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UNIT -1
QUESTION BANK

1. Explain the special features of isolation amplifier. (A/M12,10)
Isolation amplifiers are used in medical instruments to ensure isolation of a patient from

power supply leakage current. ...
These amplifiers are also used for amplifying low-level signals in multi-channel
applications. They can also eliminate measurement €rrors caused by ground loops.
2. Write down the conditions for design of biomedical pre amplifiers.(A/M10)
The properties desired in a bioelectric amplifier are:
o The single-ended output, often differential input.
e High common mode rejection ratio (CMRR).
e Extremely high-input impedance.
e Variable gain adequate to do the job intended.

o Frequency response suitable for the application. In the case of a universal
bioelectric amplifier, the response should be variable through switch selection.

e Zero suppression.
3. What is the need for band pass filter in bio amplifier circuits?(A/M10)
Band pass filters may be used to pass a larger range of frequencies(i.e. 0-100Hz EEG
activity), frequencies either side of this band are not passed.
4. Differentiate between single ended bioamplifier and differential bio amplifier?(A/M17)

owered in the same way, but the differential amplifier,

Both these types of amplifier are p
fier,

amplifies the difference between its two inputs, whereas the single ended ampli

amplifies the difference between its single input and ground.
The receiving circuit responds to the electrical difference between the two signals, rather

than the difference between a single wire and ground.
The opposite technique is called single-ended signaling. Differential pairs are usually

found on printed circuit boards, in twisted-pair and ribbon cables, and in connectors.

5. What is meant by Bandpass filtering?(A/M12)
A series combination of the low pass filter and the high pass filter results in a band

pass filter which amplifies frequencies over a desired range and attenuates higher and
lower frequencies.

6. Why do we require isolation amplifier in biomedical instrumentation?(A/M12)
Isolation amplifiers are a form of differential amplifier that allows measurement of
small signals in the presence of a high common mode voltage by providing electrical
isolation and an electrical safety barrier. They can also eliminate measurement errors

caused by ground loops.

7. What is power line interference?(N/D17) . | :
ECG is a biomedical signal which gives electrical activity of heart. This ECG signal is

corrupted by various noises like power line interference, baseline wandering, channel
noise, contact noise, muscle artifacts ete. Frequency range of ECG signal is nearly same

as the frequency of power line interference.
8. Draw a circuit of differential amplifier using op amps?(N/D17)
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9.

10.

11.

12.

13:

Differential amplifier is one which will reject any common mode signal that appears
simultaneously at both amplifier input terminals and amplifies only the voltage difference
that appears across its input terminals.

State the requirements of amplifiers used in biomedical instrumentation?(N/D18)

Low internal noise .

High Input Impedance .

Bandwidth ranging from 0.16-250 Hz.

Bandwidth cutoffs (>18 dB/octave).

Notch filter (50 or 60 Hz)

Common mode rejection ratio (CMRR > 107 dB)

What is the need for Bandpass filter in bio amplifier circuits?(N/D18)

These BioAmplifiers are designed for a wide range of applications including EMG, ECG,
EEG, and others. They have a built-in bandpass filter network, a 60 (or 50) Hz notch
filter that can be bypassed, and a coupler filter between the preamp and main amplifier

sections.
What is DC amplifiers?
DC amplifiers are generally of the negative feedback type and are used for medium gain

applications down to about 1 mV signal levels for full scale.

What is the potential difference between the two input terminals present in differential
amplifier?

The potential difference between the two input terminals of the ideal amplifier is forced
to zero by the feedback through Ry, the voltage e; must be equal to e;

S S Rty TV oV
R,"I"Rf RrH‘Zf °

b - M TeS) Ve "_E-E vV, = If TCS):E—EiET , Vo = _’3{?&2%)
R Ri g5 Rj

What are the different modes of operation in differential ampliier?

Single ended mode
Differential mode and
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14,

15.

16.

17.

[ ]
18.

Common mode

Define differential mode in differential amplifier.
In this mode, the two input signals are equal but have opposite polarity at every instant
of time.

Input signals are called differential mode signals.

Define CMR in differential amplifier?

The ability of the differential amplifier circuit to ignore the common mode inputs like
50Hz interference from the mains is known as Common Mode Rejection (CMR).

CMRR = Rwplificodion of Jufperetial Voltege
Awplification @f Cowtion nocke wtioge.

Draw the circuit of darlington pair in isolation amplifier?
Darlington pair is an isolation amplifier which provides high input impedance with high
current gain.

What are the methods used in the design of isolation amplifier?
Three methods are used in the design of isolation amplifiers:

Transformer isolation
Optical isolation

Capacitive isolation.
Write the merits of three types in isolation techniques?
All three types are in common use, though the transformer isolation amplifier is more

popular.
Opto-coupled amplifier uses a minimum number of components and is cost effective,

followed by the transformer coupled amplifier.
The capacitor coupled amplifier is the most expensive.
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19. Define pulse modulation of power.
A very efficient way to control power transferred to one system from another is by pulse
modulation of power
The average power transfer is P,y,= Pmax/T
t= Pulse Width
T=interval between successive pulses
20. State the advantages and disadvantages of pulse modulation of power
Physical advantages like linearity, efficiency or avoidance of loading of previous stage
may be more important than the maximum power transfer
A disadvantage of this method is considerable loss of power and a very low frequency.

A
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