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LTI TIONS

dTo amplify small signals In the presence of noise has gone

through an evolution over the years

dThe simplest approach, the discrete operational amplifier, isn’t

suitable as an instrumentation amplifier

AN instrumentation amplifier Is used to amplify very low-level

signals, rejecting noise and interference signals
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LTI TIONS

»An Instrumentation amplifier is used to amplify very low-level signals,
rejecting noise and interference signals

»Inputs to the instrumentation amplifiers will have very low signal
energy

»High gain and accurate

>High CMRR
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LLTTITITIONS

» Op-amps 1 & 2 are non-inverting amplifiers
» Op-amp 3 Is a difference amplifier

» Instrumentation amplifier’s final output Vout Is the amplified
difference of the input signals applied to the input terminals of
op-amp 3

»Let the outputs of op-amp 1 and op-amp 2 be Vol and Vo2
respectively

Then, Vout = (R3/R2)(Vo1-Vo2)

» The potential at node A Is the input voltage V1. Hence the potential
at node B Is also V1, from the virtual short concept. Thus, the
potential at node G Is also V1
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Activity

In class activity
Students should make the correct shape from the given tangram Kit.
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Input Stage

¢ The circuit 1s divided into two stages.

» The Input stage has two non-

Inverting buffer amplifiers /

*The Input-stage amplifiers also
provide high Impedance, which
minimizes loading of the sensors. R

“*The gain-setting resistor (R;) allows
the designer to select any gain within
the operating region of the device.

Gain (Av) =

R1

R1

V2
.
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1/22/2025

Output Stage

R2

R3

R2

Vo

R3

s+ The output stage Is a traditional
difference amplifier.

¢ The ratio of internal resistors,
R2/R1, sets the gain of the
Internal difference amplifier

*Typically G =1V/V for most
Instrumentation amplifiers

*» The balanced signal paths from
the input to the output yield
excellent CMRR.
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Instrumentation Amplifier

+12V DC |
Gain (Av) = Vo / (V2-V1) =(1 + (2R1/Rg) ) x (R3/R2)
V1 4
' *ic E R2 R3
UA741 AVAVAVAY e NV N
2] 5K 10K
R1
Ry 10K +12V DC
3
Rg 1c3 6
S UA741 Vo
2
+
+12V DC R
3 10K 12V DC
Ic2 ; R2 R3
V2 UAT741 MVWN—s
i 2], 5K 10K
12V DG '

Instrumentation amplifier  practical circuit diagram
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Applications

\ »
EEG ECG
l.xr.ﬁt:r:m e | BP
Light Intensity Meter Analog Weighing

scale
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Advantages

LLTTITUTIONS

» Accurate Testing and Measurement
» Stable and Easy to Use
» Reliability of the Setup and Results

» Highly Scalable
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Disadvantages

LLTTITITIONS

ong Range Transmission Issues
» Superimposing of the original wave when the sound or noise gets
transmitted over a long range.

» The system will depend on special cables that can cancel this noise or

superimposition
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Assessment

1. An instrumentation system does not include
a) Transducer

b) Instrumentation amplifier

c) Automatic process controller

d) Tester

Answer: d

2. Why output of transducer is not directly connected to indicator or display?
a) Low level output is produced

b) High level output is produced

c) No output is produced

d) Input is fed directly

Answer: a o5

i i ifier? obs . B EE
3. What are the features of instrumentation amplifier _;errcpgomg £ iy ~test1ng
a) Low noise levels = Schallenge § % .. -~ teaching

wewhtme alignment _ principles
Judgments achlevement managmhxhty
quantifiers expectations °’ Econswtency
decisions explicitness

se_ssment“’

equity reliability  grades 'ea

arency
fcedforwa

b) High gain accuracy

c) Low thermal and time drift
d) All of the mentioned
Answer: d
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LLSTITITIONS

THANK YOU
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