7.4.6’Nnise Bandwidth

Consider that white noise is present at the input to a n:ccivcr_ and a I_|I|crlw|lh transfer JTINTS
H(f) centered at £, such as is indicated by the solid plot of Fig. 7.9, is being lIfnL"l.I 10 restrigy py,
noise power actually passed on to the receiver. Now contemplate a rucmngulur‘llltcr as shown by
the dotted plot in Fig. 7.9. This filter is also centered at f;. Let }h_r: l'l.‘l.:lﬂl'l_l:'.lllllf-l.lllcl' bandwidih g,
be adjusted so that the real filter and the rectangular filter transmit the b'i'lll'lt‘jlt'llhic_ﬂl\\ '-'T--”wn'_tﬁg"
bandwidth 8, is called the noise bandwidth of the real filter, The noise tl;mdwld_lh. then, 1s the bang.

width of an1déanzed (rectangular) filter which passes the same noise power as does the real filter
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Fig. 7.9  lllustration of the noise bandwidth of a filter.
wﬁ!ﬁ;f noise bandwidth by cunsidcring the case of the low-pass RC filter }”'J‘.
gans_fer function as given Y EQ. (7.48). For this filter, /( /) antains jis maximum value (/)= 1 at/=L
—-As aiven by Eq. (7.52), with white-noise input of power spectral density 1/2, the noise n"_rl'_'f'-_',ﬂuhf
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would yield an output-noise power A Jobpass Bler i W) = 1 over it i
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St o 2 “UNT HB.\'
etting N, (RC) = N : '
_____‘__)h-_ D(rectangular): we find the noise bandwidth to be
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_ Thus, the noj P
- noise hand%her is /2 (=) 57) times its 3 dB b dwidth /.
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