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Mixer inside LC Oscillator
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Basic ldea: Bias Splitting
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Bias Splitting SOM
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Double Switching Pairs

-

M2

>

@)

<
IF Load

— 1]

Bias —_—
"VNV‘""EMS lout '\I/EF

Vin (._"jlﬁ IrF

Bias

SemperiodvithM2 andiVi4 on

A All RF signal currentis
dowrconvertetkading

lout _
Vin

gm,

&
p



LNA-Mixer -VCO (LMV) Cell

T A LNA is implemented re
using M1 in a inductive
degenerated topology.
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. oss Mechanisms
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Differential and Common Mode Components (
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Differential and Common Mode Components (
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Lossesat RF Frequencgg¢mmon Mode Componeénts

—
i
@]

_|
O
E';ﬁ
—
_|
Ztank
T
Il |=
I :
O
3 :
O
$
1
I |
N

M2 M3
Vi I'r V2 v Ztank(Wgg) ---4--1--------
IOUTCM
"F “ L I\ “ I" |LOSS(WRF) ‘-I: char @ IIN(WRF)
Cpar \ Zload / Copar
|IN(WRF)T@ T lin(WRrF) .. '
VI=V2atRE | 2 The loss is due toRda current

partition betwee@, . andZx
Current and Voltage Mode LMV has thé@amen Mode conversion gain

1 1
l.,-CM(W,. - w.)=— | (W
ouT ( RF LO) p 1+ JW Cpar Cztank(WRF) IN( RF)




Losses at IF Freguen®ifferential Components
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Voltage Mode vs. Current Mode
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Quadrature Recelvers
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Cross Coupled LMV Quadrature (1)
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Cross Coupled LMV Quadrature (2)
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Quadrature LMV Ta8karing
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LNA Quadrature Generation
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LNA matching network
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Low IF Receliver with Quadrature @ LO
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Chip Micrograph

A Active area only 1.52mm

A Differential inductors for
VCO tanks

A PAD ESD protected

A Technology CMOS Grit8



