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A 3 Stage MMIC Low Noise Amplifier for the Ka Band Satellite
Communications and BWLL System
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Abstract

A Ka Band 3-stage MMIC (Monolithic Microwave Integrated Circuits) LNA(Low Noise Amplifiers) has been
designed and fabricated for the Ka band satellite communications and BWLL(Broad Band Wireless Local Loop)
system. The MMIC LNA consists of two single-ended type amplification stages and one balanced type ampli-
fication stage to satisfy noise figure, high gain and amplitude linearity. The 0.15 um pHEMT has been used to
provide a ultra low noise figure and high gain amplification. Series and Shunt feedback circuits and A/4 short
lines were inserted to ensure high stability over the frequency range form DC to 80 GHz. The size of the MMIC
LNA is 3.1 mm X2.4 mm(7.44 mmz). The on wafer measured performance of the MMIC LNA, which agreed with
the designed performance, showed the noise figure of less than 2.0 dB, and the gain of more than 26 dB, over
frequency ranges from 22 GHz to 30 GHz.
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Fig. 1. Diagram of the Ka band 3 stage MMIC
LNA.
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Fig. 4. Stability and noise figure Characteristics
of the device with series feedback circuit.
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Fig. 5. Schematic of the first amplification stage.
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Fig. 6. Simulated gain/frequency response of the
MMIC LNA.
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Fig. 10. Gain/frequency response of the 3 stage
MMIC LNA measured on wafer.

Fo oIS/FUS FHT0) AA 35 oA
47 543 AY FUE @ B4 HYL BB
F AT 22~30 GHz F34 o)A FEA)
4 2.0dB 0|3}, 9|52 26dB 0|4, YFuA&A
2 10dB ©3t 18Y FYWAEAE 15dB o)g
2 R 47 74% BEsqo.

V.2 E

2 =29 AM = gate 40)7} 0.15 umo] . gateE o)

120 um$l pHEMTE A}g3l A4 2 A28 Ka

Ue 39 ZZ7)¢ dsl EAT. AA S MMIC
AZEFTE7E FEAF, ©5, WAL &4, AZ A
34 9 37 59 A5 24E& FA9 BEE) 9
3t ¢Fo] F FE 2 single ended FEjo) 7, vl
g FE2 balanced FeEjQl 30 HF 122 74
HALw, FANIE 100 pmo| X, F4-&((r)o) 12.9
A 7NEE AHEE AFEHAT A FE MMIC A

S5 Z7]9) on-wafer 24 A7 22~30 GHzY &
B4 YA FEAFE 2.0dB )3}, o5 26
dB o]}2. g AAgH & YA3}Ah AT MM-
IC AL E71= Ka U9 $14%5A 2 BWLL A
294 RFEE #4d €48 & gtk

3

Mo
o

i

i!

{1] Haruhiko Kato, et al, “A 30GHz MMIC Re-
ceiver for Satellite Transponders,” IEEE Trans.
on Microwave Theory and Tech., vol. MTT-38,
no. 7, pp. §96-903, July, 1990.

[2] Laural Qualcomm Satellite Service, Description
of Globalstar System, June, 1994,

B] 454, 4YE 9, “A94 5L 30 GHzth MM-
IC AFEZFE719 4A 2 AL, heAT
%3] =&XA, vol. 36-D, no. 9, pp.13-20, 1999
Y99,

[4) %92, 954 9, “9YFNE Kath g MM-
IC ZUY AREFTE7] AL, 19989 =5
NEE §AZF %203, vol. 17, no. 2, pp.
731-734.

5] 9%, 924 9, “94 AFFE 20 GHzo)
MMIC AZ55%7) 44," 199895 e
A% FAZEHE 98 23, pp37
-382.

[6] E.Ulrich, “Negative Feedback to Slash Wide-
band VSWR”, Microwaves, vol. 17. Oct., 1978,
pp 66-70.

75



BEEHESERIGS £12%8 F15% 2001F 18

z3"1”4)
1990 29~&dA): FFHAREA

A7 94 RFREATER
- Y99+d

199213 99~19953 5Y: 223
A4 EAEE F(%= Matra

,.
iz

Marconi A}
[ TARCH JAEANZA 7], MMIC 32, DA

o4 =

1978'3: Mgty A7) 83 (38D

19803 ~&A: F=AAFAATY, AHFAN2H AT
¥ 4979

198613: Polytechnic Institute od New York A7) A3 83}
(F3Heah

76

19953: Jdisty. Ax3saF

&b
1997d: #F3e714d AHEN
TEHHEFHA

19999 ~3A: FFANFAAT
4474

FFd 82 MIC, MMIC/I Y, 2725



