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Variable Conversion Gain Mixer for Dual Mode Receiver
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Abstract

In this paper, dual mode FET mixer for WiBro and wireless LAN(WLAN) applications has been
designed in the form of dual gate FET mixer by using the cascode structure of two single gate
pHEMTs. The designed dual gate mixer has been optimized to have variable conversion gain for
WiBro and WLAN applications in order to save dc power consumption. The LO to RF isolation of
the designed mixer is more than 20dB from 2.3GHz to 2.5GHz band. With the LO power of 0dBm
and RF power of —50dBm, the mixer shows 15dB conversion gain. When RF power increases from
—50dBm to —20dBm, the conversion gain decreases to —2dB from 15dB with bias change. The
variable conversion gain has several advantages. It can reduce the high dynamic range requirement
of AGC burden at IF stage. Also, it can save the dc power dissipation of mixer up to 90%.

Key words : dual—mode, WLAN, variable conversion gain

LM & WiBro 5) & A¥she B B4-= HE] ME F4

@719 Fart FFen v 9rE F

o) o] AR ALEE A Qe HREA AJ2E F olre] EANFAL A915H7] S5 2t BEe) A
M9 o] 5EAS] 5207} Sojudo] me} kg W} 8}, e OEReE A9 So] adn) ol
o] Au|27} 7HAAS A AlEE 1 Q). 1o whet me} B ,\]A@ T
ookt Fue tigold 7] gE FA Shak Zol ME]e) hols BAS 9jah TSl
(Multi— band cellular, Bluetooth, DMB, WLAN, gita] 75_]335] T YT} B =R A g2 =

# Mgkl ARF 3 (Dept. of Electronics Eng., University of Incheon)
- A1AA (First Author) : HF&l-$-
- AEYA 2006 39 21Y



g 9 HHEHS Ze WiBrost FA# S
2.3GHz~2.5GHzH Hol| ] 2zt A 1W E 30mW
g8 zkom AQdu9Z 7 OMHz8F 20MHzZ ©]
BeE T2 ste stad YA E AAstast
At

I8 FHIHEN FA7]¢ 55|t o
w02 QY oS58 2 D PR AGC
(automatic gain control)ol|A] o5&
B2 AGCTL §e Y9 BasH 54 olFA
2IA7F AT o|55 e shy|9fs) dA g A
ARE ZH Joh 2y Y Ase 9o} 7

1=7ke] Aol met 4145 F7)7¢
A HEZE, E dAFA e 9Afe

N

(WLAN) 2] Q153 o]FEE tf<
9] USB(upper side band) %} LSB (lower side band)
o] A-g AME o2 FEdf 7o) 7Hdol sl Ay
= P2 #A1E =Y F AUtk
w3} B oME 55 (active) YMEZAE o}
A& (resistive) HAEZME F2o] 713tk A
g4 M ¥ &S 2 HAT DC AES &
TabA] et oldd 2A 9 o] 53 DC A7t
trade—off FAE o]&at] FAl7]9] S wet
teFstA &8o] 7hse YA E Akt gtk &
gt 7]1EY FEE X B QA B2ty
oA 22 A719 Yol el 25 kAl =, 7}
W ORSo|5S Zte AeE YRbFHoE o5
10dB o]s}olt}, £ =FolA= 1W % 30mW & A
2 02 £8& 2= WiBro9t FAH80 2 3k}
7] flgte] AAIE YA = Ho 15dBY] & Wk o5
22 sgon =

rlo

=3 o|5¢] o"(lj‘ HE A2 A
do] 2n 2 woloso] e Fol BEE ¥ 4

%9

.

139

Mixer

Image ' ~
n—s| RF e F |, s
RF T Filter R?};lctlun Filler IF Stage
uter

1.0
J8 1. sHIH 2Ol A7 E5
Fig. 1. Block diagram of super heterodyne receiver.
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Fig. 2. Circuit diagram of dual-gate FET mixer.
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Fig. 3. I/V curve of dual-gate FET.
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Fig. 7. Simulated conversion gain with LO.
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Table 1. Measured performances for
variable conversion gain mixer.

= 4 2 3
RF Frequency 2.3GHz~2.5GHz
LO Frequency 2.3GHz~2.5GHz
IF Frequency 27MHz
RF Port Matching((S1,1)) -10dB
o= High Gain 14.9+0.1dB
’ Low Gain -2+1dB
2] High Gain 66mW
Zk= Low Gain 2.5mW
LO-IF 73dB~77dB
[solation RF-IF 81dB~87dB
LO-RF 16dB~20dB
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