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An SPDT Switch Realized High ON/OFF ratio and Function of Gain Tune for 5G Millimeter-wave Applications
T. Kubo, Y. Yamaguchi, Y. Okuyama, S. Takeda, and N. Guan
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A newly developed SPDT switch amplifier is presented. It is designed to implement in a frequency conversion IC for
3GPP n257, n258 and n261 bands and is operated at a frequency range from 29.15 GHz to 34.40 GHz. The SPDT
provides LO signals to either a TX mixer or an RX mixer and achieves more than 52 dB ON/OFF ratio and 12 dB small
signal gain over the frequency range. Its gain can be changed to adjust the output power to the required LO power. It is
fabricated using 0.13 pm SiGe BiCMOS technology and the size of core area is 0.24 mm?.
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Fig. 3. Simulated S-parameters when the gain of amplifier
changes to 7 dB, 12 dB and 15 dB by the outer

control signal.
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Fig. 2. Block diagram and circuit configuration of the proposed SPDT switch amplifier?.
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Fig. 4. Simulated input power versus output power

characteristics at 32 GHz.
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Fig. 6. Measured S-parameters when the gain of amplifier
changes to 7 dB, 12 dB and 15 dB by the outer

control signal.
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characteristics at 32 GHz.
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Table 1. Comparison with some published SPDT switches, amplifiers, and SPDT switch amplifiers™®.
Reference This work 7] 8] 9] [10] [11]
Topology )1 SWMCR SPDT switch  SPDT switch  SPDT switch  °D F SEieh - SPU sweeh
Frequency 20340 o7-506H,  17-1006H,  so-e7cmz PRS0 a4 9756y
Area 0.24 mm® 0.4 mm® 042 mm? 0.3 mm? 0.77 mm? 0.37 mm?
Gain 12dB —27dB -28dB -19dB 22 dB 6 dB
ON/OFF ratio 52 dB 233 dB 172 dB 399 dB 25 dB 24 dB
Technology 0.13 pm SiGe 013 pm CMOS 65 nm CMOS 90 nm CMOS 0.13 um SiGe 015 um pHEMT
4. H30 5) A. Paidimarri et al: "A high-linearity, 24-30 GHz RF,

0.13 um SiGe BICMOS 7' &t 2 & il L TH 7212 BI%s
L 72 ST REN X SPDT A A v F7 ¥ 7% Ak TR
L7z, #FEICHE SN TWD I Y EHSPDTAA v F, 7%
5ONISPDTAA v F7 ¥ 7L i L C/NE, %6 N
HON/OFFI A FEBIL THB Y, FCICO I A I & AE
BIEICHEMT 2 2 & TE 5.
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