BEBEERGRE $10% F2% 199% 48 W3 99-10-2-02
A3 e] 243 GaAs MESFET A3A &3] AA

The Design of GaAs MESFET Resistive Mixer
with High Linearity
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Abstract

In this paper, a GaAs MESFET single-ended resistive mixer with high linearity and isolation is designed.
The bias voltage of this mixer is applied only gate of GaAs MESFET to use the channel resistance, The LO
is applied the gate and the RF is applied the drain through 7-pole hairpin bandpass filter to obtain the proper
isolation thru LO-RF. The IF is extracted from the source with short circuit and lowpass filter. Using extracted
equivalent circuits for LO and RF, conversion loss is calculated and compared with result of harmonic balance
analysis. Measured conversion loss of this S-band down converter mixer is 82~10.5dB by considering the

measured 3.0~3.4dB RF 7-pole hairpin bandpass filter loss and IP3in is 26.5dBm at Vg=-085~-10V in
distortion performance.
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2l 1. GaAs MESFET A&A &£%7) 98
Fig. 1. Theory of GaAs MESFET resistive mixer.
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8l 2. Vi = 0419 GaAs MESFETS] 571312
Fig. 2. Equivalent circuit of a GaAs MESFET at
Vds =0,
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Fig. 3. Block diagram of proposed resistive mixer.
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E 1. #2329 ATF-137369] $7132 ajn)g
Table 1. Extracted parameters of ATF-13736.
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Table 2. Measured result of designed resistive mixer,

WP (dB) 82~105
284 %(dB) 64
LO-RF Z&E (dB) > 643
LO-IF 9% (dB) > 46
RF-IF A9% (dB) > 6
VSWRy / VSWRu 17/ 25
Piagn (dBm) 105

13 (dBm)
(Af = 10 MHz) 25
33t IMD (dBc)
(Af = 10 MHz, Pxe = -5dBm) > 538
Bias (V) 085 ~ -10

(frr = 245~255GHz, frp =22GHz, Py =10dBm)
WEEA: 30~34dB BPF loss THA 23},
&A% 30~34dB BPF loss A 94 A3,
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Table 3. Comparison of mixers.
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mixer{14] [14] mixer{14] mixer[15]
paper
RF %34 ¥9(GHz) 2527 25~27 25~27 2~8 2.45~255
LO A (dBm) 13 8 8 23 10
A2 BE4(dB) 105 9 9 8 82
Piagin(dBm) 5 3 12 - 105
[Py (dBm) 10 6 18 23 18
LO-RF isolation(dB) - - - >95 >4

SB : single balanced. DB : double balanced, SE : single ended
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