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E STF RTIF ITWR XFTREFY PTPE XFTR[EY RTFS "XFTFPFY WI"WZZZ^ R

[ ITF RTIE ETZ[ XFTSIEY STW[ XFTRRIY FTVP XFTFSEY WI"WFEP^ I

RF ITF RTEF VTIE XFTSEFY VTIE XFTSEFY RTFS XFTFPFY WI"[ZZZ^ R

RF STF RTIE ETFW XFTSFFY STEP XFTRFFY RTFS XFTFPFY WI"[FRP^ I

RF ITF RTEF VTIE XFTSEFY VTIE XFTSEFY RTFS XFTFPFY WI"IZZZ^ R

SF ITF RTEF ZTEI XFTI[EY ZTEI XFTI[EY RTFS XFTFPFY WI"[FS[^ R

SF VTF RTPF ETFW XFTSFFY PTPE XFTR[EY FTVP XFTFSEY WI"[FPP^ R

SE STF RTPF ZTEI XFTI[EY ZTEI XFTI[EY RTFS XFTFPFY WI"IZZW^ R

SF ITF RTSS ETFW XFTSFFY STEP XFTRFFY FTIW XFTFREY WI"[FPV^ I

EF ITF RTSS VTIE XFTSEFY VTIE XFTSEFY FTVP XFTFSEY WI"[FP[^ S

[E STP RTSE [TVS XFTSEFY VTIE XFTSEFY RTFS XFTFPFY WI"[FRS^""hS I

RSF STP RTSF ETWP XFTSIFY WTWZ XFTIEFY RTFS XFTFPFY WI"[FSV^ S
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RF PTF RTIE ,*- ETFW XFTSFFY STEP XFTRFFY STRV XFTFWEY RTFS XFTFPFY WI"IFFEM6^ R

SF PTF RTEF ,*- VTIE XFTSEFY VTIE XFTSEFY STRV XFTFWEY RTES XFTFVFY WI"RFFRM6^ R

SF PTF RTEF ,*- ETFW XFTSFFY STEP XFTRFFY STRV XFTFWEY RTFS XFTFPFY WI"IFFRM6^ R

EF STE RTPF ,*- ZTEI XFTI[EY ZTEI XFTI[EY STRV XFTFWEY RTES XFTFVFY WI"IFSRM6^ R

EF STF RTSE ,*- VTIE XFTSEFY ZTEI XFTI[EY RTFS XFTFPFY RTFS XFTFPFY WI"RZZVM6^""hS I

[F STW RTSE /01 VTIE XFTSEFY ZTEI XFTI[EY STRV XFTFWEY RTFS XFTFPFY WI"[FFZM6^""hR R

[F STF RTIE ,*- ZTEI XFTI[EY ZTEI XFTI[EY STRV XFTFWEY RTES XFTFVFY WI"IZZ[M6^""hS P

[E STF RTSF /01 VTIE XFTSEFY ZTEI XFTI[EY STRV XFTFWEY RTFS XFTFPFY WI"[FRRM6^""hR""hS S

RFF STI RTSF /01 ETWP XFTSIFY WTWZ XFTIEFY STRV XFTFWEY RTFS XFTFPFY WI"[FSIM6^ E

RFF STI RTRE /01 ETWP XFTSIFY WTWZ XFTIEFY STRV XFTFWEY RTFS XFTFPFY WI"[FR[M6^ V

RFF ITF RTIF /01 VTIE XFTSEFY ZTEI XFTI[EY STRV XFTFWEY RTFS XFTFPFY WI"[FFVM6^ E

RFF FTW RTSE ,*- RST[F XFTEFFY RST[F XFTEFFY STRV XFTFWEY RTES XFTFVFY WI"RFFIM6^ R

REF RTF RTEF ,*- ZTEI XFTI[EY ZTEI XFTI[EY STRV XFTFWEY RTES XFTFVFY WI"RFFVM6^ R

REF STS RTPF /01 VTIE XFTSEFY ZTEI XFTI[EY STRV XFTFWEY RTFS XFTFPFY WI"[FIPM6^ V

REF ITF RTIF /01 [TVS XFTIFFY RRTPI XFTPEFY RTZR XFTF[EY RTFS XFTFPFY WI"[FFWM6^""hR""hS I

REF STF RTIF ,*- VTIE XFTSEFY ZTEI XFTI[EY STRV XFTFWEY RTFS XFTFPFY WI"IFRVM6^""hR""hS E

REF RTF RTEF ,*- ZTEI XFTI[EY ZTEI XFTI[EY STRV XFTFWEY RTES XFTFVFY WI"IFFVM6^""hR""hS R

SEF RTF RTSE ,*- RST[F XFTEFFY RST[F XFTEFFY STRV XFTFWEY RTES XFTFVFY WI"IZZPM6^""hR""hS P
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RF ST[ RTRE /01 ETFW XFTSFFY [TVS XFTIFFY ITWR XFTREFY RTFS XFTFPFY II"[FFI^ R

RF FTZ RTSE ,*- ETFW XFTSFFY [TVS XFTIFFY ITWR XFTREFY RTFS XFTFPFY II"RFPR^ R

RF PTF RTIE ,*- ETFW XFTSFFY RST[F XFTEFFY ITWR XFTREFY RTFS XFTFPFY II"RFR[^ S

RF PTF RTIE ,*- ETFW XFTSFFY [TVS XFTIFFY ITWR XFTREFY RTFS XFTFPFY II"RFFE^ R

SF PTF RTEF ,*- VTIE XFTSEFY RITFW XFTEREY ITWR XFTREFY RTES XFTFVFY II"RFFR^ I

EF STE RTPF ,*- ZTEI XFTI[EY SPT[[ XFTZ[EY ETII XFTSRFY RTES XFTFVFY II"RFSR^" P

EF STF RTPF /01 ZTEI XFTI[EY SPT[[ XFTZ[EY ETII XFTSRFY RTEF XFTFEZY II"[FFS^""hR P

EF STF RTPF /01 ZTEI XFTI[EY SPT[[ XFTZ[EY ETII XFTSRFY RTES XFTFVFY II"[FFR^""hR P

EF RTF RTSF ,*- ZTEI XFTI[EY SPT[[ XFTZ[EY ETII XFTSRFY RTES XFTFVFY II"RFFS^ P

[E STS RTSF /01 ZTEI XFTI[EY SSTRF XFTW[FY ITWR XFTREFY RTFS XFTFPFY II"[FFE^ E

[E RTF RTIF ,*- ZTEI XFTI[EY SSTRF XFTW[FY ITWR XFTREFY RTFS XFTFPFY II"RFFZ^ E

RFF STE RTSF /01 ETWP XFTSIFY SFTIS XFTWFFY ITWR XFTREFY RTFS XFTFPFY II"[FSI^ [

RFF ITF RTIF /01 VTPW XFTSEEY SFTWI XFTWSFY PTFV XFTRVFY RTFS XFTFPFY II"[FFP^ W

RFF FTW RTSE ,*- RST[F XFTEFFY IRT[E XRTSEFY ETII XFTSRFY RTES XFTFVFY II"RFFI^ V

RFF STE RTSF /01 ETWP XFTSIFY SFTIS XFTWFFY ITWR XFTREFY RTFS XFTFPFY II"[FSI^ [

REF RTF RTEF ,*- ZTEI XFTI[EY SPT[[ XFTZ[EY ETII XFTSRFY RTES XFTFVFY II"RFFV^ P

SFF FTE RTEF ,*- SVTPS XRTFPFY PWTSV XRTZFFY VTSS XFTSPEY VTIE XFTSEFY II"RFFP^ Z

SEF RTF RTSE ,*- RST[F XFTEFFY IRT[E XRTSEFY ETII XFTSRFY RTES XFTFVFY II"RFPS^""hS V

SEF RTF RTSE ,*- RST[F XFTEFFY IRT[E XRTSEFY ETII XFTSRFY RTES XFTFVFY II"RFES^ V

PFF RTF RTIF ,*- RST[F XFTEFFY IRT[E XRTSEFY ETII XFTSRFY RTES XFTFVFY II"RFEF^ RF
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%+4(.0(%+('E&'22'+,(&-*.&'($*#(-.;-(/*B'#(!D=(%//2.&%,.*+0<

!,%+4%#4(6'0.0,%+&' FG(H(IGG(J-)0(KFL

6'0.0,%+&'(6%+;' M(,*(NGG(J-)0

O*B'# P(,*(QGG(R%,,0

O*B'#(6%,.+; IGGL(S(IGGT9

8'#%,'0(,* GL(S(IFGT9

J/'#%,.+;(=')/'#%,"#' CFFT9(,*(IFGT9

!"30,#%,' A'J:(>2U(*#(>2").+%

6'0.0,.1'(V2')'+, =-.+(*#(=-.&?(7.2)

!*24'#%32'(='#).+%20 !''(O2%,.+;(J/,.*+

V+1.#*+)'+, D'',0(%//2.&%32'(0'&,.*+0(*$(DWXCO67CFFMNP

1,*"&2)34%*506&(/7%&

1/8%*&9,"506&,07&:%*,"506
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P IGCPFG >2").+% G<IG M<GF YG<IPGZ I<FP YG<G[GZ G<MQ YG<GIFZ QI(QGGNA\

F PFCPGG >2").+% G<IG F<GQ YG<PGGZ P<FN YG<IGGZ I<GP YG<GNGZ QI(QGGPA\

F PFCPGG >2U G<P] F<GQ YG<PGGZ P<FN YG<IGGZ I<GP YG<GNGZ QI(]GGIA\

F P<FCPGG A'J G<QG F<GQ YG<PGGZ P<FN YG<IGGZ I<GP YG<GNGZ QI(MGGIA\

[ FCIFG A'J ^I F<GQ YG<PGGZ F<GQ YG<PGGZ I<GP YG<GNGZ QI(MGGPA1

Q MCPGG A'J G<[[ [<MF YG<PFGZ [<MF YG<PFGZ I<F] YG<G[PZ QI(MGIPA\

Q FC]F A'J G<QF F<QN YG<PMGZ Q<Q_ YG<MFGZ I<GP YG<GNGZ QI(MGGFA\

Q MCPGG A'J I<GG [<MF YG<PFGZ [<MF YG<PFGZ I<GP YG<GNGZ QI(MGGMA\

IG IGCMGG >2U ^I F<GQ YG<PGGZ P<FN YG<IGGZ I<GP YG<GNGZ QI(]GMI\

IG IFCNGG A'J G<IG F<GQ YG<PGGZ P<FN YG<IGGZ I<GP YG<GNGZ QI(MGMI\

IG ]CPFG A'J I<MM _<FM YG<M]FZ [<MF YG<PFGZ I<GP YG<GNGZ QI(MGG[A\

IG FCPGG A'J G<QG F<GQ YG<PGGZ P<FN YG<IGGZ I<GP YG<GNGZ QI(MGGI>\

IG IGCMGG >2U G<IG F<GQ YG<PGGZ P<FN YG<IGGZ I<GP YG<GNGZ QI(]GMI

IP FCPFG A'J I<[N _<FM YG<M]FZ _<FM YG<M]FZ I<GP YG<GNGZ QI(MGGQA\

IF FCIFG A'J ^I F<GQ YG<PGGZ F<GQ YG<PGGZ I<GP YG<GNGZ QI(MGGP>\

PG IFCMGG >2U I<FG _<FM YG<M]FZ [<MF YG<PFGZ I<GP YG<GNGZ QI(]GNP

PG FC]F A'J [<GG [<MF YG<PFGZ [<MF YG<PFGZ I<GP YG<GNGZ QI(MGM_\

PG ]CPFG A'J I<FG _<FM YG<M]FZ [<MF YG<PFGZ I<GP YG<GNGZ QI(MGMP\

MG FCIPG A'J G<QF F<QN YG<PMGZ Q<Q_ YG<MFGZ I<GP YG<GNGZ QI(MGGF>\

FG FCPGG >2U ^I _<FM YG<M]FZ _<FM YG<M]FZ I<GP YG<GNGZ QI(]GPQ\

FG IGCNGG A'J I<MF I]<]Q YG<]GGZ Q<Q_ YG<MFGZ I<FP YG<G[GZ QI(MGM[\

FG FCIPG A'J I<GG [<MF YG<PFGZ [<MF YG<PFGZ I<GP YG<GNGZ QI(MGGM>\

IGG IPCNGG A'J N<NQ PF<NG YI<GGGZ PF<NG YI<GGGZ I<FP YG<G[GZ QI(MGIIA\

IFG ]CPFG A'J I<MM _<FM YG<M]FZ [<MF YG<PFGZ I<GP YG<GNGZ QI(MGG[>\

PFG FCPGG A'J ^I _<FM YG<M]FZ _<FM YG<M]FZ I<GP YG<GNGZ QI(MGPQ\

QGG IPCNGG A'J N<NQ PF<NG YI<GGGZ PF<NG YI<GGGZ I<FP YG<G[GZ QI(MGII>\

O'%?(/*B'#(.0(,5/.&%225(IG(,.)'0(,-'()%E(/*B'#(#%,.+;(B.,-(%(IL(4",5(&5&2'(%+4(IG().&#*0'&*+4(/"20'(B.4,-<

^I(`%#.'0(35(#'0.0,%+&'(1%2"'(B.,-.+(,-'(#%+;'<(9%22(,-'(!%2'0(4'/%#,)'+,($*#()*#'(.+$*#)%,.*+<

7*#(W:(A(%+4(9(4.)'+0.*+0(0''(4%,%(0-'',(*+(B'30.,'<
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!"#$%&'%()*+,)-)./0%&

;,4&<&(/=%*&

&'(#()*+

!,%+4%#4(6'0.0,%+&' FG(H(IGG(J-)0(KFL

6'0.0,%+&'(6%+;' F(,*(NGG(J-)0

O*B'# IG(,*(FGG(R%,,0

O*B'#(6%,.+; IGGL(S(IGGT9

8'#%,'0(,* GL(S(IFGT9

J/'#%,.+;(=')/'#%,"#' CFFT9(,*(IFGT9

!"30,#%,' A'J:(>2U(*#(>2").+%

6'0.0,*# =-.+(7.2)

=%3(9*+,%&, A'#522.")(&*//'#

9*1'# >2").+%

a#*"+4(O2%+' O2%,'4(=-.&?(7.2)

=%3(H(9*1'#(#'0.0,*#0(%#'(.4'%2($*#()*"+,.+;(4.#'&,25(,*(%(-'%,(0.+?(*#(

*+,*(%(&.#&".,(3*%#4<(=-'(#'0.0,*#0(%#'(%1%.2%32'(B.,-(A'J:(>2").+")(

U.,#.4'(b>2Uc(*#(>2").+%(0"30,#%,'0<(=-'0'(4'1.&'0(-%1'(0,%+4%#4(

#'0.0,%+&'(1%2"'0(*$(FG(H(IGG(*-)0:(-*B'1'#:(%#'(%1%.2%32'(.+()%+5(

+*+C0,%+4%#4(1%2"'0(%0(B'22<(=-'(/*B'#(#%,.+;(#%+;'0($#*)(IG(,*(FGG(

B%,,0<(>//2.&%,.*+0(.+&2"4'(R.2?.+0*+(4.1.4'#^&*)3.+'#(,-%,(#'d".#'(2*B(

&%/%&.,%+&'(,*(;#*"+4<(O%&?%;.+;(*/,.*+0(%#'(,#%5(*#(,%/'(H(#''2<(

>22(4'1.&'0(%#'(%1%.2%32'(6*e!(&*)/2.%+,<(

1,*"&2)34%*506&(/7%

1/8%*&9,"506&,07&:%*,"506

7*#(fW().+g(%+4(=B(4.)'+0.*+0(0''(4%,%(0-'',(*+(B'30.,'<
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IG IGCPFG >2U G<F] F<GQ YG<PGGZ P<FN YG<IGGZ P<I[ YG<GQFZ QI(]GGQ=9((^I

IG IGCPFG >2U ^F F<GQ YG<PGGZ P<FN YG<IGGZ P<I[ YG<GQFZ QI(]GG[=9((^P

IG FCPGG A'J G<QG F<GQ YG<PGGZ P<FN YG<IGGZ P<P_ YG<G_GZ QI(MGGI=9\

IF FCIFG A'J I<GG F<GQ YG<PGGZ F<GQ YG<PGGZ P<I[ YG<GQFZ QI(MGGP=9\

PG MCPFG A'J I<GG [<MF YG<PFGZ [<MF YG<PFGZ P<[] YG<IGFZ QI(MGIP=9\

MG IGCNGG A'J G<FG [<MF YG<PFGZ [<MF YG<PFGZ P<I[ YG<GQFZ QI(MGMN=9\

NG IGCPFG >2U G<FP [<MF YG<PFGZ [<MF YG<PFGZ P<I[ YG<GQFZ QI(]IGQ=9((^M

NG IGCPFG >2U G<PF F<QN YG<PFGZ Q<Q_ hG<MFGZ P<I[ YG<GQFZ QI(]IG]=9((^N

NG _CMGG A'J G<FG [<MF YG<PFGZ Q<Q_ hG<MFGZ P<I[ YG<GQFZ QI(MGMF=9\

FG FCPGG >2U G<NF [<MF YG<PFGZ _<FM YG<M]FZ P<I[ YG<GQFZ QI(]IG_=9\

FG FCIPG A'J I<GG [<MF YG<PFGZ [<MF YG<PFGZ P<I[ YG<GQFZ QI(MGGM=9\

[G FCPGG A'J G<]G [<MF YG<PFGZ _<FM YG<M]FZ I<GP YG<GNGZ QI(MGMM=9\

IGG INCPFG >2U I<FG _<FM YG<M]FZ [<MF YG<PFGZ P<I[ YG<GQFZ QI(]GNM=9

IFG ]CPFG >2U I<MQ _<FM YG<M]FZ [<MF YG<PFGZ P<I[ YG<GQFZ QI(]GPI=9\

IFG IPCNGG A'J G<FG _<FM YG<M]FZ [<MF YG<PFGZ P<[] YG<IGFZ QI(MG]F=9\

IFG ]CPFG A'J I<MM _<FM YG<M]FZ [<MF YG<PFGZ P<I[ YG<GQFZ QI(MGG[=9\

PGG IGCPFG >2U I<NG _<FM YG<M]FZ _<FM YG<M]FZ P<I[ YG<GQFZ QI(]IIG=9\

PFG IGCMFG A'J I<GG _<FM YG<M]FZ _<FM YG<M]FZ P<[] YG<IGFZ QI(MG][=9\

PFG FCPFG A'J I<[N _<FM YG<M]FZ _<FM YG<M]FZ P<I[ YG<GQFZ QI(MGGQ=9\

NGG FCPGG A'J M<PF IP<]G YG<FGGZ IP<]G YG<FGGZ P<I[ YG<GQFZ QI(MG]N=9\

FGG IGCNGG A'J I<FG IP<]G YG<FGGZ IP<]G YG<FGGZ P<I[ YG<GQFZ QI(MIPM=9\

FGG IGCNGG A'J I<FG IP<]G YG<FGGZ IP<]G YG<FGGZ I<GP YG<GNGZ QI(MGP]=9\

^M(H(^N((!2.;-,25(4.$$'#'+,(3*45(0.@'(%+4(2'%4(2'+;,-

O'%?(/*B'#(.0(,5/.&%225(IG(,.)'0(,-'()%E(/*B'#(#%,.+;(B.,-(%(IL(4",5(&5&2'(%+4(IG().&#*0'&*+4(/"20'(B.4,-<

9%/%&.,%+&'(.0(/%#%22'2(%+4()'%0"#'4(,*(P<](ae@<(

7*#(%(&*)/2','(/%#,(+")3'#:(.+&2"4'(#'0.0,%+&'(%+4(,*2'#%+&'(%0(4'0&#.3'4(%3*1'(.+(*#4'#.+;(.+$*#)%,.*+<((
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!"#$%&'(

!"#$%&'(

!"#$%&')

!*+,#&'

!"#$#%&'

!"#$%&'(&)*)+,()'#(&'&-.&""&$+'/,('0,1$+*$%'2*(&.+"3'+,'4&#+')*$5)'/,('

*06(,7&2'4&#+'2*))*6#+*,$8'94&'2&7*.&)'#(&'#7#*"#:"&'*$')*$%"&;'2,1:"&'

(&)*)+#$.&'7#"1&)',/'<='>'?==',40);'4,@&7&('0,)+'2&)*%$)'#(&'#7#*"#:"&'

(#+*$%)'(#$%*$%'/(,0'?='+,'?==='@#++)8'A#$3'2&)*%$)'#(&'#7#*"#:"&'*$'

:,+4'B&C'#$2'D"10*$10'E*+(*2&'FD"EG')1:)+(#+&)8'94&'H?IJJJJ'2&)*%$);'

-+%.'/$01&%",#'234&'

-35&%'6+.",#'+,4'7&%+.",#

K+#$2#(2'L&)*)+#$.& <='>'?=='C40)'M<N

L&)*)+#$.&'L#$%& O'+,'O=='C40)

P,@&( ?='+,'Q=='R#++)

P,@&('L#+*$% ?==N'S'?==TU

V&(#+&)'+,' =N'S'?<=TU

C6&(#+*$%'9&06&(#+1(& I<<TU'+,'?<=TU

K1:)+(#+& B&C',('D"E'

L&)*)+,( 94*$',('94*.5'!*"0

9#:'U,$+#.+ B&(3""*10'U,66&(

U,7&( D"10*$#

A,1$+*$%'!"#$%& U,66&(;'E*.5&"'P"#+&2
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IG FCPGG A'J G<QG F<GQ YG<PGGZ IP<]G YG<FGGZ M<QI YG<IFGZ MI(IGGQ\ P

IG FCPGG A'J G<QG F<GQ YG<PGGZ ]<[P YG<MGGZ M<QI YG<IFGZ MI(IGG[\ I

IG PFCPFG A'J I<MG ]<[P YG<MGGZ F<GQ YG<PGGZ N<G[ YG<I[GZ FMIQ(iii:F I

PG IGCPFG >2U G<QG F<GQ YG<PGGZ IP<]G YG<FGGZ M<QI YG<IFGZ MI(]GGQ\ I

PG IGCPFG >2U G<F] F<GQ YG<PGGZ ]<[P YG<MGGZ M<QI YG<IFGZ MI(]GG[\ I

PG IGCNGG A'J G<PG [<MF YG<PFGZ IM<GQ YG<FIFZ N<MP YG<I]GZ MI(IG_N\ M

PG IGCIFG A'J I<GG [<MF YG<PFGZ PG<QM YG<QPGZ F<_] YG<PMFZ MI(IGIG\ ]

PG MCPFG A'J G<[G [<MF YG<PFGZ IM<GQ YG<FIFZ N<G[ YG<I[GZ MI(IGG_\ M

PG MCPFG A'J G<[G [<MF YG<PFGZ IM<GQ YG<FIFZ N<G[ YG<I[GZ MI(IGGI\ M

PF PFCPFG A'J P<FG IP<]G YG<FGGZ [<NQ YG<PFFZ N<MP YG<I]GZ FMIG(iii:F P

PF PFCPFG A'J P<GG IM<GQ YG<FIFZ [<MF YG<PFGZ N<G[ YG<I[GZ FMP[(iii:F P

MG IGCNGG A'J G<FG [<MF YG<PFGZ IM<GQ YG<FIFZ M<F[ YG<INGZ MI(IGMN\ F

NG FCMGG >2U G<QG [<MF YG<PFGZ IM<GQ YG<FIFZ M<QI YG<IFGZ MI(]IGQ\ M

NG IGCPFG >2U G<PF F<QN YG<PFGZ PG<MP YG<QGGZ M<QI YG<IFGZ MI(]IG]\ [

NG IGCNGG A'J G<FG [<MF YG<PFGZ IM<GQ YG<FIFZ M<F[ YG<INGZ MI(IGQ_\ M

NG _CMGG A'J G<FG F<QN YG<PMGZ PG<MP YG<QGGZ M<QI YG<IFGZ MI(IGMF\ [

NG _CMGG A'J G<FG F<QN YG<PMGZ PG<MP YG<QGGZ M<QI YG<IFGZ MI(IGG]\ [

NG PFCPFG A'J M<NG PG<MP YG<QGGZ F<QN YG<PMGZ N<G[ YG<I[GZ F[FN(iii:F [

FG FCMGG >2U G<NF [<NQ YG<PFFZ I_<__ YG<]Q]Z M<F[ YG<INGZ MI(]IG_\ ]

[G FCPGG A'J G<]G [<NQ YG<PFFZ I_<__ YG<]Q]Z M<F[ YG<INGZ MI(IGMM\ ]

]F ]CPFG A'J G<FG _<FM YG<M]FZ PG<QM YG<QPGZ F<_] YG<PMFZ MI(IGGP\ N

IFG ]CIGGG A'J G<Q _<FP YG<M]FZ IN<MG YG<F[MZ N<MP YG<I]GZ MI(IIPF\ F

IFG ]CPFG >2U P<PF _<FM YG<M]FZ PP<IG YG<Q]GZ N<MP YG<I]GZ MI(]GPI\ _

IFG IPCNGG A'J G<FG _<FM YG<M]FZ PP<IG YG<Q]GZ N<MP YG<I]GZ MI(IG]F\ _

IFG ]CIGGG A'J G<QG _<FM YG<M]FZ PP<IG YG<Q]GZ N<MP YG<I]GZ MI(IGPI _

IFG ]CPFG A'J I<MM _<FM YG<M]FZ PP<IG YG<Q]GZ M<QI YG<IFGZ MI(IGGM\ _

IFG FC[GG A'J ^I F<QN YG<PMGZ PG<MP YG<QGGZ M<QI YG<IFGZ MI(IGQ[\ _

IFG PFCPFG A'J M<QG PP<PM YG<Q]FZ _<FM YG<M]FZ N<MP YG<I]GZ FMGQ(iii:F _

PGG IGCMFG >2U I<NG _<FM YG<M]FZ PN<]] YG<_]FZ F<N[ YG<PIFZ MI(]IIG\ Q

PFG IGCMFG A'J I<GG _<FM YG<M]FZ PN<]] YG<_]FZ F<N[ YG<PIFZ MI(IG_Q\ Q(^P

PFG IGCMFG A'J I<GG _<FM YG<M]FZ PN<]] YG<_]FZ F<N[ YG<PIFZ MI(IG][\ Q

PFG FCIFG A'J P<GG PN<]] YG<_]FZ _<FM YG<M]FZ ]<II YG<PQGZ MI(IGF_ Q

PFG FCPFG A'J I<[N _<FM YG<M]FZ PN<]] YG<_]FZ F<N[ YG<PIFZ MI(IGGN\ Q

PFG PFCPFG A'J N<MG PN<]] YG<_]FZ _<FM YG<M]FZ F<PI YG<PGFZ F[[G(iii:F Q

NGG FCPGG A'J M<PF IP<]G YG<FGGZ P]<_N YI<IGGZ F<F_ YG<PPGZ MI(IG]N\ IG

FGG IGCNGG A'J I<FG IP<]G YG<FGGZ MI<]F YI<PFGZ F<N[ YG<PIFZ MI(IIPM\ II

]FG IGCNGG A'J N<FG P[<NP YI<GNGZ NQ<P[ YI<_GGZ [<MF YG<PFGZ MI(IGFN\ IP

QGG IPCNGG A'J N<NQ P[<NP YI<GNGZ NQ<P[ YI<_GGZ [<PP YG<PNFZ MI(IGGF\ IP

QGG ]CI]F A'J I<GG P[<NP YI<GNGZ NQ<P[ YI<_GGZ [<PP YG<PNFZ MI(IG__\ IP

^I((`%#.'0(35(#'0.0,%+&'(1%2"'(B.,-.+(,-'(#%+;'<(9%22(,-'(!%2'0(4'/%#,)'+,($*#()*#'(.+$*#)%,.*+<

^P((7*#)'4(=%30



+1-772-286-9300 or 800-544-5594 63 www.emc-rflabs.com

!,%+4%#4(6'0.0,%+&' FG(H(IGG(J-)0

6'0.0,%+&'(6%+;' M(,*(NGG(J-)0

O*B'# G<GF(,*(PG(R%,,0

O*B'#(6%,.+;

8'#%,'0(,*

J/'#%,.+;(=')/'#%,"#'

!"30,#%,' A'J(*#(>2").+%

6'0.0,.1'(V2')'+, =-.+(7.2)

!*24'#%32'(='#).+%20 !''(O2%,.+;(J/,.*+

6*4(#'0.0,*#0(%#'(,5/.&%225("0'4(.+(B.4'3%+4(-.;-(/'#$*#)%+&'(&*%E.%2(

?'#$0($*#(0,%32':(-.;-($#'d"'+&5(&-%#%&,'#.0,.&0<(=-'(-.;-(,')/'#%,"#'(

%//2.&%,.*+0(B-'#'(*+'('+4(*$(,-'(#*4(#'0.0,*#(.0(0*24'#'4(4.#'&,25(,*(,-'(

-'%,(0.+?:(/*B'#(-%+42.+;(%0()"&-(%0(IG(,.)'0(.,0(#%,'4(/*B'#()%5(3'(

%&-.'1'4<

='#).+%,.*+0(&*+0,#"&,'4(B.,-(*"#(#*4(#'0.0,*#0:(B-'+(4'0.;+'4(/#*/'#25:(

B.22(5.'24(%()%E.)")(`!R6(*$(I<GFjI(%,(N(ae@(%+4(I<IjI(%,(IP(ae@<

!,%+4%#4(#'0.0,%+&'(#%+;'jIGCPFG(*-)0(B.,-(,*2'#%+&'(*$(FL<

1,*"&2)34%*506&(/7%&

!"#

9/7&

&'(#()*+

1/8%*&9,"506&,07&:%*,"506

)*+#%,&%"
8 0

)",$"#01
/&%% 33004$'(5"#6

I >2").+% M<IQ YG<IPFZ I<GP YG<GNGZ =6D(NCIP

P >2").+% M<IQ YG<IPFZ I<FP YG<G[GZ =6D([CIP

P >2").+% N<]F YG<IQ]Z I<FP YG<G[GZ =6D([CIQ

P A'J M<IQ YG<IPFZ I<GP YG<GNGZ =6O(NCIP

N >2").+% N<]F YG<IQ]Z P<GM YG<GQGZ =6D(QCIQ

IG A'J M<IQ YG<IPFZ I<FP YG<G[GZ =6O([CIP

IG A'J N<]F YG<IQ]Z I<FP YG<G[GZ =6O([CIQ

PG A'J N<]F YG<IQ]Z P<GM YG<GQGZ =6O(QCIQ
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5x Power
10x Frequency
1/5 Size

Common Substrate VSWR Comparison

Aluminum Nitride

Beryllium Oxide

Diamond

2
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 Frequency (GHz)

!"#$%&'(")(*+,(-,)*(*+,.$#/(0%&'10*%.(%&(,#.*+2(3%$-"&,'(

4"*+(#(/%4('",/,0*."0(0%&)*#&*5("*(")(#&(,60,//,&*(78('",/,0*."0(

$#*,."#/(9%.(+":+;9.,<1,&0=(#>>/"0#*"%&)("&(4+"0+(*+,.$#/(

>,.9%.$#&0,(")(,<1#//=(0."*"0#/2

(
?(.,)")*%.)5(

!"#$%&'()* ()+,",-".+,/(0#$"12

!"#$%&'(#)%"

34"56(7+1+5-%8(9:#8-

@,.",) A#:,

!"#$%&'()**+&,#*%-. //0/1

!"#$%&'(2+.".*%-. /3045(

!"#$%&'(6+-$"&#*"%&. 47048
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!"#$%&'()* ()+,",-".+,/(

*)+,%"&-./)0-1##2"'+#%$

!"#$#$%

;%<+8()#-"&=(#&'(!+8#-"&=

9:;(6+<=&%>%?@(%AA+-.(#(>"&+(%A(;B!(!"#$%&'(<="C(#**+&,#*%-.(D"*=(

+E*-+$+>@(="?=(C%D+-(-#*"&?.F(G"*=(%C+-#*"&?(A-+H,+&<@(%A(!;(*%(

7/FI(JKLM(*=+.+(C-%',<*.(#-+("'+#>(A%-($">"*#-@(#&'(.C#<+(#CC>"<#*"%&.(

N+<#,.+(%A(*=+"-(="?=(C%D+-(=#&'>"&?(<#C#N">"*@M(N-%#'(A-+H,+&<@(

-+.C%&.+(#&'(.$#>>(A%%*C-"&*F(6=+(;)OIOI!(#-+($#&,A#<*,-+'(,."&?(#>>(

#&'(.%>'+-#N>+F(P*#&'#-'(<="C(#&'(="?=(-+>"#N">"*@(*+.*+'(Q+-."%&.(C+-(

C#<R#?"&?F(6=+.+(C-%',<*.(#-+(>+#'(A-++M(2%KP(<%$C>"#&*(#&'(P0>+Q+>(

#CC-%Q+'F(P*#&'#-'(#Q#">#N>+(Q#>,+.(#-+(5(*=-%,?=(5OM(7OM(#&'(SO('TF(

U%$"&#>(V$C+'#&<+ IO(W=$.

X-+H,+&<@(2#&?+ !;(*%(7/FI(JKL

)**+&,#*"%&(B#>,+. 5(*=-,(5OM(7O(#&'(SO('T

Y%D+-(2#*"&? 7O(G#**.

WC+-#*"&?(6+$C+-#*,-+ 0II(Z;(*%(5IO(Z;(

2+.".*"Q+(:#*+-"#> 6="&(X">$(

6+-$"&#>(:#*+-"#> 6="&(X">$M(J%>'(P%>'+-#N>+(%-(T%&'#N>+(X"&".=(

;#8-(>4$?+8"&=(9%'+(

B**,&1#*"%&(B001.#0=(C'DE

!3(;(F(GHI F(;JK2L(GHI JK2L(;(JF(GHI JF(;(KM2N(GHI

O [(OF7I [(OFSO [(OFIO [(OF4O

5(0(S \(OF7I \(OFSO \(OFIO \(OFIO

8(0(/ \(OF7I \(OFSO \(OFIO \(OF4I

4(0(5O \(OF7I \(OFSO \(OFIO \(5FOO

7O \(OFIO \(OFIO \(OF4I \(5FOO

SO \(OFIO \(OFIO \(5FOO \(5FIO

!3(;(F(GHI F(;JK2L(GHI JK2L(;(JF(GHI JF(;(KM2N(GHI

O 5F7I 5FSO 5F8O 5FIO

505O 5F7I 5FSO 5F8O 5FIO

7O 5F7I 5FSO 5F8O 5FIO

SO 5F7I 5FSO 5F8O 5FIO
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;#8-(>4$?+8"&=(9%'+

!"#$%&'()* ()+,",-".+,/

*)+,%"&-3+442&-1##2"'+#%$

9:;(6+<=&%>%?@(%AA+-.(#(>"&+(%A(;B!(!"#$%&'(<="C(#**+&,#*%-.(D"*=(

+E*-+$+(="?=(C%D+-(-#*"&?.F(G"*=(%C+-#*"&?(A-+H,+&<@(%A(!;(*%(7/FI(JKLM(

*=+.+(C-%',<*.(#-+("'+#>(A%-($">"*#-@(#&'(.C#<+(#CC>"<#*"%&.(N+<#,.+(%A(

*=+"-(="?=(C%D+-(=#&'>"&?(<#C#N">"*@M(N-%#'(A-+H,+&<@(-+.C%&.+(#&'(.$#>>(

<%CC+-(*#N(A%-(+#.+(%A("&.*#>>#*"%&F(P*#&'#-'(<="C(#&'(="?=(-+>"#N">"*@(*+.*+'(

Q+-."%&.(N#.+'(%&(:">0Y2X0IIS87(#-+(#Q#">#N>+F(P+>+<*(A-%$(*#C+(#&'(

#&'(P0>+Q+>(#CC-%Q+'F(P*#&'#-'(#Q#">#N>+(Q#>,+.(#-+(O(*=-%,?=(5OM(7OM(

#&'(SO('TF

U%$"&#>(V$C+'#&<+ IO(W=$.

X-+H,+&<@(2#&?+ !;(*%(7/FI(JKL

)**+&,#*"%&(B#>,+. O(*=-,(5OM(7O(#&'(SO('T

Y%D+-(2#*"&? 7O(G#**.

WC+-#*"&?(6+$C+-#*,-+ 0II(Z;(*%(5IO(Z;(

2+.".*"Q+(:#*+-"#> 6="&(X">$(

6+-$"&#>(:#*+-"#> 6="&(X">$M(J%>'(P%>'+-#N>+(%-(T%&'#N>+(X"&".=(

6#N( ;%CC+-M(?%>'(C>#*+'

!"#$#$%&'

B**,&1#*"%&(B001.#0=(C'DE

!3(;(F(GHI F(;JK2L(GHI JK2L(;(JF(GHI JF(;(KM2N(GHI

O [(OF7I [(OFSO [(OFIO [(OF4O

5(0(S \(OF7I \(OFSO \(OFIO \(OFIO

8(0(/ \(OF7I \(OFSO \(OFIO \(OF4I

4(0(5O \(OF7I \(OFSO \(OFIO \(5FOO

7O \(OFIO \(OFIO \(OF4I \(5FOO

SO \(OFIO \(OFIO \(5FOO \(5FIO

!3(;(F(GHI F(;JK2L(GHI JK2L(;(JF(GHI JF(;(KM2N(GHI

O 5F7I 5FSO 5F8O 5FIO

505O 5F7I 5FSO 5F8O 5FIO

7O 5F7I 5FSO 5F8O 5FIO

SO 5F7I 5FSO 5F8O 5FIO

;%<+8()#-"&=(#&'(!+8#-"&=
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!"#$%&'()* ()+,",-".+,/(

*)+,%"&-56+"72-1##2"'+#%$

!"#$#$%&'(

;%<+8()#-"&=(#&'(!+8#-"&=

9:;(6+<=&%>%?@(%AA+-.(#(>"&+(%A(;B!(!"#$%&'(<="C(#**+&,#*%-.(D"*=(

+E*-+$+(="?=(C%D+-(-#*"&?.F(G"*=(%C+-#*"&?(A-+H,+&<@(%A(!;(*%(7/FI(JKLM(

*=+.+(C-%',<*.(#-+("'+#>(A%-($">"*#-@(#&'(.C#<+(#CC>"<#*"%&.(N+<#,.+(%A(

*=+"-(="?=(C%D+-(=#&'>"&?(<#C#N">"*@M(N-%#'(A-+H,+&<@(-+.C%&.+(#&'(.$#>>(

#&'("&*+?-#*+'(=+#*(."&R(A%-(+#.+(%A("&.*#>>#*"%&F(P*#&'#-'(<="C(#&'(="?=(

-+>"#N">"*@(*+.*+'(Q+-."%&.(N#.+'(%&(:V]0Y2X0IIS87(#-+(#Q#">#N>+F(P+>+<*(

2%KP(<%$C>"#&*(#&'(P0>+Q+>(#CC-%Q+'F(P*#&'#-'(#Q#">#N>+(Q#>,+.(#-+(

5(*=-%,?=(5OM(7O(#&'(SO('TF(

U%$"&#>(V$C+'#&<+ IO(W=$.

X-+H,+&<@(2#&?+ !;(*%(7/FI(JKL

)**+&,#*"%&(B#>,+. 5(*=-,(5OM(7O(#&'(SO('T

Y%D+-(2#*"&? 7O(G#**.

WC+-#*"&?(6+$C+-#*,-+ 0II(Z;(*%(5IO(Z;(

2+.".*"Q+(:#*+-"#> 6="&(X">$(

6+-$"&#>(:#*+-"#> 6="&(X">$M(J%>'(P%>'+-#N>+(%-(T%&'#N>+(X"&".=(

6#N( ;%CC+-M(?%>'(C>#*+'

K+#*(P"&R ;%CC+-M(?%>'(C>#*+'

B**,&1#*"%&(B001.#0=(C'DE

!3(;(F(GHI F(;JK2L(GHI JK2L(;(JF(GHI JF(;(KM2N(GHI

O [(OF7I [(OFSO [(OFIO [(OF4O

5(^(S \(OF7I \(OFSO \(OFIO \(OFIO

8(^(/ \(OF7I \(OFSO \(OFIO \(OF4I

4(0(5O \(OF7I \(OFSO \(OFIO \(5FOO

7O \(OFIO \(OFIO \(OF4I \(5FOO

SO \(OFIO \(OFIO \(5FOO \(5FIO

!3(;(F(GHI F(;JK2L(GHI JK2L(;(JF(GHI JF(;(KM2N(GHI

O 5F7I 5FSO 5F8O 5FIO

505O 5F7I 5FSO 5F8O 5FIO

7O 5F7I 5FSO 5F8O 5FIO

SO 5F7I 5FSO 5F8O 5FIO

;#8-(>4$?+8"&=(9%'+
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9:;(6+<=&%>%?@(.,-A#<+($%,&*(_;2`(<="C(-+.".*%-.(D"*=(+E*-+$+(="?=(

C%D+-(-#*"&?.($#@(N+(,.+'("&(#CC>"<#*"%&.(A-%$(!;(*%(SOFO(JKL(#&'(

#-+("'+#>(A%-($">"*#-@(#&'(.C#<+(#CC>"<#*"%&.(N+<#,.+(%A(*=+"-(="?=(C%D+-(

<#C#N">"*@M(N-%#'(A-+H,+&<@(-+.C%&.+(#&'(.$#>>M(>"?=*0D+"?=*(."L+F(

#CC>"<#*"%&.F(P*#&'#-'(<="C(#&'(="?=(-+>"#N">"*@(*+.*+'(Q+-."%&.(N#.+'(

%&(:">0Y2X0IIS87(#-+(#>.%(#Q#">#N>+F(P+>+<*(A-%$(*#C+(#&'(-++>M(N,>RM(

#&'(P0>+Q+>(#CC-%Q+'F(P*#&'#-'(#Q#">#N>+(Q#>,+.(#-+(IO(a(5OO(%=$.F(

;%&*#<*(,.('"-+<*>@(A%-(&%&0.*#&'#-'(-+.".*#&<+(Q#>,+.F(

2+.".*#&<+(B#>,+. Y#-*(P+-"+. IO(#&'(5OO(W=$.([b0Ic

X-+H,+&<@(2#&?+

;2O8O7!bG7 (!;(*%(SO(JKL

;2OIOI! !;(0(51FO(JKL

;2O/OS! !;(0(51FO(JKL

;25O5O! !;(0(51FO(JKL

Y%D+-(2#*"&?

;2O8O7!bG7 7O(G#**.

;2OIOI! IO(G#**.

;2O/OS! IO(G#**.

;25O5O! 57I(G#**.

6@C"<#>(;#C#<"*#&<+

;2O8O7!bG7 OFO3CX

;2OIOI! OF5CX

;2O/OS! OF53CX

;25O5O! OF1CX

WC+-#*"&?(6+$C+-#*,-+ )>> 0II(Z;(*%(5IO(Z;

2+.".*"Q+(:#*+-"#> )>> 6="&(X">$

6+-$"&#>(:#*+-"#> )>>
6="&(X">$M(J%>'(P%>'+-#N>+(%-(

T%&'#N>+(X"&".=

!"#$#%&

9)@A@A!

!"#$%&'()* ()+,",-".+,/

*)+,%"&-./)0-829)9#%$

;%<+8()#-"&=(#&'(!+8#-"&=
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!"#$%&'()* ()+,",-".+,/(

*)+,%"&-./)0-829)9#%$

;#8-(>4$?+8"&=(9%'+

!"#$#%&

9)B@B@!

!"#$#%&'(%

)+'45+(-:+(7"C+(#&'(D+"=:-(%*(;:#,+'(E88#2((
)#'#8(0++'(>+-<%86(F#,"12

*=+(.$#>>(A%%*C-"&*M(="?=(C%D+-(=#&'>"&?M(#&'(+E<+>>+&*(="?=0A-+H,+&<@(

<=#-#<*+-".*"<.(%A(!"#$%&'(2A(-+.".*%-.F(6=+(,.+(%A(!"#$%&'(2A(-+.".*%-.(

.,<=(#.(;2OIOI!M("&(C>#<+(%A(*=+(*-#'"*"%&#>>@(>#-?+-(<%$C%&+&*.M(=#.(

<%$C-%$"."&?(C%D+-(=#&'>"&?(#&'(*=+-$#>(C+-A%-$#&<+F

T T T T T T T T 
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;B!(!"#$%&'(.,-A#<+($%,&*(_;2`(<="C(-+.".*%-.(D"*=(+E*-+$+(="?=(

C%D+-(-#*"&?.F(6=+.+(-+.".*%-.($#@(N+(,.+'("&(#CC>"<#*"%&.(A-%$(!;(

*%(SOFO(JKL(#&'(#-+("'+#>(A%-($">"*#-@(#&'(.C#<+(#CC>"<#*"%&.(N+<#,.+(

%A(*=+"-(="?=(C%D+-(<#C#N">"*@M(N-%#'(A-+H,+&<@(-+.C%&.+(#&'(.$#>>M(

>"?=*0D+"?=*(."L+F(6=+.+(*+-$"&#*"%&.(#-+(#Q#">#N>+("&(+#.@(*%($%,&*(

'%,N>+(D-#C(#&'(*#N($%,&*(,&"*.F(6=+@(#-+($#&,A#<*,-+'(,."&?(#>>(

D"-+(N%&'#N>+(#&'(.%>'+-#N>+F(6=+@(<#&(N+(.,CC>"+'(D"*=(%-(D"*=%,*(

.%>'+-#N>+(*#N.F

9)@A@A!GH

9)@A@A!GI

!"#$%&'()* ()+,",-".+,/

*)+,%"&-:;3-3+442&-./)0-829)9#%$

;%<+8()#-"&=(#&'(!+8#-"&=

2+.".*#&<+(B#>,+. IO(#&'(5OO(W=$.([b0Ic

X-+H,+&<@(2#&?+ SOFO(JKL

Y%D+-(2#*"&? IO(G#**.

6@C"<#>(;#C#<"*#&<+ OF5CX

WC+-#*"&?(6+$C+-#*,-+ 0II(Z;(*%(5IO(Z;(

2+.".*"Q+(:#*+-"#> 6="&(X">$(

6+-$"&#>(:#*+-"#> 6="&(X">$M(J%>'(P%>'+-#N>+(%-(T%&'#N>+(X"&".=(

6#N ;%CC+-M(J%>'(Y>#*+'

;#8-(>4$?+8"&=(9%'+
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W,-(+E<>,."Q+(>"&+(%A(;B!(!"#$%&'(<="C(*+-$"&#*"%&.(%AA+-.(#(,&"H,+(

<%$N"&#*"%&(%A(+E*-+$+(="?=(C%D+-(-#*"&?.("&(Q+-@(.$#>>(C#<R#?+.F(

6=+.+(*+-$"&#*"%&.($#@(N+(,.+'("&(#CC>"<#*"%&.(A-%$(!;(*%(71FO(JKL(

#&'(#-+("'+#>(A%-($">"*#-@(#&'(.C#<+(#CC>"<#*"%&.(N+<#,.+(%A(*=+"-(="?=(

C%D+-(<#C#N">"*@(#&'(.$#>>M(>"?=*0D+"?=*(C#<R#?+(."L+F(6=+(*+-$"&#*"%&.(

#>.%($#R+.(*=+$("'+#>(A%-(C+#R(C%D+-(#CC>"<#*"%&.F(K"?=(-+>"#N">"*@(*+.*+'(

Q+-."%&.(N#.+'(%&(:">0Y2X0IIS87(#-+(#>.%(#Q#">#N>+F(P+>+<*(A-%$(*#C+(

2%KP(<%$C>"#&*(#&'(P0>+Q+>(#CC-%Q+'F

;%<+8()#-"&=(#&'(!+8#-"&=

V$C+'#&<+ Y#-*(P+-"+. IO(W=$.([b0Ic

X-+H,+&<@(2#&?+

;6O8O7! !;(*%(1(JKL

;6OIOI! !;(*%(7O(JKL

;6O/OS! !;(*%(71(JKL

;65S5O! !;(*%(58(JKL

Y%D+-(2#*"&?

;6O8O7! 5O(G#**.

;6OIOI! IO(G#**.

;6O/OS! IO(G#**.

;65S5O! 5IO(G#**.

BPG2 )>> 5F/d5(:#E

WC+-#*"&?(6+$C+-#*,-+ )>> 0II(Z;(*%(5IO(Z;

2+.".*"Q+(:#*+-"#> )>> 6="&(X">$

6+-$"&#>(:#*+-"#> )>>
6="&(X">$M(J%>'(P%>'+-#N>+(%-(

T%&'#N>+(X"&".=

!"#$#%&

9G@A@A!

!"#$%&'()* ()+,",-".+,/(

*)+,%"&-./)0-32$,)"+#)%"
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C T  1 3   10  D

WIDTH

02 = 0.02”

03 = 0.03"

05 = 0.05”

10 = 0.10"

LENGTH

04 = 0.04”

05 = 0.05"

06 = 0.06”

13 = 0.13"

SUBSTRATE

D = CVD Diamond

TYPE

CT = Chip Terminations

Note: Not every combination of size is available.

;#8-(>4$?+8"&=(9%'+

!"#$%&'()* ()+,",-".+,/

*)+,%"&-./)0-32$,)"+#)%"

9G@J@K!

9GBKB@!
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!"#$%&'()* ()+,",-".+,/(

*)+,%"&-56+"72-<-3+442&-32$,)"+#)%"

W,-(+E<>,."Q+(>"&+(%A(;B!(!"#$%&'(<="C(*+-$"&#*"%&.(%AA+-.(#(,&"H,+(

<%$N"&#*"%&(%A(+E*-+$+(="?=(C%D+-(-#*"&?.("&(Q+-@(.$#>>(C#<R#?+.F(

6=+.+(*+-$"&#*"%&.($#@(N+(,.+'("&(#CC>"<#*"%&.(A-%$(!;(*%(7/FI(JKL(

#&'(#-+("'+#>(A%-($">"*#-@(#&'(.C#<+(#CC>"<#*"%&.(N+<#,.+(%A(*=+"-(="?=(

C%D+-(<#C#N">"*@M(N-%#'(A-+H,+&<@(-+.C%&.+(#&'(.$#>>M(>"?=*0D+"?=*(

C#<R#?+(."L+F(6=+.+(*+-$"&#*"%&.(#-+(#Q#">#N>+("&(+#.@(*%($%,&*(*#N(#&'(

6=+@(#-+("'+#>(A%-(C+#R(C%D+-(#CC>"<#*"%&.F(6=+@(#-+($#&,A#<*,-+'(,."&?(

D"-+(N%&'#N>+(#&'(.%>'+-#N>+F(6=+@(<#&(N+(.,CC>"+'(D"*=(%-(D"*=%,*(

.%>'+-#N>+(*#N.F(K"?=(-+>"#N">"*@(*+.*+'(Q+-."%&.(N#.+'(%&(:V]0Y2X0IIS87(

#-+(#>.%(#Q#">#N>+F(6=+.+(C-%',<*.(#-+(>+#'(A-++M(2%KP(<%$C>"#&*(#&'(

P0>+Q+>(#CC-%Q+'F(6=+@(#>.%($++*(U)P)(%,*0?#.."&?(-+H,"-+$+&*.(A%-(

.C#<+(#CC>"<#*"%&.F

;%<+8()#-"&=(#&'(!+8#-"&=

C T  0 5  0 5  D H T

WIDTH

05 = 0.05"

10 = 0.10" (blank) = Chip Only

T = Input Tab

HT = Heat Sink and Tab

TB = Tab Bent

LENGTH

05 = 0.05"

13 = 0.13"

SUBSTRATE

D = CVD Diamond

TYPE

CT = Chip Terminations

;#8-(>4$?+8"&=(9%'+

V$C+'#&<+ IO(W=$.([b0Ic

X-+H,+&<@(2#&?+ (!;(*%(7O(JKL

Y%D+-(2#*"&? (IO(0(5IO(G#**.

BPG2 5F/d5(:#E

WC+-#*"&?(6+$C+-#*,-+ 0II(Z;(*%(5IO(Z;

2+.".*"Q+(:#*+-"#> 6="&(X">$

6+-$"&#>(:#*+-"#> 6="&(X">$M(J%>'(P%>'+-#N>+(%-(T%&'#N>+(X"&".=

6#N ;%CC+-M(?%>'(C>#*+'

K+#*(."&R(eK6(%&>@f ;%CC+-M(?%>'(C>#*+'

!"#$#$%"&

9G@A@A!G

!"#$#$%&"
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!"#$%&'()(*+(!"#$%*(,-./01$2(3$1(43*1(5-$(3//0%637%-82(9:%6:(

$1;.%$1(:%<:(%2-037%-8(38*(0-9(%821$7%-8(0-22=(>:1"(3$1(2.$5361(

4-.873#01(38*(/36?3<1*(%8(73/1(38*($1102=(!"#$%&'(!"#$%*(

6-4/0%387=(((

!"#$%&"'

!" #$%&'%()*"+,(-%."/$01"23"456""

70"83"956:

!" ;'$/,)%"40'(7,<=%

!" >%$*";1,=="#007?$@(7.""

AB11"C"D11"EF,@=,<=%G"

!" 5@-H"I0J%$"5,(K=@(-"A'?"70"LMM"NG

!" O0J"P(.%$7@0("O0..

!" QC)%==%(7"P.0=,7@0(",(K">;N+

!" RMS"T',K$,7'$%

!" 4'=7@=,*%$%K"IU#Q"0$"V%$,1@)"" "

V0(.7$')7@0(

!" W0(X1,-(%7@)"I$0K')7."EF,@=,<=%

!" +05;"V01?=@,(7

!" U,?%",(K"+%%="I,)Y,-@(-

())*+,#$+-.'
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“Others” PIM 
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A@"$<.66&1/N$G7,($A@"$1&/5+6/$7)O

<$ =0>0+>212?0@$80302A08>

<$ B0@C30@$3099$3.D.321E

<$ &+380.>0@$2+108,3099$2+108F080+30

P*?$A@"$/*+567*)O$

<$ !"#$%&'$108-2+.12"+>$G.>$9"#$.>$,4:)@H3I

<$ &+108+.99E$1C+0@$F"8$0J30990+1$KLMB

<$ 4))N$%&'$10>10@

<$ =8"D,2+$80D9.30-0+1$F"8$3"--"+$F""1D82+1>

<$ &+10/8.10@$3"DD08$70.1$>2+O

<$ %8"A0+$D08F"8-.+30$2+$80.9,#"89@$.DD923.12"+>

<$ P4)$@H3$Q01108$17.+$3"-D0121"8>R$D.81>

Q==+7'.67*)/O

<$ =CD90J08>$.+@$'C912D90J08>

<$ !2+0.82?2+/$*01#"8O>

LOW PIM TERMINATIONS

Part 
Number

Power 
(W)

Frequency PIM (dBc) 
NOTE VSWR 

(x:1)
Footprint

mm
Configuration Chip Material

32P7037F 250 DC – 2.7 GHz -115.5 1.30 24.77 x 9.53 Flange Mount AlN

32P7196F 60 DC – 2.0 GHz -127.0 1.25 22.10 x 9.53 Flange Mount AlN

32P7204F 100 DC – 4.0 GHz -124.0 1.08 13.08 x 6.35 Flange Mount AlN

32P7197F 110 DC – 2.5 GHz -127.0 1.20 22.10 x 9.53 Flange Mount AlN

32P7198F 150 DC – 2.3 GHz -123.0 1.20 22.10 x 9.53 Flange Mount AlN

32P7201F 150 DC – 2.2 GHz -123.0 1.25 22.10 x 9.53 Flange Mount AlN

NOTE - With 2 x 43 dBm input

;<2)=(/3"#+#>5
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< B0@C30$>E>10-$3"-D90J21E

<

YC8$D8"@C31>$>7"#$+"$@2>1"812"+$

HybriX® Couplers

Part
Number

Frequency 
[MHz]

Power Rating 
[watts]

Amplitude 
Balance    

[+/-dB max]

Insertion 
loss  

[dB Max]

Size
 [in]

Phase

HG064M2F 60-68 300 0.25 0.20 2.000 x 1.500 90˚

HD064M3F 59-69 10 0.10 1.00 0.560 x 0.350 90˚

BD064M3F 59-69 10 0.50 1.40 0.560 x 0.350 180˚

HE128MF 123-133 300 0.10 0.23 1.000 x 1.000 90˚

HD128M3F 123-133 10 0.20 0.80 0.560 x 0.350 90˚

HE298MF 293-303 300 0.10 0.17 1.000 x 1.000 90˚

HE450M2F 400-500 300 0.40 0.20 1.000 x 1.000 90˚

HybriX® Crossover

Part
Number

Frequency 
[MHz]

Power Rating 
[watts]

IL
[dB]

Isolation 
Size
 [in]

XPMRF DC-7000 200 0.05 40 0.200 x 0.200

XFMRF DC-10000 10 0.005 50 0.126 x 0.100
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!
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Electrically Isolating Electrically Conductive Thermal Bridging
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A.16 ".6&17.+
P&),6( M796( %(7'B)&// X.=$P&),6(

@)'( Y<<Z @)'( Y<<Z @)'( Y<<Z @)'( Y<<Z

SD045-025-4-015 Diamond Bridging 0.045 [1.143] 0.025 [0.635] 0.015 [0.381] 0.015 [0.381]

SD055-055-4-015 Diamond Bridging 0.055 [1.397] 0.055 [1.397] 0.015 [0.381] 0.015 [0.381]

SD065-035-4-025 Diamond Bridging 0.065 [1.651] 0.035 [0.889] 0.015 [0.381] 0.025 [0.635]

SD105-105-4-035 Diamond Bridging 0.105 [2.667] 0.105 [2.667] 0.015 [0.381] 0.035 [0.889]

SD130-105-4-040 Diamond Bridging 0.130 [3.302] 0.105 [2.667] 0.015 [0.381] 0.040 [1.016]
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A.16 ".6&17.+
P&),6( M796( %(7'B)&//

@)'( Y<<Z @)'( Y<<Z @)'( Y<<Z

SD045-025-4-A Diamond Isolated 0.045 [1.143] 0.025 [0.635] 0.015 [0.381]

SD055-055-4-A Diamond Isolated 0.055 [1.397] 0.055 [1.397] 0.015 [0.381]

SD065-035-4-A Diamond Isolated 0.065 [1.651] 0.035 [0.889] 0.015 [0.381]

SD105-105-4-A Diamond Isolated 0.105 [2.667] 0.105 [2.667] 0.015 [0.381]

SD120-080-5-A Diamond Isolated 0.120 [3.048] 0.080 [2.032] 0.020 [0.508]

SD130-105-4-A Diamond Isolated 0.130 [3.302] 0.105 [2.667] 0.015 [0.381]

SD045-025-3-B Diamond Conductive 0.045 [1.143] 0.025 [0.635] 0.012 [0.305]

SD045-025-4-B Diamond Conductive 0.045 [1.143] 0.025 [0.635] 0.015 [0.381]

SD050-020-3-B Diamond Conductive 0.050 [1.270] 0.020 [0.508] 0.012 [0.305]

SD055-055-3-B Diamond Conductive 0.055 [1.397] 0.055 [1.397] 0.012 [0.305]

SD055-055-4-B Diamond Conductive 0.055 [1.397] 0.055 [1.397] 0.015 [0.381]

SD065-035-3-B Diamond Conductive 0.065 [1.651] 0.035 [0.889] 0.012 [0.305]

SD065-035-4-B Diamond Conductive 0.065 [1.651] 0.035 [0.889] 0.015 [0.381]

SD105-105-3-B Diamond Conductive 0.105 [2.667] 0.105 [2.667] 0.012 [0.305]

SD105-105-4-B Diamond Conductive 0.105 [2.667] 0.105 [2.667] 0.015 [0.381]

SD130-105-3-B Diamond Conductive 0.130 [3.302] 0.105 [2.667] 0.012 [0.305]

SD130-105-4-B Diamond Conductive 0.130 [3.302] 0.105 [2.667] 0.015 [0.381]



+1-772-286-9300 or 800-544-5594 95 www.emc-rflabs.com

!"#$%&'()*+,%-'.$/01&

!"#$%&'(#)%"

2,0%3'4"1"%-*)'56$)-

!"#$"% &'("

!"#$%&'()*+#,-$#.,/ 01

2.-3#-4'5)+.$)'()*+#,-$#.,/ 06

7#44'()*+#,-$#.,/ 08

9#4+'2-*:/ 00

)*+,-"./0121(3,.104$05"%,41,166"#,2"('.3,7#185.4%,61#,15#,

.5%419"#%,41,%5771#4,":$%4$0(,8"%$(0%,'08,128"#,7#1(#'9%;,

-/$%,%".4$10,.104'$0%,7#185.4%,4/'4,/'<",#"'./"8,9'45#$43,

'08,%4$22,/'<",#"2"<'0.",41,15#,.5%419"#%;,=0,4/",61221>$0(,

4"%4,16,4$9";,?25%/,91504,4"#9$0'4$10%@,7$22,4"#9$0'4$10%,'08,

,

=6,315,81,014,%"",',7#185.4,4/'4,315,'#",%"'#./$0(,61#,$0,,

,

,



+1-772-286-9300 or 800-544-5594 96 www.emc-rflabs.com

!"#$%#&'()#%$*+$,!-','.#$/+0#"$')$!$&,!11$&'.#2$34#&#$%#5'6#&$!"#$0#11$

7,/#%!)6# 89$:4,&$;<=8>

?+))#6*+"

@?$*+$AB$C4.$

D+0#"

A99>$E$A99F?

@#"!*#&$*+ 9>$E$A89$F?$

=88$F?$*+$A89$F?$

?+)*!6*

C+1%

!"#$%&'()*&+&)&,-..

!"#$%&'()*+#",-'.#*



+1-772-286-9300 or 800-544-5594 97 www.emc-rflabs.com

5)/#/$-,%) ;<'=&+/'>?@;A

7.")*

B2'$.'1'CDE'

7.")*'5-$#,F G<<A'H'G<<I2'-$'$&)'&)-$/#,J

B)*-$)/'$. <A'H'G;<'I2'

@;;'I2'$.'G;<'I2'

!$-,:-*:'2.,,)%$.*/

5)/#/$#K)'L4)+),$ (&#,'9#4+

2.-3#-4'2.,,)%$.*

2),$)*'2.,$-%$

!"#$%&'%(#)*+

*$%&'(#+!",%$-.#)%"

&1>"# ?#"A5"0.3 B!CD E C F &'#4,,

!"#$"%,G
C'44 HFI *': 99,,,J$0./"%K

G<M< N)= G<MG1 O<MP<<Q O<M;<<Q 8M;G

1< GM<8 O<M811Q O<M811Q G<MG1 O<MP<<Q

1< 8M< N)= O<M1<<Q G6M68 O<M6<<Q

1< ;M< GMP< N)= O<M811Q O<M811Q G<MG1 O<MP<<Q

G;< GMG< O<M811Q O<M811Q G<MG1 O<MP<<Q

G;< N)= O<M01PQ O<M01PQ G<MG1 O<MP<<Q

G;< N)= O<M811Q O<M811Q G<MG1 O<MP<<Q

G;< GMG< N)= O<M1<<Q G6M68 O<M6<<Q 8M80

G;< GMP< N)= O<M01PQ O<M01PQ G<MG1 O<MP<<Q

G;< GMG< N)= O<M811Q O<M811Q G<MG1 O<MP<<Q

G;< GMG< N)= O<M01PQ O<M01PQ G<MG1 O<MP<<Q

G;< GMG< N)= O<M01PQ O<M01PQ G<MG1 O<MP<<Q

GM<8 N)= OGM<<<Q OGM<<<Q 6MGG

;<< N)= OGM<<<Q OGM<<<Q 6MGG



+1-772-286-9300 or 800-544-5594 98 www.emc-rflabs.com

!"##$%$&"'(#)$&*+"'(

/#$)01)"2+*)11

R+S):-,%) ;<'=&+/'>?@;A

T!U5

7.")*'5-$#,F

B)*-$)/'$. <A'H'G;<'I2'

@;;'I2'$.'G;<'I2'

(&#,'9#4+'

&1>"#

C'44,L,MNO,+
!7#$0(

*':$959,

&"'P,&1>"#,

QCRS

TUV,-/$.P0"%%
?$(5#",G

&'#4,,

!"#$"%,G
J99K $0./"%

G V.,) G<< G

G V.,) G<< G

G G<<

G G<<

G !#,F4) G<<

G !#,F4) G<<

V.,) G<< G

V.,) G<< G

G<<

G<<

!#,F4) G<<

!#,F4) G<<



+1-772-286-9300 or 800-544-5594 99 www.emc-rflabs.com

W W

!"#$%&!"#$%!"#$% '$()'*$+,-(& &&

5)/#/$-,%)'5-,F)

!$-,:-*:'(.4)*-,%) G<A

B#)4)%$*#%

7.")*'5-$#,F

@;;'I2'$.'G;<'I2'

(&#,'9#4+'

W W

W'B#)4)%$*#%W

W'B#)4)%$*#%

1M<'H'GDE

!"#$%&'()

3.425')&2+6##2"'.#%$++

E C -
&'#4,!"#$"%,G

99,,,J$0./"%K

O;M<<<Q O<M<G<Q

O;M<<<Q <M1P

O;M<<<Q <M8G

O;M<<<Q GM;6

W O;M<<<Q <M<;

W O;M<<<Q O<M<<;Q

O;M<<<Q ;<M8< <M<;

O;M<<<Q ;<M8< <M<8

O;M<<<Q ;<M8< O<M<<;Q

W O;M<<<Q O<M<<GQ

W'' O;M<<<Q O<M<<;Q

W'' O;M<<<Q <M<G O<M<G<Q

W O;M<<<Q <M<;



+1-772-286-9300 or 800-544-5594 100 www.emc-rflabs.com

!"#$%&'()*+,%-'.$/01&

7%#28



+1-772-286-9300 or 800-544-5594 101 www.emc-rflabs.com

!"#$%#&%'()*+',-.)#/).)"0'1-2"'3.45'64&',3'74894$-$"2

GROUP A TESTING AND INSPECTION 

(100% of the lot)

Pre-cap Visual Inspection

Conductor Metallization Defects

Resistor Defects

Substrate Defects

Foreign Material

Visual Mechanical Inspection

Electrical Inspections

Electrical Performance

Thermal Shock 

Electrical Performance

Burn-In [100% 168 hours at input power]

Final RF Test

Percent Defective Allowable (PDA)

Temperature Coefficient of AttenuationTT

GROUP B TESTING AND INSPECTION  

(Sample)

Subgroup 1 (sample)

Low Temperature OperationLow TLow T

Electrical Performance

High Temperature Bake High THigh T

Visual Mechanical Inspection

Electrical Performance 

Termination Adhesion (Planar, W1, W3 only) TT

Bondability (WB1 and G only)

Termination Solderability TT
 (Planar, W1, W3, T3 and T3S only)

Terminal Lead Strength (T3 and T3S only) TT

Subgroup 2 (sample)

Electrical Performance

Life Test. Sample units for 1000 hours 
  at the maximum input power specified 

Electrical Performance

GROUP C TESTING AND INSPECTION  

(Sample)

Electrical Performance

Load Life. Burn-in units at 125°C for 
  duration of 1000 hours at maximum input 
  power specified.

Electrical Performance

Data Review and Data Pack

Additional RF Component Testing Available:

Stability of Attenuation After:

Temperature ChangeTT

Thermal Shock

Vibration

Shock

Moisture Resistance

Peak Power

Salt Spray

Sensitivity of Attenuation After:

Change in Input Power

Change in Frequency

Change in Temperature

Vibration and Shock Testing

Moisture Resistance

Peak Power

Salt Spray

Barometric Pressure

Outgassing

Endurance

Resistance to Bonding Exposure

Low Temperature Operation

Short Term Overload

High Temperature Exposure

Solderable Mounting Integrity

Bondable Mounting Integrity

Resistance to Solvents

Gross and Fine Leak Detection

Multipaction Testing

Radiographic Inspection

First Article Inspection

Pre-Cap Inspection

Source Inspection

Other testing services 

are available upon 

request.
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