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( FR4 XHWAVFRP P WHG VR IRWHUQJ D VXWRIQDE® FRADER DVMYH DQG LOVIAUFXOXLDO
GDURIQJ HOYLLRQP HOWDQFKRUHG LQ P XVXDOUHVS HAWMKMWDQG | X@S DUAFLSDAR Q$ WAKH
KHDUARI RXUP DMRQ LV D GHGLEDR QR GIDUDHUZ HAEHIQJ HQFRP SDWIQJ SK\ MFDO

P HQWDOHP RVIRQDOVRFLDODQG VSLUVKDCKHDOK 3 DWR DOFDUH LVQR W HUHO D

FRP SOP HQVDU DVSHFWRI RXUDSSIR [BK EXWYGHHS® Z R ¥Q LQVR HYHY DVSHFWR |

( FRA XHWWSRQF\ SWFWFH DQG RW DQL] DMR @OWMKFWH 2 XUJ RDAV VR Hi I HFYHO
DGGUHW DQG VXS SRUMKH SHYWRQDOWR FDODQG DFDGHP LF QHHGV R ID@BDUDHLY DQG Wl |
FUHDVIQJ D QXUAXUQJ VSDFH Z KHUH HDFK LOGLYLGXDOFDQ I®R XK

7KH UHVSRQUELAOW | RUSDWRUDOFDUH LVVKDUHG DP R @ DAWiI I DQG DGXOV Z IMKIQ R XU
®DWIQJ FRP P XQIW ( DFK VMDP P HP EHUS@\ VD YWBOR BLQ IHVSHAMQI JXIGIQ) DQG
FDUQJ |RUBIDUHY 7KURXJ K WHULR BV VKH\ DIP VR HP SR ZHUGIDUQHW/ VR P DNH

IQIRWP HG SRVMIYH FKRIFHVIRUVKHP VHOHV ER WIQ HGXFDVR QDQG @H J R YXQGHG LQ
JRRG LQIRWP DARQ J XIGDQFH DQG WKW

Q ( FR4 XHWAHP EDWNHG RQ D \WJ QU IFDQWFRADER DVIYH MRXUDH\ Z IMK ' U 7H
$KXNDIDP  &KDUBV5 R\ DCRI 1 JAW: KDQDXQJDDQG 1 JAW7DP DA IR KMQJ R QH
FRQIXHQFHRI P AVDXWDQJ D 0 ARW. LQGLI HQOR X/NQR Z®BIGIH DQG HQYLLR @@ HQVIDOWFLHQFH
7KLV SDURHUKLS VHHNV VR IGHOWI\ DQG | RWHUDUHDV Z KHUH LQGLI HOR X/NQR ZBIGI H DQG

P RGHWQ \FLHQWILF DS SRDFKHV LOWWHFWDIP 1QJ VIR FUHDWA [LDP HZ R NV VKDVWWHUH ER W
®RFDOSHRS ®1 DQG VIKHLUQDWUWDCHQYLLR @ HQW 7KLY FRAER DR QXQGHUFR HG VIKH

[P SRUDQFH RI FUHDYIW DVD GUYIQJ |RUFH LQ HGXFDVIR Q\FIHQFH DQG UHVHDUFK
DGYRFDWQJ |RUD GHGLFDWAG VSDFH Z KHUH VIKHVH LQVWAWHFVIR Y FRX@ EH H S& UG GIDGLQJ
VR VK\H HAVDE @K P HQWRI ViKH ( FR4 XHVW\&HQWH | RU,QGLI HOHIW ( FR®R J  DQG & UHDWMW
7KH&HOWHHP HU HG ILIRP D WKDWHG YIMR QIDWHFRJ QI] HVVIKH FUMFDOLR BR IIQGLI HQR X/
NORZ BIGJHW WHP VDQG KROWIF DSSIR [FKHVIQ UHWKDSIQJ R YUHDMR QKIS Z WK VIKH
HQYLLRQP HQW7KLY YIMRQ LVD UIHVSR QH VR ViKH XL HQWQHHG | RUVX WIDLQDE B

HQYLLRQP HQVDOWMZ DUG\KLS WHFRJ QL 1QJ VIKDWKH Z HAEHIQJ R ISHR S DQG VIKH SMQHW
DUH LOH VMFDE® @ONHG

$VZ HZ RN VRZ DUGVILQDA 1QJ D VWDVIAI IF SMQ IRU( FR4 XHWVR YUSDWQHUKLS Z MK VIKH
8 QLYHWW RI 1 HZ +DP S\WKULH 81+ DQG R WHUNH WIDNHKR GHWY/ Z LOKHS J XIGH WKH
RQIRIQJ GHYHBRSP HOWRI RXULQMDWYHV &R H VR KLY VADVAT LIE YIMR QVVIKH FR FHSWR 103
&RQWFIRXV &RP SDWIRQDW , QUALFXOXLDQ HDLQIQJ &R PP XQIW E,QUAFXOXWO: H
FHOE DWW DQG | RWHAUVIKH DELOW VR LOWADFWFRQILGHQWD UHVSHFIX@ DQG VXFFHW X@

Z IWKLQ GLYHUH FX@XWDOFRQWA W UHFRI QL LOJ VIKH VAHQJ VIK VM DWGLYHUAW EUQJ V

$ W FR4 XHWZ H EHOHYH VIKDWAKHVH YDOXHV DUH QR VR @ |RXQGDVMR @OR R XUZ R N EXW
DUH HWHQWDO/R DGGLHWQJ VMH FR PS®f FKD@QJ HVIDFLQJ R YUJ @ EDCFR PP XQIW
7KURXJ K VIKH & HQWH DQG W VADVIAJ LF LOIMDVIVHV ( FR4 XHVADIP VR FXGYDVIA D GIDLQLQJ
HOYLLRQP HQWIDWWHUYHV DVD P RGHO RUVXWIDLQDEL@MN FRP SDWIR QDQG LOWAUFX@XLDO

XQGHUAMDQGLQJ
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$ WIH HQG Rl HDFK Z HHN Z HGR D GHEUHI Z MK WXGHQW DQG Wl 7KLVIVDJR R G
RSSRUXQIW VR GIDUD DERXVKRZ \AXGHQW DUH WDFNLQJ DQG DGGLHWDQ\ MXHVR U
FROFHLQV $ WAKH HQG RI VIKH SLIRIWDP P H VIKH WXGHQW FRP SGMA FR P SUHKHQWYH
|HHGEDFN RQ VIKH SLRJ WDP P H DQG WD I HYDOXDVMR (¥ $ @WKH IHHGEDFN [ LR P ViKH

SWRIWP P HWXWHG W IP SIRYHWH QH WSWR JDP P H

UL & &

H HQVXUH VKDAD@WIDI | KDYH
FRP SOMAG VIKH LHT XLLHG WDIQIQJ IRU
WHUWR®N ) RUH DP S® VIKH NVFKHQ
WIDP DQG | LH@ GIDGHW KDYH IRRG
DI HW T XD LFDARQV \ViKH DFDGHP LEV
DWHQG FRQIHUIHQFHV DQG
P DQDIHP HQWFRP SGMAV GIDGHUKLS
WDIQIQJ $ @RI RXUWDP KDYH
FRP SOMAG | LUAMDIG WDIQIQJ Z VK R XU
SDWRUWDCOFDUH ®IDG FRP SGMQJ
P HQWCKHDAK | LWADIG

MIVIP SRWDQUWAKDWZ H DUH
FROWQXLQJ RXUFRP P VP HQWR RXU
Wl DQG WHLUSLRIHWIRQDO
GHYH®RSP HQW7WDIQIQJ DQG
GHYH®RSP HQWY YHUY [P SRUBQWQ DD
DVSHFWRI RXUZ RN : HP DIQDIQ D
JRRG WDIQIQJ UHJ IMAAURQ RXUVDIHW

P DQDJ HUDSS VKDWDBIW XVZ KHQ
WDLQLQJ QHHGVVR EH UH UVKHG RU
FRP SGMAG

H KDYH DQQXDCSHURWP DQFH
WHYIHZ VZ IMK RXUWIDI | Z KHUIHZ H
GLFXWWDLQLQI QHHGV DQG VHWI RDY
IRUADIQLQJ VR EHFRP SGMAG LQ VIKH
QH[ W HDU

8 L 9 &P

HKDYHDQ ( P HUHQR\ 5HVSRQWH
3 @Q DQG DAWDI | IHFHLYH WDLQIQJ R Q
KRZ VR UHVSRQG VR HP HLJ HQFLHV
6\l DQG WXGHQW DUH LOYROYHG 1Q
HP HUW HQF\ GUQY : HKDYH
HP HU HQF\ SWRFHGXUHVIRUD®
UHBIYDOWHP HU HOF\ WXDVIRQV DQG
WD | DUH VWDIQHG RQ VIKHVH

HKDYHDFRP SUHKHOWYH VA
LOGXFPVRQ | RUDEWXGHOW DQG WD |
Z KIFK LOFOXGHVIQIRWPP DARQ RQ

HP HU HQF\ UHVSRQWH

2 XU* HQHWDAD DQDJ HUKDV
FRP SGMAG & RRUGLODWAG , QFLGHQW

0 DQDIHP HQWS\ WP  &,0 6 DQG LVD
YROCQUIAHUI LLHILJ KVIAUVR LV VADIOQHG VR
UHVSRQG VR D WDQJ HRI HP HU HOQR\
VIVXDRQV

H XVH DQ RQ@OH DI HW
P DQDJHP HOWK WP VR UHFRUG QHDU
P LW DFFIGHQWQFIGHQWMENQHW
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7KH IHOMRQWKLS EHVE HHQ ( FR4 XHWADQG R YUMXGHQWR WWQ EHILOV® @ EHIR H VKH
DSSTFDVMRQ SWRFHW 2 XUIX@WMP H' LLHAVR R 1$ GP MR ¥ EDVHG DWIKH 8 QLYHUMW R 11 HZ
+DP SWKILH 81+ FRQOHFWZ MK SR BHFIYH DQG HQWR BIG WXGHQW \R PHWP HVXS VR VE R
\ HDWEHIRIHWKH NRLQ RXUSWRIWDP ' XUQJ VKLVVIP H VIKH\ EXLQ IHDMR QKLSVDQG WDSSR W/

Z VK VWGHOW FRQGXPIQI VIKRLIRXJ K LOVAHZ VDV SDUWAR IR YUWDQVSDUHQWFDUQJ DQG
VXSSRUAYHDGP DWMRQV SIRFHWVR HQVXIHDWR @ P DK Z WK R YUUHMGHQMDOSR JDP V

2 QFH VWXGHQW DULYH DW( FR4 XHWZ HKR G UHI X@UP HHVQJ V DQG WXGHQW HBIFD
LHSUAVHQVDMIVH Z KR FRP P XQLFDVIAV GLLHFV® Z IV R YXUMMGHQWDI I DILY FR RGBIQDVR U HIR ViU
D 7XDNDQD 7H.QD DSSURDFK HQFR XDJ 1QJ WKGHQW VR VXSSR VR 4 DQR WHUER WGXUQJ
SWRIWDP DFAYIMHY DQG LQ VKHLUIHHWP H :  HFRQGXFWHI X@UGHEUH VHWR ¥ R WHQ

Z HHN® DQG RIIHURSVIRQDCOHQG R ISR JDP  HYDOXDVIR (Y VR LQFRUSR DVA WX GHQW HHGE DFN
LOVR RXUS@QQLQJ |RUIXVXUH SWRI LDP V

' D\ VR GD\ HQIDIHP HQWEHVZ HHQ WIDI | DQG WXGHQW LV | LHT XHQWDQG Z HP DIQVIDLQ UHI X@U
FRP P XQIFDWRQZ MK 81+ : HWD\ LQIRWP HG DER XWR R FX@OXWCDQG SR MAFDO

GHYHRSP HQW LQ RXUWKGHQWEKRP H FRXQWIHVVR EHWHUXQGHUAMDQG DQG VXSSR WKHLU
H SHUHQFHVKHWH 2 XUFRP SMIQW SR FHGXH LV GHVIDLG(G LQ VK H WXGHQWKDQGER R NDQG R YU
IXGHOWDI | DLLY FRRUGLODVRUP DIQVILOV F® YA FRQVDPWZ [ViK WXGHQW 6VIDII P HP EHWY DUH
UHDGLO DYDLDE® VR DGGUHW FRQFHLQV UHIHUIQJ MXHV VIR VIKH FRR BLODVR UR UR & Z XS DV
QHHGHG

( FR4 XHW\KDV DQ H[ FHEHIQWIWDFN IHFRUG Z [ViK MU HO SR WWH IHHGEDFN 2 FFDVR @@ Z H
UHFHLYH W I DYRWDE ®! |HHGEDFN R QUSHFLLE SR JDP  DVSHFW VKR X K QR R ILFLDO

FRP SOIQWKDYHEHHQ ILBIG 5 HFRI QU] 1QJ VR FHVIDOK LW VXFK DVUMQJ DQ[ LHW BIYHY Z H
VINH SURDPYH WSV Z RUINIQJ FERRVHO Z MK R XU LLHFVR (R 1$ GP MR (WDQG VIKH 8 1 +

( FR4 XHW\B LRI DP & RRUGLQDVRUVR UHP DLQ DWHQUYH VR WXGHQWZ HEDEHIQJ  $ @I HHGEDFN LV
VKDUHG Z WK ( FR4 XHVWWIDI I DQGVKH8 1 + (FR4 XHVAB R JDP &R REIQDVR WR HQKDQFH R YU
VXSSRWV

( FR4 XHVALYDOR |DP LIDUZ VK VIKH' VSXVA 5 HVROXVIR Q6 FKHP H LXGIVIR GR PHWF DQG
LOVIALODVIRQDOBIDUQHLY/

o e
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$ WiAKH WIDUARI VIKH SURJ WDP | LH@ GIDGHWY/ | DFLAVIVIA D 0 DQDDNIMVIZQJ DVID VAWMR QZ KHWH

WX GHQW FRMERWYHO HWIREDWK J XIGHIQHV IRUMYIQJ DQG WXG\ 1QJ VR HIKHUGXUQJ WIKHWU
WP HKHWH 7KHWH DJ UIHHG XSRQ J XIGHIQHV DUH GVS @\ HG 1Q VIKH WX GHQW®R >QJH DVD
WHHWHQFH Z IMK WDl | LHIQIRUFLQJ VKHP VKR XJ KR XAVKH SWR JDP

,QWLYWVHWRQ Z HDOR WHYIHZ RXUGWKJ DQG DFRKR GR B\ DQG HP SKDM] H LHVSHFWXOXWH
RI VKDUWHG VSDFHV 6 VMGHQW DUH SWR KEIWAG ILRP FRQVXP 1QJ DBRKR GXUQJ SWR JDP KR X/
DQG Z H GIMFXW WKH YDOXXH Rl XMQJ VWKHIUMP H KHUH SIR XFWYHO SUR WY 1QJ VIKHLUMXGLHV

PZI 1 ?LU2 L9 L 9 8 9U

7KH FRUH YDOXHVRI RXURW DQLVDARQ DUH P DQDDNVQJ D LQFOMYIW P DQD
HOKDQFLQJ IHIMRQWKLSY WHFLSURFIW DQG P XVWKDOWXSSR W2 XUSWR JDP P HVR IHU
GLYHUH GDWLQI RSSRUKQIVHV Z KHUH GIDUDHWY DUH HQFRXUDJI HG VR VK DUH VIKHLU

H SHUHQFHV DQG YIHZ V

( FRA XHVALY YHY Z HODAMDITHG Z H FXUHQV® KDYH VIKH HT XLYDBIOWR 1R YUIX@WP H
DFDGHP LEVZ KR DUH DYDUDE® VR SIR YGH JRR GR HULI KR IGIDUDHUDFKLHYHP HOW
DQG HQIDIHP HQW:  HZ RUN VR XQGHUADQG GIDLOHLY QHHGY DQG W DQG

DFFRP P RGDVIA VIKHVH DVP XFK DVSR MEE®! : HKR GZ HHN® GHEUH VHWR /R

J DVIKHUI HHGEDFN DQG P DNH DGMWR HOW Z KHUH SR MEE®I R (QHFHWDU

o e
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7KH ( FR4 XHWAFDP SXVKDVH WQWYH VSDFH | RUIHFUHDUR (DQG GILVXWH : HKDYH
EHDFK DFFHW Z KHUH WXGHQW DWH Z HERP HVRR J R IRUQDVXWH EDWHG Z DOV 7KHWH
WEINIQJ Z DOIQJ DQG DFFHWVWR . DIDXD 6 HMBIP HOWZ KLFK KDVD WDQJHR |
DFVIYIVIHV DYDIDE® 2 XUJ IRXQGVKDYH D J DUGHQ DQG R BKDUS Z KHWH WXGHQW DWH
Z HGRP HVR FROQWIEXVA VR VIKH J LRZ 1QJ R IIRR GADWLY XVIDAMHG LQ R XUNWFKHQ IR U
P HDYY

( FR4 XHWAKDV EHHQ RSHUIDWQJ Q. DIDXD IRUR HUVEZ HQW \ HDW/ QR Z DQG VR Z H
KDYHWVRQJ FRQOHFIRQVZ IV RXU® IPCFRP P XQIW :  HHQFRXUDJ H WXGHQW VR
XVH VKHLUZ. HHNHQGVVR H[ SGRUH DQG FRQOHFWZ LW R YU IOFRP P XQIW

& & 2Pl

H SWIRYLIGH DO@OWXGHOQW DFFHW VR R XUR @OH SR MDA KDUHSR QW:  H KDYH VKLYV
Z HORUW DQDIVHG \R VKH\  FDQ DFFHW VKHWWFRXUH P DWAUDY DVZ H@DVIQIR B DR Q

RQVKH SWRIWDP P HDQG AMQJ Q1 HZ =HDDQG

( FR4 XHW\LY GRFDVIG LQ D UKUDCDUHD Z KHUH Z H KDYH LOWAUQHWDFFHWLELOW MXHV
KRZ HYHU Z H WK@DWXGHQW VKLY EHIR HVKH DULYH : KHUH SR MIE® Z H SR YGH
LOVAUDHWDFFHW RQ | LHT WISV DOKR X K VR PHR IVKH S@FHVZ HWID\ R WQ GR QR W
KDYH J RRG LOVAHADFFHW



?ZU ?8 162 L9 LP L P

9 d 22

1L?8?2U I$jP& 278 9U 2% 2U$
d L9 PP

( FR4 XHW\KDV D J DUGHQ RQ MV VIKDWWAX GHQW K DYH DFFHW VIR DQG DUH HQFR XDJ HG VR
SDUAFLSDWALQ 7KH J DUGHQ SWRYIGHVIUHVK KHDOK\ SUR GXFH VKDWY X2 HG LQ R XU
NWFKHQ | RUWXGHOWP HDY $W( FR4 XHVAZ HKDYH VE R SHR SBIHP S® \HG IX@AP HLQ
RXUNIWFKHQ Z KR SUHSDUH D@P HDO IRUR YUMWKGHQW 7KH DUH DE®1 VR FDVWAUIR D YDUHW
Rl GLHVDUY WHT XLWWHP HOW

IL? U& 87?79&8J7L&

6\WGHQW SIRYIGH HP HU HOF\ FROVDFWGHVIDLY | RUGHW.) QDVWAG QH[ VR INLQ VR EH

IQIRWP HG LQ FDVHRI HP HUHQFLHV : HFRR GIODW Z MK 8 1 + * @R EDOMR XM HVKH 62 6

, QVALDDVRQDO? IDFNHU Z KHUH WXGHQW FDQ HOWAUVKHLUR ZQ DQG VKHUQH VR INLQ'V
FROWFWOQIRWP DARQ 6\WGHQW DUH DOR HQFRXUDJ HG VR GRZ Q@ 5 VKH 62 6 DSS Z KIFK
HODEGBNVVIKHP VIR VK DUH VIKHLUGRFDVIR QUHFHLYH UHDOWP H KHDOK DQG VDI HW XSGDWAV DQG
GUHAV® FRP P XQIFDZ MK 8 1 + * @R EDO

,Q FDVHVZ KHUH ViKHUH DUH VDI HW R 2 HEDEHIQJ FRQFHUDV UHJ DUBLQJ WXGHQW Z H QR M

VWHUQH WRI NIQ : HP D\ DOR UHDFK R XASWR FVIYHO VXFK DVZ KHQ DP DVR UHYHQWH J
F\ FGRQH RUHDUAMT XDNH RFFXW/1Q $ R WDLR DKDWFRX @S GLDZ  LQVALDDVR @CDWHQUR Q

HYHQ U RXUJ RXS LVXQDIIHFWG : HDOR P DIQVDIQ FRP P XQIFDWR QZ IV ViKH WX GHQW
KRP H XQLYHUAVIHV

$ W FR4 XHWWAAXGHQW KDYH FRQILGHQUDCS DVKZ D\ V VR GLVFXW KHDOIK DQG P HQVIDO
KHDOK QHHGVZ MK WD :  H KDYH D GHGLFDWAG WX GHOWDI I DY FRR GLODVR WA R Q FD@
GXUQJ Z HHNHQGVDQG P LG VHP HWHIUE UIHDNV DQG HQFRXWDJI H WX GHQW VR UHDFK R XAWR
DQ\ Wi P HP EHUZ VK Z KRP VIKH\ |HHOFRP IRURE®! ,QIRWP DWR QUKDUHG VP DQDJ HG
RQ D QHHG VR NQRZ EDWV DQG DA FR4 XHWADI | UHVS HRWFRQI LGHQUDOW/

( FR4 XHWWXSSRUN WXGHQW Z KR KDYH EHHQ J LDQWAG VSHFIDCDFFR PP R GMR (YVE\
WHUKRP H VFKRRY RUMKRVH H SHUHQFIQJ GIMXSVIR (¥ GXH VR KHDOK R R WHU
XQIRUIHVHHQ FLLFXP WIDQFHVZ KLBI SDUAFLSDVQJ QR YUSWR JDP  $ VR XUSLIR JDP VDWH
UHMGHQUDORXUWRI | FDQ UHVSRQG TXLEN® VIR DWLMAKAXGHOW LQ VWDVIA 1] LQJ DQG

FRP SOMQJ KHIUFRXUHZ RWN

o e
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2 XUWKXGHQWKDQGE RRN RXVIQHVIQIRWPP DMR QR QR YUDFFR PP R GMR Z KIFK \WXGHQW
DUH DE®1 VR IDP LODUVH VIKHP VHOYHV'Z LW EHIRUH VIKH\ DULLYH 7KHWHLVDOR IQIR B DMR QR Q
RXUI DFLOHV RQ RXUZ HEMWM 2 XU8 6 FRR GLODVR UDOR VDOV VR VKKH WXGHQW EHIR H VIKH\
DULYH VR VM@WHP DERXWZ KDWKH\ FDQ H SHFWQ VWP VR IDFFR PP R GMR QDQG

| DFLOMHV $ @VH EXLABLQJ VDQG | DFLAVMHV DW( FR4 XHWADUH R ZQHG DQG UHI X@MUD

P DIQVIDIOHG E\ XV

: HKDYHDWDP Z KR XQGHWIDNHV D@MH P DIQWAQDQFH Z R N DW( FR 4XHWW7KH DIHR Q
VIVI LHI XOUWO VR 1] DQ\ VIKLQJ VDWP D\ EUHDN DVZ H@DVGRIQJ GDIO® FGIDQLQJ : HKDYHD
SURFHW I RULHSRUAQJ VIKLQJ VK DWQHHG VR EH 1] HG E\ ViKH WXGHQW 7KH Wil | DOR KDYH

DQ RQ@OH VDIHW P DQDJ HUDSS |RULHSR MQJ DQ\ VKIQJ VIKDWHT XLLHV I 1] LQJ

Pz& &&J ? PU & PUZ 9U
7887 U&HI

© KHQ RQ H WIQGHG | LHG VUSVWXGHQW DQG Wl | P D\ EH WKDUQJ ViKH\DP H
DFFRP P RGDURQ 6V DQG WXGHQW GRQBWKDLH (R R P/ EXWWKDUH | DFLOMHVLQ R GHUVR
HQVXUH VIKH\ DUH GRRNHG DIVIAU

2 Q VIV WX GHQW \KDUH DFFRP RGDVIR (Z VK HDFK R WHU P R V® VZ R EHGLR R PFDELQV

o e
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2 XUWDI| FRADERWDW FERVHO Z MK WXGHQW VR | RWMUD VXSSR WYH GIDULQJ
FRP P XQIW DQG D SRUMYH @IQJ HOYILR @ HOW7KH SR YGH J XIGDQFH DQG
UHVRXUFHVVR KHS WX GHOW XQGHUAMDQG VKHLUUHVSR (UELMAHV LOFOXGLQI VK DUHG VIDVNV
SHHUVXSSRUVDQG HP EWDFLQJ GLYHUIMW
H RIIHUD LREX\WRUHQVIMRQ SWRJ LDP | DFIAVIVAG E\ R YUGHGLFDWAG WDl | %R W/
WADFKLQJ DQG | LHGS WDl | DFVIYH® HQJ DI H Z LW GIDUDHWY [LHT XHOV® SDUAFLSDAQJ LQ
P HDOSUHSDUDVIRQ DQG VKDUQJ  7KHVH LOWALDFVIR (¥ FUHDVI R SR UKQMHV VIR DGGUHW
GDWHY Z HEEHIQJ DQG VDIHW HQVXUQJ DFFHW\VR QHFHWDU FRP P XQIW VHULEHV
KHQ WHT XILHG Z H DOR SWRYIGH WDQVSR VMR Q/R P HGLEDODQG VXSSR UWHUEHY

IL? U& 87?79&87L&

( FR4A XHW\KDVDSSWR[ IP DO ILVHQ W Z KRZ R NIWRP R XU&DP SXV Z KIFK

P HDQVZ HDQ D\ VKDYH Wi | DYDIDE® VR GHDQZ IMK WIKGHQWP DWHLY DUMQJ : HKDYH
VIKUHH 1 LH@ GIDGHY/HP SR\ HG Z KR KDYH GDIO GULHFWFRQVIDFWZ IVK VIKH WXGHQW @ H
DOR KDYHDWI I P HP EHURQ FD@DWD@AP HVDIVIMUKR XY : HDUWH DA D\ VDYDLDE®I VR

FRQVIDFWYID SKRQH

H FRQGXFWZ HHNO® GHEUHIVZ IMK VIKH WX GHQW Z KHWH ViKH\ DUH DE®1 VR WDIVH
FRQFHWQV DMXHY RUDW TXHWIRQVZ WK D | IH@ GIDGHU 7KH WXGHQW DUH VR G VIKDVWIAKH\
DUH DOR DE®I VR WIDMWH FRQFHWQVZ IMK DQ\ WiDll P HP EHUZ KR VKH\ ITHHCFR PIR DE®
Z WK

2 XUV GHQW KDYH DFFHW VR D | X@DQG Z LGH WDQJ H R IVHWEHV DQG NQR Z Z KHUH VIKH\
FDQ DFFHWWKHWH :  HKDYH RXUSDWR DOFDUH BIDG Z KR LV DYDUDE®! IR WAXGHQW VR
DFFHW WKHVH VHUYLFHV ) LH@S GIDGHY/ DUH DYDIDE® R QD GDI® EDMY VR DWIMAMX GHOW
6\WGHQW KDYH D Wl | QXP EHUVKH\ FDQ FRP P XQLFDVA Z MK DWDEAP HVLL VIKH\ QHHG

DWAWIDQFH

P 9 & 2ZP& L P& 9U& 2
288 79 &)

( FR4 XHWSLRYIGHVLQ KRXVHWDIQIQJ R QIR BYDQG UHVSR MELMAHY VXSSR WG E\ D
GHGLEDWAG VWX GHQWDI | DILY FRRUGLODVR U P HU HQF\ SUHSDUHGQHW LV SUR WA HG Z IViK
UHVRXUFHVVIXFK DV.J WDE EDJV [ LWAMDIG NIW YHKLE®NV | RUSR WOWDCHYDFXDVR ¥ DQG D
J HOHWDVRRUIRUSRZ HURXVIRJ HV

HP DIQVIDQ FGRVH GDLO LOVADFVR ¥Z WK \WXGHQW VKDUQJ P HDODQG R WDQL] LQJ
WDQVS RUMR HQVXUH DFFHW\VR Z HHNHQG GHWIODVR ¥ 2 Q FD@WII | DUH D D\ V
DYDUME® DQG WXGHQW WSLED@® WKDUH DFFR PP R MR ¥ |IRWHUQJ DVHOWHR |
FRP P XQW ,Q WDH LOQWDQFHVZ KHUH WXGHQW DUH VR DMG GXH VR LADHW HJ
&29, WDl FRQGXPWP XGIS®! GDIO® FKHFN LQV DQG WXGHQW DUH HQFR XDJ HG VR
VXS SRUARQH DQRVIKHU
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$FFRP P RGDVIRQ DW( FR4 XHW\LYZ HP DIQVDIOHG E\ R YXUP DIQWAQDQFHWIII :  H HQVXWH
VKDWAWXGHOWNQRZ KRZ VRIQIRWP R IDQ\ P DIQWAQDQFH MXHVVR VIKH\ FDQ EH I HG LQ D
WP HO P DQQHU:  H HQFRXWDJ H WXGHQW/ VR FBIDQ DQG NHHS WG\ VIKHLULQGLYLGXDO

DFFRP P RGDMRQ : HKDYHD @XQGU R QUM VR VIKDWKH FDQ FBIDQ VIKHIUF® WHV DQG Z H
DOR FODQ VKHWEHGGLQJ WURXJ KR XWIKH VHP HWHAU

5 X®NVDQG IHVSRQUELMAHY Rl VAWGHQW DUH FGIDU® R XMOHG DVWiKH EHJI LOQLQJ R IHDFK
VHP HWHUDQG UHIQI RUFHG VKURXJ KR XAWIKH VHP HWIU $ @KLY IQIRWP DR Q. DYDIME ® LQ VIKH
WXGHQWKDQGERRN

$ @WH WXGHQWDFFRP P RGDVRQ LV\DIH DQG VHEXH 7KH\ KDYH NH\ VIR WKHLU

DFFRP P RGDVIRQ DQG FDQ GRFN DQG NHHS VHEXUH VIKHLUFDELQV $ @WH WXGHQWFR PP R Q
DUHDV DUH RFNDE®! Z IV D WX GHQWFRGH |RUDFFHW :  H DOR KDYH WD | VKDA@YH R Q\WW DQG
DUH DYDIDE® LQ VIKH FDVH RI HP HUI HQFLHV 7KHUH DUH D QXP EHUR IVHFXUW FDP HUDV
SRVMRQHG DIRXQG RXUFDP SXV

2 XUWRI I DUHWDLOHG RQ KRZ VR P DQDJ H XQ Z DOWAG YIMVR MR QR R DUFDP SXV : HDOR
KDYH J RRG UHOMRQWKISVZ IMK RXUQHLI KER XY/ DQG WKH Z IGHUFRP P XQIW

o e
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( FR4 XHWKDVF®DQ |IMRUSXUSRWH DFFR PP R ®MR Q RUR YUMXGHQW 2 XUFDELQV DUH

P DIQ® VZ R SHWRQ DFFRP P RGDWRQ VR HQFRXWDJ H WXGHQWVR GHYH® SIR R G
LHOMRQWKLSVZ VK HDFK RWHUDQG VR ViKH\ GR QR WHHOR GXIQHW Z KLBIVIKH\ DUHDZ D\ IR P
KRP H : HKDYHDOR DWQJHRI RUKHUFRP P XQDOVSDFHV\R VIKH\ FDQ LOVIAJ LDV Z VK VIKH

Z IGHUJWRXS : HKDYHDFRP P XQDOAXGHOW®R QI H | IMPHWDUHD WXG\ R R P/ FOWR R P
GLOIQJ IRRP  RXVBERRUWHFIHDVIRQ VSDFHV J DUGHQ DQG NWFKHQ

6 \WGHQW DUH H| SHFVIAG VIR SDUAFLSDVIALQ Z HHN® P DKL Z R N VHMMR Y VIKDWDLH DQ KR YU
@RQJ LQ RUSHUVR FROWIE XV VIR ViIKH LXQQLQJ R IR YUFDP SXV 6\WGHOW KHGS LQ ViKH NWVFKHQ
DQG J DUSHQ DVZ H@DV FBIDQLQJ FRP P R QUSDFHV 7KLV KHGVIRWHAUD VHOWH R IR ZQHUKLS
DQG SUGH LQ ViKH | DFLOAHV DQG VSDFHV

( [ SHUHQFHG FQP EHW/DUH DE®I VR XVIDA HR YUFQP ELQJ Z D®: HDAR KDYHKDP P R RVDQG
D VDFNQQH | RUMAKGHOW VR XVH ' XUQJ VIKH ILWAMZ HHN R IVKH SWR JDP P H WXGHQW GR DQ
LOGXFVRQ LQ ViKH J DUGHQ DQG DUH HQFRXUDQJ HG VR XVH WHIUIHH WP H GR QJ DPMVIHV VXFK
DVZ HHGLQJ KDWYHWIRJ DQG GRRNLQJ DIVMUVKH FRP SR W6VXGHQW DUH HQFR XDJ HG VR

H SGUH RXUGRFDCODUHD . DIDXD DVZ H@DVVIKH EHDFK |RUUHFUHDVR Q

HKDYH VHFXUW FDP HWDVRSHWDMOQJ DR XQG R XUGUYHZ D\ VDQG NWFKHQ DUHDV IR WHFXUW
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+ DYLQJ GHOYHUHG RXU( FR®RJ\ 1Q$FVR B8R JDP P HIRUR YUVEZ R GHFDGHVQR Z VR VHQIR U
WGHOWIRP 8 QLYHUAHV LQ ViKH 8 QLG 6VIMAVZ H KDYH D J RR GXQGHUAMDQGLQJ R IMIKHVH
WXGHQW LHT XLLHP HQW DQG QHHGV : HKDYHD' WHFVR R I$ GP MR WZ VMK DQR ILFH DW
81+ DQG SXWI UHDWHI | RUMQVR HQVXUQJ VIKDWHYHY WXGHQWZ KR HQLR @KDVJIR R G
SUHSDUMRQ |RUVKH SWRJ WP P HDQG Z L@EH FDSDE®I R IFRSLQJ Z MK WXG\ DELR [

2 XUSWRIWDP P H LV GHWI QHG VR VIKDVWKH WX GHQW KDYH SGIOW R IR SR UWKQMHV\R IR B
FRQQHFVIRQV Z IMiK HDFK RVIKHUDQG GHYH®R S&R @ @WIRQJ [UHQGWKLISVVIKLR X K KH IR VIAUQJ
Rl KHDOK\ DQG FDUQJ IHDMRQWKLSV Z MK HDFK R WHU VIKH HQYLLR @@ HQWDQG VKHLUGR PO
FRP P XQW

2 XUWDI | FRP S®MA DQ LOWALDOADIQIQ] P R &X®I R Q+ DXRW DQG WKH 0 AR UFR HSWR |
KHDOK DQG KRZ Z H FDQ LOVIAJ DV VKLY LOVR KR Z Z H FDUH | RUMAKGHQW 6VDI I DUH

HOFRXUDJ HG VIR FROQVGHUVIKH WXGHQW P HQVBCDQG HP R YR @OSK\ VIFDOVSLUWDODQG VR FDO
Z HDEH
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6\WGHQW Z KR DUH LOWAUHWIAG LQ DWHIQGLQJ VIKH SWR JDP P H DUH DE®1 VR VSHDN VR R YU
( FR4 XHW LWHFVRURI $ GP DMMRQVEDWHG IQVWKH 86 7KH. DUH DE®IVR KDYH IDFH \R DFH
P HHVQJ VZ MK KHUDQG KDYHDQ\ TXHWIR ¥ DQVZ HUHG 7KH DUH DOR DE®i VR DFFHW
IQIRWPP DARQ RQ VKH SWRIWDP P HVKWR X K R XUZ HEVWM
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$ @AXGHQOWLQ RXUSLRI LDP VDUH HQWR ®IG DWKH 8 QLYHUMW R 11 HZ +DP SWKILH 81+ Z WK
RXUFRXUHV @MAG XQGHUWKH &R HR I/ UH 6 FLHQFHVDQG $ JUFXOXWH &2 /6$ GHI UHH
RITHUQIV $ VVXFK VIKH GLLHFWFRQWDFVWDOHDMR QKIS H MVEHVE HHQ 8 1 + DQG ViKH
IXGHOW( FR4 XHVARSHUDVIAV XQGHUD O HP R DQGXP R I$JWHHP HOWO0 2$ R BHUFH
3RYIGHU$ JIHHP HQW63$ Z IV &2/ 6$ VR GHOYHUR YUSWR JDP V DQ DUDQIHP HQW
DSSWRYHGE\ 1=4$

6\WGHQW UHFHLYH DQ RI I LFLDORIIHUR IS@FH DQG 8 1 + DUDQJ HVIQVXIDQFH FR DI H IR DA
IXGHOW WDYHIQJ DELWRDG $ GGIMR @@ Z H UHT XLLH WXGHQW VIR KDYH WIS LOVUXSVR QDQG
FDQFHAMRQ LOVXWDQFH $ @AXGHOW I X DLAOMHIUHQW UHT XUWHP HQWZ MK ,P P LJUDMR Q

1 HZ =HD@QG Z KLFK LV QRVILHG LQ ViKH LDUH FDVH R 1D WXGHOWQR WWR PSBMQJ VIKH SWR JDP

' HVDLOY UH) DUGLQJ HOLR@® HOWGDWAV J LRXQGVIRUVALP LODVIR QLR BV DQG LHVSR MELDAHV
KOV Z WKGLDZ DOUHIXQG FRQGIVIR (¥ DQG GIVFLS@ODY SR FHGXUHVDUH R XAIQHG LQ VIKH
IXGHOWKDQGERRN SWRYIGHG DWKHWP HR IMKH R IHUR IS@FH : IMKGUWDZ DODQG UHIXQGVDWH
P DQDJ HG LQ D QP HOWZ LW ViKH I HH SR WAVIR QFRQGIMR (WDSSIR MG E\ 1 =4 $ DQG
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