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(57) Abstract: An interface for connecting a differential signal circuit having a differential signal output and a reference potential
terminal to an input of a single ended signal circuit and a reference potential terminal. The interface includes a differential transmis -
sion line having a pair of electromagnetically coupled microwave transmission lines having first ends connected to the differential
signal output and second ends, one of the second ends being connected to the single ended circuit input and the other one of the
second ends being coupled to the reference potential terminals of the differential signal circuit and the single ended signal circuit.
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Differentint-to-Single-Ended Transmission Line Interface
TECHNICAL FIELD
[0001] This disclosure relates generally to differential ~to-single ended ransmission Hnes
urerfaces,
BACKGROUND

TG00 As is known in the art, single-ended data fransmission uses only one signal Hoe,
with its voltage potential referred to ground. While the signal line provides the forwaed
path for signal currents, grownd provides the return cwrrent path, Single-cnded
interfaces benefit from their simplicity and their low implementation cost, but have
three main drawbacks:

1} They arve highly seasitive to noise pick-up, because noise induced inte
the signal or ground paths adds divectly to the receiver input, thus causing false
receiver friggering.

2) Another concern is crosstalk, which is the capacitive and induchve
coupling between adjacent signal and control lnes, particularly at higher frequencies.
Further, due to the physical differences between the signal trace and the ground plane,
the transversal electromagnetic waves (TEM) generated in single-ended systoms can
radiate into the circwdt environmend, thus representing 8 significant source of

slectromagnetic interference (BMI} to adiscent circuits.

FO003T As is known in the art, differential signaling uses a signal pair consisting of
two conductors- one for the forward, the other for the return current to How, Hach
signal conductor possesses a common-mode voitage, VOM, superimposed with 8O
percent of the differential-driver output VOD, but of opposite polarity lo one
another. When the conductors of a differential pair sre close {0 each other,
electrically coupled external noise induced tnto both conductors equally appears
g% common-mode noise at the receiver input. Receivers with differential inputs
are sensitive to signal differences only, but immuns to common-mode signals. The
receiver, therefore, rejects common-mode noise and signal integrity is maintained,
Close slectric coupling provides another benefit. The currenis in the twe
conductors, befng of egual amplitude but opposite polarity, create magnetic fislds
that cancel each other. The TEM waves of the two conductors, now being robbed
of their magnetic felds, cannot radiate inte the enviromment, Only the far smaller
1
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