APPENDIX 2A WHAT IS dB?
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Figure 2A.1 Description of model for defining dB.

repeater, or channel can be treated as a black box (see Fig. 2A.1) with a particular
decibel gain. The decibel gain of such a black box is given by

P
)z 10 log(*}f’i) (2A.1)

This corresponds to the relative output power with respect to the input power. The
logarithm is always to the base 10. If the ratio in Eq. (2A.1) is negative, it is a deci-
bel loss.

The decibel gain relative to an absolute power of 1 mW is denoted by dBm
and that relative to 1 W is denoted by dBW. For example, if the input power is 50
mW, relative to 1 mW, the input power is 10 log (50 mW/ 1 mW) = 16.98 dBm. If
this is followed by a link having a loss of 10 dB, the absolute power at the output of
the link will be 16.98 — 10 = 6.98 dBm. Relative to 1 W, these values will be 10 log
(50 X 1073/ 1) = —13 dBW and —23 dBW, respectively.

Antenna gains are represented similarly with respect to an isotropic antenna
(which radiates with a gain of unity in all directions) or a dipole antenna. The for-
mer gain is in units of dBi and the latter in units of dBd. The units in dBi are 2.15
dB larger than the units in dBd.
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