TN18
Calculation of modem transformer transmit losses

The following method may be used to approximate the transmit signal ioss caused
by the transformer in a typical modem circuit. This simplified method is based on the
assumption that a transformer can be characterized solely by resistive elements.
This assumption will result in a small amount of error in most cases, and allows the
modem designer to "budget" circuit gain and avoid burdensome calculations.

The most significant factor contributing to transformer loss is almost always the
transformer's winding resistance. The next is core loss, which is small enough in
most cases to be negligible. The last factor (that sometimes creates confusion) is
the transformer's turns ratio. To avoid complicating the analysis, Midcom design en-
gineers try to design modem transformers to have unity turns ratio. Doing so allows
the use of a simple "T" equivalent circuit as the next few pages illustrate.

It is helpful to think of the transformer equivalent circuit as a lossless or "ideal" trans-
former surrounded by a set of parasitic circuit elements.

The signal delivered to the telco line is therefore attenuated by these parasitic losses
and accompanied by a voltage step-up or step-down depending on the turns ratio at
the point in the equivalent circuit where the ideal transformer is located.
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