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Abstract

This paper presents a reflective-type phase shifter (RTPS) and the effect of an electroless nickel immersion gold (ENIG) surface finish
on its insertion loss. The former is commonly used in transmit- and reflect-array designs for electrical beam steering. Its design is simple
and robust, providing a high phase shift and low insertion loss. However, if proper attention is not paid to the surface finish applied
on copper traces, higher-than-expected insertion losses can occur. This was demonstrated through simulations, which were compared with
measurement results. Originally, there was a 2.9 dB difference in the insertion loss values between the simulation and measurement results
for an S-band RTPS. After applying the ENIG layer to the simulations, the difference was reduced to 1.0 dB.
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Fig. 1. Geometry of 1-stage RTPS.
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Fig. 2. Fabricated 2-stage reflective type phase shifter.
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Fig. 3. ENIG layer composition on copper trace.
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Table 1. S-parameter measured data by varying bias

voltages.

Bias (V) S (dB) S (dB) 28 (deg)
0 -15.6 -44 0
1 -125 -50 86
2 -21.8 -3.6 224
3 -23.6 -26 311
4 -17.0 -23 356
5 - 14.6 -22 382
6 -134 -23 399
7 -12.6 -23 411
8 -12.1 -23 418
9 -11.7 -23 425
10 -114 -23 429
11 -112 -23 433
12 -11.0 -24 436
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Fig. 4. Comparison of measured and simulated Sp;.
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