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The Wireless “Bottleneck”

100's of kilobits ! 1's of Megabits
per second

' 10's of Megabits | 100's of Megabits '

Gigabit
per second per second

per second per second

CDMAZ2000 1x

l
|
l
l
l
|
Bluetooth :

IEEE 802.11
HiperLAN2
TR_abs Gigabit Radio

Curentwirelessidata rates limited to 10°s of MBps

Wireless 2002 3/26



The GigaRFIC Terminal
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GigaRFIC Design Considerations

> IHigh GlHz Operation - 17.35GHz
S 400MIHz of RE channel bandwidth

s\ Wide Channel Bandwidth
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Low Noise Biasing

> e minimize receiver noise figure, initial
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Optimum Source Admittance (Yg,,)

> Noise figure is the amount of SNR degradation through a
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Minimizing NF .,
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Inductive Degeneration
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Design Strategy

Designer has several
Variables

Iemitter’ ‘JCopt’ I—E’ I—B
Use Jic,p; 10 minimize
NI:min
Use L and | e 1O
make

USENEsand vondpad
CAPACIANCE 16 malch te
0)C)

Wireless 2002 11/26



Design and Results



LNA Schematic
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LNA Layout
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LNA Results : Gain = 19.5dB




LNA Results : NF = 4.5dB




LNA Results : S,44, S,, <-10dB
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Design and Results



Mixer Schematic
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Mixer Layout
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Mixer Results : Conv. Gain = 12.7dB
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Mixer Results : S,, <-10dB

Wireless 2002 22/26



Mixer Results : NFyg=10.8dB




Summary and Future Work

> GIgaRFIC project
= Creating 17GHz WLAN RFICs

> Fow! Neise Biasing Technique
- (JCopt’ ; I-E’ LB)

V285 GHEZ LNA and Direct Downconversion
IXEN;

lHcated devices expected in the last half
yeal
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