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Noise Figure and Calculation

O Noise Figure ()  Determine the input signal power S;

() Determine‘the input noise power N; :
(i)  Calculate the input sigr)al-to-noxse power ratio S/N;
(iv)  Determine the output s1gpal power S,
l (v)  Determine the output noise power N - S
(vi)  Calculate the output signal-to-noise power ratio S,;? %
S/N at the input (viiy  From steps (iii) and (vi) calculate the noise figure F.
= S/N at the output

 Calculation of Noise Figure

Noise Figure:
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Calculation of Noise Figure

R, R

- . 4 Qi oy sne a ‘M
Input noise voltage is given by, V., =4kTB R.+R,
_ , Vi 4kTBR,

Hence input noise power 1s, N, = R - R.*R,

The input signal-to-noise power ratio is given by, -

Si sz Rl (Ra +Rl) 3 V‘2 R:

N, (R.+R) 4kTBR, 4kTBR,(R,+R)

The output signal power is given by,

V2 mmf[fn&T 1

% TR R.+R) R,

A2V2R?
TR, +R)YR,
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Calculation of Noise Figure

S04 Vake
N, (R,+R)*R.N,

Hence the noise figures is given by,

Si/Ni V32 R, (Ra +Rl)2RL No
~S,/N, 4kTBR,(R,+R)  A2VIR?

F

R.N,(R,+R)
4k TBA®R,T,
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Noise Figure in terms of Noise Resistance

Equivalent noise resistance

////// Al AEA;\

Noise resistance of the
subsequent stages referred
to the I/P of the first stage

|/P resistance of EQ. noise resistance
the first stage of the first stage
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Noise Figure in terms of Noise Resistance

2 2 T
Substitute N, 5 Vg 5 AV, :A14 k TBR
< ity R, R,

_ R.(R,+R) A?4kTBR
"4k TBA*R,R,° R,

R, +R R,R, ) R,+R R,+R
a ‘=(R¢q’ 1) ""1+R » [

R bR AR B ™ Rk,

R,>>R,
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Noise Temperature

1 Noise Figure is a good indicator of noise performance
U However, UHF, microwave low noise antenna, Rx or devices!
O Noise temp << addition of noise power from several sources

P =kT,B

!

P, =P,+P,=k BT, +k BT,

Greater variation than F

k BT, =k B(T,+T,)
T, =T,+T,

where P, and P, are the two individual noise powers which may respectively be the noise powers received
by the antenna and the power generated by thé antenna.

T, and T, are the individual noise temperatures corresponding to P; and P, respectively and 7, is the
total noise temperature.
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Noise Temperature

1 We introduce equivalent noise temperature, T,y like Eq. noise resistance

R KT BR., /N
F =1+ =]1+—= +
R, kT, BR, /

where R,,” =R, as assumed in the definition of T,
T =27°C=300°K

__equivalent noise temperature of the receiver or

T o : .
B amplifier under consideration.
) -7,
Hence T, =1, 1)

Web: www.riazulislam.com  E-mail: smr.islam@du.ac.bd




Lecture Materials on APECE-302 University of Dhaka, APECE

Noise Temperature

ﬁ/{ receiver having equivalent noise resistance of 2500 Q and input resistance of 500 Q
is connected to an antenna of resistance 50 Q. Compute the noise figure (in dBs) and equivalent noise

temperature for the receiver.

Solution, F =1+4+—

R, =R, —R,=2500- 500 = 2000 Q

2000
Henc F=1+——=41
€nce 50

F'indB =10 log,,41 =16.12dB

T, =T, (F - 1)=300 (41 - 1) = 1200°K.
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Q&A
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