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0($685(0(17 5(3257

)&& 3DUW
t *HQHUDO ,QIRUPDWLRQ
$33/,&$17 6DPVXQJ (OHFWURQLFV &R /WG
$33/,8&%$17 $''5(66 6DPVXQJ UR
<HRQJWRQJ JX 6XZRQ 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 0 86%
)&& 58/( 3$57 6 3DUW
%$6( 02 (/ 60 $ 0 '6
)&& ' $ /608 O
)&& &/$66,),&$7,21 'LILWDO 7UDQVPLVVLRQ 6\WWHP '76

0,
7HVW 'HYLFH 6HULDO)1§((5$ _ [J3URGXFWLRUWH 3URGXFWRQLQHHULQJ

0

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

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

X

3&7(67 IDFLOLW\ LV DQ )&& UHJLVWHUHG W3RV/W6 TDFHODLWR ZL
VLWH GHVFULSWLRQ UHSRUW RQ ILOH IV@GE RLDVHIBBGHMQ D6MHE WMK
RI WKH )&& 5XQ8XWLE &DQDGD %

3&7(67 /IDE LV DFFUHGLWHG WR ,62 ®\H 8RE MDA BRDDGV
7HFKQRORJ\ 1,67 XQGHU WKH 1DWLRQDOGRRONWQWROQ U3 UME
19/$3 /DE FRGH LQ (0& )&& DQG 7THOHFRPPXQLFDWLR
3&7(67 /DE LV DFFUHGLWHG WR ,62 FER L AW HR @ P HR
/IDERUDWRU\ $FFUHGLWDWLRQ $/$ LQ 5SWHMWA GEVRHBWIL]
&RPSDWLELOLW\ +$%& 7MHWVBOPRVE7TD QG TLUROHYEY GIF WQ G X
&DQDGD 5X0OHV

3&7(67 /IDE LV D UHFRJQL]JHG 8 6 &RQIRUP I9V\ LSV {®I& \CPRQHGD V
577( Q E XQGHU SVEXWEX B O(5HFRIJQLWNE. REE$IJUHHPHQ

3&7(67 7&% LV D 7THOHFRPPXQLFDWUILHGQ WHKBUWR. ||BF |
*XLGH E\ WKH $PHULFDQ 1DWLRQDO 6\UDQGDARGEH VQR W)LA/& XS
DQG ,QGXVWU\ &DQDGD 6WDQGDUGV 566

3&7(67 IDFLOLW\ LV DQ ,& UHJLVWHURGWK WKH WIHWVW &HN\ERU
ILOH DW ,QGXVWU\ &DQDGD

3&7(67 LV D &7,%$ $XWKRUL]JHG 7HVW /DERUDWRDQG&EV'/2 IRU
ZLUHOHVV GHYLFHV DQG IRU 2YHU WKH $LWHY ML Q¥QMMQRD
&'0$ *60 *356 (*356 8076'0$& &'0$ [(9'2 DQG &'0%77[

J&& '8 /608 O )&& 3W %/8(7227+ I( 7(67 5(3257 SHYLHZHG E\

: &(57,),&$7,21 4XDOLW\ OPQDJHU
7HVW 5HSRUW 6|ZHVW 'DWHV (87 7\SH 3DIH R
< $ 3RUWDEOH +DQGVHW

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



,1752'8&7,21

6FRSH

OHDVXUHPHQW DQG GHWHEWURPWLRQWRIF HHFRIVUDRBQR I(DETXHQF\ GHYLFF
LQWHQWLRQDO DQG RU XQLQWHQW L RQH WBBKOWDWYUROHAR B 8GLDIQIHOZ
&RPPXQLFDWLRQV &RPPLY®XRY WD QED QKXGE DD QIEU VQLIILE BMLIREI % X U H D X

3&7(67 THVW /REDWLRQ
7KH PDS EHORZ VKRZV WKH ORFDWLRQ RI WKUWR BIEFI(BVA MR 2B K H25&& LU DVER L
&ROXPELD YLFLQLW)\ FOUWH{ :DWKHQ /DR LR WHWRRWUMD WKH FLW\ Rl %DOW
'DVKLQJWRQ ‘'SeelFiguelL-1

7TKHVH PHDVXUHPHQW WHVWYV ZHUH FRQGXFWHE PWD WK\ 3&7F67 0 RUCDW
2DNODQG 0LOOV 5RDG &ROXPELD 0'HV DUHKHIVLWH BbRRWXIGHD VQ G

: ORQIJLWXGH 7KH IDFLOLW\ LV PLARHY TITRUGVWIKRH WRHLHEWOWIEIRQDIOND Q

VWUHQJWK DUH DSSURWRRWHRB\ WKAD X &KHDE RWDWBHE GHVFULSWLRQ RI

IDFLOLW\ ZDV IRXQG WR EH LQ FRPSOLDQFH ZDMFR WKH) UM L$UEP BQ WV

-DQXDU\
JLIXUH ODS RI WKMHOWIHDRVWHHUD®Y G OHWURSRRIOVND @& :DVK D
. )&& 3W %/8(7227+ /( 7(67 5(3257 SHYLHZHG E\
)&& 'S 7608 0 &(57,),&%7,21 4XDOLW\ ODQDJHU
7HVW 5HSRUW 6{THVW 'DWHV (87 7\SH
3DJH RI

< $ / 3RUWDEOH +DQGVHW
< 3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF 9




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

(TXLSPHQW "HVFULSWLRQ

7KH (TXLSPHQW 8QGHU 7HADNPVKSERUWDEIOH +DQGVHW )&& ,' 78K H6 (3D WD
IRXQG LQ WKLV WHVW UHSRUW ZDV W IDNHHOVRRWK WRE HSYHRSHBRWHQ IKILQ
PRGH WKH %O XHW RKRR\SK/ \8 VB RE R LIWDVOIEWR P BK IEHQWZGNH QWK UHH RI ZKLFK DL
FKDQQHOV’~ :KHQ WKH WUDQVPLWWHU HY PRYSIUQILRQQJI EKD/QEH QW KK W
XQGHU WKH FDWHJRU\ RI D *KRSSHU " IO IG WIWQ WG \L QVKDW D LUHTXHQF\ K
W K H + 0+] EDQG VKDOO XVH DW O HI\DW LR @ KRPQ@ QMDY WEW S YHU'
GRHV QRW TXDOLI\ WKH (87 DV D KRSSHU6 \BKNLMBH LY PHKWLW LRRIEG DAMKB C
WKLV UHSRUW LV UHSUHVHQWDWLYH R} MWKV [BGIWHB W LAMKHJ EWDWQEQVPI
RSHUDWLRQ LYGHRY WKHG 86 IRXRUZ L WKDWKRWY DSSOL

'"HYLFH &DSDELOLWLHYV
7KLY GHYLFH FRRWODRAODMVMOWKBSDELOLWLHV

*60 *356 ('*( :&'0$ +63% OXOWL(EDQG E7J Q :/$1 D Q
81,, WOXHWRBWK [L)& $17

THVW &RQILIJIXUDWLRQ

7KH 6DPVXQJ 3RUWDEGH, +3Q/GUHW 0)&DV WHWWKHG JXHGBGDQFH RI .'% !
Y U $16, & ZBE WR UHIHUHQFH \WBKHVBIS\S{ER BRI DWIBLDWHG VSXUL
WHVWLQJ DQG $& OLQH FRQGXFWHG W HMWIHQBR @G FOMIF & LHRRQW VL RIRY W&
UDGLDWHG HPLVVLRQV WHVW VHWXSV DRAUGDQWHQQD SRUWFRQGXFWHC
VHWXSV

(0, 6XSSUHVVLR® 'BRGEHLFDWLRQV

1R (0, VXSSUHVVLRQ GBIGGHIE WQAH{BH QR PHRGHL IRFOW ICRQMQJ WHVWLQJ

)&& 3W %/8(7227+ /( 7(67 5(3257 SHYLHZHG E\

&& ,'$ /160% O
)&& '$ $ &(57,),&%$7,21 4XDOLW\ ODQDJHU

7THVW 5HSRUW 6|YHVW 'DWHV (87 7\SH
< $ / 3RUWDEOH +DQGVHW

3DJH R

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



'(6&5,37,2 2) 7(676

(YDOXDWLRQ 3URFHGXUH

7KH PHDVXUHPHQW SURFHGXUHV GHVFULEWDBOQLGD WEHRIPHUYNVRMOL@ I BWDORQE
'"HYLFHV $16, & DQRG WKH JXLGDQFH SURWLGHG AHUH WXVHG LQ \
PHDVXUHPHQ®M MR XQKHIRUWDEOH +DQGVHW )&& ,' $/60% O

'"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 DHBRPERIRFHG BRRZ MUK WV R K
ILOWHUHG E\ HIWHUQDO KLJK FXUUHEWLIOMW KU\ VAHUHHLR/OH @RIV SREK UL ©
/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 WRKZH VKNS SIRBW WRKXLSRARWGLA, 63
LV D '& SRZHUHG GH Y.ORH E B RZHWYXHGY RRHFB BXSSO\ LW QRUPDOO\ ZLOO
DQG WKLV VXSSO\ OLQH V ZLOO EH FRQQHFWWHGEU ARRQ UK FWLIQRRIE 0,8V P
ZHUH VKRUWHQHG WR D PHWHU OHQJWEK SHQR@QHQBGXKWR YPH EX® GWIIDBH
HGJH RI WKH WHVW WDEOH $00 FDEOHWRHUHMR @WD O HDHIM U HFPF HD BJRIRKK G
FDEOHV IRU VXSSRUW HTXLSPHQW ZHUH IURKWMG HERZQU WR] WHKHD W HF R Q\E
GUDSHG RYHU WKH VHFRQG /,61

6XIILFLHQW WLPH IRU WKH (87 VXSSR U WTXDR'S FOHIOR ZBI G GL @ RVME HHI X R §F
WR WKHLU QRUPDO RSHUDWLQJ FRQGLWIPRQH GDEKYDRILVE LR S RZHU DDA \DR \F
RSHUDWLRQ RU UHMWR@OMWRH[FFORFM RISHHSED WWHRQOW® WKH (87 DQG
HTXLSPHQW ZKLFKHYHU GHWHUPLQHG WKHHZRRWWNFBFDN HHPIPLVIVRQ Q \2 QK
LGHQWLILHG WKH RQHJ(BIDWRRQHD FERDQJHP RQ VR SHY® WLRE® WKDW SUR
HPLVVLRQV LV XVHXURIEHQWDWORKHIKH VDPH WHVW VLWH

ILQH FRQGXFWHG HPLVVLRQV WHVW UHWVX®GWWJ, DBUIHH WVIKRZWD ARG EHHR WWKEO $
ZDV XVHG WR SHUIRGXBW HE GHHP IFNRVLRQV WHVWLQJ

)&& 3W %/8(7227+ /( 7(67 5(3257 SHYLHZHG E\

&& ,'$ /160% O
)&& '$ $ &(57,),&%$7,21 4XDOLW\ ODQDJHU

7THVW 5HSRUW 6|YHVW 'DWHV (87 7\SH

3DJH RI
< $ / 3RUWDEOH +DQGVHW

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



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 HOOLSWLFDO HREVWHIX E\WWLBRBEFRUGBQFH RALWBDXMKXU LQ $16, &
PHDVXUHPHQWY DERYHV D D PURDEBHY G RZ MVQX MV 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 IUHTXHQFL\FH @HUDWEHRIGL RK WY HGG HY LWFKHRG |
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 7TKH DWPRVSKIHULVY BBRYWRUHGIJALWKLR3IWKH UD PEDU

)&& 3W %/8(7227+ /( 7(67 5(3257 SHYLHZHG E\

&& ,'$ /160% O
)&& '$ $ &(57,),&%$7,21 4XDOLW\ ODQDJHU

7THVW 5HSRUW 6({YHVW 'DWHYV (87 7\SH
< $ / 3RUWDEOH +DQGVHW

3DJH R

< 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 7KH DQWHQQD V RI WKH 3BHWPEQHQADQ\GIVW W CDRKH G
X 7KHUH DUH QR SURYQNEWQRQRMRFDQ H[WHUQDO DQWHQQD

&RQFOXVLRQ
7KBDPVXQ@RUWDEOH }RQGVIBW60$ XKQLW FRPSOLHV ZLWK WKH UHTXLUHP

&K JUHTXHQF\ O0]+]
7TDEOH JUHTXHQF\ &KDQQHO 2SHUDWLRQV
. )&& 3W %/8(7227+ /( 7(67 5(3257 SHYLHZHG E\
)&& '8 /605 0 &(57,),&%7,21 4XDOLW\ OPQDJHU
7HVW 5HSRUW 6{THVW 'DWHV (87 7\SH
3DJH RI
< $ / 3RUWDEOH +DQGVHW

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



0($685(0(17

81&(57%$,17c<

7KH PHDVXUHPHQW XQFHUWDLQWLHV VKRZGRBIGORE HZ ZU W KF DWOKAX OUDHW B C

$16, &

$00 PHDVXUHPHQW XQFHUWIDWR VD\ FrfoYCHAUHD/ 1B U Bl FWAKRRWZ @ 1ZN

OHYHO RI FRQILGHQFH 7KH PHDVXUHPRQWUGHW B HGR M BK\HUUHHLRH B MV

XQFHUWDLQW\ YDOXHV VSHFLILHG LQ &, GFPSDUHOQGLUWMERW\O\ ADR \ESH F
GHWHUPLQH FRPSOLDQFH

&RQWULEXWLRQ

([SDQGHG 8QFHUmDL

Q W\

&RQGXFWHG %HQF
OHDVXUHPHQWYV

K 7RS

/JLQH &RQGXFWHG 'L

WXUEDQFH

5DGLDWHG 'LVWXUED

QFH  *+]

5DGLDWHG 'LVWXUED

QFH | *+]

5DGLDWHG 'LVWXUED

DFH | *+]

)&& ,'$ /608 O

)&& 3W
&

%/8(7227+ /( 7(67 5(3257
(57,),&%$7,21

S5HYLHZHG E\
4XDOLW\ ODQDJHU

7THVW 5HSRUW 6

<

$ /

IHVW 'DWHYV (87 7\SH

3RUWDEOH +DQGVHW

3DJH R

<

3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF
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7(67 (48,30(17 &$/,%5%$7,21 '$78%

THVW (TXLSPHQW &DOLEUDWLRQ LV WUH RH BEAVCH) @REVWGE RDPEBWL R,GDO ,QVWLW

ODQXIDFWXUHU orlzGHo '"HVFUL|[SWLRQ &DO 'PWH U&DO 1@WEHWYDO &DC
r RE1 RadiatedEmission&ableSet(UHF/EHF) 4/28/2015| Annual 4/28/2016 RE1
r RE3 RadiatecEmission€ableSet 4/29/2015] Anual | 4/29/2016 RE3
r WL251 ConductedCableSet(25GHz) 4/8/2015 Annual 4/8/2016 WL251
Agilent 8447D BroadbandAmplifier 6/12/2015] Annual | 6/12/2016 2443A01900
Agilent N9020A MXASignalAnalyzer 11/5/2015( Annual | 11/5/2016 US46470561
Agilent N9038A MXEEMIReceiver 3/24/2015| Annual | 3/24/2016 MY51210133
Emco 3115 HornAntenna(1 18GHz) 1/30/2014] Biennial | 1/30/2016 97046182
Espec ESX2CA EnvironmentalChamber 3/17/2015| Annual | 3/17/2016 17620
ETS.indgren 3117 118 GHZDRGHorn(Medium) 4/8/2014 | Biennial | 4/8/2016 125518
ET3.indgren 316009 18 £6.5GHzStandardGainHorn 6/17/2014| Biennial | 6/17/2016 135427
ETSindgren 3816/2NM LinelmpedanceStabilizatiorNetwork |11/11/2014 Biennial |11/11/201§ 114451
K&L 11SH1B075/U18000 HighPasd-ilter 12/1/2014| Annual 12/1/2015] 11SH1®075/U180002
K&L 11SH1B075/U18000 HighPasilter 12/1/2014{ Annual | 12/1/2015] 11SH1@075/U180004
Pasternack NMLCAL LineConductecEmission£able(NM) | 4/28/2015| Annual | 4/28/2016 NMLAL
Rhode& SchwarZ TSPR18 Pre Amplifier 3/5/2015 Annual 3/5/2016 101622
Rohde& Schwarz ESU26 EMITestReceive(26.5GHz) 3/12/2015] Annual | 3/12/2016 100342
Rohde& Schwarz ESU40 EMITestReceive(40GHz) 7/17/2015] Annual | 7/17/2016 100348
Rohde& Schwarz FSW67 Signal SpectrumAnalyzer 6/2/2015 Annual 6/2/2016 103200
Rohde& Schwar3 TSPR18 148GHzZPre Amplifier 3/5/2015 |  Annual 3/5/2016 100071
Rohde& Schwarz TSPR26 18 £6.5GHzPre Amplifier 3/3/2015 Annual 3/3/2016 100040
Seekonk NCA00 TorqueWrench5/16", 8" Ibs 3/18/2014| Biennial | 3/18/2016 N/A
SolarElectronics| 801260 R24BNC | LinelmpedanceStabilizatiorNetwork | 7/30/2015| Biennial | 7/30/2017 310233
Sunol JB5 BitogAntenna(30M 5GHz) 1/28/2014] Biennial | 1/28/2016 A051107
VWR 623441734 Thermometemwith Clock 2/20/2014| Biennial | 2/20/2016 140140336
7TDEOH SQQXDOSPHOQW (IXQLEUDWLRQ 6FKHGXOH
. && 3W %/8(7227+ [( 7(67 5(3257 SHYLHZHG E\
)&& ,'$ /16038 O ) &(57,)(,&$7,21 ( ( ( 4XDOLW\ ODQDJHU
7THVW 5HSRUW 6({YHVW 'DWHV (87 7\SH 3DJH R
< $ / B3RUWDEOH +DQGVHW

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



7(67 5(68/76

6XPPDU\
&RPSDQ\ 1DPH 6DPVXQJ (OHFWURQLFV &R /WG
)& & $ /608 O
)&& &ODVVLILFDWLRQ 'LJLWDO 7UDQVPLVVLRQ 6\WWHP '76

I1XPEHU RI &KDQQHOV

)&& 3D . 7THVW
A 7HVW '"HVFULS THVW /LPL] o o0&yl 7HVW 5H 5HIHUHQFH
75$160,77(5 02'(_7;
D G% %DQGZLGWK LN+ 3$66 6HFWLRQ
E 7UDQVPLWWHU 2XWSXWVBRZHU 3$66 EHFWLRQV
&21'8&7("
H .7HUDQVP"WWHU SRZHU BGHFWYDRD o ploc 3$66 6HFWLRQ
QVLW\
%DQG (GJH . EHEWLRQV
G | 2xw RI wpQG (PLVYLRQY™F 3%6¢
*HQHUDO )LHOG sWudG KUK Ry R Mo F Y P GHEWLRQV
SHVWULFWHG %DQGd? %\y\{/HG oLp LW B HibLbHG 3§66 i
5DGLDWHG (PLVVLRQ P -
$& &RQGXFWHG (PUVVLRQV /,1¢
AN R OLPLWVy 1 igg7( 3$66 6HFWLRQ
7DEOH 6XPPDU\ RI THVW 5HVXOWYV

I1RWHV

$00 PRGHV RI RSHUDWLRQ ZHUH LQKRY QY L@ WHKG RO REIMVW VH¥WQ W
ZRUVW FDVH HPLVVLRQV

7KH DQDO\]HU SORWYV VKRZQ LQ WKLW FREW HFE® LZRQ W D BOHWDRIM®&H BL
7KH FRUUHFWLRQ WDEOH ZDV XVHG W R OCEFFHIRK @\ G RODWWIHIKD OIRW RHV RV P
VIVWHP WR FRQQHKW DV&B(§HWRWDODQWHUXN@FLHV RI

$00 DQWHQQD SRUW FRQGXFWHG HP LY \DL RVGIW W HEW\Y E® JZZ BAK SAHUH ROUPW
(87 FRQQHFWHG WR WKH VSHFWUXP DQDODGGE BW WRXQXDMRUMEUDWHG F
JRU FRQGXFWHG VSXULRXV HPLVVLRQV >XOWHAGR RIRWAHHD WHVHY HWPR.INWZ R
WKH FRUUHVSRQGLQJ SORWV QHFHVVDU\ WRP NRR/ZVIRRWIOUBIQXW L DK HH !
2 OXHWRRWK UR®XWRIRDMWR Q

J)RU UDGLDWHG EDQG HGJH DXWRPDWHBHDHYWH VP MALLRK \Z ID\WQ & VA
FRUUHVSRQGLQJ SORWV QHFHVVDU\ WR VK@Y FARR®JDNGFNWEZRH]HG D
s& KDPEHU $XWRPDWLRQ ~ 9HUVLRQ

J&& '8 /608 O )&& 3W %/8(7227+ I( 7(67 5(3257 SHYLHZHG E\

: &(57,),&$7,21 4XDOLW\ OPQDJHU
7HVW S5HSRUW 6|THVW 'DWHV (87 7\SH 3DIH R
< $ 3RUWDEOH +DQGVHW

<
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G% %DQGZLGWK OHDVXUHPHQW * %OXHWRRWK /(

r D

7HVW 2YHUYLHZ DQG /L

7KH EDQGZLGWK DW K6 K&R K& VIWRLFQ VE D /G W\S HF WBID® XGH®BE ZLWK D VSHF
FRQQHFWHG WR WKH WUDQVPLWWHU DQWHQ®D WHRSHQ DWW LRIIJWKWH R OTLPK

DW WKH DSSURSULDWH IUHTXHQFLHV $OWONVNERIBWNGRD RG HUBPRYV IZRQ VAM LFHD

PLW

UHVXOWY DUH UHSRUWHG LQ WKLV VHFWLRQ

The minimum permissible 6dB bandwidth is 500 kHz.

/HVW BURFHGXUH 8VHG

% " Y U = 6HFWLRQ 2SWLRQ

/HVW 6HWWLQJV

7KH VLJQDO DQDO\]HUVY DXWRPDWLF EOQWVZ IRG WKK R H\DSHKFOM P X \D Q)
XVHG WR SHUIRUP WKH G% EDQGZLGWK PHGWXUSPHIAMH WHWY Z D VGWH )
7KH EDQGZLGWK PHDVXUHPHQW ZDV QRW H GRXZHQBXG G DQ \WLIQHV HX

HPLVVLRQ
5%: N +]
9%: ¢ [ 5%:

'"HWHFWRU 3HDN

7TUDFH PRGH PD]J

KROG

6ZHHS DXWR FRXSOH

7TKH WUD RKHOREZY ®

/THVW 6HWXS

7KH (87 DQG PHDVXUHPHDNWI H TVHW PV VKORD® R E MWXKRZ G

JLIXUH

/HVW 1RWHYV

1RQH

WR VWDELOL]H

7HVW ,QVWUXPHQW

OHDVXUHPHQW 6HWXS

)&& ,'$ /1608 O

)&& 3W %/8(7227+
&(57,),8&%7,21

I(

7(67 5(3257

5HYLHZHG
4XDOLW\ O

E\
DQDJHU

7THVW 5HSRUW 6|THVW 'DWHV
< $ /

(87 7\SH
3RUWDEOH +DQGVHW

3DJH R

< 3&7(67 (QJLQHHULQJ /DERUDWRU\

QF

9
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UH T X H|GHD D PO XHWR
) Qe %Fg/g'%z_%wqgezuew«/ )DLO
>0+]@| 1R ORGH
>N+] @ >N+]@

/( 3DVV

/( 3DVV

/( 3DVV

7DEOH &RQGXFWHG %DQGZLGWK OHDVXUHPHQWYV
30RW G% %DQWZ IO BRRWK /( = &K
. )&& 3W %/8(7227+ /( 7(67 5(3257 SHYLHZHG E\

)&& '8 /605 0 &(57,),&%7,21 4XDOLW\ ODPQDJHU
7HVW 5HSRUW 6|/ZHVW 'DWHV (87 7\SH aDJH R
< $ / 3RUWDEOH +DQGVHW

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



3O0RW G% %DQGC WK BEBRMW /( £ &K

30RW G% %DQGZGWKBRBRW /( = &K
. && 3W %/8(7227+ /( 7(67 5(3257 SHYLHZHG E\
&& /60 0 )
)&& '8 $ &(57,),&%7,21 4XDOLW\ 0PQDJIHU
7HVW 5HSRUW 6|/ZHVW 'DWHV (87 7\SH aDJH R
< $ 3RUWDEOH +DQGVHW
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2XWSXW 3RZHWPBHRIW XUWHO XHWRRWK /(
t E

/HVW 2YHUYLHZ DQG /LPLWYV

7KH WUDQVPLWWHU DQWHQQD WHUPLQDLA® KXW RH D8V SIWF RWRIXE HF QMG | W B
DUH PDGH ZKLOH WKIHQUS D W VPR SIHRXPWS R Z DS DRSS DWDWKHIUHTXHQFLHV

The maximum permissible conducted output power is 1 Watt.

/HVW BURFHGXUH 8VHG

% ' Y U + 6HFWLRQ
7HVW 6HWWLQJV
5%: 0+]
9%: 0+]
6SDQ * [ 5%:
6ZHHS DXWR FRXSOH
'HWHFWRU 3HDN
7UDFH PRGH PD[ KROG
7KH WUDFRHORZW® WR VWDELOL]H
7HVW 6HWXS

7KH (87 DQG PHDVXUHPHDW HTVHW PHQ BNV VIORTQ R E MWKRZ G

JLIXUH THVW ,QVWUXPHQW OHDVXUHPHQW 6HWXS
7THVW 1RWHYV
1RQH
. )&& 3W %/8(7227+ /( 7(67 5(3257 SHYLHZHG E\
)&& 'S 7608 0 &(57,),&%7,21 4XDOLW\ ODPQDJHU
7HVW 5HSRUW 6|/ZHVW 'DWHV (87 7\SH aDJH R
< $ / 3RUWDEOH +DQGVHW

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



BHDN &RQGXFWHG
JUHTXM®@RKD Q PO®OXHWRRWK3RZHU
>0+
0+]@ 1R VREIH >GWP @ >SPl @
/(
/(
/(
7DEOH &RQGXFWHG 2DHWYXWHREPWY %OXHWRRWK /(
30RW 3HDN 3RZGXHIORRWK /( + &K
. )&& 3W %/8(7227+ /( 7(67 5(3257 SHYLHZHG E\
)&& '8 /605 0 &(57,),&%7,21 4XDOLW\ ODPQDJHU
7HVW 5HSRUW 6|/ZHVW 'DWHV (87 7\SH aDJH R
< $ / 3RUWDEOH +DQGVHW

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



3O0RW BHDN 3REGXHIORRWK /( * &K

30RW S3HDN 3RZGXHIDORRWK /( = &K
. )&& 3W %/8(7227+ /( 7(67 5(3257 SHYLHZHG E\
)&& ,'$ /16038 O &(57,),&%$7,21 4XDOLW\ ODPQDJHU
7HVW 5HSRUW 6|{ZTHVW 'DWHYV (87 7\SH 3DIH R
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