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DEPARTMENT OF ECI

UNIT-V&VI
Construction: - 3mm
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Silicon diod 0.3mm

NPN
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* i Potential barrier at the

junctions of uabed transistor.

Biasing. & e Re G
Vee ; Space
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c
= &
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Currents in a Transistor. e‘kb"""
le=lc+1g and E=Ig &'lf-l'

lceo S Collectdr current when base is open circuit
(Reverse saturation current of B — C junctiof)
lceo= (B+1) I = Collector current when Emitter is open circdite

(very less current due to junction barrigr8)
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leo = Emitter base reverse (biased) saturation cuwlen collector is
open circuited.

COMMON BASE CONFIGURATION: -

Current gain{) = Collector current

/ emitter current Ul

E

0 Varies from 0.9 to 0.95.

nput oueput

D O

COMMON EMITTER CONFIGURATION:

e @ ro*"“ Current gain

Collector Current [l
()= =

1\ Base Current _DIB
OLLEPut S varies from 10 to 200 or 80.
2\
(nput \L
COMMON COLLECTOR CONFIGURATION: -
o———-—0
o —0 Used impedance
matching
(D) =
\ fP Gl y = CC Current gair
P _ DI,
= O . Al
Input Output
[l PR
Similarly we can get  ii)3= Iy i) 1. =Blg +10

IV) lceo = (143) lceo
RELATION BETWEEN a,B& Y
a) We knowA Ig = Alc + Alg, ButAlc =d Ig.
U Ale =a&Alg+1g
Alg-alg = Alg orAlg = A'E(l-a)
- . Al A
Dividing both sides byl _,—& =—F&

|
=—E@1-a)
Al. Al

1 1
e =1"g leo * g +h
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1 1 a
Or —=—(1-a)or f=——
B a( ) d 1-a
AIE:AIC+AIB OR%:[Hl
Al  Alg  Alg Al
Or %xN_Czﬂ+10R%x%=lg+l
Al Alg Ol Ulg
Or 2 pB=1+pora= A
1+
y= % Substituting\lg = Alg - Alc.
Al
Al -
y=——— bydiving N & 0 on R.H.S, b Ig.
Al —Al,
Al /Al _ 1

VIN_ Bl -al il 1-a

Putting the value a =3/ + 1.

1
y=—r—
1—§2+1
1 g+l

(or)y= FHi-F - 1 =[+1

B+1

(or)y:i:ﬁ+1

1-a

INPUT & OUTPUT CHARACTERISTICS OF CB CONFIGURATION.

=

Fig. 4.7 Circuit to Determine CB Static Characteristics
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d(MA)
A
|E(mA) A Veg = IV le
4 V=0 SmMA
3 4mA
2 3mA
1 2mA
1mA
> OmA
0.5 0.6 Vs (VoHz) 1 2 3 4 5 ol
Input characteristics. O/P Characteristics.
CE CONFIGURATION
I(uA
B(uf) I (mA)Saturation region
=7 Vee=0 V>0V
150 | 15 - 0"
40 pA
10 - AJ )
100 + _El_‘_______,-—-—-' Active region
5 - 20 LlA
Cut-off region
50 T // 0 “A
i 0 1 2 3 ,_I'_ f_i) é sl VCE(V)

e w4 ga 0?8 ~VelV)  Fig. 4.12 CE Output Characteristics

Fig. 4.11 CE Input Characteristics

C.C.CONFIGURATION: le(mp)
fa(lLA)
8
-10 S . 5 S S TR
. j‘ ______ 4 B T ls=100 pA
80 - . —_— S
Viee = 4v /1,_\ /s =80 pA
2 r—‘—ﬁm -
S0 - T 3 s = 60 pA
40 + 2v 5 = s

1
Ve (V) o 1 2 8 4 3 ié_ﬁ__} VeelV)

ig. 4. 14 CC - . S
Inpsut Characteristics Fig. 4.15 ¢¢ Output Characteriss
] L acterisiics
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EARLY EFFECT OR BASE WIDTH MODULATION.
(IN CB CONFIGURATION)

As Vcc made to increase the reverse bias, the spaceechadih between
collector and base tends to increase. This resultecrease of effective width of the
base. This dependence of base width on collecttegeis known as ‘Early Effect’. This
decrease of effective base width has three consegse

(1) There is less chance of recombination in base megnal Ic increases causing
o to increase with increase ity

(i) The charge gradient is increased with in the bask aurrent of minority
carries injected across emitter junction increases.

(i)  For extremely large Vcs, the effective base widdtdmes zero causing
voltage breaks down in the transistor. This phemanas called the “Punch

through”.
TDrain
D +
JFET CONSTRUCTION: G
D @ —> Gate
a) N Channel JFET |
b) P Channel JFET D S '
@ G l Source
S
| s
D
BIASING OF JFET +
A gN
S

DRAIN CHARACTERISTICS: -
OHMIC REGION:- Drain current increases With drain voltage

obmic ’(e‘%'\d)ﬂ:)n asle. oo
D Tpimonput =0 o eee T
:
\
L Vpo
N p - VelEL -
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PINCH OFF VOLTAGE(V p):
Vps for which maximumdrain current is there.
Further increase inpd4 will not increasey.

PINCH OFF REGION: -
Where drain current is saturated.

BREAK DOWN VOLTAGE: -

Vps where JFET breaks down

Vgs cut off — Whered becomes zero, irrespective of/
Vp = [Vgscut offd]

CHARACTERISTICS OF JFET
MUTUAL CONDUCTANCE OR TRANS CONDUCTANCE OF FET (g m)

Al
=—2_ when \bc kept constant.

GS
It is the ratio of small change in the drain eutrto the corresponding small
change in gate voltage when drain voltage is kepstant.
JAYVA

Al

m

b) Drain resistance vy) = , Vs kept constant

C) Amplification factor = AVoc

, Ip kept constant.
GS
Q.1) In common base connectigtd 1mA, k. = 0.95 mA calculate value of.
(JNTU — 2000)
lg=Ilg—Ilc=1-0.95=0.05mA.
Q2) In a CB configuration current amplification facis 0.90 and emitter current is
1mA. Determine base current.
a=0.9, E=1mA

0(=:—°; lc=a.lg=0.9%x1=0.9mA
E

lg=lge—Ic =1-0.9=0.1mA.

Q3) ABJT hasd = 10pA, a =.99 anddgo = 1 HA what is collector current.
Solution:
lc Blg+ (14B) | ceo

99x 10 + (1 +99)1
=990 + 100 = 1090A = 1.09 mA.

Ic
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Q4) A transistor operating in CB configuration has 2.98mA, k = 3.0mA and
lco = 0.01mA. What current will flow in collector cui of that transistor when
connected in €configuration and base current ig420 (May,2006)

Given :

CB = lc = 2.98mA, £=3.0mA Oa=2%=0.99
lco = 0.01mA.

CE = Ik = 30pA lc=7? L=Bls

p=9 - 0.99 .99 _
1-a 1-0.99 0.01

Blg+ (B +1)Ico.

99 x 30 x 10 + (100)0.01 x 18

2.97 x 10 + 1 x 10* = 3.97mA

Q5) Given an NPN transistor for whian = 0.98, Ico = RA lgo = 1.64A. Ace
configuration is used andc¥ = 122 and B = 4.0K. What is the min. base current
required in order that transistor enter in to s#tan region.

EUR
Givena = 0.98, ko = lcg = 1A, ‘e
leo = Iceo= 1.61A. it
Vee 12 VG = Vee = 12V, = A
R.=4.0K k= ? (In saturation) 0w Veg

Solution:-
Where Transistor is in saturatiorgg/= 0.2 (Assumed)

0 VrL=12-0.2 = 11.8 Volts.
| =R =—"""-=2095x10°= 2.95A

We know
lc =B Iz + (B+1) lceo
N a _ 098 _ .98 _
1-a 1-0.98 0.02
2.95x 10-3 =49 IB + (49+1) 2 x 10-6
295QUA = 491z +10QUA
49z = (2950 — 10Q)A = 2850uA

Is = 2850=58.16vA
Q 6) When a reverse gate voltage is 12V, gate ourie 1mA. Determine the
resistance between gate & source. Ve (JNTU 2000)
Vo 12 10

| 1x10° D"—D___
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Q 7) When reverse Gate voltage changes from 43094g, the drain current changes
from 1.3 to 1.6 mA. Find the Trans conductance.

Solution:
Given AVgs =4.0-3.9 =0.1V
Alp =16-1.3 =0.3mA
3
Om="? Oy = Ao 2034107 _ 3510%mho
AV 0.1

Q 8) A FET has a drain current of 4mA. s = 8mA and \&soff = -6V. Find values
of Vesand \b. (Nov. 2001)
In Given ps =4 mA

I pds = 8mA
Uj oo o¥ir = - 6V.
Vome :

Vozoff @ vp

Solution: -

() Vp =[Vgsoffd = 6VO=6V.
2

. V

(i) Ios = lpse (1_ \ZS]

2
4x10° = 8x 103( }V—gsj

2
1: 1—& Ori:l—&
2 6 V2 6

(0r)0.707= == ;
or (or)¥==1-0.707= 0.293
Vs =6%0.293= 1.7580lts

SATURATION DRAIN CURRENT (I psg)

IDEmj 2
15 |DS:|DS{1_£} gm—2 lososs
v, v,

Go IS gnwhen \gs=0

2 DSS VGS
= andg, = 1
gITD VP gm gI'TD [ V

P

wWww.jntuworld.com



WWW.j ntuwor ld.com

WWW.jWj 0bs.net

DEPARTMENT OF ECI

COMPARISON OF BJT AND FET

1)

2)
3)
4)
5)
6)

7)
8)
9)

FET is uni polar device — current Is due to majority (Where as BJT is
Bipolar) charge carries only.

FET is less noisy as there are no junctions(in aotidn channel) FET
FET Input impedance is very high (10@n(due to reverse bias)
FET is voltage controlled device, BJT is currenttcolled device
FETs are easy to fabricate

FET performance does not change much with temperattET has —Ve
temp. Coefficient, BJT has +Ve temp. coefficient.

FET has higher switching speeds
FET is useful for small signal operation only
BJT is cheaper than FET.

MOS FET (Metal Oxide Semiconductor Field Effect Transistor)

Constraction

Syrnbol PCh MOS FET
S0 5 5] Hch MosS FET - o
Al i C
Siﬁz—g';?
I R 1T s B o
P Tupe Substrack
-:E-E, 5 s

N regions are highly doped
P regions are lightly doped.
Both N regions (D & S) are repeated by 1 mil. {1fich) or So.

A thin insulating layer is over the surface. THSSI @ ( a metal oxide) layer that
curves entire channel region given and a gate dalnfaP) is formed over the Si,0

layer.
Biasing: -

D Gate is kept positive w.r.t source. And
attracts electrons (or induces negative
Charge in the channel opposite to

—— gate) This region acts like a capacitor
with SiQ layer acts as insulator between
two plates of the capacitor.

Due to this induced negative region a temporaxlyChannel is created from
Drain to source or N channel is enhanced. Therefbris called as Enhancement

MOSFET.

Gate leakage current is in the order of48mps. Hence input impedance is very
(10*° to 1d° ohms).

wWww.jntuworld.com
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Depletion Mode.

%ﬂ;\m N

N channel exists.
Gate is kept negative wrt source.

Yo j
Volt Ampere characteristics of MOSFET (or) Output characteristics of MOS FET
T8 4 o
el g \j - }é\ {
") Giz 22— éﬁmﬂ'@l'viui?—-
) T2V Vu»a\-j,-'\.tt:{/‘
b g SO G VES
/ g 0¥
i -
L{; ,« - fz;ﬂ
A NV SV
5 f //"// iV (rx)e{;%é,‘r? A
N el
AT 5 M
. ! :,'}w"'”"“%' T . T .
0 ¢ oo w95

Precautions of Handling MOS FET

- MOS FET may be damaged due to high voltage orcsthnge. Thin Sidlayer get
damaged which is between Gate and Channel.

- Static voltage up to 300V may develop across a iinae uses high resistance soled

shoes.

- MOS FET are protected by shorting ring that is egppround all the four terminals.
- Technician handling the MOS FET are required to siserting strap to discharge

static charge.

Q)

Explain the working principle of UJT with its &facteristics

(May 06, 07).

Unit Junction Transistor Symbol Equivalent Circuit

Bo.

B

B 4
E 945)_ __’_E_-’_,';]\
e |

B -

WWW.jWj 0bs.net

It has only one PN junction. Therefore ic&led as Unit Junction Transistor.
- Arrow indicates direction of convectional circuit

- Inter Base resistance €§)

= Rg1 + Reo.

10
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Re,

1+ 2
- Voltage drop acros&;, = 77V, which reverse biases PN junction.

- Intrinsic stand off ratioy = and ranges from 0.56 to .75.

YE 4 Megative Resistance
H Feqgion
VP Peaki Point
: I Saturation
: !-\. el
Cut aff E alley Point
Feglon 1T T T .
Leakage._ '+ Ip I, IE
—urrent

Working Principle
- UJT remains cut off till emitter voltage is greatiean, Vg,
- When k& > 7 Vgg, large number of holes are injected into the Nareg

- These holes are repelled by terminal(Being +Ve biased) and collected by
Bi.

- Accumulation of holes in E toBegion reduced the resistance in this section
leading to increase in current |

- UJT has a stable firing voltage-¥ 17 Vgg + V4 = voltage acrossd? + V.
- (Re1) / (Re1 + Re2) . Ves.

11
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UJT RELAXATION OSCILLATOR.

—3— e

Ve Saw tooth wave

VvV

- UJT is used to generate
saw tooth waveform BY
- R; and R are external
resistors(not B & Rgy)
- By changing €and R
we can change the frequency VB
of oscillation.

-t A
- Vi =V | 1-e"

t
- Vo =1Vgg =V {1— eRECEJ VB,

e

v

v

_t
orn =(1—eRECE] , taking log e both sides t ==Beloge(1/1-n)

ort=2.303 RCg log10 (1/1-n)

12
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- Frequency of Oscillatiorf = 1. 1 1
2.3R.C. log, —
R:C; log, 1-n
Q1) Asilicon UJT has an inter base resistanggR10k2 and Ry, = 6kQ with
le = 0. If Vgg = 20V and ¢ < Vp find UJT current (c) and / (Dec.2003)
Y k.
)
& fe
Rsg = 10KQ; T current (c) Vep - 20 =2mA
Ry 10K
Vp=Vge1+ Vg=6K X 2mA + 0.7V = 12.7Volts
Q2) Ifn=0.8and Vs =15V and \§= 0.7V, find the value of ¥ (June 2005)
Solution:
Vp=1 Vg +Vyg=0.8x15+ 0.7 = 12.7 Volts
Q3) A UJT has a firing potential of 20V. It is gwtted across the capacitor of a

series RC circuit with R = 100K and C = 1000 Pfiga by a source 40V DC.

Calculate the time period of saw tooth wave formegated.

Solution: -

Or

-t
Vc= VBB(l—e RC)
Ve =20V, Vgg = 40V, R = 100K, C = 1000Pf.

-t
20= 4 1@ L= et
2 10

%:1— Sk or et=1-12=72

-10't log = loge 1 2r - 16t =- 0.69

_0.693_ .69% 10
10" 1¢

t

Hsec= 69.3 se(

13
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SILICON CONTROLLED RECTIFIER:

Construction Symbol
1) litis a four layer three (f Anode (A) A
Terminal device | O
P1
2) Leakage current in silicon is
very small compared Germanium N{L ; ;
O 2 G
N2 CO
<|) Cathode
Forward current
Iz>o0
‘(H e ,!=
/ a<o0

With large

Reverse Vi Vo

Forward voltage
voltage

Avalanche
weakdown

Reverse current

Fig. 4.35 Characteristics of SCR

-

a)cut off region
b)negative Resistance region

L
=

Biasing of SCR.

CHARACTERISTICS OF SCR.

3) SCR acts as a switch when it is forward biased.

4) When gate is open i.eg ¥ 0, and anode voltage is applied junctions-®,; and
P, — N, are forward biased where;N P is reverse biased. Only small reverse
current flows.

5) If we increase anode voltage further, at onegestanode current increases
suddenly and voltage across the SCR falls to hgldaitage VH.

6) Once SCR fires (conducts), it will remain in dangtion till the current through
the device is reduced less than IH, adding cutsgnmeducing applied voltage (to
less than holding voltage) close to zero.

14
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7) The firing angle can be varied by varying theteGaoltage. With very large

positive (gate current break over may occur at \@myvoltage and SCR works as
if it is a normal PN diode.

TWO TRANSISTOR VERSION OF SCR.

Fig. 436 Two Transistor Version of SCR

-T1is PNP and 7is NPN.

b1 =1la—le1=1Ia-011a = Ia(1 -01) - (1)
lb1 = leo @and k2 = 0ol - (2)
lb1 = 1a(1 - 01) = a2lk - (3)
We know k = Ia + 1g. (s = lc1 + lp) - (4)

Putting the value oflfrom eqn. (4) in eqgn. (3)

Ia(1 -ag) - oz(la+ 1)

IA(l -G]_) = G2(|A + |g)

Ia(1-ai-02) =0,1g.0r 1, = .lq (5)
TETREEE (e
Equation 5 indicates thatdfl +a2) =1, h =

- SCR is also called as Thirster
- Latching current (I) the min. current required to fire the device
- Holding current () — min. current to keep the SCR conductivity

- Voltage safety factow, = PV
" J2RMS of operating voltage.

Value of Vis 2 to 2.7.

15
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SCR Half wave Rectifier.

AC
Input

(@)

— ] 7] ‘4——;- 4 &
(b
Fig. 4.37 SCR Half Wave Rectifier

wt

SCR does not conduct during negative half cycle (fiormal PN diode)
- Firing angled depends on gate voltage
- Conduction angle is(- 6)

Average DC output

V., :ij' V. sinwt dwt
21T

1 n
S ZT[_Vm coswt]|’

= i[—Vm cosr— cod)
2

1
=—|-V,(-1-co¥f

= Vn (1+ cos)
2

1/2
RMS VOLTAGE:  Vrusis given byVe,s = \%m[i(n— @ +sin 20)}
T

16
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SCR FULL WAVE RECTIFIER

|
‘ .y ToOEr | e oo
%_ circuit Al ?
r§ "T H’-% v,
l/-l 3
SCR 2 = X

Y

wt

Fig. 4.38 SCR Full Wave Rectifier

Ve = V—m(1+ cosd)

T

WWW.jWj 0bs.net

Q) An SCR FWR is connected to 250V. 50 Hz mainsujoply ac voltage to resistive

load of 10Q for firing angle of 90. Find DC output voltage and load current.
(May, 2000)

Solution: -
Given

VRMS = 230V, R = 1(12, 0=90C
VDC =7 I_ =7

17
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Or max = VrRms V2 = 2506/2 = 353.6 volts

35—3'6(1+ cos90 = 112¥olts
T

Q 2) A ssinusoidal voltage V = 200 sin 314 t is agglto an SCR whose forward break
down voltage is 150V. Determine the time duringahh$CR remain off.

A

(Dec. 2001)
Solution: - Vo
Given V; =150V, V\p=200V e

W=314 0=? t=? vm|__
V1
V, _150_3 .

V,=V,siné or sinf=—*t="—"r=— ol — i
V, 200 4

@=sin"3/4= 48.8 t

T=1/ f=? w=2=314 or f=314/8= 50Hz.

T=1/50 = 0.02sec = 20 m. sec.

t=TxZ =20x488 = 2.7m se

Q 3) A half wave rectifier employing SCR is adjuste have a gate current of 1mA
and its forward breakdown voltage is 150V. If ausimidal voltage of 400V peak is
applied, determine.

)] Firing angle (i)  Average output voltage

iii) Average current for a load resistance ofQ00

iv) Power output. (Nov. 2002)
Given

V1:150V, Vm=4OOV,6=?VDC=? bC:? FE)C:? F{=20(D
Solution: -

V1= Vy,Sind, or Sind =V, / Vi, = 150/400 = 3/8 = 0.375.
0 = Sin' 0.375 = 22.

vV 400 400
V. =—"(1+cosf)=— (I+ cos22 ¥F— (1.92 122dlts
e =2 (14 cosB) = 20 F 220 @923
loe —Vﬁ=&26—0 613Amps

R 200

P =Vool oo =122.6¢ 0.613 75.0atts

18
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Color Construction Typical FWD Voltage (V)
Amber Alln Ga P 2.1

Blue GaN 5.0

Green GaP 2.2

Orange GaAsP 2.0

Red GaAsP 1.8

White Ga N 4.1

Yellow Alln Ga P 2.1

Reverse break down voltage of LED is very lesste- 8 volts
LEDs are used for displays, including seven-segrdepiay.

PHOTO DIODES:

Biasing

O— P N

N

A K | |

Photo diode is always reverse biased

Symbol

When light falls on reverse biased junction, elatsrare liberated and an EMF is
available at the terminals, which leads to curterdugh external load.

W = hf Joules

1 Lumen = 1.496 x 1t watts

Current will be zero only for a
positive voltage V.
Currenta luminous flux

application — signal detector,

DAl W (Yalts)
Darle Current 200
__tooofe MWy
z000 fo G600
3000 fc &00
4000 fc
5000 fo 1uh

alarm systems.

fo - foot candles

COMPARISON OF CB, CE, CC CONFIGURATIONS:

Q) Summarize salient features of characteristic8®&f operating in CE, CB, CC

configurations. (August 07)
(Auth: EDC by Salivahanam : P -112)
S. No.| Property CB CE CC
1 Input Resistance Low (=100Q) | Moderate€750Q) | High (=750kQ)
2 Output resistance High (=450Kk) Moderate45k) | Low E75Q)
3 Current gain 1 High High
4 Voltage gain =150 =500 <1

19
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5 Phase shift betweerD or 360 18C 0 or 360
input and outpug
voltages
6 Applications High frequencyAF circuits Impedance
circuits matching.

Q 1b) Calculate the values @f Bq4c andagcfor a transistor with Ic = 187, 15=200mA,
lceo = BUA. Also determine the new level of Ic which willstdt in reducingd =

100mA. (August 07)
Solution: -
Given Ic=13uA find Ic, when g =100 mA
s = 200mA PART — |
lceo = GUA le="? Bdc= ?0gc = ?
PART — |
When k= 200mA | cannot be 1BA.
as lc =B X. Ig.
Assume Ic = 13 Amperes
ThenBg. = :—C =13/200 x 16= 65
B
le =lc+ Ig or le = 13+0.2 Amperes.= 13.2 Amperes
1 1
We can also use the formulég=—1I_,,+——IB,
a@ 1"0’ CBO 1_0'
Which will also resultd=13.2 Amperes.
I
a, =-% - 13 4 0.985
le 132
PART — I
lc = Byc. Is = 65 x 200 x 18 = 6.5 Amperes
5.a) A transistor operating in CB configuratiors hg= 2.98 mA in
le- =3.00mA and Ico = 0.01mA. What current will flowthe collector
circuit of the transistor when connected in CEfguration with base
current of 3pA (May 2006)
Solution: To find
Given | =2.98 mA If f=30pA, =7
le=3 mA
leo = 0.01 mMA
I
lo=B g + (3+1) ICO andp =—2— g =-¢
l1-a le
— 298 — — a — _0.99 —
a= —0—099 ﬁ—ﬁ—m—gg

lc— 99 x 30 x 18 + (99+1) x 0.01 x 16 = 397QA = 3.97 mA.
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5(b) The reverse saturation current in a transigto8uA. If the transistor
common base current gain is 0.979, calculate tieator and emitter

current for 4QA base current.

(May 2006)
Solution: To find
Given ko= lcro = &JA lc & lg for Ig = 4q.lA
a=0.979

1 1 1 1
| == | 4T - = 47.67
ET1d 14 ® 1-g 1- 0.979 ‘
| =47.62x & 10° + 47.68 48 0= 2285 T0= 228A
Ic = Ig — I = 2285 — 40 = 224FA.

Q 6b) Given an NPN transistor for which = 0.98, to = 2UA and ko = 1.1A. A
common emitter connection is used angt¥ 12V and R = 4.0K. what is the
minimum base current required in order that traasisnter into saturation region.

(Nov. 05)
Solution:
Given d =0.98 To Find
IEO = 1a.lA
Vcc =12V
R =4.0 K.
When the transistor is in saturation lc.sadand \cg of ideal transistor =0
volts.
V
Icsal _CC — 1_2 e 3
R~ 4000
2 :I—Cand,B: a _ 0.98 _
B 1-a 1-0.98
3x10°

= =0.061MA  Or  6JA.

Q 9b) The current gain of a transistor in CE cir¢si49. Calculate CE gain and find
base current where the emitter current in 3mA.

Solution

Given =49 To find a=7?
Ig for Ie = 3mA.
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= B = 49 =0.98
1+4 1+ 49
I 3x10°
e = (B+1) | | =—E =722 —gouA
e=(B+1) s or ST g 1+ 49 60u

Q 1b) In the circuit shown if Ic = 2mA and:y¥= 3V. Calculate Rand R.
May 07, Aug. 06, 07)

Solution: -

p=100
Vae Cao-(-):.uo'é v

T
ok T e, DO U
-

3
O IB :I_C:&:ZOO A
B 100
lg = Ic+lg = 2MA+2QA
= 202QA 1B
Ve = le.R; = 2020 x 16 x 500
Ve =1.01 volts

Ve=Ve+Vge=1.01 + 0.6 =1.61 volts
Vg =Vgr2=1.61 volts

|=Ys = 1'613 =0.16 A~ 16 LA
R, 10x10

VRr1=Vcee— Vr2=15-1.61 = 13.39 volts
R = Ve _  13.39 - 13.39 _ 2920

| +1, (161+20 10° 18%x 10
R; = 7397 IQ
Vrs = Ve — Vee— Ve = 15 — 3 — 1.01 = 10.99 volts
R =R 10'993 =5.4%Q

Il 2x10
R, =5.4%Q.
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Q 3) For the JFET shown in the circuit with thetagke divider bias as shown below,

calculate \, Vs, Vp and \bs if VGS = - 2V (Sep. 2006)
Solution:
V, g
=Yoo R _ 15x 4K 155 05 12K Id
R+R, (12+ 4)k 4

Rds 50Q

Since gate current is negligible voltage drop S
AcrossRG =0 4K R R; 2 1K
Ves= Vi — Ibrs 2
-2V =3.75 _Ii)RS
lgrs=3.75 + 2 =575V = Vs.

Id =5.75/1R = 5.75mA A
Voltage drop across RL 54,

=5.75x10-3x500 =2.875V cR v Ip

Vps = Vop — IprL — Iprs fm—"
=15-2.875-5.75 =6.375 volts Vds Vvd
Vp=Vpp —Ipr. =15 -2.875=12.125V 3.75 cV 1K ?il

COMPARISON OF MOS FET WITH JFET

1) In JFET, the transverse electric field across theense biased P N junction
controls the conductivity of he channel. In FET rigeerse electric field is
induced across the insulating layer.

2) Input impedance of MOS FET is much higher*f1® 10° Q) compared to
that of JFET (18D) because gate is insulated from channel.

3) The output characteristics of JFET are flatter ttreat of MOS FET because
drain resistance of JFET is much higher than MOS$.FE

4) JFET is operated in depletion mode only where asSMET can be operated
in depletion and enhancement mode.

5) MOSEFET are easier to fabricate than JFET

6) MOSFETSs are easily get damaged due to static change

7) In MOSFET source and drain can be interchanged

8) CMOSFETSs discipates very low power

9) MOS FETs are widely used in VLSI.
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