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MILLIMETER-WAVE THREE-PORT
TRANSISTOR DRAIN MIXER"

XU Rui-Min  XIAQ Shao-Qiu YAN Bo XUE Liang-Jin
(Institute of Applhied Physics. University of Electromc Science and Technology
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Abstract The analysis and optimizing design for three-port device drain nuxer in Ka-band were given. The nonlin-
ear equivalent circuit and its parameters were simulated and obtained from the small stgnal S parameter and the DC
measurements of three-port device. And then. the drain mixer circuit was designed with optimum conversion gaimn
of the drain mixer which was derived from the harmonic balance method and the conversion matrices method. The
test result shows that the mixer has conversion gain 4dB at RF 27. 4GHz and LO 33, 4GHz/10dBm.
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Fig. 1 The equivalent circuit of PHEMT

B 19 Co s hIEEHTH LV REER.
CoZ V. MER.LZV AV, EH.BTHENE

TR CalV O LAV, V). METRIR M EREHRT
HEENNES S SHEMEH BB K. THS
¥ PHEMT 28 S5 M B Hh 8T Cos
I ML ErH.

CEJ'=C.$.¢"{' Vlwvg(f)fvhr (13
Ig = Ii“(evV;u];‘n&T — 1, (9)
I, = (o, + Vi + &Vi + o, Vitanh[¥V, (2} ], (3}
Vi=Voit — o1 + BV, — V0] (4)

Rz BE . L =9. 653X 107" mA., g EFHFHER.
EHEREBEN. T=290K.C.,=0. 1499pf,V,
=4.0V,V,=1.060V.n=2,2,=2.574 ¥ 10 7 .a, =
4, 2051077 ,2;, = — 8. 967X 10 " a; = — 2.4 X
107, 7 =6.945, 8= 4.402 X 1077, r = 2. 678 X
1077s,

2 EETMETREESH

WHER S TRIEEITE XK I ES 5
s . BT Rt EE SR T S R 5k
PEEMREE DRSS EEE AR M
oAy B FEAR T RS A4 T R 4%, FI48 6]
MAEROERELEN RHESEH. BERFENE
B AVEHBEY SRS TFRE SIERETRE
(RE2). HAZHREHBY I, C VOB THEE
RUBHSI—TWHO. XBERITTIAR H &4
R FHER Y. A RESHRMENRNEE. &
fitie 1.1, 0

I'l Y]-l erf rv'] Y]nfi Y]-4 T"ri
[IJ: [Y“ YEJLVJJF |:Ym }’:,j[Vi}’
(5)

HIERERSHHELER T, —HEEAN

ZEERE L. EERBETRERN

.._F__
Y Np N B A
¥ 1=
&~ _KI_.
@ I
a Ll
IV 1,

= ’—— -
&
L
=
&
®

Bz BESBL P4 SERTER
Fig. 2 The mixer divided into linear and
nonlinear circuits
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Fig. 3 The microstrip layout of the mixer
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Fig. 4 The testing curve
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