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Correspondence

The Advantages of Expressing

Standing-Wave Ratio in Decibels*

It has been the practice at Wheeler Lab-
oratories for the past ten years to express

standing-wave ratio in decibels as opposed to

a numerical ratio. So far as we are aware,
this practice first e~.ol~-ed in the Bell Tele-
phone Laboratories. The relationship is de-
fined as follows:

db SWR = 20 log,, VSWR.

Expressing standing-wave ratio in db offers

many advantages, as listed below.
1) SW7R may be read by simple sub-

traction on a meter having a db scale. This

avoids the necessity for precisely setting the
level to unity on the ratio scale for the maxi-

mum-voltage location on the standing wave.
2) There is no need for designating SIVR

y Received by the PGMTT, March 14, 1957.

as a ratio of voltage (\rS\VR) or current or
power, since decibels are so defined as to

give the same number in any case. Similarly,

expressing standing-wave ratio in db avoids

the confusion between VSIVR greater than

unity, as is the custom in the U.S.A. and
VSWR less than unity, as is the custom in

Great Britain.
3) It’hen expressed in db, S\YR goes to

to zero for zero reflection. This feature is an
aid in plotting and in thinking; it is espe-

cially valuable in expressing tolerances.

4) lVhen expressed in db, SWR is pro-

portional to magnitude of reflection coef-
ficient within 4 per cent out to 6 db StVR

(VSAVR of 2: 1). By comparison, a plot of
vs\~7R ~S reflection ~oeficiellt shows a de.

parture from proportionality that is ten

times greater at the same value. The closer
proportionaIity of the db scale results in

easier interpretation of data.

5) The resultant of small reactive reflec-

tions in a lossless line adding in the worst

phase may be determined by merely adding

individual values of S117R expressed in db.
For example, if a line contains ten bumps,

each having a reflection of O.5 db SWR, the

maximum possible reflection is 5.0 db SWR.

6) Several computations involving re-
flection coefficients are simplified when SVVR
is expressed in db, One such computation is
the determination of minimum insertion loss

by the loss-circle method.’
These advantages, borne out in our own

experience developing microwave com-
ponents and antennas, fead us to recom-
mend a wider adoption of the practice of ex-

pressing standing-wave ratio in db.
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