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1. P-N JUNCTION DIODE CHARACTERISTICS

AlIM:-To obsrve and draw the Forward and Reverse bias V-l Characteistics of a P-N
Jurction diode.
APPARATUS :-

P-N Diode IN4007.
Regulated Power suppy (0-30v)
Resistor 1KQ
Ammetes (0-200mA, 0-500mA)
Voltmete (0-20V)
Bread board
Conrecting wires
THEORY:-

A p-n junction diode ondwts only in one directon. The V-I
characteistics of the diode ae arve between voltage acoss the diode and current
throughthe diode. When external voltage is zero, circuit is open and the potential barrier
does not allow the airrent to flow. Therefore, the crcuit current is zao. When P-ype
(Anode is conrectel to +ve teminal and n- type (cahode) is conrectel to —ve teminal of
the suppy voltage, is known as forward bias. The patential barrier is reduced when diode
is in the forward biased condtion. At sone forward voltage, the potential barrier
altogether eliminated and current starts flowing throughthe diode and also in the crcuit.
The diode is said to be in ON state The arrent increases with increasing forward
voltage.

When N-type (cahode) is oconrectel to +ve teminal aad P-ype
(Anode) is conrectad  —ve teminal of the suppy voltage is known as reverse bias and
the potential barrier aaoss the junction increases. Therefore, the junction resistance
becwmes very high and a very small current (reverse saturation current) flows in the
circuit. The diode is said to be in OFF state The reverse bias current due © minority

charge cariers.
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CIRCUIT DIAGRAMS :-

FORWARD BIAS:-

A K + -
> (O
1H4007 GP
. ( j {0-100mA)
RPS . : &
— 20 1K
030 )" 0204 g
1
REVERSE BIAS:-
K 03 A + -
—— @
MA007
( A00mA)
y ‘| {0-100mA)
RPS o + - ”
0-30v] -~ {0-20V) 1KQ
4
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MODEL WAVEFORM:-

Forward Bias

Tfm A)
Breakdown voltage
vV v @ f——--- —— Viy= cut in voltage
P— SRR LV
Vriv) V()
| Tty

Reverse Bias

PROCEDURE:-

FORWARD BIAS:-

1. Conrections ae made & per the crcuit diagram.

2. Forforward bias, the RPS+ve is conrectal to the anode of the diode and
RPS-ve isconrectal to the cahode of the diode.

3. Switch on the power suppy and increases the inpu voltage (suppy voltage) in
Steps.

4. Note downthe mrrespondng current flowing throughthe diode and voltage
aaossthe diode for eat and every step of the input voltage.

5. The reaing of voltage and current are tebulated.

6. Graphis plotted between voltage and current.
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OBSERVATION:-

CURRENT THROUGH

S.NO APPLIED VOLTAGE (V) VOLTAGE ACROSS DIODE(V)
DIODE(mA)

PROCEDURE:-

REVERSE BIAS:-

1. Conrectionsare made as per the crcuit diagram

2 . Forreverse bias, the RPS+ve is conrectal to the cahode of the diode and
RPS-ve is conrectel to the anode of the diode.

3. Switch on the power suppy and increase the inpu voltage (suppy voltage) in
Steps

4. Note downthe @rrespondng current flowing throughthe diode voltage
aaossthe diode for ead and every step of the inpu voltage.

5. The readingsof voltage and current are tebulated

6. Graphis plotted between voltage and current.

OBSEVATION:-
S.NO APPLIEDVOLTAGE VOLTAGE ACROSS | CURRENT _ THROUGH
ACROSSDIODE(V) DIODE(V) DIODE(mA)

PRECAUTIONS:-
1. All the mnrectionsshoud be wrrect
2. Parallax error shoud be avoided while taking the readingsfrom the Analog metes.

RESULT:- Forward and Reverse Bias characteistics for ap-ndiode is observed
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2. ZENER DIODE CHARACTERISTICS

AIM: - a) To observe anddraw the static dharacteistics of a zener diode
b) To find the voltage regulation of agiven zener diode

APPARATUS: -
Zener diode.

Regulated Power Suppy (0-30v).
Voltmete (0-20v)

Ammete (0-100mA)

Resistor (1KQ)

Bread Board

Conrectingwires

CIRCUIT DIAGRAM :-

STATIC CHARACTERISTICS:-

+ -
L “’;E\
1K) v
{0-50)mA
+
+ +
RPS | 1 HAT 304, v
(u-al:l]v?é—— i {010V
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REGULATION CHARACTERISTICS:-

R1
A

+ -
1.0k Dhm_;@
{0-50)m#Ay
+ +
[0 -?[l;ﬁ"'g 1N4T 35 G) 0-10)Y
- + _
T

Theory:-

A zener diode is heavily doped p-n junction diode, specially made ©
operate n the bre&k downregion. A p-n junction diode normally does not condwct when
reverse biased. But if the reverse bias is increased, at aparticular voltage it starts
conducting heavily. This voltage is called Bre&k down Voltage. High current through
the diode can permanently damage the device

To avoid high current, we @nnect aresistor in series with zener diode.
Once te diode starts conducting it maintains almog condant voltage acoss the
terminals what ever may be te arrent through it, i.e., it has very low dynamic

resistance. It isused in voltage regulators.

PROCEDURE:-

Static character istics:-

1. Conrectionsare made & per the crcuit diagram.

2. The Regulated power suppy voltage isincreased in steps.

3. The zaer current (1z), and the zener voltage (Vz.) are observed and then
noted in the tebular form.

4. A graphis plotted between zener current (1z) and zener voltage (Vz).
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Regulation character istics:-

1. The voltage regulation of any device is ustally expressed as percentage regulation
2. The percentage regulation is given by the formula
((VNL-VFD)/VEL) X100
VnL=Voltage acossthe diode, when no load is connected.
Ve =Voltage acossthe diode, when load is conrecte.
3. Conrection are made & per the crcuit diagram
4. The load is placed in full load condition and the zener voltage (Vz), Zener
current (Iz), load current (I.) are measured.
5. The @ove step isrepeatal by deaeasing the value of the load in steps.
6. All thereadingsare tebulated.

7. The percentage regulation is calalated usng the @ove formula

OBSERVATIONS:-

Static character istics:-

ZENER

S:NO VOLTAGE(V,)

ZENER CURRENT(l,)

Regulation character istics:-

S.NO Vi (VOLTS) VEL (VOLTS) RL (KQ) % REGULATION
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MODEL WAVEFORMS:-

Breakdown voltage

vV VB

I(m A)

Forward Bias

Reverse Bias

PRECAUTIONS:-

—

VF(V)

Ir(MA)

1. The teminals of the zaner diode shoud be properly identified

2. While detemined the load regulation, load shoud nat be immediately shoted.
3. Shoud be easued that the gplied voltages & currents do not exceel the ratings of

the diode.

RESULT:-

a) Static dharacteistics of zener diode ae obtained and drawn.

b) Percentage regulation of zener diode is calalated.
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3. HALF — WAVE RECTIFIER

AIM: - To obtain the load regulation and ripple facior of ahalf-rectfier.
1. with Filter
2. withou Filter
APPARATUS:-

Experimental Board
Multimeteas —2No’s.
Transformer (6-0-6).

Diode, 1N 4007

Capacitor 100uf.

Resistor 1KQ.
Conrecting wires

THEORY: -

During postive half-cycle of the inpu voltage, the diode D1 is in forward bias
and conducts throughthe load resistor R1. Hence he aurrent prodwces an output voltage
aaossthe load resistor R1, which has the same shape & the +ve half cycle of the inpu
voltage.

During the negative half-cycle of the inpu voltage, the diode is reverse biased
and there is no current throughthe crcuit. i.e, the voltage acossR1 is zeo. The net
resut is that only the +ve half cycle of the inpu voltage gpeas aaossthe load. The
average value of the half wave rectified o/p voltage is the value measured on dc
voltmete.

For practical crcuits, transformer couging is uswally provided for two
reasons.

1. The voltage can be stepped-up or stepped-down,as nealed.

2. The acsource 5 electically isdated from the rectifier. Thus preventing

shack hazadsin the secondary circuit.
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CIRCUIT DIAGRAM:-

A 4007
+
220V . ]
' KD == | v |{0-200¥
v O
CUPPLY 100pT_ -
PROCEDURE:-

1. Conrectionsare made & per the crcuit diagram.

2. Conrect he primary side of the ransformer to acmains and the seaondary side  the
rectifier inpu.

3. By the multimete, measure the ac npu voltage of the rectifier and, ac and dc voltage
at the output of the rectifier.

4. Find the theoretical of dc voltage by usng the formula,

Vdc=Vm/ n

Where, Vm=2Vrms, (Vrms=ouput acvoltage.)
The Ripple facor is calaillated by usng the formula
r=acoutput voltage/dc output voltage.
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REGULATION CHARACTERSTICS:-

1. Conrectionsare made & per the crrcuit diagram.

2. By increasing the value of the rheodat, the voltage acossthe load and current
flowing throughthe load are measured.

3. Therealingis tabulated.

4. Draw agraph between load voltage (V. and load current (I, ) taking V. on X-
axisand I ony-axis

5. From the value of nodoad voltages, the %regulation is calalated usng the

formula,

Theoretical calculations for Ripple factor:-

Without Filter:-

Vrms=Vm/2
Vm=2Vrms
Vdc=Vm/ n
Ripple factor r=v (Vrms/ Vdc )*-1 =1.21
With Filter:-
Ripple factor, r=1/ (23 f C R)
Where f=50Hz
C =10QuF
R =1KQ

PRACTICAL CALCULAT IONS:-

Vac=

Vdc=

Ripple factor with out Filter =
Ripple factor with Filter =

BE & MP Lab Manual Dept. of ECE BEC,Bapatla.

f oot er



OBSERVATIONS:-
WITHOUT FILTER:-

Vdc=Vm/n, Vrms=Vm/2, Vac=\ (Vrms* Vdc?)
Vm(V) Vac(V) Vdc (V) = Vac/ Vdc
WITH FILTER
Vi(V) | Va(V) Ve Ve -
' ? (ViHVo)2 | (ViVo)i2V3 | Vad Ve

PRECAUTIONS:

1. The primary and secondary sides of the transformer should be carefully
identified.

2. The polarities of the diode should be carefully identified.

3. While determining the % regulation, first Full load should be applied and then

it should be decremented in steps.

RESULT:-

1. The Ripple factor for the Half-Wave Rectifier with and without filters is

measured.

2. The % regulation of the Half-Wave rectifier is calculated

BE & MP Lab Manual
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4. TRANSISTOR CE CHARACTERSTICS

AIM: 1.Todraw the input and output characteistics of trangstor connected in
CE configuration

2. Tofind B of the given trangstor.

APPARATUS:
Trangstor (BC 107)
R.P.S(0-30V) 2Nos
Voltmetes (0-20V) 2Nos
Ammeteas (0-20QuA), (0-500mA)
Resistors 1KQ
Breal board

THEORY:

A trangstor is a hree teminal device. The teminals are emitter, base,
collector. In common emitter configuration, inpu voltage is applied between base and
emitter terminals and out put is taken acossthe mllector and emitter terminals.
Therefore the emitter terminal is commonto both input and outpui.

The inpu characteistics resemble that of a forward biased diode airve. This
is expectal since he Base-Emitter junction of the tangstor is forward biased. As
compared to CB arangement lg increases less rapidly with Vge . Therefore inpu
resistance of CE circuit is higher than that of CB circuit.

The output characteistics ae drawn between |, and Vce at @ondant Ig. the
collector current varies with Vce unto few volts only. After this the ®llector current
becmes almod condant, and independent of Vg The value of Ve up to which the
collector current changes with V ¢e is known as Knee voltage. The rangstor always
operated in the region above Kneevoltage, I¢ is always condant and is approxmately
equal to g,

The aurrent amplification facor of CE configurationis given by
B = Alc/Alg

BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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CIRCUIT DIAGRAM:

{0-100)mA

- +
5
(0-200)pA ; . J
R1 + l/—”\\l - B P%ﬂ?w
AN, )

+ +

+

% RPS

+
RPS ' -
(oao)v;{h 020 @D @9 (0-20)V T 030V

PROCEDURE:

INPUT CHARECTERSTICS:
1. Conrect he crcuit as per the crcuit diagram.
2. Forplotting the inpu characteistics the output voltage Ve is kept condant at1V
and for different values of Ve . Note downthe values of I
3. Repeat he dove step by kegoing Vceat2V and4V.
4. Tabulate all hereadings.
5. plot the graphbetween Vgeandlg for condant Vce

OUTPUT CHARACTERSTICS:
1. Conrect he crcuit as per the crcuit diagram
2. for plotting the output characteistics the inpu current Ig is kept condant at
10uA and for diff erent values of Vg note downthe values of I¢
3. repeat he aove step by keeping IB at 75 pA 100pA
4. tabulate te all hereadings
5. plot the graph between Vg and I for condant I

BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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OBSERVATIONS:

INPUT CHARACTERISTICS:

VCE =1V VCE =2V VCE =4V
S.NO

Vee(V) ls(HA) Vee(V) ls(HA) Vee(V) ls(HA)

OUT PUT CHAREACTARISTICS:

s = 50 pA g = 75 PA s = 100 pA
S.NO

VCE(V) IC(mA) VCE(V) ICmA) VCE(V) |c(mA)

MODEL GRAPHS:
INPUT CHARACTERSTICS:

I, (LAY
F

=1 =2 =3
Ver

BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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OUTPUT CHARECTERSTICS:

I tma)
i
Ie =100 pA
g=T75 pA
le= 50 pA
>
Veg (V)

PRECAUTIONS:
1. The suppy voltage shoud not exceeal the rating of the trandstor

2. Metas shoud be mnrectal properly acwording to their polarities

RESULT:
1. the input and out put characteistics of a rangstor in CE configuration are Drawn

2. the B of agiven trandstor is calalated

BE & MP Lab Manual Dept. of ECE BEC,Bapatla.

f oot er



5. FET CHARACTERISTICS

AIM:  a). Todraw the drain and transfer characteistics of agiven
FET.
b). To find the drain resistance (ry) amplificationfacor (1) and

Tran condwctance (gm) of the given FET.

APPARATUS: FET (BFW-11)
Regulated power suppy
Voltmete (0-20V)
Ammetea (0-100mA)
Bread board

Conrectingwires
THEORY:
A FET is a three teminal device, having the dharacteistics of high inpu impedance
and less naise, the Gate © Source unction of the FET s alays reverse biased. In
respong t small goplied voltage from drain to source, the n-type bar acs as sample
resistor, and the drain current increases linealy with Vps With increase in I the ohmic
voltage drop between the souce and the channel region reverse biases the junction and
the conduwcting postion of the dhannel beginsto remain congant. The Vps at tis ingant
is called “pinch of voltage”.
If the gate b soure voltage (Vgs) is goplied in the direction to provide
additional reverse bias, the pinch off voltage ill is deaeased.
In amplifier gpplication, the FET is always used in the region beyond the
pinch-off.
Fos=lps1-VedVp)"2

CIRCUIT DIAGRAM

BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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I | *
U a—
{050ImA
D o
G____/|: -+ -+ 2
Q_ﬂ L an N -~ RP¢
Vs _.:I {l]-2l]}\.f /-__ {G—EU}V
- R
RPS =7 -
—
(u'gu}\r?'— -
+ -
( Vs ) (D-200
e
+
PROCEDURE:

All the onrectionsare made & per the circuit diagram.

To plot the drain characteistics, kegy Vs condant atOV.

Vary the Vpp andobserve the values of Vpsand Ip.

Repeat e dove steps2, 3 for different values of Vgs at0.1V and 0.2V.
All therealingsare tabulated.

To plot the transfer characteistics, keep Vps condant at1V.

Vary Vg and obsrve the values of Vgsand Ip.

Repeatsteps6 and 7 for different values of Vpsat 1.5V and 2V.
Therealingsare tabulated.

© 0o N o 0 bk~ wDdhPRE

10.Fromdrain characteistics, calalate he values of dynamic resistance (rq) by usng
the formula
rqa=AVps/Alp
11.From transfer characteistics, calalate te value of transcondwctace(gn) By usng
the formula
Gm=Alp/AVps
12. Amplification facibor (i) = dynamic resistance Tran condictance
M = AVps/AVgs

OBSERVATIONS:

BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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DRAIN CHARACTERISTICS.

S.NO VGSZOV VGs:0.1V V(35=0.2V
Vps(V) Io(MmA) Vps(V) Io(MmA) Vps(V) Io(MmA)
TRANSFER CHARACTERISTICS:
S.NO Vpbs Vps=1V Vbs
=0.5V =1.5V
Vas (V) ID(mA) Vas (V) ID(mA) Ves (V) ID(mA)
MODEL GRAPH:
TRANSFER CHARACTERISTICS
I (MA)
-
I;:_Sm Vp;=15Y v 0.5V
DRAIN CHARACTERISTICS
BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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I (mA)
Y
Vi 570V
=-1v
Vis©
Voem 2V
| ]
Fog (V)

PRECAUTIONS:

1. The three teminals of the FET mug be caefully identified

2. Practicaly FET contains four terminals, which are call@ source drain, Gate
subgrate

3. Source ad case shoudd be shott circuited.

4. Voltages excealing the ratingsof the FET shoud nat be gplied.

RESULT :

1. Thedrain and transfer characteistics of agiven FET are drawn
2. The dynamic resistance (rq), anplification factor (1) and Tran condwctance (gm)

of the given FET are calalated.
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6 UJT CHARACTERISTICS

AIM: To obsrve the daracteaistics of UJT and to calallate te Intrindc Stand-Off

Ratio (n).

APPARATUS:
Regulated Power Suppy (0-30V,1A) - 2Nos
UJT 2N2646
Resistors 10k, 47Q, 3302
Multimetea's - 2Nos
Breadbaard

Conrecting Wires

CIRCUIT DIAGRAM

é 3300
{0-30)m A B2
k /,.-\ . R E
]
10 k0
Ig(mA) . >2H264&
Ved(¥) ' B1 oo A
(0-30)% : —__E (0-30)¥ GPE G’% /é (0-20)¥
- § 470 -
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THEORY:

A Unijunction Trangstor (UJT) is an electonic semiconduwctor device that
has only one junction. The UJT Unijunction Trangstor (UJT) has three teminals an
emitter (E) and two bases (B1 and B2). The base is formed by lightly doped n-type bar
of silicon. Two ohmic contacts B1 and B2 are attabed at its ends. The emitter is of p-
type and it is heavily doped. The resistance between B1 and B2, when the emitter is
open-circuit is called interbase resistance The original unijunction trangstor, or UJT, is
asimple device that is esentially a bar of N type semicondwctor material into which P
type mataial has been diffused somewhere abng its length. The 2N2646is the mog
commony used version of the UJT.

Circuit symbo |

The UJT is biased with a postive voltage between the two bases. This causes a potential
drop along the length of the device. When the emitter voltage is driven agpproxmately
one diode voltage @ove the voltage at he point where the P diffusion (emitter) is,
current will begin to flow from the amitter into the base region. Because the base region
isvery lightly doped, the alditional current (actually charges in the base region) causes
(condwctivity moddation) which reduces the resistance of the portion of the base
between the amitter junction and the B2 terminal. This reduction in resistance means
that the emitter junction is more forward biased, and so even more aurrent is injected.
Overall, the dfect is a negative resistance at he emitter terminal. This is what makes
the UJT useful, especially in simple oscillator circuits.When the amitter voltage reates
Vp, the arrent startsto increase and the emitter voltage starts to deaease.This is

represented by negative slope of the characteistics which is reffered to as the negative
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resistance region,beyond the valleypoint ,Rg1 readies minimum value ad this

region,Veg propdional to g,
PROCEDURE:

1. Conrectionis made & per circuit diagram.

2. Output voltage s fixed at a ondant level aad by varying inpu voltage
correspondng emitter current values are noted down.

3. Thisprocedure is repeatal for diff erent values of output voltages.

4. All the readings ae tadulated and Intrindc Stand-Off ratio is calalated usng
n=(Vp-Vp)/Ves

5. A graphisplotted between Ve and I for different values of Vgg.

MODEL GRAPH:

—a

Ves(V) /]
Vp =y

Al
v

IE(mE;)
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OBSEVATIONS:

VBB:].V VBB:2V VBB:3V

VEB(V) IE(mA) VEB(V) IE(mA) VEB(V) IE(mA)

CALCULAT IONS:

Vp=nVes + Vp

N = (Ve-Vp) / Ves

n=(n+ nz+ n3)/3

RESULT: The dharacteistics of UJT are obsrved and the values of Intrindc Stand-Off
Ratio is calalated

BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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7 Loqgic Gates using Discrete Components.

Aim: To congruct logic gates OR, AND, NOT, NOR, NAND gates usngdiscrete

comporents and verify their truth tables

Apparatus:

1. Digital circuit designer

2. Resistors10k,1k,220o0hms
3. Trangstors2N2222(NPN)
4. Diodes 1N 4001

5. Conrectingwires

Circuit Diagram:

Truth Table
OR Gate
D1N4002
Di A B Y
D1N4002
D « Y
v ivz
A= B=— g
1 10k
Truth Table
BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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AND Gate

-+1v
K 1k
D1N4002
N ° Y
. iVZ D1N4002
A =/ BT
Truth Table
NOR Gate
+5V
Dlll/\l|4002 ;
10k i Y
N I
D1N4002 1k Q2N2222
A= BT
BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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NAND Gate

+5V
g 1k é 10k
D1N4002
1 Y
1 N l/
N |l &
DIN4002 DINAO02 | Q2N2222
A= BT
PROCEDURE:

1 Conrectionsare made & per the circuit diagram

2 Switch on the power suppy

3 Apply different comhinationsof inpus and observe the out puts

PRECAUTIONS:
1. All the conrectionsshoud be properly.
2.1C shoud not be reverse.

Reaults:

BE & MP Lab Manual Dept. of ECE
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8 Logic Gates using Universal Gate ( NAND )

AlIM: To condruct logic gates AND, NOT, EX-NOR and EX-OR usng NANAD gates
and verify their truth tables.
APPARATUS: IC 7400

Digital circuit designer

Conrecting wires

Circuit Diagram:

Truth Table
NOT Gate
A Y
1 1
R 7400 3
A ; Y 0 | 1
Truth Table
AND Gate Al gl v
0 0 0
1 1
A 7400 3 7400 3 4 Y 0 1 0
B —4 2 10/ o
1 1 1
BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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OR Gate

Ao |70 )3

-
<

EX-OR Gate

1 Y
)| 7400 )L)s_.

A e 1 7400 3 |
- 2
B

1
7400 3
2

R Rr|O|lO| >

R O| kL, O W
PRk o] <

1
7400 3
2

Rl R O|lO| >

RO, | O W

Olr|kr|lo| <

BE & MP Lab Manual
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EX-NOR Gate
1
7400 3
2
2 2
B 1
7400 3
2
A B Y
0| O 1
0| 1 0
110 0
1|1 1
PROCEDURE:

4 Conrectionsare made & per the circuit diagram
5 Switch on the power suppy
6 Apply different comhinationsof inpus and obsrve the out puts

PRECAUTIONS:
1. All the mnrectionsshoud be properly.
2.1C shoud not be reverse.

Reaults:

BE & MP Lab Manual Dept. of ECE
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9 Combinational Circuits (_half adder, full adder, half subtractor).

Aim: - To realizehalf/full adder and half/full suldracbor.

i. Using X-OR and basic gates
ii. Using only nand gates.
Apparatus Required: -
1.Digital circuit designer.
2.1C 7486,IC 7432,IC 7408,IC 7400,etc

3. Conrecting wires.

Circuit Diagram:

Half Adder: Half Adder

(8]
N
9
N

3
i
3

S Ujujy
Y L — 2
0|j1]1]0
1101110
l}c 111el:
Half Subtractor Half Subtractor
N R A|B|D|B|DV) [BV)
, |) 7486 3 D
1 0lo]ofo
Y
D111
110110
1
@é 2@3—8 1|1]o]o
BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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Full Adder:

. N\
X 21 )7486 : : 7486 \ 3 >
Y — ) .

‘ s ) 13 C
2
l 7408 |3
Fuall Adder
A B | Co-1 | S5 | C | 506 | 0V
o | N o |
o | L i | r
4 |} o i | O
4 |} |} 0 L
1 N N i | o
1 N L 0 L
1 L . 0 L
1 |} |} i | L
Pracedure: -

1. Verify the gates.
2. Make the mnnectionsas per the crcuit diagram.
3. Switch onVccand gpply variouscomhnationsof input acording to the truth table.

4. Note downthe output readingsfor half/full adder and half suldtracor sundifference

and the cary/borrowhbit for different comhinationsof inpus.

Results:
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10. Verification of Flip-Flop (JK & D etc..)

AIM: To study the fundamentals of basic memory units and to become familiar with

varioustypes of flip-flopsand verifying the Truth tables of Flip- Flops

() RS-Type(ii) JK-Type(iii) T- Type. (iv) D- Type

APPARATUS
1.Digital circuit designer.

2.1C 7476,1C 7404,1C 7400,etc

3. Conrecting wires.

R S Flip Flop Using NAND Gates

74L.S00 3 1
3 o
74L.S00 Q

CLK ——

1
3 4 Q'
74L.S00 3 2 74LS00

J K Flip Flop Using NAND Gates

12 1
74LS10 3 . Q
74L.S00

CLK ——

1
3 4 Ql
741510 12 2 | 74LS00

w

Py

A

(&
[
WIN |~
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[

LD Flip-Flop:-
|_ Fr
e T }: 2113 =
|© i —
T4 / o
| EEET] _r_ 7410 \\1}: e
Lk ?Br lem
i
741:-)}_?_ 74D \}] N
] L1 L N
\/
=
B
'.-qin):, ﬁ mm}j a :':
Tr |
[ o

Clock . Pukos
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11 Code Converters (Gray to Binary & Binary to Gray )

AIM: Todesign and condruct Binary to Gray and Gray to Binary circuits and verify
their truth tables.
APPARATUS:. 1.Digital circuit designer.

2.1C 7486,7408,7432,7404,7411

3. Conrecting wires.

Binary to Gray Code Converter Gray to Binary Code Converter

G3 . » B3

B3

1
1
4} ) 7486 \_3 .
. T, )) s H2 G2 g . ) 2/ B2
Y/

l l
ﬁ 3 ) 7486 3 B1
o , 7486 C ) _.

7, /.

1 1

, 7486 \_3 GO , 7486 \ 3 BO

BO GO .

/. /.
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Ievpaaii = Chatpaats
B3 Bz | Bl | Bo|Gcamw |Gz W) | Gl (W) | GO W)
0 0 0 o |m o o 0
o 0 0 1 | @ o o 1
o o 1 o | o 1 1
o o 1 1L | @ o 1 0
o 1 0 o |o 1 1 0
o 1 0 L | @ 1 1 1
o 1 1 o | 1 o 1
0 1 1 R 1 o 0
1 0 Ca] o |1 1 o 0
1 0 Ca] 1 1 1 o 1
1 o 1 o |1 1 1 1
1 0 1 1 1 1 1 0
1 1 Ca] o |1 o 1 0
1 1 0 1 1 o 1 1
1 1 1 o |1 o o 1
1 1 1 1 1 o o 0
Procedure: -

1. The circuit connectionsare made a shownin fig.

2.Pin (14)is conrectal to +Vcc and Pin (7) to ground.

3. In the cae of binary to gray conversion, the inpus BO, B1, B2 and B3 are given at

respective pinsand outputs GO, G1, G2, G3 are t&ken for all the 16 comhinationsof the

inpu.

4. In the cae of gray to binary conversion, the inpus G0, G1,G2 and G3 are given at

respective pinsand outputs BO, B1, B2, and B3 are t&en for all the 16 comhinationsof inpus.

5. The values of the outputs are tebulated.

BE & MP Lab Manual Dept. of ECE
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12 Multiplexer and Demultiplexer.

AlIM: To design and condruct multi plexer and demulti plexer and verify their truth tables.
APPARATUS:. Digital circuit designer.

IC 7486,7408,7432,7404,7411.

Conrecting wires.

CIRCUTE DIAGRAMS:

MULTIPLEXER

S1 SO

7411 12

7411 12

7411 12

2| 7411 12

LR

BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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Demultiplexer

7408 3
, YO

7408 3
, Y1

7408 3
, Y2

1T

7408 3
\ Y3

PROCEDURE:
1. Conrect crcuit as per the circuit diagram.
2. Apply different comhinationsof inpus as shownin truth table and oberve the outputs.

3. Tabulate he input and outputs.

PRECAUTIONS:
1. All the mnrectionsshoud be properly.

2.1C shoud nat be reverse.

RESULT:

BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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13 ADDITION OF TWO 8 BIT NUMBERS

AIM: To perform addition of two 8 bit numbers usng 8085.

FLOW CHART
,;
Get the second number
Bt DD IumiDers
{ !
i Store r
()
Ny
PROGRAM:
LX! H 4000H : HL points 4000H
MOV A, M : Getfirst operand
INX H : HL points 4001H
ADD M : Add second operand
INX H : HL points 4002H
MOV M, A . Store resut at 4002H
HLT : Terminateprogram exeaution
BE & MP Lab Manual Dept. of ECE BEC,Bapatla.
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OBSERVATION:
Input:  (4000H)= 14H
(4001H)= 89H

Output: 14H+ 89H=9DH

RESULT:

Thusthe program to add two 8-bit numbers was exeauted.

BE & MP Lab Manual Dept. of ECE
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14: SUBTRACTION OF TWO 8 BIT NUMBERS

AIM: To perform the sultraction of two 8 bit numbers usng 8085.

FLOW CHART:

PROGRAM:

LXI H, 4000H
MOV A, M
INX H
SUBM

INX H

MOV M, A

HLT

BE & MP Lab Manual

l: Start }

[ ]

Get the first number

Gel the second number

Subtract second number from first number

L

Stare the rasull

o

: HL points 4000H

. Get first operand

 HL points4001H

: Sultractsecond operand
: HL points 4002H

: Store resut at 4002H.

: Terminateprogram exeaution

Dept. of ECE
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OBSERVATION:
Input: (4000H)=51H
(4001H)= 19H

Output: 51H-19H= 38H

RESULT:

Thusthe program to sultract o 8-bit numbers was exeauted.

BE & MP Lab Manual Dept. of ECE
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15 Addtion of n numbers usng 8085 Mcroprocessor

AIM: To perform the adition of n numkbers usng 8085microprocessor.

PROGRAM:
MOV BX, offset aray
MOV AL,[BX]
LOOP: INC BX
ADD AL,[BX]
INCN
CMP N, O6H
JLELOOP

HLT

OBSERVATION:

Input: 01H,02H,03H,04H,05H,06H
Output: 01H+02H+03H+04H+05H+061 15H
RESULT:

Thusthe program to add n numlers was exeauted.

BE & MP Lab Manual Dept. of ECE

f oot er

BEC,Bapatla.

44



