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!
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)UHT  0+] 7KH 0&3 LV D FRVW HIIHFWLYH ORZ SLQ FRXQW  SLQ HDV\ WR XVH GHYLFH IRU LPSOHPHQWLQJ ,U'$ VWDQ GDUG ZLUHOHVV FRQQHFWLYLW\ 7KH 0&3 SURYLGHV VXSSRUW IRU WKH ,U'$ VWDQGDUG SURWRFRO VWDFN SOXV ELW HQFRGLQJGHFRGLQJ 7KH 6HULDO LQWHUIDFH DQG ,5 EDXG UDWHV DUH LQGHSHQGDQWO\ VHOHFWDEOH
&$3$&,725 6(/(&7,21 )25 &(5$0,& 5(621$7256
26& &    S) 26& &    S)
3RZHUXS
$Q\ WLPH WKDW WKH GHYLFH LV SRZHUHG XS SDUDPHWHU ' WKH 3RZHUXS WLPHU GHOD\ SDUDPHWHU  RFFXUV IROORZHG E\ DQ 2VFLOODWRU 6WDUWXS 7LPHU 267 GHOD\ SDUDPHWHU   $IWHU WKHVH WZR GHOD\V FRPSOHWH FRPPXQLFDWLRQ ZLWK WKH GHYLFH PD\ EH LQLWLDWHG 7KLV FRPPXQLFDWLRQ LV IURP ERWK WKH LQIUDUHG WUDQVFHLYHUV VLGH DV ZHOO DV WKH FRQWUROOHUV 8$57 LQWHUIDFH
+LJKHU FDSDFLWDQFH LQFUHDVHV WKH VWDELOLW\ RI WKH RVFLO ODWRU EXW DOVR LQFUHDVHV WKH VWDUWXS WLPH 7KHVH YDO XHV DUH IRU GHVLJQ JXLGDQFH RQO\ 6LQFH HDFK UHVRQDWRU KDV LWV RZQ FKDUDFWHULVWLFV WKH XVHU VKRXOG FRQVXOW WKH UHVRQDWRU PDQXIDFWXUHU IRU DSSURSULDWH YDOXHV RI H[WHUQDO FRPSRQHQWV
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7KH 0&3 VXSSRUWV WKHVH UHTXLUHG ,U'$ VWDQGDUG SURWRFROV  3K\VLFDO 6LJQDOLQJ /D\HU 3+<  /LQN $FFHVV 3URWRFRO ,U/$3  /LQN 0DQDJHPHQW 3URWRFRO,QIRUPDWLRQ $FFHVV 6HUYLFH ,U/03,$6 7KH 0&3 DOVR VXSSRUWV VRPH RI WKH RSWLRQDO SUR WRFROV IRU ,U'$ GDWD 7KH RSWLRQDO SURWRFROV WKDW WKH 0&3 LPSOHPHQWV DUH  7LQ\ 73  ,U&200
)LJXUH  VKRZV WKH ,U'$ GDWD SURWRFRO VWDFN DQG ZKLFK FRPSRQHQWV DUH LPSOHPHQWHG E\ WKH 0&3
3K\VLFDO 6LJQDO /D\HU 3+
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,U2EH[ ,U/DQ ,U&RPP  ,U0&

,U7UDQ3 /0,$6
7LQ\ 7UDQVSRUW 3URWRFRO 7LQ\ 73
,5 /LQN 0DQDJHPHQW  0X[ ,U/03 ,5 /LQN $FFHVV 3URWRFRO ,U/$3 $V\QFKURQRXV 6HULDO ,5    EV 6\QFKURQRXV 6\QFKURQRXV  330 6HULDO ,5  0EV  0EV
6XSSRUWHG E\ WKH 0&3
2SWLRQDO ,U'$ GDWD SURWRFROV QRW VXSSRUWHG E\ WKH 0&3
1RWH  7KH 0&3 LPSOHPHQWV WKH ZLUH FRRNHG VHUYLFH FODVV VHULDO UHSOLFDWRU  $Q RSWLFDO WUDQVFHLYHU LV UHTXLUHG
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
 ,U/$3

),*85( 
,5'$ 67$1'$5' 35272&2/ /$+RVW 26 RU $SSOLFDWLRQ ,U&200 ,U/03  ,$6 3URWRFROV UHVLGHQW LQ 0&3
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),*85( 
,5/$3 )5$0(
,U3+
,5 SXOVHV WUDQVPLWWHG DQG UHFHLYHG

'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
 ,U/03 

/LQN 0DQDJHPHQW  ,QIRUPDWLRQ $FFHVV 6HUYLFH /0,$6
7KH 0&3 LPSOHPHQWV WKH /0,$6 (DFK /0,$6 HQWLW\ PDLQWDLQV DQ LQIRUPDWLRQ GDWD EDVH WR SURYLGH  ,QIRUPDWLRQ RQ VHUYLFHV IRU RWKHU GHYLFHV WKDW FRQ WDLQ WKH ,U'$ VWDQGDUG IHDWXUH 'LVFRYHU\  ,QIRUPDWLRQ RQ VHUYLFHV IRU WKH GHYLFH LWVHOI  5HPRWH DFFHVVLQJ RI DQRWKHU GHYLFHV LQIRUPDWLRQ EDVH 7KLV LV UHTXLUHG VR WKDW FOLHQWV RQ D UHPRWH GHYLFH FDQ ILQG FRQILJXUDWLRQ LQIRUPDWLRQ QHHGHG WR DFFHVV D VHU YLFH
7LQ\ 73
7LQ\ 73 SURYLGHV WKH IORZ FRQWURO RQ ,U/03 FRQQHF WLRQV $Q RSWLRQDO VHUYLFH RI 6HJPHQWDWLRQ DQG 5HDV VHPEO\ FDQ EH KDQGOHG
,U&200
,U&200 SURYLGHV WKH PHWKRG WR VXSSRUW VHULDO DQG SDU DOOHO SRUW HPXODWLRQ 7KLV LV XVHIXO IRU OHJDF\ &20 DSSOLFDWLRQV VXFK DV SULQWHUV DQG PRGHP GHYLFHV 7KH ,U&200 VWDQGDUG LV VLPSO\ D V\QWD[ WKDW DOORZV WKH 3ULPDU\ GHYLFH WR FRQVLGHU WKH 6HFRQGDU\ GHYLFH DV D VHULDO GHYLFH ,U&200 DOORZV IRU HPXODWLRQ RI VHULDO RU SDUDOOHO SULQWHU FRQQHFWLRQV RI YDULRXV FDSD ELOLWLHV 7KH 0&3 VXSSRUWV WKH ZLUH FRRNHG VHUYLFH FODVV RI ,U&200 2WKHU VHUYLFH FODVVHV VXS SRUWHG E\ ,U&200 DUH VKRZQ LQ )LJXUH 
),*85( 
,5&200 6(59,&( &/$66(6
,U&200 6HUYLFHV 8QFRRNHG 6HUYLFHV &RRNHG 6HUYLFHV
3DUDOOHO ,U/37
6HULDO ZLUH 5DZ
3DUDOOHO &HQWURQLFV ,((( 
6HULDO ZLUH &RRNHG ZLUH &RRNHG
6XSSRUWHG E\ 0&3
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
 27+(5 237,21$/ ,U'$ '$7$ 35272&2/6
2WKHU ,U'$ GDWD SURWRFROV KDYH EHHQ GHYHORSHG WR VSH FLILF DSSOLFDWLRQ UHTXLUHPHQWV 7KHVH RSWLRQDO SURWRFROV DUH QRW VXSSRUWHG LQ WKH 0&3 7KHVH ,U'$ GDWD SURWRFROV DUH EULHIO\ GHVFULEHG LQ WKH IROORZLQJ VXEVHF WLRQV )RU DGGLWLRQDO LQIRUPDWLRQ SOHDVH UHIHU WR WKH ,U'$ ZHEVLWH ZZZ,U'$RUJ 
,U7UDQ3
,U7UDQ3 SURYLGHV WKH SURWRFRO WR H[FKDQJH LPDJHV ZLWK GLJLWDO LPDJH FDSWXUH GHYLFHVFDPHUDV
,U2%(;
,U2%(; SURYLGHV 2%MHFW (;FKDQJH VHUYLFHV 7KLV LV VLPLODU WR +773
,U/$1
,U/$1 GHVFULEHV D SURWRFRO WR VXSSRUW ,5 ZLUHOHVV DFFHVV WR D /RFDO $UHD 1HWZRUN /$1 
,U0&
,U0& GHVFULEHV KRZ PRELOH WHOHSKRQ\ DQG FRPPXQLFD WLRQ GHYLFHV FDQ H[FKDQJH LQIRUPDWLRQ 7KLV LQIRUPD WLRQ LQFOXGHV SKRQHERRN FDOHQGHU DQG PHVVDJH GDWD $OVR KRZ FDOO FRQWURO DQG UHDOWLPH YRLFH DUH KDQGOHG 57&21 
,U'$ /LWH
,U'$ /LWH GHVFULEHV KRZ WR UHGXFH WKH DSSOLFDWLRQ FRGH UHTXLUHPHQWV ZKLOH PDLQWDLQLQJ FRPSDWLELOLW\ ZLWK WKH IXOO LPSOHPHQWDWLRQ
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
 +2: '(9,&(6 &211(&7

1RUPDO 'LVFRQQHFW 0RGH 1'0

  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
 'LVFRYHU\ 0RGH  1RUPDO &RQQHFW 0RGH 1&0


%RWK WKH 3ULPDU\ GHYLFH DQG 6HFRQGDU\ GHYLFH EHJLQ FRPPXQLFDWLRQV DW  EDXG ZKLFK LV WKH GHIDXOW EDXG UDWH 7KH 3ULPDU\ GHYLFH VHQGV LWV SDUDPHWHUV WKHQ WKH 6HFRQGDU\ GHYLFH UHVSRQGV ZLWK LWV SDUDPH WHUV )RU H[DPSOH LI WKH 3ULPDU\ VXSSRUWV DOO GDWD UDWHV XS WR  NEDXG DQG WKH 6HFRQGDU\ GHYLFH RQO\ VXS SRUWV  NEDXG WKHQ WKH OLQN ZLOO EH HVWDEOLVKHG DW  NEDXG 1RWH 7KH 0&3 LV OLPLWHG WR D GDWD UDWH RI  NEDXG
,W LV WKH UHVSRQVDELOLW\ RI WKH +RVW FRQWUROOHU SURJUDP WR XQGHUVWDQG WKH PHDQLQJ RI WKH GDWD UHFHLYHG DQG KRZ WKH SURJUDP VKRXOG UHVSRQG WR LW 7KLV LV WKH VDPH DV LI WKH GDWD ZDV EHLQJ UHFHLYHG E\ WKH KRVW FRQWUROOHU IURP D 8$57

'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
),*85(  &211(&7,21 6(48(1&(
3ULPDU\ 'HYLFH
1RUPDO 'LVFRQQHFW 0RGH 1'0 6HQG ;,' &RPPDQGV WLPHVORWV Q Q   DSSUR[LPDWHO\ PV EHWZHHQ ;,' FRPPDQGV
6HFRQGDU\ 'HYLFH
1R 5HVSRQVH ;,' 5HVSRQVH LQ WLPHVORW \ FODLPLQJ WKLV WLPHVORW 1R 5HVSRQVH WR WKHVH ;,'V 1R 5HVSRQVH WR %URDGFDVW ,'
)LQLVK VHQGLQJ ;,'V PD[ WLPHVORWV  \ IUDPHV %URDGFDVW ,'
'LVFRYHU\
6HQG 6150 &RPPDQG Z SDUDPHWHUV DQG FRQQHFWLRQ DGGUHVV
8$ UHVSRQVH ZLWK SDUDPHWHUV XVLQJ FRQQHFW DGGUHVV
2SHQ FKDQQHO IRU ,$6 4XHULHV &RQILUP FKDQQHO RSHQ IRU ,$6 6HQG ,$6 4XHULHV 3URYLGH ,$6 UHVSRQVHV 2SHQ FKDQQHO IRU GDWD &RQILUP FKDQQHO RSHQ IRU GDWD 1RUPDO 5HVSRQVH 0RGH 150 6HQG 'DWD RU 6WDWXV 6HQG 'DWD RU 6WDWXV
6HQG 'DWD RU 6WDWXV 6HQG 'DWD RU 6WDWXV 6KXWGRZQ OLQN &RQILUP VKXWGRZQ EDFN WR 1'0 VWDWH
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
 2SHUDWLRQ
 %8))(56 $1' 7+528*+387

+$5':$5( +$1'6+$.,1*

7$%/( 
,U'$ 67$1'$5' 7+528*+387 (;$03/(6 #  .%$8'
3ULPDU\ 'HYLFH 0&3 7XUQDURXQG 7LPH  7XUQDURXQG 7RWDO %\WHV 7LPH  %\WHV 7UDQVPLWWHG %\WHV       7KURXJKSXW 'DWD 7RWDO  
3ULPDU\ 'HYLFH 0&3 0LQLPXP 'DWD 3DFNHW 2YHUKHDG 5HVSRQVH %\WHV 6L]H %\WHV %\WHV      
1RWH  1XPEHU RI E\WHV FDOFXODWHG EDVHG RQ D FRPPRQ WXUQDURXQG WLPH RI  PV
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
 7XUQDURXQG /DWHQF\

,5 3RUW %DXG 5DWH
7KH EDXG UDWH IRU WKH 0&3 ,5 SRUW WKH 7;,5 DQG 5;,5 SLQV LV LQLWLDOO\ DW WKH GHIDXOW UDWH RI  EDXG 7KH +RVW FRQWUROOHU ZLOO GHWHUPLQH WKH PD[LPXP EDXG UDWH WKDW WKH 0&3 FDQ VXSSRUW 7KLV LQIRUPDWLRQ LV XVHG GXULQJ 1'0 ZLWK WKH 3ULPDU\ GHYLFH WR VHW WKH EDXG UDWH RI WKH ,5 OLQN 7KH PD[LPXP ,5 EDXG UDWH LV QRW UHTXLUHG WR EH WKH VDPH DV WKH 0&3V VHULDO SRUW 8$57 EDXG UDWH DV GHWHUPLQHG E\ WKH %$8'%$8' SLQV 

3URJUDPPDEOH 'HYLFH ,'

),*85( 
VW %\WH 7UDQVIHUUHG
,' 675,1* )250$7
/DVW %\WH 7UDQVIHUUHG
/HQJWK  %\WH
,' 6WULQJ  WR  %\WHV
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
(;$03/(  3,&)[[ &RGH WR 3URJUDP WKH 'HYLFH ,'
;#define dtr PORTx, Pinx ; Must specify which Port and Which Pin ;#define cts PORTx, Pinx ; Must specify which Port and Which Pin ;#define rts PORTx, Pinx ; Must specify which Port and Which Pin ;#define clr PORTx, Pinx ; Must specify which Port and Which Pin ; ;***************************************************************** ; String Table ; This table stores a string, breg is the offset. The string ; is terminated by a null character. ;***************************************************************** string1 clrf PCLATH ; this routine is on page 0 movf breg, W ; get the offset addwf PCL, F ; add the offset to PC DT D'15' ; the first byte is the byte count DT "My IR ID String" ; UpdateID call deviceInit ; Initialize the PIC16Fxxx bcf clr ; place the MCP2155 in reset bsf dtr ; Force the DTR pin High for program mode bcf rts ; Force the RTS pin Low for program mode call delay1mS ; delay for 1 ms. bsf clr ; allow the MCP2155 to come out of reset ; clrf LoopCnt ; LoopCnt = 0 ctsLP1 call delay1mS ; delay for 1 ms. btfss cts ; if cts=0 then we're ready to program goto ctsLow ; MCP2155 is ready to receive data decfsz LoopCnt, F ; goto ctsLP1 ; NO, wait for MCP2155 to be ready goto StuckReset ; The MCP2150 did not exit reset, do your recovery ; in this routine.
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
(;$03/( 
ctsLow clrf call movwf incf movwf goto ; sndlp sndwt call movwf btfsc goto call incf decfsz goto bcf bcf bsf call bsf ; ctsLP2 btfss goto goto
3,&)[[ &RGH WR 3URJUDP WKH 'HYLFH ,' FRQWLQXHG
breg string1 creg creg, f areg sndwt string1 areg cts sndwt txser breg,f creg, f sndlp clr dtr rts delay1mS clr ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; clear the offset get the byte count (ID length byte + # bytes in string) use creg as the loop counter add 1 to the loop count since we're jumping into the middle save the count in areg to send it start sending the count + ID string get the byte save the byte check the cts input wait if cts=1 send the byte using the Transmit Routine increment the table pointer more bytes to send? YES, send more bytes NO, place Force the Force the delay for allow the the MCP2155 in reset DTR pin Low for normal mode RTS pin High for normal mode 1 ms. MCP2155 to come out of reset
;
cts ; if cts=1 then MCP2155 is in Normal mode ctsLP2 ; NO, wait for MCP2155 to be ready NormalOperation ; The MCP2155 in now programmed with new ID, ; and is ready to establish an IR link
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
 2SWLFDO 7UDQVFHLYHU  5HIHUHQFHV
7KH 0&3 UHTXLUHV DQ LQIUDUHG WUDQVFHLYHU 7KH WUDQVFHLYHU FDQ EH D LQWHJUDWHG VROXWLRQ 7DEOH  VKRZV D OLVW RI FRPPRQ PDQXIDFWXUHUV RI LQWHJUDWHG RSWLFDO WUDQVFHLYHUV $ W\SLFDO RSWLFDO WUDQVFHLYHU FLUFXLW XVLQJ D 9LVKD\7HPLF 7)'6 LV VKRZQ LQ )LJXUH   7KH ,U'$ 6WDQGDUGV GRZQORDG SDJH FDQ EH IRXQG DW KWWSZZZLUGDRUJVWDQGDUGVVSHFLILFDWLRQV 6RPH FRPPRQ PDQXIDFWXUHUV RI 2SWLFDO 7UDQVFHLYHUV DUH VKRZQ LQ 7DEOH 
7$%/( 
),*85( 
79 5       7;,5 7R 0&3 3LQ 
&20021 237,&$/ 75$16&(,9(5 0$18)$&785(56
&RPSDQ\ :HE 6LWH $GGUHVV ZZZLQILQHRQFRP ZZZDJLOHQWFRP ZZZYLVKD\FRP ZZZURKPFRP
&RPSDQ\ ,QILQHRQ $JLOHQW 9LVKD\7HPLF 5RKP
9 5  
5;,5 7R 0&3 3LQ  8    
&  )
7)'6

'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
 '(9(/230(17 722/6

),*85( 
0&3 '(9(/23(56 .,7 %/2&. ',$*5$0
3RZHU /(' 9 *1' 9 %DWWHU\ 3RZHU 6XSSO\  0&3 1RWH 7UDQVFHLYHU
3RZHU
'%
63(
&RPSRQHQW ,QWHJUDWHG
+HDGHU
+RVW ,QWHUIDFH
 VLJQDO OLQHV WR EH FXW 1RWH 7KH 0&3 ZKLFK FRPHV VWDQGDUG LQ WKH 0&3 'HYHORSHUV .LW PD\ EH UHSODFHG ZLWK WKH 0&3 6RPH VLJQDOV IURP WKH 8$57 GULYH FKLS 63( QHHG WR EH FXW LQ RUGHU WR HQVXUH WKDW QR ,2 FRQIOLFWV ZLOO RFFXU
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
!

'6$SDJH 
!
127(6
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
 (/(&75,&$/ &+$5$&7(5,67,&6
$EVROXWH 0D[LPXP 5DWLQJV
$PELHQW 7HPSHUDWXUH XQGHU ELDV  & WR & 6WRUDJH 7HPSHUDWXUH  & WR & 9ROWDJH RQ 9'' ZLWK UHVSHFW WR 966  9 WR 9 9ROWDJH RQ 5(6(7 ZLWK UHVSHFW WR 966  9 WR 9 9ROWDJH RQ DOO RWKHU SLQV ZLWK UHVSHFW WR 966  9 WR 9'' 7RWDO 3RZHU 'LVVLSDWLRQ
9
  P:
0D[ &XUUHQW RXW RI 966 SLQ   P$ 0D[ &XUUHQW LQWR 9'' SLQ   P$ ,QSXW &ODPS &XUUHQW ,,. 9,   RU 9, ! 9'' ...................................................................................................................  P$ 2XWSXW &ODPS &XUUHQW ,2. 9   RU 9 ! 9'' .............................................................................................................  P$ 0D[ 2XWSXW &XUUHQW VXQN E\ DQ\ 2XWSXW SLQ  P$ 0D[ 2XWSXW &XUUHQW VRXUFHG E\ DQ\ 2XWSXW SLQ  P$ 1RWH  3RZHU 'LVVLSDWLRQ LV FDOFXODWHG DV IROORZV 3',6 9'' [ ^,''   ,2+  ^ 9''92+ [ ,2+
127,&(
 92/ [ ,2/
6WUHVVHV DERYH WKRVH OLVWHG XQGHU 0D[LPXP 5DWLQJV PD\ FDXVH SHUPDQHQW GDPDJH WR WKH GHYLFH 7KLV LV D VWUHVV UDWLQJ RQO\ DQG IXQFWLRQDO RSHUDWLRQ RI WKH GHYLFH DW WKRVH RU DQ\ RWKHU FRQGLWLRQV DERYH WKRVH LQGLFDWHG LQ WKH RSHUDWLRQ OLVWLQJV RI WKLV VSHFLILFDWLRQ LV QRW LPSOLHG ([SRVXUH WR PD[LPXP UDWLQJ FRQGLWLRQV IRU H[WHQGHG SHULRGV PD\ DIIHFW GHYLFH UHOLDELOLW\
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
),*85( 
   9'' 9ROWV     
92/7$*()5(48(1&< *5$3+ &  7$  &

 
)UHTXHQF\ 0+]
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
 '& &KDUDFWHULVWLFV


  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
'& &KDUDFWHULVWLFV &RQWLQXHG
'& &+$5$&7(5,67,&6 3DUDP 1R 6\P &KDUDFWHULVWLF ,QSXW /RZ 9ROWDJH 9,/ ' ,QSXW SLQV ZLWK 77/ EXIIHU 7; 5, '75 576 &' DQG (1 ZLWK 6FKPLWW 7ULJJHU EXIIHU %$8' %$8' DQG 5;,5 5(6(7 26& ,QSXW +LJK 9ROWDJH 9,+ ' ,QSXW SLQV ZLWK 77/ EXIIHU 7; 5, '75 576 &' DQG (1    9'' 9   9''  9 966  9 9   9''  9 6WDQGDUG 2SHUDWLQJ &RQGLWLRQV XQOHVV RWKHUZLVH VSHFLILHG 2SHUDWLQJ WHPSHUDWXUH &  7$  & LQGXVWULDO 2SHUDWLQJ YROWDJH 9'' UDQJH DV GHVFULEHG LQ '& VSHF 6HFWLRQ  0LQ 7\S 0D[ 8QLWV &RQGLWLRQV
'$ ' ' '
966 966 966 966
   
9'' 9'' 9'' 9''
9 9 9 9
RWKHUZLVH
'$ ' ' ' ZLWK 6FKPLWW 7ULJJHU EXIIHU %$8' %$8' DQG 5;,5 5(6(7 26& ,QSXW /HDNDJH &XUUHQW 1RWHV   ' ' ' ,,/ ,QSXW SLQV 5(6(7 26&
9''  9'' 9'' 9''
   
9'' 9'' 9'' 9''
9 9 9 9
RWKHUZLVH
  
  
  
$ $ $
966  93,1  9'' 3LQ DW KLLPSHGDQFH 966  93,1  9'' 966  93,1  9''
1RWH  7KH OHDNDJH FXUUHQW RQ WKH 5(6(7 SLQ LV VWURQJO\ GHSHQGHQW RQ WKH DSSOLHG YROWDJH OHYHO 7KH VSHFLILHG OHY HOV UHSUHVHQW QRUPDO RSHUDWLQJ FRQGLWLRQV +LJKHU OHDNDJH FXUUHQW PD\ EH PHDVXUHG DW GLIIHUHQW LQSXW YROW DJHV  1HJDWLYH FXUUHQW LV GHILQHG DV FRPLQJ RXW RI WKH SLQ
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
'& &KDUDFWHULVWLFV &RQWLQXHG

1RWH  1HJDWLYH FXUUHQW LV GHILQHG DV FRPLQJ RXW RI WKH SLQ
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
7LPLQJ 3DUDPHWHU 6\PERORJ\ DQG /RDG &RQGLWLRQV
7,0,1* &21',7,216
7KH WLPLQJ SDUDPHWHU V\PEROV KDYH EHHQ FUHDWHG IROORZLQJ RQH RI WKH IROORZLQJ IRUPDWV
7KH WHPSHUDWXUH DQG YROWDJHV VSHFLILHG LQ 7DEOH  DSSO\ WR DOO WLPLQJ VSHFLILFDWLRQV XQOHVV RWKHUZLVH QRWHG )LJXUH   VSHFLILHV WKH ORDG FRQGLWLRQV IRU WKH WLPLQJ VSHFLILFDWLRQV
7$%/( 
6 7SS6 7 7LPH
 7SS6SS6 7 ) )UHTXHQF\ ( (UURU /RZHUFDVH OHWWHUV SS DQG WKHLU PHDQLQJV SS LR ,QSXW RU 2XWSXW SLQ U[ 5HFHLYH ELWFON 5;7; %,7&/. GUW 'HYLFH 5HVHW 7LPHU 8SSHUFDVH OHWWHUV DQG WKHLU PHDQLQJV 6 ) )DOO + +LJK , ,QYDOLG +LLPSHGDQFH / /RZ
RVF W[ 567
2VFLOODWRU 7UDQVPLW 5HVHW
3 5 9 =
3HULRG 5LVH 9DOLG +LLPSHGDQFH
7$%/( 
$& 7(03(5$785( $1' 92/7$*( 63(&,),&$7,216
6WDQGDUG 2SHUDWLQJ &RQGLWLRQV XQOHVV RWKHUZLVH VWDWHG 2SHUDWLQJ WHPSHUDWXUH &  7$  & LQGXVWULDO 2SHUDWLQJ YROWDJH 9'' UDQJH DV GHVFULEHG LQ '& VSHF 6HFWLRQ 
$& &+$5$&7(5,67,&6
),*85( 
/2$' &21',7,216 )25 '(9,&( 7,0,1* 63(&,),&$7,216
3,1 966
&/
&/
 S) IRU DOO SLQV H[FHSW 26&  S) IRU 26& ZKHQ H[WHUQDO FORFN LV XVHG WR GULYH 26&
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
 7LPLQJ 'LDJUDPV DQG 6SHFLILFDWLRQV
(;7(51$/ &/2&. 7,0,1*
4 26&       4 4 4 4 4
),*85( 
7$%/( 
(;7(51$/ &/2&. 7,0,1* 5(48,5(0(176
6WDQGDUG 2SHUDWLQJ &RQGLWLRQV XQOHVV RWKHUZLVH VSHFLILHG 2SHUDWLQJ 7HPSHUDWXUH &  7$  & LQGXVWULDO 2SHUDWLQJ 9ROWDJH 9'' UDQJH LV GHVFULEHG LQ 6HFWLRQ  &KDUDFWHULVWLF ([WHUQDO &/.,1 3HULRG   2VFLOODWRU 3HULRG  0LQ         7\S          0D[           QV 8QLWV QV QV QV 0+] 0+] &RQGLWLRQV 'HYLFH 2SHUDWLRQ 'LVDEOH &ORFN IRU ORZ SRZHU
$& &KDUDFWHULVWLFV 3DUDP 1R  6\P 726&
$
)26& ([WHUQDO &/.,1 )UHTXHQF\   2VFLOODWRU )UHTXHQF\  )(55 (&/. 7RV5 7RV) (UURU LQ )UHTXHQF\ ([WHUQDO &ORFN (UURU &ORFN LQ 26& 5LVH RU )DOO 7LPH
% & 

  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
),*85(  287387 :$9()250
4 26& 4 4 4
2XWSXW 3LQ
2OG 9DOXH  
1HZ 9DOXH
1RWH
5HIHU WR )LJXUH  IRU ORDG FRQGLWLRQV
7$%/( 
287387 7,0,1* 5(48,5(0(176
6WDQGDUG 2SHUDWLQJ &RQGLWLRQV XQOHVV RWKHUZLVH VSHFLILHG 2SHUDWLQJ 7HPSHUDWXUH &  7$  & LQGXVWULDO 2SHUDWLQJ 9ROWDJH 9'' UDQJH LV GHVFULEHG LQ 6HFWLRQ  &KDUDFWHULVWLF 5; DQG 7;,5 SLQ ULVH WLPH  5; DQG 7;,5 SLQ IDOO WLPH  0LQ   7\S    0D[   8QLWV QV QV &RQGLWLRQV
$& &KDUDFWHULVWLFV 3DUDP 1R   6\P 7R5 7R)
1RWH  'DWD LQ WKH 7\SLFDO 7\S FROXPQ LV DW 9 & XQOHVV RWKHUZLVH VWDWHG  6HH )LJXUH  IRU ORDGLQJ FRQGLWLRQV
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
),*85( 
9'' 5(6(7 5HVHW 'HWHFWHG 3:57 7LPHRXW 26& 7LPHRXW ,QWHUQDO 5(6(7  2XWSXW 3LQ    
5(6(7 $1' '(9,&( 5(6(7 7,0,1*
7$%/( 
5(6(7 $1' '(9,&( 5(6(7 5(48,5(0(176
6WDQGDUG 2SHUDWLQJ &RQGLWLRQV XQOHVV RWKHUZLVH VSHFL ILHG 2SHUDWLQJ 7HPSHUDWXUH &  7$  & LQGXVWULDO 2SHUDWLQJ 9ROWDJH 9'' UDQJH LV GHVFULEHG LQ 6HFWLRQ  &KDUDFWHULVWLF 5(6(7 3XOVH :LGWK ORZ 2VFLOODWRU 6WDUWXS 7LPHU 3HULRG 3RZHU XS 7LPHU 3HULRG 2XWSXW +LLPSHGDQFH IURP 5(6(7 /RZ RU GHYLFH 5HVHW 0LQ     7\S      0D[     8QLWV QV 726& PV V 9''  9 9'' &RQGLWLRQV  9
$& &KDUDFWHULVWLFV 3DUDP 1R    
6\P 7567/ 7267 73:57 7,2=
1RWH  'DWD LQ WKH 7\SLFDO 7\S FROXPQ LV DW 9 & XQOHVV RWKHUZLVH VWDWHG
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
),*85(  8$57 $66WDUW %LW ,5 'DWD %LW ,5 'DWD %LW ,5 'DWD %LW ,5
7; SLQ ,5 1RWH 5HIHU WR )LJXUH  IRU ORDG FRQGLWLRQV ,5
7$%/( 
8$57 $66WDQGDUG 2SHUDWLQJ &RQGLWLRQV XQOHVV RWKHUZLVH VSHFLILHG 2SHUDWLQJ 7HPSHUDWXUH &  7$  & LQGXVWULDO 2SHUDWLQJ 9ROWDJH 9'' UDQJH LV GHVFULEHG LQ 6HFWLRQ  &KDUDFWHULVWLF 0LQ     7\S        0D[        QV 8QLWV 726& 726& 726& 726& &RQGLWLRQV %$8'%$8' %$8'%$8' %$8'%$8' %$8'%$8'    
$& &KDUDFWHULVWLFV 3DUDP 1R ,5 6\P
77;%,7 7UDQVPLW %DXG UDWH
,5
(7;%,7 7UDQVPLW 7; SLQ %DXG UDWH (UURU LQWR 0&3
  
,5 (7;,5%,7 7UDQVPLW 7;,5 SLQ %DXG UDWH (UURU RXW RI 0&3  ,5 77;5) 7; SLQ ULVH WLPH DQG IDOO WLPH
1RWH  7KLV HUURU LV QRW DGGLWLYH WR ,5 SDUDPHWHU
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
),*85(  8$57 $66WDUW %LW ,5 'DWD %LW ,5 'DWD %LW ,5 'DWD %LW ,5
5; SLQ ,5 1RWH 5HIHU WR )LJXUH  IRU ORDG FRQGLWLRQV ,5
7$%/( 
8$57 $66WDQGDUG 2SHUDWLQJ &RQGLWLRQV XQOHVV RWKHUZLVH VSHFLILHG 2SHUDWLQJ 7HPSHUDWXUH &  7$  & LQGXVWULDO 2SHUDWLQJ 9ROWDJH 9'' UDQJH LV GHVFULEHG LQ 6HFWLRQ  &KDUDFWHULVWLF 0LQ     7\S        0D[        QV 8QLWV 726& 726& 726& 726& &RQGLWLRQV %$8'%$8' %$8'%$8' %$8'%$8' %$8'%$8'    
$& &KDUDFWHULVWLFV 3DUDP 1R ,5 6\P
75;%,7 5HFHLYH %DXG 5DWH
,5 ,5 ,5
(5;%,7 5HFHLYH 5;,5 SLQ %DXG UDWH (UURU LQWR 0&3 (5;%,7 5HFHLYH 5; SLQ %DXG UDWH (UURU RXW RI 0&3  77;5) 5; SLQ ULVH WLPH DQG IDOO WLPH
  
1RWH  7KLV HUURU LV QRW DGGLWLYH WR ,5 SDUDPHWHU
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
),*85(  7;,5 :$9()2506
6WDUW %LW ,5$ %,7&/. ,5 7;,5 ,5       ,5 ,5 ,5 ,5 ,5 'DWD ELW  'DWD ELW  'DWD ELW  'DWD ELW 
7$%/( 
7;,5 5(48,5(0(176
6WDQGDUG 2SHUDWLQJ &RQGLWLRQV XQOHVV RWKHUZLVH VSHFLILHG 2SHUDWLQJ 7HPSHUDWXUH &  7$  & LQGXVWULDO 2SHUDWLQJ 9ROWDJH 9'' UDQJH LV GHVFULEHG LQ 6HFWLRQ  &KDUDFWHULVWLF 7UDQVPLW %DXG 5DWH 0LQ      7\S        0D[        8QLWV 726& 726& 726& 726& 726& 726& 7%,7&/. %$8' %$8' %$8' %$8' %$8' &RQGLWLRQV     
$& &KDUDFWHULVWLFV 3DUDP 1R ,5$ 6\P 77;,5%,7
,5 ,5
77;,53: 77;,53
7;,5 SXOVH ZLGWK 7;,5 ELW SHULRG  77;%,7
 
1RWH  7%,7&/.
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
),*85(  5;,5 :$9()2506
6WDUW %LW ,5$ %,7&/. 5;,5 'DWD ELW  'DWD ELW  'DWD ELW  'DWD ELW 
,5$ ,5%  6WDUW %LW ,5%  'DWD ELW  ,5%  'DWD ELW  ,5%  'DWD ELW  ,5%  'DWD ELW  ,5% 
7$%/( 
5;,5 5(48,5(0(176
6WDQGDUG 2SHUDWLQJ &RQGLWLRQV XQOHVV RWKHUZLVH VSHFLILHG 2SHUDWLQJ 7HPSHUDWXUH &  7$  & LQGXVWULDO 2SHUDWLQJ 9ROWDJH 9'' UDQJH LV GHVFULEHG LQ 6HFWLRQ  &KDUDFWHULVWLF 5HFHLYH %DXG 5DWH 0LQ      7\S        0D[        8QLWV 726& 726& 726& 726& 726& 726& 7%,7&/. %$8' %$8' %$8' %$8' %$8' &RQGLWLRQV     
$& &KDUDFWHULVWLFV 3DUDP 1R ,5$ 6\P 75;,5%,7
,5$ ,5
75;,53: 75;,53
5;,5 SXOVH ZLGWK 5;,5 ELW SHULRG  75;%,7
 
1RWH  7%,7&/.
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
127(6
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
 '& $1' $& &+$5$&7(5,67,&6 *5$3+6 $1' 7$%/(6
1RW DYDLODEOH DW WKLV WLPH
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
127(6
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
3$&.$*,1* ,1)250$7,21
3DFNDJH 0DUNLQJ ,QIRUPDWLRQ
/HDG 3',3  PLO ;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;; ;;;;;/HDG 62,&  PLO ;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;; ;;;;;([DPSOH 0&3,62 ;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;; ;;;;;/HDG 6623  PLO  PP
([DPSOH
;;;;;;;;;;; ;;;;;;;;;;; ;;;0&3,66 ;;;;;;;;;;; ;;;/HJHQG
;;; << :: 111
&XVWRPHU VSHFLILF LQIRUPDWLRQ 1RWH
,Q WKH HYHQW WKH IXOO 0LFURFKLS SDUW QXPEHU FDQQRW EH PDUNHG RQ RQH OLQH LW ZLOO EH FDUULHG RYHU WR WKH QH[W OLQH WKXV OLPLWLQJ WKH QXPEHU RI DYDLODEOH FKDUDFWHUV IRU FXVWRPHU VSHFLILF LQIRUPDWLRQ
6WDQGDUG 273 PDUNLQJ FRQVLVWV RI 0LFURFKLS SDUW QXPEHU \HDU FRGH ZHHN FRGH DQG WUDFHDELOLW\ FRGH
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
/HDG 3ODVWLF 'XDO ,QOLQH 3   PLO 3',3
(
'
 Q ( $ F $  H% 8QLWV 'LPHQVLRQ /LPLWV Q S ,1&+(6 120                            0,//,0(7(56 120                            % % S /  
$
0,1
0$;
0,1
0$;

           
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
/HDG 3ODVWLF 6PDOO 2XWOLQH 62  :LGH  PLO 62,&
( S (
'
 % Q K  
F $ $
/
 $
1XPEHU RI 3LQV 3LWFK 2YHUDOO +HLJKW 0ROGHG 3DFNDJH 7KLFNQHVV 6WDQGRII  2YHUDOO :LGWK 0ROGHG 3DFNDJH :LGWK 2YHUDOO /HQJWK &KDPIHU 'LVWDQFH )RRW /HQJWK )RRW $QJOH /HDG 7KLFNQHVV /HDG :LGWK 0ROG 'UDIW $QJOH 7RS 0ROG 'UDIW $QJOH %RWWRP &RQWUROOLQJ 3DUDPHWHU  6LJQLILFDQW &KDUDFWHULVWLF
8QLWV 'LPHQVLRQ /LPLWV Q S $ $ $ ( ( ' K /  F %  
0,1
            
,1&+(6 120               
0$;
0,1
            
0,//,0(7(56 120                            
0$;
            
1RWHV 'LPHQVLRQV ' DQG ( GR QRW LQFOXGH PROG IODVK RU SURWUXVLRQV 0ROG IODVK RU SURWUXVLRQV VKDOO QRW H[FHHG  PP SHU VLGH -('(& (TXLYDOHQW 06 'UDZLQJ 1R &
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
/HDG 3ODVWLF 6KULQN 6PDOO 2XWOLQH 66   PLO  PP 6623
( ( S
'
% Q
  
F
$
$
 /  $
1XPEHU RI 3LQV 3LWFK 2YHUDOO +HLJKW 0ROGHG 3DFNDJH 7KLFNQHVV 6WDQGRII  2YHUDOO :LGWK 0ROGHG 3DFNDJH :LGWK 2YHUDOO /HQJWK )RRW /HQJWK /HDG 7KLFNQHVV )RRW $QJOH /HDG :LGWK 0ROG 'UDIW $QJOH 7RS 0ROG 'UDIW $QJOH %RWWRP &RQWUROOLQJ 3DUDPHWHU  6LJQLILFDQW &KDUDFWHULVWLF
8QLWV 'LPHQVLRQ /LPLWV Q S $ $ $ ( ( ' / F  %  
0,1
           
,1&+(6 120              
0$;
0,1
           
0,//,0(7(56 120                          
0$;
           
1RWHV 'LPHQVLRQV ' DQG ( GR QRW LQFOXGH PROG IODVK RU SURWUXVLRQV 0ROG IODVK RU SURWUXVLRQV VKDOO QRW H[FHHG  PP SHU VLGH -('(& (TXLYDOHQW 02 'UDZLQJ 1R &
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
$33(1',; $
5HYLVLRQ $
7KLV LV D QHZ GDWD VKHHW
5(9,6,21 +,6725
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
127(6
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF
!
21/,1( 6833257
0LFURFKLS SURYLGHV RQOLQH VXSSRUW RQ WKH 0LFURFKLS :RUOG :LGH :HE ::: VLWH 7KH ZHE VLWH LV XVHG E\ 0LFURFKLS DV D PHDQV WR PDNH ILOHV DQG LQIRUPDWLRQ HDVLO\ DYDLODEOH WR FXVWRPHUV 7R YLHZ WKH VLWH WKH XVHU PXVW KDYH DFFHVV WR WKH ,QWHUQHW DQG D ZHE EURZVHU VXFK DV 1HWVFDSH RU 0LFURVRIW ([SORUHU )LOHV DUH DOVR DYDLODEOH IRU )73 GRZQORDG IURP RXU )73 VLWH
6\VWHPV ,QIRUPDWLRQ DQG 8SJUDGH +RW /LQH
7KH 6\VWHPV ,QIRUPDWLRQ DQG 8SJUDGH /LQH SURYLGHV V\VWHP XVHUV D OLVWLQJ RI WKH ODWHVW YHUVLRQV RI DOO RI 0LFURFKLS V GHYHORSPHQW V\VWHPV VRIWZDUH SURGXFWV 3OXV WKLV OLQH SURYLGHV LQIRUPDWLRQ RQ KRZ FXVWRPHUV FDQ UHFHLYH DQ\ FXUUHQWO\ DYDLODEOH XSJUDGH NLWV7KH +RW /LQH 1XPEHUV DUH  IRU 86 DQG PRVW RI &DQDGD DQG  IRU WKH UHVW RI WKH ZRUOG
&RQQHFWLQJ WR WKH 0LFURFKLS ,QWHUQHW :HE 6LWH

  0LFURFKLS 7HFKQRORJ\ ,QF
'6$SDJH 
!
5($'(5 5(63216(

)URP 1DPH &RPSDQ\ $GGUHVV &LW\  6WDWH  =,3  &RXQWU\ 7HOHSKRQH BBBBBBB BBBBBBBBB  BBBBBBBBB $SSOLFDWLRQ RSWLRQDO  :RXOG \RX OLNH D UHSO\" 'HYLFH 0&3 4XHVWLRQV  :KDW DUH WKH EHVW IHDWXUHV RI WKLV GRFXPHQW" < 1 /LWHUDWXUH 1XPEHU '6$ )$; BBBBBB BBBBBBBBB  BBBBBBBBB
 +RZ GRHV WKLV GRFXPHQW PHHW \RXU KDUGZDUH DQG VRIWZDUH GHYHORSPHQW QHHGV"
 'R \RX ILQG WKH RUJDQL]DWLRQ RI WKLV GDWD VKHHW HDV\ WR IROORZ" ,I QRW ZK\"
 :KDW DGGLWLRQV WR WKH GDWD VKHHW GR \RX WKLQN ZRXOG HQKDQFH WKH VWUXFWXUH DQG VXEMHFW"
 :KDW GHOHWLRQV IURP WKH GDWD VKHHW FRXOG EH PDGH ZLWKRXW DIIHFWLQJ WKH RYHUDOO XVHIXOQHVV"
 ,V WKHUH DQ\ LQFRUUHFW RU PLVOHDGLQJ LQIRUPDWLRQ ZKDW DQG ZKHUH "
 +RZ ZRXOG \RX LPSURYH WKLV GRFXPHQW"
 +RZ ZRXOG \RX LPSURYH RXU VRIWZDUH V\VWHPV DQG VLOLFRQ SURGXFWV"
'6$SDJH 
  0LFURFKLS 7HFKQRORJ\ ,QF
!
352'8&7 ,'(17,),&$7,21 67R RUGHU RU REWDLQ LQIRUPDWLRQ HJ RQ SULFLQJ RU GHOLYHU\ UHIHU WR WKH IDFWRU\ RU WKH OLVWHG VDOHV RIILFH 3$57 12 'HYLFH ; 7HPSHUDWXUH 5DQJH ;; 3DFNDJH ([DPSOHV
D E
'HYLFH 0&3 ,QIUDUHG &RPPXQLFDWLRQV &RQWUROOHU 0&37 ,QIUDUHG &RPPXQLFDWLRQV &RQWUROOHU 7DSH DQG 5HHO , 3 62 66 & WR &
0&3,3 ,QGXVWULDO 7HPS 3',3 SDFNDJLQJ 0&3,62 62,& SDFNDJH ,QGXVWULDO 7HPS
F
0&37,66 7DSH DQG 5HHO ,QGXVWULDO 7HPS 6623 SDFNDJH
7HPSHUDWXUH 5DQJH 3DFNDJH
3ODVWLF ',3  PLO %RG\ OHDG 3ODVWLF 62,&  PLO %RG\ OHDG 3ODVWLF 6623  PLO %RG\ OHDG
6DOHV DQG 6XSSRUW
'DWD 6KHHWV 3URGXFWV VXSSRUWHG E\ D SUHOLPLQDU\ 'DWD 6KHHW PD\ KDYH DQ HUUDWD VKHHW GHVFULELQJ PLQRU RSHUDWLRQDO GLIIHUHQFHV DQG UHFRP PHQGHG ZRUNDURXQGV 7R GHWHUPLQH LI DQ HUUDWD VKHHW H[LVWV IRU D SDUWLFXODU GHYLFH SOHDVH FRQWDFW RQH RI WKH IROORZLQJ    3OHDVH VSHFLI\ ZKLFK GHYLFH UHYLVLRQ RI VLOLFRQ DQG 'DWD 6KHHW LQFOXGH /LWHUDWXUH
1HZ &XVWRPHU 1RWLILFDWLRQ 6\VWHP 5HJLVWHU RQ RXU ZHE VLWH ZZZPLFURFKLSFRPFQ WR UHFHLYH WKH PRVW FXUUHQW LQIRUPDWLRQ RQ RXU SURGXFWV
  0LFURFKLS 7HFKQRORJ\ ,QF
3UHOLPLQDU\
'6$SDJH 
!
127(6
'6$SDJH 
3UHOLPLQDU\
  0LFURFKLS 7HFKQRORJ\ ,QF


3ULQWHG RQ UHF\FOHG SDSHU
0LFURFKLS UHFHLYHG 46 TXDOLW\ V\VWHP FHUWLILFDWLRQ IRU LWV ZRUOGZLGH KHDGTXDUWHUV GHVLJQ DQG ZDIHU IDEULFDWLRQ IDFLOLWLHV LQ &KDQGOHU DQG 7HPSH $UL]RQD LQ -XO\  7KH &RPSDQ\V TXDOLW\ V\VWHP SURFHVVHV DQG SURFHGXUHV DUH 46 FRPSOLDQW IRU LWV 3,&PLFUR ELW 0&8V ./ " FRGH KRSSLQJ GHYLFHV 6HULDO ((3520V DQG PLFURSHULSKHUDO SURGXFWV ,Q DGGLWLRQ 0LFURFKLSV TXDOLW\ V\VWHP IRU WKH GHVLJQ DQG PDQXIDFWXUH RI GHYHORSPHQW V\VWHPV LV ,62  FHUWLILHG
  0LFURFKLS 7HFKQRORJ\ ,QF
'6$  SDJH 
$0(5,&$6
&RUSRUDWH 2IILFH
 :HVW &KDQGOHU %OYG &KDQGOHU $=  7HO  )D[  7HFKQLFDO 6XSSRUW  :HE $GGUHVV KWWSZZZPLFURFKLSFRP
:25/':,'( 6$/(6 $1' 6(59,&(
$6,$3$&,),&
$XVWUDOLD
0LFURFKLS 7HFKQRORJ\ $XVWUDOLD 3W\ /WG 6XLWH   5DZVRQ 6WUHHW (SSLQJ  16: $XVWUDOLD 7HO  )D[ 
-DSDQ
0LFURFKLS 7HFKQRORJ\ -DSDQ .. %HQH[ 6 )  6KLQ\RNRKDPD .RKRNX.X 5RFN\ 0RXQWDLQ
 :HVW &KDQGOHU %OYG &KDQGOHU $=  7HO  )D[ 
&KLQD  %HLMLQJ
.RUHD
$WODQWD
 6XJDU 0LOO 5RDG 6XLWH % $WODQWD *$  7HO  )D[ 
0LFURFKLS 7HFKQRORJ\ &RQVXOWLQJ 6KDQJKDL &R /WG %HLMLQJ /LDLVRQ 2IILFH 8QLW  %HL +DL :DQ 7DL %OGJ 1R  &KDR\DQJPHQ %HLGDMLH %HLMLQJ  1R &KLQD 7HO  )D[ 
0LFURFKLS 7HFKQRORJ\ .RUHD  6LQJDSRUH
%RVWRQ
&KLQD  &KHQJGX
 /DQ 'ULYH 6XLWH  :HVWIRUG 0$  7HO  )D[ 
&KLFDJR
 3LHUFH 5RDG 6XLWH  ,WDVFD ,/  7HO  )D[ 
0LFURFKLS 7HFKQRORJ\ &RQVXOWLQJ 6KDQJKDL &R /WG &KHQJGX /LDLVRQ 2IILFH 5P  WK )ORRU 0LQJ ;LQJ )LQDQFLDO 7RZHU 1R  7,'8 6WUHHW &KHQJGX  &KLQD 7HO  )D[ 
0LFURFKLS 7HFKQRORJ\ 6LQJDSRUH 3WH /WG  0LGGOH 5RDG  3ULPH &HQWUH 6LQJDSRUH  7HO  )D[ 
7DLZDQ
'DOODV
&KLQD  )X]KRX
 :HVWJURYH 'ULYH 6XLWH  $GGLVRQ 7;  7HO  )D[ 
'D\WRQ
7ZR 3UHVWLJH 3ODFH 6XLWH  0LDPLVEXUJ 2+  7HO  )D[ 
0LFURFKLS 7HFKQRORJ\ &RQVXOWLQJ 6KDQJKDL &R /WG )X]KRX /LDLVRQ 2IILFH 5P  1RUWK %XLOGLQJ )XMLDQ )RUHLJQ 7UDGH &HQWHU +RWHO  :XVL 5RDG )X]KRX  &KLQD 7HO  )D[ 
0LFURFKLS 7HFKQRORJ\ 7DLZDQ ) 1R  7XQJ +XD 1RUWK 5RDG 7DLSHL  7DLZDQ 7HO  )D[ 
(8523(
'HQPDUN
0LFURFKLS 7HFKQRORJ\ 1RUGLF $S6 5HJXV %XVLQHVV &HQWUH /DXWUXS KRM  %DOOHUXS '. 'HQPDUN 7HO    )D[   
'HWURLW
&KLQD  6KDQJKDL
7UL$WULD 2IILFH %XLOGLQJ  1RUWKZHVWHUQ +LJKZD\ 6XLWH  )DUPLQJWRQ +LOOV 0,  7HO  )D[ 
.RNRPR
 6 $OEULJKW 5RDG .RNRPR ,QGLDQD  7HO  )D[ 
0LFURFKLS 7HFKQRORJ\ &RQVXOWLQJ 6KDQJKDL &R /WG 5RRP  %OGJ % )DU (DVW ,QWHUQDWLRQDO 3OD]D 1R  ;LDQ ;LD 5RDG 6KDQJKDL  7HO  )D[ 
)UDQFH
&KLQD  6KHQ]KHQ
/RV $QJHOHV
 9RQ .DUPDQ 6XLWH  ,UYLQH &$  7HO  )D[ 
1HZ 0LFURFKLS 7HFKQRORJ\ &RQVXOWLQJ 6KDQJKDL &R /WG 6KHQ]KHQ /LDLVRQ 2IILFH 5P  ) 6KHQ]KHQ .HUU\ &HQWUH 5HQPLQQDQ /X 6KHQ]KHQ  &KLQD 7HO  )D[ 
0LFURFKLS 7HFKQRORJ\ 6$5/ 3DUF G$FWLYLWH GX 0RXOLQ GH 0DVV\  5XH GX 6DXOH 7UDSX %DWLPHQW $  OHU (WDJH  0DVV\ )UDQFH 7HO  )D[ 
*HUPDQ\
0LFURFKLS 7HFKQRORJ\ *PE+ *XVWDY+HLQHPDQQ 5LQJ  ' 0XQLFK *HUPDQ\ 7HO   )D[ 
 0RWRU 3DUNZD\ 6XLWH  +DXSSDXJH 1<  7HO  )D[ 
+RQJ .RQJ
,WDO\
6DQ -RVH
0LFURFKLS 7HFKQRORJ\ ,QF  1RUWK )LUVW 6WUHHW 6XLWH  6DQ -RVH &$  7HO  )D[ 
0LFURFKLS 7HFKQRORJ\ +RQJNRQJ /WG 8QLW  7RZHU  0HWURSOD]D  +LQJ )RQJ 5RDG .ZDL )RQJ 17 +RQJ .RQJ 7HO  )D[ 
,QGLD
0LFURFKLS 7HFKQRORJ\ 65/ &HQWUR 'LUH]LRQDOH &ROOHRQL 3DOD]]R 7DXUXV  9 /H &ROOHRQL   $JUDWH %ULDQ]D 0LODQ ,WDO\ 7HO  )D[ 
7RURQWR
 1RUWKDP 'ULYH 6XLWH  0LVVLVVDXJD 2QWDULR /9 ; &DQDGD 7HO  )D[ 
0LFURFKLS 7HFKQRORJ\ ,QF ,QGLD /LDLVRQ 2IILFH 'LY\DVUHH &KDPEHUV  )ORRU :LQJ $ $$ 1R  26KDXJQHVVH\ 5RDG %DQJDORUH   ,QGLD 7HO  )D[ 
8QLWHG .LQJGRP
$UL]RQD 0LFURFKLS 7HFKQRORJ\ /WG  (VNGDOH 5RDG :LQQHUVK 7ULDQJOH :RNLQJKDP %HUNVKLUH (QJODQG 5* 78 7HO     )D[  
' #&
'




'6$SDJH 
  0LFURFKLS 7HFKQRORJ\ ,QF
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