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IMQFLKBCG-QBA @RRIFWFKD QEB RPBIFGEBCLEY PELLQFKD PQVIB

d /I;lH KJJ EDI KD9J?EDI
d *?NB 4EEC

d -J7JKI ?IFB70

d /# &E9A

d &7D=K7=;

/lH KJJ EDI KD9J?EDI

#B>QB @RFEW>?IB CRK@ QFLKKIRUDE BITRFIQERQPLBK>?IB >KA AFP>?IR I NRF@HIV

—HH&H . 3
|@@BPP @RIFQ/>?IB 5PBO "RRPSF> QEB 3BQQFKDP JBKR LK >KV 3IR@EDRBK JLKAD ¥
K>SFD>QFKDB,{J?D=l #DJ:H79; /l:H KJJ EDI KD9J?EDI

Pt < )(#, #)( *H E:K9J?ED CEDRHI EDBO

5PFKD '0) MFK @LKfBRELK TEQE > 3J>1I($ MR@QFLK JLKFGK>?IBR.R Q BJLQBIV QOFDDBO LOKFQ
JBKRP >KA CRK@QFLKP FK@IRABKEKDQQDIFDEQPEPQIEIRP FKAF@>QFLK 4EFBPREERBPPQO
LMBSQFLKP >KA BKE>K@BP TLOHGLT Bh@FBK@SD?JEH WHCMAH EH B7J;H 2| HO9ECC;D:::

E KI; *# *?D 9EDW=KRJ?ED

# & —#(( . +K7DJKC 7D:/BJH 7 CED?JEHI EDBO

3LJB 3J>11($ MO LAR@QFLK JLIKBRE>QR@>M>@BEQRBE AF>IP PFIMIFCVFKD ®AKIQEFD>QFLK
TFQEFKDB/3 4EBPB Q>@QFIB HKL?P FIIRJFK>QR@WLRABKQFCVFKDLOBBFRMNIRK @QFLKP 7FQE
ILKD MRPE PELOIRPE@O>KA @>M>@FQRBE @>M>?FIFQRER>Y NRF@HIV >AGRPRPRDQFKDP
>KA CRK@QFLKBOERD JBA®RPIFW>QFLK LMQFLKP Q3K B

& 3). ) #H)(- . EK9> -9H.D CED?.EHI EDBO

9LR @>K >AGRPQ ELTIGEBEYRE® >B AFPMIBA SF> QEBK9> KJEDI JBKR 4EBG >B)()
QDDIBPLBK>?IB QEB ?RKR) >IILTFKD QEBJ 7B >IT>VP MEPBKQ >KA PELTFKD CRK@QFLK K>JBP SPE
"RQLKP ESB > ?RQK >KA ?RQ® IM.RQ LMQFLK
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QEB ?ROQLR >B @LKIDROFKBEPMSQEB CRK@QFLKP JBKR
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4EB IBCQ @LIRJK LC QEB @:RMKRO>DB >IILTP RPBOBIB@Q TEF@E 5PBOK"RGIRPIFVB
->EHI9KJI . EEBI>KA LQEBEDW=KRI?EDI@>K ?B >PPFDKBA RPBO ?R&QRK@QFLK LO '0) MFK ?
PBIB@QFKD QEMBARRFQFLK LEKV @>QBDL@K>?IFKD BIOTFQE > 5PBO "RQGRK@QFLK BPQE>Q
QLI > 'IL?> LO 3E>BA QLI 4EFP JB>KP QE>Q QEEFQ >@BES BB M>DB LC QEB JIUKFQ

LQ>?IB @LKfDRQFLKP CLO 5PBQKR@RK@QFLKP FK@IRAB ">@HIBIEQ-@HIFDEQ ERPKMRQ
3BIB@Q >KA + 48 3TFQ@BHKD ABBEKQ FKMRQP LK 5PBOKARERK@QFLKP >IILTP QEBIRRBE@HIV
PTFQ@E P@BP TFQELRFKELE>SFD>QBQEB -LKA® 3BQQFKDP JBKR

#& I (- (

d +K7DJKC 7D:-C7H J CED?JEHI EDB@QJ QEBKJJED KD9J?ED 11?=DC;D.PR?JBKR PBIB@Q
# . LO MBPP >KA ELIA QEB AERIAB @LKIDROFKBEPMQEB AF>| >PPFDKJBKQ JBKR GEBK MO
QEB AF>| >D>ERBB@Q QEB BBRERK @QBRK@QFLKP @>K ?B >PPEDBBA S| ?V ABC>RIQ LO
>-?D=B; *7=; TEF@E TFIl >PPFDK QEB CRKE@RMNREOIRITFQEFK > M>DB LKIV
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4EB >PPFDKBA.{PMB@F®K@QFLK F@LK TFIBBR@XBRFDK>QB FQP PBIB@QQFLK CLO QEB PMB@F
4EB $F>1 ,%$P CLIILT QEB CRK@QFIKaEBIB CLRKA FK QEB JBEBI®I SFPR>11V FABKQFCV >PPFDKB;!
QLIP BK; FKAF@>@BP* !'- >KAIH;;D FKAF@>QB®R * ' LMB&RFLK

*?NB 4EEC -;JJ?D=l

?HIJ &L;B
AEFP LMQFLK ABQBOJFKBP GEZBMBABGEBI CLO QEB fE@PSLELC MEIWVL]
-9ED: &; LB

4EFP LMQFLK ABQBOJFKBP (EBMBRB@EBI CLO QEB PB@R@EAEBLC MEHWL] ? V MBPPFKD RM QTF@E
LK QEB URQF@H PTFMFKBR@ERBBK TEBK SFBTFKD > PELQ
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IKIV >S>FI>?IB LK 3J>11($ 00 AR@QFLK -LKE6O >KA 51€JOFDEQ -LKFP

AEBPB PBQQFKDP ABQBOJFKB TEF @ BR®PMER TEBK QEB 3@LMBPLREPD>@SIBBA LK QEB
CIKQ C>@B LC 3J>IRSIAR@QFLK JLKBP

1 7L,<EHC

$FPMMP QEB¥SBCLOJ LK P@EX TEBK QEB 3@LMBR.RARPQ @SFBA

"?1JE=HC

$FPMMP QEB (HEI®J LK P@BBK TEBK QEB 3@ LMBR-RFRPQ @LIPRA

0;9JEHI9EF,

$FPMMP QEBBRAQ@P@LMB LK BRECTEBK QEB 3@LMBR.RARRQ @SIFBA

4EBPB PBQQFKDP >AGRPQ QEB CRK@ (BHIL KEIFIBFIEEOBK>?IBRN Q W.LJ FK LK \LRO FJ>DB
>Q >KV QFJB TEBK SFBTHRO RFELQ HB RM LK GPQF@H LO PTFMB RRQK EBBBP
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4EB 3Q>QRP $FRNAP > AFBBQFKCLOJ>QFLK ?>0 | QERIQY.C QEB FJ>DB CLO ARFMD
PFDK>| CLOJ>QJBO>QB QFJB >KA ?>Q@RIFC >MMIF@>?IB

)<<

4ROKP QEB 3Q>QRP $HRMI>

. EF

%K>?IBP QEB 3Q>QRP $FRMAMI>@BP FQ >QMDEB QEB FJ>DB

EJJEC

%K>?IBP QEB 3Q>QRP $FRMAMI>@BP FQ >Q QER 2LQEB FJ>DB

->EM HC:I -9

$FPMMP QEB-UBP MBO PB@LKA KBMRQ @>JB® BPLIRQFLK LK QEB PQ>QRP ?>0

->EM ?:B:l1-:9

$SFPMMP QEB fBIAP MBO PB@LKA KBRQ @>JB® BPLIRQFLK LK QEB PQ>QRP ?>0

I# &E9A -;JJ?D=lI

5) ,L@H FP B ELIAa PTFQ@E TEF@E AFP>?IBP RPBO FKMRQHEEFIEPRRBER| FK P@BK>OFLP
TEB® QEBJFP > OFPH LC QEBLIEKEQKQP DBQQFKD ?RIMBA
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5) L@H T>P >AABA QR@EPBBK JLKAMP FK fOJTBO /K@B BK>?IBA FK QEB 3BQQFKDP
JBKR MBPPFKD > fKDBO LK QEEBR@QO [ PB@LKAP TFIl IL@H EEKPEIPPFKD QEBFRRO
>D>FK CLO [ PB@LKAP TFIl RKIL@H BB P@O

"EB: $EOIJ?9ABI&E9A /# *HII 7D: "EB: I19H ;;D JE &E9A

%K>?IBP LO AFP>?IBP QEB 5) IL@H >Q >KV QEBEPSHAIIG LK QEBRF @HLIRGEPEBE CLO
PB@LKAP

7EBK \LR QR@E QEB BEXQ.0 ELIA QEBRRF@H ALTIR VFIl PBB > MIBPP ?>0 >MMB>0 >QREEQ
QEB PBBX >KA QEBK FQ TFIILRGBA 4EBG TFIl 7B KL LQEBO FKAF@>QFLK QBB& BER B®O
AL RKIL@H >D>FK ELIA CLO PB@LKAP >KAGER @B TFIl >MMB>O0

& /D=K7=; -;J3?D=I

#ELLPB VRO @CEA I>KDR>DB FK TER@EBSQB QEB RPBOEK@BO

D=B?I>

3BQP QEB RPBOGK@BO>KDR>DB&DIFPE
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3BOP QEB RPBOGK@BO-KDR>DBEFKBPB 3FJMIFBA

3BQP QEB RPBOGKQB@>M>KBPB
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$BfKB TEF@E PFDK:RVFPELSFBT >KA TEBAQ LRQMRQ 3BQ RM @LMBQWBR @LKFQO VRO
CLLQ>DB FK FQP FKQBKABA @LILO PM>@B CLO BU>JMEBFBAFFKIRO WA Q>DB QEBAD M
>MMB>0 FK @FKRISB@QFLK

I@QR>I )JKMRQ /RQMRQ PBQQFKDP ABMBKABRQLABILKFQ

#DFKJ EDW=RIED -;JJ?D=lI

5PB QEFP PB@QMHE®Q QEB JLAFQIOFIJYSFABL LROMRQ -  LO''#
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#LILO OFMB PBQQFKDMBBYPRDFK@LJIFKD SFABL PARKFFVBA >@ @RBIV FK QEB BBPFO
CLOJ>Q %>@E)KMRQ U '3$) U ($-) FP >PPFDHBAND>QF@RI>0 #LILO OFBHB)BMRM Q
AFBBKQ #LILO OFMB PBQQFKDP >Q > QFJB

H;7J?D=7 ;M EBEH *?F;
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#(*/.. 3* TFII?B TE>Q PFDK>IP QEB LKFQ @BM{EB ABC>RIQ FP

() . IEC; E<EKHCED?EHIM?BB 799;FJ ", J>; CEDEH JOF; M?BB :;J;HC?D; M>7J EFJ?EDI 7H
7L7?B78B,;

1. FP QEB @LILAIBM@EBPB >B\LRO 2 '" M>0JBQBOP TEBQEB MLFKQP LC QEB Q@>KDIB >0
MI>@BA LK QEB @LLEB MEB ABC>RIQ,FP

() . -EC;CED?J EHIM?BB799;FJ", .>; CED?EH JOF; M?BB :;J;HC?D; M>7J EFJ?EDIL7TRB78B;

() .1>D?D7& ) ?DFKJJOF; !'/.M?BB8;H ;FB79:80 ',

1'% . (. @>K ?B >AGRPQERQEBO JB QEB TEFQB MLFKQ FKPFAB QEB @LILO ">JRQ

" @FSB >(B@QP EFDEIFDEQP >KA PE>ALTP 4EFP PELRIA ?B R@EBAED LRQMRQ FB FC
QEB @>J8GP LRQMRQQFKD > D>JJSEREB @LILO MFMB PELRIA ?B JMQ@EBA Q

(! E>P QBB LMQFLKP

d /. ) 4EBPVPQBJTFII JB+t @>I@RI>QFLK ?>PBA LK FKDBPQ
d &!'& ">PBALK"Q>A@>PQ PQ>KRR0.0 QEB ,BDKIB LC QEB @LILO PMB@QORJ
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3 .. ( ,? PQEBPQ>KANMR RPB TEBK @BEFKD#& A>Q>K2" )C RKPRB RPB/. ) Q@
J>Q@E SFABL JBQ>A>Q>

I
IS

() . #J1?CFEH7DJH ADEM M>7J JOF; E< I?=DER THI;D:?D= ?< &EK 7HKDIKH ?JI 8;1JJ E B;1,
LJIJE KE

[I?7=D?D= "7 EBEH *?F; -;JJ?D=EJ7D #DFKJ

> SFD>QBW# .),- . .#(- )& ), *H*
3BIB@Q QEB FKMRQ
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() . )CVWRALKQ PBB >#LILO OFMB QEBOMLKAR ®LRO FKMRB>@®> KBT #LILO OFMB
PBQQFKBBOIQQEB FKPQOR@QELKP

FFBO?D=7 EBEH *?F; EBL?ED

4EB RPBO @>K ARPM(:8$2 LO ($2 @LKBOPFLK LK QEB 3J>1($ JLKEDRPFKD QEB #LILO OFMBW$FPMI>
PBQQFKD CLO ILD ?>PRABRS$BMBKAFKD LK QEB JLRFQVMB QEB RPB@ELLPR @LKBQ QER,
SFABLLG@$2 LO ($2

> SFD>QBY# .),- . #(- )& ), *H*
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3@QII RM >KA Q>M QEB FKNREEHE R T>KQLQ>MMIV QEB @ABIEFLK QEBK PBIB@Q QEB #LILO MFME
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0>FOsC7BB" .2'ED?J EH EHMBOGABH 48 £KPJFQQBD>-C7BB" ,2'ED?J EH.OABOABH 28
2B@BBSCLIILTFKD QEB PQBMP ?BILT

D78B?D=7?H?D= CE:; ED J>; -C/BB" 'ED?&H |

OLTBO LKMRO 3J3>11($ >KADL?=7J; B;<Q >@@BPP QEED=I ;DK

3@0I ALTK @IF@H EK/. LMQFLKP RKABOKERQ¥E*/. BKPR® QEB FKMRQ FB PBQ Q
1#, & --
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#IF@H QEBRRMF@H >KA PBIB@Q ,2 Q@ BKQBO M>FOFKD JLAB TEF@E TFII T>HR)EROPFDKOI
co > @LIM>QE?IB = LO 2B@BBS 28 $L QEFP LK ?LQE QEB 48 >KA 28:8BM>FOFKD
QTL 3J>11($ JLKFQLOP

)C > ORPIFQQBO FB>ADMBO>KA VR TFPELRKM>FOIfB®] TEBB FQ RP* #, .22
>KA QEBK @IF@H QEB LMOFLK Q

*(?H?DEJ .;H/:;A ; L?9;

&FOPQ BHPRRO BOABH ABF@B FP @LKKB@QEA/L > SFABL PLR®B ABPQFK>QFLKYSF*0
-#
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5PFKD ¥7F;HB?A.0O PFJFI>CB@FPFLK FKPQORJBRP QEB;.J) ?RQM LK QEBPJIFQQBO RKQFI QEB
8BK: 9BEK: & ?BDFKR.@B?DA GK?9ABO

7 B B@LJIBKA RPFKD "LIQ->K>DBO PLEITKO @LIMRQBO CLO QEB MbEBRDBIRIFIl KBBA >
-F@D53" @>?IB >KA PFIMIV EFQ QEB M&RO ?RQQ

3BIB@Q®Q#, LK QEB JLKEQ TFIl ?BDFK M>FOFKD TEF@E Q\BRF@RAB(MLHAP but can take up to 3
minutes in the presence of heary 5Ghz inteference
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7F@IBPP FKABBK@B FP > @LJILK @RIMOFQ CLO M>FOFKD BRPRER QCUGIHR®?|IFKHFKD
TFQELRQEEKD MBBROLO QEB  "LIQ FKAF@>QBP QE>Q M>FOFKD EsKEIERAR SO

>@> TFQE IBPP BIBPP St PMB@Ff@>I1V FESBEBMB@QORJI7FBO <EC M?WEKJ:HI
>KQBKK> J>PQP B@a@ce paied QEB PFDK>I TFII 7B C>O IBPP PRP @ BRRERB@>RPBA ?
FKQEBBK@B

7 B >IPL >ASFPB MI>@FKD SIEBBBRRBA JJ;H < ;J7F7HICQO]LKB LQEBO

3LIBQFJBP BJL SFKD QEB >KQBKK>PERBQIIFKD QEB M>FQKEBRRCOKA >AAFKD > PFKDIB
>CQBO QEB M>FDERPRE>P PQBO @>K EBIM QEB RKFQP IRDIE FXBBK @B

#LKDOQRI>QFLKER B M>BA RM >KB@BFSFKD BIBRP PFDK>|

ILR @>K @QLKIOYKSFD>QFKIVREYF@H LO PTFMB ALTK >KA FK QEB RMMBO.B TR I@BBKHBV
PFDK>1 QVMBFKD PBKQ B@BBA TFQE >EBEK THEIBPP F@QLK

. H7:;A 1?7H;B; I *H E:K9JI 9ECF/7J?8B; M?J> -C7BB" 17Bill
'ED?JEHI

4EB 3J>11($ SFABHF@H 3+ 28 >KA "LIQ >B@LJIJM>QF?IB TFQE
4BOABH "LIQ . 4 84
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4BOABH "LIQ 84

4BOABH %%

4EB 3J>II($ 28 48 PBOFBP >0B @LJM>QF?IB TFQE
4BOABH "LIQ ., 4 84

4BOABH %%

&) HO#- ), 1H, & - * # #(!

9LR @>K LKIV M>FO LKR 284Q@ >Q > QFJBLR @>K BB 28 RKFQP MBR® > PFKDIB 48
7 B B@LJIBKA QROKFKD LCC >Il L(EBRPTHFD28 RKFQP >KA TLOH LKB >Q > QFJBILEBIBIPQIBBA
RM QEB M>FORKDRRO

5PB "LIQ J>K>DBO LK > @LJMRQBO FCRBABH MAR@ QPR FBOIPFO >KA 7B BREBOQEFKD FP
RMIQA>QB EQQBABH @LJ M>DBP ALTKIL>AP ?LIQ

"B PRM® ?LQE 28 >KA 48 RKFQP RMILQA>QB LK QEB I>QBPQ f@ITIR @>K RMA>QB @ERBH RKFQ
SF>"LIQ J>K>DBO

4EB BDFLK PBQQFKDP JRPQ J>Q@E ?BQTSB®BP A3! ROMB *>M>K )KALLED@

4L MBSBKQ FK@HEX@B TEBK M>FOFKBPISQQBO >B&BBS

4 ROK LCC >l LQEBEJFQQERABES PBQP >KA LKIV QROK LKKBEBQWBO >KA PFEQIBED MR >6
QEFKILM>FO

4ROK LCC >B@BBOP QE>B >M>AV M-EOQ QEB P>JB SKPJFQQBAOV E>SB QEBXMPIFQQBO >KA QEE
LKB B@BBS MR 8 QIFKILM>FO QROKBA LK

(> B QEBXPJIFQQBO >B@BBS >Q IB>P@BQ LO JBQBO >M>@L KLQ MI>@B QEBJ OFDE@GBKEE) Q
LQEBO

2BJL B QEB IKQBKK>P ?BMSFOFKR@B VR PQXDQEB M>FORKDERO >AA > PFKDIB >KQBRKSE)
QEB 28 >KA 48

/4% 3LIBQFJBP FC GEBO> ILQ LC FEEB®B FK QEB->E0 M QB> BT QOFBRPIBQ QEB RKEQP Q
IL@H @LKQFKREDQEB M>FOFKD BRP
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"“7:F>ED; 0 EBKC;

IAGRPQP QEB LRQMRQ LC QEBL JIFJIBaQ0D

-F:7A :H OEBKC:;

IKIV >S>FI>?IB LK 33>11($ 0LAR@QFLK -LKBER®
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5PB QEFP PB@QRLREDB gFM QEB FJ>DB >KA LO IBR?)B LMBQFLKIOG CRKKV >KDIB

KE B?F #C/7=;

$BMBKAFKD LK ELIRO JLKEQ FP LOFBKQB&SMQORMPFAB ALTK PBIB@Q-QEBPQF@>IIV gFM QEB
AFPMBA FJ>DB PFJFIXC-@®J>OQMELKB

,EJ7J; #C7=;

AEFP TFILQ>QB QEB ARBMIEJ>DB Y ?VM>PPFKD >KVLIRQF@ CRK@QFLK>IFQV
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“?HHEH #C7=;

-FODOP QEB FJ>DB ELKG¥WI\RPBCRI TEBK MLFKQBAOP QEB Q>IBKQ P@BKB GLEKDRBARSFKD

'7J9>"'DKJ EO0?;E

8LO PFQR>QFLKP TFQE >K RMPFAB AbTKL®3UBBLK > PQ>?FEWCLO BU>IJMIB RPB QEFP LMQFLK |
QQ>QB QEB FJ>DB >KA KLQ QEB JBKR

4EB CLIILTFKD LMQFLKP ?B@®=IB>2IB TEBK ! 4#(-%.54 /6)$%/c FP AFP>?IBA

KE B?F ;DK

4EFP LMQFIB8MP QEB JBKR OFDEQ PRAB-RIERP FC QEB FJ>DB FQPBIC @®PE88 Q
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EJ7J; #C7=;

)C VR TFPELBUMIF@FQIV gFM QEB JBKR FKABMBKABKQIV LC QEB FJ>DB PBIB@Q QEAP LMQFLK |
QOQ>QFLK

‘?HHEH ;DK

&LO QEB LKB MBOPLK TEL KBRESFBD>KA LMBUB QEB JLKBIERDE > JFQO ?RGBBMFKD QEB FJ>DB
FQPBIC RK gFMMBA>@RKIFLKP QEFP LMQFLKRFP CLO V

-&, - &

‘MF@<
4EFP FP ?>PF@>IIV > AFDAQ@1LIADO LIABO @>3HPAE>Q LRQMRQ >>UBCGQ ILTBOBPLIRQFLKP
‘MF@<

#(. &

‘MF@<

/RO JLKFQOP @O > MDBPPRSFJ>DB 7FQE )KQBOI>@BA FJ>DBP TB PBIB@SBBEQHESEBIAP Q
SFBT4EB "I" >KA 7%! 6% PBIB@QFLKP @ELLPB ?BQTBBEE)EBERJP BBBOOFKIQELT QEB
CLLQ>DB FP ?BEXD7EBK RPFKD >K )JKQBOI>@BA F PFBREQ@EFKD ?BQTBBK ?L? SOA@R >B
E>SFKD FPPRBP

7 B >IPL B@LJIBKA QE>QR @E>KDB QEB @>BR®QMRQ PBQQFKDMDPFDK>I FC MLPPF?IBLR
@>KEI® LOFK MRO ABRROCLOJ>Q >KA QEFP TFII MRBIABPBRIRIQP CLO JILKFRKD QEB FJ>DB
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‘MF@<

D7CEHF>79 -;,JJ?D=l

IK>JLOMEF@ AB PNRBBWSBA GO QEB 3BQQFKIDP4LLI ?BDFKKFKD FK fOB-SBOPFLK

4EFP QLLI E>P JL@ gBUF?FIFQV QE>K QEB LIABO PBRQAIEKDPEBQEFP PBQQFKD @EB@}
RKABCEEBI -97B; )C VRA IFB Q Q>B >ASKQ>DB LC QEBPB BBDBP TB B@LJIBKA
RMA>QFKIR® fOJT>8

)C RPFKD >K>JLOMEF@ IBKPBP TEF @EFRRBB@GROEWQ>IIN\QEB CLIILTFKD LMQFLK&BTFI
PNRBERY VRO FJ>DB BQ@EFKD FQ LRIKELDIMW

2 E<<

4EFP LMQFLKQIBOP KL FJ>DB AB PNRBBULO RPB TFQE KLK >K>JLOMEF@ IBKPBP

2

5PB Q AB PNRBBWK>JLOMEF@ CLLQ>DB RPFKD IBKPBP LO >A>MQBOP TFQBC>@EBNRBBW
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https://guide.smallhd.com/a/1146199-anamorphic
https://guide.smallhd.com/a/820096-pagesos-3-software-update
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5PB Q AB PNRBBM#K>JLOMEF@ CLLQ>DB RPFKD IBKPBP LO >A>MQBOP TFQEC>@®NRBBW

2

5PB Q AB PNRBBMK>JLOMEF@ CLLQ>DB RPFKD IBKPBP LO >A>MQBOP TFQEBC>@BNRBBW

2

5PB Q AB PNRBBWK>JLOMEF@ CLLQ>DB RPFKD IBKPBP LO >A>MQBOP THRE=@&)PNRBBW
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-&, -97B; -;JJ?D=l

8LO LIABO #>KLK $,32P QE>B (FERQMRQ +MMBA FJ>DEBO ($-) RPB QEBPB LMQFLRRIQ
@0/ CLO > CREB®SFBT

(ED; DE 197B?D=

$FP>?IBP $3,2 3@>IB

/DED 'THA ##

3@>IBP QEB ($-)EBA CO> #>KLK $-+)) Q L fll QEB P@BK MMBOIV

/DED
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3@>IBP QEB ($-)EBA CO> #>KLK $ QL fll QEB P@BK MMBOIV
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/FJKH

3BQQFKBP-QBA @>MQROFKD >KA SFBTFKD FJ>DBP LKL@EB JLKFQ

#C7=; 7FIKH -;JJ?D=I

4EBPB LMQFLKP TFIl EBIM ABQBOJFKB TE>Q E>MMBKRPEREB/?RFIQ FK )J>DB B-URIR@QFLK
4EFP FP@LI CLO PLJB JLKEQP

7FIJKH &/. | &EEA WB;|

7EBK @>MQROFKD >K FJ>DB QEFP LMQFLK TFIl >MMIV >KV RPBGAPLQ f(HEB BSBA FJ>DB BOQ
CLCBSFBTFKD @LILEABA PQFIIP LC > PELMQ A>

?2C;I37CF ?D ?B;D7C;

4L DBQ > B@FPB JB>AR(T TEBK > PBBK @>MBRO QBK CLO B>PFBO fIRPKD PRREFKD BK>?IB QEFF
LMQFLK
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https://guide.smallhd.com/a/814244-image-capture
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/FJKH ED ,;9EH: -J7HJ

AEFP TFII SRRQF@>1IV @>BIGROI>DB >P PLLK >P QEB JLKFEBQB@QP QEB@PEOIAFKD RPBCRI
CLO > NRF@B{IFBT LC > PELLQ/A>

s1J 7TFIKH ; (KC8;H

2BPBQP QEB K>JFKD LC @ANQRIBP P@XD TFQE  RPBCRI TEBK ?BDFKKFKD > PELLQ CLO B>P\
DORMFKD LC @>BAJABP

/FIKH &E97J?ED

#ELLPB TEBBQ P> \LRO FJ>DB @>MBREB Q >K 3$ @>0OCLO NRF@HMMEKD fIBP LK
@LIMRQBO L&ER® QEB JLKE@® FKQBOK>| JBJLO

9LR @>K PBQ QEB CLIABO BQBR@QRBLIMRQBO TEF@E TFII ?B >@ @BPPF?IB TEBK RPAKD QEB 3
3$ @>@ KBBAPLPB LO ™
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13 TFIKH ; &E97J7ED

3BQP QEB )J>DB #>NEJR@>QFLK ?>@BEB JLKE@® FKQBOK>| JBILO

#C7=; '7/BB;HD -;JJ?D=l

6FBT >KA >@@BPP fIBBRIRQE )J>DB #>MBRO

)F;D ';:?717BB;H O

IMBKP QEB FJ>DBLT®BO TEBOLR @>K SFBT >KA J>K>DB fIBPBESF> )J>DB #>MBRO
4EFP J>V PILT ALTK QEB 5) QEB B.8>Q> QBEIFP LK QEB @B B@LJIBKA HBBMFKD QEB A>Q> @IB>K
Q@ EBM TFQE I>D FK QEB 5)

510© 5PBO 'RFAB * 7=,



3J>11($ 5PBO ->KR>|
99:IIEH?;I

->K>DB >KA @LKIQG@ @BPPLOFBP @LKKBQ@EEBBAREQ

,,CEJ;

5PB QEFP PB@QMLKFQ RMJEEB?IRB QEEILQBRY VRO JLKEQ CLO ?RIMBBABKR >@@BPP

4EB BJLOB FP > BSD LMQFLK CLO PQB>AF@>]) DRESIF@ICEX PBKPFRBE®FMLA TLOH
?B@>RPB FQ >IILIR ¥ >@@BPP QEBBHRQ&F®RO TFQELRQ MEVPF@>IIV @LJFKD FK @LKQ>@C

5,;CEJ; -BEJI6
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http://store.smallhd.com/store/500-accessories/wireless-remote

3J>11($ 5PBO ->KR>|

0>FOFKD ERQB
4L @LKKB@Q GHEBIB DLIQQEB JBKRP RKABOLQB >KA ?B PREQP BK>?IBAIA QEB ?IRB GPQF@H

ALTK CLO >?LRQ PB@LKAR PELRIA PBB QEB 2BJLQB IFKH RKABO QEB PQ>QRP @LIRJK 3BIB@Q F
JLKFQO >KA FQ TFII b?FiK&RB QEFP FP QFBAB!@QHF Il TLOH >P > KLOJAPGE@H TLRIATFII ?IFKH
?IRB IFDEQ PILTIV TEBKBA>FQ TFII ?IFKH C>PQ ?IRB TEBK BAY M>FO

)C > ?2IRBQQERILQB FP CLRKA TFQKEBQI>HB PREQ @JL B QEB ?>QQBEB0 LK QEB
@JILOB FQ TFIl AFRMP &RKA PBIB@Q QEWPRQ.ROREILQB TEF@E TFIl @E>KDBOERQ
Q !@QmBS !CQBO QELR RELRIA ?B >II PBQ

) &™) H(

2BJLQBP TFIIEY>FK M>B@ Q> PMB@F@ JLUKBEOKA TFII KBEAZB 5KM>BA FA R T>KQLRPB FQ TFQE
> AFBBKQ JLKEQ

" 4 OBJLQBP RMA>QB TFQE fOBTEEBK QEBOPQ MRDFP@LJIBKABA FCR ESB KLQ RPBA QEB
@JILQB B@BKQWY>IILT  JFKRQBP CLO QBBLOQB DRMA>QB RMLK fOPQ M>FOFKD

)C QEMBILQB FP ?IFKHMX®BA ?IRB NRF@HR/TFI KBBA BMI>@B QEB ?>QQBOEER U #2

T>Q@E PQVIB ?>QQBOFBP

LOB"4 2BJLQB 4FMEB®
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https://support.smallhd.com/hc/en-us/articles/360037718534-SHD-Support-Wireless-Remote-BT-1-SmallHD-Technical-How-do-I-use-my-remote-on-my-monitor
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/I;H

3BQQFKBP-QBA QLKFQO MBOPLK>IFW>QFLK

% ,)*
9LRO JLKREQ E>P > ABC>RIQ 2aWH4EFP FP TE>Q TFII PELT TEBKBGHEBKL PFDK>! ILR® JLKREQ

9LR @>K BB QEFP QROKBA LK LO LCC TEF@QEVIFBAFPMIE SBO > ?I>@H ?2H@RKA LOMNR @>K
IL>A\LRO LTK @RBQ>@H\QM

4L IL>A > @REIXIB PBIB@Q QEB @REBEB@H?L@H >KA QEBKI@BPQ 4EFP TFII >IILTLR Q IL>A
> flB CLOJ VRO 3$ @AO

7 B B@LJIBKA J>HFKD QEB @RPBRQEB P>JB BPLIRQFLK >P QEB M>KBI CLEPFBER O

*EM;H

4EFP PB@QFLK FP CLOKBDKRFBO ABfK>?1B MLTBO LMQFLKP

KE ,;9E L:H

I RQI>QF@>IIV QROKP QEROLKF@H LK >CQBO > MLTBO ILPP
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7J; .?C;

5PB QEFP JBKR¥AGRPQ QEBERRGSOB QF BEFP TEBBM MR LO>KMA TEBK Q>HFKDEB®O
@>M@®OV RPFKD > A>QB FK QEB fIB K>JB

7J;

3BQP QEB JLKQEWAB>0
.7C;

3BQP QEB BRQQFJB

" ?IFB7 O

$FPMNMP QEB @IL@H FK> L Q CLOJ>Q HKLTK @LJJLKIV >P JFIFQ¥@FJIBTEF@E J>BP >J
>KA MJ PIFDEQIV IBPP @LKCRPFKD

N"# L) H#

4EFPE>QRI-P SFI>?1B FK fOJTBO

A4EFP PBQQFKD TFII IRM\DFB \LRO JLKEQ > PMB@F@ K>9BR @>K BB >IME> KRIJBOF@
@E>@QBO LO PVJ?LIP

)C ABPB® QEFP FP EERA @LRIB@LOLRO 3BOF>| .RJ?BO FK@RBFB QEB PGEAID AR\ESS >
KRJ?BO LC RKFQPE)EBBTP >K FKQBOK>I )$ PVPQBIRRPB CLO BKEW
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https://guide.smallhd.com/a/808543-capture#timestamp-in-filename
https://guide.smallhd.com/a/808543-capture#timestamp-in-filename
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*HEWB;I 5-;J37?D=I6

3>B >KA IL>A MOBP ?BQTBBK JLKEQPIGHBBM MRO JLKEQ@R @LKDRQFLK @LKPFPQBKQ LK PBQ LC
?BQTBBK PBQP

| MQ.fIB TFIl @LKQ>FK QEB PBQQRKIPMKDBEL® >KA JLPQ LC QEB PBQQFKRBP BRKRP)Q
TFII KLQ B QEB #>IEIOFLK >MMBX@B A>QB QFJB JLBFRLO fOIT®

*HEWB; (7C;

4EB ABC>RIQ TFII ?B #LKIR @>K @E>KDB QEFP BB ABPFO

-7 L; *HEWB:B -JEH=;

3>BP > MAB fIBP TFQE QEB K>JB PBIB@QBA K>IBILRQ3$ @A0

&E7: *HEWB; €€ -JEH=;

L>A > P>3BA MAIB COJ FKQBOK>| JBJMOLO 3$ @A@ HBBM COE> SFKOL@B@LKDR>I1 VRO
PBQQFKDP M>DBR.EKARY JSFKDICILKFQLO QILKFQO 4L IL>A > MOIB PBIB@Q IL>ANMD>KA
QEBK KSFD>QBQEB fIB >KA PBIB@Q FQ
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/C;H 7 EDJHEB -;JJ?D=l

#LKfDR® #>JBC> #LKQO CLO > TB®LO TBBPP @LKfDRIFLK
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d KE,9EDD;9J 2BPQXQP7C;H 7 EDJHEB>CQBO QEB JLRR(PBP MLTBO LO @LJIRKF@>QFLK TFQI
@>JBO®
d -KHIEKD: 0?;M 7EBK BK>?IBA-KHEKD: 0?;MAFPM*P @>JBCPMB@F@BODI¥P LK QEBB-SFABL
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d 1?H: EDJHEB 5PB > #>JBC #LKQO #>?1B Q @LKKB@Q > 3J>11($ 3JDILKAD Q> @LIM>QF?IB
@>JBOQ BK>?IB #>JBO #LKQO LK QEB JLKEQ)QRFIMLQ>KQ BKLT TEF@E #>JBGLKQO
#>?1B FP @LIM>QF?IB TERE WLKEQ >KA @>J8O0

d D78B; 1?HB:Il EDJH EB 4EFPL(®DIB BK>?IBP #>JB@LKQO SF> > @LIM>QF?IBIBRP 28 JLKAD
JKIV LKB LC QEB JLKEP KBBAP > #>JBBLKQO IF@BKPB ?RQ > TJIOKAD JRPQ ?B @LKKB@QBA
Q QEB @>JBO

d * 7IIJ>HK 1?7¢B:1l EDJH EB 4EFP LMQFLK AFP>?IBP #-49BKIO0 LK QEB 48 JLKEQ TEFIB >IILTFKD
28 JLKFQOPIQ@LKKB@Q >KA @LASIBSP QERDE QEB 48 JLKE® MEVPF@>| FKGEED

d ;GK?H*#( 7EBK QEFPDDIB FP /. 28 JLKFQOP JRPQ BKQBO QEBLIFKBQ?BCLB @LKKB@QFKD
Q #>JBO> #LKQO

d *#( #RPQJKRIBOF@>| PB@ROFQV @LAB QE>Q @>K ?APBQAKKKBEQENQBEP SF> TBD
@LKQO
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LHQ 1?H 0 /C,H 7 EDJHEB

IMMIF@>?1B 2L.QE QROQF>IP fOPQ @LKKB@Q %QEBOKEIERYILKEQ >KA QEB ,%-/ @>?1B CLO !IBU>
-FKF -FKF ,& QQEB @>JBQK QEB MR@®>?BIBA4fa CLO QEB !J¥@PB > PQ>KA QL 2*
@>7?IB

-KFFEH);: ,#Q 7CH 7l

d 1)2!

d 1,%8! -FKF

d 1,%8! -FKF ,&
d 1,%8!

* A straight camera control cable is needed for Alexa 35

9J?L7J?D=BKH &79;DiI;

9LRO IF@BKPB HFQ @LJBP TRQEE>Q@ESERD >@8PELK @LAB >P > PMB@F>! IFKH FK > 12 @LAB 3@
IFKH TFQERD PJ>QMELKB LO BKQBO FQ LK > @LIMRDBER>@9FH K TB?M>DB

9LR @>K >IPL ?RV QEB IF@BKPBFBWIOC QEB TB?PFQBBKAHEB>IF@BKPB @LAB BJEFIBA Q
WR

/K VLRO JLKEQ@DL Q 3BQQFKDP >KAP&JK Q 3VPQBJ ,F@BKPBPM QEB ?RRQ@ >AA > KBT
IF@BKPB

9LRO JLKE® TFIl AFPMI>QHBK %KQBO QEBR QK QEB >@QFSK TB?M>DB 4EB TB?M>DB TFIl QEBK
AFPMIA\LRO >@SBELKEM >KA >II MR KBBALQAL FPLGBKQBO LK QEB JLRAQ®B BKQBOW RO JLKEQ
TFII >AA > #>JBO#LKQO M>DB TEBOLR @>K @LKQCRO @>JBO

&0 > JLB@ ABQ>FIBESBIGFBT LC >AAFKD > IF@BKPB REBBREEFP7=;

[1?D=J>; 0 J E EDD;9J

6F> 122) %6&

I@@BPP QEB -%.5 LK RO 122) @>JB® K> SFD>QB GVPQBd
> SFD>QB'@>JBC> >@@BPRE@OLI #10 a
%KPHBO#!0 PBGBO BK>?IBAa FP @28 @EFP FP TE>Q TFII >IILT @LJIRKF@>QFLK TFQE QEB22) @>.
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https://support.cs.inc/s/article/SmallHD-Connecting-to-ARRI-Camera-Control
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)C QEB ABC>RIQ M>RPTI@Fa E>P ?BBKBAQBR @>K IL@>QB LO JLAFCV QEB NMEBBILO
O@PP “#+a LK QEB @>3BEKA KSFD>QB @BQTLOH 7F&Fa
%KPHQ!. )0 JLAB PBQ Q. "3Q>QF@

>PQIV J>I8 PREQEB )0 |A/BPP fBIAIQQEB IBCQ J>Q@EBP!QEB-QF@ )0a fBIANQEB @>JBOQEBK
MBPP #LKKB@Q

@@BPP QEB -%.5 LK RO 122) @>JBO K>SFD>QB GQVPQB
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> SFD>QB'@JBC> >@@BPRE®@LI #10 a
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%KPHBO#!0 PBGBO BK>?IBAa FP @B @HBEFP FP TE>Q TFII >IILT @LJIRKF@>QFLK TFQE QEB>22) @>J
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)C QEB ABC>RIQ M>R arri

510© 5PBO 'RFAB

E>P ?BBK >I@EOVR @>K IL@>0QB LO JLAFCV QEB MEBBILO
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0@PP “#+a LK QEB @>3BEKA KSFD>QB @QTLOH 7F&Fa
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%KPH]!. )0 JLAB FP PBQ Q 3Q>QF@
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>PQIVJ>HB PRBQEB )0 |A/BPP fBIAIQQEB IBCQ J>Q@EBP!EB-QF@ )0a fBIADQEB @>JBOQEBK
MBPP #LKKB@Q ILR® JLKEQ

[1?D=1?W E EDD;9J

6F> 7)&)

+KLTK )C 7Ff M>PPTICE>P @E>KDBAXFDP ABC>RIQ >KA QEB MAFFTKOQ HKLTK >K %68 TFIl 7B
BGNRBB Q @LKQADEB @>JBCG-P C>0 >P ) HKLT @PBQ QEB @3B0>@W ABC>RIQP TEF@E QEFP DR
FP ?>PBA LK

4ROK LK @>J80

/K > @LIMRQB@LKKB@Q QEB TFf KBQTLOH QE Ex@~@EI)BAb-).) 88888c AFDFQ KRJ?BO FP QEB
PBOF>| LC QEB @>JBEQE QEB ABC>RIQ MAPPDAF>00Fc

/K > TB? ?0LTPBO DLLEQQMFKF 88888 IL@>| BMI>@B 88888 TFQE QEB P>JB PBOF>| KRJ?BO >P PB
FK QEBBB6LRP PQBM

IK@B @LKKB@QBA @IF@H “-BKRa LK QEB IBCQ

> SFD>QB3YPQBJ #>JBC !@@BPPDQ@LI #10 >KA @EB@H b#!0 396262 %.1",%S$c

8LO > @IB>BEA KSFD>QB-QKFQOFKD 3$) 3$) )J>DB LO 3$) )J>DB b#IB>Kc

#LKKB@Q IBJL BQEBOKBQ @3EBM(a MLQ LK QEB !IBU>QEB BQEBOKBQ IMLQEB JLKED

'L QEB !00OF @LKGISDB >KA @LKKBR@ER @>J8CO) QEB JLKFD
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http://mini-25231.local/
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WH &2 '?D? &

"B PR@ \LRO 3J>II($ &FOJT>BFP  LO I>QBO RPB QEB -).) ,& #LKQ®D

. HEK8B;I>EEJ?D=

9LR TFIl KBBA QB PREQEB )0 >ABPPBP J>Q@JE \R >8 PBBFKD PLIBQEFKD LQEBO QE>K
UUU UUU UUU UUU LK QEB @GERBOV KBBALGAA P Q QEB )0 >ABBP QJ>H B FQ fQ QEFP JBAFRJ LK
QEB JLKEQ

FB FCR'PBB UUU UULRVTFII KBBAGAAUUU UUUKREB JLKEQ

)JCVR >B LK fOJT>@  LO ?BILT >KA VLRO JLKEQ FP C>FIEKDLEKBQM@EB @>J8P )0 >AABPP
LR J>V KBBALQ*AGRPQ TE+®& QVMB CLO QEB )BPRAMB>PB BIFJFK>QB >KV IB>BERFWQEB )0
>AABPP &0 BU>IMIBLRO @>JBQ> V PELT >K )0 >ABPP L(192.168.010.000 /K VLRO JLKEQ
WLR TFIl KBBAQVM 192.168.10.0  &FOJT>B® fU BP QEFP FPPRB

)C VR PRPMB@Q QEB %QEBOKBQYQ/ @>?IB JFDEQ KLQ ?B TLOHREKRD@>K @LKKB@Q QEBLAERB Q
%QEBOKB@MMKARO @LIMRQBO >K@QRKB@QEKER @>J8P TB? @LKQGKQBS@B

4EB KBUQ PQBM >PPRIBREYS PLJB C>JFIF>0OFQV TFQE @LIJMRQBO KBQIR@HAKID )ePH
> COFBKA LO @LIIB>DRB TEL ALBP CLO >PPFPQ>K@B

)C VR PRPMB@Q QEB %QEBUKEIBRBIIBQEB LIKFOKLQ TLOHRKRD@#K @LKKB@Q QEROLRIFEKD >
PQ>KAAGHQEBOKBQ @>2I@R0QBALR PELRIA ?B >?IB Q@>QB QEB JILKPQO >AABPP FK QERQED
$(#0 Q>?IB >KA YR @>K'\DQ MFKD QEB JLKBOQ QE>Q )0 BRRO

; [ JKHI

122) @>JBC> @LKQEP IFIJFQBAQEB J>KRC>@OQRMEB CLIILTFKD QP

2B@LABQ>Q

2B@LABQM

0I>V?>@H @UKQO

3BQ BG>A 4

3BQ B>A00GB@Q 2>0QB

2B>A PBQ PVPQBJ A>0QB QFJB
2B>A #IFM ,FPQXIBAFRJ
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#>JBO> 3BOF>|
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LLH &FIBK>JB

#LILO BIMBOQRD
AFKQ0F>?IB
%UMLPRIKABU
3BKPLO &03 ,FPQ
3BKPLO &03
3ERQQBO KDIB ,FPQ
3ERQQBO KDIB
%UMLPR®@FJB ,FPQ
%UMLPR®GFJB
%UMLPRJKABU ,FPQ
$ &FIQBO ,FPQ

$ &FIQBO

7EFQB ">I>K@B ,FPQ
_BAF> 3Q>QRP
2B@LAFKD -LAB
#IFM 3@BKB

#IFM AHB

-BAFRJ 4VMB

-LABI .>JB

3BOF>I .RJ?BO

#IFM #LRKQ

#ROBKQ 2BBl

-BAFRJ 3F\B

-BAFRJ 3Q>QRP

7 OFQRL@B@QFLK
#IFM #LRKQ

#ROBKQ 2BBl

&BB #>M>@FQV
#IFM &FIBK>JB

#IFM 55)$

#IFM 0G5B@Q 2>QB

#IFM 30QQ&
#IFM $ROQFLK#
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2%$ $3-# @>JBO > @LKQGP S>FI>?IB >P > IF@BKPB LK @LIM>QF?IB #HBI0 JLKFQOP >KA FP
@LIM>QF?IB TFQE @PBE>Q®>>$3-# "O >FK! PMB@Ff@ #LKIED >KA 53" >A>MQBO FC
>SMMIF@>?IB JRPQ ?EENERPBA >P TBLILT QEB JLKEQ Q@LJIRKF@>QB TFQE QEB@4dB0
IF@BKPB >KA @>BBSE|>?IB 2RKAIBFB@QI\L.LEI>II($ LO >RQELOMMA BPBIIBOP

)Q FP LKB IF@BKPB MBQOLKED@LKEQ FP KLEPBD?IB 9LR TFIl KBBA ?LQE QEB PLBOKAO
@LKQG@>?IBLQRPB QER>QBOFQA RO @LIM>QF?IB @>JBO

9J?L7J?D=BKH &79;DiI;

9LRO IF@BKPB HFQ @LJBP TRQEE>Q@ESERD >@8PELK @LAB >P > PMB@F>! IFKH FK > 12 @LAB 3@
IFKH TFQERD PJ>QMELKB LO BKQBO FQ LK > @LIMRDBER>@FH K TB?M>DB

)C YR MROE>PB QEB PLORIKL LKIFKB-TFII ?B BJ>FIBA QEFP X)BEK @LAB

/K VLRO JLKEQ@DL Q 3BQQFKDP >KAP&JK Q 3VPQBJ ,F@BKPBPM QEB ?RRQ@ >AA > KBT
IF@BKPB

9LRO JLKEQ TFIl AFPME>QHBK %KQBO QEBR QK QEB >@QFSK TB?M>DB 4EB TB?M>DB TFIl QEBK
AFPMIA\LRO >@SBELKEM >KA >II MR KBBALQAL FPLGBKQBO FQ LK QEBLIDAR@B BKQBOW. RO

JLKFQO TFII >AA > #>JBGHLKQO M>DB TEBOLR @>K @LKQCRO @>JBO

IK@B > ,F@BKPB FP >@BAFQ @>K KLQ ?B FREAQBRPBCEA Q> AFBBKQ JLKEQ

EDD;9J?D= EKH 7C;H/

#LKKB@QRO 53" @>?I1B.QEB MQA.K QEB ?>@HURDWFKB  ?BILT QEB ?>Q®BMB 4FDEQBK QEB

IL@HFKD @LKKBEKIEB >AG>@BKEY @0 PB@RBEKRB@Q QEB LQEBO BKA LC QEBRI@®ERIB Q
@>JB®

9LR TFIl KBBA.@K>?IB PBOF>I @LJIJIRKF@>QHLRQ KN JBMOFLO@ KKB@QFKD QEBR.- M KFQ
7D: 7<J;H 7DO WHCMKH:7J;l ED OEKH 97C;H 4Q/ -BKR 3BQQFKDP 3BQRM
#LIJIRKF@>QFLK 3BOF>| >KA @ELLPB 2BA #LJJ>KR@QI

JK@B >l MEVPF@>| @LKKB@BF:KB D QWLRO JLKEQP @>JBO@LKQM>DB )@R ESB JLCOB
QE>K LKB @>JB@LKQOF@BKPB @ELLPB QEB 2BA IF@BKPB QEBK @IF@H QEB #LKKB@Q ?RQQ
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https://support.red.com/hc/en-us/articles/360001279007-DSMC2-Cameras
https://store.smallhd.com/products/camera-control/Camera-Control-for-RED
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9LRO JLKEQ TFIBI>FK @LKKB@QB2EB @>JBBBK FC QEB @>JBAQBOP PIBBM JLAB
4AROKFKD QEB JLRAEC TBNRBOLR Q B @LKKB@@EB @>JBQC VR KBBALGALKKBACG Q
AFBBKQ @>JBOLR TFIl KBBA. QROK QEB JILKFIICC >KA QEBK LK >D>FK

A, -

3RMMLE@BA @LKIFFII ABMBKA LKRO BOPFLK LC 2%$ @>JBBM>FK @>IBCESB B>QMP LQEBOP AL
KLQ 9LR PELRIA BB @LKQQSBO >Il >PMB@®HFI>?IB JFKRP QEB LKBP IFPQBA ?BILT

4EFP FP > IFPQ L(BOEME ./ 4 @RBRQIVS>FI>?IB
#LKfDROFKD 5PBO IR®Q

#RPQJ 0OLfIBP 5PBO 0BPBQP

'L>IMLPQP

#LILO ->QOFU

) &) H(

H#EB@H @>7?IB #LKKB@QELKR >B DBQQFKD QHEFPB@(ESB CLIILTBA QEB 2B PQBMP ?B BRO
@EB@H >l @LKKB@QFLK MLFKEPQQEESA>MQBOMQBO@>?IB @>?1B@>JBO

9LR @>KBOL B QEB 53" >A>MQBIF@H @LKKB@Q >KAMIRBKFR QEB 53" >A>MQBEBJILKEQ
3LIBQFJBP QEFP ALBP KLQ PB>Q NRFQB OFDEQ QERERIABFMBOPFPQP @LKQ>@@3RMMLO

)C VR ?RFIA > @RPBUQBKPFLK @>?1B 4EB MFK ,BJL @>7IB @>K 7BAGER® H.6QJBQBO 7B PRB
QEB @QLKKB@QFBKRE® ) > MFK @LKIDRQFLK 4EFP TFIl KLQ TLOH LKOMKEISLKQ@>?1B

4L @EB@H QEBLE@MILAD MR @>K DBQ > -EE® QL 3$ @>0 B>ABO >KA MIRDIFRO/AJI>II($ LO
" 3$ @>0 A>KAPBB FC QEB JLBF>K PBB FQ FC KLQ GHBX-GHEPRB TFQE QEB/MLO
QERJ? AOES

)C VRO @>JBE®QMP @LKKB@QFKD >COBPKREMIEB @BEJT>B ?B PROQ @ BK>?IB QEB 2BA
#LJJ>KA 00 LQ@LI RKABO -BKR 3BQQFKDP 3BQRM #LJJRKF@>QFLK 3BOF>I

)C VRO @>JB®RAABKIV ILPBP MLTBR J>V KBBALZIILT JFKRQBP CLO QEB @>@BRLQ >D>FK >KA
QBPQ FQPBICRBOQBIMQAKD (KKB@Q

LKFQLOFKDRAFL ,BBIP
9LR TFII ESB > @LRMIB LC LMQRLKRPB >K\MLQIP VR @>K PBQ QEBJ RM LK QEB KBUQ M>DB >KA PTF
?BQTBBK QEB QTL
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9LR @>K >IPL RPB QEB 2%B®I¥ PBKQ ALTK QEB 3%)

2%$ -BKRP -LKFQOFKD ($3$) ! RQ (FAB -BKRP /MQFLK

4EB AST?>@H LC QEFP JBQELABAR@BR RO P@EK B>l BPQ>QB >KA QEB >@QR>| EJSIEBCO
@>JBO> ?FQ
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)C VR RMA>QBRO #/$/fOJT>0O B Q SBOPFLK ?B PB@ RMA>QRRO JLKEQ Q
fOJT>0B BOPFLK  LO KBTBSS>FI>?IB CDLROSLTKIL>APM>DB

2BA @>JBO@LKQTP S>FI>?IB >P > IF@BKPB LK LGFQE>Q PRIMEABO #LKQO >KA FP
@LIM>QF?IB TFQE ?LQE QEB)) PBOFBP >KA , *. ), PBOFBP @>3BQ PMB@Fi@ 53"
@>?1B JRPQ ?B NEED>PBA >P TBLILT QEB JLKEQ Q@LJIRKF@>QB TFQE QEB:@4dBIF@BKPB
>KA @>?1B B&S>FI>?IB ?2RKAIBFB@ QI\LLEI>II($ LO >RQELOMMK BPBIIBOP

() . 3 EKM?BB D;;: -E<JM7HD: 7 ECF7J?8B; 78B; JE 9EDJEB J>; 97C;H

9J?L/7J?D=BKH &79;Dl,

9LRO IF@BKPB HFQ @LJBP TRQEE>@ECPRD >@PHLK @LAB >P > PMB@F>! IFKH FK > 12 @LAB 3@

IFKH TFQERO PJ>QMELKB LO BKQBO FQ LK > @ LIMRQBER>@F K TB?M>DB
9LR @>K >IPL ?RV QEB IF@BKPEFBWIEOC QEB TB?PFQB >KA QEFP @LAB TFIIL?R BI>FIBA Q

/IKVLRO JLKRQDL Q-;JJ?D=I >KA P@DALTK Q -O1J;C &?9;DI;I  4>M QEB ?RRQ@ >AA > KBT
IF@BKPB

9LRO JLKE® TFIl AFPMI>QHBK %KQBO QEBR QK QEB >@QFSK TB?M>DB 4EB TB?M>DB TFIl QEBK
AFPMIA\LRO >@SBELKEM >KA >II MR KBBALQAL FPLGBKQBO LK QEB JLRAQ®B BKQB® VRO JLKEQ
TFII >AA > #>JBO#LKQO M>DB TEBOLR @>K @LKQCRO @>JBO

9LR TFIl KBBA.@B PRBQE>QRO #!-%2! #/. 42/,0 !'% FP >@®@FS
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https://downloads.smallhd.com/
https://store.smallhd.com/products/camera-control/Camera-Control-for-RED
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#LKKB@QRO 53" @>?1B.QEB MQAK QEB ?>@HLROVLKAM TFQEBOB®QIV RPFKD QEB #>JBO
#LKQO @>?1B >KA 53" >A>MQBO )C IMMIF@>?IB ?BILT QERIPSQE)BEDEQBK QEB IL@HFKDI®LKKB(E
FKIQQEB >AG>@BKEYRI®O PB@RBEKKB@Q QEB LQEBO BKA LC QERI@SP@*IBOB PRB QEB

PBOF>| @LJJRKF@>QFLK FP BK>?IBA LK OEXK@&SEBQ QEB ?>RBGP PRQ Q

IK@B >l MEVPF@>| @LKKB@BF:KB D QWLRO JLKEQP @>JBO@LKQM>DB )@R EB JLCB
QE>K LKB @>JB@LKQOF@BKPB @ELLPB QEB 2BA 2#0 |IF@BKPBRPEBERMOKKB@Q RRDEFQ
PB@LKAP >CQBO @LKKB@QFKD >KA MLTBCHK® BR THEEMEPPFKD QEB #LKKB@X?RQQ

9LRO JLKEQ TFIBI>FK @LKKB@QBREB @>JBEBK FC QEB @>JBCDBOP PIBBM JLAB
AROKFKD QEB JLRAEC TBNRBOLR Q B @LKKB@@EB @>JBQC VR KBBALGALKKBACG Q
AFBBKQ @>JBOLR TFIl KBBAQROK QEB JLKFICC >KA QEBK LK >D>FK
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SRMMI@BA @LKIQJ® I ABMBKA LKRO BOPFLK LC 2%$ @>JBB@>FK @>3BCESB B>QmMP LQEBOP AL
KLQ 9LR PELRIA BB @LKQQSBO >l >PMB@&4FI>?IB JFKRP QEB LKBP IFPQBA ?BILT

4EFP FP > IFPQ L(BOEMB ./ 4 @RBKQIVS>FI>?IB
#LKFDROFKD 5PBO TRBQ

#RPQJ OOLfIBP 5PBO OBPBQP

'L>IMLPQP

#LILO ->QOFU

) &) H(

#EB@H @>?1B #LKKB@QEL¥R >B DBQQFKD QERPBAES CLIILTBA QEB B PQBMP ?B BRD
@EB@H >l @LKKB@QFLK MLFKR@PAQHAREBA>MQBO@>?1B @>?1B@>JBO

9LR @>KBOL B QEB 53" >A>MQBIF@H @LKKB@Q >KAMIBREKF& QEB 53" >A>MQBEBJILKEQ
3LIJBQFJBP QEFP ALBP KLQ PB>Q NRFQB OFDEQ QEB fOPQ QFJB

4EB MFK ,BJL @>?IB @>K ?B @BR@FQE >L6Q JBQBO 7B PRBQEB @LKKB@ QKR LD)P >
MFK @LK{DRIFLK

4L @EB@H QEBLF@OILAD MR @>K DBQ > -EE® QL 3$ @>0 B>ABO >KA MIRDIFRO/3JI>II($ LO
" 3¢ @>0 A >KAPBB FC QEB LLBR>K PBB FQ FC KLQ GHERCGHERPRB TFQE QEB/MILO
QERJ? ACBES

)C VRO @>JB®QMP @LKKB@QFKD >COBEKEMIEB @=JBEDJT>B ?B PRIOQ @ BK>?IB QEB 2BA
#LJJ>KA 00 LQ@LI RKABO -BKR 3BQQFKDP 3BQRM #LJIRKF@>QFLK 3BOF>I

LKFQLOFKDRAFL ,BBIP 'L>| 0LPQP LO LQEBO 2% 4 FH@B®-BQ>A>Q>
9LR TFII ESB > @LRMIB LC LMQRLKRPB >K\MLQIP VR @>K PBQ QEBJ RM LK QEB KBUQ M>DB >KA PTF
?BQTBBK QEB QTL

9LR @>K >IPL RPB QEB 29B®I¥ PBKQ ALTK QEB 3$) PBQ QEB CLILLTFKD Q
2%$ -BKRP -LKFQOFKD 3%)

'RFABP

ALLIP

/S BOW

4EB AST?>@H LC QEFP JBQELABARM@BRRO PEEK B>l BPQ>QB >KA QEB >@QR>| EISIEBCO
@>JBO> ?FQ
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#LKKB@QFLK /MQFLKP
L% )))  LOoLR ) )& & >KA 3J>11($ RKFQ TFQE MFK ,%-/ #LKQ?LQ
LO
- LO- ) D& & 7 LLABK #>JBG #"L U CLOLILAL >KA 3J>1I($ RKFQ TFQE
MFK ,%-/ #LKQ@QIMLQ
LO
L% )))  LOoLR ) D& & >KA 3J>11($ RKFQ TFQE 53l QMFK 'A>MQBO
LO
R LO- ) D& & 7 LLABK #>JBG #"L U CLOLILAL >KA 3J>1I($ RKFQ TFQE

53" QL MFK !A>MQBO
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3LKV BKF@B @>3EDLKQEP S>FI>?IB >P > IF@BKPB LK LMFEQE>Q PRIQMEIBO #LKQOD >KA
E>SB >K %QEBOKBQ MEB JLKEQ @LJIRKF@>QBP TFQE QEB @BIBSK %QEBOKBQ @>?IB 4EB
IF@BKPB >KA @>BBS®I>?IB ?RKAIBAREQI\LLEI>II($ LO >RQELOMBM BPBIIBOP

9J?L7J?D=BKH &79;DiI;

9LRO IF@BKPB HFQ @LJBP TRQEE>Q@ESERD >@8PELK @LAB >P > PMB@F>! IFKH FK > 12 @LAB 3@
IFKH TFQERD PJ>QMELKB LO BKQBO FQ LK > @LIMRDBEERA@ QFSFLK TB?M>MBRR @>K >IP2RV
QEB IF@BKPB PE)MBHICC QEB TB?PFQB >KA QEFP @LAB TFIl ?BR.RFIBA Q

/K VLRO JLKEQ@DL Q 3BQQFKDP >KAP&JK Q 3VPQBJ ,F@BKPBPM QEB ?RRQ@ >AA > KBT
IF@BKPB

9LRO JLKEQ TFIl AFPME>QHBK %KQBO QEBR QK QEB >@QFSK TB?M>DB 4EB TB?M>DB TFIl QEBK
AFPMB\LRO >@SIBELKEM >KA >I1 MR KBBALQAL FPICBKQBO QEFP LK QER QUKEB BKOBOV.RO
JLKFQO TFII >AA > #>JBGHLKQO M>DB TEBOLR @>K @LKQCRO @>JBO
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https://activate.smallhd.com/
https://smallhd.com/collections/venice-camera-control
https://smallhd.com/collections/venice-camera-control
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#LKKB@Q >K %QEBOKBQ @EBB/QEBOKBDLMIQEB JLKIBD>KA LK QEB @BOR @>K >IPL @LKKB@Q
Q >K %QEBOKIRDBO >P ILKD >P ?LQE QEBX@KIBNKFQD >®SFPF?IB LK QEB P>JB KBQTLOH

/K VLRO JLKEQDL Q QEB #>JBO#LKQO M>DB >KA Q>M LK QEB 3BK¥@B @LKQ@LKKBAQMGRO
@>JBO 4EFP TFIl 20FKR @ >KLQEBO B@OTEBB\LR TFIl BKQBO QEB @PIBGAABPP >ILKD TFQE >
RPBOK>JB >KA M>PPALEEFP FKCLOJ>QFLK @>K ?B CLRKA LK QERHKINBPP QEB -%.5 ?ROQ

LK QEB @>JB@>H B PRB,!. @LKQOI FP BK>?IBA/DLFKIL @B@EKF@>I .BQTLOH 3BQQFKD |,
L@>QB QEB )0 >BRPRKABB@EKF@>| .BQTLOH %KQBO QEFP )0 BROLK MRO JLKEQ,L@>QB
QEB RPBOK>JB >KA M>PRTKIQEB @>JBRKABCBI@EKF@>ROEBKQF@>QFLK %KQBO IGEBPB LK V
JLKFQO/K@B YR EB >/l QEB KB@BRFEKTLOJ>QFLK BAQEPP QEB ?IRB #LKKB@QRRAILKKB@Q
Q@ \LRO @>JBO
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"B PRB \LR >B8 BKQBOFKD QEB @>JBSEAABPP LK QEB #>JBGLKQO M>DB 4EBJFP > IL@>QFLK FK
3BQQFKDP TER® @>K BKQBO >K )OBRRQLTBSBOQE>Q FP QEB LGFF0 >AABPP )CLR BKQBO QEB
@>JBOP )0 >AABPP FK QEB JLKERPBQQFKDR @LRIA BKA RM TFQE (BR@BP LK QEB KBQTLOH TFQE
P>JB )0 >AABPP >KA BB >K )0 >AMBPP @LKgF@Q

)C VR PRPMB@QRERIEQ ?B >IM®BJ TFQE QEB JLKFR %QEBOKBQMEFP @>K ?B QBPQRKRFKD >
MFKD QBPQ.RIB/C>JFIF>0 TFQE KBQTLOHFKD QB@EHUB®Y QEB IIKSE> %QEBQKBRRTHBO >KA
COJ > @LIMRQBO@LJIJI>KA IFKB MFKD QEB ILIRAQ >AABPP &R @>K IL@>QB QEB )BPRATKABO QEB
JLKFQCP 3BQQFKDP
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IIPL HKLTK >P 'OFA QEERIQFII ISBOI¥ Q> DBLIJBQOF@ DOFA MBQQBROK1>DB TFQE
@RPRQFW>?IBLIP @LIRIKP CLO >GFBQV LC LK PBQ @LIJMLPFQFLK>I KBBAP

#QPPE>Q@E FP ?BKBf@F>| CLO >IFDKFKD BIBJBKQR EMOPEFFREPQORBHREQQBOK >KA
@>K >IPL ?B RPBA CLIBGOI>K@B @LJIJMLPRO

HEII>7J9> -;JJ?D=l

)D

%K>?1B $FP>?IB QEBRRE>Q@E 4EFP @>K >IPL ?B ALKB LK @ERQ>@ QEFKD LO AB=@QBKB QEB
QLI )Q TFIl ?B BBK TEBK >@BEKA 'BV TEBK FK>@FS

EBEH

3BQ QEB IFKB @LILO LA PEBAHIAIES@GRPQ FQP SFPF?FIFQV

)F792J0O

4EFP TFIl >AGRPQ ELT JR®E)*KPBB QERDEQEB DOFA

,,=7EDI

AEFP PBQQFKD LRBBIKB QEB ABKPFQV LCLOPE#Q@E DOFA CLOFK®EPEB ABREOLRKQ LC
DOKRI>OFQV
9LR @>K B8 U QL U BNR>I ML@QFLKP LK QEB DOFA
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JAA BT 4 LLla >KA KSFD>QB&DJB #OLPPE>Q@E >KA PBIB&® 6Q QEB @RRQ M>DB

/K@B QEB EPPE>Q@E FP >AABA@S>K BAFQ QEB PBQQFSBR2QFKD OFDEQ TEHREHQ@EP
EFDEIFDEQBA

4EB M>QQBOK FP DLPED Q FK PB@QFLIR FCR T>KQ > U ORIB LC @BFEQ TFII BRSR TFAB ¥
QEEB EFDE TEF@E FP  BNR>|BRRKAQ>|
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0I>@BP > GPE>FEQF@RIB FK QEB @BKRBELMDE BEREBBK@B MLFKQ LK PELLQP TEBK
PVJIBQ® LO M>KKFKD >&@REP >K FJQERQ MPOC QEB @LIMLPFQFLK

9LR TFII KBBA > SFABL PFDRRBJILPQLQIP

HEI>7?H -;JJ7D=I

)D

%K>?IB $FP>?IBP QEBRRE>F@EFP @>K >IPL ?B ALKB LK QEBXD ¥ PBIB@QFKD QEBLOHRQ
>@QRIFKD LO AB@OKB F@QBSDLIP >B DBBK FK>@8RS DBV

-JOB;

9LR E:SB QBB @ELF@BP
#2/33

"/ 8

0). 4d

EBEH

$BfKB QEB @LILO LC QEFPESFO CLO ?BQQBO SFPF?FIFQV ABMBREERD LK V

2P

#ELLPB QEB VT QEBIHRPE>FO @>PQB CLRY BBCEA ?>I1>K@B LC SFPF?FIFQV >KA @IB>KIFKBPP
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3BQP QEBKRMEK@V LM>@FQV LO.BEB®O0

HEII>7?H +K?9A -J7H

&QJ >KV M>DB @IF@H YPRE®H LO Q>M BERBIB@BKD RMA .BT 4 LLla >KA KSFD>QB&DJB
#Q PPE>FO >KA PBIBGAAFQ QEB @RRQ M>DB

| @QPPE>FO TFIl ?B MI>@BBR® FJ>DBILR @>K BAFQ QEB PBQQKSBPR:SQFKD OFDEQ TIHHREHED
FP EFDEIFDEQBA
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IIPL HKLTK >P 4FQIB B>QEFELOMOSFABP > PFIMIB IBEBH KB>Q=:| E< J>; <H 7C; >P >
COFBKABJFKXABQ GBBM FIMIGZKQ BIBJBKQP FIBCD >@ @LRKQ CRDP@>RLJIB 46P TFIl @
LRQ MSQ.C QEBIBAYL fQ SSOFLRP >PMB@ELEBBLIRQFLKP ?BFKD PBKQ >KA BFRIBJFEICRPBA ?
2Q>A@>PQ PQ>QFLKP >KA LQEBO RPBOP KLQ RPFKD >K FKQBOKBQ JBAFRJ
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-7<; =K?;1  -JJ3?D=l

)D

%K>?IB $FP>?IBP B-DRFABREFP @>K >IPL ?B ALKB >QLOEB-Q IBB| A/ >@GESKD LO AB@EKB
QEBLQI )Q TFII 7B BBK TEBK >@BBERA '@V TBK KLQ

EHC7J

IAGRPQP QEB >PME®IQLC QEERFDRFABP PBQ QHEERQ R @LKPFABO QEB IB>PQ @LJJLK
ABKLJFKSQ FB FCR/EXSB QJ>HB> U 1.$> U ABIFS BO?IB RPB QEB U DRFAB@@LRKQ CLO
QEBTLOPQ @>PB

4EBPB >B QEB QTL PQ>HAFEBK FQ @LJBP'Q>A@>P@HSFPFLRC VR HKLT YR TFIl KBBA >
@RPQQFQIB 68> VR @>K RPB QEBA# 4 QLI FK IFKB JLAB

EBEH

#ELLPB QEB IFKB @LILO LC QEB DRFABP CLO B>PFBO SFBT >?FIFROABNMBKAFKD LK V

)F792J0O

IAGRPQ QEEK@®IEX@V SFPF?FIFQV LC QEB DRFAB |FEBPF GEPEPMIY MR SIFOE SFPF?IB ?RQ KLQ
AFPO@QFKD

-7<; 9J?7ED
%K>?IBP AFP>?IBP QEB !@QBLKRQEFAB ARD

4EFP >D>FK A>QBP ?+@BA@>PQ ER V>KQBA.QB PRBQE>Q QEBVAC QEB M>KBI LK GHRRIA
KLQ FK@BB TFQHE RO FJ>DB LO >@QFLK FKJBEB CO

-7<; .?JB;

%K>?IBP AFP>?IBP QEB 4FQIB-RPEAB ‘ABD

4EFP >D>FK A>QBP ?+@BA@>PQ ER V>KQBA QB PRBQE>QIMEF@P TLRIA KLQ GEBEQE
\LRO FJ>DB LO >@QFLK FKJIBEB CO
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-7<; =K?::1 +K?9A -J7H J

,BQP >MMIV 3BORFABE M>DBLEBIM GRADB TEROBBM QFQIBP >KA >@QFLK

&QJ >KV M>DB @IF@H YPRE®H LO Q>M BERIBTEKD RM(M.  EEBU
> SFD>QB @Q¥C; -7<; >KA PBIB@Q>@A FQ QEB @BRQ M>DB

IAAP >@ QEB ABC>RIQ PBQRM.RPTFII XBBA ?RRV@>K BAFQ QEB PBQQFKBPR:SQFKD OFDEQ TEBK
*3>@a FP EFDEIFDEQBA

BQP @E>KDB QEB >PMR®IQWM PL TB @>K SFPR>FFRLT >K LIA £ TLRIA @M LRO FJ>DB

)C QEB DRFABPKt@ SFPF?IBLROSFBTFKD BKSBRQ VR @>K BAFQ QEB #LILO >KA /M>@FQV CLO ?B!
SFBT>?FIFQV
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IF:9J =K?::1

)C R >BI>EEJ?DEK 2?<<H:DJ 7IF;9] H7J?EDE>K QEB BUMB@GRERAEKJIFKI>@B >K;9J IK?:;
LK \LRO M>DB CLORKD VRO PELQP FKPQB>A LC GRPQ BRORKIVMBEBEB >@ @B FH>QQB ?RQ AL
KLQ >B@QRO CLLQ>DB

IF;93 -;J37D=l

)

%K>?IB $FP>?IB QEB IPMB@Q DRRAB>K >IPL BK>?IB LO AFP>?IRIQFR PBIB@QFKD FQ LK ITE®Q
)Q TFIl ?B BBK TEBK BK>?IBAKA 'CBV TEBK AFP>?IBA

, H#)

3BIB@Q QEB >PME®OWTFPELSFPR>BEWFQE QEB DRAEBB >B PEBOSI MBPBQP QERR @>K RPB
)C KLKB LC QEBPB JRIERD\KBBAR R/ @>K B@BLRO LTK TFQE QEB ERPBQQFKD FC RPFKD > KLK
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PQ>KAA@QFL
#RPQJ 2>QFL UUU  TFIl LMBK QTL KBT JBKR LMQFLKP

7)$ 4( 4EFP PRI Q®I>0QB >P > COBCQLOFDEQ
(%)'( 4 4EFP TFIX}PI1>QB >P > COOLM Q?LQKQJ LC QEB £IB

-. 3&

9LR ESB QTL LMQFLKP
- 144% TFII DEB\LR ?>OP $BO QEBMQLC QEB FJ>DB
).% 7FIIE>SB> OFUBIIFKB EBH DRFAB IFKB PELTERBQEB BADBP LC QEB >PMBESS PBIB@QBA

,FKB PQVIB }#?B JL® EBIMCRI TEBK KBBAERBBS® @IB>0IV TE>Q FP LRQPFAB BEB>&RJR3
TFIl KLQ DBOQ-FKQBABQ >P FQ ALBP TFQE PLIFA @LILO

EBEH

$BfKB QEB @LILO LC GBEBI¥ >8> FC RPFKD44%a PQVIB LO ABfKB QEB @LILO LABQEEERIORPFKD
*).%aPQVIB

)F792J0O

IAGRPQP QEB LM>@ReMER@V LC QEB J>QBBLEDIFKB ARDP ABMBKAFKD LK QEB @EBUFBK

IF;93 +K7?79A -J7HJ

&0 QEFP BU>JMIB TB TFIl BBIMOFKD CR@D:C7I9EF; >PMB@<DOEL TEFIB fIIFKD FK
PQ>KAAON  4EFP JB>KP TB TFPE SFPR>BWER @ >KA ?LQOLC QEB FJ>DB ?BFKDMMBA CLO
QEB fK> MOR@Q SI9J IK?:;

&0J >KV M>DB9B?9A J>; @HE?9A.QJ7F J>; I9H;D LK > QR@EPBBK JLKA® >KA PBIB@QM . EEBU
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> SFD>QB Q7C;  IF;9] >KA PBIB@Q QEB>AA FQ QEB @BRQ M>DB

IK@B >AABALNR @>K?J QEB PBQQFKDAL?=7)?D= H?£Q17FF?D= J>;, H?=>JEMHAEBK lPMB@Qa FP
EFDEIFDEQBA
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4EB:;<7KBJPBQQFKD FP BEEBVWIEKD > >PMB@REL CLO LIAB® 8BIB@JJ?E>KA @E>KDBIFQ Q
Q PBB QEB ?I>@H ?>0P PIFOBDENOQ> @ LKDRIFLK
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"V ABC>RIQ QEB ?>BPBQ.Q LM>@FQV >AGRRQB;>KAEF792JQ Q>PQB CLO TEBQRR fKA JLPQ
SFBT>?IB(BCB ) PBQ QEB LM>®FQY Q HBBM QEB LCBB@SB>P @O ?BFKD AFPG@IFKD

)C VRO MBR@QFIBAFBP LK ?LLJ >RAFILK @>K RPB QB@ SKA ?LQDAB>A WKBP QDFB
\LRO ?LLJ LMBEDRO >DO@B B> CLO DBQQFKD @ILPB 2R@NLPRD
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. EEBlI NFEIKH
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NFEIKH 11?1J /Bl; EBEH

%UMLPB@PPFPQ FB2=>BO L?1?8BK?9AKA799KHJ; DRFABR. @BQQFKD BUNBLERMRRO PELQWN ?
M>FKQFKDRIFIFEBK QFHEEFQ > PMB@FBA IRJ> ?OFDEQKEPPEEP EBIMPRF?DFE?IQEB BU>@Q
>B>P VRO FJ>DB J¥ ?B9B?FF?DKA NRF@HIN BUMLPR@ >AGRPQ CLO KIF®IRG-OIV FK AFh@RIQ
SFBTFKD @LKAFQFLKP LRQALLOP LO LK > DRB>I LO @O

NFEIKH 11?13 )L ;HL?;:M

5PB QEFP PB@QREKIY>B %UMLPRIPPFPQ TFQE 3J>IIBLQEBO BUMBRRAP Q EBIM MR fKA
TE>Q PRFQIR® MBOPLK-BBIBK@B

"B@>RPB %UMIBPROFPOI>FKQRRO FJ>DB ABBEQ @LILOP ABMBKAFKD LK TE>Q QEBFO IRJ> ?0OFD
S>IRB FP FQ @>K 7B ?BKBI@B3QFVB QEBPB @LILOP-BB QEB JLPQ PBKPB LRVBUMLBREKDB

HQBOK>QBMNRV@>K KL@E>QBLMNRO LTK BUMLIBRALILO P@FENR fKA QEB BRBQP KUMRO Q>PQBP
LO PRFQ>?IB CRO\®>JBO
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%UMLPR@PPFPQ FPBESC>PQLOCLO fKAFKLLMBO BUMLBRB@>RPBR @>K PFIMIV ILLH BRO/

FJ>DB FC > ABRFGILOFLK LC QEB MEERURBEKD M>FKQBA QEB @LILO ABPFDK>QBA CLO EFDEIFDE
BU>JMIB QE>Q QVMF@>IIV IBIKESB Q ?0FKD ALTK QEB BUMBLERED>FK QEB ABQ>FI FKEE>Q >0
IP >K BU>JMIB FQ @>K ?B RPBA CLO PELQP QFESHEBR/ABK BUMLPROFBI > HBVBA ?>@HIDRKA

DBBK P@BK

)C QEB @LILOFWBEIRC UM FFEGPQ R AFPO@QFKD QIR QEBO LK PBQ Q3PHP QO
@B>QFKD > KBT M>DB PMB@Ff@>1IV CLO EFR@LIQESQ ¥>@H >KAEOTOD > NRF@H BBMLPRO
PMLQ @EB@H TEBK KBBABA

"B@>RPB QEB %UNLFREPQ P@>IB @>K KI@RRIFVBASIILTFKDAR Q J>M J>KV @LILOR. Q>KV
?20FDEQKBRFDBP FQ @>R RFS>K FK@AT-?IV @LIBEBKPBESLLH >QL\RO BUMLIBRSIRBP 4EB

7 >SBCLOLKIV LEDP PIFDEQIVBIRQFIFQV FK QE>Q FQ @KIPERREBAIBBK>K@B @LILO FK >AAFQFI
Q IRJFK>K@B BUMLBPREBK RPFKDGABLO2" _JLABP

)C VR TLRIA 8QEBO ILLH >Q>MEIBUMLPBLRO FJ>DB QE+KESSB FOM>FKQBSARO EB >
ILLH >Q QFB>SBCLOJ

"B@>RPB LC QEB K&QR@UMLBRPPFPQ >KA ELT FQ M>FKQP QEBGF:BB ®LILOP FQ @>K ?B@LJB
AFPO@QFKIOLQEBO KB@BPIOP LK PBQ.LIP IFBIQEBB2?0 QELRDE IBPP @BEBXPBSJ>V TLOH
?BQQBO QRO ¥EFP FP > PFIMIFfBA PFKDIB PMB@QORI)8%6352% 133)34 FP JB>KQ CLO JIEO
@LIMIF@>QBA BURBLERROILKFQOFKD LC QEB FJ>DB

NFEIKH 1I?1J -;J37?D=I

|@@BPP %UMBPRPFPRPBQQFKDP JBKRKBFD>QFKD OFDERPPERICQEB OFDEQERKQEB
7 >SBCLOJ FP EFDEIFDEQBA

)D

ALDDIBP %UMLBREPFPQ /CC /KOLR @>K >IPL AL QEFP LKLQEB-Q ¥ PBIB@QFKDLQEBKR
>@QRIFKD LO AB@EKB FQ TFIl 7B BBK TEBK >@BFRA DB TEBK FK>@QFS
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-JOB;
#ELLPB QO > MBPBQ BUMLBRPPFPQ P@>IB LQ FEOB > DBKBOF@ J>M.RE>EK\@ RFYB

9LR TFII ESB QEBIL&ILTFKD /MQFLKP

OH ' " OR

WH 2 9
- I 2>FK?LT 'OCAFBKQ.COFKH Q- 2BA
3QMP BMBPBKQBA/Z@LILO ?BQTBBK "I>@H BKIMEEBBA >KA 7TEFQE8BBUMLPBA

&4 )( |
#RPQJ PBQQFKDP QERQEE>QB

! *

& 4 ED;

%, : LKB FP > PIig ?>PBA BUMLBRIOM QL|_ABSBILMBA FK @LIISSQELK TFQE IBDBKA>O
@FKBJQOMEBON>@EJ>K 13# QE>Q TLOHMBIBHSFIR> PMLQ JB@BAI>@FKD )2% BUBLSRBP
TFQE PP 3BKPLO A>QJQEB @>JBOMOSFABP BBBK@B MLFKQ >KA > C>IPBERIBRBKD)P B>@E
PQM >?1SB >KA ?BILT DO>V >IILTFKD CLO B>PREB FKQRBQRPBQ @LIIRKF@>QFLK

*7:,
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%, : LKB ®BNRB® > ,LD PFDK>| FKABO CLO QEB JLEERKABOPQ>KA AFPME@@RIB PO SIRBP )C
VLR TFPELGRPB > 54 >MMIV BEQ-QLKFQOFKD M>DB RPFKD QER LULFKRQB>A LC >MMIVPBDLK,
QEB @>JBO

4L BK>?IB %, LKB J>HB PRB\LR @>QB > @LILO MFMRBEKIVKEQP PBQQFKDP JBKR BFIl KBBA.Q
@B>QB >KA PBKA QEB JLBFQ PFDK>| >KA PBIB@Q QEB ILD PEBKERIVPBKA /K@B QEB #LILO OFMB
E>P ?BBK PBQIOQ@E QEB @>3IBQ' PBQQFKD QEB %KB 4 LI @>K ?B >PPFDKBAKY G-DB "BILT

FP >K BU>JMIB LC ELT@LKDREWL.RO #LILO OFMB PBQQFKDP >KA >AA RERI, :

EDW=KH& 4 ED:I M?J> ,

> SFD>QB-QJ?D=l )& ), *#* (1)& ), QEBK BKQBO QEB CLIILTFKD
d )JKMRQ/4MB &)!

d #JBC>

d #LILO 3M>@B 1# !'/. !

d #RGB , &E=!

d 2>KDB -# KBB?IFBY E (EJ EDL ;HJ

4 >M QEB FEBR LC QEB M>DB 8 TLOHFKD LK QEBK Q>M QEB MIRP  PFDK LQEEERLQD>0
3BIB@QY)-/, --#-. Q>M 3& QEBK PBIB@®)(

() . '7A ;IKH;OEK I;B;9J E (EJ EDL ;HJ ?D J>; EBEH F?F; EFJ?EDI

I

LR @>K J>B RMIQ AFCBIBKQ {0 PQVIBP
LR @>K BB RMIQ AFCBBKQ DAFBKQ PBIB@QFLKP LK > RBRBBQFKD

4EB KBT @REIBW>?IB 10 >IILTP VLR Q @>I1V fKkB QRKBRO BUMLBREBQQFKIDRRO IFHFKD

/K@B > -10 FP PBIB@QBA BKQBOFKD BAFQ JLAB TFIl 20FKD RM QEB )2% DRFAB
3BIB@Q QEB ; <

AEFP TFII >AA > IFKB TFQE R#L U -). S >IRB -18 S >IRB >KA '2!$)%. 4 PIFABO

IAGRPQFKD QEB -). >K8-TFIl PBQMRO SRBP CLO RD>RA PJ CLO QE>Q @LILO >FKKBQMLPBA
FJ>DB

AEFP TFIl ?BRIBPBKQBA LK QEB PIBRIB@®QFKD QEB RIFABDK >AGRPQ SFRIIMLPFQFLK LC QEB -).
- 18 >D>FKPQ QESBOII DOAFBKQ CLOJ

3BIB@QFKD QEE@CK TFIl ABIBQB QE>Q IFKB @LILO

/K@B fKFPEBAR @>K EFG®P® PQ® \LRO PBQQFKDP
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#=DERKEEA

HILTP %UMLPROPPFPQ QLOH LK QEB PFDKB@BEDLLQEB @>JBCBBK FAR EXB > ,LLH $, 54
>MMIFBA >PLt QK QEB JLKEQ TEF@E TLRIA LJEBB >B@Q QBPRIQP LK QEB P@GKB®EBQ@H R V
TFPEIQILKFQO BUMLARSIRBP 184%2 > ILLH E>P ?BBK >MMIEEBB TE>Q B@Q FQUI2OFKD QEB
fK>1 FI>DB

7 B B@LJJIBKA IBSFKD QEFP LK CLO JLPQ PELLQFKD P@BK>QRLFERKIBPRIY 54 FKD
WLRO CLLQ>DB LK PBQ >KA AL KLQ E/GQBEKAEEB FK MLPQ

->EM #, 1K?:;

$FPMM > SFPR>| “IBDBK/&BQ/ J>HB PBKPB LC QEB @LILOP QBPEI@LOPOFDEQKBPIRBP 4EFP FP
EBIMCRI >PBJEKABO AR\E:SB > TFABSOFBQV LC >PMB@SB WKFQOFKD

IK?:; &E97J?ED

3BQ QEB IL@>QFLK LC QEB )2%:-DRWEG QCRO @ELLPFKD
4EFP @>K 7B $BA Q MLPFQFLKP LK QEB U®&FQ

4/0 ,BCQ #BKQB@FDEQ

"/ 44]- BCQ #BKQBMRFDEQ

#DJ;DI1?JO

$F>I FK QEB FKQBKPFQV LBYUVPARYH B FQP B@X) JIBPR?QIB >IILTFKD >K B>PFBO SFBT LC QEE
LOFDFK>| FJ>3B>IFKD ?>@H QEB )KQBKPFQV TFB>HR.%B@(PRPPFPRBBVP @>IB FKgRBK@B
20FKDFKD P>QR ?>@H.RKRO FJ>DB

NFEIKH 11?13 KIJ EC?P7J?ED

(1 M?J>WHCMT7HL ;HI?ED  #LKQFKRB QEFP PB@BSOKELTL@BQ QEB JLPQ LRQ LC
%UMLPR@PFPQVBH7J?D= BKH EMD fd ' *
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->KV @>JBGP M>QF@RI>OIV TEBK PELLQFKD FK ILBBIMOE BFHD=>J;| EFDEIFDEQ >HHh§1J

PE>ALT >Q8RBHREJ>;H J>7D >KA @GPMB@BINXRII PE>ALT @IFMMFKD JFDEQ 7B >P EFDE >P
>KA EFDEIFDEQP JFDEQ ?B>P ILT >P  CLO BUXIMIBC?P?D=J>, NFEIKHI?IJ P@>IB BKFERO
QEBPB PBQQFHEIRBO @ MVLROF;9?W9 97C;H CLEGK7HDJ;;: 799KH790

4L ?BDFK PBQQFKD QEB P@>1B TEGEBMDQI>; B?C?JRLO QEB CLIILTFKD BU>JMRPFKD > 68
PBQL® ,LD D>JJ> ?RQ QEFP M@BARCMMIFBPXKV @>JBCLO D>JJ>

&FOPQ MLFKQ QEB @F3BO>K\BH?=>1?GB@QP QE>ELFENFEI; QEB PELQ > TEFQB @>0 LO BUMLP
@LK®@OB LK > 20FDBEQTRH AL fKB JKHD E<< ( WBJ;EF;D J>; 7F;HIKH >KA:;:9H ;7I; J>; I>KJJ:H
IF;;; FC KBBABA
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) 20FBgV MLFKQBA QEB-@T3EBP QEB PRK AROFKD YFBILS QEFP PELQ QEFPR BBRBO
>ASFP>?IR EBBM QEB PBKPLB PRQ ) AFA FQLRLALKQ ESB @

IAA >K %UMLPR@®PPFPQ SE> EEB NFEI; NFEIKH; 1?13 FC KLQB#¥AV >MMIFBA
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YBK QELRDE QKB >®> FRB;7HBO 9B?FFRBEB !|OOF C>IPB @LILO P@>BMEBHKFQIRM;: J EWN
J>?1 <EH 7D 799KIHH7:?D=

3BIB@QJOB;>KA @ELLPBF Q@ PQX®TFQE >K BIMGBPEQ QE>Q TB @>K JLAFCV

3BIB@Q¥ . Q ?BDFK @RFEW>QFLK

4L ?BDFK >AAFKD-KIOBI;B;9J J>;
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| ABC>RIQ @LILO >H4DB FP MI>@BA QB P@>IB RBS7D=; QEFP @LIMDB:9J?D=FQ

BQP @ELLPB. Q >@Q >P >KBBUMLPB@IFM T>OKFKD

.BUQ TB @>k2J J>; FEI?J?EDC QEFP @LILO LK QEB IRJFKLPFQVB@ISB=2?3KA ASDDFKD FK BFQEBO
AFB@QFLK
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-L SB QEB @LILO ?IU@MHEQ C>0 OFDEQ KILTBKY?D J>; H 7D=; M?BB =;J F7?DJ;: H P
@>K ?B PBBK KLKB LC QIEBB FK QEFP FISBB B>@E PL TB KBBA R:;9H;71; J>; '#( RKQFI TB
PBB >H: 8BE8 >MMB>0 THBQEB PRK FP IL@>QBA

7EBK AB@SPBAIQ TB E>B fK>1IV CLRKA QEBCXQ TEF@E QEFP @98B6I >?=>B?=>JI
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AEFPEA >8> FP QBIIFKR \DEFP A>Q> FP DBQQFKD @IFRIFBA R\ IBQQEBO PJ>Il @LRBD S
FJJBAF>QBIV ?BPFAB QEFP :GB)X>P > T>OKFKD

LT FC \LR PBB LXXDB FQ JB>KPR/B >KAFA.R PBBEA VR 7H 9B?FF?D=
>?=>B?=>]|
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2BMB>Q QEB P>JR®BPP ?RQ QEFP QEEBIHAH ;NJEC;l ) E>SB JV PELQ PBQ RM FK > A>OH
BKSE®JBKQ ?RQR J>V PFIMIV @20 QEB IBKP CLO QEFP PQ>DB TEBKMEKIRKEKD QEB @>JBO
D>JJ> PD7J?L8B79A FE?DJ

#@B>0QB > KBT @LILO ?>KA CLO/(HE ) MBBO@LLI @LILOP CLO AB&RI=A KLOJ>IIV PBQ

EFDEIFDEQASDJ] @LILOR BEBIM JB FABKQFCV BHBENWRF@HIV BFBD@B QRPB >KV @LKDRGLK
QE>Q JSBP PBKPR QLR
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3BQQER Q@ >KA>AGRPQQEB S>IRBRQEB MLFKQ EE@QILO PQPOBFKD EKR@BA LR @>K
@RPQFVB QEFRIRB RKQFI QEBI; BL;BFP >@@BMQ:ABRY>KVQEFKD QE>Q DBQP M>FKQBA ?IRB FP
@LKPFABO@IFMMBA PLEBQEB2 Q @IFNLOB LC QEB KLFPB

"B@>RPB %UMLBPROFPQ FP RIQFJ>QBIV > DRFAB PBQORRBRYEBEEBMFKD RP >BAW
FPPRBP >P PLLK >P\QBELT RM)K QEFP @>PB FC TB:EBBBEK; LK PLJBLKBP C>@B TB
KBBAIQ?DYI: ;NFEIKH ; LO QEB CLLQ>DB THEZB)

.BUQ TB @>K >AA > PJSTOKFKILMB KBUQ QRO@IFMMFKRBAGRPQBEAFQE QEB EFDEIFDEQP

510© 5PBO 'RFAB * 7=,



3J>11($ 5PBO ->KR>|

4EFP FP TE>Q LRO P@>IB ILIBAIPQEHEB RMMBO >KAMKIEP GMMIFBA
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(BGB FP TE>Q > PELQ ILLHBPTEBK TB® BIMILVFKD QEB KBT BUMB.PRCIBAEB @LILOBB>|
MB@FPBIV TEF@EP-EBHIE L;H78B;>KA TEF@QEBEBEIJ

.o TH ;71 7TH; 9B?FF;: >?=>B?=>J1RB >B>P >BKLFPV @IFMMBA PE>ALTP

9LR J>V @LKQFKRBARA @LILOPQEB P@>IB CLO BU>JEIPFE?DI BMBPBK@?D ED;I LO >K
DBV @+*0@E>Q

NFEIKH 11?1 +K?9A-J7H J

&QJ >KV M>DB @IF@H QPRE@H LO Q>M BEBB@BKD RM T: (M.  EEBtKA KSFD>QB Q
NFEI; NFEIKH 1I?1] >KA PBIB@QQRA FQ QEB @RRQ M>DB
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IK@B >AABALNR @>K?J QEB PBQQFKDHRL?=7J?D= H?£2Q>MMFKD QEB OEDEEBO@UMLHRO
>PPFPQa FP EFDEIFDEQBA

"V ABC>RIQ QHB? 7Bl; EBEHP@>IB FP RPBA TEF@ E BRQ-NIO@BPQ>D

IKLQEBO P@>I1B FREYEBIKC &IPB @LILCEF@E FP >BAEBKQ LC @LLLIDEKH "IRB 'CBBK BIILT 2BA
4EFP FP B>PFIV PBBK LK QEB 'RFAB ?>0

& 4 ED; BMI>@BP )2% BUMBBRRBP TFQHERP 4EB RPOIP >BGMBPBKQBA/@LILO ?BQTBBK "I>@H
RKABBUMLPBA >KA 7TEFQEBBUMLPBALR @>K >IPLE2QBLNRO LTK @RB®BQ RM.Q

4EB @ERQO?’BILT ABP@OF?BP TE>Q B>@E @LILO JB»KPBPEBKQF>11V TEBKB:K;DJ FK VRO P@BKB
DBQPEBEH?P QE>Q JB>KP FRITFP?D J>;, 8H?=>JD;ND+; IF;9?W;: EBB
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AEFP >IILTPIR Q J>HB BUMLPR@B@FPFLKP QB-%PBA LKOKC;H?9 TBK;| >P LMMLPBA BFIMIV
ELT QEB FJ>DBFF;7HI TEF@E ABMBKAFKD LK SFBTFKIRIBKSREXKA J>KV LQEBO CSB@>K VFBIA
FK@LKPFPQERRIQP

0K>?IB-")1 #, /# Q@ DBQ >K LK JLKEQSFBT LC TERE@HK:| >@ DBQQRKIFF;: Q@ QEB @LILOP
LK QEB P@>IB

%UMLPRG&IRBP KB>0O QEB J>0OH LK QEB P@>IB TFIlI DBKBASFAB QEB JLBQIKFB HKBJLK>KC7D
IA?D 7FQE QEBH? 197BQEFP JB>KP QEBAKA=H,D ?>KAP MGFAB > B&Q DRFAB >P QEBH>KA
BEM;K&KDB CLO BUMLPFKD C>@BP
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3QF@HFKD TFQE QEFFBBENRBPHESKP THI ?BO9B?FF?B=-MLQFLK LC QEB PHV PRK %BNRPRTD

J>HBP FQ @IB>0 TEB2E Bl 7B @IFMMFKD ILPFKD AB@HRIEXPLERBUMLPBGV M>FKQFKD PR@E
>®>PH:

#IFMMBABXP >B QOF @HW¥KFMRI>QB FK MLEERERFLK ?B@>RRB-QERREID @8 @LIMOFPBA LC >
PFKDIB ?ILRC @LILOIRB

)C )7HAD J>; ;DJ?HI>EJ QEB @IFMMBAR-OC QEB PHV PRK >MMB>0 NRFQB RKK>QRO
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)C ) A>BK,; L;HOJ>?D= 8KJEB PHV PRK QYBEB@E >MMB>0 JR@B I@@BMQ>?IB

7EBK DOABA KLOJ>IIVA?D ED;I C7?DJ7?D FB;DJO E< :;;JARB Q?BFKD BUMLPBA FK >K LM@QKDH O
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‘BEM B;<JFP >K BU>JMIB DEHC7BBO :NFEI;: <798:BEM H?=3P >K BU>JMIB LC IB:;H;NFEI::
<79; QE>Q E>P ?BBKRIDEQ RM FK @LHAFRD QBHLQB QEB BBE@B PK7=; DE?!;

%UMLPFKD > PELQ "GRPQ OFDERBSTHN $BQTBBK PELLQP>QMBO-KA @>IFD?RQ FP >NP >
@LIMOIFPB FK PLJB T¥ 9LR JRPQ AB@FAB/ ?CFED>® \LRO-?=>B?=>3KAI>7:EMI >KA TE>Q
TFIl @LKQOF2RQBE?BQQBO fK>| FJ>DB >KA QEF® GBMBKAFKD LK J>KV BIBJBKQP FK@IRAFKD
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FKQBKABA @LIAB>ABIBEY JBQELAP 6&8 >KA LC @LROPB QEB ERPBIC PLJB E>KAIB EFDEIFDEQFP
?BQQBO QE>K PE>ALTP CLO BU>JMIB LQBEPR SF@B S
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4,8H7

-?C?B7HEINEEIKH 11?1~ QEBB?0G QLI EBIMPIAR JLKFQO BUMLARQW.RO FJ>DB MBOIW?
AFPMA#KD RH?F; F7JJ;HPLIBQFJBP @>11BA JEEFKD >KQBEBQ #;9?W9 8H?=>JD;IDKDB )2%
LK \L.RO FJ>DB

4EFP FP RPBCRI CLO BPPBKQF>IIV PBQBFNIRRAMDPREA QVMF@>11V CLO EFDRFRDERQPARQ V
LKB CLO PE>ALTP >P TBIl >P PLLK =HRESEFQP Q&8 VR PMB@FO®B?0C M>QQBOK FP ABRMI>
LK QE>Q MIKDK LC QEB FI*DB-QK ¥R LC BBO LO RKABO BURBLFRRABBRO

4;:8H71 )L ;HL?;M

4EB :B?0 QLI >@QP LK LKIV LKB ?0FDESKBBPQ > QFJB J>UFJRJLC FKPQ>K@BR@GIHLTBA
PFJRIQ>KBLRPIV 1.$ FQ ALEPKBP>QR® QEB FJ>DBIEHMLPRPPEPQ

)C PBQ QEB M@BC-RDB )K J>KV @>PBP RPFKDBZERQLI FP >P C>PQ HIF&RD QEB FOFP ERAEKY
PBB LO PBB QEB :tMEBE>QB >JLRKQ LE?6\WQOFMBP QEBW M>QQBOBEILFP PQFNRPO@ QFKD
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https://guide.smallhd.com/a/831106-exposure-assist-false-color
https://guide.smallhd.com/a/808517-exposure-assist-false-color
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CLOLNRO LQEBO LK PBQ Qx*PEE>QEKD > KBT M>DB PMB@Ff@>11V CLO ER@LIQ&§FK) Y>@H >KAECLO
CLO > NRF@H BUBIPRRQ @EB@H TEBK KBBABA

)C R TLRIA 8QEBO ILLH >Q>MEIBUMLPRGLRO FJ>DB QE+KESSB FQI>FKQBSRO E>B >
ILLH >Q QEB-SBCLOJ

4;8H7 -;337?D=I

1@@BPFR?0 QLI PBQQFKDP JBKRSFD>QFKD OFDERPPEKHIOQEB OFREJEBK: B?G FP
EFDEIFDEQBA FK.QEEPQ

)D

ALDDIBP B?0 /CC /K 4EFP @>K >IPL ?B ALKB LK QEBXD ¥ PBIB@QFKDIQEBK® >@QE&KD LO
AB>@GQEFKD FQ TFII ?B BBK TEBK >@BBFRA '@V TEBK FK>@8QFS

?D #,

3BQP QEB JFKFJRJ )2% ?0FDEQHBBPGE>Q TFIl >E)BRIEB?0 CRK@QFLKAEER/TFII ?B QEB
BUMLPBQLR TFIIPQ>® QPBB QEB PQOFMBP

"IN #,

3BQP QEB J>UFJRJ )2% ?OFDEQKBEP QE>Q TFIl >XBRIEB?C CRK@QFLKAEER/TFII 7B TEBQEB
PQOFMBP TEMPELTFKD

EBEH

#ELLPB QEB ?>@BRKA @LILO LC GEBWI>QQBOK >AGRPQ CLO SFPF?FIFQV FK AFh@RIQ SFBTFKEL
PR@E >P LRQALLOP LO LK > GF? DFJ?>|
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https://guide.smallhd.com/a/808524-waveform
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#=DERKEEA

7EBK RPFKD > ,LLH $ 54 fIB VLR J>V T>KQLBK>?IB QEFB>QBIEF@E >MMIFBPEXEBQLI Q QEB
EH?=?D7B F29@WIFKD AKQEB JLKEQ >KA=DEHJ>; 7FFB?;: & /. TEF@E TLRIA >IQBO QEB MLFKQJ
TEF@E QERIQLRIA >@ QB 4EFP FP FIMREXQ ?B@>RPB FQ >LRT® ¥AGRPQ CLO QEB LOFDFK>| PEL
DFSFKDR/QEB JLPQ gBUF?FIFQV FK MLPQ

7 B B@LJIBKA HBBMFKD QEFP LMQFLQB&RRBPERMI>KIQGMMIV > ,LLH $ ,54 AFB@QIV\QRO
CLLQ>DB FK MLPQ TFQELRQ >KV >AAFQFLK>| >AGRFRUBKFRDBCLO

4;8H7 +K?9A -J78

)K QEFP PB@QFLK TB TFIl 828 Q:> M>DB >KA @RFYB FQ @PB >P > CRK@QFLK>I BBMERRO

(BOB TB E>SB > PELQ QE>@BRNFEl: TB @>K RPB QE8H7 QLI Q ABQBOJFKB7J M:; D;:: J E:E Q
@LIMBKP>QB CLO FQ/SEMTKI>

&0J >KV M>DB @IF@H QPRE@H LO Q>M BERIB@BKD RMA .BT 4 LLla
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> SFD>QB QFEl; 4 ;8H7 >KA PBIB@Q QEB>AA FQ QEB @RRQ M>DB

7 B ALKQ PBB >KV BGCBQ ?B@>RPB QBB7 QLI LKIV79J?LJ;I 8 O ;;:<7KBJED  8H?=>JD;ll 7D:
78EL; @LKCRPFKIRY> S>IRBP @>RB€@E ?BILT >KA >?LB

"B@>RPB LRO @>3BB79;| 2JI H;H;NFEIKH B?C?J 8;BEM LO )2% NRFQB @LJJLK TEBK
PELLQFKD FK ILD g>Q D>JIMPD;;: J E 7:@KIJ J>; C?D?CKC #,RKQFI QEROS FP >@QPBA
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ILR @>K?J QEB PBQQFKDAL?=7J?D= H?<Q3M QEBEDIX QR@EPBBK TEBK 'B?Ga FP EFDEIFDEQBA

LT 59H;71; 3>; '#( #, PBQQFKD RKRKD¥K PBBP8H7 F7JJ;HI?BFKD M>FKQECOLQBBI?=>J;1J
MLQFLK LCRO FJ>DB

4EFP >AGRPQJBKQIMIPBQTBBK @>3HD>JI>P

4EB \B?0 M>QQBOK FP KLT FKCLOJFKINRIIQ@EB LK LRO FJ>DB QE>QUQEMRI7 9B?FI >?=>B?=JEFP
J>OHP QEEF :D: E<EKH :0D7C?9BE; &QJ KLT LK FC TB PBB >BAS M>QQBOK TB HKLT CBAERQ
QEB PELQ FP ?BERBUMLPBA FK QE>QRUIKQ.C QBEBEO
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"OFDEQ L?GB@QP IFDEQP PRK I(C@BKBBUMLPBA >KA TFIl AFPMMB?0 M>QQBOK FK
QEBPB @>PBP

)C VR TFPELQI>H B QEBB?6 M>QQBOKBLQI?8B;MRBIV @LPJBQFER @>R>7D=; J>; 9EBEHC QEB
EFDEIFDEQEBY»>E>SB @E>KDBA JFKBD Q J>HB > B® AFPQFRI@ONFEIKH M7HD?D= 7H

| Q QEFP PQ>DB TBL@;:MFEIKH :EMD >AA >K WBJ:H ::9H;7l: #) LO?DOAI; I>SKIJH IF:: Q@
-7HAD QEB FJ>DB RKQFI BEBMFQQBOK FP KL ILKDBO SBEBEEPIB €B2=>] ::J77B 879A
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I Q QEFP MLERQ@W TFPELQAA >I;,9ED: 4 ;8H7 QLI >KA PBQ FQROB IQI>7:EM 7H;71 Q >@Q >P
BUMLPBC?LRKA>OFBPEBIMC7N?C?P.OD7C?9 HD=;

(BCB TB MI>@B QE@®¢, >Q FGEM;J FEII?8BPBQQFKD QEBK PBRBEB E >KA?DIHI; 7<
D:9:117H ORKQFI MFQ@E ?1>@H PR F@QES QEB fIQBO

&BBI BB QMI>@B > IBKP @>MROV@>JB@ D>RDB TE>Q FQ @LKPFABOP MFQ@E ?I>@H
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LT TB E> SB > M>DB @LKfHACD T>0OK RP TEBK TB BEL;H;NFEI?D=>KA TEBKKD:;H;NFEI?D=LRO
CLLQ>DBKVQEFKD FK QEBPH>TFII 7B @IFMMBARI@QAK KLT >AGRPQ CLO QEBPB IFJFQP @LKPFPQ
MB@FPBIV

"B@>RPB QEB?0 QLI ALBPKQ >@8BB LK MO® LC QEB FJ>DB LRQPFAB QEB PME@PIHQ@LI?FKBP
TBIl TFQE LQEBORPR@E >P :@RP |PPFPQ DOR'RFABP TFQELRQ QEBBX@B @LJIFKDLQ
@IRQBBO
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EBEH *?9A

EBEH *?9A1 P>JMIBP @LILCIRB FKCLOJ>QFLKXC®D=B; F?BQ DFB > MB@FPBXALRQ LC >
PMB@Ff@ IL@>CBBKQ CIGTJ9>?DIRIQFMIB @>3HBQ.0 DBQQEEMI?IJ;DJ ;NFEIKHFK
@E>KDB>?IB IFDEQFKD @LKAFBFRIMFKRDIOC @LILO @E>Q0 >K J@PR?GHAIY> @B

4EB #LILO OF®® FP RKFNRB FK QE>Q EEMMBPK@ GFEBK KLQ FK RPB JB>KFKD TEBK QEB
QLI FP >@8BBA JISFKD QERBQF@H TFEBIQEB [@XPE>FOLRKA QEB FJ>DB >KA KLQ gFM
QHMDE M>DBRL CBBIV JLSB ?BQTBBK M>DBP AFP>?IB QEB #LBO OF@H

9LR JRPQ ESB > SFABL PFDK>REB QERRIQ

EBEH *?9M )L ;HL?;M

4EB #LILO OF@®® FP1?BO FB79;>KVTEBBLK QEB FJ>DB BFKD QEEIJ?9AQI7FF?D= ED J>;
EKI9>I9HD <EH 7 GK?9A [;B;9J 7D: J>;[EK9> >EB: 7D: 1I9HBB?D= MPBK®WD=;H <EH CHB?97J;
CEL,C;DJ 7THEKD: J>; I9H;D ->HFKD GRADBJBKQP ?>PBA LK QEB A>Q> TFIl ABMBKA EK QEB RPBO
MBBBK@B
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IK BU>JMIB RPB @>PB CLO QEB @ BCDARR@HIFKD QEB P>JMIB® £K © 97H ?BCLED
BSB® Q>BIAROFKD @E>KDFKD TB>QEBO @ KBENFERIRHQ HBBM QEBIRBP J>Q@EBA CLO
@LKPFPQBKQ BUB/QERDELRQ QER/A>

3MBBA FP KLQ TEREB #LILO OB@IPEFKBP CLO PBQQFKBBINMR RBBALQ-BBM >KWB LK PBBOI
>B@>P PFJRIQ>KBLRPIV CLO QEB C>PQBB@BIPMIBPB@LJIBKA: B?G %UMLPBR@®PFPLO QEB
7 >BCLOFCIR MBBO > P@LMB BIGRMBBA FP >AGRPQ>?IB ?RQ (HEY¥NERHRBBLO

4EB #LILO OF @0l PBBP BUMLPRAB@FPFLKP QE>Q @>K ?BLISABIDGB; FE?IRR@E >PKC7D <79;
LO > @LILO @EFMIII&S>7H) 4L D>RDB > PIFDEQIV TFBBCESS > ILLH >Q QEHRLQ -BOBTRK@QFLK LC
QEB >SBCLOJ]

4EB #LILO OF @B AFPMPLKIV > GRPE>FO >KA > MLMRM @LKQ>FKFKD PLJB FKCLOJ>QBLRERIDEB N
?BFKD EFDEIFDEQBABRNADED>QBS/BEM FEWB:>IILTFKD LQEBO FJ>DFKD AB@EPBLRB
TFQELRQ.QR@E LK P@BK AFP@IQFLK

EBEH *?9M -;JJ7D=I

)D

ALDDIBP #LILO OFR®HCC /K 4EFP FP >IPL ALKB LK QEB’S0 ¥ PBIB@QFKDIQEBQ TFII 2B BBK
TEBK FQ FP >BS}#S'BV TEBK FQ FP KLQ

EHC7J

#ELLPB ELT LR TFPELAFPMYA?OFDEQKBRPDBP
0%2#%.4
2! 7 FJ>DB SIRB TEF@E TFIl @E>KDB ABMBKAFKD LK ?FQ ABMQE ?FQ FP ?FQFP BQ@

&E97J?ED

3BQ QEB IL@>QFLK LC QEBRKAF®@ME > PMLQ LCRO @ELLPFKD CLORBROEFQVILO-GB OLJ
CLO QERERE>FO FQRRIRESB MLPFQFLKP

4/0 ,BCQ #BKQBIFDEQ

"/ 44/- BCQ #BKQBQFDEQ
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https://guide.smallhd.com/a/811156-zebra
https://guide.smallhd.com/a/808517-exposure-assist-false-color
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EBEH

IAGRPQP QEB @LILO LCRPREB-@MCLO B>PFBO SFBT>?FIFQV
$EO -F;;:

IAGRPQP QEB PMBBA >Q TEF@E QEBBQ [@HP EHHOH FIl DIFABPRAIEB FEBR TEBK JLISBA

EBEH *?9A +K7?9A -J78l

)K QEFP PB@QFLK TB TFIl >AA > # L BOQOQA@HDB >KA RPBIFRBD BUMLBR&?<sH?D= B?=>J?D=
9ED:?J?EDRPFKD > @>HJFDK @B>0

&Q.J >KV M>DB TFQE > SFARAOB?9A J>; @E?9AQJ7F J>: I9H.D @ ?0FKD RM(M. EEBU
> SFD>QB QFEl;  EBEH *?9A1 >KA PBIB@Q-GA FQ QEB @RRQ M>DB
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I 13731 M?D:EM>KA9HEII>7?HMLMRI>QB QEB TFKALT EELB>;, @®IJ?9AQI7F J>; 1I9H;D TB @>K
9>7D=; J>; FE?D@RBKQIV ?BFKD P>JMIBA

3BQ QEBLERE>FO LKE?DIK QEB FJ>DB QEER TFPELDBQ FHO?I: H:7:?D= C0J )K JV @>PB ) TFII
MF@H @2BB; =H; O 9>?[EK >K2,2J; EBEH >;9A :H 02::E @E®

4EFP BK>?IBP RPIQ 9EDI?1J;DJ ;NFEIKH PELQLQPELQBPRIQFKD FK IBPP TLOH fSBIROFIBMLPQ
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http://xritephoto.com/colorchecker-video
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4EFP MRB@RI>0 @LILO @EFM E>P ?BBKIAEBPRDHBRAAIB DBY ,LLH CLO QEB 9 IRJ>?0OFDEQKBPP
MB@BKQ>DB >KA BUMLPBR®KQFI BRABD; 7H

#E>KDFKD QEB IFDEQ PBQRM JB>KP LRB BEBQOY®RRRO EKJ E< ?JIHFH AD=;
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AL @LIMBKP>QB >Il TB KBBAIQFPIDI @ILPB QEB FOFP RKQFI TB DBQBB@H Q7BK: <EC 8;<EH
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SPFKD QEB P>JB QB@EKFNRB TB @>K >AGRP@RKABOHKRRBDEQFKD @LKAFQFBSEKA GIEMHKS
@PRIQ QE>Q THY RFH=DI?1J;DJ =W ;78B; <EEJ7=;
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. EEBI -9EF;l
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"?NJE=HC

4EB (FPLDOJ FP > ?0FDEQKBPRIBOIBCQ PFAB FBASIRBP OFDEQ PFAB ?05PEORWERADB
QEMEL:H7BB 87B7D9; E< ;NFEIKH VRO FJ>DB

"?IJE=HC )L ;HL?;M

$BQBOJFKFKD TEER®O BUMLBREP ?>1>K@BA FP PFIMIB TFQE QEBJ(FRXY>BKCF-P PEFCQFKB JLO
Q@ QEmB;<JJLOB LC MRO FJ>DB FPA¥KEM FC 3BKCH-PIQJ>CAP QEB?=>3L. RO FJ>DB FPDBIV FK

>?=>B7=>]

/KB NRF@H DI>K@B LC QEBEIFRP BKLRDH.QJ:HC?D; J>: E L;:H7BB :NFEIKB7B7D9; LC YRO FJ>DB
KLQ fKB ABQ>FIP >?LRQ FQ ?RQ-DEMERLC THBILPQ LCARO FJ>DB ABFDEQBA
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"BVLKA ABQBOJFKFKD BUBIRPRR@B QEB (FF&) FP LRQ@I>PPBA FK RYFIEB\LQEBO BURLFRO
QE>QBQOLOB PRFQ>?IB CLO MFKMLFKQFKD PMB@Ff@ FPPRBR® DKUEERIEPESP>QFIB P@LMB CLO
JLPQ PBQRMPSE> ILLH >Q QEBSBCLOJ

4EB (FPDOJ FP > DLLA ILT M@IB P@LMB >P FQ ALBPIBKEBIOY/ ILPB >KV RQFNMQBFEKD P@>IBA ALTK
>KA JLPQIV LRQ LC QEB T>

"2IJE=HC -:JJ?D=I

)D

ALDDIBP (FRQOJ /CC /K 4EFP @>K >IPL ?B ALKB LK QEBXD ¥ PBIB@QFKDIQESKA BFQEBO
>@QRIFKD LO AB@EKB FQ TFII 7B BBK TEBK >@BFRA '@V TEBK FK>@QFS

-JOB;

OF@H.RO gSLO LC (FERSJ
,5- 1| AFPM#P > 20FDEQKBPP IRJ> MILQ LKIV
2" AFPMISVP RJ>K @BA DBBK >KA ?IRB-&RBP FKAFSFAR>IIV CLO > ILLH SQSERGHEY LC QEB FJ>DI

KBB -9{D

$FPMMP QEB EEPQJ FK > CRIl PBBK SFBTEF@E FP RPBCRI TEBK SFRIFKEFEQ>K@B LO FC RPFKD
JRIQFMIB JLKEQP TEEBO>KLQEBO @>K ?B AARKD-QEB FJ>DB FQPBIC

17:J>

3@>IBP QEB (EPQJ ELOFVKQ>IIML@BIM TFQE-@M&DFKILRO TLOHPM>@B
"2=>]

3@>IBP QEB (EPQJ SBQF@>IIV

&E97I?ED

3BQ QEB IL@>QFLK LC QBBFRIQ> PMLQ LCRO @ELLPFKD RPBCRI TEBK MI>@FKDLIMQFMIB Q
P@LMBP LK B@O
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https://guide.smallhd.com/a/808524-waveform
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4EBB >B IL@>QFLKPMI>@B QEB (P& fBIA
4/0 ,BCQ #BKQBIFDEQ

9$$,% ,BCQ #BKQBZFDEQ
"/ 44/- BCQ #BKQBQFDEQ
&RII 3@BK FP >KLQEBO LMQFLK

)F792J0

IAGRPQP QEXKPI-BX@V LC QEB ?I>@HD®R&A ?BEFKA QEB (BRI CLO B>A>?FIFQ\ PQFKD
)KQBKPFQV ERIMR.OMBKP>QB CLO > ILTBO /M>@FQV

#=DERKEEA

"B@>RPB JLKEQFKD TFQE > ,LLH $4 >IQBOP QEB FJ>DB >K/BQHEHBEQP BUMIBPRQ @>K ?B RPBCRI
Q FDKIEDFQP B@IP LK BUMBRRAP 4EFP JB>KPMR @>K JLKEQ TFQE >KW¥MBA ,LLH TEFIB RPFKD
QEB (FPRSJ QL PBQ RNLRO @>JB@ ?B BUMLPBAIMBOIV CLO >KV LQEBRKDMLPPF?FIFQFBP FK MLI
?B@>RPBFQOHFKD LCC QEB &> 1BBDFK>| R{ABA FJ>DB

7 B B@LJJIBKA IBSFKD QEFP LK CLO JLPQ PELLQFKD P@BK>QRLFERKIBPRIY 54 FKD
LRO CLLQ>DB LK PBQ >KA AL KLQ E/GQBKAEEB FK MLPQ

"?1IJE=HC +K?9A-J7/H

)K QEFP PB@QFLK TB TFII >ALDEFPD > M>DB >KA RPBIFPBD BUMLBRO

&Q.J >KV M>DB TFQEBBA9B?9A J>; QE?9AQI7F J>; I9H;D Q@ ?OFKD RM(;M. EEBU
> SFD>QB-QEF;l "?1J E=HC >KA PBIB@Q QEB>AA FQ QEB @RRQ M>DB
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| DO-ME >MMB>O0P FKIQEBRDEQ LC QEB FJ>DB )Q TFIILABE>RSGIBBP /SBOII %UMLPRO
(FPQDOJP (B>A 3E>ALT IBBIP LK QEB IBCQ >KA (FDEIFDEQP LK GIEB OBBEEQ LC QEEB@RIDQBII

LR TEBB \LRO BUMLBR®IRBP C>IIFKD >ILKD QE>Q P@>IB

4EB LSBOIl TBFDEQ LC QEB FJ>DB A>Q> FP MLRFSBAKBER)<J E< J>: ZH> QEFP FP QBIIFKD RP TB
E>SB > ILQ JL8 PE>ALT >B>P QE>K EFDEIFEE® >0
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3FK@B QEFP FRORIB PELQ THREQBS/ BBK IFDEQ KL PRMBO ?0FDEQ L?GB@EBBTRREHKQ
?BQQBO ?>I>K@MBREBLC QEBIME K>\ QEB:DJ;H
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4EBB >8 KLPMMAP Q> QEB C>0 IBCQ LO C>0 OFDERHR QBREE-RL;HOJI>?D= ?D EKH IFRJTFQEFK
> KI78B; ;NFEIKH OKDB >KA >P BORIQE 9B?FF?BR L@ @ROOFKD

,BQP BAFQ ELT QEBNIEX>MMB>0FD7L?=7J?D= H?£&07FF?D=J>; THMTEBK (FPA(®OJ a FP
EFDEIFDEQBA

&LO > ?FQ JBARPBCRI FKCR @>K ISFD>0B Q 3& >KAPBQLIOS @, Q DBQ>@@BP@®QLO
FKCLOJ>QFLK FK >AAEQELKSYIRB

*RPQ >P TFQBESBCLOJRPFKD 2™ JLAB IBQPL\R PBB QEB FKAFSFAR>|3HRBFSLBA DBBK
>KA ?IRB QE>Q BRMMRO FJ>DB )CR/PBB > AFPQFK@GBBMSOC @LILOP LK SEB IR
TFIl KLQF@B BLOLILOFW>QFLK-B¥QRO

4L >AGRPQ QEB MLPFQFLK LCMEBLKPEB PGBK R>0$KDB TFQE LQERGQO CLO ?BQQBO-DBKBO
SFPF?FIFQV >IQ80 QER >KA RPB QEB/BQF@H LO QRWAQEB B8R OMI>@B QEBIDD
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https://guide.smallhd.com/a/808524-waveform
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7 B @>K >IPL >AGRP@BHBC QEB¥ME >KV T¥ TB TFPE LO RPB &5,, 3#2%%. @BAF@>QB >K BKQFO
M>DBLQQEBB>QMR0

7FQE QEB >AAFQFLK LC 2" A>Q> TB @>K QBIl QE>Q LRO FJ>DB E>R FTAMES SAFREQBO BKA
VBIILT >B> >KA > @LLIBO @>PQ FK QEB PE>ALTB>?IRB >0
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#>JBO>P TEF@E 8 >K>RQBUMLPROFII LCQBK RPB >K FKQBQIOSEFPQEBFO DRFAB

JB>KFKD FQ TFIl @BKQBBRDER LK QEBMED-P ?BPQ >P MLPPF?IB GRPQB-ROEKECEBO
J>KR>IIV

"B@>RPB QEB (EPQJ ALBP KLQ HKLT QEB @LKQBURQ.EELQ FQ @>K PLIBQFJBP ?B.QOF@H}
RPB CLO BUMBPRO-K@BLO BU>IMIB > ?0FDEQIV IFQ PKLT P@BKB TFISFBFDE 688 OFDEQ
?RQ FC THIBUMLPB@ @BKQBO QEB IREB TELIB P@BKB TFIl QEBK AB@H ?B@>RPB
20FDEQIV IFQ PKLT PELRIA >MMB>0 ?@HBQINBROER ¥6 PELLQFKD > PR?GB@Q RKABO >
PMLQIFDEQ ?RQ >D>FKPQ > /DORKZ>@EB (RE®J J> V >MMB>0 >PLFCEAB >K

RKABEUMLPBA FJ>DB FOB® QFKINEB A>OH ?B@RKA &.0 QEBPB @>PBFB@LOJBKA

QEB >SBCLOMUMLPR@®PPEPQO. B20 >P QEB@>KBBILQ FPPRBRIZFP@BM)B MQBLKP LC

QEB FJ>DB
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https://guide.smallhd.com/a/808524-waveform
https://guide.smallhd.com/a/808517-exposure-assist-false-color
https://guide.smallhd.com/a/811156-zebra
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1 7L:<EHC

4EB1 7L;<EHCFP DBKBIOY @LKPFRB@EBEIJ HESKIJ ;:NFEIKHJEERB@>RPB FQ MILR® FJ>DB
IRIFK>K@B ?0FDEQKBPP SKIKI@E@B FC REEKIDAB ~ Q > DOME ?RQ RKBRBEB
(FPQDOJ FQ MEVPF@ZT08>;1 J>; I9H ::D <HEC B:<J E H?=>]

1 7L,<EHC )L;HL?;M

IQELRDE 3J>II($ MQSFABP J>KVS>FI>?IBLQIP Q EBIM TFQE PBQQEMB®BUMLBRIDPQ LC QEB
AB@FPFLK TFIl ?B ALTREQQ TLOHP CILB \5PB QEFP PB@QHALKIKBBA EBIM AB@FAFKB TEBO
PQXD

4EB 7>SBCLOJ FP >K ERIBO/ @LIVMBEBKPBBUMLPRQ@LI ?RQ TEBK KBBAFKRIABOPQ>KRY
BUMLPRGEBIP @O > NRF@H DI>K@BMLPRMPFPLO. B?0 J> V ?B ?2BQQBO LMQFLKP
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/IK@B YR DBQ @LJ@QX?IB TFQE ELT QESBCLOJ TLOHRKN @>K NRF@B#H@EB LMQFJ> BUMBRRQE FQ
?V87B7D97D= ;NFEIKRBQTBBK QHB/IQKA ?LQOLC QEB BME QCTA; IKH; >?=>B?=>J1 7D: |>7:EMI

7HD J 8;?D= 9B?FF;EE >7HI>BQC Q&EB>6 MBOE>MP >AAFKD PLJB IFDEPEQ >B8>P LO AFCCRPFKD
fIQBOFKD EFDEIFDEQP @>K EBIM @LJMBKP>QB

7 >BCLOJ FP LCQBK @LBRFRBB?BPQ BUMRRRIPB@>RPB FQ >IILBR $/B@FPB JB>ARBKQ LC >l
>PMB@QP LC QEB PJFIB ?0FDEQKBPP >KAJB®E@LILO ¥PBQQFKD PEBIE) 2"

"B@>RPB QEBIBCLOJ D>FKP QEB JLPQ ?BKBfQ TEBK RPFKD QEB CRII TFABK LPLQER-P@O
FQ J>Q@EBP QEB FJ>DREQSFWFQ JFDEQ @LKPRIBLIL&RO FJ>DB QEAR\*B

@LJICLQ>?IB TFQE )Q JFDEQ TLOH ?BPQ >P FEBK.IK P@IFKD RM QEB ILDBOKVILOLC

QEB PBEX ?RQR @>K RPB QEEPERTBSBO FQ TFIl TLOH ?BPQRCLO V

1 7L<EHC -;3J?D=l

l@@BPP QEBBCLOP PBQQFKDP JBKRKEBFD>QFKD OFDEEPPEKIDIREB OFDLEQ EBKOQEB
7 >BCLOJ FP EFDEIFDEQBA

)D

4LDDIBP QEB-BBCLOJ /K /CC 4EFP @>K >IPL ?B ALKB LK QEBXD ¥ PBIB@QFKDLQEBKR
>@QRIFKD LO AB@EKB FQ TFII 7B BBK TEBK >@BFRA '@V TEBK FK>@QFS

#=DEREEA

ILTP VLR @ >MMIV > LLH $,54 Q. VLRO CLLQ>DB TEFIB JLBFKD > BBCLOJ QE>Q FP KBE@QEA
2V QEB ,LLH4EFP IBQPR/J>HB BUMLPR®B@FPFLKP ?>PBA LK QEB PFDK>| @LQERIOKFQD CLO
FAB>| gBUF?FIFQV FK MIFRQQFDK

1; H9ECC;D: B;7 L?D=J>?I EDDKLOFKDRO 54 CLO JLPQ PELLQFKD P@BK>OFLP PL QE>Q QE
T>8BCLOJ >MMIFBRERBEEJ7=; 8;?D=;BEH;: FKPQB>A LC PEFCOQRKA *BFIB >AAFKD LO
>AGRPQFKD >5%,
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-JOB:

9LR TFIl ESB QBB LMQFLKP

, 5- I AFPMI¥P > ?0FDEQKBPP IRJ> MILQ LKIV
2" DO >MEP B>@E MO¥%J2QILO LKMDLC LKB >KLQEBO

20 121$% MEVPF@>IIV PBAQEP QEB 2BA "IRB >KBB® @E>KKBIFALFP ®QB PB@ QFLKREIMLO
OFDEQ PL\QEBK ?B SFBTBA B>PFIV FK FPLI>QFLK

& 3)/.

>WRQ E>P > PBQ LC 3R?JBKRP QE>Q TFLRIRPBQ QEB MLPFQFLKFKD P@>IB >KA SFPF?FIFQV |
7 >BCLOJ

KBB -9

$FPMNMP QEB BCLOJ FK > CRIIBERGFBRPBCRI TEBK SFBTRKD>@BPQ>K@B LO FC RPFKD JRIQFMIE
JLKFQOP TEEBB>>KLQEBO @>K ?B AAPRD>QEB FJ>DB FQPBIC

1?7:3>

3@>IBP QEB-IBCLOJ ELQR@>IIV
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7 B B@LJJIBKA IBSFKD QEFP >Q  LO PEJEB P>JB TFAQE R0 FJ>DBL@®>FK QEB ?BKBfQ
FC QEB-DIE J>Q@EFKD EBKB/ TFQERO FJ>DBIOOBCQLQOFDEQ

EBEH

4EFP FP LKI8>*I1>?1B FC RPF&D!,3QVIB
9LR @>K PBIB@Q QEB @LILO |ISBQEBITFC ABAQO > PMB@FBA PBQ

"2=>]

3@>IBP QEB-IBCLOJ BQF@>IIV

&E97J?ED

3BQ QEB IL@>QFLK LSRR DJIIQ> PMLQ LCRO @ELLPFKD RPBCRI TEBK MI>@FKD 1R QRMIBIBP

LK P@BK
4EBB >B8 MLPFQFLKRAELLPBICO

4/0 BCQ #BKQBIFDEQ
)$$,% ,BCQ #BKQBEZFDEQ
"/ 44]- BCQ #BKQBQFDEQ

&RII P@BK FP >IPL >K LMQFLK

#DJ;DI?JO

IAGRPQP QEB ?0FDEQKBPP ISBQER DOIE QEB MILQQBARIKD FREFB FC QEEMED>MMB>QP Q
C>FKQ 4EFBE&IIP QEB @AIMDQLC QEERME KLQ QEB ?21>@HIBRXA >AGRPQ QEB /M+@FEXKQB
QE>Q

)F792J0

IAGRPQP QEEREXK@V LC QEB ?I>@HD®RBA ?BEFKA QEBESBCLOJ FP ?I>@H FP LM>NRB

&0 ?BQQBO SFPRREFQROQBKPFD@LIMBKP>QB CLO > ILTBO /M>@FQRAEC ABPFO
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N

"OFKDP RM > PJ>Il $8>?IBTFKALTabR @>K MI>@B LK QEB FJ>DB QE>Q EFDEIFNEQR QERER O
7 >BCLOJ FQ @GPONKAR Q5PBCRI CLO DBQBBKEMB @Ff@ BUNLIPRTLOJ>QFILKY EBMB@Ff@
M>Q LC QEB FJ>DB PR@E >R_RBFKERQ PMLQP LO @RFERGDBFO

4EFP TFII LMBK > PR?JBKR CLB ARR)QFKDP

D78B;::

4LDDIBP SFPF?FIFQV LC QEB 3MUEFBQRPQ ?B BK>?IRA-RWIBK QEB PR? JBKR
1?7:3>

IAGRPQP QEB TFAQE LC QEB 3MLQ -BQBO

"?=>]

3@>IBP QEB EBFDEQ LC QEB 3MLQ -BQBO

-FEJ &E97J7ED

3BQ QEB IL@>QFLK LC QEB 3MLQ-BEBOIET MRO @ELLPFKQ CLIILTP > U DOFA DFSHKDMBPBQ
IL@>QFLKP

&1(

O0I>@BP > DRFABLLREB 2SBCLOJ DOIE IFPQFKD KRIBOF@ )2% ?OFDERBBPFOSIB>PROFKD
IBBIP
4EFP TFIl LMBK RM > PBQ LC PR?JBKRP

510© 5PBO 'RFAB * 7=,



3J>11($ 5PBO ->KR>|

)L ;HB7?:

4LDDIBP FC QEB IBDBKA FP LRQPFAERCIQEBJIFDEQ SEDLQEBVDLC FQ IBCQ

)C FK CRII BE}QILAB QEB LRQPFAB TFIl MRPE QEB IBDBKARBIC JIIFR FEKD) QEB IBDBKA LRQPFAB
>KA E:$B > CRIl PEBR T:SBCLOJ MR TFIl KBBAQAGRPQ QEB PFKR>IIV SQEBO QE>K RPFKD QEB fll
P@BBK >KA PEQBK QEB TFAQE

(KC &78;BI

4EFP B>HP QEB JB>HRIBKQP CD QL FKQL JRIQFMIBP
U

cC C cCc CcCc c

U

U
U
U

&;=;D: EBEH
#E>KDB QEB IBDBKA KRJ?BOP @LILO FC FK KBEBAAC-BEIRQV LC XPREF >D>FKRRV ?>@ABRKA
&?D; EBEH

#E>KDB QEB IFKB @LILO LCRERDGDB @IB>0IV PBB TEBRO/SRBP S0B>@EFKD > PMB@IB@ 1B
4EFP TFIl @RBQELGKV KRJ?BOP LK.RO IBDBKA DFSERD ¥LOEMD>| IFKBRPB CLO JB>MRIBKQ
IAGRPQP QEB LM>@FQV tRIDEKBPIH B QEBJ PQ>KA LRQ LO FKSEFBRIBIB DSME SFPF?FIFQV
IAGRPQP QEB QEF@HKBPPAMEQERBEFACREAS ?FIFQV

OF B

510© 5PBO 'RFAB * 7=,



3J>11($ 5PBO ->KR>|

1 7L,<EHC +K?9A-J7H

0@PP OFDEQ LK QER)E@H LO Q>M QEBLOFHIRIHQES .%7 4 //, >KA K> SFD>QB-QEF:|
1 7L;<EHC>KA PBIB@Q>BA FQ QEB @BRQ M>DB

IK@B >AABALNR @>K?J J>; ;1JJ?D=I ?VDL?=7J?D= H?¥&EBK "7>BCLO4d FP EFDEIFDEQBA

3BIB@RJIORPKA PTFQ@EIC&' JE ! QEFP TFII IBQ V?PBSB B>@E 'H;;D >KA BK; S>IRB
PFIRIQ>KBLRPIV > RKFNRB ?BKBfQ L£SRHERBI]
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">@H LRQ LC QEBELI JBKR @ L?PBSB QEB TSBCLOJ FK >@QFLKI>K® @RUBIV BUMLRR®
CLLQ>DB

4EB 7>SBCLOJ X7J3J;DIQ QEBMDTEBK EFDEIFDERBEKBBEMD E®B?FF;: QEFP THBRRIQ FK

CLLQ>DB QE>Q FP > PLIFA ?IL@HV20@KILD>; 78?BEIOZD?FKB7EQ JB>KFKDCRIIV FK MLPQ
MOAR@QFLK
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,EBB?D=;NFEIKEEMDM7HI QEB IFKB® X7JJ;D>KA JR@E JLB LC QEB TFKALT @>K KLT ?B
C7D?FKB7J;: ?D 9EBEHZB+TEFIB PLIB >B>PHC7?D BH_;H;,NFEI;:
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)C TB BBMIOIFKD BUMLBROQTK @ILPFKD QEB QMBOB TFIl @LKQFKRB PBBFIRDERHQQEB ?OFDEQBO
ABQ>FIP >Q QEB BUMBKPEMC;J7?Bl TEF@E ?B@LIBIKI>;: LO9IB?FF;:>KA;<<59J?LBO BEIRFJFI>O
Q@ LSBBUMLPERO

4EB HBV Q fKAFKD > EB>IQEV BUMB_BREBP LK > B@BCRI ?>I>K@B ?BQTBBK @IFMMBA EFDEIFC
QM LC DOIE >KA @ORPEBA KLFPV PE>ALTIR RC@P@®ME
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4EB:?<¢H;D9; ?BQTBBK QEBIAIJ >KA QE8H?=>J;I>B>P QE>Q > @=IBD-K BE@ @S PBB
ABQ>FI FP HKLTK >FOEJE?9 FD=; QEFP FP TEV EFDE AVK>KB@FP > EFDEIV PLRDEQ >CQBO
B>QmRC>JLKD @>JBEP VR >B >?IB D@>M@REKA QEBOLBC7D?FKB7J; CEH< (EKH ?C7=;

IP JBKQFLKBA ?BE.OB@>RPB aBILLHFKD >Q *K.  7L;.<EHCTB @>K @>K RPR.BOHEB @LILO
AB@FPFLKP FK >AAEQEIBKSK @B

)C SFKHM>?J; LOFKH=H70OBIBJBKQ L@ @RMFBP INPBO P@BKBRW@>K >@QRWHYJ; 87B7DITFQE
QEBA7L,<EHC ->KV KBTBO @>JB® TFIl AL QEFPIXRQF@>IRRQ FQ FP > DLLA EAERBIEB PMLQ
JBQBO FC RPFKD > IL@&@PLRO

S5PFKD > ->@7?BQE LBO@#*CFK QEB fBIA TLOHP TBII
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LQF@B ELT >AGRPQFKD QEB TEFQB ?>I>K@B PBQQFKPERCIHEB @ERIBO ?>KAP TEBK IFKBA RM
QEBJKHD M>?FKAF@>QAKER:H M>2J; 87B7D®BQQFKD
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4ELRDE DBKBOY KLQ @LKPBAB®PJFPPFLK @OFQF@>I AROFKD PELLQFKHIP®@BIBA PRQE >P
7 >BCLOJ (FPLDOJ QEBOJ;9JEHI9EF; MILQP QEBHEC7J?9?J00 QER; 17JKH7J?EDLC YRO
FJ>DB LKQ> 9EBEH M>;;BL \LR @>K EBIM D>REBFB?C;DJM9EBEBKPREIA?D ED;| >® ?BFKD
@LILOBAWOMBOIQ SFPR>BBLT LSBOII P@BKB @LILO FP ?BFKD MI>@ BABMAQHERQF>I
>AGRPQJIBKQPIKBBAL?B J>AB FK DBKBIO

6BA@P@LMBB >TPL RPBA FKI*A@>PQ IHB PRBQE>Q QEB @LILOP LC QEB CRIBYSGBQ-0
6B@A@P@LMBP TFSE> Q:BBQ CLO B>@®WEB FAB> TLRIA ?B FC PELLQFKDP>WRIB PR@E

>P > @LILO LO J>@7?BQE @580 QEDBSP TLRIA ?B EBLR TFII PBBEA® P@LMBP RPBA FK MLPQ
MOAR@QFLK’B PRBQE>Q QEB @LILOPELQ RPELQ TFIl J>Q@E
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0;9JEHI9EF; -;JJ?D=lI

|@@BPPRAQP@LMB.[PBQQFKDP JBKRSFD>QFKD OF DEEPPEHIOQER OFREJEBI
6B@QP@LMB FP EFDEIFDEQBA FIKPEB Q

)D

4LDDIBP B@A@P@LMB /CC /KEFP @>K ?B ALKB LK QEB"40 % PBIB@QFKDIQEE@QBIQLIP >B
'OBBK TEFIB FK>@QE® >8 'OBV

2P

IAGRPQ QEEBAFWQEB@QP@LMB CLO ?BPQ SFBT >?FIFQV
AEBPAB\OKDBPCD Q L ! Q QEBP@LMBEPRM>?LRQ NR>KQP LC> U DOFA

&E97J?ED

I0OGKDB QEB@QP@LMB LK BRERPFKDGFLRPB/FBQ IL@>QFLKP
4EBB >B8 MLPFQFLKP
4/0 ,BCQ #BKQBIFDEQ

)$$,% ,BCQ #BKQBEZFDEQ
"/ 44]- BCQ #BKQBQFDEQ

)F792J0

3BQ QEER-RPMBX@V LM>@FQV LC QEB ?I:-EMRRAGKA BADP@LMB-RE@RIBHE

->EM -A?DED;

$FPMMP > PHFKKEB IFKB Q>DBB@RIV LK QBRIDP @LMBREAF@>QB BEB®I>@B PHFK @LILO AROFK
IFDEQFKD@ERB > KBROIOK>QROBPRIQ
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0;9JEHI9EF; +K?9A -J7H

)K QEFP PB@QFLK TB TFIl BAD®RB@LMB-M>DB >KA RPBIFIFREQ > P@BKB TFQE @LIMIFIBKQ>0
@LILOP

T:(M. EEBUY SFD>QB-QEF:| 0 :9JEHI9EF;>KA PBIB@Q QEB>AA FQ QEB @RRQ M>DB

| 0;9JEHI9EF:>MMB>0OP >Q QEBPLQQEB FJ>DB/EB SBESP IMUBIV @LKQ>FKBA FXOJEHE. C QEB
DOQF@RIBRPE>FOP TEF@E JB>KP QEB @LILOP LEKQERIERBOE] tHO 17JKRA);: TEF@E FP
BPMB@F>IIV QORB >P QEFP CLLQ>DB FP RPFKD ILD ?>PBA D>JJ>

4EB 6B@AQP@LVEMBPBKQP P>SIRMK =PIJ7D9; CJ QEBY;DJ;HLC QEB @M >KAK; >P QEBD=B;
>QRKA FQ
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)C TB7FFBO &. Q@ QEFP M>DB (BE@®P@LVB-@ QR NF7D:?D=FQP MILQQBA 4EB P@LMB
@LKIOJP QE>Q TB:SFBTFKD > JREBSFIV P>QRBA FJ>DB >CQBO >MMIVFKD QEB ILLH
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4EB 6B@@P@LMB RPBP QEB PMIBRQ>>P SEBEH M>::BKA QEBOLBMOFK @ FMISPREH
J>:EHD>MMIV CLO BU>JMIB TB @>KSB@EEBB?C:DJT@LILOP/BKPROFKD LRO P@BKB MILQP
Q QEB DBIE LKN79JBO EFFEI?D= I?:;l0BOE>MP QEB JLPQ @LJJLK BU>JMIB LC QEFP FP QEB
C>JLRP FKC>JLRP QB>#KDBILLH MLMRI>BRWK (LIIVTLLA TEBOPHFK FR-KOB >KA KB>OIV
BSBWQEFKD BIPB DBQP ®AILPRE>|

7 B @>K?J PLIB PBQQFKDMA7L?=7J?D= H?£807FF?D= J>; H?=AJEMTEBK "B @Q@P@LNBP
EFDEIFDEQBA FKQEE®D

9LR @>K >AGRPQ#ZER.C QEBIME CLO ?BQQBO SFPEPEEENPQBBB@B QRPB2P._ * EI?J?EDO
HEF -97B: Q 7HFD=: QEB FJ>DB >KA P@LMB PL QE-EDQHER:HB7F

BUQ IBBBK>?IB")1 -%#( .)( QEFPIMBABP > IFKB LK QEBPOLO TEBQ HBBM PHEK®B ERBP
CLO QEB JLPQ K>QBRPRIQ RKABO KBRDEQFKD
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"B@>RPB QERI?H?C7=; FP ?BFKD MILQRBERDUIE >Il >Q LK@B TB @>K @EB@H QEB PQ>QRP LC F
>@>P ¥ RPFKDNB 4EEC FK @LJ?FK>QFLK TFQEJEBII9EF; CLOFEJ C:J;H CRK@QFLK>IFQV

*HII KF LK QEB GPQF @HFPD9> B PEEC LK QR@EPBBHP TEFIB QEB P@LMB FRBAQMSB FQP
BAB@Q
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: LLIJFKD FKQK >8> @LKPFPQFKIDB@HFK_RBP BEB>IP QEBI79J >K; FK TEF@E QEBLQ QHEFRIQ FP
IB?=>JBDT>A QEB BBENPFAB QEFP FPEPEBM@LC > DLIABEERQ TEF@E T>P RPBALRK@B IFDEQ
LKQ QEB C>@B TB E>A RPBA > BO®)BQOQEB C>@EXBR TLRIAEPQ B@FPBIV LK @QEB ED;

B?D;
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. EEBI  E9KI?D=
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EOKI 1171J

0>FKQP > EFDEIFDR&ABK CL@RP BADBP BK>BEKDBQ >KA >@@HROL@RPFKD LK QEB gV
TFQELRQ KBBAFKD >KV >AAEQIFLK>I Q
7 B ExSB PLJB 4FMP CLO CL@EB®XD

EOKI 11?1 )L ;HL?;M
)C @LKDROMMMBOISL@RP IPPFPQ BfKAFKDLRO CL@RP MLFKEIBUV@ESPY PFIMHEZBB <E9KI

RKQALNRO PR?GB@Q FPVAKIBW?2=>] ;:=; >?=>B?=>RL.@RP PPFPQ FP > JBQEIKAM.RO CL@RP MLFKQ
?B@>RPB LC FQRIRR@BA BAX) LK FK CL@RP BADBP
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8L@RP |PPFPQEBORS-QFIB >KA >@BREIV >Q > PIFDEQ ARP>ER QFBI : LLJ FK FQPSBOII RQFIFQV
PFK@B FQ A@BPKLT CLO >P JR@BERDP@ORQFKV LC QEB RKABOIVFKD FJ>DB>RREODELCEB >AS
PMBBAV RP>DB 4EB/TEQ TLOHP FP QE>Q QEB fIQBO FP |LLARRORRIN) EADEBK FQ PBBP @OFPM
IFKBP FQ TFIl >AA AFDFQ>ERORPBRM) DFSFKIR SFPR>I @RB QE>Q QE:PBBEK CL@RP

&/#53 133)34 FP > Q LLI QE>Q @>K B®IRPBCRI CLO @OFQF @6 R @B RPBA TERKOWBMQE LC
fBIA FP PE>IILT >KAR T>KQLPB PRBQE>QRO PR?GB@Q C>IIP TFQEFK QEB DKBRL@RP \WPFPQ
TFII KLQ ?B3® EBIMCRI TEBK RPBA FK PEL@P\IRESSS > I>OB ABMQE LC fBIBRITFII 2B ?BQQBOLLCC C
RPB @>I@RI>QFLKP ?>PBRROKI® AFPQ>K@B >KA IBKP

$BMBKAFKD LK ELT FQ FP PR@RW |2PFPQ DBKBE>P > MKLRK@BA BKLRDEBEEITLK QEB FJ>DB
QE>Q FQ QBK@NRBFQP LTK M>DEQQ @LKCRBBAFKDP TFQE >KLESREA.0 LQEBO >PMB@QP LC (
FJ>DB )C VR TFPELQCLO BU>JMIB ?B >AB0D@RP >KA BUMLEEFJ>DB LK QEB P>JB M>DB TFQE
JFKFJ>| LSBOIMP MBOE>MPQ@LJ?FK>QFLIOBSHFKEKA: B?20

EOKI 11?13 -;337D=l

)D

%K>?IB $FP>?IB.@RP |PPFRQIQILR @>K >IPL AL QEFP LKLQEB-Q 3BIB@Q QERB 6KA >@CQESB LO
AB>@GEB FQ >P ABRFOBBK [IP >8 >@ @ ®EB>8 'OBV TEBK FK>@RQFS

EBEH

#ELLPB QEB BADB EFDEIFDEQ @QLILO@BRPPERPQ QEFP @>K ?BIRREERMIC QEBEBRR@ILILO
FPKQ SFPF?IB BKLRDE >D3R®QN.Q>DB

)C QEFP FP PQFII >K FPPRB >CQBO >AGRROMXDIFEDIQEB "OFDEQKBPP >KASRDH#LKQO
-:DI?J?L?JO

3BKPFQFSFQV >AGRPQP QEB FK@QBFPPEV¥RQC & ILT KRJ?BO @>RPBP > C>FKQ BADB EFDEIFDEQ
KRJ?BOP @>RPB J>KV B.BADBAL.QB ABQB@QBA
)K BPPBK@B QEFP THFPR@OT J>KV BADBP FQ TFIl EFDEIFDEQ

*7A >H:I>EB: * 7A >H:I>
0B>H 4EBPELIA FP Bl @ LKIABK @BIFABQEB EFDEBO BER @EBPELIA QEB JB@LKfABKQ&RP

IPPFPQ KBBAP?B >?LRQ >K B®Q M>FKQ FQ >P FK C)K@RPPB QEFP PBQREXPQB >CQBB-ED
3BKPFQFSFQV CLBPFEP® O
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1 79A =HEKD:

->H BP QEB RKABOIVFKD FJ>DB JUKIB@E®E>Q QEBDEIFDEQ @RLIDG SFPF?IBEFP @>K ?B RPBCRI
TEBK R ESB Q®R?IB fKAFKD > @LILO CLO QEB EFDEIFDEQ QE>Q-IBI BDQHEMEEDBRKA

H?=>JD;ll

IAGRPQ QEB ?OFDEQKBPP TEF@&QPRIB@8BIB >KA IRIFK>K@B FB KLQ > g>Q ILD PFDE&B PLRO
QeKPI>QFKDLFK@IBBD SFBT LC TE>Q FP FK CL@RP

IKV >@QBES8UMLPRQ@LIP TFIl BPMLKALQ®E>KDBP FK ?20FDEQKBPP >K2Q@bK8ERO
RKIBPP )DKBCLLH E>P ?BBK >MMIFBA LK B>@E BEBMILPRTB B@LJJIBKA IBSFKD QEBPB
PBQQFKDP @HZBRHYE>QR/>B J>HFKD BUMLBRERADBJIBKQP GO\ OFDFK>I RK
J>KFMRI>QBA CLLQ>DB

EDJHIJ

IAGRPQ QEB @B QEB FJ>DBE@CEKD D>JJ>SHP

E9KI 11?1 +K?9A -J7HJ

&L @RP 'PPFPQ ?BKBRQP?BEBKDIEDW=KH CLO B>@E @=>JBRB IQAFBBK@BP Bk?I; BL;BI
TEF@QE @>KB@B®AFKDP >KA BUEF?FQ C>IPBRILPFQFS

T:(M. EEBU SFD>QB @9KI E9KI 1I?1J >KA PBIBQQ@A FQ QEB @RRQ M>DB
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IK@B >AABALNR @>K?J J>; ;1JJ?D=I ?VD7L?=7J?D= H?£QJ7FF?D= J>; H?=>JEMHAEBK "& @RP 'PPFPQa
FP EFDEIFDEQBA

4EB ABC>RIQI?J?L?J6P RPR>1IV > DLLA BEKO MLFKQ ?RR #68 MEFPBBFKD BKLRDBE
>?7=>B7=>J?D¥5 QEFPI®B >8EEIJ
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LQF@B ELT TB BGIF@HFKD RM J>KV BADBPBIESPEGEIRK >AAFQALREB B3P QE>( FK CL@RP
#DOHI; QEB KBUQ PIFABO I>?BIBAH:I> Q EBIM BIFJFK>QB QEB C>IPBBALPFQFS
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LT TB >OB DBQQFKDKS> CEH ?IEB7J:: >@> LC CL@RP TFQE QEF@W+ED PBQRM

| DLLA ORIB LC QERJ? CLO PBKPFQBBEQ¥ OEQAGRPQ RKQFI FJ>DB KjiRPBF® LCG-KDB
LC >B®QFKD QEB fIOBQR@>B\JB C>IPB MLPFEFFSFII >IJLPQ >IT¥P 7B NBPBKQ >KA
MOMBO RP>DB FP DBKBEPLRQ ILLHFKD >Q@EEQBO LC J>PP LC QEBRALIBORN QEB
CL@RP AFPQ>K@B

9LR @>K @EB@H " 7 ">SEDRKA IQI>HB QEB @LILOFWB@®®@EQ>KA LR AOSFBT >?FIFQV FP
@LIMOIFPBA

@ @RQBN>@H CL@RPFKD LK QEB gV FP KLPRABISPP QOR@HV RC R@RP 'PPFPQ
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* 7A?D=

0B>HFKD BPPBKQF>IIV JFJF@P >K BOBEEBOMBKFKD fIQBELREB> V fKA LK > @LKPRJIB® 4

QEFP BCUBS FKEXPBP @LKPQ LK FK CL@RPMLIKP LCRO FJ>DB TEFBI@FKFKD CRIl @LILB RKIFH
&8 @RP |PPFPB@>RPB LC FRPQBS/ ?BKFDK B@X LK QEB FJ>DB QERP FOIMLERPB FK
@LJ?FK>QFLK TFQE LBEGBE

*:7TA?D= )L;HL?;M
8L@RPFKD TFBEHFKD FP PFIMIB GRPQ ILLHB-BAIEBOBCPBFKD EFDEIFDEQBMAIBPQF@>1IV QE>K
LQEBOP >KA QEEPDRFKAF@>QFLK LB YREOCL@RP FP MI>@BA

IM>QD COQEB BB®Q KLQ ?BFKD >P SFPF?IBRHRIEPFBBQQFKD CL@RPEAHJKD @>K ?B ALKB
B NRF@HIV FC TFQEFK > @IB>0 BKLRIFOSHKHRIQL V

"B@>RPBB>HFKD ALBRKESB >K BUBIBIV MCKLRK@BASBOII BEAQ @OFQF@>| >MMIF@BQRKP TER
J> VKLQ EB >P @IB>0 > SFBT LC QER.QLKRQPBKBfQ TEBK RPFKIBI :LL) LOSL@RP !PPEPQ

"B@>RPB FQ LKIV BKE>K@BP BAIBBEIRFK AEHBO>KA ALBP® LQEB®®B JBPP TFQE QEB FJ>DB
0B>HFKD ARG RPBCRI FK @LJ?FK>QFLK TFQHE IFRE8'OR@ LMBP

*TA?D= -;JJ7D=I

)D

%K>?IBP AFP>?IBP QEBHFKRIQ 9LR @>K >IPL BK>?IB LO AFP>?IRIQFB PBIB@QFKD FQ LK EBQ
)Q TFIl 2B BBK TEBK BK>?IBAKA 'CBV TEBK AFP>?IBA

#DJ;DI?J0O

IAGRPQ QEB LM>@FQV LC QEB BADB EF B ERE#HB BCO > JBGFPF?IB EEQE TEF@QEQ@RP
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H?=>JD;ll EDJH/1J

IAGRPQ QEB ?0FDEQKBPP@LEQEB FI>DEBRA QEBB>HFKD fIQBO TFQE >K >ABNR>QB FB KLQ > g>
PFDK>| PLR® SKPI>QFKDLEK@IBBD SFBT LC TE>Q FP FK CL@RP

IKV >@QBFBUMLPB@LIP TFIIBPMLKAL@E>KDBP FK ?0FDEQKBPP >K2Q@ERQEMBO
RKIBPP )DKBGQLLH E>P ?BBK >MMIFBA LK B>@E BBMILPRIB B@LJIJBKA IBSFKD QEBPB
@EB®@AN PL QE>QR/>B J>HFKD BUMLBRERADBJIBKQP LEOV. OFDFK>I CLLQ>DB

* TA?D= +K7?79A -J/H

4EB J>FK ?BKBfQ LC RPFRBHFKD QL@RRRO PELQ FP QE>Q ARBBGQBS/ ILT FIM>@Q LK QEB
FJ>DB TB @>K RPB JRIQAMIB §ILKD TFQE FQ LK > PFKDIBRK>QBFP BU>JMIBITRA B>HFKD
Q > M>DB QE>@>/ E>P@JB 'RFABP > LLH $, 54 fIB >KA QEB B?0 QLI >MMIFBA

&0J >KV M>DB @IF@H QPRE®H LO Q>M BEBBRTOEKD RMA .BT 4 LLla >KA KSFD>QB& @RP
0B>HFKD >KA PBIR@RAFQ QEB @RRQ M>DB

IK@B >AABALR @>K BAFQ QEB PBQOQFSBP:SQFKD OFDEQ BEBKKRDa FP EFDEIFDEQBA
4L J>HB QEB BX@Q JIESFPF?IB LK CLLQ>DBR8AYEB FKQBKPFQV PIFABO
0@®PP QEB ">@H PRALDBQLG CRIl PEEK SFBT LCRO CLLQ>DB

9LR @>K ILLH >Q QEB TEFQB E>ILFKD >MMB&OFKITE@RP BADBB@BOJFKB TBBLRO CL@RP
MI>KB FRLFKQFKD QEB @=BQEBLRBA VR @>KEY @IB>0IV TE>RKP FK CL@QRP

8.0 QOF@HV PELEP\IEBBBALLL@RP LK > PR?GB@QSR.ERT>CA LO >TY AQJ QEB
@>JB® QORPFKD QEBRIA >P >EBBK@B MLFKQ TBREOLQFKDIBQ >BBI CLO JEFKD QEB
IBKP ELT C>0 ELT C>PQRDK BQ@

)C \R T>KQ > PFJFI>0 ?RBIMIKLRK@BA B@X TFQE TEE@E@RPR.RO PELQVRIGARP |PPFPQ
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. EEBI )L;HB®D
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&EEA &/.

| LLHLO $, 54 FP > PFJMIB ?REBSSMLTBCRI T¥ Q >MMIV > @LILOABRDCLLQ>DBS, 54 fIBP
>@ NRFQB PJ>Il LCQBRE® -" >KA @>K ?B MOAR@BA TFQE JLPQ >KV @bARKD®PLCQB>®A
@>K ?B FBA LK D>K 3$ @>0CLO RPB LK QEB JLAREQ >Q >KV MLFKQ FKIMERRQQFDK

$, 54P >B M>QF@RI>0IV MLRBTEBK RPBA TFQE 3J>11($ JLKB® J>KV @>K ?B >MMIFBA
PFIRIQ>KBLRPIV LISEBI M>DBP PL SFPR>IFWFKD>@EH#KI® LK PBQ FP J>AB >P B>PV >P
PTEFMFKDLCW>DB Q M>DB 7 B E>8B PLJB P>JMIB ,543 QE>QR @>K

&EEA -;,JJ?D=l

@@BPP ,LLHL.Q PBQQFKDP JBKRSFD>QFKD OFBERAWO QEB OFDEQEBIO,LLH FP
EFDEIFDEQBA FKIQEERQ

)D

ALDDIBP QEB ,LLH /CC /KLR @>K >IPL AL QEFP LKLQEB-Q3BIB@Q QER KA >@CE® LO AB>@QES
FQ >P ABBACOBBK [LIP >8 >@ @ ®EB>8 'OBV TEBK FK>@RFS

&EEA 7B;

AEFP TFIl IFPQ GERB >PPL@F>QBA TFQELQERP §AA > 54 3BIB@Q QEFP LMQFLK >KA FQ TFIl LMBK
2QTPBO CLORO 3$ @AGIEBB PELRIA ?B PLJB ABC>RIQ )KQBARXE>Q TB BB MCSFABA >P > ?>PB
?RQ TB >IT¥P B@LJIBKA QE>QR/RPB LKB QE>Q FP >ARRDMAR@QFLK BFQERBY $) LO %AD

Q DFB QEB @ILPEBRRMP QFK>|
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->KV @>JBC J>KRC>@@RAFIl MLP§4,3 CLO @B@WFLKP CLO QEBFO PMB@ BI@E#>IR@EBFO
TB?PFQBRBEFP FP > DLA MI>@B @ DBQ > ?>PB4

2%-%-"%2 QEFP FP >K >NIMEJ>QFLK PELT TE>Q QEB CLLQ>DBBUHITBO TEBK fK>IFBA 3FK@B

QEME>P ?BBK KL MLPQ@BPPFKD @LILO BKE>SK@BJBKQP BQ@ QEFP TFII KLEPFBQHEERERS] ©
BMBPBKQ>QFLK

#DJ;DI1?JO

4EFP PBQQFKD IRJRAAIB ?>@H QEREBEECC QEB ,LLH CLO PFQR>QF @R IEBSRB >B ?BFKD
MRPEBARQC>0,B>B QEFP >Q FQR TFPELQ>FKQ>FK >@@RO.C QER ,QEFP TFIl FIB@CL
@E>KDB QEBBOI LM>@FIPW® FK MELPELM
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8LO 54P TFQE > EFDE ABC>RIQ FKQBRPFRBEDLMQFLRE>?IB QSFPR>EW QKBA
ALTK BOPFLK GRPQ >MMIV QEB#FBBE QEB P>JB FKQBKPEQ® RBLVLC-BFKD
>MMIF@>QEUKQ@E QEB ILLH LK PBQ

#DFKJ 7J7 ,7D=;

)C VRO 54 E>P ?BBK ABPFDKBA CLO IEDA@?EOKDB  CLO ?FQ  CLO ?FQ RPB QEFP
PBQQFKD PL QRERFDK>| DBQP ABRMMIMBOINC VR >BKQ PBIE>Q QEFP JB>KPSB>Q QEB "CRIla

PBQQFKRII PELRIA DFY.R QEB PMB@QORJ PBQ SKRUEBJGEFP TFII 7B JLPQ KLQF@B>?IB TEBK RPF
P@LMBP

)KIFKJ 7J7 ,7D=;

4EFP PBQQFKBEROOAM@P QEB PBIB@QRKIRD) $>Q> 2>KPBAIFQQFKD FKMRQ LRQMRUBRFP> O
LK QERLOAJ>M CLO > CRBROT>CB RMA>QB

EDL;HJ?D=7&KI?D= 7 L?D9? ,;IEBL

)C VR KBBA EBIMB2QFKD 54 LO >B E>SFKD FPPRB IL>AFKD LKB SBROFOPE>Q @>K EBIM
7 B>IPL ESB > JLCB ABQ>FIBAIHQE®DH C QEB RPFKD GQEBIQ@BPP QE:Q ¥>V >IPL fKA EBIMCRI

&EEA &/. +K?9A-J7HJ

)K QEFP PB@QFLKTB@B > ALTKIL>ABA ILLH LK >K 3$\@K8 >MMIV EQ KI>DB

5PFKD > @LIMRQAS@B >P J>KV ,LLH fIBP >PR/TFPE LKQK 3% @>0 & O QEFP BU>JMIBITH
RPFKD LRBSSLTK -L_SFB ,LLHP M>@H QER@K ALTKIL>A EBBOLOKRD
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7FQE QEB4P MI>@BA LK QEB 3$A@HPRIFQ EMQRO JLKEQ &Q.J >KV M>DB TFQE > SFARAC@IF@H
QEB $PQF@H LO Q>M BERB@BKD RMA .BT 4 LLla >KA KSFD>QB/Q BOIV ,LLH

9LR TFIl QEBK ?BMBKQBA TFQE > fIBTfRB0O TEEBOLR @>K PBIB@ROV,LLH 9LR @>K PBB >B8EBT
?BCLB®J>HFKD > PBIB@QFLK

510© 5PBO 'RFAB * 7=,



3J>11($ 5PBO ->KR>|

4EB LLH FP KLT >MMIFBREB M>DBL DBQ QEB JLPQ ?BKBfQ LRQ LB>IHEBBQE>MMIVFKD BBEQ
LLHP @ PESBSI M>DBR.@TFQ@E ?BQTBBK QEBJ >Q >K\L MBRUGKLLO.RO AB@FPFLKP >?LRQELT G
>MMO @E >KV BKSPELQ
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#C7=;)L ;HBD

)J>DB /S BOI¥ MI>@BP >K FJ>DB B)SFFQE QEE7=: 7FJKH CRK@QFLK LO J>KR>IIV MIt@BA CO
@LIMRQBO LKEB 3$ @&AFR@QIV LKW CMRO CLLQ>DBESRPBCRI CLO GRIEEIEDJ?DK?JO
M>QF@RI>OIV TEBK RPFKD QE BBRBB-K)R0

#C7=; )L ;HBD -;JJ?D=l

'@@BPP )J>DB BOI¥ QLI PBQQFKDP JBKRKBFD>QFKD OFDEEPPEKIICQEB OFDEQ EBK
)J>DB /S BOI¥ FP EFDEIFDEQBA EKIQHBX
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)D

4LDDIBP AFPMIEC QEB @RQIY PBIB@QBA )J>DB #MQR@>K >IPL AL QEFP LKIQEB-Q3BIB@Q QEB
QLI >KA >@CEB LO AB>@QEEQ >P ABRFOBBK [QLIP >8 >@@ ®EB>6 'OBV TEBK FK>@FS

)F79?J0
3BQ QEB-RPMEBX@V LM>@FQV LC QEB )BOB /S
B?DA -F:::

"IFKHP QEBRBOI>FA FJ>DB >Q > PMBBRICC@ELLPFKB> SFKD QEFPBQAKFP>?IBP QEB "IFKH
CRK@QFLK3IMBBA LC LKCLO PB@LKAP LCCCLO PB@LKAP 3MBBALC LK>KALCC UMBO|

l; &7J3;13 7TFIKH

$FPMMP QEB I>QBPQ )J>DB #BMEBRD-QF @>IBSBK >P > KBT LKB FP BiH
AROKFKD LCC QEFP LMQFLK TFINBEBK/QER  LMQFLK

> SFD>QB@EB FJ>DB.R TFPELRPB PBIB@Q >KA @LKfOJ >KA QEB FJ>DB K>JB TFIl >MMB+D LK QE
M>KBI

#C7=; )L ;HBD +K?9A -J7H

)K QEFP PB@QFLK TB TFIl >AA >K ) BOIB (3> M>DBLEBIM RP PELQ J>Q@E

(> SFKD 3BSAV RPBA QEBDB #>MQBCRK@QHALREHE > PK>MPELQ LC LRO P@BKB TB @>K KLT
RPB )J>DB /SBOI¥ Q AFPM*QE>Q PK>MPELQ ?>@M LK QRO CLLQ>DB

&Q.J >KV M>DB TFQEBBA9B?9A J>; @E?9AQJ7F J>; I9H;D @ ?0FKD RM(M. EEBU
> SFD>QB)Q ;HBD #C7=: )L ;HBD>KA @IF@H LK QEB>AA FQ QEB @RRQ M>DB
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"V ABC>RIQ )J>DB BDI¥ AFPMI® QEB7J;1J ID7FI>EJQ>BK TFQE>DB #>MQBOQ LM>@FQV

9LR @>K BAFQ QEB PBQQFKPF72?D= H?FFDE > BRQF@H TdF?D= J>; H?=>JFMEK > QR@EPBBK
TEBKT#C7=; )L;HBOUFP EFDEIFDEQBA

)C VR TFPELQ. BOI¥ > AFBBKQ FJ>DB AFP>PIRR. .- */, >KA PBIB@QQ- #' !
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)C VR TFPELQ SBOI¥ >K FJ>DB CD> @LIMRQBMPQ BKAREYD FP FK GMD CLOJ>@B>R@ P>
>KVTEBBQ QEB 3$ @&MLR @>K PBIB@Q FQ)FFOE | >?LB<

)C TB QEBK AF>I&Npb6 -* QEB JLKEQ TFIl g>PE >IQBOK>QBIV ?BQTBEKEEZBRS QEB )J>DB
#>MQRBOLCBDFKD BE @IB>0 SFBT LC ELfUQEB PELQ
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8H?=>3 @>JBO @>K PFJRIQ>KBLRPIV PBEBE4K ABQ}EQERKDB FP PBQ FIR@QRD @>K JB>K
FIMLQ>KQ ABQ>FIP DBQ 9BXBED

4EB MEFILPLMEV LC QEB 3J>W($RBQ E>P >WP ?BBKLEBIM 88 RM QEB LMBCOP JBKQ>|

?2R@BK @LJ?FKBA TFQE M>DBP 3JHIELIP >8 ABPFDKBANMIDILQB > IEBI LC @LKIABK@B FK QEB
QB@EKF@>| >PMB@QP LCERELEBERM @MBBKEDY 7 B EXBKQ MBOOJBA > CLOJ>I PQRAV
?RQ TR T>DBO PELLQFKD TFQE 3J>II($ JLAPQ.BEXPBP PBRP LK PBQ
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C8?;DJ B?=>J?@+ KAFQFLKP @E>KDB ERB:RI?ELLC LK P@BK FJ>DBP PL AQF@>IIV QE>Q
: Q87BB?D= J>: ;NFEIKH7D=; TFQELRQ >FA @3K2830 H?IQ0IP QE>QBARBKQ QBEDB @IB>0I8 >0
DBKBOIV @LKPFBB@OFQF@>| CLO @LKPFPQBKQ CLLQ>DB D>QEBOFKD

IAGRPQFIFEIKH TFIl PEFCQ QEBC?9 FD=; Q @>M@RBDFDEQBO LBAABN>F| R8O
>@@LJILA>QB QEB JLPQ FIMKD >PMB@QP LC QEBIRYIB-KD LRQPFARIDEB?9 FD=; DBQP
9B?FF;: JB>KFKD > ?>AlV MI>@BA BUBIERR3ting the camera’s potential

NFEIKH N7CFB;l

,BQP ILLH >Q QERMBIP TB C>@B TFQE > PELQ TBQEB®BEM ;NFEIKHKD::H :NFEI;: >KA LKB
TFQE sBB-QB8/>?=> ;NFEIKHE L;H;NFEI::
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&0 >K B>PFBBE&FD@LIM>OFPLK QEBPB FBLTEBEXLILC-BBA DQRDEIV J>Q@E LKB >KLQEBO

/D::H :NFEIKH H?=>J:D:: )L ;H;NFEIKH  7HA ;D;:

"OFDEQ EFDEIFDERPEBK @IFMMBA JB>KFKD
"OFDEQ EFDEIFDEQ BBEKH EXK Q>@QA QEB ABQ>FI LC QEB TFKALT @>RB@QB&ANO
?>A

3E>ALT QKBP BB>| KLFPB TEBK ?LLPQBA 4EB C>@B LC QEB ALII FP BUMLPBA TBII >KA
?>A @LKQ>FKP JFKFJ>I FJ>DB KCERE

4EB® TFII >1JLPQ >IT¥P ?B PLIBQEFKD ERYFJ>DB QE>Q FP @IFNBMAAEDIRHPE>ALT LO >
IFDEQ ?RI? QBB FPLYB >T>B LC >KA ?>1>K@B QEBBBRTEFIB BKPROFKD QEBABPFO
JFAQKBP QVMF@>I1V PKIBR OB MI>@BA FK QEB @BKQBO LC SER\@>JB@KDB
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:@KI1J?D=;NFEIKH

4EB® >B PEBGI T>VP D@LKOMBUMLPRQK > @>JBO>KA FQ FP @ OFQF@>| TEBHKIMBSS >
fOJ DO-PM LC QEB ?BKBfQP K¥BQOGCP LC B>@EP E>B > ILLH >Q QEBJ

-9:D; B?=>J7D=

)C VR ESB QEB ?BKBfQ LC > PBQ TFQEIEABQDEQFKD QEB ?BPQ P@BKB @WK ZBRIBISBO
>@EEBA TFQELR®R@EFKD QEB @>JB®>RPB QEFP FP PR@E +BROBTB TFIl GRPQSEDEND
>AGRPQJBKQP QE>Q @>K ?B J>AB LK @>JBO

#H?1 F;HIKH

4EB JLPQ @LJJLKIV RPBA JBQELA CLO @IBKQ@BUMLBRQEBHALO F;HIKH >AGRPQP ©EBI?97B
1?P, E< J>: EF;D?D= ?D J>; B:DIQ TEF@E IFDEQ M>PPRPEIE@>@E QEB @IBBJ>DFKD MI>KB
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(EJ;l ED 7:@KI1J?D= ?H?| 7B)KH<EH ;NFEIKH

‘F:: )OFP IMBBROFP JLPQ LCQBK > MEVPF@>1 OFKD LK QEB IBKBRINRFH@HEIROK >KA
FJJBAF>QBIV PBEBPAIQ

?D; JKD;: 9EDJHEB (FDEBO BKA @FKBJ> IBKPBP LC@BRELQE LGB @IFBid >MBBEDOFKDP
J>HFKD B MB@FPB BUMBPRGRPQJBKQP PFIMIBRQRSB

<<;9J1 ;;FJ> E< W;B: )C MXDLC QEB FKQBKABA ILLH LC QEB PBBEB FPEI@QBO FK CL@RP TFQE
QEB ?>@BRKA ?IRUGRPQ ?B >B-QE>Q >AGRPQFKD QEB FBERTFEE-EQ RKQ LC ?IROOFKBPP
?LHBE FK LRQ LC CL@RP L?GB@QP
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#-)

)K@>PFKD @>386€) BPPBKQF>8KEIJI QEB @>JBP FJ>DB AFDFQ>IN.RE FQP K>E)B5I1B Bl
?0FDEQBKFKD QEB FJ>DB BREFRK@EBIFHLLA LC FJ>DB KLFPB

(EJ;l ED 7:@KI1J?D= #-) <EH ;NFEIKH

B:N?87B?JO (?=>J ->EEJADIB @>IBCP E:SB FK@AF?IV ILT KLFPB PBKPLOP >R@BERLFPB
MO@BPPFKD QE>Q @>K >IILT CLO ERRBR3ISQELRQ KLQF @ BB &)FKD JB>KFKD B>PFBO PELL(
FK QEB A>GFB>DB SOFBPB@IV >KA LIABO @>BBUBKA KLQIB>P TBIl FK QEBPMB@Q

07H?78B; #C7=; (E?I; "B@>RPB >AGRPQFKD )3QFR@P>1IV "?LLPQFKDa QEB LRQMRQ LEREB PBKPL
KLFPB BPMB@F>IIV FK PE>ALTP ?B@LBBRISLBBQ >Q EFDEBO3BRBP
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YBO AFDFQ>| @>IBP > K> B/ TEF@E QBKAMBDAR@B QEB IB>PQ KBPRIQP >KA QEB
JLPQ AVK>JF@KDB ORPEFKD QEB )3/ RM FP >PHFKD QEBIABIBIE GREBO LRQPFAB FQP
@LJCLQ KB >KA TFIl FKBBPFKDIV >MMIV FJ>DB KLFPB IBPPBK AYKBEF@ O

->KJJ;H -F;;:

->KJJ;H IF;;: BBOPLQREBCEKDJ E< J?GQEB PBKPLO FP ?BMED;: J E B?=>J <EH ;79%@H 3ERQQBO
PMBBA FP PIFDEQIV IBPP @LJJLKIV RPBA TEBK >AGRP@GFKRERQA ESRED > JLBMIKLRK@BA
PQVIFPQFEELE BBRQ BUBIBP

(EJ;I ED 7:@KIJ?D= I1>KJJ;H IF;;: <EH ;NFEIKH

EDJHEBI F;19;?L: UICEEJ>D;lIU E< CEJ?EDFC CLLQ>DB JLQFLK >MMB+OPLQE CLO QEB FKQBKABA
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(EJ;l ED 7:@KI1J3?D= I>KJJ;H IF;;: <EH ;NFEIKH

PQVIB FREEKD PERQQBO PMBBABFREFHQOFKDa BEQ QEFKH QEEKBXORS 2%Ka ILLH
TEB® >@QFLK >MMBLOBKGE QFJB

EDI?1J;D90 E< I>EJl )C >AGRPQFKD PERQQBO PEEBBREL@@LIMBKP>QB CLO IFDEQFKD QEB
>JLRKQ LQOFKDa FB @BB3 PJLLQEKBPP TFH® PELQ ®ELQ >P TBII >KA QEFR 28
AFPMIB>PFKPIQB SFBTBOP

IK BUGBIBIV @LJILK TFABIV >@@BMQ>?IB PERQQBO PMBBA PBQQFKD-BR O6B>IC QEB CO
?BFKD @>MEPR@LJILKIV BEBCEA Q>P > ]PERQQBQC PELLQFKD >Q>J80 MBO PB@LKA
QEFP JB>KP QEB PERQQBO PMBBA TLRIA?B  QE LC > PB@LKA

&;DI ?BJ;HI

,BKP fIQBOP IBIC@S0QBJBUF?FIFQV LK 20FDEQIV IFQ P@BKBP SHENEHFPEPERQQBO PMBBA >KA
FK@SPB PQWKD LO @ILPB ALTK QERREIBKA ABBMBK QEB ABMQE LC fBIA .$>KBBKRFQV >H>
A>OBKFKD fIQBOP @>KBX-QEB PELQ TFQELRQ >AGRPQFKD QEB >BPQEBQF@

(EJ;l ED 7:@KI1J?D= B;DI WBIMED <EH ;NFEJIKH

->7BBEM :;FJ> E<W;B: ED 8H?=>01:7ABKPB .$ KBRQOABKPFQV FBRKEKD fIQBOP B-RE>IILT
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(EJ;| ED 7:@KI1J?D= B;DI WBIHED <EH ;NFEJKH

ABMQE LC fBIA MLPPF?IBBEKZFDEQ/R> LQEBO LMQFIK® &DLPB ALTK QEB FBPRIQFKD FK ABBM
ABMQE LC fBIA LO BKRFRD PERQQBO PBBBIQEXD FK PYRQQBX

&E97B?2P:@KIJC:DJI  .$ fIQBOP LCQBKE> DEAR>QBA A>QHRDEQ BEX) PL QE>Q >AGRPQJBKQP
>® J>AB LKIV Q> MLQFLK LC QEB FJ>DB>QGLO AFJIFKD > ?0FDEQ PHBBRFKDH ABOH
CLBDORKA FK Q>@Q

-F:;: E<EF:H 7J?ED M?BBIL ->KV @>JBOP E:$B ?RFIQ FK .$ fIQBOP TEFEMEMEBAY QVBSDB ?RQ
CLO @>JB®QE>Q ALKQVJER ESB Q 7B QEB>ABA LKQQR > IBKP LO PIFALEKR>QQB U TEF@E @>K
2B PILTBO LMQFLKP QEFKD QEB FOFFQRREIBO

>EEI?D= 7D ;NFEIKHIJEEB

7 B E>X38 CLRKA MBOPLKBBMEX@B.QB QEB ?FDDBPQ.OSIEBK @ELLPFKD >K BUBIRRO'FPE

PBB BUMLHREPPRBP BEDIV LK QEB FI>DB APEXMMBKAOUMLPR@®PFPLO. B?G J> V ?B OFDEQ CLO
QEB GLY@EBO >K RKR@EBA FJ>DB TFQE > PENBVE QMOSFAB>3RB B>AFKDP CLO PMLQQFKD FPP
7 >BCLOJOFEPQDGJ J> V PRFQRO KBBAP ?BQQBO

NFEIKH 11?713
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https://guide.smallhd.com/a/808517-exposure-assist-false-color
https://guide.smallhd.com/a/811156-zebra
https://guide.smallhd.com/a/808524-waveform
https://guide.smallhd.com/a/811190-histogram
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%UMLPR@PPFPQ FP BBOQSB0II ?>I>K@B LC RQFIFQV >KA B>PB LC RPB >KA @>K ?BKBfQ JLPQ PELL
P@BK>OF)® >IILTPM>FKQFKDa QEB FJ>DB ABMBKAFKD LK QEB FK@RFE\SERB MIFD BU>IMIB
LR @LRIAPBQ )2% >KA RMJIROK ?0FBEQR>K BBBUMLPBQ>0KFKD TEFIBX@BKD > P@EIB Q
QROKHERK TEBK > C>@B FP BUMLEBBOIO>Q BQ@ >KVQEFKD ERPEPELQMILQLGKV MLFKQP

LK QEB-RDB #IF@HL (B>0K JLB >?LRQ %UMLBPEPFPQ

BT fOJT>0B CB>Qm0 %UMLPRIPPFPQ P@>IB FP KLT@RRIFW>?IB
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https://guide.smallhd.com/a/808517-exposure-assist-false-color
https://guide.smallhd.com/a/808517-exposure-assist-false-color#edit
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4;8H7

. B?G FP BPPBKQF>IIV > PFIMBEBRBK LC %UNLFREPQ TEF@E >IILTP QEB PMB@RFKDaREP>0

ABMBKAFKD LK ?0FDEQHRBRRQ FP IBPP ABPGORQ@EB-RKABOIVFKD FJ>DB  FQSBOHETBQRA Q

M>FKQFKD LKIRB £KDB >Q > QFJB QELRDE @M.CB?0 QLIP @>K ?B >@QB3 PFJRIQ>KBLRPIN@H
IB>OK JLB>?LRQ QEB?0 QLI
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https://guide.smallhd.com/a/811156-zebra
https://guide.smallhd.com/a/811156-zebra
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1 7L;<EHC

7 >BCLOJ MILQP QBERB LC QEB BEOFDB LKQ> DOME QE>Q MEVPF@>11V J>Q@EMBTEWOEDEQ
JB>KFKD FCR/PBB >K 85 QEAL ?0FDEQ LK QEB IBCQ PFAB LC QEB FISBR)BAESIHA@® QEB IBCQ

PFAB LC QEEBELOJ DME )Q >IPL E>P LQEBO ?BKBIQBPWLC 2™ 2"0 >CGAB JLABP #IF@H Q
IB>OK JLB>?L R EBIBCLOJ

5PB QEB $BCLOJIQ@EB@HIXKBPP LC IFDEQFKPP-@PLIFA @LILO 2%@H GRPQ ILLH CLO >
PQ@EDEQ IFKB >Il QEBS@EP
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https://guide.smallhd.com/a/808524-waveform
https://guide.smallhd.com/a/808524-waveform
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"?21JE=HC

d HISTOGRAM

(FPQDOJ PLOQP S8® MMJ FKLMRO FJ>DB ?>PBA LK FQP 20FDEQKBPP >KANMRB6DHO GO SIRBP
LK QEB IBCQ >KA ?0F DERERLE QEB OFBE@H (B>0OK JLB >?LRQ QEB (EPSJ

)C R PBB QE>Q QER.FPLFP JLPQIV > IRIMDT>CAP QEB IBCQ E>KA AFRAB>V ESB >
DBKBOIV RKABO BUMLPBA FJ>DB LO > KLOJ>IIV BUMLPBA KFDEJFR@B KA ®M
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https://guide.smallhd.com/a/811190-histogram
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QT>CGAP QEB OFDERQJ¥V EB >K LIIBO BUMLPBA FJ>DB LO > KLOJ>IIV BUMMGARISPKLT
P@BKB

EBEH *?9Md

/ Color Picker

#LILO OF@B P>JMIBP @LILRB FKCLOJ>QFLKXRFKDIB MBI DFB > MB@FPB>ALRQ LC > PMB@F@
IL@>QFLKF@H (B>0K JLB>?LR EB #LI1LO 8&aH

7EBK \LR KBBA >K BEBQEBI LC FKCLOJ>QFLK IB®-MR@FPB IL@>QFLK PBQ RM > @OIL& MF@!
\LRO PR?GB@S@B >KA >P IFISBPIBE>KDBIIBUMLPRQOBFDEQ @LIMBKP>QB Q
>@EBSB QEB P>JB LO > PFIFBSALRQ
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https://guide.smallhd.com/a/811596-color-picker
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E9KI?D= .?FI

>KR>IIV CL@RPFKD > @>JBQE >@@R0@>K ?B AFh@RIQ QE>KHIBPP >KA BL @@ EB@
PROMOFPB LC QEB TLOPQ HFKAAR@QFBREZI>II($ P FKARRQB>AFKD CL@RREKZBQLEBIM
>@ESB GO PE>OM CL@BR/BFJIB >KA QBB R RM CLO LQEBO LK PBQ Q>PHP

*?NB 4EEC

Pixel Zoom

OFBI :LLJ IBQPMNR NRF@HMRPE FQ \VLRO FJ>DR.Q>HB @BTRI GRADBIJBKEBOL>KV ABQ>FIP KA Q
@EB@H CLO >@BRCaRP ?BALIBKD"B@>RPBLR 8 PBBFKD QEB >@QR>| FJ>DB RMRa@-HB B
BUG@LKIABKQ J>HFKD AB@FPFLKP RPHKD QEFP Q

no zoom
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https://guide.smallhd.com/a/808534-pixel-zoom
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OFBI WLJ FP RKFNRB FK QE>QF 94 © M>DB IBHLQEBOL(P ?RQ FP >@ @BPREHKCO
QFJB ¥ MRPEFKD RM LK QERE@H LO RPFKDIMAK@EK®@LR @ EPBBH JLKADP

EOKI 11?1J

Focus Assist

&L @RP 'PPFPR> flIQBO QE>Q ILLHRR&FI>DB CLB=>®LCDI; 9EDJH71J >KA>?=>B?=>QELPB BOP
TFQE 9EBEH EEKH 9>EEI?DAEFPEMBPBKQP QEB FK CLG@RAWILCORO FJ>DB TEF@E @>K ?B PBBK
@IB>0IV FK > TEABE8QV LC SFBTFKD @LKAFQFLKP

510© 5PBO 'RFAB * 7=,


https://guide.smallhd.com/a/808531-focus-assist
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*:7A?D=

‘ Peaking

0B>HFKEP BPPBKQF>IIVXJEBD:Il WBJ;)ROKBA >Il QEB RM JB>KFKD FK CL@RP BADBP EFDEIFDE
PFJFI>OIV & @RP |PPFPRQ ERID J 7BJ;H J>; 2C7=; 7| :AIJ?97BBEF@E @>K ?B EBIMCRI TEBK RPBA
@LJI?FK>QFLK TFQE LQHEBO Q
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https://guide.smallhd.com/a/808533-peaking
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)C VR KBBALQI>K>DB PEBOI >PMB@QP ILROY/FJ>DB >Q LK@B TEFIB PQFII CLEMRIFREDN
2B QEB @R@QIQ CLO QEB GL? PFK@B FQ JRFPH®RKA [l JR@E TFQE QEB FKQBDOFQV LC QE
LOFDFK>| FJ>DB
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"EM JE 7B?8HA); SEKH 'ED?HBH M?J>H; -E<JM7H
* 7=:0)-

LQB 4EFP xIF-@ BEDPL@JI>II($ /3 MIB>PBBBOIQQEFP ICLO /3

9LRO 3J>11($ JLKFQ @ @LILO FP CO@&>IFSQBA ?B@.6Q PEFMP EBIBP TFQE >l JLKEP @LILOP
J> V ?BDFK. ®@EFCQEO QFJB TFQE RPB

33>1($  FP E>SMMD @>IFSQBMRO RKFQ CRO2RQLR @>K >IPL AL EQ®PBIC RPFKD > GOREXMB
>KA @LIMRQBO PL@BFEEP TLOHN ®LKKB@QERD VLKEQ QVL.RO @LIMRQBO >P > @LIMRQBO AFF
>KA RPFKD @316F0K PLCE &I0R>QB > @>HDELK54 Q. IL>A FKOLRO 3J>1I($ JLKFQO

7 B B@LJIBKA MCPBP QE>Q @>K E>KAIB >Q IB>PQ  KFQP LC ?0FDEQKBPP >KA >PQ@RRFO
ABMBKAFKD LIKRD JLKEQ .FQ 8| VRO M@B PELRIA E>KAIB JBO#LJILK MOL@PPFLK>| @>HELK
MO?BP FK@IRAB @BBK )KPQORJIBKQP +KA #LILOFJBQOBPBX@E #2 -LO B ?RADBQLVBP >B
>S>FI>?IB LK QEB JEIMLR TFI DBQ TES@RWY CLO FK J>KV @>PBP
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https://support.smallhd.com/hc/en-us/articles/360048118054-SmallHD-Technical-Calibration-Settings-using-Calman-Calibrate-with-Software
https://www.kleininstruments.com/k10-a
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3J>11($ RPBP QEB MBPPFLK>I PLC(E#8->K TFQE > +IBFKLG8 3LJB MQ7?BP TFIl FK@IRAB QEBFO LT
PLCQTBCO-KA QEBOB CEB LMBK PLIRIB LMQFLKP LK QEBBRGH.JIB J>V LO I KLQ RQBIF@LILO

MO?B $EPMM#!,  #>IF?0BWKA >QRO#LILO 0D>JLKD > BT 7 B TFIl RPB $FPM#, >P >K

BU>JMIB MBAOTFQE QEB/MO L?B

MH(1-3 )/ (

d -LKFQO

d #LIMRQBO

d 3LCQTD

d 3J>11($/3 LO I1>QBO FK QEFP BU>JMIB

d 3% #>A "MO LMBOIV CLOJ>QQBA

1)% & )1

&FOPQ MLTBO LK >KA @LKRB@N($ JLKFQO OVL.RO @LIMRQBO SF> ($-) >KABRRBFRa
ABQB@QBA >P > AFPKWBQ@BFSFKD > PFDK>|

4ROK LK QEB JLKBQIILT FQ @0J RM >Q IB>PQ JFKRQBER @>K ORK SFABL LO > QBPQ PFDK>| ARC
QEFP QFJB

%KQBORD JLKEQ® PBQQFKDP M>DB >KA PBIBEQREKF?0

C@OLOR PIPE

COLOR PIPE
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https://store.portrait.com/professional-software.html
https://displaycal.net/
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3@01 ALTK Q @B>| >SAAFQFLK>I LMQFLKP >KA PBHR® GF@>IF2QFLK LR TFIl BKQBO > @F2®
TFW#OTFQE FKERIAQ/ M>DBR. QEB @>FQRBELK M@BPP

A CALIBRATION

Factory Calibration

CALIBRATION A I

ICQBO @IF@HERDEEEB AXE® QFLKRVTFIl @ELLPBRO @>IFQBLK @B 180 KLK ($2 JLKFQOP
3$2 2%# TFIl?B QEB B@LJIBKABA @>IBRFLK 3BIBE@RV/@>IFQBLK @BY >KA FK QEB KBBBKP@O
PBIB@Q '@ @BMQ#OHISMBQ
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SDR - DCI P3 [Recommended|

Calibration Target

)K QEB 00B $FPMI¥ 0>DB PBIB@QfEX$FPMI¥ FC > KBT @=RQFDK54 E>PKaQ >BOAV ?BBK BXQBA
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[o]

Profile Display?

Profile display >

BUQ VRé# ?B >PBA QPBIB@Q QEB )KMRQ 2>KDB 3BIB@Q LBUIFHIESE/QEB @ELF@BRIL !
@>IFSQFKD/2BBAFKD CRII TEFQB >KA ?ISEBKPENREB JLKEQ LO GRPQ @ELLPB BFQEBORBD>I LO &
2>KDB LMQFLKP B B@LJJIBKA &Rl
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Auto (Detect Range|

.BUQ VR TFIl #>IF2QB 3BIB@Q .BUQ +RAT¥II 7B 2BRDEQ Q @>IFSQFLK 5) QE>Q TFIl AFRREBBA
COJ VLRO @LIMRQBO TFQE KE>@FUR2MMIFBALROWICB @>K P@-B>PROFKD
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Next Step : Calibrate

OLPFQFLKRO M@B >@ @AFKDLQDEB J>KRC>@EIRG @LJIBKA>QFLKP

510© 5PBO 'RFAB * 7=,
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MONITOR SETTINGS

&LIILT QEB $FPMi>1 FKPQOR@QFLKP J>HFRE-RRROESS QEB @R@X JLKFED>KA M¢B PBIB@QBA
IIPL J>H B PRBQE>QRO @>IFQBLK PBQQFKDP J>Q@E QEF-@>@BD B >B KLQ >hIF>QBA TFQE
$FPMM#>1 PL MIB>PB@OLQOEB AL@RJIBKQ>QFLK >KA PREDEEDMIN#>1 CLO LMEFKD QEB
PLCQTBO

"B PRB Q PBIB@Q QEBR@Q@LILO PMB@B BQ@ >KA TEFQB MLFKQQE TE>QR @ELPB FK QEB
JBKRP

9LR TFII ESB >K LMQFLK@BPQ QEFP @3RINORB PRBFQP GR@GEB>MBO IMBP TFIl MLPPE?IV KLQ ?B

>@@RQB PL QEBELRIA ?B @EB®IFQ M Q>Bi> PB@LKA LO QBDRBLOBQ QEB RKFQ QFRRT>KQ FQ
Q ?B 3ELTFKD QORB TEFQB
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2 DisplayCAL 3.8.9.3 _ 0

File Options Tools Language ?

DisplayCAL?

Display calibration and characterization powered by ArgyllCMS

LR Video (D65, Rec. 1886) B2 0 —
| ‘ l Display & instrument @ Calibration ses e 3D LUT @ Verification

Display Instrument

1303Bright @ -2880, 0, 2880x1620 v | ¥ K-10 v | Mode Factory Default ~ ~
] White level drift compensation [1Black level drift compensation

[ ] Override minimum display update delay 20

[ ] Override display settle time multiplier 1.000000 =

Output levels  ® Auto (O Full range RGB 0-255 (O TV RGB 16-235

Correction  Auto (None) e =S +

® You should let the display warm up for at least 30 minutes before commencing measurements. If you use your instrument

in contact mode, it is a good idea to leave it on the display during that time as well.

@ Disable any and all dynamic picture settings of your display if applicable. This can include functions such as dynamic

contrast, dimming, automatic brightness and similar features.
Make sure light does not shine directly onto the screen of your display.

If your display is an OLED or Plasma TV, or other type with variable light cutput depending on picture content, enable

white level drift compensation.

If your instrument is a spectrometer and you use it in contact mode on a display with stable black level, you may want

to enable instrument black level drift compensation.

If your instrument is a colorimeter, you should use a measurement mode or correction suitable for your display or
display technology type. Note that some instruments (e.g. K-10, Spyder4/5/X) may offer a selection of measurement modes
already tuned for specific display types.

© show information about common display technologies

P Calibrate & profile

ICQBO @K FP @LIMIBBBQB O @>HIELK54 COJ QEB $, 54 Q>? ,L>A QEFB4 LKQ >K 3$
@>0>KA FKPBEQ EMQRO JLKEQ
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2 DisplayCAL 3.8.9.3 _ 0

File Options Tools Language ?

DisplayCAL?

Display calibration and characterization powered by ArgyllCMS

LR Video (D65, Rec. 1886) B2 0 —

| ‘ l Display & instrument @ Calibration a2 3D LUT @ Verification

3D LUT settings

[ Create 3D LUT after profiling

Rec709 ITU-R BT.709 w7

~ | Gamma Absolute ~
| ofti«

Source colorspace
Tone curve Rec. 1886

Black output offset §

Apply calibration (vcgt)

Gamut mapping mode

Rendering intent
3D LUT file format
Input encoding
Output encoding

3D LUT resolution

@ Inverse device-to-PCS

PCS-to-device
Relative colorimetric
IRIDAS (.cube)

Full range RGB 0-255
Full range RGB 0-255

16x16x16 v

@ A 3D LUT (LUT = Look Up Table) or ICC device link profile can be used by 3D LUT or ICC device link capable applications

for full display color correction.

Creating several (additional) 3D LUTs from an existing profile
With the desired profile selected under “Settings”, uncheck the "Create 3D LUT after profiling” checkbox.

Choosing the right source colorspace and tone response curve

For 3D LUTs and ICC device link profiles, the source colorspace and tone response curve need to be set in advance and
become a fixed part of the overall color transformation {unlike ICC device profiles which are linked dynamically on-the-
fly). As an example, HD video material is usually mastered according to the Rec. 709 standard with either a pure power

gamma of around 2.2-2 4 (relative with black output offset of 100%) or Rec. 1886 tone response curve (absolute with

1 . P T SRRV YRR [T - n annc 1 ] coa o e (B . P

/K VLRO JLKEQTEF@E PELRIA PQFII ?B FK QEBFKIFEBR PBIB@Q $LKB >KA FK QEB CLIILTFKD M>L
PBIB@Q .BUQ QEBRPBICLC54
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Next Step : Apply LUT

3BIB@Q QBB {IB VLR @B>QBA >KA PBIB@Q 3BIB@Q )K QEB @LKfOJ>QHLK @F#KARBBRRO >MMIFBA
, 54 >CB@QFKD QEBEX@RO KBT @>FQ6LK FP BRE&>QRO@LIM>BA Q QEB ?IRB PEFCQBA LIA
@>IFPQFLK 3BIB@BMIQ@LKQFKRB
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@ Read-only Storage 8 AVF_INFO
& SDCard @ System Volume Information
4 1301 1.cube

I 4 1303 2.cube

4 SHD K10-A 2.cube
4 SHDK10a 1.cube
4 SHD LUT 1-2.cube
4 SHD LUT 1.cube

|| SD Card » 1303 2.cube

SMmalHDP
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MONITOR SETTINGS

& CALIBRATION

CALBRATION LUT UPDATED

Would you like to keep this LUT applied or reset it2
Resetting in 9 seconds.

Transh

cal | RESET  KEEP

m¢

=~  @GmaiHDP

.BUQ YR TFII ?B MOMQBAIGPBIB@QRO ($2 2>KDB LMQFLKRO@>K RPERO M@B @ JB>PR® QEB
JLKFQ@ AVK>JF@KDB >KA BKQBO QBB LO PBIB@Q BHFMY C+@QB>PRBIBKQP B TFII
PHFM FK QEFP BU>JMIB
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HDR Range

Measure Dynamic Range

9LR TFIl ?B MBBKQBA TFQE > #>FR(X 3RJJ>OP@BK (BB \LR @>K RPB ->KR>I IAGRPQJBKQ Q
QTB>H QEB @>[FRIK >P TBII >P @LIRI>OBCIB>KA >CQBO TFQE ! " #LIB>EBIB@Q B-#>IF26DFLK
Q@ P> \LRO PBQQFKDP
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:Vj COLOR SPACE REC 709

WHITE POINT Dé5

CURVE Gamma 2.4
Calibration Summary

Save Calibration

9LRO @>IFQBLK TFIl PELT RM >P #RRSIF?C-QFLK FK QEB #>(FAX PBQQFKRR@S-K.QDIB ?BQTBBK
#RPQJ #>IF?C-QFLK >KA@QY #>IF2@FLK >Q >KV QFJB
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A CALIBRATION

Custom Calibration
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