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ECE 301: Electronic Devices and Circuits Time: 3 hours Max. Marks: 100

Instructions to students:
1. Do not write anything other than your roll number on question paper.
2. Assume suitable data wherever required and mention it clearly.
3. Writing appropriate units, nomenclature, and drawing neat sketches/ schematics/ flow chart

wherever, required are an integral part of the answer.

_Q.IA :.O~J~'~~i\T~':!ip~-~~itipl~c~;i~~_9.~~~ti~~;:(wq~;ili~·~-@i~~~kf---·---·---~=~=---'-H:1~' i6-'-~
i. In an intrinsic semiconductor the free electron concentration depends on ! !

a. Effective-mass of electron only. . I 1

r : b. Effective mass of holes only. I

: c. Temperature of the semiconductor. I
: d. Width of the forbidden energy band of the semiconductor. I ~

- -iTi A semiconductor is irradiat~d-~th ii-ght s'uch that carriers are uniformly' ·r. I
' generated throughout its volume. The semiconductor is N-type with !. !
No=1019/ em>. If excess electron concentration in the steady state is .6n=105/ ern>
and Tp=1011sec.(minority carrier life time) the generation rate due to irradiation

. a. Is 1020e-h pairs/ em" /S
b. Is 1024e-h pairs/ cm-/S
c. Is 1010e-h pairs/ cm'' /S

c- ~:... Cannot J?~.ge~~mi~~_c1..~I:-_~give~_datai~_~~,~~ff~~i~.!l~: .
iii I The resistivity of a uniformly doped n-type silicon sample is 0.5 Q,-cm. If the

electron mobility (lln) is 1250cm2/V-sec and the charge of an electron is 1.6x10-19 I i
~Coulomb, the donor impurity concentration (No) in the sample is i [
i a. 2 x 1016/cm3 .! !
i b. 1 x 1016/cm3 I I

I c. 2.5 x 1016/cm3
~ I'

! d. 2 x 1015/cm3 .

i;~!-The-thr-eshold v~l~ge of a:;;-N-cha~nel MOSFET can be in~reased by '-'-1 --~l
a. Increasing the channel dopant concentration i 1. '
b. Reducing the channel dopant concentration
c. Reducing the GATE oxide thickness
.ct._ Reducingthe ch~~~L!_e_l~g~~.: . ._ I

i
V. ; MOSFET can be used as I

I
I

: a. Current controlled capacitor
b. Voltage controlled capacitor . i
c. Current controlled inductor I

--T - ~,-_~<?~!~g~0ll:~~ll~.9-J~<:iuct~~ ....__ -----.-- -- ------ -- ----. --- -. - J
, vi I An N-channel JFET has a pinch-off voltage Vp= -5V, Vos(max) = 20V and I

I 1 gm=:2mA/V. The min 'ON' resistance is achieved in the JFET for I
.•.....--- ...• - •• -. -._.--.- .. - •• ----,,---------.- -, •.--.----- ••--. •__ .• •• ._._ .. •.••.• _ ••__ ._. ..• " __ H""' ._ •••..• ._._._._ L. _....
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a.

I
I

I

I
I I'--------,--"
I I

b.

-1-----1
I
1

b.
c.
d.

-- 1

Q.2 ,i Shortanswer tx:p~q~<:.s!i(~m~_J~_9.~estions@ 2.5 markst_ __ _
~ Explain 'Yhy NMOS i~referred over P~OS by ICLabricati<?_n~ _

____._i~_Explain Short channellength e~fec_t.in~ET? _ .__ _ '.,
iii rExplain Base modulation (or base narrowing) in Bipolar junction transistor?

- iv1Des-cribe-how ~ETc~ b~sed as a ;citage variab~- ~esi~to~CWR1_? - .J

10

~3A I~:~:-~f~~:~~::;~~!~C~~~~~:~~~;~~;~c~~;:~:~:~=.r > --6~-1
1 __ I yg~=:lY~yp_ = -2V, ID?s= ~Om~~Als~}!nd.t~~.~-~_~!~~p.(.:rr~d~~g.?r<;!~_~urre~~_ ,_ ___ 1

Q.3B 'I For the circuit shown below. ' ,:;"'0 v '" '. , ; 05
I Calculate· , ,C, ', ... D £k..A.,~, !

a. gm i

b. ra I,
C. z, I
d. z, I
e. Av

-- --1- - - -.. ------- -. ----- -. -.. - - - -. - -

Q.4A I Explain Hall effect in materials and how the phenomenon of Hall effect can be 05
__ I used to determine whether a semicondu<:.to~ is n=..tYEeo£.P-tx: e? -----L
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lB Define Hall coefficient RH. Obtain an expression for RH in terms of Hall voltage
VH.

Q.5A Draw the low frequency small signal models of FET (common source
configuration) and BJT (common emitter configuration), and compare the two
models.
Dete~mi~e the voltage g;"i~-Av-;:'V~/Vi f~r--the-~~plifi~r circuit sho~n below. Vi .:
is the input voltage between the gate terminal and ground. Neglect all

I capacitances.

Q.5B

I .:\i, l ,
I I I

• 1 I : I ~
; I

Q.6A For the circuit shown in figure (A), calculate the Q point for both transistors. 05
Assume silicon transistors, VBE= 0.7 V.,

05

05

,
. ,

05

I
-- --_. I· --·----l

I

Q.6B

-,----
; Q.7A I Determine IDQand VCSQ,VD,Vs, VDSand VDCfor the network shown below.

,----,.----0 + (6 V

I

,I

I

05

1" 05

--------_._--------------- . ..1 .
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-- - -- - ---_. --- --- -~ -_.- - ---
Q.7B For the circuit in the fig. (A) al = 0.98, a2 = 0.98,Vcc = 24, Rc = 120 Q and IE = - 05

100mA. Calculate the current IC1, lEI, 1£1, IB2, Ie2 and Ic, the voltage VCE and the'
ratios Ic/IB and Ie/IE. Neglect reverse saturation currents

17-".~';:"~ -:-;---:'~"'"T" - .. -- ..•.-~:- ~-~l~t;C. . .R, ~:

let

i

Iii
II . I

: i -f I: ! ~. : -- - :.;. -; .... " . 1

'---1- OR - --1
______ -.J. . -------- .------------- --.-- -------. ------ __ ---------------- --------- ------ ---- ..- ----------. ---- ----- --- ,-- -- I
Q.7B I Explain the effect of internal capacitance on bandwidth in common emitter I 05, J I___ ~_onfiguration. Hint: use Miller's theorem) ___!

I
I

. I ' ,
l__ J Figure A Figure B I_J
: .I OR r--
i ------ ---j------ -------------- - --- ------ ------ ---- -------------- -- - ------ -- - --- -------- ----- --- ---- -- -- ------ --- - --- - ---1- ---
, Q.9B I Draw Hybrid II model for a bipolar junction transistor in common emitter 10
_ J...s:_onfigurationand derive formulae for the parameters involved in the model. - I

Q_8A-: Deri:;e expres~i~ns fo~Zi, Zo and v~ltag~-ga~-for selT--=bia;JFETconfii~ati~n--l
____ ._ •._ .... c .._w.. h._.e._.n...~~_~~~n~yp_~~~_~_c:!:.... . . ._.... .. ..__..._..._ __._ I

Q.9A ~Con~idered the circuit shown in figure (A)~th;- transist;~~h~~~-~ :'-ioo.- -
, Determine input differential resistance Rid, overall voltage gain Vo/Vi and the

i 'I' worst case COlTII110n mode rejection ratio it two collector resistance are accurate
! within ± 1%.
I Q.9BI Calculateth-e-d-c-b-ia-s-(Q-p-o-in-t-)-,v-o-l-ta-g-e-g-ai-n--,-in-p-u-t-im-pedance,outpu t
! i . , impedance and the resulting output voltage for the cascade amplifier shown in
. I figure (B). calculate the load voltage if a 10 KQ load is connectedacross the':

i output.
I CH:·····,,

- - .. I
10 I

!
I

10

, .~..; .

--------:~------------------------------~--------------***G0od Luck***---------------------------------------------------
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