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ITEM QlY REFERENCE PART PART NUMBER MANUFACTURER 

1 3 C3,C52,C55 4.7uF T491A475K006AS KEMET 
2 26 C51,C54,C57,C58,C60,C61, 0.1uF GRM39Y5V 104ZO 16 MURATA 

C67,C68,C69,C77,C79,C80, 
C81 ,C83,C89,C90,C91 ,C111 
C112,C113,C114,C115,C116, 
C117,C118,C119 

3 8 C56,C59,C78,C82,C99,C101, 0.01uF GRM39X7R103K050 MURATA 
C103,C104 

4 10 C62,C63,C66,C72,C73,C84, 1 uf GRM40Y5V105Z016 MURATA 
C85,C88,C94,C95 

5 4 C64,C75,C86,C97 120pF GRM39COG121J050 MURATA 
6 2 C87,C65 180pF GRM39COG181 J050 MURATA 
7 2 C70,C92 390pF GRM39COG391J050 MURATA 
8 2 C71,C93 470pF GRM39COG471 J050 MURATA 
9 2 C96 C74 82pF GRM39COG820J050 MURATA 
10 5 C100,C102,C105,C106,C107 100DF GRM39COG 101 K050 MURATA 
11 1 C108 1uF 
12 1 C110 4.7uF 
13 2 03,01 BAW56WT1 BAW56WT1 MOTOROLA 
14 2 04,02 BAV70LT1 BAV70L T1 MOTOROLA 
15 2 JP2, JP1 HEADER 7X2 
16 6 J1 ,J3,J5,J7,J10,J11 BWMCX 142-0701-231 JOHNSON 
17 1 Jg 82M\CX 82MMCX-50-0-1 SUHNER 
18 1 L1 BLM11A121S BLM11A121S MURATA 
19 2 L28,L23 2.2uH LCJ;21N2R2K10 MURATA 
20 2 L24,L29 1uH LCJ;21N1ROK10 MURATA 
21 2 L30,L25 680nH LCJ;21NR68K10 MURATA 
22 2 L26,L31 1.8uH LCJ;21N1R8K10 MURATA 

FIG.52A 



U.S. Patent May 30, 2006 Sheet 74 of 371 US 7,054,296 Bl 

23 2 L27,L32 390nH L(X;21NR39K10 MURATA 
24 4 01 ,Q5,Q10,Q14 SD404CY SD404CY CAL(X;IC 
25 4 Q2,Q4,Q12,Q13 BFM505 BFM505 PHILIPS 
26 4 Q3,Q7,Q11,Q16 SD213 SD213 CAL(X;IC 
27 2 Q17,Q8 BFR520 BFR505 PHILIPS 
28 5 R19,R20,R21 ,R171 ,R173 0 
29 8 R23,R26,R34,R45,R52,R57, 33K ERJ3GSY333 PANASONlC 

R63,R74 
30 4 R24,R27 R53,R58 475 ERJ3EKF4750 PANASONIC 
31 6 R25,R28,R47,R54,R59,R76 402 ERJ3EKF4020 PANASONIC 
32 4 R29,R30,R55,R56 221 ERF3EKF2210 PANASONIC 
33 2 R32,R61 200 ERJ3GSYJ201 PANASONIC 
34 2 R33,R62 33.2K ERJ3GSYJ333 PANASONIC 
35 4 R35,R46,R64,R75 68.1 ERJ3EKF68R1 PANASONIC 
36 2 R36,R65 200 ERJ3EKF2000 PANASONIC 
37 2 R66,R37 49.9 ERJ3EKF49R9 PANASONIC 
38 6 R40,R68 R78.R79,R80 ,R89 1K ERJ3EKF1001 PANASONIC 
39 2 R42,R71 62 ERJ3GSYJ620 PANASONIC 
40 2 R43,R72 162 ERJ3EKF6810 PANASONIC 
41 2 R44,R73 49.9 ERJ3EKF1001 PANASONIC 
42 2 R77,R48 33 ERJ3GSYJ330 PANASONIC 
43 4 R81,R82,R85,R87 2K ERJ3EKF2001 PANASONIC 
44 1 R83 0 ERJGSYOROO PANASONIC 
45 1 R84 1.1K ERJ3EKF2001 PANASONIC 
46 1 R88 15K ERJ3EKF1502 PANASONIC 
47 1 R90 10K ERJ3EKF1002 PANASONIC 
48 2 R91,R92 100 ERJ3EKF1000 PANASONIC 
49 6 R164,R165,R166,R167,R168, TBD 

R169 
50 2 Rl70,R172 OPEN 
51 0 TP1,TP2,TP3 TP4,TP5,TP6 TP-1 0)-() 1--00 
52 2 U42,U6 tt7S04M.5 NATI OOAl. SEMI ruru:Tffi 
53 1 U7 AD8032AR AD8032AR ANAL(X; DEVICES 
54 1 UB AD1582 AD1582 ANALffi DEVICES 
55 1 U9 AD605AR AD605AR ANAL(X; DEVICES 
56 1 U43 TK11235MITL TK11235AMTL TOKO 

F~G.528 
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8400 

) 

RECEIVE AN INPUT BASEBAND SIGNAL L/""' 

8 402 

~ 

DIFFERENTIALLY SAMPLE THE BASEBAND SIGNAL ACCORDING TO A FIRST AND 
SECOND CONTROL SIGNALS THAT HAVE PULSE WIDTHS (OR APERTURES) L/""' 

8 
ESTABLISHED TO IMPROVE ENERGY TRANSFER TO A DESIRED HARMONIC IMAGE 

404 

MINIMIZE DC OFFSET VOLTAGES BETWEEN SAMPLING MODULES DURING THE L/""' 

DIFFERENTIAL SAMPLING IN STEP 6204 8 406 

SELECT A DESIRED HARMONIC (OR SUBSET OF HARMONICS) OF INTEREST ~ 
FOR TRANSMISSION 8 408 

I 

AMPLIFY THE SELECTED HARMONIC(S) 
8 410 

TRANSMIT THE SELECTED HARMONIC(S) OVER A COMMUNICATIONS MEDIUM 
8 412 

FIG.84 
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8500 

) 
RECEIVE AN INPUT BASEBAND SIGNAL 

8 402 

CONVERT THE (SINGLE-ENDED) INPUT BASEBAND SIGNAL INTO A DIFFERENTIAL 
SIGNAL HAVING FIRST AND SECOND SIGNAL COMPONENTS, WHERE THE ~ 

SECOND COMPONENT IS AN INVERTED VERSION OF THE FIRST COMPONENT 502 

ADD A DC REFERENCE VOLTAGE TO BOTH OF THE DIFFERENTIAL 
SIGNAL COMPONENTS, RESULTING IN A FIRST COMBINED SIGNAL AND SECOND ~ 

COMBINED SIGNAL 
85 04 

GENERATE A FIRST CONTROL SIGNAL AND A SECOND CONTROL SIGNAL THAT HAVE 
A COMMON FREQUENCY BUT ARE PHASE-SHIFTED WITH RESPECT TO EACH OTHER, 

AND THAT HAVE PULSE WIDTHS (OR APERTURES) OF TA THAT ARE ESTABLISHED TO 
85 IMPROVE ENERGY TRANSFER TO A DESIRED HARMONIC OF THE CONTROL 

SIGNAL FREQUENCY 
06 

8404, 
8406 

SAMPLE THE FIRST COMBINED SIGNAL ACCORDING TO THE FIRST CONTROL 
~ SIGNAL TO GENERATE A FIRST HARMONICALLY RICH SIGNAL 08 

SAMPLE THE SECOND COMBINED SIGNAL ACCORDING TO THE SECOND CONTROL 
SIGNAL TO GENERATE A SECOND HARMONICALLY RICH SIGNAL ~ 10 

COMBINE THE FIRST HARMONICALLY RICH SIGNAL AND THE SECOND 
HARMONICALLY RICH SIGNAL TO GENERATE A THIRD HARMONICALLY RICH 

SIGNAL THAT HAS MINIMAL CARRIER INSERTION IN THE HARMONIC IMAGES ~ 12 

1 

SELECT A DESIRED HARMONIC (OR SUBSET OF HARMONICS) ~ 

FOR TRANSMISSION 8 408 

FIG.85 
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RECEIVE AN INPUT BASEBAND SIGNAL 

CONVERT THE {SINGLE-ENDED) INPUT BASEBAND SIGNAL INTO A DIFFERENTIAL 
SIGNAL HAVING FIRST AND SECOND SIGNAL COMPONENTS, WHERE THE 

SECOND COMPONENT IS AN INVERTED VERSION OF THE FIRST COMPONENT 

,. 

GENERATE A FIRST CONTROL SIGNAL AND A SECOND CONTROL SIGNAL THAT HAVE 
A COMMON FREQUENCY BUT ARE PHASE-SHIFTED WITH RESPECT TO EACH OTHER, 

AND THAT HAVE PULSE WIDTHS (OR APERTURES) OF TA THAT ARE ESTABLISHED TO 
IMPROVE ENERGY TRANSFER TO A DESIRED HARMONIC OF THE CONTROL 

SIGNAL FREQUENCY 

SHUNT THE FIRST DIFFERENTIAL SIGNAL COMPONENT TO GROUND ACCORDING TO 
THE FIRST CONTROL SIGNAL TO GENERATE A FIRST HARMONICALLY RICH SIGNAL 

SHUNT THE SECOND DIFFERENTIAL SIGNAL COMPONENT TO GROUND ACCORDING TO 
THE SECOND CONTROL SIGNAL TO GENERATE A SECOND HARMONICALLY RICH SIGNAL 

COMBINE THE FIRST HARMONICALLY RICH SIGNAL AND THE SECOND 
HARMONICALLY RICH SIGNAL TO GENERATE A THIRD HARMONICALLY RICH 

SIGNAL THAT HAS MINIMAL CARRIER INSERTION IN THE HARMONIC IMAGES 

SELECT A DESIRED HARMONIC (OR SUBSET OF HARMONICS) 
FOR TRANSMISSION 

FIG.86 
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RECEIVE AN I BASEDBAND SIGNAL AND A Q BASEBAND SIGNAL 

DIFFERENTIALLY SAMPLE THE I BASEBAND SIGNAL ACCORDING TO A FIRST AND 
SECOND CONTROL SIGNALS THAT HAVE PULSE WIDTHS (OR APERTURES) ESTABLISHED 
TO IMPROVE ENERGY TRANSFER TO A DESIRED HARMONIC IMAGE IN THE RESULTING 

I HARMONICALLY RICH SIGNAL 

DIFFERENTIALLY SAMPLE THE Q BASEBAND SIGNAL ACCORDING TO A FIRST AND 
SECOND CONTROL SIGNALS THAT HAVE PULSE WIDTHS (OR APERTURES) ESTABLISHED 
TO IMPROVE ENERGY TRANSFER TO A DESIRED HARMONIC IMAGE IN THE RESULTING 

Q HARMONICALLY RICH SIGNAL 

MINIMIZE DC OFFSET VOLTAGES BETWEEN SAMPLING MODULES DURING 
THE DIFFERENTIAL SAMPLING STEPS 

COMBINE THE I HARMONICALLY RICH SIGNAL AND THE Q HARMONICALLY 
RICH SIGNAL TO GENERATE AN IQ HARMONICALLY RICH SIGNAL 

SELECT A DESIRED HARMONIC (OR SUBSET OF HARMONICS) 
OF INTEREST FOR TRANSMISSION 

AMPLIFY THE SELECTED HARMONIC(S) 

TRANSMIT THE SELECTED HARMONIC(S) OVER A 
COMMUNICATIONS MEDIUM 

FIG.87 
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RECENE AN I BASEDBAND SIGNAL AND A Q BASEBAND SIGNAL 

DIFFERENTIALLY SHUNT THE I BASEBAND SIGNAL TO GROUND ACCORDING TO FIRST AND 
SECOND CONTROL SIGNALS THAT HAVE PULSE WIDTHS (OR APERTURES) ESTABLISHED 

8800 

) 

TO IMPROVE ENERGY TRANSFER TO A DESIRED HARMONIC IMAGE IN THE RESULTING 8804 
I HARMONICALLY RICH SIGNAL 

DIFFERENTIALLY SHUNT THE Q BASEBAND SIGNAL TO GROUND ACCORDING TO FIRST AND 
SECOND CONTROL SIGNALS THAT HAVE PULSE WIDTHS (OR APERTURES) ESTABLISHED 
TO IMPROVE ENERGY TRANSFER TO A DESIRED HARMONIC IMAGE IN THE RESULTING 8806 

Q HARMONICALLY RICH SIGNAL 

COMBINE THE I HARMONICALLY RICH SIGNAL AND THE Q HARMONICALLY 
RICH SIGNAL TO GENERATE AN IQ HARMONICALLY RICH SIGNAL 

SELECT A DESIRED HARMONIC (OR SUBSET OF HARMONICS) 
OF INTEREST FOR TRANSMISSION 

AMPLIFY THE SELECTED HARMONIC(S) 

TRANSMIT THE SELECTED HARMONIC(S) OVER A 
COMMUNICATIONS MEDIUM 

FIG.88 
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WLAN CELL 9700 
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POWER (dBm) 

CELL RADIUS 

FIG.97 
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RANGE LIMIT 

RECEIVER NOISE 
FLOOR 

·························/ 

1 10 100 1000 

DISTANCE FROM TRANSMITTER 

PATH LOSS (dB) = 20 LOG10 (4 x Pl x D/LAMBDA) 

WHERE: 
r = D IS THE RADIUS OF THE WLAN CELL 
LAMBDA = c/f WHERE: c = SPEED OF LIGHT (3 x 108ms - 1) 

f = SIGNAL FREQUENCY IN Hz 

FIG.98 
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' THE INPUT SIGNAL IS FREQUENCY DOWN-CONVERTED WITH A 
THIRD UNIVERSAL FREQUENCY DOWN-CONVERSION MODULE TO 
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