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Abstract

In the recent progrcss of MMCs technolory, MMIC control devices such as sqritches and phase shifters arc
widely used in mismwave and millimeter-wave communication systems t{. In these sysbems, MMIC swit&es
are required to have high isolation as well as low insertion loss. The VnrnC using the GaAs PIN diode is
requircd for the millirneter-wave commrrnication systems [1].

In this paper, the C'aAs FIN diode was designed by rrsing a de+mbedded method [2].Bv analyzing the Ron
and Cofi the parameter of the structure frr the diode was detemined. A SPgf GaAs PIN diode switch has
demonshated.

Figure 1 shows the mss-sectional view ofthe GaAs PIN diode. The equivalent cfucuit for the GaAs PIN diode

is shoum in FIg. 2. Here, Ron, Con, Rotrand Coffare inhinsic resistanes and capacitances under on- and off-

state, respectively. Ls is the pansitic induetance inhoduced by airbridgB, Lvia is via hole inductance, and Rs is
parasitic resistane. The equivalent circuit model shovm in Fig. 2 takes into amunt the parasitic elements
such ffi k, Lvia and Rs. Alt equivalent circtrit parameters were obtained by using a de+mbedded method [2].
Table 1 lists the equivalent cirsuit parameters. Figure 3 shows the characteristics of Rs and Coffversus the
space A are shovm in Fig. 1, where the thiclsoess of i-C'aAs layer is 2 ttm, the forwad bia,s curent is 10 mA
and the reverse bia,s voltage is -10V. Cotr is independeut of the space A However, Rs decreases with the

ofthe space A This frct shows that the rcsistance due to the diffusion current depends on the space

A To reduoe the loss of C'aAs PIN diode in high-fiequency regroq reduction of the parasitic resistance
determined by diffiasion current is most important. We determined the space A of 5 p m shovm in Fig. 3.

Figurc 4 shows the circuit confgrrration of the SPST switch. To obtain higher isolation cha:acberistics, two
shunted. diodes were cascaded. Figwe 5 shows the chip photograph ofthe SPST switch. The elechnode dia-meter

ofthe GaAs PIN diode is 40 p m- The thidcness of semi-insulating C'aAs zubstrat€ is 100 p m. The SPST switch
was mea.sured by using on-wafer RF probing systems. DC bias voltages applied to switch were supplied with
bias Tee. Forward bias crnrent of each diode is 10 mA and neven€ bias voltagB is -10 V. Figur€ 6 shows the
fiequency characteristics of SP$f sqdtch at measured input poTver level of -10 dBm. It has been exhibited that
insertion loss of 1.0 dB and isolation of 30 dB were obtained in 10 GlIz to 50 GIIZ.

In mnclusior\ the bmadband SPST C'aAs PIN diode switch has been demons:bated. By anal]"zing the
equivalent circuit pan:neters of the diode, the diode stn-lchrre has been determined. By using the developed

diode, a SPST suritch has exhibited that the insertion loss of 1.0 dB and the isolation of 30 dB were obtained in
10 GHz to 50 GIIZ.
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Table I Equivalent cireuit pammetere ofPIN diode.

Is (ntf) Lvia (nt{) Ron (O) Roff ftO) ci (PF) Coff (pF)

0.06 0.d4s 0.3 200 0.08 0.068-

Frg. 1 Cruss-sectional view of CraAs PIN diode.

F€. 2 Equivalent circuit model ofdiode.
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Frg. 3 Cba:racterisbics ofRon and Coffversus space A

Flg. 4 Cimrit configuation ofSPST $nritdr

Ftg. 5 Photograph ofSPST switrh-
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