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o pived hias, vec=av, R¢c = 3k ) RI3=1M_0 ,R=200) VBE~0?‘

50\:; Gtiven Civeork d?aqmm
VCe=qy |
: R =M l
Rc = 3k
: VBE = 0sFV '
B =200 l

VCC-—?ggg—\/Bgzo
Vec -vee = fppp
'8 = YCC—VBE— — q- 0.

-—

R — = &, -6
R X106 32 X lo APNp

B = SGBMAMP
'€ =PIB = 200X (8:3%1076) =1-6x 163 Amp

"R = |s¢ xno"‘BAmPS

VeC ~ic Re —veE = 0

Ve VCC*-fC Rc

“Q‘(IGXlOB)(BXlD_D,)
VeE = Yooy - S=)4B
= | 4+200 =201}




5. Detenming the RE vawe of o Siticon BranSiStoy with s ﬁ;S

[ 0 i
oo 1§ tv bhe used in Sely biar Gvewit such that & point
coyvyes

PONAIS to Ve f5 19v, Te is 2ma, vee s 2uv and R IS

Sk .o
: &
Sol: Giiven J_T
“" o
VCE =tay T R
Te = 5 N
J mA R»B;r& \) -+
€ = 2yy e + [N VLT
f“»«»-fi?l
P = 100 = -
.- 1
-13 —Ii_ = 0-02XMA _

3
Te = Tp+ 1, = 0702 + 2
WK T

= 2 02LMA

VEEQ = vee - I Re-Tere

Re = vcec “ICRC-VC(_:Q

Le
RE = 24y_ 2X 1B ysx 13— )2
\—\
2 .02 x)9"3
; = 24Y-to— |2

2.002_3(‘0'3
el

"

Q.02 X 1o~ >

= 990-09 .

—

= 0°9Qu.n



G-

Sol:.

Determine the QuelSent vatoes op o8 Shown in 50“.0007/19;

Civeott diogram oassume thot B=(oo and VBE 1S 0oy,
5 VEL = 10V

< Re=0Yka

F’B = 2.0k & ‘/
R B =log
{4 = > '\

e P b o o i A

By applying kvt

VBB = Tg rg + VRE + I RE

IB: VBB'\/BE
RB+(1+B) re |
- 5-0.% D

—

VBB =SV)RB =20Kk=%,,Rc=0-Yks jos
, 20x103 1 (0] (b00) 59600

P=100,RE =0 6t ) VRE =03 V
= S3<34UA

Tc=BIp = 100 (S3.3y )uo"G) =
Te =

$:33ymA
Lt Ig = s.3 3Yyy10~3
VCE = N¢ce -

+ $3.34 vio ¢ = 5.383 Y4
TeRc-TeRre = 10- 5.334 y(0-3XY400 ~
S-38F 3y X0"d2X 600
e BT B

the Rpoint.is ab Vee g= d-03Uv ond Tegosissqma.




+ Catwlate Ri ond Ry 0% Shown n the pollowing dvewoit)

2

b Tc (S 2m A and vee fs 3v.
eVee s[5y
X

‘ ]
| T+rg |
-~ - =k
e <
| g
[ Tg v
AT P00 VBN = oy
By 2
2 % o) v
2 "} &
' <Py Soy
el Vo
) i - This Problems Discussed in the Notes
o012 Civen
J [
Vec=Isy
B =100
VBE (oNn) = 06V
QLI = S00 O
Ro = ok
Ic=2mA
VCE = 3v
‘ TIp (s neglabl€
Ri= vce-vpe ossomptio Ig=Tc
I
= IS-o0'6 - ty+ Yy _ 9200
QX 19”2 2%10" 2
RS = \'/CE: — 3V = 2 = ISOO

Tc 2MA axto3



Kiran
Typewritten text
Vv

Kiran
Typewritten text
v

Kiran
Typewritten text
V


; 3

Caleutate the collectpy Govent and collectoy 0 emi

VOL+09 e

g une.

{5 e3
54 E..‘;
i

b o ﬁ;“’ ‘\i.f ’

wine A5

¢

oo (OUectoy

Cotlectoy to emitn voH“Otge

WA

boY the given civwit a8 Shown in FOUO W ing

R e s e

b
= Re v Lk

-

VCC = v

Re = 2k

P =so

Rg = ook

,‘__B"’b

= V(Cc — VbE

Rp
= a-0.3 _ §°3
300X 10

300x103

= SOX 0:,02FF X073 =

= = vee-Texpe

= 0.023F MA

|]e38S xno’s
1+ 38SMA

= - (1:38%10"3) (I Xx03)

1L

FeblSv

cwovient = [.28SMA

= Fe0ISV




Q. Detesimine cuvyent gain , inpLE impedence ond vottage
Jain of e transistov omplipiert s chanacterisied by
hieis 2k, hye is 2% Preis S0 and hoe §s 2x10°° Alv

b toad wesistance {3 Ukaand the Sovyce stesistance 1S
2000

SOl: Gtiven hie = 2pn

hye = 5 yvi0-4

hfe = SO
hoe = >oyio-€ AlV
R = qrn
Rs = 200 <L,
COYYRNE goutn (A{)= — hfe - =S80
| IthoeRL 14 (hoxio6) (uxtod)
= ~S80 = -Y4e-29
- Topot impeden ce (%) hz’-hvhmlzz,og
i l[+thor

= 23102 — (2%(0"Y ) (S0 ) (yxto3)

| + cloxm"é) (yx103)
= 23103 - 37.03

-—

= 196293
Veottage gatn (AV) = _hepg

Ri'+R; an

| Oh=hohi —brbf = Camyi076) (2 2163) —¢2xt0”1) ¢so)

| = 0.03

AV = -(50) (yx (03) _ 200000

(2x03) 4+ (yy103) (0:03) 21120

= qy-33




0. Dyaw the pc (vad tine and (o cate  tne op erceti ng poink

oy fixed b;agf’ng trangsistoy vatu €l Rp -gavksn Re=y-Fka

- Ncee=tsy  and B=t20
|
Sol:  (fven RB = 220K .a
Re = e 3k l f
Vce = (Sv |
B =120

T ——

, -6
(4-3 5 = IFeyyxwo
§20X10

3

| = Zaoq XlO—
i A ' = 2:.09mMA
| ItQ = 2.09mA

™ !
3

Rc -V¢cE = 0O \(qun“b‘ws'w}i

VCE = Vvce —1cRe : . |
= 1S~ (2:09%1073) (YeF¥(03) \

LG

= 1S = QY G \;c? |
VCEQ = S-6V » BelHP w ({10
v sl o 501 el

i o s e g

3]

i e i



UNTT-6

18)

; freule tnput fmpedant, amd
CQ(CLE,(G-{{ “the fnf)(_[lr :mpcd_omu, oy tr\P P

i len with wnbypoiied
(*Jt.llru{' fm.pcdnna of O smatk 33’“&* G”“Pﬁ’f‘“ b‘(f

hie 15 660 amd Rc 1§ 1k and

emIHf:h \'"@/553*‘31 9{- hl;g 1S oo,

Re s 600K

sele- (sdven data >

hfe = 100

hie = 560
Re = 2k
Rg 2 600Ky

Cvaudt diagram:-

0 ‘.{Q
‘v
} [4
b
w2
Ry 10
PBi QB v —

) input fmpecant (Ren)t-
pl"ﬂ - ]’\fe 1 PE} (_H‘P) [;" PE:D]
i = hie

an - 5605



2) dyadl .Tnpul.- Tmpedanu,:a

8]

Tiny Rg “ Rin

_ Rg Rfn
Rp+ Rin
_ [600%10°)(560)

(60003 560

i = 554.5a
3) DUA’PJ‘{T in'\PEd_gn{_ﬂ e
Tout = Re

%D(.LL- 2 QKJL



.:gb) Oetesimine —the E’npub yesistance  cusment gcdn and \/mtage 86!31"-

OF a (¢ trangistor ampli-ﬁ‘en has ~the, —{—ouowi’nﬁf chosa cteriotics

h:ﬁ 1S !OOD, hf‘{ TS 50, }‘I'E’. [ 3,5‘-\“‘0"“[ aond hOﬂ 'S &5110‘6ﬁlv ?{'

-the ooy retlstane 15 R, 18 10K amnd Souwnce Rusfstante Rs §5100.
Sols-

—_—

Calven dato. -
hie = lDDOLL
hie = 50
hye = Q.50
hoe '= 95 x157° Aly

Rs = loon
Civeudt dzagmm o
, hie Ezf ‘?i
,._,.m.-r;,“ -f\-"\/\f\r*—-—“-‘\ T |
t |

L8y bl l
Flmuulas e-
Cuswent %afrt (A - J\fe
: ; l-"‘l’hOEQL

tnput yaslstance (#1) - hi - hhiR

: . ST / | 4+ hoRL

i i e




_ hfefu

e ——

votLtage ah\(ﬁv) = B
aﬁ g hie 4 91,01‘1

l) Cuovient: 8&:1'\ (A7) - ":_h,{g
I+ hoe K

-50
1+(25%19°%) (10 1)

-
a—t

= =Ho N
o!) Tnput{- {’mpedaﬂc,e () = he - )fn—hf R
| + }10 Ru

- loog - (510 (50)x Liox10%)

|+ (25x16°8) Lioxio®)

- 1000 - ﬁi

| +@g0xi0?)
= looo- 1S
189
2 QOO
3) vouoge gain (AV) - he R
Eeﬂépﬂh
ﬁh = l‘!ol’\[ —l‘l’[l\f-
2(25%07%) (1000) - (9.5 %10 1) (50)
- 0.015-0. 0%
= 00115

_1(50) (10%10%)

Ay = el 2
1006 + (mx;ng) (0.0195)

= - HHHH



Ha) Calealate the T ¢y \fg , "B;Vce y Rin 181 e volt'o.(}y, ,;tf\;fdm
blas iyt ob shown tn below.

A iy,

=0 Ver = 1§V

R\ 833k Ik
. \Je.___
\/ﬁ-
Ry € Ik

e m—— . 7
a——

-—

-




J8 n}_t._th')_ |
- R, Ve

e
_ (200 (18)

T

(33 41) X107

21t
us

z Y-8V
[28 - RI pl
4 Ra

. 12x33%10°
e aava o
(12+33) X0

Ra = R.CxJv

v Vee

3]

loop Equation,
VBB - VBE —i-eRE 20

£

Rg

Van - VRE
e = BT
Re

L{'g"'Ov-"l

| (0

-

= H.mAmp
We pmow —Haat

o P
[+
30,
1480

i




(¢ = (0.-98)%(41)

(&
1= H«O{m-f\T_EJ
) we  Kmow "{’r\ﬂ'{f
3 A
VL: poil :e Q =
2 X107 % 11103
H) Vie -

Vee “TeRe -Vig -TeRe 2
Veo - TR - Te Re - Ve
Veg = 19 - (4.01%107%) (Loyg ) = (41 KIG™>) (1%03)
3 18- (Yeg1) -y
Vee = Q.ogyv

7 Q\fn - PQE

- Bo x1Y10°

Ren 2 ok



Ub) Calewlate Fip , tn whh blastng netwdlk and voltoge gatn
of & BIT 1 8-7V'9ﬂ N f-foltow?rua‘ ’f'{’am'ﬁ&\ﬁ- Posaamatens ane b is

1500, hye 1S U0 gnd hee 15 100 and hoe s uxigs

flov

Ry é kg = 10KN
V00 WY i Re= 10K

Cop l | 2
At |
Q@ Ry Vout

g opdv

<_5__0__{3’ deen paka §-

R, = I0oKkn
Rg = Sokév
Re = 1k
Ry = yokn
Re =1okn
hie = 1500
hve = 4xio™
hfe =100

hoe = 'Li}ﬂlo;qs |



Ciy eufd _df’gg ram

Equivaﬁn{‘ Creedh 7 -

Fimulass-
%{,n = “'_'Eb b l'\{e - ]'we h{”e
hoe-l——:‘-b—i:

Volbage fdcﬁn (AY) - ",hff"

hie (fe ”RL?

9 fﬂPUf T(‘n{){dah@
Lin = hie - hre hfe

hoe + 1
T

1500 - H4%07 My 100"

R

i

Y 1[0"”1. __'___
Yox (03
b |500 - L"?LID‘L‘I}QIDO
Y X10™ %y 0.25x107Y

1500 - 400
H.19
[«405kn

1y

3a
>
i}

Ry

V::m £



Q)

3)

Leeedbatk = p ([ R I]Rs

Ry = RiR
Ry +R,
- moﬁxﬁoj_l(){’
(100+-50)K 107
= 33.33k0
Yeedback = 33:233%10°% 1-U0S K107
(33-33 +1.Y05) X (0>
= 1+348kn
VO“TD%{. 8‘9‘;” (Av):
Mo )
= —_100 [ \lomoﬁm%q[oj
(500 ‘*——*“‘Qoﬂy e
. ~.1J§- [ 107{;00;»\[03}
2-533-3

Av = -5323.3



5b) Detenmine ~lhe Inpub Impedance, output fmpedance and ) Bain
+fd) the commen bate clyardl valies ond pasometens e, R -0y,

Ra=5k, Re=8Kk) Re = Ui, Ru=bk, htb = 8¢, hop= 054107 Aly ond hgp=-4.9

r
Solt (selven dalas-

R, = Q0K
Ry = 5K
Re=gK
Re = uk
Ru = 6K
hib = Q5

hob = 0.5 Ao ® Aly

hib= -q.¢

(roadt diograme

\e [
B e T e \AAA f~—— . y i
)
Rs :
\ : \\‘fhvfs
Nin
!
|
}
W -
&
Fotmalas ¢

’mPU-E meQdaﬂfﬂ. L"Lfn) 2 :Z;E ”RE

Oudput Tmpedante (Lout) A ” R.
ob

Voutoge gain -
ofe gain (Ay) . _:ﬂz NS
th




) tepal tmpedante ()= el Re

':l_.l-n i ‘:E'{: ]QE E’; 1 hfb]
1g Re

Tin - 5% uxi0
Q5+ (YR10°)

= 4.8
69.) OU:['PU-JC‘ 1mPEdﬂﬁCﬂ. [,:Loul-): i ”Qc
hob
B
th 0'5110‘6
I = &‘}{.IOE
%OUL' = 3
Q16+ ¢ Ao
= Zqkhn
3) \/oliraﬁi ﬁﬁu'ﬂ (Av) - -;_hﬂa (ReJlR)
hib
Ry
i Q 2 (.E{:lg-—'_
QC ” g QL"“'QL
g% 10°X bx103
. OTI0 FORE
1Y %10
L (gagrw
Av o= T a5

3
:,@,qu)cg.ng'mﬁ )
- 1343




6b) Cﬂmpu[,f'. "”‘10 Q.-Pﬂfﬂlf [TDQ_ and V[}f}ﬂ) ond C‘YOUJ +the 0Oc LDOKCI
Une of N-channet TFET has Rp is QK Tpus 16 10mA amnd
Vp 15 -QV L&Jl"\ﬁﬂ thg 5 -lhv
Solt- Gdvens
Rp = &K
Ipss = 10MA
VP R
Vs 2 -1V

Ciyeudt dioﬂram [

FANenusla -

‘ Vins

= (EO?“D-3) [' _ E‘_’L@]L

(-4

9

= (1ow15°) [1 - 0.315]"
. Uoyig?) [ 0.628]"

= (10%10°3) (0.3906)
= B‘qof‘ﬁilﬂr3
oo i a 'g.qoamﬂ




Vosa

= Voo - TppRa

= 1b — (3.90%1072 x2%10°)
= 1b - (B-QMIJ

VD,jQ = R.2V E

—




Tb) calealae the vatues of Ro and Re Of TEET omplifien Cvadl
Rg, 15 So0k, Vi

Jols-

’:‘5 SRRV \/m 19 H.0V Qnd Ipss TS \Tﬂﬂ, VDD "5|0V

20+ (dven Datar.
Vop = 1oV
Vors = =1V
Vos = HY
Tos = ImMA
R = 500K §v

Now,
Vs = -y
Vor -Vs = -1V
We kaow -hat
Vor = (e Roy

L % S00R 103
O % 500‘{,[03
Vi 20

B". Tfh - DJ

1]

b

Mow V(m PVE) = -V



frem ohms law

VS = TS g
Vo = Tgo R
QS = V.S
ds
o
I %102
| Rs = 1kn

from ['OOP QQ)Jatfdﬂ
Voo - {pRo - Vs - R T =0
Vop - Vps = ibRp + R
Vop ~Vps = igg Rp + (g0 8
Voo~Yos = lgs (Rp+R)

Ry +R = Yoo-Vos

[
QD = VDD-‘-VDS
ds __
_ 10-Y
T — 7 )
DIl (% 10°)

6
] ] 1“{({3 - (l 7\103)

= (6 W09 K102
z 5 102

LRD - 5rof



@b) coleulate voltage aafn AV ond output reslskante Ro Of Hhu

Cermmemn  Soun (e o/mpu’ﬁ’es],d"mfh veslstaml (Rp) 15 9K,
ample featfon fockdl (M) 5 6o ond Yy 18 3k
5 Gaven chia,
pD = b ¥
¥y = 3K
}J.':-g{)

s
e, 2, ‘L 4]




- 0o  dVos
U0 L 970> P
OVes 351_/1’_—40

.t

Ro+ vy

- e
i%+m

A M)
(5 +3)R1p5
. ‘J@

HP

‘J—W = —6-38’[

&) Output fesistanie () o

-

Ro = Rp Yy

GQD'H_TdJ
Rp +7y
- 35 XS XKI0
(35+5) K 10°
> 7S Xx10°
Lo

[}

1

b




Qb) Determine -the Voltaﬁe 8afn of “the Qmplfﬁeﬁ of A TFET, The
transconduckance 15 f8 vottege 2,500 U5 and load veststance

fs 19k, ASume yy and Rp <<Ry

Bl (Gdven data s

Im = &500u8
Ru = 1amn
Formula s
Volige geénAv) = -9 (¥ 1] gp]le,)
_ ~ﬂm & (e RL>7R]

- - (3500 ')(lO"S) (h_mo%)
2 —{&8500) 115 3¢ 13
A, = -30

tmpedance and Vo ltoge
1 \S HH ﬂl IS QM 25"2 TK

Sl Geven Dato 1

RTINS
Rz oM
Rs = 9.5k
Ry Q5kn
m = 250045




Formulas -

fnpu{- tmpedance ?-
Ren = i
Fgu + R

Output Eml:)e dontz-
POUJ: = QS ” -_I_'
% Im

voltege gain (Ay):1 9 (R]|R,)

) Thput impedance

R, R

K+ R
b X106 % 2 %10
(4 4+ %10°

- gt
o

Q{"n = '933MJL

Ry =

=

) budput tmpedanu ¢

Rsut = 95“]3{;

1 RE
b

_g;, * 96004107

= YOO




3
B 2.5 X0 xo,m@
(9.5+0:4) %}54
_ 9.5%0:Y4 X10°
o iindeo RO AT
9.9

Rout = 0.34Kn



	UNIT-1.pdf
	UNIT-2.pdf
	UNIT-3.pdf
	UNIT-4.pdf
	UNIT-5.pdf

