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Abstract

A novel frequency multiplier using composite right/left-handed transmission line is proposed. The left-handed
transmission line in the proposed frequency multiplier suppresses the fundamental component(fy), while the composite
right/left-handed A/4 open stub diminishes unwanted harmonics. Due to the combination of the left-handed trans-
mission line and composite right/left-handed A/4 open stub, the only desirable multiplied frequency component such
as 3 foand 4 f, are obtained at the output port excellently. For the example of the proposed design, frequency multi-
pliers are designed at 1 GHz of f, and measured. The measured output power of 3 fo and 4 fo is —5.67 dBm and
—6.43 dBm, respectively, when the fundamental input power was 0 dBm.
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Fig. 1. Amplitude comparison of the fundamental and
harmonic components versus conduction angle.
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Table 1. Lumped element values of CRLH TL A/4
open stub.
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Fig. 5. Simulated and measured results of the CRLH
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Table 2. Measured results of CRLH TL A/4 open

Elements value For tripler For quadrupler

Cu(Designed/Available) | 1.5 pF/1.5 pF | 0.6 pF/0.7 pF

Li(Designed/Available) | 3.8 nH/4.2 nH | 1.7 nH/1.7 nH
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Table 3. Measured result values of frequency tripler
and quadrupler({dBm]).

Po Pano Psio Paso
Only tripler —2443| —32.72| —548 | —34.17
Tripler + OS —31.25| —56.92| —5.75 | —62.93
Tripler+OS+LHTL —68.39| —59.27| —5.67 | —64.68
Only quadrupler —35.75| —48.57| —30.25| —5.94
Quadrupler+0S —39.10| —66.85| —57.26| —6.27
Quadrupler+OS+LHTL | —68.00| —66.89| —57.35| —6.42
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