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14AEC23 IC APPLICATIONS & ECAD LAB

LIST OF EXPERIMENTS

PART A (IC APPLICATIONS LAB)

OP AMP Applications — Adder, Subtractor and Comparator Circuits.
Active Filter Applications — LPF, HPF (first order).

Function Generator using OP AMPs.

IC 555 Timer — Monostable and Astable Operation of Circuit
Voltage Regulator using IC 723.

4 bit DAC using OP AMP.

R T oA

PART B (ECAD LAB)

3-8 Decoder -74X138 & 8-3 Encoder- 74X148.

8 x 1 Multiplexer -74X151 and 2x4 Demultiplexer-74X155.
4 bit Comparator-74X85.

D Flip-Flop 74X74.

JK Flip-Flop 74X109.

Decade counter-74X90.

S T oA
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INDEX
IC APPLICATIONS LAB
FACULTY
S.NO | DATE NAME OF THE EXPERIMENT
SIGNATURE
Op amp applications — adder,
1
subtractor and comparator circuits.
Active filter applications — LPF, HPF
2
(first order).
3 Function generator using op amps.
IC 555 timer — monostable and
4
astable operation of circuit
5 Voltage regulator using IC 723
6 4 bit DAC using op amp
ECAD LAB
FACULTY
S.NO | DATE NAME OF THE EXPERIMENT
SIGNATURE
. 3-8 decoder — IC 74X138 &
8-3 priority encoder— IC 74X148
8 8 X 1 multiplexer — IC 74X151 &
2 X 4 demultiplexer— IC 74X155
9 4-bit comparator — IC 74X85
10 D-flip flop — IC 74X74
11 JK-flip flop — IC 74X109
12 decade counter — IC 74X90
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OP- AMP APPLICATIONS - ADDER,

SUBTRACTOR AND COMPARATOR CIRCUITS.
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EXP NO: DATE:

OP-AMP APPLICATIONS-ADDER AND SUBTRACTOR

AlIM:
To demonstrate the operation of an inverting summing amplifier.

APPARATUS REQUIRED:
1. 1IC741

2. connecting wires

3. Fixed power supply(+15V and -15V)

4. Dbreadboard

5. resistors

6. R.P.S

R

ADDER:

Op-amp may be used to design a circuit whose output is sum of several input signals such a
circuit is know as adder, it can be used as inverting amplifier or non inverting amplifier.

In the above we are using inverting amplifier by using applying analysis we get.
Vi/Ri+ Va2/R2  =-Vo/Rr since Va=0

Vo = -Rf (V1 R1+V2/R2)
But R1, R> and R have same resistance values.

Vo= - (V1+V2)

SUBTRACTOR:
A basic differential amplifier can be used as subtractor.
By applying model equation at A we get

(V2-Va)/R1+(Va-V0o)/Rr=0
(Ve-V1)/R1 + Ve/R2=0
As resistance value are same
Vo=V1-V2
PROCEDURE:
Adder:
1. Connections are made as per the diagram.
2. Switch on power supply.
3. Observe the output in DMM and calculate the voltage is nothing but the sum of the applied
voltages.
4. Observe that the output voltage is nothing but the sum of the two applied voltages.
5. The output voltage using DMM was measured V0= [(Rf/R1) V1+ (Rf/R2) V2]
6. The phase of output voltage with respect to input was noted using CRO.
7. The output has observed for different configuration of input.
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Subtractor:

PopnE

Rl=10k

The circuit was connected as shown.

Apply different input voltages for V1 and V2 using RPS.

The output voltage using DMM was measured VO=V1-V2.
The output was observed by applying different input voltages.

1 ]\?
V2 HV\R@\_ ™~ 6 o Vo
=10k e
3@ |Lh
O -Veg(-15V)
Reomp=4.5k
ADDER:
S.No V1(V) V2(V) VO0=-(V1+V2)
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SUBTRACTOR:
Ri=10k
Rl=10k Hee (+15V)
i
> ] C} 1;'rr.:.
T
© -Vex(-15V)
Reomp=4.5k
SUBTRACTOR:
S.No V1(V) V2(V) V0=-(V1-V2)
RESULT:
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B) OP-AMP AS COMPARATOR

AlIM:
To design a comparator circuit and to demonstrate the operation.

APPARATUS REQUIRED:

IC 741

Resistance

Fixed power supply(+15V and -15V)
Function generator

CRO

RPS

oakrwdE

THEORY:

When Op-Amp is used as a comparator no feedback is used to the circuit operates with full
gain.

Comparator is a device, which compares the signal voltage with the applied reference voltage at
one of its input terminal. Depending on which of the two voltages are greater that output is either
positive or negative.

It Vin>VRer the output voltage Vo is positive i.e Vo= +Vsat <+Vcc

It Vin<VRer the output voltage Vo is negative i.e. Vo= -Vsat>--VEe

PROCEDURE:

Connections are given as per circuit diagram.

Adjust function generator to producer wave of 1 KHZ.

Vretf(+ve and —ve) is applied from fixed DC power supply or RPS.
The input and output waveforms was observed using CRO.

el e

Comparator:
Circuit Diagram: +Veg(+15V)

E=1K \I
- 7

SRIVENKATESWARA COLLEGE OF ENGINEERING AND TECHNOLOGY (AUTONOMOUS),CHITTOOR Page 8




IC APPLICATIONS & ECAD LAB

INPUT AND OUTPUT WAVE FORMS:
With +ve reference:

Input(V)

“ /N /\ +Yzex(DC)
\ / . T(ms)

Vi /___‘_._,._._--—'-""_"_TSA'I (Vi=+Vrer)

» L(ms)

With —ve reference:

Vsaz(Vi<+VEger)

/\ AN

~Net
\/
r_r_,,.-—-r—““’—vs.u (Vi=+¥rer)

Yo
» L(ms)

\ -Ysaz(Vi=+Vrer )

RESULT:
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ACTIVE FILTER APPLICATIONS-LPF&HPF
(FIRST ORDER)
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EXP NO: DATE:
ACTIVE FILTER APPLICATIONS-LPF&HPFE (FIRST ORDER)

AlIM:
To design and verify the functions of LPF & HPF of first order using Op-amp I1C 741.
APPARATUS:-

1. Resistors

2. Capacitors

3. Fixed power supply(+15V and -15V)

DRB

CRO& probes
Function generator
Bread board

IC 741

Connecting wires

© o N o g b

THEORY:

As their name implies, Active Filters contain active components such as operational amplifiers,
transistors or FET’s within their circuit design.An active filter generally uses an operational amplifier
(op-amp) within its design and Op-amp has a high input impedance, a low output impedance and a
voltage gain determined by the resistor network within its feedback loop.

LPF:

The most common and easily understood active filter is the Active Low Pass Filter. Its principle of
operation and frequency response is exactly the same as those for the previously seen passive filter, the
only difference this time is that it uses an op-amp for amplification and gain control. The simplest form
of a low pass active filter is to connect an inverting or non-inverting amplifier.

A low-pass filter has a constant gain (=Vout/Vin) from 0 Hz to a high cut off frequency fu. This cut off
frequency is defined as the frequency where the voltage gain is reduced to 0.707, that is at f4 the gain is
down by 3 dB; after that (f >fy) it decreases as f increases. The frequencies between 0 Hz and fy are
called pass band frequencies, whereas the frequencies beyond fy are the so-called stop band

frequencies.
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HPF:

The high-pass filter is formed by interchanging the resistor and capacitor in the low-pass filter that you
made the rest of the circuit is the same.For these first-order low-pass and high-pass filters, the gain rolls
off at the rate of about 20dB/decade in the stop band.a high-pass filter has a stop band for 0 < f <f_ and
where f_ is the low cut off frequency. A common use for a high-pass filter is to remove the dc
component of a signal for which you are only interested in the ac components (such as an audio signal).
A bandpass filter has a pass band between two cut off frequencies fu and f., (ft>fL), and two stop bands
0 < f<fL and f >fu. The bandwidth of a band pass filter is equal to fr—fi.

PROCEDURE:-

FOR LPF&HPF:

Connect the circuit as shown in circuit diagram.

Set power supply voltage to +/-15v

Set i/p amplitude to 1v/2v and vary i/p freq in steps.

Note the o/p amplitude and frequency and calculate gain and covert into decibels.

o & w0 N oE

Plot the graph b/w frequency and gain.

DESIGN OF FIRST ORDER LPF AND HPF:
LPF DESIGN: HPF DESIGN:
Fu=1 KHZ FL=1KHZ
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Low pass filter:
Circuit diagrams:

El1=10k

Vo

' %
vl ;
@ I -15w % Ry

R1=10KkQ Ri=10kQ
B O +VCC
-2 +15v
‘“\HK
C Ic 6 Vo
= i
| 74l
| /
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Frequency response:

Low pass filter:

i;!;r.lx,a.gg gain(db)
-20db/decade
M \<
I

Pas=s Band I Stop

Y

Fu Erequency(HZ)

High passEilter

veltage gain(db)
F
-20db/decade

M_

Stop
Band

Pass Band

f‘raqueﬁc*g_-—‘(HZj
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LOW PASS FILTER:

S.No | Frequency o/p Voltage Vo Vo/Vin Gain =20 log
in Volts [Vo/Vin|
HIGH PASS FILTER:
S.No Frequency o/p Voltage Vo | Vo/Vin Gain =20 log
in Volts [Vo/Vin|
RESULT:
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SQUARE WAVE GENERATOR
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EXP NO: DATE:
SQUARE WAVE GENERATOR

AIM: To design a square wave generator circuit for the frequency of
Oscillations of 1IKHZ

APPARATUS:

1 OP-AMP
2 RESISTOR
3 CAPACITOR
4 CRO

5 RPS
DESIGN:

F=1KHZ =T=1ms

R2 =C= uF
R1=1.16R2

T=2RC

R=T/2C =

THEORY:

A simple op-Amp square wave generator is also called as free running oscillator, the principle of
generation of square wave output is to force an op-amp to operate in the saturation region . A fraction
B=R2/(R1+R2) of the output is fed back to the (+) input terminal. The output is also fed to the (-)
terminal after integrating by means of a low pass Rc combination in astablemultivibrator both the states
are quasistables. The frequency is determined by the time taken by the capacitor to charge from- fVsat
to+pBVsat.

PROCEDURE:

1. The connection is given as per the circuit diagram.

2. Connect the CRO in the output and trace the square waveform.

3. Calculate the practical frequency and compare with the theoretical
Frequency.

4. Plot the waveform obtained and mark the frequency and time period.
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CIRCUIT DIAGRAM:

R
& ~15%7)
r
* -0 lc ] W
Fa1
3=

3
0
|
2
e
7
O

OUTPUT WAVE FORMS:

Vout L

BVout

- B Vout

- Vour

— T - ——————TIME,t

Output and Capacitor Voltage wWaveforms

RESULT:
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IC 555 TIMER - MONOSTABLE AND ASTABLE
OPERATION OF CIRCUIT
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EXP NO:

DATE:

MONOSTABLE MULTIVIBRATOR USING 555

AlIM:
To design a Monostablemultivibrator using 555 IC Timer to produce a pulse width

Of —---mmmm -
APPARATUS:

1. 5551C.

2. Resistors and capacitors according to design.

3. Fixed power supply(+5V)

4. Connecting wires.

5. C.R.O and function generator.
THEROY:

Monostablemultivibrator has one state and the other state is quasi stable state. The circuit is
useful for generating signal output pulse of adjustable time duration in response to a triggering signal.
The width of the output pulse depends only on external components connected to IC.

DESIGN:

VC=Vcc (1-eRC)
Width of the pulse T=1.1RC sec.

PROCEDURE:

1.
2. Connect the circuit carefully with out causing damage to the IC.

3.

4. Switch on the power supply and observe the wave forms across capacitor and at pin no.3

5.

Study the pin diagram of 555 IC Timer carefully.
Apply Triggering pulse from FG to PIN NO:2

from CRO.
Tabulate all the readings and plot graph for V¢, Trigger pulse & output.

SRIVENKATESWARA COLLEGE OF ENGINEERING AND TECHNOLOGY (AUTONOMOUS),CHITTOOR Page 20




IC APPLICATIONS & ECAD LAB

Monostable using S55 timer:
Circuit diagram:

O
+NVec(+5WV)

[

7 ==r

T
B
A —F

a

4—§

C=0.01] fJ—i 3

1

Output waveforms:

Trigger
4+ Noltage(V)
173% ¢
| » L(ms)
I — 2/3%cece
I .
e | “oltage Across Capacitor
|
I
I
I I
e Output
inmmli R——
RESULT:
T= -mmmee- Duty cycle D= (tiow/T) = -------------- , O/P Frequency= -----------
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ASTABLE MULTIVIBRATOR USING 555

AlIM:
To design a Monostablemultivibrator using 555 IC Timer to produce a pulse width
O and duty cycle %
APPARATUS:
1. 555 IC.

2. Resistors and capacitors according to design.
3. Connecting wires.

4. C.R.O and function generator.

5.Fixed power supply(+5V)

THEROY:

Monostablemultivibrator has one state and the other state is quasi stable state. The circuit is
useful for generating signal output pulse of adjustable time duration in response to a triggering signal.
The width of the output pulse depends only on external components connected to IC.

Total Time T=0.69(Ra+Rg) C
Duty cycle %D=(Ra+Rg)/(Ra+2Rg)*100

DESIGN:
Ve=Vcc (1-e7RC)
Total Time T= 0.69(Ra+Rs) C
Duty cycle %D=(Ra+Rg)/(Ra+2Rg)*100

PROCEDURE:
1. Study the pin diagram of 555 IC Timer carefully.
2. Connect the circuit carefully with out causing damage to the IC.
3. Switch on the power supply and observe the capacitor and output wave forms from CRO.
4. Tabulate all the readings and plot graph for V¢, Trigger pulse & output.
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Astable circuit using 555 timer:

OsVee(+5V)
8 4
SO
E. CE.O Ontput
7 IC 555

Crutput

=, —

Output waveforms:
4 Voltage(V)
t f f | 2/3Vee
vE : | | |
| I I violtage
| | | | Across
! | | | capacitor
T ] B i 1/3 Vee
L N T |
e 19
I |
] T L . |
| | R T |
Yp [ | l I
output
RESULT:
T= -mmmee- Duty cycle D= (ton/T) = -------------- , Free running Frequency= -----------
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VOLTAGE REGULATOR USING IC 723
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EXP NO: DATE:

VOLTAGE REGULATOR USING IC 723

AlIM:
To determine and obtain the characteristics of voltage regulator using IC 723
APPARATUS:

.1C 723

. DMM

. Connecting wires.

. RPS

. Bread board

. Resistors-2.7K, 5.6K, 1K, 2.2K
. Capacitors-0.001pf, 0.1uf

. DRB

coO~NO OIS WN -

THEROY:

A voltage regulator is circuit that supplies constant voltage regardless of the changes in load
current. Except for switching regulators; all other types of regulators are referred as linear regulators.
The functional diagram of the voltage regulator is shown below. It consists of a voltage reference
source (Pin 6), an error amplifier with its inverting input on pin 4 and non-inverting input on pin 5, a
series pass transistor (pins 10 and 11), and a current limiting transistor on pins 2 and 3. The device can
be set to work as both positive and negative voltage regulators with an output voltage ranging from 2 V
to 37 V, and output current levels upto 150 m A. The maximum supply voltage is 40 V, and the line
and load regulations are each specified as 0.01%.

PROCEDURE:
Line regulation:

1. Connect the circuit as per the diagram.

2. Initially disconnect the load resistance and note down the o/p voltage which is the no load voltage
VL

3. Now, at constant load resistance, note down the o/p the voltage by varying the i/p voltage.

4. Tabulate the reading
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Load regulation:

1. Connect the circuit as per the diagram.

2. Initially disconnect the load resistance and note down the o/p voltage which is the no load voltage

VL
3. Now, at constant i/p voltage, note down the o/p the voltage by varying the load resistance.
4. Tabulate the readings.

CIRCUIT DIAGRAMS:

HIGH VOLTAGE REGULATOR:

MODEL GRAPHS:
LINE REGULATION: LOAD REGULATION:
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LOW VOLTAGE REGULATOR:

MODEL GRAPHS:
LINE REGULATION:

LOAD REGULATION:
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TABULAR COLUMNS:
HIGH VOLTAGE REGULATOR:
LINE REGULATION: LOAD REGULATION:

HIGH VOLTAGE REGULATOR:
LINE REGULATION: LOAD REGULATION:

RESULT:
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DIGITAL TO ANALOG CONVERTER (DAC)
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EXP NO: DATE:

DIGITAL TO ANALOG CONVERTER (DAC)

AlIM:
To construct a 4-bit R-2R ladder type DAC converter. Plot the transfer characteristics. . Calculate
resolution of converter from the graph.

APPARATUS:

Resistors

DMM

Fixed power supply(+15V and -15V and 5V)
Connecting wires

Power supply

agkrwdE

DESIGN:
1. Choose R=10KQ,2R=20KQ
2. For logic ‘0’ short to ground and logic ‘1’ connected to a +5v

PROCEDURE:
1. Set up the circuit as shown in figure.
2. Measure the output voltage for all binary inputs (0000to 1111) states and plot graph of binary
inputs Vs output voltage.
3. Measure the size of each step and hence calculate resolution.
Resolution= [Vfs/ (2"-1)]
4. Tabulate all the readings.
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Circuit diagram:

R10k Ri10ok Ril0k Rl10k RI10H V. =415V
W I —— M —— MW —— L2 "‘“‘“7’> A

2R20k = 2R 20K=2R 20k 2R 20

b b
I

<
o

ok A(-Vm=-15V)

Dy 3 / D Dh—

‘ | +5V (1)

0V=GND(Logic 0) -

Transfer Characteristics:

I3

D=MS5B

Dy=L5B

Digital input

L 3

RESULT:
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3-8 DECODER - IC 74X138
&
8-3 PRIORITY ENCODER - IC 74X148
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EXP NO:

DATE:

3-8 DECODER-IC 74X138 & 8-3 PRIORITY ENCODER-IC 74X148

3-8 DECODER-IC 74X138

AIM:To verify the truth table of 3-8 Decoder.

APPARATUS:
1. Digital IC Trainer Kit.
2. Patch Cards.
3. 1C 74X138.

PROCEDURE:
1. Connect the parameters as per pin configuration.

2. Switch on the experimental kit.

3. Vary the input according to the truth table.

4. Repeat the same procedure for different values of input.
5

. Compare the output values according to the input values.

AH' e Voo
B L2 15 YO
cLja 14 Y1

4 13/} Y2

5 12 Y3
G1l]s 111] ¥4

7

g

101 Y5
9 Y &
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TRUTH TABLE:G2=G2A’+G2B’

Inputs Cutputs
Enable Select
G1|G2 (Note 1) [C|B [A[YO|Y1[Y2|Y3|Y4|Y5(Y6|YT
X H XIX|X|H|{H|H[H|H|H|H[H
L X XIX|X|H|{H|H|[H|H|H|H[H
H L LILIL|L|H|H|H|{H|H|H]|H
H L LILIH{H|L|H|H|{H|H|H]|H
H L LIH|[L|H|H|{L|H|{H|H|H]|H
H L LIHI[H{H|H|{H|L|{H|H|H]|H
H L HILILIH|H|{H|H|L|H|H]|H
H L HILIHIH|H|(H|H|H|L|[H]|H
H L HIHILIH|H|H|H|H|H|L|H
H L HIHIHHH|H[H|H|H|H|[H]|L
LOGIC SYMBOL :

SELECT EMABLE
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LOGIC DIAGRAM:

(15

;

.

i
3 —[}Q~L‘; 'S —
FMALLE aaa ! »

10
Y

b
t4)
INPLITS |/
g |

—
L=
-

am;{}:—. >

I

=jule

SELECT iz
mrums | OB Dﬁ "‘C{:-"‘_"

]

=

=

t

" |31 D : [D i
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8-3PRIORITY ENCODER — IC 74X148

AIM:To verify the truth table of 8-3 Priority Encoder.

APPARATUS:
1. Digital IC Trainer Kit.
2. Patch Cards.
3. 1C 74X148.

PROCEDURE:
1. Connect the parameters as per pin configuration.

2. Switch on the experimental Kit.

3. Vary the input according to the truth table.

4. Repeat the same procedure for different values of input.
5. Compare the output values according to the input values.

PIN.CONEIGURATION:

e
89 03 I

]

o] [5] 01 7] 7] 7]

3
4

H

O

TE O E 0 [

Oy

SRIVENKATESWARA COLLEGE OF ENGINEERING AND TECHNOLOGY (AUTONOMOUS),CHITTOOR Page 36




IC APPLICATIONS & ECAD LAB

TRUTH TABLE:

Inputs Qutputs
E1|lgp 14t b 13 1g I lg 17 |GS|Ay A Ay |EO
HIX X X X X X X X]|H|H H HIH
L|H H H H H H H HI|H|H H HIJL
LI X X X X X X X LlL L L L |H
LI X X X X X X L HJJL|H L L J|H
LI X X X X X L H HJIL|JL H LJ|H
LI X X X X L H H HJ|IL|H H L |H
LI X X X L H H H HJIL|L L HIH
L X X L H H H H HIJJL|H L HIH
L | X L H H H H H HJL|L H HIH
L]L H H H H H H HJ|JL|H H HIH
LOGIC SYMBOL.:
10 11 12 13

lllllllll

o 14

17 E1

EO Ap A1 Ao GS
15 9 7 i] 14
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IC APPLICATIONS & ECAD LAB

LOGIC DIAGRAM:
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IC APPLICATIONS & ECAD LAB

SOFTWARE
AIM: To write and simulate a VHDL Program for 3-8 decoder and 8-3 priority encoderby

usingModelsim.

SOFTWARES REQUIRED:
» System with Modelsim 6.3 Version.

PROCEDURE:
1. Switch on the system and open the Modelsim Window.

2. Open the new editor window through File->New->Source>VHDL.
3. Type the VHDL Program in editor window and save the program with file_name.vhd.
4. Compile the program. If there is any error found, rectify the error in a program and

againCompile until getting the error free code.

o

Simulate the program. Add the waveform with input and output signals in the program.
6. Apply different values to the input signals and observe the output signals for corresponding

inputs.
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IC APPLICATIONS & ECAD LAB

VHDL PRQGRAM FOR 3:8DECQDER:
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY DEC3TO8 IS
PORT (G1, G2A_L, G2B_L: IN STD_LOGIC;
A: IN STD_LOGIC_VECTOR (2 DOWNTO 0);
Y _L: OUT STD_LOGIC_VECTOR (0 TO 7));
END DEC3TOS;

ARCHITECTURE DATAFLOW OF DEC3TO8 IS
SIGNAL Y_L_I:STD_LOGIC_VECTOR (0 TO 7);
BEGIN
WITH A SELECT
Y_L_1<="11111110" WHEN "000" ,
"11111101" WHEN "001",
"11111011" WHEN "010",
"11110111" WHEN "011",
"11101111" WHEN "100",
"11011111" WHEN "101",
"10111111" WHEN "110",
"01111111" WHEN "111",
"01111111" WHEN OTHERS;
Y L<=Y_L_I WHEN (G1 AND (NOT G2A_L) AND (NOT G2B_L)) =0’
ELSE "11111111";
END DATAFLOW;
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IC APPLICATIONS & ECAD LAB

SIMULATION RESULTS:

ﬂwave-default m 1 _"4

Ale Fot View Add Fomat Took Window

800 My ‘ Y ‘ (CLEE T EEER TS ‘ i

* lmmﬁ
‘ fﬁemdmfaﬂai .-

SRIVENKATESWARA COLLEGE OF ENGINEERING AND TECHNOLOGY (AUTONOMOUS),CHITTOOR Page 41




IC APPLICATIONS & ECAD LAB

VHDL PROGRAM FOR 8-3 PRIORITY ENCODER:
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_ARITH.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY ENCODERS_3 IS
PORT (EN: IN STD_LOGIC;
D_IN: IN STD_LOGIC_VECTOR (7 DOWNTO 0);
D_OUT: OUT STD_LOGIC_VECTOR (2 DOWNTO 0) );
END ENCODERS_3;
ARCHITECTURE ENCODER_ARCH OF ENCODERS_3 IS
BEGIN
PROCESS (EN, D_IN)
BEGIN
IF (EN ='1") THEN
D_OUT <= "000":
ELSE
CASED_IN IS
WHEN "00000001" => D_OUT <= "000";
WHEN "“0000001X" => D_OUT <= "001";
WHEN "000001XX" => D_OUT <= "010";
WHEN "00001XXX" => D_OUT <= "011";
WHEN "0001XXXX" => D_OUT <= "100";
WHEN "001XXXXX" => D_OUT <= "101";
WHEN "01XXXXXX" => D_OUT <= "110";
WHEN "IXXXXXXX" => D_OUT <= "111";
WHEN OTHERS => NULL;
END CASE;
END IF;
END PROCESS;
END ENCODER_ARCH;
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IC APPLICATIONS & ECAD LAB

SIMULATION RESULTS:

ﬂwave-delault F * 1‘ —

e Edt View Add Fomat Took Window

o ATt 233 Ry

H'EREL R HHE&‘@@“@@
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IC APPLICATIONS & ECAD LAB

8X1 MULTIPLEXER - IC 74X151
&
2X4 DEMULTIPLEXER - IC 74X155
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IC APPLICATIONS & ECAD LAB

EXP NO: DATE:
8X1 MULTIPLEXER-IC 74X151&2X4 DEMULTIPLEXER-IC 74X155

8X1 MULTIPLEXER — IC 74X151

AIM:To verify the truth table of 8X1 Multiplexer.

APPARATUS:
1. Digital IC Trainer Kit.
2. Patch Cards.
3. 1C 74X151.

PROCEDURE:
1. Connect the parameters as per pin configuration.

2. Switch on the experimental Kit.

3. Vary the input according to the truth table.

4. Repeat the same procedure for different values of input.

5. Compare the output values according to the input values.
PIN.CONEIGURATION:

|3[I U Vcc
‘2 [2] 15] 14
(3] [14] 1s
to[2} 13] 16
v[e] [11] so
El7 0] S,
ano [8 ) {s]s2
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IC APPLICATIONS & ECAD LAB

OUTPUTS

INPUTS

l7

ls

I5

l

Iy

I

0

ly

Sy

S

$;

TRUTH TABLE:

I'l:"l [‘Iﬂ I'H

i i
> >
3|
i
- [
0 (T} 4
=]
______nli._...________.-__,ﬁ.,..
[TTTTTTT
TR N= 0T AN
Ll I I
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LOGIC DIAGRAM:
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IC APPLICATIONS & ECAD LAB

2X4 DEMULTIPLEXER — IC 74X155

AIM:To verify the truth table of 1X4 Demultiplexer.

APPARATUS:
1. Digital IC Trainer Kit.
2. Patch Cards.
3. 1C 74X155.

PROCEDURE:
1. Connect the parameters as per pin configuration.

2. Switch on the experimental kit.

3. Vary the input according to the truth table.

4. Repeat the same procedure for different values of input.
5

. Compare the output values according to the input values.

PIN. CONEIGURATION:

1ic [r Use[ vec

1G [J2 5[] 2C

B[]z 1al]26G

13 e 13 A
1v2 s 12[J 2v3
1Yt [Js  11[] 2v2
1vo (7 2Y1
GND [Js 2Y0
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IC APPLICATIONS & ECAD LAB

TRUTH TABLE:

‘i

o —q =
¢ ] 1O

e 12

INPUTS OUTPUTS
SELECT STROBE DATA Y0 - Y2 1¥3
B A 1G 1c
X X H X 4 H H 2
R L H L H H -
L H L H H L v 2
H L L H b H L 2
H H L H b H H L
X % X L b H H H

INPUTS OUTPUTS
SELEQY | WIROWS: | BaIN 2Y0 2y1  2v2 2v3
B A 2G 2C
X X H X H H H H
L L L L L 2 H H
L H L L b L H 2
H L L L 2 H L H
H H L L H - - L
X X P H - b H H

B
E Ag Ag E
DECODER a Aq Aq DECODER bj
1 2 3

LI

1 1

SRIVENKATESWARA COLLEGE OF ENGINEERING AND TECHNOLOGY (AUTONOMOUS),CHITTOOR Page 49




IC APPLICATIONS & ECAD LAB

LOGIC DIAGRAM:

{2} I7)OUTPUT
ST l:l%EE - ),, vo
DATA D" -::j:\/7 H Dbm_lnuwur

|
1C — 1¥1
+
! (5) OUTPUT
+ 1¥2

SELECT (3}
B _|>° * ‘|>
_ 4] guTPUT
— )"_ 1¥3

| -—js_lmwur
SELECT her: B Y0
A |

| (10)ouUTPUT
i 2v1

DATA (15} {(11OUTPUT
G L 2v2
STROBE (14) . (12)ouTPUT
2G = 2v3
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IC APPLICATIONS & ECAD LAB

SOFTWARE

AIM: To write and simulate a VHDL Program for 8X1 Multiplexer and 1X4 Demultiplexer
by using Modelsim.

SOFTWARES REQUIRED:
» System with Modelsim 6.3 Version.

PROCEDURE:
1. Switch on the system and open the Modelsim Window.
. Open the new editor window through File>New->Source->VHDL.

2
3. Type the VHDL Program in editor window and save the program with file_name.vhd.
4. Compile the program. If there is any error found, rectify the error in a program and

againCompile until getting the error free code.

o

Simulate the program. Add the waveform with input and output signals in the program.
6. Apply different values to the input signals and observe the output signals for corresponding

inputs.
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IC APPLICATIONS & ECAD LAB

VHDL PROGRAM FOR 8X1 MULTIPLEXER:
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY MUX8X1 IS
PORT (S: IN STD_LOGIC_VECTOR (2 DOWNTO 0);
D: IN STD_LOGIC_VECTOR (7 DOWNTO 0);
EN: IN STD_LOGIC;
Y: OUT STD_LOGIC);
END MUX8X1;
ARCHITECTURE MUX_8X1 OF MUX8X1 IS
BEGIN
PROCESS (S, D, EN)
BEGIN
IF (EN="0)THEN Y<="0";
ELSE
CASE SIS
WHEN "000"=> Y<=D (0);
WHEN "001"=> Y<=D (1);
WHEN "010"=> Y<=D (2);
WHEN "011"=> Y<=D (3);
WHEN "100"=> Y<=D (4);
WHEN "101"=> Y<=D (5);
WHEN "110"=> Y<=D (6);
WHEN "111"=> Y<=D (7);
WHEN OTHERS=> Y<=0"
END CASE;
END IF;
END PROCESS;
END MUX_8X1;
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IC APPLICATIONS & ECAD LAB

SIMULATION RESULTS:

 He Bt Ven Add Romat Tork Wdow
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IC APPLICATIONS & ECAD LAB

VHDL PROQGRAM FOR 1X4 MULTIPLEXER
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY DEMUX2X4 IS
PORT (D, EN: IN STD_LOGIC;
S: IN STD_LOGIC_VECTOR (1 DOWNTO 0);
Y: OUT STD_LOGIC_VECTOR (3 DOWNTO 0));
END DEMUX2X4;

ARCHITECTURE DEMUX_2X4 OF DEMUX2X4 IS

BEGIN
PROCESS (S, EN, D)
BEGIN
IF (EN='0') THEN
Y<="0000";
ELSE
CASE S IS
WHEN "00"=> Y (0) <=D:
WHEN "01"=> Y (1) <=D:
WHEN "10"=> Y (2) <=D:
WHEN "11"=> Y (3) <=D:
WHEN OTHERS=> Y<="0000";
END CASE;
END IF;

END PROCESS;
END DEMUX_2X4,
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SIMULATION RESULTS:

fie Edt View Add Fomat Took Window
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IC APPLICATIONS & ECAD LAB

4-BIT COMPARATOR - IC 74X85
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IC APPLICATIONS & ECAD LAB

EXP NO: DATE:
4-BIT COMPARATOR — IC 74X85

AIM:To verify the truth table of 4-bit comparator.

APPARATUS:
1. Digital IC Trainer Kit.
2. Patch Cards.
3. 1C 74X85.

PROCEDURE:
1. Connect the parameters as per pin configuration.

2. Switch on the experimental Kit.

3. Vary the input according to the truth table.

4. Repeat the same procedure for different values of input.
5

. Compare the output values according to the input values.

PIN.CONEIGURATION:

B3 [1] had (18] Ve
la<g IE E Al
la=g [Z] ] B2
la=m E E AZ
A=B [ 5] (13 A
A=B [F] 1] B1
A<B [T] 10| AD
GND [E] 9] BO
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IC APPLICATIONS & ECAD LAB

TRUTH TABLE:

COMPARING INPUTS EXPANSION INPUTS OUTPUTS
A3,B3 AZB2 A1 Bi AlB0 la:8 la<g la=g A-B A<B A=B
A3=83 X X X X X X H L L
A3<B3 X X X X X X | H L
A=B3  AL:B2 X X X X X H L L
A=B3  A2B2 X X X X X | H L
A=B3  AB2  AtsBi X X X X H L L
A:=B3  A=B2  Al<Bi X X X X | H L
A=B3 AB2 A=BY A0=B0 X X X H L L
A=B3  A-B2  Al=Bi AD<B0 X X X | H L
A=B3  A-B2 A1=Bi A=B0 H L | H L L
A=B3  AB2 A1=Bi A0=B0 L H | | H L
A=B3  A-B2  Al=Bi A0=B0 L L H | L H
A=B3  A-B2 A1=B1 A=B0 X X H | L H
AR=B3  AB2  At=Bi AD=B0 H H | | L L
A3  A=B2  Al=Bi A0=B0 L L I H H L
LOGIC SYMBOL.;
0 12 13 15 8 1M 41
AD Al A2 .t-L B0 B1 Bz B2

2 la<B

3 lg=p

4 a8

A8 A=B  A<B
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LOGIC DIAGRAM:

Az
B3
B Ao :
A>B
_B-] :\'I p—
Ao
Bo
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IC APPLICATIONS & ECAD LAB

SOFTWARE

AIM:To write and simulate a VHDL Program for 4-bit Comparator by using Modelsim.

SOFTWARES REQUIRED:
» System with Modelsim 6.3 Version.

PROCEDURE:
1. Switch on the system and open the Modelsim Window.
. Open the new editor window through File>New->Source>VHDL.

2
3. Type the VHDL Program in editor window and save the program with file_name.vhd.
4. Compile the program. If there is any error found, rectify the error in a program and

againCompile until getting the error free code.

o

Simulate the program. Add the waveform with input and output signals in the program.
6. Apply different values to the input signals and observe the output signals for corresponding

inputs.
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IC APPLICATIONS & ECAD LAB

VHDL PROGRAM FOR 4-BIT. COMPARATOR:

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY COMP IS

PORT (A, B: IN STD_LOGIC_VECTOR (3 DOW

NTO0) ;

AGTB, ALTB, AEQB: OUT STD_LOGIC);

END COMP;

ARCHITECTURE COMP_BEH OF COMP IS

BEGIN
PROCESS (A, B)
BEGIN
IF (A>B) THEN
AGTB<="1";
AEQB<='0";
ALTB<="0}
ELSIF (A<B) THEN
AGTB<="0";
AEQB<='0";
ALTB<="1"
ELSIF (A=B) THEN
AGTB<="0";
AEQB<='1";
ALTB<="0"
END IF;
END PROCESS;
END COMP_BEH,;
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SIMULATION RESULTS:

B Et Ven Lid Fomat Took Window
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IC APPLICATIONS & ECAD LAB

D - FLIP FLOP = IC 74X74
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IC APPLICATIONS & ECAD LAB

EXP NO: DATE:
D-FLIP FLOP — IC 74X74

AIM:To verify the truth table of D-flip flop.

APPARATUS:
1. Digital I1C Trainer Kit.
2. Patch Cards.
3. 1IC 74X74.

PROCEDURE:
1. Connect the parameters as per pin configuration.

2. Switch on the experimental Kit.
3. Vary the input according to the truth table.
4. Repeat the same procedure for different values of input.

5. Compare the output values according to the input values.

PIN.CONEIGURATION:

FDO [T ] Ve
Do [T 13 "1
CPO [3] 13 D1
00 [F] 1] cP1
Qo [5 10] Bt
™ [ O]
GND [ 7] (B8] T
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IC APPLICATIONS & ECAD LAB

TRUTH TABLE:

IMPUTS

IIII_II_g

LOGIC SYMBOL.:
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oy
o =01

13 —O RN

—r
—

m— 8

-::-—DE

a — 22

o — 0 K




IC APPLICATIONS & ECAD LAB

LOGIC DIAGRAM:

Niplie
\

L
i
(I
9
il
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IC APPLICATIONS & ECAD LAB

SOFTWARE

AIM:To write and simulate a VHDL Program for D-Flip-Flop by using Modelsim.

SOFTWARES REQUIRED:

» System with Modelsim 6.3 Version.

PROCEDURE:
1. Switch on the system and open the Modelsim Window.
2. Open the new editor window through File->New->Source>VHDL.
3. Type the VHDL Program in editor window and save the program with file_name.vhd.
4. Compile the program. If there is any error found, rectify the error in a program and
againCompile until getting the error free code.
5. Simulate the program. Add the waveform with input and output signals in the program.
6. Apply different values to the input signals and observe the output signals for corresponding

inputs.
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IC APPLICATIONS & ECAD LAB

VHDL PROGRAM FOR D-FLIP FLOP:

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY D_FF IS
PORT (D, CLK: IN STD_LOGIC;
Q, QBAR: INOUT STD_LOGIC);
END D_FF;

ARCHITECTURE D_FF1 OF D_FF IS
BEGIN
QBAR<=NOT Q;
PROCESS (D, CLK)
BEGIN
IF (CLK="1' AND CLK’EVENT) THEN
Q<=D;
ELSE
Q<=07,
END IF;
END PROCESS;
END D_FF1;
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SIMULATION RESULTS:

o 1t o A Tk
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IC APPLICATIONS & ECAD LAB

JK - FLIP FLOP - IC 74X109
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IC APPLICATIONS & ECAD LAB

EXP NO: DATE:
JK-FLIP FLOP — IC 74X109

AIM:To verify the truth table of JK-flip flop.

APPARATUS:
1. Digital I1C Trainer Kit.
2. Patch Cards.
3. 1C 74X109.

PROCEDURE:
1. Connect the parameters as per pin configuration.

2. Switch on the experimental Kit.
3. Vary the input according to the truth table.
4. Repeat the same procedure for different values of input.

5. Compare the output values according to the input values.

PIN CONEIGURATION:

1ICLR[ 1
142
1K[3

1CLK 4

1PRE[ s
10| |s
1007

GNDL{s
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IC APPLICATIONS & ECAD LAB

TRUTH TABLE:

FUNCTION TABLE (sach fip-flop)

INPUTS DUTPUTS |
PRE CLR CLK +4 Kk | @ a
L H X X X H L
H L x X ¥ | H
L L X X X | Ht Hi
H H t oL L H
H H t kL TOGGLE
H H t L H | Qg Qg
H H t H H H L
L % X
T N
1 4:%:—-——1J (6] 10
1CLK Gt
s S
ToT: JLLAN N
2PRE %b-
5 114 10,
camd
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LOGIC DIAGRAM:

PRE | . } —] :D:H_n

CLK

"
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IC APPLICATIONS & ECAD LAB

SOFTWARE

AIM:To write and simulate a VHDL Program for JK-Flip-Flop by using Modelsim.

SOFTWARES REQUIRED:
» System with Modelsim 6.3 Version.

PROCEDURE:
7. Switch on the system and open the Modelsim Window.
8. Open the new editor window through File->New->Source>VHDL.

9. Type the VHDL Program in editor window and save the program with file_name.vhd.

10. Compile the program. If there is any error found, rectify the error in a program and
againCompile until getting the error free code.

11. Simulate the program. Add the waveform with input and output signals in the program.

12. Apply different values to the input signals and observe the output signals for corresponding

inputs.
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IC APPLICATIONS & ECAD LAB

VHDL PROGRAM FOR JK-FLIP FLOP:;
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY JKFF IS
PORT (J, K, CLK,RST: IN STD_LOGIC;
Q:INOUT STD_LOGIC);
END JKFF;
ARCHITECTURE JKFF1 OF JKFF IS
SIGNAL QBAR: STD_LOGIC;
BEGIN
PROCESS (CLK)
BEGIN
IF (CLK="1' AND CLK'EVENT) THEN
IF (RST="1) THEN
Q<=0"
ELSE
Q<= (J AND (NOT Q))OR ((NOT K) AND Q);
END IF;
END IF;
END PROCESS;
QBAR<= NOT Q;
END JKFF1;
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SIMULATION RESULTS:

ﬂwave'default
o A0t Ve A ot o Vit
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IC APPLICATIONS & ECAD LAB

DECADE COUNTER - IC 74X90
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IC APPLICATIONS & ECAD LAB

EXP NO: DATE:
DECADE COUNTER —1C 74X90

AIM:To verify the truth table of Decade counter.

APPARATUS:
1. Digital IC Trainer Kit.
2. Patch Cards.
3. 1C 74X90.

PROCEDURE:
1. Connect the parameters as per pin configuration.

2. Switch on the experimental Kit.

3. Vary the input according to the truth table.

4. Repeat the same procedure for different values of input.
5

. Compare the output values according to the input values.

PIN.CONEIGURATION:
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IC APPLICATIONS & ECAD LAB

TRUTH TABLE:

RESET/SET INPUTS OUTPUTS
MR; MRz MS,; | MS; | Qp | Q, | Q; | Q3
H H L X L L L L
H H X L L L L L
4 x H H H L L H
L X L X Count
X L X L Count
L X X L Count
H L L X Count
BCD COUNT SEQUENCE:;
OUTPUTS
COUNT
Qo | Q1 | Q2 | Q4
0 L L L L
1 H L L L
2 L H L L
3 H H L L
4 L L H L
5 H L - H L
5] L H H L
7 H H H L
8 L L L H
g H L L H
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IC APPLICATIONS & ECAD LAB

LOGIC SYMBOL.:

4 7
14 CPy
1 cPy
MR Qg Q¢ Qg Q3
2 3 12 9 B 11

LOGIC DIAGRAM:
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IC APPLICATIONS & ECAD LAB

SOFTWARE

AIM:To write and simulate a VHDL Program for Decade counter by using Modelsim.

SOFTWARES REQUIRED:
» System with Modelsim 6.3 Version.

PROCEDURE:
1. Switch on the system and open the Modelsim Window.
. Open the new editor window through File>New->Source>VHDL.

2
3. Type the VHDL Program in editor window and save the program with file_name.vhd.
4. Compile the program. If there is any error found, rectify the error in a program and

againCompile until getting the error free code.

o

Simulate the program. Add the waveform with input and output signals in the program.
6. Apply different values to the input signals and observe the output signals for corresponding

inputs.
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VHDL PROGRAM FOR DECADE COUNTER:

LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_ARITH.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITY DC_COUNTER IS
PORT (CLK, CLR: IN STD_LOGIC;
Q: INOUT STD_LOGIC_VECTOR (3 DOWNTO 0));
END DC_COUNTER;

ARCHITECTURE BEHAVE OF DC_COUNTER IS
BEGIN
PROCESS (CLK,EN)
BEGIN
IF (CLR='0") THEN Q<="0000";
ELSE
IF (CLKEEVENT AND CLK="1") THEN
IF(Q="1001")THEN
Q<="0000";
ELSE
Q<=Q+L;
END IF;
END IF;
END IF;
END PROCESS;
END BEHAVE;
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SIMULATION RESULTS:

PO
f o
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