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(57) ABSTRACT 

Frequency translation and applications of the same are 
described herein, including RF modem and wireless local 
area network (WLAN) applications. In embodiments, the 
WLAN invention includes an antenna, an LNA/PA module, 
a receiver, a transmitter, a control signal generator, a 
demodulation/modulation facilitation module, and a MAC 
interface. The WLAN receiver includes at least one univer­
sal frequency translation module that frequency down­
converts a received EM signal. In embodiments, the UFT 
based receiver is configured in a multi-phase embodiment to 
reduce or eliminate re-radiation that is caused by DC offset. 
The WLAN transmitter includes at least one universal 
frequency translation module that frequency up-converts a 
baseband signal in preparation for transmission over the 
wireless LAN. In embodiments, the UFT based transmitter 
is configured in a differential and multi-phase embodiment 
to reduce carrier insertion and spectral growth. 
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FIG.64 



US 7,110,444 B1Sheet 113 of 349Sep. 19, 2006U.S. Patent

   

to

EE 
 
  
 

«awn—om::bo:=8>a.32z_
3

es

.mEomSE20whiz.SE28N50588,was0535%NEE:N2édummzéa:0N.éugéém8=2we";r..2.Sn";23:E___sSNL25lows.V.__E8E.25a2T1I_NN‘_N_anN;aNV-n2 :ATNiN:5an;NEm_NNNNNN8.__ESE.zzo8NNleNNNNNININI:22“;soamNN.NEONNL.2122No:—.NEON”;.Nas53N
3.0

NN1...:sNNNN
mN.

en920920

 

 
N_Nso?so}:No_@oon52%Nag:ENN3:._D.NmacawNNNNoas

A.502,N

3:MN;3:N2°_E_as

A$58N

a

.E?

52325_

II+NrllLNAEmN
z.5.m.:5.20.m_Ea

29528a“3%
Aa$3N



US 7,110,444 B1Sheet114 0f349Sep. 19, 2006U.S. Patent

 
 

399...mN,n—_N ,NnNNO.NzoN200_NNN52;52;_.
_-N-Nn-xozzNNNNo

Q.mmwmxozE
m,N_

BONNIE:
azuSmm+>.NNm

8

$ch3

395?N

0«5;?

m5mid
N

to _

mNN

N_NNN2<<z
NzoN:wm+>pNNN

mm

IcNNNN

A;§$N

O;Es+

(Ed:sex...asN_o8



owed:

US 7,110,444 B1

 

:.

Sheet 115 of 349

'0

5

Sep. 19, 2006U.S. Patent

08%;:m:

.me
020

oSwwzsiN: 
mwE

mmE

$3::9:



U.S. Patent Sep. 19, 2006 Sheet 116 of 349 US 7,110,444 B1

FIG.65 
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