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High Isolation pHEMT MMIC switch for 60GHz-band applications
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This paper describes the design, fabrication and measurement of a single-pole-double-throw(SPDT) MMIC
switch applicable to |EEE 802.15.3c standard wireless local area network(WLAN) using an ETRI’s 0.12um
GaAgdAlIGaAs pHEMT switch library and high isolation switch cell design technologies. This SPDT switch
has a measured insertion loss of -3.1dB~-4.2dB and isolation of -41.7dB ~-42.5dB in the 59~63GHz frequency
band. Therma test was aso performed to evauate the therma stability of switching performances from -
50°C to +100°C with a step of 20°C in an atmosphere. The variations of insertion loss and isolation at a
center frequency of 60 GHz were -2.17+0.15 dB and -41.07+0.85 dB, respectively. This means the SPDT
switch is very stable at both high and low temperatures. Therefore we can conclude that the developed high
isolation pHEMT SPDT MMIC switch is suitable for an Rx-Tx switch of WLAN system. However, the
chip size of 3.0mmx0.99 mm is still large and then we need an additional work for developing a new
switch cel to decrease the chip size.

Keywords: 60 GHz band, pHEMT switch, single-pole-double-throw(SPDT), insertion loss, isolation, thermal
test
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Fig. 1. Transceiver block diagram of wirelessLAN terminal.

L L,

L, L,

Corr

<Switch Off-state>

<Switch On-state>
(b)

Fig. 2. (8) Switch cell with schematic and (b) equivalent circuit of the
switch-on/off state of the adopted cell using FET-integrated trans-
mission line structure.
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Fig. 3. Characteristics of designed switch cell (Fig. 2(a)).
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Fig. 4. () Design schematic of Rx-Tx SPDT switch and (b) Optimized
circuit with cdl and input/output matching.
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Fig. 6. Simulated and measured characteristics of developed SPDT

switch.
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Table 1. Comparison of simulated data with measured onesin narrow frequency bands

Measured data Simulated data
Freg.(GHz) IRL(dB) IL(dB) ORL (dB) Iso(dB) IRL(dB) IL(dB) ORL (dB) 1so(dB)
59.5 -26.5 -2.7 -11.8 -42.4 -22.1 -2.2 -13.6 -35.3
60.0 -49.3 -2.6 -145 -42.2 -31.3 -21 -16.4 -36.6
60.5 275 27 -17.3 -43.3 -25.1 -2.3 -17.4 -37.3
YE(s0), ¥ - 8 WAKEA(IRL, ORL)YS A% B3k
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Fig. 7. (&) Temperature profile for therma test and (b) measured
characterigtics of developed SPDT switch.
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