(25kQ+16kQ) = 9.7561kQ.

4. If output is measured between two collectors of transistors, then the Differential amplifier with
two input signal is said to be configured as

a) Dual Input Balanced Output

b) Dual Input Unbalanced Output

¢) Single Input Balanced Output

d) Dual Input Unbalanced Output

Answer: a

Explanation: When two input signals are applied to base of transistor, it is said to be Dual Input.
When both collectors are at same DC potential with respect to ground, then it is said to be
Balance Output.



5. A differential amplifier is capable of amplifying

a) DC input signal only

b) AC input signal only

c) AC & DC input signal

d) None of the Mentioned

Answer: ¢

Explanation: Direct connection between stages removes the lower cut off frequency imposed by
coupling capacitor; therefore it can amplify both AC and DC signal.

6. In ideal Differential Amplifier, if same signal is given to both inputs, then output will be
a) Same as input

b) Double the input

c) Not equal to zero

d) Zero

Answer: d

Explanation: In ideal amplifier, Output voltage

= Vout = Vinl-Vin2.

7. Find the Single Input Unbalance Output configuration in following circuit diagrams :

a)




Answer: ¢

Explanation: Circuit ¢ has only single input (V1) and output is measure only at one of the
collector with respect to ground.

8. An emitter bias Dual Input Balanced Output differential amplifier has VCC=20v, =100,
VBE=0.7v, RE=1.3kQ. Find IE

a) 7.42mA

b) 9.8mA

c) 10mA

d) 8.6mA

Answer: a

Explanation: Emitter current can be found out by substituting the values in the equation,

= |E = (VEE-VBE)/(2RE) = (20v-07v)/(2x1.3kQ) = 7.42mA.

9. Find IC, given VCE=0.77v, VCC=10v, VBE=0.37v and RC=2.4kQ in Dual Input Balanced
Output differential amplifier
a) 0.4mA



b) 0.4A

c) 4mA

d) 4A

Answer: c

Explanation: Substitute the values in collector to emitter voltage equation,
VCE=VCC+ VBE-RC IC

=1C = (VCC-VCE+VBE)/RC = (10v-0.77v+0.37v)/2.4kQ = 4mA

10. Find the correct match

Configuration Voltage gain and Input resistance
1. Single Input Unbalanced Output i. Ad= Rc/re, Ri1 Ri2=2BacRE
2. Dual Input Balanced Output Ii. Ad=Re/2re, Ril Ri2 = 2BacRE
3. Single Input Balanced Output iii. Aq= Rc/re , Ri=2BacRE
4. Dual Input Unbalanced Output iv. Ag= Rc/2re , Ri= 2BaRE

a) 1-i, 2-iii, 3-iv, 4-ii

b) 1-iv, 2-ii, 3-iii, 4-i

c) 1-ii, 2-iv, 3-i, 4-iii

d) 1-iii, 2-i, 3-ii, 4-iv

Answer: d

Explanation: Properties of differential amplifier circuit configuration.

11. Obtain the collector voltage, for collector resistor (RC) =5.6kQ, [E=1.664mA andVCC=10v
for single input unbalanced output differential amplifier

a) 0.987v

b) 0.682v

c) 0.555v

d) None of the mentioned

Answer: b

Explanation: Substitute the given values in collector voltage equation,
VC=VCC - RCxIC

= VC= 10v — 5.6kQx1.664mA (- IC = IE)

= VC= 0.682v.

12. For the circuit shown below, determine the Output voltage (Assume =5, differential input
resistance=12 kQ)



a) 4.33v
b) 2.33v
c) 3.33v
d) 1.33v

Answer: ¢

Explanation: From the circuit dig, RC=10kQ, Vinl= 1.3v and Vin2=0.5v,
Differential input resistance = 2 Pre,

= 12kQ =2x5%Re

= Re=12kQ

Output voltage Vo = RC/2Re(Vinl-Vin2)

= Vo = 10kQ/(2 x1.2kQ) x (1.3v-0.5v)

= Vo =3.33v.

13. In a Single Input Balanced Output Differential amplifier, given VCC=15v, RE = 3.9kQ,
VCE=2.4 v and re=250Q. Determine Voltage gain

a) 26

b) 56

c) 38

d) 61Answer: a

Explanation: In single Input Balance Output amplifier,
= |E = (VEE-VBE)/2RE

=(15v-0.7v)/(2%3.9kom)= 1.83mA (~VCC=VEE)
From the equation, VCE = VCC +VBE-RCxIC

= RC = (14.3v — 2.4v)/1.83mA = 6.5kQ

The voltage gain, Vo

= Vo =RClre

= 6.5k€)/250Q = 26(no units).



Operational Amplifier

1. Which is not the internal circuit of operational amplifier?

a) Differential amplifier

b) Level translator

c) Output driver

d) Clamper

Answer: d

Explanation: Clamper is an external circuit connected at the output of Operational amplifier,
which clamp the output to desire DC level.

2. The purpose of level shifter in Op-amp internal circuit is to

a) Adjust DC voltage

b) Increase impedance

c) Provide high gain

d) Decrease input resistance

Answer: a

Explanation: The gain stages in Op-amp are direct coupled. So, level shifter is used for
adjustment of DC level.

3. How a symmetrical swing is obtained at the output of Op-amp

a) Providing amplifier with negative supply voltage

b) Providing amplifier with positive voltage

c) Providing amplifier with positive& negative voltage

d) None of the mentioned

Answer: ¢

Explanation: For example, consider a single voltage supply +15v. During positive half cycle the
output will be +5v and -10v during negative half cycle.

Therefore, the maximum peak to peak output swing, -5v (-10v) = -15v (Asymmetrical swing).
So, to get symmetrical swing both positive and negative supply voltage with bias point fixed
suitably is required.

4. What is the purpose of differential amplifier stage in internal circuit of Op-amp?

a) Low gain to differential mode signal

b) Cancel difference mode signal

c¢) Low gain to common mode signal

d) Cancel common mode signal

Answer: d

Explanation: Any undesired noise, common to both of the input terminal is suppressed by
differential amplifier.

5. Which of the following is not preferred for input stage of Op-amp?
a) Dual Input Balanced Output

b) Differential Input Single ended Output

c¢) Cascaded DC amplifier



d) Single Input Differential Output

6. What will be the emitter current in a differential amplifier, where both the transistor are biased
and matched? (Assume current to be lg)

a) le=1q/2

b) le=lg

c) le=(1)%2

d) le= (lp)®

Answer: a

Explanation: Due to symmetry of differential amplifier circuit, current Iq divides equally through
both transistors.

7. From the circuit, determine the output voltage (Assume ar=1)

VCC_ 49y

a) Vo1=3.9v, Vor=12v

b) Vo1=12v , V02=3.9v

) Voi1=12v, Voo=0v

d) Vo1=3.9v, Vo2=-3.9v

Answer: b

Explanation: The voltage at the common emitter ‘E” will be -0.7v, which make Q1 off and the
entire current will flow through Q..

= Vo1 = VCC Vo= VCC-arxIgxRC,

= Vo1=12v, Vo2=12v-1x3mAx2.7k = 3.9v.

8. At what condition differential amplifier function as a switch

a) 4VT<Vy< -4Vt

b) -2Vt < Vg4 <2Vt

€) 0<Vg¢<-4V7

d) 0<Vg<2Vt

Answer: a

Explanation: For V4> 4V, the output voltage are Vo1 = VCC, Vo= VCC-or IgRC. Therefore, a



transistor Q1 will be ON and Q2 will be OFF. Similarly for V4> -4V, both transistors Q> & Q1
will be ON.

9. For V¢ > £4V, the function of differential amplifier will be

a) Switch

b) Limiter

c) Automatic gain control

d) Linear Amplifier

Answer: b

Explanation: At this condition, input voltage of the amplifier is greater than £100mv and thus
acts as a limiter.

10. Change in value of common mode input signal in differential pair amplifier make

a) Change in voltage across collector

b) Slight change in collector voltage

c) Collector voltage decreases to zero

d) None of the mentioned

Answer: a

Explanation: In differential amplifier due to symmetry, both transistors are biased and matched.
Therefore, Voltage at each collector will be same.

11. Find collector current Icz, given input voltages are V1=2.078v & V>=2.06v and total current
Io=2.4mA. (Assume o=1)

a) 0.8mA
b) 1.6mA
c) 0.08mA
d) 0.16mA

éﬁﬁmﬁﬁi?on: Collector current, lcz=arxlo/(1+eV"),
dT

V1= Volts equivalent of temperature = 25mv,
= Vg = V1-V2=2.078v-2.06v=0.018v (equl)
Substituting equation 1,

= Vo/V1=0.018v/25mv = 0.72v (equ2)



Substituting equation 2,
= lco= 1x2.4mA/(1+e%"?) = 2.4mA/(1+2.05) = 0.8mA.

12. A differential amplifier has a transistor with Bo= 100, is biased at Ico = 0.48mA. Determine
the value of CMRR and Acw, if RE =7.89kQ and RC = 5kQ.

a) 49.54 db

b) 49.65d

c) 49.77 db

d) 49.60 db

Answer: b

Explanation: Differential mode gain, Apm= -gmRC and Common mode gain,

= Acm= -(gmRC)/(1+2gmRE)

(for Bo>>1).

Substituting the values,

= gm= lco/VT= 0.48mA/25mv=19.2x10°Q*

= Apw= -gmxRC= -19.2x10°Q ! x5kQ= -96

= Acv= ~(gmRC)/(1+2gmRE)= -(19.2x10°Q " x5kQ) /(1+2x-= 19.2x10°Q ™ x7.89kQ) = -0.3158
CMRR =-96/-0.3158= 303.976

=49.65db

13. How are the arbitrary signal represented, that are applied to the input of transistor? (Assume
common mode signal and differential mode signal to be Vcm & Vowmrespectively).

a) Sum of Vem & Vowm

b) Difference of Vcm & Vom

c¢) Sum and Difference of Vcm & Vbm

d) None of the mentioned

Answer: ¢

Explanation: In practical situation, arbitrary signal are signal are represented as Sum and
Difference of common mode signal and differential mode signal.

14. How the differential mode gain is expressed using ‘h’ parameter for a single ended output?
a) — hfeRC/hie

b) 1/2x(ht«RC)/hie

C) — 1/2><hfeRC

d) None of the mentioned

Answer: b

Explanation: Formula for differential mode gain using ‘h’ parameter model for a single ended
output.

15. Find Common Mode Rejection Ration, given gm=16MQ™*, RE=25kQ
a) 58 db
b) 40 db
c) 63 db



d) 89 db

Answer: a

Explanation: Formula for Common Mode Rejection Ration, CMRR= 1+2gmRE,
= CMRR = [+(2x16MQ1x25kQ)

]

Answer: a

Explanation: Differential mode gain, Apm = -gm RC,
= Apm = -4MQ % 15kQ = 60

= rr=Po/gm =200/4MQ™* =50kQ

Common mode gain, Acm=-PoXRC/rnt+(Bo+1)xRE
= Acm =-200x15kQ/50kQ+2(1+200)x 1kQ=-6.637

Output voltages are given as
= Vo1=Aom)* Vbm)+ AcmX Vem
= -60[10 sini©I1(25t)]-6.637[30siniI1(50t)],

17. If the value of Common Mode Rejection Ratio and Common Mode Gain are 40db and-0.12
respectively, then determine the value of differential mode gain

a) 0.036

b) -1.2

c) 4.8

d) 12

Answer: d

Explanation: Common mode rejection ratio, CMRR =log*x(40/20) = 100

= CMRR =(|Aowml/ |Acwml)

= |Apml| =100x0.12 = 12.

18. To increase the value of CMRR, which circuit is used to replace the emitter resistance Rein
differential amplifier?

a) Constant current bias

b) Resistor in parallel with Re



¢) Resistor in series with Re

d) Diode in parallel with Re

Answer: a

Explanation: Constant current bias offers extremely large resistor under AC condition and thus
provide high CMRR value.

19. What is the purpose of diode in differential amplifier with constant current circuit?

a) Total current independent on temperature

b) Diode is dependent of temperature

c) Transistor is depend on temperature

d) None of the mentioned

Answer: a

Explanation: The base emitter voltage of transistor (VBE) in constant current circuit by
2.5mv/°c, thus diode also has same temperature. Hence two variations cancel each other and total
current g become in depend of temperature.

20. How to improve CMRR value

a) Increase common mode gain

b) Decrease common mode gain

c) Increase Differential mode gain

d) Decrease differential mode gain

Answer: b

Explanation: For a large CMRR value, Acwm should be small as possible.

21. Define total current (lg) equation in differential amplifier with constant current bias current
a) lo=1/R3x(VEE/R1+R>)

b) lo =(VEEXR2)/(R1+R2)

C) 1o=1/R3x(VEEXR2/R1*R>)

d) lg)=R3x(VEE/R1+R>)

Answer : C

Explanation: The equation for total current is obtained by applying Kirchhoff’s Voltage Law to
constant current circuit in differential amplifier.

22. Constant current source in differential amplifier is also called as

a) Current Mirror

b) Current Source

c) Current Repeaters

d) All of the mentioned

Answer: a

Explanation: The output current is reflection or mirror of the reference input current. Therefore,
the constant current source circuit referred as Current Mirror.

23. When will be the mirror effect valid
a) p>1

b) =1

c) p<1



d) p#1

Answer: a

Explanation: If value of B is used in the equation, IC=B/(B+2)xIrt. It almost become unity and
the output current become equal to reference current.

24. Calculate the value of reference current and input resistor for current mirror withIC=1.2uA
& VCC=12v. Assume B=50.

a) 1.248mA, 9kQ

b) 1.248mA, 9.6kQ

c) 1.248mA, 9.2kQ

d) 1.2mA, 9.6kQ

Answer: a

Explanation: We know that collector current, IC=0/(B+2)xIref,
= ler=(B+2)/BxIC= (50+2)/50% 1.2uA = 1.248mA

= ler=(VCC-VBE)/R1

= R1=(12v-07v)/1.248mA = 9.05kQ.

25. Determine the early voltage, if the output resistance is 2.5x2kQ and input current is 2mA
a) 9.8v

b) 5.6v

c) 7.8v

d) 10v

Answer: d

Explanation: Output resistance, RO=V a/lref

= Va= R0oXlref =2.5x2kQx2mA =10v.

26. In practical application of current mirror, early voltage is assumed to be

a) Infinite

b) Zero

c) Unity

d) None of the mentioned

Answer: a

Explanation: Early voltage is assumed to be infinity, so that output resistance tend to infinity and
the output current is constant.

27. A widlar current source is used

a) to get low value of current

b) to get high value of CMRR

c) to get low voltage of gain

d) to get high value of Output

Answer: a

Explanation: In the widlar current source Re is added to emitter lead of transistor, which
consequently results in smaller output current value.



28. What will be the value of emitter resistance in widlar current source for output current 10mA,
having ler=2.7A

a) 67/(1+1/p)Q

b) 13/(1+1/B)Q

c) 14/(1+1/p)Q

d) 1.36/(1+1/B)Q

Answer: ¢

Explanation: Emitter resistor, RE=V1/(1+1/B) IretxIn(lo/lIvef)

= RE=0.025/(1+1/B)10mA x In(12.7A/10mA) = 14/(1+1/p)<2.

29. A current repeater having identical transistor has collector current, Ic1 =0.39mA. Find
lco,lca& lcs

a) 0.39mA, 0.39mA, 0.78mA

b) 0.78mA, 0.39mA, 0.39mA

c) 0.39mA, 0.78mA, 0.39mA

d) None of the mentioned

Answer: d

Explanation: In current repeater, the current Ic = Ic1 =lc2 =--= Ic N= lrer. Where, N — Number of
transistors used in current repeater circuit.

30. If the reference and collector current are 0.539mA and 0.49mA respectively, howmany
transistors are used in current repeater circuit? (Assume 3 =150)

a) 11

b) 14

c) 10

d) 8

Answer: b

Explanation: The current equation is given as Ic= lrerxp/(B+1+N)

= 0.49mA= 0.539mAx150/(150+1+N)

= N=14.

31. For the current repeater shown in the circuit, determine Ics4 value, Where B =75.

+15v
Ic2 Ic3
JL Ic1 JL jL JL Ic4

R1
1.62k

)

a) 0.035mA
b) 0.028mA
c) 0.04mA



d) 0.052mA

Answer: a

Explanation: The reference current, lref= VCC-VBE/R1=(15v-0.7v)/39kQ = 0.366mA.
= ler=Ic+4XIp

=lc(1+1/B)

a1c= lrep<(14+1/P)

Zlrerx(1+1/B) = 0.366mAx(1+1/75) =0.347mA

= lc1=lc2=1c3=0.347mA

To determine Ica,

RE=V1/(1+1/B)xIcaxIn(ca/lca)

= 1.62kQ = 25mv/(1+1/75)xIcaxIn(0.347mA/Ics)
= 1c4=0.035mA (find using trial and error method).

32. The requirements for a good current source is the one in which, (Take Output current — lo
and Output resistance —ro )

a) lo independent upon current gain and should be low

b) ro should be very high

c) loin the circuit should be low

d) lo independent upon current gain and ro should be very high

Answer: d

Explanation: The need for high output resistance current source can be seen because the common
mode gain of the differential amplifier can only be reduced by using high resistance current
sources.

33. Which current source exhibits a very high output resistance?

a) Simple current mirror

b) Wilson current mirror

¢) Widlar current mirror

d) All of the mentioned

Answer: b

Explanation: The output resistance of Wilson current mirror is substantially greater than =(px
Output resistance)/2 than Simple or Widlar current source.

34. What will be the overall gain in Darlington circuit, if the individual transistor gain is 200?
a) 10000

b) 40000

c) 8000

d) 1000

Answer: b

Explanation: Overall current gain, B= B1xB2 (Multiplication of current gain of individual
transistor)

= =200%x200=40000

35. To increase the input resistance in differential amplifier, replace the transistor by
a) Current mirror
b) Current repeater



c) Darlington pair

d) All of the mentioned

Answer: ¢

Explanation: Higher value of input resistance can be obtained by using Darlington pair in place
of transistor.

36. What is the drawback in using Darlington pair in differential amplifier?

a) Large current gain

b) Output current in milli ampere

c) Gain is proportional to load resistor

d) High offset voltage

Answer: d

Explanation: Due to cascaded stage, Darlington differential amplifier offers higher offset voltage
which is two times larger than ordinary two transistor used in differential amplifier.

37. Determine the amount of shift happens in level shifter?

a) Vcc +0.7v

b) Vcc - 0.7v

c) -0.7v

d) +0.7v

Answer: ¢

Explanation: Level shifter is basically a simple type emitter follower. Hence, level shifter also
act as a buffer to isolate high gain stages from the output stage. Therefore, the amount of shift
obtained is

Vo—Vi=-Vee=-0.7v.

38. To increase the input resistance, the differential amplifier replaces transistor by

a) Current mirror

b) Current repeater

c) Darlington pair

d) All of the mentioned

Answer: ¢

Explanation: Higher value of input resistance can be obtained by using Darlington pair in place
of transistor.

39. In Darlington pair differential amplifier the current gain is given as 100. Where lg1=5uA and
Ic1=0.35mA. Determine Ic,

a) 0.5mA

b) 1.5mA

C) 2mA

d) 0.15mA

Answer: d

Explanation: The current gain in Darlington pair differential amplifier is given as f=(
Icitlc2)/Ig1.

Substituting the values in the equation, we get

lco=(BxIr1)-lc1 =(100%5uA)-0.35mA =0.15mA.



40. In the circuit shown, find the overall current gain?

lc1=1.43mA | /€

¢ Ic2=2.5A

Ql"l

E
lo

a) 456218
b) 444878
c) 444210
d) 455734
Answer: b

Explanation: From the circuit given, Ig= Ig1 = 5.6pA.

le1= g1+ Ic1 = 1.43mA + 5.6pA = 1.435mA.

le1= Ig2 = 1.435mA.

The individual current gain values,

Bi=Ic1/ Ig1

=> 1= 1.43mA/5.6pA= 255.36.

Similarly,B2=Ic2/ Ig2

=>f,=25A/1.435mA =1742.16

Therefore, the overall current gain, f = 1 % 2= 255.36 x 1742.16 = 444878.

41. Introducing FET differential amplifier pair at the input stage of differentialamplifier
produces

a) High output resistance

b) High input resistance

c¢) Low input impedance

d) All of the mentioned

Answer: b

Explanation: Input resistance of the order 10'% Q is possible with JFET at the input stage of
differential amplifier.

42. Why active load is used in amplifier to obtain large gain in intermediate stage of amplifier?
a) To obtain a very large voltage gain

b) To get High input resistance

c) To reduce the noises

d) To increase current gain

Answer: a

Explanation: To increase gain usually large collector resistance value as gain is proportional to



load resistor. However, due to limitation of maximum value load resistor, active loads are used in
amplifier to obtain large gain in intermediate stages of amplifier.

43. Which circuit is used as active load for an amplifier

a) Wildar Current source

b) Darlington pair

c¢) Current Mirror

d) All of the mentioned

Answer: ¢

Explanation: Current mirror has DC resistance (order of few kQ), as quiescent voltage across it
is a fraction of supply voltage and current in milliampere.

44. What is the equation of load current for a differential amplifier with an active load?

a) IL=gmxvq

b) ||_ = Iq /2

) I= Bxqu( Vin1—Vin2)

d) IL=2%xgm/( Vin1— Vin2)

Answer: a

Explanation: The load current is given as product of difference between input & output voltage
and transconductance. Therefore, the equation of load current is ,

IL = gmXVd.

45. The input voltage of a difference amplifier are 2.5v and 4.9v. If the transconductance s
0.065Q, determine the load current entering the next stage

a) 0.156A

b) 1.56A

c) 0.156mA

d) 15.6pA

Answer: a

Explanation: Load current entering the next stages of amplifier is the sum of individual load
current, which is given by I = l.1+ I2 (Since only two input voltages are given).

IL = gmXVin1 + gmXVin2

= gmX( Vin1— Vin2) = 0.065 Qx(4.9v-2.5v) = 0.156A.

46. Calculate the V,— Vo for the level shifter shown in the figure (Assume identical silicon
transistor and very large value of ). Transistor Qa and Qg form current mirror.



+15v Xc_c

b

12kQ RO

V QB
TR I
l-‘lSv

a) 5.56V

b) 6.00v

c) 7.98v

d) 6.65v

Answer: d

Explanation: Since the transistor Qa and Qg form current mirror, lca= lcg = I.

=>| = (Vcc— Vee) / Ro=(15v-0.7)/12k Q (for f>>1, output current =input current)
=> |= 1.19mA.

The shift in level is given as Vi— Vo = Vge + IXR1 =0.07v+1.19mAX5kQ =6.65v.

47. Load resistors (Re) is neglected for maximizing the voltage gain in amplifier because,

a) Requires large chip are

b) Requires large power supply

c) Quiescent drop across Re increases

d) All of the mentioned

Answer: d

Explanation: As gain is proportional to load resistor, large resistance value is required. Due to
limitation mentioned, it is neglected.

48. What is the need for level shifter in operational amplifier?

a) Level the quiescent voltage

b) Remove distortion at output

¢) Limits the output voltage

d) Increase the quiescent voltage

Answer: ¢

Explanation: Because of direct couple, Dc level rises stages to stage and tends to shift operating
point. This limits output swing (\VVoltage).



49. Limitation of an output stage amplifier, if it emitter follower with complementary transistor
a) Cross-over distortion

b) Low impedance output

¢) Shiftin level

d) Active load current

Answer: a

Explanation:The limitation in the amplifier is that , the output voltage remains zero until the
input voltage exceeds cut in voltage Vee= 0.5v, which is known as cross-over distortion.

50. An output stage amplifier can produce output signal, when the input signal is

a) 0.48v

b) 0.9v

c) 1.2v

d) 0.5v

Answer: ¢

Explanation: In an Output stage amplifier, due to cross-over distortion output voltage produces
input voltage is greater than two times of cut-in voltage which is equal to 1v.

Since, Vee= 0.5v

=> 2xVge= 1v.

51. Find the disadvantage in the following circuit diagram:
Voo

Vi
R1

R2
Vo

a) Voltage get attenuated by Ry

b) Voltage get attenuated by R>

c) Voltage get attenuated by R1and R

d) Voltage shift get increased by the drop across R and R>

Answer: b

Explanation: The output taken at the junction of Ry and Rz increases the voltage shift. However,
the disadvantage is that, the signal voltage gets attenuated by Ro.

=>Ry/(R1+ R2).



Ideal Operational Amplifier

1. Determine the output from the following circuit
V2 = input
signal

Or—

V1
or—

a) 180°in phase with input signal

b) 180° out of phase with input signal

c) Same as that of input signal

d) Output signal cannot be determined

Answer: b

Explanation: The input signal is given to the inverting input terminal. Therefore, the output Vo is
180° out of phase with input signal Vo.

2. Which of the following electrical characteristics is not exhibited by an ideal op-amp?

a) Infinite voltage gain

b) Infinite bandwidth

¢) Infinite output resistance

d) Infinite sl