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Abstract

In this paper, the design and implementation of LNA and down-mixer using 90 nm CMOS process are presented
for 60 GHz band WPAN receiver. In order to extract characteristics of the transistor used to design each elements
under the optimum bias conditions, the S-patameter of the manufactured cascode topology was measured and the effect
of the RF pad was removed. Measured results of 3-stages cascode type LNA the gain of 25 dB and noise figure
of 7 dB. Balanced type down-mixer with a balun at LO input port shows the conversion gain of 12.5 dB within IF
frequency(8.5~11.5 GHz) and input P1dB of —7 dBm. The size and power consumption of LNA and down-mixer
are (.8x0.6 mmz, 43 mW and 0.85%0.85 mmz, 1.2 mW, respectively.
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Fig. 1. Structure of LTCC transceiver module.

30



90 nm CMOS FA& ol&

dB(S(1.2))
dBISZ 1n

LN L L L L L L

38 45 50 58 &0 65
freq, GHz

(a) 249 wlolazrEY AR 5y

(a) S21 of measured microstrip line

61 Cascode
(40pmx40pm)

5 " Vg1=0.6V

E Vg2=1.5V
4 vdi=1.8v

00,
3 Common Source “”
(60pum)

2 Vg=1,0V

i Vd=1.2V
f .
0 e I T T T T T T

35 40 45 50 55 60 65

Frequency (GHz)
(b) Z4E cascode®} CS T+ Sy
(b) Su1 of measured cascode and CS structure
J8 2 volaR2EY M2 9 €S9 cascode T3
9 ZR9 Sy 5% Hlolokx
Fig. 2. Layouts and measured results of Sy for micro-
strip line and CS/cascode topologics.
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(a) Schematic of the 60 GHz CMOS LNA
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Fig. 3. Schematic and matching method of the CMOS
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