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’ 1 PHEMT
Table 1 Biaspointsof three stage PHEM T devices
FET2
) FET1 FET3
PHEMT LNA1 LNA2
! X 4x3Um|[4x6Qm| 6x4Um [ 6xX6Qm
LNA1 ; Ips/ MA 9.75 19.5 19.5 29.3
PAD, PAD MIM Vps/ V 3 3 3 3
Ves/ V - 0.55 - 0.55 - 0.55 - 0.55
LNA2 , GaAs L' R' R'ld R, L,
, : TaN GD—W—W\’I—'{ I 0'AA S D
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R Ris Fig.3 (a) PHEMT nomnrlinear equivalent circuit;
(b) PHEMT linear equivalent circuit
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Table 2 Test parametersof PHEMT cell
LNA1 | LNA2 | LNA1| LNA2
N_'_:/ Ipss(FET) _ [mA/mm| 300.71) 373.57 | 27.34 15.33| 200 460
G (FET) [ mSmm| 619.37 | 568.32| 18.76 | 9.36 > 400
ol Vqi00 (FET) v _|-0636-0790]0.043][0.023| -0.5 -1
80mA/mm 230mA/mm s Veps (FET) v | 7.345 | 6.683 | 0.254] 0.366 >6
Rwik(10) [ Q/o | 966.4 | 990.0 | 9.3 | 16.1 | 800 1200
2 Rearr. 7 Q/0 | 114.1 | 117.37] 0.69 | 0.55 | 100 140
Fig.2 NF and gain asfunctions of the current Ceapa(ov) pF/ mm2| 333.1 | 311.79| 8.77 | 6.28 | 290 370
RMeta(100) Q/0 | 30.51] 29.300509]| 0.36 | 26 34
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K- Band Monalithic Low Noise Amplifier with High Gain~

Wang Chuang', Qian Rong, and Sun Xiaowei

(Shanghai Institute of Microsystem and Information Technology, Chinese Academy of Sciences, Shanghai 200050 China)

Abstract : Two high gain K band MM IC L NAs(low noise amplifiers) on an advanced 0. 231 m PHEM T process are reported. A
structure with three cascaded circuits is used f or increasing the gate width without limit. Source feed inductors appropriate f or
obtaining a good noise figure(NF) and high gain are adopted. A new resistor and capacitor network attached to the sources
and drains is applied to suppress low frequency oscillations. For convenience,the same set of negative and positive voltage
sources is provided through the resistance in the chip to the three-cascade circuit,which performs very well. The values of
VSWin and VSWout of LNAZ2 are less than 2. The small signal gain from 24GHz to 26. 5GHz reaches to 24dB and the noise
figure(NF) isless than 3 5dB.Both L NAs have wide dynamic ranges and their chip areas are small ,with dimensions of 1mm
x 2mm X 0. Imm. The output power of the L NAs is greater than 15dBm at the 1dB compressed point. These L NAs can be em-
ployedin front of a 24GHz radar and a 26. 5GHz local distribution system(L MDS) .
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