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Abstract - A 20 GHz 2-stage MMIC (Monolithic Va2 vaz
Microwave Integrated Circuits) LNA(Low Noise Amplifiers) ‘ ‘
has been designed. The pHEMT with gate length of 0.f5um ' B
has IlJt?cn'used to_provide ultra low noise an_d h.igh gain '\1;:;\ 152an soanmj
amplification. Series and Shunt feedback circuits were RF ., ey J“*_.) T
inserted to ensure high stability over frequency range of DC to N - ’
60 GHz. The size of designed MMIC LNA is 2285um x
2000um(4.57mm?), The simulated noise figure of MMIC LNA N o
is less than 1.7 dB over frequency range of 20 GHz to 21 GHz. c [ o f . . glFJT
Zsoomm -
k=) = ' Note : GLNA oan ba biased from sither side
Ka-tl® Fob8 AH4atE 94 54 ¥ LMDS W oo
$o) A4FHEA 29 A7t FEEL BWY T gboma
“}E} RF %719 g %8 9ew, RF
17]«1 THE 71&9 MIC FE7)ETE MMIC <23 1>MMICLNA®) THE
E7) AY o377t da aFHT ok <Figure 1> Diagram of MMIC LNA
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Al=gdej et AgHo g AgEHoY, HI o
Fazt geshdA 1y FPY e Mic 57180 £A A9
F-atA Heh o, wF AR ¥ OHFY F AR
T7bell A @ o] g Fol Uk atE 22 Fag dY9dMx ‘ih: FE Aot
B =RdME A4 AvFgoez dAT 20GHz W& dynamic ranged] SEIT 75 E, gae o7}
MMIC LNAe] tis] oleglch LNa® &7 #3L 0.15um®] 31 pateZo] 120um? pHEMTE A}pg-3gic)
Apg Zaelvb 20 ~ 21 GHz, ©15 17 dB, &&x$ <23 2> ALRE 42zbel U RE Jeldgid
1.7 dB o]3lo]u, 15 ~ 25 GHz2] Foh A elAz 17 Hah AEAre 2ve =y AdsA =899
dBol-de] oS53 25 dRolsty] AE AFEF HLE AF7E 15mA v 48 4 vk <29 3= hxzpg
AAsdct =g Y2 dynamic range?t ¥E&H source®]  serics feedback EHE2E HAdE92 w9y
HAMA =& ZEE <y 1>7 Zo| Lange couplerst 2= AL AL JENYYTH

gated o7t 0.15um®lE gate Eo] 120um$] pHEMTE
Ztzh 25k P A balanced FE|E A AIE A}
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<Fig. 2> Equivalent circuit of Low Noise HEMT
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<Fig. 4> Schematic of the First stage of amplifier
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<Fig. 3> Noise and stability characteristics of pHEMT with
series feedback
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<Fig. 5> Equivalent circuit of device with series feedback for
design of matching circuit.
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<Fig. 7> Comparison of coupling characteristics of Lange
coupler simulated by Libra and hfss
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<28 10> 20 GHz MMIC LNA 2] ] %] S(Chip size = 2850 x 2000um’}
<Fig. 10> The layout of 20GHz MMIC LNA (Chip size = 2850 x 2000um?)
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