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ABSTRACT

In some earlier papers the use of a “thru-short-delay” technique for calibrating the dual six-port was
described. Another scheme required only a length of precision transmission line and a calibration circuit. The
better features of these two somewhat different approaches have now been combined and the requirement for either
a known short, or a “calibration circuit” eliminated. This paper will discuss this new procedure and also
describe its application in a practical dual six-port system.
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In some earlier papers the application of a calib-
ration procedure known as “thru-short-delay” (TSD) to

the dual six-port has been descri bed.
1,2

This technique
is so-called because it is based upon observations of the
system response with the two six-ports connected to-
gether, (thru), then when each is terminated by a (known)
short, and finally with an unknown length of line in-
serted between them (delay). Although originally devel-

oped for the four-port reflectometer,
3, 4

the method
has recently been adapted for use with the dual six-port.

Another calibration procedure5 was based upon the
use of a length of line as the only impedance standard.
This method also required, however, the use of a
“calibration circuit” which provided for terminating
the two six-ports with equal impedances and at the same
power levels.

The better features of these methods have now been
combined in a technique known as “thru-load-delay”
(TLD). Here the “calibration circuit” is no longer
required. As compared with TSD, the need for a short
of known reflection has been eliminated. In its place
a load of unknown reflection is used to terminate, in
turn, each of the six-ports. While a nominal short
continues to be one of the more convenient choices for
the unknown load, the key point is that a value for its
reflection is no longer required. Instead this is
obtained as a by-product of the procedure. It is
especially noteworthy that this procedure, quite pos-
sibly, represents the best experimental method of
determining the reflection of a short which has yet
been devised. Moreover, the delay line, which plays a
key role, need not be assumed free of dissipation.

This calibration procedure plays a major role in
the performance of the dual six-port system which is

described in an accompanying paper6.
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