
2UGHU#WKLV#GRFXPHQW#E\
3UHOLPLQDU\²1RW#\HW#VWRFNHG

$GYDQFH#,QIRUPDWLRQ

$70&#(9%
$70#&HOO#3URFHVVRU#(YDOXDWLRQ#%RDUG#8VHU·V#

0DQXDO

 

7KLV#PDQXDO#SURYLGHV#LQIRUPDWLRQ#IRU#
$70&#(9%/#%RDUG#5HYLVLRQ#(1*#+72424<<;,

5HYLVHG#442824<<;
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Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com
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0RWRUROD#UHVHUYHV#WKH#ULJKW#WR#PDNH#FKDQJHV#ZLWKRXW#IXUWKHU#QRWLFH#WR#DQ\#SURGXFWV#KHUHLQ1#0RWRUROD#PDNHV#QR#ZDUUDQW\/#UHSUHVHQWDWLRQ#RU#JXDUDQWHH#
UHJDUGLQJ#WKH#VXLWDELOLW\#RI#LWV#SURGXFWV#IRU#DQ\#SDUWLFXODU#SXUSRVH/#QRU#GRHV#0RWRUROD#DVVXPH#DQ\#OLDELOLW\#DULVLQJ#RXW#RI#WKH#DSSOLFDWLRQ#RU#XVH#RI#DQ\#SURG0
XFW#RU#FLUFXLW/#DQG#VSHFLILFDOO\#GLVFODLPV#DQ\#DQG#DOO#OLDELOLW\/#LQFOXGLQJ#ZLWKRXW#OLPLWDWLRQ#FRQVHTXHQWLDO#RU#LQFLGHQWDO#GDPDJHV1#³7\SLFDO´#SDUDPHWHUV#FDQ#
DQG#GR#YDU\#LQ#GLIIHUHQW#DSSOLFDWLRQV#DQG#DFWXDO#SHUIRUPDQFH#PD\#YDU\#RYHU#WLPH1#$OO#RSHUDWLQJ#SDUDPHWHUV/#LQFOXGLQJ#³7\SLFDOV´/#PXVW#EH#YDOLGDWHG#IRU#
HDFK#FXVWRPHU#DSSOLFDWLRQ#E\#FXVWRPHU¶V#WHFKQLFDO#H[SHUWV1#0RWRUROD#GRHV#QRW#FRQYH\#DQ\#OLFHQVH#XQGHU#LWV#SDWHQW#ULJKWV#QRU#WKH#ULJKWV#RI#RWKHUV1#0RWRU0
ROD#SURGXFWV#DUH#QRW#GHVLJQHG/#LQWHQGHG/#RU#DXWKRUL]HG#IRU#XVH#DV#FRPSRQHQWV#LQ#V\VWHPV#LQWHQGHG#IRU#VXUJLFDO#LPSODQW#LQWR#WKH#ERG\/#RU#RWKHU#DSSOLFD0
WLRQV#LQWHQGHG#WR#VXSSRUW#RU#VXVWDLQ#OLIH/#RU#IRU#DQ\#RWKHU#DSSOLFDWLRQ#LQ#ZKLFK#WKH#IDLOXUH#RI#WKH#0RWRUROD#SURGXFW#FRXOG#FUHDWH#D#VLWXDWLRQ#ZKHUH#SHUVRQDO#
LQMXU\#RU#GHDWK#PD\#RFFXU1#6KRXOG#%X\HU#SXUFKDVH#RU#XVH#0RWRUROD#SURGXFWV#IRU#DQ\#VXFK#XQLQWHQGHG#RU#XQDXWKRUL]HG#DSSOLFDWLRQ/#%X\HU#VKDOO#LQGHPQLI\#
DQG#KROG#0RWRUROD#DQG#LWV#RIILFHUV/#HPSOR\HHV/#VXEVLGLDULHV/#DIILOLDWHV/#DQG#GLVWULEXWRUV#KDUPOHVV#DJDLQVW#DOO#FODLPV/#FRVWV/#GDPDJHV/#DQG#H[SHQVHV/#DQG#
UHDVRQDEOH#DWWRUQH\#IHHV#DULVLQJ#RXW#RI/#GLUHFWO\#RU#LQGLUHFWO\/#DQ\#FODLP#RI#SHUVRQDO#LQMXU\#RU#GHDWK#DVVRFLDWHG#ZLWK#VXFK#XQLQWHQGHG#RU#XQDXWKRUL]HG#XVH/#
HYHQ#LI#VXFK#FODLP#DOOHJHV#WKDW#0RWRUROD#ZDV#QHJOLJHQW#UHJDUGLQJ#WKH#GHVLJQ#RU#PDQXIDFWXUH#RI#WKH#SDUW1#0RWRUROD#DQG# DUH#UHJLVWHUHG#WUDGHPDUNV#RI#
0RWRUROD/#,QF1#0RWRUROD/#,QF1#LV#DQ#(TXDO#2SSRUWXQLW\2$IILUPDWLYH#$FWLRQ#(PSOR\HU1

�#4<<;#0RWRUROD/#,QF1

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com
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027252/$ $70&#(9%#8VHU¶V#0DQXDO LLL

7DEOH#RI#&RQWHQWV

6HFWLRQ#4
*HQHUDO#,QIRUPDWLRQ

414# ,QWURGXFWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 404
415# 'HILQLWLRQV/#$FURQ\PV/#DQG#$EEUHYLDWLRQV# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 404
416# 5HIHUHQFHV# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 405
417# %RDUG#6SHFLILFDWLRQV##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 405
418# $70&#(9%#)HDWXUHV# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 406

6HFWLRQ#5
+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

514# ,QWURGXFWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 504
515# 8QSDFNLQJ#,QVWUXFWLRQV# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 504
516# +DUGZDUH#3UHSDUDWLRQV##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 505

51614# 0&<5834#,QVWDOODWLRQ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 505
51615# $',#3RUW#$GGUHVV#6HOHFWLRQ#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 507
51616# $',#&ORFN#6RXUFH#DQG#621(7#3+<#5HIHUHQFH#&ORFN³879# 1#1#1#1#1#1#1#1#1#1# 508
51617# 03&;93#&ORFN#*HQHUDWRU#5HSODFHPHQW³845# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 508
51618# *HQHUDWRUV25HFRUGHUV#&ORFN#*HQHUDWRU#5HSODFHPHQW³856#1#1#1#1#1#1#1#1#1#1# 509
51619# $70&#,54#$OORFDWLRQ³'64#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 509
5161:# 0&<5833#RU#0&<5834#'0$#5HTXHVWV#6HOHFWLRQ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 50:
5161;# :RUG#+LJK#6HOHFW#2#:RUG#/RZ#6HOHFW#&RQILJXUDWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 50;
5161<# 6ZLWFK#,QJUHVV#DQG#6ZLWFK#(JUHVV#&ORFN#6RXUFH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 50<
516143# )LEHU#2SWLFV#$70#/LQH#5DWH#&RQILJXUDWLRQ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5043

517# ,QVWDOODWLRQ#,QVWUXFWLRQV# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5044
51714# +RVW#&RQWUROOHG#2SHUDWLRQ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5044
51715# 6WDQG#$ORQH#2SHUDWLRQ#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5045
51716# .8#9#3RZHU#6XSSO\#&RQQHFWLRQ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5045
51717# $',#,QVWDOODWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5046
51718# +RVW#&RPSXWHU#WR#$70&#(9%#&RQQHFWLRQ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5046
51719# 7HUPLQDO#WR#03&;542;93$'6#560565#&RQQHFWLRQ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5046
5171:# 0HPRU\#,QVWDOODWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5047
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Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com
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7DEOH#RI#&RQWHQWV

LY $70&#(9%#8VHU¶V#0DQXDO 027252/$

6HFWLRQ#6
2SHUDWLQJ#,QVWUXFWLRQV

614# ,QWURGXFWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 604
615# &RQWUROV#DQG#,QGLFDWRUV##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 604

61514# 6:4#DQG#6:5#6ZLWFKHV# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 604
61515# 6RIWZDUH#2SWLRQV#6ZLWFK#'66# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 605
61516# *1'#%ULGJHV##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 605
61517# /('#,QGLFDWRUV#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 606

616# 0HPRU\#0DS# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 607
61614# 0&3;93#,QWHUQDO#0HPRU\#0DS# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 608
61615# &63³)ODVK#0HPRU\# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 608
61616# &64³%&653²7# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 608
61617# &65³'5$0#6,00#%DQN#4# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 609
61618# &66³'5$0#6,00#%DQN#5# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 609
61619# &67³621(7#3+<##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 609
6161:# &68³$70&# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60:
6161;# &69³*HQHUDO#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60:

6161;14#'0$#5HTXHVW#&RQWURO#5HJLVWHU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60:
6161;15#5HFHLYH#,QJUHVV#*HQHUDWRU# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60;
6161;16#7UDQVPLW#(JUHVV#5HFRUGHU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60;
6161;17#6ZLWFK#,QJUHVV#5HFRUGHU#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60;
6161;18#6ZLWFK#(JUHVV#*HQHUDWRU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60<

6161<# &6:³&$0# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60<
617# 3URJUDPPLQJ#WKH#03&;93# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 6043

61714# 6\VWHP#,QWHUIDFH#8QLW#+6,8,#&RQILJXUDWLRQV# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 6043
61715# 0HPRU\#&RQWUROOHU#5HJLVWHUV#3URJUDPPLQJ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 6044

618# 3URJUDPPLQJ#WKH#$70&# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 604:
619# 3URJUDPPLQJ#WKH#308679# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 604:

6HFWLRQ#7
)XQFWLRQDO#'HVFULSWLRQ

714# ,QWURGXFWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 704
715# 03&;93[# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 704
716# 5HVHW#6RXUFHV# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 704

71614# 0DLQ#3RZHU#2Q#5HVHW# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 704
71615# 0DQXDO#6RIW#5HVHW# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 705
71616# 0DQXDO#+DUGZDUH#5HVHW# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 705
71617# 03&#,QWHUQDO#5HVHW#6RXUFHV# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 705

717# 5HVHW#&RQILJXUDWLRQ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 705
71714# 3RZHU02Q#5HVHW#&RQILJXUDWLRQ#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 705
71715# +DUG#5HVHW#&RQILJXUDWLRQ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 705
71716# 6RIW#5HVHW#&RQILJXUDWLRQ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 706
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7DEOH#RI#&RQWHQWV

027252/$ $70&#(9%#8VHU¶V#0DQXDO Y

718# /RFDO#,QWHUUXSWHU# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 707
719# &ORFN#*HQHUDWRU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 707
71:# 63//#6XSSRUW#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 707
71;# %XIIHULQJ#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 707
71<# &KLS#6HOHFW#*HQHUDWRU#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 708
7143# '5$0# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 708

714314# '5$0#3HUIRUPDQFH#)LJXUHV# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 709
714315# 5HIUHVK#&RQWURO# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 70:

7144# )ODVK#0HPRU\# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 70;
7145# (WKHUQHW#3RUW# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 7043
7146# 560565#3RUWV# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 7043

6HFWLRQ#8
5HJLVWHUV#'HVFULSWLRQ

814# %RDUG#&RQWURO#DQG#6WDWXV#5HJLVWHUV# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 804
81414# %&65#'LVDEOH#3URWHFWLRQ#/RJLF# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 805
81415# +DUGZDUH#5HVHW#&RQILJXUDWLRQ#5HJLVWHU#%&653# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 805
81416# %RDUG#&RQWURO#5HJLVWHU#4#%&654#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 807
81417# %RDUG#&RQWURO26WDWXV#5HJLVWHU#5#%&655# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 809
81418# %RDUG#&RQWURO26WDWXV#5HJLVWHU#6#%&656# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 80;
81419# %RDUG#&RQWURO26WDWXV#5HJLVWHU#7#%&657# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8043

815# 'HEXJ#3RUW#&RQWUROOHU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8044
81514# 'HEXJ#3RUW#&RQWURO26WDWXV#5HJLVWHU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8045
81515# 6WDQGDUG#03&;;;#'HEXJ#3RUW#&RQQHFWRU#3LQ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8046

816# 03&;93#'0$#5HTXHVWV#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8047
81614# '0$#5HTXHVW#&RQWURO#5HJLVWHU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8047

817# 3+<#,QJUHVV#*HQHUDWRU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8048
81714# 3+<#,QJUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8048
81715# 3+<#,QJUHVV#6WDWXV#5HJLVWHU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8048
81716# ,QJUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8049
81717# ,QJUHVV#*HQHUDWRU#6WDWH#0DFKLQH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8049

818# 6ZLWFK#(JUHVV#*HQHUDWRU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 804;
81814# 6ZLWFK#(JUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 804;
81815# 6ZLWFK#(JUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 804;
81816# (JUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 804<
81817# 6ZLWFK#(JUHVV#*HQHUDWRU#6WDWH#0DFKLQH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8053

819# 3+<#(JUHVV#5HFRUGHU# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8054
81914# (JUHVV#5HFRUGHU#&RQWURO#5HJLVWHUV# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8055
81915# (JUHVV#5HFRUGHU#6WDWXV#5HJLVWHU##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8055
81916# 5HFRUGHG#(JUHVV#)LOH#6WUXFWXUH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8056
81917# 7UDQVPLW#(JUHVV#5HFRUGHU#6WDWH#0DFKLQH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8057

81:# 6ZLWFK#,QJUHVV#5HFRUGHU#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8059
81:14# &RQWURO#5HJLVWHU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 805:
81:15# 5HFRUGHG#6ZLWFK#,QJUHVV#)LOH#6WUXFWXUH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 805:
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7DEOH#RI#&RQWHQWV

YL $70&#(9%#8VHU¶V#0DQXDO 027252/$

81:16# 6ZLWFK#,QJUHVV#5HFRUGHU#6WDWH#0DFKLQH#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 805;

6HFWLRQ#9
6XSSRUW#,QIRUPDWLRQ

914# ,QWURGXFWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 904
915# ,QWHUFRQQHFW#6LJQDOV##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 904

91514# ([SDQVLRQ#&RQQHFWRU#34# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 905
91515# 8723,$#3RUWV#&RQQHFWRU#35#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 90:
91516# /RJLF#$QDO\]HU#&RQQHFWRUV#36²3;# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9043
91517# ([WHUQDO#'HEXJ#3RUW#&RQWUROOHU#,QSXW#,QWHUFRQQHFW#3<#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9055
91518# 8#9#3RZHU#&RQQHFWRU#343# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9056
91519# 560565#3RUW#&RQQHFWRU#344# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9056
9151:# (WKHUQHW#3RUW#&RQQHFWRU#345# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9057
9151;# $',#3RUW#&RQQHFWRU#346#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9057

916# $70&#(9%#3DUWV#/LVW# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9059

$SSHQGL[#$
3URJUDPPDEOH#/RJLF#(TXDWLRQV

$14# 873³'HEXJ#3RUW#&RQWUROOHU#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1$04
$15# 86;³$X[LOLDU\#%RDUG#&RQWURO#)XQFWLRQV# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1$04;
$16# 86<³%&65# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1$076
$17# 84<³/RJLF#(TXDWLRQV#IRU#WKH#&$0# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1$089
$18# 865³/RJLF#(TXDWLRQV#IRU#WKH#,QJUHVV#*HQHUDWRU#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1$08;
$19# 867#'HYLFH#¶355943&·># 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1$094
$1:# 864#'HYLFH#¶0$&+553D·># #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1$096
$1;# 863³(JUHVV#*HQHUDWRU#DQG#,QJUHVV#5HFRUGHU#(TXDWLRQV#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1$0:4
$1<# 86:³(JUHVV#5HFRUGHU#(TXDWLRQV# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1$0:;
$143# 85:#DQG#848#'HYLFH#¶PDFK553D·># 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1$0;6

$SSHQGL[#%
$SSOLFDWLRQ#'HYHORSPHQW#,QWHUIDFH#+$',,

%14# ,QWURGXFWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#%04
%15# $',#3RUW#6LJQDO#'HVFULSWLRQ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#%05

$SSHQGL[#&
$',#,QVWDOODWLRQ

&14# 3&0&RPSDWLEOH#WR#$70&#(9%#,QWHUIDFH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1 &04
&15# 68107#WR#$70&#(9%#,QWHUIDFH#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1 &06
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7DEOH#RI#&RQWHQWV

027252/$ $70&#(9%#8VHU¶V#0DQXDO YLL

$SSHQGL[#'
$70&#(9%#6FKHPDWLFV

$SSHQGL[#(
/RRSEDFN#&RQQHFWRU#6FKHPDWLFV
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Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com
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404 $70&#(9%#%ORFN#'LDJUDP# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 407
504 0&<5834#(9%#7RS#6LGH#&RPSRQHQWV#/RFDWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 506
505 $',#$GGUHVV#&RQILJXUDWLRQ³'67#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 507
506 879#3LQ#'LDJUDP# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 508
507 845#3LQ#'LDJUDP# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 508
508 856#3LQ#'LDJUDP# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 509
509 $70&#,54#6HWWLQJV³'64# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 509
50: 03&;93#,'0$#5HTXHVWV#&RQILJXUDWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 50:
50; :RUG#6HOHFW#+LJK2/RZ#&RQILJXUDWLRQ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 50;
50< 65;&/.#DQG#67;&/.#6RXUFHV# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 50<
5043 )LEHU#2SWLFV#/LQH#5DWH#&RQILJXUDWLRQ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5043
5044 +RVW#&RQWUROOHG#2SHUDWLRQ#6FKHPH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5044
5045 6WDQG#$ORQH#&RQILJXUDWLRQ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5045
5046 343=#.8#9#3RZHU#&RQQHFWRU# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5045
5047 346#$',#3RUW#&RQQHFWRU#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5046
5048 344#560565#6HULDO#3RUW#&RQQHFWRU# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5046
5049 6,00#,QVWDOODWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 5047
604 '66#'HVFULSWLRQ#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 605
704 '5$0#5HIUHVK#6FKHPH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 70:
705 )ODVK#6,00#$UFKLWHFWXUH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 70<
706 560565#6HULDO#3RUW#4#RU#5#&RQQHFWRU##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 7044
804 6WDQGDUG#'HEXJ#3RUW#&RQQHFWRU#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8046
805 ,QJUHVV#*HQHUDWRU#6WDWH#0DFKLQH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 804:
806 6ZLWFK#(JUHVV#*HQHUDWRU#6WDWH#0DFKLQH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8053
807 7UDQVPLW#(JUHVV#5HFRUGHU#6WDWH#0DFKLQH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8057
808 6ZLWFK#,QJUHVV#5HFHLYH#5HFRUGHU#6WDWH#0DFKLQH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 805;
%04 $',#3RUW#&RQQHFWRU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#%04
&04 3&0&RPSDWLEOH#$',#-XPSHU#/RFDWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1 &05
&05 -*4#&RQILJXUDWLRQ#2SWLRQV# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1 &05
&06 6%XV#$',#%RDUG#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1 &06
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Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com
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404 #$70&#(9%#6SHFLILFDWLRQ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 405
504 $',#$GGUHVV#6HOHFWLRQ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 507
604 6:4#DQG#6:5#)XQFWLRQDOLW\# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 604
605 /('#,QGLFDWRU#'HVFULSWLRQV# # 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 606
606 03&;93#,QWHUQDO#0HPRU\#6SDFH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 608
607 &63³)ODVK#0HPRU\#6SDFH##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 608
608 &64³%&653²%&657#0HPRU\#6SDFH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 608
609 &65³'5$0#%DQN#4#0HPRU\#6SDFH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 609
60: &66³'5$0#%DQN#5#0HPRU\#6SDFH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 609
60; &67³308679#621(7#3+<#0HPRU\#6SDFH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 609
60< &68³0&<5834#$70&#0HPRU\#6SDFH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60:
6043 &69³2Q#%RDUG#*HQHUDWRU#DQG#5HFRUGHU#0HPRU\#6SDFH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60:
6044 '0$#5HTXHVW#&RQWURO#5HJLVWHU#0HPRU\#6SDFH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60:
6045 5HFHLYH#,QJUHVV#*HQHUDWRU#0HPRU\#6SDFH##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60;
6046 7UDQVPLW#(JUHVV#5HFRUGHU#0HPRU\#6SDFH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60;
6047 6ZLWFK#,QJUHVV#5HFRUGHU#0HPRU\#6SDFH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60;
6048 6ZLWFK#(JUHVV#*HQHUDWRU#0HPRU\#6SDFH#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60<
6049 &6:³0&09<&565#&$0#0HPRU\#6SDFH# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 60<
604: 6,8#5HJLVWHU#3URJUDPPLQJ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 6043
604; 0HPRU\#&RQWUROOHU#,QLWLDOL]DWLRQ#IRU#58#0+]# # #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 6044
604< 830$#,QLWLDOL]DWLRQ#IRU#93#QV#'5$0###58#0+]# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 6046
6053 830$#,QLWLDOL]DWLRQ#IRU#:3#QV#'5$0###58#0+]#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 6047
6054 830$#,QLWLDOL]DWLRQ#IRU#93#QV#('2#'5$0###58#0+]# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 6048
6055 830$#,QLWLDOL]DWLRQ#IRU#:3#QV#('2#'5$0###58#0+]# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 6049
6056 03&215#3URJUDPPLQJ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 604:
704 5HJXODU#'5$0#3HUIRUPDQFH#LQ#6\VWHP#&ORFN#&\FOHV#DW#58#0+]# 1#1#1#1#1#1#1#1#1# 709
705 ('2#'5$0#3HUIRUPDQFH#LQ#6\VWHP#&ORFN#&\FOHV#DW#58#0+]# #1#1#1#1#1#1#1#1#1#1#1# 70:
706 )ODVK#0HPRU\#3HUIRUPDQFH#LQ#6\VWHP#&ORFN#&\FOHV#DW#58#0+]# 1#1#1#1#1#1#1#1#1#1# 70<
804 %&653#%LW#)LHOG#'HVFULSWLRQV# # #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 805
805 %&654#%LW#)LHOG#'HVFULSWLRQV# # #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 807
806 %&655#%LW#)LHOG#'HVFULSWLRQV# # #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 809
807 )ODVK#3UHVHQFH#'HWHFW#(QFRGLQJ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 809
808 '5$0#3UHVHQFH#'HWHFW#5²4#(QFRGLQJ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 80:
809 '5$0#3UHVHQFH#'HWHFW#7²6#(QFRGLQJ# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 80:
80: (;722/,3²6#$OLJQPHQW##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 80:
80; %&656#'HVFULSWLRQ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 80;
80< $70&#(9%#5HYLVLRQ#1XPEHU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 80<
8043 )ODVK#3UHVHQFH#'HWHFW#:²8#(QFRGLQJ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 80<
8044 %&657#'HVFULSWLRQ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8043
8045 65$0#3UHVHQFH#'HWHFW#6²3#(QFRGLQJ# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8043
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8046 'HEXJ#3RUW#&RQWURO26WDWXV#5HJLVWHU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8045
8047 '6&.#)UHTXHQF\#6HOHFW##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8045
8048 6WDQGDUG#'HEXJ#3RUW#3LQ#'HVFULSWLRQV##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8046
8049 '0$#5HTXHVWV#&RQWURO#5HJLVWHU#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8047
804: '0$#5HTXHVWV#&RGHV#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8047
804; ,QJUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8048
804< ,QJUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8048
8053 ,QJUHVV#7UDIILF#(PXODWLRQ#)LOH#'DWD#6WUXFWXUH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8049
8054 ,QJUHVV#*HQHUDWRU#6WDWH#'HILQLWLRQV##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 804:
8055 6ZLWFK#(JUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 804;
8056 6ZLWFK#(JUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 804;
8057 6ZLWFK#(JUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW# 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 804<
8058 (QJUHVV#*HQHUDWRU#6WDWH#'HILQLWLRQV# # #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8053
8059 (JUHVV#5HFRUGHU#&RQWURO#5HJLVWHU#4##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8055
805: (JUHVV#5HFRUGHU#&RQWURO#5HJLVWHU#5##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8055
805; (JUHVV#5HFRUGHU#&RQWURO#5HJLVWHU#6##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8055
805< (JUHVV#5HFRUGHU#'DWD#6WUXFWXUH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8056
8063 7UDQVPLW#(JUHVV#5HFRUGHU#6WDWH#0DFKLQH#6XPPDU\##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 8059
8064 6ZLWFK#,QJUHVV#5HFRUGHU#&RQWURO#5HJLVWHU#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 805:
8065 6ZLWFK#,QJUHVV#5HFRUGHU#'DWD#6WUXFWXUH# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 805:
904 34#,QWHUFRQQHFW#6LJQDOV# # #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 905
905 35#,QWHUFRQQHFW#6LJQDOV# # #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 90:
906 36#03&;93#&RQWURO#,QWHUFRQQHFW#6LJQDOV# ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9043
907 37#$QDO\]HU#$GGUHVV#,QWHUFRQQHFW#6LJQDOV# # 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9045
908 38#03&;93#&RQWURO#,QWHUFRQQHFW#6LJQDOV# ##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9047
909 39#$QDO\]HU#'DWD#%XV#,QWHUFRQQHFW#6LJQDOV# # #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9049
90: 3:#$70&#([WHUQDO#0HPRU\#'DWD#%XV#,QWHUFRQQHFW#6LJQDOV# # #1#1#1#1#1#1#1#1#1#1#1# 904;
90; 3;#$70&#([WHUQDO#0HPRU\#$GGUHVV2&RQWURO#6LJQDOV# # #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9053
90< 3<#,QWHUFRQQHFW#6LJQDOV# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9055
9043 343#,QWHUFRQQHFW#6LJQDOV# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9056
9044 344#,QWHUFRQQHFW#6LJQDOV# #1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9056
9045 345#(WKHUQHW#3RUW#,QWHUFRQQHFW#6LJQDOV##1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9057
9046 346#$',#3RUW#,QWHUFRQQHFW#6LJQDOV# # 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9057
9047 $70&#(9%#3DUWV#/LVW# # 1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1#1# 9059
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027252/$ $70&#(9%#8VHU¶V#0DQXDO 404

4
*HQHUDO#,QIRUPDWLRQ

414 ,QWURGXFWLRQ

7KLV#GRFXPHQW#LV#D#8VHU¶V#0DQXDO#IRU#WKH#$V\QFKURQRXV#7UDQVIHU#0RGH#&HOO#3URFHVVRU#+$70&,#
(YDOXDWLRQ#%RDUG#+(9%,1#7KH#PDQXDO#FRQWDLQV#RSHUDWLRQDO#DQG#IXQFWLRQDO#GHVFULSWLRQV#RI#WKH#
$70&#(9%/#ZKLFK#LV#PHDQW#WR#EH#DQ#HYDOXDWLRQ#WRRO#IRU#WKH#0RWRUROD#0&<58332<58341#7KH#
0&<58332<5834#LV#DQ#$70#FHOO#SURFHVVLQJ#GHYLFH#LPSOHPHQWLQJ#$70#OD\HU#IXQFWLRQV#IRU#
%,6'11#,W#FDQ#VHUYH#DV#D#OLQH#FDUG#IRU#FRUH#QHWZRUN#VZLWFK1

7KH#(9%#HQDEOHV#V\VWHP#GHVLJQHUV#WR#GHYHORS#DSSOLFDWLRQV#IRU#WKH#$70&1#,W#VXSSRUWV#WKH#
IROORZLQJ#DSSOLFDWLRQV=#

� 6RIWZDUH#GHYHORSPHQW
� &RUH#QHWZRUN#GHPRQVWUDWLRQ

415 'HILQLWLRQV/#$FURQ\PV/#DQG#$EEUHYLDWLRQV

'0$ 'LUHFW#0HPRU\#$FFHVV
'5$0 '\QDPLF#5DQGRP#$FFHVV#0HPRU\
('2 ([WHQGHG#'DWD#2XW
.E\WH 4357#E\WHV
/6% /HDVW#6LJQLILFDQW#%\WH
OVE OHDVW#VLJQLILFDQW#ELW
0E\WH 437;8:9#E\WHV
0+] 4333333#F\FOHV2V#+KHUW],
6,00 6LQJOH#,Q0OLQH#0HPRU\#0RGXOH
7%' 7R#%H#'HILQHG
$70& $V\QFKURQRXV#7UDQVIHU#0RGH#&HOO#3URFHVVRU
(9% (YDOXDWLRQ#%RDUG
3+< 3K\VLFDO#/D\HU
621(7 6\QFKURQRXV#2SWLFDO#1HWZRUN
)30 )DVW#3DJH#0RGH#
)ODVK 1RQ#YRODWLOH#UHSURJUDPPDEOH#PHPRU\
$', $SSOLFDWLRQ#'HYHORSPHQW#,QWHUIDFH1
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*HQHUDO#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 405

416 5HIHUHQFHV#

� 0RWRUROD#03&;933RZHU48,&&#8VHU¶V#0DQXDO
� 0RWRUROD#$',#%RDUG#6SHFLILFDWLRQV
� 0RWRUROD#0&<5833#RU#0&<5834#0DQXDO
� 30&06LHUUD#308679#6281,04880/,7(#0DQXDO

417 %RDUG#6SHFLILFDWLRQV

7DEOH#404#OLVW#WKH#$70&#(9%#VSHFLILFDWLRQV1

7DEOH#4041###$70&#(9%#6SHFLILFDWLRQ

&KDUDFWHULVWLFV 6SHFLILFDWLRQV
3RZHU#6XSSO\ .8#9GF###615#$#W\SLFDO/#7%'#$#PD[LPXP

0LFURSURFHVVRU 03&;93#RU#03&;936$5

$70#&RQWUROOHU 0&<5833#RU#0&<5834

7RWDO#$GGUHVV#6SDFH 7#*E\WH

)ODVK#0HPRU\#$GGUHVV#6SDFH 5#0E\WH/#650ELW#ZLGH/#H[SDQGDEOH#XS#WR#;#0E\WH

'5$0#0HPRU\#$GGUHVV#6SDFH 7#0%\WH/#690ELW#ZLGH#6,00#+650ELW#GDWD/#70ELW#SDULW\,/#H[SDQGDEOH#XS#
WR#65#0%\WH

2SHUDWLRQ#7HPSHUDWXUH #32&±632&

'LPHQVLRQV=
#############+HLJKW
###############:LGWK
########7KLFNQHVV

553#PP
566#PP
419#PP
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*HQHUDO#,QIRUPDWLRQ

406 $70&#(9%#8VHU¶V#0DQXDO 027252/$

418 $70&#(9%#)HDWXUHV

� 2QH/#WZR/#RU#IRXU#$70&#([WHUQDO#0HPRU\#%DQNV²HDFK#EDQN#XS#WR#7#0E\WH#RI#)DVW#
65$0#:50SLQ#6,00#+4#0E\WH#6,00#LV#VXSSOLHG#ZLWK#WKH#ERDUG,

� 7#.#×#97#ELWV#RI#&$0#PHPRU\#IRU#([WHUQDO#$GGUHVV#&RPSUHVVLRQ
� 7KUHH#VRXUFHV#RI#5HFHLYHG#,QJUHVV#WUDIILF²6ODYH#8723,$#&HOO#*HQHUDWRU/#)LEHU0RSWLF#

$70#OLQH/#DQG#([WHUQDO#6ODYH#8723,$#SRUW
� 7ZR#VRXUFHV#RI#7UDQVPLW#(JUHVV#6ZLWFK#WUDIILF²0DVWHU#8723,$#&HOO#*HQHUDWRU#DQG#

([WHUQDO#0DVWHU#8723,$#(JUHVV#6ZLWFK#SRUW
� 7KUHH#GHVWLQDWLRQV#IRU#7UDQVPLW#(JUHVV#WUDIILF²6ODYH#8723,$#5HFRUGHU/#)LEHU0RSWLF#

$70#OLQH/#DQG#([WHUQDO#6ODYH#8723,$#SRUW
� 7ZR#GHVWLQDWLRQV#IRU#5HFHLYH#,QJUHVV#6ZLWFK#WUDIILF²0DVWHU#8723,$#&HOO#5HFRUGHU#DQG#

([WHUQDO#0DVWHU#8723,$#,QJUHVV#6ZLWFK#SRUW
� ([WHUQDO#3+<#DQG#6:,7&+#VRXUFHV2GHVWLQDWLRQV#DUH#FRPSOHWHO\#WUDQVSDUHQW#WR#WKH#

0&<583320&<5834
� 0DVWHU26ODYH#7UDIILF#*HQHUDWRUV#DUH#XVHU#SURJUDPPDEOH
� ,QJUHVV2(JUHVV#LQWHUIDFHV#DUH#2FWHW2&HOO0%DVHG#8723,$#OHYHO#4#+OHYHO#5#LV#DOVR#VXSSRUWHG#

IRU#WKH#0&<5834,
� )LEHU0RSWLF#SRUW#SURFHVVHV#GXSOH[#488185#0ELW2V#67606F267004#RU#841;7#0ELW2V#67604#

GDWD#VWUHDPV
� 0RWRUROD#03&;933RZHU48,&&#LV#XVHG#WR#FRQWURO#DQG#RSHUDWH#WKH#(9%#+03&;936$5#LV#

RSWLRQDO,
� 03&;93#,22#3RUWV#DUH#WUDQVSDUHQW#WR#WKH#XVHU
� :50SLQ#'5$0#6,00#6RFNHW#IRU#RSWLRQDO#'5$0#H[SDQVLRQ²VXSSRUWV#7±65#0E\WH#)30#

RU#('2#'5$0#6,00#ZLWK#DXWRPDWLF#'5$0#6,00#LGHQWLILFDWLRQ#+7#0E\WH#93#QV#('2#
6,00#LV#VXSSOLHG#ZLWK#WKH#ERDUG,

� 5±;#0E\WH#RI#)ODVK#6,00/#8#9#SURJUDPPDEOH/#ZLWK#DXWRPDWLF#)ODVK#6,00#LGHQWLILFDWLRQ#
+5#0E\WH#<3#QV#6,00#LV#VXSSOLHG#ZLWK#WKH#ERDUG,

� 7131#430%DVH07#(WKHUQHW#SRUW#YLD#0&9;493²((67#RQ#6&&4#ZLWK#6WDQGE\#0RGH
� 560565#6HULDO#SRUW#RQ#60&4#ZLWK#/RZ03RZHU#2SWLRQ
� 2Q0ERDUG#'HEXJ#3RUW#&RQWUROOHU#ZLWK#$',
� 6LQJOH#8#9#SRZHU#VXSSO\
� +DUGZDUH26RIWZDUH#UHVHW#DQG#$ERUW#SXVK#EXWWRQV/#6WDWXV#/('V
� 6RIWZDUH#2SWLRQ#6ZLWFK#SURYLGHV#49#VRIWZDUH#RSWLRQV#YLD#%&65
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*HQHUDO#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 407

)LJXUH#4041#$70&#(9%#%ORFN#'LDJUDP

'5$0)/$6+

03&;93

8723,$
,QJUHVV
7UDIILF

*HQHUDWRU

8723,$
(JUHVV
7UDIILF

5HFRUGHU

621(7
3+<

)LEHU
2SWLFV

,QJUHVV
0X[

(JUHVV
'HPX[

������������������������������������������

���������
���������
���
���
��������
��������
���
���
�
�
��
��,QJUHVV

6ZLWFK

(JUHVV
6ZLWFK

,QJUHVV#
6ZLWFK
7UDIILF

5HFRUGHU

(JUHVV
6ZLWFK
7UDIILF

*HQHUDWRU

$',

��������
��������

������������
��������

�����������

0X[

'HPX[

(WKHUQHW
,QWHUIDFH

56565
,QWHUIDFH 56565

3RUW

(WKHUQHW
3RUW

+267

%&65

�����������
�����������
����
����
����������
����������
������������

��
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��
��
��
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����
��
����������

��������
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�������������
�������

��
��
��

�����������

��������
������������
��������
������������

�� �����������

([WHUQDO
3+<
'HYLFH

([WHUQDO
3+<
'HYLFH

([WHUQDO
6ZLWFK
'HYLFH

$70&
([WHUQDO
0HPRU\

0&<5833
RU

0&<5834

03&;93
,22#32576

$70&
([WHUQDO
$GGUHVV
&RPSU0
HVVLRQ

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



027252/$ $70&#(9%#8VHU¶V#0DQXDO 504

5
+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

514 ,QWURGXFWLRQ

7KLV#FKDSWHU#SURYLGHV#XQSDFNLQJ#LQVWUXFWLRQV/#KDUGZDUH#SUHSDUDWLRQ/#DQG#LQVWDOODWLRQ#LQVWUXFWLRQV#
IRU#WKH#$70&#(9%1

515 8QSDFNLQJ#,QVWUXFWLRQV

8QSDFN#HTXLSPHQW#IURP#VKLSSLQJ#FDUWRQ1#5HIHU#WR#SDFNLQJ#OLVW#DQG#YHULI\#WKDW#DOO#LWHPV#DUH#
SUHVHQW1#6DYH#SDFNLQJ#PDWHULDO#IRU#VWRULQJ#DQG#UHVKLSSLQJ#RI#HTXLSPHQW1

&$87,21

%HFDXVH#DOO#HOHFWURQLF#FRPSRQHQWV#DUH#VHQVLWLYH#WR#WKH#HIIHFWV#RI#
HOHFWURVWDWLF#GLVFKDUJH#+(6',#GDPDJH/#FRUUHFW#SURFHGXUHV#VKRXOG#
EH#XVHG#ZKHQ#KDQGOLQJ#DOO#FRPSRQHQWV#RQ#WKLV#ERDUG#DQG#LQVLGH#
WKH#VXSSRUWLQJ#SHUVRQDO#FRPSXWHU1#8VH#WKH#IROORZLQJ#SURFHGXUHV#WR#
PLQLPL]H#WKH#OLNHOLKRRG#RI#GDPDJH#GXH#WR#(6'=

±#$OZD\V#KDQGOH#DOO#VWDWLF0VHQVLWLYH#FRPSRQHQWV#RQO\#LQ#D#
SURWHFWHG#DUHD/#SUHIHUDEO\#D#ODE#ZLWK#FRQGXFWLYH#+DQWL0VWDWLF,#
IORRULQJ#DQG#EHQFK#VXUIDFHV1

±#$OZD\V#XVH#JURXQGHG#ZULVW#VWUDSV#ZKHQ#KDQGOLQJ#VHQVLWLYH#
FRPSRQHQWV1

±#1HYHU#UHPRYH#FRPSRQHQWV#IURP#DQWL0VWDWLF#SDFNDJLQJ#XQWLO#
UHTXLUHG#IRU#LQVWDOODWLRQ1

±#$OZD\V#WUDQVSRUW#VHQVLWLYH#FRPSRQHQWV#LQ#DQWL0VWDWLF#
SDFNDJLQJ1
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+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

505 $70&#(9%#8VHU¶V#0DQXDO 027252/$

516 +DUGZDUH#3UHSDUDWLRQV

7R#VHOHFW#WKH#GHVLUHG#FRQILJXUDWLRQ#DQG#HQVXUH#SURSHU#RSHUDWLRQ#RI#WKH#$70&#(9%/#FKDQJHV#RI#WKH#
',3#VZLWFK#VHWWLQJV#PD\#EH#UHTXLUHG#EHIRUH#LQVWDOODWLRQ1#7KH#ORFDWLRQ#RI#WKH#VZLWFKHV/#/('V/#',3#
VZLWFKHV/#DQG#FRQQHFWRUV#LV#LOOXVWUDWHG#LQ#)LJXUH#5041#7KH#ERDUG#KDV#EHHQ#IDFWRU\#WHVWHG#DQG#LV#
VKLSSHG#ZLWK#',3#VZLWFKHV#VHW#DV#GHVFULEHG#LQ#WKH#IROORZLQJ#SDUDJUDSKV1#3DUDPHWHUV#FDQ#EH#
FKDQJHG#IRU#WKH#IROORZLQJ#FRQGLWLRQV=

� $',#SRUW#DGGUHVV
� $',#SRUW2621(7#3+<#5HIHUHQFH#&ORFN#6RXUFH
� 03&;93#&ORFN#6RXUFH
� $70&#,54#DOORFDWLRQ
� 0&<5833#RU#0&<5834#'0$#5HTXHVWV
� 0&<5833#RU#0&<5834#:RUG#+LJK2/RZ#VHOHFW
� 67;&/.#DQG#65;&/.#2Q0ERDUG22II0ERDUG#VRXUFH
� )LEHU#2SWLFV#$70#/LQH#5DWH

51614516145161451614 0&<5834#,QVWDOODWLRQ0&<5834#,QVWDOODWLRQ0&<5834#,QVWDOODWLRQ0&<5834#,QVWDOODWLRQ
%HIRUH#YHULI\LQJ#WKH#KDUGZDUH#VHWWLQJV/#WKH#0&<5834#FKLS#PXVW#EH#LQVWDOOHG1#,Q#FDVH#WKH#ERDUG#KDV#
QR#FKLS#LQVWDOOHG#LQ#LW#RU#LW#KDV#WR#EH#UH0LQVWDOOHG#RU#UHSODFHG/#IROORZ#WKH#FKLS#LQVWDOODWLRQ#
LQVWUXFWLRQV#FDUHIXOO\1

41 $OLJQ#WKH#FKLS#SLQ#$4#WR#WKH#PDUNHG#FRUQHU#RQ#WKH#ERDUG1#
51 3UHVV#GRZQ#RQ#WKH#VRFNHW#DQG#RQO\#WKHQ#SODFH#WKH#FKLS#LQ#WKH#VRFNHW1#
61 +ROG#GRZQ#WKH#FKLS#ZKLOH#DSSO\LQJ#YHU\#OLJKW#SUHVVXUH#RQ#LW#ZLWK#RQH#ILQJHU1#
71 :KLOH#KROGLQJ#WKH#FKLS#GRZQ/#UHOHDVH#WKH#SUHVVXUH#IURP#WKH#VRFNHW1#
81 9LVXDOO\#YHULI\#WKDW#WKH#FKLS#LV#VHDWHG#ILUPO\#LQ#WKH#VRFNHW1
127(= $SSO\LQJ#WRR#PXFK#SUHVVXUH#RU#QR#SUHVVXUH#DW#DOO#RQ#WKH#FKLS#ZLOO#UHVXOW#LQ#

GLVFRQQHFWHG#SLQV1#$SSO\#MXVW#HQRXJK#SUHVVXUH#WR#KROG#WKH#FKLS#GRZQ1
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+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 506

)LJXUH#5041#0&<5834#(9%#7RS#6LGH#&RPSRQHQWV#/RFDWLRQ

845 -36 856 -37 '64 -34 -35 -38 -39

'67 879 '65

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

507 $70&#(9%#8VHU¶V#0DQXDO 027252/$

51615516155161551615 $',#3RUW#$GGUHVV#6HOHFWLRQ$',#3RUW#$GGUHVV#6HOHFWLRQ$',#3RUW#$GGUHVV#6HOHFWLRQ$',#3RUW#$GGUHVV#6HOHFWLRQ
7KH#$70&#(9%#FDQ#KDYH#HLJKW#SRVVLEOH#VODYH#DGGUHVVHV#VHW#IRU#LWV#$',#SRUW/#WKXV#DOORZLQJ#XS#WR#
HLJKW#ERDUGV#WR#EH#FRQQHFWHG#WR#WKH#VDPH#$',#ERDUG#LQ#WKH#KRVW#FRPSXWHU1#7KH#VHOHFWLRQ#RI#WKH#
VODYH#DGGUHVV#LV#GRQH#E\#VHWWLQJ#VZLWFKHV#4/#5/#DQG#6#LQ#WKH#',3#VZLWFK#'671#6ZLWFK#4#UHSUHVHQWV#
WKH#PRVW0VLJQLILFDQW#ELW#RI#WKH#DGGUHVV#DQG#VZLWFK#6#UHSUHVHQWV#WKH#OHDVW0VLJQLILFDQW#ELW1#$#VZLWFK#LQ#
WKH#21#VWDWH#LV#D#ORJLFDO#41#,Q#)LJXUH#505/#'67#LV#FRQILJXUHG#IRU#DGGUHVV#3331

7DEOH#504#GHVFULEHV#WKH#VZLWFK#VHWWLQJV#IRU#HDFK#VODYH#DGGUHVV1

)LJXUH#5051#$',#$GGUHVV#&RQILJXUDWLRQ²'67

7DEOH#5041##$',#$GGUHVV#6HOHFWLRQ

$''5(66 6ZLWFK#4 6ZLWFK#5 6ZLWFK#6

3 2)) 2)) 2))

4 2)) 2)) 21

5 2)) 21 2))

6 2)) 21 21

7 21 2)) 2))

8 21 2)) 21

9 21 21 2))

: 21 21 21

'67

2
14

5

6

7

$'6$'55

$'6$'54

$'6$'53

$'6$'55

$'6$'54

$'6$'53

4

5

6

7

;

:

9

8
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+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 508

51616516165161651616 $',#&ORFN#6RXUFH$',#&ORFN#6RXUFH$',#&ORFN#6RXUFH$',#&ORFN#6RXUFH#DQG##DQG##DQG##DQG#621(7#3+<#5HIHUHQFH#&ORFN³621(7#3+<#5HIHUHQFH#&ORFN³621(7#3+<#5HIHUHQFH#&ORFN³621(7#3+<#5HIHUHQFH#&ORFN³
879879879879

879#LV#XVHG#ERWK#IRU#$',#FORFN#DQG#IRU#WKH#621(7#3+<#UHIHUHQFH#FORFN1#,W#LV#D#8#90RQO\#FORFN#
JHQHUDWRU#LQ#DQ#;0#RU#470SLQ#IRUP0IDFWRU#+UHIHU#WR#)LJXUH#506#IRU#SLQ#DOORFDWLRQ,1#7KH#621(7#3+<#
UHVWULFWV#WKH#FORFN#YDOXH#WR#4<177#0+]1

51617516175161751617 03&;93#&ORFN#*HQHUDWRU#5HSODFHPHQW³84503&;93#&ORFN#*HQHUDWRU#5HSODFHPHQW³84503&;93#&ORFN#*HQHUDWRU#5HSODFHPHQW³84503&;93#&ORFN#*HQHUDWRU#5HSODFHPHQW³845
845#LV#WKH#FORFN#VRXUFH#IRU#WKH#03&;931#,W#LV#FRQILJXUHG#WR#RSHUDWH#ZLWK#8#0+]#FORFN#JHQHUDWRU1#
7KH#FORFN#JHQHUDWRU#LV#D#616#90RQO\/#8#0+]#FORFN#VRXUFH#LQ#DQ#;0#RU#470SLQ#IRUP0IDFWRU1#
)LJXUH#507#VKRZV#WKH#SLQ#DOORFDWLRQ#IRU#845#+D#7#0+]#FORFN#VRXUFH#LV#DOVR#VXSSOLHG#ZLWK#WKH#
ERDUG#IRU#WKH#SXUSRVH#RI#UXQQLQJ#WKH#VRIWZDUH#DSSOLFDWLRQ#WKDW#LV#VXSSOLHG#ZLWK#WKH#ERDUG,1

)LJXUH#5061#879#3LQ#'LDJUDP

)LJXUH#5071#845#3LQ#'LDJUDP

*1'

89

894

: ;

47

879

*1'

6169

61694

: ;

47

845
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+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

509 $70&#(9%#8VHU¶V#0DQXDO 027252/$

51618516185161851618 *HQHUDWRUV25HFRUGHUV#*HQHUDWRUV25HFRUGHUV#*HQHUDWRUV25HFRUGHUV#*HQHUDWRUV25HFRUGHUV#&ORFN#*HQHUDWRU#&ORFN#*HQHUDWRU#&ORFN#*HQHUDWRU#&ORFN#*HQHUDWRU#
5HSODFHPHQW³8565HSODFHPHQW³8565HSODFHPHQW³8565HSODFHPHQW³856

856#LV#WKH#FORFN#VRXUFH#IRU#WKH#,QJUHVV#*HQHUDWRU25HFRUGHU#DQG#(JUHVV#*HQHUDWRU25HFRUGHU1#,W#LV#
FRQILJXUHG#WR#RSHUDWH#ZLWK#58#0+]#FORFN#JHQHUDWRU1#7KH#FORFN#JHQHUDWRU#LV#D#616#90RQO\/#58#0+]#
FORFN#VRXUFH#LQ#DQ#;0#RU#470SLQ#IRUP0IDFWRU1#)LJXUH#508#VKRZV#WKH#SLQ#DOORFDWLRQ#IRU#8561

51619516195161951619 $70&#$70&#$70&#$70&#,54,54,54,54#$OORFDWLRQ³'64#$OORFDWLRQ³'64#$OORFDWLRQ³'64#$OORFDWLRQ³'64
$70&#,QWHUUXSW#5HTXHVW#FDQ#EH#DOORFDWHG#WR#IRXU#GLIIHUHQW#LQWHUUXSW#OHYHOV#LQ#WKH#03&;931#7KLV#LV#
GRQH#ZLWK#GLS0VZLWFK#'641#5HIHU#WR#)LJXUH#509#IRU#GHWDLOV1

)LJXUH#5081#856#3LQ#'LDJUDP

)LJXUH#5091#$70&#,54#6HWWLQJV²'64

*1'

6169

61694

: ;

47

856

'64

2
14

5

6

7

4

5

6

7

;

:

9

8

$70&,54

$70&,54

$70&,54

$70&,54

,546

,549

,544

,545
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+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 50:

5161:5161:5161:5161: 0&<5833#RU#0&<5834#0&<5833#RU#0&<5834#0&<5833#RU#0&<5834#0&<5833#RU#0&<5834#'0$#5HTXHVWV#'0$#5HTXHVWV#'0$#5HTXHVWV#'0$#5HTXHVWV#6HOHFWLRQ6HOHFWLRQ6HOHFWLRQ6HOHFWLRQ
7KH#$70&#KDV#WKUHH#'0$#5HTXHVW#VLJQDOV=#(005(4/#0&25(4#DQG#0&,5(41#7KH#03&;93#
KDV#RQO\#WZR#,'0$#5HTXHVW#LQSXWV/#WKHUHIRUH#VRPH#PDQLSXODWLRQ#LV#QHHGHG#RQ#WKH#WKUHH#'0$#
UHTXHVW#VLJQDOV#WR#WUDQVIRUP#WKHP#WR#WZR#OLQHV1#,Q#WKH#0&<5834/#WKLV#LV#GRQH#LQWHUQDOO\#VR#
(005(4#DQG#0&25(4#DUH#FRQQHFWHG#GLUHFWO\#WR#WKH#03&;93#,'0$#LQSXWV1#,I#WKH#0&<5833#
LV#XVHG/#WKH#PDQLSXODWLRQ#LV#GRQH#H[WHUQDOO\#ZLWK#SURJUDPPDEOH#ORJLF1#7KH#VHOHFWLRQ#LV#GRQH#ZLWK#
WKH#WZR#MXPSHUV#VKRZQ#LQ#)LJXUH#50:1

)LJXUH#50:1#03&;93#,'0$#5HTXHVWV#&RQILJXUDWLRQ

4 4

-34 -34

50'5(43

'5(43

0&25(4

0&<5833 0&<5834

4 4

-35 -35

50'5(44

'5(44

(005(4
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+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

50; $70&#(9%#8VHU¶V#0DQXDO 027252/$

5161;5161;5161;5161; :RUG#+LJK#6HOHFW#2#:RUG#+LJK#6HOHFW#2#:RUG#+LJK#6HOHFW#2#:RUG#+LJK#6HOHFW#2#:RUG#/RZ#6HOHFW#&RQILJXUDWLRQ:RUG#/RZ#6HOHFW#&RQILJXUDWLRQ:RUG#/RZ#6HOHFW#&RQILJXUDWLRQ:RUG#/RZ#6HOHFW#&RQILJXUDWLRQ
'XULQJ#([WHUQDO#0HPRU\#DFFHVV/#WKH#$70&#XVHV#WZR#LQSXW#VLJQDOV#WKDW#LQGLFDWH#LI#WKH#KLJKHU#49#
ELWV#RU#WKH#ORZHU#49#ELWV#DUH#EHLQJ#DFFHVVHG1#7KHUH#DUH#WZR#RSWLRQV#WR#GHWHUPLQH#ZKLFK#49#ELWV#DUH#
DFFHVVHG²RQH#IRU#WKH#0&<5833#DQG#RQH#IRU#WKH#0&<58341#5HIHU#WR#)LJXUH#50;#IRU#GHWDLOV1

127(= ,I#D#VRIWZDUH#DSSOLFDWLRQ#RWKHU#WKDQ#WKH#RQH#VXSSOLHG#ZLWK#WKH#ERDUG#LV#XVHG/#WKH#
0&<5834#GHIDXOW#FRQILJXUDWLRQ#LV#WKH#VDPH#DV#WKH#0&<5833#GHIDXOW#FRQILJXUDWLRQ1#
$FWXDO#IXQFWLRQDOLW\#DOVR#GHSHQGV#RQ#WKH#FRQILJXUDWLRQ#RI#WKH#:RUG#6HOHFW#6LJQDOV#
0RGH#+:660,#ELW#LQ#WKH#0LFURSURFHVVRU#&RQILJXUDWLRQ#5HJLVWHU#+03&215,#LQ#
WKH#$70&#FKLS1#)RU#DGGLWLRQDO#LQIRUPDWLRQ/#UHIHU#WR#WKH#0&<5833#RU#0&<5834#
8VHU¶V#0DQXDO1

)LJXUH#50;1#:RUG#6HOHFW#+LJK2/RZ#&RQILJXUDWLRQ

-36 -37

76,=(3

:(5

0$&+:6/

76,=(3

:(5

0$&+:6/

$''63

:(3

0$&+:6+

$''63

:(3

0$&+:6+

0:6/

0:6/

0:6/

0:6+

0:6+

0:6+

0:6+

0:6+

0:6+

0&<5833

0&<5834

0:6/

0:6/

0:6/
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+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 50<

5161<5161<5161<5161< 6666ZLWFK#ZLWFK#ZLWFK#ZLWFK#,QJUHVV,QJUHVV,QJUHVV,QJUHVV#DQG#6ZLWFK##DQG#6ZLWFK##DQG#6ZLWFK##DQG#6ZLWFK#(JUHVV#&ORFN#6RXUFH(JUHVV#&ORFN#6RXUFH(JUHVV#&ORFN#6RXUFH(JUHVV#&ORFN#6RXUFH
7KH#$70&#LV#GULYHQ#E\#WZR#GLIIHUHQW#FORFNV#RQ#WKH#VZLWFK#VLGH1#6ZLWFK#(JUHVV#DQG#6ZLWFK#,QJUHVV#
ERWK#KDYH#LQGLYLGXDO#FORFN#VRXUFHV1#)RU#HDFK#RQH#WKH#FORFN#VRXUFH#FDQ#EH#RQ0ERDUG#58#0+]#&ORFN#
*HQHUDWRU#RU#RII0ERDUG#FORFN#VRXUFH1#7KLV#FRQILJXUDWLRQ#LV#VHW#E\#WZR#MXPSHUV1#5HIHU#WR#)LJXUH#50
<#IRU#GHWDLOV1

7KH#FORFN#VRXUFH#VHOHFWLRQ#UHIHUV#RQO\#WR#WKH#$70&1#:KHQ#RII0ERDUG#FORFN#VRXUFH#LV#VHOHFWHG/#
RQO\#WKH#$70&#UHFHLYHV#WKDW#FORFN>#WKH#RQ0ERDUG#ORJLF#LV#DOZD\V#GULYHQ#E\#WKH#RQ0ERDUG#FORFN#
JHQHUDWRU1#7KH#GHIDXOW#FRQILJXUDWLRQ#VHOHFWV#WKH#RQ0ERDUG#FORFN#JHQHUDWRU1

)LJXUH#50<1#65;&/.#DQG#67;&/.#6RXUFHV

4 4

-38 -38

67;&/.

67;&/.,1

210%2$5' 2))0%2$5'

4 4

-39 -39

67;&/.,1

65;&/.

65;&/.,1

65;&/.,1

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

5043 $70&#(9%#8VHU¶V#0DQXDO 027252/$

516143516143516143516143 )LEHU#2SWLFV#$70#/LQH#5DWH)LEHU#2SWLFV#$70#/LQH#5DWH)LEHU#2SWLFV#$70#/LQH#5DWH)LEHU#2SWLFV#$70#/LQH#5DWH#&RQILJXUDWLRQ#&RQILJXUDWLRQ#&RQILJXUDWLRQ#&RQILJXUDWLRQ
7KH#ERDUG#KDV#D#FRQQHFWLRQ#WR#D#)LEHU#2SWLFV#OLQH1#7KH#RQ0ERDUG#KDUGZDUH#FDQ#UHFHLYH#WZR#
GLIIHUHQW#UDWHV=#488185#0ELW2V#DQG#841;7#0ELW2V#ZKHQ#XVLQJ#D#4<177#0+]#FORFN#JHQHUDWRU1#5HIHU#WR#
)LJXUH#5043#IRU#GHWDLOV1

127(= 7KH#GHIDXOW#VHWWLQJ#VHOHFWV#D#488#0ELW2V#OLQH#UDWH1#,W#LV#SRVVLEOH#WR#UHSODFH#WKH#4<177#
0+]#FORFN#JHQHUDWRU#ZLWK#D#917;#0+]#FORFN#JHQHUDWRU1#,Q#WKDW#FDVH/#WKHUH#DUH#WZR#
RWKHU#OLQH#UDWHV#DYDLODEOH=#581<5#0ELW2V#67604#7&#DQG#451<9#0ELW2V#67604#7&1#
5HSODFLQJ#WKH#FORFN#JHQHUDWRU#DOVR#FKDQJHV#WKH#'HEXJ#FORFN#IRU#WKH#$',1#5HIHU#WR#
WKH#308679#'DWD#6KHHW#IRU#IXUWKHU#LQIRUPDWLRQ1

)LJXUH#50431#)LEHU#2SWLFV#/LQH#5DWH#&RQILJXUDWLRQ

'65

2
14

5

4

5

7

6

'65

2
14

5

4

5

7

6

######488#0ELW2V
67606F267004#7&

8417;#0ELW2V
#67604#7&
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+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 5044

517 ,QVWDOODWLRQ#,QVWUXFWLRQV

:KHQ#WKH#$70&#(9%#KDV#EHHQ#FRQILJXUHG#DV#GHVLUHG#E\#WKH#XVHU/#LW#FDQ#EH#LQVWDOOHG#DFFRUGLQJ#WR#
WKH#UHTXLUHG#ZRUNLQJ#HQYLURQPHQW#DV#IROORZV=

� +RVW#&RQWUROOHG#2SHUDWLRQ
� 6WDQG0$ORQH

51714517145171451714 +RVW#&RQWUROOHG#2SHUDWLRQ+RVW#&RQWUROOHG#2SHUDWLRQ+RVW#&RQWUROOHG#2SHUDWLRQ+RVW#&RQWUROOHG#2SHUDWLRQ
,Q#WKLV#FRQILJXUDWLRQ/#WKH#$70&#(9%#LV#FRQWUROOHG#E\#D#KRVW#FRPSXWHU#YLD#WKH#$',#WKURXJK#WKH#
'HEXJ#3RUW1#7KLV#FRQILJXUDWLRQ#DOORZV#IRU#H[WHQVLYH#GHEXJJLQJ#XVLQJ#WKH#RQ0KRVW#GHEXJJHU1

)LJXUH#50441#+RVW#&RQWUROOHG#2SHUDWLRQ#6FKHPH

����������������
����������������

������������������
������������������

89#3RZHU#6XSSO\

+RVW#
$',
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+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

5045 $70&#(9%#8VHU¶V#0DQXDO 027252/$

51715517155171551715 6WDQG#$ORQH#6WDQG#$ORQH#6WDQG#$ORQH#6WDQG#$ORQH#2SHUDWLRQ2SHUDWLRQ2SHUDWLRQ2SHUDWLRQ
,Q#WKLV#PRGH/#WKH#ERDUG#RSHUDWHV#XVLQJ#DQ#DSSOLFDWLRQ#SURJUDP#UHVLGLQJ#LQ#WKH#ERDUG#)ODVK#PHPRU\#
DQG#GRHV#QRW#XVH#WKH#$',2'HEXJ#3RUW1#7KH#ERDUG#PD\#FRQQHFW#WR#KRVW#YLD#RQH#RI#LWV#RWKHU#SRUWV#+#
H1J1/#560565#SRUW/#(WKHUQHW#SRUW/#HWF1,1#

51716517165171651716 .8.8.8.8####9#3RZHU#9#3RZHU#9#3RZHU#9#3RZHU#6XSSO\#&RQQHFWLRQ6XSSO\#&RQQHFWLRQ6XSSO\#&RQQHFWLRQ6XSSO\#&RQQHFWLRQ
7KH#$70&#(9%#UHTXLUHV#.8#9#GF###8#$#PD[LPXP#SRZHU#VXSSO\#IRU#RSHUDWLRQ1#&RQQHFW#WKH#.8#
9#SRZHU#VXSSO\#WR#FRQQHFWRU#343#DV#VKRZQ#LQ#)LJXUH#50461

343#LV#D#WKUHH0WHUPLQDO#EORFN#SRZHU#FRQQHFWRU#ZLWK#SRZHU#SOXJ1#7KH#SOXJ#LV#GHVLJQHG#WR#DFFHSW#
UHFRPPHQGHG#47#WR#55#$:*#ZLUHV1#7R#SURYLGH#VROLG#JURXQG/#WZR#JURXQG#+*1',#WHUPLQDOV#DUH#
VXSSOLHG1#&RQQHFW#ERWK#*1'#ZLUHV#WR#WKH#FRPPRQ#RI#WKH#SRZHU#VXSSO\1#&RQQHFW#WKH#.8#9#WR#9&&#
ZLWK#D#VLQJOH#ZLUH1

127(= 6LQFH#KDUGZDUH#DSSOLFDWLRQV#PD\#EH#FRQQHFWHG#WR#WKH#ERDUG#XVLQJ#WKH#H[SDQVLRQ#
FRQQHFWRUV#34#RU#35/#FRQVLGHU#WKLV#DGGLWLRQDO#SRZHU#FRQVXPSWLRQ#ZKHQ#HYDOXDWLQJ#
D#SRZHU#VXSSO\#FRQQHFWHG#WR#WKH#$70&#(9%1

)LJXUH#50451#6WDQG#$ORQH#&RQILJXUDWLRQ

)LJXUH#50461#343=#.8#9#3RZHU#&RQQHFWRU

���������������
���������������

�����������������
�����������������

89#3RZHU#6XSSO\

+RVW#

560565

(7+(51(7

.8#9

*1'

*1'

4

5

6

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 5046

51717517175171751717 $',#,QVWDOODWLRQ$',#,QVWDOODWLRQ$',#,QVWDOODWLRQ$',#,QVWDOODWLRQ
)RU#$',#LQVWDOODWLRQ#RQ#YDULRXV#KRVW#FRPSXWHUV/#UHIHU#WR#$SSHQGL[#&1

51718517185171851718 +RVW#&RPSXWHU#WR#+RVW#&RPSXWHU#WR#+RVW#&RPSXWHU#WR#+RVW#&RPSXWHU#WR#$70&#(9%#&RQQHFWLRQ$70&#(9%#&RQQHFWLRQ$70&#(9%#&RQQHFWLRQ$70&#(9%#&RQQHFWLRQ
7KH#(9%#$',#LQWHUIDFH#FRQQHFWRU#346#LV#D#6:0SLQ/#PDOH/#'0W\SH#FRQQHFWRU1#7KH#FRQQHFWLRQ#
EHWZHHQ#WKH#(9%#DQG#WKH#KRVW#FRPSXWHU#XVHV#D#6:0OLQH#IODW#FDEOH#WKDW#LV#VXSSOLHG#ZLWK#WKH#$',#
ERDUG1#)LJXUH#5047#VKRZV#WKH#SLQ#FRQILJXUDWLRQ#RI#WKH#FRQQHFWRU1

127(= 3LQ#59#RQ#WKH#$',#LV#FRQQHFWHG#WR#.45#9#SRZHU#VXSSO\/#EXW#LW#LV#QRW#XVHG#LQ#WKH#
$70&#(9%1

51719517195171951719 7HUPLQDO#WR#03&;542;93$'6#7HUPLQDO#WR#03&;542;93$'6#7HUPLQDO#WR#03&;542;93$'6#7HUPLQDO#WR#03&;542;93$'6#560565#&RQQHFWLRQ560565#&RQQHFWLRQ560565#&RQQHFWLRQ560565#&RQQHFWLRQ
7KH#560565#FRQQHFWRU#344#LV#D#<0SLQ/#IHPDOH/#'0W\SH#FRQQHFWRU#DV#VKRZQ#LQ#)LJXUH#50481#7KH#
FRQQHFWRU#DOORZV#D#4=4#FRQQHFWLRQ#WR#D#VWDQGDUG#560565#VHULDO#SRUW#YLD#D#IODW#FDEOH1

)LJXUH#50471#346#$',#3RUW#&RQQHFWRU

)LJXUH#50481#344#560565#6HULDO#3RUW#&RQQHFWRU

*QG 53 11&4
5*QG 54

*QG 55
*QG 56
*QG 57
*QG 58

######459#11&1 59

+67B$&.6
$'6B65(6(77

+267B9&&

$'6B+5(6(7
$'6B6(/5
$'6B6(/4
$'6B6(/3

8
9
:
;5:

+267B9&&
+267B9&&

*QG
*QG

+267B(1$%/(a

+267B5(4
$'6B5(4
$'6B$&.
11&1
11&1
11&1

<
43
44
45
46
47

5;
5<
63
64
65

*QG 66
3'3 67
3'5
3'7
3'9

11&1
3'4
3'6
3'8
3':

48
49
4:
4;
4<

68
69
6:

'B&a

4
7; 5

5; 6
576

7
&76

8

'659

*1'

:

&'

;
< 11&1'75 1RWH= 7KH#576#OLQH#+SLQ#:,#LV#

QRW#FRQQHFWHG#RQ#WKH#
ERDUG1
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+DUGZDUH#3UHSDUDWLRQ#DQG#,QVWDOODWLRQ

5047 $70&#(9%#8VHU¶V#0DQXDO 027252/$

5171:5171:5171:5171: 0HPRU\#,QVWDOODWLRQ0HPRU\#,QVWDOODWLRQ0HPRU\#,QVWDOODWLRQ0HPRU\#,QVWDOODWLRQ
7KH#$70&#(9%#LV#VXSSOLHG#ZLWK#WKUHH#W\SHV#RI#6LQJOH0,QOLQH#0HPRU\#0RGXOHV#+6,00V,=#

� ('2#'5$0#6,00
� )ODVK#6,00
� 65$0#6,00

7R#DYRLG#VKLSPHQW#GDPDJH/#WKHVH#PHPRULHV#DUH#SDFNHG#DVLGH#UDWKHU#WKDQ#EHLQJ#LQVWDOOHG#LQ#WKHLU#
VRFNHWV1#7KHUHIRUH/#WKH\#VKRXOG#EH#LQVWDOOHG#RQ#VLWH1#7R#LQVWDOO#D#6,00/#WDNH#LW#RXW#RI#LWV#SDFNDJH/#
SODFH#LW#GLDJRQDOO\#LQ#LWV#VRFNHW#+ZKLOH#WKH#)ODVK#6,00#LV#;30SLQ#6,00/#WKH#'5$0#DQG#65$0#
6,00V#DUH#ERWK#:50SLQ#6,00V#DQG#FDUH#PXVW#EH#REVHUYHG#LQ#RUGHU#QRW#WR#FRQIXVH#EHWZHHQ#WKHP,/#
DQG#WKHQ#WZLVWHG#WR#D#YHUWLFDO#SRVLWLRQ#XQWLO#WKH#PHWDO#ORFN#FOLSV#DUH#ORFNHG²VHH#)LJXUH#50491

&$87,21

7KH#PHPRU\#6,00V#KDYH#DOLJQPHQW#QLEEOH#QHDU#WKH#&#4#SLQ1#7R#
SUHYHQW#GDPDJH#WR#WKH#6,00#DQG#WKH#VRFNHW/#PDNH#VXUH#WKDW#WKH#
6,00#LV#DOLJQHG#FRUUHFWO\#EHIRUH#URWDWLQJ#LW#LQWR#SRVLWLRQ1

)LJXUH#50491#6,00#,QVWDOODWLRQ

+4,

+5,

6,00#6RFNHW

6,00 0HWDO#/RFN#&OLS
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027252/$ $70&#(9%#8VHU¶V#0DQXDO 604

6
2SHUDWLQJ#,QVWUXFWLRQV

614 ,QWURGXFWLRQ

7KLV#FKDSWHU#SURYLGHV#LQIRUPDWLRQ#QHFHVVDU\#WR#XVH#WKH#$70&#(9%#LQ#KRVW0FRQWUROOHG#DQG#VWDQG0
DORQH#FRQILJXUDWLRQV1#7KLV#LQFOXGHV#FRQWUROV#DQG#LQGLFDWRUV/#PHPRU\#PDS#GHWDLOV/#DQG#VRIWZDUH#
LQLWLDOL]DWLRQ#RI#WKH#ERDUG1

615 &RQWUROV#DQG#,QGLFDWRUV

7KH#IROORZLQJ#VHFWLRQV#GHVFULEH#WKH#$70&#(9%#VZLWFKHV#DQG#LQGLFDWRUV1

61514615146151461514 6:4#DQG#6:5#6ZLWFKHV6:4#DQG#6:5#6ZLWFKHV6:4#DQG#6:5#6ZLWFKHV6:4#DQG#6:5#6ZLWFKHV
7DEOH#604#GHVFULEHV#WKH#IXQFWLRQV#RI#WRJJOH#VZLWFKHV#6:4#DQG#6:51

7DEOH#6041##6:4#DQG#6:5#)XQFWLRQDOLW\

6:4#6WDWXV 6:5#6WDWXV )XQFWLRQ

1RW#GHSUHVVHG 1RW#GHSUHVVHG 1RUPDO#RSHUDWLRQ

'HSUHVVHG 1RW#GHSUHVVHG 7KH#(9%#VHQGV#D#VRIWZDUH#UHVHW#WR#WKH#03&#LQWHUQDO#PRGXOHV/#
PDLQWDLQLQJ#03&¶V#FRQILJXUDWLRQ#+FORFNV#)#FKLS0VHOHFWV,#DQG#
'5$0#FRQWHQWV1#7KH#6:4#VZLWFK#VLJQDO#LV#GHERXQFHG/#DQG#LW#LV#
QRW#SRVVLEOH#WR#GLVDEOH#LW#E\#VRIWZDUH1#$W#WKH#HQG#RI#WKH#6RIWZDUH#
5HVHW#6HTXHQFH/#WKH#6RIWZDUH#5HVHW#&RQILJXUDWLRQ#LV#VDPSOHG#
DQG#EHFRPHV#YDOLG1

1RW#GHSUHVVHG 'HSUHVVHG 7KH#(9%#LVVXHV#D#OHYHO#3#LQWHUUXSW#WR#WKH#03&1#,I#WKH#$'6#LV#LQ#
VWDQGDORQH#PRGH#+L1H1/#GHWDFKHG#IURP#D#GHEXJ#VWDWLRQ,/#WKH#XVHU#
PXVW#SURYLGH#D#PHDQV#RI#KDQGOLQJ#WKH#LQWHUUXSW#VLQFH#WKHUH#LV#QR#
UHVLGHQW#GHEXJJHU#ZLWK#WKH#$70&#(9%1#7KH#6:5#VZLWFK#VLJQDO#LV#
GHERXQFHG/#DQG#FDQ#QRW#EH#GLVDEOHG#E\#VRIWZDUH1

'HSUHVVHG 'HSUHVVHG $#+DUGZDUH#5HVHW#LV#JHQHUDWHG#WR#WKH#03&1#$#+DUGZDUH#5HVHW#
FDXVHV#WKH#03&#WR#ORVH#DOO#LWV#FRQILJXUDWLRQ/#LQFOXGLQJ#GDWD#VWRUHG#
LQ#WKH#'5$0>#WKH#03&#PXVW#EH#UH0LQLWLDOL]HG#IROORZLQJ#D#+DUGZDUH#
5HVHW1#$W#WKH#HQG#RI#WKH#+DUGZDUH#5HVHW#VHTXHQFH/#WKH#+DUGZDUH#
5HVHW#&RQILJXUDWLRQ#VWRUHG#LQ#%&653#EHFRPHV#YDOLG1
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2SHUDWLQJ#,QVWUXFWLRQV

605 $70&#(9%#8VHU¶V#0DQXDO 027252/$

61515615156151561515 6RIWZDUH#2SWLRQV#6ZLWFK#'666RIWZDUH#2SWLRQV#6ZLWFK#'666RIWZDUH#2SWLRQV#6ZLWFK#'666RIWZDUH#2SWLRQV#6ZLWFK#'66
'66#LV#D#IRXU0OHYHU#'XDO#,Q0OLQH#3RVLWLRQ#+',3,#6ZLWFK1#7KLV#VZLWFK#LV#FRQQHFWHG#RYHU#
(;72/,+3=6,#OLQHV/#DQG#VLQFH#(;72/,+3=6,#OLQHV#DUH#DYDLODEOH#DW#%&65/#VRIWZDUH#RSWLRQV#PD\#EH#
PDQXDOO\#VHOHFWHG#DFFRUGLQJ#WR#'66#VWDWH1

61516615166151661516 *1'#%ULGJHV*1'#%ULGJHV*1'#%ULGJHV*1'#%ULGJHV
7KHUH#DUH#7#*1'#EULGJHV#RQ#WKH#$70&#(9%1#7KH\#DUH#PHDQW#WR#DVVLVW#JHQHUDO#PHDVXUHPHQWV#DQG#
ORJLF0DQDO\]HU#FRQQHFWLRQ1

&$87,21

7R#UHGXFH#WKH#SRVVLELOLW\#RI#SHUPDQHQW#GDPDJH#WR#WKH#$70&#(9%/#
XVH#RQO\#LQVXODWHG#JURXQG#FOLSV#ZKHQ#FRQQHFWLQJ#WR#D#*1'#EULGJH1

)LJXUH#6041#'66#'HVFULSWLRQ

'66
2
14

5

6

7

(;72/,3#'ULYHQ#WR#¶3¶

(;72/,4#'ULYHQ#WR#¶3¶

(;72/,5#'ULYHQ#WR#¶3¶

(;72/,6#'ULYHQ#WR#¶3¶

(;72/,3#3XOOHG#WR#¶4¶

(;72/,4#3XOOHG#WR#¶4¶

(;72/,5#3XOOHG#WR#¶4¶

(;72/,6#3XOOHG#WR#¶4¶
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2SHUDWLQJ#,QVWUXFWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO 606

61517615176151761517 /('#,QGLFDWRUV/('#,QGLFDWRUV/('#,QGLFDWRUV/('#,QGLFDWRUV

7DEOH#6051##/('#,QGLFDWRU#'HVFULSWLRQV#

'HVLJQDWRU 1DPH &RORU ,QGLFDWLRQ#'HVFULSWLRQ

/'4 8#9 5HG :KHQ#/'4#LV#OLW/#WKH#.8#9#VXSSO\#LV#SUHVHQW#DW#3431

/'5 616#9 5HG :KHQ#/'5#LV#OLW/#WKH#616#9#SRZHU#EXV#LV#DFWLYH1

/'6 581 *UHHQ :KHQ#/'6#LV#OLW/#WKH#03&#LV#QRW#LQ#'HEXJ#PRGH#+L1H1/#9)/63#DQG#
9)/64# #3,1#,W#LV#LPSRUWDQW#WR#UHPHPEHU#WKDW/#LI#WKH#9)/63#DQG#
9)/64#SLQV#DUH#SURJUDPPHG#IRU#DOWHUQDWLYH#XVH#+L1H1/#QRW#DV#9)/6#
OLQHV,/#WKLV#LQGLFDWLRQ#LV#PHDQLQJOHVV1

/'7 '5$0#21 *UHHQ :KHQ#/'7#LV#OLW/#WKH#'5$0#LV#HQDEOHG#LQ#%&6541#7KHUHIRUH/#DQ\#
DFFHVV#PDGH#WR#&64#+RU#&65,#KLWV#RQ#WKH#'5$01#:KHQ#LW#LV#GDUN/#
LW#LQGLFDWHV#WKDW#WKH#'5$0#LV#GLVDEOHG#LQ#%&6541

/'8 3RUW#4#21 *UHHQ /'8#LV#OLW#WR#GHVLJQDWH#WKDW#WKH#560565#WUDQVFHLYHU#FRQQHFWHG#WR#
60&4/#LV#DFWLYH#DQG#FRPPXQLFDWLRQ#YLD#WKDW#PHGLXP#LV#DOORZHG1#
:KHQ#GDUN/#LW#GHVLJQDWHV#WKDW#WKH#WUDQVFHLYHU#LV#LQ#VKXWGRZQ#
PRGH/#VR#60&4#SLQV#PD\#EH#XVHG#RII0ERDUG#YLD#WKH#H[SDQVLRQ#
FRQQHFWRU#341

/'9 )ODVK#21 *UHHQ :KHQ#/'9#LV#OLW/#WKH#)ODVK#PRGXOH#LV#HQDEOHG#LQ#WKH#%&654#
UHJLVWHU#+L1H1/#DQ\#DFFHVV#GRQH#WR#WKH#&63#DGGUHVV#VSDFH#KLWV#WKH#
)ODVK#PHPRU\,1#:KHQ#LW#LV#GDUN/#WKH#)ODVK#LV#GLVDEOHG1#

/': 81,#21 *UHHQ :KHQ#/':#LV#OLW/#WKH#$70&#(9%#LV#FRQILJXUHG#WR#KDQGOH#WKH#8VHU#
1HWZRUN#,QWHUIDFH#+81,,#6ZLWFK#)DEULF1#:KHQ#GDUN/#WKH#ERDUG#LV#
FRQILJXUHG#WR#KDQGOH#WKH#1RGH#1HWZRUN#,QWHUIDFH#+11,,#6ZLWFK#
)DEULF1

/'; (7+#21 *UHHQ :KHQ#/';#LV#OLW/#WKH#(WKHUQHW#SRUW#WUDQVFHLYHU/#WKH#0&9;493#
((67#FRQQHFWHG#WR#6&&4/#LV#DFWLYH1#:KHQ#LW#LV#GDUN/#WKH#((67#LV#
LQ#SRZHU#GRZQ#PRGH/#HQDEOLQJ#WKH#XVH#RI#6&&4#SLQV#RII0ERDUG#YLD#
WKH#H[SDQVLRQ#FRQQHFWRU#341

/'< ,QJUHVV#
621(7#
3+<#

(QDEOHG

<HOORZ :KHQ#/'<#LV#OLW/#WKH#$70&#LV#UHFHLYLQJ#,QJUHVV#GDWD#IURP#WKH#RQ0
ERDUG#621(7#3+<#2SWLFDO#,QWHUIDFH1#:KHQ#GDUN/#WKH#$70&#
UHFHLYHV#,QJUHVV#GDWD#IURP#DQRWKHU#VRXUFH1

/'43 ,QJUHVV#
*HQHUD0

WRU#
(QDEOHG

<HOORZ :KHQ#/'43#LV#OLW/#WKH#$70&#LV#UHFHLYLQJ#,QJUHVV#GDWD#IURP#WKH#RQ0
ERDUG#,QJUHVV#*HQHUDWRU1#:KHQ#GDUN/#WKH#$70&#UHFHLYHV#,QJUHVV#
GDWD#IURP#DQRWKHU#VRXUFH1

/'44 (JUHVV#
5HFRUGHU#
(QDEOHG

<HOORZ :KHQ#/'44#LV#OLW/#WKH#$70&#LV#WUDQVPLWWLQJ#(JUHVV#GDWD#WR#WKH#RQ0
ERDUG#(JUHVV#5HFRUGHU1#:KHQ#GDUN/#LW#GHVLJQDWHV#WKDW#WKH#$70&#
WUDQVPLWV#(JUHVV#GDWD#WR#DQRWKHU#GHVWLQDWLRQ1

/'45 (JUHVV#
621(7#
3+<#

(QDEOHG

<HOORZ :KHQ#/'45#LV#OLW/#WKH#$70&#LV#WUDQVPLWWLQJ#(JUHVV#GDWD#WR#WKH#RQ0
ERDUG#621(7#3+<#2SWLFDO#,QWHUIDFH1#:KHQ#GDUN/#WKH#$70&#
WUDQVPLWV#(JUHVV#GDWD#WR#DQRWKHU#GHVWLQDWLRQ1
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2SHUDWLQJ#,QVWUXFWLRQV

607 $70&#(9%#8VHU¶V#0DQXDO 027252/$

616 0HPRU\#0DS

$OO#DFFHVVHV#WR#$70&#(9%#PHPRU\#VODYHV#DUH#FRQWUROOHG#E\#WKH#03&#PHPRU\#FRQWUROOHU1#
7KHUHIRUH/#WKH#PHPRU\#PDS#LV#UHSURJUDPPDEOH#WR#WKH#GHVLUH#RI#WKH#XVHU1#$IWHU#D#+DUGZDUH#5HVHW#
LV#SHUIRUPHG#E\#WKH#GHEXJ#VWDWLRQ/#WKH#GHEXJJHU#FKHFNV#WR#VHH#WKH#VL]H/#GHOD\#DQG#W\SH#RI#WKH#
'5$0/#65$0/#DQG#)ODVK#PHPRU\#PRXQWHG#RQ#ERDUG#DQG#LQLWLDOL]HV#WKH#FKLS0VHOHFWV#DFFRUGLQJO\1#
7KH#'5$0#DQG#WKH#)ODVK#PHPRU\#UHVSRQG#WR#DQ\#W\SH#RI#PHPRU\#DFFHVV#+L1H1/#XVHU2VXSHUYLVRU\2/#
SURJUDP2GDWD#DQG#'0$,1#)ROORZLQJ#LV#D#GHWDLOHG#PHPRU\#PDS#RI#WKH#(9%1#,W#LV#GLYLGHG#WR#
VHFWLRQV#DFFRUGLQJ#WR#WKH#RQ0ERDUG#HOHPHQWV1#

/'46 6ZLWFK#
(JUHVV#
*HQHUD0

WRU#
(QDEOHG

<HOORZ :KHQ#/'46#LV#OLW/#WKH#$70&#LV#UHFHLYLQJ#(JUHVV#GDWD#IURP#WKH#RQ0
ERDUG#(JUHVV#*HQHUDWRU1#:KHQ#GDUN/#WKH#$70&#UHFHLYHV#(JUHVV#
GDWD#IURP#DQ#RII0ERDUG#VZLWFK#IDEULF1

/'47 6ZLWFK#
,QJUHVV#
5HFRUGHU#
(QDEOHG

<HOORZ :KHQ#/'47#LV#OLW/#LW#GHVLJQDWHV#WKDW#WKH#$70&#LV#WUDQVPLWWLQJ#
,QJUHVV#GDWD#WR#WKH#RQ0ERDUG#,QJUHVV#5HFRUGHU1#:KHQ#GDUN/#LW#
GHVLJQDWHV#WKDW#WKH#$70&#WUDQVPLWV#,QJUHVV#GDWD#WR#DQ#RII0ERDUG#
VZLWFK#IDEULF1

/'4: (WKHUQHW#
7;

*UHHQ /'4:#EOLQNV#ZKHQHYHU#WKH#((67#LV#WUDQVPLWWLQJ#GDWD#YLD#WKH#
(WKHUQHW#SRUW1

/'4; (WKHUQHW#
5;

*UHHQ /'4;#EOLQNV#ZKHQHYHU#WKH#((67#LV#UHFHLYLQJ#GDWD#IURP#WKH#
(WKHUQHW#SRUW1#

/'4< (WKHUQHW#
&/61

5HG /'4<#EOLQNV#ZKHQHYHU#D#FROOLVLRQ#FRQGLWLRQ#LV#GHWHFWHG#RQ#WKH#
(WKHUQHW#SRUW#+L1H1/#VLPXOWDQHRXV#UHFHLYH#DQG#WUDQVPLW,1

/'53 (WKHUQHW#
/,/

<HOORZ /'53#OLJKWV#WR#LQGLFDWH#JRRG#OLQN#LQWHJULW\#RQ#WKH#73#SRUW1#7KH#/('#
LV#RII#ZKHQ#WKH#OLQN#LQWHJULW\#IDLOV1

/'54 (WKHUQHW#
3/5

5HG /'54#OLJKWV#ZKHQHYHU#WKH#ZLUHV#FRQQHFWHG#WR#WKH#UHFHLYHU#LQSXW#RI#
WKH#(WKHUQHW#SRUW#DUH#UHYHUVHG1#7KH#/('#LV#OLW#E\#WKH#((67/#DQG#
UHPDLQV#RQ#ZKLOH#WKH#((67#KDV#DXWRPDWLFDOO\#FRUUHFWHG#IRU#WKH#
UHYHUVHG#ZLUHV1

/'55 (WKHUQHW#
-$%%

5HG /'55#OLJKWV#ZKHQHYHU#D#MDEEHU#FRQGLWLRQ#LV#GHWHFWHG#RQ#WKH#73#
(WKHUQHW#SRUW1

7DEOH#6051##/('#,QGLFDWRU#'HVFULSWLRQV##+&RQWLQXHG,

'HVLJQDWRU 1DPH &RORU ,QGLFDWLRQ#'HVFULSWLRQ
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2SHUDWLQJ#,QVWUXFWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO 608

61614616146161461614 0&3;93#,QWHUQDO#0HPRU\#0DS0&3;93#,QWHUQDO#0HPRU\#0DS0&3;93#,QWHUQDO#0HPRU\#0DS0&3;93#,QWHUQDO#0HPRU\#0DS

61615616156161561615 &63³)ODVK#0HPRU\&63³)ODVK#0HPRU\&63³)ODVK#0HPRU\&63³)ODVK#0HPRU\

61616616166161661616 &64³%&653²7&64³%&653²7&64³%&653²7&64³%&653²7

7DEOH#6061##03&;93#,QWHUQDO#0HPRU\#6SDFH

$GGUHVV#5DQJH 0HPRU\#7\SH 'HYLFH#7\SH 3RUW#
6L]H

'35533333±'3553:))) 03&#,QWHUQDO#0$3 65

'3553;333±'35:))))) (PSW\#6SDFH

1RWH= 5HIHU#WR#WKH#03&;93#8VHU¶V#0DQXDO#IRU#FRPSOHWH#GHVFULSWLRQ#RI#WKH#03&#LQWHUQDO#PHPRU\#
PDS1

7DEOH#6071##&63²)ODVK#0HPRU\#6SDFH

$GGUHVV#5DQJH 0HPRU\#
7\SH 'HYLFH#7\SH 3RUW#

6L]H

'35;33333±
'35<)))))

)ODVK#6,00 0&05<)353 0&05<)373 0&05<)3;3 65

'35$33333±
'35%)))))

0&05<)373 0&05<)3;3 65

'35&33333±
'35))))))

0&05<)3;3 65

'36333333±#
'363)))))

(PSW\#6SDFH

7DEOH#6081##&64²%&653±%&657#0HPRU\#6SDFH

$GGUHVV#5DQJH 0HPRU\#
7\SH 'HYLFH#7\SH 3RUW#6L]H

'35433333±'#3543:))) %&653±7D

D1 7KH#GHYLFH#DSSHDUV#UHSHDWHGO\#LQ#PXOWLSOHV#RI#LWV#VL]H#+H1J1/#%&653#DSSHDUV#DW#PHPRU\#ORFD0
WLRQV#'5433333/#'5433347/#'543335;/#HWF1/#ZKLOH#%&654#DSSHDUV#DW#'5433337/#'543334;/#
'543335&/#HWF1,

65

'3543;333±'354))))) (PSW\#6SDFH

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



2SHUDWLQJ#,QVWUXFWLRQV

609 $70&#(9%#8VHU¶V#0DQXDO 027252/$

61617616176161761617 &65³'5$0#6,00#%DQN#4&65³'5$0#6,00#%DQN#4&65³'5$0#6,00#%DQN#4&65³'5$0#6,00#%DQN#4

61618616186161861618 &66³'5$0#6,00#%DQN#5&66³'5$0#6,00#%DQN#5&66³'5$0#6,00#%DQN#5&66³'5$0#6,00#%DQN#5

61619616196161961619 &67³621(7#3+<&67³621(7#3+<&67³621(7#3+<&67³621(7#3+<

7DEOH#6091##&65²'5$0#%DQN#4#0HPRU\#6SDFH

$GGUHVV#
5DQJH

0HPRU\#
7\SH 'HYLFH#7\SH 3RUW#

6L]H

'33333333±
'336)))))

#'5$0#6,00# 0&069433 0&069533 0&069733 0&069;33 65

7DEOH#60:1##&66²'5$0#%DQN#5#0HPRU\#6SDFH

$GGUHVV#5DQJH 0HPRU\#
7\SH 'HYLFH#7\SH 3RUW#

6L]H

'33733333±
'33:)))))

'5$0#6,00 0&069533 0&069733 0&069;33 65

'33;33333±
'33))))))

'5$0#6,00 0&069733 0&069;33 65

'34333333±
'34))))))

'5$0#6,00 0&069;33 65

'35333333±
'353)))))

(PSW\#6SDFH

7DEOH#60;1##&67²308679#621(7#3+<#0HPRU\#6SDFH

$GGUHVV#5DQJH 0HPRU\#
7\SH 'HYLFH#7\SH 3RUW#

6L]H

'35633333±
'3563:)))

308679#,QWHU0
QDO#0DSD

D1 5HIHU#WR#WKH#308679#8VHU¶V#0DQXDO#IRU#FRPSOHWH#GHVFULSWLRQ#RI#WKH#621(7#3+<#LQWHUQDO#
PHPRU\#PDS1

;

'3643;333±
'364)))))

(PSW\#6SDFH
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2SHUDWLQJ#,QVWUXFWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO 60:

6161:6161:6161:6161: &68³$70&&68³$70&&68³$70&&68³$70&

6161;6161;6161;6161; &69³*HQHUDO&69³*HQHUDO&69³*HQHUDO&69³*HQHUDO

7KLV#PHPRU\#VSDFH#LV#GLYLGHG#LQWR#ILYH#VHFWLRQV1

6161;14##'0$#5HTXHVW#&RQWURO#5HJLVWHU6161;14##'0$#5HTXHVW#&RQWURO#5HJLVWHU6161;14##'0$#5HTXHVW#&RQWURO#5HJLVWHU6161;14##'0$#5HTXHVW#&RQWURO#5HJLVWHU

7DEOH#60<1##&68²0&<5834#$70&#0HPRU\#6SDFH

$GGUHVV#5DQJH 0HPRU\#
7\SH 'HYLFH#7\SH 3RUW#

6L]H

'37333333±
'3:))))))

0&<5834#
,QWHUQDO#0DSD

D1 5HIHU#WR#WKH#0&<5834#8VHU¶V#0DQXDO#IRU#FRPSOHWH#GHVFULSWLRQ#RI#WKH#$70&#LQWHUQDO#PHPRU\#
PDS1

65

'3;333333±
'))))))))

(PSW\#6SDFH

7DEOH#60431##&69²2Q#%RDUG#*HQHUDWRU#DQG#5HFRUGHU#0HPRU\#6SDFH

$GGUHVV#5DQJH 0HPRU\#
7\SH 'HYLFH#7\SH 3RUW#

6L]H

'36533333±
'36;)))))

*HQHUDWRUV/#
5HFRUGHUV

5HFHLYH#,QJUHVV#*HQHUDWRU/#6ZLWFK#,QJUHVV#UHFRUGHU/#
7UDQVPLW#(JUHVV#UHFRUGHU/#6ZLWFK#(JUHVV#JHQHUDWRU1

65

'36<33333±
'36$)))))

(PSW\#6SDFH

7DEOH#60441##'0$#5HTXHVW#&RQWURO#5HJLVWHU#0HPRU\#6SDFH

$GGUHVV#
5DQJH 0HPRU\#7\SH 'HYLFH#7\SH 3RUW#

6L]H

'366;3333±
'366)))))

5(4B&21752/B5(*,67(5B$''5 'HWHUPLQHV#WKH#W\SH#RI#'0$#UHTXHVW=#
0&,5(4
0&25(4
(005(4

65
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2SHUDWLQJ#,QVWUXFWLRQV

60; $70&#(9%#8VHU¶V#0DQXDO 027252/$

6161;15##5HFHLYH#,QJUHVV#*HQHUDWRU6161;15##5HFHLYH#,QJUHVV#*HQHUDWRU6161;15##5HFHLYH#,QJUHVV#*HQHUDWRU6161;15##5HFHLYH#,QJUHVV#*HQHUDWRU

6161;16##7UDQVPLW#(JUHVV#5HFRUGHU6161;16##7UDQVPLW#(JUHVV#5HFRUGHU6161;16##7UDQVPLW#(JUHVV#5HFRUGHU6161;16##7UDQVPLW#(JUHVV#5HFRUGHU

6161;17##6ZLWFK#,QJUHVV#5HFRUGHU6161;17##6ZLWFK#,QJUHVV#5HFRUGHU6161;17##6ZLWFK#,QJUHVV#5HFRUGHU6161;17##6ZLWFK#,QJUHVV#5HFRUGHU

7DEOH#60451##5HFHLYH#,QJUHVV#*HQHUDWRU#0HPRU\#6SDFH

$GGUHVV#
5DQJH 0HPRU\#7\SH 'HYLFH#7\SH 3RUW#

6L]H

'36533333±
'365:))))

53+B),)2B$''5 49#.#[#49#ELW#),)2# 65

'365;3333±
'365)))))

5,/B&21752/B5(*,67(5B$''5 ,QJUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU 65

'36633333#0#
366:))))

5,/B67$786B5(*,67(5B$''5 ,QJUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU 65

7DEOH#60461##7UDQVPLW#(JUHVV#5HFRUGHU#0HPRU\#6SDFH

$''5(66#
5DQJH 0HPRU\#7\SH 'HYLFH#7\SH 3RUW#

6L]H

'36733333±
'367:))))

73+B5$0B$''5 45;.#[#57#ELW#65$01 65

'367;3333±
'367)))))

7,/B&21752/B5(*,67(5B$''5 (JUHVV#5HFRUGHU#&RQWURO#5HJLVWHU#4 65

'36833333±
'368:))))

73+B581B&2817B5(*,67(5B$''5 (JUHVV#5HFRUGHU#&RQWURO#5HJLVWHU#5 65

'368;3333±
'368)))))

73+B6723B&2817B5(*,67(5B$''5 (JUHVV#5HFRUGHU#&RQWURO#5HJLVWHU#6 65

'36933333±
'369:))))

7,/B67$786B5(*,67(5B$''5 (JUHVV#5HFRUGHU#6WDWXV#5HJLVWHU 65

7DEOH#60471##6ZLWFK#,QJUHVV#5HFRUGHU#0HPRU\#6SDFH

$GGUHVV#5DQJH 0HPRU\#7\SH 'HYLFH#7\SH 3RUW#
6L]H

'369;3333±'369))))) ,6:B5$0B$''5 45;.#[#49#ELW#65$01 65

'36:33333±'36::)))) ,,/B&21752/B5(*,67(5B$''5 6ZLWFK#,QJUHVV#5HFRUGHU#
&RQWURO#5HJLVWHU

65
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2SHUDWLQJ#,QVWUXFWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO 60<

6161;18##6ZLWFK#(JUHVV#*HQHUDWRU6161;18##6ZLWFK#(JUHVV#*HQHUDWRU6161;18##6ZLWFK#(JUHVV#*HQHUDWRU6161;18##6ZLWFK#(JUHVV#*HQHUDWRU

6161<6161<6161<6161< &6:³&$0&6:³&$0&6:³&$0&6:³&$0

7DEOH#60481##6ZLWFK#(JUHVV#*HQHUDWRU#0HPRU\#6SDFH

$GGUHVV#
5DQJH 0HPRU\#7\SH 'HYLFH#7\SH 3RUW#

6L]H

'36:;3333±
'36:)))))

(6:B),)2B$''5 49.#[#49#ELW#),)2 65

'36;33333±
'36;:))))

(,/B&21752/B5(*,67(5B$''5 6ZLWFK#(JUHVV#*HQHUDWRU#&RQWURO#
5HJLVWHU

65

'36;;3333±
'36;)))))

(,/B67$786B5(*,67(5B$''5 6ZLWFK#(JUHVV#*HQHUDWRU#6WDWXV#
5HJLVWHU

65

7DEOH#60491##&6:²0&09<&565#&$0#0HPRU\#6SDFH

$GGUHVV#5DQJH 0HPRU\#
7\SH 'HYLFH#7\SH 3RUW#6L]H

'35733333±
'3573:)))

0&09<&565#
,QWHUQDO#0DSD

D1 5HIHU#WR#WKH#0&09<&565#8VHU¶V#0DQXDO#IRU#FRPSOHWH#GHVFULSWLRQ#RI#WKH#&$0#LQWHUQDO#PHPRU\#
PDS1

49

'3573;333±
'35:)))))

(PSW\#6SDFH
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2SHUDWLQJ#,QVWUXFWLRQV

6043 $70&#(9%#8VHU¶V#0DQXDO 027252/$

617 3URJUDPPLQJ#WKH#03&;93

7KH#03&#SURYLGHV#WKH#IROORZLQJ#IXQFWLRQV#RQ#WKH#ERDUG=

� '5$0#&RQWUROOHU
� &KLS#6HOHFW#JHQHUDWRU
� 8$57#+560565,#IRU#WHUPLQDO#RU#KRVW#FRPSXWHU#FRQQHFWLRQ
� (WKHUQHW#FRQWUROOHU
� )ODVK#&RQWUROOHU

7KH#LQWHUQDO#UHJLVWHUV#RI#WKH#03&#PXVW#EH#SURJUDPPHG#DIWHU#+DUGZDUH#5HVHW#DV#GHVFULEHG#LQ#WKH#
IROORZLQJ#SDUDJUDSKV1#7KH#DGGUHVVHV#DQG#SURJUDPPLQJ#YDOXHV#DUH#LQ#KH[DGHFLPDO#EDVH1

127(= )RU#PRUH#LQIRUPDWLRQ/#UHIHU#WR#WKH#03&;93#8VHU¶V#0DQXDO1

61714617146171461714 6\VWHP#,QWHUIDFH#8QLW#+6,8,#&RQILJXUDWLRQV6\VWHP#,QWHUIDFH#8QLW#+6,8,#&RQILJXUDWLRQV6\VWHP#,QWHUIDFH#8QLW#+6,8,#&RQILJXUDWLRQV6\VWHP#,QWHUIDFH#8QLW#+6,8,#&RQILJXUDWLRQV
7KHVH#UHJLVWHUV#KDYH#WR#EH#SURJUDPPHG#LPPHGLDWHO\#DIWHU#+5(6(71

7DEOH#604:1##6,8#5HJLVWHU#3URJUDPPLQJ

5HJLVWHU ,QLW#9DOXH# 'HVFULSWLRQ

6,80&5 '33965333 � ,QWHUQDO#DUELWUDWLRQ
� ([WHUQDO#PDVWHU#DUELWUDWLRQ#SULRULW\# #3
� ([WHUQDO#DUELWUDWLRQ#SULRULW\# #3
� 3&0&,$#FKDQQHO#,,#SLQV# #'HEXJ#SLQV
� 'HEXJ#3RUW#RQ#-7$*#SRUW#SLQV
� )5=2,549# #,549
� 'HEXJ#5HJLVWHU# #ORFNHG
� 1R#SDULW\#IRU#QRQ0&6#UHJLRQV
� '33±62,546±9#SLQV# #'33±6
� 5HVHUYDWLRQ#GLVDEOHG
� .52,547263.5287#SLQ# #,547
� %6B$3±6#DQG#:(3±6#DUH#GULYHQ#MXVW#RQ#WKHLU#GHGLFDWHG#SLQV
� *3/B%8#GLVDEOHG# #%',3#HQDEOHG
� *3/B$2%5±6#IXQFWLRQ#DV#*3/V

6<3&5 '))))));; 6RIWZDUH#ZDWFKGRJ#WLPHU#FRXQW#'))))/#%XV0PRQLWRU#WLPLQJ#'))/#%XV0
PRQLWRU#(QDEOHG/#62:#ZDWFK0GRJ#)5((=(/#62:#ZDWFK0GRJ#GLVDEOHG/#62:#
ZDWFK0GRJ#+LI#HQDEOHG,#FDXVHV#10,/#62:#+LI#HQDEOHG,#QRW#SUHVFDOHG1

7%6&5 '33&5 1R#LQWHUUXSW#OHYHO/#UHIHUHQFH#PDWFK#LQGLFDWLRQV#FOHDUHG/#LQWHUUXSWV#GLVDEOHG/#
QR#IUHH]H/#WLPH0EDVH#GLVDEOHG1

57&6& '34&5 ,QWHUUXSW#UHTXHVW#OHYHO²4/#65:9;#+]#VRXUFH/#VHFRQG#LQWHUUXSW#GLVDEOHG/#
$ODUP#LQWHUUXSW#GLVDEOHG/#5HDO0WLPH#FORFN#)5((=(/#5HDO0WLPH#FORFN#
GLVDEOHG1#

3,6&5 '33;5 1R#OHYHO#IRU#LQWHUUXSW#UHTXHVW/#3HULRGLF#LQWHUUXSW#GLVDEOHG/#FOHDU#VWDWXV/#
LQWHUUXSW#GLVDEOHG/#)5((=(/#SHULRGLF#WLPHU#GLVDEOHG1

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



2SHUDWLQJ#,QVWUXFWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO 6044

61715617156171561715 0HPRU\#&RQWUROOHU#5HJLVWHUV#3URJUDPPLQJ0HPRU\#&RQWUROOHU#5HJLVWHUV#3URJUDPPLQJ0HPRU\#&RQWUROOHU#5HJLVWHUV#3URJUDPPLQJ0HPRU\#&RQWUROOHU#5HJLVWHUV#3URJUDPPLQJ
7KH#PHPRU\#FRQWUROOHU#RQ#WKH#03&;93#LV#LQLWLDOL]HG#WR#58#0+]#RSHUDWLRQ#+L1H1/#UHJLVWHU#
SURJUDPPLQJ#LV#EDVHG#RQ#58#0+]#WLPLQJ#FDOFXODWLRQ#H[FHSW#IRU#UHIUHVK#WLPHU#ZKLFK#LV#LQLWLDOL]HG#
WR#4919:#0K]/#WKH#ORZHVW#IUHTXHQF\#DW#ZKLFK#WKH#(9%#PD\#ZDNH#XS,1#

7DEOH#604;1##0HPRU\#&RQWUROOHU#,QLWLDOL]DWLRQ#IRU#58#0+]#

5HJLVWHU 'HYLFH#7\SH ,QLW#9DOXH# 'HVFULSWLRQ
%53 $OO#)ODVK#6,00V#

VXSSRUWHG1
'35;33334 %DVH#DW#'5;33333/#650ELW#SRUW#VL]H/#QR#SDULW\/#

*3&0

253 0&05<)3530<3 '))(33'53 5#0E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#&6#HDUO\#
GHDVVHUW/#5#ZV

0&05<)3730<3
60:65$4333$0<

'))&33'53 7#0E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#&6#HDUO\#
GHDVVHUW/#5#ZV

0&05<)3;30<3
60:65$53330<

'));33<53 ;#0E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#&6#HDUO\#
GHDVVHUW/#5#ZV/#7LPLQJ#UHOD[

0&05<)353045 '))(33'63 5#0E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#&6#HDUO\#
GHDVVHUW/#6#ZV

0&05<)373045
60:65$4333$045

'))&33'63 7#0E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#&6#HDUO\#
GHDVVHUW/#6#ZV

0&05<)3;3045
60:65$5333045

'));33<63 ;#0E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#&6#HDUO\#
GHDVVHUW/#6#ZV

%54 %&65 '35433334 %DVH#DW#'5433333/#650ELW#SRUW#VL]H/#QR#SDULW\/#
*3&0

254 %&65 '))));443 65#.E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#&6#HDUO\#
GHDVVHUW/#4#ZV

%55 $OO#'5$0#6,00V#
6XSSRUWHG

'333333;4 %DVH#DW#'3/#650ELW#SRUW#VL]H/#QR#SDULW\/#830$

255 0&06943325330932:3 '))&33;33 7#0E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#LQLWLDO#
DGGUHVV#PXOWLSOH[LQJ#DFFRUGLQJ#WR#$0$1

0&0697332;330932:3
07;249'7652;65;092:

'))333;33 49#0E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#LQLWLDO#
DGGUHVV#PXOWLSOH[LQJ#DFFRUGLQJ#WR#$0$1

%56D 0&0695330932:3 '337333;4 %DVH#DW#'733333/#650ELW#SRUW#VL]H/#QR#SDULW\/#
830$

0&069;330932:3
0749';65;092:

'343333;4 %DVH#DW#'4333333/#650ELW#SRUW#VL]H/#QR#SDULW\/#
830$

256 0&0695330932:3 '))&33;33 7#0E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#LQLWLDO#
DGGUHVV#PXOWLSOH[LQJ#DFFRUGLQJ#WR#$0$

0&069;330932:3
0749';65;092:

'))333;33 49#0E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#LQLWLDO#
DGGUHVV#PXOWLSOH[LQJ#DFFRUGLQJ#WR#$0$1

%57 621(7#3+< '35633734 %DVH#DW#'36433333/#;0ELW#SRUW#VL]H/#QR#SDULW\/#
*3&0

257 308679 '))));453 65#.E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#,QWHUQDO#7$/#
6&< 51
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2SHUDWLQJ#,QVWUXFWLRQV

6045 $70&#(9%#8VHU¶V#0DQXDO 027252/$

%58 $70& '37333334 %DVH#DW#'37333333/#650ELW#SRUW#VL]H/#QR#SDULW\/#
*3&0

258 0&<5834 ')&333:<3

')&333:<;

97#0E\WH#EORFN#VL]H/#DOO#W\SH#DFFHVVHV/#,QWHUQDO#
7$#+RQO\#IRU#LQLWLDOL]DWLRQ,/#6&< </$&6 441
([WHUQDO#7$#+VRPH#DFFHVVHV#PD\#WDNH#PRUH#WKDQ#
48#FORFN#F\FOHV/#VR#LQWHUQDO#7$#LV#XVHG#RQO\#IRU#WKH#
LQLWLDOL]DWLRQ#SURFHVV#RI#WKH#$70&,1

%59 *HQHUDO '36533334 %DVH#DW#'36533333/#65#ELW#SRUW#VL]H/#QR#SDULW\/#
*3&0

259 2Q0ERDUG=
� 5HFHLYH#,QJUHVV#
*HQHUDWRU

� 7UDQVPLW#(JUHVV#
5HFRUGHU

� 6ZLWFK#,QJUHVV#
5HFRUGHU

� 6ZLWFK#(JUHVV#
*HQHUDWRU

'))333453 49#0E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#,QWHUQDO#7$1

%5: &$0 '35733;34 %DVH#DW#'36%33333/#49#ELW#SRUW#VL]H/#QR#SDULW\/#
*3&0

25: 0&09<&565 '))));:3& 65#.E\WH#EORFN#VL]H/#DOO#W\SHV#DFFHVV/#([WHUQDO#
7$/#$&6 44/#75/; 41

03735 $OO#'5$0#6,00V#
6XSSRUWHG

'3733 'LYLGH#E\#49#+GHFLPDO,

0$05 0&0694330932:3 '93$54447 5HIUHVK#FORFN#GLYLGHG#E\#93/#SHULRGLF#WLPHU#
HQDEOHG/#W\SH#5#DGGUHVV#PXOWLSOH[LQJ#VFKHPH/#4#
F\FOH#GLVDEOH#WLPHU/#*3/7#GLVDEOHG#IRU#GDWD#
VDPSOLQJ#HGJH#IOH[LELOLW\/#4#ORRS#UHDG/#4#ORRS#ZULWH/#
7#EHDWV#UHIUHVK#EXUVW1#

0&0695330932:3 '63$54447 5HIUHVK#FORFN#GLYLGHG#E\#63/#SHULRGLF#WLPHU#
HQDEOHG/#W\SH#5#DGGUHVV#PXOWLSOH[LQJ#VFKHPH/#4#
F\FOH#GLVDEOH#WLPHU/#*3/7#GLVDEOHG#IRU#GDWD#
VDPSOLQJ#HGJH#IOH[LELOLW\/#4#ORRS#UHDG/#4#ORRS#ZULWH/#
7#EHDWV#UHIUHVK#EXUVW1

0&0697330932:3
07;'765;092:

'93%54447 5HIUHVK#FORFN#GLYLGHG#E\#93/#SHULRGLF#WLPHU#
HQDEOHG/#W\SH#6#DGGUHVV#PXOWLSOH[LQJ#VFKHPH/#4#
F\FOH#GLVDEOH#WLPHU/#*3/7#GLVDEOHG#IRU#GDWD#
VDPSOLQJ#HGJH#IOH[LELOLW\/#4#ORRS#UHDG/#4#ORRS#ZULWH/#
7#EHDWV#UHIUHVK#EXUVW1

0&069;330932:3
0749';65092:

'63%54447 5HIUHVK#FORFN#GLYLGHG#E\#63/#SHULRGLF#WLPHU#
HQDEOHG/#W\SH#6#DGGUHVV#PXOWLSOH[LQJ#VFKHPH/#4#
F\FOH#GLVDEOH#WLPHU/#*3/7#GLVDEOHG#IRU#GDWD#
VDPSOLQJ#HGJH#IOH[LELOLW\/#4#ORRS#UHDG/#4#ORRS#ZULWH/#
7#EHDWV#UHIUHVK#EXUVW1

D1 %56#LV#QRW#LQLWLDOL]HG#IRU#69433#RU#69733#'5$0#6,00V1

7DEOH#604;1##0HPRU\#&RQWUROOHU#,QLWLDOL]DWLRQ#IRU#58#0+]##+&RQWLQXHG,

5HJLVWHU 'HYLFH#7\SH ,QLW#9DOXH# 'HVFULSWLRQ
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2SHUDWLQJ#,QVWUXFWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO 6046

7DEOH#604<1##830$#,QLWLDOL]DWLRQ#IRU#93#QV#'5$0###58#0+]#

&\FOH#7\SH 6LQJOH#
5HDG

%XUVW#
5HDG

6LQJOH#
:ULWH

%XUVW#
:ULWH 5HIUHVK ([FHSWLRQ

2IIVHW#LQ#830 3 ; 4; 53 63 6&

&RQWHQWV#
##2IIVHW#.

3 '3)))&&37 '3)))&&57 '3)$)&&57 '3)$)&&37 ';3))&&;7 '66))&&3:

4 '3;))&&33 '3;))&&33 '3;$)&&33 '3;$)&&33 '46))&&37 ;

5 '66))&&7: '36))&&7& '6)%)&&7: '34$)&&7; '))))&&;: ;

6 ; '3;))&&33 ; '3;$)&&77 '))))&&38 ;

7 ; '36))&&7& ; '3)$)&&3; ;

8 ; '3;))&&33 ; '3;$)&&77 ;

9 ; '36))&&7& ; '3&$)&&3; ;

: ; '3;))&&33 ; '6;%)&&79 ;

; '66))&&7: '))))&&78 ;

< ; ; ;

$ ; ; ;

% ; ; ;

& ; ;

' ; ;

( ; ;

) ; ;
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2SHUDWLQJ#,QVWUXFWLRQV

6047 $70&#(9%#8VHU¶V#0DQXDO 027252/$

7DEOH#60531##830$#,QLWLDOL]DWLRQ#IRU#:3#QV#'5$0###58#0+]

&\FOH#7\SH 6LQJOH#
5HDG

%XUVW#
5HDG#

6LQJOH#
:ULWH

%XUVW#
:ULWH 5HIUHVK ([FHSWLRQ

2IIVHW#,Q#830 3 ; 4; 53 63 6&

&RQWHQWV#
##2IIVHW#.

3 '3)))(&37 '3)))&&57 '3)$)&&37 '3)$)&&37 '&3))&&;7 '66))&&3:

4 '3;))(&37 '3)))&&37 '3;$)&&33 '3&$)&&33 '34))&&37 ;

5 '33))(&33 '3;))&&33 '6)%)&&7: '34$)&&7& ':)))&&;9 ;

6 '6)))(&7: '36))&&7& ; '3&$)&&33 '))))&&38 ;

7 ; '3;))&&33 ; '34$)&&7& ;

8 ; '36))&&7& ; '3&$)&&33 ;

9 ; '3;))&&33 ; '34$)&&7& ;

: ; '36))&&7& ; '3&$)&&33 ;

; '3;))&&33 '64%)&&76 ;

< '66))&&7: ; ;

$ ; ; ;

% ; ; ;

& ; ;

' ; ;

( ; ;

) ; ;
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2SHUDWLQJ#,QVWUXFWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO 6048

7DEOH#60541##830$#,QLWLDOL]DWLRQ#IRU#93#QV#('2#'5$0###58#0+]

&\FOH#7\SH 6LQJOH#
5HDG

%XUVW#
5HDG

6LQJOH#
:ULWH

%XUVW#
:ULWH 5HIUHVK ([FHSWLRQ

2IIVHW#LQ#830 3 ; 4; 53 63 6&

&RQWHQWV#
##2IIVHW#.

3 '3))%&&37 '3))%&&37 '3)()&&37 '3)()&&37 ';3))&&;7 '66))&&3:

4 '3&)6&&37 '3<)6&&3& '3;$)&&37 '3;$)&&33 '46))&&37 ;

5 '33)6&&33 '3<)6&&3& '33$)&&33 '3:$)&&7; '))))&&;: ;

6 '66):&&7: '3<)6&&3& '3)%)&&7: '3;$)&&7; '))))&&38 ;

7 ; '3;)6&&33 ; '3;$)&&7; ;

8 ; '6)):&&7: ; '6<%)&&7: ;

9 ; ; ; ;

: ; ; ; ;

; ; ;

< ; ;

$ ; ; ;

% ; ; ;

& ; ;

' ; ;

( ; ;

) ; ;
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2SHUDWLQJ#,QVWUXFWLRQV

6049 $70&#(9%#8VHU¶V#0DQXDO 027252/$

7DEOH#60551##830$#,QLWLDOL]DWLRQ#IRU#:3#QV#('2#'5$0###58#0+]

&\FOH#
7\SH

6LQJOH#
5HDG

%XUVW#
5HDG#

6LQJOH#
:ULWH

%XUVW#
:ULWH 5HIUHVK ([FHSWLRQ

2IIVHW#,Q#
830

3 ; 4; 53 63 6&

&RQWHQWV#
##2IIVHW#

.

3 '3))%&&37 '3))%(&37 '3)()&&37 '3)()&&37 '&3))&&;7 '66))&&3:

4 '3&)6&&37 '3;)6(&37 '3;$)&&37 '3;$)&&33 '34))&&37 ;

5 '33)6&&33 '36)6(&7; '33$)&&33 '3:$)&&7& ':)))&&;9 ;

6 '66):&&7: '3;)6&&33 '3)%)&&7: '3;$)&&33 '))))&&38 ;

7 ; '3))6&&7& ; '3:$)&&7& ;

8 ; '3;)6&&33 ; '3;$)&&33 ;

9 ; '3))6&&7& ; '3:$)&&7& ;

: ; '3;)6&&33 ; '3;$)&&33 ;

; '6)):&&7: '6:%)&&7: ;

< ; ; ;

$ ; ; ;

% ; ; ;

& ; ;

' ; ;

( ; ;

) ; ;
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2SHUDWLQJ#,QVWUXFWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO 604:

618 3URJUDPPLQJ#WKH#$70&

7KH#$70&#ZDNHV#XS#DIWHU#3RZHU02Q#5HVHW#LQ#0DLQWHQDQFH#PRGH#ZLWK#GHIDXOW#VHWWLQJ#RI#WKH#
UHJLVWHUV1#7KH#$70&#GRHV#QRW#DVVHUW#'7$&.#DV#D#GHIDXOW1#7R#FKDQJH#WKH#VHWWLQJ/#WKH#
0LFURSURFHVVRU#&RQILJXUDWLRQ#5HJLVWHU#+03&215,#KDV#WR#EH#FRQILJXUHG#DV#VKRZQ#LQ#7DEOH#60561#
7KLV#FRQILJXUDWLRQ#LV#RSWLRQDO#ZKHQ#H[WHUQDO#7$#LV#GHVLUHG1#7KH#XVHU#PD\#FKDQJH#WKH#VHWWLQJ#DW#
DQ\#PRPHQW#+UHIHU#WR#WKH#$70&#8VHU#0DQXDO#IRU#GHWDLOV,1#7KLV#FRQILJXUDWLRQ#DSSOLHV#ERWK#WR#WKH#
0&<5833#DQG#WKH#0&<58341

619 3URJUDPPLQJ#WKH#308679

7KH#6281,04880/,7(#ZDNHV#XS#DIWHU#UHVHW#ZLWK#GHIDXOW#FRQILJXUDWLRQ#ZKLFK#TXDOLILHV#WR#WKH#ERDUG#
QHHGV#VR#QR#FRQILJXUDWLRQ#LV#QHFHVVDU\#+UHIHU#WR#WKH#308679#8VHU#0DQXDO#IRU#GHWDLOV,1

7DEOH#60561##03&215#3URJUDPPLQJ

5HJLVWHU ,QLW#9DOXH# 'HVFULSWLRQ

03&215 '3736345< 0RVW#6LJQLILFDQW#ELW#ILUVW#+%LJ#(QGLDQ,/#0:6+2$4#IXQFWLRQV#DV#$4#DQG#
0:6/26,=(#IXQFWLRQV#DV#6,=(#+GHSHQGV#RQ#-36#DQG#-37,/#05(43#
IXQFWLRQV#DV#0&,5(4#+GHSHQGV#RQ#-34#DQG#-35,/#05(44#IXQFWLRQV#DV#
0&25(4#+GHSHQGV#RQ#-34#DQG#-35,/#05(45#IXQFWLRQV#DV#(005(4#
+GHSHQGV#RQ#-34#DQG#-35,/#RQO\#'7$&.3#LV#DVVHUWHG/#0'7$&.#LV#
DVVHUWHG#ZLWK#VWDQGDUG#WLPLQJ#IRU#&HOO#,QVHUWLRQ#5HJLVWHU#ZULWH#DQG#
0DLQWHQDQFH#:ULWH#$FFHVV/#GXULQJ#*HQHUDO#5HJLVWHU#5HDG#DFFHVVHV#
0'7$&.#LV#DVVHUWHG#DV#VRRQ#DV#0'$7$#LV#YDOLG/#GXULQJ#0DLQWHQDQFH#
5HDG#$FFHVV#0'7$&.#LV#DVVHUWHG#DW#WKH#0&/.#ULVLQJ#HGJH#IROORZLQJ#WKH#
IDOOLQJ#HGJH#DW#ZKLFK#06(/#LV#GHWHFWHG#DVVHUWHG/#0'7$&.#LV#DVVHUWHG#
GXULQJ#&HOO#,QVHUWLRQ#5HJLVWHU#$FFHVV/#GXULQJ#&HOO#([WUDFWLRQ#5HJLVWHU#
$FFHVV#0'7$&.#LV#DVVHUWHG#LQ#UHVSRQVH#WR#WKH#DVVHUWLRQ#RI#06(/1
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2SHUDWLQJ#,QVWUXFWLRQV

604; $70&#(9%#8VHU¶V#0DQXDO 027252/$
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027252/$ $70&#(9%#8VHU¶V#0DQXDO 704

7
)XQFWLRQDO#'HVFULSWLRQ

714 ,QWURGXFWLRQ

7KLV#VHFWLRQ#GHVFULEHV#WKH#GHVLJQ#GHWDLOV#RI#WKH#YDULRXV#PRGXOHV#LQ#WKH#$70&#(9%1

715 03&;93[

$Q\#FKLS#RI#WKH#03&;93#IDPLO\#FDQ#EH#LQVWDOOHG1#7KH#03&;93#UXQV#DW#IUHTXHQFLHV#IURP#48±83#
0+]1#,W#VKRXOG#EH#FRQILJXUHG#WR#UXQ#DW#58#0+]#LQWHUQDOO\#DQG#58#0+]#H[WHUQDOO\1#7KH#GHIDXOW#
FRQILJXUDWLRQ#LV#58#0+]#LQWHUQDOO\#DQG#H[WHUQDOO\1#7KH#RXWSXW#FORFN#RI#WKH#03&;93#LV#UHVWULFWHG#
WR#66#0+]#ZKLFK#LV#WKH#KLJKHVW#0&<5834#IUHTXHQF\1

127(= 7KH#PLQLPXP#03&#3//#IUHTXHQF\#LV#48#0+]1#%HORZ#WKDW/#WKH#/RZ03RZHU0
'LYLGHU#PXVW#EH#XVHG/#EXW#WKLV#\LHOGV#D#&/.287#WKDW#QR#ORQJHU#KDV#D#83(#GXW\#
F\FOH/#GLVWRUWLQJ#WKH#830#WLPLQJ1

716 5HVHW#6RXUFHV

7KHUH#DUH#VHYHUDO#UHVHW#VRXUFHV#RQ#WKH#ERDUG=

� 0DLQ#3RZHU#2Q#5HVHW
� 0DQXDO#6RIW#5HVHW
� 0DQXDO#+DUG#5HVHW
� 'HEXJ#3RUW#6RIW#5HVHW
� 'HEXJ#3RUW#+DUG#5HVHW
� 03&#,QWHUQDO#5HVHW#6RXUFHV

71614716147161471614 0DLQ#3RZHU#2Q#5HVHW0DLQ#3RZHU#2Q#5HVHW0DLQ#3RZHU#2Q#5HVHW0DLQ#3RZHU#2Q#5HVHW
7KH#PDLQ#SRZHU#VXSSO\#JHQHUDWHV#D#+DUG#5HVHW#DQG#RSWLRQDOO\/#D#3RZHU02Q#+321,#5HVHW/#ZKHQ#
WKH#SRZHU#LV#LQLWLDOO\#VXSSOLHG#WR#WKH#616#9#EXV#RU#WKHUH#LV#D#GURS#RI#YROWDJH#OHYHO#RYHU#WKH#EXV1#7KH#
UHVHW#LV#JHQHUDWHG#E\#D#GHGLFDWHG#YROWDJH#GHWHFWRU#PDGH#E\#6HLNR#WKH#60;385$1<01+0;#ZLWK#
GHWHFWLRQ#UDQJH#RI#518<8#WR#51;38#91#:KHQ#UHJXODU#3RZHU02Q#5HVHW#FRQGLWLRQV#H[LVW/#WKH#+5(6(7#
VLJQDO#RI#WKH#03&#LV#DVVHUWHG#IRU#D#SHULRG#RI#DSSUR[LPDWHO\#7#V1#:KHQ#+5(6(7#LV#DVVHUWHG/#WKH#
+DUG#5HVHW#&RQILJXUDWLRQ#LV#PDGH#DYDLODEOH#WR#WKH#03&1#6HH#6HFWLRQ#717151
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)XQFWLRQDO#'HVFULSWLRQ

705 $70&#(9%#8VHU¶V#0DQXDO 027252/$

71615716157161571615 0DQXDO#6RIW#5HVHW0DQXDO#6RIW#5HVHW0DQXDO#6RIW#5HVHW0DQXDO#6RIW#5HVHW
7R#VXSSRUW#UHVLGHQW#DSSOLFDWLRQ#GHYHORSPHQW#DQG#GHEXJJHUV/#D#6RIW#5HVHW#SXVK0EXWWRQ#LV#SURYLGHG1#
'HSUHVVLQJ#WKDW#EXWWRQ/#DVVHUWV#WKH#65(6(7#SLQ#RI#WKH#03&/#JHQHUDWLQJ#D#6RIW#5HVHW#VHTXHQFH1#
7KLV#EXWWRQ#LV#GHERXQFHG#WR#DYRLG#VSLNHV#RYHU#WKH#65(6(7#OLQH1#:KHQ#65(6(7#LV#DVVHUWHG/#WKH#
6RIW#5HVHW#&RQILJXUDWLRQ#LV#PDGH#DYDLODEOH#WR#WKH#03&#+VHH#6HFWLRQ#71716,1

71616716167161671616 0DQXDO#+DUGZDUH#5HVHW0DQXDO#+DUGZDUH#5HVHW0DQXDO#+DUGZDUH#5HVHW0DQXDO#+DUGZDUH#5HVHW
7R#VXSSRUW#UHVLGHQW#DSSOLFDWLRQ#GHYHORSPHQW/#D#+DUG#5HVHW#SXVK0EXWWRQ#FRPELQDWLRQ#LV#XVHG1#7R#
JHQHUDWH#D#+DUG#5HVHW#6HTXHQFH/#SUHVV#WKH#6RIW#5HVHW#SXVK0EXWWRQ#VLPXOWDQHRXV#ZLWK#WKH#$%257#
SXVK0EXWWRQ>#WKLV#DVVHUWV#WKH#+5(6(7#OLQH1#7KH#EXWWRQ#VKDULQJ#VDYHV#ERDUG#VSDFH#DQG#UHGXFHV#
GHVLJQ#FRVW/#EXW#GRHV#QRW#DIIHFW#WKH#IXQFWLRQDOLW\#LQ#DQ\#ZD\1

71617716177161771617 03&#,QWHUQDO#5HVHW#6RXUFHV03&#,QWHUQDO#5HVHW#6RXUFHV03&#,QWHUQDO#5HVHW#6RXUFHV03&#,QWHUQDO#5HVHW#6RXUFHV
7KH#FRUUHFW#RSHUDWLRQ#RI#WKH#LQWHUQDO#UHVHW#VRXUFHV#RI#WKH#03&#LV#IDFLOLWDWHG#EHFDXVH#WKH#+5(6(7#
DQG#65(6(7#OLQHV#RI#WKH#03&#DUH#RSHQ0GUDLQ#DQG#WKH#RQ0ERDUG#UHVHW#ORJLF#GULYHV#WKHVH#OLQHV#ZLWK#
RSHQ0GUDLQ#JDWHV1#$V#D#UXOH/#DQ#LQWHUQDO#UHVHW#VRXUFH#DVVHUWV#+5(6(7#DQG2RU#65(6(7#IRU#D#
PLQLPXP#WLPH#RI#845#V\VWHP#FORFNV1

717 5HVHW#&RQILJXUDWLRQ

'XULQJ#UHVHW#VHTXHQFHV#WR#WKHLU#NLQGV/#WKH#03&#GHYLFH#VDPSOHV#WKH#VWDWH#RI#VRPH#H[WHUQDO#SLQV#WR#
GHWHUPLQH#LWV#RSHUDWLRQ#PRGHV#DQG#SLQ#FRQILJXUDWLRQ1#7KHUH#DUH#6#NLQGV#RI#UHVHW#OHYHOV#WR#WKH#03&/#
HDFK#OHYHO#KDYLQJ#LWV#RZQ#FRQILJXUDWLRQ#VDPSOHG=

� 3RZHU02Q#5HVHW#&RQILJXUDWLRQ#
� +DUG#5HVHW#&RQILJXUDWLRQ
� 6RIW#5HVHW#&RQILJXUDWLRQ

71714717147171471714 3RZHU02Q#5HVHW#&RQILJXUDWLRQ3RZHU02Q#5HVHW#&RQILJXUDWLRQ3RZHU02Q#5HVHW#&RQILJXUDWLRQ3RZHU02Q#5HVHW#&RQILJXUDWLRQ
-XVW#EHIRUH#325(6(7#LV#GHDVVHUWHG#E\#WKH#H[WHUQDO#ORJLF/#WKH#3RZHU02Q#5HVHW#&RQILJXUDWLRQ/#
ZKLFK#LQFOXGHV#WKH#02'&.4#DQG#02'&.5#SLQV/#LV#VDPSOHG1#7KHVH#SLQV#GHWHUPLQH#WKH#FORFN#
RSHUDWLRQ#PRGH#RI#WKH#03&1#2QH#FORFN#PRGH#LV#VXSSRUWHG#ZLWKLQ#WKH#ERDUG=#4=8#3//#RSHUDWLRQ#
YLD#WKH#RQ0ERDUG#FORFN#JHQHUDWRU1#,Q#WKLV#PRGH/#02'&.4#DQG#02'&.5#DUH#GULYHQ#KLJK#GXULQJ#
SRZHU#RQ#UHVHW#+WKH#(9%#XVHV#WKH#+5(6(7#VLJQDO#WR#GULYH#WKHVH#SLQV,1

71715717157171571715 +DUG#5HVHW#&RQILJXUDWLRQ+DUG#5HVHW#&RQILJXUDWLRQ+DUG#5HVHW#&RQILJXUDWLRQ+DUG#5HVHW#&RQILJXUDWLRQ
'XULQJ#WKH#+DUG#5HVHW#6HTXHQFH/#ZKHQ#567&21)#SLQ#LV#DVVHUWHG/#WKH#GDWD#EXV#LV#VDPSOHG#WR#
DFTXLUH#WKH#03&V#+DUG#5HVHW#&RQILJXUDWLRQ1#7KH#5HVHW#&RQILJXUDWLRQ#:RUG#LV#GULYHQ#E\#WKH#
%&653/#XVLQJ#WKH#GHIDXOWV#VHW#GXULQJ#3RZHU02Q#5HVHW1#7KH#%&653#GULYHV#WKH#KDOI#FRQILJXUDWLRQ#
ZRUG#+L1H1/#GDWD#ELWV#'3±'48#LQ#ZKLFK#WKH#UHVHUYHG#ELWV#DUH#GHVLJQDWHG#5659[[,1#,I#WKH#+DUG#
5HVHW#&RQILJXUDWLRQ#PXVW#EH#FKDQJHG#IURP#WKH#GHIDXOW#YDOXHV/#%&653#PD\#EH#ZULWWHQ#ZLWK#QHZ#
YDOXHV/#ZKLFK#EHFRPH#YDOLG#DIWHU#+DUG#5HVHW#LV#DSSOLHG#WR#WKH#ERDUG1

2Q#WKH#(9%/#WKH#567&21)#OLQH#LV#DOZD\V#GULYHQ#GXULQJ#+DUG#5HVHW#+L1H1/#WKH#03&V#LQWHUQDO#
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)XQFWLRQDO#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 706

+$5'#UHVHW#FRQILJXUDWLRQ#GHIDXOWV#FDQ#QRW#EH#XVHG#GXULQJ#WKLV#WLPH,1#7R#DOORZ#XVHU#
SURJUDPPDEOH/#IXOO0ZRUG#+DUG#5HVHW#&RQILJXUDWLRQ#+L1H1/#'3±'64#OLQHV#EHLQJ#GULYHQ#GXULQJ#+DUG#
5HVHW,/#DQ#RSWLRQ#LV#SURYLGHG#IRU#)ODVK#PHPRU\#GULYHQ#+DUG#5HVHW#&RQILJXUDWLRQ1#,I#WKLV#RSWLRQ#LV#
XVHG/#WKH#GHVLUHG#+DUG#5HVHW#&RQILJXUDWLRQ#:RUG#LV#WDNHQ#IURP#WKH#ILUVW#ZRUG#RI#WKH#)ODVK#
PHPRU\1#'XULQJ#+DUG#5HVHW/#WKLV#ZRUG#GULYHV#WKH#GDWD#EXV#WR#VHW#WKH#GHVLUHG#FRQILJXUDWLRQ1#7R#
VXSSRUW#WKLV#RSWLRQ/#&63#RI#WKH#03&#VKRXOG#EH#DVVHUWHG#GXULQJ#+DUG#5HVHW#DQG#WKH#$GGUHVV#OLQHV#
VKRXOG#EH#GULYHQ#ORZ1#6HOHFWLRQ#RI#WKLV#RSWLRQ#LV#GRQH#YLD#%&6541#6HH#7DEOH#8051#

7KH#V\VWHP#SDUDPHWHUV#WR#ZKLFK#%&653#GHIDXOWV#GXULQJ#SRZHU0RQ#UHVHW#DQG#DUH#GULYHQ#DW#KDUG0
UHVHW#DUH#OLVWHG#EHORZ=

� $UELWUDWLRQ²,QWHUQDO#DUELWUDWLRQ#LV#VHOHFWHG
� ,QWHUUXSW#3UHIL[²7KH#LQWHUQDO#GHIDXOW#LV#LQWHUUXSW#SUHIL[#DW#3[)))333331#,W#LV#RYHUULGGHQ#

WR#SURYLGH#LQWHUUXSW#SUHIL[#DW#DGGUHVV#3/#ZKLFK#LV#ORFDWHG#ZLWKLQ#WKH#'5$01
� %RRW#'LVDEOH²%RRW#LV#HQDEOHG
� %RRW#3RUW#6L]H²650ELW#ERRW#SRUW#VL]H#LV#VHOHFWHG
� ,QLWLDO#,QWHUQDO#6SDFH#%DVH²,PPHGLDWHO\#DIWHU#+DUG#5HVHW/#WKH#LQWHUQDO#VSDFH#LV#ORFDWHG#

DW#'))333333
� 'HEXJ#3LQ#&RQILJXUDWLRQ²3&0&,$#SRUW#%#SLQV#EHFRPH#GHEXJ#VXSSRUW#SLQV
� 'HEXJ#3RUW#3LQV#&RQILJXUDWLRQ²'HEXJ#SRUW#SLQV#DUH#RQ#WKH#-7$*#SRUW1
� ([WHUQDO#%XV#'LYLVLRQ#)DFWRU²4=4#LQWHUQDO#WR#H[WHUQDO#FORFNV#UDWLR#LV#VHOHFWHG

71716717167171671716 6RIW#5HVHW#&RQILJXUDWLRQ6RIW#5HVHW#&RQILJXUDWLRQ6RIW#5HVHW#&RQILJXUDWLRQ6RIW#5HVHW#&RQILJXUDWLRQ
7KH#ULVLQJ#HGJH#RI#65(6(7#LV#XVHG#WR#FRQILJXUH#WKH#'HYHORSPHQW#3RUW1#%HIRUH#WKH#GHDVVHUWLRQ#RI#
65(6(7/#'6&.#LV#VDPSOHG#WR#GHWHUPLQH#IRU#'HEXJ#0RGH#HQDEOH2GLVDEOH1#$IWHU#65(6(7#LV#
GHDVVHUWHG/#LI#'HEXJ#0RGH#LV#HQDEOHG/#'6&.#LV#VDPSOHG#DJDLQ#IRU#'HEXJ#0RGH#HQWU\2QRQ0HQWU\1

127(= '6&.#LV#FRQILJXUHG#DW#+DUG#5HVHW#WR#UHVLGH#RQ#WKH#-7$*#SRUW1

'6',#LV#XVHG#WR#GHWHUPLQH#WKH#'HEXJ#3RUW#&ORFN#0RGH#DQG#LV#VDPSOHG#DIWHU#WKH#GHDVVHUWLRQ#RI#
65(6(71#:LWK#SDUWV#IURP#WKH#03&;;;#IDPLO\/#'6',#LV#VDPSOHG#6#V\VWHP#FORFN#F\FOHV#SULRU#WR#
WKH#GHDVVHUWLRQ#RI#65(6(7#WR#GHWHUPLQH#WKH#SDUW#FRQILJXUDWLRQ#VRXUFH=#LQWHUQDO#+GHIDXOW,#RU#
H[WHUQDO#YLD#GDWD#EXV1

7KH#6RIW#5HVHW#&RQILJXUDWLRQ#LV#SURYLGHG#E\#WKH#'HEXJ#3RUW#&RQWUROOHU#8:#YLD#WKH#$',#,2)1#:KHQ#
DQ#$',#EXQGOH#LV#FRQQHFWHG#+L1H1/#D#'HEXJ#VWDWLRQ#LV#FRQQHFWHG,/#'HEXJ#0RGH#LV#DOZD\V#HQDEOHG/#
ZKLOH#LPPHGLDWH#HQWU\#LV#GHWHUPLQHG#E\#WKH#'HEXJ#6WDWLRQ1#:KHQ#D#EXQGOH#LV#QRW#FRQQHFWHG#WR#WKH#
$',#SRUW/#RU#GLVFRQQHFWHG#IURP#WKH#KRVW#FRPSXWHU/#'HEXJ#0RGH#LV#GLVDEOHG#E\#PHDQV#RI#SXOOLQJ#
'6&.#ORZ#YLD#D#SXOO0GRZQ#UHVLVWRU1
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)XQFWLRQDO#'HVFULSWLRQ

707 $70&#(9%#8VHU¶V#0DQXDO 027252/$

718 /RFDO#,QWHUUXSWHU

7KH#RQO\#H[WHUQDO#LQWHUUXSW#DSSOLHG#WR#WKH#03&#YLD#LWV#LQWHUUXSW#FRQWUROOHU#LV#WKH#$%257#+10,,/#
ZKLFK#LV#JHQHUDWHG#E\#D#SXVK0EXWWRQ#6:51#:KHQ#WKLV#EXWWRQ#LV#GHSUHVVHG/#WKH#10,#LQSXW#WR#WKH#
03&#LV#DVVHUWHG#+ORZ,1#7KH#SXUSRVH#RI#WKLV#W\SH#RI#LQWHUUXSW#LV#WR#VXSSRUW#WKH#XVH#RI#UHVLGHQW#
GHEXJJHUV#LI#DQ\#LV#PDGH#DYDLODEOH#WR#WKH#(9%1#$OO#RWKHU#LQWHUUXSWV#WR#WKH#03&/#DUH#JHQHUDWHG#
LQWHUQDOO\#E\#WKH#03&#SHULSKHUDOV#DQG#E\#WKH#'HEXJ#3RUW1#7R#VXSSRUW#H[WHUQDO#+RII0ERDUG,#
JHQHUDWLRQ#RI#DQ#10,/#WKH#,543#OLQH#ZKLFK#GULYHV#WKH#03&#10,/#LV#GULYHQ#E\#DQ#RSHQ0GUDLQ#JDWH1#
7KLV#DOORZV#IRU#H[WHUQDO#KDUGZDUH#WR#DOVR#GULYH#WKLV#OLQH1#,I#DQ#H[WHUQDO#KDUGZDUH#LQGHHG#GRHV#VR/#LW#
LV#FRPSXOVRU\#WKDW#,543#LV#GULYHQ#E\#DQ#RSHQ0GUDLQ#+RU#RSHQ0FROOHFWRU,#JDWH1#

719 &ORFN#*HQHUDWRU

7KHUH#LV#RQH#ZD\#WR#FORFN#WKH#03&#RQ#WKH#$70&#(9%=#6±8#0+]#&ORFN#JHQHUDWRU#FRQQHFWHG#WR#
&/.7,1#LQSXW#XVLQJ#WKH#4=8#3//#PRGH1#7KLV#FORFN#JHQHUDWRU#LV##61609#SRZHUHG1

71: 63//#6XSSRUW

6LQFH#WKH#63//#UHTXLUHV#TXLHW#SRZHU#VXSSOLHV/#*1'6<1#DQG#*1'6<14#KDYH#D#GHGLFDWHG#
JURXQG#SODQH#FRQQHFWHG#RQO\#LQ#RQH#SRLQW#WR#WKH#JOREDO#JURXQG#SODQH#RI#WKH#ERDUG1#%\SDVVLQJ#
FDSDFLWRU#SDLUV#RI#314#µ)#DQG#3134#µ)#DUH#FRQQHFWHG#DV#FORVH#DV#SRVVLEOH#EHWZHHQ#9''6<1#DQG#
*1'6<11#9''6<1#LV#ILOWHUHG#IURP#WKH#GLJLWDO#VXSSO\#XVLQJ#D#/&#ILOWHU#ZLWK#D#GRXEOH#SROH#DW#
DSSUR[LPDWHO\#833#K]#WR#SURYLGH#VDWLVIDFWRU\#DWWHQXDWLRQ#+L1H1/#DSSUR[LPDWHO\#078#G%###8#.+],#RI#
VZLWFKLQJ#UHJXODWRUV#QRLVH#RYHU#3//#VXSSO\#OLQHV1

71; %XIIHULQJ

6LQFH#WKH#WRWDO#FDSDFLWLYH#ORDG#RYHU#WKH#DGGUHVV#OLQHV#RI#DOO#ORFDO#PHPRU\#VODYHV#LV#VLJQLILFDQW/#WZR#
SDUDOOHO#VHWV#RI#EXIIHUV#DUH#SURYLGHG#IRU#DGGUHVV#0#D#GHGLFDWHG#JURXS#IRU#WKH#)ODVK#PHPRU\/#
JHQHUDWRUV/#UHFRUGHUV#DQG#621(7#3+<#+886/#887/#88:/#DQG#88;,#DQG#D#GHGLFDWHG#JURXS#IRU#WKH#
'5$0#+SDUW#RI#844#DQG#899,1#6WUREH#OLQHV#DUH#DOVR#EXIIHUHG#+88:/#898/#DQG#844,#ZKLOH#
WUDQVFHLYHUV#DUH#SURYLGHG#IRU#GDWD#+884/#885/#888/#889,1#7KH#GDWD#WUDQVFHLYHUV#RSHQ#RQO\#LI#WKHUH#
LV#DQ#DFFHVV#WR#D#YDOLG#ERDUG#DGGUHVV#+L1H1/#DQ#DGGUHVV#GHILQHG#LQ#D#&KLS#6HOHFW#UHJLRQ#DQG#HQDEOHG#
YLD#%&654,#RU#GXULQJ#+DUG#5HVHW#&RQILJXUDWLRQ#+L1H1/#FRQILJXUDWLRQ#ZRUG#VWRUHG#LQ#)ODVK#PHPRU\#
EHFRPHV#DFWLYH,1#7KDW#ZD\#GDWD#FRQIOLFWV#DUH#DYRLGHG1#7KH#$70&#DQG#WKH#&$0#DUH#WKH#RQO\#
GHYLFHV#WKDW#DUH#FRQQHFWHG#GLUHFWO\#WR#WKH#03&;93#H[WHUQDO#EXV1
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)XQFWLRQDO#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 708

71< &KLS#6HOHFW#*HQHUDWRU

7KH#PHPRU\#FRQWUROOHU#RI#WKH#03&#LV#XVHG#DV#D#FKLS#VHOHFW#JHQHUDWRU#WR#DFFHVV#RQ0ERDUG#DQG#
H[WHUQDO#PHPRULHV/#VDYLQJ#ERDUG#DUHD/#UHGXFLQJ#FRVW#DQG#SRZHU#FRQVXPSWLRQ/#DQG#LQFUHDVLQJ#
IOH[LELOLW\1#7KH#03&#FKLS#VHOHFWV#DUH#DVVLJQHG#WR#WKH#YDULRXV#PHPRULHV2UHJLVWHUV#RQ#WKH#(9%#DV#
IROORZV=

� &63²)ODVK#PHPRU\
� &64²%&65
� &65²'5$0#%DQN#4
� &66²'5$0#%DQN#5#+LI#H[LVWV,
� &67²621(7#3+<
� &68²$70&
� &69²*HQHUDWRUV25HFRUGHUV
� &6:²&$0

7143 '5$0

7KH#$70&#(9%#LV#VXSSOLHG#ZLWK#7#0E\WH#RI#('2#'5$0/#ZLWK#DQ#DFFHVV#WLPH#RI#93#QV1#7KH#
(9&#DOVR#VXSSRUWV#PHPRU\#FDSDFLWLHV#UDQJLQJ#IURP#7#0E\WH#ZLWK#QR#SDULW\#XS#WR#65#0E\WH#ZLWK#
SDULW\1#7KH#(9%#VXSSRUWV#WKH#IROORZLQJ#0RWRUROD#PHPRU\#GHYLFHV=#

� 0&069433$693
� 0&069433$6:3
� 0&069433$6*93
� 0&069433$6*:3
� 0&069433$6+93
� 0&069433$6+:3
� 0&069433$6+*93
� 0&069433$6+*:3
� 0&069533$693
� 0&069533$6:3
� 0&069533$6*93
� 0&069533$6*:3
� 0&069733$693
� 0&069733$6:3
� 0&069733$6*93
� 0&069733$6*:3
� 0&069733$6+93
� 0&069;33693
� 0&069;336:3
� 0&069;336*93
� 0&069;336*:3
� 0&069433$6+:3
� 0&069433$6+*93
� 0&069433$6+*:3
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)XQFWLRQDO#'HVFULSWLRQ

709 $70&#(9%#8VHU¶V#0DQXDO 027252/$

$OVR#VXSSRUWHG#DUH#8#9#('2#6,00V#PDGH#E\#0LFURQ=#

� 07;'465009;#+7#0E\WH,
� 0749'565009;#+;#0E\WH,
� 07;'765009;#+49#0E\WH,
� 0749';65009;#+65#0E\WH,
� 07;'76500:;
� 0749';65009;1

$OO#'5$0#FRQILJXUDWLRQV#DUH#VXSSRUWHG#YLD#WKH#%RDUG#&RQWURO#DQG#6WDWXV#5HJLVWHU#+%&65,#+L1H1/#
'5$0#VL]H#+70#WR#650,#DQG#GHOD\#+932:3#QV,#DUH#UHDG#IURP#%&655#DQG#WKH#DVVRFLDWHG#UHJLVWHUV#
+LQFOXGLQJ#WKH#830,#DUH#SURJUDPPHG#DFFRUGLQJO\,1#'5$0#WLPLQJ#FRQWURO#LV#SHUIRUPHG#E\#
830$#RI#WKH#03&#YLD#&65#+DQG#&66#IRU#50EDQN#6,00,#UHJLRQ+V,#+L1H1/#5$6#DQG#&$6#VLJQDO#
JHQHUDWLRQ#GXULQJ#QRUPDO#DFFHVV²6LQJOH#5HDG/#6LQJOH#:ULWH/#%XUVW#5HDG/#DQG#%XUVW#:ULWH—DV#
ZHOO#DV#GXULQJ#UHIUHVK#F\FOHV/#DQG#WKH#QHFHVVDU\#DGGUHVV#PXOWLSOH[LQJ/#WDNLQJ#LQWR#DFFRXQW#VXSSRUW#
IRU#QDUURZHU#EXV#ZLGWKV/ LV#SHUIRUPHG#XVLQJ#8304,1#&65#DQG#&66#VLJQDOV#DUH#EXIIHUHG#IURP#WKH#
'5$0#DQG#HDFK#VSOLW#WR#5#WR#RYHUFRPH#WKH#FDSDFLWLYH#ORDG#RYHU#WKH#'5$0#6,00#5$6#OLQHV1#
7KH#SURJUDPPLQJ#RI#8304#DQG#RWKHU#DVVRFLDWHG#UHJLVWHUV#WR#SHUIRUP#WKDW#WDVN#LV#GHVFULEHG#LQ#
6HFWLRQ#617151#7KH#'5$0#PRGXOH#PD\#EH#HQDEOHG2GLVDEOHG#DW#DQ\#WLPH#E\#ZULWLQJ#WKH#'5$0(1#
ELW#LQ#%&6541#6HH#7DEOH#8051

714314714314714314714314 '5$0#3HUIRUPDQFH#)LJXUHV'5$0#3HUIRUPDQFH#)LJXUHV'5$0#3HUIRUPDQFH#)LJXUHV'5$0#3HUIRUPDQFH#)LJXUHV
7KH#SHUIRUPDQFH#ILJXUHV#IRU#WKH#'5$0#DV#UHIOHFWHG#IURP#WKH#LQLWLDOL]DWLRQ#JLYHQ#LQ#6HFWLRQ#61715#
DUH#VKRZQ#LQ#7DEOH#704#DQG#LQ#7DEOH#7051

7DEOH#7041##5HJXODU#'5$0#3HUIRUPDQFH#LQ#6\VWHP#&ORFN#&\FOHV#DW#58#0+]

2SHUDWLRQ
'5$0#'HOD\#>QV@

93 :3

6LQJOH#5HDG 6 7

6LQJOH#:ULWH 6 6

%XUVW#5HDG# 6/5/5/5 7/5/5/5

%XUVW#:ULWH 6/4/5/5 6/5/5/5

5HIUHVK 544/5 584#

1RWHV= 41 Four-beat refresh burst
51 Not including arbitration overhead

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



)XQFWLRQDO#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 70:

714315714315714315714315 5HIUHVK#&RQWURO5HIUHVK#&RQWURO5HIUHVK#&RQWURO5HIUHVK#&RQWURO
7KH#'5$0#XVHV#D#&$6#EHIRUH#5$6#UHIUHVK/#ZKLFK#LV#FRQWUROOHG#E\#830$1#7KH#UHIUHVK#ORJLF#LV#
FORFNHG#E\#WKH#%5*#FORFN#ZKLFK#LV#QRW#LQIOXHQFHG#E\#WKH#ORZ0SRZHU#GLYLGHU1#$V#VKRZQ#LQ#)LJXUH#
704/#WKH#%5*#FORFN#LV#GLYLGHG#WZLFH/#RQFH#E\#WKH#373#+3HULRGLF#7LPHU#3UHVFDOHU,#DQG#DJDLQ#E\#
DQRWKHU#SUHVFDOHU#WKH#37$/#DQG#LV#GHGLFDWHG#IRU#HDFK#8301#,I#WKHUH#LV#PRUH#WKDQ#RQH#'5$0#EDQN/#
UHIUHVK#F\FOHV#DUH#SHUIRUPHG#IRU#FRQVHFXWLYH#EDQNV/#DQG#WKHUHIRUH/#UHIUHVK#VKRXOG#EH#PDGH#IDVWHU1#

7KH#IRUPXOD#IRU#FDOFXODWLRQ#RI#WKH#37$#LV#JLYHQ#EHORZ=

:KHUH=#

� 37$#+3HULRGLF#7LPHU#$,#LQ#0$05#LV#WKH#YDOXH#RI#WKH#VHFRQG#GLYLGHU1
� 5HIUHVKB3HULRG#LV#WKH#WLPH#+XVXDOO\#LQ#PV,#UHTXLUHG#WR#UHIUHVK#D#'5$0#EDQN1
� 1XPEHUB2IB%HDWVB3HUB5HIUHVKB&\FOH²8VLQJ#WKH#830#ORRSLQJ#FDSDELOLW\/#LW#LV#SRVVLEOH#

WR#SHUIRUP#PRUH#WKDQ#RQH#UHIUHVK#F\FOH#SHU#UHIUHVK#EXUVW#+LQ#IDFW#XS#WR#49,1
� 1XPEHUB2IB5RZVB7RB5HIUHVK#LV#WKH#QXPEHU#RI#URZV#LQ#D#'5$0#EDQN1

7DEOH#7051##('2#'5$0#3HUIRUPDQFH#LQ#6\VWHP#&ORFN#&\FOHV#DW#58#0+]

2SHUDWLRQ
'5$0#'HOD\#>QV@

93 :3

6LQJOH#5HDG 6 7

6LQJOH#:ULWH 5 6

%XUVW#5HDG# 6/4/4/4 7/4/5/5

%XUVW#:ULWH 5/4/4/4 6/5/5/5

5HIUHVK 464/5 464/5

1RWHV= 41 Four-beat refresh burst
51 Not including arbitration overhead

)LJXUH#7041#'5$0#5HIUHVK#6FKHPH

373 37$ 830$

'5$0#%DQNV

%5*#&ORFN

PTA    = 
Refresh_Period   X  Number_Of_Beats_Per_Refresh_Cycle

Number_Of_Rows_To_Refresh  X  X MPTPR  X Number_Of_BanksT_BRG
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)XQFWLRQDO#'HVFULSWLRQ

70; $70&#(9%#8VHU¶V#0DQXDO 027252/$

� 7B%5*#LV#WKH#F\FOH#WLPH#RI#WKH#%5*#FORFN1
� 03735#LV#WKH#YDOXH#RI#WKH#SHULRGLF#WLPHU#SUHVFDOHU#+5#WR#97,1
� 1XPEHUB2IB%DQNV#LV#WKH#QXPEHU#RI#'5$0#EDQNV#WR#UHIUHVK1

,I#ZH#WDNH#IRU#H[DPSOH#D#0&069533#6,00#ZKLFK#KDV#WKH#IROORZLQJ#GDWD=

� 5HIUHVKB3HULRG# #49#PV
� 1XPEHUB2IB%HDWVB3HUB5HIUHVKB&\FOH=#RQ#WKH#$'6#LW#LV#71
� 1XPEHUB2IB5RZVB7RB5HIUHVK# #4357
� 7B%5*# #73#QV#+425#V\VWHP#FORFN###83#0K],
� 03735#DUELWUDULO\#FKRVHQ#WR#EH#;
� 1XPEHUB2IB%DQNV# #5#IRU#WKDW#6,00

,I#ZH#DVVLJQ#WKH#ILJXUHV#WR#WKH#37$#IRUPXOD#ZH#JHW#WKH#YDOXH#RI#37$#VKRXOG#EH#<:#GHFLPDO#+'94,1#
7KH#SURJUDPPLQJ#RI#WKH#DSSURSULDWH#UHJLVWHUV#DQG#830¶V#PHPRU\/#FRQWUROOLQJ#WKLV#IXQFWLRQ/#LV#
VKRZQ#LQ#6HFWLRQ#617151

7144 )ODVK#0HPRU\

7KH#$70&#(9%#VXSSRUWV#)ODVK#QRQ0YRODWLOH#6,00V#RI#WKH#IROORZLQJ#W\SHV=#

� 0&05<)353#+5#0E\WH,
� 0&05<)373#+7#0E\WH,
� 0&05<)3;3#+;#0E\WH,

7KHVH#GHYLFHV#DUH#LQWHUQDOO\#FRPSRVHG#RI#4/#5#RU#7#EDQNV#RI#IRXU#$P5<)373#GHYLFHV1#7KH#)ODVK#
6,00#+89,#UHVLGHV#RQ#DQ#;30SLQ#6,00#VRFNHW1#$OVR#VXSSRUWHG#DUH#60$57#60:65$4333$#7#
0E\WH#+40#;#65,#RU#60:65$5333#+5#;#40#;#65,#6,00V1

7R#PLQLPL]H#XVH#RI#WKH#03&#FKLS0VHOHFW#OLQHV/#RQO\#RQH#FKLS0VHOHFW#OLQH#+&63,#LV#XVHG#WR#VHOHFW#WKH#
)ODVK#PHPRU\#DV#D#ZKROH/#ZKLOH#GLVWULEXWLQJ#FKLS0VHOHFW#OLQHV#DPRQJ#WKH#LQWHUQDO#EDQNV#LV#GRQH#
YLD#RQ0ERDUG#SURJUDPPDEOH#ORJLF/#DFFRUGLQJ#WR#WKH#3UHVHQFH0'HWHFW#OLQHV#RI#WKH#)ODVK#6,00#
LQVWDOOHG#RQ#WKH#ERDUG1
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)XQFWLRQDO#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 70<

7KH#SURJUDPPLQJ#RI#WKH#DVVRFLDWHG#UHJLVWHUV#LV#VKRZQ#LQ#6HFWLRQ#617151#7KH#)ODVK#PRGXOH#PD\#EH#
GLVDEOHG2HQDEOHG#DW#DQ\#WLPH#E\#ZULWLQJ#D#4#RU#3/#UHVSHFWLYHO\/#WR#WKH#)ODVK(Q#ELW#LQ#%&6541#7KH#
DFFHVV#WLPH#RI#WKH#)ODVK#PHPRU\#VXSSOLHG#ZLWK#WKH#$'6#LV#453#QVHF/#KRZHYHU/#<3#QVHF#GHYLFHV#
PD\#EH#XVHG1#%\#UHDGLQJ#WKH#GHOD\#VHFWLRQ#RI#WKH#)ODVK#6,00#3UHVHQFH0'HWHFW#OLQHV/#WKH#GHEXJJHU#
HVWDEOLVKHV#+YLD#253,#WKH#FRUUHFW#QXPEHU#RI#ZDLW0VWDWHV#+FRQVLGHULQJ#83#0+]#V\VWHP#FORFN#
IUHTXHQF\,1#7KH#0RWRUROD#SDUWV#ZKLFK#DUH#EXLOW#RI#0&5<)3;3#GHYLFHV#DUH#8#9#SURJUDPPDEOH#
+L1H1/#WKHUH#LV#QR#QHHG#IRU#DQ#H[WHUQDO#SURJUDPPLQJ#YROWDJH,1#

127(= $#PDQXIDFWXUHU#VSHFLILF#GHGLFDWHG#SURJUDPPLQJ#DOJRULWKP#VKRXOG#EH#LPSOHPHQWHG#
GXULQJ#)ODVK#PHPRU\#SURJUDPPLQJ1

7KH#60$57#SDUWV#UHTXLUH#DSSOLFDWLRQ#RI#459#±#318(#SURJUDPPLQJ#YROWDJH/#KRZHYHU1#1R#RQ0
ERDUG#SURJUDPPLQJ#RI#VXFK#GHYLFHV#LV#VXSSRUWHG1

)ODVK#PHPRU\#FRQWURO#LV#GRQH#XVLQJ#WKH#*3&0#DQG#D#GHGLFDWHG#&63#UHJLRQ#WKDW#FRQWUROV#WKH#
ZKROH#EDQN1#'XULQJ#+DUG#5HVHW#LQLWLDOL]DWLRQV/#WKH#GHEXJJHU#UHDGV#WKH#)ODVK#3UHVHQFH0'HWHFW#OLQHV#
YLD#%&655#DQG#GHFLGHV#KRZ#WR#SURJUDP#%53#DQG#253#LQ#ZKLFK#WKH#VL]H#DQG#WKH#GHOD\#RI#WKH#
UHJLRQ#DUH#GHWHUPLQHG1#7KH#SHUIRUPDQFH#RI#WKH#)ODVK#PHPRU\#LV#VKRZQ#LQ#7DEOH#7061

)LJXUH#7051#)ODVK#6,00#$UFKLWHFWXUH

7DEOH#7061##)ODVK#0HPRU\#3HUIRUPDQFH#LQ#6\VWHP#&ORFN#&\FOHV#DW#58#0+]

2SHUDWLRQ
)ODVK#'HOD\#>QVHF@

<3 453
5HDG2:ULWH#$FFHVV#>&ORFNV@ 7 8
1RWH= The figures in the table refer to the actual write access. The write operation continues internally and 

the device has to be polled for completion.
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��������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������
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��������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������

M29F040 or M29F040 or M29F040 or M29F040 or

M29F040 or M29F040 or M29F040 or M29F040 or

M29F040 M29F040 M29F040 M29F040

M29F040 M29F040 M29F040 M29F040

������������
������������

����������
����������MCM29F020 MCM29F040 MCM29F080

ADD

DATA

F_CS1~

F_CS2~

F_CS3~

F_CS4~

Flash Presence-Detect Lines

CS0 U39

1M X 8 1M X8 1M X 8 1M X 8

1M X 8 1M X 8 1M X 8 1M X 8

SM732A1000A SM732A2000
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)XQFWLRQDO#'HVFULSWLRQ

7043 $70&#(9%#8VHU¶V#0DQXDO 027252/$

7145 (WKHUQHW#3RUW

$Q#(WKHUQHW#SRUW#ZLWK#D#430%DVH07#LQWHUIDFH#LV#SURYLGHG#RQ#WKH#$70&#(9%1#7KLV#SRUW#XVHV#WKH#
6&&4RI#WKH#03&1#$#0RWRUROD#0&9;493#((67#+(QKDQFHG#(WKHUQHW#6HULDO#7UDQVFHLYHU,#LV#XVHG#WR#
PHGLDWH#EHWZHHQ#WKH#6&&#DQG#WKH#(WKHUQHW#PHGLXP1#7R#DOORZ#H[WHUQDO#XVH#RI#6&&4/#LWV#SLQV#
FRQQHFW#WR#WKH#H[SDQVLRQ#FRQQHFWRU#DQG#WKH#(WKHUQHW#WUDQVFHLYHU#PD\#EH#'LVDEOHG2(QDEOHG#DW#DQ\#
WLPH#E\#ZULWLQJ#D#4#RU#D#3/#UHVSHFWLYHO\/#WR#WKH#(WK(Q#ELW#LQ#%&6541

7KH#((67#LV#FRQILJXUHG#FRQVWDQWO\#WR#7ZLVWHG#3DLU#,2)#ZLWK#DXWRPDWLF#SRODULW\#FRUUHFWLRQ#HQDEOHG1#
7KHUH#DUH#WKUHH#FRQWURO#OLQHV#WKDW#FRQWURO#WKH#((67#IXQFWLRQ#DQG#DUH#GULYHQ#E\#WKH#03&#SDUDOOHO#
,22#OLQHV=

� 7ZLVWHG#3DLU#6LJQDO#4XDOLW\#(UURU#7HVW#(QDEOH#+7364(/,²7KLV#DFWLYH0ORZ#VLJQDO#HQDEOHV#
WHVWLQJ#RI#WKH#LQWHUQDO#73#FROOLVLRQ#GHWHFW#FLUFXLWU\#DIWHU#HDFK#WUDQVPLW#WR#WKH#73#PHGLD1#,W#LV#
FRQQHFWHG#WR#3&9#RI#WKH#03&#DQG#VKRXOG#EH#GULYHQ#KLJK#GXULQJ#QRUPDO#RSHUDWLRQ1

127(= $IWHU#+DUG#5HVHW/#7634(/#ZDNHV#XS#WUL0VWDWHG#+KLJK#LPSHGDQFH,1#)RU#SURSHU#
RSHUDWLRQ/#LQLWLDOL]H#LW#DV#DQ#2XWSXW1

� 7ZLVWHG#3DLU#)XOO#'XSOH[#0RGH#6HOHFW#+73)/'/,²7KLV#DFWLYH#ORZ#VLJQDO#DOORZV#
VLPXOWDQHRXV#WUDQVPLW#DQG#UHFHLYH#RYHU#WKH#WZLVWHG#SDLU#OLQHV#ZLWKRXW#LQGLFDWHG#FROOLVLRQ1#
7KLV#VLJQDO#LV#FRQQHFWHG#WR#3&8#RI#WKH#03&#DQG#VKRXOG#EH#GULYHQ#ORZ#GXULQJ#QRUPDO#
RSHUDWLRQ1

127(= $IWHU#+DUG#5HVHW/#73)/'/#ZDNHV#XS#WUL0VWDWHG#+KLJK#LPSHGDQFH,1#)RU#SURSHU#
RSHUDWLRQ/#LQLWLDOL]H#LW#DV#DQ#2XWSXW1

� 'LDJQRVWLF#/RRSEDFN#+(7+/223,²7KLV#DFWLYH#KLJK#VLJQDO#SXWV#WKH#((67#LQ#GLDJQRVWLF#
ORRSEDFN#PRGH/#UHJDUGOHVV#RI#WKH#,2)#W\SH#LW#LV#FRQILJXUHG#WR1#7KLV#OLQH#LV#FRQQHFWHG#WR#3&7#
RI#WKH#03&#DQG#VKRXOG#EH#GULYHQ#ORZ#GXULQJ#QRUPDO#RSHUDWLRQ1

127(= $IWHU#+DUG#5HVHW/#(7+/223#ZDNHV#XS#WUL0VWDWHG#+KLJK#LPSHGDQFH,1#)RU#SURSHU#
RSHUDWLRQ/#LQLWLDOL]H#LW#DV#DQ#2XWSXW1

)RU#DGGLWLRQDO#LQIRUPDWLRQ#RQ#WKH#((67#UHIHU#WR#WKH#0&9;493#7HFKQLFDO#'DWD#GRFXPHQW1

7146 560565#3RUWV

7R#VXSSRUW#XVHU#DSSOLFDWLRQV#DQG#WR#SURYLGH#D#FRQYHQLHQW#FRPPXQLFDWLRQ#FKDQQHO#ZLWK#D#KRVW#
FRPSXWHU/#DQ#560565#SRUW#LV#SURYLGHG#YLD#WKH#60&4#SRUW1#7KLV#LQWHUIDFH#VXSSRUWV#WUDQVPLVVLRQ#
UDWHV#DV#KLJK#DV#4<533#EDXG1#7KH#(9%#XVHV#D#0&478:3:#WUDQVFHLYHU#ZKLFK#JHQHUDWHV#560565#
OHYHOV#LQWHUQDOO\#XVLQJ#D#VLQJOH#8#9#VXSSO\#DQG#LV#HTXLSSHG#ZLWK#2(#DQG#VKXWGRZQ#PRGH1#:KHQ#
WKH#56565(1B4#ELW#LQ#%&654#LV#DVVHUWHG/#WKH#WUDQVFHLYHU#LV#HQDEOHG1#:KHQ#GHDVVHUWHG/#WKH#
WUDQVFHLYHU#LV#KHOG#LQ#VWDQGE\#PRGH/#LQ#ZKLFK#WKH#UHFHLYHU#RXWSXWV#DUH#WUL0VWDWHG/#HQDEOLQJ#XVH#RI#
WKH#DVVRFLDWHG#60&#SRUW#SLQV#RII0ERDUG#YLD#WKH#H[SDQVLRQ#FRQQHFWRU1#$#VWDQGDUG#<0SLQ#UHFHSWDFOH#
'07\SH#FRQQHFWRU#LV#XVHG1#,W#LV#GHVLJQHG#WR#EH#GLUHFWO\#FRQQHFWHG#+YLD#D#IODW#FDEOH,#WR#D#VWDQGDUG#
,%003&#OLNH#560565#FRQQHFWRU1
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)XQFWLRQDO#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 7044

,Q#WKH#OLVW#EHORZ/#WKH#GLUHFWLRQV#,/#2/#DQG#,22#DUH#UHODWLYH#WR#WKH#(9%#+L1H1/#,#PHDQV#LQSXW#WR#WKH#
ERDUG,=

� &'#+2,²'DWD#&DUULHU#'HWHFW>#WKLV#OLQH#LV#DOZD\V#DVVHUWHG#E\#WKH#$70&#(9%1
� 7;#+2,²7UDQVPLW#'DWD
� 5;#+,,²5HFHLYH#'DWD
� '75#+,,²'DWD#7HUPLQDO#5HDG\=#WKLV#VLJQDO#PD\#EH#XVHG#E\#WKH#DSSOLFDWLRQ#UXQQLQJ#RQ#WKH#

$70&#(9%#WR#GHWHFW#LI#D#WHUPLQDO#LV#FRQQHFWHG#WR#WKH#ERDUG1
� '65#+2,²'DWD#6HW#5HDG\=#WKLV#OLQH#LV#DOZD\V#DVVHUWHG#E\#WKH#$70&#(9%1
127(= 6LQFH#WKHUH#DUH#RQO\#WKUHH#560565#WUDQVPLWWHUV#DYDLODEOH/#'65#LV#FRQQHFWHG#WR#&'1
� 576#+,,²5HTXHVW#7R#6HQG=#WKLV#OLQH#LV#QRW#FRQQHFWHG#RQ#WKH#$70&#(9%1
� &76#+2,²&OHDU#7R#6HQG=#WKLV#OLQH#LV#DOZD\V#DVVHUWHG#E\#WKH#$70&#(9%1

)LJXUH#7061#560565#6HULDO#3RUW#4#RU#5#&RQQHFWRU

1

RX

2TX

3
RTS

4
CTS

5

DSR6

GND

7

DCD

8
9 N.C.DTR
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)XQFWLRQDO#'HVFULSWLRQ

7045 $70&#(9%#8VHU¶V#0DQXDO 027252/$
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027252/$ $70&#(9%#8VHU¶V#0DQXDO 804

8
5HJLVWHUV#'HVFULSWLRQ

7KH#(9%#FRQVLVWV#RI#VHYHUDO#SDUWV#WKDW#PXVW#EH#LQLWLDOL]HG#DQG#FRQILJXUHG#EHIRUH#EHLQJ#
XVHG1#7KH#IROORZLQJ#VHFWLRQV#H[SODLQ#KRZ#WR#FRQILJXUH#WKH#(9%#DQG#LQLWLDOL]H#LWV#YDULRXV#
HOHPHQWV1#7KH#$70&#VKRXOG#QRW#EH#VHW#WR#RSHUDWH#XQWLO#DOO#RI#WKHVH#HOHPHQWV#DUH#
LQLWLDOL]HG1

814 %RDUG#&RQWURO#DQG#6WDWXV#5HJLVWHUV

0RVW#RI#WKH#KDUGZDUH#RSWLRQV#RQ#WKH#(9%#DUH#FRQWUROOHG#RU#PRQLWRUHG#E\#WKH#%&65/#
ZKLFK#LV#D#650ELW#ZLGH#UHDG2ZULWH#UHJLVWHU#+DOWKRXJK#RQO\#49#ELWV#DUH#DYDLODEOH,1#7KH#
%&65#LV#DFFHVVHG#YLD#WKH#03&#&64#UHJLRQ#DQG#LQ#IDFW#LQFOXGH#ILYH#UHJLVWHUV=#%&653#WR#
%&6571#6LQFH#WKH#PLQLPXP#EORFN#VL]H#IRU#D#&6#UHJLRQ#LV#65#.E\WHV/#%&653²%&657#DUH#
GXSOLFDWHG#LQVLGH#WKDW#UHJLRQ1

7KH#IROORZLQJ#IXQFWLRQV#DUH#FRQWUROOHG2PRQLWRUHG#E\#WKH#%&65=

� 03&#+DUGZDUH#5HVHW#&RQILJXUDWLRQ
� +DUGZDUH#5HVHW#&RQILJXUDWLRQ#6RXUFH#%&6532)ODVK#0HPRU\
� '5$0#7\SH26L]H#DQG#'HOD\#,GHQWLILFDWLRQ
� )ODVK#6L]H2'HOD\#,GHQWLILFDWLRQ
� $70&#([WHUQDO#0HPRU\#%DQNV#1XPEHU26L]H
� ([WHUQDO#+RII0ERDUG,#WRROV#LGHQWLILFDWLRQ#RU#VRIWZDUH#RSWLRQ#VHOHFWLRQ#VZLWFK#+'66,#

VWDWXV1
� %RDUG#5HYLVLRQ#FRGH
� (WKHUQHW#SRUW#(QDEOH2'LVDEOH
� 560565#SRUW#(QDEOH2'LVDEOH
� %&65#(QDEOH2'LVDEOH
� )ODVK#0RGXOH#(QDEOH2'LVDEOH
� '5$0#0RGXOH#(QDEOH2'LVDEOH
� 621(7#3+<#,QJUHVV#3RUW#(QDEOH2'LVDEOH
� 621(7#3+<#(JUHVV#3RUW#(QDEOH2'LVDEOH
� ,QJUHVV#*HQHUDWRU#(QDEOH2'LVDEOH
� (JUHVV#5HFRUGHU#(QDEOH2'LVDEOH
� ,QJUHVV#6ZLWFK#5HFRUGHU#(QDEOH2'LVDEOH
� (JUHVV#6ZLWFK#*HQHUDWRU#(QDEOH2'LVDEOH
� 81,#6ZLWFK#)DEULF#7\SH#,QGLFDWLRQ
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5HJLVWHUV#'HVFULSWLRQ

805 $70&#(9%#8VHU¶V#0DQXDO 027252/$

81414814148141481414 %&65#'LVDEOH#3URWHFWLRQ#/RJLF%&65#'LVDEOH#3URWHFWLRQ#/RJLF%&65#'LVDEOH#3URWHFWLRQ#/RJLF%&65#'LVDEOH#3URWHFWLRQ#/RJLF
7KH#%&65#LWVHOI#PD\#EH#GLVDEOHG#LQ#IDYRU#RI#RII0ERDUG#ORJLF1#7R#DYRLG#DFFLGHQWDO#GLVDEOLQJ#
RI#WKH#%&65#+DQ#HYHQW#WKDW#UHTXLUHV#D#SRZHU#GRZQ#F\FOH#WR#UHFRYHU,/#SURWHFWLRQ#ORJLF#LV#
SURYLGHG1#7KH#%&65B(1#ELW#UHVLGHV#LQ#%&6541#7KLV#ELW#ZDNHV#XS#+DFWLYH#ORZ,#GXULQJ#
SRZHU0XS#DQG#PD\#QRW#EH#FKDQJHG#XQOHVV#WKH#%&65B(1B3527(&7#ELW#LQ#%&656#LV#41#
:ULWLQJ#D#4#WR#WKH#%&65B(1B3527(&7#ELW#DOORZV#DFFHVV#WR#WKH#%&65B(1#ELW/#EXW#WKLV#LV#
D#RQH0VKRW#RSSRUWXQLW\#WR#GLVDEOH#WKH#%&651#,PPHGLDWHO\#DIWHU#DQ\#ZULWH#WR#%&654/#
%&65B(1B3527(&7#LV#FOHDUHG#DQG#%&65B(1#LV#UH0SURWHFWHG1#

81415814158141581415 +DUGZDUH#5HVHW#&RQILJXUDWLRQ#5HJLVWHU#%&653+DUGZDUH#5HVHW#&RQILJXUDWLRQ#5HJLVWHU#%&653+DUGZDUH#5HVHW#&RQILJXUDWLRQ#5HJLVWHU#%&653+DUGZDUH#5HVHW#&RQILJXUDWLRQ#5HJLVWHU#%&653
%&653#LV#ORFDWHG#DW#RIIVHW#3#LQ#WKH#%&65#VSDFH1#,W#PD\#EH#UHDG#RU#ZULWWHQ#DW#DQ\#WLPH/#
SURYLGHG#WKH#%&65#LV#QRW#GLVDEOHG1#7KH#V\VWHP#GHIDXOW#YDOXHV#DUH#ZULWWHQ#WR#%&653#
GXULQJ#WKH#PDLQ#SRZHU0RQ#UHVHW#VHTXHQFH#+L1H1/#ZKHQ#9''+#LV#DSSOLHG#WR#WKH#03&,1#
'XULQJ#D#+DUGZDUH#5HVHW/#GDWD#FRQWDLQHG#LQ#%&653#LV#GULYHQ#RQ#WKH#GDWD#EXV#WR#SURYLGH#
WKH#+DUGZDUH#5HVHW#&RQILJXUDWLRQ#IRU#WKH#03&/#LI#WKH#)ODVKB&RQILJXUDWLRQB(QDEOH#ELW#LQ#
%&654#LV#QRW#DFWLYH1#&RQILJXUDWLRQ#VRIWZDUH#PD\#ZULWH#QHZ#YDOXHV#WR#%&653#DW#DQ\#WLPH#
WR#FKDQJH#WKH#03&#+DUGZDUH#5HVHW#&RQILJXUDWLRQ#GDWD1#7KH#QHZ#YDOXHV#EHFRPH#YDOLG#
ZKHQ#WKH#QH[W#+DUGZDUH#5HVHW#LV#LVVXHG#WR#WKH#03&#UHJDUGOHVV#RI#WKH#UHVHW#VRXUFH1#
7DEOHýèðì#GHVFULEHV#WKH#%&653#ELWV1

7DEOH#8041##%&653#%LW#)LHOG#'HVFULSWLRQV#

'DWD#
%XV#%LW 0QHPRQLF )XQFWLRQ 321#

'HI1 $WW

3 (5% ([WHUQDO#$UELWUDWLRQ²'HWHUPLQHV#WKH#W\SH#RI#
DUELWUDWLRQ#WR#EH#SHUIRUPHG=
� 3# #,QWHUQDO
� 4# #([WHUQDO

3 52:

4 ,3 ,QWHUUXSW#3UHIL[²6HWV#WKH#YDOXH#RI#WKH#LQWHUUXSW#SUHIL[=
� 3# #'3[)))33333
� 4# #'3

4 52:

5 5HVHUYHG ,PSOHPHQWHG4 3 52:

6 %',6 %RRW#'LVDEOH²'HWHUPLQHV#ZKHWKHU#&63#LV#(QDEOHG#IRU#
ERRW#DW#+DUGZDUH#5HVHW=
� 3# #HQDEOHG
� 4# #GLVDEOHG

3 52:

7±8 %363±%364 %RRW#3RUW#6L]H²'HWHUPLQHV#WKH#SRUW#VL]H#IRU#&63#DW#
ERRW=
� 33# #650ELW
� 34# #;0ELW
� 43# #490ELW
� 44# #UHVHUYHG

33 52:

9 5HVHUYHG ,PSOHPHQWHG 3 52:
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 806

:±; ,6%3±,6%4 ,QLWLDO#6SDFH#%DVH²'HWHUPLQHV#WKH#LQLWLDO#EDVH#
DGGUHVV#RI#WKH#LQWHUQDO#03&#PHPRU\#PDS=
� 33# #LQLWLDO#VSDFH#DW#'3
� 34# #LQLWLDO#VSDFH#DW#'3[33)33333
� 43# #LQLWLDO#VSDFH#DW#'3[))333333
� 44# #LQLWLDO#VSDFH#DW#'3[)))33333

34 52:

<#0#43 '%*&+3=4, 'HEXJ#3LQV#&RQILJXUDWLRQ²'HWHUPLQHV#WKH#IXQFWLRQ#
RI#WKH#3&0&,$#FKDQQHO#,,#SLQV=
� 33# #3&0&,$#FKDQQHO#,,#SLQV
� 34# #:DWFK03RLQWV
� 43# #5HVHUYHG
� 44# #6KRZ0F\FOH#DWWULEXWH#SLQV#+H1J1/#9)/6/#9)/#HWF1,

44 52:

44045 '%3&+3=4, 'HEXJ#3RUW#3LQV#&RQILJXUDWLRQ²'HWHUPLQHV#WKH#
ORFDWLRQ#RI#WKH#'HEXJ#3RUW#SLQV=
� 33# #'HEXJ#3RUW#SLQV#DUH#RQ#WKH#-7$*#SRUW
� 34# #1R#'HEXJ#3RUW
� 43# #5HVHUYHG
� 44# #'HEXJ#3RUW#LV#RQ#3&0&,$#FKDQQHO#,,#SLQV

33 52:

46#0#47 (%')+3=4,5 ([WHUQDO#%XV#'LYLVLRQ#)DFWRU²'HWHUPLQHV#WKH#IDFWRU#
XSRQ#ZKLFK#WKH#&/.287#RI#WKH#03&#H[WHUQDO#EXV/#LV#
GLYLGHG#ZLWK#UHVSHFW#WR#LWV#LQWHUQDO#03&#FORFN=
� 33# #&/.287#LV#*&/.5#GLYLGHG#E\#4
� 34# #&/.287#LV#*&/.5#GLYLGHG#E\#5

34 52:

48 5HVHUYHG 1RW#LPSOHPHQWHG4 3 52:

49±64 5HVHUYHG 1RW#LPSOHPHQWHG ² ²

1RWHV= 41 0D\#EH#UHDG#DQG#ZULWWHQ#DV#DQ\#RWKHU#ILHOGV#DQG#DUH#SUHVHQWHG#DW#WKHLU#DVVRFLDWHG#GDWD#
SLQV#GXULQJ#+DUGZDUH#5HVHW1

51 $SSOLFDEOH#IRU#03&#UHYLVLRQ#$#RU#DERYH1#2WKHUZLVH#KDYH#QR#LQIOXHQFH1

7DEOH#8041##%&653#%LW#)LHOG#'HVFULSWLRQV##+&RQWLQXHG,

'DWD#
%XV#%LW 0QHPRQLF )XQFWLRQ 321#

'HI1 $WW
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5HJLVWHUV#'HVFULSWLRQ

807 $70&#(9%#8VHU¶V#0DQXDO 027252/$

81416814168141681416 %RDUG#&RQWURO#5HJLVWHU#4#%&654%RDUG#&RQWURO#5HJLVWHU#4#%&654%RDUG#&RQWURO#5HJLVWHU#4#%&654%RDUG#&RQWURO#5HJLVWHU#4#%&654
%&654#LV#ORFDWHG#DW#RIIVHW#7#LQ#WKH#%&65#VSDFH1#,W#PD\#EH#UHDG#RU#ZULWWHQ#DW#DQ\#WLPH/#
SURYLGHG#WKH#%&65#LV#QRW#GLVDEOHG1#7KH#V\VWHP#GHIDXOW#YDOXHV#DUH#ZULWWHQ#WR#%&654#
GXULQJ#WKH#PDLQ#SRZHU0RQ#UHVHW#VHTXHQFH#+L1H1/#ZKHQ#9''+#LV#DSSOLHG#WR#WKH#03&,1#
%&654#VHUYHV#DV#D#FRQWURO#UHJLVWHU#RI#WKH#(9%1#7DEOHýèðë#GHVFULEHV#WKH#%&654#ILHOGV1

7DEOH#8051##%&654#%LW#)LHOG#'HVFULSWLRQV#

'DWD#
%XV#
%LW

0QHPRQLF )XQFWLRQ 321#
'HI1 $WW1

3 )/$6+B(1 )ODVK#(QDEOH²:KHQ#WKLV#ELW#LV#DFWLYH#+ORZ,/#WKH#)ODVK#
PHPRU\#PRGXOH#LV#HQDEOHG#RQ#WKH#ORFDO#PHPRU\#PDS1#
:KHQ#LQ0DFWLYH/#WKH#)ODVK#PHPRU\#LV#UHPRYHG#IURP#WKH#
ORFDO#PHPRU\#PDS1

3 52:

4 '5$0B(1 '5$0#(QDEOH²:KHQ#WKLV#ELW#LV#DFWLYH#+ORZ,/#WKH#'5$0#
PRGXOH#LV#HQDEOHG#RQ#WKH#ORFDO#PHPRU\#PDS1#:KHQ#LQ0
DFWLYH/#WKH#'5$0#LV#UHPRYHG#IURP#WKH#ORFDO#PHPRU\#PDS1#

3 52:

5 (7+(1 (WKHUQHW#3RUW#(QDEOH²:KHQ#DVVHUWHG#+ORZ,/#WKH#((67#
FRQQHFWHG#WR#6&&4#LV#HQDEOHG1#:KHQ#GHDVVHUWHG#+KLJK,#
WKDW#((67#LV#LQ#VWDQGE\#PRGH#DQG#DOO#LWV#V\VWHP#LQWHUIDFH#
VLJQDOV#DUH#WUL0VWDWHG1

4 52:

6 ,1*B6:B5(&B
(1

,QJUHVV#6ZLWFK#5HFRUGHU#(QDEOH²:KHQ#DFWLYH#+ORZ,/#
WKH#RQ0ERDUG#,QJUHVV#6ZLWFK#5HFRUGHU#LV#HQDEOHG1

4 52:

7 )/$6+B&)*B(1 )ODVK#&RQILJXUDWLRQ#(QDEOH²:KHQ#WKLV#ELW#LV#DVVHUWHG#
+ORZ,=
� 7KH#+DUGZDUH#5HVHW#FRQILJXUDWLRQ#KHOG#LQ#%&653#LV#
127#GULYHQ#RQ#WKH#GDWD#EXV#GXULQJ#+DUGZDUH#5HVHW/#
DQG#

� &RQILJXUDWLRQ#GDWD#VWDUWHG#DW#WKH#ILUVW#ZRUG#RI#WKH#)ODVK#
PHPRU\#LV#GULYHQ#WR#WKH#GDWD#EXV#GXULQJ#+DUGZDUH#
5HVHW14

4 52:

8 &17B5(*B(1B
3527(&7

&RQWURO#5HJLVWHU#(QDEOH#3URWHFW²:KHQ#WKLV#ELW#LV#DFWLYH#
+ORZ,#WKH#%&65B(1#ELW#LQ#WKDW#UHJLVWHU#FDQ#QRW#EH#ZULWWHQ1#
:KHQ#LQ0DFWLYH/#%&65B(1#PD\#EH#ZULWWHQ#WR#UHPRYH#WKH#
%&65#IURP#WKH#PHPRU\#PDS1#$IWHU#DQ\#ZULWH#WR#%&654#
WKLV#ELW#EHFRPHV#DFWLYH#DJDLQ1#7KLV#ELW#LV#D#UHDG0RQO\5#ELW#RQ#
WKDW#UHJLVWHU1

3 5

9 %&65B(1 %&65#(QDEOH²:KHQ#WKLV#ELW#LV#DFWLYH#+ORZ,#WKH#%RDUG#
&RQWURO#DQG#6WDWXV#5HJLVWHU#LV#HQDEOHG#RQ#WKH#ORFDO#
PHPRU\#PDS1#:KHQ#LQDFWLYH/#WKH#%&65#PD\#QRW#EH#UHDG#
RU#ZULWWHQ1#7KLV#ELW#PD\#EH#ZULWWHQ#ZLWK#4#RQO\#LI###
&17B5(*B(1B3527(&7#ELW#LV#GHDVVHUWHG#+4,1
:KHQ#WKH#%&65#LV#GLVDEOHG#LW#VWLOO#FRQWLQXHV#WR#FRQILJXUH#
WKH#ERDUG#DFFRUGLQJ#WKH#ODVW#GDWD#KHOG#LQ#LW#HYHQ#GXULQJ#
+DUGZDUH#5HVHW1

3 52:
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 808

: ,56565(1 ,56565#SRUW#4#(QDEOH²:KHQ#DVVHUWHG#+ORZ,#WKH#560565#
WUDQVFHLYHU#LV#HQDEOHG1#:KHQ#GHDVVHUWHG/#WKH#560565#
WUDQVFHLYHU#LV#LQ#VWDQGE\#PRGH#DQG#WKH#UHOHYDQW#03&#
FRPPXQLFDWLRQ#SRUW#SLQV#DUH#DYDLODEOH1#

4 52:

; ,1*B*(1B(1 ,QJUHVV#*HQHUDWRU#(QDEOH²:KHQ#DFWLYH#+ORZ,/#WKH#RQ0
ERDUG#,QJUHVV#*HQHUDWRU#LV#HQDEOHG1

4 52:

< ,1*B3+<B(1 ,QJUHVV#3+<#(QDEOH²:KHQ#DFWLYH#+ORZ,/#WKH#RQBERDUG#
,QJUHVV#621(7#3+<#LV#HQDEOHG1

4 52:

43 (*B5(&B(1 (JUHVV#5HFRUGHU#(QDEOH²:KHQ#DFWLYH#+ORZ,/#WKH#RQ0
ERDUG#(JUHVV#5HFRUGHU#LV#HQDEOHG1

4 52:

44 (*B3+<B(1 (JUHVV#3+<#(QDEOH²:KHQ#DFWLYH#+ORZ,/#WKH#RQ0ERDUG#
(JUHVV#621(7#3+<#LV#HQDEOHG1

4 52:

45 5HVHUYHG 1RW#LPSOHPHQWHG 4 52:

46 (*B6:B*(1B
(1

(JUHVV#6ZLWFK#*HQHUDWRU#(QDEOH²:KHQ#DFWLYH#+ORZ,/#
WKH#RQ0ERDUG#(JUHVV#6ZLWFK#*HQHUDWRU#LV#HQDEOHG1

4 52:

47 81, 8VHU#1HWZRUN#,QWHUIDFH²:KHQ#DFWLYH#+ORZ,/#WKH#ERDUG#LV#
LQWHUIDFHG#WR#D#VZLWFK#IDEULF#ZKLFK#KDQGOHV#81,#SURWRFROV1#
:KHQ#LQDFWLYH/#WKH#ERDUG#LV#LQWHUIDFHG#WR#DQ#11,#VZLWFK#
W\SH1

4 52:

48±64 5HVHUYHG 1RW#LPSOHPHQWHG ² ²

1RWHV= 41 3URYLGHG#WKDW#WKLV#RSWLRQ#LV#VXSSRUWHG#E\#WKH#03&#E\#GULYLQJ#DGGUHVV#OLQHV#ORZ#DQG#
DVVHUWLQJ#&63#GXULQJ#+DUGZDUH#5HVHW1

51 ,W#LV#ZULWWHQ#LQ#%&6561

7DEOH#8051##%&654#%LW#)LHOG#'HVFULSWLRQV##+&RQWLQXHG,

'DWD#
%XV#
%LW

0QHPRQLF )XQFWLRQ 321#
'HI1 $WW1
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5HJLVWHUV#'HVFULSWLRQ

809 $70&#(9%#8VHU¶V#0DQXDO 027252/$

81417814178141781417 %RDUG#&RQWURO26WDWXV#5HJLVWHU#5#%&655%RDUG#&RQWURO26WDWXV#5HJLVWHU#5#%&655%RDUG#&RQWURO26WDWXV#5HJLVWHU#5#%&655%RDUG#&RQWURO26WDWXV#5HJLVWHU#5#%&655
%&655#LV#D#UHDG0RQO\#VWDWXV#UHJLVWHU#ORFDWHG#DW#RIIVHW#;#LQ#WKH#%&65#VSDFH1#,W#PD\#EH#UHDG#
DW#DQ\#WLPH/#SURYLGHG#WKH#%&65#LV#QRW#GLVDEOHG1#7DEOHýèðê#GHVFULEHV#WKH#%&655#ILHOGV1

7DEOH#8061##%&655#%LW#)LHOG#'HVFULSWLRQV#

'DWD#
%XV#%LW 0QHPRQLF )XQFWLRQ 321#

'HI $WW1

3±6 )/$6+B3'7±4 )ODVK#3UHVHQFH#'HWHFW#7±4²7KHVH#OLQHV#DUH#FRQQHFWHG#WR#
WKH#)ODVK#6,00#SUHVHQFH#GHWHFW#OLQHV#WKDW#HQFRGH#WKH#W\SH#
RI#PHPRU\#PRXQWHG#LQ#WKH#)ODVK#6,00#VRFNHW1#7KHUH#DUH#
WKUHH#DGGLWLRQDO#PHPRU\#SUHVHQFH#GHWHFW#OLQHV#WKDW#HQFRGH#
WKH#6,00#GHOD\#EXW#DSSHDU#LQ#%&6561#)RU#WKH#HQFRGLQJ#RI#
)/$6+B3'7±4/#VHH#7DEOH#8071

² 5

7 '5$0B('2 '5$0#,V#('2²:KHQ#WKLV#ELW#LV#DFWLYH#+ORZ,/#LW#LQGLFDWHV#
WKDW#WKH#'5$0#6,00#LV#FDSDEOH#RI#('2#EXUVW#UHDG1#:KHQ#
LQDFWLYH/#D#QRQ0('2#'5$0#6,00#LV#XVHG1

² 5

8±; '5$0B3'7±4 '5$0#3UHVHQFH#'HWHFW#7±4²7KHVH#OLQHV#DUH#FRQQHFWHG#
WR#WKH#'5$0#6,00#SUHVHQFH#GHWHFW#OLQHV#WKDW#HQFRGH#WKH#
VL]H#DQG#WKH#GHOD\#RI#WKH#PHPRU\#PRXQWHG#LQ#WKH#'5$0#
6,00#VRFNHW1#)RU#WKH#HQFRGLQJ#RI#'5$0B3'7±4/#VHH#
7DEOH#808#DQG#7DEOH#8091

² 5

<±45 (;772/,3±6 ([WHUQDO#7RROV#,GHQWLILFDWLRQ#3±6²7KHVH#OLQHV#DUH#
LQWHQGHG#WR#VHUYH#DV#WRROV¶#LGHQWLILHU#RU#DV#VRIWZDUH#RSWLRQ#
VHOHFWLRQ1#2Q#ERDUG#VRIWZDUH#PD\#FKHFN#WKHVH#OLQHV#WR#
GHWHFW#WKH#SUHVHQFH#RI#YDULRXV#WRROV#+KDUGZDUH#H[SDQVLRQV,#
DW#WKH#H[SDQVLRQ#FRQQHFWRUV#RU#WKH#VWDWH#RI#D#GHGLFDWHG#70
SRVLWLRQ#',3#VZLWFK#ZKLFK#UHVLGHV#RYHU#WKH#VDPH#OLQHV#RU#D#
FRPELQDWLRQ#RI#ERWK1#+DOI#RI#WKH#DYDLODEOH#FRPELQDWLRQV#LV#
UHVHUYHG#ZKLOH#WKH#RWKHU#KDOI#LV#DYDLODEOH#WR#XVHUV¶#
DSSOLFDWLRQV1#)RU#WKH#H[WHUQDO#WRROV#FRGHV#DQG#WKHLU#
DVVRFLDWHG#FRPELQDWLRQV/#VHH#7DEOH#80:1

² 5

46±64 5HVHUYHG 1RW#LPSOHPHQWHG1 ² ²

7DEOH#8071##)ODVK#3UHVHQFH#'HWHFW#(QFRGLQJ

)/$6+B3'7±4 )ODVK#7\SH26L]H
'3±'8 5HVHUYHG
'9 0&05<3;3²;#0E\WH#6,00#E\#0RWRUROD#
': 0&05<373²7#0E\WH#6,00#E\#0RWRUROD
'; 0&05<353²5#0E\WH#6,00#E\#0RWRUROD
'< 5HVHUYHG
'$ 60:65$4333$260:654;²7#0E\WH#6,00/#E\#60$57#0RGXODU#7HFKQRORJLHV1
'% 60:65$5333260:655;²;#0E\WH#6,00/#E\#60$57#0RGXODU#7HFKQRORJLHV1

'&±') 5HVHUYHG
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 80:

7DEOH#8081##'5$0#3UHVHQFH#'HWHFW#5±4#(QFRGLQJ

'5$0B3'5±4 'UDP#7\SH26L]H

33 0&069433#E\#0RWRUROD#RU#07;'465;#E\#0LFURQ²7#0E\WH#6,00

34 0&069;33#E\#0RWRUROD#RU#0749';65;#E\#0LFURQ²65#0E\WH#6,00

43 0&069733#E\#0RWRUROD#RU#07;'765;#E\#0LFURQ²49#0E\WH#6,00

44 0&069533#E\#0RWRUROD#RU#0749';65;#E\#0LFURQ²;#0E\WH#6,00

7DEOH#8091##'5$0#3UHVHQFH#'HWHFW#7±6#(QFRGLQJ

'5$0B3'7±6 '5$0#'(/$<

33 5HVHUYHG

34 5HVHUYHG

43 :3#QV

44 93#QV

7DEOH#80:1##(;722/,3±6#$OLJQPHQW

(;7722/,3±6 ([WHUQDO#7RRO

3333±3444 5HVHUYHG

4333±4443 8VHU#$YDLODEOH

4444 1RQ#([LVWHQW
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5HJLVWHUV#'HVFULSWLRQ

80; $70&#(9%#8VHU¶V#0DQXDO 027252/$

81418814188141881418 %RDUG#&RQWURO26WDWXV#5HJLVWHU#6#%&656%RDUG#&RQWURO26WDWXV#5HJLVWHU#6#%&656%RDUG#&RQWURO26WDWXV#5HJLVWHU#6#%&656%RDUG#&RQWURO26WDWXV#5HJLVWHU#6#%&656
%&656#LV#DQ#DGGLWLRQDO#FRQWURO2VWDWXV#UHJLVWHU#WKDW#PD\#EH#DFFHVVHG#DW#RIIVHW#3[&#IURP#
WKH#%&65#EDVH#DGGUHVV1#%&656#JHWV#LWV#GHIDXOWV#GXULQJ#3RZHU02Q#UHVHW#DQG#PD\#EH#UHDG#
RU#ZULWWHQ#DW#DQ\#WLPH/#SURYLGHG#WKH#%&65#LV#QRW#GLVDEOHG1#7DEOHýèðå#GHVFULEHV#WKH#%&656#
ILHOGV1

7DEOH#80;1##%&656#'HVFULSWLRQ

'DWD#
%XV#
%LW

0QHPRQLF )XQFWLRQ 321#
'HI $WW1

3±7 5HVHUYHG 1RW#LPSOHPHQWHG ² ²

8 &17B5(*B(1B
3527(&7

&RQWURO#5HJLVWHU#(QDEOH#3URWHFW²:KHQ#WKLV#ELW#LV#DFWLYH#
+ORZ,/#WKH#%&65B(1#ELW#LQ#WKDW#UHJLVWHU#FDQ#QRW#EH#ZULWWHQ1#
:KHQ#LQDFWLYH/#%&65B(1#PD\#EH#ZULWWHQ#WR#UHPRYH#WKH#
%&65#IURP#WKH#PHPRU\#PDS1#$IWHU#DQ\#ZULWH#WR#%&654/#WKLV#
ELW#EHFRPHV#DFWLYH#DJDLQ1#7KLV#ELW#LV#D#ZULWH0RQO\#ELW#RQ#WKDW#
UHJLVWHU1

3 :

9±: 5HVHUYHG 1RW#LPSOHPHQWHG ² ²

; %5(913 %RDUG#5HYLVLRQ#1XPEHU#3²7KLV#LV#WKH#0RVW#6LJQLILFDQW#%LW#RI#
WKH#%RDUG#5HYLVLRQ#1XPEHU1#5HIHU#WR#7DEOH#80<#IRU#%RDUG#
5HYLVLRQ#1XPEHU#LQIRUPDWLRQ1

² 5

<±44 )/$6+B3':±8 )ODVK#3UHVHQFH#'HWHFW#:±8²7KHVH#OLQHV#DUH#FRQQHFWHG#WR#
WKH#)ODVK#6,00#SUHVHQFH#GHWHFW#OLQHV#ZKLFK#HQFRGH#WKH#'HOD\#
RI#)ODVK#6,00#PRXQWHG#RQ#WKH#)ODVK#6,00#VRFNHW1#7KHUH#DUH#
DGGLWLRQDO#7#SUHVHQFH#GHWHFW#OLQHV#ZKLFK#HQFRGH#WKH#6,00#
7\SH#EXW#DSSHDU#LQ#%&6551#)RU#WKH#HQFRGLQJ#RI#)/$6+B3':±
8/#VHH#7DEOH#80431

45 %5(914 %RDUG#5HYLVLRQ#1XPEHU#4²7KH#VHFRQG#0RVW#6LJQLILFDQW#%LW#
RI#WKH#%RDUG#5HYLVLRQ#1XPEHU1#5HIHU#WR#7DEOH#80<#IRU#%RDUG#
5HYLVLRQ#1XPEHU#LQIRUPDWLRQ1

² 5

46 $70&B(9% $70&#(YDOXDWLRQ#%RDUG²:KHQ#WKLV#ELW#LV#VHW/#WKH#GHEXJJHU#
+VRIWZDUH,#DFNQRZOHGJHV#WKH#ERDUG#DV#$70&#(9%#IRU#WKH#
SXUSRVH#RI#ORDGLQJ#WKH#ULJKW#YHUVLRQ1

4 5

47048 %5(915±6 %RDUG#5HYLVLRQ#1XPEHU#5±6²7KH#WZR#/HDVW#6LJQLILFDQW#%LWV#
RI#WKH#%RDUG#5HYLVLRQ#1XPEHU1#5HIHU#WR#7DEOH#80<#IRU#%RDUG#
5HYLVLRQ#1XPEHU#LQIRUPDWLRQ1

² 5
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 80<

7DEOH#80<1##$70&#(9%#5HYLVLRQ#1XPEHU

%RDUG#5HYLVLRQ#1XPEHU#3±6 $70&#(9%#5HYLVLRQ

'3 (1*#+(QJLQHHULQJ,

'4 3,/27

'4±') 5HVHUYHG

7DEOH#80431##)ODVK#3UHVHQFH#'HWHFW#:±8#(QFRGLQJ

)/$6+B3':±8 )ODVK#'HOD\#>QV@

333 1RW#6XSSRUWHG

334 483

343 453

344 <3

433±444 1RW#6XSSRUWHG
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5HJLVWHUV#'HVFULSWLRQ

8043 $70&#(9%#8VHU¶V#0DQXDO 027252/$

81419814198141981419 %RDUG#&RQWURO26WDWXV#5HJLVWHU#7#%&657%RDUG#&RQWURO26WDWXV#5HJLVWHU#7#%&657%RDUG#&RQWURO26WDWXV#5HJLVWHU#7#%&657%RDUG#&RQWURO26WDWXV#5HJLVWHU#7#%&657
%&657#LV#D#VWDWXV#UHJLVWHU#DFFHVVHG#DW#RIIVHW#3[43#IURP#WKH#%&65#EDVH#DGGUHVV1#,W#LV#D#UHDG#
RQO\#UHJLVWHU#ZKLFK#PD\#EH#UHDG#DW#DQ\#WLPH/#SURYLGHG#WKH#%&65#LV#QRW#GLVDEOHG1#7DEOHýèð
ìì#GHVFULEHV#WKH#%&657#ILHOGV#

7DEOH#80441##%&657#'HVFULSWLRQ

'DWD#
%XV#%LW 0QHPRQLF )XQFWLRQ 321#

'HI $WW1

306 (0B%$1.4#6±3 ([WHUQDO#0HPRU\#%DQN4#3UHVHQFH#'HWHFW#6±3²7KHVH#
OLQHV#DUH#FRQQHFWHG#WR#%DQN4#65$0#6,00#SUHVHQFH#GHWHFW#
OLQHV#ZKLFK#HQFRGH#WKH#W\SH#RI#65$0#6,00#PRXQWHG#RQ#
%DQN4#65$0#6,00#VRFNHW1#)RU#WKH#HQFRGLQJ#RI#WKH#65$0#
3UHVHQFH#'HWHFW#/LQHV/#VHH#7DEOH#80451

² 5

70: (0B%$1.5#6±3 ([WHUQDO#0HPRU\#%DQN5#3UHVHQFH#'HWHFW#6±3²7KHVH#
OLQHV#DUH#FRQQHFWHG#WR#%DQN5#65$0#6,00#SUHVHQFH#GHWHFW#
OLQHV#ZKLFK#HQFRGH#WKH#W\SH#RI#65$0#6,00#PRXQWHG#RQ#
%DQN5#65$0#6,00#VRFNHW1#)RU#WKH#HQFRGLQJ#RI#WKH#65$0#
3UHVHQFH#'HWHFW#/LQHV/#VHH#7DEOH#80451

² 5

;044 (0B%$1.6#6±3 ([WHUQDO#0HPRU\#%DQN6#3UHVHQFH#'HWHFW#6±3²7KHVH#
OLQHV#DUH#FRQQHFWHG#WR#%DQN6#65$0#6,00#SUHVHQFH#GHWHFW#
OLQHV#ZKLFK#HQFRGH#WKH#W\SH#RI#65$0#6,00#PRXQWHG#RQ#
%DQN6#65$0#6,00#VRFNHW1#)RU#WKH#HQFRGLQJ#RI#WKH#65$0#
3UHVHQFH#'HWHFW#/LQHV#VHH#7DEOH#80451

² 5

45048 (0B%$1.7#6±3 ([WHUQDO#0HPRU\#%DQN7#3UHVHQFH#'HWHFW#6±3²7KHVH#
OLQHV#DUH#FRQQHFWHG#WR#%DQN7#65$0#6,00#SUHVHQFH#GHWHFW#
OLQHV#ZKLFK#HQFRGH#WKH#W\SH#RI#65$0#6,00#PRXQWHG#RQ#
%DQN7#65$0#6,00#VRFNHW1#)RU#WKH#HQFRGLQJ#RI#WKH#65$0#
3UHVHQFH#'HWHFW#/LQHV#VHH#7DEOH#80451

² 5

7DEOH#80451##65$0#3UHVHQFH#'HWHFW#6±3#(QFRGLQJ

(0B%$1.[#
6±3 65$0#7\SH26L]H

3333±4334 5HVHUYHG

4343 4#0#× #65#ELW>#53#QV#RU#OHVV#DFFHVV#WLPH²&\SUHVV#&<04;84#RU#0RWRUROD#
0&0654357

4344 845#.#× #65#ELW>#53#QV#RU#OHVV#DFFHVV#WLPH²&\SUHVV#&<04;79#RU#0RWRUROD#
0&065848

4433 589#.#× #65#ELW>#53#QV#RU#OHVV#DFFHVV#WLPH²&\SUHVV#&<04;74$2&

4434±4443 5HVHUYHG

4444 1R#65$0#0RGXOH#LV#LQVWDOOHG
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 8044

815 'HEXJ#3RUW#&RQWUROOHU

7KH#'HEXJ#3RUW#RI#WKH#03&;93#LV#LPSOHPHQWHG#RQ0ERDUG#DQG#FRQQHFWV#WR#WKH#03&#YLD#
WKH#7HVW#$FFHVV#3RUW#+7$3,#RI#WKH#-7$*#%RXQGDU\#6FDQ#$UFKLWHFWXUH#V\VWHP1#6LQFH#WKH#
ORFDWLRQ#RI#WKH#'HEXJ#3RUW#LV#GHWHUPLQHG#YLD#WKH#+DUGZDUH#5HVHW#&RQILJXUDWLRQ/#LW#LV#
LPSRUWDQW#WKDW#WKH#UHOHYDQW#FRQILJXUDWLRQ#ELWV#DUH#QRW#FKDQJHG#ZKHQ#ZRUNLQJ#ZLWK#WKH#
ORFDO#'HEXJ#3RUW1#7KH#'HEXJ#3RUW#FRQWUROOHU#LV#LQWHUIDFHG#WR#KRVW#FRPSXWHU#YLD#
0RWRUROD·V#$',#SRUW/#ZKLFK#LV#DQ#;0ELW#ZLGH#SDUDOOHO#SRUW1#6LQFH#WKH#'HEXJ#3RUW#LV#VHULDO/#
KDUGZDUH#LV#XVHG#WR#FRQYHUW#EHWZHHQ#WKH#SDUDOOHO#DQG#VHULDO#SURWRFROV1#7KH#03&#'HEXJ#
3RUW#LV#FRQILJXUHG#DW#6RIWZDUH#5HVHW#WR#$V\QFKURQRXV#&ORFN#0RGH#+L1H1/#WKH#'HEXJ#3RUW#
JHQHUDWHV#WKH#'HEXJ#&ORFN#'6&./#ZKLFK#LV#DV\QFKURQRXV#ZLWK#WKH#03&#V\VWHP#FORFN,1

:KHQ#WKH#$',#6:0OHDG#FDEOH#LV#GLVFRQQHFWHG#IURP#WKH#(9%#FRQQHFWRU/#WKH#'HEXJ#3RUW#
FRQWUROOHU#LV#GLVDEOHG/#DOORZLQJ#HLWKHU#WKH#FRQQHFWLRQ#RI#DQ#H[WHUQDO#'HEXJ#3RUW#
FRQWUROOHU/#RU#DQ#LQGHSHQGHQW#VRIWZDUH#UXQ#+L1H1/#WKH#03&#ERRWV#IURP#WKH#)ODVK#PHPRU\#
WR#UXQ#XVHU·V#DSSOLFDWLRQ#ZLWKRXW#'HEXJ#3RUW#FRQWUROOHU#LQWHUYHQWLRQ,1#7KLV#IHDWXUH#LV#
HVSHFLDOO\#KDQG\#IRU#UXQQLQJ#GHPRV1#7KH#$',#LQWHUIDFH#VXSSRUWV#XS#WR#;#ERDUGV#
FRQQHFWHG#LQ#SDUDOOHO1#$GGUHVV#VHOHFWLRQ#LV#GRQH#E\#PHDQV#RI#D#60SRVLWLRQ#',3#VZLWFK1

7KH#'HEXJ#3RUW#LQWHUIDFH#KDV#WZR#UHJLVWHUV=#D#'HEXJ#3RUW#&RQWURO26WDWXV#5HJLVWHU#DQG#D#
'HEXJ#3RUW#'DWD#5HJLVWHU1#7KH#'HEXJ#3RUW#&RQWURO26WDWXV#5HJLVWHU#SHUIRUPV#LQWHUIDFH#
UHODWHG#FRQWURO2VWDWXV#IXQFWLRQV/#ZKLOH#WKH#'HEXJ#3RUW#'DWD#5HJLVWHU#VHUYHV#DV#WKH#
SDUDOOHO#VLGH#RI#WKH#7UDQVPLW25HFHLYH#VKLIW#UHJLVWHU1#7KH#&RQWURO26WDWXV#5HJLVWHU#LV#
DFFHVVHG#ZKHQ#WKH#'B&#ELW#LV#ORZ/#DQG#WKH#'DWD#5HJLVWHU#LV#DFFHVVHG#ZKHQ#'B&#LV#GULYHQ#
KLJK#E\#WKH#KRVW#YLD#WKH#$',#SRUW1
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5HJLVWHUV#'HVFULSWLRQ

8045 $70&#(9%#8VHU¶V#0DQXDO 027252/$

81514815148151481514 'HEXJ#3RUW#&RQWURO26WDWXV#5HJLVWHU'HEXJ#3RUW#&RQWURO26WDWXV#5HJLVWHU'HEXJ#3RUW#&RQWURO26WDWXV#5HJLVWHU'HEXJ#3RUW#&RQWURO26WDWXV#5HJLVWHU
#7KH#'HEXJ#3RUW#&RQWURO26WDWXV#5HJLVWHU#LV#DQ#;0ELW#UHJLVWHU#+ELW#:#LV#WKH#0RVW#6LJQLILFDQW#
%LW,1#7DEOHýèðìê#GHVFULEHV#WKH#'HEXJ#3RUW#&RQWURO26WDWXV#5HJLVWHU#ILHOGV1

7DEOH#80461##'HEXJ#3RUW#&RQWURO26WDWXV#5HJLVWHU

'DWD#
%XV#
%LW

0QHPRQLF )XQFWLRQ
,QWHU0
IDFH#
5HVHW#
'HI

$WW1

: 03&567# 03&#5HVHW²7KLV#VWDWXV#ELW#LQGLFDWHV/#ZKHQ#DFWLYH#+KLJK,/#WKDW#
HLWKHU#D#VRIWZDUH#RU#D#+DUGZDUH#5HVHW#LV#GULYHQ#E\#WKH#03&1

² 5

9 7[(UURU 7UDQVPLW#(UURU²:KHQ#WKLV#VWDWXV#RQO\#ELW#LV#DFWLYH#+KLJK,/#WKH#
ODVW#WUDQVPLVVLRQ#WRZDUGV#WKH#03&#ZDV#FXW#E\#DQ#LQWHUQDO#3'$#
UHVHW#VRXUFH1#7KLV#ELW#LV#XSGDWHG#IRU#HDFK#E\WH#VHQW1

² 5

8 ,Q'HEXJ ,Q#'HEXJ#0RGH²:KHQ#WKLV#VWDWXV#RQO\#ELW#LV#DFWLYH#+KLJK,/#WKH#
03&#LV#LQ#'HEXJ#PRGH1
1RWH= )RU#FRUUHFW#RSHUDWLRQ/#WKH#3&0&,$#FKDQQHO#,,#SLQV#

PXVW#EH#FRQILJXUHG#DV#'HEXJ#SLQV#+L1H/#9)/6+3=4,#
VLJQDOV#DUH#DYDLODEOH,1

² 5

70#6 'HEXJ&ORFN0
)UHT

'HEXJ#&ORFN#)UHTXHQF\#6HOHFW²7KLV#ILHOG#FRQWUROV#D#
IUHTXHQF\#GLYLGHU#WKDW#GLYLGHV#'6&.1#)RU#WKH#GLYLVLRQ#IDFWRUV#
DQG#UHODWLYH#'6&.#IUHTXHQF\#VHH#7DEOH#80471

33 52:

5 6WDWXV5HTXHVW 6WDWXV#5HTXHVW²:KHQ#WKH#KRVW#ZULWHV#WKLV#ELW#DFWLYH#+ORZ,/#
WKH#LQWHUIDFH#LVVXHV#D#VWDWXV#UHDG#UHTXHVW#E\#DVVHUWLQJ#WKH#
$'6B5(4#OLQH#WR#WKH#KRVW1#:KHQ#WKH#KRVW#ZULWHV#WKH#FRQWURO#
UHJLVWHU#ZLWK#WKLV#ELW#GHDVVHUWHG/#QR#VWDWXV#UHDG#UHTXHVW#LV#
LVVXHG1#8SRQ#LQWHUIDFH#UHVHW/#WKLV#ELW#ZDNHV#XS#DFWLYH1

3 52:

4 'LDJ/RRS%DFN 'LDJQRVWLF#/RRSEDFN#0RGH²:KHQ#WKLV#FRQWURO#ELW#LV#DFWLYH#
+ORZ,/#WKH#LQWHUIDFH#LV#SODFHG#LQ#'LDJQRVWLF#/RRSEDFN#0RGH#
+L1H1/#'6',#LV#FRQQHFWHG#LQWHUQDOO\#WR#'6'2/#'6',#LV#WUL0VWDWHG/#
DQG#HDFK#GDWD#E\WH#VHQW#WR#WKH#LQWHUIDFH#GDWD#UHJLVWHU#LV#
VDPSOHG#EDFN#LQWR#WKH#UHFHLYH#VKLIW#UHJLVWHU,1#8VLQJ#WKLV#ELW#
DOORZV#WR#FKHFN#WKH#LQWHUIDFH#XS#WR#WUDQVPLW#DQG#UHFHLYH#VKLIW#
UHJLVWHUV1#8SRQ#LQWHUIDFH#UHVHW/#WKLV#ELW#ZDNHV#XS#DFWLYH1

3 52:

3 'HEXJ(QWU\ 'HEXJ#0RGH#(QWU\²:KHQ#WKLV#ELW#LV#DFWLYH#+ORZ,/#WKH#03&#
ZLOO#HQWHU#GHEXJ#PRGH#LQVWDQWO\#DIWHU#62)7#UHVHW1#:KHQ#
LQDFWLYH/#WKH#03&#ZLOO#VWDUW#H[HFXWLQJ#QRUPDOO\#DQG#ZLOO#HQWHU#
GHEXJ#PRGH#RQO\#DIWHU#H[FHSWLRQ1#8SRQ#LQWHUIDFH#UHVHW/#WKLV#ELW#
ZDNHV#XS#DFWLYH1

3 52:

7DEOH#80471##'6&.#)UHTXHQF\#6HOHFW

'HEXJ&ORFN)UHT '6&.#)UHTXHQF\#LQ#0+]
33 43
34 8
43 518
44 4158
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 8046

81515815158151581515 6WDQGDUG#03&;;;#'HEXJ#3RUW#&RQQHFWRU#3LQ6WDQGDUG#03&;;;#'HEXJ#3RUW#&RQQHFWRU#3LQ6WDQGDUG#03&;;;#'HEXJ#3RUW#&RQQHFWRU#3LQ6WDQGDUG#03&;;;#'HEXJ#3RUW#&RQQHFWRU#3LQ
7KH#SLQV#RQ#WKH#VWDQGDUG#'HEXJ#3RUW#FRQQHFWRU/#VKRZQ#LQ#)LJXUHýèðì#DUH#WKH#PD[LPDO#
JURXS#QHHGHG#WR#VXSSRUW#'HEXJ#3RUW#FRQWUROOHU#IRU#WKH#03&;;;#IDPLOLHV1#6RPH#RI#WKH#
SLQV#DUH#UHGXQGDQW#IRU#WKH#03&;;;#IDPLO\#EXW#DUH#QHFHVVDU\#IRU#WKH#03&8;;#IDPLO\1#

Figure 5-1. Standard Debug Port Connector

7DEOH#80481##6WDQGDUG#'HEXJ#3RUW#3LQ#'HVFULSWLRQV

3LQ#1DPH 'HVFULSWLRQ

9)/63±4# 7KHVH#SLQV#LQGLFDWH#WR#WKH#'HEXJ#3RUW#FRQWUROOHU#ZKHWKHU#WKH#03&#LV#LQ#'HEXJ#0RGH#+ERWK#
9)/63#DQG#9)/64# #4,1#7KHVH#OLQHV#PD\#VHUYH#DOWHUQDWH#IXQFWLRQV#ZLWK#WKH#03&#EXW#DUH#
QHHGHG#IRU#SURSHU#'HEXJ#3RUW#RSHUDWLRQ1

+5(6(7 7KLV#LV#WKH#+DUGZDUH#5HVHW#ELGLUHFWLRQDO#VLJQDO#RI#WKH#03&1#:KHQ#WKLV#VLJQDO#LV#DVVHUWHG#
+ORZ,/#WKH#03&#HQWHUV#+DUGZDUH#5HVHW#VHTXHQFH#ZKLFK#LQFOXGHV#+DUGZDUH#5HVHW#
FRQILJXUDWLRQ1#7KLV#VLJQDO#LV#PDGH#UHGXQGDQW#ZLWK#WKH#03&;;;#'HEXJ#3RUW#FRQWUROOHU#VLQFH#
WKHUH#LV#D#+DUGZDUH#5HVHW#FRPPDQG#LQWHJUDWHG#ZLWKLQ#WKH#'HEXJ#3RUW#SURWRFRO1#+RZHYHU/#
WKH#ORFDO#GHEXJ#SRUW#FRQWUROOHU#XVHV#WKLV#VLJQDO#IRU#FRPSDWLELOLW\#ZLWK#03&8;;#H[LVWLQJ#
ERDUGV#DQG#VRIWZDUH1

65(6(7 7KLV#LV#WKH#6RIWZDUH#5HVHW#ELGLUHFWLRQDO#VLJQDO#RI#WKH#03&;;;1#2Q#WKH#03&8;;/#LW#LV#DQ#
RXWSXW1#7KH#'HEXJ#3RUW#FRQILJXUDWLRQ#LV#VDPSOHG#DQG#GHWHUPLQHG#RQ#WKH#ULVLQJ0HGJH#RI#
65(6(7#+IRU#ERWK#SURFHVVRU#IDPLOLHV,1#7KH#FRQILJXUDWLRQ#VDPSOLQJ#LV#GLYLGHG#LQWR#WZR#SDUWV=#
WKH#ILUVW#LV#VDPSOHG#6#V\VWHP#FORFN#F\FOHV#SULRU#WR#WKH#ULVLQJ#HGJH#RI#65(6(7#DQG#WKH#
VHFRQG#LV#VDPSOHG#;#FORFNV#DIWHU#WKDW#HGJH1#2Q#WKH#03&;;;/#65(6(7#LV#D#ELGLUHFWLRQDO#
VLJQDO#WKDW#PD\#EH#GULYHQ#H[WHUQDOO\#WR#JHQHUDWH#WKH#6RIWZDUH#5HVHW#VHTXHQFH1#7KLV#VLJQDO#
LV#UHGXQGDQW#IRU#WKH#03&;;;#'HEXJ#3RUW#FRQWUROOHU/#VLQFH#WKHUH#LV#D#6RIWZDUH#5HVHW#
FRPPDQG#LQWHJUDWHG#ZLWKLQ#WKH#'HEXJ#3RUW#SURWRFRO1#+RZHYHU/#WKH#ORFDO#'HEXJ#3RUW#
FRQWUROOHU#XVHV#WKLV#VLJQDO#IRU#FRPSDWLELOLW\#ZLWK#03&8;;#H[LVWLQJ#ERDUGV#DQG#VRIWZDUH1

'6', 'HEXJ#3RUW#6HULDO#'DWD#,Q²9LD#WKH#'6',#VLJQDO/#WKH#GHEXJ#SRUW#FRQWUROOHU#VHQGV#LWV#GDWD#
WR#WKH#03&1#+6HH#6HFWLRQ#71716#IRU#LWV#UROH#GXULQJ#D#6RIWZDUH#5HVHW#&RQILJXUDWLRQ1,#

'6&. 'HEXJ#3RUW#6HULDO#&ORFN²'XULQJ#DV\QFKURQRXV#FORFN#PRGH/#WKH#VHULDO#GDWD#LV#FORFNHG#
LQWR#WKH#03&#YLD#WKH#'6&.#FORFN#+L1H1/#'6',#PXVW#PHDW#VHWXS2KROG#WLPH#WR2IURP#ULVLQJ#HGJH#
RI#WKH#'6&.,1#+6HH#6HFWLRQ#71716#IRU#LWV#UROH#GXULQJ#D#6RIWZDUH#5HVHW#&RQILJXUDWLRQ1,#

'6'2 'HEXJ#3RUW#6HULDO#'DWD#2XW²'6'2#LV#FORFNHG#RXW#E\#WKH#03&#YLD#WKH#'HEXJ#3RUW#FORFN/#
LQ#SDUDOOHO#+L1H1/#IXOO#GXSOH[,#ZLWK#WKH#'6',#EHLQJ#FORFNHG#LQ1#7KH#'6'2#VHUYHV#DOVR#DV#
5($'<#VLJQDO#IRU#WKH#'HEXJ#3RUW#FRQWUROOHU#WR#LQGLFDWH#WKDW#WKH#'HEXJ#3RUW#LV#UHDG\#WR#
UHFHLYH#FRQWUROOHU#FRPPDQG#+RU#GDWD,1

1

3

5

7

9

2

4

6

8

10

VFLS0 SRESET

DSCK

VFLS1

DSDI

DSDO

GND

GND

HRESET

VDD
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5HJLVWHUV#'HVFULSWLRQ

8047 $70&#(9%#8VHU¶V#0DQXDO 027252/$

816 03&;93#'0$#5HTXHVWV

7KH#$70&#KDV#WKUHH#'0$#UHTXHVW#VLJQDOV#+L1H1/#0&,5(4/#0&25(4#DQG#(005(41,#
ZKLOH#WKH#03&;93#KDV#RQO\#WZR#,'0$#LQSXWV1#7KH#IROORZLQJ#LPSOHPHQWDWLRQ#HQDEOHV#
WKH#XVHU#WR#DOORFDWH#DQ\#RI#WKH#$70&#'0$#UHTXHVWV#WR#HDFK#RI#WKH#WZR#03&;93#,'0$#
LQSXWV#+VHH#6HFWLRQýëïêïæ#IRU#GHWDLOV,1#7KH#LQWHUIDFH#LV#LPSOHPHQWHG#ZLWKLQ#D#
SURJUDPPDEOH#ORJLF#GHYLFH#DQG#LV#H[HFXWHG#E\#ZULWLQJ#WR#D#FRQWURO#UHJLVWHU1

81614816148161481614 '0$#5HTXHVW#&RQWURO#5HJLVWHU'0$#5HTXHVW#&RQWURO#5HJLVWHU'0$#5HTXHVW#&RQWURO#5HJLVWHU'0$#5HTXHVW#&RQWURO#5HJLVWHU
7KH#FRQWURO#UHJLVWHU#LV#D#650ELW#UHJLVWHU#+650ELW#SRUW#ZLGWK,#LQ#ZKLFK#RQO\#7#ELWV#DUH#XVHG1#
7DEOHýèðìç#GHVFULEHV#WKH#ELW#ILHOGV#IRU#WKH#UHJLVWHU1

7DEOH#80491##'0$#5HTXHVWV#&RQWURO#5HJLVWHU

'DWD#
%XV#
%LW

0QHPRQLF )XQFWLRQ 'HI1 $WW1

3±4 '5(44&7/ '0$#5HTXHVW#4#&RQWURO²7KHVH#ELWV#GHWHUPLQH#WKH#
VHOHFWHG#IXQFWLRQDOLW\#IRU#WKH#03&;93#'5(43#LQSXW1#$Q\#RI#
WKH#WKUHH#'0$#UHTXHVWV#FDQ#VKRZ#LQ#'5(431#)RU#GHWDLOHG#
RSWLRQV/#VHH#7DEOH#804:1

#34 :

5±6 #'5(45&7/ '0$#5HTXHVW#5#&RQWURO²7KHVH#ELWV#GHWHUPLQH#WKH#
VHOHFWHG#IXQFWLRQDOLW\#IRU#WKH#03&;93#'5(44#LQSXW1#$Q\#RI#
WKH#WKUHH#'0$#UHTXHVWV#FDQ#VKRZ#LQ#'5(441#)RU#GHWDLOHG#
RSWLRQV/#VHH#7DEOH#804:1

43 :

#7±64 #UHVHUYHG QRW#LPSOHPHQWHG1 3 :

7DEOH#804:1##'0$#5HTXHVWV#&RGHV

'0$#5HTXHVW#7\SH 5HTXHVW#&RGH

0&,5(4 33

0&25(4 34

(005(4 43

1205(4 44
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 8048

817 3+<#,QJUHVV#*HQHUDWRU

7KH#RQ0ERDUG#,QJUHVV#*HQHUDWRU#LV#PDGH#IURP#D#49#.#×#490ELW#DV\QFKURQRXV#),)2/#
ODWFKHV/#DQG#FRQWURO#ORJLF1#7KH#),)2#LV#ILUVW#ORDGHG#ZLWK#DQ#$70#WUDIILF#VLPXODWLRQ#ILOH/#
DQG#WKHQ#WKH#ILOH#LV#WUDQVPLWWHG#WR#WKH#$70&1#7KH#FRQWURO#ORJLF#XVHV#D#FRQWURO#UHJLVWHU#DQG#
D#VWDWXV#UHJLVWHU#WR#FRQWURO#WKH#RSHUDWLRQ#RI#WKH#JHQHUDWRU1#7KH#XVHU#VKRXOG#ILUVW#ORDG#WKH#
),)2#ZLWK#GDWD#E\#LVVXLQJ#DQG#ZULWLQJ#WR#WKH#SURSHU#DGGUHVV1

81714817148171481714 3+<#,QJUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU3+<#,QJUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU3+<#,QJUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU3+<#,QJUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU
7KH#650ELW#3+<#,QJUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU#XVHV#RQO\#6#ELWV1#7DEOHýèðìå#GHVFULEHV#
LWV#ILHOGV1

81715817158171581715 3+<#,QJUHVV#6WDWXV#5HJLVWHU3+<#,QJUHVV#6WDWXV#5HJLVWHU3+<#,QJUHVV#6WDWXV#5HJLVWHU3+<#,QJUHVV#6WDWXV#5HJLVWHU
7KH#650ELW#3+<#,QJUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU#XVHV#RQO\#6#ELWV1#7DEOHýèðìä#GHVFULEHV#
LWV#ILHOGV1

7DEOH#804;1##,QJUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU

#%LW 0QHPRQLF )XQFWLRQ 'HI $WW
3 653,0 5HFHLYH#3+<#,QWHUIDFH#0RGH²:KHQ#DFWLYH#+KLJK,/#WKH#JHQHUDWRU#

LV#LQ#UXQ#PRGH1#:KHQ#LQDFWLYH#+ORZ,/#WKH#JHQHUDWRU#ORDGV#WKH#$70#
WUDIILF#VLPXODWLRQ#ILOH#IURP#03&;931

3 :

4 65)2( 5HFHLYH#3+<#2XWSXW#(QDEOH²:KHQ#DFWLYH#+ORZ,/#WKH#JHQHUDWRU#LV#
FRQQHFWHG#WR#WKH#$70&1#:KHQ#LQDFWLYH#+KLJK,/#WKH#JHQHUDWRU#
RXWSXWV#DUH#WUL0VWDWHG#+L1H1/#GLVFRQQHFWHG#IURP#WKH#$70&,1

4 :

5 65567 5HFHLYH#3+<#5HVHW²:KHQ#DFWLYH#+KLJK,/#WKH#JHQHUDWRU#LV#LQ#
5(6(7#VWDWH#+L1H1/#WKH#),)2#UHDG#DQG#ZULWH#SRLQWHUV#DUH#UHVHW,1#
:KHQ#LQDFWLYH#+ORZ,/#WKH#JHQHUDWRU#LV#LQ#5XQ#0RGH#+GHSHQGV#RQ#
53,0,1

4 :

6±64 UHVHUYHG QRW#LPSOHPHQWHG1 3 ²

7DEOH#804<1##,QJUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU

%LW 0QHPRQLF )XQFWLRQ 'HI $WW

3 5(1* 5HFHLYH#3+<#5;(1%#'HDVVHUWHG²:KHQ#VHW#+KLJK,/#5;(1%#ZDV#
GHDVVHUWHG#DW#OHDVW#RQFH#VLQFH#ODVW#UHVHW1

² 5

4 5673 5HFHLYH#3+<#6WRS²:KHQ#VHW#+KLJK,/#WKH#JHQHUDWRU#LV#LQ#D#6723#
VWDWH#DIWHU#EHLQJ#LQ#75$160,7#VWDWH1

² 5

5 5,'/ 5HFHLYH#3+<#,GOH²:KHQ#VHW#+KLJK,/#WKH#JHQHUDWRU#LV#LQ#,'/(#VWDWH1 ² 5

6±64 UHVHUYHG QRW#LPSOHPHQWHG ² ²
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5HJLVWHUV#'HVFULSWLRQ

8049 $70&#(9%#8VHU¶V#0DQXDO 027252/$

81716817168171681716 ,QJUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW,QJUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW,QJUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW,QJUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW
7KH#ILOH#WKDW#LV#ORDGHG#WR#WKH#),)2#HPXODWHV#$70#WUDIILF1#7KH#ILOH#LQFOXGHV#DOO#WKH#FRQWURO#
DQG#GDWD#VLJQDOV#LQ#8723,$#IRUPDW#WKDW#WKH#$70&#UHTXLUHV#IRU#SURSHU#RSHUDWLRQ1#7KH#
GDWD#VWUXFWXUH#RI#D#VLQJOH#OLQH#+49#ELWV,#LQ#WKH#ILOH#LV#DV#IROORZV=

81717817178171781717 ,QJUHVV#*HQHUDWRU#6WDWH#0DFKLQH,QJUHVV#*HQHUDWRU#6WDWH#0DFKLQH,QJUHVV#*HQHUDWRU#6WDWH#0DFKLQH,QJUHVV#*HQHUDWRU#6WDWH#0DFKLQH
,QJUHVV#JHQHUDWRU#RSHUDWLRQ#LV#EDVHG#RQ#D#VWDWH#PDFKLQH1#7KH#JHQHUDWRU#VWDWH#GHSHQGV#RQ#
WKH#SUHYLRXV#VWDWH#DQG#WKH#FRQWURO#VLJQDOV#WKDW#DUH#JHQHUDWHG#E\#WKH#$70&/#WKH#WUDIILF#
HPXODWLRQ#ILOH/#DQG#WKH#XVHU1#7KH#VWDWH#PDFKLQH#LV#DFWLYDWHG#RQO\#ZKHQ#WKH#JHQHUDWRU#LV#
PRYHG#WR#5XQ#0RGH1#7KH#DOJRULWKP#RI#WKH#VWDWH#PDFKLQH#LV#VKRZQ#LQ#)LJXUHýèðë1

7DEOH#80531##,QJUHVV#7UDIILF#(PXODWLRQ#)LOH#'DWD#6WUXFWXUH

'DWD#
%XV#
%LW

0QHPRQLF )XQFWLRQ

3±9 5;'$7$:±4 5HFHLYH#'DWD#/LQHV#:±4²7KHVH#OLQHV#FRQWDLQV#WKH#GDWD1#

: 5;'$7$+3, 5HFHLYH#'DWD#/LQH#+3,²7KLV#OLQH#LV#WKH#OVE#GDWD#OLQH1#,W#LV#XVHG#LQ#FRQMXQFWLRQ#
ZLWK#5;B(6&#WR#JHQHUDWH#FRQWURO#VLJQDOV#IRU#WKH#JHQHUDWRU#RSHUDWLRQ1#
'HSHQGLQJ#RQ#5;B(6&#DQG#WKH#VWDWH#LQ#ZKLFK#WKH#JHQHUDWRU#LV#LQ#DQG#ZKHQ#
5;'$7$+3,#LV=
� 4# #5(75$160,7#&RPPDQG
� 3# #6723#&RPPDQG1

;±44 5;3+<,'6±3 5HFHLYH#3+<#,GHQWLILFDWLRQ#1XPEHU²7KH#$70&#VXSSRUWV#XS#WR#49#3+<#
VRXUFHV#DQG#WKHVH#7#ELWV#LQGLFDWH#WKH#VRXUFH#WKDW#LV#FXUUHQWO\#FRQQHFWHG#WR#
WKH#$70&1#,W#LV#DVVHUWHG#VLPXOWDQHRXVO\#ZLWK#WKH#GDWD1#7KLV#IHDWXUH#VXSSRUWV#
RQO\#8723,$#/HYHO#41

45 5;357< 5HFHLYH#3+<#3DULW\²:KHQ#VHW#+KLJK,/#LW#LQGLFDWHV#RGG#SDULW\#RYHU#WKH#
UHFHLYH#GDWD#OLQHV1#,W#LV#DVVHUWHG#VLPXOWDQHRXVO\#ZLWK#WKH#GDWD1

46 %B5;(037< %XIIHUHG#5HFHLYH#(PSW\²:KHQ#DFWLYH#+ORZ,/#WKH#3+<#VRXUFH#KDV#QR#GDWD#
DYDLODEOH#WR#WKH#$70&1#,W#LV#XVHG#E\#WKH#FRQWURO#ORJLF#WR#JHQHUDWH#WKH#
5;(037<#VLJQDO1#:KHQ#DVVHUWHG/#WKH#GDWD#RYHU#WKH#GDWD#OLQHV#LQ#WKH#QH[W#
FORFN#LV#LJQRUHG1#:KHQ#WKH#LQWHUIDFH#LV#RFWHW0EDVHG/#%B5;(037<#FDQ#EH#
DVVHUWHG#DIWHU#HYHU\#RFWHW1#:KHQ#WKH#LQWHUIDFH#LV#FHOO0EDVHG/#LW#FDQ#EH#
DVVHUWHG#RQO\#DIWHU#WKH#ODVW#RFWHW#RI#WKH#FHOO1#7KH#JHQHUDWLRQ#RI#5;(037<#
WDNHV#RQH#FORFN/#WKHUHIRUH#%B5;(037<#VKRXOG#EH#DVVHUWHG#RQH#FORFN#
EHIRUH#5;(037<#LV#H[SHFWHG#WR#EH#DVVHUWHG1#5;(037<#ZLOO#EH#YDOLG#WZR#
FORFNV#DIWHU#WKH#DVVHUWLRQ#RI#%B5;(037<1

47 5;62& 5HFHLYH#6WDUW#2I#&HOO²:KHQ#DFWLYH#+KLJK,/#WKH#GDWD#RQ#WKH#GDWD#OLQHV#LV#WKH#
ILUVW#RFWHW#RI#WKH#FHOO1#,W#VKRXOG#EH#DVVHUWHG#RQO\#ZLWK#WKH#ILUVW#RFWHW#DQG#
GHDVVHUWHG#ZLWK#WKH#VHFRQG#RFWHW#XQWLO#WKH#ILUVW#RFWHW#RI#WKH#QH[W#FHOO1

48 5;B(6& 5HFHLYH#(VFDSH²:KHQ#DFWLYH#+KLJK,#DQG#ZKHQ#WKH#JHQHUDWRU#LV#LQ#UXQ#
PRGH#DQG#WUDQVPLWWLQJ#GDWD#WR#WKH#$70&/#WKLV#ELW#LQ#FRQMXQFWLRQ#ZLWK#
5;'$7$+3,#ZLOO#JHQHUDWH#HLWKHU#D#6723#RU#5(75$160,7#FRPPDQGV1#,W#KDV#
WR#EH#DVVHUWHG#WRJHWKHU#ZLWK#WKH#5;'$7$#DIWHU#WKH#ODVW#RFWHW#RI#WKH#ODVW#FHOO1
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 804:

Figure 5-2. Ingress Generator State Machine

7DEOH#80541##,QJUHVV#*HQHUDWRU#6WDWH#'HILQLWLRQV

6WDWH 'HILQLWLRQ
5(6(7 7KH#UHDG#DQG#ZULWH#SRLQWHUV#RI#WKH#),)2#DUH#UHVHW#DQG#SRLQW#WR#WKH#EHJLQQLQJ1#7KLV#VWDWH#LV#

DFFHVVLEOH#IURP#HYHU\#VWDWH#E\#VHWWLQJ#5567#+KLJK,#E\#HLWKHU#D#ERDUG#+5(6(7#RU#E\#
VHWWLQJ#65567#LQ#WKH#JHQHUDWRU#FRQWURO#UHJLVWHU1#7KH#JHQHUDWRU#VWD\V#LQ#WKLV#VWDWH#XQWLO#
5567#LV#GHDVVHUWHG1#,W#WKHQ#PRYHV#WR#,'/(#VWDWH1

,'/( 7KLV#LV#WKH#VWDWH#DIWHU#WKH#UHVHW1#7KH#JHQHUDWRU#VWD\V#LQ#WKLV#VWDWH#LI#QR#VLJQDO#LV#DVVHUWHG1#,I#
5567#LV#GHWHFWHG/#WKH#JHQHUDWRU#PRYHV#EDFN#WR#5(6(7#VWDWH/#DQG#PRYHV#WR#:$,7#VWDWH#
RQO\#ZKHQ#WKH#XVHU#DVVHUWV#53,0#+L1H1/#WKH#JHQHUDWRU#LV#ORDGHG#ZLWK#WUDIILF#HPXODWLRQ#GDWD,1

:$,7 7KH#JHQHUDWRU#LV#HQDEOHG#WR#VWDUW#WUDQVPLWWLQJ#+55(1#LV#DFWLYDWHG/#L1H1/#WKH#),)2#LV#UHDG\#WR#
RXWSXW#WKH#GDWD,#DQG#PRYHV#WR#75$160,7#VWDWH#ZLWKRXW#FRQGLWLRQV1#5567#GHWHFWLRQ#
PRYHV#WKH#JHQHUDWRU#WR#WKH#5(6(7#VWDWH1

75$160,7 7KH#JHQHUDWRU#ZDLWV#IRU#5;(1%1#:KHQ#GHWHFWHG/#WKH#JHQHUDWRU#WUDQVPLWV#WKH#GDWD1#
'HWHFWLRQ#RI#5567#PRYHV#WKH#JHQHUDWRU#WR#WKH#5(6(7#VWDWH1#'HWHFWLRQ#RI#5;B(6&#DQG#
5;'$7$+3,#DFWLYH#+KLJK,#ZKLOH#5;(1%#LV#DVVHUWHG#PRYHV#WKH#JHQHUDWRU#WR#WKH#5(74#
VWDWH1#'HWHFWLRQ#RI#5;B(6&#DQG#5;'$7$+3,#LQDFWLYH#+ORZ,#ZKLOH#5;(1%#LV#DVVHUWHG#
PRYHV#WKH#JHQHUDWRU#WR#WKH#6723#VWDWH1#:KLOH#5;(1%#LV#DVVHUWHG#DQG#5;B(6&#LV#
LQDFWLYH#+ORZ,/#WKH#JHQHUDWRU#VWD\V#LQ#75$160,7#VWDWH#XQWLO#LW#UHDFKHV#WKH#HQG#RI#WKH#),)21#
:KHQ#FKDQJLQJ#WR#DQRWKHU#VWDWH/#WKH#JHQHUDWRU#WUDQVPLVVLRQ#LV#GLVDEOHG#+55(1#LV#
LQDFWLYH,1

6723 7KH#JHQHUDWRU#LV#KDOWHG1#,W#VWD\V#LQ#WKLV#VWDWH#DV#ORQJ#DV#53,0#LV#DFWLYH#+KLJK,#DQG#5567#LV#
LQDFWLYH#+ORZ,1#:KHQ#53,0#LV#GHDVVHUWHG#+ORZ,/#WKH#JHQHUDWRU#PRYHV#WR#WKH#5(6(7#VWDWH1

5(74 7KLV#LV#D#WUDQVIHU#VWDWH1#7KH#JHQHUDWRU#PRYHV#XQFRQGLWLRQDOO\#WR#WKH#5(75#VWDWH1#,I#5567#LV#
GHWHFWHG/#LW#PRYHV#WR#WKH#5(6(7#VWDWH1

5(75 7KLV#LV#WKH#5(75$160,7#VWDWH1#,I#WKH#JHQHUDWRU#LV#VWLOO#LQ#UXQ#PRGH#+53,0#DFWLYH,#LW#PRYHV#
EDFN#WR#WKH#75$160,7#VWDWH#WR#WKH#EHJLQQLQJ#RI#WKH#),)21#'HWHFWLRQ#RI#5567#RU#53,0#
LQDFWLYH#PRYHV#WKH#JHQHUDWRU#WR#WKH#5(6(7#VWDWH1

5(6(7

,'/(

:$,7

75$160,7

67235(74

5(75

5567

5567

5567

5567

5567

5567

$5567

$53,0

53,0

$5;(1%#DQG#$5;B(6&
$5;(1%

DQG#5;B(6&
DQG#$5;'$7$+3,

$5;(1%
DQG#5;B(6&

DQG#5;'$7$+3,

53,0 53,0

$53,0

$53,0
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5HJLVWHUV#'HVFULSWLRQ

804; $70&#(9%#8VHU¶V#0DQXDO 027252/$

818 6ZLWFK#(JUHVV#*HQHUDWRU

7KH#RQ0ERDUG#6ZLWFK#(JUHVV#*HQHUDWRU#LV#PDGH#IURP#D#49#.#× #490ELW#DV\QFKURQRXV#),)2/#
ODWFKHV/#DQG#FRQWURO#ORJLF1#7KH#),)2#LV#ILUVW#ORDGHG#ZLWK#DQ#$70#WUDIILF#VLPXODWLRQ#ILOH/#
DQG#WKHQ#WKH#ILOH#LV#WUDQVPLWWHG#WR#WKH#$70&1#7KH#FRQWURO#ORJLF#XVHV#D#FRQWURO#UHJLVWHU#DQG#
D#VWDWXV#UHJLVWHU#WR#FRQWURO#WKH#RSHUDWLRQ#RI#WKH#JHQHUDWRU1#7KH#XVHU#VKRXOG#ILUVW#ORDG#WKH#
),)2#ZLWK#GDWD#E\#LVVXLQJ#WKH#SURSHU#DGGUHVV#DQG#ZULWLQJ#WKH#GDWD#RXW#WR#WKH#),)21

81814818148181481814 6ZLWFK#(JUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU6ZLWFK#(JUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU6ZLWFK#(JUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU6ZLWFK#(JUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU
7KH#650ELW#6ZLWFK#(JUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU#RQO\#XVHV#6#ELWV1#7DEOHýèðëë#
GHVFULEHV#LV#ILHOGV1

81815818158181581815 6ZLWFK#(JUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU6ZLWFK#(JUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU6ZLWFK#(JUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU6ZLWFK#(JUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU
7KH#650ELW#6ZLWFK#(JUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU#XVHV#RQO\#5#ELWV1#7DEOHýèðëê#GHVFULEHV#
LWV#ILHOGV1

7DEOH#80551##6ZLWFK#(JUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU

%LW 0QHPRQLF )XQFWLRQ 'HI $WW

3 6(6,0 (JUHVV#6ZLWFK#,QWHUIDFH#0RGH²:KHQ#DFWLYH#+KLJK,/#WKH#JHQHUDWRU#
LV#LQ#UXQ#PRGH1#:KHQ#LQDFWLYH#+ORZ,/#WKH#JHQHUDWRU#ORDGV#WKH#$70#
WUDIILF#VLPXODWLRQ#ILOH#IURP#03&;931

3 :

4 6()2( (JUHVV#),)2#2XWSXW#(QDEOH²:KHQ#DFWLYH#+ORZ,/#WKH#JHQHUDWRU#LV#
FRQQHFWHG#WR#WKH#$70&1#:KHQ#LQDFWLYH#+KLJK,/#WKH#JHQHUDWRU#RXWSXWV#
DUH#WUL0VWDWHG#+L1H1/#GLVFRQQHFWHG#IURP#WKH#$70&,1

4 :

5 6(567 (JUHVV#6ZLWFK#5HVHW²:KHQ#DFWLYH#+KLJK,/#WKH#JHQHUDWRU#LV#LQ#UHVHW#
PRGH/#L1H1#WKH#),)2V¶#UHDG#DQG#ZULWH#SRLQWHUV#DUH#UHVHW1#:KHQ#
LQDFWLYH#+ORZ,/#WKH#JHQHUDWRU#LV#LQ#UXQ#PRGH#+GHSHQGV#RQ#6(6,0,1

4 :

6±64 UHVHUYHG QRW#LPSOHPHQWHG1 3 ²

7DEOH#80561##6ZLWFK#(JUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU

%LW 0QHPRQLF )XQFWLRQ 'HI $WW

3 (,'/ (JUHVV#6ZLWFK#*HQHUDWRU#,GOH²:KHQ#VHW#+KLJK,/#WKH#JHQHUDWRU#LV#LQ#
LGOH#VWDWH#ZDLWLQJ#IRU#6(6,01

² 5

4 (673 (JUHVV#6ZLWFK#*HQHUDWRU#6WRS²:KHQ#VHW#+KLJK,/#WKH#JHQHUDWRU#LV#
LQ#D#6723#VWDWH#DIWHU#EHLQJ#LQ#D#75$160,7#VWDWH1

² 5

5±64 UHVHUYHG QRW#LPSOHPHQWHG1 ² ²
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 804<

81816818168181681816 (JUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW(JUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW(JUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW(JUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW
7KH#ILOH#WKDW#LV#ORDGHG#WR#WKH#),)2#HPXODWHV#$70#WUDIILF1#7KH#ILOH#LQFOXGHV#DOO#WKH#FRQWURO#
DQG#GDWD#VLJQDOV#LQ#8723,$#IRUPDW#WKDW#WKH#$70&#UHTXLUHV#IRU#SURSHU#RSHUDWLRQ1#7KH#
GDWD#VWUXFWXUH#RI#D#VLQJOH#OLQH#+49#ELWV,#LQ#WKH#ILOH#LV#DV#IROORZV=

7DEOH#80571##6ZLWFK#(JUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW

'DWD#
%XV#
%LW

0QHPRQLF )XQFWLRQ

3±9 67;'$7$:±4 6ZLWFK#7UDQVPLW#'DWD#/LQHV#:±4²7KHVH#DUH#WKH#VZLWFK#(JUHVV#GDWD#OLQHV1

: 67;'$7$3 6ZLWFK#7UDQVPLW#'DWD#/LQH#3²7KLV#OLQH#LV#WKH#;WK#GDWD#OLQH1#,W#LV#XVHG#LQ#
FRQMXQFWLRQ#ZLWK#(;B(6&#WR#JHQHUDWH#FRQWURO#VLJQDOV#IRU#WKH#JHQHUDWRU#
RSHUDWLRQ1#'HSHQGLQJ#RQ#(;B(6&#DQG#WKH#VWDWH#LQ#ZKLFK#WKH#JHQHUDWRU#LV#LQ#
DQG#ZKHQ#5;'$7$+3,#LV=
� 4# #5(75$160,7#&RPPDQG
� 3# #6723#&RPPDQG1

; (&&/9 (JUHVV#&RQVLGHU#&HOO#$YDLODEOH²6LQFH#67;&/$9#LV#GHDVVHUWHG#EHIRUH#
WKH#HQG#RI#WKH#FHOO/#DQG#WKH#75$160,7#VWDWH#GHSHQGV#RQ#67;&/$9/#(&&/9#
LV#VHW#+KLJK,#RQH#RFWHW#EHIRUH#WKH#HQG#RI#WKH#FHOO#+FHOO#EDVHG#LQWHUIDFH,1#,Q#WKDW#
FDVH#ZKHQ#67;&/$9#LV#GHWHFWHG#GHDVVHUWHG#+ORZ,#DQG#(&&/9#LV#DVVHUWHG#
RQH#RFWHW#EHIRUH#WKH#HQG#RI#WKH#FHOO/#WKH#JHQHUDWRU#ZLOO#PRYH#WR#:$,7#VWDWH#DW#
WKH#HQG#RI#WKH#FHOO1

<±44 UHVHUYHG 1RW#LPSOHPHQWHG

45 67;357< (JUHVV#6ZLWFK#*HQHUDWRU#3DULW\²:KHQ#VHW#+KLJK,/#LW#LQGLFDWHV#HYHQ#SDULW\#
RYHU#WKH#GDWD#OLQHV1#:KHQ#VHW#ORZ/#LW#LQGLFDWHV#RGG#SDULW\1#7KH#$70&#FDQ#EH#
FRQILJXUHG#WR#HLWKHU#SDULW\1#,W#LV#DVVHUWHG#VLPXOWDQHRXVO\#ZLWK#WKH#GDWD1

46 %B67;(1% %XIIHUHG#(JUHVV#*HQHUDWRU#(QDEOH²:KHQ#DFWLYH#+ORZ,/#WKLV#ELW#LQGLFDWHV#
WKDW#WKH#JHQHUDWRU#LV#WUDQVPLWWLQJ#GDWD1#:KHQ#GHDVVHUWHG/#LW#LQGLFDWHV#LW#LV#WKH#
HQG#RI#WKH#FHOO/#RU#WKDW#WKH#VZLWFK#RXWSXWV#D#EODQN#+WKH#VZLWFK#KDV#QR#RFWHW#
UHDG\#IRU#WKH#$70&,1#7KLV#ELW#LV#XVHG#WR#JHQHUDWH#WKH#67;(1%#DQG#VKRXOG#
EH#QHJDWHG#ZLWK#WKH#ODVW#RFWHW#RI#WKH#FHOO#+WR#LQGLFDWH#HQG#RI#FHOO,/#RU#ZLWK#WKH#
ODVW#RFWHW#EHIRUH#EODQN#RFWHWV1#,W#VKRXOG#EH#DVVHUWHG#RQH#FORFN#EHIRUH#WKH#
GHVLUHG#RFWHW²HLWKHU#WKH#ILUVW#FHOO#DIWHU#D#EODQN#RU#WKH#ILUVW#RFWHW#RI#D#QHZ#FHOO1#
67;(1%#ZLOO#EH#YDOLG#WZR#FORFNV#DIWHU#DVVHUWLRQ#RI#%B67;(1%

47 67;62& 6ZLWFK#(JUHVV#6WDUW#2I#&HOO²:KHQ#DFWLYH#+KLJK,/#WKH#GDWD#RQ#WKH#GDWD#OLQHV#
LV#WKH#ILUVW#RFWHW#RI#WKH#FHOO1#,W#VKRXOG#EH#DVVHUWHG#RQO\#ZLWK#WKH#ILUVW#RFWHW#DQG#
GHDVVHUWHG#ZLWK#WKH#VHFRQG#RFWHW#XQWLO#WKH#ILUVW#RFWHW#RI#WKH#QH[W#FHOO1

48 (;B(6& 6ZLWFK#(JUHVV#(VFDSH²:KHQ#DFWLYH#+KLJK,#DQG#ZKHQ#WKH#JHQHUDWRU#LV#LQ#
UXQ#PRGH#DQG#WUDQVPLWWLQJ#GDWD#WR#WKH#$70&/#WKLV#ELW#LQ#FRQMXQFWLRQ#ZLWK#
5;'$7$+3,#ZLOO#JHQHUDWH#HLWKHU#D#6723#RU#5(75$160,7#FRPPDQGV1#,W#KDV#
WR#EH#DVVHUWHG#WRJHWKHU#ZLWK#WKH#5;'$7$#DIWHU#WKH#ODVW#RFWHW#RI#WKH#ODVW#FHOO1
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5HJLVWHUV#'HVFULSWLRQ

8053 $70&#(9%#8VHU¶V#0DQXDO 027252/$

81817818178181781817 6ZLWFK#(JUHVV#*HQHUDWRU#6WDWH#0DFKLQH6ZLWFK#(JUHVV#*HQHUDWRU#6WDWH#0DFKLQH6ZLWFK#(JUHVV#*HQHUDWRU#6WDWH#0DFKLQH6ZLWFK#(JUHVV#*HQHUDWRU#6WDWH#0DFKLQH
7KH#6ZLWFK#(JUHVV#*HQHUDWRU#LV#EDVHG#RQ#D#VWDWH#PDFKLQH1#7KH#VWDWH#PDFKLQH#LV#YHU\#
VLPLODU#WR#WKH#,QJUHVV#*HQHUDWRU#VWDWH#PDFKLQH#EXW#ZLWK#WZR#DGGLWLRQV1#7KH#LQWHUIDFH#LV#
FHOO#EDVHG#DQG#(&&/9#LV#XVHG1#67;&/$9#LV#GHDVVHUWHG#DW#OHDVW#7#FORFNV#EHIRUH#WKH#HQG#RI#
WKH#FHOO/#WKHUHIRUH#(&&/9#LV#DVVHUWHG#RQH#RFWHW#EHIRUH#WKH#ODVW#RFWHW#RI#WKH#FHOO1#,I#
67;&/$9#LV#GHWHFWHG#GHDVVHUWHG#DQG#(&&/9#LV#DVVHUWHG/#WKH#),)2#RXWSXWV#WKH#ODVW#RFWHW#
DQG#VWRSV1#7KH#DOJRULWKP#RI#WKH#VWDWH#PDFKLQH#LV#VKRZQ#LQ#)LJXUHýèðê1

Figure 5-3. Switch Egress Generator State Machine

7DEOH#80581##(QJUHVV#*HQHUDWRU#6WDWH#'HILQLWLRQV#

6WDWH 'HILQLWLRQ
5(6(7 7KH#UHDG#DQG#ZULWH#SRLQWHUV#RI#WKH#),)2#DUH#UHVHW#DQG#SRLQW#WR#WKH#EHJLQQLQJ17KLV#VWDWH#LV#

DFFHVVLEOH#IURP#HYHU\#VWDWH#E\#VHWWLQJ#(567#+KLJK,#HLWKHU#E\#D#ERDUG#+5(6(7#RU#E\#
VHWWLQJ#6(567#LQ#WKH#JHQHUDWRU#FRQWURO#UHJLVWHU1#7KH#JHQHUDWRU#VWD\V#LQ#WKLV#VWDWH#XQWLO#
(567#LV#GHDVVHUWHG1#,W#WKHQ#PRYHV#WR#,'/(#VWDWH1

,'/( 7KLV#LV#WKH#VWDWH#DIWHU#WKH#UHVHW1#7KH#JHQHUDWRU#VWD\V#LQ#WKLV#VWDWH#LI#QR#VLJQDO#LV#DVVHUWHG1#,I#
(567#LV#GHWHFWHG/#WKH#JHQHUDWRU#PRYHV#EDFN#WR#WKH#5(6(7#VWDWH1#,W#PRYHV#WR#WKH#:$,7#
VWDWH#RQO\#ZKHQ#WKH#XVHU#DVVHUWV#(6,0#+L1H1/#WKH#JHQHUDWRU#LV#ORDGHG#ZLWK#WKH#WUDIILF#
HPXODWLRQ#GDWD,1

:$,7 7KH#JHQHUDWRU#LV#HQDEOHG#WR#VWDUW#WUDQVPLWWLQJ#+(5(1#LV#DFWLYDWHG/#L1H1/#WKH#),)2#LV#UHDG\#WR#
RXWSXW#WKH#GDWD,#DQG#PRYHV#WR#75$160,7#VWDWH#RQO\#ZKHQ#WKH#$70&#DVVHUWV#67;&/$9#
+WKH#JHQHUDWRU#JHQHUDWHV#67;(1%#ZKHQ#PRYLQJ#IURP#WKH#:$,7#VWDWH#WR#WKH#75$160,7#
VWDWH,1#(567#GHWHFWLRQ#PRYHV#WKH#JHQHUDWRU#WR#WKH#5(6(7#VWDWH1

5(6(7

,'/(

:$,7

75$160,7

6723

5(74

5(75

(567#&#$(6,0

(567#&

(567

(567

(567

(567
$(567

(6,0
$(6,0

67;&/$9
(&&/9#)
$67;&/$9

(6,0#)
$67;&/$9(;B(6&#)

67;'$7$3

(;B(6&#)
$67;'$7$3

(6,0#)
67;&/$9

$(6,0

(6,0
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 8054

819 3+<#(JUHVV#5HFRUGHU

7KH#RQ0ERDUG#(JUHVV#5HFRUGHU#LV#PDGH#RI#45;.#× #57#ELW#PHPRU\#DUUD\1#7KH#UHFRUGHU#LV#
ORDGHG#ZLWK#WKH#3+<#(JUHVV#GDWD#LQ#D#F\FOLF#PDQQHU1#7KH#UHFRUGHU#UHFRUGV#WKH#
WUDQVPLWWHG#HJUHVV#GDWD#XQWLO#LW#LV#VWRSSHG#E\#WKH#XVHU1#7KHQ#WKH#UHFRUGHG#GDWD#FDQ#EH#
UHDG#E\#WKH#03&;931#:KLOH#UHFRUGLQJ/#WKH#RQ0ERDUG#ORJLF#JHQHUDWHV#WKH#DGGUHVVHV#WR#WKH#
PHPRU\#DUUD\1#:KHQ#WKH#03&;93#UHDGV#WKH#GDWD#VWRUHG#LQ#WKH#PHPRU\#DUUD\/#LW#JHQHUDWHV#
WKH#DGGUHVVHV1

7KHUH#DUH#WZR#PRGHV#RI#UHFRUGLQJ=

� 6ORZý5HFRUGHU³7KH#$70&#WUDQVPLWV#WKH#GDWD#IDVWHU#WKHQ#WKH#UHFRUGHU#FDQ#UHFHLYH#
LW1#7KLV#LV#WR#VLPXODWH#DQ#(JUHVV#3+<#GHYLFH#WKDW#LV#IXOO#PRVW#RI#WKH#WLPH#DQG#
WKHUHIRUH#LW#KDV#WR#DVVHUW#7;)8//#WR#FRQWURO#WKH#IORZ#RI#GDWD1#7;)8//#LV#GHDVVHUWHG#
IRU#D#SHULRG#GHWHUPLQHG#E\#7)13#YDOXH#LQ#FRQWURO#UHJLVWHU#51#7;)8//#LV#DVVHUWHG#
IRU#D#SHULRG#GHWHUPLQHG#E\#7)$3#YDOXH#LQ#FRQWURO#UHJLVWHU#61

� )DVWý5HFRUGHU³7KH#$70&#WUDQVPLWV#WKH#GDWD#VORZHU#WKHQ#WKH#UHFRUGHU#FDQ#
UHFHLYH1#7KLV#LV#WR#VLPXODWH#DQ#(JUHVV#3+<#GHYLFH#WKDW#LV#HPSW\#PRVW#RI#WKH#WLPH#
DQG#FDQ#UHFHLYH#HYHU\#FHOO#WKDW#WKH#$70&#WUDQVPLWV#+FHOO#EDVHG#WUDQVPLVVLRQ,1#6LQFH#
WKH#UHFRUGHU#LV#UHFRUGLQJ#FRQWLQXRXVO\#XQOHVV#VWRSSHG/#JDSV#ZLOO#VKRZ#LQ#WKH#
UHFRUGHU#EHWZHHQ#FHOOV#ZKHQ#WKH#$70&#KDV#QR#FHOO#WR#WUDQVPLW1

75$160,7 7KH#JHQHUDWRU#DVVHUWV#67;(1%#DQG#VWDUWV#WR#WUDQVPLW#WKH#GDWD#VLPXOWDQHRXVO\1#$#FRPSOHWH#
FHOO#LV#WUDQVPLWWHG#EHIRUH#WKH#JHQHUDWRU#GHWHUPLQHV#WKH#QH[W#VWHS1#,I#DW#WKH#HQG#RI#D#FHOO/#
(&&/9#DQG#67;&/$9#DUH#GHWHFWHG/#WKH#JHQHUDWRU#PRYHV#WR#WKH#:$,7#VWDWH1#,I#(;B(6&#
DQG#67;'$7$3#DUH#GHWHFWHG/#WKHQ#WKH#JHQHUDWRU#PRYHV#WR#5(74#VWDWH1#,I#(;B(6&#DQG#
67;'$7$3#DUH#GHWHFWHG/#WKHQ#WKH#JHQHUDWRU#PRYHV#WR#WKH#6723#VWDWH1#'HWHFWLRQ#RI#(567#
DW#DQ\#WLPH#PRYHV#WKH#JHQHUDWRU#WR#WKH#5(6(7#VWDWH1#

6723 7KH#JHQHUDWRU#LV#KDOWHG1#,W#VWD\V#LQ#WKLV#VWDWH#DV#ORQJ#DV#(6,0#LV#DFWLYH#+KLJK,#DQG#(567#LV#
LQDFWLYH#+ORZ,1#:KHQ#(6,0#LV#GHDVVHUWHG#+ORZ,/#WKH#JHQHUDWRU#PRYHV#WR#WKH#5(6(7#VWDWH1

5(74 7KLV#LV#D#WUDQVIHU#VWDWH1#7KH#JHQHUDWRU#PRYHV#XQFRQGLWLRQDOO\#WR#WKH#5(75#VWDWH1#,I#(567#LV#
GHWHFWHG/#LW#PRYHV#WR#WKH#5(6(7#VWDWH1

5(75 7KLV#LV#WKH#5(75$160,7#VWDWH1#,I#WKH#JHQHUDWRU#LV#VWLOO#LQ#5XQ#0RGH#+(6,0#DFWLYH,#DQG#
67;&/$9#LV#GHWHFWHG#DVVHUWHG/#LW#PRYHV#EDFN#WR#WKH#75$160,7#VWDWH#WR#WKH#EHJLQQLQJ#RI#
WKH#),)21#,I#(6,0#LV#DVVHUWHG#EXW#67;&/$9#LV#GHWHFWHG#GHDVVHUWHG/#WKH#JHQHUDWRU#PRYHV#
WR#WKH#:$,7#VWDWH1#'HWHFWLRQ#RI#(567#RU#(6,0#LQDFWLYH#+ORZ,#PRYHV#WKH#JHQHUDWRU#WR#WKH#
5(6(7#VWDWH1

7DEOH#80581##(QJUHVV#*HQHUDWRU#6WDWH#'HILQLWLRQV##+&RQWLQXHG,

6WDWH 'HILQLWLRQ
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5HJLVWHUV#'HVFULSWLRQ

8055 $70&#(9%#8VHU¶V#0DQXDO 027252/$

81914819148191481914 (JUHVV#5HFRUGHU#&RQWURO#5HJLVWHUV(JUHVV#5HFRUGHU#&RQWURO#5HJLVWHUV(JUHVV#5HFRUGHU#&RQWURO#5HJLVWHUV(JUHVV#5HFRUGHU#&RQWURO#5HJLVWHUV
7KHUH#DUH#WKUHH#650ELW#(JUHVV#5HFRUGHU#&RQWURO#5HJLVWHUV1#7DEOHýèðëç#WKURXJK#7DEOHýèðëå#
GHVFULEH#WKH#UHJLVWHU#ILHOGV1

81915819158191581915 (JUHVV#5HFRUGHU#6WDWXV#5HJLVWHU(JUHVV#5HFRUGHU#6WDWXV#5HJLVWHU(JUHVV#5HFRUGHU#6WDWXV#5HJLVWHU(JUHVV#5HFRUGHU#6WDWXV#5HJLVWHU
$#650ELW#(JUHVV#5HFRUGHU#6WDWXV#5HJLVWHU#LV#GHILQHG/#EXW#QRW#LPSOHPHQWHG1

7DEOH#80591##(JUHVV#5HFRUGHU#&RQWURO#5HJLVWHU#4

%LW 0QHPRQLF )XQFWLRQ 'HI $WW

3 7567 7UDQVPLW#5HVHW²1RW#XVHG 3 :

4 73,0 7UDQVPLW#(JUHVV#,QWHUIDFH#0RGH²:KHQ#DFWLYH#+KLJK,/#WKH#
UHFRUGHU#LV#LQ#UXQ#PRGH#DQG#LW#UHFRUGV#WKH#WUDQVPLWWHG#HJUHVV#
GDWD1#:KHQ#LQ0DFWLYH#+ORZ,/#WKH#UHFRUGHU#LV#LQ#VHWXS#PRGH#DQG#
FDQ#EH#UHDG#E\#WKH#03&;931

3 :

5 7*36 7UDQVPLW#*DSV#DOORZHG²:KHQ#DFWLYH#+KLJK,/#WKH#UHFRUGHUV¶#
DGGUHVV#LV#DGYDQFHG#HYHQ#ZKHQ#WUDQVPLVVLRQ#LV#VXVSHQGHG#IRU#
DQ\#UHDVRQ1#,W#PHDQV#WKDW#WKHUH#ZLOO#EH#JDSV#RI#QR#GDWD#LQ#WKH#
UHFRUGHU1#

3 :

6 7)67 7UDQVPLW#)DVW#0RGH²:KHQ#DFWLYH#+KLJK,#7)13#DQG#7)$3#DUH#
QRW#XVHG/#7;)8//#LV#DOZD\V#GHDVVHUWHG1#:KHQ#LQDFWLYH/#7)13#
DQG#7)$3#DUH#XVHG1

4 :

7 7&/% 7UDQVPLW#&HOO#%DVHG²:KHQ#DFWLYH#+KLJK,/#WKH#(JUHVV#,QWHUIDFH#
LV#FHOO#EDVHG1

4 :

8±64 UHVHUYHG QRW#LPSOHPHQWHG 3 ²

7DEOH#805:1##(JUHVV#5HFRUGHU#&RQWURO#5HJLVWHU#5

%LW 0QHPRQLF )XQFWLRQ 'HI $WW

3±8 7)133±8 7UDQVPLW#7;)8//#'HDVVHUWLRQ#3HULRG²7KH#YDOXH#+3±96,#RI#WKLV#
ILHOG#GHWHUPLQHV#WKH#QXPEHU#RI#FORFN#F\FOHV#WKDW#7;)8//#LV#
GHDVVHUWHG#EHIRUH#DVVHUWLRQ1

4 :

9±64 UHVHUYHG QRW#LPSOHPHQWHG 3 ²

7DEOH#805;1##(JUHVV#5HFRUGHU#&RQWURO#5HJLVWHU#6

%LW 0QHPRQLF )XQFWLRQ 'HI $WW

3±: 7)$33±: 7UDQVPLW#7;)8//#$VVHUWLRQ#3HULRG²7KH#YDOXH#RI#WKLV#ILHOG#+30
588,#GHWHUPLQHV#WKH#QXPEHU#RI#FORFN#F\FOHV#WKDW#7;)8//#LV#
DVVHUWHG#EHIRUH#GHDVVHUWLRQ#ZKHQ#LQ#6ORZ#5HFRUGHU#PRGH1

4 :

;±64 UHVHUYHG QRW#LPSOHPHQWHG 3 ²
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 8056

81916819168191681916 5HFRUGHG#(JUHVV#)LOH#6WUXFWXUH5HFRUGHG#(JUHVV#)LOH#6WUXFWXUH5HFRUGHG#(JUHVV#)LOH#6WUXFWXUH5HFRUGHG#(JUHVV#)LOH#6WUXFWXUH
7KH#(JUHVV#5HFRUGHU#VWRUHV#GDWD#XVLQJ#WKH#VWUXFWXUH#GHILQHG#LQ#7DEOHýèðëä1

7DEOH#805<1##(JUHVV#5HFRUGHU#'DWD#6WUXFWXUH

%LW 0QHPRQLF )XQFWLRQ

3±: 7;'$7$:±3 7UDQVPLW#'DWD#/LQHV#:±3²7KHVH#DUH#WKH#HJUHVV#GDWD#OLQHV1

;±43 UHVHUYHG 7KHVH#ELWV#DUH#QRW#LQ#XVH#DQG#DUH#KHOG#ORZ1

44±48 7;3+<,'7±3 7UDQVPLW#3+<#,'#7±3²7KHVH#ELWV#VKRZ#WKH#3+<#,'#+OLQN#QXPEHU,#WR#ZKLFK#
WKH#WUDQVPLVVLRQ#LV#GLUHFWHG1#:KHQ#XVLQJ#WKH#0&<5833#+8723,$#4,/#ELWV#6±3#
DUH#WKH#3+<#,'#+RQO\#49#OLQNV,#DQG#ELW#7#LV#WKH#3+<#,'#9DOLG#ELW1#:KHQ#XVLQJ#
WKH#0&<5834#+8723,$#5,/#3+<,'+6±3,#VKRZ#WKH#3+<#,'#+49#OLQNV,#DQG#
3+<,'7#LV#WKH#YDOLG#ELW#IRU#WKH#OLQN1

49 7;357< 7UDQVPLW#(JUHVV#3DULW\²,W#LQGLFDWHV#WKH#RGG#SDULW\#RYHU#WKH#GDWD#OLQHV1

4: 7;62& 7UDQVPLW#(JUHVV#6WDUW#2I#&HOO²:KHQ#DFWLYH#+KLJK,/#WKH#GDWD#RQ#WKH#GDWD#
OLQHV#LV#WKH#ILUVW#RFWHW#RI#WKH#FHOO1#,W#VKRXOG#EH#DFWLYH#RQO\#ZLWK#WKH#ILUVW#RFWHW#DQG#
LQDFWLYH#ZLWK#WKH#VHFRQG#RFWHW#XQWLO#WKH#HQG#RI#WKH#FHOO1

4; 7;)8// 7UDQVPLW#(JUHVV#3+<#%XIIHU#)XOO²:KHQ#DFWLYH#+ORZ,/#LW#LQGLFDWHV#WKDW#WKH#
(JUHVV#3+<#'HYLFH#LV#IXOO#DQG#FDQ¶W#UHFHLYH#DQ\#PRUH#RFWHWV#RU#FHOOV#
+GHSHQGV#LI#WKH#WUDQVPLVVLRQ#LV#RFWHW#EDVHG#RU#FHOO#EDVHG#UHVSHFWLYHO\,/#
WKHUHIRUH#WKH#$70&#VXVSHQGV#WKH#HJUHVV#WUDQVPLVVLRQ1#,I#WKH#WUDQVPLVVLRQ#LV#
FHOO#EDVHG/#WKH#$70&#FRQVLGHUV#7;)8//#RQO\#DW#WKH#ILUVW#RFWHW#RI#WKH#FHOO#DQG#
LJQRUHV#LW#XQWLO#WKH#EHJLQQLQJ#RI#WKH#QH[W#FHOO1#:KHQ#WKH#WUDQVPLVVLRQ#LV#RFWHW#
EDVHG/#WKH#$70&#FRQVLGHUV#7;)8//#RQ#HYHU\#RFWHW#LW#WUDQVPLWV1#7KH#
WUDQVPLVVLRQ#PRGH#+FHOO#EDVHG#RU#RFWHW#EDVHG,#LV#FRQILJXUHG#LQ#RQH#RI#WKH#
$70&#FRQILJXUDWLRQ#UHJLVWHUV1

4< 7;(1% 7UDQVPLW#(JUHVV#(QDEOH²:KHQ#DFWLYH#+ORZ,/#WKLV#ELW#VKRZV#WKDW#WKH#$70&#
LV#WUDQVPLWWLQJ#YDOLG#GDWD1#7KH#YDOXH#RI#WKLV#ELW#GHSHQGV#RQ#WKH#7;)8//#ELW1#
:KHQ#WKH#$70&#GHWHFWV#7;)8//#DVVHUWHG/#LW#GHDVVHUWV#7;(1%#DQG#
VXVSHQGV#WUDQVPLVVLRQ1

53±54 UHVHUYHG 7KHVH#ELWV#DUH#QRW#LQ#XVH#DQG#DUH#KHOG#ORZ1

55±56 75$''+53±4<, 7UDQVPLW#(JUHVV#5HFRUGHU#&\FOH#1XPEHU²6LQFH#WKH#(JUHVV#5HFRUGHU#
UXQV#LQ#D#F\FOLF#PDQQHU/#GDWD#LV#RYHUZULWWHQ#LQ#WKH#UHFRUGHU1#(YHU\#WLPH#WKH#
UHFRUGHU#UHDFKHV#WKH#HQG#LW#JRHV#EDFN#WR#WKH#WRS#DQG#RYHUZULWHV#WKH#GDWD#
+XQOHVV#VWRSSHG,1#7KHVH#ELWV#FRXQW#WKH#QXPEHU#RI#WLPHV#WKH#UHFRUGHU#VWDUWHG#
IURP#WKH#WRS#+XS#WR#IRXU#WLPHV,1
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5HJLVWHUV#'HVFULSWLRQ

8057 $70&#(9%#8VHU¶V#0DQXDO 027252/$

81917819178191781917 7UDQVPLW#(JUHVV#5HFRUGHU#6WDWH#0DFKLQH7UDQVPLW#(JUHVV#5HFRUGHU#6WDWH#0DFKLQH7UDQVPLW#(JUHVV#5HFRUGHU#6WDWH#0DFKLQH7UDQVPLW#(JUHVV#5HFRUGHU#6WDWH#0DFKLQH
7KH#(JUHVV#UHFRUGHU#RSHUDWLRQ#LV#EDVHG#RQ#D#VWDWH#PDFKLQH1#$V#PHQWLRQHG#HDUOLHU/#WKHUH#
DUH#WZR#PRGHV=

� 6ORZý5HFRUGHU³7KH#$70&#WUDQVPLWV#WKH#GDWD#IDVWHU#WKHQ#WKH#UHFRUGHU#FDQ#UHFHLYH#
LW1#7KLV#LV#WR#VLPXODWH#DQ#(JUHVV#3+<#GHYLFH#WKDW#LV#IXOO#PRVW#RI#WKH#WLPH#DQG#
WKHUHIRUH#LW#KDV#WR#DVVHUW#7;)8//#WR#FRQWURO#WKH#IORZ#RI#GDWD#+RFWHW#EDVHG#RU#FHOO#
EDVHG#WUDQVPLVVLRQ,1#7KXV/#7;)8//#LV#GHDVVHUWHG#IRU#D#QXPEHU#RI#F\FOHV#
GHWHUPLQHG#E\#7)13#YDOXH#LQ#FRQWURO#UHJLVWHU#5#DQG#DVVHUWHG#IRU#D#QXPEHU#RI#F\FOHV#
GHWHUPLQHG#E\#7)$3#YDOXH#LQ#FRQWURO#UHJLVWHU#61

� )DVWý5HFRUGHU¦7KH#$70&#WUDQVPLWV#WKH#GDWD#VORZHU#WKHQ#WKH#UHFRUGHU#FDQ#
UHFHLYH1#7KLV#LV#WR#VLPXODWH#DQ#(JUHVV#3+<#GHYLFH#WKDW#LV#HPSW\#PRVW#RI#WKH#WLPH#
DQG#FDQ#UHFHLYH#HYHU\#FHOO#WKDW#WKH#$70&#WUDQVPLWV#+FHOO#EDVHG#WUDQVPLVVLRQ,1#6LQFH#
WKH#UHFRUGHU#LV#UHFRUGLQJ#FRQWLQXRXVO\#XQOHVV#VWRSSHG/#JDSV#ZLOO#VKRZ#LQ#WKH#
UHFRUGHU#EHWZHHQ#FHOOV#ZKHQ#WKH#$70&#KDV#QR#FHOO#WR#WUDQVPLW1

7KH#DOJRULWKP#RI#WKH#VWDWH#PDFKLQH#LV#VKRZQ#LQ#)LJXUHýèðé1

Figure 5-4. Transmit Egress Recorder State Machine
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 8058

7KHUH#DUH#WZR#GLVWLQJXLVKDEOH#VLJQDOV=

� =(52³7KLV#VWDWH#LV#DFWLYH#ZKHQ#HLWKHU#7)13#RU#7)$3#KDV#HODSVHG1
� 762&³7KLV#VWDWH#LV#DFWLYH#RQO\#DW#WKH#ILUVW#RFWHW#RI#D#QHZ#FHOO#ZKHQ#WUDQVPLVVLRQ#

LV#FHOO#EDVHG1

7KHUH#DUH#WZR#VWDWHV=

� 7;)8//ý$66(57('¦,Q#WKLV#VWDWH/#WKH#UHFRUGHU#FDQ#QRW#UHFHLYH#DQ\#GDWD#VR#WKH#
DVVHUWLRQ#RI#7;)8//#VXVSHQGV#WKH#WUDQVPLVVLRQ1#7KH#UHFRUGHU#LV#LQ#WKLV#VWDWH#ZKHQ#
LW#LV#LQLWLDOL]HG#+73,0 3,1#:KHQ#73,0 3#WKH#03&;93#FDQ#UHDG#WKH#UHFRUGHG#GDWD#
RU#VHW0XS#WKH#UHFRUGHU1#:KHQ#73,0 4/#WKH#UHFRUGHU#LV#LQ#UXQ#PRGH#DQG#FDQ#EH#LQ#
HLWKHU#VWDWH1#:KHQ#73,0 4#WKLV#VWDWH#PHDQV#WKDW#WKH#UHFRUGHU#FDQ#QRW#UHFHLYH#DQ#
RFWHW#+RFWHW#EDVHG#WUDQVPLVVLRQ,#RU#D#FHOO#+FHOO#EDVHG#WUDQVPLVVLRQ,1#:KHQ#HQWHULQJ#
WKLV#VWDWH#WKH#FRXQWHU#+&17,#LV#ORDGHG#ZLWK#7)$31#7KH#UHFRUGHU#DVVHUWV#7;)8//#IRU#
D#QXPEHU#RI#FORFNV#GHWHUPLQHG#E\#WKH#YDOXH#RI#7)$31#2QO\#DW#WKH#HQG#RI#WKDW#SHULRG#
+7)$3#HODSVHG#→#=(52#DFWLYH,#WKH#UHFRUGHU#PRYHV#WR#WKH#QH[W#VWDWH1#7KH#QH[W#VWDWH#
LV#7;)8//#GHDVVHUWHG#VR#WKH#FRXQWHU#+&17,#LV#ORDGHG#ZLWK#7)131

� 7;)8//ý'($66(57('¦,Q#WKLV#VWDWH/#7;)8//#LV#GHDVVHUWHG/#WKHUHIRUH#WKH#
WUDQVPLVVLRQ#LV#HQDEOHG1#7KLV#VWDWH#LV#YDOLG#RQO\#ZKHQ#73,0 41#,I#73,0 3/#WKH#
UHFRUGHU#PRYHV#WR#7;)8//#DVVHUWHG#VWDWH#DQG#WUDQVPLVVLRQ#LV#VXVSHQGHG1#:KHQ#
HQWHULQJ#WKLV#VWDWH/#WKH#FRXQWHU#LV#ORDGHG#ZLWK#7)131#7KH#UHFRUGHU#NHHSV#7;)8//#
GHDVVHUWHG#IRU#D#QXPEHU#RI#F\FOHV#WKDW#LV#GHWHUPLQHG#E\#WKH#YDOXH#RI#7)131#7KH#
FRXQWHU#WKDW#KROGV#WKH#7)13#YDOXH#FRXQWV#RFWHWV#RQO\#ZKHQ#7;(1%#LV#DVVHUWHG1#
:KHQ#7)13#HODSVHV/#WKH#UHFRUGHU#PRYHV#WR#7;)8//#DVVHUWHG#VWDWH#DQG#WKH#FRXQWHU#
LV#ORDGHG#ZLWK#7)$31#7KHUH#DUH#WZR#RSWLRQV#LQ#WKLV#VWDWH#0#FHOO#EDVHG#DQG#RFWHW#EDVHG#
WUDQVPLVVLRQ1#

:KHQ#LQ#FHOO0EDVHG#WUDQVPLVVLRQ/#WKH#UHFRUGHU#FRQVLGHUV#762&#ZKLFK#LV#DFWLYH#RQO\#DW#WKH#
ILUVW#RFWHW#RI#D#FHOO1#,I#762&#LV#GHWHFWHG/#WKH#FRXQWHU#LV#UH0ORDGHG#ZLWK#7)131#,I#6ORZ#
5HFRUGHU#PRGH#LV#GHVLUHG/#WKHQ#7)13#VKRXOG#EH#85#+IRU#D#WRWDO#RI#86#RFWHWV#LQ#D#FHOO,#VLQFH#
WKH#FRXQWHU#LV#ORDGHG#DIWHU#762&#+WKH#ILUVW#RFWHW,#LV#GHWHFWHG1#$IWHU#WKH#86UG#RFWHW/#WKH#
UHFRUGHU#DVVHUWV#7;)8//#DQG#WKH#WUDQVPLVVLRQ#LV#VXVSHQGHG#IRU#7)$3#F\FOHV1#,I#)DVW#
5HFRUGHU#PRGH#LV#GHVLUHG/#WKHQ#7)13#VKRXOG#EH#ODUJHU#WKDQ#85#WR#HQDEOH#WKH#UHFRUGHU#WR#
GHWHFW#HDFK#762&1

:KHQ#LQ#RFWHW0EDVHG#WUDQVPLVVLRQ/#WKH#UHFRUGHU#GRHV#QRW#FRQVLGHU#762&1#,W#UHFRUGV#WKH#
GDWD#DV#ORQJ#DV#7)13#GRHV#QRW#HODSVH#DQG#7;(1%#LV#DVVHUWHG1#:KHQ#7)13#HODSVHV/#WKH#
UHFRUGHU#VXVSHQGV#WUDQVPLVVLRQ#DQG#DVVHUWV#7;)8//1#,I#6ORZ#5HFRUGHU#PRGH#LV#GHVLUHG/#
7)13#VKRXOG#EH#VPDOOHU#WKDQ#86#WR#VXVSHQG#WKH#WUDQVPLVVLRQ#UHJXODUO\1#,I#)DVW#UHFRUGHU#
PRGH#LV#GHVLUHG/#7)13#VKRXOG#EH#DW#OHDVW#86#WR#DOORZ#FRQWLQXRXV#UHFRUGLQJ#RI#DW#OHDVW#RQH#
FHOO#DQG#7)$3#VKRXOG#EH#NHSW#VPDOO#WR#NHHS#WKH#WUDQVPLVVLRQ#VXVSHQVLRQ#SHULRG#WR#D#
PLQLPXP1
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5HJLVWHUV#'HVFULSWLRQ

8059 $70&#(9%#8VHU¶V#0DQXDO 027252/$

7DEOHýèðêí#VXPPDUL]HV#WKH#RSWLRQV#LQ#WKH#WZR#VWDWHV1#

81: 6ZLWFK#,QJUHVV#5HFRUGHU

7KH#RQ0ERDUG#6ZLWFK#,QJUHVV#5HFRUGHU#LV#PDGH#RI#45;#.#×#490ELW#PHPRU\#DUUD\1#7KH#
UHFRUGHU#LV#ORDGHG#ZLWK#WKH#6ZLWFK#,QJUHVV#GDWD#LQ#D#F\FOLF#PDQQHU1#7KH#UHFRUGHU#UHFRUGV#
WKH#UHFHLYHG#,QJUHVV#GDWD#FRQWLQXRXVO\#XQWLO#LW#LV#VWRSSHG#E\#WKH#XVHU1#7KHQ#WKH#UHFRUGHG#
GDWD#FDQ#EH#UHDG#E\#WKH#03&;931#:KLOH#UHFRUGLQJ/#WKH#RQ0ERDUG#ORJLF#JHQHUDWHV#WKH#
DGGUHVVHV#WR#WKH#PHPRU\#DUUD\1#:KHQ#WKH#03&;93#UHDGV#WKH#GDWD#VWRUHG#LQ#WKH#PHPRU\#
DUUD\/#LW#JHQHUDWHV#WKH#DGGUHVVHV1#7KH#RSHUDWLRQ#RI#WKH#UHFRUGHU#LV#EDVHG#RQ#WKH#
DVVXPSWLRQ#WKDW#WKH#VZLWFK#LV#IDVWHU#WKDQ#WKH#$70&#DQG#WKHUHIRUH#FDQ#UHFHLYH#DQ\#FHOO#
WKDW#WKH#$70&#LV#RXWSXWWLQJ1#

7DEOH#80631##7UDQVPLW#(JUHVV#5HFRUGHU#6WDWH#0DFKLQH#6XPPDU\

3UHVHQW#
6WDWH (YHQW 1H[W#

6WDWH
$FWLRQ#
7DNHQ

)DVW#
5HFRUGHU#
0RGH

6ORZ#
5HFRUGHU#
0RGH

&HOO#
%DVHG#

2FWHW#
%DVHG

7;)8//#
$VVHUWHG

73,0 3 7;)8//#
$VVHUWHG

-03&;93#
UHDGV#WKH#
UHFRUGHU
-UHFRUGHU#
VHWXS1

² ² ² ²

7;)8//#
$VVHUWHG

73,0 4
$=(52

7;)8//#
$VVHUWHG

&17# #
7)$3#±#4

VPDOO#7)$3 ODUJH#7)$3 ###; ###;

7;)8//#
$VVHUWHG

73,0 4
=(52

7;)8//#
GHDVVHUWHG

&17# #7)13 7)13#!#86 7)13# #85 ###; ²

7;)8//#
$VVHUWHG

73,0 4
=(52

7;)8//#
GHDVVHUWHG

&17# #7)13 7)13#≥#86 7)13#?#85 ² ###;

7;)8//#
GHDVVHUWHG

73,0 4
762&

7;)8//#
GHDVVHUWHG

&17# #7)13 7)13#!#86 7)13# #85 ###; ²

7;)8//#
GHDVVHUWHG

73,0 4
7;(1%
$762&#DQG#
$=(52

7;)8//#
GHDVVHUWHG

&17# #
7)13#±#4

² ² ###; ###;

7;)8//#
GHDVVHUWHG

73,0 4
$762&#DQG#
=(52

7;)8//#
$VVHUWHG

&17# #7)$3 VPDOO#7)$3 ODUJH#7)$3 ###; ###;
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5HJLVWHUV#'HVFULSWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 805:

81:1481:1481:1481:14 &RQWURO#5HJLVWHU&RQWURO#5HJLVWHU&RQWURO#5HJLVWHU&RQWURO#5HJLVWHU
7KHUH#LV#RQH#650ELW#ZLGH#FRQWURO#UHJLVWHU1#7DEOHýèðêì#GHVFULEHV#WKH#UHJLVWHU#ILHOGV1

81:1581:1581:1581:15 5HFRUGHG#6ZLWFK#,QJUHVV#)LOH#6WUXFWXUH5HFRUGHG#6ZLWFK#,QJUHVV#)LOH#6WUXFWXUH5HFRUGHG#6ZLWFK#,QJUHVV#)LOH#6WUXFWXUH5HFRUGHG#6ZLWFK#,QJUHVV#)LOH#6WUXFWXUH
7DEOHýèðêë#GHILQHV#WKH#6ZLWFK#,QJUHVV#5HFRUGHU#GDWD#VWUXFWXUH1

7DEOH#80641##6ZLWFK#,QJUHVV#5HFRUGHU#&RQWURO#5HJLVWHU

%LW 0QHPRQLF )XQFWLRQ 'HI $WW

3 ,567 6ZLWFK#5HFHLYH#5HVHW²1RW#XVHG 3 :

4 ,6,0 ,QJUHVV#6ZLWFK#,QWHUIDFH#0RGH²:KHQ#DFWLYH#+KLJK,/#WKH#UHFRUGHU#LV#
LQ#5XQ#0RGH#DQG#UHFRUGV#UHFHLYHG#,QJUHVV#GDWD1#:KHQ#LQDFWLYH#+ORZ,/#
WKH#UHFRUGHU#LV#LQ#VHWXS#PRGH#DQG#FDQ#EH#UHDG#E\#WKH#03&;931

3 :

5 ,)8// ,QJUHVV#6ZLWFK#LV#)XOO²:KHQ#DFWLYH#+KLJK,/#WKH#UHFRUGHU#VXVSHQGV#
WKH#RSHUDWLRQ#E\#GHDVVHUWLQJ#65;(1%1#:KHQ#LQ0DFWLYH/#65;(1%#LV#
DVVHUWHG#LI#65;&/$9#LV#GHWHFWHG#DVVHUWHG1#

3 :

6 ,*36 ,QJUHVV#6ZLWFK#*DSV#$OORZHG²:KHQ#DFWLYH#+KLJK,/#WKH#UHFRUGHUV¶#
DGGUHVV#LV#DGYDQFHG#HYHQ#ZKHQ#WUDQVPLVVLRQ#LV#VXVSHQGHG#IRU#DQ\#
UHDVRQ1#,W#PHDQV#WKDW#WKHUH#ZLOO#EH#JDSV#RI#QR#GDWD#LQ#WKH#UHFRUGHU1#
:KHQ#LQDFWLYH/#WKH#DGGUHVV#LV#DGYDQFHG#RQO\#ZKHQ#WKHUH#LV#YDOLG#GDWD1

3 :

7±64 UHVHUYHG QRW#LPSOHPHQWHG1 3 ²

7DEOH#80651##6ZLWFK#,QJUHVV#5HFRUGHU#'DWD#6WUXFWXUH

%LW 0QHPRQLF )XQFWLRQ
3±: 65;'$7$:±3 6ZLWFK#5HFHLYH#'DWD#/LQHV#:±3²7KHVH#DUH#WKH#,QJUHVV#GDWD#OLQHV1

; 65;357< 6ZLWFK#5HFHLYH#,QJUHVV#3DULW\²,W#LQGLFDWHV#WKH#SDULW\#RYHU#WKH#GDWD#OLQHV=#
3# #2GG#SDULW\#DQG#4# #(YHQ#SDULW\1

< 65;(1% 6ZLWFK#5HFHLYH#,QJUHVV#(QDEOH²7KH#VZLWFK#DVVHUWV#65;(1%#ZKHQ#LW#LV#
UHDG\#WR#UHFHLYH#GDWD#IURP#WKH#$70&1#65;(1%#LV#DVVHUWHG#RQO\#DIWHU#WKH#VZLWFK#
KDV#GHWHFWHG#65;&/$9#DVVHUWHG1

43 65;62& 6ZLWFK#5HFHLYH#,QJUHVV#6WDUW#2I#&HOO²:KHQ#DFWLYH#+KLJK,/#WKH#GDWD#RQ#WKH#
GDWD#OLQHV#LV#WKH#ILUVW#RFWHW#RI#WKH#FHOO1#,W#VKRXOG#EH#DFWLYH#RQO\#ZLWK#WKH#ILUVW#RFWHW#
DQG#LQDFWLYH#ZLWK#WKH#VHFRQG#RFWHW#XQWLO#WKH#HQG#RI#WKH#FHOO1

44 65;&/$9 6ZLWFK#5HFHLYH#,QJUHVV#&HOO#$YDLODEOH²:KHQ#DFWLYH#+KLJK,/#WKH#$70&#KDV#D#
FHOO#WR#WUDQVIHU#WR#WKH#VZLWFK1#7KH#$70&#DVVHUWV#65;&/$9#DV#ORQJ#DV#LW#KDV#
FHOOV#WR#WUDQVIHU#WR#WKH#VZLWFK1#6LQFH#WKH#WUDQVIHU#LV#FHOO#EDVHG/#65;&/$9#LV#
DVVHUWHG#EHIRUH#WKH#ILUVW#RFWHW#DQG#GHDVVHUWHG#ULJKW#DIWHU#WKH#ODVW#RFWHW#LI#QR#RWKHU#
FHOO#LV#DYDLODEOH1

45±46 UHVHUYHG 7KHVH#ELWV#DUH#QRW#LQ#XVH#DQG#DUH#KHOG#ORZ1

47±48 ,5$''53±4< 6ZLWFK#5HFHLYH#,QJUHVV#&\FOH#1XPEHU²7KH#6ZLWFK#,QJUHVV#5HFRUGHU#UXQV#LQ#
D#F\FOLF#PDQQHU#DQG#GDWD#LV#RYHUZULWWHQ#LQ#WKH#UHFRUGHU#IURP#WKH#WRS#HYHU\#WLPH#
WKH#UHFRUGHU#UHDFKHV#WKH#HQG#XQOHVV#VWRSSHG1#7KHVH#ELWV#FRXQW#WKH#QXPEHU#RI#
WLPHV#WKH#UHFRUGHU#VWDUWHG#IURP#WKH#WRS#+XS#WR#IRXU#WLPHV,1
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5HJLVWHUV#'HVFULSWLRQ

805; $70&#(9%#8VHU¶V#0DQXDO 027252/$

81:1681:1681:1681:16 6ZLWFK#,QJUHVV#5HFRUGHU#6WDWH#0DFKLQH6ZLWFK#,QJUHVV#5HFRUGHU#6WDWH#0DFKLQH6ZLWFK#,QJUHVV#5HFRUGHU#6WDWH#0DFKLQH6ZLWFK#,QJUHVV#5HFRUGHU#6WDWH#0DFKLQH
7KH#6ZLWFK#,QJUHVV#5HFRUGHU#XVHV#D#YHU\#VLPSOH#VWDWH#PDFKLQH#WKDW#DVVXPHV#WKDW#WKH#
VZLWFK#LV#IDVWHU#WKDQ#WKH#$70&#DQG#WKHUHIRUH#FDQ#UHFHLYH#DQ\#FHOO#ZLWKRXW#GHOD\V1#:KHQ#
WKH#$70&#KDV#FHOOV#WR#WUDQVIHU#WR#WKH#VZLWFK/#LW#DVVHUWV#65;&/$91#7KH#UHFRUGHU#GHWHFWV#
65;&/$9#DQG#LQ#UHWXUQ#DVVHUWV#65;(1%#ZKLFK#LQGLFDWHV#WR#WKH#$70&#WKDW#LW#FDQ#VWDUW#
WUDQVIHUULQJ#WKH#FHOOV1#:KHQ#WKH#$70&#KDV#QR#PRUH#FHOOV#WR#WUDQVIHU/#LW#GHDVVHUWV#
65;&/$9#DQG#WKH#UHFRUGHU#GHDVVHUWV#65;(1%#LQ#UHVSRQVH1#7KH#GHDVVHUWLRQ#RI#65;&/$9#
VXVSHQGV#WKH#UHFRUGLQJ#XQOHVV#JDSV#DUH#DOORZHG#+WKH#UHFRUGHU#NHHSV#UHFRUGLQJ#LQYDOLG#
GDWD,1#7KH#XVHU#FDQ#HQIRUFH#WKH#UHFRUGHU#WR#VXVSHQG#UHFRUGLQJ#E\#DVVHUWLQJ#,)8//1#7KLV#
GHDVVHUWV#65;(1%1#7KH#DOJRULWKP#RI#WKH#VWDWH#PDFKLQH#LV#VKRZQ#LQ#)LJXUHýèðè1

� 6(783ý67$7(³7KLV#LV#WKH#LQLWLDO#VWDWH#ZKHQ#,6,0# #31#,Q#WKLV#VWDWH/#WKH#03&;93#
FDQ#VHW#XS#WKH#UHFRUGHU#RU#UHDG#WKH#GDWD#IURP#WKH#PHPRU\1#:KHQ#,6,0# #4#DQG#
,)8//#LV#DVVHUWHG/#WKH#UHFRUGHU#PRYHV#WR#VWRS#UHFRUGLQJ#VWDWH#+HQIRUFHG#E\#,)8//,1#
:KHQ#,6,0# #4#DQG#,)8//#LV#QRW#DVVHUWHG#DQG#5;&/$9#LV#DVVHUWHG#+$70&#KDV#
FHOOV#WR#WUDQVIHU,/#WKH#UHFRUGLQJ#VWDUWV1#,I#65;&/$9#LV#QRW#DVVHUWHG#EXW#,*36#LV#
DVVHUWHG/#WKH#UHFRUGHU#UHFRUGV#LQYDOLG#GDWD1

� 6723ý5(&25',1*ý67$7(¦,Q#WKLV#VWDWH#WKH#UHFRUGHU#LV#RQ#EXW#QRW#UHFRUGLQJ#
EHFDXVH#HLWKHU#,)8//#LV#HQIRUFHG#RU#65;&/$9#LV#GHDVVHUWHG#+$70&#KDV#QR#FHOOV#
WR#WUDQVIHU,#DQG#,*36# #3#+QR#JDSV#DUH#DOORZHG,1#:KHQ#,6,0# #3/#WKH#UHFRUGHU#PRYHV#
WR#6HWXS#6WDWH1#,I#,)8//#LV#GHDVVHUWHG#DQG#65;&/$9#LV#GHWHFWHG#DVVHUWHG/#WKH#
UHFRUGHU#PRYHV#WR#5HFRUGLQJ#6WDWH1#

� 5(&25',1*ý67$7(¦,Q#WKLV#VWDWH/#WKH#UHFRUGHU#LV#UHFRUGLQJ#GDWD1#,I#65;&/$9#
LV#GHWHFWHG#DVVHUWHG/#WKH#UHFRUGHU#LV#UHFRUGLQJ#YDOLG#GDWD1#,I#65;&/$9#LV#GHDVVHUWHG#
EXW#,*36#LV#DVVHUWHG#+JDSV#DOORZHG,/#WKH#UHFRUGHU#LV#UHFRUGLQJ#LQYDOLG#GDWD#+JDSV,1#
:KHQ#,6,0# #3/#WKH#UHFRUGHU#PRYHV#WR#6HWXS#6WDWH1#:KHQ#HLWKHU#,)8//#LV#HQIRUFHG#
RU#65;&/$9#LV#GHDVVHUWHG#+QR#FHOOV#WR#WUDQVIHU,#DQG#,*36#LV#DVVHUWHG#+QR#JDSV#
DOORZHG,/#WKH#UHFRUGHU#PRYHV#WR#6WRS#5HFRUGLQJ#6WDWH1

Figure 5-5. Switch Ingress Receive Recorder State Machine

6(783
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027252/$ $70&#(9%#8VHU¶V#0DQXDO 904

9
6XSSRUW#,QIRUPDWLRQ

914 ,QWURGXFWLRQ

7KLV#VHFWLRQ#LQFOXGHV#WHFKQLFDO#LQIRUPDWLRQ#QHHGHG#IRU#VXSSRUW/#PDLQWHQDQFH#DQG#
FRQQHFWLYLW\#WR#WKH#$70&#(9%1

915 ,QWHUFRQQHFW#6LJQDOV

7KH#$70&#(9%#LQWHUFRQQHFWV#ZLWK#H[WHUQDO#GHYLFHV#YLD#WKH#IROORZLQJ#VHW#RI#FRQQHFWRUV=

� 34³([SDQVLRQ#FRQQHFWRU
� 35³8723,$#SRUW#FRQQHFWRU
� 36/#37/#38/#39/#3:/#DQG#3;³/RJLF#$QDO\]HU#FRQQHFWRUV
� 3<³([WHUQDO#'HEXJ#3RUW#FRQWUROOHU#LQSXW
� 343³8#9#3RZHU#,Q
� 344³560565#SRUW
� 345³(WKHUQHW#SRUW
� 346³$',#3RUW#FRQQHFWRU
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6XSSRUW#,QIRUPDWLRQ

905 $70&#(9%#8VHU¶V#0DQXDO 027252/$

91514915149151491514 ([SDQVLRQ#&RQQHFWRU#34([SDQVLRQ#&RQQHFWRU#34([SDQVLRQ#&RQQHFWRU#34([SDQVLRQ#&RQQHFWRU#34
7KH#([SDQVLRQ#FRQQHFWRU#LV#D#48$'6#FRPSDWLEOH#&RPPXQLFDWLRQ#FRQQHFWRU/#IRU#WKH#
EHQHILW#RI#WKRVH#ZKR#GHYHORSHG#FRPPXQLFDWLRQ#WRROV#IRU#WKH#09;69348$'6#RU#
09;69348$'60373#ERDUGV1#$OO#6&&#DQG#,22#SLQV#DUH#URXWHG#WR#WKH#VDPH#ORFDWLRQV#DV#
WKH\#H[LVW#RQ#WKH#DERYH#ERDUGV1#7KDW#ZD\#LW#LV#HDV\#WR#PLJUDWH#XSZDUG#IURP#WKH#48,&&#WR#
WKH#03&;931#34#LV#D#<90SLQ/#',1#74945#UHFHSWDFOH#FRQQHFWRU1#

7DEOH#9041##34#,QWHUFRQQHFW#6LJQDOV#

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ

$4 (7+5; ,22 (WKHUQHW#SRUW#5HFHLYH#'DWD1#,Q#IDFW#3$4825;'41#:KHQ#WKH#
(WKHUQHW#SRUW#LV#GLVDEOHG#YLD#%&654/#PD\#EH#XVHG#RII0ERDUG1

$5 (7+7; ,22 (WKHUQHW#SRUW#7UDQVPLW#'DWD1#,Q#IDFW#3$4727;'41#:KHQ#WKH#
(WKHUQHW#SRUW#LV#GLVDEOHG#YLD#%&654/#PD\#EH#XVHG#RII0ERDUG#
IRU#DQ\#DOWHUQDWH#IXQFWLRQ1

$6 3$46 ,22 3$4625;'5²QRW#XVHG#RQ#WKH#(9%

$7 3$45 ,22 3$4527;'5²QRW#XVHG#RQ#WKH#(9%

$8 3'44 ,22 3'4425;'6²QRW#XVHG#RQ#WKH#(9%

$9 3'43 ,22 3'4327;'6²QRW#XVHG#RQ#WKH#(9%

$: 3'< ,22 3'<25;'7²QRW#XVHG#RQ#WKH#(9%

$; 3'; ,22 3';27;'7²QRW#XVHG#RQ#WKH#(9%

$< (7+7&. ,22 (WKHUQHW#3RUW#7UDQVPLW#&ORFN²LQ#IDFW#3$:2&/.427,142
/45&/.$2%5*241#:KHQ#WKH#(WKHUQHW#SRUW#LV#GLVDEOHG#YLD#
%&654/#WKLV#VLJQDO#PD\#EH#XVHG#RII0ERDUG#IRU#DQ\#DOWHUQDWH#
IXQFWLRQ1

$43 (7+5&. ,22 (WKHUQHW#3RUW#5HFHLYH#&ORFN²LQ#IDFW#3$:2&/.52728742
%5*&/.41#:KHQ#WKH#(WKHUQHW#SRUW#LV#GLVDEOHG#YLD#%&654/#
WKLV#VLJQDO#PD\#EH#XVHG#RII0ERDUG#IRU#DQ\#DOWHUQDWH#IXQFWLRQ1

$44 3$8 ,22 3$82&/.627,152/47&/.$2%5*2875²QRW#XVHG#RQ#WKH#
(9%

$45 3$7 ,22 3$72&/.7272875²QRW#XVHG#RQ#WKH#(9%

$46 3$6 ,22 3$62&/.827,162%5*2876²QRW#XVHG#RQ#WKH#(9%

$47 3$5 ,22 3$52&/.92728762/45&/.%2%5*&/.5²QRW#XVHG#RQ#WKH#
(9%

$48 3$4 ,22 3$42&/.:27,172%5*27²QRW#XVHG#RQ#WKH#(9%

$49 3$3 ,22 3$32&/.;2728772/47&/.%²QRW#XVHG#RQ#WKH#(9%

$4: 9&& ² 8#9#3RZHU#OLQH

$4; 3$44 ,22 3$442/47;'%²QRW#XVHG#RQ#WKH#(9%

$4< 3$43 ,22 3$432/45;'%²QRW#XVHG#RQ#WKH#(9%
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 906

$53 3$< ,22 3$<2/47;'$²QRW#XVHG#RQ#WKH#(9%

$54 3$; ,22 3$;2/45;'$²QRW#XVHG#RQ#WKH#(9%

$55 *1' ² *URXQG

$56 *1' ² *URXQG

$57 ,54: ,/#/ ,QWHUUXSW#5HTXHVW#:²WKH#ORZHVW#SULRULW\#LQWHUUXSW#UHTXHVW#
OLQH²QRW#XVHG#RQ#WKH#(9%

$58 ,549 ,22 )5=2,549²)UHH]H#+'HEXJ#0RGH,#LQGLFDWLRQ#RU#,QWHUUXSW#
5HTXHVW#91#&RQILJXUHG#RQ#WKH#(9%#DV#,5491#$OWKRXJK#QRW#E\#
(9%#ORJLF/#WKLV#VLJQDO#PD\#EH#FRQILJXUHG#WR#DQ#DOWHUQDWH#
IXQFWLRQ#LI#,549#LV#QRW#UHTXLUHG1

$59 (7+(1 2/#/ (WKHUQHW#3RUW#(QDEOH²FRQQHFWHG#WR#%&654

$5: ,546 , &52,546²&DQFHO#5HVHUYDWLRQ#LQSXW#RU#,QWHUUXSW#5HTXHVW#
OLQH#6²SXOOHG0XS#EXW#RWKHUZLVH#XQXVHG#RQ#WKH#(9%

$5; ,545 ,22/#/ 5692,545²5HVHUYDWLRQ#RXWSXW#RU#,QWHUUXSW#5HTXHVW#OLQH#5#
LQSXW²SXOOHG0XS#EXW#RWKHUZLVH#XQXVHG#RQ#WKH#(9%

$5< ,544 ,/#/ ,QWHUUXSW#5HTXHVW#4²SXOOHG0XS#EXW#RWKHUZLVH#QRW#XVHG#RQ#
WKH#(9%

$63 10, ,/#/ 1RQ00DVNDEOH#,QWHUUXSW²LQ#IDFW#,543#RI#WKH#03&²GULYHQ#
E\#RQ0ERDUG#ORJLF#E\#21'1#JDWH²PD\#EH#GULYHQ#RII0ERDUG#E\#
21'1#JDWH#RQO\

$64 56B(1 2// 560565#3RUW#(QDEOH²FRQQHFWHG#WR#%&654

$65 *1' ² *URXQG

%4 3%64 ,22 3%64263,6(/255-(&74²QRW#XVHG#RQ#WKH#(9%

%5 3%63 ,22 3%63263,&/.²QRW#XVHG#RQ#WKH#(9%

%6 3%5< ,22 3%5<263,026,²QRW#XVHG#RQ#WKH#(9%

%7 3%5; ,22 3%5;263,0,622%5*27²QRW#XVHG#RQ#WKH#(9%

%8 3%5: ,22 3%5:2,5&6'$2%5*24²QRW#XVHG#RQ#WKH#(9%

%9 3%59 ,22 3%592,5&6&/2%5*25²QRW#XVHG#RQ#WKH#(9%

%: 567;' ,22 560565#SRUW#7UDQVPLW#'DWD²LQ#IDFW#3%582607;'41#:KHQ#
WKH#560565#SRUW#LV#GLVDEOHG#YLD#%&654/#WKLV#VLJQDO#PD\#EH#
XVHG#RII0ERDUG#IRU#DQ\#DOWHUQDWH#IXQFWLRQ1

%; 565;' ,22 560565#SRUW#5HFHLYH#'DWD²LQ#IDFW#3%572605;'41#:KHQ#
WKH#560565#SRUW#LV#GLVDEOHG#YLD#%&654/#WKLV#VLJQDO#PD\#EH#
XVHG#RII0ERDUG#IRU#DQ\#DOWHUQDWH#IXQFWLRQ1

7DEOH#9041##34#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

907 $70&#(9%#8VHU¶V#0DQXDO 027252/$

%< 56'75 ,22 560565#SRUW#'75#VLJQDO²LQ#IDFW#3%562606<1426'$&.41#
:KHQ#WKH#560565#SRUW#LV#GLVDEOHG#YLD#%&654/#WKLV#VLJQDO#
PD\#EH#XVHG#RII0ERDUG#IRU#DQ\#DOWHUQDWH#IXQFWLRQ1

%43 3%55 ,22 3%552606<1526'$&.5²QRW#XVHG#RQ#WKH#(9%

%44 3%54 ,22 3%542607;'52/4&/.2%²QRW#XVHG#RQ#WKH#(9%

%45 3%53 ,22 3%532605;'52/4&/.2$²QRW#XVHG#RQ#WKH#(9%

%46 (B7(1$ ,22 (WKHUQHW#SRUW#7UDQVPLW#(QDEOH²LQ#IDFW#3%4<257642/46741#
:KHQ#DFWLYH/#WUDQVPLW#LV#HQDEOHG#YLD#WKH#0&9;493#((671#
:KHQ#WKH#HWKHUQHW#SRUW#LV#GLVDEOHG#YLD#%&654/#WKLV#VLJQDO#
PD\#EH#XVHG#RII0ERDUG#IRU#DQ\#DOWHUQDWH#IXQFWLRQ1

%47 3%4; ,22 3%4;257652/4675²QRW#XVHG#RQ#WKH#(9%

%48 3%4: ,22 3%4:2/454%2/4676²QRW#XVHG#RQ#WKH#(9%

%49 3%49 ,22 3%492/454$2/4677²QRW#XVHG#RQ#WKH#(9%

%4: 3%48 ,22 3%482%5*26²QRW#XVHG#RQ#WKH#(9%

%4; 3%47 ,22 3%472567574²QRW#XVHG#RQ#WKH#(9%

%4< *1' ² *URXQG

%53 '5(43 ,22 ,'0$#UHTXHVW#OLQH#3

%54 '5(44 ,22 ,'0$#UHTXHVW#OLQH#4

%55 3&46 ,22 3&462/454%2/4676²QRW#XVHG#RQ#WKH#(9%

%56 3&45 ,22 3&452/454$2/4677²QRW#XVHG#RQ#WKH#(9%

%57 (B&/61 ,22 (WKHUQHW#3RUW#&ROOLVLRQ#LQGLFDWLRQ#VLJQDO²LQ#IDFW#3&442
&7641#:KHQ#WKH#(WKHUQHW#SRUW#LV#GLVDEOHG#YLD#%&654/#WKLV#
VLJQDO#PD\#EH#XVHG#RII0ERDUG#IRU#DQ\#DOWHUQDWH#IXQFWLRQ1

%58 (B5(1$ ,22 (WKHUQHW#5HFHLYH#(QDEOH²LQ#IDFW#3&432&'427*$7(41#
$FWLYH#ZKHQ#WKHUH#LV#QHWZRUN#DFWLYLW\1#:KHQ#WKH#(WKHUQHW#
SRUW#LV#GLVDEOHG#YLD#%&654/#WKLV#VLJQDO#PD\#EH#XVHG#RII0
ERDUG#IRU#DQ\#DOWHUQDWH#IXQFWLRQ1

%59 3&< ,22 3&<2&765²QRW#XVHG#RQ#WKH#(9%

%5: 3&; ,22 3&;2&'527*$7(5²QRW#XVHG#RQ#WKH#(9%

%5; 3&: ,22 3&:2/476<1&%26'$&.5+2&766#IRU#03&;93,²QRW#XVHG#
RQ#WKH#(9%

7DEOH#9041##34#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 908

%5< 7364(/ ,22 7ZLVWHG#3DLU#6LJQDO#4XDOLW\#(UURU#7HVW#(QDEOH²LQ#IDFW#3&92
/456<1&%+2&'6#IRU#03&;93,1#:KHQ#DFWLYH/#D#VLPXODWHG#
FROOLVLRQ#VWDWH#LV#JHQHUDWHG#ZLWKLQ#WKH#((67/#VR#WKH#FROOLVLRQ#
GHWHFWLRQ#FLUFXLWU\#ZLWKLQ#WKH#((67#PD\#EH#WHVWHG1#6LQFH#
DIWHU#+DUGZDUH#5HVHW/#WKLV#OLQH#ZDNHV#XS#WUL0VWDWHG/#LW#VKRXOG#
EH#LQLWLDOL]HG#DV#DQ#RXWSXW#DQG#JLYHQ#WKH#GHVLUHG#YDOXH1

%63 73)/'/ ,22 7ZLVWHG#3DLU#)XOO0'XSOH[²LQ#IDFW#3&82/476<1&$26'$&.4#
+2&767#IRU#03&;93,1#:KHQ#DFWLYH/#WKH#0&9;493#((67#LV#
SXW#LQWR#IXOO0GXSOH[#PRGH/#ZKHUH/#VLPXOWDQHRXV#UHFHLYH#DQG#
WUDQVPLW#DUH#HQDEOHG1#6LQFH#DIWHU#+DUGZDUH#5HVHW/#WKLV#OLQH#
ZDNHV#XS#WUL0VWDWHG/#LW#VKRXOG#EH#LQLWLDOL]HG#DV#DQ#RXWSXW#DQG#
JLYHQ#WKH#GHVLUHG#YDOXH1

%64 (7+/223 ,22 (WKHUQHW#3RUW#'LDJQRVWLF#/RRS0%DFN²LQ#IDFW#3&72
/456<1&$+2&'7#IRU#03&;93,1#:KHQ#DFWLYH/#WKH#0&9;493#
((67#LV#FRQILJXUHG#LQWR#GLDJQRVWLF#/RRS0%DFN#PRGH/#ZKHUH#
WKH#WUDQVPLW#RXWSXW#LV#LQWHUQDOO\#IHG#EDFN#LQWR#WKH#UHFHLYH#
VHFWLRQ1#6LQFH#DIWHU#+DUGZDUH#5HVHW/#WKLV#OLQH#ZDNHV#XS#WUL0
VWDWHG/#LW#VKRXOG#EH#LQLWLDOL]HG#DV#DQ#RXWSXW#DQG#JLYHQ#WKH#
GHVLUHG#YDOXH1

%65 *1' ² *URXQG

&4 9&& ² 8#9#SRZHU#OLQH

&5 9&& ² 8#9#SRZHU#OLQH

&6 9&& ² 8#9#SRZHU#OLQH

&7 9&& ² 8#9#SRZHU#OLQH

&8 9&& ² 8#9#SRZHU#OLQH

&9 %56B(15# ² 1RW#&RQQHFWHG

&: *1' ² *URXQG

&; *1' ² *URXQG

&< *1' ² *URXQG

&43 *1' ² *URXQG

&44 *1' ² *URXQG

&45 *1' ² *URXQG

&46 *1' ² *URXQG

&47 *1' ² *URXQG

&48 3'48 ,22 3'482/476<1&$²QRW#XVHG#RQ#WKH#(9%

&49 3'47 ,22 3'472/456<1&$²QRW#XVHG#RQ#WKH#(9%

7DEOH#9041##34#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

909 $70&#(9%#8VHU¶V#0DQXDO 027252/$

&4: 3'46 ,22 3'462/476<1&%²QRW#XVHG#RQ#WKH#(9%

&4; 3'45 ,22 3'452/456<1&%²QRW#XVHG#RQ#WKH#(9%

&4< 3': ,22 3':25766²QRW#XVHG#RQ#WKH#(9%

&53 3'9 ,22 03&;93#3'925767²QRW#XVHG#RQ#WKH#(9%

&54 9&& ² 8#9#SRZHU#OLQH

&55 +5(6(7 ,22/#/ 03&#+DUGZDUH#5HVHW²GULYHQ#E\#RQ0ERDUG#ORJLF#DQG#PD\#
EH#GULYHQ#E\#RII0ERDUG#ORJLF#ZLWK#2SHQ0'UDLQ#JDWH#RQO\

&56 65(6(7 ,22/#/ 03&#6RIWZDUH#5HVHW²GULYHQ#E\#RQ0ERDUG#ORJLF#DQG#PD\#EH#
GULYHQ#E\#RII0ERDUG#ORJLF#ZLWK#2SHQ0'UDLQ#JDWH#RQO\

&57 1& ² 1RW#&RQQHFWHG

&58 9&& ² 8#9#SRZHU#OLQH

&59 3'6 ,22 3'6255-(&77²QRW#XVHG#RQ#WKH#(9%

&5: 1& ² 1RW#&RQQHFWHG

&5; 1& ² 1RW#&RQQHFWHG

&5< *1' ² *URXQG

&63 3'7 ,22 3'7255-(&76²QRW#XVHG#RQ#WKH#(9%

&64 *1' ² *URXQG

&65 3'8 ,22 3'8255-(&75²QRW#XVHG#RQ#WKH#(9%

7DEOH#9041##34#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 90:

91515915159151591515 8723,$#3RUWV#&RQQHFWRU#358723,$#3RUWV#&RQQHFWRU#358723,$#3RUWV#&RQQHFWRU#358723,$#3RUWV#&RQQHFWRU#35
7KH#8723,$#&RQQHFWRU#FRQWDLQV#DOO#WKH#,QJUHVV#DQG#(JUHVV#8723,$#3RUWV#DQG#WKH#
6ZLWFK#,QJUHVV#DQG#(JUHVV#8723,$#3RUWV1#7KURXJK#WKHVH#OLQHV/#WKH#XVHU#KDV#GLUHFW#DFFHVV#
WR#WKH#$70&#8723,$#3RUWV#IRU#WKH#SXUSRVH#RI#FRQQHFWLQJ#H[WHUQDO#GHYLFHV#DQG#2RU#
PHDVXUHPHQW#HTXLSPHQW1#)RU#GHWDLOV#RQ#WKH#IXQFWLRQDOLW\#RI#WKH#VLJQDOV#ORRN#LQ#WKH#
$70&#GDWD#VKHHW1#35#LV#D#<90SLQ#',1#74945#UHFHSWDFOH#FRQQHFWRU1#

7DEOH#9051##35#,QWHUFRQQHFW#6LJQDOV#

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ

$4 7;'$7$3 2 7UDQVPLW#(JUHVV#'DWD#3

$5 7;'$7$4 2 7UDQVPLW#(JUHVV#'DWD#4

$6 7;'$7$5 2 7UDQVPLW#(JUHVV#'DWD#5

$7 7;'$7$6 2 7UDQVPLW#(JUHVV#'DWD#6

$8 7;'$7$7 2 7UDQVPLW#(JUHVV#'DWD#7

$9 7;'$7$8 2 7UDQVPLW#(JUHVV#'DWD#8

$: 7;'$7$9 2 7UDQVPLW#(JUHVV#'DWD#9

$; 7;'$7$: 2 7UDQVPLW#(JUHVV#'DWD#:

$< 7;3+<,'3 2 7UDQVPLW#(JUHVV#3+<#,'#3

$43 7;3+<,'4 2 7UDQVPLW#(JUHVV#3+<#,'#4

$44 7;3+<,'5 2 7UDQVPLW#(JUHVV#3+<#,'#5

$45 7;3+<,'6 2 7UDQVPLW#(JUHVV#3+<#,'#6

$46 7;3+<,'7 2 7UDQVPLW#(JUHVV#3+<#,'#7

$47 7;357< 2 7UDQVPLW#(JUHVV#3DULW\

$48 7;)8// , 7UDQVPLW#(JUHVV#)XOO

$49 7;62& 2 7UDQVPLW#(JUHVV#6WDUW#2I#&HOO

$4: 7;(1% 2 7UDQVPLW#(JUHVV#(QDEOH

$4; *1' ² *URXQG

$4< 67;'$7$: , 6ZLWFK#7UDQVPLW#(JUHVV#'DWD#:

$53 67;'$7$9 , 6ZLWFK#7UDQVPLW#(JUHVV#'DWD#9

$54 67;'$7$8 , 6ZLWFK#7UDQVPLW#(JUHVV#'DWD#8

$55 67;'$7$7 , 6ZLWFK#7UDQVPLW#(JUHVV#'DWD#7

$56 67;'$7$6 , 6ZLWFK#7UDQVPLW#(JUHVV#'DWD#6

$57 67;'$7$5 , 6ZLWFK#7UDQVPLW#(JUHVV#'DWD#5

$58 67;'$7$4 , 6ZLWFK#7UDQVPLW#(JUHVV#'DWD#4

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



6XSSRUW#,QIRUPDWLRQ

90; $70&#(9%#8VHU¶V#0DQXDO 027252/$

$59 67;'$7$3 , 6ZLWFK#7UDQVPLW#(JUHVV#'DWD#3

$5: 67;357< , 6ZLWFK#7UDQVPLW#(JUHVV#3DULW\

$5; 67;&/$9 2 6ZLWFK#7UDQVPLW#(JUHVV#&HOO#$YDLODEOH

$5< 67;62& , 6ZLWFK#7UDQVPLW#(JUHVV#6WDUW#2I#&HOO

$63 67;(1% , 6ZLWFK#7UDQVPLW#(JUHVV#(QDEOH

$64 67;&/.,1 , 6ZLWFK#7UDQVPLW#(JUHVV#&ORFN#,Q

$65 *1' ² *URXQG

%4 *1' ² *URXQG

%5 $&/. ² ,QJUHVV2(JUHVV#&ORFN

%6 *1' ² *URXQG

%7 *1' ² *URXQG

%8 9'' 2 6#9#3RZHU#/LQH

%9 9'' 2 6#9#3RZHU#/LQH

%: *1' ² *URXQG

%; 9&& 2 8#9#3RZHU#/LQH

%< 9&& 2 8#9#3RZHU#/LQH

%43 *1' ² *URXQG

%44 *1' ² *URXQG

%45 1& ² 1RW#&RQQHFWHG

%46 1& ² 1RW#&RQQHFWHG

%47 1& ² 1RW#&RQQHFWHG

%48 1& ² 1RW#&RQQHFWHG

%49 1& ² 1RW#&RQQHFWHG

%4: 1& ² 1RW#&RQQHFWHG

%4; 1& ² 1RW#&RQQHFWHG

%4< 1& ² 1RW#&RQQHFWHG

%53 1& ² 1RW#&RQQHFWHG

%54 1& ² 1RW#&RQQHFWHG

%55 1& ² 1RW#&RQQHFWHG

%56 *1' ² *URXQG

7DEOH#9051##35#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 90<

%57 *1' ² *URXQG

%58 *1' ² *URXQG

%59 *1' ² *URXQG

%5: *1' ² *URXQG

%5; 9&& 2 8#9#3RZHU#/LQH

%5< 9&& 2 8#9#3RZHU#/LQH

%63 *1' ² *URXQG

%64 9'' 2 6#9#3RZHU#/LQH

%65 9'' 2 6#9#3RZHU#/LQH

&4 5;'$7$#3 , 5HFHLYH#,QJUHVV#'DWD#3

&5 5;'$7$#4 , 5HFHLYH#,QJUHVV#'DWD#4

&6 5;'$7$#5 , 5HFHLYH#,QJUHVV#'DWD#5

&7 5;'$7$#6 , 5HFHLYH#,QJUHVV#'DWD#6

&8 5;'$7$#7 , 5HFHLYH#,QJUHVV#'DWD#7

&9 5;'$7$#8 , 5HFHLYH#,QJUHVV#'DWD#8

&: 5;'$7$#9 , 5HFHLYH#,QJUHVV#'DWD#9

&; 5;'$7$#: , 5HFHLYH#,QJUHVV#'DWD#:

&< 5;3+<,'#3 , 5HFHLYH#,QJUHVV#3+<#,'#3

&43 5;3+<,'#4 , 5HFHLYH#,QJUHVV#3+<#,'#4

&44 5;3+<,'#5 , 5HFHLYH#,QJUHVV#3+<#,'#5

&45 5;3+<,'#6 , 5HFHLYH#,QJUHVV#3+<#,'#6

&46 5;3+<,'#7 , 5HFHLYH#,QJUHVV#3+<#,'#7

&47 5;357< , 5HFHLYH#,QJUHVV#3DULW\

&48 5;(037< , 5HFHLYH#,QJUHVV#(PSW\

&49 5;62& , 5HFHLYH#,QJUHVV#6WDUW#2I#&HOO

&4: 5;(1% 2 5HFHLYH#,QJUHVV#(QDEOH

&4; *1' ² *URXQG

&4< 65;'$7$#: 2 6ZLWFK#5HFHLYH#,QJUHVV#'DWD#:

&53 65;'$7$#9 2 6ZLWFK#5HFHLYH#,QJUHVV#'DWD#9

&54 65;'$7$#8 2 6ZLWFK#5HFHLYH#,QJUHVV#'DWD#8

7DEOH#9051##35#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

9043 $70&#(9%#8VHU¶V#0DQXDO 027252/$

91516915169151691516 /RJLF#$QDO\]HU#&RQQHFWRUV#36²3;/RJLF#$QDO\]HU#&RQQHFWRUV#36²3;/RJLF#$QDO\]HU#&RQQHFWRUV#36²3;/RJLF#$QDO\]HU#&RQQHFWRUV#36²3;
7KHUH#DUH#VL[#760SLQ#/RJLF#$QDO\]HU#&RQQHFWRUV#36²3;#XVHG#WR#LQWHUIDFH#ZLWK#DQ#+3#
'LJLWDO#$QDO\]HU1#7DEOHýçðê#WKURXJK#7DEOHýçðå#OLVW#WKH#SLQRXWV#IRU#WKH#/RJLF#$QDO\]HU#
&RQQHFWRUV1#

&55 65;'$7$#7 2 6ZLWFK#5HFHLYH#,QJUHVV#'DWD#7

&56 65;'$7$#6 2 6ZLWFK#5HFHLYH#,QJUHVV#'DWD#6

&57 65;'$7$#5 2 6ZLWFK#5HFHLYH#,QJUHVV#'DWD#5

&58 65;'$7$#4 2 6ZLWFK#5HFHLYH#,QJUHVV#'DWD#4

&59 65;'$7$#3 2 6ZLWFK#5HFHLYH#,QJUHVV#'DWD#3

&5: 65;357< 2 6ZLWFK#5HFHLYH#,QJUHVV#3DULW\

&5; 65;&/$9 2 6ZLWFK#5HFHLYH#,QJUHVV#&HOO#$YDLODEOH

&5< 65;62& 2 6ZLWFK#5HFHLYH#,QJUHVV#6WDUW#2I#&HOO

&63 65;(1% , 6ZLWFK#5HFHLYH#,QJUHVV#(QDEOH

&64 65;&/.,1 , 6ZLWFK#5HFHLYH#,QJUHVV#&ORFN#,Q

&65 *1' ² *URXQG

7DEOH#9061##36#03&;93#&RQWURO#,QWHUFRQQHFW#6LJQDOV#

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
4 1& , 9'&²QRW#FRQQHFWHG

5 1& , 6&/²QRW#FRQQHFWHG

6 *1' , *URXQG

7 1& , 6'$²QRW#FRQQHFWHG

8 -6: ² 1RW#FRQQHFWHG

9 7$ , 7UDQVIHU#$FNQRZOHGJH

: 10, , 1RQ#0DVNDEOH#,QWHUUXSW

; '5(44 , L'0$#5HTXHVW#4

< ,544 , ,QWHUUXSW#5HTXHVW#4

43 '5(43 , L'0$#5HTXHVW#3

44 ,545 , ,QWHUUXSW#5HTXHVW#5

45 0&,5(4 , 0LFURSURFHVVRU#&HOO#,QVHUWLRQ#5HTXHVW

46 ,546 , ,QWHUUXSW#5HTXHVW#6

47 0&25(4 , 0LFURSURFHVVRU#&HOO#2XW#+([WUDFWLRQ,#5HTXHVW

7DEOH#9051##35#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 9044

48 ,547 , ,QWHUUXSW#5HTXHVW#7

49 (005(4 , ([WHUQDO#0HPRU\#0DLQWHQDQFH#5HTXHVW

4: ,549 , ,QWHUUXSW#5HTXHVW#9

4; $70B&6 , $70&#&KLS#6HOHFW

4< ,54: , ,QWHUUXSW#5HTXHVW#:

53 5'2:5 , 5HDG2:ULWH

54 +5(6(7 , +DUG#5HVHW

55 7$ , 7UDQVIHU#$FNQRZOHGJH

56 65(6(7 , 6RIW#5HVHW

57 0:6+ , 0LFURSURFHVVRU#:RUG#6HOHFW#+LJK

58 567&1) , 5HVHW#&RQILJXUDWLRQ

59 0:6/ , 0LFURSURFHVVRU#:RUG#6HOHFW#/RZ

5: 3'567 , 3RZHU#2Q#5HVHW

5; $70&'7. , $70&#'DWD#$FNQRZOHGJH

5< '6', , 'HEXJ#6HULDO#'DWD#,Q

63 &$0B&6 , &$0#&KLS#6HOHFW

64 '6&. , 'HEXJ#&ORFN

65 &$0B'7. , &$0#'DWD#$FNQRZOHGJH

66 '6'3 , 'HEXJ#6HULDO#'DWD#2XW

67 ($&(1 , ([WHUQDO#$GGUHVV#&RPSUHVVLRQ#(QDEOH

68 706 , 7HVW#0RGH#6HOHFW

69 * , &$0#2XWSXW#(QDEOH

6: 7567 , 7HVW#5HVHW

6; /+26+ , /RDG#+LJK26WDUW#0DWFK

6< *1' , *URXQG

73 *1' , *URXQG

74 *1' , *URXQG

75 *1' , *URXQG

76 *1' , *URXQG

7DEOH#9061##36#03&;93#&RQWURO#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



6XSSRUW#,QIRUPDWLRQ

9045 $70&#(9%#8VHU¶V#0DQXDO 027252/$

#

7DEOH#9071##37#$QDO\]HU#$GGUHVV#,QWHUFRQQHFW#6LJQDOV#

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ

4 1& , 9'&²QRW#FRQQHFWHG

5 1& , 6&/²QRW#FRQQHFWHG

6 *1' , *URXQG

7 1& , 6'$²QRW#FRQQHFWHG

8 7$ , 7UDQVIHU#$FNQRZOHGJH

9 76 , 7UDQVIHU#6WDUW

: 7$ , 7UDQVIHU#$FNQRZOHGJH

; $''49 , $''5(66#49

< 5'2:5 , 5HDG2:ULWH

43 $''4: , $''5(66#4:

44 76,=(3 , 7UDQVIHU#6L]H#3

45 $''4; , $''5(66#4;

46 76,=(4 , 7UDQVIHU#6L]H#4

47 $''4< , $''5(66#4<

48 -47 ² 1RW#FRQQHFWHG

49 $''53 , $''5(66#53

4: $''8 , $''5(66#8

4; $''54 , $''5(66#54

4< $''9 , $''5(66#9

53 $''55 , $''5(66#55

54 $'': , $''5(66#:

55 $''56 , $''5(66#56

56 $''; , $''5(66#;

57 $''57 , $''5(66#57

58 $''< , $''5(66#<

59 $''58 , $''5(66#58

5: $''43 , $''5(66#43

5; $''59 , $''5(66#59

5< $''44 , $''5(66#44

63 $''5: , $''5(66#5:
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 9046

64 $''45 , $''5(66#45

65 $''5; , $''5(66#5;

66 $''46 , $''5(66#46

67 $''5< , $''5(66#5<

68 $''47 , $''5(66#47

69 $''63 , $''5(66#63

6: $''48 , $''5(66#48

6; $''64 , $''5(66#64

6< *1' , *URXQG

73 *1' , *URXQG

74 *1' , *URXQG

75 *1' , *URXQG

76 *1' , *URXQG

7DEOH#9071##37#$QDO\]HU#$GGUHVV#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

9047 $70&#(9%#8VHU¶V#0DQXDO 027252/$

#

7DEOH#9081##38#03&;93#&RQWURO#,QWHUFRQQHFW#6LJQDOV#

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ

4 1& , 9'&²QRW#FRQQHFWHG

5 1& , 6&/²QRW#FRQQHFWHG

6 *1' , *URXQG

7 1& , 6'$²QRW#FRQQHFWHG

8 -74 ² 1RW#FRQQHFWHG

9 6<6&/. , 6\VWHP#&ORFN

: )B&64 , )ODVK#&KLS#6HOHFW#4

; :(3 , :ULWH#(QDEOH#3

< )B&65 , )ODVK#&KLS#6HOHFW#5

43 :(4 , :ULWH#(QDEOH#4

44 )B&66 , )ODVK#&KLS#6HOHFW#6

45 :(5 , :ULWH#(QDEOH#5

46 )B&67 , )ODVK#&KLS#6HOHFW#7

47 :(6 , :ULWH#(QDEOH#6

48 )B'( , )ODVK#2XWSXW#(QDEOH

49 %6B$3 , %\WH#6HOHFW#3²830$

4: )/$6+&6 , )ODVK#&KLS#6HOHFW

4; %6B$4 , %\WH#6HOHFW#4²830$

4< -75 ² 1RW#FRQQHFWHG

53 %6B$5 , %\WH#6HOHFW#5²830$

54 -76 ² 1RW#FRQQHFWHG

55 %6B$6 , %\WH#6HOHFW#6²830$

56 '5$0&64 , '5$0#&KLS#6HOHFW#4

57 5$64 , 5RZ#$GGUHVV#6HOHFW#4²6LQJOH#%DQN#'5$0#6,00

58 '5$0&65 , '5$0#&KLS#6HOHFW#5

59 5$65 , 5RZ#$GGUHVV#6HOHFW#5²6LQJOH#%DQN#'5$0#6,00

5: *(1B&6 , *HQHUDO#&KLS#6HOHFW

5; 5$6433 , 5RZ#$GGUHVV#6HOHFW#4²'XDO#%DQN#'5$0#6,00

5< 3+<B&6 , 3+<#&KLS#6HOHFW

63 5$6533 , 5RZ#$GGUHVV#6HOHFW#5²'XDO#%DQN#'5$0#6,00
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 9048

64 %&65B&6 , %&65#&KLS#6HOHFW

65 '50B: , '5$0#:ULWH

66 76 , 7UDQVIHU#6WDUW

67 5'B2( , 5HDG#2XWSXW#(QDEOH

68 7($ , 7UDQVIHU#(UURU#$FNQRZOHGJH

69 -4< ² 1RW#FRQQHFWHG

6: 7$ , 7UDQVIHU#$FNQRZOHGJH

6; 6<6&/. , 6\VWHP#&ORFN

6< *1' , *URXQG

73 *1' , *URXQG

74 *1' , *URXQG

75 *1' , *URXQG

76 *1' , *URXQG

7DEOH#9081##38#03&;93#&RQWURO#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

9049 $70&#(9%#8VHU¶V#0DQXDO 027252/$

#

7DEOH#9091##39#$QDO\]HU#'DWD#%XV#,QWHUFRQQHFW#6LJQDOV#

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ

4 1& , 9'&²QRW#FRQQHFWHG

5 1& , 6&/²QRW#FRQQHFWHG

6 *1' , *URXQG

7 1& , 6'$²QRW#FRQQHFWHG

8 :(3 , :ULWH#(QDEOH#3

9 5'B2( , 5HDG#2XWSXW#(QDEOH

: '$73 , 'DWD#3

; '$749 , 'DWD#49

< '$74 , 'DWD#4

43 '$74: , 'DWD#4:

44 '$75 , 'DWD#5

45 '$74; , 'DWD#4;

46 '$76 , 'DWD#6

47 '$74< , 'DWD#4<

48 '$77 , 'DWD#7

49 '$753 , 'DWD#53

4: '$78 , 'DWD#8

4; '$754 , 'DWD#54

4< '$79 , 'DWD#9

53 '$755 , 'DWD#55

54 '$7: , 'DWD#:

55 '$756 , 'DWD#56

56 '$7; , 'DWD#;

57 '$757 , 'DWD#57

58 '$7< , 'DWD#<

59 '$758 , 'DWD#58

5: '$743 , 'DWD#43

5; '$759 , 'DWD#59

5< '$744 , 'DWD#44

63 '$75: , 'DWD#5:
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 904:

64 '$745 , 'DWD#45

65 '$75; , 'DWD#5;

66 '$746 , 'DWD#46

67 '$75< , 'DWD#5<

68 '$747 , 'DWD#47

69 '$763 , 'DWD#63

6: '$748 , 'DWD#48

6; '$764 , 'DWD#64

6< *1' , *URXQG

73 *1' , *URXQG

74 *1' , *URXQG

75 *1' , *URXQG

76 *1' , *URXQG

7DEOH#9091##39#$QDO\]HU#'DWD#%XV#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

904; $70&#(9%#8VHU¶V#0DQXDO 027252/$

#

7DEOH#90:1##3:#$70&#([WHUQDO#0HPRU\#'DWD#%XV#,QWHUFRQQHFW#6LJQDOV#

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ

4 1& , 9'&²QRW#FRQQHFWHG

5 1& , 6&/²QRW#FRQQHFWHG

6 *1' , *URXQG

7 1& , 6'$²QRW#FRQQHFWHG

8 (0%6+3 , ([WHUQDO#0HPRU\#EDQN#6HOHFW#+LJK#3

9 (0%6/3 , ([WHUQDO#0HPRU\#EDQN#6HOHFW#/RZ#3

: (0'$7$64 , ([WHUQDO#0HPRU\#'DWD#64

; (0'$7$48 , ([WHUQDO#0HPRU\#'DWD#48

< (0'$7$63 , ([WHUQDO#0HPRU\#'DWD#63

43 (0'$7$47 , ([WHUQDO#0HPRU\#'DWD#47

44 (0'$7$5< , ([WHUQDO#0HPRU\#'DWD#5<

45 (0'$7$46 , ([WHUQDO#0HPRU\#'DWD#46

46 (0'$7$5; , ([WHUQDO#0HPRU\#'DWD#5;

47 (0'$7$45 , ([WHUQDO#0HPRU\#'DWD#45

48 (0'$7$5: , ([WHUQDO#0HPRU\#'DWD#5:

49 (0'$7$44 , ([WHUQDO#0HPRU\#'DWD#44

4: (0'$7$59 , ([WHUQDO#0HPRU\#'DWD#59

4; (0'$7$43 , ([WHUQDO#0HPRU\#'DWD#43

4< (0'$7$58 , ([WHUQDO#0HPRU\#'DWD#58

53 (0'$7$< , ([WHUQDO#0HPRU\#'DWD#<

54 (0'$7$57 , ([WHUQDO#0HPRU\#'DWD#57

55 (0'$7$; , ([WHUQDO#0HPRU\#'DWD#;

56 (0'$7$56 , ([WHUQDO#0HPRU\#'DWD#56

57 (0'$7$: , ([WHUQDO#0HPRU\#'DWD#:

58 (0'$7$55 , ([WHUQDO#0HPRU\#'DWD#55

59 (0'$7$9 , ([WHUQDO#0HPRU\#'DWD#9

5: (0'$7$54 , ([WHUQDO#0HPRU\#'DWD#54

5; (0'$7$8 , ([WHUQDO#0HPRU\#'DWD#8

5< (0'$7$53 , ([WHUQDO#0HPRU\#'DWD#53

63 (0'$7$7 , ([WHUQDO#0HPRU\#'DWD#7
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 904<

64 (0'$7$4< , ([WHUQDO#0HPRU\#'DWD#4<

65 (0'$7$6 , ([WHUQDO#0HPRU\#'DWD#6

66 (0'$7$4; , ([WHUQDO#0HPRU\#'DWD#4;

67 (0'$7$5 , ([WHUQDO#0HPRU\#'DWD#5

68 (0'$7$4: , ([WHUQDO#0HPRU\#'DWD#4:

69 (0'$7$4 , ([WHUQDO#0HPRU\#'DWD#4

6: (0'$7$49 , ([WHUQDO#0HPRU\#'DWD#49

6; (0'$7$3 , ([WHUQDO#0HPRU\#'DWD#3

6< *1' , *URXQG

73 *1' , *URXQG

74 *1' , *URXQG

75 *1' , *URXQG

76 *1' , *URXQG

7DEOH#90:1##3:#$70&#([WHUQDO#0HPRU\#'DWD#%XV#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

9053 $70&#(9%#8VHU¶V#0DQXDO 027252/$

#

7DEOH#90;1##3;#$70&#([WHUQDO#0HPRU\#$GGUHVV2&RQWURO#6LJQDOV#

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ

4 1& , 9'&²QRW#FRQQHFWHG

5 1& , 6&/²QRW#FRQQHFWHG

6 *1' , *URXQG

7 1& , 6'$

8 $&/.7 , $70&#&ORFN

9 6<6&/. , 6\VWHP#&ORFN

: 6<6&/. , 6\VWHP#&ORFN

; (0$''4: , ([WHUQDO#0HPRU\#$''5(66#4:

< -:5 ² 1RW#FRQQHFWHG

43 (0$''49 , ([WHUQDO#0HPRU\#$''5(66#49

44 -:6 ² 1RW#FRQQHFWHG

45 (0$''48 , ([WHUQDO#0HPRU\#$''5(66#48

46 (0:5 , ([WHUQDO#0HPRU\#:ULWH

47 (0$''47 , ([WHUQDO#0HPRU\#$''5(66#47

48 (0%6+6 , ([WHUQDO#0HPRU\#%DQN#6HOHFW#+LJK#6

49 (0$''46 , ([WHUQDO#0HPRU\#$''5(66#46

4: (0%6/6 , ([WHUQDO#0HPRU\#%DQN#6HOHFW#/RZ#6

4; (0$''45 , ([WHUQDO#0HPRU\#$''5(66#45

4< (0%6+5 , ([WHUQDO#0HPRU\#%DQN#6HOHFW#+LJK#5

53 (0$''44 , ([WHUQDO#0HPRU\#$''5(66#44

54 (0%6/5 , ([WHUQDO#0HPRU\#%DQN#6HOHFW#/RZ#5

55 (0$''43 , ([WHUQDO#0HPRU\#$''5(66#43

56 (0%6+4 , ([WHUQDO#0HPRU\#%DQN#6HOHFW#+LJK#4

57 (0$''< , ([WHUQDO#0HPRU\#$''5(66#<

58 (0%6/4 , ([WHUQDO#0HPRU\#%DQN#6HOHFW#/RZ#4

59 (0$''; , ([WHUQDO#0HPRU\#$''5(66#;

5: (0%6+3 , ([WHUQDO#0HPRU\#%DQN#6HOHFW#+LJK#3

5; (0$'': , ([WHUQDO#0HPRU\#$''5(66#:

5< (0%6/3 , ([WHUQDO#0HPRU\#%DQN#6HOHFW#/RZ#3

63 (0$''9 , ([WHUQDO#0HPRU\#$''5(66#9
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 9054

64 (0$''54 , ([WHUQDO#0HPRU\#$''5(66#54

65 (0$''8 , ([WHUQDO#0HPRU\#$''5(66#8

66 (0$''53 , ([WHUQDO#0HPRU\#$''5(66#53

67 (0$''7 , ([WHUQDO#0HPRU\#$''5(66#7

68 (0$''4< , ([WHUQDO#0HPRU\#$''5(66#4<

69 (0$''6 , ([WHUQDO#0HPRU\#$''5(66#6

6: (0$''4; , ([WHUQDO#0HPRU\#$''5(66#4;

6; (0$''5 , ([WHUQDO#0HPRU\#$''5(66#5

6< *1' , *URXQG

73 *1' , *URXQG

74 *1' , *URXQG

75 *1' , *URXQG

76 *1' , *URXQG

7DEOH#90;1##3;#$70&#([WHUQDO#0HPRU\#$GGUHVV2&RQWURO#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

9055 $70&#(9%#8VHU¶V#0DQXDO 027252/$

91517915179151791517 ([WHUQDO#'HEXJ#3RUW#&RQWUROOHU#,QSXW#,QWHUFRQQHFW#3<#([WHUQDO#'HEXJ#3RUW#&RQWUROOHU#,QSXW#,QWHUFRQQHFW#3<#([WHUQDO#'HEXJ#3RUW#&RQWUROOHU#,QSXW#,QWHUFRQQHFW#3<#([WHUQDO#'HEXJ#3RUW#&RQWUROOHU#,QSXW#,QWHUFRQQHFW#3<#
7KH#'HEXJ#3RUW#FRQQHFWRU#3<#LV#D#430SLQ#KHDGHU#SOXJ/#VLJQDOV#RI#ZKLFK#DUH#GHVFULEHG#LQ#
7DEOHýçðä

7DEOH#90<1##3<#,QWHUFRQQHFW#6LJQDOV

3LQ#1R1 6LJQDO#1DPH $WW1 'HVFULSWLRQ

4 9)/63 2 9LVLEOH#KLVWRU\#)/XVKHV#6WDWXV#3²LQGLFDWHV#LQ#FRQMXQFWLRQ#
ZLWK#9)/64/#WKH#QXPEHU#RI#LQVWUXFWLRQV#IOXVKHG#IURP#WKH#
FRUH¶V#KLVWRU\#EXIIHU1#,W#DOVR#LQGLFDWHV#ZKHWKHU#WKH#03&#LV#LQ#
'HEXJ#0RGH1#,I#QRW#XVLQJ#WKH#'HEXJ#3RUW/#WKLV#VLJQDO#PD\#EH#
FRQILJXUHG#IRU#DQ\#DOWHUQDWH#IXQFWLRQ1

5 65(6(7 ,22 6RIWZDUH#5HVHW#OLQH#RI#WKH#03&²$FWLYH0ORZ/#2SHQ0'UDLQ#

6 *1' ² *URXQG

7 '6&. ,22 'HEXJ#6HULDO#&ORFN²RYHU#WKH#ULVLQJ#HGJH/#VHULDO#GDWH#LV#
VDPSOHG#E\#WKH#03&#IURP#'6',#VLJQDO1#2YHU#WKH#IDOOLQJ#
HGJH/#'6',#LV#GULYHQ#WRZDUGV#WKH#03&#DQG#'6'2#LV#GULYHQ#
E\#WKH#03&1#7KH#VLJQDO#LV#FRQILJXUHG#RQ#WKH#03&¶V#-7$*#
SRUW1#7KLV#VLJQDO#LV#DQ#RXWSXW#ZKHQ#WKH#'HEXJ#3RUW#&RQWUROOHU#
LV#RQ#WKH#ORFDO#03&#RU#ZKHQ#WKH#$'6#LV#D#'HEXJ#3RUW#
&RQWUROOHU#IRU#D#WDUJHW#V\VWHP1#,W#LV#DQ#LQSXW#ZKHQ#WKH#$',#
EXQGOH#LV#GLVFRQQHFWHG#IURP#WKH#(9%1

8 *1' ² *URXQG

9 9)/64 2 6HH#9)/631

: +5(6(7 ,22 +DUGZDUH#5HVHW#OLQH#RI#WKH#03&²$FWLYH0ORZ/#2SHQ0'UDLQ

; '6', ,22 'HEXJ#6HULDO#'DWD#,Q#RI#WKH#'HEXJ#3RUW²FRQILJXUHG#RQ#WKH#
03&¶V#-7$*#SRUW1#7KLV#VLJQDO#LV#DQ#RXWSXW#ZKHQ#WKH#'HEXJ#
3RUW#&RQWUROOHU#LV#RQ#WKH#ORFDO#03&#RU#ZKHQ#WKH#(9%#LV#D#
'HEXJ#3RUW#&RQWUROOHU#IRU#D#WDUJHW#V\VWHP1#,W#LV#DQ#LQSXW#ZKHQ#
WKH#$',#EXQGOH#LV#GLVFRQQHFWHG#IURP#WKH#(9%1

< 9616 2 616#9#3RZHU#LQGLFDWLRQ²WKLV#OLQH#LV#PHUHO\#IRU#LQGLFDWLRQ1#1R#
VLJQLILFDQW#SRZHU#PD\#EH#GUDZQ#IURP#WKLV#OLQH1

43 '6'2 ,22 'HEXJ#6HULDO#'DWD#2XWSXW#IURP#WKH#03&²FRQILJXUHG#RQ#WKH#
03&¶V#-7$*#SRUW1#7KLV#VLJQDO#LV#DQ#RXWSXW#ZKHQ#WKH#'HEXJ#
3RUW#&RQWUROOHU#LV#RQ#WKH#ORFDO#03&#RU#ZKHQ#WKH#$',#EXQGOH#
LV#GLVFRQQHFWHG#IURP#WKH#(9%1#,W#LV#DQ#LQSXW#ZKHQ#WKH#
$'6#LV#D#'HEXJ#3RUW#&RQWUROOHU#IRU#D#WDUJHW#V\VWHP1
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 9056

91518915189151891518 8#9#3RZHU#&RQQHFWRU#3438#9#3RZHU#&RQQHFWRU#3438#9#3RZHU#&RQQHFWRU#3438#9#3RZHU#&RQQHFWRU#343
7KH#89#SRZHU#FRQQHFWRU#343/#LV#D#60OHDG/#WZR0SDUW#WHUPLQDO#EORFN1#7KH#SOXJ#SDUW#LV#
VROGHUHG#WR#WKH#3ULQWHG#&LUFXLW#%RDUG#+3&%,#DQG#WKH#UHFHSWDFOH#LV#FRQQHFWHG#WR#WKH#SRZHU#
VXSSO\#WR#IDFLOLWDWH#IDVW#FRQQHFWLRQ2GLVFRQQHFWLRQ#RI#SRZHU#DQG#UHGXFH#SK\VLFDO#VWUHVV#
RQ#WKH#VROGHUV#WR#PDLQWDLQ#D#VROLG#FRQQHFWLRQ#RYHU#WLPH1#7DEOHýçðìí#OLVWV#WKH#343#SLQRXW1#

91519915199151991519 560565#3RUW#&RQQHFWRU#344560565#3RUW#&RQQHFWRU#344560565#3RUW#&RQQHFWRU#344560565#3RUW#&RQQHFWRU#344
7KH#560565#SRUW#FRQQHFWRU#344#LV#D#<0SLQ/#<3�/#'07\SH#UHFHSWDFOH#FRQQHFWRU/#VLJQDOV#RI#
ZKLFK#DUH#SUHVHQWHG#LQ#7DEOHýçðìì1

7DEOH#90431##343#,QWHUFRQQHFW#6LJQDOV

3LQ#
1XPEHU

6LJQDO#
1DPH 'HVFULSWLRQ

4 89 8#9#LQSXW#IURP#H[WHUQDO#SRZHU#VXSSO\

5 *1' *1'#OLQH#IURP#H[WHUQDO#SRZHU#VXSSO\

6 *1' *1'#OLQH#IURP#H[WHUQDO#SRZHU#VXSSO\

7DEOH#90441##344#,QWHUFRQQHFW#6LJQDOV

3LQ#1R1 6LJQDO#1DPH 'HVFULSWLRQ

4 &' &DUULHU#'HWHFW#RXWSXW#IURP#WKH#$70&#(9%

5 7; 7UDQVPLW#'DWD#RXWSXW#IURP#WKH#$70&#(9%

6 5; 5HFHLYH#'DWD#LQSXW#WR#WKH#$70&#(9%

7 '75 'DWD#7HUPLQDO#5HDG\#LQSXW#WR#WKH#$70&#(9%

8 *1' *URXQG#VLJQDO#RI#WKH#$70&#(9%

9 '65 'DWD#6HW#5HDG\#RXWSXW#IURP#WKH#$70&#(9%

: 576#+11&1, 5HTXHVW#7R#6HQG²WKLV#OLQH#LV#QRW#FRQQHFWHG#LQ#WKH#$70&#(9%1

; &76 &OHDU#7R#6HQG#RXWSXW#IURP#WKH#$70&#(9%

< ² 1RW#FRQQHFWHG
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6XSSRUW#,QIRUPDWLRQ

9057 $70&#(9%#8VHU¶V#0DQXDO 027252/$

9151:9151:9151:9151: (WKHUQHW#3RUW#&RQQHFWRU#345(WKHUQHW#3RUW#&RQQHFWRU#345(WKHUQHW#3RUW#&RQQHFWRU#345(WKHUQHW#3RUW#&RQQHFWRU#345
7KH#(WKHUQHW#FRQQHFWRU#RQ#WKH#$70&#(9%#345/#LV#D#7ZLVWHG03DLU#+430%DVH07,#FRPSDWLEOH#
FRQQHFWRU1#8VH#LV#GRQH#ZLWK#<3R/#;0SLQ/#5-78#FRQQHFWRU/#VLJQDOV#RI#ZKLFK#DUH#GHVFULEHG#LQ#
7DEOHýçðìë1

9151;9151;9151;9151; $',#3RUW#&RQQHFWRU#346#$',#3RUW#&RQQHFWRU#346#$',#3RUW#&RQQHFWRU#346#$',#3RUW#&RQQHFWRU#346#
7KH#$',#SRUW#FRQQHFWRU#346#LV#D#6:0SLQ/#<3R/#'07\SH#SOXJ#FRQQHFWRU/#VLJQDOV#RI#ZKLFK#DUH#
GHVFULEHG#LQ#7DEOHýçðìê1

7DEOH#90451##345#(WKHUQHW#3RUW#,QWHUFRQQHFW#6LJQDOV

3LQ#1R1 6LJQDO#1DPH 'HVFULSWLRQ

4 737; 7ZLVWHG03DLU#7UDQVPLW#'DWD#SRVLWLYH#RXWSXW#IURP#WKH#$70&#(9%

5 737; 7ZLVWHG03DLU#7UDQVPLW#'DWD#QHJDWLYH#RXWSXW#IURP#WKH#$70&#(9%

6 735; 7ZLVWHG03DLU#5HFHLYH#'DWD#SRVLWLYH#LQSXW#WR#WKH#$70&#(9%

7 ² 1RW#FRQQHFWHG

8 ² 1RW#FRQQHFWHG

9 735; 7ZLVWHG03DLU#5HFHLYH#'DWD#QHJDWLYH#LQSXW#WR#WKH#$70&#(9%

: ² 1RW#FRQQHFWHG

; ² 1RW#FRQQHFWHG

7DEOH#90461##346#$',#3RUW#,QWHUFRQQHFW#6LJQDOV#

3LQ#1R1 6LJQDO#1DPH 'HVFULSWLRQ

4 ² 1RW#FRQQHFWHG#ZLWK#WKLV#DSSOLFDWLRQ

5 'B& 'DWD2&RQWURO#VHOHFWLRQ1#:KHQ#4/#WKH#'HEXJ#3RUW#FRQWUROOHU¶V#GDWD#UHJLVWHU#
LV#DFFHVVHG/#ZKHQ#3#WKH#'HEXJ#3RUW#FRQWUROOHU¶V#FRQWURO#UHJLVWHU#LV#
DFFHVVHG

6 +67B$&. +RVW#$FNQRZOHGJH#LQSXW#VLJQDO#IURP#WKH#KRVW

7 $'6B65(6(7 :KHQ#DVVHUWHG#+4,#DQG#WKH#DGV#LV#VHOHFWHG#E\#WKH#KRVW/#JHQHUDWHV#
6RIWZDUH#5HVHW#WR#WKH#03&

8 $'6B+5(6(7 :KHQ#DVVHUWHG#+4,#DQG#WKH#$'6#LV#VHOHFWHG#E\#WKH#KRVW#DQG#JHQHUDWHV#D#
+DUGZDUH#5HVHW#WR#WKH#03&

9 $'6B6(/5 $',#,2)#DGGUHVV#OLQH#5#+06%,

: $'6B6(/4 $',#,2)#DGGUHVV#OLQH#4

; $'6B6(/3 $',#,2)#DGGUHVV#OLQH#3#+/6%,

< +267B5(4 +267#5HTXHVW#LQSXW#VLJQDO#IURP#WKH#KRVW
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 9058

43 $'6B5(4 $'6#5HTXHVW#RXWSXW#VLJQDO#IURP#WKH#03&;542;93$'6#WR#WKH#KRVW

44 $'6B$&. $'6#$FNQRZOHGJH#RXWSXW#VLJQDO#IURP#WKH#03&;542;93$'6#WR#WKH#KRVW

45 ² 1RW#FRQQHFWHG#ZLWK#WKLV#DSSOLFDWLRQ

46 ² 1RW#FRQQHFWHG#ZLWK#WKLV#DSSOLFDWLRQ

47 ² 1RW#FRQQHFWHG#ZLWK#WKLV#DSSOLFDWLRQ

48 ² 1RW#FRQQHFWHG#ZLWK#WKLV#DSSOLFDWLRQ

49 3'4 %LW#4#RI#WKH#$',#SRUW#GDWD#EXV

4: 3'6 %LW#6#RI#WKH#$',#SRUW#GDWD#EXV

4; 3'8 %LW#8#RI#WKH#$',#SRUW#GDWD#EXV

4< 3': %LW#:#RI#WKH#$',#SRUW#GDWD#EXV

53±58 *1' *URXQG

59 ² 1RW#FRQQHFWHG#ZLWK#WKLV#DSSOLFDWLRQ

5:±5< +267B9&& +267#9&&#LQSXW#IURP#WKH#KRVW1#8VHG#WR#TXDOLI\#$'6#VHOHFWLRQ#E\#WKH#
KRVW1#:KHQ#KRVW#LV#RII/#WKH#'HEXJ#3RUW#FRQWUROOHU#LV#GLVDEOHG1

63 +267B(1$%/( +267#(QDEOH#LQSXW#VLJQDO#IURP#WKH#KRVW1#+$FWLYH#ORZ,1#,QGLFDWHV#WKDW#WKH#
KRVW#FRPSXWHU#LV#FRQQHFWHG#WR#$'61#8VHG/#LQ#FRQMXQFWLRQ#ZLWK#
+267B9&&#DQG#$'6B6(/+5=3,#WR#TXDOLI\#$'6#VHOHFWLRQ#E\#WKH#KRVW1

64±66 *1' *URXQG

67 3'3 %LW#3#RI#WKH#$',#SRUW#GDWD#EXV

68 3'5 %LW#5#RI#WKH#$',#SRUW#GDWD#EXV

69 3'7 %LW#7#RI#WKH#$',#SRUW#GDWD#EXV

6: 3'9 %LW#9#RI#WKH#$',#SRUW#GDWD#EXV

7DEOH#90461##346#$',#3RUW#,QWHUFRQQHFW#6LJQDOV##+&RQWLQXHG,

3LQ#1R1 6LJQDO#1DPH 'HVFULSWLRQ
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6XSSRUW#,QIRUPDWLRQ

9059 $70&#(9%#8VHU¶V#0DQXDO 027252/$

916 $70&#(9%#3DUWV#/LVW

7KH#IROORZLQJ#LV#WKH#SDUW#OLVW#RI#DOO#WKH#FRPSRQHQWV#WKDW#DUH#XVHG#RQ#WKH#ERDUG1

7DEOH#90471##$70&#(9%#3DUWV#/LVW#

5HIHUHQFH#'HVLJQDWLRQ 3DUW#'HVFULSWLRQ 0IU1 3DUW#&

&4#&57#&467#&47;#&499#&4:6#
&4::#&4;:#&4<3#&4<;#&4<<

&DSDFLWRU#43#µ)/#53#9/#43(/#
60'#6L]H#&/#7DQWDOXP

6,(0(16 %784<90+77:80.53

&5#&6#&7#&9#&:#&;#&<#&43#
&44#&45#&46#&47#&48#&49#&4:#
&4;#&4<#&53#&54#&55#&56#&58#
&59#&5:#&5;#&5<#&63#&64#&65#
&66#&67#&68#&69#&6:#&6;#&6<#
&73#&74#&76#&77#&78#&79#&7:#
&7;#&7<#&83#&84#&85#&86#&87#
&88#&89#&8:#&8;#&8<#&93#&95#
&88#&89#&8:#&8;#&8<#&93#&95#
&:3#&:4#&:5#&:6#&:7#&:8#&:9#
&::#&:;#&:<#&;3#&;4#&;5#&;6#
&;7#&;8#&;9#&;:#&;;#&;<#&<3#
&<4#&<5#&<6#&<7#&<8#&<9#&<:#

&<;#&<<#&433#&434#&435#
&436#&437#&438#&439#&43:#
&43<#&443#&444#&445#&446#
&447#&448#&449#&44:#&44;#
&44<#&453#&454#&455#&456#
&457#&458#&459#&45:#&45;#
&45<#&463#&464#&465#&466#
&468#&469#&46:#&46;#&46<#
&473#&474#&475#&476#&477#
&478#&479#&47:#&483#&484#
&485#&486#&487#&488#&489#
&48:#&48;#&48<#&494#&495#
&496#&498#&4:7#&4:8#&4:9#
&4:;#&4:<#&4;3#&4;4#&4;5#
&4;6#&4;8#&4;;#&4;<#&4<6#

&4<7#&4<8#&4<9#

&DSDFLWRU#314#µ)#60'#4539#
&HUDPLF

6,(0(16 %6:;:50.8437.

&8 &DSDFLWRU#55#µ)/#58#9/#43(/#
60'/#(OHFWURO\WH#

$9; 7$-'559.35851-

&75 &DSDFLWRU#8333#S)/#83#9/#
43(/#60'#4539/#&HUDPLF#

$9; $945398&#835.#$:33-

&94#&49; &DSDFLWRU#433#µ)/#43#9/#43(/#
60'#6L]H#'/#7DQWDOXP

6,(0(16 %784<90+543:0.43

&43; &DSDFLWRU#3134#µ)#60'#4539#
&HUDPLF

6,(0(16 %6:;:50.8436.
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 905:

&47<#&493# &DSDFLWRU/#317:#µ)/#60'/#
4;45#&HUDPLF

$9; $945398&#7:7.#$:33-

&497#&49:#&49<#&4:3#&4:4#
&4:5#&4;9

&DSDFLWRU#43#Q)/#83#9/#43(/#
132/#60'#4543/#&HUDPLF

9,75$0121 9-4543$436.;$7

&4;7#&4<4 &DSDFLWRU#9;#S)/#83#9/#8(/#
60'#4539/#&HUDPLF

6,(0(16 %6:;:40.89;3-

&4<5 &DSDFLWRU#6<33#S)/#83#9/#8(/#
&2*/#60'#4543#&HUDPLF

6,(0(16 %6:<7<0.86<5-

&4<: &DSDFLWRU#3136<#µ)/#83#9/#8(/#
60'#4539/#&HUDPLF

6,(0(16 %6:;:50.86<6-

&74#&75#&76#&77#&78#&79#
&7:#&7;#&7<#&743#

&DSDFLWRU#433#S)/#83#9/#43(/#
60'#4539/#&HUDPLF

6.0 %6:;:40.84340-95

'4 'LRGH#60' 0RWRUROD //7337*

'5 'LRGH#3DLU/#FRPPRQ#FDWKRGH #0RWRUROD 0%5'953&7

'6 =HQHU#'LRGH/#8#9#60' 0RWRUROD 460&813$76

'64#'66#'67 'LS06ZLWFK/#7#×#6367/#60' *5$<+,// <3+%:376

'65 'LS06ZLWFK/#5#×#6367/#60' *5$<+,// <3+%:356

)4 )XVH/#8#$2583#9#0LQLDWXUH#8#×#
53#PP/#)DVW0EORZ

+4#+5#+6#+7#+8 *QG#%ULGJH/#*ROG#3ODWHG 35(&,',3 <<<0440445043

-34#-35#-38#-39 -XPSHU#+HDGHU/#60SROH#ZLWK#
)DEULFDWHG#-XPSHU

0ROH[ 6'$0;:489036

-36#-37 -XPSHU#+HDGHU/#60SROH#×#5#
ZLWK#)DEULFDWHG#-XPSHU

6DPWHF 76004363406'90-+9

/4#/5 ,QGXFWRU#;15#P+\# %28516 3745466

/6#/7#/8#/9#/:#/;#/<#/43 60#%HDGV/#4#µ+ 5LWH#3URGXFWV 5::835477:

/'4#/'5#/'4<#/'54#/'55 /HG#5HG#60' 6,(0(16 /6#79:30+.

/'6#/'7#/'8#/'9#/':#/';#
/'48#/'49#/'4:#/'4;

/HG#*UHHQ#60' 6,(0(16 /*#79:30+.

/'<#/'43#/'44#/'45#/'46#
/'47#/'53

/HG#<HOORZ#60' 6,(0(16 /<#79:30+.

34#35 &RQQHFWRU#<90SLQ/#UHFHSWDFOH/#
',1#74945/#<3�

(/&2 59;7::3<9335358

36#37#38#39#3:#3; +3#/RJLF#$QDO\]HU#0,&7256;#
&RQQHFWRU

$03 50:9:33705

7DEOH#90471##$70&#(9%#3DUWV#/LVW##+&RQWLQXHG,

5HIHUHQFH#'HVLJQDWLRQ 3DUW#'HVFULSWLRQ 0IU1 3DUW#&
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6XSSRUW#,QIRUPDWLRQ

905; $70&#(9%#8VHU¶V#0DQXDO 027252/$

3< -XPSHU#+HDGHU/#80SROH#×#5#
ZLWK#)DEULFDWHG#-XPSHU

6DPWHF 76004383406'90-+43

343 &RQQHFWRU#60SLQ/#3RZHU/#
6WUDLJKW/#ZLWK#IDOVH#LQVHUWLRQ#
SURWHFWLRQ1

:% ;44660586636686

344 &RQQHFWRU#<0SLQ/#UHFHSWDFOH/#
'07\SH/#<3�

.&& '103<0605&=

345 &RQQHFWRU#;0SLQ/#5-78#
5HFHSWDFOH/#<3�

.&& <33480;3;&

346 &RQQHFWRU#6:0SLQ/#SOXJ/#'0
7\SH/#<3�

.&& '106:0305&=

54#55#56#57#58#59#5:#5;#5<#
543#546#547#548#549#54:#54<#
554#556#557#558#55<#563#564#
565#567#568#56:#56<#573#574#
575#576#579#57:#57;#57<#583#
584#587#588#58:#58<#596#599#
59:#5:3#5:6#5:9#5:<#5;6#5;7#
5;8#5;9#5;:#5;;#5;<#5<<#
5433#5434#5435#5436#5437#
543:#5445#5446#5447#5453#
5454#5455#5456#5457#5466#
5467#5468#5469#546:#546;#

576#5744

5HVLVWRU#43#.Ω/#4(/#60'#
4539/#42;#:

#52'(567(,1 '58#343.#)&8

544#553#56;#585#586#5475 5HVLVWRU#4#.Ω, 5%,#60'#4539/#
42;#:

$9; &565#435)#7

545 5HVLVWRU#5#NΩ/#4(/#60'#4539/#
42;#:

%28516 &54539#);#5334(

54;#559#577#58;#5<6 5HVLVWRU#71:#.Ω/#4(/#60'#
4539/#42;#:

52'(567(,1 '58#7.:#)&6

555 5HVLVWRU#843#Ω/#4(/#60'#
4539/#42;#:

%28516 &54539#-:#7:5(

55: 5HVLVWRU#7:#.Ω, 1%,#60'#
4539/#42;#:

.<2&(5$ &565#7:6-7

55;#566#569#578#5<7#5<8#5<9#
5438

5HVLVWRU#:8#Ω/#8(/#60'#
4539/#42;#:

'5$/25,& &54539#433#:85-

589#5<:#5439#5448#5459 5HVLVWRU#433#Ω, 1%,#60'#
4539/#42;#:

52'(567(,1 '58#4335#)&6

593 5HVLVWRU#43#Ω, 1%, 60'#4539/#
42;#:

52'(567(,1 '58#435#)&6

7DEOH#90471##$70&#(9%#3DUWV#/LVW##+&RQWLQXHG,

5HIHUHQFH#'HVLJQDWLRQ 3DUW#'HVFULSWLRQ 0IU1 3DUW#&
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 905<

594#595#597#598#59;#59<#5:4#
5:5#5:7#5:8#5::#5:;#5;3#5;4

5HVLVWRU#483#Ω, 5%#60'#
4539/#42;#:

%28516 &54539#-:#484#(

5;5#5<3#5463#5464 5HVLVWRU#665#Ω/#8(/#60'#
4539/#42;#:

52'(567(,1 '58#6655#)&8

5<4#5<;#543< 5HVLVWRU#533#Ω/#8(/#60'#
4539/#42;#:

52'(567(,1 '58#5335#)&8

5<5 5HVLVWRU#745#Ω/#8(/#60'#
4539/#42;#:

52'(567(,1 '587455#)&8

543;#5449 5HVLVWRU#6<14#Ω, 1%, 60'#
4539/#42;#:

7<2+0 50&#453942;:#6<(

5443#5444 5HVLVWRU#56:#Ω, 1%,#60'#
4539/#42;#:

52'(567(,1 '58#56:5#)&6

544:#544;#544< 5HVLVWRU#;319#Ω, 1%, 60'#
4539/#42;#:

7<2+0 50&#453942;:#;3(

5458 5HVLVWRU#3#Ω, 60'#4539/#
42;#:

7<2+0 50&#4539#3(#4(

545:#545;#545< 5HVLVWRU#463#Ω, 5%#60'#
4539/#42;#:

%28516 &54539#-:#464#(

5465 5HVLVWRU#5<7#Ω/#4(/#60'#
4539/#42;#:

7<2+0 50&#4539#5<7(#4(

546<#5473#5474 5HVLVWRU#55#Ω, 5%,#60'#4539/#
42;#:

52'(567(,1 '58#575#)&6

5476 5HVLVWRU#576#Ω, 1%,#60'#
4539/#42;#:

52'(567(,1 '58#5765#)&6

5477#5478#5479#547:#547; 5HVLVWRU#663#Ω/#8(/#60'#
4539/#42;#:

52'(567(,1 '58#6655#)&8

514#515# 5HVLVWRU#1HWZRUN#:8#Ω/#8(/#
;#UHVLVWRUV/#490SLQ

%28516 7;493#334#:83-

516 5HVLVWRU#1HWZRUN#55#Ω/#8(/#
;#UHVLVWRUV/#490SLQ

'$/( 620&#49#36#553-

574#575#577#578#579#57:#
5743#5745#5746#5747

5HVLVWRU#7<1<#Ω/#4(/#60'#
4539/#42;#:

'5$/25,& 646*7<5<)-%

57;#57< 5HVLVWRU#6918#Ω/#4(/#60'#
3936/#42;#:

'5$/25,& 644*6958)-5

6:4# 63'7/#SXVK#EXWWRQ/#5('/#
6HDOHG

&#)#. .6455550&4(

7DEOH#90471##$70&#(9%#3DUWV#/LVW##+&RQWLQXHG,

5HIHUHQFH#'HVLJQDWLRQ 3DUW#'HVFULSWLRQ 0IU1 3DUW#&
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6XSSRUW#,QIRUPDWLRQ

9063 $70&#(9%#8VHU¶V#0DQXDO 027252/$

6:5 63'7/#SXVK#EXWWRQ/#%/$&./#
6HDOHG

&#)#. .6455560&4(

84 03&;936$5#3RZHU48,&&
4<#×#4<#%*$#$GDSWHU
4<#×#4<#6RFNHW#7KUX0KROH

0RWRUROD
$QGRQ#

(OHFWURQLFV#
+$(&,

33&;9365=383%
4304<036068:05:60*37
4304<036068:05:7.0364

85 $70#&HOO#3URFHVVRU#5HY#%
5:50SLQ#3URWRW\SH#%*$#
6RFNHW

0RWRUROD
&7,

0&<5834*&
;55:05:504033

86#883#8:3#8::#8;7 2FWDO#/RZ#9ROWDJH#&026#
%XIIHU

0RWRUROD 0&:7/&;874

87#87;#895#8:4 /RZ#9ROWDJH#&026#2FWDO#
7UDQVSDUHQW#/DWFK

0RWRUROD 0&:7/&;8:6

88 :50SLQ#7#0E\WH#93#QV#'5$0#
6,00
:50SLQ#6,00#6RFNHW

0RWRUROD
$03

0&069433(;3
;5536507

89 ;30SLQ#5#0E\WH#453#QV#)/$6+#
6,00
;30SLQ#6,00#6RFNHW

0RWRUROD

$03

0&05<353(

;5536508

8:#8;#8<#843 :50SLQ#4#0E\WH#48#QV#65$0#
6,00
:50SLQ#6RFNHW

&\SUHVV

$03

&<04;74&3:

;5536507

844#886#887#88:#88;#893#894#
898#899#89:#89<#8:6#8:8#8:<#

8;6

/RZ#9ROWDJH#&026#2FWDO#
%XIIHU

0RWRUROD 0&:7/&;577

845 8#0+]#&ORFN#JHQHUDWRU1#616#9/#
&026#OHYHOV1
470SLQ#60'#6RFNHW

0*507HFK#00
7521

3UHFL0'LS

0+47)#$'81330#616

4430<406470740438

846#84; /RZ#9ROWDJH#&026#4;0ELW#
8QLYHUVDO#%XV#7UDQVFHLYHU

1DWLRQDO#
6HPLFRQGXFWRU

:7/&;49834

847 7.#×#97#ELW#&RQWHQW0
$GGUHVVDEOH#0HPRU\

0RWRUROD 0&09<&565

848#85:#863#864#86:#86;#86<#
873

0$&+553#3URJUDPPDEOH#
/RJLF#'HYLFH/#43#QV/#3/&&
9;0SLQ#3/&&#6RFNHW

$0'

$03

0$&+553043-&

;555;304

849#84:#855#85;#85< 45;.#×#;0ELW#65$0/#8#9/#48#QV 0RWRUROD 0&09559%%;-48

84< 3$/499;/#(OHFWULFDOO\#
(UDVDEOH/#8#QV/#3/&&
530SLQ#3/&&#6RFNHW

$0'

$03

3$/&(499;+08-&28

;555:304

7DEOH#90471##$70&#(9%#3DUWV#/LVW##+&RQWLQXHG,

5HIHUHQFH#'HVLJQDWLRQ 3DUW#'HVFULSWLRQ 0IU1 3DUW#&
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6XSSRUW#,QIRUPDWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO 9064

853#854#858#859 49.#×#<0ELW#$V\QFKURQRXV#
),)2/#430QV/#3/&&

&\SUHVV &<:&795$043-&

856 58#0+]#&ORFN#JHQHUDWRU/
616#9/#&026#OHYHOV1

470SLQ#60'#6RFNHW

0(&#0#0RGHUQ#
(QWHUSULVH#
&RUSRUDWLRQ
3UHFL0'LS

+;204588#5813330+]

4430<406470740438

857 /RZ#9ROWDJH#3//#FORFN#'ULYHU 0RWRUROD 03&<64)$

865#867 3$/55943/#(OHFWULFDOO\#
(UDVDEOH/#8#QV/#3/&&
5;0SLQ#3/&&#6RFNHW

$0'

$03

3$/&(55943+08-&28

;555:504

866#868 63$5(57

869 8#$/#616#9#/RZ#'URSRXW#
9ROWDJH#5HJXODWRU

0LFUHO 0,&5<833%7

874 6DWXUQ#8VHU#1HWZRUN#,QWHUIDFH#
+6281,,#/LWH/#$70#3+<#GHYLFH#
IRU#488#0ESV#)LEHU02SWLF#/LQH

30&06LHUUD 30867905&#6281,#/,7(

875 560565#7UDQVFHLYHU#+6#×#6, 0RWRUROD 0&478:3:':

876 43#%DVH07#)LOWHU#QHWZRUN 3XOVH#
(QJLQHHULQJ

3(09;359

877 (QKDQFHG#(WKHUQHW#6HULDO#
7UDQVFHLYHU1

0RWRUROD 0&9;493)%

878 %XIIHU#6FKPLWW07ULJJHU 0RWRUROD 0&:7/6577'

879 4<177#0+]#&ORFN#JHQ1/#8#9
470SLQ#60'#6RFNHW

&20&/.
3UHFL0'LS

&075$)2+
4430<406470740438

87: $70#0XOWLPRGH#)LEHU#
7UDQVFHLYHUV#IRU#621(7#2&0
626'+#67004

+HZOHWW#
3DFNDUG

+)%508538

87<#88<#8:9#8;8 5HVLVWRU#1HWZRUN#43#.Ω/#8(/#
46#UHVLVWRUV/#470SLQ

'$/( 620&#47#34#436-

884#885#888#889# /RZ#9ROWDJH#&026#2FWDO#
7UDQVFHLYHU

0RWRUROD 0&:7/&;578'

896 9ROWDJH#OHYHO#GHWHFWRU1#5DQJH#
518<8#9±51;38#91#21'1#RXWSXW

6HLNR 60;385$1<01+0;

897 6FKPLWW07ULJJHU#+H[#,QYHUWHU 0RWRUROD 0&:7$&747'

89;#8:5#8:7#8:;#8;5 /RZ09ROWDJH#&026#2FWDO#
'07\SH#)OLS0)ORS#

0RWRUROD 0&:7/&;8:7'

7DEOH#90471##$70&#(9%#3DUWV#/LVW##+&RQWLQXHG,

5HIHUHQFH#'HVLJQDWLRQ 3DUW#'HVFULSWLRQ 0IU1 3DUW#&

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



6XSSRUW#,QIRUPDWLRQ

9065 $70&#(9%#8VHU¶V#0DQXDO 027252/$

8;3#8;4 2FWDO#&026#%XIIHU/#77/#
/HYHOV

0RWRUROD 0&:7$&7874'

8;9 2FWDO#&026#%XIIHU 0RWRUROD 0&:7$&874'

<4 &U\VWDO#UHVRQDWRU/#53#0+]/#
60'/#)XQGDPHQWDO#
2VFLOODWLRQ#PRGH/#)UHTXHQF\#
WROHUDQFH#�83#SSP/#'ULYH0
OHYHO²4#P:#�315#P:/#6KXQW#
FDSDFLWDQFH²:S)#0D[1/#
/RDG#FDSDFLWDQFH²65S)/#
(TXLYDOHQW#6HULHV#5HVLVWDQFH#
²83#Ω#0D[1#
,QVXODWLRQ#5HVLVWDQFH²
833#0Ω#DW#433#9GF

0(&#0#0RGHUQ#
(QWHUSULVH#
&RUSRUDWLRQ

+&07<2806006

7DEOH#90471##$70&#(9%#3DUWV#/LVW##+&RQWLQXHG,

5HIHUHQFH#'HVLJQDWLRQ 3DUW#'HVFULSWLRQ 0IU1 3DUW#&
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027252/$ $70&#(9%#8VHU¶V#0DQXDO $04

$
3URJUDPPDEOH#/RJLF#(TXDWLRQV

7KH#$70&#(9%#KDV#44#SURJUDPPDEOH#ORJLF#GHYLFHV#RQ#LW1#8VH#LV#GRQH#ZLWK#0$&+553043#
E\#$0'1#7KHVH#GHYLFH#VXSSRUW#WKH#IROORZLQJ#IXQFWLRQ#RQ#WKH#(9%=

� 873#0#'HEXJ#3RUW#&RQWUROOHU1
� 86;#0#DX[LOLDU\#ERDUG#FRQWURO#IXQFWLRQV/#H1J/1#EXIIHUV#FRQWURO/#ORFDO#LQWHUUXSWHU/#UHVHW#

ORJLF/#HWF1·1
� 86<#0#%&651
� 84<#0#ORJLF#HTXDWLRQV#IRU#WKH#&$01
� 865#0#ORJLF#HTXDWLRQV#IRU#WKH#,QJUHVV#*HQHUDWRU1
� 867#0#ORJLF#HTXDWLRQV#IRU#WKH#(JUHVV#*HQHUDWRU1
� 864#0#,QJUHVV#*HQHUDWRU#HTXDWLRQV1
� 863#0#(JUHVV#*HQHUDWRU#DQG#,QJUHVV#5HFRUGHU#HTXDWLRQV1
� 86:#0#(JUHVV#5HFRUGHU#HTXDWLRQV1
� 848/85:#0#$GGUHVV#&RXQWHU#IRU#WKH#UHFRUGHUV1

$14 873³'HEXJ#3RUW#&RQWUROOHU
%------------------------------------------------------------------------------
%-#3GD#$'6#'HEXJ#3RUW#&RQWUROOHU1#############################################-
%-#0DFK#FRQWUROOHU#IRU#DQ#LQWHUIDFH#EHWZHHQ#6XQ#$',#SRUW#DW#RQH#VLGH/#WR######-
%-#GHEXJ#SRUW#DW#WKH#RWKHU1###################################################-
%------------------------------------------------------------------------------
%-#,Q#WKLV#ILOH#+:,=
%-#0#%XQGOH'HOD\#ILHOG#LQ#WKH#FRQWURO#UHJLVWHU#LV#FKDQJHG#WR#GHEXJ#SRUW#
%-###FORFN#IUTXHQF\#VHOHFW#DFFRUGLQJ#WR#WKH#IROORZLQJ#YDOXHV=
%-###3#0#GLYLGH#E\#;#+4158#0K],
%-###4#0#GLYLGH#E\#7#+518#0K],
%-###5#0#GLYLGH#E\#5#+8#0K],
%-###6#0#GLYLGH#E\#4#+43#0K],#GHIDXOW1
%-#0#$GGHG#FORFN#GLYLGHU#IRU#5#/#7/#;#RXWSXW#RI#ZKLFK#LV#URXWHG#H[WHUQDO\
%-###WR#WKH#L2I#FORFN#LQSXW1
%------------------------------------------------------------------------------
%-#,Q#WKLV#ILOH#+9,=
%-#0#581#VLJDQO#SRODULW\#ZDV#FKDQJHG#WR#DFWLYH0KLJK/#WKLV/#WR#VXSSRUW
%-###RWKHU#FKDQJHV#IRU#UHYLVLRQ#3,/27#RI#WKH#DGV1
%------------------------------------------------------------------------------
%-#,Q#WKLV#ILOH#+8,#DGGHG=
%-#0#SURWHFWLRQ#DJDLQVW#VSLNHV#RQ#WKH#UHVHW#OLQHV/#VR#WKDW#WKH#LQWHUIDFH
%-###ZLOO#QRW#EH#UHVHW#E\#DQ#DFFLGHQWDO#VSLNH1
%-#0#'B&a#VLJQDO#ZDV#V\QFKURQL]HG#WR#DYRLG#DFFLGHQWDO#ZULWH#WR#FRQWURO
%-###GXULQJ#GDWD#ZULWH1
%-#0#'6',#LV#JLYHQ#YDOXH#++,#SULRU#WR#QHJDWLRQ#RI#65(6(7-#WR#FRPSO\#ZLWK#8;;
%-###IDPLO\#
%------------------------------------------------------------------------------

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



3URJUDPPDEOH#/RJLF#(TXDWLRQV

$05 $70&#(9%#8VHU¶V#0DQXDO 027252/$

%-#,Q#WKLV#ILOH#+7,#WKH#SRODULW\#RI#DGGUHVV#VHOHFWLRQ#OLQHV#LV#UHYHUVHG#VR
%-#WKDW#21#WKH#VZLWFK#UHSUHVHQW#DGGUHVV#OLQH#DW#KLJK#DQG#YLFH0YHUVD
%------------------------------------------------------------------------------
%-#,Q#WKLV#ILOH#+6,#WKH#,&ON#LV#QRW#UHVHWHG#DW#DOO#VR#LW#FDQ#EH#XVHG#WR#
%-#V\QF#SGD#UHVHW#VLJQDOV#LQVLGH1
%-#$GGHG#FRQVLGHUDWLRQ#IRU#UHVHW#JHQHUDWHG#E\#WKH#SGD=
%-#0#ZKHQ#SGD#LV#UHVHW#+L1H1/#LWV#KDUG#_#VRIW#UHVHW#VLJQDOV#DUH#DVVHUWHG/#
%-###LW#LV#QRW#DOORZHG#IRU#WKH#KRVW#WR#LQLWLDWH#GDWD#WUQDVIHU#WRZDUGV#WKH#SGD1
%-###,W#FDQ#KRZHYHU/#DFFHVV#WKH#FRQWURO#2#VWDWXV#UHJLVWHU#WR#HLWKHU#FKDQJH
%-###SDUDPHWHUV#DQG#2#RU#FKHFN#IRU#VWDWXV1
%-#0#7KH#VWDWXV#RI#UHVHW#VLJQDOV#LV#DGGHG#WR#WKH#VWDWXV#UHJLVWHU/#VR#LW#FDQ
%-###EH#SROOHG#E\#WKH#KRVW1
%------------------------------------------------------------------------------
##

PRGXOH#GEJBSUW:
WLWOH##*03&;93$'6#'HEXJ#3RUW#&RQWUROOHU1
########2ULJLQDWHG#IRU#3WHF#$'6/#6KORPR#5HFKHV#+06,/,#0#2FWREHU#59/#4<<6
########0RGLILHG#IRU#3GD#$'6/#<DLU#/LHEPDQ#0#+06,/,#0#$SULO#37/#4<<8
########0RGLILHG#IRU#$70&#(9%/#$PLWD\#%HOHU#0#+06,/,#0#0DUFK#4VW/#4<<;*

%------------------------------------------------------------------------------
%-#'HYLFH#GHFODUDWLRQ1########################################################-
%------------------------------------------------------------------------------
873#GHYLFH#*PDFK553D*>

%------------------------------------------------------------------------------
%-#&&&&&&&
-
%-#&########&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
%-#&#########&##&######&####&#######&####&##&&###&###&##&###&#######&#########-
%-#&&&&&######&&#######&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
%-#&##########&&#######&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
%-#&#########&##&######&####&#######&###&###&###&&##&####&##&#######&####&####-
%-#&&&&&&&##&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
%------------------------------------------------------------------------------

%------------------------------------------------------------------------------
%-#3LQV#GHFODUDWLRQ1##########################################################-
%------------------------------------------------------------------------------
%$',#3RUW#SLQV1

+VW5HT# 3,1#53#># %+RVW#WR#$'6/#ZULWH#SXOVH1#+,1,

$GV$FN# 3,1#64#,67<3(#*UHJ/#EXIIHU*>##%$'6#WR#KRVW/#ZULWH#DFN#+287/6V,

$GV5HT# 3,1#5#,67<3(#*UHJ/#EXIIHU*>###%$'6#WR#KRVW/#ZULWH#VLJQDO1#+287/6V,

+VW$FN# 3,1#87>##########%+RVW#WR#$'6/#ZULWH#DFN1###+,1,

$GV+DUG5HVHW# 3,1#83>##########%+RVW#WR#$'6/#+DUG#UHVHW1##+,1,

$GV6RIW5HVHW 3,1#4:>##########%+RVW#WR#$'6/#6RIW#UHVHW1##+,1,
###########################################
+VW(Qa# 3,1#6>###########%+RVW#FRQQHFWHG#WR#$'61####+,1,

+RVW9FF# 3,1#7<>##########%+RVW#WR#$'6/#KRVW#LV#RQ1##+,1,
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $06

'B&a# 3,1#84>##########%+RVW#WR#$'6/#VHOHFW#GDWD##
########################################%RU#FRQWURO#DFFHVV1########+,1,

$GV6HO3/
$GV6HO4/#
$GV6HO5###########3,1#55/#54/#<>##%+RVW#WR#$'6/#FDUG#DGGU1###+,1,

$GV$GGU3/
$GV$GGU4/
$GV$GGU5 # 3,1#:/#9/#8>#%$'6#ERDUG#DGGUHVV#VZLWFK1#+,1,###

$GV6HOHFWa# 12'(#,67<3(#*FRP/#EXIIHU*>#%$'6#VHOHFWLRQ#LQGLFDWRU1#+287,

%------------------------------------------------------------------------------
%-#3'$#SLQV1#,QFOXGLQJ#GHEXJ#SRUW1############################################-
%------------------------------------------------------------------------------
3GD+DUG5HVHWa# 3,1#73>########%3GD*V#KDUG#UHVHW#LQSXW1##+,221#R1G1,
3GD6RIW5HVHWa# 3,1#98>########%3GD*V#VRIW#UHVHW#RXWSXW1#+,221#R1G1,
9)/63/#9)/64# 3,1#43/#44>####%'HEXJ27UDS#PRGH/#UHSRUW1#+,1,
'6&.# 3,1#7;#LVW\SH#*FRP*>#%3GD*V#GHEXJ#SRUW#FORFN1#+2XW,
'6', 3,1#7:#LVW\SH#*FRP*>#%3GD*V#GHEXJ#VHULDO#GDWD#LQ#+2XW,
'6'2 ####3,1#7>###%#3GD*V#GHEXJ#VHULDO#GDWD#RXWSXW#+,Q,
%------------------------------------------------------------------------------
%-#0DFK#WR#$',#GDWD#EXV1######################################################-
%------------------------------------------------------------------------------
3':/
3'9/
3'8/
3'7/
3'6/
3'5/
3'4/
3'3# 3,1#99/93/9:/8</8;/8:/89/88>##%$',#GDWD#EXV1+,22,
%------------------------------------------------------------------------------
%-#&ORFN#JHQ#SLQV1############################################################-
%------------------------------------------------------------------------------
'EJ&ON# 3,1#49>################%'HEXJ#&ORFN#LQSXW#VRXUFH1#+,1,
'EJ&ON2XW# 3,1#66#LVW\SH#*FRP*#>########%#WR#EH#FRQQHFWHG#WR#,&ON1#+RXW,

&ON5# 3,1#47#LVW\SH#*UHJ/#EXIIHU*>#%,&ON#GLYLGHG#E\#5#+2XW,#+2XW#IRU#WHVWLQJ/#
####################################################################³###PD\#EH#QRGH,
,&ON 3,1#48> # %#&RQQHFWHG#WR#&ONRXW#H[WHUQDOO\#+,Q,
%------------------------------------------------------------------------------
%-#0LVF1#######################
%------------------------------------------------------------------------------
5XQ 3,1#56#LVW\SH#*FRP*>###%H[WHUQDO#LQGLFDWLRQ

%------------------------------------------------------------------------------
%-###&&& ###### ###-
%-####&#####&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
%-####&#####&&###&#####&####&#######&####&##&&###&###&##&###&#######&#########-
%-####&#####&#&##&#####&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
%-####&#####&##&#&#####&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
%-####&#####&###&&#####&####&#######&###&###&###&&##&####&##&#######&####&####-
%-###&&&####&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
%------------------------------------------------------------------------------
%------------------------------------------------------------------------------
%-#&ORFN#JHQUDWRU#,QWHUQDOV=
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$07 $70&#(9%#8VHU¶V#0DQXDO 027252/$

%------------------------------------------------------------------------------
'EJ&ON'LY%\5 12'(#LVW\SH#*UHJ/#EXIIHU*>
'EJ&ON'LY%\7 12'(#LVW\SH#*UHJ/#EXIIHU*>
'EJ&ON'LY%\; 12'(#LVW\SH#*UHJ/#EXIIHU*>#%#FRXQWHU#+GLYLGHU,#VLJQDOV1

&VWU3 12'(#LVW\SH#*UHJ/#EXIIHU*>#
&VWU4 12'(#LVW\SH#*UHJ/#EXIIHU*>#%#&ORFN#6DIH#7UDQVLWLRQ#5HJLVWHU

%------------------------------------------------------------------------------
%-#5HVHW#DFWLYH1#+$FWLYH#ZKHQ#DW#OHDVW#RQH#RI#WKH#UHVHW#VRXUFHV#LV#DFWLYH,####-
%------------------------------------------------------------------------------
3ULP5HVHW 12'(#LVW\SH#*FRP*>####%#3ULPDU\#5HVHW1#+RVW#LQLWLDWHG
'B3ULP5HVHW 12'(#LVW\SH#*FRP*>###%#GHOD\HG#5HVHW
''B3ULP5HVHW# 12'(#LVW\SH#*FRP*>#########%#GRXEOH#GHOD\HG#SULPDU\#UHVHW1

5HVHW 12'(#LVW\SH#*FRP*>########%#,QWHUIDFH#UHVHW1
3GD5VW 12'(#LVW\SH#*UHJ/#EXIIHU*>#%#SGD#FRQWLQXHG2LQLWLDWHG#SDUW#RI#WKH#VWDWXV
UHJLVWHU1

%------------------------------------------------------------------------------
%-#$'6B$&./#$'6B5(4#DX[LOLDU\#LQWHUQDO#FRQWURO#VLJQDOV########################-
%------------------------------------------------------------------------------
6B+VW5HT 12'(#LVW\SH#*UHJ*>###%V\QF1#KRVW#UHT1
'6B+VW5HT 12'(#LVW\SH#*UHJ*>##%#GRXEOH#V\QF1#KRVW#UHT1

6B'B&a 12'(#LVW\SH#*UHJ/#EXIIHU*>##%#V\QFKURQL]HG#GDWD2#FRQWURO#VHOHFWLRQ

6B+VW$FN 12'(#LVW\SH#*UHJ/#EXIIHU*>#%#V\QF#KRVW#DFN
'6B+VW$FN 12'(#LVW\SH#*UHJ/#EXIIHU*>#%#GRXEOH#V\QF#KRVW#DFN

%XQGOH'HOD\4/
%XQGOH'HOD\3 12'(#LVW\SH#*UHJ/#EXIIHU*>##%GHOD\#FRXQWHU#IRU#EXQGOH#GHOD\#FRPSHQVD0
WLRQ
%QG7PU([S 12'(#LVW\SH#*FRP*>############%#WHUPLQDO#FRXQW#IRU#EXQGOH#GHOD\#WLPHU1
3'2H 12'(#LVW\SH#*FRP*>################%0DFK#WR#$',#GDWD#2(1

3GD+DUG5HVHW(Q 12'(#LVW\SH#*FRP*>####%#HQDEOHV#KDUG#UHVHW#EXIIHU1
3GD6RIW5HVHW(Q 12'(#LVW\SH#*FRP*>####%#HQDEOHV#VRIW#UHVHW#EXIIHU1

%------------------------------------------------------------------------------
%-#7[#6KLIW#5HJLVWHU##########################################################-
%------------------------------------------------------------------------------
7[5HJ:/
7[5HJ9/
7[5HJ8/
7[5HJ7/
7[5HJ6/
7[5HJ5/
7[5HJ4/
7[5HJ3 12'(#LVW\SH#*UHJ/#EXIIHU*>#%#7UDQVPLW#ODWFK#DQG#VKLIW#UHJLVWHU

%------------------------------------------------------------------------------
%-#7[#&RQWURO#/RJLF###########################################################-
%------------------------------------------------------------------------------
7[:RUG/HQ6/
7[:RUG/HQ5/
7[:RUG/HQ4/
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $08

7[:RUG/HQ3 12'(#LVW\SH#*UHJ/#EXIIHU*>#%#&RXQWHU/#FRXQWV#+RQ#IDVW#FORFN/
%#WR#JDLQ#425#FORFN#UHVROXWLRQ,
%#WUDQVPLVVLRQ#OHQJWK

7[:RUG(QG 12'(#LVW\SH#*FRP*>#########%#7HUPLQDO#FRXQW/#VHWV#WUDQVPLVVLRQ#OHQJWK1
7[(Q 12'(#LVW\SH#*UHJ/#EXIIHU*>###%#7UDQVPLW#(QDEOH1
7[&ON6QV 12'(#LVW\SH#*UHJ/#EXIIHU*>##%#WUDQVPLW#FORFN#SRODULW\

%------------------------------------------------------------------------------
%-#5[#6KLIW#5HJLVWHU##########################################################-
%------------------------------------------------------------------------------
5[5HJ3 12'(#LVW\SH#*UHJ/#EXIIHU*>#%#UHFHLYH#VKLIW#UHJLVWHU#DQG#ODWFK#
%------------------------------------------------------------------------------
%-#5[#&RQWURO#/RJLF###########################################################-
%------------------------------------------------------------------------------
'VGL(Q 12'(#LVW\SH#*UHJ*>###########%#HQDEOHV#GVGL#WRZDUGV#

%------------------------------------------------------------------------------
%-#$',#FRQWURO#)#VWDWXV#UHJLVWHU#ELWV1########################################-
%------------------------------------------------------------------------------
6WDWXV5HTXHVWa 12'(#LVW\SH#*UHJ/#EXIIHU*>####%6WDWXV#UHTXHVW#
'HEXJ(QWU\a 12'(#LVW\SH#*UHJ/#EXIIHU*>####%'HEXJ#HQDEOH#DIWHU#UHVHW#+/,
'LDJ/RRS%DFNa# 12'(#LVW\SH#*UHJ/#EXIIHU*>#³GLDJQRVWLF#ORRSEDFN#PRGH#+/,
'EJ&ON'LY6HO3# 12'(#LVW\SH#*UHJ/#EXIIHU*>
'EJ&ON'LY6HO4# 12'(#LVW\SH#*UHJ/#EXIIHU*>####%#'EJ&ON#GLYLVLRQ#VHOHFW
,Q'HEXJ0RGH# 12'(#LVW\SH#*UHJ/#EXIIHU*>####%#V\QF1#9)/6V/#EHFDPH#SLQ
7[(UURU 12'(#LVW\SH#*UHJ/#EXIIHU*>####%#W[#LQWHUUXSWHG#E\#SGD#LQWHUQDO#UHVHW1

%------------------------------------------------------------------------------
%-##&&&&&#####################################################################-
%-#&#####&###&&&&###&####&###&&&&####&&&&&####&&####&####&###&&&&&############-
%-#&########&####&##&&###&##&##########&#####&##&###&&###&#####&##############-
%-#&########&####&##&#&##&###&&&&######&####&####&##&#&##&#####&##############-
%-#&########&####&##&##&#&#######&#####&####&&&&&&##&##&#&#####&##############-
%-#&#####&##&####&##&###&&##&####&#####&####&####&##&###&&#####&##############-
%-##&&&&&####&&&&###&####&###&&&&######&####&####&##&####&#####&##############-
%-############################################################################-
%-#&&&&&&#####################################################################-
%-#&#####&##&&&&&&###&&&&###&#########&&####&&&&&#############################-
%-#&#####&##&#######&####&##&########&##&###&####&############################-
%-#&#####&##&&&&&###&#######&#######&####&##&####&##&&&&&#####################-
%-#&#####&##&#######&#######&#######&&&&&&##&&&&&#############################-
%-#&#####&##&#######&####&##&#######&####&##&###&#############################-
%-#&&&&&&###&&&&&&###&&&&###&&&&&&##&####&##&####&############################-
%-############################################################################-
%-####&&#####&&&&&#####&#####&&&&###&####&####################################-
%-###&##&######&#######&####&####&##&&###&####################################-
%-##&####&#####&#######&####&####&##&#&##&####################################-
%-##&&&&&&#####&#######&####&####&##&##&#&####################################-
%-##&####&#####&#######&####&####&##&###&&####################################-
%-##&####&#####&#######&#####&&&&###&####&####################################-
%------------------------------------------------------------------------------
+/#//#;/#=# #4/#3/#1;1/#1=1>
&/#'/#8#### #1&1/#1'1/#181>

%------------------------------------------------------------------------------
%-#6LQFH#DOO#VWDWH#PDFKLQHV#RSHUDWH#DW#LQWHUIDFH#FORFN#+,&ON,#WKHUH#LV#QR
%-#QHHG#WR#KDYH#'EJ&ON#GULYHQ#GXULQJ#VLPXODWLRQ#+LW#ZLOO#GRXEOH#WKH#QXPEHU
%-#RI#YHFWRUV#UHTXLUHG,1#7KHUHIRUH/#DQ#DOWHUQDWLYH#FORFN#JHQHUDWRU#ZDV#EXLOW
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$09 $70&#(9%#8VHU¶V#0DQXDO 027252/$

%-#ZLWK#ZKLFK#WKH#425#FORFN#LV#WKH#4*VW#LQ#WKH#FKDLQ1#
%-#7KLV#DOWHUQDWLYH#FORFN#LV#FRPSLOHG#LQ#LI#WKH#6,08/$7,21#YDULDEOH#LV#GHILQHG1
%-#,I#QRW#WKH#RULJLQDO#FORFN#JHQHUDWRU#GHVLJQ#LV#FRPSLOHG/#KRZHYHU#VLPXODWLRQ
%-#ZLOO#QRW#SDVV#WKHQ1
%------------------------------------------------------------------------------
%-#6,08/$7,21# #4>
%------------------------------------------------------------------------------

%------------------------------------------------------------------------------
%-#6LJQDO#JURXSV
%------------------------------------------------------------------------------
$GV6HO# #>$GV6HO5/$GV6HO4/$GV6HO3@>
$GV$GGU# #>$$GV$GGU5/$$GV$GGU4/$$GV$GGU3@>

$GV5VW# #>$GV+DUG5HVHW/#$GV6RIW5HVHW@>
5VW# #>3GD+DUG5HVHWa/#3GD6RIW5HVHWa@>

&ON2XW# #>&ON5@>
'EJ&ON'LY# #>'EJ&ON'LY%\;/#'EJ&ON'LY%\7/#'EJ&ON'LY%\5@>
'EJ&ON'LY6HO# #>'EJ&ON'LY6HO4/#'EJ&ON'LY6HO3@>
&VWU# #>&VWU4/#&VWU3@>

3'# #>3':/3'9/3'8/3'7/3'6/3'5/3'4/3'3@>
9)/6# #>9)/63/#9)/64@>
%QG'O\# #>%XQGOH'HOD\4/#%XQGOH'HOD\3@>##%EXQGOH#GHOD\#FRPSHQVDWLRQ#WLPHU
7[5HJ# #>7[5HJ:117[5HJ3@>
5[5HJ# #>7[5HJ9/7[5HJ8/7[5HJ7/7[5HJ6/7[5HJ5/7[5HJ4/7[5HJ3/5[5HJ3@>
$GL&WUO5HJ# #>'EJ&ON'LY6HO4/#'EJ&ON'LY6HO3/#6WDWXV5HTXHVWa/#'LDJ/RRS%DFNa/#'HEXJ(QWU\a@>
$GL6WDW5HJ# #>3GD5VW/#7[(UURU/#,Q'HEXJ0RGH/#'EJ&ON'LY6HO4/#'EJ&ON'LY6HO3/#

6WDWXV5HTXHVWa/#'LDJ/RRS%DFNa/#'HEXJ(QWU\a@>
7[:RUG/HQ# #>7[:RUG/HQ6/#7[:RUG/HQ5/#7[:RUG/HQ4/#7[:RUG/HQ3@>
3RUW(Q# #>$GV6HO5/$GV6HO4/$GV6HO3/$$GV$GGU5/$$GV$GGU4/$$GV$GGU3/+RVW9FF/+VW(Qa@>
%------------------------------------------------------------------------------
%-#6HOHFW#/RJLF#GHILQLWLRQV
%------------------------------------------------------------------------------
+267B9&&B$&7,9(# #4>
+267B(1aB$&7,9(# #3>

+267B,6B21# #+++VW(Qa  +267B(1aB$&7,9(,#)#++RVW9FF  +267B9&&B$&7,9(,,>
+267B,6B2))# #$+267B,6B21>

%2$5'B,6B6(/(&7('# #3>
$'6B,6B6(/(&7('# #+$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',#>

%'DWDB&QWUOa#OLQH#OHYHOV1
'$7$#### #4>
&21752/# #$'$7$>

%------------------------------------------------------------------------------
%-#5HVHW#/RJLF#GHILQLWLRQV
%------------------------------------------------------------------------------
$'6B+$5'B5(6(7B$&7,9(# #4>
$'6B62)7B5(6(7B$&7,9(# #4>

%------------------------------------------------------------------------------
%-#&ORFN#/RJLF#GHILQLWLRQV
%------------------------------------------------------------------------------
6(/(&7B&+$1*(B$//2:('# #+'EJ&ON'LY1IE#  #3,>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $0:

'(%8*B&/2&.B',9B%<B4# #+&VWU1IE#  #3,>
'(%8*B&/2&.B',9B%<B5# #+&VWU1IE#  #4,>
'(%8*B&/2&.B',9B%<B7# #+&VWU1IE#  #5,>
'(%8*B&/2&.B',9B%<B;# #+&VWU1IE#  #6,>

%------------------------------------------------------------------------------
%-#$GV$FN#/RJLF#GHILQLWLRQV
%------------------------------------------------------------------------------
%81'/(B'(/$<# #5>

+267B5(4B$&7,9(# #4>
$'6B$&.B$&7,9(# #4>######%7KH#RWKHU#VWDWH#LV#0##$$'6B$&.B$&7,9(
+267B$&.B$&7,9(# #4>

+267B:5,7(B$',# #+#+$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',#)
######+'6B+VW5HT1IE#  +267B5(4B$&7,9(,#)

###################+$GV$FN  $$'6B$&.B$&7,9(,#)
# ######++VW$FN  $+267B$&.B$&7,9(,#,>

+267B:5,7(B$',B&21752/# #+#+$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',#)
###########################+'6B+VW5HT1IE#  +267B5(4B$&7,9(,#)
###########################+$GV$FN  $$'6B$&.B$&7,9(,#)
###########################+'B&a  &21752/,#)
###########################+6B'B&a1IE#  #&21752/,#)

++VW$FN  $+267B$&.B$&7,9(,#,>

+267B:5,7(B$',B'$7$# #+#+$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',#)
########################+'6B+VW5HT1IE  +267B5(4B$&7,9(,#)
########################+$GV$FN  $$'6B$&.B$&7,9(,#)
########################+'B&a  '$7$,#)
########################+6B'B&a1IE#  '$7$,#)#

++VW$FN  $+267B$&.B$&7,9(,#,>

+267B:5,7(B&203/(7(# #+#+$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',#)
########################+'6B+VW5HT1IE  $+267B5(4B$&7,9(,#)
########################+$GV$FN  $$'6B$&.B$&7,9(,#,>

%------------------------------------------------------------------------------
%-#&RQWURO#)#6WDWXV#UHJLVWHU#GHILQLWLRQV
%------------------------------------------------------------------------------
67$786B5(48(67# #3>
'(%8*B(175<# #3>
',$*B/223B%$&.# #3>
,1B'(%8*B02'(# #4>

7;B'21(B2.# #3>
7;B,17(55837('# #$7;B'21(B2.>

,6B67$786B5(48(67# #+6WDWXV5HTXHVWa1IE#  #67$786B5(48(67,>
'(%8*B02'(B(175<## #+'HEXJ(QWU\a1IE#  #'(%8*B(175<,>
,1B',$*B/223B%$&.# #+'LDJ/RRS%DFNa1IE#  #',$*B/223B%$&.,>
,6B,1B'(%8*B02'(## #+,Q'HEXJ0RGH1IE#  #,1B'(%8*B02'(,>

%------------------------------------------------------------------------------
%-#'6',B(1$%/(#/RJLF#GHILQLWLRQV
%------------------------------------------------------------------------------
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$0; $70&#(9%#8VHU¶V#0DQXDO 027252/$

'6',B(1$%/('# #4>
'6',B',6$%/('# #3>

67$7(B'6',B(1$%/('# #+'VGL(Q1IE#  #'6',B(1$%/(',>

%------------------------------------------------------------------------------
%-#7[#HQDEOH#VWDWH#PDFKLQH
%------------------------------------------------------------------------------
7;B(1$%/('# #4>
7;B',6$%/('# #3>

67$7(B7;B(1$%/('# #+7[(Q1IE#  #7;B(1$%/(',>
67$7(B7;B',6$%/('# #+7[(Q1IE#  #7;B',6$%/(',>

7;B:25'B/(1*7+## #47>##%#,Q#425#,&ON#FORFNV

%------------------------------------------------------------------------------
%-#7[&ON6QV#VWDWH#PDFKLQH
%------------------------------------------------------------------------------
7;B21B5,6,1*# #3>
7;B21B)$//,1*# #4>

67$7(B7;B21B5,6,1*# #+7[&ON6QV1IE#  #7;B21B5,6,1*,>
67$7(B7;B21B)$//,1*# #+7[&ON6QV1IE#  #7;B21B)$//,1*,>

%------------------------------------------------------------------------------
%-#$GV5HT#PDFKLQH#GHILQLWLRQV1
%------------------------------------------------------------------------------
$'6B5(4B$&7,9(# #4>######%7KH#RWKHU#VWDWH#LV#0##$$'6B5(4B$&7,9(

+267B5($'B$',# #+#+$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',#)
+'6B+VW$FN1IE  +267B$&.B$&7,9(,#)
+$GV5HT  $'6B5(4B$&7,9(,#)
++VW5HT  $+267B5(4B$&7,9(,#,>

+267B5($'B$',B'$7$# #+#+$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',#)
#######################+'6B+VW$FN1IE  +267B$&.B$&7,9(,#)
#######################++VW5HT  $+267B5(4B$&7,9(,#)

+$GV5HT  $'6B5(4B$&7,9(,#)
#######################+'B&a  '$7$,#,>

+267B5($'B$',B&21752/# #+#+$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',#)
##########################+'6B+VW$FN1IE  +267B$&.B$&7,9(,#)
##########################++VW5HT  $+267B5(4B$&7,9(,#)
####### +$GV5HT  $'6B5(4B$&7,9(,#)
##########################+'B&a  &21752/,#,>

$'6B6(1'B67$786# #++$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',)
#+'6B+VW5HT1IE#  #$+267B5(4B$&7,9(,#)
#+'B&a  &21752/,#)
#+$GV$FN  $'6B$&.B$&7,9(,#)
#,6B67$786B5(48(67#,>

%------------------------------------------------------------------------------
%-#$',#'DWD#%XV#GHILQLWLRQV
%------------------------------------------------------------------------------
'$7$B%8))(56B(1$%/(# #+#+$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',#)
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $0<

###########++VW$FN  +267B$&.B$&7,9(,#)
###########++VW5HT  $+267B5(4B$&7,9(,#,>
########

67$786B:25'B21B$',B%86# #+#+$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',#)
++VW$FN  +267B$&.B$&7,9(,#)
++VW5HT  $+267B5(4B$&7,9(,#)

###########################+'B&a  &21752/,#,>

5($'B'$7$B:25'B21B$',B%86# #+#+$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',#)
#++VW$FN  +267B$&.B$&7,9(,#)
#++VW5HT  $+267B5(4B$&7,9(,#)
#+'B&a  #'$7$,#,>

%------------------------------------------------------------------------------
%-#(TXDWLRQV/#VWDWH#GLDJUDPV1#################################################-
%------------------------------------------------------------------------------
%-############################################################################-
%-#&&&&&&&####################################################################-
%-#&#########&&&&###&####&####&&#####&&&&&#####&#####&&&&###&####&###&&&&#####-
%-#&########&####&##&####&###&##&######&#######&####&####&##&&###&##&#########-
%-#&&&&&####&####&##&####&##&####&#####&#######&####&####&##&#&##&###&&&&#####-
%-#&########&##&#&##&####&##&&&&&&#####&#######&####&####&##&##&#&#######&####-
%-#&########&###&###&####&##&####&#####&#######&####&####&##&###&&##&####&####-
%-#&&&&&&&###&&&#&###&&&&###&####&#####&#######&#####&&&&###&####&###&&&&#####-
%-############################################################################-
%------------------------------------------------------------------------------

%------------------------------------------------------------------------------
%-#$GV6HOHFW1#################################################################-
%-#$'6#VHOHFWLRQ#LQGLFDWRU1#$W#ORZ#VWDWH/#ZKHQ#KRVW#DFFHVVHV#WKH#$'61#########-
%------------------------------------------------------------------------------
HTXDWLRQV

$$GV6HOHFWa# #+267B,6B21#)#+$GV6HO  $GV$GGU,>##%$GV$GGU#LV#DOUHDG\#LQYHUWHG

%------------------------------------------------------------------------------
%-#,QWHUQDO#/RJLF#5HVHW1
%------------------------------------------------------------------------------
HTXDWLRQV

###3ULP5HVHW# #+267B,6B2))#&####%LQWHUQDO#ORJLF#UHVHW
###############+#+$GV+DUG5HVHW#  #$'6B+$5'B5(6(7B$&7,9(,#)#
#################+$GV6RIW5HVHW#  $'6B62)7B5(6(7B$&7,9(,#)
##################$'6B,6B6(/(&7('#,>
###'B3ULP5HVHW# #3ULP5HVHW1IE>
###''B3ULP5HVHW# #'B3ULP5HVHW1IE>
###
###5HVHW# #3ULP5HVHW1IE#)#'B3ULP5HVHW1IE#)#''B3ULP5HVHW1IE>%#VSLNH#ILOWHU

%-#UHVHW#VWDWXV

###3GD5VW1FON# #,&ON>
###
###3GD5VW#= #+$3GD+DUG5HVHWa#&#$3GD6RIW5HVHWa,#)#

+$GV6HOHFWa1IE  %2$5'B,6B6(/(&7(',>###%#V\QFKURQL]HG#LQVLGH1
### #####
%------------------------------------------------------------------------------
%-#5HVHW#3'$1#+&RQQHFWHG#WR#3'$#KDUG#DQG#UHVHW#LQSXWV,#$V\QFKURQRXV1##########-
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$043 $70&#(9%#8VHU¶V#0DQXDO 027252/$

%------------------------------------------------------------------------------
HTXDWLRQV

###$3GD+DUG5HVHWa# #+>

###3GD+DUG5HVHWa1RH# #3GD+DUG5HVHW(Q>##%RSHQ0GUDLQ

###3GD+DUG5HVHW(Q# #$'6B,6B6(/(&7('#)#+$GV+DUG5HVHW  $'6B+$5'B5(6(7B$&7,9(,>
###
###$3GD6RIW5HVHWa# #+>

###3GD6RIW5HVHWa1RH# #3GD6RIW5HVHW(Q>##%QHHGV#WR#EH#RSHQ0GUDLQ

###3GD6RIW5HVHW(Q# #$'6B,6B6(/(&7('#)#+$GV6RIW5HVHW  $'6B62)7B5(6(7B$&7,9(#,>
####

%------------------------------------------------------------------------------
%------------------------------------------------------------------------------
%-#&ORFN#JHQHUDWRU1#
%-#$OO#L2I#ORJLF#ZRUNV#RQ#,&ON/#ZKLFK#LV#GULYHQ#H[WHUQDOO\#E\#WKH#RXWSXW#
%-#RI#'EJ&ON#GLYLGHU1
%-#7KH#GHEXJ#FORFN#GLYLGHU#LV#D#6#ELW#IUHH0UXQQLQJ#FRXQWHU/#RXWSXWV#RI#ZKLFK#
%-#FRQWURO#D#7=4#PX[/#RXWSXW#RI#ZKLFK#GULYHV#,&ON#+H[WHUQDOO\,1
%-#6LQFH#PX[#FRQWURO#PD\#FKDQJH#RQ#WKH#IO\/#D#SURWHFWLRQ#ORJLF#E\#PHDQV#RI
%-#5#ELW#UHJLVWHU#LV#SURYLGHG/#VR#WKDW#PX[#FRQWURO#LV#DOORZHG#WR#FKDQJH
%-#RQO\#ZKHQ#DOO#GLYLGHU#RXWSXWV#DUH#KLJK#ZKLFK#DVVXUHV#D#IDOOLQJ#HGJH#SULRU
%-#WR#D#ULVLQJ#HGJH1
%-#&ON5#LV#LQIDFW#WKH#VRXUFH#IRU#'6&.#DQG#LV#DYDLODEOH#RXWVLGH#IRU#GHEXJ
%-#SXUSRVH1
%------------------------------------------------------------------------------
HTXDWLRQV

'EJ&ON'LY1FON# #'EJ&ON>

'EJ&ON'LY#= #'EJ&ON'LY1IE#.#4>#%#IUHH#UXQQLQJ#FRXQWHU1

%------------------------------------------------------------------------------
%-#&ORFN#6DIH#7UDQVLWLRQ#5HJLVWHU1#+&675,
%-#7KH#JRDO#RI#WKLV#UHJLVWHU#LV#WR#SURYLGH#VDIH#FORFN#WUDQVLWLRQV/#L1H1/#WKDW
%-#D#WUDVLWLRQ#ZLOO#QRW#FDXVH#UDFHV#RYHU#WKH#FORFNRXW1#(1J1/#LQ#D#WUDQVLWLRQ
%-#EHWZHHQ#GLYLGH#E\#4#DQG#GLYLGH#E\#DQ\#ELJJHU#RUGHU/#D#SRVVLEOH#UDFH#PD\
%-#RFFXU#VLQFH#WKH#GLYLGHG#RXWSXWV#DUH#GHOD\HG#ZLWK#UHVSHFW#WR#'EJ&ON1
%-#7KHUHIRUH/#D#VDIH#WUDQVLWLRQ#PD\#EH#SHUIRUPHG#RQO\#ZKHQ#DOO#FORFNV#DUH#/2:1
%------------------------------------------------------------------------------
HTXDWLRQV

&VWU1FON# #'EJ&ON>
%-#&VWU1DU# #5HVHW>

ZKHQ#+6(/(&7B&+$1*(B$//2:(',#WKHQ
&VWU#= #'EJ&ON'LY6HO1IE>

HOVH
&VWU#= #&VWU1IE>

%------------------------------------------------------------------------------
%-#&ORFN#VHOHFWRU1
%-#&RQWUROOHG#E\#WKH#&6751#
%------------------------------------------------------------------------------
HTXDWLRQV
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $044

'EJ&ON2XW1RH# #4>

ZKHQ#+'(%8*B&/2&.B',9B%<B4,#WKHQ
'EJ&ON2XW# #'EJ&ON>

HOVH#ZKHQ#+'(%8*B&/2&.B',9B%<B5,#WKHQ
'EJ&ON2XW# #'EJ&ON'LY%\51IE>

HOVH#ZKHQ#+'(%8*B&/2&.B',9B%<B7,#WKHQ
'EJ&ON2XW# #'EJ&ON'LY%\71IE>

HOVH#ZKHQ#+'(%8*B&/2&.B',9B%<B;,#WKHQ
'EJ&ON2XW# #'EJ&ON'LY%\;1IE>

%------------------------------------------------------------------------------
%-#&ON51
%-#,&ON#GLYLGHG#E\#5#1#
%------------------------------------------------------------------------------

HTXDWLRQV
###
###&ON51FON# #,&ON>
###&ON2XW1RH# #6>
###&ON2XW1DU# #5HVHW>

###&ON5#= #$&ON5#)#+267B,6B21>#########%GLYLGH#E\#5

###
%------------------------------------------------------------------------------
%-#%XQGOH#GHOD\#WLPHU1#7KLV#WLPHU#HQVXUHV#GDWD#YDOLGLW\#LQ#WKH#IROORZLQJ#FDVVHV=
%-#4,#+RVW#ZULWH#WR#DGL1#,Q#WKDW#FDVH#$GV$FN#LV#$66(57('#RQO\#DIWHU#WKDW#WLPHU#
%-####H[SLUHG1#
%-#5,#+RVW#UHDG#IURP#DGL1#,Q#WKDW#FDVH#$GV5HT#LV#1(*$7('#DIWHU#WKDW#WLPHU#
%-####H[SLUHG/#HQVXULQJ#HQRXJK#WLPH#IRU#GDWD#SURSJDWLRQ#RYHU#WKH#EXQGOH1
%-#7KH#WLPHU#LV#DV\QF#UHVHW#ZKHQ#ERWK#VRIW#DQG#KDUG#UHVHW#LV#DSSOLHG#WR#WKH#L2I1
%-#7KH#WLPHU#LV#V\QF1#UHVHW#D#FORFN#DIWHU#LW#H[SLUHV1
%-#&RXQW#VWDUWV#ZKHQ#HLWKHU#+VW5HT#RU#+VW$FN#DUH#GHWHFWHG#DVVHUWHG#
%-#+DIWHU#SURSHU#V\QFKURQL]DWLRQ,
%-#7KH#YDOXH#XSRQ#ZKLFK#WKH#WHUPLQDO#FRXQW#LV#DVVHUHWHG/#LV#LQ#WKH#FRQWURO
%-#UHJLVWHU1#:KHQ#WKH#LQWHUIDFH#LV#UHVHW#E\#WKH#KRVW/#WKLV#YDOXH#GHIDXOWV
%-#WR#LWV#XSSHU#ERXQG1#8VLQJ#WKH#GLDJQRVWLF#ORRS0EDFN#PRGH#WKLV#YDOXH
%-#PD\#EH#UH0HVWDEOLVKHG#IRU#RSWLPDO#SHUIRUPDQFH1#+E\#PHDQV#RI#WHVW#)#HUURU,#
%------------------------------------------------------------------------------

HTXDWLRQV

###%QG'O\1DU# #5HVHW>
###%QG'O\1FON# #,&ON>
###
###ZKHQ#+#+#++267B:5,7(B$',B&21752/#&#+267B5($'B$',B&21752/#,#&

# ++267B:5,7(B$',B'$7$#&#+267B5($'B$',B'$7$,#)#$3GD5VW1IE,
### #### #####)#$%QG7PU([S1IE,#WKHQ
### %QG'O\#= #%QG'O\1IE#.4>
###HOVH#
### %QG'O\#= #3>
###
###%QG7PU([S# #+%QG'O\1IE#  #%81'/(B'(/$<,#)#$$GV$FN#>#%GHOD\#ILHOG#DFWLYH#ORZ1

%------------------------------------------------------------------------------
%-#$GV$FN1
%-#+RVW#ZULWH#WR#DGV#DFN1#7KLV#VWDWH#PDFKLQH#JHQHUDWHV#DQ#DXWRPDWLF#$'6B$&./
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$045 $70&#(9%#8VHU¶V#0DQXDO 027252/$

%-#GXULQJ#D#KRVW#WR#$'6#ZULWH1
%-#:KHQ#WKH#KRVW#DFFHVV#WKH#$'6#GDWD#2#FRQWURO#UHJLVWHU/#DQ#DXWRPDWLF#
%-#DFNQRZOHGJH#LV#JHQHUDWHG/#DIWHU#GDWD#KDV#EHHQ#ODWFKHG#LQWR#HLWKHU#WKH
%-#W[#VKLIW#UHJLVWHU#RU#WKH#FRQWURO#UHJLVWHU1
%-#$FNQRZOHGJH#LV#UHOHDVHG#ZKHQ#WKH#KRVW#UHPRYHV#LWV#ZULWH#FRQWURO#OLQH1
%-##++VW5HT,
%-
%-#7KH#PDFKLQH#VWHSV#WKURXJK#WKHVH#VWDWHV#=
%-#3#0#$$'6B$&.B$&7,9(
%-#4#0#$'6B$&.B$&7,9(
%------------------------------------------------------------------------------
HTXDWLRQV
###$GV$FN1FON## #,&ON>
###$GV$FN1DU### #5HVHW>
###$GV$FN1RH### #$'6B,6B6(/(&7('>
###
###6B+VW5HT1FON# #,&ON>
###'6B+VW5HT1FON# #,&ON>
###
###6B+VW5HT#= #+VW5HT>
###'6B+VW5HT#= #6B+VW5HT1IE#)#+VW5HT>%GRXEOH#V\QFHG

###6B'B&a1FON# #,&ON>%#V\QFKURQL]LQJ#'B&a#VHOHFWRU
###6B'B&a#= #'B&a>

VWDWHBGLDJUDP#$GV$FN
###VWDWH#$$'6B$&.B$&7,9(=
###### LI#+#++267B:5,7(B$',B&21752/#&
###### ######++267B:5,7(B$',B'$7$#)#$3GD5VW1IE,#,##)#%QG7PU([S1IE,#WKHQ
###### ### #$'6B$&.B$&7,9(
###### HOVH
#########$$'6B$&.B$&7,9(>

###VWDWH#$'6B$&.B$&7,9(=
###### LI#+#'6B+VW5HT1IE  $+267B5(4B$&7,9(#,#WKHQ
#########$$'6B$&.B$&7,9(
###### HOVH
#########$'6B$&.B$&7,9(>
%------------------------------------------------------------------------------
%-#7UDQVPLW#(QDEOH#ORJLF1
%-#(QDEOHV#WUDQVPLW#RI#VHULDO#GDWD#RYHU#'6',#DQG#JHQHUDWLRQ#RI#VHULDO#
%-#FORFN#RYHU#'6&.1
%-#7UDQVPLVVLRQ#EHJLQV#LPPHGLDWHO\#DIWHU#GDWD#ZULWWHQ#E\#WKH#KRVW#LV#ODWFKHG
%-#LQWR#WKH#WUDQVPLW#VKLIW#UHJLVWHU#DQG#HQGV#DIWHU#:#VKLIWV#ZHUH#PDGH#WR#WKH
%-#W[#VKLIW#UHJLVWHU1
%-#7HUPLQDWLRQ#LV#GRQH#XVLQJ#D#7#ELW#FRXQWHU#7[:RUG/HQJWK#ZKLFK#KDV#D#WHUPLQDO
%-#FRXQW#+DQG#UHVHW,#7[:RUG(QG1
%------------------------------------------------------------------------------
HTXDWLRQV

###7[(Q1DU# #5HVHW>
###7[(Q1FON# #,&ON>%#WR#SURYLGH#425#FORFN#UHVROXWLRQ

VWDWHBGLDJUDP#7[(Q
VWDWH#7;B',6$%/('=

LI++267B:5,7(B$',B'$7$#)#%QG7PU([S1IE#)#$3GD5VW1IE,#WKHQ
7;B(1$%/('

HOVH
7;B',6$%/('>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $046

VWDWH#7;B(1$%/('=
LI+7[:RUG(QG#&#3GD5VW1IE,#WKHQ

7;B',6$%/('
HOVH

7;B(1$%/('>
%------------------------------------------------------------------------------
%-#7UDQVPLW#/HQJWK#&RXQWHU1#7KLV#FRXQWHU#GHWHUPLQHV#WKH#OHQJWK#RI#WUDQVPLVVLRQ
%-#WRZDUGV#WKH#03&1#7KH#IDVW#FORFN#LV#XVHG#KHUH#WR#DOORZ#425#FORFN#UHVROXWLRQ
%-#ZLWK#WKH#QHJDWLRQ#RI#7[(Q/#ZKLFK#HQDEOHV#'6&.#RXWVLGH1
%------------------------------------------------------------------------------
HTXDWLRQV

7[:RUG/HQ1DU# #5HVHW>
7[:RUG/HQ1FON# #,&ON>

7[:RUG(QG# #+7[:RUG/HQ1IE#  #7;B:25'B/(1*7+,>

ZKHQ#+#67$7(B7;B(1$%/('#)#$7[:RUG(QG#)#$3GD5VW1IE,#WKHQ#
7[:RUG/HQ1G# #7[:RUG/HQ1IE#.#4>

HOVH
7[:RUG/HQ1G# #3>

%------------------------------------------------------------------------------
%-#7[&ON6QV#0#7UDQVPLW#&ORFN#6HQVH1#
%-#6LQFH#+RVW#UHT#LV#V\QFHG#DFF#WR#,&ON#DQG#PD\#EH#GHWHFWHG#DFWLYH#ZKHQ#&ON5#LV
%-#HLWKHU#*4*#RU#*3*/#'6&.#DQG#WKH#FORFN#DFFRUGLQJ#WR#ZKLFK#'6',#LV#VHQW#DQG
%-#'6'2#LV#VDPSOHG#VKRXOG#EH#FKDQJHG1
%-#:KHQ#7[&ON6QV#LV#*3*#0#'6&.#ZLOO#EH#$&ON5#ZKLOH#WUDQVPLW#ZLOO#EH#GRQH#
%-# ##############DFFRUGLQJ#WR#&ON5#DQG#UHFLHYH#E\#$&ON51
%-#:KHQ#7[&ON6QV#LV#*4*#0#'6&.#ZLOO#EH#&ON5#ZKLOH#WUDQVPLW#ZLOO#EH#GRQH#
%-# #############DFFRUGLQJ#WR#$&ON5a#DQG#UHFLHYH#E\#&ON51
%------------------------------------------------------------------------------
HTXDWLRQV

###7[&ON6QV1FON# #,&ON>
###7[&ON6QV1DU# #5HVHW>

VWDWHBGLDJUDP#7[&ON6QV

VWDWH#7;B21B5,6,1*=
LI#++267B:5,7(B$',B'$7$#)#%QG7PU([S1IE#)#&ON5,#WKHQ

7;B21B)$//,1*
HOVH

7;B21B5,6,1*>
VWDWH#7;B21B)$//,1*=

LI#++267B:5,7(B$',B'$7$#)#%QG7PU([S1IE#)#$&ON5,#WKHQ
7;B21B5,6,1*

HOVH
7;B21B)$//,1*>

%------------------------------------------------------------------------------
%-#7[#VKLIW#5HJLVWHU1
%-#;#ELWV#VKLIW#UHJLVWHU#ZKLFK#HLWKHU#VKLIWV#GDWD#RXW#+06%#ILUVW,#RU#KROGV
%-#LWV#GDWD1#7KH#HGJH#+LQ#&ON5#WHUPV,#XSRQ#ZKLFK#WKH#DERYH#DFWLRQV#DUH#WDNHQ/
%-#LV#GHWHUPLQHG#E\#7[&ON6QV1#7KH#7[#VKLIW#UHJLVWHU#RSHUDWHV#DFFRUGLQJ#WR#,&ON1
%-#7KH#7[#VKLIW#UHJLVWHU#LV#4*VW#ZULWWHQ#E\#WKH#KRVW#+GDWD#F\FOH,#DQG#DORQJ
%-#ZLWK#ZULWH#EHLQJ#DFNQRZOHGJHG#WR#WKH#KRVW#GDWD#LV#VKLIWHG#RXW#YLD#'6',1
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$047 $70&#(9%#8VHU¶V#0DQXDO 027252/$

%-
%-#,Q#RUGHU#RI#VDYLQJ#ORJLF/#WKH#7[#VKLIW#UHJLVWHU#LV#VKDUHG#ZLWK#WKH#5HFHLYH
%-#VKLIW#UHJLVWHU/#WKLV/#GXH#WR#WKH#IDFW#WKDW#ZKHQ#D#ELW#LV#VKLIWHG#RXW#D#))
%-#EHFRPHV#DYDLODEOH1#6LQFH#WKH#7[#VKLIW#UHJLVWHU#LV#VKLIWHG#06%#ILUVW/#LWV
%-#/6%#))V#DUH#JUGXDO\#EHFRPLQJ#DYDLODEOH#IRU#UHFHLYHG#GDWD1
%-#7R#SURYLGH#D#425#'6&.#KROG#WLPH#IRU#'6',/#D#VLQJOH#))#UHFHLYH#65#LV#XVHG
%-#ZKLFK#LV#WKH#VRXUFH#IRU#WKH#7[#VKLIW#UHJLVWHU1#+LI#3#KROG#LV#UHTXLUHG
%-#IRU#'6',#WKLV#))#PD\#EH#RPPLWHG,
%------------------------------------------------------------------------------
HTXDWLRQV

###7[5HJ1FON# #,&ON>
###7[5HJ1DU# #5HVHW>
###

###ZKHQ#+#+267B:5,7(B$',B'$7$#)#%QG7PU([S1IE#)#$67$7(B7;B(1$%/(',#WKHQ
### #####>7[5HJ:117[5HJ4@#= #>3':113'4@1SLQ>###%#ODWFKLQJ#$',#GDWD
###HOVH#ZKHQ#+67$7(B7;B(1$%/('#)#67$7(B7;B21B5,6,1*#)#$&ON5#&
### ###########67$7(B7;B(1$%/('#)#67$7(B7;B21B)$//,1*#)#&ON5,#WKHQ
########>7[5HJ:117[5HJ4@#= #>7[5HJ9117[5HJ3@1IE>##%#VKLIWLQJ#RXW#06%#4*VW1
###HOVH#
########>7[5HJ:117[5HJ4@#= #>7[5HJ:117[5HJ4@1IE>##%#+ROGLQJ#YDOXH1
########

###ZKHQ#+#+267B:5,7(B$',B'$7$#)#%QG7PU([S1IE#)#$67$7(B7;B(1$%/(',#WKHQ
##### 7[5HJ3#= #3'31SLQ>
###HOVH#ZKHQ#+67$7(B7;B(1$%/('#)#67$7(B7;B21B5,6,1*#)#$&ON5#&
### ###########67$7(B7;B(1$%/('#)#67$7(B7;B21B)$//,1*#)#&ON5,#WKHQ

####7[5HJ3#= #5[5HJ31IE>
###HOVH
#####7[5HJ3#= #7[5HJ31IE>#
###
%------------------------------------------------------------------------------
%-#5HFHLYH#6KLIW#5HJLVWHU1
%-#$#VLQJOH#VWDJH#VKLIW#UHJLVWHU#XVHG#DV#D#VRXUFH#IRU#WKH#7[#VKLIW#UHJLVWHU1
%-#,Q#QRUPDO#PRGH#WKH#LQSXW#IRU#WKH#5[#VKLIW#UHJLVWHU#LV#WKH#SGD*V#'6'2/#ZKLOH
%-#LQ#GLDJQRVWLF#ORRSEDFN#PRGH/#GDWD#LV#WDNHQ#GLUHFWO\#IURP#WKH#7[#VKLIW#
%-#VHULDO#RXWSXW1
%-
%-#7KH#RXWSXW#RI#WKH#5[#VKLIW#UHJLVWHU#LV#IHG#WR#WKH#LQSXW#RI#WKH#7[#VKLIW
%-#UHJLVWHU1#:KHQ#WUDQVPLVVLRQ#+DQG#UHFHSWLRQ,#LV#GRQH#WKH#UHFHLYHG#GDWD
%-#ZRUG#LV#FRPSRVVHG#RI#WKH#5[#VKLIW#UHJLVWHU#+/6%,#FRQFDWHQDWHG#ZLWK#WKH#
%-#:#/6%V#RI#WKH#7[#VKLIW#UHJLVWHU1
%-#
%-#7KH#HGJH#+LQ#&ON5#WHUPV,#XSRQ#ZKLFK#GDWD#LV#VKLIWHG#LQ#LV#GHWHUPLQHG#E\
%-#7[&ON6QV#DV#ZLWK#WKH#7[#VKLIW#UHJLVWHU#EXW#RQ#RSSRVLWH#HGJHV/#L1H1/
%-#GDWD#LV#VKLIWHG#2XW#IURP#WKH#7[#VKLIW#UHJLVWHU#RQ#WKH#)DOOLQJ#HGJH#RI
%-#'6&.#ZKLOH#LV#VKLIWHG#,Q#WR#WKH#5[#VKLIW#UHJLVWHU#RQ#WKH#5LVLQJ#HGJH
%-#'6&.1#+'6&.#WHUPV#DUH#FRQVWDQW#LQ#WKDW#UHJDUG,1
%------------------------------------------------------------------------------
HTXDWLRQV

###5[5HJ31FON# #,&ON>
###5[5HJ31DU# #5HVHW>
###
###ZKHQ#+#67$7(B7;B(1$%/('#)#67$7(B7;B21B5,6,1*#)#&ON5#&
##########67$7(B7;B(1$%/('#)#67$7(B7;B21B)$//,1*#)#$&ON5,#)#+$,1B',$*B/223B%$&.,#WKHQ
###### 5[5HJ31G# #'6'2># ##%VKLIW#LQ#H[W#GDWD
###HOVH#ZKHQ#+#67$7(B7;B(1$%/('#)#67$7(B7;B21B5,6,1*#)#&ON5#&
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $048

###############67$7(B7;B(1$%/('#)#67$7(B7;B21B)$//,1*#)#$&ON5,#)#,1B',$*B/223B%$&.#WKHQ
#####5[5HJ31G# #7[5HJ:1IE> %##VKLIW#LQ#IURP#WUDQVPLW#UHJ

###HOVH
###### 5[5HJ31G# #5[5HJ31IE> %#KROG#YDOXH

###
%------------------------------------------------------------------------------
%-#$GV5HT1###################################################################
%-#+RVW#IURP#DGV/#UHDG#DFNQRZOHGJH1#7KLV#VWDWH#PDFKLQH#JHQHUDWHV#DQ#DXWRPDWLF#
%-#$'6#UHDG#UHTXHVW#IURP#WKH#KRVW#ZKHQ#HLWKHU#D#E\WH#RI#GDWD#LV#UHFHLYHG#LQ#WKH
%-#5[#VKLIW#UHJLVWHU#RU#WKH#VWDWXV#UHTXHVW#ELW#LQ#WKH#FRQWURO#UHJLVWHU#LV#
%-#DFWLYH#GXULQJ#D#SUHYLRXV#KRVW#ZULWH#WR#WKH#FRQWURO#UHJLVWHU1
%-#:KHQ#WKH#KRVW#GHWHFWHV#$GV5HT#DVVHUWHG/#LW#DVVHUWHV#+VW$FN#LQ#UHWXUQ1#+VW$FN
%-#GRXEOH#V\QFKURQL]HG#IURP#WKH#$',#SRUW#DQG#GHOD\HG#XVLQJ#WKH#EXQGOH#GHOD\
%-#FRPSHQVDWLRQ#WLPHU#WR#QHJDWH#$GV5HT1#:KHQ#WKH#KRVW#GHWHFWV#$GV5HT#QHJDWHG
%-#LW#NQRZV#WKDW#GDWD#LV#YDOLG#WR#EH#UHDG1#$IWHU#WKH#KRVW#UHDGV#WKH#GDWD#LW
%-#QHJDWHV#+VW$FN1#
%-#7KH#PDFKLQH#VWHSV#WKURXJK#WKHVH#VWDWHV#=
%-#3#0#$$'6B5(4B$&7,9(################################################
%-#4#0#$'6B5(4B$&7,9(
%------------------------------------------------------------------------------
HTXDWLRQV
###$GV5HT1FON## #,&ON>
###$GV5HT1DU### #5HVHW>
###$GV5HT1RH### #$'6B,6B6(/(&7('>
###
###6B+VW$FN1FON# #,&ON>
###'6B+VW$FN1FON# #,&ON>
###
###6B+VW$FN#= #+VW$FN>
###'6B+VW$FN#= #+VW$FN#)#6B+VW$FN>%GRXEOH#V\QFHG

VWDWHBGLDJUDP#$GV5HT
###VWDWH#$$'6B5(4B$&7,9(=#
###### LI#+#7[(Q1IE#)#7[:RUG(QG###&%#HQG#RI#GDWD#VKLIW#WR#3'$
###### #####$'6B6(1'B67$786,#WKHQ%#HQG#RI#FRQWURO#ZULWH#DQG#VWDWXV#UHTXLUHG
###########$'6B5(4B$&7,9(
###### HOVH
##########$$'6B5(4B$&7,9(>

###VWDWH#$'6B5(4B$&7,9(=##
###### LI#+#+267B5($'B$',#)#%QG7PU([S1IE#,#WKHQ
##########$$'6B5(4B$&7,9(
######HOVH
##########$'6B5(4B$&7,9(>

%------------------------------------------------------------------------------
%-#$',#FRQWURO#UHJLVWHU1#######################################################
%-#7KH#$',#FRQWURO#UHJLVWHU#LV#ZULWWHQ#XSRQ#KRVW#WR#$',#ZULWH#ZLWK#D###########
%-#'B&a#OLQH#LV#LQ#FRQWURO#PRGH1#,W#DOVR#PD\#EH#UHDG#ZKHQ#6WDWXV5HTXHVWa#ELW
%-#LV#DFWLYH1
%-
%-#&RQWURO#UHJLVWHU#ELWV#GHVFULSWLRQ=
%-
%-#'HEXJ(QWU\a=#+%LW#3,1#:KHQ#WKLV#ELW#LV#DFWLYH#+/,/#WKH#SGD#ZLOO#HQWHU#GHEXJ
%-# #########PRGH#LPPHGLDWHO\#DIWHU#UHVHW/#L1H1/#'6&.#ZLOO#EH#KHOG#KLJK
%-# #########DIWHU#WKH#ULVLQJ#HGJH#RI#65(6(7-1#:KHQ#QHJDWHG/#'6&.#ZLOO#EH
%-# #########KHOG#ORZ#DIWHU#WKH#ULVLQJ#HGJH#RI#65(6(7#VR#WKH#SGD#ZLOO#VWDUW
%-# #########UXQQLQJ#LQVWDQWO\1
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$049 $70&#(9%#8VHU¶V#0DQXDO 027252/$

%-#'LDJ/RRS%DFNa=#+%LW#4,1#:KHQ#DFWLYH#+/,/#WKH#LQWHUIDFH#LV#LQ#'LDJQRVWLF#
%- ########/RRSEDFN#PRGH1#,1H1/#WKH#VRXUFH#IRU#WKH#5[#VKLIW#UHJLVWHU#LV
%-# ########WKH#RXWSXW#RI#WKH#7[#VKLIW#UHJLVWHU1#'XULQJ#WKDW#PRGH/#'6&.
%- ########DQG#'6',#DUH#WUL0VWDWHG/#VR#QR#DUELWUDU\#GDWD#LV#VHQW#WR#WKH
%- ########GHEXJ#SRUW1#:KHQ#LQDFWLYH/#WKH#LQWHUIDFH#LV#LQ#QRUPDO#PRGH/
%- ########L1H1/#'6&.#DQG#'6',#DUH#GULYHQ#DQG#WKH#VRXUFH#RI#WKH#5[#VKLIW
%- ############UHJLVWHU#LV#'6'21
%-#6WDWXV5HTXHVWa=#+%LW#5,1#:KHQ#DFWLYH#+/,#DQ\#ZULWH#WR#WKH#FRQWURO#UHJLVWHU
%- ############ZLOO#EH#IROORZHG#E\#D#VWDWXV#UHDG#F\FOH#LQLWLDWHG#E\#WKH#
%- ############GHEXJ#SRUW#FRQWUROOHU/#L1H1/#$GV5HT#ZLOO#EH#DVVHUWHG#DIWHU#
%- ############WKH#ZULWH#F\FOH#HQGV1#:KHQ#LQDFWLYH/#D#ZULWH#WR#WKH#FRQWURO#
%-# ############UHJLVWHU#ZLOO#QRW#EH#IROORZHG#E\#D#UHDG#IURP#VWDWXV#UHJLVWHU1###
%-#'EJ&ON'LY6HO+4=3,#=#+%LWV#7/6,1#7KLV#ILHOG#VHOHFWV#WKH#GLYLVLRQ#RI#WKH#
%-##################'EJ&ON#LQSXW1#'LYLVLRQ#IDFWRUV#DUH#VHW#DV#IROORZV=
%-# ############3#0#E\#4
%-# ############4#0#E\#5
%-# ############5#0#E\#7
%- ############6#0#E\#;
%-#############################################################################
%-#,PSRUWDQW$$$#$OO#ELWV#ZDNH#XS#DFWLYH#+/,#DIWHU#UHVHW1
%-#
%------------------------------------------------------------------------------
HTXDWLRQV
###$GL&WUO5HJ1FON# #,&ON>
###$GL&WUO5HJ1DU# #5HVHW>%$OO#DFWLYH#ORZ1

###ZKHQ#+#+267B:5,7(B$',B&21752/#)#%QG7PU([S1IE,#WKHQ
######$GL&WUO5HJ1G# #>3'71SLQ/#3'61SLQ/#3'51SLQ/#3'41SLQ/#3'31SLQ@>
###HOVH
######$GL&WUO5HJ1G# #$GL&WUO5HJ1IE>

###
%------------------------------------------------------------------------------
%-#$',#'DWD#%XV1
%-#7KH#$GL#GDWD#EXV#LV#GULYHQ#WRZDUGV#WKH#KRVW#ZKHQ#WKH#KRVW#UHDGV#WKH#L2I1#
%-#:KHQ#'B&a#OLQH#LV#KLJK#+GDWD,#WKH#5[#VKLIW#UHJLVWHU#FRQWHQWV#LV#GULYHQ1#,I
%-#'B&a#LV#ORZ#+FRQWURO,#WKH#VWDWXV#UHJLVWHU#FRQWHQWV#LV#GULYHQ1#
%-#7KH#VWDWXV#UHJLVWHU#FRQWDLQV#DOO#FRQWURO#UHJLVWHU*V#ELWV#+7=3,#ZLWK#WKH#
%-#DGGLWLRQ#RI#WKH#IROORZLQJ=
%-
%-#,Q'HEXJ0RGH=#+%LW#8,1#:KHQ#WKLV#ELW#LV#DFWLYH#++,/#WKH#SGD#LV#LQ#GHEXJ#PRGH/
%-#############L1H1/#9)/6+3=4,#OLQHV#DUH#GULYHQ#KLJK1
%-#7[(UURU=#+%LW#9,1#:KHQ#WKLV#ELW#LV#DFWLYH#++,/#LW#VLJQDOV#WKDW#WKH#SGD#ZDV
%-#############UHVHW#+LQWHUQDOO\,#GXULQJ#GDWD#WUDQVPLVVLRQ1#+L1H1/#GDWD#UHFHLYHG
%-# #############GXULQJ#WKDW#WUQDVPLVVLRQ#LV#FRUUXSWHG,1#7KLV#ELW#LV#UHVHW#+/,#ZKHQ
%-# #############HLWKHU#KDSSHQV=#+4,#0#7KH#LQWHUIDFH#LV#UHVHW#E\#WKH#KRVW#+ERWK
%- #############$GV+DUG5HVHW#DQG#$GV6RIW5HVHW#DUH#DVVHUWHG#++,#E\#WKH#KRVW
%-# ############ZKLOH#WKH#ERDUG#LV#VHOHFWHG,1#+5,#0#7KH#KRVW#ZULWHV#WKH#LQWHUIDFH#ZLWK
%-############'B&a#VLJQDO#ORZ#+FRQWURO,#DQG#ZLWK#GDWD#ELW#9#KLJK1#+6,#0#D#QHZ#GDWD
%-############ZRUG#LV#ZULWWHQ#WR#WKH#7[#VKLIW#UHJLVWHU1#+,1H1/#HUURU#LV#QRW#NHSW#
%- #############LQGHILQLWHO\,1
%-#3GD5VW=#+%LW#:,1#:KHQ#WKLV#ELW#LV#DFWLYH#++,/#LW#PHDQV#WKDW#HLWKHU#65(6(7-
%- #############RU#+5(6(7-#RU#ERWK#DUH#GULYHQ#E\#WKH#SGD1#7KH#KRVW#KDYH#WR#ZDLW#XQWLO#
%-# ############WKLV#ELW#QHJDWHV#VR#WKDW#GDWD#PD\#EH#ZUULWHQ#WR#WKH#GHEXJ#SRUW1
%------------------------------------------------------------------------------
HTXDWLRQV
###3'2H# #'$7$B%8))(56B(1$%/(#>

###3'1RH# #3'2H>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $04:

###ZKHQ#+#5($'B'$7$B:25'B21B$',B%86,#WKHQ
###### #3'# #5[5HJ1IE>
###HOVH ZKHQ#+#67$786B:25'B21B$',B%86#,#WKHQ

# # # # # # 3'#  # >3GD5VW1IE/# 7[(UURU1IE/# ,Q'HEXJ0RGH1IE/# 'EJ&ON'LY6HO41IE/
'EJ&ON'LY6HO31IE/#

# 6WDWXV5HTXHVWa1IE/##'LDJ/RRS%DFNa1IE/#'HEXJ(QWU\a1IE#@>

###,Q'HEXJ0RGH1FON# #,&ON>
###
###,Q'HEXJ0RGH#= #9)/64#)#9)/63>##%V\QFKURQL]HG1
###
###5XQ1RH# #+>
###$5XQ# #,6B,1B'(%8*B02'(>%ZKHQ#4#OLWV#D#OHG1
###
%------------------------------------------------------------------------------
%-#'6&.1#######################################################################
%-#3'$#GHEXJ#SRUW/#JDWHG#VHULDO#FORFN1##############################################
%------------------------------------------------------------------------------
HTXDWLRQV
###'6&.1RH# #$'6B,6B6(/(&7('>
######
###ZKHQ#+#$'6B,6B6(/(&7('#)#$3GD6RIW5HVHWa#,#WKHQ
###### '6&.# #+> %GHEXJ#PRGH#HQDEOH
###HOVH#ZKHQ#+#$'6B,6B6(/(&7('#)#$7[(Q1IE#)#3GD6RIW5HVHWa#,#WKHQ

#####'6&.# #$'HEXJ(QWU\a1IE>%GHEXJ#PRGH#GLUHFW#HQWU\
###HOVH#ZKHQ#+$'6B,6B6(/(&7('#)#7[(Q1IE#)#67$7(B7;B21B5,6,1*,#WKHQ
########'6&.# #$&ON5> %GHEXJ#SRUW#FORFN
###HOVH#ZKHQ#+$'6B,6B6(/(&7('#)#7[(Q1IE#)#67$7(B7;B21B)$//,1*,#WKHQ
########'6&.# #&ON5> %GHEXJ#SRUW#LQYHUWHG#FORFN
###HOVH#ZKHQ#+$$'6B,6B6(/(&7(',#WKHQ
######## '6&.# #+> %GHIDXOW#YDOXH/#LQIDFW#;

%------------------------------------------------------------------------------
%-#'6',1#
%-#'HEXJ#3RUW#6HULDO#'DWD#LQ1#+IURP#3GD,1
%-#7R#SURYLGH#EHWWHU#KROG#WLPH#IRU#'6',#IURP#WKH#ODVW#ULVLQJ#HGJH#RI#'6&./
%-#D#GHGLFDWHG#HQDEOH#IRU#'6',#LV#SURYLGHG#0#'6',B(1$%/(1
%------------------------------------------------------------------------------
HTXDWLRQV
###'VGL(Q1DU# #5HVHW>
###'VGL(Q1FON# #,&ON>

VWDWHBGLDJUDP#'VGL(Q
VWDWH#'6',B',6$%/('=

LI++267B:5,7(B$',B'$7$#)#%QG7PU([S1IE#)#$3GD5VW1IE,#WKHQ
'6',B(1$%/('

HOVH
'6',B',6$%/('>

VWDWH#'6',B(1$%/('=
LI+67$7(B7;B',6$%/('#&#3GD5VW1IE,#WKHQ

'6',B',6$%/('
HOVH

'6',B(1$%/('>
HTXDWLRQV
###'6',1RH# #$'6B,6B6(/(&7('#)#$,1B',$*B/223B%$&.>#%DYRLG#MXQN#GULYHQ#RQ#'6',#LQSXW
### ###########################%GXULQJ#GLDJQRVWLF
ORRS#EDFN#PRGH1
###ZKHQ#+$'6B,6B6(/(&7('#)#$3GD6RIW5HVHWa,#WKHQ
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$04; $70&#(9%#8VHU¶V#0DQXDO 027252/$

###### '6',# #+>
###HOVH#ZKHQ#+$'6B,6B6(/(&7('#)#$67$7(B'6',B(1$%/('#)#3GD6RIW5HVHWa#,#WKHQ
###### '6',# #/>
###HOVH#ZKHQ#+$'6B,6B6(/(&7('#)#67$7(B'6',B(1$%/(',#WKHQ
### ###'6',# #7[5HJ:1IE>
###HOVH#
##### '6',# #/>
#
###
###
%------------------------------------------------------------------------------
%-#7[(UURU1
%-#7KLV#ELW#RI#WKH#VWDWXV#UHJLVWHU#LV#VHW#+*4*,#ZKHQ#WKH#SGD#LQWHUQDOO\#UHVHWV
%-#GXULQJ#GDWD#WUDQVPLVVLRQ#RYHU#WKH#GHEXJ#SRUW1
%-#:KHQ#WKLV#ELW#LV#ZULWHQ#*4*#E\#WKH#DGL#SRUW#+FRQWURO,#WKH#VWDWXV#ELW#LV
%-#FOHDUHG1#:ULWLQJ#*3*#KDV#QR#LQIOXHQFH#RQ#WKDW#ELW1#
%------------------------------------------------------------------------------

HTXDWLRQV

##7[(UURU1FON# #,&ON>
##7[(UURU1DU# #5HVHW>
##
VWDWHBGLDJUDP#7[(UURU

VWDWH#7;B'21(B2.=
LI+67$7(B7;B(1$%/('#)#3GD5VW1IE,#WKHQ

7;B,17(55837('
HOVH#

7;B'21(B2.>
VWDWH#7;B,17(55837('=

LI#++267B:5,7(B$',B&21752/#)#%QG7PU([S1IE#)#3'91SLQ
####&#+267B:5,7(B$',B'$7$#)#%QG7PU([S1IE#)#$3GD5VW1IE,#WKHQ

7;B'21(B2.#
HOVH

7;B,17(55837('>

HQG#GEJBSUW:

$15 86;³$X[LOLDU\#%RDUG#&RQWURO#)XQFWLRQV
´------------------------------------------------------------------------------
³-#,Q#WKLV#ILOH#+9,=
³-#0#$GGHG#ERDUG#UHYLVLRQ#&#DW#%&656=#3#0#(1*
³- ###### ##4#0#3,/271
³-#0#)ODVK#3UHVHQFH#GHWHFW#OLQHV#0#DGGHG#)ODVK3'+:=8,1
³-#0#&KDQJHG#SRODULW\#RI#3RZHU02Q#5HVHW#+QRZ#DFWLYH#KLJK,
³-#0#'UDP(Q#EHFRPHV#DFWLYH0ORZ#WR#HQKDQFH#GHEXJ0VWDWLRQ#VXSSRUW#FKDQJHV1
³------------------------------------------------------------------------------
³-#,Q#WKLV#ILOH#+:,=
³-#0#%RDUG#UHYLVLRE#FRGH###%&656#LV#FKDQJHG#WR#5#0#5HY#$1
³------------------------------------------------------------------------------
³-#,Q#WKLV#ILOH#+;,=
³-#0#%RDUG#UHYLVLRE#FRGH###%&656#LV#FKDQJHG#WR#6#0#5HY#%1
³------------------------------------------------------------------------------

PRGXOH#FQWBUHJ4#
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $04<

WLWOH##µ0<5834#%RDUG#&RQWURO#DQG#6WDWXV#5HJLVWHU1
########2ULJLQDWHG#IRU#03&;93$'6/#<DLU#/LHEPDQ#+06,/,#0#$SULO#37/#4<<8
########0RGLILHG#IRU#$70&#(9%/#$PLWD\#%HOHU#0#+06,/,#0#0DUFK#4VW/#4<<;*

³------------------------------------------------------------------------------
³-#'HYLFH#GHFODUDWLRQ1########################################################-
³------------------------------------------------------------------------------
86;#GHYLFH#µPDFK553D¶>

³------------------------------------------------------------------------------
³-#&&&&&&&
-
³-#&########&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-#&#########&##&######&####&#######&####&##&&###&###&##&###&#######&#########-
³-#&&&&&######&&#######&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-#&##########&&#######&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-#&#########&##&######&####&#######&###&###&###&&##&####&##&#######&####&####-
³-#&&&&&&&##&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#3LQV#GHFODUDWLRQ1##########################################################-
³------------------------------------------------------------------------------
³-#6\VWHP#L2I#SLQV
³------------------------------------------------------------------------------
6<6&/. 3,1#48>

5*325,Q 3,1#7<>
5HVHW&RQIa 3,1#49>

%UG&RQW5HJ&Va3,1#83>
%7$a #3,1#4:>
5B:a #3,1#53>

$5: 3,1#8<>
$5; 3,1#84>
$5< 3,1#87>

'3 3,1#5;>
'4 3,1#5<>
'5 3,1#63>
'6 3,1#64>
'7 3,1#69>
'8 3,1#65>
'9 3,1#5>
': 3,1#59>
'; 3,1#57>
'< 3,1#<>
'43 3,1#9>
'44 3,1#47>
'45 3,1#66>
'46 3,1#6:>
'47 3,1#74>
'48 3,1#:>

³------------------------------------------------------------------------------
³-#%RDUG#&RQWURO#3LQV1#5HDG2:ULWH1
³------------------------------------------------------------------------------
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$053 $70&#(9%#8VHU¶V#0DQXDO 027252/$

)ODVK(Qa 3,1##77#LVW\SH#µUHJ/EXIIHU¶>###³#IODVK#HQDEOH1
'UDP(Qa 3,1##88#LVW\SH#µUHJ/EXIIHU¶>###³#GUDP#HQDEOH
(WK(Qa 3,1##79#LVW\SH#µUHJ/EXIIHU¶>###³#HWKHUQHW#SRUW#HQDEOH
)ODVK&IJ(Qa 3,1##58#LVW\SH#µUHJ/EXIIHU¶>###³#IODVK#FRQILJXUDWLRQ#HQDEOH
&QW5HJ(Qa 3,1##46#LVW\SH#µUHJ/EXIIHU¶>###³#FRQWURO#UHJLVWHU#DFFHVV#HQ0
DEOH
56565(Q4a 3,1##7;#LVW\SH#µUHJ/EXIIHU¶>###³#56565#SRUW#4#HQDEOH
+DOI:RUGa 3,1##6;#LVW\SH#µUHJ/EXIIHU¶>###³#65249#ELW#GUDP#RSHUDWLRQ#VH0
OHFW
*(15(&(Qa 3,1###6#LVW\SH#µUHJ/EXIIHU¶>###³#RQH#RI#WKH#*HQHUDWRUV25HFRUG0
HUV#LV
###########################################³#HQDEOHG1
,**(1(Qa 3,1###7#LVW\SH#µUHJ/EXIIHU¶>###³#,QJUHVV#*HQHUDWRU#(QDEOHG
,*3+<(Qa 3,1###8#LVW\SH#µUHJ/EXIIHU¶>###³#,QJUHVV#3+<#(QDEOHG
81,a#### 3,1##45#LVW\SH#µUHJ/EXIIHU¶>###³#(9%#LV#FRQQHFWHG#WR#D#81,
6ZLWFK
(*3+<(Qa 3,1##6<#LVW\SH#µUHJ/EXIIHU¶>###³#(JUHVV#3+<#(QDEOHG
(*5(&(Qa 3,1##73#LVW\SH#µUHJ/EXIIHU¶>###³#(JUHVV#5HFRUGHU#(QDEOHG
6:,*5(Qa 3,1##95#LVW\SH#µUHJ/EXIIHU¶>###³#6ZLWFK#,QJUHVV#5HFRUGHU#(Q0
DEOHG
6:(**(Qa 3,1##96#LVW\SH#µUHJ/EXIIHU¶>###³#6ZLWFK#(JUHVV#*HQHUDWRU#(Q0
DEOHG
%&6575Ga 3,1##97#LVW\SH#µFRP/EXIIHU¶>###³#%&65#&7#5($'#&\FOH#FRQWURO
VLJQDO

³------------------------------------------------------------------------------
³-#%RDUG#6WDWXV#3LQV1#5HDG#RQO\1
³------------------------------------------------------------------------------
)ODVK3': 3,1#99>
)ODVK3'9 3,1#98>
)ODVK3'8 3,1#9:>
)ODVK3'7 3,1#76>
)ODVK3'6 3,1#56>
)ODVK3'5 3,1#55>
)ODVK3'4 3,1#54> ³#)ODVK#SUHVHQFH#GHWHFW#OLQHV

'UDP3'7 3,1#43>
'UDP3'6 3,1#93>
'UDP3'5 3,1#89>
'UDP3'4 3,1#78> ³#'UDP#6,00#,GHQWLILFDWLRQ#SLQV

([W7RRO,3 3,1#8:>
([W7RRO,4 3,1#8;>
([W7RRO,5 3,1#7:>
([W7RRO,6 3,1#44> ³#([WHUQDO#7RROV#,GHQWLILFDWLRQ#SLQV

³------------------------------------------------------------------------------
³-#$X[LOLDU\#3LQV1#
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-###&&& ###### ##-
³-####&#####&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-####&#####&&###&#####&####&#######&####&##&&###&###&##&###&#######&#########-
³-####&#####&#&##&#####&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-####&#####&##&#&#####&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-####&#####&###&&#####&####&#######&###&###&###&&##&####&##&#######&####&####-
³-###&&&####&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $054

³-#6\VWHP#+DUG#5HVHW#&RQILJXUDWLRQ1
³------------------------------------------------------------------------------

(5% ####12'(#LVW\SH#µUHJ/EXIIHU¶>###³#([WHUQDO#$UELWUDWLRQ
,3a ####12'(#LVW\SH#µUHJ/EXIIHU¶>###³#,QWHUUXSW#3UHIL[#LQ#065
%',6 12'(#LVW\SH#µUHJ/EXIIHU¶>###³#%RRW#'LVDEOH
5695 12'(#LVW\SH#µUHJ/EXIIHU¶>###³#UHVHUYHG#FRQILJ#ELW#5
%363/
%364 12'(#LVW\SH#µUHJ/EXIIHU¶>###³#%RRW#3RUW#6L]H
5699 12'(#LVW\SH#µUHJ/EXIIHU¶>###³#UHVHUYHG#FRQILJ#ELW#9
,6%3/
,6%4 12'(#LVW\SH#µUHJ/EXIIHU¶>###³#,QWHUQDO#6SDFH#%DVH
'%*&3/
'%*&4 12'(#LVW\SH#µUHJ/EXIIHU¶>###³#'HEXJ#SLQV#&RQILJ1
'%3&3/
'%3&4 12'(#LVW\SH#µUHJ/EXIIHU¶>###³#'HEXJ#3RUW#SLQV#&RQILJ
(%')3/
(%')4###12'(#LVW\SH#µUHJ/EXIIHU¶>###³#([WHUQDO#%XVH#'LYLVLRQ##)DFWRU
56948###12'(#LVW\SH#µUHJ/EXIIHU¶>###³#UHVHUYHG#FRQILJ#ELW#48
'DWD2H #12'(#LVW\SH#µFRP¶>########³#GDWD#EXV#RXWSXW#HQDEOH#RQ#UHDG1

³------------------------------------------------------------------------------
³-#&RQWURO#)#6WDWXV#5HJLVWHUV#ZULWH2UHDG1
³------------------------------------------------------------------------------

3'$B:5,7(B5(*3a##12'(#LVW\SH#µFRP¶>
3'$B:5,7(B5(*4a##12'(#LVW\SH#µFRP¶>
3'$B:5,7(B5(*5a##12'(#LVW\SH#µFRP¶>

3'$B5($'B&21)B5(*a##12'(#LVW\SH#µFRP¶>
3'$B5($'B&217B5(*4a#12'(#LVW\SH#µFRP¶>
3'$B5($'B67$7B5(*4a#12'(#LVW\SH#µFRP¶>
3'$B5($'B67$7B5(*5a#12'(#LVW\SH#µFRP¶>
3'$B5($'B67$7B5(*6a##12'(#LVW\SH#µFRP¶>

³------------------------------------------------------------------------------
³-#&RQWURO#5HJLVWHU#(QDEOH#3URWHFWLRQ1
³------------------------------------------------------------------------------

&QW5HJ(Q3URWHFWa#12'(#LVW\SH#µUHJ/EXIIHU¶>

³------------------------------------------------------------------------------
³-##&&&&&#####################################################################-
³-#&#####&###&&&&###&####&###&&&&####&&&&&####&&####&####&###&&&&&############-
³-#&########&####&##&&###&##&##########&#####&##&###&&###&#####&##############-
³-#&########&####&##&#&##&###&&&&######&####&####&##&#&##&#####&##############-
³-#&########&####&##&##&#&#######&#####&####&&&&&&##&##&#&#####&##############-
³-#&#####&##&####&##&###&&##&####&#####&####&####&##&###&&#####&##############-
³-##&&&&&####&&&&###&####&###&&&&######&####&####&##&####&#####&##############-
³-############################################################################-
³-#&&&&&&#####################################################################-
³-#&#####&##&&&&&&###&&&&###&#########&&####&&&&&#############################-

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



3URJUDPPDEOH#/RJLF#(TXDWLRQV

$055 $70&#(9%#8VHU¶V#0DQXDO 027252/$

³-#&#####&##&#######&####&##&########&##&###&####&############################-
³-#&#####&##&&&&&###&#######&#######&####&##&####&##&&&&&#####################-
³-#&#####&##&#######&#######&#######&&&&&&##&&&&&#############################-
³-#&#####&##&#######&####&##&#######&####&##&###&#############################-
³-#&&&&&&###&&&&&&###&&&&###&&&&&&##&####&##&####&############################-
³-############################################################################-
³-####&&#####&&&&&#####&#####&&&&###&####&####################################-
³-###&##&######&#######&####&####&##&&###&####################################-
³-##&####&#####&#######&####&####&##&#&##&####################################-
³-##&&&&&&#####&#######&####&####&##&##&#&####################################-
³-##&####&#####&#######&####&####&##&###&&####################################-
³-##&####&#####&#######&#####&&&&###&####&####################################-
³------------------------------------------------------------------------------
+/#//#;/#=# #4/#3/#1;1/#1=1>
&/#'/#8#### #1&1/#1'1/#181>
³------------------------------------------------------------------------------
6,08/$7,21# #4>
³-#6/2:B3//B/2&.# #4>
³-#'5$0B;B%,7B23(5$7,21# #4>
³------------------------------------------------------------------------------
³-#6LJQDO#JURXSV
³------------------------------------------------------------------------------
$GG# #>$5:/$5;/$5<@>
'DWD# #>'311'48@>

&RQILJ5HJ# #>(5%/,3a/5695/%',6/%363/%364/5699/,6%3/,6%4/'%*&3/'%*&4/'%3&3/
###################################################'%3&4/(%')3/(%')4/56948@>

%36## #>%363/%364@>####³#ERRW#SRUW#VL]H
,6%## #>,6%3/,6%4@>####³#,QLWLDO#,QWHUQDO#6SDFH#%DVH
'%*&# #>'%*&3/'%*&4@>³#'HEXJ#3LQV#&RQILJXUDWLRQ
'%3&# #>'%3&3/'%3&4@>³#'HEXJ#SRUW#ORFDWLRQ
(%')# #>(%')3/(%')4@>³#([WHUQDO#%XV#'LYLVLRQ#)DFWRU

&RQW5HJ# #>)ODVK(Qa/'UDP(Qa/(WK(Qa/6:,*5(Qa/)ODVK&IJ(Qa/&QW5HJ(Q3URWHFWa/&QW5HJ(Qa/
###########56565(Q4a/,**(1(Qa/,*3+<(Qa/(*5(&(Qa/(*3+<(Qa/+DOI:RUGa/6:(**(Qa/81,a/3@>

5HDG&RQI5HJ# #>(5%1IE/,3a1IE/56951IE/%',61IE/%3631IE/%3641IE/56991IE/,6%31IE/,6%41IE/
###############'%*&31IE/'%*&41IE/'%3&31IE/'%3&41IE/(%')31IE/(%')41IE/569481IE@>

5HDG&RQW5HJ4# #>)ODVK(Qa/'UDP(Qa/(WK(Qa/6:,*5(Qa/)ODVK&IJ(Qa/&QW5HJ(Q3URWHFWa1IE/
##&QW5HJ(Qa/56565(Q4a/,**(1(Qa/,*3+<(Qa/(*5(&(Qa/(*3+<(Qa/+DOI:RUGa/6:(**(Qa/81,a/3@>

5HDG6WDW5HJ4# #>)ODVK3'7/)ODVK3'6/)ODVK3'5/)ODVK3'4/3/'UDP3'7/'UDP3'6/
################'UDP3'5/'UDP3'4/([W7RRO,3/([W7RRO,4/([W7RRO,5/([W7RRO,6/3/3/3@>

5HDG6WDW5HJ5#  # >3/3/3/3/3/&QW5HJ(Q3UR0
WHFWa1IE/3/3/3/)ODVK3':/)ODVK3'9/)ODVK3'8/3/3/3/3@>

'ULYHQ&RQW5HJ# #>)ODVK(Qa/'UDP(Qa/(WK(Qa/6:,*5(Qa/)ODVK&IJ(Qa/&QW5HJ(Qa/
###########56565(Q4a/,**(1(Qa/,*3+<(Qa/(*5(&(Qa/(*3+<(Qa/+DOI:RUGa/6:(**(Qa/81,a@>

:LGH&RQW5HJ# #>)ODVK(Qa/'UDP(Qa/(WK(Qa/6:,*5(Qa/)ODVK&IJ(Qa/&QW5HJ(Q3URWHFWa/
&QW5HJ(Qa/56565(Q4a/,**(1(Qa/,*3+<(Qa/(*5(&(Qa/(*3+<(Qa/+DOI0

:RUGa/6:(**(Qa/81,a@>

6WDW5HJ,Q# #>)ODVK3'7/)ODVK3'6/)ODVK3'5/)ODVK3'4/3/'UDP3'7/'UDP3'6/
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $056

'UDP3'5/'UDP3'4/([W7RRO,3/([W7RRO,4/([W7RRO,5/([W7RRO,6/;/;/;@>

)ODVK3G+LJK# #>)ODVK3':/)ODVK3'9/)ODVK3'8@>

³------------------------------------------------------------------------------
³-#3RZHU#2Q#5HVHW#GHILQLWLRQV
³------------------------------------------------------------------------------
)/$6+B&)*B(1$%/(# #3>

.B$B321B5(6(7B$&7,9(# #4>

5(6(7B&21),*B$&7,9(# #3>

³----#FKDQJHG#GXH#WR#ORQJ#ORFN#GHOD\#RI#WKH#SGD#---#4:/:/<8#------------------

#LIQGHI#6/2:B3//B/2&.#^

.$B321B5(6(7# #+5*325,Q#  #.B$B321B5(6(7B$&7,9(,>
`

#LIGHI#6/2:B3//B/2&.#^
321B'()$8/7B$&7,9(# #3>

.$B321B5(6(7# #+3RQ'HIDXOWa#  #321B'()$8/7B$&7,9(,>
`

³-----------#HQG#RI#FKDQJH#---------------

5(6(7B&21),*B'5,9(1# #++5HVHW&RQIa#  #5(6(7B&21),*B$&7,9(,#)
#############+)ODVK&IJ(Qa#$ #)/$6+B&)*B(1$%/(,,>

³------------------------------------------------------------------------------
³-#5HJLVWHU#$FFHVV#GHILQLWLRQV
³------------------------------------------------------------------------------

&21),*B5(*B$''# #3>
&21752/B5(*B$''# #4>
67$786B5(*4B$''# #5>
67$786B&21752/B5(*5B$''# #6>
67$786B5(*6B$''# #7>

%&65B:5,7(B$&7,9(# #3>

3'$B:5,7(B&21),*B5(*# #+3'$B:5,7(B5(*3a#  #%&65B:5,7(B$&7,9(,>
3'$B:5,7(B&21752/B5(*4# #+3'$B:5,7(B5(*4a#  #%&65B:5,7(B$&7,9(,>
3'$B:5,7(B&21752/B5(*5# #+3'$B:5,7(B5(*5a#  #%&65B:5,7(B$&7,9(,>

%&65B5($'B$&7,9(# #3>
3'$B5($'# #+$%UG&RQW5HJ&Va#)#5B:a#)#$&QW5HJ(Qa,>

3'$B5($'B&21),*B5(*# #+3'$B5($'B&21)B5(*a#  #%&65B5($'B$&7,9(,>
3'$B5($'B&21752/B5(*4# #+3'$B5($'B&217B5(*4a#  #%&65B5($'B$&7,9(,>
3'$B5($'B67$786B5(*4# #+3'$B5($'B67$7B5(*4a#  #%&65B5($'B$&7,9(,>
3'$B5($'B67$786B5(*5# #+3'$B5($'B67$7B5(*5a#  #%&65B5($'B$&7,9(,>
3'$B5($'B67$786B5(*6# #+3'$B5($'B67$7B5(*6a#  #%&65B5($'B$&7,9(,>

³------------------------------------------------------------------------------
³-#&RQILJ#5HJ#GHILQLWLRQV

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



3URJUDPPDEOH#/RJLF#(TXDWLRQV

$057 $70&#(9%#8VHU¶V#0DQXDO 027252/$

³------------------------------------------------------------------------------
,17(51$/B$5%,75$7,21# #3>
(;7(51$/B$5%,75$7,21# #$,17(51$/B$5%,75$7,21>

,3B$7B3[)))33333# #3>³DFWLYH#ORZ
,3B$7B3[33333333# #$,3B$7B3[)))33333>

5695B$&7,9(# #4>

%227B',6$%/(# #4>
%227B(1$%/(# #$%227B',6$%/(>

%227B3257B65# #3>
%227B3257B;# #4>
%227B3257B49# #5>
%227B3257B5(6(59('# #6>

5699B$&7,9(# #4>

,17B63$&(B%$6(B3[33333333# #3>
,17B63$&(B%$6(B3[33)33333# #4>
,17B63$&(B%$6(B3[))333333# #5>
,17B63$&(B%$6(B3[)))33333# #6>

'(%8*B3,16B3&0&,$B5# #3>
'(%8*B3,16B:$7&+B32,176# #4>
'(%8*B3,16B5(65(9('# #5>
'(%8*B3,16B)25B6+2:# #6>

'(%8*B3257B21B-7$*# #3>
'(%8*B3257B121B(;,67$17# #4>
'(%8*B3257B5(6(59('# #5>
'(%8*B3257B21B'(%8*B3,16# #6>

&/.287B,6B*&/.5# #3>
&/.287B,6B*&/.5B',9,'(B5# #4>

56948B$&7,9(# #4>

³-----------------------------------------------
³-------#3RZHU#2Q#'HIDXOWV#$VVLJQPHQWV#---------
³-----------------------------------------------

(5%B321B'()$8/7# #,17(51$/B$5%,75$7,21>

,3aB321B'()$8/7# #,3B$7B3[33333333>

5695B321B'()$8/7# #$5695B$&7,9(>

%',6B321B'()$8/7# #%227B(1$%/(>

%36B321B'()$8/7# #%227B3257B65>

5699B321B'()$8/7# #$5699B$&7,9(>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $058

,6%B321B'()$8/7# #,17B63$&(B%$6(B3[))333333>

'%*&B321B'()$8/7# #'(%8*B3,16B)25B6+2:>

'%3&B321B'()$8/7# #'(%8*B3257B21B-7$*>

(%')B321B'()$8/7# #&/.287B,6B*&/.5>

56948B321B'()$8/7# #$56948B$&7,9(>

³-------------------------------------------
³-------#'DWD#%LWV#$VVLJQPHQWV#-------------
³-------------------------------------------

(5%B'$7$B%,7# #>'3@>
,3aB'$7$B%,7# #>'4@>
5695B'$7$B%,7# #>'5@>
%',6B'$7$B%,7# #>'6@>
%36B'$7$B%,7# #>'7/'8@>
5699B'$7$B%,7# #>'9@>
,6%B'$7$B%,7# #>':/';@>
'%*&B'$7$B%,7# #>'</'43@>
'%3&B'$7$B%,7# #>'44/'45@>
(%')B'$7$B%,7# #>'46/'47@>
56948B'$7$B%,7# #>'48@>

³------------------------------------------------------------------------------
³-#&RQWURO#5HJLVWHU#4#GHILQLWLRQV1
³------------------------------------------------------------------------------

+$/)B:25'# #3>

(7+B(1$%/('# #3>

'5$0B(1$%/('# #3>

(7+B/223# #4>

7364(/# #3>

73B)8//B'83# #3>

&217B5(*B(1$%/(# #3>

56565B(1$%/(B4# #3>

)/$6+B(1$%/('# #3>

,1*5(66B*(1(5$725B(1$%/('# #3>

,1*5(66B3+<B(1$%/('# #3>

(*5(66B5(&25'(5B(1$%/('# #3>

(*5(66B3+<B(1$%/('# #3>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$059 $70&#(9%#8VHU¶V#0DQXDO 027252/$

6:,7&+B,1*5(66B5(&25'(5B(1$%/('# #3>

6:,7&+B(*5(66B*(1(5$725B(1$%/('# #3>

81,B5($'<# #3>

³-#)/$6+B&)*B(1$%/(# #3>##QHHGHG#WR#EH#GHILQHG#HDOLHU

&17B5(*B(1B3527(&7# #3>#³#LQDGYHUWDQW#ZULWH#SURWHFW

³-----------------------------------------------
³-------#3RZHU#2Q#'HIDXOWV#$VVLJQPHQWV#---------
³-----------------------------------------------
³#LIGHI#'5$0B;B%,7B23(5$7,21#^
³
³ +$/)B:25'B321B'()$8/7# #+$/)B:25'>
³`
³#LIQGHI#'5$0B;B%,7B23(5$7,21#^
³
³ +$/)B:25'B321B'()$8/7# #$+$/)B:25'>
³`

(7+B(1$%/(B321B'()$8/7# #$(7+B(1$%/('>

'5$0B(1$%/(B321B'()$8/7# #'5$0B(1$%/('>

&217B5(*B(1$%/(B321B'()$8/7# #&217B5(*B(1$%/(>

56565B(1$%/(B4B321B'()$8/7# #$56565B(1$%/(B4>

)/$6+B(1$%/(B321B'()$8/7# #)/$6+B(1$%/('>

+$/)B:25'B321B'()$8/7# #$+$/)B:25'>

,1*B*(1B(1$%/(B321B'()$8/7# #$,1*5(66B*(1(5$725B(1$%/('>

,1*B3+<B(1$%/(B321B'()$8/7# #$,1*5(66B3+<B(1$%/('>

(*B5(&B(1$%/(B321B'()$8/7# #$(*5(66B5(&25'(5B(1$%/('>

(*B3+<B(1$%/(B321B'()$8/7# #$(*5(66B3+<B(1$%/('>

6:B,1*B5(&B(1$%/(B321B'()$8/7# #$6:,7&+B,1*5(66B5(&25'(5B(1$%/('>

6:B(*B*(1B(1$%/(B321B'()$8/7# #$6:,7&+B(*5(66B*(1(5$725B(1$%/('>

)/$6+B&)*B(1$%/(B321B'()$8/7# #$)/$6+B&)*B(1$%/(>

81,B321B'()$8/7# #$81,B5($'<>

&17B5(*B(1B3527(&7B321B'()$8/7# #&17B5(*B(1B3527(&7>

³-------------------------------------------
³-------#'DWD#%LWV#$VVLJQPHQWV#-------------
³-------------------------------------------
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $05:

)/$6+B(1$%/(B'$7$B%,7# #>'3@>
'5$0B(1$%/(B'$7$B%,7# #>'4@>
(7+B(1$%/(B'$7$B%,7# #>'5@>
6:B,1*B5(&25'(5B(1$%/(B'$7$B%,7# #>'6@>
)/$6+B&)*B(1$%/(B'$7$B%,7# #>'7@>
&17B5(*B(1B3527(&7B'$7$B%,7# #>'8@>
&217B5(*B(1$%/(B'$7$B%,7# #>'9@>
56565B(1$%/(B4B'$7$B%,7# #>':@>
,1*B*(1(5$725B(1$%/(B'$7$B%,7# #>';@>
,1*B3+<B(1$%/(B'$7$B%,7# #>'<@>
(*B5(&25'(5B(1$%/(B'$7$B%,7# #>'43@>
(*B3+<B(1$%/(B'$7$B%,7# #>'44@>
+$/)B:25'B'$7$B%,7# #>'45@>
6:B(*B*(1(5$725B(1$%/(B'$7$B%,7# #>'46@>
81,B'$7$B%,7# #>'47@>

³------------------------------------------------------------------------------
³-#&RQWURO#5HJLVWHU#5#GHILQLWLRQV1
³------------------------------------------------------------------------------

³-----------------------------------------------
³-------#3RZHU#2Q#'HIDXOWV#$VVLJQPHQWV#---------
³-----------------------------------------------

³-------------------------------------------
³-------#'DWD#%LWV#$VVLJQPHQWV#-------------
³-------------------------------------------

³------------------------------------------------------------------------------
³-#(TXDWLRQV/#VWDWH#GLDJUDPV1#################################################-
³------------------------------------------------------------------------------
³-############################################################################-
³-#&&&&&&&####################################################################-
³-#&#########&&&&###&####&####&&#####&&&&&#####&#####&&&&###&####&###&&&&#####-
³-#&########&####&##&####&###&##&######&#######&####&####&##&&###&##&#########-
³-#&&&&&####&####&##&####&##&####&#####&#######&####&####&##&#&##&###&&&&#####-
³-#&########&##&#&##&####&##&&&&&&#####&#######&####&####&##&##&#&#######&####-
³-#&########&###&###&####&##&####&#####&#######&####&####&##&###&&##&####&####-
³-#&&&&&&&###&&&#&###&&&&###&####&#####&#######&#####&&&&###&####&###&&&&#####-
³-############################################################################-
³------------------------------------------------------------------------------
³-#&RQILJXUDWLRQ#5HJLVWHU1
³-#*HWV#LWV#GHIDXOW#SRQ#UHVHW#YDOXHV#ZKLFK#DUH#GULYHQ#WR#WKH#GDWD#EXV#ZKHQ
³-#GXULQJ#KDUG#UHVHW#FRQILJXUDWLRQ1#
³-#,I#RWKHU#YDOXHV#DUH#UHTXLUHG/#WKLV#UHJLVWHU#PD\#EH#ZULWWHQ#ZLWK#QHZ#YDOXHV
³-#WR#EHFRPH#DFWLYH#IRU#WKH#QH[W#KDUG#UHVHW1
³-#7KH#VWDWH#PDFKLQHV#DUH#EXLOW#LQ#D#ZD\#WKDW#LWV#SRZHU#RQ#YDOXH#LV#FKDQJHG#LQ
³-#RQH#SODFH#0#WKH#GHFODUDWLRQV#DUHD1
³------------------------------------------------------------------------------

HTXDWLRQV

#LIGHI#6/2:B3//B/2&.#^

$3RQ'HIDXOWa# #$5HVHW&RQIa#&
5*325,Q>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$05; $70&#(9%#8VHU¶V#0DQXDO 027252/$

`

3'$B:5,7(B5(*3a# #$+$%UG&RQW5HJ&Va#)#$%7$a#)#$5B:a#)#$$5:#)#$$5;#)#$$5<#)#
####################################################################$&QW5HJ(Qa,>
3'$B:5,7(B5(*4a# #$+$%UG&RQW5HJ&Va#)#$%7$a#)#$5B:a#)#$$5:#)#$$5;#)#$5<#)
####################################################################$&QW5HJ(Qa,>
3'$B:5,7(B5(*5a# #$+$%UG&RQW5HJ&Va#)#$%7$a#)#$5B:a#)#$$5:#)#$5;#)#$5<#)#
####################################################################$&QW5HJ(Qa,>

3'$B5($'B&21)B5(*a# #$+$%UG&RQW5HJ&Va#)#5B:a#)#$$5:#)#$$5;#)#$$5<#)#$&QW5HJ(Qa,>
3'$B5($'B&217B5(*4a# #$+$%UG&RQW5HJ&Va#)#5B:a#)#$$5:#)#$$5;#)#$5<#)#$&QW5HJ(Qa,>
3'$B5($'B67$7B5(*4a# #$+$%UG&RQW5HJ&Va#)#5B:a#)#$$5:#)#$5;#)#$$5<#)#$&QW5HJ(Qa,>
3'$B5($'B67$7B5(*5a# #$+$%UG&RQW5HJ&Va#)#5B:a#)#$$5:#)#$5;#)#$5<#)#$&QW5HJ(Qa,>
3'$B5($'B67$7B5(*6a# #$+$%UG&RQW5HJ&Va#)#5B:a#)#$5:#)#$$5;#)#$$5<#)#$&QW5HJ(Qa,>

&RQILJ5HJ1FON# #6<6&/.>

VWDWHBGLDJUDP#(5%
VWDWH#,17(51$/B$5%,75$7,21=

LI#+3'$B:5,7(B&21),*B5(*#)#
# +(5%B'$7$B%,71SLQ#  #(;7(51$/B$5%,75$7,21,#)

+$.$B321B5(6(7#&#+(5%B321B'()$8/7#$ #,17(51$/B$5%,75$7,21,,#&
+.$B321B5(6(7#)#+(5%B321B'()$8/7#  #(;7(51$/B$5%,75$7,21,,

WKHQ
(;7(51$/B$5%,75$7,21

HOVH
,17(51$/B$5%,75$7,21>

VWDWH#(;7(51$/B$5%,75$7,21=
LI#+3'$B:5,7(B&21),*B5(*#)#

+(5%B'$7$B%,71SLQ#  #,17(51$/B$5%,75$7,21,#)
+$.$B321B5(6(7#&#+(5%B321B'()$8/7#$ #(;7(51$/B$5%,75$7,21,,#&
+.$B321B5(6(7#)#+(5%B321B'()$8/7#  #,17(51$/B$5%,75$7,21,,#,

WKHQ
,17(51$/B$5%,75$7,21

HOVH
(;7(51$/B$5%,75$7,21>

³------------------------------------------------------------------------------
VWDWHBGLDJUDP#,3a

VWDWH#,3B$7B3[)))33333=
LI#+3'$B:5,7(B&21),*B5(*#)#

+,3aB'$7$B%,71SLQ#  #,3B$7B3[33333333,#)
+$.$B321B5(6(7#&#+,3aB321B'()$8/7#$ #,3B$7B3[)))33333,,#&
+.$B321B5(6(7#)#+,3aB321B'()$8/7#  #,3B$7B3[33333333,,#,#

WKHQ
,3B$7B3[33333333

HOVH
,3B$7B3[)))33333>

VWDWH#,3B$7B3[33333333=
LI#+3'$B:5,7(B&21),*B5(*#)#

+,3aB'$7$B%,71SLQ#  #,3B$7B3[)))33333,#)
+$.$B321B5(6(7#&#+,3aB321B'()$8/7#$ #,3B$7B3[33333333,,#&
+.$B321B5(6(7#)#+,3aB321B'()$8/7#  #,3B$7B3[)))33333,,#,#

WKHQ
,3B$7B3[)))33333

HOVH
,3B$7B3[33333333>

³------------------------------------------------------------------------------
VWDWHBGLDJUDP#5695

VWDWH#$5695B$&7,9(=
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $05<

LI#+3'$B:5,7(B&21),*B5(*#)#
+5695B'$7$B%,71SLQ#  #5695B$&7,9(,#)
+$.$B321B5(6(7#&#+5695B321B'()$8/7#$ #$5695B$&7,9(,,#&
+.$B321B5(6(7#)#+5695B321B'()$8/7#  #5695B$&7,9(,,#,#

WKHQ
5695B$&7,9(

HOVH
$5695B$&7,9(>

VWDWH#5695B$&7,9(=
LI#+3'$B:5,7(B&21),*B5(*#)#

+5695B'$7$B%,71SLQ#  #$5695B$&7,9(,#)
+$.$B321B5(6(7#&#+5695B321B'()$8/7#$ #5695B$&7,9(,,#&
+.$B321B5(6(7#)#+5695B321B'()$8/7#  #$5695B$&7,9(,,#,#

WKHQ
$5695B$&7,9(

HOVH
5695B$&7,9(>

³------------------------------------------------------------------------------
VWDWHBGLDJUDP#%',6

VWDWH#%227B(1$%/(=
LI#+3'$B:5,7(B&21),*B5(*#)#

+%',6B'$7$B%,71SLQ#  #%227B',6$%/(,#)
+$.$B321B5(6(7#&#+%',6B321B'()$8/7#$ #%227B(1$%/(,,#&
+.$B321B5(6(7#)#+%',6B321B'()$8/7#  #%227B',6$%/(,,#,#

WKHQ
%227B',6$%/(

HOVH
%227B(1$%/(>

VWDWH#%227B',6$%/(=
LI#+3'$B:5,7(B&21),*B5(*#)#

+%',6B'$7$B%,71SLQ#  #%227B(1$%/(,#)
+$.$B321B5(6(7#&#+%',6B321B'()$8/7#$ #%227B',6$%/(,,#&
+.$B321B5(6(7#)#+%',6B321B'()$8/7#  #%227B(1$%/(,,#,#

WKHQ
%227B(1$%/(

HOVH
%227B',6$%/(>

³------------------------------------------------------------------------------
VWDWHBGLDJUDP#%36

VWDWH#%227B3257B65=
LI#+3'$B:5,7(B&21),*B5(*#)#

+%36B'$7$B%,71SLQ#  #%227B3257B;,#)
+$.$B321B5(6(7#&#+%36B321B'()$8/7#$ #%227B3257B65,,#&
+.$B321B5(6(7#)#+%36B321B'()$8/7#  #%227B3257B;,,#,#

WKHQ
%227B3257B;

HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
+%36B'$7$B%,71SLQ#  #%227B3257B49,#)
+$.$B321B5(6(7#&#+%36B321B'()$8/7#$ #%227B3257B65,,#&
+.$B321B5(6(7#)#+%36B321B'()$8/7#  #%227B3257B49,,#,#

WKHQ
%227B3257B49

HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
+%36B'$7$B%,71SLQ#  #%227B3257B5(6(59(',#)
+$.$B321B5(6(7#&#+%36B321B'()$8/7#$ #%227B3257B65,,#&
+.$B321B5(6(7#)#+%36B321B'()$8/7#  #%227B3257B5(6(59(',,,

WKHQ
%227B3257B5(6(59('

HOVH
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%227B3257B65>
VWDWH#%227B3257B;=

LI#+3'$B:5,7(B&21),*B5(*#)#
+%36B'$7$B%,71SLQ#  #%227B3257B65,#)
+$.$B321B5(6(7#&#+%36B321B'()$8/7#$ #%227B3257B;,,#&
+.$B321B5(6(7#)#+%36B321B'()$8/7#  #%227B3257B65,,#,#

WKHQ
%227B3257B65

HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
+%36B'$7$B%,71SLQ#  #%227B3257B49,#)
+$.$B321B5(6(7#&#+%36B321B'()$8/7#$ #%227B3257B;,,#&
+.$B321B5(6(7#)#+%36B321B'()$8/7#  #%227B3257B49,,#,#WKHQ
%227B3257B49

HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
+%36B'$7$B%,71SLQ#  #%227B3257B5(6(59(',#)
+$.$B321B5(6(7#&#+%36B321B'()$8/7#$ #%227B3257B;,,#&
+.$B321B5(6(7#)#+%36B321B'()$8/7#  #%227B3257B5(6(59(',,#,

WKHQ
%227B3257B5(6(59('

HOVH
%227B3257B;>###

VWDWH#%227B3257B49=
LI#+3'$B:5,7(B&21),*B5(*#)#

+%36B'$7$B%,71SLQ#  #%227B3257B65,#)
+$.$B321B5(6(7#&#+%36B321B'()$8/7#$ #%227B3257B49,,#&
+.$B321B5(6(7#)#+%36B321B'()$8/7#  #%227B3257B65,,#,#

WKHQ
%227B3257B65

HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
+%36B'$7$B%,71SLQ#  #%227B3257B;,#)
+$.$B321B5(6(7#&#+%36B321B'()$8/7#$ #%227B3257B49,,#&
+.$B321B5(6(7#)#+%36B321B'()$8/7#  #%227B3257B;,,#,#

WKHQ
%227B3257B;

HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
+%36B'$7$B%,71SLQ#  #%227B3257B5(6(59(',#)
+$.$B321B5(6(7#&#+%36B321B'()$8/7#$ #%227B3257B49,,#&
+.$B321B5(6(7#)#+%36B321B'()$8/7#  #%227B3257B5(6(59(',,#,

WKHQ
%227B3257B5(6(59('

HOVH
%227B3257B49>

VWDWH#%227B3257B5(6(59('=
LI#+3'$B:5,7(B&21),*B5(*#)#

+%36B'$7$B%,71SLQ#  #%227B3257B65,#)
+$.$B321B5(6(7#&#+%36B321B'()$8/7#$ #%227B3257B5(6(59(',,#&
+.$B321B5(6(7#)#+%36B321B'()$8/7#  #%227B3257B65,,#,#

WKHQ
%227B3257B65

HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
+%36B'$7$B%,71SLQ#  #%227B3257B49,#)
+$.$B321B5(6(7#&#+%36B321B'()$8/7#$ #%227B3257B5(6(59(',,#&
+.$B321B5(6(7#)#+%36B321B'()$8/7#  #%227B3257B49,,#,#

WKHQ
%227B3257B49

HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
+%36B'$7$B%,71SLQ#  #%227B3257B;,#)
+$.$B321B5(6(7#&#+%36B321B'()$8/7#$ #%227B3257B5(6(59(',,#&
+.$B321B5(6(7#)#+%36B321B'()$8/7#  #%227B3257B;,,#,#
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WKHQ
%227B3257B;

HOVH
%227B3257B5(6(59('>

³------------------------------------------------------------------------------
VWDWHBGLDJUDP#5699

VWDWH#$5699B$&7,9(=
LI#+3'$B:5,7(B&21),*B5(*#)#

+5699B'$7$B%,71SLQ#  #5699B$&7,9(,#)
+$.$B321B5(6(7#&#+5699B321B'()$8/7#$ #$5699B$&7,9(,,#&
+.$B321B5(6(7#)#+5699B321B'()$8/7#  #5699B$&7,9(,,#,#

WKHQ
5699B$&7,9(

HOVH
$5699B$&7,9(>

VWDWH#5695B$&7,9(=
LI#+3'$B:5,7(B&21),*B5(*#)#

+5699B'$7$B%,71SLQ#  #$5699B$&7,9(,#)
+$.$B321B5(6(7#&#+5699B321B'()$8/7#$ #5699B$&7,9(,,#&
+.$B321B5(6(7#)#+5699B321B'()$8/7#  #$5699B$&7,9(,,#,#

WKHQ
$5699B$&7,9(

HOVH
5699B$&7,9(>

³------------------------------------------------------------------------------
VWDWHBGLDJUDP#,6%

VWDWH#,17B63$&(B%$6(B3[33333333=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+,6%B'$7$B%,71SLQ#  #,17B63$&(B%$6(B3[33)33333,#)
#+$.$B321B5(6(7#&#+,6%B321B'()$8/7#$ #,17B63$&(B%$6(B3[33333333,,#&
#+.$B321B5(6(7#)#+,6%B321B'()$8/7#  #,17B63$&(B%$6(B3[33)33333,,#,
WKHQ

,17B63$&(B%$6(B3[33)33333
HOVH#
LI#+3'$B:5,7(B&21),*B5(*#)#
#+,6%B'$7$B%,71SLQ#  #,17B63$&(B%$6(B3[))333333,#)
#+$.$B321B5(6(7#&#+,6%B321B'()$8/7#$ #,17B63$&(B%$6(B3[33333333,,#&
#+.$B321B5(6(7#)#+,6%B321B'()$8/7#  #,17B63$&(B%$6(B3[))333333,,,
WKHQ

,17B63$&(B%$6(B3[))333333
HOVH#
LI#+3'$B:5,7(B&21),*B5(*#)#
#+,6%B'$7$B%,71SLQ#  #,17B63$&(B%$6(B3[)))33333,#)
#+$.$B321B5(6(7#&#+,6%B321B'()$8/7#$ #,17B63$&(B%$6(B3[33333333,,#&
#+.$B321B5(6(7#)#+,6%B321B'()$8/7#  #,17B63$&(B%$6(B3[)))33333,,#,
WKHQ

,17B63$&(B%$6(B3[)))33333
HOVH

,17B63$&(B%$6(B3[33333333>

VWDWH#,17B63$&(B%$6(B3[33)33333=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+,6%B'$7$B%,71SLQ#  #,17B63$&(B%$6(B3[33333333,#)
#+$.$B321B5(6(7#&#+,6%B321B'()$8/7#$ #,17B63$&(B%$6(B3[33)33333,,#&
#+.$B321B5(6(7#)#+,6%B321B'()$8/7#  #,17B63$&(B%$6(B3[33333333,,#,
WKHQ

,17B63$&(B%$6(B3[33333333
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
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+,6%B'$7$B%,71SLQ#  #,17B63$&(B%$6(B3[))333333,#)
+$.$B321B5(6(7#&#+,6%B321B'()$8/7#$ #,17B63$&(B%$6(B3[33)33333,,#&
+.$B321B5(6(7#)#+,6%B321B'()$8/7#  #,17B63$&(B%$6(B3[))333333,,#,
WKHQ

,17B63$&(B%$6(B3[))333333
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+,6%B'$7$B%,71SLQ#  #,17B63$&(B%$6(B3[)))33333,#)
#+$.$B321B5(6(7#&#+,6%B321B'()$8/7#$ #,17B63$&(B%$6(B3[33)33333,,#&
#+.$B321B5(6(7#)#+,6%B321B'()$8/7#  #,17B63$&(B%$6(B3[)))33333,,#,#
WKHQ

,17B63$&(B%$6(B3[)))33333
HOVH

,17B63$&(B%$6(B3[33)33333>

VWDWH#,17B63$&(B%$6(B3[))333333=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+,6%B'$7$B%,71SLQ#  #,17B63$&(B%$6(B3[33333333,#)
#+$.$B321B5(6(7#&#+,6%B321B'()$8/7#$ #,17B63$&(B%$6(B3[))333333,,#&
#+.$B321B5(6(7#)#+,6%B321B'()$8/7#  #,17B63$&(B%$6(B3[33333333,,#,#
WKHQ

,17B63$&(B%$6(B3[33333333
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+,6%B'$7$B%,71SLQ#  #,17B63$&(B%$6(B3[33)33333,#)
#+$.$B321B5(6(7#&#+,6%B321B'()$8/7#$ #,17B63$&(B%$6(B3[))333333,,#&
#+.$B321B5(6(7#)#+,6%B321B'()$8/7#  #,17B63$&(B%$6(B3[33)33333,,#,#
WKHQ

,17B63$&(B%$6(B3[33)33333
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+,6%B'$7$B%,71SLQ#  #,17B63$&(B%$6(B3[)))33333,#)
#+$.$B321B5(6(7#&#+,6%B321B'()$8/7#$ #,17B63$&(B%$6(B3[))333333,,#&
#+.$B321B5(6(7#)#+,6%B321B'()$8/7#  #,17B63$&(B%$6(B3[)))33333,,#,#
WKHQ

,17B63$&(B%$6(B3[)))33333
HOVH

,17B63$&(B%$6(B3[))333333>

VWDWH#,17B63$&(B%$6(B3[)))33333=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+,6%B'$7$B%,71SLQ#  #,17B63$&(B%$6(B3[33333333,#)
#+$.$B321B5(6(7#&#+,6%B321B'()$8/7#$ #,17B63$&(B%$6(B3[)))33333,,#&
#+.$B321B5(6(7#)#+,6%B321B'()$8/7#  #,17B63$&(B%$6(B3[33333333,,#,#
WKHQ

,17B63$&(B%$6(B3[33333333
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+,6%B'$7$B%,71SLQ#  #,17B63$&(B%$6(B3[33)33333,#)
#+$.$B321B5(6(7#&#+,6%B321B'()$8/7#$ #,17B63$&(B%$6(B3[)))33333,,#&
#+.$B321B5(6(7#)#+,6%B321B'()$8/7#  #,17B63$&(B%$6(B3[33)33333,,#,#
WKHQ

,17B63$&(B%$6(B3[33)33333
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+,6%B'$7$B%,71SLQ#  #,17B63$&(B%$6(B3[))333333,#)
#+$.$B321B5(6(7#&#+,6%B321B'()$8/7#$ #,17B63$&(B%$6(B3[)))33333,,#&
#+.$B321B5(6(7#)#+,6%B321B'()$8/7#  #,17B63$&(B%$6(B3[))333333,,#,#
WKHQ

,17B63$&(B%$6(B3[))333333
HOVH

,17B63$&(B%$6(B3[)))33333>
³------------------------------------------------------------------------------
VWDWHBGLDJUDP#'%*&
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VWDWH#'(%8*B3,16B3&0&,$B5=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%*&B'$7$B%,71SLQ#  #'(%8*B3,16B:$7&+B32,176,#)
#+$.$B321B5(6(7#&#+'%*&B321B'()$8/7#$ #'(%8*B3,16B3&0&,$B5,,#&
#+.$B321B5(6(7#)#+'%*&B321B'()$8/7#  #'(%8*B3,16B:$7&+B32,176,,#,#
WKHQ

'(%8*B3,16B:$7&+B32,176
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#

+'%*&B'$7$B%,71SLQ#  #'(%8*B3,16B5(65(9(',#)
+$.$B321B5(6(7#&#+'%*&B321B'()$8/7#$ #'(%8*B3,16B3&0&,$B5,,#&
+.$B321B5(6(7#)#+'%*&B321B'()$8/7#  #'(%8*B3,16B5(65(9(',,#,#

WKHQ
'(%8*B3,16B5(65(9('

HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
+'%*&B'$7$B%,71SLQ#  #'(%8*B3,16B)25B6+2:,#)
+$.$B321B5(6(7#&#+'%*&B321B'()$8/7#$ #'(%8*B3,16B3&0&,$B5,,#&
+.$B321B5(6(7#)#+'%*&B321B'()$8/7#  #'(%8*B3,16B)25B6+2:,,#,#

WKHQ
'(%8*B3,16B)25B6+2:

HOVH
'(%8*B3,16B3&0&,$B5>

VWDWH#'(%8*B3,16B:$7&+B32,176=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%*&B'$7$B%,71SLQ#  #'(%8*B3,16B3&0&,$B5,#)
#+$.$B321B5(6(7#&#+'%*&B321B'()$8/7#$ #'(%8*B3,16B:$7&+B32,176,,#&
#+.$B321B5(6(7#)#+'%*&B321B'()$8/7#  #'(%8*B3,16B3&0&,$B5,,#,#
WKHQ

'(%8*B3,16B3&0&,$B5
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%*&B'$7$B%,71SLQ#  #'(%8*B3,16B5(65(9(',#)
#+$.$B321B5(6(7#&#+'%*&B321B'()$8/7#$ #'(%8*B3,16B:$7&+B32,176,,#&
#+.$B321B5(6(7#)#+'%*&B321B'()$8/7#  #'(%8*B3,16B5(65(9(',,#,#
WKHQ

'(%8*B3,16B5(65(9('
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%*&B'$7$B%,71SLQ#  #'(%8*B3,16B)25B6+2:,#)
#+$.$B321B5(6(7#&#+'%*&B321B'()$8/7#$ #'(%8*B3,16B:$7&+B32,176,,#&
#+.$B321B5(6(7#)#+'%*&B321B'()$8/7#  #'(%8*B3,16B)25B6+2:,,#,#
WKHQ

'(%8*B3,16B)25B6+2:
HOVH

'(%8*B3,16B:$7&+B32,176>

VWDWH#'(%8*B3,16B5(65(9('=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%*&B'$7$B%,71SLQ#  #'(%8*B3,16B3&0&,$B5,#)
#+$.$B321B5(6(7#&#+'%*&B321B'()$8/7#$ #'(%8*B3,16B5(65(9(',,#&
#+.$B321B5(6(7#)#+'%*&B321B'()$8/7#  #'(%8*B3,16B3&0&,$B5,,#,#
WKHQ

'(%8*B3,16B3&0&,$B5
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%*&B'$7$B%,71SLQ#  #'(%8*B3,16B:$7&+B32,176,#)
#+$.$B321B5(6(7#&#+'%*&B321B'()$8/7#$ #'(%8*B3,16B5(65(9(',,#&
#+.$B321B5(6(7#)#+'%*&B321B'()$8/7#  #'(%8*B3,16B:$7&+B32,176,,#,#
WKHQ

'(%8*B3,16B:$7&+B32,176
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%*&B'$7$B%,71SLQ#  #'(%8*B3,16B)25B6+2:,#)
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+$.$B321B5(6(7#&#+'%*&B321B'()$8/7#$ #'(%8*B3,16B5(65(9(',,#&
+.$B321B5(6(7#)#+'%*&B321B'()$8/7#  #'(%8*B3,16B)25B6+2:,,#,#

WKHQ
'(%8*B3,16B)25B6+2:

HOVH
'(%8*B3,16B5(65(9('>

VWDWH#'(%8*B3,16B)25B6+2:=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%*&B'$7$B%,71SLQ#  #'(%8*B3,16B3&0&,$B5,#)
#+$.$B321B5(6(7#&#+'%*&B321B'()$8/7#$ #'(%8*B3,16B)25B6+2:,,#&
#+.$B321B5(6(7#)#+'%*&B321B'()$8/7#  #'(%8*B3,16B3&0&,$B5,,#,#
WKHQ

'(%8*B3,16B3&0&,$B5
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%*&B'$7$B%,71SLQ#  #'(%8*B3,16B:$7&+B32,176,#)
#+$.$B321B5(6(7#&#+'%*&B321B'()$8/7#$ #'(%8*B3,16B)25B6+2:,,#&
#+.$B321B5(6(7#)#+'%*&B321B'()$8/7#  #'(%8*B3,16B:$7&+B32,176,,#,#
WKHQ

'(%8*B3,16B:$7&+B32,176
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%*&B'$7$B%,71SLQ#  #'(%8*B3,16B5(65(9(',#)
#+$.$B321B5(6(7#&#+'%*&B321B'()$8/7#$ #'(%8*B3,16B)25B6+2:,,#&
#+.$B321B5(6(7#)#+'%*&B321B'()$8/7#  #'(%8*B3,16B5(65(9(',,#,#
WKHQ

'(%8*B3,16B5(65(9('
HOVH

'(%8*B3,16B)25B6+2:>
³------------------------------------------------------------------------------
VWDWHBGLDJUDP#'%3&

VWDWH#'(%8*B3257B21B-7$*=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%3&B'$7$B%,71SLQ#  #'(%8*B3257B121B(;,67$17,#)
#+$.$B321B5(6(7#&#+'%3&B321B'()$8/7#$ #'(%8*B3257B21B-7$*,,#&
#+.$B321B5(6(7#)#+'%3&B321B'()$8/7#  #'(%8*B3257B121B(;,67$17,,#,#
WKHQ

'(%8*B3257B121B(;,67$17
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%3&B'$7$B%,71SLQ#  #'(%8*B3257B5(6(59(',#)
#+$.$B321B5(6(7#&#+'%3&B321B'()$8/7#$ #'(%8*B3257B21B-7$*,,#&
#+.$B321B5(6(7#)#+'%3&B321B'()$8/7#  #'(%8*B3257B5(6(59(',,#,#
WKHQ

'(%8*B3257B5(6(59('
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%3&B'$7$B%,71SLQ#  #'(%8*B3257B21B'(%8*B3,16,#)
#+$.$B321B5(6(7#&#+'%3&B321B'()$8/7#$ #'(%8*B3257B21B-7$*,,#&
#+.$B321B5(6(7#)#+'%3&B321B'()$8/7#  #'(%8*B3257B21B'(%8*B3,16,,#,#
WKHQ

'(%8*B3257B21B'(%8*B3,16
HOVH

'(%8*B3257B21B-7$*>

VWDWH#'(%8*B3257B121B(;,67$17=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%3&B'$7$B%,71SLQ#  #'(%8*B3257B21B-7$*,#)
#+$.$B321B5(6(7#&#+'%3&B321B'()$8/7#$ #'(%8*B3257B121B(;,67$17,,#&
#+.$B321B5(6(7#)#+'%3&B321B'()$8/7#  #'(%8*B3257B21B-7$*,,#,#
WKHQ

'(%8*B3257B21B-7$*
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
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027252/$ $70&#(9%#8VHU¶V#0DQXDO $068

#+'%3&B'$7$B%,71SLQ#  #'(%8*B3257B5(6(59(',#)
#+$.$B321B5(6(7#&#+'%3&B321B'()$8/7#$ #'(%8*B3257B121B(;,67$17,,#&
#+.$B321B5(6(7#)#+'%3&B321B'()$8/7#  #'(%8*B3257B5(6(59(',,#,#
WKHQ

'(%8*B3257B5(6(59('
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%3&B'$7$B%,71SLQ#  #'(%8*B3257B21B'(%8*B3,16,#)
#+$.$B321B5(6(7#&#+'%3&B321B'()$8/7#$ #'(%8*B3257B121B(;,67$17,,#&
#+.$B321B5(6(7#)#+'%3&B321B'()$8/7#  #'(%8*B3257B21B'(%8*B3,16,,#,#
WKHQ

'(%8*B3257B21B'(%8*B3,16
HOVH

'(%8*B3257B121B(;,67$17>

VWDWH#'(%8*B3257B5(6(59('=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%3&B'$7$B%,71SLQ#  #'(%8*B3257B21B-7$*,#)
#+$.$B321B5(6(7#&#+'%3&B321B'()$8/7#$ #'(%8*B3257B5(6(59(',,#&
#+.$B321B5(6(7#)#+'%3&B321B'()$8/7#  #'(%8*B3257B21B-7$*,,#,#
WKHQ

'(%8*B3257B21B-7$*
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%3&B'$7$B%,71SLQ#  #'(%8*B3257B121B(;,67$17,#)
#+$.$B321B5(6(7#&#+'%3&B321B'()$8/7#$ #'(%8*B3257B5(6(59(',,#&
#+.$B321B5(6(7#)#+'%3&B321B'()$8/7#  #'(%8*B3257B121B(;,67$17,,#,#
WKHQ

'(%8*B3257B121B(;,67$17
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%3&B'$7$B%,71SLQ#  #'(%8*B3257B21B'(%8*B3,16,#)
#+$.$B321B5(6(7#&#+'%3&B321B'()$8/7#$ #'(%8*B3257B5(6(59(',,#&
#+.$B321B5(6(7#)#+'%3&B321B'()$8/7#  #'(%8*B3257B21B'(%8*B3,16,,#,#
WKHQ

'(%8*B3257B21B'(%8*B3,16
HOVH

'(%8*B3257B5(6(59('>

VWDWH#'(%8*B3257B21B'(%8*B3,16=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%3&B'$7$B%,71SLQ#  #'(%8*B3257B21B-7$*,#)
#+$.$B321B5(6(7#&#+'%3&B321B'()$8/7#$ #'(%8*B3257B21B'(%8*B3,16,,#&
#+.$B321B5(6(7#)#+'%3&B321B'()$8/7#  #'(%8*B3257B21B-7$*,,#,#
WKHQ

'(%8*B3257B21B-7$*
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%3&B'$7$B%,71SLQ#  #'(%8*B3257B121B(;,67$17,#)
#+$.$B321B5(6(7#&#+'%3&B321B'()$8/7#$ #'(%8*B3257B21B'(%8*B3,16,,#&
#+.$B321B5(6(7#)#+'%3&B321B'()$8/7#  #'(%8*B3257B121B(;,67$17,,#,#
WKHQ

'(%8*B3257B121B(;,67$17
HOVH#LI#+3'$B:5,7(B&21),*B5(*#)#
#+'%3&B'$7$B%,71SLQ#  #'(%8*B3257B5(6(59(',#)
#+$.$B321B5(6(7#&#+'%3&B321B'()$8/7#$ #'(%8*B3257B21B'(%8*B3,16,,#&
#+.$B321B5(6(7#)#+'%3&B321B'()$8/7#  #'(%8*B3257B5(6(59(',,#,#
WKHQ

'(%8*B3257B5(6(59('
HOVH

'(%8*B3257B21B'(%8*B3,16>

³------------------------------------------------------------------------------
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VWDWHBGLDJUDP#(%')
VWDWH#&/.287B,6B*&/.5=

LI#+3'$B:5,7(B&21),*B5(*#)#
#+(%')B'$7$B%,71SLQ#  #&/.287B,6B*&/.5B',9,'(B5,#)
#+$.$B321B5(6(7#&#+(%')B321B'()$8/7#$ #&/.287B,6B*&/.5,,#&
#+.$B321B5(6(7#)#+(%')B321B'()$8/7#  #&/.287B,6B*&/.5B',9,'(B5,,#,#
WKHQ

&/.287B,6B*&/.5B',9,'(B5
HOVH

&/.287B,6B*&/.5>
VWDWH#&/.287B,6B*&/.5B',9,'(B5=

LI#+3'$B:5,7(B&21),*B5(*#)#
#+(%')B'$7$B%,71SLQ#  #&/.287B,6B*&/.5,#)
#+$.$B321B5(6(7#&#+(%')B321B'()$8/7#$ #&/.287B,6B*&/.5B',9,'(B5,,#&
#+.$B321B5(6(7#)#+(%')B321B'()$8/7#  #&/.287B,6B*&/.5,,#,#
WKHQ

&/.287B,6B*&/.5
HOVH

&/.287B,6B*&/.5B',9,'(B5>
³------------------------------------------------------------------------------
VWDWHBGLDJUDP#56948

VWDWH#$56948B$&7,9(=
LI#+3'$B:5,7(B&21),*B5(*#)#
#+56948B'$7$B%,71SLQ#  #56948B$&7,9(,#)
#+$.$B321B5(6(7#&#+56948B321B'()$8/7#$ #$56948B$&7,9(,,#&
#+.$B321B5(6(7#)#+56948B321B'()$8/7#  #56948B$&7,9(,,#,#
WKHQ

56948B$&7,9(
HOVH

$56948B$&7,9(>
VWDWH#56948B$&7,9(=

LI#+3'$B:5,7(B&21),*B5(*#)#
#+56948B'$7$B%,71SLQ#  #$56948B$&7,9(,#)
#+$.$B321B5(6(7#&#+56948B321B'()$8/7#$ #56948B$&7,9(,,#&
#+.$B321B5(6(7#)#+56948B321B'()$8/7#  #$56948B$&7,9(,,#,#
WKHQ

$56948B$&7,9(
HOVH

56948B$&7,9(>
³------------------------------------------------------------------------------
³-#&RQWURO#5HJLVWHU1
³------------------------------------------------------------------------------
HTXDWLRQV

:LGH&RQW5HJ1FON# #6<6&/.>
'ULYHQ&RQW5HJ1RH# #AKIIII>

*(15(&(Qa1FON# #6<6&/.>
*(15(&(Qa#= #,**(1(Qa1IE#)#6:(**(Qa1IE#)#(*5(&(Qa1IE#)#6:,*5(Qa1IE>

VWDWHBGLDJUDP#)ODVK(Qa
VWDWH#)/$6+B(1$%/('=

LI#+3'$B:5,7(B&21752/B5(*4#)#
#+)/$6+B(1$%/(B'$7$B%,71SLQ#  #$)/$6+B(1$%/(',#)
#+$.$B321B5(6(7#&#+)/$6+B(1$%/(B321B'()$8/7#$ #)/$6+B(1$%/(',,#&
#+.$B321B5(6(7#)#+)/$6+B(1$%/(B321B'()$8/7#  #$)/$6+B(1$%/(',,#,#
WKHQ

$)/$6+B(1$%/('
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $06:

HOVH
)/$6+B(1$%/('>

VWDWH#$)/$6+B(1$%/('=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+)/$6+B(1$%/(B'$7$B%,71SLQ#  #)/$6+B(1$%/(',#)
#+$.$B321B5(6(7#&#+)/$6+B(1$%/(B321B'()$8/7#$ #$)/$6+B(1$%/(',,#&
#+.$B321B5(6(7#)#+)/$6+B(1$%/(B321B'()$8/7#  #)/$6+B(1$%/(',,#,#
WKHQ

)/$6+B(1$%/('
HOVH

$)/$6+B(1$%/('>
³------------------------------------------------------------------------------
VWDWHBGLDJUDP#'UDP(Qa

VWDWH#'5$0B(1$%/('=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+'5$0B(1$%/(B'$7$B%,71SLQ#  #$'5$0B(1$%/(',#)
#+$.$B321B5(6(7#&#+'5$0B(1$%/(B321B'()$8/7#$ #'5$0B(1$%/(',,#&
#+.$B321B5(6(7#)#+'5$0B(1$%/(B321B'()$8/7#  #$'5$0B(1$%/(',,#,#
WKHQ

$'5$0B(1$%/('
HOVH

'5$0B(1$%/('>
VWDWH#$'5$0B(1$%/('=

LI#+3'$B:5,7(B&21752/B5(*4#)#
#+'5$0B(1$%/(B'$7$B%,71SLQ#  #'5$0B(1$%/(',#)
#+$.$B321B5(6(7#&#+'5$0B(1$%/(B321B'()$8/7#$ #$'5$0B(1$%/(',,#&
#+.$B321B5(6(7#)#+'5$0B(1$%/(B321B'()$8/7#  #'5$0B(1$%/(',,#,#
WKHQ

'5$0B(1$%/('
HOVH

$'5$0B(1$%/('>

³------------------------------------------------------------------------------
VWDWHBGLDJUDP#(WK(Qa

VWDWH#(7+B(1$%/('=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+(7+B(1$%/(B'$7$B%,71SLQ#  #$(7+B(1$%/(',#)
#+$.$B321B5(6(7#&#+(7+B(1$%/(B321B'()$8/7#$ #(7+B(1$%/(',,#&
#+.$B321B5(6(7#)#+(7+B(1$%/(B321B'()$8/7#  #$(7+B(1$%/(',,#,#
WKHQ

$(7+B(1$%/('
HOVH

(7+B(1$%/('>
VWDWH#$(7+B(1$%/('=

LI#+3'$B:5,7(B&21752/B5(*4#)#
#+(7+B(1$%/(B'$7$B%,71SLQ#  #(7+B(1$%/(',#)
#+$.$B321B5(6(7#&#+(7+B(1$%/(B321B'()$8/7#$ #$(7+B(1$%/(',,#&
#+.$B321B5(6(7#)#+(7+B(1$%/(B321B'()$8/7#  #(7+B(1$%/(',,#,#
WKHQ

(7+B(1$%/('
HOVH

$(7+B(1$%/('>
³------------------------------------------------------------------------------
VWDWHBGLDJUDP#81,a

VWDWH#81,B5($'<=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+81,B'$7$B%,71SLQ#  #$81,B5($'<,#)
#+$.$B321B5(6(7#&#+81,B321B'()$8/7#$ #81,B5($'<,,#&
#+.$B321B5(6(7#)#+81,B321B'()$8/7#  #$81,B5($'<,,#,#
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$06; $70&#(9%#8VHU¶V#0DQXDO 027252/$

WKHQ
$81,B5($'<

HOVH
81,B5($'<>

VWDWH#$81,B5($'<=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+81,B'$7$B%,71SLQ#  #81,B5($'<,#)
#+$.$B321B5(6(7#&#+81,B321B'()$8/7#$ #$81,B5($'<,,#&
#+.$B321B5(6(7#)#+81,B321B'()$8/7#  #81,B5($'<,,#,#
WKHQ

81,B5($'<
HOVH

$81,B5($'<>
³------------------------------------------------------------------------------
VWDWHBGLDJUDP#)ODVK&IJ(Qa

VWDWH#)/$6+B&)*B(1$%/(=
LI#+3'$B:5,7(B&21752/B5(*4#)#
+)/$6+B&)*B(1$%/(B'$7$B%,71SLQ#  #$)/$6+B&)*B(1$%/(,#)
+$.$B321B5(6(7#&#+)/$6+B&)*B(1$%/(B321B'()$8/7#$ #)/$6+B&)*B(1$%/(,,#&
+.$B321B5(6(7)#+)/$6+B&)*B(1$%/(B321B'()$8/7#  #$)/$6+B&)*B(1$%/(,,#,#
WKHQ

$)/$6+B&)*B(1$%/(
HOVH

)/$6+B&)*B(1$%/(>
VWDWH#$)/$6+B&)*B(1$%/(=

LI#+3'$B:5,7(B&21752/B5(*4#)#
+)/$6+B&)*B(1$%/(B'$7$B%,71SLQ#  #)/$6+B&)*B(1$%/(,#)
+$.$B321B5(6(7&+)/$6+B&)*B(1$%/(B321B'()$8/7#$ #$)/$6+B&)*B(1$%/(,,#&
+.$B321B5(6(7#)#+)/$6+B&)*B(1$%/(B321B'()$8/7#  #)/$6+B&)*B(1$%/(,,#,#
WKHQ

)/$6+B&)*B(1$%/(
HOVH

$)/$6+B&)*B(1$%/(>
³------------------------------------------------------------------------------
³-#7R#DYRLG#LQ#DGYHUWDQW#ZULWH#WR#WKH#&RQWURO#5HJLVWHU#(QDEOH#ELW/#ZKLFK#PLJKW
³-#UHVXOW#LQ#D#QHHG#WR#UH0SRZHU#WKH#ERDUG#0#SURWHFWLRQ#ORJLF#LV#SURYLGHG1#
³-#,Q#RUGHU#RI#ZULWLQJ#WKH#&RQWURO#5HJLVWHU#(QDEOH#WKLV#ELW#LQ#WKH#VWDWXV#UHJLVWHU
³-#PXVW#EH#QHJDWHG1#$IWHU#DQ\#ZULWH#WR#WKH#FRQWURO#UHJLVWHU/#WKLV#ELW#DVVHUWV#
³-#DJDLQ#+WR#SURWHFWHG#PRGH,
³------------------------------------------------------------------------------
HTXDWLRQV

&QW5HJ(Q3URWHFWa1FON# #6<6&/.>

VWDWHBGLDJUDP#&QW5HJ(Q3URWHFWa
VWDWH#&17B5(*B(1B3527(&7=

LI#+3'$B:5,7(B&21752/B5(*5#)#
+&17B5(*B(1B3527(&7B'$7$B%,71SLQ#  #$&17B5(*B(1B3527(&7,#)

# +$.$B321B5(6(7#&#
+&17B5(*B(1B3527(&7B321B'()$8/7#$ #&17B5(*B(1B3527(&7,,&

+.$B321B5(6(7#)#
+&17B5(*B(1B3527(&7B321B'()$8/7#  #$&17B5(*B(1B3527(&7,,,

WKHQ
$&17B5(*B(1B3527(&7

HOVH
&17B5(*B(1B3527(&7>

VWDWH#$&17B5(*B(1B3527(&7=
LI#+3'$B:5,7(B&21752/B5(*5#)#
#+&17B5(*B(1B3527(&7B'$7$B%,71SLQ#  #&17B5(*B(1B3527(&7,#)
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $06<

#+$.$B321B5(6(7#&#
+&17B5(*B(1B3527(&7B321B'()$8/7#$ #$&17B5(*B(1B3527(&7,,#&

#+.$B321B5(6(7#)#
+&17B5(*B(1B3527(&7B321B'()$8/7#  #&17B5(*B(1B3527(&7,,#&

#3'$B:5,7(B&21752/B5(*4,# ³#DQ\#ZULWH#WR#FRQWURO#UHJ#4
WKHQ#

&17B5(*B(1B3527(&7
HOVH

$&17B5(*B(1B3527(&7>

³------------------------------------------------------------------------------
³-#SURWHFWHG#E\#&QW5HJ(Q3URWHFWa#WR#SUHYHQW#IURP#LQDGYHUWDQW#ZULWH
³------------------------------------------------------------------------------
VWDWHBGLDJUDP#&QW5HJ(Qa

VWDWH#&217B5(*B(1$%/(=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+&QW5HJ(Q3URWHFWa1IE#$ #&17B5(*B(1B3527(&7,#)
#+&217B5(*B(1$%/(B'$7$B%,71SLQ#  #$&217B5(*B(1$%/(,#)
#+$.$B321B5(6(7#&#+&217B5(*B(1$%/(B321B'()$8/7#$ #&217B5(*B(1$%/(,,#&
#+.$B321B5(6(7#)#+&217B5(*B(1$%/(B321B'()$8/7#  #$&217B5(*B(1$%/(,,#,#
WKHQ

$&217B5(*B(1$%/(
HOVH

&217B5(*B(1$%/(>
VWDWH#$&217B5(*B(1$%/(= ³#LQ#IDFW#QRW#DSSOLFDEOH

LI#+3'$B:5,7(B&21752/B5(*4#)#
#+&217B5(*B(1$%/(B'$7$B%,71SLQ#  #&217B5(*B(1$%/(,#)
#+$.$B321B5(6(7#&#+&217B5(*B(1$%/(B321B'()$8/7#$ #$&217B5(*B(1$%/(,,#&
#+.$B321B5(6(7#)#+&217B5(*B(1$%/(B321B'()$8/7#  #&217B5(*B(1$%/(,,#,#
WKHQ

&217B5(*B(1$%/(
HOVH

$&217B5(*B(1$%/(>

³------------------------------------------------------------------------------
VWDWHBGLDJUDP#56565(Q4a

VWDWH#56565B(1$%/(B4=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+56565B(1$%/(B4B'$7$B%,71SLQ#  #$56565B(1$%/(B4,#)
#+$.$B321B5(6(7#&#+56565B(1$%/(B4B321B'()$8/7#$ #56565B(1$%/(B4,,#&
#+.$B321B5(6(7#)#+56565B(1$%/(B4B321B'()$8/7#  #$56565B(1$%/(B4,,#,#
WKHQ

$56565B(1$%/(B4
HOVH

56565B(1$%/(B4>
VWDWH#$56565B(1$%/(B4=

LI#+3'$B:5,7(B&21752/B5(*4#)#
#+56565B(1$%/(B4B'$7$B%,71SLQ#  #56565B(1$%/(B4,#)
#+$.$B321B5(6(7#&#+56565B(1$%/(B4B321B'()$8/7#$ #$56565B(1$%/(B4,,#&
#+.$B321B5(6(7#)#+56565B(1$%/(B4B321B'()$8/7#  #56565B(1$%/(B4,,#,#
WKHQ

56565B(1$%/(B4
HOVH

$56565B(1$%/(B4>

³------------------------------------------------------------------------------
VWDWHBGLDJUDP#,**(1(Qa

VWDWH#,1*5(66B*(1(5$725B(1$%/('=
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$073 $70&#(9%#8VHU¶V#0DQXDO 027252/$

LI#+3'$B:5,7(B&21752/B5(*4#)#
#+,1*B*(1(5$725B(1$%/(B'$7$B%,71SLQ#  #$,1*5(66B*(1(5$725B(1$%/(',#)
#+$.$B321B5(6(7#&#

############## #+,1*B*(1B(1$%/(B321B'()$8/7#$ #,1*5(66B*(1(5$725B(1$%/(',,#&
#+.$B321B5(6(7#)#

############## #+,1*B*(1B(1$%/(B321B'()$8/7#  #$,1*5(66B*(1(5$725B(1$%/(',,#,#
WKHQ

$,1*5(66B*(1(5$725B(1$%/('
HOVH

,1*5(66B*(1(5$725B(1$%/('>
VWDWH#$,1*5(66B*(1(5$725B(1$%/('=

LI#+3'$B:5,7(B&21752/B5(*4#)#
#+,1*B*(1(5$725B(1$%/(B'$7$B%,71SLQ#  #,1*5(66B*(1(5$725B(1$%/(',#)
#+$.$B321B5(6(7#&#

############## #+,1*B*(1B(1$%/(B321B'()$8/7#$ #$,1*5(66B*(1(5$725B(1$%/(',,#&
#+.$B321B5(6(7#)#

############## #+,1*B*(1B(1$%/(B321B'()$8/7#  #,1*5(66B*(1(5$725B(1$%/(',,#,#
############ WKHQ

,1*5(66B*(1(5$725B(1$%/('
HOVH

$,1*5(66B*(1(5$725B(1$%/('>
³------------------------------------------------------------------------------
VWDWHBGLDJUDP#,*3+<(Qa

VWDWH#,1*5(66B3+<B(1$%/('=
LI#+3'$B:5,7(B&21752/B5(*4#)#
+,1*B3+<B(1$%/(B'$7$B%,71SLQ#  #$,1*5(66B3+<B(1$%/(',#)
+$.$B321B5(6(7&+,1*B3+<B(1$%/(B321B'()$8/7#$ #,1*5(66B3+<B(1$%/(',,#&
+.$B321B5(6(7)+,1*B3+<B(1$%/(B321B'()$8/7#  #$,1*5(66B3+<B(1$%/(',,,#

############ WKHQ
$,1*5(66B3+<B(1$%/('

HOVH
,1*5(66B3+<B(1$%/('>

VWDWH#$,1*5(66B3+<B(1$%/('=
LI#+3'$B:5,7(B&21752/B5(*4#)#
+,1*B3+<B(1$%/(B'$7$B%,71SLQ#  #,1*5(66B3+<B(1$%/(',#)
+$.$B321B5(6(7&+,1*B3+<B(1$%/(B321B'()$8/7#$ #$,1*5(66B3+<B(1$%/(',,&
+.$B321B5(6(7#)#+,1*B3+<B(1$%/(B321B'()$8/7#  #,1*5(66B3+<B(1$%/(',,,
WKHQ

,1*5(66B3+<B(1$%/('
HOVH

$,1*5(66B3+<B(1$%/('>
³------------------------------------------------------------------------------
VWDWHBGLDJUDP#(*3+<(Qa

VWDWH#(*5(66B3+<B(1$%/('=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+(*B3+<B(1$%/(B'$7$B%,71SLQ#  #$(*5(66B3+<B(1$%/(',#)
#+$.$B321B5(6(7#&#+(*B3+<B(1$%/(B321B'()$8/7#$ #(*5(66B3+<B(1$%/(',,#&
#+.$B321B5(6(7#)#+(*B3+<B(1$%/(B321B'()$8/7#  #$(*5(66B3+<B(1$%/(',,,

############ WKHQ
$(*5(66B3+<B(1$%/('

HOVH
(*5(66B3+<B(1$%/('>

VWDWH#$(*5(66B3+<B(1$%/('=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+(*B3+<B(1$%/(B'$7$B%,71SLQ#  #(*5(66B3+<B(1$%/(',#)
#+$.$B321B5(6(7#&#+(*B3+<B(1$%/(B321B'()$8/7#$ #$(*5(66B3+<B(1$%/(',,&
#+.$B321B5(6(7#)#+(*B3+<B(1$%/(B321B'()$8/7#  #(*5(66B3+<B(1$%/(',,#,

############ WKHQ
(*5(66B3+<B(1$%/('
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $074

HOVH
$(*5(66B3+<B(1$%/('>

³------------------------------------------------------------------------------
VWDWHBGLDJUDP#(*5(&(Qa

VWDWH#(*5(66B5(&25'(5B(1$%/('=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+(*B5(&25'(5B(1$%/(B'$7$B%,71SLQ#  #$(*5(66B5(&25'(5B(1$%/(',#)
#+$.$B321B5(6(7#&#

############### #+(*B5(&B(1$%/(B321B'()$8/7#$ #(*5(66B5(&25'(5B(1$%/(',,#&
#+.$B321B5(6(7#)#
#+(*B5(&B(1$%/(B321B'()$8/7#  #$(*5(66B5(&25'(5B(1$%/(',,#,

############ WKHQ
$(*5(66B5(&25'(5B(1$%/('

HOVH
(*5(66B5(&25'(5B(1$%/('>

VWDWH#$(*5(66B5(&25'(5B(1$%/('=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+(*B5(&25'(5B(1$%/(B'$7$B%,71SLQ#  #(*5(66B5(&25'(5B(1$%/(',#)
#+$.$B321B5(6(7#&#

############### #+(*B5(&B(1$%/(B321B'()$8/7#$ #$(*5(66B5(&25'(5B(1$%/(',,#&
#+.$B321B5(6(7#)#

############### #+(*B5(&B(1$%/(B321B'()$8/7#  #(*5(66B5(&25'(5B(1$%/(',,#,#
############ WKHQ

(*5(66B5(&25'(5B(1$%/('
HOVH

$(*5(66B5(&25'(5B(1$%/('>
³------------------------------------------------------------------------------
VWDWHBGLDJUDP#+DOI:RUGa

VWDWH#+$/)B:25'=
LI#+3'$B:5,7(B&21752/B5(*4#)#

# #++$/)B:25'B'$7$B%,71SLQ#  #$+$/)B:25',#)
#+$.$B321B5(6(7#&#++$/)B:25'B321B'()$8/7#$ #+$/)B:25',,#&
#+.$B321B5(6(7#)#++$/)B:25'B321B'()$8/7#  #$+$/)B:25',,#,#
WKHQ
# $+$/)B:25'
HOVH

+$/)B:25'>
VWDWH#$+$/)B:25'=

LI#+3'$B:5,7(B&21752/B5(*4#)#
#++$/)B:25'B'$7$B%,71SLQ#  #+$/)B:25',#)
#+$.$B321B5(6(7#&#++$/)B:25'B321B'()$8/7#$ #$+$/)B:25',,#&
#+.$B321B5(6(7#)#++$/)B:25'B321B'()$8/7#  #+$/)B:25',,#,#
WKHQ
# +$/)B:25'
HOVH

$+$/)B:25'>
³------------------------------------------------------------------------------
VWDWHBGLDJUDP#6:,*5(Qa

VWDWH#6:,7&+B,1*5(66B5(&25'(5B(1$%/('=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+6:B,1*B5(&25'(5B(1$%/(B'$7$B%,71SLQ#  #

################################################$6:,7&+B,1*5(66B5(&25'(5B(1$%/(',#)
#+$.$B321B5(6(7#&#+6:B,1*B5(&B(1$%/(B321B'()$8/7#$ 

################################################6:,7&+B,1*5(66B5(&25'(5B(1$%/(',,#&
#+.$B321B5(6(7#)#+6:B,1*B5(&B(1$%/(B321B'()$8/7#  

################################################$6:,7&+B,1*5(66B5(&25'(5B(1$%/(',,#,#
############ WKHQ

$6:,7&+B,1*5(66B5(&25'(5B(1$%/('
HOVH
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$075 $70&#(9%#8VHU¶V#0DQXDO 027252/$

6:,7&+B,1*5(66B5(&25'(5B(1$%/('>
VWDWH#$6:,7&+B,1*5(66B5(&25'(5B(1$%/('=

LI#+3'$B:5,7(B&21752/B5(*4#)#
#+6:B,1*B5(&25'(5B(1$%/(B'$7$B%,71SLQ#  #

#################################################6:,7&+B,1*5(66B5(&25'(5B(1$%/(',#)
#+$.$B321B5(6(7#&#+6:B,1*B5(&B(1$%/(B321B'()$8/7#$ 

###############################################$6:,7&+B,1*5(66B5(&25'(5B(1$%/(',,#&
#+.$B321B5(6(7#)#+6:B,1*B5(&B(1$%/(B321B'()$8/7#  

################################################6:,7&+B,1*5(66B5(&25'(5B(1$%/(',,#,#
############ WKHQ

6:,7&+B,1*5(66B5(&25'(5B(1$%/('
HOVH

$6:,7&+B,1*5(66B5(&25'(5B(1$%/('>
³------------------------------------------------------------------------------
VWDWHBGLDJUDP#6:(**(Qa

VWDWH#6:,7&+B(*5(66B*(1(5$725B(1$%/('=
LI#+3'$B:5,7(B&21752/B5(*4#)#
#+6:B(*B*(1(5$725B(1$%/(B'$7$B%,71SLQ#  #

################################################$6:,7&+B(*5(66B*(1(5$725B(1$%/(',#)
#+$.$B321B5(6(7#&#+6:B(*B*(1B(1$%/(B321B'()$8/7#$ 

################################################6:,7&+B(*5(66B*(1(5$725B(1$%/(',,#&
#+.$B321B5(6(7#)#+6:B(*B*(1B(1$%/(B321B'()$8/7#  

################################################$6:,7&+B(*5(66B*(1(5$725B(1$%/(',,#,#
############ WKHQ

$6:,7&+B(*5(66B*(1(5$725B(1$%/('
HOVH

6:,7&+B(*5(66B*(1(5$725B(1$%/('>
VWDWH#$6:,7&+B(*5(66B*(1(5$725B(1$%/('=

LI#+3'$B:5,7(B&21752/B5(*4#)#
#+6:B(*B*(1(5$725B(1$%/(B'$7$B%,71SLQ#  #

#################################################6:,7&+B(*5(66B*(1(5$725B(1$%/(',#)
#+$.$B321B5(6(7#&#+6:B(*B*(1B(1$%/(B321B'()$8/7#$ 

################################################$6:,7&+B(*5(66B*(1(5$725B(1$%/(',,#&
#+.$B321B5(6(7#)#+6:B(*B*(1B(1$%/(B321B'()$8/7#  

#################################################6:,7&+B(*5(66B*(1(5$725B(1$%/(',,#,#
############ WKHQ

#6:,7&+B(*5(66B*(1(5$725B(1$%/('
HOVH

$6:,7&+B(*5(66B*(1(5$725B(1$%/('>
³------------------------------------------------------------------------------
³-#5HDG#5HJLVWHUV1#
³-#$OO#UHJLVWHUV#KDYH#UHDG#FDSDELOW\1
³------------------------------------------------------------------------------
HTXDWLRQV

'DWD2H# #+3'$B5($'#)#3'$B5($'B67$7B5(*6a,#&#5(6(7B&21),*B'5,9(1>
'DWD1RH# #'DWD2H>

³ 'DWD1RH# #AKIIII>

ZKHQ#+3'$B5($'B&21),*B5(*#&#5(6(7B&21),*B'5,9(1,#WKHQ#
'DWD# #5HDG&RQI5HJ>

³ 'DWD# #>(5%1IE/,3a1IE/56951IE/%',61IE/%3631IE/%3641IE/56991IE/
³ ####,6%31IE/,6%41IE/'%*&31IE/'%*&41IE/'%3&31IE/'%3&41IE/
³ ################################569461IE/569471IE/569481IE@>

HOVH#ZKHQ#+3'$B5($'B&21752/B5(*4,#WKHQ#
########'DWD# #5HDG&RQW5HJ4>

HOVH#ZKHQ#+3'$B5($'B67$786B5(*4,#WKHQ#
########'DWD# #5HDG6WDW5HJ4>
³ 'DWD# #>)ODVK3'7/)ODVK3'6/)ODVK3'5/)ODVK3'4/
³ ####'UDP3G(GRa/'UDP3'7/'UDP3'6/'UDP3'5/'UDP3'4/
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $076

³ ####([W7RRO,3/([W7RRO,4/([W7RRO,5/([W7RRO,6/3FF9SS*a/3/3@>
HOVH#ZKHQ#+3'$B5($'B67$786B5(*5,#WKHQ

########'DWD# #5HDG6WDW5HJ5>
³ 'DWD# #>3/3/3/3/3/3/3/3/3/)ODVK3':/)ODVK3'9/)ODVK3'8/3/3/4/4@>

³#UHYLVLRQ#QXPEHU#4#0#UHY#0#$

####%&6575Ga# #$3'$B5($'B67$786B5(*6>
HQG#FQWBUHJ4

$16 86<³%&65
³------------------------------------------------------------------------------
³-#,Q#WKLV#ILOH#+;,=
³-#0#$GGHG#SURWHFWLRQ#DJDLQVW#GDWD#FRQWHQWLRQ#IRU#ZULWH#F\FOHV#DIWHU#
³-###)ODVK#UHDG#F\FOH1#7KLV#LV#DFKLHYHG#XVLQJ#D#VWDWH0PDFKLQH#ZKLFK#LGHQWLILHV
³-###HQG#RI#IODVK#UHDG#DQG#D#FKDLQ#RI#LQWHUQDO#JDWHV#VHUYLQJ#DV#D#GHOD\#OLQH1
³-###7KLV#NLQG#RI#VROXWLRQ#JXDUDQWLHV#D#IL[HG#GHOD\#RYHU#WKH#GDWD#EXIIHU#HQDEOH
³-###VLJQDO/#WKDW#LV/#RQO\#DIWHU#D#IODVK#UHDG#F\FOH1
³------------------------------------------------------------------------------
³-#,Q#WKLV#ILOH#+<,=
³-#0#7KH#DGGUHVVLQJ#VFKHPH#RI#WKH#IODVK#LV#FKDQJHG#VR#WKDW#WKH#EDQN#GRHV
³-###QRW#RFFXS\#D#VSDFH#ELJJHU#WKDQ#LWV#UHDO#VL]H1#,1H1#$<#DQG#$43#XVH
³-###LV#FRQGLWLRQHG#ZLWK#WKH#PRGXOH#W\SH1
³------------------------------------------------------------------------------

PRGXOH#EUGFWO34
WLWOH##µ0<5834#%RDUG#0LVF1#&RQWURO#)XQFWLRQV1
########2ULJLQDWHG#IRU#03&;93$'6/#<DLU#/LHEPDQ#+06,/,#0#$SULO#37/#4<<8
########0RGLILHG#IRU#$70&#(9%/#$PLWD\#%HOHU#0#+06,/,#0#0DUFK#4VW/#4<<;*

³------------------------------------------------------------------------------
³-#'HYLFH#GHFODUDWLRQ1########################################################-
³------------------------------------------------------------------------------
86<#GHYLFH#µPDFK553D¶>

³------------------------------------------------------------------------------
³-#&&&&&&&
-
³-#&########&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-#&#########&##&######&####&#######&####&##&&###&###&##&###&#######&#########-
³-#&&&&&######&&#######&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-#&##########&&#######&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-#&#########&##&######&####&#######&###&###&###&&##&####&##&#######&####&####-
³-#&&&&&&&##&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#3LQV#GHFODUDWLRQ1##########################################################-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#FORFN#JHQHUDWRU
³------------------------------------------------------------------------------

6<6&/. 3,1#48> ³#03&;93#FONRXW

³------------------------------------------------------------------------------
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$077 $70&#(9%#8VHU¶V#0DQXDO 027252/$

³-#'UDP#$VVRFLDWHG#3LQV1
³------------------------------------------------------------------------------
$< 3,1#88>
$43 3,1#6<> ³#03&;93#DGGUHVV#OLQHV#LQSXWV#+,1,

5B:a 3,1#56>

6L]H'HWHFW4 3,1#59>
6L]H'HWHFW3 3,1#53># ³#GUDP#VLPP#VL]H#GHWHFW#OLQHV#+,1,

+DOI:RUGa 3,1#84>#³#GUDP#SRUW#ZLGWK#VHOHFWLRQ#IURP#FRQWURO#UHJLVWHU=
³#µ4¶#0#65#ELW
³#µ3¶#0#49#ELW

'UDP%DQN4&Va 3,1#78> ³#4¶VW#EDQN#FKLS0VHOHFW+,1/#/,
'UDP%DQN5&Va 3,1#79> ³#5¶QG#EDQN#FKLS0VHOHFW#+,1/#/,

'UDP(Qa 3,1#87> ³#'UDP#HQDEOH#IURP#FRQWURO#UHJ1#+,1/#+,1#$FWLYH
³#KLJK#WR#VXSSRUW#SRZHU#FRQWURO1

5DV4a 3,1#5;#LVW\SH#µFRP¶>
5DV4''a 3,1#63#LVW\SH#µFRP¶>
5DV5a 3,1#5<#LVW\SH#µFRP¶>
5DV5''a 3,1#64#LVW\SH#µFRP¶>³#GUDP#5$6#OLQHV1

³------------------------------------------------------------------------------
³-#)ODVK#$VVRFLDWHG#3LQV1
³------------------------------------------------------------------------------
)B3'4 3,1#:>
)B3'5 3,1#98>
)B3'6 3,1#74>
)B3'7 3,1#58>

)ODVK&Va# 3,1#7<> ³#IODVK#EDQN#FKLS0VHOHFW
)ODVK(Qa 3,1#83> ³#IODVK#HQDEOH#IURP#FRQWURO#UHJ1

)ODVK&V4a 3,1#45#LVW\SH#µFRP¶>³#)ODVK#EDQN4#FKLS0VHOHFW
)ODVK&V5a 3,1#55#LVW\SH#µFRP¶>³#)ODVK#EDQN5#FKLS0VHOHFW
)ODVK&V6a 3,1#8:#LVW\SH#µFRP¶>³#)ODVK#EDQN6#FKLS0VHOHFW
)ODVK&V7a 3,1#57#LVW\SH#µFRP¶>³#)ODVK#EDQN7#FKLS0VHOHFW

)ODVK2Ha 3,1#8;#LVW\SH#µFRP¶>³#)ODVK#RXWSXW#HQDEOH1

³------------------------------------------------------------------------------
³-#&RQWURO#5HJLVWHU#SLQV
³------------------------------------------------------------------------------
&RQW5HJ&Va 3,1#8<> ³#FRQWURO#UHJLVWHU#FV#IURP#SGD
&RQW5HJ(Qa 3,1#89> ³#FRQWURO#UHJLVWHU#HQDEOH#IURP#FRQWURO#UHJLVWHU1

³------------------------------------------------------------------------------
³-#5HVHW#)#,QWHUUXSW#/RJLF#3LQV1
³------------------------------------------------------------------------------

5VW3# 3,1#46>#################³#FRQQHFWHG#WR#11&1#RI##5HVHW#31%1
5VW4# 3,1#54>#################³#FRQQHFWHG#WR#1121#RI##5HVHW#31%1

$5HJ325,Qa 3,1#<> ##### #####³#5HJXODU#3RZHU#2Q#5HVHW#,Q1#++,

+DUG5HVHWa 3,1#7;#LVW\SH#µFRP¶>####³#$FWXDO#KDUG#UHVHW#RXWSXW#+21'1,
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $078

6RIW5HVHWa 3,1#73#LVW\SH#µFRP¶>####³#$FWXDO#VRIW#UHVHW#RXWSXW#+21'1,
5HVHW&RQILJa 3,1#9:#LVW\SH#µFRP¶>####³#'ULYHV#WKH#567&21)-#VLJQDO#RI#WKH#;931
'ULYH&RQILJa 3,1#96#LVW\SH#µFRP¶>³#'ULYHV#FRQILJXUDWLRQ#GDWD#WR#WKH#;93

$EU3# 3,1#43> #####³#FRQQHFWHG#WR#11&1#RI##$ERUW#31%1
$EU4# 3,1#44> #####³#FRQQHFWHG#WR#1121#RI##$ERUW#31%1

10,(Q 12'(#LVW\SH#µFRP¶>###³#HQDEOHV#7161#10,#SLQ
10,a 3,1#77#LVW\SH#µFRP¶>####³#$FWXDO#10,#SLQ#+21'1,

³------------------------------------------------------------------------------
³-#3RZHU#2Q#5HVHW#&RQILJXUDWLRQ#6XSSRUW
³------------------------------------------------------------------------------
0RGFN5 3,1#93#LVW\SH#µFRP¶>³#02'&.5#RXWSXW
0RGFN4 3,1#99#LVW\SH#µFRP¶>³#02'&.4#RXWSXW

0RGFN2H 12'(#LVW\SH#µFRP¶>³#HQDEOHV#02'&.V#WRZDUGV#3'$#GXULQJ
³#+DUG#5HVHW1

³------------------------------------------------------------------------------
³-#'DWD#%XIIHUV#(QDEOHV#DQG#5HVHW#FRQILJXUDWLRQ#VXSSRUW
³------------------------------------------------------------------------------
%7$a 3,1#9> #####³#%XIIHUHG#WUDQVIHU#$FNQRZOHGJH
%7($a 3,1#7:> #####³#%XIIHUHG#7UDQVIHU#(UURU#$FNQRZOHGJH1

)ODVK&IJ(Qa 3,1#4:> #####³#IODVK#FRQILJXUDWLRQ#HQDEOH#IURP#FRQWURO#UHJLVWHU1

8SSHU+DOI(Qa 3,1#6#LVW\SH#µFRP/LQYHUW¶>####³#ELWV#3=48#GDWD#EXIIHU#HQDEOH
/RZHU+DOI(Qa 3,1#8#LVW\SH#µFRP/LQYHUW¶>####³#ELWV#49=64#GDWD#EXIIHU#HQDEOH

³------------------------------------------------------------------------------
³-#$70&#&KLS#6HOHFW
³------------------------------------------------------------------------------
$70&&Va# 3,1#5> ³#$70&#&KLS#6HOHFW#,QSXW#####

³------------------------------------------------------------------------------
³-#&$0#&KLS#6HOHFW
³------------------------------------------------------------------------------
&$0&Va###### 3,1#66> #####³#&$0#&KLS#6HOHFW#,QSXW

³------------------------------------------------------------------------------
³-#$70#7UDIILF#5HFRUGHUV#)#*HQHUDWRUV#&KLS#6HOHFW#DQG#(QDEOH
³------------------------------------------------------------------------------
*(1&Va###### 3,1#7> #####³#*(1(5$/#&KLS#6HOHFW#,QSXW
*(15(&(Qa### 3,1#47> #####³#*HQHUDWRUV#)#5HFRUGHUV#(QDEOHG#,QSXW

³------------------------------------------------------------------------------
³-#621(7#3+<#&KLS#6HOHFW#DQG#(QDEOH
³------------------------------------------------------------------------------
3+<&Va###### 3,1#97> #####³#621(7#3+<#&KLS#6HOHFW#,QSXW
(*3+<(Qa#### 3,1#76> #####³#(JUHVV#3+<#(QDEOHG#,QSXW
,*3+<(Qa#### 3,1#95> #####³#,QJUHVV#3+<#(QDEOHG#,QSXW

³------------------------------------------------------------------------------
³-#7UDQVIHU#$FNQRZOHGJH#*HQHUDWLRQ
³------------------------------------------------------------------------------
$70&'7$&.a## 3,1#65> ###########³#$70&#'7$&.a#,QSXW
&$0'7$&.a### 3,1#69> ###########³#&$0#'7$&.a#,QSXW
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$079 $70&#(9%#8VHU¶V#0DQXDO 027252/$

³7$a######### 3,1#6:##LVW\SH#µFRP/EXIIHU¶>###7UDQVIHUHG#$FNQRZOHGJH#RXWSXW
7$a5######## 3,1#6:#LVW\SH#µUHJB'/EXIIHU¶>

³------------------------------------------------------------------------------
³-###&&& ###### ##-
³-####&#####&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-####&#####&&###&#####&####&#######&####&##&&###&###&##&###&#######&#########-
³-####&#####&#&##&#####&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-####&#####&##&#&#####&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-####&#####&###&&#####&####&#######&###&###&###&&##&####&##&#######&####&####-
³-###&&&####&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#5HVHW#)#,QWHUUXSW#/RJLF#3LQV1
³------------------------------------------------------------------------------
5VW'HE4 12'(#LVW\SH#µFRP¶>####³#UHVHW#SXVK#EXWWRQ#GHERXQFHU
$EU'HE4 12'(#LVW\SH#µFRP¶>####³#DERUW#SXVK#EXWWRQ#GHERXQFHU

+DUG5HVHW(Q 12'(#LVW\SH#µFRP¶>####³#HQDEOHV#7161#KDUG#UHVHW#SLQ
6RIW5HVHW(Q 12'(#LVW\SH#µFRP¶>####³#HQDEOHV#7161#VRIW#UHVHW#SLQ

&RQILJ+ROG5/
&RQILJ+ROG4/
&RQILJ+ROG3 QRGH#LVW\SH#µUHJ/EXIIHU¶>³#VXSSOLHV#GDWD#KROG#WLPH#IRU

³#KDUG#UHVHW#FRQILJXUDWLRQ

&RQILJ+ROG(QG QRGH#LVW\SH#µFRP¶>

³------------------------------------------------------------------------------
³-#7UDQVIHU#$FNQRZOHGJH#*HQHUDWLRQ
³------------------------------------------------------------------------------
7$a4######## QRGH#LVW\SH#µUHJB'/EXIIHU¶>

³------------------------------------------------------------------------------
³-#GDWD#EXIIHUV#HQDEOH1
³------------------------------------------------------------------------------
6\QF+DUG5HVHWa 12'(#LVW\SH#µUHJ/EXIIHU¶>³#V\QFKURQL]HG#KDUG#UHVHW
'6\QF+DUG5HVHWa## 12'(#LVW\SH#µUHJ/EXIIHU¶>³#GRXEOH#V\QFKURQL]HG#KDUG#UHVHW

6\QF7($a 12'(#LVW\SH#µUHJ/EXIIHU¶>³#QHHGHG#VLQFH#7($a#LV#21'1

+ROG2II&RQVLGHUHG#12'(#LVW\SH#µUHJ/EXIIHU¶>³#GDWD#GULYH#KROG0RII#VWDWH
³#PDFKLQH1

'B)ODVK2Ha 12'(#LVW\SH#µFRP¶>³#GHOD\HG#IODVK#RXWSXW#HQDEOH
''B)ODVK2Ha 12'(#LVW\SH#µFRP¶>³#GRXEOH#GHOD\HG#IODVK#RXWSXW

³#HQDEOH
7'B)ODVK2Ha 12'(#LVW\SH#µFRP¶>³#WULSOH#GHOD\HG#IODVK#RXWSXW

³#HQDEOH
³#4'B)ODVK2Ha 12'(#LVW\SH#µFRP¶>##TXDG#GHOD\HG
³#3'B)ODVK2Ha 12'(#LVW\SH#µFRP¶>##SHQWD#GHOD\HG

.HHS3LQV&RQQHFWHG#QRGH#LVW\SH#µFRP¶>

³------------------------------------------------------------------------------
³-##&&&&&#####################################################################-
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $07:

³-#&#####&###&&&&###&####&###&&&&####&&&&&####&&####&####&###&&&&&############-
³-#&########&####&##&&###&##&##########&#####&##&###&&###&#####&##############-
³-#&########&####&##&#&##&###&&&&######&####&####&##&#&##&#####&##############-
³-#&########&####&##&##&#&#######&#####&####&&&&&&##&##&#&#####&##############-
³-#&#####&##&####&##&###&&##&####&#####&####&####&##&###&&#####&##############-
³-##&&&&&####&&&&###&####&###&&&&######&####&####&##&####&#####&##############-
³-############################################################################-
³-#&&&&&&#####################################################################-
³-#&#####&##&&&&&&###&&&&###&#########&&####&&&&&#############################-
³-#&#####&##&#######&####&##&########&##&###&####&############################-
³-#&#####&##&&&&&###&#######&#######&####&##&####&##&&&&&#####################-
³-#&#####&##&#######&#######&#######&&&&&&##&&&&&#############################-
³-#&#####&##&#######&####&##&#######&####&##&###&#############################-
³-#&&&&&&###&&&&&&###&&&&###&&&&&&##&####&##&####&############################-
³-############################################################################-
³-####&&#####&&&&&#####&#####&&&&###&####&####################################-
³-###&##&######&#######&####&####&##&&###&####################################-
³-##&####&#####&#######&####&####&##&#&##&####################################-
³-##&&&&&&#####&#######&####&####&##&##&#&####################################-
³-##&####&#####&#######&####&####&##&###&&####################################-
³-##&####&#####&#######&#####&&&&###&####&####################################-
³------------------------------------------------------------------------------
+/#//#;/#=# #4/#3/#1;1/#1=1>
&/#'/#8#### #1&1/#1'1/#181>

³------------------------------------------------------------------------------
³-#6/2:B65.B/2&.# #4>
³------------------------------------------------------------------------------
³-#6LJQDO#JURXSV
³------------------------------------------------------------------------------
3GD$GG# #>$</$43@>
'UDP&6a# >'UDP%DQN5&Va/'UDP%DQN4&Va@>
5$6# #>5DV4a/5DV4''a/5DV5a/5DV5''a@>
6'# #>6L]H'HWHFW4/6L]H'HWHFW3@>
)ODVK&V2XW# #>)ODVK&V7a/)ODVK&V6a/)ODVK&V5a/)ODVK&V4a@>
5HVHW# #>+DUG5HVHWa/6RIW5HVHWa@>
5HVHW(Q# #>+DUG5HVHW(Q/6RIW5HVHW(Q@>
5VW# #>5VW4/5VW3@>
$EU# #>$EU4/$EU3@>
'HERXQFH# #>5VW'HE4/$EU'HE4@>
'UDP&V# #>'UDP%DQN5&Va/'UDP%DQN4&Va@>
&V# #>&RQW5HJ&Va/)ODVK&Va/'UDP%DQN4&Va/'UDP%DQN5&Va/&$0&Va/$70&&Va/3+<&Va/*(1&Va@>
/RF'DWD%XI(Q# #>8SSHU+DOI(Qa//RZHU+DOI(Qa@>
0RGXOH(Q# #>'UDP(Qa/)ODVK(Qa/&RQW5HJ(Qa/*(15(&(Qa/(*3+<(Qa/,*3+<(Qa@>
6\QF5HVHW# #>6\QF+DUG5HVHWa/'6\QF+DUG5HVHWa@>
5VW&DXVH# #>5VW4/5VW3/$EU4/$EU3/5HJ325,Qa@>
6WS# #>%7$a@>
0RGFN# #>0RGFN5/#0RGFN4@>
&RQILJ+ROG# #>&RQILJ+ROG5/#&RQILJ+ROG4/#&RQILJ+ROG3@>
)B3'# #>)B3'7/#)B3'6/#)B3'5/#)B3'4@>
³------------------------------------------------------------------------------
³-#'UDP#'HFODUDWLRQV1
³------------------------------------------------------------------------------
'5$0B(1$%/(B$&7,9(# #3>

'5$0B(1$%/('# #+'UDP(Qa#  #'5$0B(1$%/(B$&7,9(,>

6,0069433# #+6'#  #3,>
6,0069533# #+6'#  #6,>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$07; $70&#(9%#8VHU¶V#0DQXDO 027252/$

6,0069733# #+6'#  #5,>
6,0069;33# #+6'#  #4,>

³,6B+$/)B:25'# #++DOI:RUGa#  #3,>
,6B+$/)B:25'# #/>

³------------------------------------------------------------------------------
³-#)ODVK#'HFODUDWLRQV1
³------------------------------------------------------------------------------
)/$6+B(1$%/(B$&7,9(# #3>

)/$6+B(1$%/('# #+)ODVK(Qa#  #)/$6+B(1$%/(B$&7,9(,>

0&05<353# #+)B3'#  #;,>
0&05<373# #+)B3'#  #:,>
0&05<3;3# #+)B3'#  #9,>
60:65$4333$# #+)B3'#  #8,>
60:65$5333# #+)B3'#  #7,>

)/$6+B%$1.4# #+#+0&05<353#&#60:65$4333$,#&
################+0&05<373#)#$$43,#&
################+0&05<3;3#)#$$<#)#$$43,#&
################+60:65$5333#)#$$<,#,>

)/$6+B%$1.5# #+#+0&05<373#)#$43,#&
################+0&05<3;3#)#$$<#)#$43,#&
################+60:65$5333#)#$<,#,>

)/$6+B%$1.6# #+$<#)#$$43#)#0&05<3;3,>

)/$6+B%$1.7# #+$<#)#$43#)#0&05<3;3,>

³------------------------------------------------------------------------------
³-#5HVHW#'HFODUDWLRQV1
³------------------------------------------------------------------------------
.((3B$/,9(B321B5(6(7B$&7,9(# #3>
5(*8/$5B321B5(6(7B$&7,9(# #3>
+$5'B5(6(7B$&7,9(# #3>
62)7B5(6(7B$&7,9(# #3>

+$5'B&21),*B+2/'B9$/8(# #7>

'5,9(B02'&.B72B3'$# #++DUG5HVHWa#  #+$5'B5(6(7B$&7,9(,>³#KDYH#PRGFN#VWDEOH
#³#GXULQJ#KDUG#UHVHW1

5(*8/$5B32:(5B21B5(6(7## #+5HJ325,Qa#  #5(*8/$5B321B5(6(7B$&7,9(,>

+$5'B5(6(7B$66(57('# #+6\QF+DUG5HVHWa1IE#  #+$5'B5(6(7B$&7,9(,>

+$5'B5(6(7B1(*$7(6# #+#+6\QF+DUG5HVHWa1IE#$ #+$5'B5(6(7B$&7,9(#,
)#+'6\QF+DUG5HVHWa1IE#  #+$5'B5(6(7B$&7,9(,,>

³#GHWHFWLQJ#KDUG#UHVHW#QHJDWLRQ

³------------------------------------------------------------------------------
³-#GDWD#EXIIHUV#HQDEOH1
³------------------------------------------------------------------------------

%8))(5B',6$%/('# #4>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $07<

%8))(5B(1$%/('# #$%8))(5B',6$%/('>

&21752/B5(*B(1$%/(B$&7,9(# #3>
)/$6+B&21),*B(1$%/('B$&7,9(# #3>
*(1B5(&B(1$%/(B$&7,9(# #3>
3+<B(1$%/(B$&7,9(# #3>
*3/B$&7,9(# #3>

7($B$66(576# #+$%7($a#)#6\QF7($a1IE,>³#ILUVW#FORFN#RI#7($a#DVVHUWHG

&21752/B5(*B(1$%/('# #+&RQW5HJ(Qa#  #&21752/B5(*B(1$%/(B$&7,9(,>

*(1(5$725B5(&25'(5B(1$%/('# #+*(15(&(Qa#  #*(1B5(&B(1$%/(B$&7,9(,>

3+<B(1$%/('# #++(*3+<(Qa#  #3+<B(1$%/(B$&7,9(,#&
###############+,*3+<(Qa#  #3+<B(1$%/(B$&7,9(,,>

)/$6+B&21),*85$7,21B(1$%/('# #+)ODVK&IJ(Qa#  #)/$6+B&21),*B(1$%/('B$&7,9(,>

12B+2/'B2))# #3>
+2/'B2))B&216,'(5('# #4>

67$7(B+2/'B2))B&216,'(5('# #++ROG2II&RQVLGHUHG1IE#  #+2/'B2))B&216,'(5(',>
67$7(B12B+2/'B2))# #++ROG2II&RQVLGHUHG1IE#  #12B+2/'B2)),>

(1'B2)B)/$6+B5($'# #$%7$a#)#$)ODVK&Va#)#5B:a>### ³#HQG#RI#IODVK#UHDG#F\FOH1
(1'B2)B27+(5B&<&/(# #+$%7$a#)#)ODVK&Va#&##### ³#DQRWKHU#DFFHVV#RU

$%7$a#)#$)ODVK&Va#)#$5B:a,>#³#IODVK#ZULWH

³-#+2/'B2))B3(5,2'# #+$5B:a#)#$3'B)ODVK2Ha,>
+2/'B2))B3(5,2'# #+$5B:a#)#$7'B)ODVK2Ha,>

³------------------------------------------------------------------------------
³-#(TXDWLRQV/#VWDWH#GLDJUDPV1#################################################-
³------------------------------------------------------------------------------
³-############################################################################-
³-#&&&&&&&####################################################################-
³-#&#########&&&&###&####&####&&#####&&&&&#####&#####&&&&###&####&###&&&&#####-
³-#&########&####&##&####&###&##&######&#######&####&####&##&&###&##&#########-
³-#&&&&&####&####&##&####&##&####&#####&#######&####&####&##&#&##&###&&&&#####-
³-#&########&##&#&##&####&##&&&&&&#####&#######&####&####&##&##&#&#######&####-
³-#&########&###&###&####&##&####&#####&#######&####&####&##&###&&##&####&####-
³-#&&&&&&&###&&&#&###&&&&###&####&#####&#######&#####&&&&###&####&###&&&&#####-
³-############################################################################-
³------------------------------------------------------------------------------
³-#5HVHW#/RJLF
³------------------------------------------------------------------------------
HTXDWLRQV

5HVHW1RH# #5HVHW(Q>

5HVHW# #3>³#RSHQ#GUDLQ

5VW'HE4# #$+#5VW4#)#+$+#5VW'HE4#)#5VW3,#,#,>####³#5HVHW#SXVK0EXWWRQ#GHERXQFHU

$EU'HE4# #$+#$EU4#)#+$+#$EU'HE4#)#$EU3,#,#,>####³#$ERUW#SXVK0EXWWRQ#GHERXQFHU
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$083 $70&#(9%#8VHU¶V#0DQXDO 027252/$

+DUG5HVHW(Q# #5VW'HE4#)#$EU'HE4#&#5(*8/$5B32:(5B21B5(6(7>³#ERWK#EXWWRQV#DUH#GHSUHVVHG

6RIW5HVHW(Q# #5VW'HE4#)#$$EU'HE4>³#RQO\#UHVHW#EXWWRQ#GHSUHVVHG

³------------------------------------------------------------------------------
³-#3RZHU#2Q#UHVHW#FRQILJXUDWLRQ#
³------------------------------------------------------------------------------
HTXDWLRQV

0RGFN1RH# #0RGFN2H>

0RGFN2H# #'5,9(B02'&.B72B3'$>

0RGFN4# #+>
0RGFN5# #+>

³0RGFN5# #/>
³#LIQGHI#6/2:B65.B/2&.#^
³
³ 0RGFN5# #0RG,Q> #VXSSRUW#IRU#4=846#+65.+]#FU\VWDO,#RU
³ 0RGFN4# #0RG,Q> #4=8#+80+]#FORFN#JHQ1,#YLD#&/.7,1
³`
³
³#LIGHI#6/2:B65.B/2&.#^
³
³ 0RGFN5# #$0RG,Q>#VXSSRUW#IRU#4=4#RU#4=8#IURP#&/.7,1#RQO\
³ 0RGFN4# #+> #QR#VXSSRUW#IRU#65.#RVFLOODWRU1
³`

³------------------------------------------------------------------------------
³-#+DUG#UHVHW#FRQILJXUDWLRQ#
³------------------------------------------------------------------------------
HTXDWLRQV

5HVHW&RQILJa1RH# #+>
'ULYH&RQILJa1RH# #+>
³-#&RQILJXUDWLRQ#KROG#FRXQWHU1#6LQFH#WKH#ULVH#WLPH#RI#WKH#+$5'#5(6(7#VLJQDO
³-#LV#UHODWLYHO\#VORZ/#WKHUH#LV#D#QHHG#WR#SURYLGH#D#KROG#WLPH#IRU#UHVHW#
³-#FRQILJXUDWLRQ1#

&RQILJ+ROG1FON# #6<6&/.>

ZKHQ#+6\QF+DUG5HVHWa1IE#)#$&RQILJ+ROG(QG,#WKHQ#&RQILJ+ROG#= #&RQILJ+ROG1IE#.4>
HOVH#ZKHQ#+6\QF+DUG5HVHWa1IE#)#&RQILJ+ROG(QG,#WKHQ#&RQILJ+ROG#= #&RQILJ+ROG1IE>
HOVH#ZKHQ#+$6\QF+DUG5HVHWa1IE,#WKHQ#&RQILJ+ROG#= #3>

&RQILJ+ROG(QG# #+&RQILJ+ROG1IE#  #+$5'B&21),*B+2/'B9$/8(,>#³#WHUPLQDO#FRXQW#

$5HVHW&RQILJa# #$+DUG5HVHWa>³#GULYHV#567&21)a#WR#SGD

$'ULYH&RQILJa# #$&RQILJ+ROG(QG>#³#GULYHV#FRQILJXUDWLRQ#GDWD#RQ#WKH#EXV1

³------------------------------------------------------------------------------
³-#10,#JHQHUDWLRQ
³------------------------------------------------------------------------------
HTXDWLRQV
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $084

10,a1RH# #10,(Q>

10,a# #3>³#21'1

10,(Q# #$5VW'HE4#)#$EU'HE4>³#RQO\#DERUW#EXWWRQ#GHSUHVVHG
###

³------------------------------------------------------------------------------
³-#ORFDO#GDWD#EXIIHUV#HQDEOH
³------------------------------------------------------------------------------
HTXDWLRQV#

6\QF+DUG5HVHWa1FON# #6<6&/.>
'6\QF+DUG5HVHWa1FON# #6<6&/.>

6\QF+DUG5HVHWa#= #+DUG5HVHWa>
'6\QF+DUG5HVHWa#= #6\QF+DUG5HVHWa1IE>

6\QF7($a1FON# #6<6&/.>
6\QF7($a#= #%7($a>

/RF'DWD%XI(Q1RH# #6>#

$8SSHU+DOI(Qa# #+$'UDP%DQN4&Va#)#'5$0B(1$%/('#&
### $'UDP%DQN5&Va#)#+6,0069533#&#6,0069;33,#)#'5$0B(1$%/('#&
# $)ODVK&Va##)#)/$6+B(1$%/('#&
# $&RQW5HJ&Va#)#&21752/B5(*B(1$%/('#&

$*(1&Va#&
$3+<&Va#&
$&RQILJ+ROG(QG,##)

# +67$7(B+2/'B2))B&216,'(5('#)#+$+2/'B2))B3(5,2',#&67$7(B12B+2/'B2)),>

$/RZHU+DOI(Qa# #+$'UDP%DQN4&Va#)#'5$0B(1$%/('#)#$,6B+$/)B:25'#&
# $'UDP%DQN5&Va#)#+6,0069533#&#6,0069;33,#)#
# $,6B+$/)B:25'#)#'5$0B(1$%/('#&
# $)ODVK&Va##)#)/$6+B(1$%/('#&

$*(1&Va#&
$3+<&Va#&

# $&RQILJ+ROG(QG#)#)/$6+B&21),*85$7,21B(1$%/(',#)#
# +67$7(B+2/'B2))B&216,'(5('#)#$+2/'B2))B3(5,2'#&
# 67$7(B12B+2/'B2)),>
#
³------------------------------------------------------------------------------
³-#ORFDO#GDWD#EXIIHUV#GLVDEOH#+GDWD#FRQWHQWLRQ#SURWHFWLRQ,
³------------------------------------------------------------------------------
HTXDWLRQV

+ROG2II&RQVLGHUHG1FON# #6<6&/.>

'B)ODVK2Ha# #)ODVK2Ha>
''B)ODVK2Ha# #'B)ODVK2Ha>
7'B)ODVK2Ha# #''B)ODVK2Ha>
³-#4'B)ODVK2Ha# #7'B)ODVK2Ha>
³-#3'B)ODVK2Ha# #4'B)ODVK2Ha>

#LIGHI#'(%8*#^
HTXDWLRQV

+ROG2II&RQVLGHUHG#= #+2/'B2))B&216,'(5('>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$085 $70&#(9%#8VHU¶V#0DQXDO 027252/$

`

#LIQGHI#'(%8*#^

VWDWHBGLDJUDP#+ROG2II&RQVLGHUHG
VWDWH#12B+2/'B2))=

LI#+(1'B2)B)/$6+B5($'#)#'6\QF+DUG5HVHWa1IE,#WKHQ
+2/'B2))B&216,'(5('

HOVH#
# 12B+2/'B2))>
# VWDWH#+2/'B2))B&216,'(5('=
# LI#+(1'B2)B27+(5B&<&/(#&#$'6\QF+DUG5HVHWa1IE,#WKHQ
# 12B+2/'B2))
# HOVH
# +2/'B2))B&216,'(5('>

`

³------------------------------------------------------------------------------
³-#5$6#JHQHUDWLRQ1
³-#6LQFH#WKH#GUDP#VLPP#UHTXLUHV#5$6#VLJQDOV#WR#EH#VSOLW#GXH#WR#KLJK#FDSDFLWLYH
³-#ORDG#DQG#WR#DOORZ#49#ELW#RSHUDWLRQ1#:KHQ#ZRUNLQJ#ZLWK#49#ELW#SRUW#VL]H/#
³-#WKH#GRXEOH#GULYH#5$6#VLJQDOV#DUH#GLVDEOHG1
³------------------------------------------------------------------------------
HTXDWLRQV

5$61RH# #AKI>

$5DV4a# #$'UDP%DQN4&Va#)#'UDP%DQN5&Va#)#'5$0B(1$%/('>
$5DV5a# #$'UDP%DQN5&Va#)#'UDP%DQN4&Va#)#'5$0B(1$%/('#)#+6,0069533#&#6,0069;33,>

$5DV4''a# #$'UDP%DQN4&Va#)#'UDP%DQN5&Va#)#'5$0B(1$%/('>
$5DV5''a# #$'UDP%DQN5&Va#)#'UDP%DQN4&Va#)#'5$0B(1$%/('#)#+6,0069533#&#6,0069;33,>

³------------------------------------------------------------------------------
³-#)ODVK#&KLS#6HOHFW
³------------------------------------------------------------------------------
HTXDWLRQV

)ODVK&V2XW1RH# #AKI>

$)ODVK&V4a# #)/$6+B(1$%/('#)#$)ODVK&Va#)#)/$6+B%$1.4>
$)ODVK&V5a# #)/$6+B(1$%/('#)#$)ODVK&Va#)#)/$6+B%$1.5#>
$)ODVK&V6a# #)/$6+B(1$%/('#)#$)ODVK&Va#)#)/$6+B%$1.6#>
$)ODVK&V7a# #)/$6+B(1$%/('#)#$)ODVK&Va#)#)/$6+B%$1.7#>

)ODVK2Ha1RH# #+>

$)ODVK2Ha# #)/$6+B(1$%/('#)#5B:a>

³------------------------------------------------------------------------------
³-#7$a#*HQHUDWLRQ#IURP#&$0'7$&.a#DQG#$70&'7$&.a
³------------------------------------------------------------------------------
HTXDWLRQV

7$a41FON# #6<6&/.>
7$a51FON# #6<6&/.>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $086

7$a51RH# #+$&$0&Va#&#$$70&&Va,>#######³#2SHQ#'UDLQ#HPXODWLRQ

7$a4#= #+&$0&Va#)#$70&&Va,#&#+&$0'7$&.a#)#$70&'7$&.a,#&#$7$a51IE>
7$a5#= #+&$0&Va#)#$70&&Va,#&#7$a41IE#&#$7$a51IE>
³7$a# #'))514>

³------------------------------------------------------------------------------
³-#$X[LOLDU\#IXQFWLRQV#
³------------------------------------------------------------------------------
HTXDWLRQV

.HHS3LQV&RQQHFWHG# #%7$a#>

³------------------------------------------------------------------------------
³-#7HVW#YHFWRUV###############################################################-
³------------------------------------------------------------------------------
³-############################################################################-
³-#&&&&&&&####################################################################-
³-####&#####&&&&&&###&&&&####&&&&&############################################-
³-####&#####&#######&##########&##############################################-
³-####&#####&&&&&####&&&&######&##############################################-
³-####&#####&############&#####&##############################################-
³-####&#####&#######&####&#####&##############################################-
³-####&#####&&&&&&###&&&&######&##############################################-
³-############################################################################-
³-#&#####&####################################################################-
³-#&#####&##&&&&&&###&&&&####&&&&&###&&&&###&&&&&####&&&&#####################-
³-#&#####&##&#######&####&#####&####&####&##&####&##&#########################-
³-#&#####&##&&&&&###&##########&####&####&##&####&###&&&&#####################-
³-##&###&###&#######&##########&####&####&##&&&&&########&####################-
³-###&#&####&#######&####&#####&####&####&##&###&###&####&####################-
³-####&#####&&&&&&###&&&&######&#####&&&&###&####&###&&&&#####################-
³-############################################################################-
³------------------------------------------------------------------------------

#LIGHI#6,08/$7,21#^

WHVWBYHFWRUV#µ5$6#JHQHUDWRU¶

+>'UDP(Qa/6'/+DOI:RUGa/'UDP&6a@0!>5DV4a/5DV4''a/5DV5a/5DV5''a@,
³#FKHFN#GUDQ#HQDEOH
#>###4###/;#/###;#####/##5####@0!>##4##/###4###/##4##/###4###@>³46
³#65#ELW#DFFHVV/#40HJ/#VLQJOH#EDQN/#ERWK#FV#DVVHUWHG$
#>###3###/3#/###4#####/##3####@0!>##4##/###4###/##4##/###4###@>³47
³#65#ELW#DFFHVV/#40HJ/#VLQJOH#EDQN/#EDQN4#FV#DVVHUWHG
#>###3###/3#/###4#####/##5####@0!>##3##/###3###/##4##/###4###@>³48
³#49#ELW#DFFHVV/#40HJ/#VLQJOH#EDQN/#EDQN4#FV#DVVHUWHG
#>###3###/3#/###3#####/##5####@0!>##3##/###4###/##4##/###4###@>³49
³#65#ELW#DFFHVV/#70HJ/#VLQJOH#EDQN/#EDQN5#FV#DVVHUWHG
#>###3###/5#/###4#####/##4####@0!>##4##/###4###/##4##/###4###@>³4:
³#49#ELW#DFFHVV/#40HJ/#VLQJOH#EDQN/#EDQN5#FV#DVVHUWHG
#>###3###/5#/###3#####/##4####@0!>##4##/###4###/##4##/###4###@>³4;
³#65#ELW#DFFHVV/#40HJ/#GXDO#EDQN/#EDQN4#FV#DVVHUWHG
#>###3###/6#/###4#####/##5####@0!>##3##/###3###/##4##/###4###@>³4<
³#49#ELW#DFFHVV/#40HJ/#GXDO#EDQN/#EDQN4#FV#DVVHUWHG
#>###3###/6#/###3#####/##5####@0!>##3##/###4###/##4##/###4###@>³53
³#65#ELW#DFFHVV/#70HJ/#GXDO#EDQN/#EDQN5#FV#DVVHUWHG
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$087 $70&#(9%#8VHU¶V#0DQXDO 027252/$

#>###3###/4#/###4#####/##4####@0!>##4##/###4###/##3##/###3###@>³54
³#49#ELW#DFFHVV/#70HJ/#GXDO#EDQN/#EDQN5#FV#DVVHUWHG
#>###3###/4#/###3#####/##4####@0!>##4##/###4###/##3##/###4###@>³55
#
WHVWBYHFWRUV#µUHVHW#DQG#LQWHUUXSW#ORJLF¶

+>5VW/$EU/.$325,Qa/5HJ325,Qa/+DUG5HVHWa/6RIW5HVHWa@0!>'HERXQFH/5HVHW(Q/+DUG5HVHWa/6RIW5HVHWa/5HVHW&RQILJa/10,(Q/10,a@,
#>#5#/#5#/###4####/####4####/#####4####/#####4####@0!>####3###/###3###/####=#####/####=#####/#####4######/##3##/#=##@>#³56
³#VRIW#UHVHW#JHQHUDWLRQ
#>#4#/#5#/###4####/####4####/#####4####/#####;####@0!>####5###/###4###/####=#####/####3#####/#####4######/##3##/#=##@>#³57
³#FKHFNLQJ#GHERXQFHU#+VZLWFK#ULQJLQJ,
#>#6#/#5#/###4####/####4####/#####4####/#####;####@0!>####5###/###4###/####=#####/####3#####/#####4######/##3##/#=##@>#³58
³#VRIW#UHVHW#JHQHUDWLRQ#0#ULQJLQJ#VWRSSHG
#>#4#/#5#/###4####/####4####/#####4####/#####;####@0!>####5###/###4###/####=#####/####3#####/#####4######/##3##/#=##@>#³59
³#1R#$FWLRQ
#>#5#/#5#/###4####/####4####/#####4####/#####4####@0!>####3###/###3###/####=#####/####=#####/#####4######/##3##/#=##@>#³5:
³#QPL#JHQHUDWLRQ
#>#5#/#4#/###4####/####4####/#####4####/#####4####@0!>####4###/###3###/####=#####/####=#####/#####4######/##4##/#3##@>#³5;
³#FKHFNLQJ#GHERXQFHU#+VZLWFK#ULQJLQJ,
#>#5#/#6#/###4####/####4####/#####4####/#####4####@0!>####4###/###3###/####=#####/####=#####/#####4######/##4##/#3##@>#³5<
³#QPL#JHQHUDWLRQ#0#ULQJLQJ#VWRSSHG
#>#5#/#4#/###4####/####4####/#####4####/#####4####@0!>####4###/###3###/####=#####/####=#####/#####4######/##4##/#3##@>#³63
³#KDUG#UHVHW#JHQHUDWLRQ
#>#4#/#4#/###4####/####4####/#####;####/#####4####@0!>####6###/###5###/####3#####/####=#####/#####3######/##3##/#=##@>#³64
³#1R#$FWLRQ
#>#5#/#5#/###4####/####4####/#####4####/#####4####@0!>####3###/###3###/####=#####/####=#####/#####4######/##3##/#=##@>#³65
³#NHHS#DOLYH#SRZHU#RQ#UHVHW
#>#5#/#5#/###3####/####4####/#####;####/#####4####@0!>####3###/###5###/####3#####/####=#####/#####3######/##3##/#=##@>#³66
³#1R#$FWLRQ
#>#5#/#5#/###4####/####4####/#####4####/#####4####@0!>####3###/###3###/####=#####/####=#####/#####4######/##3##/#=##@>#³67
³#UHJXODU#SRZHU#RQ#UHVHW
#>#5#/#5#/###4####/####3####/#####;####/#####4####@0!>####3###/###5###/####3#####/####=#####/#####3######/##3##/#=##@>#³68
³#1R#$FWLRQ
#>#5#/#5#/###4####/####4####/#####4####/#####4####@0!>####3###/###3###/####=#####/####=#####/#####4######/##3##/#=##@>#³69

WHVWBYHFWRUV#µGDWD#EXIIHUV#HQDEOHV¶

+>6<6&/./+DUG5HVHWa/76a/&V#/6WS/7($a/0RGXOH(Q/)ODVK&IJ(Qa/6'/+DOI:RUGa/5VW&DXVH@0!>6\Q0
F5HVHW//RF'DWD%XI(Q@,
³#KDUG#UHVHW#DVVHUWHG
#>##&###/####3#####/#4#/AKI/#4#/#4##/##AK:###/#####4#####/3#/####4####/##AK5E##@0!>####;####/#####4######@>#³6:
³#KDUG#UHVHW#DVVHUWHG
#>##&###/####3#####/#4#/AKI/#4#/#4##/##AK:###/#####4#####/3#/####4####/##AK5E##@0!>####3####/#####4######@>#³6;
³#KDUG#UHVHW#QHJDWHG#0#QR#FKDQJH#VKRXOG#RFFXUH
#>##&###/####4#####/#4#/AKI/#4#/#4##/##AK:###/#####4#####/3#/####4####/##AK5E##@0!>####5####/#####4######@>#³6<
³#KDUG#UHVHW#QHJDWHG#0#QRZ#XSSHU#HQDEOH#VKRXOG#QHJDWH
#>##&###/####4#####/#4#/AKI/#4#/#4##/##AK:###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####6######@>#³73
³#KDUG#UHVHW#DVVHUWHG#0#IODVK#FRQILJXUDWLRQ#HQDEOHG/#ORZHU#KDOI#VKRXOG#RSHQ#DOVR
#>##&###/####3#####/#4#/AKI/#4#/#4##/##AK:###/#####3#####/3#/####4####/##AK5E##@0!>####4####/#####6######@>#³74
³#KDUG#UHVHW#DVVHUWHG
#>##&###/####3#####/#4#/AKI/#4#/#4##/##AK:###/#####3#####/3#/####4####/##AK5E##@0!>####3####/#####3######@>#³75
³#KDUG#UHVHW#QHJDWHG#0#QR#FKDQJH#VKRXOG#RFFXUH
#>##&###/####4#####/#4#/AKI/#4#/#4##/##AK:###/#####3#####/3#/####4####/##AK5E##@0!>####5####/#####3######@>#³76
³#KDUG#UHVHW#QHJDWHG#0#QRZ#XSSHU#HQDEOH#VKRXOG#QHJDWH
#>##&###/####4#####/#4#/AKI/#4#/#4##/##AK:###/#####3#####/3#/####4####/##AK5E##@0!>####6####/#####6######@>#³77
³#IODVK#DFFHVV/#PRGXOH#GLVDEOHG
#>##&###/####4#####/#3#/AKE/#4#/#4##/##AK:###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####6######@>#³78
³#IODVK#DFFHVV/#PRGXOH#HQDEOHG
#>##&###/####4#####/#3#/AKE/#4#/#4##/##AK6###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####3######@>#³79
³#76#QHJDWHG
#>##&###/####4#####/#4#/AKE/#4#/#4##/##AK6###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####3######@>#³7:
³#7$#DVVHUWHG
#>##&###/####4#####/#4#/AKE/#4#/#4##/##AK6###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####6######@>#³7;
³#GUDP#DFFHVV/#PRGXOH#GLVDEOHG
#>##&###/####4#####/#;#/AKG/#4#/#4##/##AK:###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####6######@>#³7<
³#GUDP#DFFHVV/#4¶VW#EDQN/#PRGXOH#HQDEOHG/#65#ELW/#4#EDQN#VLPP
#>##&###/####4#####/#;#/AKI/#4#/#4##/##AKI###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####6######@>#³83
³#76#QHJDWHG
#>##&###/####4#####/#;#/AKG/#4#/#4##/##AKI###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####3######@>#³84
³#7$#DVVHUWHG
#>##&###/####4#####/#;#/AKG/#4#/#4##/##AKI###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####6######@>#³85
³#GUDP#DFFHVV/#5¶QG#EDQN/#PRGXOH#GLVDEOHG
#>##&###/####4#####/#;#/AKH/#4#/#4##/##AK:###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####6######@>#³86
³#QHJDWH#&6
#>##&###/####4#####/#;#/AKI/#4#/#4##/##AK:###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####6######@>#³87
³#GUDP#DFFHVV/#5¶QG#EDQN/#PRGXOH#HQDEOHG/#65#ELW/#4#EDQN#VLPP#0#EXII#HQ#VKRXOG#QRW#DVVHUW
#>##&###/####4#####/#;#/AKH/#4#/#4##/##AKI###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####6######@>#³88
³#QHJDWH#&6
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $088

#>##&###/####4#####/#;#/AKI/#4#/#4##/##AKI###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####6######@>#³89
³#GUDP#DFFHVV/#5¶QG#EDQN/#PRGXOH#HQDEOHG/#65#ELW/#5#EDQN#VLPP#0#EXII#HQ#VKRXOG#DVVHUW
#>##&###/####4#####/#;#/AKH/#4#/#4##/##AKI###/#####4#####/6#/####4####/##AK5E##@0!>####6####/#####3######@>#³8:
³#76#QHJDWHG
#>##&###/####4#####/#;#/AKH/#4#/#4##/##AKI###/#####4#####/4#/####4####/##AK5E##@0!>####6####/#####3######@>#³8;
³#7$#DVVHUWHG
#>##&###/####4#####/#;#/AKH/#4#/#4##/##AKI###/#####4#####/6#/####4####/##AK5E##@0!>####6####/#####6######@>#³8<
³#GUDP#DFFHVV/#4¶VW#EDQN/#PRGXOH#HQDEOHG/#49#ELW/#4#EDQN#VLPP
#>##&###/####4#####/#;#/AKG/#4#/#4##/##AKI###/#####4#####/3#/####3####/##AK5E##@0!>####6####/#####4######@>#³93
³#76#QHJDWHG
#>##&###/####4#####/#;#/AKG/#4#/#4##/##AKI###/#####4#####/3#/####3####/##AK5E##@0!>####6####/#####4######@>#³94
³#7$#DVVHUWHG
#>##&###/####4#####/#;#/AKG/#4#/#4##/##AKI###/#####4#####/3#/####3####/##AK5E##@0!>####6####/#####6######@>#³95
³#GUDP#DFFHVV/#5¶QG#EDQN/#PRGXOH#GLVDEOHG
#>##&###/####4#####/#;#/AKH/#6#/#4##/##AK:###/#####4#####/3#/####3####/##AK5E##@0!>####6####/#####6######@>#³96
³#QHJDWH#&6
#>##&###/####4#####/#;#/AKI/#4#/#4##/##AK:###/#####4#####/3#/####3####/##AK5E##@0!>####6####/#####6######@>#³97
³#GUDP#DFFHVV/#5¶QG#EDQN/#PRGXOH#HQDEOHG/#65#ELW/#4#EDQN#VLPP#0#EXII#HQ#VKRXOG#QRW#DVVHUW
#>##&###/####4#####/#;#/AKH/#4#/#4##/##AKI###/#####4#####/3#/####3####/##AK5E##@0!>####6####/#####6######@>#³98
³#QHJDWH#&6
#>##&###/####4#####/#;#/AKI/#4#/#4##/##AKI###/#####4#####/3#/####3####/##AK5E##@0!>####6####/#####6######@>#³99
#³#GUDP#DFFHVV/#5¶QG#EDQN/#PRGXOH#HQDEOHG/#65#ELW/#5#EDQN#VLPP#0#EXII#HQ#VKRXOG#QRW#DVVHUW
#>##&###/####4#####/#;#/AKH/#4#/#4##/##AKI###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####4######@>#³9:
³#76#QHJDWHG
#>##&###/####4#####/#;#/AKH/#4#/#4##/##AKI###/#####4#####/4#/####3####/##AK5E##@0!>####6####/#####4######@>#³9;
³#7$#DVVHUWHG
#>##&###/####4#####/#;#/AKH/#4#/#4##/##AKI###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####6######@>#³9<
³#&RQWURO#UHJLVWHU#DFFHVV/#PRGXOH#GLVDEOHG
#>##&###/####4#####/#3#/AK:/#4#/#4##/##AK:###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####6######@>#³:3
³#&RQWURO#UHJLVWHU#DFFHVV/#PRGXOH#HQDEOHG
#>##&###/####4#####/#3#/AK:/#4#/#4##/##AK9###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####4######@>#³:4
³#76#QHJDWHG
#>##&###/####4#####/#4#/AK:/#4#/#4##/##AK9###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####4######@>#³:5
³#7$#DVVHUWHG
#>##&###/####4#####/#4#/AK:/#4#/#4##/##AK9###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####6######@>#³:6
³#SFPFLD#DFFHVV/#PRGXOH#GLVDEOHG
#>##&###/####4#####/#3#/AKI/#4#/#4##/##AK:###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####6######@>#³:7
³#SFPFLD#DFFHVV/#PRGXOH#HQDEOHG/#HYHQ#E\WH
#>##&###/####4#####/#3#/AKI/#4#/#4##/##AK8###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####4######@>#³:8
³#76#QHJDWHG
#>##&###/####4#####/#4#/AKI/#4#/#4##/##AK8###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####4######@>#³:9
³#7$#DVVHUWHG
#>##&###/####4#####/#4#/AKI/#4#/#4##/##AK8###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####6######@>#³::
³#SFPFLD#DFFHVV/#PRGXOH#HQDEOHG/#RGG#E\WH
#>##&###/####4#####/#3#/AKI/#4#/#4##/##AK8###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####4######@>#³:;
³#76#QHJDWHG
#>##&###/####4#####/#4#/AKI/#4#/#4##/##AK8###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####4######@>#³:<
³#7$#DVVHUWHG
#>##&###/####4#####/#4#/AKI/#4#/#4##/##AK8###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####6######@>#³;3
³#SFPFLD#DFFHVV/#PRGXOH#HQDEOHG/##HYHQ#)#RGG#E\WH/#KDUG#UHVHW#HQGLQJ
#>##&###/####4#####/#3#/AKI/#4#/#4##/##AK8###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####4######@>#³;4
³#76#QHJDWHG
#>##&###/####4#####/#4#/AKI/#4#/#4##/##AK8###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####4######@>#³;5
³#KDUG#UHVHW#DVVHUWHG
#>##&###/####3#####/#4#/AKI/#4#/#4##/##AK8###/#####4#####/6#/####3####/##AK5E##@0!>####4####/#####4######@>#³;6
³#KDUG#UHVHW#DVVHUWHG
#>##&###/####3#####/#4#/AKI/#4#/#4##/##AK8###/#####4#####/6#/####3####/##AK5E##@0!>####3####/#####4######@>#³;7
³#KDUG#UHVHW#QHJDWHG
#>##&###/####4#####/#4#/AKI/#4#/#4##/##AK8###/#####4#####/6#/####3####/##AK5E##@0!>####5####/#####4######@>#³;8
³#KDUG#UHVHW#QHJDWHG
#>##&###/####4#####/#4#/AKI/#4#/#4##/##AK8###/#####4#####/6#/####3####/##AK5E##@0!>####6####/#####6######@>#³;9
³#IODVK#DFFHVV/#PRGXOH#HQDEOHG#0#7($#WHUPLQDWLRQ
#>##&###/####4#####/#3#/AKE/#4#/#4##/##AK6###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####3######@>#³;:
³#76#QHJDWHG
#>##&###/####4#####/#4#/AKE/#4#/#4##/##AK6###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####3######@>#³;;
³#7($#DVVHUWHG
#>##&###/####4#####/#4#/AKE/#4#/#3##/##AK6###/#####4#####/3#/####4####/##AK5E##@0!>####6####/#####6######@>#³;<

`
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$089 $70&#(9%#8VHU¶V#0DQXDO 027252/$

$17 84<³/RJLF#(TXDWLRQV#IRU#WKH#&$0
´------------------------------------------------------------------------------
³-#,Q#WKLV#ILOH#=
³-#0#,QWHUIDFH#ORJLF#EHWZHHQ#&$0#DQG#$70&1
³------------------------------------------------------------------------------

PRGXOH#FDPBDWPF#
WLWOH##µ0<5834#&$02$70&#,QWHUIDFH#/RJLF1
########2ULJLQDWHG#IRU#0<5834/#$PLWD\#%HOHU#0#+06,/,#0#)HEUXDU\#44/#4<<;¶

³------------------------------------------------------------------------------
³-#'HYLFH#GHFODUDWLRQ1########################################################-
³------------------------------------------------------------------------------
84<#GHYLFH#µ3499;¶>

³------------------------------------------------------------------------------
³-#&&&&&&& ###### ##-
³-#&########&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-#&#########&##&######&####&#######&####&##&&###&###&##&###&#######&#########-
³-#&&&&&######&&#######&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-#&##########&&#######&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-#&#########&##&######&####&#######&###&###&###&&##&####&##&#######&####&####-
³-#&&&&&&&##&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#3LQV#GHFODUDWLRQ1##########################################################-
³------------------------------------------------------------------------------
³-#6\VWHP#L2I#SLQV
³------------------------------------------------------------------------------

$&/.,a 3,1##4>
$&/.# 3,1##5>

($&(Qa 3,1##6>
(0:Ua 3,1##7>

³------------------------------------------------------------------------------
³-#&$02$70&#,QWHUIDFH#&RQWURO#3LQV1
³------------------------------------------------------------------------------
*a 3,1##4:#LVW\SH#µFRP/EXIIHU¶>###³#&$0#RXWSXW#HQDEOH#RQ#UHDG
*4a 3,1##45#LVW\SH#µFRP/EXIIHU¶>###³#/DWFK#2XWSXW#(QDEOH#IRU#&$0#ZULWH
042(a 3,1##46#LVW\SH#µFRP/EXIIHU¶>###³#%XIIHUV#2XWSXW#(QDEOH#IRU#&$0#UHDG
/+B60a 3,1##4;#LVW\SH#µFRP/EXIIHU¶>###³#/RDG#KLJK26WDUW#0DWFK#
/+60a# 3,1##49#LVW\SH#µUHJ¶># #³#,QWHUQDO#/+B60a

$&/.2a 3,1##4<#LVW\SH#µFRP/EXIIHU¶>###³#$&/.#,QYHUWHG

³------------------------------------------------------------------------------
³-###&&& ###### ###-
³-####&#####&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-####&#####&&###&#####&####&#######&####&##&&###&###&##&###&#######&#########-
³-####&#####&#&##&#####&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-####&#####&##&#&#####&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-####&#####&###&&#####&####&#######&###&###&###&&##&####&##&#######&####&####-
³-###&&&####&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $08:

³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-##&&&&&#####################################################################-
³-#&#####&###&&&&###&####&###&&&&####&&&&&####&&####&####&###&&&&&############-
³-#&########&####&##&&###&##&##########&#####&##&###&&###&#####&##############-
³-#&########&####&##&#&##&###&&&&######&####&####&##&#&##&#####&##############-
³-#&########&####&##&##&#&#######&#####&####&&&&&&##&##&#&#####&##############-
³-#&#####&##&####&##&###&&##&####&#####&####&####&##&###&&#####&##############-
³-##&&&&&####&&&&###&####&###&&&&######&####&####&##&####&#####&##############-
³-############################################################################-
³-#&&&&&&#####################################################################-
³-#&#####&##&&&&&&###&&&&###&#########&&####&&&&&#############################-
³-#&#####&##&#######&####&##&########&##&###&####&############################-
³-#&#####&##&&&&&###&#######&#######&####&##&####&##&&&&&#####################-
³-#&#####&##&#######&#######&#######&&&&&&##&&&&&#############################-
³-#&#####&##&#######&####&##&#######&####&##&###&#############################-
³-#&&&&&&###&&&&&&###&&&&###&&&&&&##&####&##&####&############################-
³-############################################################################-
³-####&&#####&&&&&#####&#####&&&&###&####&####################################-
³-###&##&######&#######&####&####&##&&###&####################################-
³-##&####&#####&#######&####&####&##&#&##&####################################-
³-##&&&&&&#####&#######&####&####&##&##&#&####################################-
³-##&####&#####&#######&####&####&##&###&&####################################-
³-##&####&#####&#######&#####&&&&###&####&####################################-
³------------------------------------------------------------------------------

+/#//#;/#=# #4/#3/#1;1/#1=1>
&/#'/#8#### #1&1/#1'1/#181>
6,08/$7,21# #4>

³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#3RZHU#2Q#5HVHW#GHILQLWLRQV
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#&$0#$FFHVV#GHILQLWLRQV
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#(TXDWLRQV/#VWDWH#GLDJUDPV1#################################################-
³------------------------------------------------------------------------------
³-############################################################################-
³-#&&&&&&&####################################################################-
³-#&#########&&&&###&####&####&&#####&&&&&#####&#####&&&&###&####&###&&&&#####-
³-#&########&####&##&####&###&##&######&#######&####&####&##&&###&##&#########-
³-#&&&&&####&####&##&####&##&####&#####&#######&####&####&##&#&##&###&&&&#####-
³-#&########&##&#&##&####&##&&&&&&#####&#######&####&####&##&##&#&#######&####-
³-#&########&###&###&####&##&####&#####&#######&####&####&##&###&&##&####&####-
³-#&&&&&&&###&&&#&###&&&&###&####&#####&#######&#####&&&&###&####&###&&&&#####-
³-############################################################################-
³------------------------------------------------------------------------------

HTXDWLRQV

$&/.2a1RH# #4>
$&/.2a# #$$&/.>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$08; $70&#(9%#8VHU¶V#0DQXDO 027252/$

/+B60a1RH# #4>
/+60a1FON# #$&/.,a>
/+60a#= #+($&(Qa#&#(0:Ua,>#³#&$0#ZULWH#RQO\#ZKHQ#($&(Qa#)#(0:Ua#DUH#DVVHUWHG
/+B60a# #/+60a1IE>#³#([WHUQDO#/+B60a#HTXDOV#WKH#LQWHUQDO#GXH#WR#3$/#OLPLWDWLRQV#

#³#RQ#2(#IRU#UHJLVWHUV#
*4a1RH# #4>
*4a# #$/+B60a1SLQ>#³#/DWFK#RXWSXW#HQDEOH#RQ#&$0#ZULWH

*a1RH# #4>
*a# #$+($&(Qa#&#(0:Ua,#&#*4a1SLQ>#³#&$0#RXWSXW#HQDEOH#RQ#UHDG

042(a1RH# #4>
042(a# #$(0:Ua#&#($&(Qa>#³#/DWFK#$70&#GDWD#EXV#RQ#&$0#ZULWH

³------------------------------------------------------------------------------
³-#7(67#9(&7256
³------------------------------------------------------------------------------
HQG#FDPBDWPF

$18 865³/RJLF#(TXDWLRQV#IRU#WKH#,QJUHVV#
*HQHUDWRU

´------------------------------------------------------------------------------
³-#,Q#WKLV#ILOH#=
³-#0#3URJUDPPDEOH#ORJLF#IRU#WKH#,QJUHVV#*HQHUDWRU1
³------------------------------------------------------------------------------

PRGXOH#LQJBJHQ#
WLWOH##µ0<5834#,QJUHVV#*HQHUDWRU#/RJLF1
########2ULJLQDWHG#IRU#0<5834/#$PLWD\#%HOHU#0#+06,/,#0#)HEUXDU\#45/#4<<;¶

³------------------------------------------------------------------------------
³-#'HYLFH#GHFODUDWLRQ1########################################################-
³------------------------------------------------------------------------------

865#GHYLFH#µ355943&¶>

³------------------------------------------------------------------------------
³-#&&&&&&& ###### ###-
³-#&########&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-#&#########&##&######&####&#######&####&##&&###&###&##&###&#######&#########-
³-#&&&&&######&&#######&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-#&##########&&#######&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-#&#########&##&######&####&#######&###&###&###&&##&####&##&#######&####&####-
³-#&&&&&&&##&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#3LQV#GHFODUDWLRQ1##########################################################-
³------------------------------------------------------------------------------
³-#6\VWHP#L2I#SLQV
³------------------------------------------------------------------------------
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $08<

$&/.,a# 3,1##5>
$&/.# 3,1##6>

55(Qa 3,1##7> ³#,QJUHVV#*HQHUDWRU#5HDG#(QDEOH
5;(1%a 3,1##8> ³#5HFHLYH#(QDEOH

%:(3a 3,1#46> ³#%XIIHUHG#ZULWH#(QDEOH#3
*(1&Va 3,1#49> ³#*HQHUDWRUV25HFRUGHUV#&KLS#6HOHFW

%$; 3,1##9> ³#%XIIHUHG#DGGUHVV#/LQH#;
%$< 3,1##:> ³#%XIIHUHG#DGGUHVV#/LQH#<
%$43 3,1##<> ³#%XIIHUHG#DGGUHVV#/LQH#43
%$44 3,1#43> ³#%XIIHUHG#DGGUHVV#/LQH#44
%$45 3,1#44> ³#%XIIHUHG#DGGUHVV#/LQH#45
%$46 3,1#45> ³#%XIIHUHG#DGGUHVV#/LQH#46

³------------------------------------------------------------------------------
³-#,QJUHVV#*HQHUDWRU#&RQWURO#3LQV1
³------------------------------------------------------------------------------

5/$7&+(Q# 3,1##4; LVW\SH#µFRP/EXIIHU¶>#³#5HFHLYH#/DWFK#(QDEOH
5)5Ga 3,1##4<#LVW\SH#µFRP/EXIIHU¶>#³#5HFHLYH#),)2#5HDG
5):Ua 3,1##5:#LVW\SH#µFRP/EXIIHU¶>#³#5HFHLYH#),)2#:ULWH
#
$&/.2a 3,1##4:#LVW\SH#µFRP/EXIIHU¶>#³#$&/.#,QYHUWHG
#
³------------------------------------------------------------------------------
³-###&&& ###### ##-
³-####&#####&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-####&#####&&###&#####&####&#######&####&##&&###&###&##&###&#######&#########-
³-####&#####&#&##&#####&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-####&#####&##&#&#####&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-####&#####&###&&#####&####&#######&###&###&###&&##&####&##&#######&####&####-
³-###&&&####&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

'))4 12'(#LVW\SH#µUHJ/EXIIHU¶>#³#'0)OLS)ORS
'))5 12'(#LVW\SH#µUHJ/EXIIHU¶>#³#'0)OLS)ORS

³------------------------------------------------------------------------------
³-##&&&&&#####################################################################-
³-#&#####&###&&&&###&####&###&&&&####&&&&&####&&####&####&###&&&&&############-
³-#&########&####&##&&###&##&##########&#####&##&###&&###&#####&##############-
³-#&########&####&##&#&##&###&&&&######&####&####&##&#&##&#####&##############-
³-#&########&####&##&##&#&#######&#####&####&&&&&&##&##&#&#####&##############-
³-#&#####&##&####&##&###&&##&####&#####&####&####&##&###&&#####&##############-
³-##&&&&&####&&&&###&####&###&&&&######&####&####&##&####&#####&##############-
³-############################################################################-
³-#&&&&&&#####################################################################-
³-#&#####&##&&&&&&###&&&&###&#########&&####&&&&&#############################-
³-#&#####&##&#######&####&##&########&##&###&####&############################-
³-#&#####&##&&&&&###&#######&#######&####&##&####&##&&&&&#####################-
³-#&#####&##&#######&#######&#######&&&&&&##&&&&&#############################-
³-#&#####&##&#######&####&##&#######&####&##&###&#############################-
³-#&&&&&&###&&&&&&###&&&&###&&&&&&##&####&##&####&############################-
³-############################################################################-
³-####&&#####&&&&&#####&#####&&&&###&####&####################################-
³-###&##&######&#######&####&####&##&&###&####################################-
³-##&####&#####&#######&####&####&##&#&##&####################################-
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$093 $70&#(9%#8VHU¶V#0DQXDO 027252/$

³-##&&&&&&#####&#######&####&####&##&##&#&####################################-
³-##&####&#####&#######&####&####&##&###&&####################################-
³-##&####&#####&#######&#####&&&&###&####&####################################-
³------------------------------------------------------------------------------

+/#//#;/#=# #4/#3/#1;1/#1=1>
&/#'/#8#### #1&1/#1'1/#181>
6,08/$7,21# #4>

³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#3RZHU#2Q#5HVHW#GHILQLWLRQV
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#$FFHVV#GHILQLWLRQV
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#(TXDWLRQV/#VWDWH#GLDJUDPV1#################################################-
³------------------------------------------------------------------------------
³-############################################################################-
³-#&&&&&&&####################################################################-
³-#&#########&&&&###&####&####&&#####&&&&&#####&#####&&&&###&####&###&&&&#####-
³-#&########&####&##&####&###&##&######&#######&####&####&##&&###&##&#########-
³-#&&&&&####&####&##&####&##&####&#####&#######&####&####&##&#&##&###&&&&#####-
³-#&########&##&#&##&####&##&&&&&&#####&#######&####&####&##&##&#&#######&####-
³-#&########&###&###&####&##&####&#####&#######&####&####&##&###&&##&####&####-
³-#&&&&&&&###&&&#&###&&&&###&####&#####&#######&#####&&&&###&####&###&&&&#####-
³-############################################################################-
³------------------------------------------------------------------------------

HTXDWLRQV

$&/.2a1RH# #4>
$&/.2a# #$$&/.>

5):Ua1RH# #4>
5):Ua# #+%$;#&#%$<#&#$%$43#&#%$44#&#%$45#&#*(1&Va#&#%:(3a,>

'))41FON# #$&/.,a>
'))41G#= #5;(1%a>

'))51FON# #$&/.,a>
'))51G#= #55(Qa>

5)5Ga1RH# #4>
5)5Ga# #5/$7&+(Q1IE>
³5)5Ga# #'))41IE#&#'))51IE#&#$$&/.>

5/$7&+(Q1RH# #4>
5/$7&+(Q# #$'))41IE#)#$'))51IE#)#$&/.>

³------------------------------------------------------------------------------
³-#7(67#9(&7256
³------------------------------------------------------------------------------

HQG#LQJBJHQ
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $094

$19 867#'HYLFH#¶355943&·>

³-#867#0#ORJLF#HTXDWLRQV#IRU#WKH#(JUHVV#*HQHUDWRU
´------------------------------------------------------------------------------
³-#,Q#WKLV#ILOH#=
³-#0#3URJUDPPDEOH#ORJLF#IRU#WKH#(JUHVV#*HQHUDWRU1
³------------------------------------------------------------------------------

PRGXOH#HJBJHQ#
WLWOH##µ0<5834#(JUHVV#*HQHUDWRU#/RJLF1
########2ULJLQDWHG#IRU#0<5834/#$PLWD\#%HOHU#0#+06,/,#0#)HEUXDU\#45/#4<<;¶

³------------------------------------------------------------------------------
³-#'HYLFH#GHFODUDWLRQ1########################################################-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#&&&&&&& ###### ##-
³-#&########&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-#&#########&##&######&####&#######&####&##&&###&###&##&###&#######&#########-
³-#&&&&&######&&#######&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-#&##########&&#######&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-#&#########&##&######&####&#######&###&###&###&&##&####&##&#######&####&####-
³-#&&&&&&&##&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#3LQV#GHFODUDWLRQ1##########################################################-
³------------------------------------------------------------------------------
³-#6\VWHP#L2I#SLQV
³------------------------------------------------------------------------------

6<6&/.,a## 3,1##5># ³#6<6&/.#,QYHUWHG#,Q
6<6&/.# 3,1##6> ³#6<6&/.#,Q

(5(Qa 3,1##7> ³#(JUHVV#*HQHUDWRU#5HDG#(QDEOH
(5)5 3,1##8> ³##
67;&/$9 3,1##9> ³#6ZLWFK#WUDQVPLW#&HOO#$YDLODEOH

%:(3a 3,1#49> ³#%XIIHUHG#ZULWH#(QDEOH#3
*(1&Va 3,1#5:> ³#*HQHUDWRUV25HFRUGHUV#&KLS#6HOHFW

%$; 3,1##:> ³#%XIIHUHG#DGGUHVV#/LQH#;
%$< 3,1##<> ³#%XIIHUHG#DGGUHVV#/LQH#<
%$43 3,1#43> ³#%XIIHUHG#DGGUHVV#/LQH#43
%$44 3,1#44> ³#%XIIHUHG#DGGUHVV#/LQH#44
%$45 3,1#45> ³#%XIIHUHG#DGGUHVV#/LQH#45
%$46 3,1#46> ³#%XIIHUHG#DGGUHVV#/LQH#46

³------------------------------------------------------------------------------
³-#,QJUHVV#*HQHUDWRU#&RQWURO#3LQV1
³------------------------------------------------------------------------------

(/$7&+(Q# 3,1##4;#LVW\SH#µFRP/EXIIHU¶>#³#(JUHVV#/DWFK#(QDEOH
()5Ga 3,1##4<#LVW\SH#µFRP/EXIIHU¶>#³#(JUHVV#),)2#5HDG
():Ua 3,1##59#LVW\SH#µFRP/EXIIHU¶>#³#(JUHVV#),)2#:ULWH
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$095 $70&#(9%#8VHU¶V#0DQXDO 027252/$

#
6<6&/.2a 3,1##4:#LVW\SH#µFRP/EXIIHU¶>#³#6<6&/.#,QYHUWHG#RXW
#
³------------------------------------------------------------------------------
³-###&&& # -
³-####&#####&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-####&#####&&###&#####&####&#######&####&##&&###&###&##&###&#######&#########-
³-####&#####&#&##&#####&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-####&#####&##&#&#####&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-####&#####&###&&#####&####&#######&###&###&###&&##&####&##&#######&####&####-
³-###&&&####&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

'))4 12'(# LVW\SH#µUHJ/EXIIHU¶>#³#'0)OLS)ORS
'))5 12'( LVW\SH#µUHJ/EXIIHU¶>#³#'0)OLS)ORS
'))6 12'( LVW\SH#µUHJ/EXIIHU¶>#³#'0)OLS)ORS

³------------------------------------------------------------------------------
³-##&&&&&#####################################################################-
³-#&#####&###&&&&###&####&###&&&&####&&&&&####&&####&####&###&&&&&############-
³-#&########&####&##&&###&##&##########&#####&##&###&&###&#####&##############-
³-#&########&####&##&#&##&###&&&&######&####&####&##&#&##&#####&##############-
³-#&########&####&##&##&#&#######&#####&####&&&&&&##&##&#&#####&##############-
³-#&#####&##&####&##&###&&##&####&#####&####&####&##&###&&#####&##############-
³-##&&&&&####&&&&###&####&###&&&&######&####&####&##&####&#####&##############-
³-############################################################################-
³-#&&&&&&#####################################################################-
³-#&#####&##&&&&&&###&&&&###&#########&&####&&&&&#############################-
³-#&#####&##&#######&####&##&########&##&###&####&############################-
³-#&#####&##&&&&&###&#######&#######&####&##&####&##&&&&&#####################-
³-#&#####&##&#######&#######&#######&&&&&&##&&&&&#############################-
³-#&#####&##&#######&####&##&#######&####&##&###&#############################-
³-#&&&&&&###&&&&&&###&&&&###&&&&&&##&####&##&####&############################-
³-############################################################################-
³-####&&#####&&&&&#####&#####&&&&###&####&####################################-
³-###&##&######&#######&####&####&##&&###&####################################-
³-##&####&#####&#######&####&####&##&#&##&####################################-
³-##&&&&&&#####&#######&####&####&##&##&#&####################################-
³-##&####&#####&#######&####&####&##&###&&####################################-
³-##&####&#####&#######&#####&&&&###&####&####################################-
³------------------------------------------------------------------------------

+/#//#;/#=# #4/#3/#1;1/#1=1>
&/#'/#8#### #1&1/#1'1/#181>
6,08/$7,21# #4>

³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#3RZHU#2Q#5HVHW#GHILQLWLRQV
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#$FFHVV#GHILQLWLRQV
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#(TXDWLRQV/#VWDWH#GLDJUDPV1#################################################-
³------------------------------------------------------------------------------
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $096

³-############################################################################-
³-#&&&&&&&####################################################################-
³-#&#########&&&&###&####&####&&#####&&&&&#####&#####&&&&###&####&###&&&&#####-
³-#&########&####&##&####&###&##&######&#######&####&####&##&&###&##&#########-
³-#&&&&&####&####&##&####&##&####&#####&#######&####&####&##&#&##&###&&&&#####-
³-#&########&##&#&##&####&##&&&&&&#####&#######&####&####&##&##&#&#######&####-
³-#&########&###&###&####&##&####&#####&#######&####&####&##&###&&##&####&####-
³-#&&&&&&&###&&&#&###&&&&###&####&#####&#######&#####&&&&###&####&###&&&&#####-
³-############################################################################-
³------------------------------------------------------------------------------

HTXDWLRQV

6<6&/.2a1RH# #4>
6<6&/.2a# #$6<6&/.>

():Ua1RH# #4>
():Ua# #%$;#&#$%$<#&#$%$43#&#$%$44#&#$%$45#&#*(1&Va#&#%:(3a>

'))41FON# #6<6&/.,a>
'))41G#= #67;&/$9>

'))51FON# #6<6&/.,a>
'))51G#= #(5(Qa>

'))61FON# #6<6&/.,a>
'))61G#= #(5)5>

(/$7&+(Q1RH# #4>
(/$7&+(Q# #++$'))51IE#)#'))41IE,#&#'))61IE,#)#6<6&/.>

()5Ga1RH# #4>
()5Ga# #(/$7&+(Q1IE>
³#()5Ga# #$+++$'))51IE#)#'))41IE,#&#'))61IE,#)#6<6&/.,>

³------------------------------------------------------------------------------
³-#7(67#9(&7256
³------------------------------------------------------------------------------

HQG#HJBJHQ

$1: 864#'HYLFH#¶0$&+553D·>
³-#864#0#,QJUHVV#*HQHUDWRU#HTXDWLRQV
´------------------------------------------------------------------------------
³-#,Q#WKLV#ILOH#=
³-#0#3URJUDPPDEOH#ORJLF#IRU#WKH#,QJUHVV#*HQHUDWRU1
³------------------------------------------------------------------------------

PRGXOH#UPDFK
WLWOH###µ53+#,QWHUIDFH#ORJLF#IRU#$70&B(9%#%RDUG
########2ULJLQDWHG#IRU#$70&#(9%/#$YLHO#/LYD\#+06,/,#0#$SULO#37/#4<<9
########0RGLILHG#IRU#$70&#(9%/#$PLWD\#%HOHU#0#+06,/,#0#0DUFK#4VW/#4<<;*

³------------------------------------------------------------------------------
³-#'HYLFH#GHFODUDWLRQ1########################################################-
³------------------------------------------------------------------------------
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$097 $70&#(9%#8VHU¶V#0DQXDO 027252/$

³------------------------------------------------------------------------------
³-#&&&&&&& ######
-
³-#&########&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-#&#########&##&######&####&#######&####&##&&###&###&##&###&#######&#########-
³-#&&&&&######&&#######&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-#&##########&&#######&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-#&#########&##&######&####&#######&###&###&###&&##&####&##&#######&####&####-
³-#&&&&&&&##&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#3LQV#GHFODUDWLRQ1##########################################################-
³------------------------------------------------------------------------------
³-#6\VWHP#L2I#SLQV
³------------------------------------------------------------------------------

$B$&/. SLQ#48>#
')/7B&6B SLQ#49>#
5(6(7B SLQ#4:>#
5:B SLQ#59>#
$''63 SLQ#69>
6,=3 SLQ#6:>
%:(3a SLQ#7<>
5G2(a SLQ#83>

³------------------------------------------------------------------------------
³-#$GGUHVV#ELWV
³------------------------------------------------------------------------------

%$; SLQ#5>#
%$< SLQ#6>#
%$43 SLQ#7>#
%$44 SLQ#8>#
%$45 SLQ#9>#
%$46 SLQ#:>#

³------------------------------------------------------------------------------
³'DWD#ELWV
³------------------------------------------------------------------------------

%'3 SLQ#<>#
%'4 SLQ#43>#
%'5 SLQ#44>#
%'6 SLQ#45>#
%'7 SLQ#46>#
%'8 SLQ#47>#
%'9 SLQ#54>#
%': SLQ#55>#

³------------------------------------------------------------------------------
³#,QJUHVV#*HQHUDWRU#VLJQDOV
³------------------------------------------------------------------------------

$B5;(1%B SLQ#98>#
,*B*(1B(Qa SLQ#53>
5;B(6& SLQ#99>#
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $098

$B5;'$7$3 SLQ#9:>#
%B5;(037<B SLQ#97>
$B06(/B SLQ#77>
',B06(/B SLQ#79>
55(1B SLQ#88#LVW\SH#µUHJ/#EXIIHU¶>
5)57B SLQ#89#LVW\SH#µUHJ/#EXIIHU¶>
5)56B SLQ#8:#LVW\SH#µUHJ/#EXIIHU¶>
5)2(B SLQ#8<#LVW\SH#µUHJ/#EXIIHU¶>
5673 SLQ#56#LVW\SH#µUHJ/#EXIIHU¶>
5(1* SLQ#57#LVW\SH#µUHJ/#EXIIHU¶>
5,'/ SLQ#58#LVW\SH#µUHJ/#EXIIHU¶>
'5(44B SLQ#66#LVW\SH#µFRP/#EXIIHU¶>
'5(45B SLQ#65#LVW\SH#µFRP/#EXIIHU¶>
$B5;(037<B SLQ#8;#LVW\SH#µFRP/#EXIIHU¶>
63 SLQ#74#LVW\SH#µUHJ/#EXIIHU¶>
64 SLQ#76#LVW\SH#µUHJ/#EXIIHU¶>
0:6+B SLQ#6;#LVW\SH#µFRP/#EXIIHU¶>
0:6/B SLQ#6<#LVW\SH#µFRP/#EXIIHU¶>
'2B06(/B SLQ#78#LVW\SH#µFRP/#EXIIHU¶>
''2B06(/B SLQ#7:#LVW\SH#µFRP/#EXIIHU¶>

³------------------------------------------------------------------------------
³#$70&#5HTXHVW#6LJQDOV
³------------------------------------------------------------------------------

$B0&,5(4B SLQ#64>#
$B0&25(4B SLQ#63>#
$B(005(4B SLQ#5<>#

³------------------------------------------------------------------------------
³-###&&& ###### ##-
³-####&#####&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-####&#####&&###&#####&####&#######&####&##&&###&###&##&###&#######&#########-
³-####&#####&#&##&#####&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-####&#####&##&#&#####&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-####&#####&###&&#####&####&#######&###&###&###&&##&####&##&#######&####&####-
³-###&&&####&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

#5($'B&<&/( QRGH#LVW\SH#µUHJ¶>
#),)2B(037<B QRGH#LVW\SH#µUHJ¶>
#65567/#653,0/#65)2(B QRGH#LVW\SH#µUHJ¶>
#5567/#53,0 QRGH#LVW\SH#µUHJ¶>
#5B:$6B(1% QRGH#LVW\SH#µUHJ¶>
#'5(443/#'5(444/#'5(453/#'5(454 QRGH#LVW\SH#µUHJ¶>

³------------------------------------------------------------------------------
³-##&&&&&#####################################################################-
³-#&#####&###&&&&###&####&###&&&&####&&&&&####&&####&####&###&&&&&############-
³-#&########&####&##&&###&##&##########&#####&##&###&&###&#####&##############-
³-#&########&####&##&#&##&###&&&&######&####&####&##&#&##&#####&##############-
³-#&########&####&##&##&#&#######&#####&####&&&&&&##&##&#&#####&##############-
³-#&#####&##&####&##&###&&##&####&#####&####&####&##&###&&#####&##############-
³-##&&&&&####&&&&###&####&###&&&&######&####&####&##&####&#####&##############-
³-############################################################################-
³-#&&&&&&#####################################################################-
³-#&#####&##&&&&&&###&&&&###&#########&&####&&&&&#############################-
³-#&#####&##&#######&####&##&########&##&###&####&############################-
³-#&#####&##&&&&&###&#######&#######&####&##&####&##&&&&&#####################-
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$099 $70&#(9%#8VHU¶V#0DQXDO 027252/$

³-#&#####&##&#######&#######&#######&&&&&&##&&&&&#############################-
³-#&#####&##&#######&####&##&#######&####&##&###&#############################-
³-#&&&&&&###&&&&&&###&&&&###&&&&&&##&####&##&####&############################-
³-############################################################################-
³-####&&#####&&&&&#####&#####&&&&###&####&####################################-
³-###&##&######&#######&####&####&##&&###&####################################-
³-##&####&#####&#######&####&####&##&#&##&####################################-
³-##&&&&&&#####&#######&####&####&##&##&#&####################################-
³-##&####&#####&#######&####&####&##&###&&####################################-
³-##&####&#####&#######&#####&&&&###&####&####################################-
³------------------------------------------------------------------------------

+/#//#;/#=# #4/#3/#1;1/#1=1>
&/#'/#8/#3# #1&1/#1'1/#181/#131>
6,08/$7,21# #4>

'# #>%'3/%'4/%'5/%'6/%'7/%'8/%'9/%':@>
$''5# #>%$;/%$</%$43/%$44/%$45/%$46@>

53+B),)2B$''5# #>3/3/4/3/3/;@>
5,/B&21752/B5(*,67(5B$''5# #>3/3/4/3/4/3@>
*(1(5$/B67$786B5(*,67(5B$''5# #>3/3/4/4/3/3@>
5(4B&21752/B5(*,67(5B$''5# #>3/3/4/4/4/3@>

0&,54# #>3/3@>
0&254# #>3/4@>
(0054# #>4/3@>
1254## #>4/4@>

'5(44&7/# #>'5(444/#'5(443@>
'5(45&7/# #>'5(454/#'5(453@>

5,/B&21752/B5(*,67(5# #>653,0/#65)2(B/#65567@>

³------------------------------------------------------------------------------
³#6WDWH#0DFKLQH
³------------------------------------------------------------------------------

567$7(###### #>5)56B/55(1B/5)57B/64#/63#@>
5(6(7B67$7(# #>#3#/#4#/#4#/#3#/#3#@>

###### ,'/(B67$7(## #>#4#/#4#/#4#/#3#/#3#@>
:$,7B67$7(## #>#4#/#3#/#4#/#3#/#3#@>
7;B67$7(#### #>#4#/#3#/#4#/#3#/#4#@>

######## 6723B67$7(## #>#4#/#4#/#4#/#3#/#4#@>
######## 5(74B67$7(## #>#4#/#4#/#4#/#4#/#4#@>
######## 5(75B67$7(## #>#4#/#4#/#3#/#3#/#4#@>

6WDWHB'LDJUDP#567$7(

6WDWH#5(6(7B67$7(=
,)#+5567,#7+(1#5(6(7B67$7(
(/6(#,'/(B67$7(>

6WDWH#,'/(B67$7(=
,)#+5567,#7+(1#5(6(7B67$7(
(/6(#,)#+53,0,#7+(1#:$,7B67$7(
(/6(#,'/(B67$7(>##

6WDWH#:$,7B67$7(=
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $09:

,)#+5567,#7+(1#5(6(7B67$7(
(/6(#7;B67$7(>#

6WDWH#7;B67$7(=##
,)#+5567,#7+(1#5(6(7B67$7(
(/6(#,)#+5B:$6B(1%#)#5;B(6&#)#$B5;'$7$3,#7+(1#5(74B67$7(
(/6(#,)#+5B:$6B(1%#)#5;B(6&#)#$$B5;'$7$3,#7+(1#6723B67$7(
(/6(#7;B67$7(>

6WDWH#5(74B67$7(=
,)#+5567,#7+(1#5(6(7B67$7(
(/6(#5(75B67$7(>

6WDWH#5(75B67$7(=##
,)#+5567,#7+(1#5(6(7B67$7(

#(/6(#,)#+53,0,#7+(1#7;B67$7(
#(/6(#5(6(7B67$7(>

6WDWH#6723B67$7(=
,)#+5567,#7+(1#5(6(7B67$7(
(/6(#,)#+53,0,#7+(1#6723B67$7(
(/6(#5(6(7B67$7(

6WDWH#3= *272#5(6(7B67$7(>
6WDWH#4= *272#5(6(7B67$7(>
6WDWH#5= *272#5(6(7B67$7(>
6WDWH#6= *272#5(6(7B67$7(>
6WDWH#7= *272#5(6(7B67$7(>
6WDWH#8= *272#5(6(7B67$7(>
6WDWH#9= *272#5(6(7B67$7(>
6WDWH#:= *272#5(6(7B67$7(>
6WDWH#;= *272#5(6(7B67$7(>
6WDWH#<= *272#5(6(7B67$7(>
6WDWH#43=*272#5(6(7B67$7(>
6WDWH#44=*272#5(6(7B67$7(>
³6WDWH#45=*272#5(6(7B67$7(>
6WDWH#46=*272#5(6(7B67$7(>
6WDWH#47=*272#5(6(7B67$7(>
6WDWH#48=*272#5(6(7B67$7(>
6WDWH#49=*272#5(6(7B67$7(>
6WDWH#4:=*272#5(6(7B67$7(>
6WDWH#4;=*272#5(6(7B67$7(>
6WDWH#4<=*272#5(6(7B67$7(>
³6WDWH#53=*272#5(6(7B67$7(>
³6WDWH#54=*272#5(6(7B67$7(>
6WDWH#55=*272#5(6(7B67$7(>
6WDWH#56=*272#5(6(7B67$7(>
6WDWH#57=*272#5(6(7B67$7(>
³6WDWH#58=*272#5(6(7B67$7(>
6WDWH#59=*272#5(6(7B67$7(>
6WDWH#5:=*272#5(6(7B67$7(>
³6WDWH#5;=*272#5(6(7B67$7(>
³6WDWH#5<=*272#5(6(7B67$7(>
6WDWH#63=*272#5(6(7B67$7(>
³6WDWH#64=*272#5(6(7B67$7(>

³------------------------------------------------------------------------------
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$09; $70&#(9%#8VHU¶V#0DQXDO 027252/$

³------------------------------------------------------------------------------
³-#$FFHVV#GHILQLWLRQV
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#(TXDWLRQV/1################################################################-
³------------------------------------------------------------------------------
³-############################################################################-
³-#&&&&&&&####################################################################-
³-#&#########&&&&###&####&####&&#####&&&&&#####&#####&&&&###&####&###&&&&#####-
³-#&########&####&##&####&###&##&######&#######&####&####&##&&###&##&#########-
³-#&&&&&####&####&##&####&##&####&#####&#######&####&####&##&#&##&###&&&&#####-
³-#&########&##&#&##&####&##&&&&&&#####&#######&####&####&##&##&#&#######&####-
³-#&########&###&###&####&##&####&#####&#######&####&####&##&###&&##&####&####-
³-#&&&&&&&###&&&#&###&&&&###&####&#####&#######&#####&&&&###&####&###&&&&#####-
³-############################################################################-
³------------------------------------------------------------------------------

HTXDWLRQV

55(1B1RH#  #+>
5)57B1RH  #+>
5)2(B1RH  #+>
5)56B1RH#  #+>
631RH # #+>
641RH # #+>
'5(44B1RH#  #+>
'5(45B1RH#  #+>
'2B06(/B1RH  #+>
''2B06(/B1RH#  #+>
$B5;(037<B1RH#  #$,*B*(1B(Qa>##³#JHQHUDWRU#LQLWLDWHV#DFWLYLW\#RQO\#ZKHQ#VHOHFWHG
56731RH#  #$')/7B&6B#)#+$''5#  #*(1(5$/B67$786B5(*,67(5B$''5,#)#$5G2(a#)#5(6(7B>
5(1*1RH#  #$')/7B&6B#)#+$''5#  #*(1(5$/B67$786B5(*,67(5B$''5,#)#$5G2(a#)#5(6(7B>
5,'/1RH#  #$')/7B&6B#)#+$''5#  #*(1(5$/B67$786B5(*,67(5B$''5,#)#$5G2(a#)#5(6(7B>
0:6+B1RH#  #+>
0:6/B1RH  #+>
$''631RH  #/>##################³#,22#SLQ#LV#FRQILJXUHG#DV#LQSXW#RQO\
6,=31RH#  #/>##################³#,22#SLQ#LV#FRQILJXUHG#DV#LQSXW#RQO\

55(1B1FON#  #$B$&/.>
5)57B1FON  #$B$&/.>
5)2(B1FON  #$B$&/.>
5)56B1FON  #$B$&/.>
56731FON#  #$B$&/.>
5,'/1FON#  #$B$&/.>
5(1*1FON#  #$B$&/.>
53,01FON  #$B$&/.>
5B:$6B(1%1FON  #$B$&/.>
631FON  #$B$&/.>
641FON  #$B$&/.>
55671FON  #$B$&/.>
5($'B&<&/(1FON  #$B$&/.>
),)2B(037<B1FON  #$B$&/.>

655671FON  #$B$&/.>
653,01FON  #$B$&/.>
65)2(B1FON#  #$B$&/.>
'5(4431FON#  #$B$&/.>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $09<

'5(4441FON#  #$B$&/.>
'5(4531FON#  #$B$&/.>
'5(4541FON#  #$B$&/.>

³------------------------------------------------------------------------------
³-#&RQWURO#5HJLVWHU#3RZHU02Q#5HVHW#GHIDXOWV
³------------------------------------------------------------------------------

655671DS  #$5(6(7B># ³#65567# #4
653,01DU  #$5(6(7B> ³#653,0# #3
65)2(B1DS#  #$5(6(7B> ³#65)2(B# #4
'5(4431DU#  #$5(6(7B>
'5(4441DS#  #$5(6(7B> ³#'5(44# #(005(4a
'5(4531DS#  #$5(6(7B>
'5(4541DU#  #$5(6(7B> ³#'5(45# #0&25(4a

³------------------------------------------------------------------------------
³-#&RQWURO#5HJLVWHU#LQLWLDOL]DWLRQ
³------------------------------------------------------------------------------

ZKHQ#+$')/7B&6B#)#+$''5#  #5,/B&21752/B5(*,67(5B$''5,#)#$5:B#)#$%:(3a,#
WKHQ#

5,/B&21752/B5(*,67(5#= #>%'3/%'4/%'5@>
HOVH#

5,/B&21752/B5(*,67(5#= #5,/B&21752/B5(*,67(5>

5567#= #655671IE>
53,0#= #653,01IE>
5)2(B#= #65)2(B1IE#&#,*B*(1B(Qa>

³------------------------------------------------------------------------------
³-#6WDWXV#UHJLVWHU
³------------------------------------------------------------------------------

5673#= #+567$7(#  #6723B67$7(,>
5,'/#= #+567$7(#  #,'/(B67$7(,>

ZKHQ#+$5)56B,#
WKHQ#

5(1*#= #3>
HOVH#ZKHQ#+53,0#)#$B5;(1%B,

WKHQ#
5(1*#= #4>

HOVH#
5(1*#= #5(1*1)%>

5($'B&<&/(#= #$55(1B#)#$$B5;(1%B>

ZKHQ#+$53,0,
WKHQ#

),)2B(037<B#= #4>
HOVH#ZKHQ#+5($'B&<&/(,

WKHQ#
),)2B(037<B#= #%B5;(037<B>

HOVH
),)2B(037<B#= #),)2B(037<B>

$B5;(037<B# #5($'B&<&/(#)#),)2B(037<B>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$0:3 $70&#(9%#8VHU¶V#0DQXDO 027252/$

5B:$6B(1%#= #$$B5;(1%B>

³------------------------------------------------------------------------------
³-#5HTXHVW#PDQDJHPHQW
³------------------------------------------------------------------------------

ZKHQ#++$''5#  #5(4B&21752/B5(*,67(5B$''5,#)#$%:(3a#)#$')/7B&6B,#
WKHQ

'5(44&7/#= >%'3/%'4@>
HOVH#

'5(44&7/#= #'5(44&7/>

ZKHQ#++$''5#  #5(4B&21752/B5(*,67(5B$''5,#)#$%:(3a#)#$')/7B&6B,#
WKHQ#

'5(45&7/#= >%'5/%'6@>
HOVH

'5(45&7/#= #'5(45&7/>

ZKHQ#+'5(44&7/#  #(0054,#
WKHQ#

'5(44B# #$B(005(4B>
HOVH#ZKHQ#+'5(44&7/#  #0&,54,#

WKHQ#
'5(44B# #$B0&,5(4B>

HOVH#ZKHQ#+'5(44&7/#  #0&254,#
WKHQ##

'5(44B# #$B0&25(4B>
HOVH#

'5(44B# #+>

ZKHQ#+'5(45&7/#  #(0054,#
WKHQ#

'5(45B# #$B(005(4B>
HOVH#ZKHQ#+'5(45&7/#  #0&,54,

WKHQ#
'5(45B# #$B0&,5(4B>

HOVH#ZKHQ#+'5(45&7/#  #0&254,
WKHQ#

'5(45B# #$B0&25(4B>
HOVH

'5(45B# #+>

³------------------------------------------------------------------------------
³-#06:+/#0:6/#JHQHUDWLRQ
³------------------------------------------------------------------------------

0:6+B# #6,=3#)#$''63>
0:6/B# #6,=3#)#$$''63>

'2B06(/B# #$B06(/B>
''2B06(/B# #',B06(/B>

HQG#UPDFK
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $0:4

$1; 863³(JUHVV#*HQHUDWRU#DQG#,QJUHVV#5HFRUGHU#
(TXDWLRQV

´------------------------------------------------------------------------------
³-#,Q#WKLV#ILOH#=
³-#0#3URJUDPPDEOH#ORJLF#IRU#WKH#(JUHVV#*HQHUDWRU#DQG#,QJUHVV#5HFRUGHU1
³------------------------------------------------------------------------------

PRGXOH#[PDFK
WLWOH###µ,6:.(6:#,QWHUIDFH#ORJLF#IRU#$70&B(9%#%RDUG
########2ULJLQDWHG#IRU#$70&#(9%/#$YLHO#/LYD\#+06,/,#0#$SULO#37/#4<<9
########0RGLILHG#IRU#$70&#(9%/#$PLWD\#%HOHU#0#+06,/,#0#0DUFK#4VW/#4<<;*

³------------------------------------------------------------------------------
³-#'HYLFH#GHFODUDWLRQ1########################################################-
³------------------------------------------------------------------------------

X63###GHYLFH#µPDFK553D¶>

³------------------------------------------------------------------------------
³-#&&&&&&& # -
³-#&########&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-#&#########&##&######&####&#######&####&##&&###&###&##&###&#######&#########-
³-#&&&&&######&&#######&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-#&##########&&#######&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-#&#########&##&######&####&#######&###&###&###&&##&####&##&#######&####&####-
³-#&&&&&&&##&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#3LQV#GHFODUDWLRQ1##########################################################-
³------------------------------------------------------------------------------
³-#6\VWHP#L2I#SLQV
³------------------------------------------------------------------------------

5(6(7B SLQ#4:>
6;&/. SLQ#48>
')/7B&6B SLQ#49>
5:B SLQ#53>
%$46 SLQ#5>
%$45 SLQ#6>
%$44 SLQ#7>
%$43 SLQ#8>
%$< SLQ#9>
%$; SLQ#:>
%': SLQ#<>
%'9 SLQ#43>
%'8 SLQ#44>
%'7 SLQ#45>
%'6 SLQ#46>
%'5 SLQ#47>
%'4 SLQ#54>
%'3 SLQ#55>
$B65;&/$9 SLQ#58>
$B67;&/$9 SLQ#59>
(;B(6& SLQ#5;>
$B67;'$7$3 SLQ#5<>
(&&/9 SLQ#63>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$0:5 $70&#(9%#8VHU¶V#0DQXDO 027252/$

%B67;(1%B SLQ#89>
6:B(*B*(1B(Qa SLQ#7<>
6:B,*B5(&B(Qa SLQ#83>
5G2(a SLQ#84>
%:(3a SLQ#87>

³------------------------------------------------------------------------------
³-#,QJUHVV#5HFRUGHU#287387#3,16
³------------------------------------------------------------------------------

#$B65;(1%B SLQ#64#LVW\SH#µUHJ/#EXIIHU¶>
#;(,'/ SLQ#65#LVW\SH#µFRP/#EXIIHU¶>
#,6,0 SLQ#66#LVW\SH#µUHJ/#EXIIHU¶>
#,6,0B SLQ#69#LVW\SH#µFRP/#EXIIHU¶>
#,B&17B(1 SLQ#6:#LVW\SH#µFRP/#EXIIHU¶>
#,52(B SLQ#6;#LVW\SH#µFRP/#EXIIHU¶>

³------------------------------------------------------------------------------
³-#(JUHVV#*HQHUDWRU#287387#3,16
³------------------------------------------------------------------------------

#(5(1B SLQ#6<#LVW\SH#µUHJ/#EXIIHU¶>
#()57B SLQ#73#LVW\SH#µUHJ/#EXIIHU¶>
#()56B SLQ#74#LVW\SH#µUHJ/#EXIIHU¶>
#(673 SLQ#56#LVW\SH#µUHJ/#EXIIHU¶>
#(,'/ SLQ#57#LVW\SH#µUHJ/#EXIIHU¶>
#(5)5 SLQ#77#LVW\SH#µUHJ/#EXIIHU¶>
#(3 SLQ#78#LVW\SH#µUHJ/#EXIIHU¶>
#(4 SLQ#79#LVW\SH#µUHJ/#EXIIHU¶>
#()2(B# SLQ#7:#LVW\SH#µUHJ/#EXIIHU¶>
#$B67;(1%B SLQ#8:#LVW\SH#µFRP/#EXIIHU¶>

³------------------------------------------------------------------------------
³-###&&& ###### ###-
³-####&#####&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-####&#####&&###&#####&####&#######&####&##&&###&###&##&###&#######&#########-
³-####&#####&#&##&#####&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-####&#####&##&#&#####&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-####&#####&###&&#####&####&#######&###&###&###&&##&####&##&#######&####&####-
³-###&&&####&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#,QJUHVV#5HFRUGHU#,QWHUQDO
³------------------------------------------------------------------------------

#6,567 QRGH#LVW\SH#µUHJ¶>
#6,6,0 QRGH#LVW\SH#µUHJ¶>
#6,*36 QRGH#LVW\SH#µUHJ¶>
#6,)8// QRGH#LVW\SH#µUHJ¶>
#,*36 QRGH#LVW\SH#µUHJ¶>

³------------------------------------------------------------------------------
³-#(JUHVV#*HQHUDWRU#,QWHUQDOV
³------------------------------------------------------------------------------

#(B5($'B&<&/( QRGH#LVW\SH#µUHJ¶>
#(B),)2B(1$%/(B QRGH#LVW\SH#µUHJ¶>
#6(567/#6(6,0/#6()2(B QRGH#LVW\SH#µUHJ¶>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $0:6

#(567/#(6,0 QRGH#LVW\SH#µUHJ¶>
#5B:$6B(1% QRGH#LVW\SH#µUHJ¶>

#³------------------------------------------------------------------------------
³-##&&&&&######################################################################-
³-#&#####&###&&&&###&####&###&&&&####&&&&&####&&####&####&###&&&&&#############-
³-#&########&####&##&&###&##&##########&#####&##&###&&###&#####&###############-
³-#&########&####&##&#&##&###&&&&######&####&####&##&#&##&#####&###############-
³-#&########&####&##&##&#&#######&#####&####&&&&&&##&##&#&#####&###############-
³-#&#####&##&####&##&###&&##&####&#####&####&####&##&###&&#####&###############-
³-##&&&&&####&&&&###&####&###&&&&######&####&####&##&####&#####&###############-
³-#############################################################################-
³-#&&&&&&######################################################################-
³-#&#####&##&&&&&&###&&&&###&#########&&####&&&&&##############################-
³-#&#####&##&#######&####&##&########&##&###&####&#############################-
³-#&#####&##&&&&&###&#######&#######&####&##&####&##&&&&&######################-
³-#&#####&##&#######&#######&#######&&&&&&##&&&&&##############################-
³-#&#####&##&#######&####&##&#######&####&##&###&##############################-
³-#&&&&&&###&&&&&&###&&&&###&&&&&&##&####&##&####&#############################-
³-#############################################################################-
³-####&&#####&&&&&#####&#####&&&&###&####&#####################################-
³-###&##&######&#######&####&####&##&&###&#####################################-
³-##&####&#####&#######&####&####&##&#&##&#####################################-
³-##&&&&&&#####&#######&####&####&##&##&#&#####################################-
³-##&####&#####&#######&####&####&##&###&&#####################################-
³-##&####&#####&#######&#####&&&&###&####&#####################################-
³-------------------------------------------------------------------------------

+///;/&/3/=# #4/3/1;1/1&1/131/1=1>

'# #>%'3/%'4/%'5/%'6/%'7/%'8/%'9/%':@>
$''5# #>%$;/%$</%$43/%$44/%$45/%$46@>

,6:B5$0B$''5# #>3/4/4/3/4/;@>
,,/B&21752/B5(*,67(5B$''5# #>3/4/4/4/3/;@>
(6:B),)2B$''5# #>3/4/4/4/4/;@>
(,/B&21752/B5(*,67(5B$''5# #>4/3/3/3/3/;@>
*(1(5$/B67$786B5(*,67(5B$''5# #>4/3/3/3/4/;@>

,,/B&21752/B5(*,67(5# #>6,567/#6,6,0/#6,)8///#6,*36@>
(,/B&21752/B5(*,67(5# #>6(6,0/#6()2(B/#6(567@>
*(1(5$/B67$786B5(*,67(5# #>(673/(,'/@>

³------------------------------------------------------------------------------
³-#(JUHVV#*HQHUDWRU#6WDWH#0DFKLQH
³------------------------------------------------------------------------------

(67$7( # #>#()56B/#(5(1B #/#()57B #/##(5)5 ##/#(4/#(3@>
5(6(7B67$7(# >###3####/###4###/###4####/###3####/#3#/#3#@>

######## ,'/(B67$7(## >###4####/###4###/###4####/###3####/#3#/#3#@>#
######## 7;B67$7(#### >###4####/###3###/###4####/###4####/#3#/#3#@>
######## :$,7B67$7(## >###4####/###3###/###4####/###3####/#3#/#3#@>
######## 6723B67$7(## >###4####/###4###/###4####/###3####/#3#/#4#@>#

5(74B67$7(## >###4####/###4###/###4####/###3####/#4#/#4#@>#
######## 5(75B67$7(## >###4####/###4###/###3####/###3####/#3#/#3#@>

6WDWHB'LDJUDP#(67$7(
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$0:7 $70&#(9%#8VHU¶V#0DQXDO 027252/$

6WDWH#5(6(7B67$7(=
,)#+(567,#7+(1#5(6(7B67$7(
(/6(#,'/(B67$7(>

6WDWH#,'/(B67$7(=
,)#+(567,#7+(1#5(6(7B67$7(
(/6(#,)#+(6,0,#7+(1#:$,7B67$7(
(/6(#,'/(B67$7(>###

6WDWH#7;B67$7(=##
,)#+(567,#7+(1#5(6(7B67$7(
(/6(#,)#+(&&/9#)#$$B67;&/$9,#7+(1#:$,7B67$7(
(/6(#,)#+(;B(6&#)#$B67;'$7$3,#7+(1#5(74B67$7(
(/6(#,)#+(;B(6&#)#$$B67;'$7$3,#7+(1#6723B67$7(
(/6(#7;B67$7(>

6WDWH#:$,7B67$7(=##
,)#+(567,#7+(1#5(6(7B67$7(
(/6(#,)#+$B67;&/$9,#7+(1#7;B67$7(
(/6(#:$,7B67$7(>

6WDWH#5(74B67$7(=
,)#+(567,#7+(1#5(6(7B67$7(

##(/6(#5(75B67$7(>

6WDWH#5(75B67$7(=##
,)#+(567,#7+(1#5(6(7B67$7(

##(/6(#,)#+(6,0#)#$B67;&/$9,#7+(1#7;B67$7(
##(/6(#,)#+(6,0#)#$$B67;&/$9,#7+(1#:$,7B67$7(

(/6(#5(6(7B67$7(>

6WDWH#6723B67$7(=
,)#+(567,#7+(1#5(6(7B67$7(
(/6(#,)#+(6,0,#7+(1#6723B67$7(
(/6(#5(6(7B67$7(

6WDWH#3= *272#5(6(7B67$7(>
6WDWH#4= *272#5(6(7B67$7(>
6WDWH#5= *272#5(6(7B67$7(>
6WDWH#6= *272#5(6(7B67$7(>
6WDWH#7= *272#5(6(7B67$7(>
6WDWH#8= *272#5(6(7B67$7(>
6WDWH#9= *272#5(6(7B67$7(>
6WDWH#:= *272#5(6(7B67$7(>
6WDWH#;= *272#5(6(7B67$7(>
6WDWH#<= *272#5(6(7B67$7(>
6WDWH#43=*272#5(6(7B67$7(>
6WDWH#44=*272#5(6(7B67$7(>
6WDWH#45=*272#5(6(7B67$7(>
6WDWH#46=*272#5(6(7B67$7(>
6WDWH#47=*272#5(6(7B67$7(>
6WDWH#48=*272#5(6(7B67$7(>
6WDWH#49=*272#5(6(7B67$7(>
6WDWH#4:=*272#5(6(7B67$7(>
6WDWH#4;=*272#5(6(7B67$7(>
6WDWH#4<=*272#5(6(7B67$7(>
6WDWH#53=*272#5(6(7B67$7(>
6WDWH#54=*272#5(6(7B67$7(>
6WDWH#55=*272#5(6(7B67$7(>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $0:8

6WDWH#56=*272#5(6(7B67$7(>
³6WDWH#57=*272#5(6(7B67$7(>
6WDWH#58=*272#5(6(7B67$7(>
6WDWH#59=*272#5(6(7B67$7(>
6WDWH#5:=*272#5(6(7B67$7(>
6WDWH#5;=*272#5(6(7B67$7(>
6WDWH#5<=*272#5(6(7B67$7(>
6WDWH#63=*272#5(6(7B67$7(>
6WDWH#64=*272#5(6(7B67$7(>
6WDWH#65=*272#5(6(7B67$7(>
6WDWH#66=*272#5(6(7B67$7(>
6WDWH#67=*272#5(6(7B67$7(>
6WDWH#68=*272#5(6(7B67$7(>
6WDWH#69=*272#5(6(7B67$7(>
6WDWH#6:=*272#5(6(7B67$7(>
6WDWH#6;=*272#5(6(7B67$7(>
6WDWH#6<=*272#5(6(7B67$7(>
6WDWH#63=*272#5(6(7B67$7(>
6WDWH#64=*272#5(6(7B67$7(>
6WDWH#65=*272#5(6(7B67$7(>
6WDWH#66=*272#5(6(7B67$7(>
6WDWH#67=*272#5(6(7B67$7(>
6WDWH#68=*272#5(6(7B67$7(>
6WDWH#69=*272#5(6(7B67$7(>
6WDWH#6:=*272#5(6(7B67$7(>
6WDWH#6;=*272#5(6(7B67$7(>
6WDWH#6<=*272#5(6(7B67$7(>
³6WDWH#73=*272#5(6(7B67$7(>
6WDWH#74=*272#5(6(7B67$7(>
6WDWH#75=*272#5(6(7B67$7(>
6WDWH#76=*272#5(6(7B67$7(>
³6WDWH#77=*272#5(6(7B67$7(>
6WDWH#78=*272#5(6(7B67$7(>
6WDWH#79=*272#5(6(7B67$7(>
6WDWH#7:=*272#5(6(7B67$7(>
³6WDWH#7;=*272#5(6(7B67$7(>
6WDWH#7<=*272#5(6(7B67$7(>
6WDWH#83=*272#5(6(7B67$7(>
6WDWH#84=*272#5(6(7B67$7(>
6WDWH#85=*272#5(6(7B67$7(>
6WDWH#86=*272#5(6(7B67$7(>
6WDWH#87=*272#5(6(7B67$7(>
6WDWH#88=*272#5(6(7B67$7(>
³6WDWH#89=*272#5(6(7B67$7(>
³6WDWH#8:=*272#5(6(7B67$7(>
6WDWH#8;=*272#5(6(7B67$7(>
³6WDWH#8<=*272#5(6(7B67$7(>
6WDWH#93=*272#5(6(7B67$7(>
6WDWH#94=*272#5(6(7B67$7(>
6WDWH#95=*272#5(6(7B67$7(>
6WDWH#96=*272#5(6(7B67$7(>

³------------------------------------------------------------------------------
³-############################################################################-
³-#&&&&&&&####################################################################-
³-#&#########&&&&###&####&####&&#####&&&&&#####&#####&&&&###&####&###&&&&#####-
³-#&########&####&##&####&###&##&######&#######&####&####&##&&###&##&#########-
³-#&&&&&####&####&##&####&##&####&#####&#######&####&####&##&#&##&###&&&&#####-
³-#&########&##&#&##&####&##&&&&&&#####&#######&####&####&##&##&#&#######&####-
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$0:9 $70&#(9%#8VHU¶V#0DQXDO 027252/$

³-#&########&###&###&####&##&####&#####&#######&####&####&##&###&&##&####&####-
³-#&&&&&&&###&&&#&###&&&&###&####&#####&#######&#####&&&&###&####&###&&&&#####-
³-############################################################################-
³------------------------------------------------------------------------------

HTXDWLRQV

$B65;(1%B1RH# #$6:B,*B5(&B(Qa>######³#,QJUHVV#UHFRUGHU#LQLWLDWHV#RQO\#ZKHQ#VHOHFWHG
,6,01RH# #+>
,6,0B1RH# #+>
,B&17B(11RH# #+>
,52(B1RH# #+>

³------------------------------------------------------------------------------
³-#,QJUHVV#UHFRUGHU#&RQWURO#UHJLVWHU#3RZHU02Q#5HVHW#GHIDXOWV
³------------------------------------------------------------------------------

6,6,01DU# #$5(6(7B>#³#6,6,0# #3
6,)8//1DS# #$5(6(7B>#³#6,)8//# #4
6,*361DU# #$5(6(7B># ³#6,*36# #3

$B65;(1%B1FON# #6;&/.>
,6,01FON# #6;&/.>
,*361FON# #6;&/.>
(B5($'B&<&/(1FON# #6;&/.>
(B),)2B(1$%/(B1FON# #6;&/.>
6,5671FON# #6;&/.>
6,6,01FON# #6;&/.>
6,*361FON# #6;&/.>
6,)8//1FON# #6;&/.>

³------------------------------------------------------------------------------
³-#,QJUHVV#UHFRUGHU#&RQWURO#5HJLVWHU#LQLWLDOL]DWLRQ
³------------------------------------------------------------------------------

ZKHQ#++$''5#  #,,/B&21752/B5(*,67(5B$''5,#)#$5:B#)#$%:(3a#)#$')/7B&6B,
WKHQ#

,,/B&21752/B5(*,67(5#= #>%'3/%'4/%'5/%'6@>
HOVH#

,,/B&21752/B5(*,67(5#= #,,/B&21752/B5(*,67(51)%>

,6,0#= #6,6,01)%>
,*36#= #6,*361)%>
,6,0B# #$,6,0>
,B&17B(1# #$B65;&/$9#&#,*361)%>
$B65;(1%B#= #6,)8//1)%#&#$$B65;&/$9>
,52(B# #$+$''5#  #,6:B5$0B$''5,#&#')/7B&6B#&#5G2(a#&#6:B,*B5(&B(Qa>

³------------------------------------------------------------------------------
³-#(JUHVV#JHQHUDWRU
³------------------------------------------------------------------------------

HTXDWLRQV

$B67;(1%1RH# #$6:B(*B*(1B(Qa>##³#(JUHVV#JHQHUDWRU#LQLWLDWHV#RQO\#ZKHQ#VHOHFWHG
(5(1B1RH# #+>
()57B1RH# #+>
()2(B1RH# #+>
()56B1RH# #+>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $0::

(6731RH# #$')/7B&6B#)#+$''5#  #*(1(5$/B67$786B5(*,67(5B$''5,#)#$5G2(a#)#5(6(7B>
(,'/1RH# #$')/7B&6B#)#+$''5#  #*(1(5$/B67$786B5(*,67(5B$''5,#)#$5G2(a#)#5(6(7B>

³------------------------------------------------------------------------------
³-#(JUHVV#JHQHUDWRU#&RQWURO#5HJLVWHU#3RZHU02Q#5HVHW#'HIDXOWV
³------------------------------------------------------------------------------

6(5671DS# #$5(6(7B>##### ³#6(567# #4
6(6,01DU# #$5(6(7B> ³#6(6,0# #3
6()2(B1DS# #$5(6(7B> ³#6()2(# #4

(5(1B1FON# #6;&/.>
()57B1FON# #6;&/.>
()2(B1FON# #6;&/.>
()56B1FON# #6;&/.>
(6731FON# #6;&/.>
(5)51FON# #6;&/.>
(,'/1FON# #6;&/.>
(6,01FON# #6;&/.>
(31FON# #6;&/.>
(41FON# #6;&/.>
(5671FON# #6;&/.>
6(5671FON# #6;&/.>
6(6,01FON# #6;&/.>
6()2(B1FON# #6;&/.>

³------------------------------------------------------------------------------
³-#(JUHVV#JHQHUDWRU#&RQWURO#5HJLVWHU#LQLWLDOL]DWLRQ
³------------------------------------------------------------------------------

ZKHQ#++$''5#  #(,/B&21752/B5(*,67(5B$''5,#)#$5:B#)#$%:(3a#)#$')/7B&6B,#
WKHQ#

(,/B&21752/B5(*,67(5#= #>%'3/%'4/%'5@>
HOVH#

(,/B&21752/B5(*,67(5#= #(,/B&21752/B5(*,67(5>

(567#= #6(567>
(6,0#= #6(6,0>
()2(B#= #6()2(B#&#6:B(*B*(1B(Qa>

³------------------------------------------------------------------------------
³-#(JUHVV#JHQHUDWRU#6WDWXV#5HJLVWHU
³------------------------------------------------------------------------------

(673#= #+(67$7(#  #6723B67$7(,>
(,'/#= #+(67$7(#  #,'/(B67$7(,>
;(,'/# #(,'/>

(B5($'B&<&/(#= #$(5(1B1)%#)#$B67;&/$9#&#(5)51)%>

ZKHQ#+$(6,0,#
WKHQ#

(B),)2B(1$%/(B#= #4>
HOVH#ZKHQ#+(B5($'B&<&/(,#

WKHQ#
(B),)2B(1$%/(B#= #%B67;(1%B>

HOVH
(B),)2B(1$%/(B#= #(B),)2B(1$%/(B>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$0:; $70&#(9%#8VHU¶V#0DQXDO 027252/$

$B67;(1%B# #$+(B5($'B&<&/(#)#$(B),)2B(1$%/(B,>

HQG#[PDFK

$1< 86:³(JUHVV#5HFRUGHU#(TXDWLRQV
´------------------------------------------------------------------------------
³-#,Q#WKLV#ILOH#=
³-#0#3URJUDPPDEOH#ORJLF#IRU#WKH#(JUHVV#5HFRUGHU1
³------------------------------------------------------------------------------

PRGXOH#WPDFK
WLWOH###µ73+#ORJLF#IRU#$70&B(9%#%RDUG
########2ULJLQDWHG#IRU#$70&#(9%/#$YLHO#/LYD\#+06,/,#0#$SULO#37/#4<<9
########0RGLILHG#IRU#$70&#(9%/#$PLWD\#%HOHU#0#+06,/,#0#0DUFK#4VW/#4<<;*

³------------------------------------------------------------------------------
³-#'HYLFH#GHFODUDWLRQ1########################################################-
³------------------------------------------------------------------------------

X6:##GHYLFH#µPDFK553D¶>

³------------------------------------------------------------------------------
³-#&&&&&&& ######
-
³-#&########&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-#&#########&##&######&####&#######&####&##&&###&###&##&###&#######&#########-
³-#&&&&&######&&#######&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-#&##########&&#######&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-#&#########&##&######&####&#######&###&###&###&&##&####&##&#######&####&####-
³-#&&&&&&&##&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#3LQV#GHFODUDWLRQ1##########################################################-
³------------------------------------------------------------------------------
³-#6\VWHP#L2I#SLQV
³------------------------------------------------------------------------------

$B$&/. SLQ#48>#
5(6(7B SLQ#4:>#
%$46 SLQ#5>
%$45 SLQ#6>
%$44 SLQ#7>
%$43 SLQ#8>
%$< SLQ#9>
%$; SLQ#:>
%': SLQ#<>
%'9 SLQ#43>
%'8 SLQ#44>
%'7 SLQ#45>
%'6 SLQ#46>
%'5 SLQ#47>
%'4 SLQ#54>
%'3 SLQ#55>
')/7B&6B SLQ#49>
5:B SLQ#53>
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $0:<

$B7;(1%B SLQ#7<>
$B7;62& SLQ#83>#
%:(3a SLQ#58>
(*B5(&B(Qa SLQ#84>
5G2(a SLQ#57>

³------------------------------------------------------------------------------
³-#2XWSXW#SLQV
³------------------------------------------------------------------------------

73,0 SLQ#5<#LVW\SH#µUHJ/#EXIIHU¶>
$B7;)8//B# SLQ#63#LVW\SH#µUHJ/#EXIIHU¶>
&28173 SLQ#64#LVW\SH#µFRP/#EXIIHU¶>
7B&17B(1 SLQ#65#LVW\SH#µFRP/#EXIIHU¶>
73,0B SLQ#66#LVW\SH#µFRP/#EXIIHU¶>
752(B SLQ#69#LVW\SH#µFRP/#EXIIHU¶>

³------------------------------------------------------------------------------
³-###&&& # -
³-####&#####&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-####&#####&&###&#####&####&#######&####&##&&###&###&##&###&#######&#########-
³-####&#####&#&##&#####&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-####&#####&##&#&#####&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-####&#####&###&&#####&####&#######&###&###&###&&##&####&##&#######&####&####-
³-###&&&####&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

5&17:/#5&179/#5&178/#5&177/#
5&176/#5&175/#5&174/#5&173 QRGH#LVW\SH#µUHJ/#EXIIHU¶>
6&17:/#6&179/#6&178/#6&177/#
6&176/#6&175/#6&174/#6&173 QRGH#LVW\SH#µUHJ/#EXIIHU¶>
&17:/#&179/#&178/#&177/#
&176/#&175/#&174/#&173 QRGH#LVW\SH#µUHJ/#EXIIHU¶>
7*36/#7)67/#7&/% QRGH#LVW\SH#µUHJ/#EXIIHU¶>
67567/#673,0/#67*36/#67)67/#67&/% QRGH#LVW\SH#µUHJ/#EXIIHU¶>
762& QRGH#LVW\SH#µFRP¶>
=(52 QRGH#LVW\SH#µFRP¶>

#³------------------------------------------------------------------------------
³-##&&&&&######################################################################-
³-#&#####&###&&&&###&####&###&&&&####&&&&&####&&####&####&###&&&&&#############-
³-#&########&####&##&&###&##&##########&#####&##&###&&###&#####&###############-
³-#&########&####&##&#&##&###&&&&######&####&####&##&#&##&#####&###############-
³-#&########&####&##&##&#&#######&#####&####&&&&&&##&##&#&#####&###############-
³-#&#####&##&####&##&###&&##&####&#####&####&####&##&###&&#####&###############-
³-##&&&&&####&&&&###&####&###&&&&######&####&####&##&####&#####&###############-
³-#############################################################################-
³-#&&&&&&######################################################################-
³-#&#####&##&&&&&&###&&&&###&#########&&####&&&&&##############################-
³-#&#####&##&#######&####&##&########&##&###&####&#############################-
³-#&#####&##&&&&&###&#######&#######&####&##&####&##&&&&&######################-
³-#&#####&##&#######&#######&#######&&&&&&##&&&&&##############################-
³-#&#####&##&#######&####&##&#######&####&##&###&##############################-
³-#&&&&&&###&&&&&&###&&&&###&&&&&&##&####&##&####&#############################-
³-#############################################################################-
³-####&&#####&&&&&#####&#####&&&&###&####&#####################################-
³-###&##&######&#######&####&####&##&&###&#####################################-
³-##&####&#####&#######&####&####&##&#&##&#####################################-
³-##&&&&&&#####&#######&####&####&##&##&#&#####################################-
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$0;3 $70&#(9%#8VHU¶V#0DQXDO 027252/$

³-##&####&#####&#######&####&####&##&###&&#####################################-
³-##&####&#####&#######&#####&&&&###&####&#####################################-
³-------------------------------------------------------------------------------

+///;/&/3/=# #4/3/1;1/1&1/131/1=1>

5&17# #>5&17:/#5&179/#5&178/#5&177/#5&176/#5&175/#5&174/#5&173@>
6&17# #>6&17:/#6&179/#6&178/#6&177/#6&176/#6&175/#6&174/#6&173@>
&17# #>&17:/#&179/#&178/#&177/#&176/#&175/#&174/#&173@>
$''5# #>%$;/%$</%$43/%$44/%$45/%$46@>
'# #>%'3/%'4/%'5/%'6/%'7/%'8/%'9/%':@>
7,/B&21752/B5(*,67(5# #>67567/#673,0/#67*36/#67)67/#67&/%@>

73+B5$0B$''5  # >3/4/3/3/3/;@>
7,/B&21752/B5(*,67(5B$''5 # >3/4/3/3/4/;@>
73+B581B&2817B5(*,67(5B$''5 # >3/4/3/4/3/;@>
73+B6723B&2817B5(*,67(5B$''5 # >3/4/3/4/4/;@>
*(1(5$/B67$786B5(*,67(5B$''5 # >3/4/4/3/3/;@>

³------------------------------------------------------------------------------
³-############################################################################-
³-#&&&&&&&####################################################################-
³-#&#########&&&&###&####&####&&#####&&&&&#####&#####&&&&###&####&###&&&&#####-
³-#&########&####&##&####&###&##&######&#######&####&####&##&&###&##&#########-
³-#&&&&&####&####&##&####&##&####&#####&#######&####&####&##&#&##&###&&&&#####-
³-#&########&##&#&##&####&##&&&&&&#####&#######&####&####&##&##&#&#######&####-
³-#&########&###&###&####&##&####&#####&#######&####&####&##&###&&##&####&####-
³-#&&&&&&&###&&&#&###&&&&###&####&#####&#######&#####&&&&###&####&###&&&&#####-
³-############################################################################-
³------------------------------------------------------------------------------

HTXDWLRQV

73,01RH# #+>
$B7;)8//B1RH# #$(*B5(&B(Qa>###³#(JUHVV#5HFRUGHU#LQLWLDWHV#RQO\#ZKHQ#VHOHFWHG
&281731RH# #+>
7B&17B(11RH# #+>
73,0B1RH# #+>
752(B1RH# #+>

73,01FON# #$B$&/.>
$B7;)8//B1FON# #$B$&/.>
7*361FON# #$B$&/.>
7&/%1FON# #$B$&/.>
7)671FON# #$B$&/.>
&171FON# #$B$&/.>

675671FON# #$B$&/.>
673,01FON# #$B$&/.>
67*361FON# #$B$&/.>
67)671FON# #$B$&/.>
67&/%1FON# #$B$&/.>
5&171FON# #$B$&/.>
6&171FON# #$B$&/.>

³------------------------------------------------------------------------------
³-#(JUHVV#5HFRUGHU#&RQWURO#5HJLVWHU#3RZHU02Q#5HVHW#'HIDXOWV
³------------------------------------------------------------------------------

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.



3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $0;4

675671DS# #$5(6(7B> ³#67567# #4
673,01DU# #$5(6(7B> ³#673,0# #3
67*361DU# #$5(6(7B> ³#67*36# #3
67)671DS# #$5(6(7B> ³#67)67# #4
67&/%1DS# #$5(6(7B> ³#67&/%# #4

³------------------------------------------------------------------------------
³-#(JUHVV#5HFRUGHU#&RQWURO#5HJLVWHUV#LQLWLDOL]DWLRQ
³------------------------------------------------------------------------------

ZKHQ#++$''5#  #7,/B&21752/B5(*,67(5B$''5,#)#$')/7B&6B#)#$%:(3a,#
WKHQ#

7,/B&21752/B5(*,67(5#= #>%'3/%'4/%'5/%'6/%'7@>
HOVH

7,/B&21752/B5(*,67(5#= #7,/B&21752/B5(*,67(5>

ZKHQ#++$''5#  #73+B581B&2817B5(*,67(5B$''5,#)#$')/7B&6B#)#$%:(3a,#
WKHQ#

5&17#= #'>
HOVH

5&17#= #5&17>

ZKHQ#++$''5#  #73+B6723B&2817B5(*,67(5B$''5,#)#$')/7B&6B#)#$%:(3a,#
WKHQ#

6&17#= #'>
HOVH

6&17#= #6&17>

73,0#= #673,0>
73,0B# #$73,0>
7*36#= #67*36>
7)67#= #67)67>
7&/%#= #67&/%>
7B&17B(1# #$$B7;(1%B#&#7*36#>
752(B# #$+$''5#  #73+B5$0B$''5,#&#')/7B&6B#&#5G2(a#&#(*B5(&B(Qa>

&17:#= 
73,01)%#)##762&#)#5&17:#&#
73,01)%#)#$762&#)#=(52#)#$B7;)8//B1)%#)#6&17:#&
73,01)%#)#$762&#)##=(52#)#$$B7;)8//B1)%#)#5&17:#&
73,01)%#)#$762&#)#$=(52##)#$$B7;)8//B1)%#)#$&179#)#$&178#)#$&177#)#

#####################################$&176#)#$&175#)#$&174#)#$&173#)#$&17:#&
73,01)%#)#$762&#)#$=(52##)#$$B7;(1%B#)#$&179#)#$&178#)#$&177#)#$&176#)#

#############################################$&175#)#$&174#)#$&173#)#$&17:#&
73,01)%#)#$762&#)#$=(52##)#$B7;(1%B#)#$B7;)8//B1)%##)#$&179#)#$&178#)#

##############################$&177#)#$&176#)#$&175#)#$&174#)#$&173#)#&17:#&
73,01)%#)#$762&#)#$=(52##)#&179#)#&17:#&
73,01)%#)#$762&#)#$=(52##)#&178#)#&17:#&
73,01)%#)#$762&#)#$=(52##)#&177#)#&17:#&
73,01)%#)#$762&#)#$=(52##)#&176#)#&17:#&
73,01)%#)#$762&#)#$=(52##)#&175#)#&17:#&
73,01)%#)#$762&#)#$=(52##)#&174#)#&17:#&
73,01)%#)#$762&#)#$=(52##)#&173#)#&17:#>

&179#= 
73,01)%#)##762&#)#5&179#&#
73,01)%#)#$762&#)#=(52##)#$B7;)8//B1)%#)#6&179#&
73,01)%#)#$762&#)#=(52##)#$$B7;)8//B1)%#)#5&179#&
73,01)%#)#$762&#)#$=(52##)#$$B7;)8//B1)%#)#$&178#)#$&177#)#$&176#)

#############################################$&175#)#$&174#)#$&173#)#$&179#&
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$0;5 $70&#(9%#8VHU¶V#0DQXDO 027252/$

73,01)%#)#$762&#)#$=(52##)#$$B7;(1%B#)#$&179#)#$&178#)#$&177#)#$&176#)
#############################################$&175#)#$&174#)#$&173#)#$&17:#&

73,01)%#)#$762&#)#$=(52##)#$B7;(1%B#)#$B7;)8//B1)%##)#$&179#)#$&178#)#
##############################$&177#)#$&176#)#$&175#)#$&174#)#$&173#)#&179#&

73,01)%#)#$762&#)#$=(52##)#&178#)#&179#&
73,01)%#)#$762&#)#$=(52##)#&177#)#&179#&
73,01)%#)#$762&#)#$=(52##)#&176#)#&179#&
73,01)%#)#$762&#)#$=(52##)#&175#)#&179#&
73,01)%#)#$762&#)#$=(52##)#&174#)#&179#&
73,01)%#)#$762&#)#$=(52##)#&173#)#&179#>

&178#= 73,01)%#)##762&#)#5&178#&#
73,01)%#)#$762&#)#=(52##)#$B7;)8//B1)%#)#6&178#&
73,01)%#)#$762&#)#=(52##)#$$B7;)8//B1)%#)#5&178#&
73,01)%#)#$762&#)#$=(52##)#$$B7;)8//B1)%#)#$&177#)#$&176#)#$&175#)#

####################################################$&174#)#$&173#)#$&178#&
73,01)%#)#$762&#)#$=(52##)#$$B7;(1%B#)#$&177#)#$&176#)#$&175#)#$&174#)#$&173#)

$&178#&
73,01)%#)#$762&#)#$=(52##)#$B7;(1%B#)#$B7;)8//B1)%##)#$&177#)#$&176#)

################################################$&175#)#$&174#)#$&173#)#&178#&
73,01)%#)#$762&#)#$=(52##)#&177#)#&178#&
73,01)%#)#$762&#)#$=(52##)#&176#)#&178#&
73,01)%#)#$762&#)#$=(52##)#&175#)#&178#&
73,01)%#)#$762&#)#$=(52##)#&174#)#&178#&
73,01)%#)#$762&#)#$=(52##)#&173#)#&178#>

&177#= 73,01)%#)##762&#)#5&177#&#
73,01)%#)#$762&#)#=(52##)#$B7;)8//B1)%#)#6&177#&
73,01)%#)#$762&#)#=(52##)#$$B7;)8//B1)%#)#5&177#&
73,01)%#)#$762&#)#$=(52##)#$$B7;)8//B1)%#)#$&176#)#$&175#)#$&174#)#$&173#)#$&177#&
73,01)%#)#$762&#)#$=(52##)#$$B7;(1%B#)#$&176#)#$&175#)#$&174#)#$&173#)#$&177#&
73,01)%#)#$762&#)#$=(52##)#$B7;(1%B#)#$B7;)8//B1)%##)#$&176#)#

######################################################$&175#)#$&174#)#$&173#)#&177#&
73,01)%#)#$762&#)#$=(52##)#&176#)#&177#&
73,01)%#)#$762&#)#$=(52##)#&175#)#&177#&
73,01)%#)#$762&#)#$=(52##)#&174#)#&177#&
73,01)%#)#$762&#)#$=(52##)#&173#)#&177#>

&176#= 73,01)%#)##762&#)#5&176#&#
73,01)%#)#$762&#)#=(52##)#$B7;)8//B1)%#)#6&176#&
73,01)%#)#$762&#)#=(52##)#$$B7;)8//B1)%#)#5&176#&
73,01)%#)#$762&#)#$=(52##)#$$B7;)8//B1)%#)#$&175#)#$&174#)#$&173#)#$&176#&
73,01)%#)#$762&#)#$=(52##)#$$B7;(1%B#)#$&175#)#$&174#)#$&173#)#$&176#&
73,01)%#)#$762&#)#$=(52##)#$B7;(1%B#)#$B7;)8//B1)%##)#$&175#)#$&174#)#$&173#)

&176#&
73,01)%#)#$762&#)#$=(52##)#&175#)#&176#&
73,01)%#)#$762&#)#$=(52##)#&174#)#&176#&
73,01)%#)#$762&#)#$=(52##)#&173#)#&176#>

&175#= 73,01)%#)##762&#)#5&175#&#
73,01)%#)#$762&#)#=(52##)#$B7;)8//B1)%#)#6&175#&
73,01)%#)#$762&#)#=(52##)#$$B7;)8//B1)%#)#5&175#&
73,01)%#)#$762&#)#$=(52##)#$$B7;)8//B1)%#)#$&174#)#$&173#)#$&175#&
73,01)%#)#$762&#)#$=(52##)#$$B7;(1%B#)#$&174#)#$&173#)#$&175#&
73,01)%#)#$762&#)#$=(52##)#$B7;(1%B#)#$B7;)8//B1)%##)#$&174#)#$&173#)#&175#&
73,01)%#)#$762&#)#$=(52##)#&174#)#&175#&
73,01)%#)#$762&#)#$=(52##)#&173#)#&175#>

&174#= 73,01)%#)##762&#)#5&174#&#
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $0;6

73,01)%#)#$762&#)#=(52##)#$B7;)8//B1)%#)#6&174#&
73,01)%#)#$762&#)#=(52##)#$$B7;)8//B1)%#)#5&174#&
73,01)%#)#$762&#)#$=(52##)#$$B7;)8//B1)%#)#$&173#)#$&174#&
73,01)%#)#$762&#)#$=(52##)#$$B7;(1%B#)#$&173#)#$&174#&
73,01)%#)#$762&#)#$=(52##)#$B7;(1%B#)#$B7;)8//B1)%##)#$&173#)#&174#&
73,01)%#)#$762&#)#$=(52##)#&173#)#&174>

&173#= 73,01)%#)##762&#)#5&173#&#
73,01)%#)#$762&#)#=(52##)#$B7;)8//B1)%#)#6&173#&
73,01)%#)#$762&#)#=(52##)#$$B7;)8//B1)%#)#5&173#&
73,01)%#)#$762&#)#$=(52##)#$$B7;)8//B1)%#)#$&173#&
73,01)%#)#$762&#)#$=(52##)#$$B7;(1%B#)#$&173#&
73,01)%#)#$762&#)#$=(52##)#$B7;(1%B#)#$B7;)8//B1)%##)#&173#>

$B7;)8//B#= 
73,01)%#)##7)671)%#&
73,01)%#)##762&#&#

# 73,01)%#)#$762&#)#=(52##)#$$B7;)8//B1)%#&
73,01)%#)#$762&#)#$=(52##)#$$B7;(1%B#)#$B7;)8//B1)%#&#
73,01)%#)#$762&#)#$=(52##)#$B7;(1%B#)#$B7;)8//B1)%#>

=(52# #+&17#  #3,>
762&# #$$B7;(1%B#)#$B7;62&#)#7&/%1)%>#
&28173# #&173>

HQG#WPDFK

$143 85:#DQG#848#'HYLFH#¶PDFK553D·>#
848/85:#0#$GGUHVV#&RXQWHU#IRU#WKH#UHFRUGHUV
´------------------------------------------------------------------------------
³-#,Q#WKLV#ILOH#=
³-#0#3URJUDPPDEOH#ORJLF#IRU#WKH#$GGUHVV#&RXQWHU#RI#WKH#(JUHVV#DQG#,QJUHVV#5HFRUGHUV1
³------------------------------------------------------------------------------

PRGXOH#DGGJHQ#
WLWOH µ4<#ELW#DGGJHQ#LPSOHPHQWDWLRQ¶
########2ULJLQDWHG#IRU#$70&#(9%/#$YLHO#/LYD\#+06,/,#0#$SULO#37/#4<<9¶

³------------------------------------------------------------------------------
³-#'HYLFH#GHFODUDWLRQ1########################################################-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
³-#&&&&&&& ######
-
³-#&########&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
³-#&#########&##&######&####&#######&####&##&&###&###&##&###&#######&#########-
³-#&&&&&######&&#######&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-#&##########&&#######&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-#&#########&##&######&####&#######&###&###&###&&##&####&##&#######&####&####-
³-#&&&&&&&##&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

³------------------------------------------------------------------------------
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$0;7 $70&#(9%#8VHU¶V#0DQXDO 027252/$

³-#3LQV#GHFODUDWLRQ1##########################################################-
³------------------------------------------------------------------------------
³-#6\VWHP#L2I#SLQV
³------------------------------------------------------------------------------

&/. SLQ#48>#³#&ORFN#LQ
&(1 SLQ#49>#³#&RXQW#HQDEOH
02'( SLQ#4:>#³#FRXQW#PRGH

³------------------------------------------------------------
³#03&;93#DGGUHVV#OLQHV
³------------------------------------------------------------
$53 SLQ#5;>#
$4< SLQ#59>#
$4; SLQ#58>#
$4: SLQ#57>#
$49 SLQ#56>#
$48 SLQ#55>#
$47 SLQ#54>#
$46 SLQ#47>#
$45 SLQ#46>#
$44 SLQ#45>#
$43 SLQ#44>#
$< SLQ#43>#
$; SLQ#<>#
$: SLQ#:>#
$9 SLQ#9>#
$8 SLQ#8>#
$7 SLQ#7>#
$6 SLQ#6>#
$5 SLQ#5>#

³------------------------------------------------------------
³#5HFRUGHU#DGGUHVV#OLQHV
³------------------------------------------------------------

5$5 SLQ#5<#LVW\SH#µUHJ/#EXIIHU¶>
5$6 SLQ#63#LVW\SH#µUHJ/#EXIIHU¶>
5$7 SLQ#64#LVW\SH#µUHJ/#EXIIHU¶>
5$8 SLQ#65#LVW\SH#µUHJ/#EXIIHU¶>
5$9 SLQ#66#LVW\SH#µUHJ/#EXIIHU¶>
5$: SLQ#69#LVW\SH#µUHJ/#EXIIHU¶>
5$; SLQ#6:#LVW\SH#µUHJ/#EXIIHU¶>
5$< SLQ#9:#LVW\SH#µUHJ/#EXIIHU¶>
5$43 SLQ#6<#LVW\SH#µUHJ/#EXIIHU¶>
5$44 SLQ#73#LVW\SH#µUHJ/#EXIIHU¶>
5$45 SLQ#74#LVW\SH#µUHJ/#EXIIHU¶>
5$46 SLQ#76#LVW\SH#µUHJ/#EXIIHU¶>
5$47 SLQ#77#LVW\SH#µUHJ/#EXIIHU¶>
5$48 SLQ#78#LVW\SH#µUHJ/#EXIIHU¶>
5$49 SLQ#79#LVW\SH#µUHJ/#EXIIHU¶>
5$4: SLQ#7:#LVW\SH#µUHJ/#EXIIHU¶>
5$4; SLQ#8;#LVW\SH#µUHJ/#EXIIHU¶>
5$4< SLQ#88#LVW\SH#µUHJ/#EXIIHU¶>
5$53 SLQ#8:#LVW\SH#µUHJ/#EXIIHU¶>

³------------------------------------------------------------------------------
³-###&&& # -
³-####&#####&####&###&&&&&##&&&&&&##&&&&&###&####&####&&####&########&&&&#####-
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

027252/$ $70&#(9%#8VHU¶V#0DQXDO $0;8

³-####&#####&&###&#####&####&#######&####&##&&###&###&##&###&#######&#########-
³-####&#####&#&##&#####&####&&&&&###&####&##&#&##&##&####&##&########&&&&#####-
³-####&#####&##&#&#####&####&#######&&&&&###&##&#&##&&&&&&##&############&####-
³-####&#####&###&&#####&####&#######&###&###&###&&##&####&##&#######&####&####-
³-###&&&####&####&#####&####&&&&&&##&####&##&####&##&####&##&&&&&&###&&&&#####-
³------------------------------------------------------------------------------

7&/2: QRGH#LVW\SH#µFRP¶>####³#FRXQW#ORZ

2/'B02'( QRGH#LVW\SH#µUHJ¶>

#³------------------------------------------------------------------------------
³-##&&&&&######################################################################-
³-#&#####&###&&&&###&####&###&&&&####&&&&&####&&####&####&###&&&&&#############-
³-#&########&####&##&&###&##&##########&#####&##&###&&###&#####&###############-
³-#&########&####&##&#&##&###&&&&######&####&####&##&#&##&#####&###############-
³-#&########&####&##&##&#&#######&#####&####&&&&&&##&##&#&#####&###############-
³-#&#####&##&####&##&###&&##&####&#####&####&####&##&###&&#####&###############-
³-##&&&&&####&&&&###&####&###&&&&######&####&####&##&####&#####&###############-
³-#############################################################################-
³-#&&&&&&######################################################################-
³-#&#####&##&&&&&&###&&&&###&#########&&####&&&&&##############################-
³-#&#####&##&#######&####&##&########&##&###&####&#############################-
³-#&#####&##&&&&&###&#######&#######&####&##&####&##&&&&&######################-
³-#&#####&##&#######&#######&#######&&&&&&##&&&&&##############################-
³-#&#####&##&#######&####&##&#######&####&##&###&##############################-
³-#&&&&&&###&&&&&&###&&&&###&&&&&&##&####&##&####&#############################-
³-#############################################################################-
³-####&&#####&&&&&#####&#####&&&&###&####&#####################################-
³-###&##&######&#######&####&####&##&&###&#####################################-
³-##&####&#####&#######&####&####&##&#&##&#####################################-
³-##&&&&&&#####&#######&####&####&##&##&#&#####################################-
³-##&####&#####&#######&####&####&##&###&&#####################################-
³-##&####&#####&#######&#####&&&&###&####&#####################################-
³-------------------------------------------------------------------------------

&2817+# #>5$53/#5$4</#5$4;/#5$4:/#5$49/#5$48/#5$47/#5$46/#5$45@>
&2817/# #>5$44/#5$43/#5$</#5$;/#5$:/#5$9#/#5$8/#5$7/#5$6/#5$5@>

$''# #>$53/#$4</#$4;/#$4:/#$49/#$48/#$47/#$46/#$45/#$44/#$43/
################################$</#$;#/$:/#$9/#$8/#$7/#$6/#$5@>

$''+# #>$53/#$4</#$4;/#$4:/#$49/#$48/#$47/#$46/#$45@>

$''/# #>$44/#$43/#$</#$;#/$:/#$9/#$8/#$7/#$6/#$5@>

+///;/=/&# #4/#3/#1;1/#1=1/#1&1>

21# #4>
2))# #3>

³------------------------------------------------------------------------------
³-############################################################################-
³-#&&&&&&&####################################################################-
³-#&#########&&&&###&####&####&&#####&&&&&#####&#####&&&&###&####&###&&&&#####-
³-#&########&####&##&####&###&##&######&#######&####&####&##&&###&##&#########-
³-#&&&&&####&####&##&####&##&####&#####&#######&####&####&##&#&##&###&&&&#####-
³-#&########&##&#&##&####&##&&&&&&#####&#######&####&####&##&##&#&#######&####-
³-#&########&###&###&####&##&####&#####&#######&####&####&##&###&&##&####&####-
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3URJUDPPDEOH#/RJLF#(TXDWLRQV

$0;9 $70&#(9%#8VHU¶V#0DQXDO 027252/$

³-#&&&&&&&###&&&#&###&&&&###&####&#####&#######&#####&&&&###&####&###&&&&#####-
³-############################################################################-
³------------------------------------------------------------------------------

HTXDWLRQV

:+(1#+02'(#  #2)),
7+(1#

&2817/#= #$''/>
(/6(#:+(1#++02'(#  #21,#)#+2/'B02'(1)%#  #2)),,

7+(1
&2817/#= #3>

(/6(#:+(1#++02'(#  #21,#)#+2/'B02'(1)%#  #21,#)#&(1,
7+(1

&2817/#= #&2817/#.#4>
(/6(

&2817/#= #&2817/>

7&/2:# #+&2817/#  #>4/4/4/4/4/4/4/4/4/4@,>

:+(1#+02'(#  #2)),
7+(1

&2817+#= #$''+>
(/6(#:+(1#++02'(#  #21,#)#+2/'B02'(1)%#  #2)),,

7+(1
&2817+#= #3>

(/6(#:+(1#++02'(#  #21,#)#+2/'B02'(1)%#  #21,#)#&(1#)#7&/2:,
7+(1

&2817+#= #&2817+#.#4>
(/6(

&2817+#= #&2817+>

&2817+1&## #&/.>
&2817+12(# #>+/#+/#+/#+/#+/#+/#+/#+/#+@>
&2817/1&## #&/.>
&2817/12(# #>+/#+/#+/#+/#+/#+/#+/#+/#+/#+@>
2/'B02'(#= #02'(>
2/'B02'(1&# #&/.>

³------------------------------------------------------------
³#7HVW#9HFWRUV
³------------------------------------------------------------

7(67B9(&7256#+#>&/.##/#02'(##/#$''//#&(1@#0!#>&2817/@,
###############>1&1##/##3#####/##6###/#;#@#0!#>6@>
###############>1&1##/##3#####/##6###/#;#@#0!#>6@>
###############>1&1##/##3#####/##6###/#;#@#0!#>6@>
###############>1&1##/##4#####/##6###/#;#@#0!#>3@>
###############>1&1##/##4#####/##6###/#3#@#0!#>3@>
###############>1&1##/##4#####/##9###/#4#@#0!#>5@>
###############>1&1##/##4#####/##9###/#4#@#0!#>6@>
###############>1&1##/##3#####/##9###/#;#@#0!#>9@>
HQG#DGGJHQ>
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027252/$ $70&#(9%#8VHU¶V#0DQXDO %04

%
$SSOLFDWLRQ#'HYHORSPHQW#,QWHUIDFH#+$',,

%14 ,QWURGXFWLRQ
7KH#$',#SDUDOOHO#SRUW#VXSSOLHV#SDUDOOHO#OLQN#IURP#WKH#03&$'6#WR#YDULRXV#KRVW#FRPSXWHUV1#7KLV#
SRUW#LV#FRQQHFWHG#YLD#D#6:0OLQH#FDEOH#WR#D#VSHFLDO#ERDUG#FDOOHG#$',#+$SSOLFDWLRQ#'HYHORSPHQW#
,QWHUIDFH,#LQVWDOOHG#LQ#WKH#KRVW#FRPSXWHU1#)RXU#YHUVLRQV#RI#WKH#$',#ERDUG#DUH#DYDLODEOH#WR#VXSSRUW#
FRQQHFWLRQ#WR#,%003&2;72$7/#0$&#,,/#DQG#90(EXV#FRPSXWHUV#DQG#68107#63$5&#VWDWLRQV1#,W#
LV#SRVVLEOH#WR#FRQQHFW#WKH#$70&#(9%#ERDUG#WR#WKHVH#FRPSXWHUV#SURYLGHG#WKDW#WKH#DSSURSULDWH#
VRIWZDUH#GULYHUV#DUH#LQVWDOOHG#RQ#WKHP1#(DFK#$70&#(9%#FDQ#KDYH#HLJKW#SRVVLEOH#VODYH#DGGUHVVHV#
VHW#IRU#LWV#$',#SRUW/#HQDEOLQJ#XS#WR#HLJKW#(9%V##WR#EH#FRQQHFWHG#WR#WKH#VDPH#$',#ERDUG1#7KH#$',#
SRUW#FRQQHFWRU#LV#D#6:0SLQ#'0W\SH#SOXJ#FRQQHFWRU1#7KH#FRQQHFWLRQ#EHWZHHQ#WKH#$70&#(9%#DQG#
WKH#KRVW#FRPSXWHU#LV#E\#D#6:0OLQH#IODW#FDEOH#WKDW#LV#VXSSOLHG#ZLWK#WKH#$',#ERDUG1#)LJXUH#%04#VKRZV#
WKH#SLQ#FRQILJXUDWLRQ#RI#WKH#FRQQHFWRU1

)LJXUH#%041###$',#3RUW#&RQQHFWRU

*1' 53 1&4

5*1' 54
*1' 55
*1' 56
*1' 57
*1' 58

+.#45#Y,#1& 59

+67B$&.6

$'6B65(6(77

+267B9&&

$'6B+5(6(7

$'6B6(/5

$'6B6(/4

$'6B6(/3

8

9

:

;
5:

+267B9&&

+267B9&&

*1'

*1'

+267B(1$%/(

+267B5(4

$'6B5(4

$'6B$&.

1&

1&

1&

<

43

44

45

46

47

5;

5<
63

64

65
*1' 66
3'3 67
3'5

3'7

3'9

1&

3'4

3'6
3'8
3':

48

49

4:
4;
4<

68

69

6:

'B&

1RWH= 3LQ#59#RQ#WKH#$',#LV#FRQQHFWHG#WR#.45#Y#SRZHU#VXSSO\/#EXW#LW#LV#QRW#XVHG#LQ#WKH#03&5;4$'61
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$SSOLFDWLRQ#'HYHORSPHQW#,QWHUIDFH#+$',,

%05 $70&#(9%#8VHU¶V#0DQXDO 027252/$

%15 $',#3RUW#6LJQDO#'HVFULSWLRQ#
7KH#$',#SRUW#RQ#WKH#$70&#(9%#ZDV#PRGLILHG#VOLJKWO\#WR#JHQHUDWH#HLWKHU#D#+DUGZDUH#5HVHW#RU#D#
6RIWZDUH#5HVHW1#7KLV#IHDWXUH#ZDV#DGGHG#WR#FRPSO\#ZLWK#WKH#03&#UHVHW#PHFKDQLVP1#,Q#WKH#OLVW#
EHORZ/#WKH#GLUHFWLRQV#,/#2/#DQG#,22#DUH#UHODWLYH#WR#WKH#$70&#(9%#+L1H1/#,#PHDQV#LQSXW#WR#WKH#(9%,1

127(= 6LQFH#WKH#$',#ZDV#RULJLQDWHG#IRU#WKH#'6389334$'6#VRPH#RI#LWV#VLJQDOV#
WKURXJKRXW#WKH#ERDUGV#LW#ZDV#XVHG#ZLWK/#ZHUH#GHVLJQDWHG#ZLWK#WKH#SUHIL[#$'61#7KLV#
FRQYHQWLRQ#LV#NHSW#ZLWK#WKLV#GHVLJQ1

� $'6B6(/3±5#+,,²7KHVH#WKUHH#LQSXW#OLQHV#GHWHUPLQH#WKH#VODYH#DGGUHVV#RI#WKH#$70&#(9%#
EHLQJ#DFFHVVHG#E\#WKH#KRVW#FRPSXWHU1#2QH#$',#FDQ#DGGUHVV#XS#WR#HLJKW#(9%V1

� $'6B65(6(7#+,,²7KLV#LQSXW#OLQH#LV#XVHG#WR#JHQHUDWH#6RIWZDUH#5HVHW#IRU#WKH#03&1#:KHQ#
DQ#DGV#LV#VHOHFWHG#DQG#WKLV#OLQH#LV#DVVHUWHG#E\#WKH#KRVW#FRPSXWHU/#D#6RIWZDUH#5HVHW#ZLOO#EH#
JHQHUDWHG#WR#WKH#03&#DORQJ#ZLWK#WKH#6RIWZDUH#5HVHW#&RQILJXUDWLRQ#DSSOLHG#GXULQJ#WKDW#
VHTXHQFH1

� +267B(1$%/(#+,,²7KLV#OLQH#LV#DOZD\V#GULYHQ#ORZ#E\#WKH#$',#ERDUG1#:KHQ#DQ#$',#LV#
FRQQHFWHG#WR#WKH#(9%/#WKLV#VLJQDOV#HQDEOHG#WKH#RSHUDWLRQ#RI#WKH#GHEXJ#SRUW#FRQWUROOHU1#
2WKHUZLVH#WKH#GHEXJ#SRUW#FRQWUROOHU#LV#GLVDEOHG#DQG#LWV#RXWSXWV#DUH#WUL0VWDWHG1#

� $'6B+5(6(7#+,,²:KHQ#D#KRVW#LV#FRQQHFWHG/#WKLV#OLQH#LV#XVHG#LQ#FRQMXQFWLRQ#ZLWK#WKH#
DGGUHVVLQJ#OLQHV#WR#JHQHUDWH#D#+DUGZDUH#5HVHW#WR#WKH#$70&#(9%#ERDUG1#:KHQ#WKLV#VLJQDO#
LV#GULYHQ#LQ#FRQMXQFWLRQ#ZLWK#WKH#$'6B65(6(7#VLJQDO/#WKH#$',#,2)#VWDWH#PDFKLQHV#DQG#
UHJLVWHUV#DUH#UHVHW1

� +267B5(4#+,,²7KLV#VLJQDO#LQLWLDWHV#D#KRVW#WR#$70&#(9%#ZULWH#F\FOH1#
� $'6B$&.#+2,²7KLV#VLJQDO#LV#WKH#$70&#(9%#UHVSRQVH#WR#WKH#+267B5(4#VLJQDO/#

LQGLFDWLQJ#WKDW#WKH#ERDUG#KDV#GHWHFWHG#WKH#DVVHUWLRQ#RI#+267B5(41#
� $'6B5(4#+2,²7KLV#VLJQDO#LQLWLDWHV#DQ#$70&#(9%#WR#KRVW#ZULWH#F\FOH1
� +67B$&.#+,,²7KLV#VLJQDO#VHUYHV#DV#WKH#KRVW¶V#UHVSRQVH#WR#WKH#$'6B5(4#VLJQDO1
� +267B9&&#+,,²7KHVH#WKUHH#OLQHV#DUH#SRZHU#OLQHV#IURP#WKH#KRVW#FRPSXWHU1#,Q#WKH#$70&#

(9%/#WKHVH#OLQHV#DUH#XVHG#E\#WKH#KDUGZDUH#WR#GHWHUPLQH#LI#WKH#KRVW#FRPSXWHU#LV#SRZHUHG#RQ1
� 3'3±:#+,22,²7KHVH#HLJKW#,22#OLQHV#DUH#WKH#SDUDOOHO#GDWD#EXV1#7KLV#EXV#LV#XVHG#WR#WUDQVPLW#

DQG#UHFHLYH#GDWD#IURP#WKH#KRVW#FRPSXWHU1
127(= $#FRPSOHWH#GHVFULSWLRQ#RI#WKH#LQWHUIDFH#VLJQDOV#LV#SURYLGHG#LQ#6HFWLRQ#9151;1
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027252/$ $70&#(9%#8VHU¶V#0DQXDO &04

&
$',#,QVWDOODWLRQ

7KLV#DSSHQGL[#GHVFULEHV#WKH#KDUGZDUH#LQVWDOODWLRQ#RI#WKH#$',#ERDUG#LQWR#YDULRXV#KRVW#FRPSXWHUV1#
7KH#LQVWDOODWLRQ#LQVWUXFWLRQV#FRYHU#WKH#IROORZLQJ#KRVW#FRPSXWHUV=

� 3&0FRPSDWLEOH#FRPSXWHU
� 68107#+6%XV#LQWHUIDFH,

&14 3&0&RPSDWLEOH#WR#$70&#(9%#,QWHUIDFH
7KH#$',#ERDUG#VKRXOG#EH#LQVWDOOHG#LQ#RQH#RI#WKH#3&0FRPSDWLEOH#V\VWHP#H[SDQVLRQ#VORWV1#$#VLQJOH#
$',#FDQ#FRQWURO#XS#WR#HLJKW#$70&#(9%V1#7KH#$',#DGGUHVV#LQ#WKH#FRPSXWHU#LV#FRQILJXUHG#WR#EH#DW#
,22#PHPRU\#DGGUHVVHV#'433±'435/#EXW#LW#PD\#EH#UHFRQILJXUHG#IRU#DQ#DOWHUQDWH#DGGUHVV#VSDFH1#

&$87,21

%HIRUH#UHPRYLQJ#RU#LQVWDOOLQJ#DQ\#HTXLSPHQW#LQ#D#3&0FRPSDWLEOH#
FRPSXWHU/#WXUQ#WKH#SRZHU#RII#DQG#UHPRYH#WKH#SRZHU#FRUG1

41 5HIHU#WR#WKH#DSSURSULDWH#,QVWDOODWLRQ#DQG#6HWXS#PDQXDO#RI#WKH#3&0FRPSDWLEOH#FRPSXWHU#IRU#
LQVWUXFWLRQV#DQG#UHPRYH#WKH#FRPSXWHU#FRYHU1#

51 &RQILJXUH#WKH#$',#ERDUG#DGGUHVV#EORFN#-*4#WR#VHOHFW#D#IUHH#,22#DGGUHVV#VSDFH#LQ#WKH#
FRPSXWHU1#)LJXUH#&04#VKRZV#WKH#MXPSHU#ORFDWLRQ#RQ#WKH#$',#ERDUG1#7KH#DGGUHVV#PXVW#EH#
XQLTXH#DQG#LW#PXVW#QRW#IDOO#ZLWKLQ#WKH#DGGUHVV#UDQJH#RI#DQRWKHU#FDUG#LQVWDOOHG#LQ#WKH#
FRPSXWHU1#7KH#$',#ERDUG#DGGUHVV#EORFN#FDQ#EH#FRQILJXUHG#WR#VWDUW#DW#RQH#RI#WKH#WKUHH#
IROORZLQJ#DGGUHVVHV=
² '433²7KLV#DGGUHVV#LV#XQDVVLJQHG1
² '533²7KLV#DGGUHVV#LV#XVXDOO\#XVHG#IRU#WKH#JDPH#SRUW1
² '633²7KLV#DGGUHVV#LV#GHILQHG#DV#D#SURWRW\SH#SRUW1

127(= 7KH#$',#ERDUG#LV#IDFWRU\#FRQILJXUHG#IRU#DGGUHVV#GHFRGLQJ#DW#'433±'435#LQ#WKH#3&0
FRPSDWLEOH#,22#DGGUHVV#PDS1#7KHVH#DUH#XQGHILQHG#SHULSKHUDO#DGGUHVVHV1
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$',#,QVWDOODWLRQ

&05 $70&#(9%#8VHU¶V#0DQXDO 027252/$

61 ,QVWDOO#WKH#$',#ERDUG#E\#SRVLWLRQLQJ#LWV#IURQW#ERWWRP#FRUQHU#LQ#WKH#SODVWLF#FDUG#JXLGH#
FKDQQHO#DW#WKH#IURQW#RI#WKH#3&0FRPSDWLEOH#FKDVVLV1#.HHSLQJ#WKH#WRS#RI#WKH#$',#ERDUG#OHYHO#
DQG#DQ\#ULEERQ#FDEOHV#RXW#RI#WKH#ZD\/#ORZHU#WKH#ERDUG#XQWLO#LWV#FRQQHFWRUV#DUH#DOLJQHG#ZLWK#
WKH#FRPSXWHU#H[SDQVLRQ#VORW#FRQQHFWRUV1#8VLQJ#HYHQO\#GLVWULEXWHG#SUHVVXUH/#SUHVV#WKH#$',#
ERDUG#VWUDLJKW#GRZQ#XQWLO#LW#VHDWV#LQ#WKH#H[SDQVLRQ#VORW1

71 6HFXUH#WKH#$',#ERDUG#WR#WKH#FRPSXWHU#FKDVVLV#XVLQJ#WKH#EUDFNHW#UHWDLQLQJ#VFUHZ1#5HIHU#WR#
WKH#FRPSXWHU#,QVWDOODWLRQ#DQG#6HWXS#PDQXDO#IRU#LQVWUXFWLRQV#RQ#UHLQVWDOOLQJ#WKH#FRPSXWHU#
FRYHU1

81 &RQQHFW#WKH#6:0SLQ#LQWHUIDFH#IODW#FDEOH#WR#WKH#$',#ERDUG#DQG#VHFXUH1
91 7XUQ#SRZHU#RQ#WR#WKH#V\VWHP#XQLW#DQG#FKHFN#IRU#SURSHU#RSHUDWLRQ1

)LJXUH#&041###3&0&RPSDWLEOH#$',#-XPSHU#/RFDWLRQ

)LJXUH#&051###-*4#&RQILJXUDWLRQ#2SWLRQV

����������������������������������������������������������������������������
����������������������������������������������������������������������������

-*4 -*5

1RWHV= 41 5HIHU#WR#)LJXUH#&05#WR#VHOHFW#WKH#GHVLUHG#DGGUHVV#FRQILJXUDWLRQ#XVLQJ#
-*41

51 /HDYH#-*5#XQFRQQHFWHG1

'433 '533 '633
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$',#,QVWDOODWLRQ

027252/$ $70&#(9%#8VHU¶V#0DQXDO &06

&15 68107#WR#$70&#(9%#,QWHUIDFH
7KH#6%XV#$',#ERDUG#+VKRZQ#LQ#)LJXUH#&06,#VKRXOG#EH#LQVWDOOHG#LQ#RQH#RI#WKH#6%XV#H[SDQVLRQ#
VORWV#LQ#WKH#6XQ07#63$5&VWDWLRQ#FRPSXWHU1#$#VLQJOH#$',#FDQ#FRQWURO#XS#WR#HLJKW#03&;542
;93$'6#ERDUGV1

127(= 7KHUH#DUH#QR#MXPSHU#RSWLRQV#RQ#WKH#$',#ERDUG#IRU#WKH#6XQ07#FRPSXWHU1#7KH#$',#
ERDUG#FDQ#EH#LQVHUWHG#LQWR#DQ\#DYDLODEOH#6%XV#H[SDQVLRQ#VORW#RQ#WKH#PRWKHUERDUG1

&$87,21

%HIRUH#UHPRYLQJ#RU#LQVWDOOLQJ#DQ\#HTXLSPHQW#LQ#D#6XQ07#FRPSXWHU/#
HQVXUH#WKDW#\RX#XVH#SURSHU#SURFHGXUH#WR#VKXW#\RXU#V\VWHP#DQG#
WKHQ#WXUQ#WKH#SRZHU#RII1

41 5HIHU#WR#WKH#DSSURSULDWH#,QVWDOODWLRQ#DQG#6HWXS#PDQXDO#IRU#WKH#6XQ07#FRPSXWHU#IRU#LQVWUXF0
WLRQV#RQ#UHPRYLQJ#WKH#FRPSXWHU#FRYHU#DQG#LQVWDOOLQJ#WKH#ERDUG#LQ#DQ#H[SDQVLRQ#VORW1#

127(= 7KH#IROORZLQJ#LQVWUXFWLRQV#VXPPDUL]H#WKRVH#LQ#WKH#6XQ#PDQXDO=
51 %H#VXUH#WR#VDYH#DOO#RSHQ#ILOHV#DQG#WKHQ#XVH#WKH#IROORZLQJ#VWHSV#WR#VKXW#GRZQ#\RXU#V\VWHP=

² KRVWQDPH(#2ELQ2VX
² 3DVVZRUG=#P\SDVVZG
² KRVWQDPH&#2XVU2HWF2KDOW
² ZDLW#IRU#WKH#IROORZLQJ#PHVVDJHV1

6\QFLQJ#ILOH#V\VWHPV111#GRQH
+DOWHG
3URJUDP#7HUPLQDWHG
7\SH#E+ERRW,/#F+FRQWLQXH,/#Q+QHZ#FRPPDQG#PRGH,

² :KHQ#WKHVH#PHVVDJHV#DSSHDU/#\RX#FDQ#VDIHO\#WXUQ#RII#WKH#SRZHU#WR#WKH#V\VWHP#XQLW1

)LJXUH#&061###6%XV#$',#%RDUG

$',
6%XV

&RQQHFWRU
&RQQHFWRU
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$',#,QVWDOODWLRQ

&07 $70&#(9%#8VHU¶V#0DQXDO 027252/$

61 7XUQ#RII#SRZHU#WR#WKH#V\VWHP/#EXW#NHHS#WKH#SRZHU#FRUG#SOXJJHG#LQ1#
71 2SHQ#WKH#V\VWHP#XQLW1#%H#VXUH#WR#DWWDFK#D#JURXQGLQJ#VWUDS#WR#\RXU#ZULVW#DQG#WR#WKH#PHWDO#

FDVLQJ#RI#WKH#SRZHU#VXSSO\1#
81 )ROORZ#WKH#LQVWUXFWLRQV#VXSSOLHG#ZLWK#\RXU#V\VWHP#WR#JDLQ#DFFHVV#WR#WKH#6%XV#VORWV1
91 5HPRYH#WKH#6%XV#VORW#ILOOHU#SDQHO#IRU#WKH#GHVLUHG#VORW#IURP#WKH#LQQHU#VXUIDFH#RI#WKH#EDFN#

SDQHO#RI#WKH#V\VWHP#XQLW1#
127(= 7KH#$',#ERDUG#LV#D#VODYH#RQO\#ERDUG#DQG#WKXV#ZLOO#IXQFWLRQ#LQ#DQ\#DYDLODEOH#6%XV#

VORW1
:1 6OLGH#WKH#$',#ERDUG#DW#DQ#DQJOH#LQWR#WKH#EDFN#SDQHO#RI#WKH#V\VWHP#XQLW1#0DNH#VXUH#WKDW#WKH#

PRXQWLQJ#SODWH#RQ#WKH#$',#ERDUG#KRRNV#LQWR#WKH#KROHV#RQ#WKH#EDFN#SDQHO#RI#WKH#V\VWHP#
XQLW1

;1 3XVK#WKH#$',#ERDUG#DJDLQVW#WKH#EDFN#SDQHO#DQG#DOLJQ#WKH#FRQQHFWRU#ZLWK#LWV#PDWH#DQG#
JHQWO\#SUHVV#WKH#FRUQHUV#RI#WKH#ERDUG#WR#VHDW#WKH#FRQQHFWRU#ILUPO\1

<1 &ORVH#WKH#V\VWHP#XQLW1
431 &RQQHFW#WKH#6:0SLQ#LQWHUIDFH#IODW#FDEOH#WR#WKH#$',#ERDUG#DQG#VHFXUH1
441 7XUQ#SRZHU#RQ#WR#WKH#V\VWHP#XQLW#DQG#FKHFN#IRU#SURSHU#RSHUDWLRQ1
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027252/$ $70&#(9%#8VHU¶V#0DQXDO '04

'
$70&#(9%#6FKHPDWLFV
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$''+63,

$''+5<,

$''+5;,

$''+5:,

$''+59,

$''+58,

$''+57,

$''+56,

$''+55,

$''+54,

$''+53,

$''+4;,

$''+4:,

$''+49,

$''+47,

$''+46,

$''+45,

$''+44,

$''+43,

$''+<,

$''+;,

$''+64,

'$7+64,

'$7+63,

'$7+5<,

'$7+5;,

'$7+5:,

'$7+59,

'$7+58,

'$7+57,

'$7+56,

'$7+55,

'$7+54,

'$7+53,

'$7+4<,

'$7+4;,

'$7+4:,

'$7+49,

'$7+48,

'$7+47,

'$7+46,

'$7+45,

'$7+44,

'$7+43,

'$7+<,

'$7+;,

'$7+:,

'$7+9,

'$7+8,

'$7+7,

'$7+6,

'$7+5,

'$7+4,

'$7+3,

%6B$+6,

%6B$+5,

%6B$+4,

%6B$+3,

:
(+6,

:
(+5,

:
(+4,

:
(+3,

$*1'

'3+3,

$''+4<,

$''+:,

$''+9,

$''+8,

$''+48,

9'
'

-59:

-59;
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%RRW#'LVDEOH#706/#805
%RRW#3RUW#6L]H#706/#805
%XIIHUHG#(JUHVV#*HQHUDWRU#(QDEOH#804<
%XIIHUHG#5HFHLYH#(PSW\#8049

&

&$0#708/#$04/#$08:
PHPRU\#VSDFH#60<

&$0#PHPRU\#VSDFH#60<
&KLS#6HOHFW#*HQHUDWRU#6043/#708
FORFN

'HEXJ#5043/#8045/#9044/#9055/#$06/#$0:
&ORFN#*HQHUDWRU#707
FORFNV#504±505
FRQILJXUDWLRQ

KDUG#UHVHW#705
OLQH#UDWH#5043
UHVHW#705
VRIW#UHVHW#706
VZLWFK#'67#507

FRQQHFWRU
(WKHUQHW#9057
([SDQVLRQ#5045/#606/#7043/#809/#904±905
KRVW#FRPSXWHU#WR#$70&#(9%#5046
03&;542;93$'6#WR#WHUPLQDO#5046
560565#5046/#7043

&RQWURO#5HJLVWHU#(QDEOH#3URWHFW#807/#80;

'

'HEXJ
5HJLVWHU#6043
VHULDO#GDWD#LQ#9044
VHULDO#GDWD#RXW#9044

'HEXJ#FORFN#5043/#8045/#9044/#9055/#$06/#$0:
)UHTXHQF\#6HOHFW#8045

'HEXJ#PRGH#606/#706/#8045±8046/#906/#9055
'HEXJ#PRGH#HQWU\#8045
'HEXJ#SLQV#6043/#806/#8045±8046

FRQILJXUDWLRQ#706/#806
'HEXJ#3RUW#9055
'HEXJ#SRUW#406/#5044±5045/#6043/#704/#706±707/#806/
8045±8046/#904/#9055/#9057/#$04±$05/#%05
FORFN#PRGH#706
FRQILJXUDWLRQ#706/#806
FRQQHFWRU#SLQV#8046
&RQWURO26WDWXV#5HJLVWHU#8044±8045
FRQWUROOHU#706/#8044/#9055/#$04
'DWD#5HJLVWHU#8044

6HULDO#&ORFN#8046
6HULDO#'DWD#,Q#8046
6HULDO#'DWD#2XW#8046

'HEXJ#VWDWLRQ#604/#607/#706
'LDJQRVWLF#/RRSEDFN#0RGH#8045
',3#VZLWFK#VHWWLQJV#505
'LUHFW#0HPRU\#$FFHVV#404
'0$#404/#504±505/#50:/#607/#60:/#8047/#907/#9043
'0$#5HTXHVW#4#&RQWURO#8047
'0$#5HTXHVW#5#&RQWURO#8047
'0$#5HTXHVW#&RQWURO#5HJLVWHU#60:/#8047
'0$#5HTXHVW#&RQWURO#5HJLVWHU#PHPRU\#VSDFH#60:
'0$#5HTXHVWV#505/#8047
'5$0#404/#5047/#607/#609/#707±708/#804/#$053

&RQWUROOHU#6043
(QDEOH#807
H[SDQVLRQ#406
PHPRU\#VSDFH#609
SHUIRUPDQFH#709
3UHVHQFH#'HWHFW#5²4#(QFRGLQJ#80:
3UHVHQFH#'HWHFW#7²4#809
3UHVHQFH#'HWHFW#7²6#(QFRGLQJ#80:

'5$0#,V#('2#809
'6&.#9055/#$06
'6&.#)UHTXHQF\#6HOHFW#8045
'\QDPLF#5DQGRP#$FFHVV#0HPRU\#404

(

('2#404/#5047
('2#'5$0#5047/#70:
(*5(66#$059
(JUHVV#406/#509/#50</#606±607/#60:±60</#6045/#804/#808/
804;±8057/#8059/#90:±90;/#$053/#$074±$075/#$079/
$095±$096/#$0:5±$0:8/#$0:;±$0:</#$0;4±$0;5/
$0;7
FORFN#50<

(JUHVV#&RQVLGHU#&HOO#$YDLODEOH#804<
(JUHVV#),)2#2XWSXW#(QDEOH#804;
(JUHVV#*HQHUDWRU#$04/#$096/#$0:5
(JUHVV#,QWHUIDFH#406/#8055
(JUHVV#3+<#(QDEOH#808
(JUHVV#5HFRUGHU#804/#$04/#$0:<
(JUHVV#5HFRUGHU#&RQWURO#5HJLVWHUV#8055
(JUHVV#5HFRUGHU#(QDEOH#808
(JUHVV#5HFRUGHU#6WDWXV#5HJLVWHU#8055
(JUHVV#6ZLWFK#*HQHUDWRU#804
(JUHVV#6ZLWFK#*HQHUDWRU#(QDEOH#808
(JUHVV#6ZLWFK#*HQHUDWRU#,GOH#804;
(JUHVV#6ZLWFK#*HQHUDWRU#3DULW\#804<
(JUHVV#6ZLWFK#*HQHUDWRU#6WRS#804;
(JUHVV#6ZLWFK#,QWHUIDFH#0RGH#804;
(JUHVV#6ZLWFK#5HVHW#804;
(JUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW#804<
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(005(4#60:/#8047/#$09:/#$0:4
(005(4#50:/#604:/#8047/#9044/#$0:4
(QJUHVV#*HQHUDWRU#6WDWH#'HILQLWLRQV#8053
(QKDQFHG#(WKHUQHW#6HULDO#7UDQVFHLYHU#7043
(6'#ZDUQLQJ#504
(WKHUQHW#607/#7043/#907/#9064
(WKHUQHW#FRQQHFWRU#9057
(WKHUQHW#FRQWUROOHU#6043
(WKHUQHW#SRUW#406/#5045/#606±607/#6043/#7043/#804/#807/
904±908/#9057/#$053
FRQQHFWRU#345#9057
HQDEOH#807

([SDQVLRQ#&RQQHFWRU#5045/#606/#7043/#809/#904±905
([SDQVLRQ#&RQQHFWRU#34#905
H[SDQVLRQ#VORW

3&0FRPSDWLEOH#V\VWHP#&04
6%XV#&06

([WHQGHG#'DWD#2XW#404
([WHUQDO#%XV#'LYLVLRQ#)DFWRU#706/#806
([WHUQDO#'HEXJ#3RUW#FRQWUROOHU#LQSXW#904
([WHUQDO#'HEXJ#3RUW#&RQWUROOHU#,QSXW#,QWHUFRQQHFW
3<#9055

([WHUQDO#0HPRU\#804/#904;/#9053
([WHUQDO#0HPRU\#%DQN4#3UHVHQFH#'HWHFW#6²3#8043
([WHUQDO#0HPRU\#%DQN5#3UHVHQFH#'HWHFW#6²3#8043
([WHUQDO#0HPRU\#%DQN6#3UHVHQFH#'HWHFW#6²3#8043
([WHUQDO#0HPRU\#%DQN7#3UHVHQFH#'HWHFW#6²3#8043
([WHUQDO#3+<#406
([WHUQDO#6ODYH#8723,$#SRUW#406
([WHUQDO#6ZLWFK#406
([WHUQDO#7RROV#,GHQWLILFDWLRQ#3²6#809
(;722/,3²6#$OLJQPHQW#80:

)

)DVW#3DJH#0RGH#404
)DVW#5HFRUGHU#8054/#8057
ILEHU#RSWLFV#$70#OLQH#UDWH#FRQILJXUDWLRQ#5043
)ODVK#404±406/#5045/#5047/#606±608/#6043±6044/#706±70
8/#70;±70</#804/#807/#809/#80;±80</#8044/#9047/#9063/
$04<±$053
FRQILJXUDWLRQ#HQDEOH#807
HQDEOH#807
PHPRU\#VSDFH#608
3UHVHQFH#'HWHFW#7²4#809
3UHVHQFH#'HWHFW#:²8#80;
3UHVHQFH#'HWHFW#:²8#(QFRGLQJ#80<
3UHVHQFH#'HWHFW#(QFRGLQJ#809

)ODVK#FRQILJXUDWLRQ#$053
)ODVK#&RQWUROOHU#6043
)ODVK#FRQWUROOHU#6043
)ODVK#PHPRU\#707±708/#70;/#804/#8044

SHUIRUPDQFH#70<
)30#404

*

*HQHUDWRU25HFRUGHU#708
FORFN#509
PHPRU\#VSDFH#60:

*1'#EULGJHV#605
JURXQG#EULGJHV#605

+

KDUG#UHVHW#FRQILJXUDWLRQ#705
+DUG#5HVHW#&RQILJXUDWLRQ#:RUG#706
KDUGZDUH#H[SDQVLRQV#809
KDUGZDUH#SUHSDUDWLRQ#504
+DUGZDUH#5HVHW#&RQILJXUDWLRQ#8044
+DUGZDUH#5HVHW#&RQILJXUDWLRQ#5HJLVWHU#%&653#805
KRVW#FRQWUROOHG#RSHUDWLRQ#5044
+267B(1$%/(#%05
+267B5(4#%05
+267B9&&#%05
+5(6(7#704±705
+5(6(7#6043/#704±705/#8046/#909/#9044/#9055/#$04:
+67B$&.#%05

,

,Q#'HEXJ#0RGH#8045
LQGLFDWRUV

/('#606
,QJUHVV#406/#509/#50</#606±607/#60:±60;/#6045/#804/#80
59±805;/#90:±9043/#$04/#$079/#$0:5±$0:7/#$0::/
$0;7
FORFN#50<

,QJUHVV#*HQHUDWRU#804/#$04/#$053/#$093/#$098
,QJUHVV#*HQHUDWRU#(QDEOH#808
,QJUHVV#*HQHUDWRU#6WDWH#'HILQLWLRQV#804:
,QJUHVV#*HQHUDWRU#6WDWH#0DFKLQH#8049
,QJUHVV#,QWHUIDFH#406
,QJUHVV#3+<#$053
,QJUHVV#3+<#(QDEOH#808
,QJUHVV#5HFRUGHU#$04/#$0:5
,QJUHVV#6ZLWFK#*DSV#$OORZHG#805:
,QJUHVV#6ZLWFK#,QWHUIDFH#0RGH#805:
,QJUHVV#6ZLWFK#LV#)XOO#805:
,QJUHVV#6ZLWFK#5HFRUGHU#804
,QJUHVV#6ZLWFK#5HFRUGHU#(QDEOH#807
,QJUHVV#7UDIILF#(PXODWLRQ#)LOH#)RUPDW#8049
,QLWLDO#,QWHUQDO#6SDFH#%DVH#706
,QLWLDO#6SDFH#%DVH#806
LQVWDOODWLRQ#504
,QWHUUXSW#3UHIL[#706/#805
,QWHUUXSW#5HTXHVW#505/#509/#6043/#906/#9043±9044
,QWHUUXSW#5HTXHVW#/LQH#504
,54#504/#509
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,54#509/#6043/#707/#906/#9043±9044
,56565#SRUW#4#(QDEOH#808

-

-7$*#%RXQGDU\#6FDQ#$UFKLWHFWXUH#8044
-7$*#SRUW#6043

/

/('#,QGLFDWRU#'HVFULSWLRQV#606
/('#LQGLFDWRUV#606
OLQH#FDUG#404
OLQH#UDWH#FRQILJXUDWLRQ#5043
/RFDO#,QWHUUXSWHU#707
/RJLF#$QDO\]HU#904/#9043/#905:
/RJLF#$QDO\]HU#&RQQHFWRUV#904
/RJLF#$QDO\]HU#&RQQHFWRUV#36²3;#9043
/RRSEDFN#&RQQHFWRU#6FKHPDWLFV#(04
/RRS0%DFN#PRGH#908

0

0&<5833#405±407/#505/#50;/#604:/#8056
0&<5834#405±407/#505/#50;/#60:/#6045/#604:/#704/#8056/
9063/#$095

0&<5834#LQVWDOODWLRQ#505
0&,5(4#60:/#8047/#$09:/#$0:4
0&,5(4#50:/#604:/#8047/#9043
0&09<&565#60<
0&25(4#60:/#8047/#$09:/#$0:4
0&25(4#50:/#604:/#8047/#9043/#$0:4
0&3;93#608
0&3;93#PHPRU\#PDS#608
0&3;93#PHPRU\#VSDFH#608
0HPRU\

$70&#(9%#406
$70&#(9%#VSHFLILFDWLRQV#406
$70&#LQWHUQDO#PHPRU\#PDS#60:
&$0#PDS#60<
FRQWUROOHU#6043
FRQWUROOHU#UHJLVWHUV#6044
'0$#UHTXHVW#FRQWURO#UHJLVWHU#PDS#60:
'5$0#404/#708
'5$0#PDS#609
('2#404
H[WHUQDO#DFFHVV#FRQILJXUDWLRQ#50;
)DVW#3DJH#0RGH#404
)ODVK#404/#608/#804
*HQHUDWRU25HFRUGHU#PHPRU\#PDS#60:
KLJK2ORZ#ZRUG#DFFHVV#50;
LQVWDOODWLRQ#5047
PDS#607
0&3;93#LQWHUQDO#PHPRU\#PDS#608

UHFHLYH#LQJUHVV#JHQHUDWRU#PHPRU\#PDS#60;
UHIUHVK#FRQWURO#70:
6,00#404
621(7#3+<#PDS#609
65$0#PDS#608
6ZLWFK#(JUHVV#*HQHUDWRU#PHPRU\#PDS#60<
6ZLWFK#,QJUHVV#5HFRUGHU#PHPRU\#PDS#60;
7UDQVPLW#(JUHVV#5HFRUGHU#PHPRU\#PDS#60;

0HPRU\#&RQWUROOHU#5HJLVWHUV#6044
PHPRU\#VSDFH

$70&#60:
%&653²%&657#608
&$0#60<
'0$#5HTXHVW#&RQWURO#5HJLVWHU#60:
'5$0#609
)ODVK#608
03&;93#608
2Q#%RDUG#*HQHUDWRU#DQG#5HFRUGHU#60:
5HFHLYH#,QJUHVV#*HQHUDWRU#60;
621(7#3+<#609
6ZLWFK#(JUHVV#*HQHUDWRU#60<
6ZLWFK#,QJUHVV#5HFRUGHU#60;
7UDQVPLW#(JUHVV#5HFRUGHU#60;

0LFURSURFHVVRU#&RQILJXUDWLRQ#5HJLVWHU#50;
03&#+DUGZDUH#5HVHW#&RQILJXUDWLRQ#804
03&#LQWHUQDO#UHVHW#705
03&#5HVHW#8045
03&;93#405±406/#505/#508±50:/#608/#6043±6044/#704/
707/#8044/#8047±8048/#804;/#8054±8055/#8058±805;/#90
5/#907±909/#9043/#9047/#905</#$05/#$04</#$077/#$0;8
FORFN#JHQHUDWRU#508

03&215#50;

1

10,#707/#906/#9043
11,#606/#808
1RGH#1HWZRUN#,QWHUIDFH#606
QRQ0YRODWLOH#UHSURJUDPPDEOH#PHPRU\#404

2

2Q#%RDUG#*HQHUDWRU#DQG#5HFRUGHU#PHPRU\#VSDFH
60:

3

3DUWV#/LVW#9059
3&0&RPSDWLEOH#$',#-XPSHU#/RFDWLRQ#&05
3&0FRPSDWLEOH#FRPSXWHU#&04
3&0&RPSDWLEOH#WR#$70&#(9%#,QWHUIDFH#&04
3'3²:#%05
3'567#9044
3+<#404
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3+<#(JUHVV#5HFRUGHU#8054
3+<#,'#8056
3+<#,QJUHVV#*HQHUDWRU#8048
3+<#,QJUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU#8048
3+<#,QJUHVV#6WDWXV#5HJLVWHU#8048
3K\VLFDO#/D\HU#404
308679#604:
325(6(7#705
SRUW

'HEXJ#406/#5044±5045/#6043/#704/#706±707/#806/#80
45±8046/#904/#9055/#9057/#$04±$05/#%05

(WKHUQHW#406/#5045/#606/#6043/#7043/#804/#807/#904±
908/#9057/#$053

560565#406/#5045/#7043±7044/#804/#9056
8723,$#406/#904/#90:

SRUW#DGGUHVV#VHOHFWLRQ
$',#507

SRZHU#9056
SRZHU#VXSSO\#FRQQHFWLRQ#5045
3URJUDPPDEOH#/RJLF#(TXDWLRQV#$04
3URJUDPPLQJ

$70&#604:
PHPRU\#FRQWUROOHU#UHJLVWHUV#6044
03&;93#6043
308679#604:

5

5HFHLYH#'DWD#/LQH#+3,#8049
5HFHLYH#'DWD#/LQHV#:²4#8049
5HFHLYH#(VFDSH#8049
5HFHLYH#,QJUHVV#*HQHUDWRU#60;
5HFHLYH#,QJUHVV#*HQHUDWRU#PHPRU\#VSDFH#60;
5HFHLYH#3+<#,GHQWLILFDWLRQ#1XPEHU#8049
5HFHLYH#3+<#,GOH#8048
5HFHLYH#3+<#,QWHUIDFH#0RGH#8048
5HFHLYH#3+<#2XWSXW#(QDEOH#8048
5HFHLYH#3+<#3DULW\#8049
5HFHLYH#3+<#5HVHW#8048
5HFHLYH#3+<#5;(1%#'HDVVHUWHG#8048
5HFHLYH#3+<#6WRS#8048
5HFHLYH#6WDUW#2I#&HOO#8049
5HFRUGHG#(JUHVV#)LOH#6WUXFWXUH#8056
5HFRUGHG#6ZLWFK#,QJUHVV#)LOH#6WUXFWXUH#805:
5HFRUGLQJ#6WDWH#805;
5HIHUHQFHV#405
5HIUHVK#&RQWURO#70:
UHJLVWHU

ERDUG#FRQWURO#4#807
ERDUG#FRQWURO2VWDWXV#5#809
ERDUG#FRQWURO2VWDWXV#6#80;
ERDUG#FRQWURO2VWDWXV#7#8043
'HEXJ#6043
'0$#UHTXHVW#FRQWURO#60:/#8047

KDUGZDUH#UHVHW#FRQILJXUDWLRQ#805
PHPRU\#FRQWUROOHU#6044
6,8#6043

UHJLVWHUV#804
FRQWURO#DQG#VWDWXV#804

5(6(7#804:/#8053
UHVHW

KDUG#704±705
03&#LQWHUQDO#705
VRIW#705

UHVHW#FRQILJXUDWLRQ#705
UHVHW#VZLWFKHV#604
560565#406/#5045±5046/#606/#6043/#7043±7044/#804/#80
8/#904/#9056/#9064

560565#FRQQHFWRU#7043
560565#SRUW#5045/#7043/#804/#9056/#$053
560565#3RUW#&RQQHFWRU#344#9056
567&21)#705

6

6%XV#$',#%RDUG#&06
6FKHPDWLFV

$70&#(9%#'04
ORRSEDFN#FRQQHFWRU#(04

6HWXS#6WDWH#805;
6,00#404±406/#5047/#608±609/#709/#70;±70</#809±80;/
8043/#9047/#9063/#$053/#$077/#$086/#$089

6LQJOH#,Q0OLQH#0HPRU\#0RGXOH#404
6,8#6043
6,8#5HJLVWHU#6043
6ORZ#5HFRUGHU#8054/#8057
6RIW#5HVHW#&RQILJXUDWLRQ#706
VRIWZDUH#RSWLRQ#VZLWFKHV#605
6RIWZDUH#ZDWFKGRJ#WLPHU#6043
621(7#404
621(7#3+<#504±505/#508/#606/#609/#6044/#707±708/#80
4/#808/#$079
UHIHUHQFH#FORFN#508

621(7#3+<#PHPRU\#VSDFH#609
6SHFLILFDWLRQV

(9%#405
63//#6XSSRUW#707
65$0#406/#5047/#607/#60;/#8043/#9063
65$0#PDS#608
65$0#3UHVHQFH#'HWHFW#6²3#(QFRGLQJ#8043
65(6(7#705
65(6(7#705±706/#8046/#909/#9044/#9055/#$04/#$049±$0
4:

65;&/.#505/#50</#9043
65;&/.,1#9043
VWDQGDORQH#RSHUDWLRQ#5045
6WDWH#0DFKLQH#$09;

(JUHVV#*HQHUDWRU#$0:8
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,QJUHVV#*HQHUDWRU#8049±804:
6ZLWFK#(JUHVV#*HQHUDWRU#8053
6ZLWFK#,QJUHVV#5HFRUGHU#805;
7UDQVPLW#(JUHVV#5HFRUGHU#8057/#8059

VWDWH#PDFKLQH#8049/#8053/#8057/#805;/#$09/#$0;/#$045/
$048/#$05;/#%05

VWDWLRQ
'HEXJ#604/#607/#706

6WDWXV#5HTXHVW#8045
67004#406/#5043/#9064
6WRS#5HFRUGLQJ#6WDWH#805;
67604#406/#5043
67606F#406/#5043
67;&/.#505/#50</#90;
67;&/.,1#90;
68107#+6%XV#LQWHUIDFH,#&04
68107#WR#$70&#(9%#,QWHUIDFH#&06
6XSSRUW#,QIRUPDWLRQ#904
6ZLWFK#(JUHVV#&ORFN#50<
6ZLWFK#(JUHVV#(VFDSH#804<
6ZLWFK#(JUHVV#*HQHUDWRU#60</#804;
6ZLWFK#(JUHVV#*HQHUDWRU#&RQWURO#5HJLVWHU#804;
6ZLWFK#(JUHVV#*HQHUDWRU#PHPRU\#VSDFH#60<
6ZLWFK#(JUHVV#*HQHUDWRU#6WDWH#0DFKLQH#8053
6ZLWFK#(JUHVV#*HQHUDWRU#6WDWXV#5HJLVWHU#804;
6ZLWFK#(JUHVV#6WDUW#2I#&HOO#804<
6ZLWFK#)DEULF#7\SH#804
6ZLWFK#,QJUHVV#&ORFN#50<
6ZLWFK#,QJUHVV#5HFRUGHU#60;/#8059
6ZLWFK#,QJUHVV#5HFRUGHU#&RQWURO#5HJLVWHU#805:
6ZLWFK#,QJUHVV#5HFRUGHU#PHPRU\#VSDFH#60;
6ZLWFK#,QJUHVV#5HFRUGHU#6WDWH#0DFKLQH#805;
6ZLWFK#5HFHLYH#'DWD#/LQHV#:²3#805:
6ZLWFK#5HFHLYH#,QJUHVV#&HOO#$YDLODEOH#805:
6ZLWFK#5HFHLYH#,QJUHVV#&\FOH#1XPEHU#805:
6ZLWFK#5HFHLYH#,QJUHVV#(QDEOH#805:
6ZLWFK#5HFHLYH#,QJUHVV#3DULW\#805:
6ZLWFK#5HFHLYH#,QJUHVV#6WDUW#2I#&HOO#805:
6ZLWFK#5HFHLYH#5HVHW#805:
6ZLWFK#7UDQVPLW#'DWD#/LQH#3#804<
6ZLWFK#7UDQVPLW#'DWD#/LQHV#:²4#804<
VZLWFKHV

UHVHW#604
VRIWZDUH#RSWLRQV#605

6\QFKURQRXV#2SWLFDO#1HWZRUN#404
6<6&/.#9047/#9053
6\VWHP#,QWHUIDFH#8QLW#FRQILJXUDWLRQ#6043

7

WHUPLQDO#WR#03&;542;93$'6#FRQQHFWLRQ#5046
7HVW#$FFHVV#3RUW#+7$3,#8044
7UDIILF#*HQHUDWRU#406
7UDQVPLW#&HOO#%DVHG#8055

7UDQVPLW#'DWD#/LQHV#:²3#8056
7UDQVPLW#(JUHVV#(QDEOH#8056
7UDQVPLW#(JUHVV#,QWHUIDFH#0RGH#8055
7UDQVPLW#(JUHVV#3DULW\#8056
7UDQVPLW#(JUHVV#3+<#%XIIHU#)XOO#8056
7UDQVPLW#(JUHVV#5HFRUGHU#60;
7UDQVPLW#(JUHVV#5HFRUGHU#&\FOH#1XPEHU#8056
7UDQVPLW#(JUHVV#5HFRUGHU#PHPRU\#VSDFH#60;
7UDQVPLW#(JUHVV#5HFRUGHU#6WDWH#0DFKLQH#8057
7UDQVPLW#(JUHVV#5HFRUGHU#6WDWH#0DFKLQH#6XPPDU\
8059

7UDQVPLW#(JUHVV#6WDUW#2I#&HOO#8056
7UDQVPLW#(UURU#8045
7UDQVPLW#)DVW#0RGH#8055
7UDQVPLW#*DSV#DOORZHG#8055
7UDQVPLW#3+<#,'#7²3#8056
7UDQVPLW#5HVHW#8055
7UDQVPLW#7;)8//#$VVHUWLRQ#3HULRG#8055
7UDQVPLW#7;)8//#'HDVVHUWLRQ#3HULRG#8055
7;)8//#90:

8

8$57#6043
81,#405/#606/#604:/#804/#808/#9064/#$053
XQSDFNLQJ#504
830$#6044/#6046±6049/#709±70:/#9047
8VHU#1HWZRUN#,QWHUIDFH#606/#808
8723,$#8049/#804<
8723,$#&HOO#*HQHUDWRU#406
8723,$#&HOO#5HFRUGHU#406
8723,$#OHYHO#4#406/#8049/#8056
8723,$#OHYHO#5#406/#8056
8723,$#SRUW#406/#904/#90:
8723,$#SRUW#FRQQHFWRU#904/#90:
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For More Information On This Product,
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