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0($685(0(17 5(3257
)&& 3DUW

*HQHUDO ,QIRUPDWLRQ

$33/,8&$17 6DPVXQJ (OHFWURQLFV &R /WG
$33/,8%17 $''5(66 6DPVXQJ UR
<HRQJWRQJ JX BXZRQ VL
*\HRQJJL GR .RUHD
7(67 6,7( 3&7(67 (1*,1((5,1* /$%25%$725< ,1&
7(67 6,7( $''5(66 2DNODQG 0LOOV 5RDG &ROXPELD O 86%
)&& 58/( 3$57 6 3DUW 6XESDUW &
%$6( 02 (/ 60 $ ) '6
)&& $/60% )

)&& &/$66,),&%$7,21RZ 3RZHU &RPPXQLFDWLRQV '"HYLFH 7UDQVPLWWHU

7THVW '"HYLFH 6HULDCGh 1R* )

[J3URGXFWKLRQH 3URGXHW[(®RILQHHULQJ

'$7( 6 2) 7(67
7(67 5(3257 6 1 < $ /

7THVW )DFLOLW\ $FFUHGLWDWLRQV
OHDVXUHPHQWY ZHUH SHUIRUPHG DW 3&7(67 QQURQXPELDIOVDE ORFBVBHG L

X

3&7(67 IDFLOLW\ LV DQ )&& UHJLVWHUHGWSBI&MW6MBEHOLWR ZL\
VLWH GHVFULSWLRQ UHSRUW RQ ILOH \D §SHKFDRVLPE W D @8 FY
RI WKH )&& 5XQ@GXVIMUG &DQDGD %

3&7(67 /IDE LV DFFUHGLWHG WR ,62 WH 8R6 6WDMLGRBIDAV |, I
THFKQRORJ\ 1,67 XQGHU WKH 1DWLRQDGSIOWDWQ R/@® U\U RJEF
19/$3 /IDE FRGH LQ (0& )&& DQG 7THOHFRPPXQLFDWLR
3&7(67 /IDE LV DFFUHGLWHG WR ,62 REAL DWKIHR @ P HRUL
/I DERUDWRU\ $FFUHGLWDWLRQ $ /$ LQ5 SWMHAWVM EQJIE WRHDSM DR
&RPSDWLELOLW\ +$& 7WHWWIQDQW7 QG LDIU HROW V)& &WB @ &/
,QGXVWU\ &DQDGD 5X0OHYV

3&7(67 /DE LV D UHFRJQL]HG 8 6 &RQIRUPKW\L®V OV DRIEQ W
577( Q E XQGHU SVEXWBX B O(5HFRJQLWAE. RGQE$IJUHHPHQ

3&7(67 7&% LV D 7THOHFRPPXQLFDWLRQ &HBWLWIHFOGWLR Q6 R(
*XLGH E\ WKH $PHULFDQ 1DWLRQDO 6WDA: YER S H,Q WRW LW
5XOHV DQG ,QGXVWU\ &DQDGD 6WDQGDUGV 566

3&7(67 IDFLOLW\ LV DQ ,& UHJLVWHUHG WK WKH WHWW GB¥R
RQ ILOH DW ,QGXVWU\ &DQDGD

3&7(67 LV D &7,$ $XWKRUL]JHG 7HVW /DERUDWRD\Q G$(ZY'2aRU
ZLUHOHVV GHYLFHV DEl® IRU$2BKQWWEBED IMHMWPRQFHRU $
&'0$ *60 *356 (*356 8076'0$& &'0$ [(9'2 DQG &' 0877

)& &

,'$ /608

)
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<
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,1752"'"8&7,21

6FRSH

OHDVXUHPHQW DQG GHWHEWURPWLRQWRIF HHFRIVUDRBQR I(DETXHQF\ GHYLFF
LQWHQWLRQDO DQG RU XQLQWHQW L RQH WBBKOWDWYUROHAR B 8GLDIQIHOZ
&RPPXQLFDWLRQV &RPPLY®XR®Y WD QE®D QXG DD QHEU VOUILEBMLIRGI % X U H D X

38&7(67 7THVW /RFDWLRQ

7KH PDS EHORZ VKRZV WKH ORFDWLRQ RI WXWHRBEFI®A MR ABERH2P&E& LWER L
&ROXPELD YLFLQLW\DWKIH DR LQ RVUHBRWYOW%H, FDWMI RI %DOWLPRUH DC
'& D U Hd2e Figure 1-1

7KHVH PHDVXUHPHQW WHVWYV ZHUH FRQGXFW HE PWD WKW\ 3&JIF67 O PLUQ QW
2DNODQG OLOOV 5RDG &ROXPELD 0'HV DUWKH]VLWH BRRWXIGHD IVQ G

: ORQJLWXGH 7KH IDFLOLW\ LV PLE®WY IDRUGN W KRH WK EL HEWOWDLERIDION D Q

VWUHQJWK DUH DSSURWRRWHBY MWTK*¥D X &KMHDERWDWBHE GHVFULSWLRQ RI

IDFLOLW\ ZDV IRXQG WR EH LQ FRPSOLDQFH ZDRFHR WKLH U RVIRX 1$U 18 P l.Q W V

-DQXDU\

JLIXUH 0DS RI WKMHOWIHTDRNMHUD®R G OHWURSRRIQND @ :DVK D
. )&& 3W 0($685(0(17 5(3257 5HYLHZHG [E\
)&& ,'$ /608 ) &(57,),&%$7,21 4XDOLW\ OPQDJHU
7HVW 5HSRUW 6 1 |7HVW 'DWH V (87 7\SH 3DJH R
< $ / 3RUWDEOH +DQGVHW

< 3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF 9



352'8&7 ,1)250%$7,21

(TXLSPHQW "HVFULSWLRQ

7KH (TXLSPHQW 8QGHU 7THBRVX@RUWDERH +DQGVHW )&& ,' 7&K H6WH VW GD\
FRQWDLQHG LQ WKW \RQE'S RRWVKHHUMAMWAHL RYEVWAXHOWRLWWHU R1 WKH (87

'"HYLFH &DSDELOLWLHYV
7KLY GHYLFH FRRUWODROVMOWKBSDELOLWLHV

*60 *356 ('*( :&'0$ +63% /7( %DQG E JQ :/$1 %OXHWRRWK
('5 /( 1)& $17

THVW &RQILIXUDWLRQ
7KH 6DPVXQJ 3RUWDEOH +DQGVHW )&& ,' $ LGSR XN @D W VB QVWRWFRQYW
ZDV SHUIRUPHG XVLQJ PDQXIDFWXUHU VRIQGDN H IMWOLFHGS5RQ WWIKIH WS R
FRQWLQXRXV WUDQVPENVARRQ WHWW HGH YQWIXF WKWGDQRD @FH RI $16, &
BHFWLRQV DQG RI WKLY WHVW KHSRUWLIRU AR GEXFWHSWHR RV R L R
HPLVVLRQV WHVW VHWXSV UHVSHFWLYHO\

(0, 6XSSUHVVLRY 'BRGEHLFDWLRQV

1R (0, VXSSUHVVLRQUGHYGEH & DZAHG QR P HB LR DEMWGERQVQZHW HV WL QJ

) && 3W 0($685(0(17 5(3257 SHYLHZHG [E\
&& ,'$ /160 )
) $ $ ) &(57,),&%$7,21 4XDOLW\ 0PQDJIHU
7HVW 5HSRUW 6 1 [7HVW 'DWH V (87 7\SH 3DJH Rl
< $ / 3RUWDEOH +DQGVHW

<
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'(6&5,3721 2) 7(67

(YDOXDWLRQ 3URFHGXUH

7KH PHDVXUHPHQW SURFHGXUH GHVFULEHB G UNEKHR P HRNWDR Q J1 B@Q RFEHX
'"HYLFHYV $16, & ZDV XVHG LQ WKH PPRBODPYXOHPHERWW BEWDWKHD Q
)&& ,' $ 160$ )

'"HYLDWLRQ IURP PHDVXUHPHQW SURFHGXUH «««««&&« &KL LKK KL K 1R
$& /ILQH &RQGXFWHG (PLVVLRQV

7KH OLQH FRQGXFWHG IDFLOLW\ LV O FOFDH\GH G QRORGHID 7KH [VKMKQEH
PDQXIDFWXUHG E\ (76 /LQGJUHQ 5) (QFORWILYHWYHYXNHRYKAKKB GLLIQLH & G H ¢
DFFRUGDQFH ZLWK 068%6WG $ RU 1 P ZRR®HQ WPEKLJK LV SODFHG FP D
WKH YHUWLFDO ZDOO DQG FP DZD\ IURP URRP VIZBR ZDNHP RO +HMKH QHKLH O ¢
,PSHGDQFH 6WDELOL]DWLRQ 1HWZRUNV QG6MHG DB R FERRAAGHB RV R/ KWK H, 6\ K
ILOWHUHG E\ HIWHUQDO KLJK FXUUHE&WLIOMWHK U\ VAHUHHLR/OH @RIV GREK UL O
/LQGJUHQ ORGHO /35; WWH@¥OWLRQ N+KH*WZRD@G 5, ILOWHUV DUH (7
ORGHO /5: 6 G% OL@QURNMWLRQ /RVV NFKHVH+LOWHUV DWWHQXDWF
QRLVH IURP HQWHULQJ WKH PHDVXUHRRQER QGEBVWRKMKH VIKOWEGHW® U R

7KH (87 LV SRZHUHG IURP RQH /,61 DQG VWRKZH VNS SIRBW WKXLSRARARWGLA, 63
LV D '& SRZHUHG GH Y.IORH E B RZHWYXHGY RRHF B BXSSO\ LW QRUPDOO\ ZLOO
DQG WKLV VXSSO\ OLQH V ZLOO EH FRQQ HFWHGEU MRRQ QK HW\LIQERIIGE 0,8V P
ZHUH VKRUWHQHG WR D PHWHU OHQJWK FH QR@HQABGXKWR YH EX® GWIIDBH
HGJH RI WKH WHVW WDEOH $00 FDEOHWRHUMR @WD O HDNIM U HFPF HD BIRIREK G
FDEOHV IRU VXSSRUW HTXLSPHQW ZHUH IURKWMG HERZQU WR] WHKHD W HF R QS
GUDSHG RYHU WKH VHFRQG /,61

6XIILFLHQW WLPH IRU WKH (87 VXSSR U WTZXD'$ FOHIQOAR Z B G GL @ HRAMB HHT X R §F
WR WKHLU QRUPDO RSHUDWLQJ FRQGL®WRWR @ RDQHBW RE WBRK W RH W & H FAVEL
H[SORUDWRU\ PHDVXWHFH@WRVGHWHUPLQH SWKRHG KFHL DX HWRHHRD[LPXP HPL\
WKH (87 7KH VSHFWUXP ZDV VFDQQHG |URPHFWUXRVRQ DG HUWEKKB G HW H
ZDV VHW WR SHDN PRGH IRU H[SORUDWRGY PGW K XRIHWKEW\Q ZRLH ERM |
7KH (87 VXSSRUW HTXLSPHQW DQG LQWHYFRR® QYEWRRQ LEXOMWVHBHWR B
HPLVVLRQ (DFK HPLVIDRQPEZPHMG DEDVRD U\ LGGHWSRIZPIRGBILRI RSHUDWLRQ R
FORFN RU GDWD H[FKDQJH VSHHG VFUBORL @XSSKRWWHTXQ SVPRI QMK HZ K & F KO+
WKH ZRUVW FDVH HPLVVLRQ 2QFH WKH ZRQVWGHFOQWH I LHFG VVLIRK VR &I Y
FRQILIXUDWLRQ DUUDQJHPHQW DQG PRGH KRV HR SHRIDWILRQ VW KD WX VEHIR
PHDVXUHPHQWY RQ WKH VDPH WHVW VLW H XDKH BOD\DHUE LIVY HH VI W RG & W
N+] UHVROXWLRQ EDQGZLGWK IRU ILQDO PHDVXUHPHQWYV

ILQH FRQGXFWHG HPLVVLRQV WHVW UHWXGWU, CBUHHF HIKYRZW ARG 6HR WWRE $
ZDV XVHG WR SHUIRGXBW G GIHP IFRVLRQV WHVWLQJ

. 88& 3W 0($685(0(L7 5(3257 5HYLHZHG [E\
&& ,'$ 160 )
) $ $ ) &(57,),&%$7,21 4XDOLW\ OPQDJIHU
7HVW 5HSRUW 6 1 |7HVW 'DWH V (87 7\SH oo R
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5DGLDWHG (PLVVLRQV

7KH UDGLDWHG WHVWNVIIDG LROLMQ HQ GCRRYQ HPHVRHE FKPPEHU XVHG IRU ILQTC
DQG H[SORUDWRU\ PHDVXUHPHQWY ZKHQ QUFRBVVYD WRQWBLPHGY XUWRH
DQHFKRLF FKDPEHU ZKLFK LV VKLHOGHG! |URP DVGA\VEWP ¥ L WOIW. Q @ MGHJ MHKIHH @
P HOOLSWLFDOHREVWHIXAWLBRBEFRUGBQFHLQL\BRDXYKU RI $16, &
PHDVXUHPHQWY DERYHV D D PURDEHY G RZ MVQX iV KBIRW X UEHWDEOH DQG WK
LQ VXFK D ZD\ VR DVWKR PBI[GREWLRQ RIUUMHOMRWHRBOYW)Y DERYH *+] DE)
DUUDQJHG RQ WKH IORRU EHWZHHQ WKHVWXU® WDEPK DQZ DW KW RD @WH G
UHGXFWLRQ RI UHIOHFWLRQV )RU PHDVXWHHPK QW \EXSRRZU W +Y W X F WRU t
WRS RI WKH WXUQWDEOH $ ~ a FP WAKHIOW RV KKI\VIHKGGDHID WKW WREOMH WF
WRS RI WKH 39& VXSSRUWYV WR EULQW RVK if PV RVRIDOP K IB VXU FRH QANK\H DAEDREYGH|
GHQVLW\ H[SDQGHCGHSRORFE R\ SVORF IR WDE® WWWRWEULQJ WKH WRWDO WDE

Y)RU DOO PHDVXUHPHQWY WKH VSHFWUXPDZDPXWKIVQDOIG MREPR XWR D ORH \(
DQWHQQD KHLJKW XVLQJ D EURDGEDQG D®BHQQINHURRQFO A KRZ QV R QW K
GHSHQGLQJ RQ WKH KLJKHVW IUHTXHQFLFH @HUDWEHRIGL RK WY HGG HY LWFKHRGS |
JRU IUHTXHQFLHV DERYH *+] OLQHDUGOQ BRWHIWDIQBE BHRXHE XN HGE G JRIUKIRIH T
0+] D FDOLEUDWHG ORRS DQWHQQD ZDVVXWUH® HXWMQ ZH 5 68 RUDMHR/VAD PN
SHUIRUPHG DW PHWHU WHVW GLVWDQFBHLD XVGEIWKIRUBED Q® HDRXRHBD @
DPSOLILHUV DQG VSHFWUXP DQDO\]HUV WRGGRWEHYLOHRGXFHL QU HWXIHC
HPLVVLRQV 6XIILFLHQW WLPH IRU WKHW(8VWVEBSIRIPAM G XLV HDAOW RZA G L
WR ZDUP XS WR WKHLU QRUPDO RSHUDMIL\D.B G RBIBE WRLR @/ RBK R | WIHAMHN [ H W
7KH (87 VXSSRUW HTXLSPHQW DQG LQWHYURRD QYEWRDQ LEXDMWWHEHWR B
HPLVVLRQ $SSURSULDWH SUHFDXWLRQPEZDVLROQWNHQRWRWHK®IV(8THZ WK B W Y
LQYHVWLIJDWHG 7KH V\VWHP FRQILIJXUDWURWLRQ RFWN WLISGHRG UPR B B XRV L
WXUQWDEOH D]LPXIMKWBQGDUKRHLI\W Z KV QHRTVXH® FR URKQG

)LQDO PHDVXUHPHQWY ZHUH PDGH LQ WKHPRDHOPLE DQWHIGR LFL DKDRIFH US R O T
DQG KRUQ DQWHQQDV 7KH WHVW VHW XSD M S URREXE BGUW & HWRR WKW ¥ B WX
VSHFWUXP DQDO\HU ZDV VHW WR LQYHGWRUDWHVIMAQ J UMR ¥HRE@BSIDHM UMK E
GLVWXUEDQFHV ZLKMK VISHHFS HAWG VOR PWAV ¥ R @ XD MOX DG WIDKEKD (87 ZDV URWDYV
GHJUHHV DQG WKH KHYHKBVQRIHQ QD Z1BNAHMUH WG D Q\GRY WRSISBIIE FDXWK D QG
SURGXFLQJ WKH PD[LPXP HPLVVLRQ (DFK HKIDWQJLRQ X0D\H PRY L A QN B WEL\R
WKURXJK WKUHH RUWKRJRQDO SODQHVHDQBFAKDB JD QW KD S R & DK MM HR
ZRUVW FDVH HPLVVLRQV

(QYLURQPHQWDO &RQGLWLRQV

7KH WHPSHUDWXUH LV FRQWBR @& G 72 WK HQ W IQYWH RXPLGLW\ LV FRQWU

WR 7KH DWPRVSKHULV 8BRYWRUHGJALWKLR3IWKH UD PEDU
. )&& 3W 0($685(0(17 5(3257 SHYLHZHG [E\
)&& '8 /608 ) &(57,),&%7,21 4XDOLW\ OPQDJHU
7HVW 5HSRUW 6 1 |[7HVW 'DWH V (87 7\SH
3DJH RI
< $ / 3RUWDEOH +DQGVHW

< 3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF 9



$17(11% 5(48,5(0(176

([FHUSW IURP 1t RI WKH )&& 5XOHV 5HJXODWLRQYV
3$Q LQWHQWLRQDO UDGLDWRU DQWHQRW QRDDOWEH QB VRWEBHG W R DHQ WXL
UHVSRQVLEOH SDUW\ FDQ EH XVHG ZL WK MXHHQGHON LEW W D KKH)GV B QRV HQ 81
WKDW XVHV D XQLTXH FRXSOLQJ WR WK H ROW 6 WHB QD)X | UPLGL@W RUR VF
SURYLVLRQV RI WKLV VHFWLRQ ~

x 7TKH DOQWHQQD RI WKH 6DPVXQJ SSHRWPADBEOMHV-D (DGANM BVF R H B

X 7KLV XQLW ZDVLWHWVWHBQLDNKE EDWWHU\

&RQFOXVLRQ
7KBDPVXQ@RUWDEOH }RQGVIBW60$ XQLW FRPSOLHV ZLWK WKH UHTXLUHPI

) && 3W 0($685(0(17 5(3257 SHYLHZHG [E\
&& ,'$ /160 )
) $ $ ) &(57,),&%$7,21 4XDOLW\ 0PQDJIHU
7HVW 5HSRUW 6 1 [7HVW 'DWH V (87 7\SH 3DJH Rl
< $ / 3RUWDEOH +DQGVHW
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0($685(0(17

81&(57%$,17c<

7TKH PHDVXUHPHQW XQFHUWDLQWLHV VKRZGRBIGORE HZ ZU M KF DWOKAX OUDHW B C
$00 PHDVXUHPHQW XQFHUWIDWR VD\ FrfoYCHAUHD/ 1B U Bl FWAKRRWZ @ 1ZN

FRQILGHQFH 7KH PHDVXUHPHQWUGH W B HIGKR RO BRVWUUHHLRH B M-
XQFHUWDLQW\ YDOXHV VSHFLILHG LQ &, GFPSDUHOQGLUWMERW\O\ ADR \ESH F

$16, &

OHYHO RI

GHWHUPLQH

FRPSOLDQFH

&RQWULEXWLRQ

([SDQGHG 8QFHUmDL

Q W\

ILQH &RQGXFWHG 'L

WXUEDQFH

5DGLDWHG 'LVWXUEDIQFH *+]

)&& ,'$ 160% )

)&& 3W

0($685(0(17 5(3257
&(57,),&%7,21

S5HYLHZHG E\
4XDOLW\ OPQDJHU

7THVW 5HSRUW 6 1
< $ /

7THVW 'DWH V (87 7\SH

BRUWDEOH +DQGVHW

3DJH R

< 3&7(67 (QILQHH

ULQJ /DERUDWRU\ ,QF
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7(67 (48,30(17 &$/,%5%$7,21 '$78%

THVW (TXLSPHQW &DOLEUDWLRQ LV WWUH RH BBEMH) @ BREVGE RMPEWL R,GDO ,QVW

ODQXIDFWXUHU OFIEGHO '"HVFUL|SWLRQ &DO 'p WUIL D @DIX[P BMVH U Y D ¢
r RE1 RadiatecEmission€ableSet(UHF/EHF) 4/28/2015] Annual | 4/28/2016 RE1
Agilent 8447D BroadbandAmplifier 6/12/2015] Annual | 6/12/2016] 2443A01900
Agilent N9030A PXASignalAnalyzel(44GHz) 3/24/2015] Annual | 3/24/2016] MY52350166
Emco 6502 ActiveLoopAntenna(10k BOMHz) 6/24/2014| Biennial | 6/24/2016 267
Espec ESX2CA EnvironmentalChamber 3/17/2015] Annual | 3/17/2016 17620
ETS.indgren 3117 118 GHZDR@Horn(Medium) 4/8/2014 | Biennial | 4/8/2016 125518
Rohde& SchwarZ ESU26 EMITestReceive(26.5GHz) 3/12/2015] Annual | 3/12/2016 100342
Sunol JB5 BitogAntenna(30M BGHz) 1/28/2014| Biennial | 1/28/2016 A051107
7TDEOH $QQOQXDOSPHQW (TXQLEUDWLRQ 6FKHGXOH
. && 3W 0($685(0(17 5(3257 SHYLHZHG [E\
)&& 'S 7608 ) : &(57,)%557,2(1( ( 4XDOLW\ OPQDJHU
7HVW 5HSRUW 6 1 [7HVW 'DWH V (87 7\SH 3DJH R
< $ / 3RUWDEOH +DQGVHW

< 3&7(67 (QILQHHULQJ /DERUDWRU\ ,QF 9



6$503/( &$/&8/$7,216 |

&RQGXFWHG (PLVVIFRHR W ONVXYBGH &DOFXODWLRQ

# 0+]
&ODVV % OLPLW PO 4XDVG%HDN OLPLW
5HDGLQJ G%P FDOLEUDWHG TXDVL SHDN OHY|
&RQYHUM WR GE P9 G %
oODUJLQ G%

G% EHORZ OLPLW

5DGLDWHG (PLVVLRHQQWHDBVRYEEH &DOFXODWLRQ

# 0+]
&ODVV % OLPLW P9 P BDYP
5HDGLQJ G%P FDOLEUDWHG OHYHO
&RQYHUR WR GE PO G %
$QWHQQD )DFWRU &DEOH /RVV G% P
PO P 7 R w D
0DUJLQ G %
G% EHORZ OLPLW
ARWH
/HY HOPS®@ % O RHY RD P>@

IHYH®9OXG % /HYHO >G%P@

) && 3W 0($685(0(17 5(3257 SHYLHZHG [E\
&& ,'$ /160 )
) $ $ ) &(57,),&%$7,21 4XDOLW\ 0PQDJIHU
7HVW 5HSRUW 6 1 [7HVW 'DWH V (87 7\SH 3DJIH RI
< $ / 3RUWDEOH +DQGVHW

3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF 9



7(67 '$7%

6 XPPDU\

&RPSDQ\ 1DPH

)&&

JUHTXHQFLHV ([DPLOHG

6DPVXQJ (OHFWURQLFV &R

$

/609
)&& &ODVVLILFDWLROQ

)

0+]

/WG

PPRALFOMVAWLROR 'HYLFH;7UDQVPLWWHU

$ /

BRUWDEOH +DQGVHW

)&& 3DU : THVW THVW
6HEWLR 7THVW '"HVFUL THVW /LPLW &RQGLY 5HVX S5HIHUHQFH
75$160,77(5 02'( 7
G% %DQGZLGWK 1% 3$66 BHFWLRQ
—9P# P
* 0+]
—9P# P
Q %DQG (PLVVIRQV _* 0+] 3$66 6HFWLRQ
D E F e + 0+] , ,
5$',$7(
—9P# P
* 0+]
+ 0+]
(PLVVLRQV RXWVLGH R|| WKH VSHFLILHG
G + 0+] PXVW
ZXW Rl %DQG (FLS&E&/Q\MKH UDGLDWHG PLPLWV GHWDLGHe (HIFWLRQ
JUHTXHQF\ 6WDELOLW\ Qw
H 7ROHUDOFH RI 2SHUDWLQJ NH%E@EEHUX‘%%‘; BHFWLRQ
$& &RQGXFWHG /1
(PLVVLRQV  NA4] H&& OLPLWV g21'887(| 3966 6HFWLRQ
0+]
7TDEOH 6XPPDU\ RI THVW 5HVXOWYV
1RWH
7KLV XQLW ZDV IWHW WW O Z&WMKG EDWWHU\
'$ 1608 ) Y& & 3W 0($685(0(17 5(3257 5HYLHZHG [E\
: &(57,),887,21 4XDOLW\ 0PQDJIHU
7HVW 5HSRUW 6 1 |7HVW 'DWH V | (87 7\SH

R

3DJH

3&7(67 (QILQHHULQJ /DERUDWRU\

QF
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+

G% %DQGZLGWK OHDVXUHPHQW

7HVW 2YHUYLHZ DQG /LPLW

7KH EDQGZLGWK DW G% GRZQ IURP WK \KLWK HVW HDQVEKLYG ZEWKWD VG H:
FRQQHFWHG WR WKH UHFHLYH DQWHQQD WD QWP WKW R 87 PLR/G IR SIHW DW/K K
IUHTXHQF\

/HVW BURFHGXUH 8VHG

$16, & *+ 6HFWLRQ

HVW 6HWWLQJV

6SHFWUXP DQDO\]HVY VHMT WHRQWKH QRPRLGHQ WHU FIKKHQ®HQ F\

5%: * 2%:

9%: ¢ [ 5%:

S5HIHUHQFH OHY W MHNO WRRNHHH[& HH G ISXWPRULHPK HPHO IRU OLQHDU
'"HWHFWRU 3HDN

7UDFH PRGH PD[ KROG

6ZHHS DXWR FRXSOH

7KH WUDFRMHORZW® WR VWDELOL]H

8VLQJ WKH PDUNHRW G HBHWHURQEW LWKHPSOGBWXGRZXMLQJ > KLIJKHV
VSHFWUDO GHQVLW\ = G%@

6HW D PDUNHU DUMHTWKHQORRHWKH HQYSHE RIHD @ | GVKHKIOLW W K/BX FPKD U N H L
RU VOLIJKWO\ EHORD WRSBCGLWG ' REHWHUPLQHG LQ 6WHS

5HVHW PDUNHU GHOWD IXQFWLRQ D Q@G3H AR YW KW KHHP P D VU INRHQ) XAMQRWV R @/ KW
DPSOLWXGH LV WKH VDPH OHYHO DV UHIHNHQ F3H O WYHIQ BP>XSHDQ M\ XIGH

SRLQW LV WKH VSHFLILHG HPLVVLRQ EDQGZLGWK

/HVW 1RWHYV

1RQH
. 88& 3W 0($685(0(L7 5(3257 5HYLHZHG [E\

&& ,'$ 160 )

) $ $ ) &(57,),&%$7,21 4XDOLW\ OPQDJIHU

7HVW SHSRUW 6 1 |7HVW 'DWH V (87 7\SH oo R

< $ / 3RUWDEOH +DQGVHW

<

3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF 9



JLIXUH THVW  QVWUXPHQW

(87 HQW 0:%

6SHFWUXP [$QDO\]HU

JUHTXHQF\

G% %DQGZLGW

OHDVXUHPHQW 6HWXS

E\
DQDJHU

0+] N +]
7DEOH G% %DQGZLGWK OHDVXUHPHQW
YLIXUH G% %DQGZLGWK 30RW
' )&& 3W 0($685(0(l7 5(3257 5HYLHZHG
)&& '8 /605 ) &(57,),&87,21 4XDOLW\ 0
7HVW 5HSRUW 6 1 7THVW 'DWH V (87 7\SH
3DJH R
< $/ BRUWDEOH +DQGVHW

<

3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF
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JUHTXHQF\ 6WDELOLW\ 7THVW 'DWD

+

7THVW 2YHUYLHZ DQG /LPLW

JUHTXHQF\ VWDELOLWRWHGWLQ JDEV¥ RUKW QXIHG Z OWEH W KRH

IUHTXHQF\ VWD HELQYLMWRWY MK HVWRHDV XUHG E\

D THPSHUDWX/WKH WHPSHUDWXUH LV YDULHG

HQYLURQPHQWDO FKDPEHU

I[URP

$16, &

fEQWAR XVIQJILRQ

E BULPDU\ 6 XSSO\ 9RKHWPUHPDU\ VXSSO\ YROWDJH LV YD WRFPE QDRPY D OW
IRU QRQ KDQG FDUULHG EDWWHU\ DQG $& BBUHMHE GEHDMXW SRIN G Z HRJWY
SULPDU\ VXSSO\ YROWDJH LV UHGXFHGSWRQWKHEKEBRYWWKDDO ® SHHJ YWH ¢
PDOXIDFWXUHU

For Part 15.225, the frequency stability of the transm

center frequency.

/HVW BURFHGXUH 8VHG

$16, &

*+ 6HFWLRQ

/HVW 6HWWLQJV

7KH FDUULHU

UHIHUHQFH
7KH HTXLSPHQW LV WXUQHG RQ LQ HH &V WIDWG/ENV FIRH) 8 UW LIRVS CRUQIL

WUDQVPLWWHU

OHDVXUHPHQW RI

DSSO\LQJ SRZHU WR WKH WUDQVPLWWHU

JUHTXHQF\ PHDVXUHPHQWY DUH PDGH BW

itter shall be maintained within +0.01% of the

IUHTXHQF\ RI WKH WUDQWPHRMSMRID W.XURHDVXUMWR

W K A LMDAHIWL HY IRIHG B HZQ R KR IQ WRKGH

ff& WORVH UMD O'$ SEQURG

OHDVW RQH KDOI KRRUDIOW 84 RMI B H IGXIL [ DRPHLRQ RW VAR KH WHPSHUD W X

/THVW 6HWXS

7KH (87 ZDV FRQQHFWHG YLD DQ 5) FDEOW KWW KIH (8 A FIODXM ® QRU LGN ZQ

FKDPEHU

/HVW 1RWHYV

1RQH

)&& ,'$ 160% )

)&& 3W 0($685(0(17 5(3257
&(57,),&%7,21

5HYLHZHG
4XDOLW\ 0

E\
DQDJHU

7THVW 5HSRUW 6 1
< $ /

7THVW 'DWH V

(87 7\SH
3RUWDEOH +DQGVHW

3DJH R

< 3&7(67 (QILQHHULQJ /DERUDWRU\

QF
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