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To measure input offset current, input bias current and output offset
voltage of a given OPAMP. To measure input impedance, output
impedance & slew rate of OPAMP (IC 741).
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MAULANA AZAD NATIONAL INSTITUTEOF TECHNOLOGY, BHOPAL
ELECTRONICS LAB

EXPERIMENT NO.1

CHARACTERISTICS OF OPERATIONAL AMPLIFIER

Aim: To study the Input Offset Current, Input & Output Offset
Voltage of an operational Amplifier IC 741. To study the Gain Error,
Band Width, Slew Rate & Output Impedance.

Instruments required:
The instrument comprises of the following built in parts:

1. Fixed Output DC Regulated Power Supply of £15V)

2. DC Regulated, Continuously Variable, Short Circuit & Overload
protected Power Supply of 0-2V.

3. Operational Amplifier IC741 is placed inside the cabinet and
connections brought out on sockets.

4. Combination of resistances are soldered behind the front
panel.

5. Potentiometers are also provided on the front panel

Theory:
INPUT OFFSET CURRENT CHARACTERISTIC:

Input offset current is the difference of two input (inverting and
noninverting) Currents. It tells us approximately what each input
current is. Smaller the input offset current, smaller the possible
unbalance.



Procedure

1. Connect the circuit as shown in Fig. No. (1a).

2. The DC voltages we are about to measure are in the millivolt
range. One convenient way to measure these voltages is with
an multimeter (millivoltmeter).

3. Connect multimeter between inverting input of operational
amplifier and ground point. Record the DC voltage in Table No.
(1b).
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Fig. 1
INPUT OFFSET
INPUT MODE DC VOLTAGE (mV) CURRENT

CURRENT=DC

VOLTAGE/200Kohm

INVERTING

NON-INVERTING

Table no. 1



4. Connect the multimeter between the noninverting input and
the ground point. Also, record the DC voltage in Table No. (1).

5. Using Ohm's law calculate the input currents for inverting &
non inverting inputs. The difference of these two currents will
show the input offset current of operational amplifier.

INPUT OFFSET CURRENT=NON-INV. CURRENT-INV. CURRENT

PROCEDURE FOR CALCULATIONS OF INPUT & OUTPUT OFFSET
VOLTAGES:

1. Connect the circuit as shown in Fig. No. (2a). Select the range
of voltmeter to 2Volts.

2. Switch ON the instrument using ON/OFF toggle switch
provided on front panel.

3. Measure the DC output offset voltage at pin 6 and record the
result in Table 2(c).
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Fig. 2b

4. The voltage gain is approximately equal to the ratio of the
feedback resistor to the input resistor. According to Fig. No.

(2a), this means the voltage gain is approximately 1000,with

the output voltage of Table (2c) calculate the input offset
voltage using formula.

Vout
1000

Vin=

Record this input offset voltage in Table (2c).

Vout Vin

Table 2c



NULL BALACING:-

5. Switch OFF the instrument and add a 10k potentiometer in the
circuit as shown in Fig. No. (2b). Change the range of voltmeter
to 20 Volts and switch ON the instrument again. Note down the
output voltage at pin 6. Adjust the potentiometer until the
output offset voltage is zero.

GAIN ERROR:-

An operational amplifier is a high gain, direct coupled
differential amplifier whose gain is controlled by external
negative feedback circuitry. When we apply a large
amplitude signal at the input of the op-amp the gain of op-
amp is distorted (output wave shape distorted). this is
known as the gain error of the op-amp. Note that particular
input signal and the frequency.

Procedure

1. Connect the circuit as shown in Fig. No. (3).
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2. Set the function generator at 1KHz frequency, 0.2V amplitude
(P-P). Also connect CRO at output terminals.

3. Switch ON the instrument using ON/OFF toggle switch
provided in the front panel.

4, Gradually increase the output amplitude from the function
generator just below the point where the waveform distorts.
Measure and record the peak to peak output signal voltage and
also input signal voltage. This is the maximum undistorted
output signal for the feedback resistors in the circuits.

Gain of op-amp = Vout/Vin

5. Now increase the output from function generator just above
the point where the wave form distorts. Measure and record
the peak to peak input signal and output distorted signal.

POWER BANDWIDTH:-

Slew rate distortion of a sine wave starts at a point where
the slope of the sine wave equals the slew rate of the
Operational Amplifier with advanced mathematics, it is
possible to drive this useful formula.

Fmax = Sn/2p. Vp

Where Fmax = highest undistorted frequency.

S, is slew rate of Op-Amp.

Vp is peak voltage of sine wave.

e.g. if the output sine wave has a peak voltage of 10 Volt &
the slew rate of 0.5 Volt per micro seconds, the maximum
frequency for large signal operation is fmax = 0.5
V/microsecond /2 p. 10 V=7.9 KHz

Frequency fmax is called the Power Bandwidth of an Op-
Amp. We have just found the 8KHz frequency for a signal of
10 Volt Peak. This means the undistorted Band Width for
large signal operation is 8 KHz. Try to amplify higher
frequency of the same peak value you will get Slew rate
distortion.



1. Connect the circuit as shown in Fig. No. (4a).
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2. Set the Function Generator output at 1 KHz & adjust the signal
level to get 20V peak to peak at the output of Operational
Amplifier.

3. Increase the frequency & observe the wave form at the CRO.

4. Somewhere nearer to 10 KHz slew rate distortion will become
evident because the wave form will appear Triangular & the

amplitude will decrease.



TO MEASURE OUTPUT IMPEDANCE:

1. Connect the circuit as shown in Fig. No. (5). Select the range of
voltmeter to 20 Volts.
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2. Switch ON the instrument using ON/OFF toggle switch
provided on the front panel

3. Apply IVDC at the input of circuit & note down the output
voltage from voltmeter.

4. To measure output impedance, connect potentiometer (1k)
provided on the front panel across point "A" & 'B' ie, across
output. Vary the value of potentiometer resistance, so that
output voltage will remains half of the voltage noted in step
(3).

5. Disconnect the potentiometer from output and note down the

value of resistance using a multimeter. This resistance is the
output impedance of the circuit.

Result & Conclusion:



Precautions:

1. Before assembling or testing a circuit, thoroughly understand
the circuit diagram and the components involved. This
ensures correct wiring and component placement.

2. Ensure that the components you use (resistors, capacitors,
ICs, etc.) match the values specified in the circuit design to
avoid malfunction or damage.

3. Always turn off or disconnect the power supply when making
changes to the circuit. This reduces the risk of electric shock,
short circuits, or component damage.

4. Some components (like resistors and transistors) can
overheat if the circuit is not designed properly or if there is a
fault. Always check for excessive heat and turn off the power
if needed.

5. When using ICs, check the pin 1 marking and ensure the IC is
inserted with correct orientation to avoid shorting pins or
damaging the IC.

6. Be gentle when inserting or removing components from the
breadboard or PCB. Use appropriate tools like tweezers to
handle small or delicate parts.



Questions:

1.

o1&

™~

How can you minimize the effect of the input offset current in
a practical circuit?

. How does the input offset voltage affect the precision of the

output signal?

. How does the output offset voltage vary with temperature

changes in the IC?
How can you minimize gain error in high-precision circuits?
How does temperature affect the gain error in IC 7417

. How does the bandwidth change as the gain increases in IC

7417
How can you compensate for a low slew rate in a system?

. How does the output impedance influence the ability of IC

741 to drive loads with varying impedance?
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Verification of OPAMP (IC 741) as an inverter,
inverting amplifier,
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MAULANA AZAD NATIONAL INSTITUTEOF TECHNOLOGY, BHOPAL
ELECTRONICS LAB

EXPERIMENT NO.2

STUDY OF OP-AMP IN VARIOUS CONFIGURATIONS

Aim: To study the Op-Amp in various configurations (as an
inverting amplifier, non-inverting amplifier, summing amplifier,
buffer etc.

Instruments required:
1. Linear IC Trainer Kit
2. Power supply
3. Multimeter

List of experiments:
1. OP-AMP AS INVERTING AMPLIFIER
2. OP-AMP AS NON-INVERTING AMPLIFIER
3. OP-AMP AS UNITY GAIN AMPLIFIER (BUFFER)

Theory:

APPLICATIONS OF OPERATIONAL AMPLIFIER:

The operational amplifier is a versatile device that can be used to
amplify do as well as ac input signals and was originally designed
for computing such mathematical functions as addition,
subtraction, multiplication, and integration. With the addition of
suitable external feedback components, the modern-day op-amp
can be used for a variety of applications, such as ac and dc signal
amplification, active filters, oscillators, comparators, regulators,
and others.



An

ideal op-amp exhibit the following electrical

characteristics:

1.
2.

Infinite voltage gain A.
Infinite input resistance R, so that almost any signal source
can drive it, and there is no loading of the preceding stage.

. Zero output resistance RO so that output can drive an

infinite number of other devices.

. Zero output voltage when output voltage is zero.
. Infinite bandwidth so that any frequency signal can be

amplified without attenuation.

. Infinite common-mode rejection ratio so that the output

common-mode noise voltage is zero.

. Infinite slew rate so that output voltage changes occur

simultaneously with input voltage changes.



EXPERIMENT 2.1
Aim: To study Op-Amp as inverting amplifier

Procedure:
1. Connect the circuit as shown in the figure.

R1
1000

0-1.5V 2

oc(*) 3

OUTPUTTO
-15V DPM

2. Use R1 (1 K ohm) in the input circuit and Rf ( 10 k ohm) in
the feedback circuit.

3. Set the input voltage (Vin) at 0.5V

4. Note down the output using de voltmeter or multimeter.

5. Repeat steps 2-4 using different input voltages (0.75 and 1
volts)

Formula for calculation of output voltage:

Vout = -Vin (Rf/Ri)



EXPERIMENT 2.2
Aim: To study Op-Amp as Non - Inverting

Procedure:
1. Connect the circuit as shown in the figure.

RF

10 k
AN
R1 +15V
1000
— AN — -
2
+
3
0-1.5V OUTPUT TO
DEC-D -15V DP M

2. Use R1 (1 K ohm) in the input circuit and Rf ( 10 k ohm) in
the feedback circuit.
3. Set the input voltage (Vin) at 0.5V
4. Note down the output using dc voltmeter or multimeter.
5. Repeat steps 2-4 using different input voltages (0.75 and 1
volts)
Formula for calculation of output voltage:

Vout=Vin (1+ Rf/ Ri)



EXPERIMENT 2.3

Aim: To study Op-Amp as unity gain amplifier (Buffer)
Procedure:

1. Connect the circuit as shown in figure

+12V

2 |,

=
4
3
-12V

2. Connect R1 =1 k ohm on pin no 2 and connect the power
supply 0-1.5 V DC to Non-inverting input pin no 3 and
negative terminal to power supply to ground.

3. For feedback connect pin no 6 directly to pin no 2.
4. Vary the input supply voltage (0- 1.5V Dc) in small steps and
note down the output through analog meter.

Vout = Vin (As gain=1)

Result & Conclusion:



Questions:

1.

How does the inverting amplifier configuration affect the
phase of the output signal?

. What is the effect of the resistor values on the gain and

bandwidth of a non-inverting amplifier?

. How does the summing amplifier produce an output that is

the sum of the inputs?
What is the primary function of the buffer configuration in a
circuit?

. What are the typical applications of a differential amplifier in

electronic circuits?

. How does the integrator circuit work to produce an output

that is proportional to the integral of the input?
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Verification of three terminal voltage regulator 1C 7805, 7812,
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MAULANA AZAD NATIONAL INSTITUTEOF TECHNOLOGY, BHOPAL
ELECTRONICS LAB

EXPERIMENT NO.3

Aim :- To study the three terminal voltage regulator IC 7805,
7812,7912 and LM317.

Instruments required:

1. HW. Rectifier Unit / Power Supply
2. Multimeter

3.1C 7805, 7812,7912 & LM317

4. Capacitors (0.33uf,0.01uf,2.2uf,1uf)
5. Resistances (240()) and 3K()

Theory:

A voltage regulator is a circuit that supplies a constant
regardless of changes in load current. The LM 78XX series of 3-
terminal regulators is available with fixed output voltages of
+5V, +12V, and 15V. Similarly, 79XX is available for 5V, 12V, and
-15V output voltage.

The LM317 series are available with an output voltage of 1.2 to
37V. The LM317 develops a nominal 1.25 V. referred to as the
reference voltage V ref between the output and adjustment
terminal. Its circuit contains two resistors namely the current
set and output set resistor. The maximum value of adjustment
pin current 1is 100mu*Lambda The output voltage is given by:

Vo=V ¢t (1+RL/R1)
Where,
Vet = 1.25
R1 = Current set resistor.
R. = Output set resistor.



Circuit Diagram:
1. Typical application of IC 7805/7812

Fixed output Regulator

INPUT 1 3 OUTPUT
IC 7805 /7812
G ©
2
. GND
Fig 1.1
Adjustable output Regulator
INPUT 1 3 OouTPUT
IC 7805 /7812
Ry
C G,
[ S IO i L
2
Rz
>
— GND

Fig 1.2



2. Typical Application of IC 7912

Fixed Output Regulator

INPUT 2 3 OUTPUT
IC7912

G

GND

Fig 2.1

Adjustable Output Regulator

INPUT 2 3 OuTPUT
IC 7912

C G

R o | R

— GND

Fig 2.2



3. Typical Application of IC LM317

IC LM317

R1
Vour
1
Vin

LOAD

Rz

Procedure:-

Fixed Output Regulator

1. Connect the circuit as per Fig-1.1 & Fig-2.1.2.

2. Give the input of 7V (IC 7805)/14.5V (IC 7812) to Pin No.-1
3. Give the input of -14.5V (IC 7912) to Pin No.-3.

4. Verify the output voltage for 7805 & 7812 at Pin No.-3 & for
7912 at Pin No.-2.

5. Repeat the above procedure for input-8V, 9V, 10V for 7805,
16V, 17V, 18V, 19V for 7812 & -16V,-17V, -18V,-19V for 7912

Adjustable Output Regulator:

1. Connect the circuit as per Fig-1.2, Fig-2.2 & Fig-3.

2. Give the input of 10V (IC 7805)/1SV (IC 7812) to Pin No. - 1
& 20V (IC317) to Pin No.-2.

3. Give the input of-18V at Pin No.-3 for 7912.



4. Vary the resistance Ra ( For 7805, 7812 & 317).
5. Vary the resistance R, (For 7912).
6. Note down and verify the output voltage at Pin No.-3 (For

78XX & 317).

7. Note down and verify the output voltage at Pin No.-2 (For

7912)

Observation table:

S.No. IC No. | Fixed/Adjustable Input Output Expected
Output Voltage Voltage O/P
Voltage

Result & Conclusion:




Questions:

1. What is a voltage regulator, and why is it necessary in
electronic circuits?

2. Explain the working principle of a three-terminal voltage
regulator IC.

3. What are the advantages and disadvantages of using a
three-terminal voltage regulator IC like the 7805, 7812,
and LM3177?

4. What is the output voltage of the 7805 voltage regulator,
and for which applications is it typically used?

5. What is the input voltage range required for the 7805 IC
to operate correctly?

6. What is unique about the LM317 voltage regulator in
comparison to the 7805, 7812, and 79127

7. What are the typical applications of each of these ICs
(7805, 7812, 7912, LM317) in real-world electronics?
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MAULANA AZAD NATIONAL INSTITUTEOF TECHNOLOGY, BHOPAL
ELECTRONICS LAB

EXPERIMENT NO.4

Aim:-Study of various logic gate IC 7400, 7402, 7404, 7408,
7432, 7486 and verification of their truth tables.

Instruments required:-
1. Digital IC trainer kit
2. T.T.L IC 7400, 7402, 7404, 7408 & 7432.

Procedure:-

Verification of Truth Table of 'OR’ Gate:

1. Connect the A and B inputs of OR Gate to logic inputs. '0O" and
'0" as shown in the truth table for OR Gate. Also, connect the
output of the OR Gate to the output indicator through patch
cords.

2. Switch ON the instrument using OFF/ON toggle switch
provided on the front panel.

3. Observe the outputindicator. If it glows the indication is that
the outputisin state '1' and if it does not glow the indication
is that the output is in state '0'.

4. Similarly verify the output for other combinations of input
A’ and 'B' as shown in the truth table of OR gate.

Symbol:

Fig 1.1



Pin Diagram:

S
.uE 14] voD
Blz@ 13] A4
l]lE @ 17] B4

w[T]

11) 04

BZE@ 16 | 03
AZE @ 9 ]es
vssE T | A3
Fig 1.2
Truth Table:
A B Y
0 0 0
0 1 1
1 0 1
1 1 1
Fig 1.3

Verification of Truth Table of AND' Gate:

1. Connect the A and B inputs of AND Gate to logic inputs. '0’
and '0" as shown in the truth table for AND Gate. Also, connect
the output of the AND Gate to the output indicator through
patch cords.

2. Switch ON the instrument using OFF/ON toggle switch
provided on the front panel.

3. Observe the output indicator. If it glows the indication is that
the outputis in state '1' and if it does not glow the indication
is that the output is in state ‘0’.

4. Similarly verify the output for other combinations of input ‘A’
and 'B' as shown in the truth table of AND gate.




Symbol:

A

Fig 2.1
Pin Diagram:

Vee

141 113] |12] |1

1 2 3 4 5 6 7
GND
Fig 2.2
Truth table:
A B Y
0 0 0
0 1 0
1 0 0
1 1 1

Fig 2.3




Verification of Truth Table of 'EX-OR’ Gate:

1. Connect the A and B inputs of EX-OR Gate to logic inputs.
'0"and '0' as shown in the truth table for EX-OR Gate. Also,
connect the output of the EX-OR Gate to the output
indicator through patch cords.

2. Switch ON the instrument using OFF/ON toggle switch
provided on the front panel.

3. Observe the output indicator. If it glows the indication is
that the output is in state '1' and if it does not glow the
indication is that the output is in state '0".

4. Similarly verify the output for other combinations of input
A’ and 'B' as shown in the truth table of EX-OR gate.

Pin Diagram:

ninininininin

)
G L] BT [T B LT [
Fig 3.1
Symbol:
Y
Fig 3.2
Truth table:
A B Y
0 0 0
0 1 1
1 0 1
1 1 0

Fig 3.3



Verification of Truth Table of 'NAND' Gate:

1. Connect the A and B inputs of NAND Gate to logic inputs.
'0"and '0' as shown in the truth table for NAND Gate. Also,
connect the output of the NAND Gate to the output
indicator through patch cords.

2. Switch ON the instrument using OFF/ON toggle switch
provided on the front panel.

3. Observe the output indicator. If it glows the indication is
that the output is in state '1' and if it does not glow the
indication is that the output is in state '0".

4. Similarly verify the output for other combinations of
input ‘A’ and 'B' as shown in the truth table of NAND gate.

Pin Diagram:
Vee

[14] [13] [r2] [11] [1o] o] [&]

Lod L2] [3] L] [s] [e] [7]

GND

Fig 4.1
Symbol:
A
Y
B
Fig 4.2
Truth table:
A B Y
0 0 1
0 1 1
1 0 1
1 1 0
Fig 4.3



Verification of Truth Table of 'NOT' Gate:

5. Connect the A and B inputs of NOT Gate to logic inputs. '0’
and '0" as shown in the truth table for NOT Gate. Also,
connect the output of the NOT Gate to the outputindicator
through patch cords.

6. Switch ON the instrument using OFF/ON toggle switch
provided on the front panel.

7. Observe the output indicator. If it glows the indication is
that the output is in state '1' and if it does not glow the
indication is that the output is in state '0".

8. Similarly verify the output for other combinations of input
A’ and 'B' as shown in the truth table of NOT gate.

Pin Diagram:

14 13 12 11

Vcc I I I

_[>¢

Sprs
-

Fig 5.1
Symbol:
A >O— out
Fig 5.2
Truth table:
A Y
1 0
0 1

Fig 5.3



Verification of Truth Table of 'NOR' Gate:

1. Connect the A and B inputs of NOR Gate to logic inputs.
'0' and '0' as shown in the truth table for NOR Gate. Also,
connect the output of the NOR Gate to the output
indicator through patch cords.

2. Switch ON the instrument using OFF/ON toggle switch
provided on the front panel.

3. Observe the output indicator. If it glows the indication is
that the output is in state '1' and if it does not glow the
indication is that the output is in state '0".

4. Similarly verify the output for other combinations of
input ‘A’ and 'B' as shown in the truth table of NOR gate.

Pin Diagram:

Fig 6.1
Symbol:
@ out
Fig 6.2
Truth table:

A B Y

0 0 1

0 1 0

1 0 0

1 1 0

Fig 6.3



Verification of Truth Table of 'EX-NOR' Gate:

1. Connect the A and B inputs of the EX- NOR Gate to logic inputs.
'0" and '0" as shown in the truth table for EX- NOR Gate. Also,
connect the output of the EX-NOR Gate to the output indicator
through patch cords.

2. Switch ON the instrument using OFF/ON toggle switch
provided on the front panel.

3. Observe the output indicator. If it glows the indication is that
the output is in state '1" and if it does not glow the indication
is that the outputisin state '0’.

4. Similarly verify the output for other combinations of input ‘A
and 'B' as shown in the truth table of EX- NOR gate.

Pin Diagram:
Voo
14 | 13 12| 11| 1[:-| sl ]

Py

:) IC 74266

Ealins

2l ono

Fig7.1
Symbol:
A
out
B
Fig7.2
Truth table:
A B Y
0 0 1
0 1 0
1 0 0
1 1 1
Fig7.3

Result & Conclusion:



Questions :

1. What is the function of logic gates in digital electronics, and
why are they fundamental to circuit design?

2. Explain the concept of a "truth table" in relation to logic
gates?

3. What is the difference between the various logic gate ICs
(7400, 7402, 7404, 7408, 7432, 7486)?

4. How are logic gates implemented in IC form, and what are the

benefits of using logic gate ICs over discrete components?

5. What are the standard package types for these logic gate ICs
(7400 series) and their pin configurations?
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MAULANA AZAD NATIONAL INSTITUTEOF TECHNOLOGY, BHOPAL
ELECTRONICS LAB

EXPERIMENT NO.5

Aim :- Study of BCD counter 7490 and seven segment display.
Instruments Required: -

e Fixed output DC Regulated power supply of 5V.

e Four Logic inputs "0" & "1" selectable through SPDT switches
are provided on the front panel.

e [C 7447 are mounted behind the front panel.

e One 7-Segment Display is provided on the front panel.

Theory:

Combinational logic circuits are digital circuits made up of
gates & inverters. An example of this type is the exclusive OR
circuit. The most common types are decoders, multiplexers,
comparators and code convertors. It is very difficult to design
these circuits, but in most cases, these functional logic circuits
are completely available as integrated circuits. This eliminates
the need to design them. The job of the user is to identify and
select the proper devices.

A widely used type of decoder is the BCD to Decimal Decoder,
the input to the decoder is a parallel 4-Bit binary number from
0000 through 1001 and the circuit provides ten discrete
outputs representing decimal numbers through 9. The output



of such a decoder is generally used to operate a lighted number
display.

There is a wide variety of binary codes that are used in digital
systems to represent the decimal digit '0' through '9". Some of
the most commonly used codes are 8-4-2-1 binary code
(Natural BCD), excess-3 code and Gray ode. Four bits are
required to represent the decimal digits in these codes, other
codes, such as octal, hexadecimal, etc., are also common

An encoder is a combinational logic circuit that essentially
performs a "reverse"” decoder function. An encoder accepts an
active one of its inputs representing a digit, such as a decimal
or octal digit and converts it to a coded output, such as a binary
or BCD. Encoders can also be devised to encode various
symbols and alphabetic characters. This process of converting
from familiar symbols or numbers to a coded format is called
encoding.

Circuit Diagram:
+hY
i o
E 18 7TxR
® 1 1 4
[LS.".H CLK — RBO 3 a
14 =l =] b —
CLKs 3 |7
C|EIE|'{_L a 12 A C f b
§H1 741590 g 11" d g
_ - B —
1k i =) =
R 5] 2 >
3 R (e - f g C
= 1 6|p
Op —a—— g d oo
5;5; GND |4-bit BCD | 74LS47 —
(i 7 10 code &
22002t0 47000 Common Anode

Display




Procedure:

BCD to 7-Segment Decoder:

e First, gather all the required materials for the experiment.

e Select four logic inputs (A, B, C & D) of BCD to 7-Segment
Decoder to logic inputs '0"' & '1" through SPDT switches

e Ensure that all the connections are made correctly and
there are no loose connections or short circuits.

e Switch ON the instrument using ON/OFF toggle switch
provided on the front panel

e Turn on the power supply and test the circuit by setting
different combinations of BCD input switches and
verifying the corresponding output on the seven-segment
display.

e Verify the Observation Table No. 1



Observations :

BCD Inputs 7- Segment Outputs

D C B

0 0 0 0
0 0 0 1
0 0 1 2
0 0 1 3
0 1 0 4
0 1 0 5
0 1 1 6
0 1 1 7
1 0 0 8
1 0 0 9

Results:

The BCD to Seven Segment Display Decoder circuit was
successfully designed and built, and it was able to convert BCD
input into the corresponding seven-segment display output.
The circuit can be used in digital devices such as calculators,

clocks, and other devices that require numerical displays.




Conclusion:

The BCD to Seven Segment Display Decoder circuit is a simple
and useful digital circuit that can convert BCD input into the
corresponding seven-segment display output. The circuit can
be further improved by using more precise components and
adding features such as multiplexing to display alphanumeric
characters.

Questions:

1. How does the 7490 BCD counter work?

2. How do you connect a 7490 counter to a 7-segment display?
3. What are the different output states of the 7490 counter?

4. How does the reset function on the 7490 BCD counter work?

5. What is the maximum counting frequency of the 7490
counter?
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MAULANA AZAD NATIONAL INSTITUTEOF TECHNOLOGY, BHOPAL
ELECTRONICS LAB

EXPERIMENT NO.6

Aim : To study 555 timer as
1. Astable Multivibrator
2. Monostable Multivibrator
3. Bistable Multivibrator
4. Voltage to Time convertor / Voltage to Frequency

Convertor. (Application of IC 555)

Instrument required:

® DC Regulated Power Supply of +5V (Vcc) available on
sockets.

® IC 555 placed inside the cabinet & connections brought
out at sockets.

@ Various resistances & capacitors are placed behind the
panel & connections are brought out on the sockets.

® Two Push-to-ON switches are provided on the front
panel, active low and active high for trigger input.

® One potentiometer VR1 is also mounted on the front

panel to perform V to for V to T experiments.



Theory:

With the monolithic integrated circuit 555 we can get accurate
timing ranges of microseconds to hours, independent of supply
voltage variations. This versatile device has a large number of
interesting practical applications.

Basically, the 555 timer is a highly stable integrated circuit
capable of functioning as an accurate time-delay generator and
as a free running multivibrator, when used as an oscillator the
frequency and duty cycle are accurately controlled by only two
external resistors and a capacitor. The circuit may trigger a 1
reset on falling waveforms. Its prominent features are

1. Timing from micro seconds through hours.

2. Monostable and stable operation.

3. Adjustable duty cycle.

4. Ability to operate from a wide range of supply
voltages.

5. Output compatible with CMOS, DTL & TTL.

6. High current output can sink and source 200mA.

7. Trigger and reset inputs are logic compatible.

8. Output can be operated normal on and normal off.

9. High temperature stability



Procedure:
Astable multivibrator :-

1. Connect the circuit as shown in fig(1).

2. Connect CRO lead across pin no. 3 of 555 & ground
point as shown in the circuit diagram.

3. Switch ON the instrument using the ON/OFF toggle
switch provided on the front panel and also switch ON
the CRO.

4. Observe the square wave output on CRO.

5. Calculate the frequency of output signal using formula

P 144
"~ (Ra+ 2Rp)C,

6. Calculate duty cycle using the formula

Rp
D=———
R4+ 2R
e We can also perform this experiment on LEDs. For this
connect the LED across output instead of CRO & change
the value of C; to 1uF. The blinking LED will show the
astable operation there is no stable state & the blinking

will continue.



Circuit:

+Vec
Ra (5V)
10 KQ
7 4 8 3
Rs
100 KQ IC 555 —X
6 2 1 5
Output to
C, _1 CRO

) T} — B J7

FIG 1. ASTABLE MULTIVIBRATOR

Monostable multivibrator: -

1. Connect the circuit as shown in fig(2).

2. Connect CRO lead across pin no. 3 of 555 & ground
point as shown in the circuit diagram.

3. Connect Audio Frequency Signal Generator at the
trigger input pin (Pin no 2 of 555) Set the Signal
Generator output at square wave of 2V peak to peak
amplitude, 1kHz frequency.

4. Switch ON the instrument using ON/OFF toggle
switch provided on the front panel and also switch
ON the CRO.

5. Observe the square wave output on CRO & calculate
the Pulse Width time duration of high O/P of output
using formula:

W=1.1Ra(C;



6. Now change the Capacitor C;=1uF & observe the
effect.

7. Connect the CRO across pin no. 6 of IC 555 &
observe the output wave shape. It should be a saw
tooth wave.

e We can also perform this experiment on LED. For this
connect the LED across output instead of CRO & change
the value of C; to 1pF. Also disconnect the signal
generator from trigger input (pi no 2 of IC 555). Apply a
trigger input high at pin no. 2 through push to on switch
& observe the effect of trigger input on the glowing LED.

Circuit :
-l-VCC<>
Ra (5V)
10 KQ
7 4 8 3
IC 555
6 2 1 5
Output to
G _1 CRO
Ipf —— 0.01pf
Trigger Input
Square Wave of 2V. -
P-P, 1KHz —

FIG 2. MONOSTABLE MULTIVIBRATOR



Bistable multivibrator:-

555 timer can also function as a bistable multivibrator.
This multivibrator offers the advantage that it operates
from many different supply voltages, uses little power and
requires no external component other than bypass
capacitors in noisy environments. It also provides a direct
relay driving capability. As shown in circuit diagram a
negative pulse applied to the trigger input terminal (pin
no. 2) set the multivibrator and the output Q goes high. A
positive going pulse applied to the threshold terminal will
reset the multivibrator and drive the Q output low.

1. Connect the circuit as shown in fig. (3).

2. Switch ON the instrument using ON/OFF toggle switch
provided on the front panel.

3. Apply a positive going pulse at pin no. 6 of IC, through push
to on switch provided on front panel. It will reset the
multivibrator and output Q geos low (LED off).

4. To set the multivibrator, apply a negative going pulse at
pin no. 2. It will set the multivibrator and output Q goes

high (LED glows).

Circuit :

(5v)
W | |

—7 IC 555 (SROUND

INTERMNALLY

0.01uF

Fig 3. Bistable Multivibrator



VOLTAGE TO TIME CONVERTOR /VOLTAGE TO
FREQUENCY CONVERTOR:

1.

Connect the circuit as shown in fig (4).

. Connect external DC voltmeter between pin no.5 &

ground as shown in the Fig (4). Also connect CRO
across pin no. 3 & ground point.

. Switch ON the instrument using ON/OFF toggle

switch provided on the front panel and also switch ON
the CRO.

. Observe the output wave form on CRO. Vary the

voltage at pin no. 5 through potentiometer VR18 note
down the corresponding change in time period &
frequency of the output wave shape.

. Calculate the time period using the formula

(Yec = Vexr)
2

T == Cl(RA + RB) (VCC - VEXT)] + 06931C1RB

6. Calculate the frequency by using formula F=1/T

Circuit :

Re
100k — IC 555

R
10k

c 6 5
0-011H|= ZII 2| ! D.D1|.|F+

Fig 4. “Voltage To Time Conwverter f
“Voltage To Freguency Conwverter




Standard Accessories:

1. Single point (4mm) Patch Cords for Interconnections. -10 Nos
2. Inter connectable (4mm) Patch Cords for Interconnections. -02 Nos
3. Instruction Manual (DOC 650). -01 Nos

Result & Conclusion:

Questions:

1. What is the purpose of the 555 timer in an astable multi
vibrator mode?

2. What is the function of the 555 timer in monostable mod

3. What is the role of the 555 timer in bistable multivibrator
mode?

4. How can a 555 timer be used as a voltage-to-time
converter?

5. How does a 555 timer operate as a voltage-to-frequency
converter?



Department of Electrical Engineering
ECGEIERUEEIRER U

Electronics Lab

AEIRCRAE

Experiment Number 7

TR =T 7

Study of Wein Bridge Oscillator.

a4 foret Siif¥reie” &1 SreaaH |



MAULANA AZAD NATIONAL INSTITUTEOF TECHNOLOGY, BHOPAL
ELECTRONICS LAB

EXPERIMENT NO.7

Aim : Study of Wein’s bridge oscillator

Instruments Required:

@® Fixed Output DC Regulated Power Supply of 15 Volts.

@ IC 741 is placed inside the cabinet & important connections
are brought out on sockets.

® One Potentiometer is mounted on the front panel to vary the
amplitude of output signal

® Three set of Resistances (R) and Capacitors (C) for tuned
circuit are also provided on the front panel

@® Circuit diagram is printed on the front panel and respective
components are also given on the front panel.

Circuit Diagram :

AL
B o D R
— | AN
g0 o 1 oy +15VDC
S/ M ®
= /I/qsvoc 3
T‘ .7 OUTPUT

paay
=T

%:T kia I

Fig 1 : Circuit diagram for study of Wein’s bridge oscillator



Theory :

The Wein Bridge Oscillator is a type of electronic oscillator
that generates sinusoidal waveforms at its output. The
circuit consists of a feedback network of resistors and
capacitors, along with an amplifier, which provides gain to
the circuit. The circuit operates on the principle of positive
feedback, in which a portion of the output voltage is fed
back to the input of the amplifier in phase with the input
signal.

Oscillator is an important device for many electronic circuit
applications and its prime function is to generate
waveforms at constant amplitude and desired frequency.
Basically an oscillator is an electronic circuit which
converts DC supply voltage to an output waveform of some
frequency. The oscillator circuit must also be capable of
producing sustained oscillations. The oscillators are
classified into two basic categories: Sinusoidal & Non-
sinusoidal. If the waveform generated looks like a sine
wave, the circuit is called a sinusoidal oscillator and the
circuit producing all other waveforms is called a non-
sinusoidal oscillator. Sometimes, the oscillators are also
classified on the basis of frequency of the generated
waveform, viz. Audio frequency. radio frequency and ultra
high frequency oscillators.

The feedback network in the Wein Bridge Oscillator
consists of two RC circuits, each with a resistor and a
capacitor in series. The two RC circuits are connected in a
bridge configuration, where the output of one RC circuit is
connected to the input of the other RC circuit, and vice
versa. This bridge configuration results in a balanced
circuit, where the impedance of one branch is equal to the
impedance of the other branch.



Each oscillator has a tank. This tank circuit consists of an
Inductance coil (L) or Resistance (R) connected in parallel
with Capacitor (C). The frequency of oscillations in the
circuit depends upon the value of the coil or resistance and
capacitance of the capacitor. The frequency of the
oscillation is determined by the values of the Capacitor &
Inductor.

The circuit of Wein Bridge Oscillator is drawn on the front
panel of the instrument. The oscillator consists of a tuned
circuit and a feedback network. For obtaining constant
output negative feedback is introduced in the circuit.

Procedure :

1. The circuit of Wein Bridge Oscillator is drawn on the front
panel of the instrument. The oscillator consists of a tuned
circuit and a feedback network. For obtaining constant output
negative feedback is introduced in the circuit.

2. Connect any one value of R2 & C2 in the circuit at Pin No. 3 of
IC 741 by connecting dotted lines through patch cords.

3. Switch "ON" the instrument using ON/OFF toggle switch
provided on the front  panel. Also switch "ON" the CRO.

4. Connect the output terminal of the operational amplifier to the
oscilloscope.

5. Connect the function generator to the input of the Wein Bridge
oscillator circuit.

6. Observe the output waveform on CRO & vary the amplitude of
the signal using potentiometer (R3) provided on the front
panel.

7. Adjust the frequency of the function generator until the output
waveform becomes sinusoidal.



8. Observe and record the frequency and amplitude of the output
waveform.

9. Now note down the frequency of oscillations & formula used
to calculate the frequency to

1
" (27 (R1*C1*R2 % C2)%)

10.  Repeat the experiment for other values of Capacitors (C2)
& Resistance (R2)

Observations:
Record the frequency of the output waveform for each set of
resistors and capacitors used

Sr. No R2 C2 Theoretical Frequency | Practical Frequency | Error
(Q) | (pF) (KHz) (KH2) (%)
Conclusion :

The Wein Bridge oscillator circuit is a simple and effective
circuit for generating sinusoidal waveforms. By changing
the values of resistors and capacitors, the frequency and
amplitude of the output waveform can be adjusted. The
circuit can be further improved by using more precise
components and adding a buffer stage to isolate the
oscillator from the load.

Result :




Questions:

1. What is a Wein's Bridge Oscillator and how does it work?

2. What is the frequency of oscillation in a Wein's Bridge
Oscillator?

3. What are the common applications of a Wein's Bridge
Oscillator?

4. What are the limitations of a Wein’s Bridge Oscillator?

5. What is the condition for sustained oscillations in the Wein's
Bridge Oscillator
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MAULANA AZAD NATIONAL INSTITUTEOF TECHNOLOGY, BHOPAL
ELECTRONICS LAB

EXPERIMENT NO.8

Aim : To Study the operation of flip-flops and verify their truth
table.

1. "RS" & "D Type Flip Flops using NAND Gates.
2. "D Type Flip Flop using TTLIC.

3. "JK" Flip Flop using TTL IC.

4. “T” Flip Flop

Instruments Required :

@® Fixed Output DC Regulated Power supply of 5V.

® A 1Hz Monoshot Clock Pulse with Pulser switch is provided on

the front panel.

@® Four Logic Inputs Logic '0' & Logic '1' selectable using SPDT

switches are provided on the front panel

® Two red output indicators are also provided on the front panel.

®IC 7400, 7410, 7474 & 7476 are mounted on the front panel &

important

@® Connections are brought out on sockets.



Theory :

A flip flop is an electronic circuit that has two stable states,
one representing a binary '1' and the other binary '0". If put
into one state, the flip flop will remain in that state as long
as power is applied or until it is changed. It thus
remembers the data. In digital circuits, flip flops are used
in a variety of storage, counting, sequencing and timing
applications. There are three basic types of flip flops the
set-reset (also known as R-S flip flop or alatch), the ‘D' type
and the 'JK'. The 'RS' flip flop is the simplest. It has two
inputs 'S" & 'R' and two outputs 'Q' and 'Q. Applying
appropriate logic signals to either 'S’ or 'R' input will put
the latch into one state or the other. When a flip flop is set
by 'S" input, it is said to be storing binary '1' ('Q’ outputis =
High). When reset by 'R' input, it is said to be storing binary
'0" ('Q" output = Low).

Like any other flip flop, the 'D’ flip flop has two outputs that
determine whether it is storing a binary '1' or a binary '0".
It also has two inputs. These are called 'D" and "T" and work
differently. The data or bit to be stored (which can be either
a binary '0' or '1") is applied to the 'D' input. The 'T' input
line controls the flip flop. It is used to determine whether
the input data at 'D’ is to be recognized or to be ignored. If
the "T" input is High, the data on the 'D' line gets stored in
the flip flop. If the "T" line is low the 'D' input line data has
no effect and the bit stored previously is retained.

The 'JK' flip flop is the most versatile binary storage
element. It can perform all the functions of 'R’, 'S' and 'D’
flip flops plus it can do several other things. An integrated
circuit 'JK' flip flop is really two 'RS' flip flops in one. These
are called Master and Slave. Both flip flops are controlled
by a common clock pulse to the 'T' input. When the "T" line



goes High, cutting off the Slave. At the same time data on 'J'
and 'K' inputs is passed on to the Master for storage. When
the "T' line goes Low, cutting off the Master from the input
circuits. At the same time gates 'C' and 'D' are enabled and
data stored in the Master is transferred to the Slave. This
technique provides a complete isolation between the
inputs and outputs. The integrated circuit IC 7476 contains
two identical JK flip-flops which are completely
independent except for a common power supply input
connection.

Procedure :

Verification of 'RS' Flip Flop:

1. Connect the 4 logic inputs to 'Preset (PR), Clear (CLR)’, 'S' &
'R" input of the Flip-Flop as shown in Fig. No. (1) through
patch cords. Also connect 'Q"' & 'Q' outputs to output
indicators.

2. Connect 1Hz clock output to 'Clock (CK)' input of the flip flop.

3. Switch ON the instrument using ON/OFF toggle switch
provided on the front panel.

4. Verify the Truth Table No. (1) for various sets of input
combinations.

S

CK

O

Figure No. (1) ‘RS’ Type Flip Flop Circuit Diagram



TRUTH TABLE No.1 ‘RS’ FLIP FLOP

INPUTS OUTPUTS
PRESE | CLEAR | CLOCK
T (CLR) | (CK) | s | R Q 5
(PR)
L H X L | L H L
H L X L | L L H
L L X L | L H H
H H p L | L Q Q
H H p H | L H L
H H p L | H L H
H H p H | H | TOGGLE | TOGGLE

Verification of ‘D’ Type Flip Flop:

1. Connect the output of NOT Gate to "R" input through patch
cord as shown in Fig. No. (2). Connect 3 logic inputs to 'Preset
(PR), Clear (CLR)' & 'D" input of the Flip-Flop as shown in Fig.
No. (2) through patch cords. Also connect 'Q' & 'Q’ outputs to
output indicators.

2. Connect 1Hz clock output to 'Clock (CK)' input of the flip flop.

3. Switch ON the instrument using ON/ OFF toggle switch
provided on the front panel.

4. Verify the Truth Table No. (2) for various sets of input
combinations.



PRESET

DATA PIN

CLOCK

CLEAR

Q:

OUTPUT

INVERTED
OUTPUT

Figure No. (2) ‘D’ Type Flip Flop Circuit Diagram

TRUTH TABLE No. (2) ‘D’ FLIP FLOP

INPUTS OUTPUTS
PRESET | CLEAR | CLOCK

(PR) | (CLR) | (CK) D Q 0
L H X L H L
H L X L L H
L L X L H H
H H P H H L
H H P L L H




Verification of 'K’ Flip Flop:

1. Connect the 4 logic inputs to 'Preset (PR)’, Clear (CLR)',']' &
'K' input of the Flip-Flop as shown in Fig. No. (3) through
patch cords. Also connect 'Q"' & 'Q" outputs to output
indicators.

2. Connect 1Hz clock output to 'Clock (CK)' input of the flip flop.

3. Switch ON the instrument using ON/OFF toggle switch
provided on the front panel.

4. Verify the Truth Table No. (3) for various sets of input

combinations.
3 Q

Figure No. (3) ‘JK’ Type Flip Flop Circuit Diagram

Ot

-




TRUTH TABLE No. (3) ‘JK’ FLIP FLOP

INPUTS OUTPUTS
PRESET | CLEAR | CLOCK
(PR) | (CLR) | (cK) | J | K Q 0

L H X L | L L

H L X L | L L H

L L X L | L H

H H P L | L Qo Do

H H P H | L H .

H H P L | H L H

H H P H | H |TOGGLE | 1oaGLE

Verification of 'T' Type Flip Flop:

1. Short the "]" & "K" input of the IC 7476 to form "T" input. Also

connect three logic inputs to 'Preset (PR)’, Clear (CLR)' & 'T"

inputs of the Flip-Flop (To obtain "T" input short the 'J' & 'K’

inputs). Also connect 'Q' & 'Q' outputs to output indicators.
2. Connect the logic high input to Clear & Reset.

w

. Connect 1Hz clock output to 'Clock (CK)' input of flip flop.

4. Switch ON the instrument using ON/OFF toggle switch

provided on the front panel.

5. Verify the Truth Table No. (4) for various sets of input
combinations.




R
N S Q

CLK

Ot

Figure No. (4) ‘T’ Type Flip Flop Circuit Diagram

TRUTH TABLE No. (4) ‘T’ TYPE FLIP FLOP

INPUT OUTPUT
T

10

1 TOGGLE

Verification of 'D' Type Flip Flop:

1. Connect 3 logic inputs to 'Preset (PR)’, Clear (CLR)' & 'D'
input of the Flip-Flop as shown in Fig. No. (4) through patch
cords. Also connect 'Q’' & 'Q’ outputs to output indicators.

2. Connect 1Hz clock output to 'Clock (CK)' input of the flip flop.



3. Switch ON the instrument using ON/OFF toggle switch

provided on the front panel.

4. Verify the Truth Table No. (5) for various sets of input
combinations.

PRESET

DATA PIN

CLOCK

CLEAR

QI

OUTPUT

INVERTED
OUTPUT

Figure No. (5) ‘D’ Type Flip Flop Circuit Diagram

TRUTH TABLE No. (5) ‘D’ FLIP FLOP

INPUTS OUTPUTS
PRESET | CLEAR | CLOCK
(PR) | (CLR) | (CK) D Q 0
L H X L H L
H L X L L H
L L X L H H
H H P H H L
H H P L L H




STANDARD ACCESSORIES

1. Single point (4mm) Patch cords for Interconnection. 7 Nos.
2. Multipoint (4mm) Patch cords for Interconnection. 1 No.
3. Instruction Manual 1 No.

Note:
"L stands for Low input/output.

"H" stands for High input/output.

stands for at the application of Clock Pulse.

P
X" doesn’t press the clock pulser switch (low value).

Result & Conclusion:

Questions

1. How do flip-flops store data and what is their significance in
digital circuits?

2. What are the advantages of using NAND gates to construct
flip-flops?

3. How is an RS flip-flop constructed using NAND gates?

4. How is a D flip-flop constructed using NAND gates?

5. What are the advantages of using TTL ICs for constructing D
flip-flops

6. What is the advantage of using a JK Flip-Flop over an RS Flip-
Flop?

7. What are the applications of a T Flip-Flop in digital circuits?



HIAT STATE AP HRIT WNfrest Ware
faggdta st faum
EREHIECHICE
WINT IS 01

TaTa- yade &1 favane

|&Y: U AT Yad® IC 741 DT 34 THUC 3Ma, IYC 3R 3M3cYC
3{Thae faHa BT Sieqa 11 AT Ffe, dSfagy, W &R 3R 3M3cye 3Mufe®
TfaRIY BT LT HRAT|

ug Iyl fAgfafad fRua yrm | fraes 1 8:
1. +15V T 3T 3M3eyc DC fafd it arerr|
2. 0-2v & FEfd, FRaR aRkadig, agdda ok sfiavals Wi wfad
IS |
3. T Uad IC 741 Y ITHRT & 31ex I\ T § 3R JIe Fldbel IR
TaT T B

4. TR O & Ul UfaRIeN Bt JaiorT &1 718 g

5. YT el IR UIeREeR 1ty fby U § |
Rrgia:
gYc 3iThde AT fARIvare:
ZYC JHTHYT 3T &l §9YC (a1 3R AMH-3Aaie) 3ol &1 3R glal g
Ig §H MY IdTd & foh e Y2 3Ma%T &1 Bidl & | $7YC 3HTHT A%
ST Y BRI, ST 81 HH 3Rgerd JHTfad g
uferar:

1. Tom dem 13 ® ey U U o widhe &1 Waiford 1|

2. g oM DC faya &1 710 ST B §, 3 fiicfiaiee @ 9oft 7 €1 37 faval &

TH IgH (FrefidleeHiex) & IT HIUH BT T GiauToHe® deibl g




3. TR Uade & 3afeT 3qe 3R YATa fig & o9 Accier &
TSI R | ATferepT $hHih 1(d) T DC faUd BT i |

4. -39 3Ye 3R YATa fig & o Aedivier &l Gaifsa #3 | 39%
3{elTdl, dTfeidhl shdich 1 6 it DC fayd BT 3ifierg HI |

5. 3{H & O & START TP a1 3R AH-37afeT STYC 3Rl &1
TOMT B | 39 & SN BT 3R T=Te Uadd & Y e o &l
feamam|

.+15V
-
| I
1 | 2 I\ 7
200 K E 6
E @
200 K -
g 1
L __é_ |
@ -5V
= "= (1)

§Yc dis DC fA¥a (mv) | 3YC SThHE 3Ma=T
314 = DC
faya/200Kkohm

A9-gafe

qIfeIpT HHID (1)



3Ye 3R 3ISeye e fava &t v & fore uftear:

1. Taggd e IR fau 77u fom e 2(31) # ey T o & SiaR dfae
TSI PR | diecHler Bt AU Dl 2 diee WR TG BN |

2. UM U9d W feU T ON/OFF e1Ta R &1 I v IUHRU &l
EIREETY

3. foF 6 R DC 31¥eYe Hpde fava &1 A 3R gRRumd &1 aiferesT HHiw
2(9) H 3fera HY |

4. fTaya Yy UfaRITg UfoRiY &1 399 UfaRiy & SUTd & T SRI6R
g1 ¢ | o T 2(31) & SJ9R, I AdAd & o faHd @ATH TIHIT 1000
& U & BT g1 dIfcIehT hHi® 2([) Pi 3M3cye faHd & A1 Y
3HYC fAUT B TTUFT DY FH A BT SYINT Db

Vin = Vout/1000
29 ZYC 3B [qUd B! dTfcren] shHich 2(@) T 3HfHd H1 |

AT

,.—0—!5[’

o — —-

W/

-I5V

ICERECIIE)



A
100 K
.+;5V
100 ] :
(] |
E’ -
—

| 5 |

_ISV

Ry e 23)

Vout Vin

o

BRI GSEE

5. JUBHRU] B §¢ B 3R Jihe A TH 10k TR shs o f
= 2@) § fammn a1 g1 dieeHieR & &X @I 20 dlee R §ad 3R
JUSRU P R T diferd B O 6 W 3M3eye fayd i 3|
GICRATEICR B TY =98 &1 fob 3T3TYC T fayd - 8l S|




Sk Zﬁ'z

TS YaTe Uaded T I arH Udel gid faved uads ¢ o amy aee
THRIAD UfddIed idhe gRI FaHd a1 g1 oid g4 Uatid & 3¢ R 99
3T & Yobd &1 AN HRd &, A Yade &1 a1Y fagd g1 Sidl 8 (3M3TYe axl
®1 MFR faFd BT 8) | 3V Uadd &I Y A FHel Iar |1 39 favy 39qe
Gohd SR SATGRT TR & ¢ |

ufear:

1.
2.

fert ¥ (3) W feamy 1Tq Hidhe &1 Faiford oY |
HRATHD ST B 1KHz AT, 0.2V M (RRER ¥ RReR) R 9949 H1 |
3I3cyc e TR CRO I HaIford H |
SUHRUN DI YR Ud | U U W ON/OFF elTd Rad &1 SUdNT
HRah ITferd D
k-4 Frafd® JHF T 38eye oMM &I 3fs <, e TRumHaeY
Ry faeuu fears <ar 31 R ¥ R siideye $iR g9ge fava
Gohd BT AY SR AT HL| T8 Fiche | Ufciare UfaRie & oy
fYHIH sHfawied 3M3eye ddhd g

Ugties BT ATH = Vout/Vin
3T HAIHS o7 ¥ 3MT3cYe Pl U Jhg ¢ fob RIEY &1 THR faFd
B @ | FRReR ¥ RRaR 3Ye Tord SR fagd 3i3eye davd &1 AU 3R
3G B |




10K

.+[5V

AN
+ 1000 2
.
[

. -5V -
= "= (3)

18 780] /

T Fefigy:

U ST T BT ¥ &2 98 foig § SRY BT § S8l o a1 g UaTe
Tt P X aX D SRISR 81T g, 3Ad O & 1Y, T START JF B U
foa o T B

Fmax = S/ (21t * Vp)
SIgl, Fmax = &Y 3= 3ffddhd 3|
S = JaTa Uatid @ W e B
Vp = TS 1 a1 &1 3ifean RIeR fava g1

ITERUT & oy, IS 3m3eye w1 aiiT & SifeiedH fRReR faHd 10 dice § 3R
T &R 0.5 dice Ufd AIRHNGS ©, dl g dbd Yara & iy Sifiead smafa
8 Fmax = 0.5 [@Iee/ARH NG S) / (2n * 10 dlee) = 7.9 fhalged




3T Fmax &1 UaTaH Uatid &1 Xfad aidgy Hal ol gl g9+ 3t 10
diee Ui & Yobd & fold 8 fhrdligcs Bt SATRT UTS B | 3BT HIA IS Hobd
TaTaH & fore sifidpd defasy 8 feaiedd 31 afe 80 THH RRaR favg &t
I AT BT TG BT DI B, Al §H W a2 [qawsor fyen|

M
10K

.+."5V

L
OUTPUT TO

I
|
S |
Ny
l—i
3 |/ 4 CRO

? |

1. Ffdhe I for T 4(3h) H G MU =0 # Fiferd $1 |

2. HATAD S Bt 3M3cYC BI 1 fhagcy IR e B 3R Jdbhd TR DI
TATA Uatid & 3M3cye | 20 diee RRR I RRaR Ui axA & oy
FHSIT B |

3. 3MMgRi 9GIY CRO T TR U Bl ¢ |

4. P! AU 10 fhagcs & U W &R [dwYUT Tahe gl SIEiT adifds axal
%y BHneR fgwars S iR 9ee § wHt gt




3T3eye MUfére ufeRiy A & fre:

1. Tidhe P! o T&=1 (5) # f@m T =9 & |aiford &3¢ 1 20 diee d® 31
JiecHiex HHHT &1 I8 B1 |

2. TN O9d R UG faht T8 ON/OFF 2ivTd R &1 ST R SUHRUI
DI 3 B

3. fdhe & FAYe W 1VDC AR B} 3R dlecHier ¥ 3M3eye faHd &l
3G B

4. 3fT3cYc MU UicRIY &I AU & fole, U O9d IR UaM &y 1T
QIRMAMTER (1k) B 'A' 3R 'B' fdg & &9, 3rufd em3cye & st gaifod
&< | IR UfaRiy & | &l dad, dife 33cye fayd iR =rur
o gl @1 TS favd & S IR

5. 33cyc ¥ UIeREHieR P faaiford &< 3R AciHie’ &1 IUTNT IR
TfcRIY &1 A BT 3TerRa H< | T8 URIY 3T3cye &1 SMUféds UfeRiY |

AR
10K
. +I5F
7
AN > A
Tooe —_—
v (] &
+ -]
Be C-) ~
—_
DT
g ! \:'j

fr= T (5)



HIAT 3MTelTg PN HRIT Mt Hiare
faegdta eftmifat faurr
EREHIREEICE
WA HHi® 02
fafir famara o v yadl® &1 sremam

a&: RN fa=arg A vareq Uade &1 sieo ST (U 3afed Uasls &
®U H TR-3791¢T Yades & U H, QT ygdes & = H g Yadd 3Mfe) |

3TITYPH JUBUL:
1. TG 1C UT&d IUHT

2. Soll (e
3. §gqml

WART P G

1. Up 34T Yaties & =0 H YTel Uddisd
2. TR-z-IgfeT yadies & =0 H UaTe yads
3. Uhdl a1 Uade & & U H Ued Uadd @)

Rrsia:
T gadfe & SuaiT:

TaTaH gade U Ut fafdey IuwHRu ¢ foreT SUaiT DC 3R AC 3Ye ddhd
DI FGIaT ¢ & 7T fordT ff Toball €, 3R U8d ¥ &1 S SilgH, UM, 0 3R
THIHRUT oI TIOITT HIT o forg =t foaat T T | SUgad dMfeldh UG gea!
DI SIS o 1Y, 31151 & THI o TaTa Yadds o1 ST fafie Sy & fag
foraT ST bl g, S fs AC 3R DC dohd gl Tftha fAie®, qlfers, gaf,
i 3R 3|




?mmmmﬁwﬁﬁmmm

1.34d fayaiaz @1y A

2. 3d 3Ye UfeRIY R, d1fds T Pl ot b T ST FaTferd & b, 3R
fUSd RO FHT HIs YR AT

3. [ 3MT3CYC URRIY Ro, Al 3H3eYE Uh 3d T & 3T IUDHRUT Bl
TTferd R Tob |

4.3M3cYe fayaiaR 99 faHaiak I &, d Y gl B
5.3 defagy, difes foa +ff safty Tord &1 o o 91 gl BT oAb |

6.3d SUIHE-AUT SRATHRUT 3UTd, Tl 33cYe IHAME-AuT 3difed
eaf fayaiar I gl

7.3(d W &R difeb 3M3eye fauaiaR uRaa e fayaiaR uRad— & Iy g
B b |




TR 2.1
JERY: YT Yaed &I gAafed Yadd & &U H 3{eqa ol
ufspar:

. o= = (2.1) # f&@mT T uRuy & Haiid &1 |

. 3792 URTY | Ry (1K Ohm) &1 ITART B 3R YR HA ara ukuy o
R (10K Ohm) &1 IUTNT HR |

3. $1Y9¢ fayaiar (Vin) 1 0.5 V BRI

4. DC dlecHler g1 AeiHeR BT SYINT dhRdh T3cYC AIC Hr |

. fafts gaqe favaiar (0.75 3R 1 dice) &1 IUGNT HRPb ROV 2-4 B
QBRI
3I3cYc fauaicR &t TUMET & fold G:

N —

Ul

Vout = - Vin (Rf/ Ri)

RF
10k

R1
1000

0-1.5V 2

=) 3

OUTPUTTO
-15V DPM

o= = (2.1)



TN 2.2
A&Y: T Ugdd Y TR-gafTT yatis & U H (e |
ufehar:

1. o 9= (2.2) ® fd@mT T uRuy o1 G &1 |

2. 3Ye URTY H Ry (1K Ohm) BT YT B 3R UfaR - ara aRuy o
R (10K Ohm) &1 IUTART HR |

3. 1Y fAYAIaR (Vin) BT 0.5 V HY|

4. DC dleeHIeR gl e IHIeR T IUTAR] Hid HT3CYC Al Hi |

5. fafte 3qe fAyaiaR (0.75 3R 1 dice) BT IUTNT BB ARO[ 2-4 B
GIgXIU| 33T dlecsl ot TUMT o oIl I

Vout = Vin (1 + Rf / Ri)

RF
10 k

R1

1000
- 7
A
2 &
IC 741 +
3
—— a
0-15V OUTPUTTO
=15V

DEC—D DPM

= 9= (2.2)



TANT 2.3
|&Y: TS UaHd ) Thdl a1y Ut & U H 30T B
yfepar:
1. T = (2.3) © fewme 7w uRuy &1 daifoid a1 |
2. foF T 2 W Ry (1K Ohm) AT &3 3R Sl SMYfe 0-1.5 dlee DC
oI T e 3 R IR-39aféT 39Ye fiF Tew 3 R JOfeid &3 SR
THRIAD <A DI Y & forg Sl SMYfe I FAfod He|
3. yfagfbia & fore o I 6 &1 WY o Tam 2 T daifd 1|

4. 3YC &r[cgf%fﬁua"ra? (0-1.5V DC) B Blc-BIc HeH! H dgad gU 3T3cYC
DI TN HieR & A0y Y A1 |

Vout = Vin (ﬁ%?ﬂ” = 1)

+12V

> [~

G
4
3
-12V

= @ (2.3)



HIAHET 3MTSATE I [T TNt Hure
faggdta et favm
HLEHIBESRSES

TAONT HHiP 03

&Y :IC 7805, 7812, 7912 3R LM317 &1 3T BT |

TIIFHTT -

1. HW. FRHBIR gfie UreR J@lrs /

2. AR

3.1C 7805, 7812, 7912 3R LM317

4. $URYeR )0.33 ARHIHRS 0.01 AHIHRS, 2.2 THIHRS, 1 DB
5. TfoRIY )2406) 3R )3102)

fregia -
U dlecdl ce} Uh Withe gidl § ol U fRR diecs UaH &l § dlg alegH
o uRacH 81 .3-efHAd WAeR IC 7805, 7812, 7912 3R LM317 &1 AT | +5V,

+12V, 3R 15V Bt RR 3M3YC dlecsl IUAR 8391 a8 ., 79XX 5V, 12V, 3R
-15V P 3T3CYE dlecol & foNT U G.

LM317 §&dT 1.2 ¥ 37V @I 3T3CYC dlees & Y IUA § .LM317 H T
TS 1.25 v A Rid 811 8, S 3Ieye 3R JHreH effiaa & ofg da
diees df Y6 & T4 H Hgl Sl g39d] fbe af ufeRifal &) . gffaferd &
g, R adam e 3R 3Mseye e ufeRidh Hel ST € gHEieH T @ .
fYHTH A1 P § 100mu*cissT g1 3TITYC dieed HEfIRId gl 8




Vo = Vref (1 + RL/ R1)

8],
Vref = 1.25
R1 = ®c Je ufareht

RL = 3I3cYc e ufeRidh

gfhe RE- :
1.1C 7805/7812 & U SN
RR 33cye faHaqs
INPUT 1 3 OUTPUT
IC 7805/ 7812
C G
2
- GND



TS 313eye fafraas

INPUT 1 3 ouTpuT
IC 7805 /7812
R1
Cl CZ
[ S |0 L [
2
Rz
— GND
(Frm1.2)
2. 1C 7912 & YIRS SN
RR 33cye fafags
INPUT 3 OUTPUT
IC7912
C, G
1
GND



AR 313cye fafgaes

INPUT 2 3 output
IC 7912
Rz
Cj_ CZ
[ D |O i [ D
1
Ry
>
= GND
(=7 2.2)
3. IC LM317 & YIRS SuanT
3 2
. IC LM317
R1
Vour
1
Vin LOAD
R,
S —
- GND

Fr=3.1)




ufehar- .
RR 33cye fafags

1. gfche @1 fo 1.1 3R o 2.1 & AR Hride B
2. o &R 1 TR 7V (IC 7805) / 14.5V (IC 7812) &1 3YC < |
3. foF R 3 W -14.5V (IC 7912) BT 3AYC & |

4. fO ek 3 TR 7805 31R 7812 & AW 313eYC dieedl B gi¥ &% 3R fUF R
2 R 7912 & forw|

5. 7805 & fold 399e-8V, 9V, 10V 3fR 7812 & W 16V, 17V, 18V,
19V 3R 7912 & foTT -16V, -17V, -18V, -19V & fIT ITRIad UfehaT & eI

U 33eye fafraae:
S.No. IC No Fixed/Adjustable | Input Output Expected
Output Voltage |Voltage |O/P

Voltage




1. gfche @1 fo 1.2, fod 2.2 3R 0 3 & AR Frae B

2. fOF e 1 R 10V (IC 7805) / 12V (IC 7812) &1 7Yc MR fUT FaR 2 W 20V
(IC 317) T 3YC G|

3. T AR 3 W -18V HT13AYC 7912 & AW E |

4. GfcRTY Ra &1 9G4 )7805, 7812 3R 317 & forgy

5. UfRIY R &1 9Gdl )7912 & fe1T

6. UM R 3 WR 3MT3YC diecsl Bl Xl Y )78XX 3R 317 & ferg|(
7. O R 2 WR 3M13eYE diees & AIC ®1 3R g &Y )7912 & forg

3[aeID dIferdl- :




HIAHET 3MTHTE I [T Wit Hure
faggdta et favm
HLEHIBESRSES

TANT HHIP 04

3=y AT dIfch b TIe MY :7400, 7402, 7404, 7408, 7432, 7486 T AT
B3 3R ITD! TIdT IR &1 AT HI |

SIS ITBII:
1. fefoea g ufreor fae
2. 31 Td 3MSAtEY. 7400, 7402, 7404, 7408 3R 74321

yfepar:
'OR' 1T & dl ARV ST JITI=:

1.'OR' ¢ & $1YC 'A’ 3R 'B' ®I dAlfhd 3999 '0' 3R '0' I e, ST fdh 'OR'
e P JadT YR H fEama 141 g1 $9% 3fMEl, 'OR' T $i 33eyc & Ud
B8 & AT Y IA3CYC Sfeshex A TS|

2. I & U R U fbT U 310 319 21T R 1 IUIRT HRb SUBRUY/
Pl AT B

3. 3T3CYC SfSHer Bl &F ¥ ¢4 | Il Ig Sl &, Al Wobd & 1o 3MICYCL
3R 1" 7 g, 3R Tfe ug 78] SietdT €, af Wobd © b 3Seye 3a=r o' H gl



4.3 D ¥ 'OR' T ! FoadT IRun § f@m Y 3 3992 ‘A’ 3R 'B' &
forg 3m3eye &1 gfy A |

Udi:

i ey

g




= A0 <

—_ O = O |

_\_\oo>

m1.3
'AND’ 1T &) TdT 9ROl &1 Jama=:

1.'AND' 71 & 3Yc 'A' 3R 'B' &I dlidbd 99y '0' 3R '0' J Wi, oI foh
'AND' 1C &1 TaT IRUN § fG@mr a1 § | $9d 3@Tdl, 'AND' 71E &1 3{T3eyc
&I Ud Bls & HAIHH ¥ 3HT3CYC SSahex 4 ollg |

2. T & Ud R U {HT 7T 3T 3479 Tt G T SUIRT HRb IUDHU/
CARIG Y

3. 3T3TYC e I &H W ¢ | Ife Ig Sadl g, df Adbd @ b 3H3eYe
3Ry 1" H 8, 3R Tfe ug 78 Serdr 8, Ot Wobd © b 3m3eye srawr o' H gl

4. I WP T 'AND' T &1 JoaT IR H fG\T 18 379 §9Ye 'A' 3R 'B' &
fore 33cye &t giy +1 |

Udi:

A

,Ir
B -

g




i emy:

Vee
14| 113 [12] (11| 10| |9 |8

- O |0 |0 |

_\_\oo>

a)—\o—\ow

'EX-OR' 1T &1 Teadl ARV ST Id1u=:

1.'EX-OR' TI¢ &% $Yc ‘A’ 3R 'B' B! dlfched 7Yy '0' 3R '0' ¥ S, o fob
'EX-OR' TIC &I T ARul # fe@m a1 §1 $9d 3fdmEl, 'EX-OR' T &l
3T3CYC P! Ud Dl o AT ¥ 3M3YC Sfeher Y TS |

2. I & O R UeH fbu T 3Tt 3117 21Te a1 SUART HRah/SUDhT|
CARIG SR




3. 3T3CYC Sfeher Pl &F I ¢W | Al Ig ofadT &, dl Yobd © & 33eYe
AR 1 H g, 3R Afe T8 78! SIadl g, Il Tobd & [ STITYS IR '0' H g

4. I TP ¥ 'EX-OR' 1T &1 TIaT IR H 3@ T 3= 3G 'A' 3R 'B' &
forg 3m3eye &1 gfy # |

o= e
ninininininin
RES
limns
L 2] L] L] [ |
3.1
Tdte:
A—) y
B—
frrs.2
Tddl gRUi:

o|l=|alo|x<

_\_\OO>

a)—\o—\om




'NAND' TIc & Jdl AR ST JATU:

1.'NAND' Tie & $1Yc ‘A’ 3R 'B' B! dlfchd 7Yy '0' 3R '0' ¥ S, ol fab
'NAND' T &t Jdal IRUN # feary a7 g1 $9% 3femdl, 'NAND' T &)
3T3CYC HI U Dl & AILH ¥ 3M3cYC Sfeher A TS|

2. A & U R Y T TN 3 3i7H/21Td R &7 ITINT Hih SUBR]
BT 3T B

3. 3I3CYC 3fePher DI &M ¥ ¢ | IfE Ig Teidl &, O Yobd © b e3eye
TR 1" H g, 3R TS Tg 78! ofardl g, o) Tobd & b 3M3eYe 3axT'0' H g

5. 3T Al I 'NAND' T &1 Tl IR H fE@g T4 39 39Ye ‘A’ 3R
'B' & fTT 3M3CYC &I gf¥ D1 |

U= smva:
Vee
[14] [13] [r2] [11] f10] [o] [8]
L] [2] [s] [e] [s] L] [7]
GND
4.1
U GIG

A —
Y
B—

7




A B Y

0 0 1

0 1 1

1 0 1

1 1 0
4.3

'NOT' 7ie & Teadl ARV T JdTU:

1.'NOT' ¢ & Ye 'A' 3R 'B' B! dlihd 31Ycy '0' 3R '0' J Sirs, ol fs
'NOT' e &1 JadT YRt H feaman 71 g | §9d 31@Tdl, 'NOT' 7 & 317

3YC B Ud Pie & HIeOH ¥ MT3CYC SShex A SIS |

2. I & O R YaH fobu U 310 311 21Ta e &1 SUANT HRah/
JUBUT BIHT B |

3. 33TYC Sfeher Bl &I U TH | TG Ig Teidll &, ol ovdl © b 3M3eye
TR '1' H g, 3R TS Tg 7IE} ofaidl 8, o) Tobd & b 3M3eYe @Ry '0' H 5

4. 3 A T 'NOT' I &1 I IRU F fGET8 7T 3= 37Ye A’ 3R 'B' &
forg 3m3eye & gy #i |



i sm:

14 13 12 11 10 9
Vccl

Y

I I GND
1 3 5 6 7
=3 5.1
PGIGH
A~[>070ut
I3 5.2
Togdl 9IRUIT:
A %
] 0
0 1

|




'NOR' 7i€ & Tedl ARV &1 Jd1u=:

1.'NOR' TIc &% 3Yc 'A' 3R 'B' I dlfches 3Ycy '0' 3R '0' ¥ SIS, o1 fs
'NOR' 71¢ &1 JadT IRUlt H feaman 71 g | S 3@Tdl, 'NOR' € &1 3fi3eye
&I U D18 & AT ¥ 3HT3CYC Sfedher A S|

2. JIH & Ud R YeH fhT 7T 311 341 eiTd e T SUTNT Hb/
JUB BT 3T B

3. 3T3CYC Sfedhex ! & ¥ oW | AfG g SAdT &, dl Yobd o [ 3MITYS
AR 1" B g, 3R IfS T8 781 el 8, dl Hobd © b 3T3TYT @Ry '0' H 5

4. I TP I 'NOR' T &1 Tl RO H feame 7 37 3ge ‘A’ 3R 'B' &
forg 3m3eye &1 gfy A |

i ey

=
[w]
[w]

1] [13] [r2] [11] o] [o] [8]
(EIE
slins)

Ll L] Lol Led Ls] Le] [z

N

)

)
o

fo 6.1




R out
I3 6.2
AT IRUM:
A B Y
0 0 1
0 1 0
1 0 0
1 1 0
7 6.3

'EX-NOR' 1T &1 Iddl IRV ST I

1. 'EX-NOR' 7I¢ & 3Yc 'A' 3R 'B' B! dlfchd 399H '0' 3R '0' J S, Sl
f3 'EX-NOR' 71c ! oadT GRuft § fexaman 71 g | 9 3@, 'EX-NOR' e
DI T3CYC B! Ud Bis & ATHH ¥ TICYC SShex A SIS |

2. 9 & 099 R UM T Y 3T 3 eial g &1 STaiT dxdv/
JUDHRUT 1 H[H B

3. 3T3TYC SfSHeR DI &H U ¢W | IS I Sl &, Al Hovdl © b 3M3eYe
3faRyT 1 W g, 3R Tfe ug 7€} Siaran g, < Tobd § b 33y srawy1 o' # g
4. I AT T 'EX-NOR' T B! Il RN H fG@MT MU 37 Y 'A' 3R
'B' & fTT 3M3CYC ol gfY 1|




i emy:

Voo

14 | 13 12| 11| 1u| 9|

a

PP

) IC 74266
2 3-| | 5| 6 ?I GND
ICENA
' GIG
B out
7.2
Togdl HRUIT:
A B Y
0 0 1
0 1 0
1 0 0
1 1 1

|




HIAHET TSt I [ Wit Hure
faggdta et favm
HLEHIBESRSES

TANT HHiP 05

A& 7490 BCD B3R 3R Iid W fST BT 3T |
STITIPH IUBI:
e 5V & FAfld T DC Jam Tt smyf|

o IR Al WAMAT "0" 3R "1" oI THUIeIc! Rad o A1 J 99 o ol
qHdl g, T T Ud | U T o B

o IS 7447 G UA & Ui T 8 & |
o T& 7-T7THC fET T U9 TR U™ fovdl Sl 5|
Rregier:

HIRAT dfhe Fite fSfoed Afhed 8Id & foH ey 3R 39d¢d 8id & |
29 UHR & U 360l 8idl & fa=iy a1 gHUfOIe a1 Wohaleld XOR Ffdbe|
Y Y UHR & [SPIey, Afc@aR, HHikey 3R $I8 Hdey gid o | 37
qidhed BT TS HRAT B gl aIdl &, Al YD AHA WEY dlhd
by THhipd Aihed & ©0 H T IR I U 8d ¢ | SIY 31 [SoleH
B DI MARIHT Tal sl & | TARTHd! B HH Iugdd SUBIV Bl UgdH
3R 999 BT BT g

U UaIfeld UBR &1 fgdhIex BCD ¥ SHdd {3 gidl g, fShisy & waw
R H IRAd 4-foe S5} T=AT 0000 ¥ 1001 T Bl § 3R Ffdhe T 3{aT-
3T UBR P TSR gRT cgHAd TBarait ot ufafRfdr ueH oar g1 59 UsR
F fESPIeX BT I AHIR TR T USRI TBAT UeRH ol Jaifeld &1 &
fore IuamT &) Sl B




f&fSree yunferat & grmea sidh 10" 9 19" &I UfafAfed & & foru Suged aig—-t

IS F1 fagd TREY 81 $B I8 I IGANT fhT §F aTd B § 8-4-2-1

T PIS (UTHAP BCD), TRI-3 BIS 3R A HIS| 37 HIel & gRHAT bl
o1 UfAfd B3 & e TR foe & srawgemar gidl 8, T 3 dls, S siided,
SR, 3nfe, ot I §1 U SIS U TASHIHS diches dfdhe gidl

g Ol Jd 0§ U&h "Iac” fSPHISy HR &1 UeRH ol g | Udh ST Ies Uh Uy

YN ol WIHR B § o T 3ifaeg f&fie &1 ufafifta &1 g, ot
GRIATA T 3faed 3, R Y TH DHles A3cYe, Sy d1e-R1 a1 BCD H Fgadl
g1 SThIey P! AN Udie 3R quiHTar aur 1+ PIe B & oI daR fhan
ST 9l g1 39 foRiy auf o1 Twemsft ¥ ue Sifsd ueu & ufkady & ot

UfhdT & HIST B8l ST 5|
gfdbe 3Mma:
+5Y
i o
E 18 7XR
15} 1 4
{ sw, CLK: “{rED = : a
? 1 2 | BRI b b —
CLK, 3T ¢
Clock 1 o |2 . C 1 f b
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o TS T 7-THe fEPIs & IR afcbes ufafdal (A, B, € 3R D) & TadiSied
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TS Ffhe e B

o UHW UFd R UaH T MU 3ifH/3{0 SiTa Rad &1 UGN b SUHRUT Bl

Tferd B

o UTaR TS P! ATferd B3 3R diiie! 3Yc g &t fafts S &1 I
Db Id YTHC FSTe IR Fafdd 33cYe Bt FHIiord HR |

o TITGAH ARUN 6R 1 P JHIONT B
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BCD $YC 7- ATHE 3MT3eYe

D C B A
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
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& H F&H UT| U8 Ifthe TUHTHS fearsal & IuanT fHar o I&dr § o
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|
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Wﬁh@ﬁﬁ%mnﬁ@mﬁﬁgﬁw&ﬁﬁﬁwﬁwﬁmww
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HIHET 3MTeTE I HRIT Wit Hure
faggdta et favm
HLEHIBESRSES

TANT HHIP 06

AE&T: 555 TISHR BT I BT oY fob
1.0Xdd Hec [dISee)

2 AFRCTd HecldIgsie

3. 913 dd Ao [aIgsicy

4 Jicesl ¥ gAY URade / dicedl I flhehdl uRade | (3Msdt 555 &1 SYANT &1
TN

SUDBRUT AHTARD:

e +5V (Veo) & ST Fafid faerelt Siyfe, Hidhel IR Suas g

o 35T 555 Bfac P 3 T TS 3 3R TYIo §18% ¥ Tlbe TR 37Td fhu
TR

o Afts gfeRIfT 3k PuRied O9d & Ui 3@ W & 3R BRI idbe W
3mad fry T B

o TB U0 TR &I QRI-¢- 31 R UaH fhu U §, Ufaed @ oiR ufded 315 foR
ZYC & A1 o TH UICRAHIER VR1 ot G 0@ W Ade fovan ma § ford
VIV & T TRT foedT ST ekl €. T TART @’ & fog|

Rrsia:
A Thidhd Ffdbe 555 & I g9 e W Hel db di Ucid 99
IS U X Fahd &, 3MTYfd diees fafauarsll & fomT| I8 sg3exdd feasy |

SR Ufdedhd YA &1 U 981 W g1 AR W, 555 TR Udh 3=
fRR THiHd Fldhe § Sl Th qeId T fadd oikex & U § B B B




&TAT XTI & 3R U Jad Ia- aTel Afccdlgsiex & ¥4 H, oid 98 Th HRIaex
& 0 A IUGIT 8IaT B, 4 Mty 3R YLt b d had af a1t WiaRiferdy 3R
TP HURTEX gRT &I® ©0 ¥ R 81d &1 Afche T 1 e &1 WifenT aet
R TR R Tl 81 59! T Ay §

1.073h! Yobe Y °el dh BT Yoy |

2. MRS 3R fRR TR

3. RS SISt I d |

4.1 STYfd dieest AT T Farferd B &t &

5.3(I3¢Ye WA, ST 3R ud & |

6.3 TaTE 3M3cyc Rid 3R AR 200mA TR THdT 5|

7.f0R 3R e gge difdhe Td |

8.3(13¢Yc Y &Y Y Tiferd far S Fevdl § 3R T §g fohdT off Tl

gl

9.3 dUdM R

ufehar:

T Td AR [aIgsieR:
1.39 Ifdhe o o P fmi(1) & feamar a1 § &) dae B

2.9fPhe SumH H faQmy 7T fiF Fe) 3 IR 555 3R U3 Ulse & oI 3R
e Pde B

3.9 U R SUAs 3NTH/311% T fad &1 SUANT Hih e Bl 3
B3 3R AR ot ot i B

4. TR R FMHR T TICYS D! fqaliichd B |
5.R1d eM3cye & Mghi & FUfiRad G &1 IUAN HRb HAPAC HY;




p__ L

~ (R4 + 2Rp)C;4
6.SIC! ATSfhd B MATIRIT I3 BT SUANT IR HAGUC D:

p=_Re

"~ R, + 2Rg

- Y TN &1 g9 Tase! R ax Tdhd g | SH oy, Wemsl & WM W
3TITYC Bl Hide B 3R C; B AF B 1pF # 95 | fRifHT Tasal Tedd
TR &1 feamerh ofgl ®is R fRufd 781 § iR f&ifdhT SRt xe|

+Vec
Ra (5V)
10 KQ
7 4 8 3
Rs
100 KO IC 555 W
6 2 1 5
Output to
C . CRO

1pf — - J

AR T Hecd [aTS9cR:
1.39 Ifdbe o o P m) & feamar a1 § &) dae B
2.gfdhe Srum™ # fa@e U fUg Fer 3 IR 555 3R UNES Ulse & dig JI3Rah

IS PHde Bl




3.3{Ifea fihehal Rifd Sker &1 feTR g4Ye fU (U9 sk 2) IR Pride dh1|
RITd IR 31 31¥eYe & 2V Wi -2-Uieh THeites 3R 1kHz 3Ry &
THR T IR YT B |

4.9 T R U 3NTH/3HTH 2Tl I &1 TN Hih s«:Hcﬁ&F{
B IR TN 1 ot 3 B

5 TR TR BRI MITYT P! aalfbd B 3R I MITYC DI
T fagy Jeamafy & FEfiRad T &1 SUANT Hdb hagaic dy:

W=1.1*RA*C1
6.3F PURTCI C1 BT 1uF T Jeat 3R YU Bl |

7.1C 555 % U eR 6 & UR &1 AT 3AT3CYC B! IR T FHde B 3R
33TYC T Dl 3Mpid I ¢ | Tg Teb T3¢ a7 81 Al |

- 3 TRNT B! g1 Tasa! R &R gha ¢ 1 FR3N & WM W 3A3TYe &
Hrde B, A1 B AE DI 1uF T Fad, 3R TR 399e RFd SHvex & iR
SYC (IC 555 &1 fUF daR 2) § fSxhae &3 | qRI-¢-3117 R & areqd 9 A
FR 2 W TH I fOTR T7Y¢ AN R 3R STad! §s Tass! R IR Y &
TUTd &I ¢ |

—O
Ra (5V)
10 KQ
7 4 8 3
IC 555
6 2 1 5
Output to
Ci N CRO
1pf ——— 0.01p.f J7
Trigger Input
Square Wave of 2V. -

P-P, 1KHz —



IS dd Hece [aTSsies:

1.39 Ifdbe ol o P fm(3) & feamar a1 § &) dae B

2.1 U7l TR SUds 3T/t ST el b1 JUTNT b xgHE Bl 31
|

3.7h¢ UHd IR fqU 70 qR1-g-3iH Rag & Aregm ¥ IC & T AR 6 R &

THRIAD SR TYC TN H< | Tg Hee [aigaier HI e BT 3R 3MM3TYE Q
SIEEILUNESESIECAIIE U]

4.7cCIATS e} Pl T B P oY, fUT FaR 2 R T FHRIAD SR FAYS ]
® | g HeeId138iex &1 e HUT 3R 3MT3eYe Q I 81 S (TAsal
STt |
TENI
||

Hfde :

T

IC 555

"GROUND
INTERNALLY

||
Ra 0.01uF %
100kQ2
2 4 8 3
- @ - S
Q _
N.C

- 0.01pF

Fig 3. Bistable Multivibrator
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dicedl g 180 H1de? / dieew ¢ fihadl d-acy:
1.39 Tfhe &t o & @)  fawmar mar § &) dae B

2.0 FeR 5 3R UISE & S IR 3R s Hae B3, ol b foF4)
A femmar mar g1 @3 3R U8 Ulse & dig H HeRen Haae B

3.9 U R SUas 30T/ T fad &1 SUANT Hih $gHe ®i 3
B3 3R AN T ot 3T B

4. F13R3{T TR H3TYCT R B! 3HTHTd B 3fdailfhd B | 07 HeR 5 R el
DI diccHiex ¥ fHameR Ty 3afy 3R 3r3eye a7 &1 gl & Jeied
qRacH @l Aic ®e|

5.7 3afd &) FEfied Y3 &1 ST a6k HaAHae He:

T = C1* (RA + RB) * [(VCC - VEXT/2) / (VCC - VEXT)] + 0.693 * C1 * RB

6.3(1f &1 MU & forg FafaRad 9 &1 ST &Y F = 1/T

o VT
(5V)
Ra
10kQ §
7 4 8 3 —.
. -1
100k = IC 555
vr, . OUTPUT

TO

6 3
€1 2 1 5 C.R.O
. 0.01pF - l
] -

o
O
-
T
T
[
1

Fig 4. Voltage To Time Converter /
Voltage To Frequency Converter

R 4: 9IRS ¢ TTgH F1ac / dieed ¢ haail HIac




HIHD Helddh SUDIUT:

1.3RPTd (4mm) U HIe¥ IRBGARE & 8 - 1079
2 3RPHTA (4mm) T Bled sRPIRA & fagl - 029
3. %o U3 (DOC 650) | - 0119




HIHET 3MTeTE I HRIT Wit Hure
faggdta et favm
HLEHIBESRSES

TANT HHiP 07

JERY: o TS SHRIciex o1 &g
ATIgH IUBIT:
e +15 dlee ®! YT 3m3cye St fafrafia fagga smyf!

o IC 741 DI Hio-c & 3fER TWT T § 3R HE@YUl HaRM] Bl Fiohe TR qI6R
ERIKEIE

o 3T3CYC RIUT & 3T ®I dga- & [T e Ud R U UIeRIEHIeR Tl
DI
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ELRIN

.H%W&WWWWH@HW%@RW@Huw ff the Ud W fau
S &1

,,,,,, §
v1ia = OUTPUT
0 * ¥ onNcro

L S am T

o 1: 99 fort SiRIeier & Srvag= & fow Afdbe s



ferfad -

a1 forst 3ifRicier Ueb TR T gaiaeie 3iRicder § o 30 $¥eye W
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ufehar
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qreigsd - 8l S|

8. 3T3TYC TR DI G SR S BT FARIE0 HX 3R NP1 B

9. 3§ IaH! P ATGRT 3R SMGRT BT AT & oW Tgad FF HI f = 1/2 n (R1 *
C1*R2 * C2)¥s) W AIE B3



10. HURIER (C2) 3R UFRIY (R2) & 3= A & orT TN GlgxTy
fewforr:

IUNT fhTE T UfeRie 3R HFURier & Ude I & e 3M3eye aev1 &t
gy Rpis d

st.No | R2 Q2  |dgiftwonf |l agRy | T

(Q) (uF) (KHz) (KH2) | (%)

ﬁ'ﬁ"ﬁf:
3 foer SiRieier Afche AreTaiged dll &l T B3 & [T T IR 3R

JUTE Tidhe g | UfeR1eT 3R HURIeR & Yedl Bl Iqady, 3M3TYC i Bl
3MTgIT 3R STATH &1 THRASIT [T St bl 81 31 Aelh ucdh| ol




JYANT HRP 3R ATRIAER B TS T 3 B & 7T T THR TRUT SNSH
githe P 3R S5 ST o IhdT g




HIHET 3MTeTE I HRIT Wit Hure
faggdta et favm
HLEHIBESRSES

TAONT HHiP 08

I 2Y: TY-T1T & TITe o1 T HRAT 3R ID! T dTferasl Bl
AT BT

1. NAND 71 &7 UINT #3d gU "RS" 3fR "D <2y g iy |
2. "8I <18 Ry Wiy CIETTaraiig ! &1 SUUNT $Rd §U

3. AT AT BT ST HRd gu "Siop” iy T |

4. "< ey T

STAY P JUDRUT:

o 5V H fheRE 3M3cYc ST Weics Uk I@is |
o The U0 R URR a9 & 1Y 1Hz AFIRIC aldh Ued fear T |

o THUISIET fqa &1 IUTINT Fxeb T A IR WIfod 3T @il '0' 3R
qrore 1 UG fhl T §

A & 00 R

o The UHd IR &l A0 3T3eye Havdd i idT 7T g

e IC 7400, 7410, 7474 3R 7476 e Ud R T § 3R HE@YUl g

o BRI Jiche TR AU SI1d 2




fafaa:

fiReTy TATT Ueh Selaeies Gidhe & Fred &) RR e 8t 8, T gt 1
3R O SR 10’ BT Ui Hct g1 afe oy el &1 U S/awiT | 34T
ST, 1 5Id b ferolcl! R X1 a1 39 Scal el ST A9 dob iy Teilg 381
3TRT H TG 39 UHR TE STl Bl I1¢ 39T ¢ | fsioted Tfhe #, Gy warg
HT IUANT AT TR & USRI, T, SFIHH 3R T Sy | fava
ST ] | fihetd oaiid & <9 §aTEt UaR § Te-$Rie (O SiR-Ty oy wrg a1
ot HET ST 8), B UBR 3R S’ | 'REY iy iy Jad IR ¢ | 399
& $YE 'S’ 3R 'R 3R & $I¥CYE 'Q' 3R 'Q' §1 'TH T 3R’ 374 W Ifed
dd Yobd AN B A Hol U a1 g fUfa I 31 St | 59 U oy wirg &1
T Z9YC GRT Jc fordl ST g, df 39 S8R1 1" (' 313eYe = I=) AUsid
- ITeT HEl Sl 8| 516 'R’ §9Ye gRT e fohar ST g, df 39 Sg1 0"
(TG 3MTITYC = HH) UL fhdT ST g

fopaft oft 3 ety waita @1 kg, '3 fielg oaiig H & 3ii¥eye 8id § off g
f4Ta Hd 8 P 78 S8R 11" 1 I8RY 10" R R IQT § 1 el 399 a
gge 11 8. 38 "SI' 3R T HgT A1dl § 3R U S-Sl ATy Y HTH HRd g
GUgId foar ST arerr St a1 fae (& ot df arg=R 0" a1 "1 B gahdT §) Bl 'S
g9e R AN fa1 ST 81 'T' §99¢ A8 oy wtg &1 fafd ol g1 S9@T
SUTNT I8 FAUiRa - o forg fovan Sran 8 7 S R g9ge St & g1 o 1
g I1 3¢ fhaT ST g1 AfE 'T' e I §, ) 'D' 134 WR Sl ey warg #
UG 8 Il &1 Afe & A% &4 g ol 'SI' AYC A2 Sl R Hig YHIT Tl
USdl & 3R Ugd I TUGId foe sRPBIR gl g

W' T Tl oY dgqu! SI8R1 Wkl dcd & | I8 3R, TH' 3R "1 oy
g & gt Hrf B ghdr g 3R Ty Bt T8 s 3 HH Hf R IHhdi gl Th
THhipd dfe o' Y FA1d aad § U6 | gl '$RUY' Gau WY g1 3=
W 3R T Hel Sl |1 a1 aY Tailg &1 'E 399 R Ue JH ol
U g1 afad fosar oirar g1 99 & dga 3t 8) 9l B, ) Wid &Y Pie <t
g1 I T W 3R ‘P’ TTYC W Sl HSRUT & oy ARER &1 Vol a1 S g |




SIq & TS i 81 Ol g, @ AReR Y idhe § e ofldl g | 34T 9 TIe
' 3R S e 81 I1d g 3R ARex W YUgId Sl Wid W RIFaRd gl ST |
g AP 31YC 3R 3AT3CYC & §1d YT 3@Td UeH dxdl ¢ | Tdhidhd Jfdbe
S 7476 © 3 GAM S {Teg-vaiy e € S T g faotelt smyfd
gYC HARM DI BISH T oG Y WA 5|

yfehar :
'IRUY' 0T T BT JATuH:

1. 4 QoI 37YC &1 Ud Bis o A § o g (1) § fewm SruR fieu-
T & URIe (d1eR), fFmR @Udsm), T 3R 3R’ $YC ¥ Hrae B |
2P AT T 3R T ITYC Bl TICYT Yhdd § HdC Be |

2. 1 §eol Fid 3M3cye DI Ty TAld o 'daldb ([ih)' ITYC I FHrde B

3. The UHd UR QU 71T 3ifF/3iTth TiTal Rae 1 SUTRT $Rdbh SUHRUT & T
Gy

4. 37YC OIS o fafid el o fore T diferesT T (1) T HATa |

S

O
CK .

for = (1) 'ARTY UPR Ry wary Ifdbe s



g dTferepT 4.1 'ReY’ oy vy

INPUTS OUTPUTS
PRESET CLEAR CLOCK
(PR) (CLR) (CK) S R Q Q
L H X L L H L
H L X L L L H
L L X L L H H
H H P L L Q Q
H H P H L H L
H H P L H L H
H H P H H TOGGLE TOGGLE
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