CLASS TEST

S.No. : 01 LS1_EC_A 300519

Electrtronic Devices & Circuits

India’'s Best Institute for IES, GATE & PSUs

Delhi | Noida | Bhopal | Hyderabad | Jaipur | Lucknow | Indore | Pune | Bhubaneswar | Kolkata | Patna

Web: www.madeeasy.in | E-mail: info@madeeasy.in | Ph: 011-45124612

CLASS TES
2019-2020

ELECTRONICS ENGINEERING

Electrtronic Devices & Circuits
Date of Test : 30/05/2019

Answer Key
1. (c) 7. (b) 13. (d) 19. (a) 25. (d)
2. (b) 8. (c) 14. (b) 20. (a) 26. (b)
3. (b) 9. (a) 15. (a) 21. (c) 27. (a)
4. (a) 10. (b) 16. (d) 22. (c) 28. (c)
5. (b) 1. (c) 17. (a) 23. (a) 29. (b)

6. (c) 12. (b) 18. (d) 24. (b) 30. (d)
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DETAILED EXPLANATIONS

1. (c)
p = steady state minority concentration
p, = thermal equilibrium concentration of holes
p = py+ GLrp
P 2.25x10% .
Py = ND_ 10'6 =2.25x10%cm
p = (2.25x 10%) + (109 x 10%) =3.25 x 10* cm™3
2. (b)
-1
]0_2 = 210
Iy
MMOO = 300
1oy
/ BT
202 _ 4=-9210
Iy
h-T
22 = 210
T,-T, = 20°C
T,-25°C = 20°C
T, = 20°C +25°C =45°C
4 (a)
Ieeo = Iego(1+P)
107"x103% = (1+B)x10°
p =99
5 (b)
np = rf
= 45x10"®xn = 2.25x 102
n = 05x10° =5x 10*cm™3
6 (c)
D, Do o
T M, =V, (Eienstein’s equation)
48 12
= Un - Up
4 Ko
= =,
,+p, = 100 (given)
Su, = 100
u, = 20
u, = 80cm?/V-sec
7. (b)
I, = L+1,
25V-12V
T e -t
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183mA = I+1,
18mA = IZ(max)+IL(min)
L7y = 13=5=8mA
9. (a)
o= Py
T - 98
y = emitter injection efficiency, Y = 100 =0.98
99-1.98 2
E o ————=1-——=0.98
* = base transport factor, B ) 100
o. = common base current gain = yf* = 0.98 x 0.98 = 0.9604
10. (b)
N —24
= Einen)"
1.24 .
A(max) = S5 um=0.496 um = 4960 A
11. (c)
nxp = n?
n=p+N,
(:O+ ND)p = ni2
p?+Np-n? =0
2
oo Mo, [Nprar
2 4
Ny [(Np)’
2 2
p = -10"0+y2x10%® cm™ = (&—1)x1o‘° =~ 41.42x108 cm3
12. (b)
If Blg< I, =BJT willbe in active region and I, = Bl
If BIg=1,., =BJT will be in saturation region and I, = I .,
12-0.7
In the given circuit, 5= 100 mA =0.113 mA
BI; = 11.3mA
12-0.2
Iogy = 2 MA =295 mA
So, the BJT in the given circuit is working in saturation region.
13. (d)
I, /q
"= R /hv
Units: 7, = A, g—>C P, - W, hv—J
hv = 2eV=2x16x101J
g=16x10"1C
L@
TR
0.8x10
I = “ = mA = 4mA
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14.

15.

16.

17.

18.

19.

(b)
Fill factor, FF
'DL max

(a)
Pﬂ
Pro
Pn

(d)

PL max
Voc]sc

(FF) (V. I.)=58.22mW

ocC “sC
0.5/V,
PnO e’

e _ 107

= %=W =2x10*cm3

2x104e®0=~10x 102 cm™=3

Voltage across forward biased diodes in both the circuits is same and is independent of source voltage.

VD1 =V, In(2) in both the circuits.
(a)

qo(x)
qo(0)

®0)

O(x = 5um)

(d)

(a)

Given,

Er- Ex)

E-— E(0) = len(ND—(O)J

KT ln( ND(O)J

q n;

kT ln( ND(5Mm)J
q n;

_ _ kT Np(0)
1020
10'°

0.0261/7( ] V ~03V

)

2 IS

n; e\/t

Na

surface potential

3x10'"°
tn 5
1.8x10

3x10™"

0.0ZBln( ] ~0.612V

VOX + (])S
0.035V

VZqNAgsiq)s

C

Ox
€
tOx

1.91V

1.945V

ox

=2x 10° F/cm?
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20.

21.

22.

(a)
¢, = surface potential Electric field
8Ox 8Si
y
= EES Waep —9 E
29, _2x0.035 S
x 0. i i
Es _ Wq)s — 54 V/I.Lm SI02 \ Si
dep ’ 0= Area
E, = 0.175V/um
Boundary condition of electrostatic field should be satisfied at the interface. Wep
So, €oxbox = €giEs SiO, - Si interface
g4 E,
on — Si —S — 3Es
Sox
E . = 0.525V/um
VOx
B =
V., = E t =0525x18V=0945V
V=V, +0, = 098V
(c)
— — — — Vx ~
Force due to magnetic field, Fm = qvaxB = qu,Eapplied xB = Mf ix(-102)
100Gy,
= I y
F., = force due toinduced Hall electric field = —F,
100 . -
- ﬂ(_y) = qund
L
- 100p,
Eina = 77/ “(=9)

As Eing in (—Y) direction, V,, is +ve

(c)

pmax
min

pmax

_W(100)u, _ W(100)(500x10°) _ ey

E
ind [ SW

74

1 1
Omin (ZQ\/MnMp )I’Ii
2qn; Juatt, = 2x1.6x10719x 1, x+/1600% 400
25.6 x 107" x n;
v
25.6x107" xn,

17 17
10 _ 10 o3

256X Py 25.6x5x10°

1 4o - 1000

128 128
7.8125 x 10" cm3

x10" cm™
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x 100=0.8%

23. (a)
o
- —=99
B 1-a
I, = Blg+(1+B) g0
= 2.495mA
By neglecting leakage current,
I, = Blg=2475mA
) . 2.495-2.475
Percentage error in the collector current calculation = ——F————
2.495
24. (b)
W = K|V, +Vg,; Kisconstant
W, Vi + Vo
w, Vi + Vi
W,  Jog+72_+8_,
2um ~ Jog+12 2
W, = 4um
25. (d)
N P,
Recombinationrate (R) = —
T
p
1020 5\ 3
P = Po+8P, = 10—15+(4><10 )em™ =5x 10° cm®
5
po 2T 50t om? g
Tp 10
26. (b)
PD(max 260x 1073
IZ(max) = Vs ! = 52 =50mA
By KVL, Vs = Rsminlzmay* Vz
Vs -V
RS(min) = Ji
Z(mex)
15-5.2
Fsin = Box10 0%
27. (a)
As per mass-action law, np = rf
p+Ny=n+N,
p=n+N, (as N, =0)
n(n+N,) = rf
I72+NA-I’7 = I’IIZ
I’72+/\/A-n—ni2 = O
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—Ny4 iJNf\ +4ni2
2

n =
n = %(—NA+ Nf\+4nl.2)
o = %(NA+./N§+4ni2)
28. (c)
J= —en, P _ _op 9 fqge(q_x
P dx P dx L
_e10°-D,  1.6x107°x10"° x10
- L 10x107
J = 16 Alcm?
29. (b)
X, = O.2(xp+xn)
08x, = 02x,
o1
X, o4
Naxp = Nyx,
X
£ _ %=1_0_25
Xn 4
30. (d)
I = KN(VGS—VW)Z(HLVDS) ... as transistor is in saturation
Vs = Vs
SO, ]D = KN(VDS_VW)2(1+}\'VDS)
Let, Vog; =5V, Ve, =3V, Ipy =2mAand /,, = 1mA.
Given that, Viy = 0.5V
S I (Vs —0.5)(1+ AVpgy)
o, Inp = (Vpso —0.5)(1+ A Vpsy)
4501+50)
25(1+30)
18+9A = 2
31 = 020
= 220 0067V
3
EEEE
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