B.Tech.

Sccond Scmester Examination, 2009-2010
Basics of Electronics (ECE-101-F)

Note : Attempt any five questions.
Q. 1. (a) What is knee voltage?

Ans.

! | |
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v
Iy (Forward Curvent):
A (i
R
o, >V

o Cut mavoione (v
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Region O to 2 Ag tope ax V) o less than cui-in voltage. The corrent owing s veny small

Rogion 1Mo O o As Vo mercisos towards Vo the width of the depletion region goes on reducing
NMhon Vpoexeseds Voo cutain-voltase the depiction region becomes very thinand current 1, increases
wpeircnia!l asshownabove, the pomt 17 after which the torward current start ncreasing exponentialh s
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Q. 1. (h) What as cas code amplitier?

Ans. Cascode Amplifier:
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[he cascode amplifier is o pair of two port network using two transistor one is common emitter and vther
e~ cutinon base and the cascode amplitied circuit is solved by using y-parameter.

. S i
Yip = Gy +iByy = ;,‘(
'V;):O

; - . ]
Yi2 =G+ By = *Ll
3‘\/):-()

I
Yo = G- By = V—!
Hvs-0

I
Yo =Gon +jBay = =5

Ty o)

N Q. 1. (¢) What is Barkausen criteria?
Ans An oscitlator s a npe of teedback amphifier in which part of the output 1s teedback to the input via

ateedback crrcut M the signal teedback is of proper magnitude and phase. the circuit produces alternating
current or voltages.

Amplifier vV,

Feedback
B \l

O

v
If A B - 1. Then =% = o= called Barkausen criteria.
n

Requirement :

i) The magnitude of the loop A B must be at least 1.
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(ii) The total phase shift of the loop A3 must be equals to 0° or 360°.

Q. 1. (d) What is CMRR?
Ans. Common Mode Rejection Ratio : CMRR is the ability of a differential amplifier to reject common

mode signals. It is defined as the ratio of differential voltage gain A4 to the common mode voltage gain A of

given differential amplifier.

CMRR =24
AC
A
CMRR = 20log, ~dl
Al
Ad _ Vod A = Voc
= A=
Vid Vc

VO = AdVid +ACVC

A
=Aq |:Vid +°/ch}

1
V, =Ay| Vg +———V,
[ d[ id CMRR c]

Q. 1. (e) Define datch and flip-flop.
Ans. A flip-flop has only two stable state. A flip-flop is abbreviated to FF. The basic unit of memory is the

latch.
The output of the flip-flop is either logic ‘0’ and logic '1". This means that it can store 1 bit information.

The basic latch (R, S) is an asynchronous transparent sequential circuit. This means that any change in
the input of R and S is transmitted immediately to the output Q and Q according to the truth table. But in FF

" can be modified by providing an additional control input that determines when the state of the circuit is to be

changed. This additional control'input callied clockpulse.

R

Latch using NOR gate
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Clock ———
pulse

—
Clocked RS fiip-flop

Q. 1.{f) Advantages of LED over LCD.
Ans. i.ED have significant advantage over 1.CDs 1 backhighting application :

(1) LED can provide higher brightness, when properly integrated into a svaiem.

(i) LED backlighting have a longer life time.

(iti) LED can be operated efficiently over a wider temperature range: pérticularly at the lew end.

(iv) LED operate at low level .C. voltage.

{v) The efficiency of LED is much higher than [.CD.

Q. 1. (g) What is gasticule?

Ans. A network of fine line, dets, cross hairs or wire in the focal plane or the 2ve-piece of an eptical
instruments.

Q. 2. (a) Differentiate between extrinsic and intrinsic semiconductors.

Ans. Fxtrinsic Semiconductnr : A semiconductor material that has been subjected to the doping process
is called an extrinsic material. There are two extiinsic material of immeasurable importance to cemiconductor
device fabrication n-type and p-type material. Each is described in some detai! in the followine subsections -

n-type Material ;

Fifth valence
electron of
antimony

“Diffused impuritics
with five valence
electrons are called
donor atoms.™
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Both n-type and p-type material are formed by adding at predetermined number of impurity atoms of a
silicon base. An n-type material is created by introducing impurity elements that have five valence electrons
(pentavalent) such as antimony, arsenic and phosphorus.

p-type Material : The p-type material is formed by doping a pure Germanium or silicon crystal with
impurity atoms having three valence electrons. The elements most frequently used for this purpose are boron.
gallium and Indium.

Void due to
boron impurity

The diffused impurities with three valence electrons are called acceptor atom.
Intrinsic Semiconductor : Germanium and silicon there are four valence electrons called tetra valenent.

\ Valance

clectrons
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The bonding of atoms, strengthened by the sharing of electrons is called covalent bonding.
Q. 2. (b) Draw and explain the V-1 characteristics of a diode with the help of current of diode.
Ans, p-n Junction :

p n

o IO o
dogll@@@
o [O'®
Gjeol@@(D.

| )
il
A%

_ Conditions for Forward Bias :
(i) Higher voltage should be connected to p-type and lower voltage should be n-type.
" (ii) Applied voltage should be low (low level injection).

(i1i) Applied voltage >> V1.

p Ja n

Drift due to
Drift current electrons

due to holes

Diffusion current

______/ / due to minority
—_— Y

carrier injected
from holes

N
Diffusi()n current
due tominority
carrier injected
front n-type

n, = ,/A(,T';e_%/m n; = 251083 7 em3Ge

A, = Constant n; =1.5x% 10" /em? si
T=Temp. inK at T=300Kort=27°C
€, = Forbidden energy gapas T = 0°K
K = Boltzmann constant
Diode Equation :
=1, (e‘““"T - 1)

1, = Reverse saturation current

I = Current through diode
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shared on St udent Suvi dha. com
isit | 7, | L dl T
V = Applied voltage
N =constant; N =n for Ge; N =2 for Si
(i) Forward Bias :

V >> VT

\"
—>>1
V1

eV/VT 551

_ V/inVv
I=1,e" T

Thus, in forward bias condition will follow exponential function.
] = lOeV/nVT

It means when a positive voltage is applied across diode. There will be a current from p to n type
semiconductor and will follow exponential function and which can be represented in graphical manner.

M

(ii) Reverse Bias :
LV >V

V should be less than breakdown voltége
[Vi>> V¢

m>>I

Vr

-— <<
V1

e VIV e

L=1p(eV/MVT -1
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4 lO

It means characteristic of diode can be represented by,
i

Forward bias

\Y

Cut oft voltage
Reverse bias Tio

Si= 0.7 volt
Ge = 0.3V

Q. 2. (c) Explain input/output (V-I) characteristics of CE amplifiers.

Ans.
g Kb
5>— MW
Input
signal
Input Characteristics:
A Active region
ty = 100pA
‘B = SOHA
Saturation ed—
I B = l()pA
IB = ]]J.A

n > VCF (VOltS‘)
Cut offregion
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input resistance Tin

_ AVpp

Alg

Observation : As compared to CB configuration Iy increases less rapidly with increase of Vi .

. Input resistance of a CE configuration is higher than CB configuration.

Output Characteristics :

KNnee bolt ‘{g‘(m A )
4

Saruration e

Active region

IB :]()OIJA
]B=50HA
|B =2OHA

//J_‘__——__\“IB:]HA
e

Output Resistance :
t,

Observation ;

v
Cut off region

AV, .
Z24E arconstant Iy

Al

> VCI? (\’Olts)

(iy  The collector current 1. varieswith-V - between 0 and 1 volt. After this collector current is almost

constant independent of Veg.

(iiy  For any value of V(:_above knee voltage the collector voltage the collector current | approxi-

matelv equals to Blg .

(i)  The transistors are operated in the region above knee voltage.

Q. 3. (a) Draw and explain the frequency response curve of RC coupled amplifier and derive expressions

for upper and lower cut-off frequencies.

Ans. Low Freguency Response for RC Circuit :

©
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-—+8§
RiGy
The voltage transfer function at low frequency
V, (s) S
T(s)= VO = T
i (S) S4——-

RiC
The above transfer function has one zero at S = 0 and one ﬁ)ole at
!

-RICI

For physical frequencies S = jo = j2nf
. jo .
T(jo) = ——=A.(jo)
Jo+ ——
RiCy
1 ]
r i
e L
J(DR{CI J2RR|C|t
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High Frequency Response :
R, R
MM © °

Vo (5) ]

A S}= =
n(s) Vi, (s) 1+SR,C,
1 1
Ay1ifi= =
wlifl = eRoe, T e paRC,
AHljf|=_l_‘._
T+ /Ty
1
fly = S — fy =
2nR,C, 217,
T2 =RyG
2010g(A, ) 20log(A )

7/ +20 dB/dqlcade

/| |
|
|

—_— f >

f, H Log state
Log state ™ ]

Low Frequency High Frequency

Q. 3. (b) Explain the working of feed back networks. Why these are required? What are their advan-
tages?

Ans. Feedback plays an important.role in almost all electronic circuits. It is almost in variable used in the
amplifiers to improve its performance and to make it more ideal. Feedback is the process of taking a part of
output and feeding it back to input.

Therefore input gets constantly corrected by the output feedback helps as to get desirable effect of the
output.
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Classification of Feedback :
(1) Positive feedback
(i) Negative feedback

(i) Positive Feedback :
Input Output
Via o ) p
‘ 5 > Amplifier o V,
P > —

{
% &

vy

. Vi Feedback ¢
n phase network
with V,,
Introduces 180° Phase Shift

(it) Negative Feedback :

Vi n vV

in Awnplifier o v

Vi, and V; v, v,

in out \ Feedback 0
of phase 'UQ network

Advantages of Negative Feedback :

() Reduction in distortion

(i) Stability in gain.

(i) Increased bandwidth

(iv) Increased input.impedance

{v) More linear operation

(vi) Lower output impedance.

Properties of Negative Feedback :

Transfer Gain : The symbol A is used to represents transfer gain of the basic amplifier without feedback

and symbol A¢ is used to represent transfer gain of the basic amplifier with feedback.

X
Gain without feedback A=
in
. . ~ A - XO
Gain with feedback = 3(—

S
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Mixer X X
k 7 d = Nin ) .
Xin ></>D~ i Basic ampliiier X, = AX,,
Feedback
% - pro rictworh
X o 7‘:5 - \z
X, X,
Ay oo Ap = oo
‘(S X,"n + Xf
X,
. X
A=l
: :\_{lz‘-.+ Xg
Xin Xir‘.
L S
X X,
pro e
rin Xo
I S
|+ Xi 4 ?(,0
Xo >‘i.1
w5 N
L1+ AD]
Stability << {.ai .
A\
Ape
1+BA
dAy ]
dA (l + Aﬁ)z
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Input Impedance:

Output iImpedance :

R.=
C 1+ AB

Q. 4.(a) Draw and explain the circuit and working of crystal oscillator:

Ans. When the frequency of oscillation needs to be accurate and stable the crystal oscillator is chosen.
The frequency of a crystal oscillator changes by less than 0.1% due totemperature and other changes.

Therefore such oscillator offer the most satisfactory method of stabilising. The frequency and are used
in majority of electronic application.

Constructional Details : The natural shape of.a quart crystal is a hexagonal prism. But for practical users,
it is cut into a rectangular slabs. This slab is the connected between the two metal plates.

A l Holding plates

——— (ryvstal slab

A.C Equivalent Circuirt
When the crystal is not vibrating, it is equivalent to capacitance C, because it has two metal plates.

(SR
Separated by a dielectric, this capacitance C, is known as mounting capacitance.

——

C

(v}

?
T -
¢
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When it is vibrating there are internal frictional losses which are denoted by resistance R, while the mass
of the crystal, which is indication of its.
Parallel Resonant Oscillator :

M
z
L2111
z
[}
e}
~N

Advantages :

(i) It has a high order of frequency stability.

(i) The quality factor Q of the crystal is very high as comvare to LC tank circuit.
Disadvantages :

(i) They are fragile and consequently can only be used in low power circuits.
(i) The frequency of oscillation cannot be change appreciably.

Q. 4. (b) Draw and explain the circit and working of Wein bridge oscillator.,

Ans.
R Ry
M AW o
-¢r 4 Vee l
+ © V(\
-VEE

R C

R, _FC
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oV,

Wien bridge circuit is connected between the amplifier input and output terminal. The bridge has a series
RC network in one arm and a paralle! RC network in the adjoining arm. In the remaining two arms. resistor R
and R, are connected.

Derivation :

Y, (5) —AW 0 V,(5)
7

’ Zp)(\lo) -
Vo= WZp +'[‘: {using voltage divider rule)
! R
Zy=Rj— = —
SC 1+RCS
1 Ris+l
Z,=R+—== —L—-—)
SC SC
Ve s) RV, (s)/1+RCS RCSV, (s
£8)= < s :
R RESHL (Res+1)? 4 RECS
RCS+1 SC
Vi (s RCS
B .t ( ) _

Vo(s) R2C2S% 43RCS41
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n vi dha. f

Now consider the op-amp parts,

[ R¢ 1( RCS ]

1+ 5 =1
Ry AR2C?8% +3RCS +1

Put S=jo

[ R_fJ jRCo) = R2C2w2+j3RCm+l
Real part,

~R2C2w%+1=0

RIC0? =1
|
W=—
RC
f= 3TRC Hz| oscillating frequency

Ry .
Imaginary part {l + R—J(JRCU)) j3RCw
1

|+E£=3

R,

IRf = 2R,
R
MW__

C
1h—
1

/

R{l

.2 Ry

I

\%

Wien-Bridge oscillator with adaptive negative feedback
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Q. 5. (a) Draw the basic block diagram of op-amp.
Ans.Btock Diagram of a Typical Op-Amp:

Non-inverting

output ——— . Level
fnput lintermediate iftine Output ’
stage stage . = stage Output
Inverting e stage stage
output

The block diagram of a typical op-amp as shown above. The input stage is the dual input, baianced output
differential amplifier. This stage provides most of the voltage gain and establishes the input resistance of the
op-amp. The intermediate stage is usually another differential amplifier wirich is driven by the autputof the first
stage. It is dual input unbalanced output. Because direct coupling is used, the de voltage at the output of the
intermediate stage 1s well above ground potential. Therefore. a level trans!ator circuit is used after the interme-
diate stage to shift the dc level ai the ontput of the intenmediate stage downward to zero voits with respect to
ground. The final stage is complementary push pull amplifier which increases the output voitage swing and
raise the current supply capability of the op-amp. A well-designed output stage also provides low output
resistance. _

Q. 5. (b) Explain op-amp as differential amplifier.

Ans.

RS Y R.\

]h

D.C. equivalont circuit of differentiai cmplifier

“Rlg =Vir ~Rp (20) Vi =0

Ie

[

Iy =

e
—Rs*é"— VBF, —ZREIE + Vt}: =0
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I, = YEE ~VBE
E R Rg
‘—RE + 'VB"‘
If B is very high and Rgq is very small.
(o = Yer = Vee
E 2Rg

AC Equivalent Circuit :

v

A

B is very high and i¢; ‘in few mill amperes.
Neglecting Ip) =ip, =0
(rc + RF.)iq + REicz =V,

REicl +(rc +RE)iez =V,

On solving
i (e +RE)VI -RgV,
] 2
(rc + RE) —R%
; :<TC+R[)V2'RFV’_
. € ~
£ T (e+Re) -RE
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V() = VC h VCQ

r 1
_R (e +Rp ) (Vi = Vo) r R (V) = Vo)
- C / 2 2
3 (re+REZ) 'R;, J
R (re + 2R (VI - Va)
- c_ (re+2RE)(re)
R,
Vo =24y - v)
re
Vo _ RC ,
[ (Vo= Vi-V2)
Y
Ad ZEL:_Q_f
L V4

Q. 5. (c) Explain : (i) slew rate (ii) output offset voltage dii) PSRR.

Ans. (i) Slew Rate : The gain bandwidth and rise time arke characteristics defined for small signals, where
the peak output voltage is less than one volt. Fer a large signal output (‘V’pcakc ; V) as required for the power
ar driver stage, the op-amp speed is limited by the slewrate. Slew rate is defined as the maximum rate of change

of output voltage per unit of time and is expressed in velts per microseconds.

sk <)
dt |

max imum

Slew rate indicates how rapiciy the output of an op-amp can change in response to change in the input
frequency. The slew rate of an ep-amp is fixed. -, if the slope requirements of the output sigra! are greater than
slew rate then distortion ccerirs.

(i) Outpu’ Offset Voltage : The op-amp output of 2 diffcrentiai amplifier and hence for zero input output
should be zero and vice-versa.

But practically itis not so. due to mismatch in the differential pair transistor. As the two collector junc-

tions will not have srme or identical characteristics. results in different B are to emitter voltage VBFI # Vg, .
So, the inverting output does't equals to non-inverting output. The voltage difference between these two
inputs is termed as output offset voltage.

PSRR (Power Supply Rejection Ratio) : It is defined as the change in op-amp input offset voltage (Vi0 )
caused by the variation is supply voltage S, is known as PSRR.

AV,
PSPR = 2
AV
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Typical value of PSRR of 7411Cis 1504V /V .

Note : The lower value of PSRR is desirable for ideal case RSRR is zero.

Q. 6. Write short notes on :

(a) SMPS

'b) Master slave flip-fico

¢) Johnson counter

Ans. (a) SMPS(Switching Mode Power Supply) : In switching mode power supply; the regulated ele-
ments consists of series connected transistor that act as rapidly opening and closing switches. The dc input is
first converted to unregulated de using input rectifiers and filters which in turn is chopped by the switching
element operating at a rapid rate typically of 20 kHz. The resultant 20 kHz pulse train is transformer coupled to
an output rectifier and filter network which provide final rectification and smoothing of the d.c. output.
Regulation is accomplished by duty cycle control circuit which vary the duty cycle (ON OFF periods) of the
switching elements if the output voltage tends to vary.

Input rectifier
and filter

! (h) Mam power Output rectifier
: transformer (i) and filter
AC i T
input
J
1 R, DC
VB T output
D, l
—C—5
Reference v h
E voltage — ¥
regulator ref (d) (C)
circuit / /
v T 7o " T (a)

o [
] Flip Oscillator
flop 40Kz |

40 KH»
triangular
wave fonn

uenerator

Steering logic
(e) cnrc%nt g

Voltage
comparison
amplifier v

Fig. Basic Block Diagram of SMPS
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Input rectifier

and filter Small power

transformer
Switching

Output rectifier

ﬁ/ \ elem'int'S-‘ and filter

AC T é i

input ‘\ . 4 {

. l - Regulated
) T

B’ output
©- N

&

A

Duty-cycle
control
circuit

Basic principle of operation of an SMPS
(b) Master Stave Flip-Flop :

K Q J Q——o
> Master ——[>°—> Slave Output
K Q K Op———

Clk

Case (i) : When clock (CLK) = 1, the master acts according to its JK inputs but the slave does not respond
since it requires.a negative edge at the clock input.

Case (i) : When clock (CLK = 0) i.c., the slave flip-flop copies the master output but the master does not
respond since_ it requires a positive edge at its clock input. Thus, master slave flip-flop does not have race
around problem.

(c) Johnson Counter : The Johnson counter is a variation of a shift register counter. Johnson counters
have basic counting cycle of length 2N. Where N is the number of flip-flop.

In Johnson counter the complements of the output of the last flip-flop is connected back to the D input of
the first flip-flop. This feedback arrangement produced a unique sequence of states.
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Q, Q, Q, Q

Clock
Fig. 4-Bit Johnson Counter
Clock Qp Q Q Q3 Q;
0 0 0 0 0 1
1 1 0 0 0 1
2 | 1 0 0 ]
3 1 1 I 0 1
4 1 ] 1 1 0
5 0 ] ] 1 0
6 0 0 I ] S0
7 0 0 0 | 0
8 0 0 0 0 1

Truth table of 4-bit Johnson Counter

Working of 4-bit Johnson Counter : The last flip-flop of 63 is connected to the input of first flip-flop

Dy . Since Q_3 is | so at the rising pulse of the first clock cycle Qg will change to 1. The output state will
changeto Q3 Q2 Q; Qp=0001 after first clock pulse, then at the rising pulse of the second clock cycle the

output state will change Q3 Q, Q; Q;=0011 and so on till at the rising pulse of the truth clock pulse the output
state changes to t111. At the fifth rising pulse the state then becomes 1110 at the sixth pulse the state becomes
1100 and so on at the eight pulse it becomes 0000.

Q. 7. (a) Draw the basic block diagram of CRT and explain its working,

Ans. Operation : The basic construction and biasing of a cathode ray tube as shown below. The system
of electrode is contained in an evacuated glass tube with a viewing screen at one end. A beam of electron is
generated by the cathode and divect to the screen, causing the phosphor coating on the screen to glow where
the electrons strike. The electron beam is deflected vertically and horizontally by externally applied voltages.
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: Electron gun !
N gl
: Triode ) " fecti \ Post deflection
y section | Focusing Deilection U acceleration JAquadag
| ; Vertical Honzoptgl o Y—
I Glass deflecting deflecting Resistive
: envelope plates plates

Cathode Grid l
i—

Isolation
i A A-A shield j
Filament L R \

1 L:“/I

Electron

=7 beam
o oky W AN
L—o() 3V -2.050V  _2kV
e ri2kV o
Power supply J
Parts Used in CRT :
(i) Triode section (i) Focusing section (iii) Deflection section.

(i) Triode Section : The triode section of the tube consists of a cathode, a grid and an anode. The grid
which is a nickel cup with a hole in it, almost complementary enclosers the cathode emitting surface directed
towards the hole in the grid.

(i) Focusing Section :

Line 2

*A

Equipotential
Electron lirtes .

\ h .

A S
\\\lr?

Direction of
force on beam Divergent force
convergent force

v
-2kV

e
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The focusing electrodes A;, A,, Aj are sometime referred to as an electron lens. The function of
electron lens is to focus the electrons to a fine point on the screen of the tube.

A, provides the accelerating field to draw the electrons from the'cathode and the hole in A; limits the-

initial cross-section of the electron beam. A; and A; are held ground potential while the A; potential is
adjustable around 2K V. The result of the potential difference between anode is equipotential line are set up
shown in figure.

(iii) Deflection Section : If the horizontal and vertical deflecting plates were grounded or left uncon-
nected. the beam of electrons would pass between each pair of plates and sirike the centre of the oscilloscope
screen. They would produced a bright growing point. When one plate of a pair of deflecting plates has a
positive voltage applied to it, and the other one has a negative potential. The electrons in the beam are attracted
towards the positive plate and repelled from the negative plates. The electron dre actually accelerated in the
direction of the positive plate.

Since they are travelling axially between the plates no electrons strikes the screen at a new position.

Deflecting Vertical
places velocity

Axian Deflection
velocity v

Angle of ]
E deflection <—Screen

Electron
beam

Q. 7.(b) Explain the working of functiongenerator.

Ans. The circuit were used to produce cither triangular wave square wave or sine wave. A function
generator produces all these waveforms simultaneously. 1t also provides the facility to change the frequency
(from 0.01 Hz to 100 kt1z) along with the amplitude‘control of the waveforms.

Multi Op-amp Function Generators : The multi op-amp function generator used a sine shapper in addi-
tion to the basic triangular wave generator. The sine shapper circuit sounds OFF the tips of the triangular wave.
producing a fairly low distortion (< 1%) sine waveform the triangular wave. The sine shapper circuit is consists
of an array of resistor and diodes, where diodes are used as switching elements.

I hercircuitdiagram of muliti op-amp function generator is shown below :

Working : To understand the working principle of the sine shapper, it is used to shape the triangular
wave into sine/wave,

When the amplitude of triangular wave is low, all the diodes in the feedback path of op-amp 3 are OFF

. - . Ry . s .
making amplitiers gain equals to —EL . This is known as line segment.

When the output reaches to an amplitude of A at time t == | a diode in the feedback path becomes forward

bias and places aresistor in paralle] with resistor R, lowering the 1otal feedback resistance, which also lowers
the &ain of the amplifier. Consequently after time t = 1 the output rises at a slower rate.
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) ~ Basic block diagram of function generator
Thus. the sine shapper produces a sine wave by sounding oft” the tips of the triangular wave. The
disadvantage of this circuit is introduction of distortion ini the sine wave outputs. The amount of distortion is
higher than that in the sine wave produced by the RC oscillation.
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{C Function Generator :

~Vir
7 Ry Current Current A /\/
! re i Sine shi - . g
8§ — switches (C):)?ltlr&‘::i Sine shapper Multiplier
R'IH A
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‘) ; A - A
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"Function generator block diagram for XR2206"
Q. 8. Writeshort noteson:
(a) Seven segment display
(b) Electronic displays.
Ans. (a) Seven Segment Display :

W W
i

_____{>+___

Diowe placement in a seven segment display
There are two types of display.-available. common anode and common cathode the writing for a common
anode is shown below :
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Common anode internal wiring Common Cathode Trternal Wiring

The truth table shown is used to conform that the digital signal sent to the display light up the correct

segment.
Vee
7 16 l Ha .
] A Vee 14 .
2 13 D
1< A 12
D b c
11 |
3 ‘o 10
— 90 A3 d
——&1 Bi €
o [ I 1 4
LE T e (6
GND f CAT 3F—
MC 14511-b KN CAT 2[5
£ CAl'
6 9
1 ——— LDP RDP p——o
SEVSEG-b

al'F

Seven Segment Display with Display Driver
(b) Electronic Displays : Electronic display are divided in two parts :
(LED) Liguid Crystal Cell Display : LCD are usually arrange in the seven-segment numerical format as
LED display. The cross-section of a field-effect of liquid crystal cell show in figure.
The liquid crystal material maF]be one of several organ compounds that exhibits _tl(]j optical properties of
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crystal. Liquid crystal material is layercd between glass sheet with transparent electrodes deposited on the
inside face. Two thit polarizing optical fibres are placed at the surface of each glass sheet.

Transparent efectrodes Back plane
and polarizing

Laiquid
crvstal optical filters
Glass Se- _,:\;*—: S / /

f;lﬁ R 5N ﬁ

N D¢

Spacer Mirror surtace

in reflective
type cell

Light Emitting Diode Display : Charge carrier recombination occurs at a forward bias p-n junction as
electron cross Tom the n-aide and recombine with holes on the p-side. When recombination takes plaée the
charge carrier gives up energy in the form of heat and light. If the semiconductor material charge carrier gives
up energy in the form of heat and light seurce, that is a fight emitting diode (LED). When forward biased the

device is on and glowing when reverse biased it is off.

Metal il

Light emitted anode
T T T T connections
Charge carrier 0 -
recorrhination ) W : \(__ Ditfused p-type
Lol 4o b e Epitaxial n-typ

—
\\Gold film

cathode
connection

i t b Af
Pecr i Lﬁv — |t
point ;. F \/ Ot : — . :
N c I ; !
” d | I l I
g o= ok (‘g \t i
T 70
|
| ! :
& L ) nl,. A <|5 $
a b ¢ d e f y

Q. 9. Briefly describes :

(a) Types of liquid crystal cells

Ans. (a) Types of Liguid Crystal Cells :
Liquid Crystal : A stable phase of matter characterized by an isotropic property without the existence of

(b) Multimeter.

download all btech steiffs fsairy StudentSuvidha.com



http://studentsuvidha.com
http://studentsuvidha.com/forum
http://studentsuvidha.com

nt suvi dha. f orunm

a three-dimensional crystal lattice generally lying between the solid and isotropic (liquid) phase.

Shape of liquid crystal.
(i) Rod Shaped Molecules :

: C3H;
CsHu —CN -CH4

(ii) Disc Like Molecules :

C'()ll‘)‘()

)C 2 Hos
CioHyC
( l()}ljl()
OC oy

OC by

sl

Types of Liquid Crystal Cells :

(i) Nematics cell

(i) Smectic celt

(i11) Cholesterics cell

(i) Nematic Cell :
(i) Has orientation order (point in the same direction).
(ii) No positional order.
(iii) Molecules can flow as liguid.
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(ii) Smectic Celi :

(i) Has orientationa! order which means they order in layer (different from nematic)
(i) Has positional order.

(1ii) Alsocan flow like liquid. _

(iv) Thie most common aad simplest cells are smectic A and C as shown below :

Swreceic Smgetic C

(b) Multimeior:
Procedure fer DC Multimeter :

(i)
(i)
(1)
(iv)
(v}

(vi)

With the instrument switched ~if, cheek the pointer zero position. Adjust the mechanical zero as
required :

It the insivumicat is baiierv vperated set the function switch to BATT and check that the battery
voitage »s minmmum 1> voits Forinstruments with an internal power supply and line cord. This step
is- not 1 cuessary.

Set the { “s3-tton “wichv.o CV or + DCV as required.

Set the range wv i 217 1 short circuit the VOLTS and COM terminal.

Sclect a v 'tage ranig~ o zater than the vollage to be measured. Where the approximate value of the
voltage i. 3¢t +aown, rotate the RANGE switch to the highest range.

Conngct the input voltage to the VOLTS and CMO Terminals, and adjust range switch to give the
greatest on scale pointer deflection.

Resistance Measured Procedure :

(i)
(i)
(if)
(iv)

With tire instrument switched OFF. check the pointer zero and adjust the mechanical zero control as
neeessary.

Check the battery voltage as explained for de voltage measurement.

Select a resistance range to suit the approximate value of the resistance to be measured.

Connact the resistance to COM and OHMS terminals. and adjust the RANGE control to give a
restanee reading as close as possible w center scale.
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gk 427 S
@ tlewlett Packard @ 427A voltmeter

function Range
XCM
J

10 XIOM
L

XiK 1

Xico 3 L 30 XIM
' e 100 X1IOM
.o [ 300

AC

volt =0 — 1000

DC only
DC zero/Qoo

o,

Multimeter Probes : There are many probes and adapters available for use with multimeter that can
extend the ranges of measurement or 2dapt the instrument for measuring of temperature or other quantities.
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