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1. Background

Mobile Communication Device

= More multi-band/mode function

= Smaller size
= Lower power operation

More Multi-band/mode function

Multi-band RF front-end Is required.

Telephone

GSM: 800/1800/1900 MHz

WCDMA: 2.0 GHz

DTV @[—
470~770 MHz
GPS [

1.2/1.5 GHz

Mobile
Communication
Device ™

WLAN

IEEE 802.11a/n: 5.2 GHz
IEEE 802.11b/g: 2.45 GHz

Bluetooth
|IEEE 802.15.1: 2.45 GHz

RFID
2.45 GHz




2. Proposed wideband LC-VCO

Wide Tunable CMOS LC-VCO
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® Oscillation frequency can be tuned by variable
iInductor, switched capacitor and varactor.
® CMOS LC-VCO can achieve wider tuning range.




3. Variable inductor
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4. Measurement result
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Varactor control voltage [V]

1.28GHz

Center frequency
2.02GHz

Tuning range : 72%
(1.28 ~2.75GHz)




5. Evaluation of VCO characteristics

FOM; [1]

=Normalizing VCO phase noise (L{f.«.}) by 0scillation frequency (f,),
power consumption (P4.) and tuning range (FTR).

3 B f, - FTR Poc ) 3 FTR
FOM, [dBc/Hz] = L{f ;. } 20Iog[f0ﬁ5(at ]+10Iog(1mw)_FOM 20Iog( 10 )
Center Core FTR | Phase Noise FOM FOM;
Ref. Tech. Freq. Power 1MHz offset (d BC/HZ) (d BC/HZ)
(GHz) (mW) (dBc/Hz)
[2] |0.18um | 1.80 | 4.8 |73% -127 -184.8 | -202.1
CMOS
[3] | 0.18um | 5.88 7.65 |13% -124 -190.7 | -193.0
CMOS
This | 0.18um | 2.02 18.2 | 72% -135 -188.7 -205.9
Work | CMOS
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6. Conclusion

@® The proposed LC-VCO can achieve wide tuning
range using variable inductor and switched capacitor.

FTR=72% FOMt=-205dBc/Hz

® Wide tuning range can be achieved by the
variable inductor without phase noise degradation.

The wide-band tunable LC-VCO using variable inductor
and switched capacitor is useful for
multi-band RF front-end with reconfigurable RF circuit.





