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(Studies on the High-gain Low Noise Amplifier for 60 GHz Wireless
Local Area Network)
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B =RoAE 60 GHz F4 LAN(wireless local area network) -&8& 918} 0.1 tm I-gate pseudomorphic high electron
mobility transistor(PHEMT)E ©]-&3}9 V-band® millimeter-wave monolithic integrated circuittMIMIC) A®S $%71& 4
A 9 AFegrt B GFoA Jdd PHEMTS DC EAoZ =89 23 AF YE(dss)E 450 mA/mm, g AgAd
H&(gm, max)E 3636 mS/mmE ERew, RF §428 d{ols AdFIAF(ET)= 113 GHz, Fd T F94(fmax) &
180 GHzY 4%& YeEh V-band MIMIC A&% %719 7/2& $8 PHEMTS 8|48 243 CPW gojrejg g
FEslgon o2 o]&sta] V-band MIMIC AZS ZE71E AAsIYcth AAE V-band MIMIC A& FE2V|& & dF
A kg PHEMT 7])¥He] MIMIC 344 o83 AZEY e, V-band MIMIC AZS 5E719 43} 60 GHzolA
S210152 213 dB, EWAHAISTE -106 dB 282 625 GHzolAl & ubAASE -297 dBe) 42 yehligith V-band
MIMIC A8 5&719 #A2X4 532, 60 GHzolA 423 dBY 54€ YeEisich

Abstract

In this paper, millimeter-wave monolithic integrated circuit(MIMIC) low noise amplifier(LNA) for V-band, which is
applicable to 60 GHz wireless local area network(WLAN), was fabricated using the high performance 0.1 /m TI'-gate
pseudomorphic high electron mobility transistor(PHEMT). The DC characteristics of PHEMT are drain saturation current
density(Idss) of 450 mA/mm and maximum transconductance(gm, max) of 3636 mS/mm. The RF characteristics were
obtained the current gain cut-off frequency(fT) of 113 GHz and the maximum oscillation frequency(fmax) of 180 GHz.
V-band MIMIC LNA was designed using active and passive device library, which is composed of 0.1 ym I'-gate PHEMT
and coplanar waveguide(CPW) technology. The designed V-band MIMIC LNA was fabricated using integrated unit
processes of active and passive device. The measured results of V-band MIMIC LNA are shown S21 gain of 21.3 dB, Sl11
of -106 dB at 60 GHz and S22 of -20.7 dB at 625 GHz. The measured result of V-band MIMIC LNA was shown noise
figure (NF) of 423 dB at 60 GHz.

Keywords : millimeter-wave monolithic integrated circuit(MIMIC), pseudomorphic high electron mobility
transistor(PHEMT), V-band, low noise amplifier(LNA), wireless local area network(WLAN)
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Fig. 2. The SEM photograph of the fabricated
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2% 6. V-band MIMIC XS 5E7|9 3|2
Fig. 6. The circuit diagram of V-band MIMIC LNA.
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Table 1. The comparison of V-band MIMIC LNA's.
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