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DBW, dBm, Watts, Noise and bandwidth

1. Units and conversions commonly employed

2. EMF and PD

3. Relationship between noise power and bandwidth:

Units and conversions commonly employed

In a 50Ω system the most convenient and widely used reference level is in

power and decibels relative to a thousandth of a Watt or one milliwatt =1mW

or zero decibels relative to 1mW fed to 50Ω load = 0dBm. (In satellite

communications design it is more usual to use dBW in calculations but

otherwise dBm are more convenient.

1W (into 50Ω) = 10 log10(1) = 0 dBW

1W = 1000mW = 10 log10 (1000) = +30dBm

10-3Watts = 1mW = 0dBm = 10log10-3 = - 30dBW.

Conversion from dBW or dBm to power in Watts is as follows:

P(Watts)  = 10(dBW/10)

so for example -137dBW or -107dBm  P = 10(-137/10)  =  2 x 10-14 Watts

The impedance and the level in dBm are interrelated as indicated in the chart

below. { NB: 0dBµV = -107dBm = -137dBW in 50Ω}.
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EMF and PD

RF signal generators are often calibrated in electromotive force EMF or

potential difference PD. If a generator is loaded with an impedance equal to its

designed output impedance then the open circuit output voltage (EMF) will be

halved. This correctly loaded output voltage is known as the PD.

The advantage of using EMF is that the match is not assumed.

In antenna work the antenna can be represented as and EMF source in series
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with an impedance which closely matches the actual practical case.

Receivers sensitivity is quoted in microvolts assuming some input impedance:

e.g. 1µV into 50Ω,  P=V2/R   so   P(Watts) = (10-6)2/50   =   2 x 10-14 W

1µV into 50Ω  expressed in decibels with respect to a Watt (0dBW):

10log10(2 x 10-14) =  -137dBW  or since dBm = [dBW + 30]

                                                             1µV =  -107dBm

                                       0.1µV is equivalent to  -127dBm

                                      0.01µV is equivalent to -147dBm

Also dBW = 10log10{(µVx10-6)2/50}  or  µVx10-6= {(10dBW/10) x 50}0.5

Relationship between noise power and bandwidth:

Pn = kTB
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