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Figure 3. L-148 Device

accurately and they are more pertinent to microwave design. They are much easier to
measure than short or open circuit parameters at microwave frequencies because the
device under test can be terminated in 50 @ at all ports, instead of maintaining a short

or (worse yet) an open circuit at some ports. S-parameters are discussed in Appendix B.

b. Measured Parameters

S-parameters for L-148 at 9 V and 2 mA are shown in Figure 7 as a
table and also on a reflection-coefficient chart. A Smith-chart outline is superimposed
on the center to give some idea of the impedances the parameters represent.

It is interesting to notice that 819 and Syo do not appear to change
with frequency. There is of course, a small variation, but so small that it is masked
by errors in measurement and by device variations.

These S-parameters were used in the design of the gain modules.

4. Chip Selection for Amplifiers

Selection of chips actually to be used in the amplifier was a severe problem.
Two solutions were proposed: 1) Measure the chip in a package, and then carefully
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Figure 12. Input Circuit Used in Gain Module
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Figure 16. Physical Layout of Ceramic Amplifier
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Figure 17. Gain Module

4. Noise Figure
Figure 20 shows noise figure versus frequency of some gain modules. The
noise figure is higher than the design objective. This is probably a result of inadequate
selection of transistor chips.

5. Balance

Gain modules were balanced for input and output VSWR. A reflectometer
system was used which gave direct readout of return loss versus frequency in the
1-2-GHz band. Output VSWR's were virtually identical in all chips. Input VSWR's varied
more, and modules were selected on the basis of input mismatch equality. In most
cases the gains were similar if the inputs were closely matched.
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Figure 31. Ceramic Directional Coupler
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Figure 32. 3-dB Ceramic Directional Coupler Coupling versus Frequency
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