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XT110C - XT111C
Single Stage Digital Controller
with Multi Probe Input

�� *(1(5$/ :$51,1*

��� 3/($6( 5($' %()25( 86,1* 7+,6

0$18$/

• 7KLV PDQXDO LV SDUW RI WKH SURGXFW DQG VKRXOG EH NHSW QHDU WKH

LQVWUXPHQW IRU HDV\ DQG TXLFN UHIHUHQFH�

• 7KH LQVWUXPHQW VKDOO QRW EH XVHG IRU SXUSRVHV GLIIHUHQW IURP WKRVH

GHVFULEHG KHUHXQGHU� ,W FDQQRW EH XVHG DV D VDIHW\ GHYLFH�

• &KHFN WKH DSSOLFDWLRQ OLPLWV EHIRUH SURFHHGLQJ�

��� 6$)(7< 35(&$87,216

• &KHFN WKH VXSSO\ YROWDJH LV FRUUHFW EHIRUH FRQQHFWLQJ WKH

LQVWUXPHQW�

• 'R QRW H[SRVH WR ZDWHU RU PRLVWXUH� XVH WKH FRQWUROOHU RQO\ ZLWKLQ

WKH RSHUDWLQJ OLPLWV DYRLGLQJ VXGGHQ WHPSHUDWXUH FKDQJHV ZLWK

KLJK DWPRVSKHULF KXPLGLW\ WR SUHYHQW IRUPDWLRQ RI FRQGHQVDWLRQ

• :DUQLQJ� GLVFRQQHFW DOO HOHFWULFDO FRQQHFWLRQV EHIRUH DQ\ NLQG RI

PDLQWHQDQFH�

• 7KH LQVWUXPHQW PXVW QRW EH RSHQHG�

• ,Q FDVH RI IDLOXUH RU IDXOW\ RSHUDWLRQ VHQG WKH LQVWUXPHQW EDFN WR WKH

GLVWULEXWRU RU WR ³',;(// V�U�O�´ �VHH DGGUHVV� ZLWK D GHWDLOHG

GHVFULSWLRQ RI WKH IDXOW�

• &RQVLGHU WKH PD[LPXP FXUUHQW ZKLFK FDQ EH DSSOLHG WR HDFK UHOD\

�VHH 7HFKQLFDO 'DWD��

• (QVXUH WKDW WKH ZLUHV IRU SUREHV� ORDGV DQG WKH SRZHU VXSSO\ DUH

VHSDUDWHG DQG IDU HQRXJK IURP HDFK RWKHU� ZLWKRXW FURVVLQJ RU

LQWHUWZLQLQJ�

• ,Q FDVH RI DSSOLFDWLRQV LQ LQGXVWULDO HQYLURQPHQWV� WKH XVH RI PDLQV

ILOWHUV �RXU PRG� )7�� LQ SDUDOOHO ZLWK LQGXFWLYH ORDGV FRXOG EH

XVHIXO�

�� *(1(5$/ '(6&5,37,21

7KH ;7���& DQG ;7���& DUH VLQJOH�VWDJH 21�2)) FRQWUROOHUV IRU
WHPSHUDWXUH� KXPLGLW\ DQG SUHVVXUH DSSOLFDWLRQV ZLWK GLUHFW RU
LQYHUVH DFWLRQ� XVHU�VHOHFWDEOH� 7KH DQDORJXH LQSXW W\SH FDQ EH VHW
E\ SDUDPHWHU EHWZHHQ WKH IROORZLQJ� DFFRUGLQJ WR WKH PRGHO�
- 37&� 17&�
- 37&� 17&� 3W���� 7KHUPRFRXSOH -� .� 6�
- �·��P$� �·�9� �·��9�

�� ),567 ,167$//$7,21

��� 352%( 6(77,1*

7KH SUH�VHW SUREH W\SH LV ZULWWHQ
RQ WKH ODEHO RI WKH LQVWUXPHQW� VHH
SLFWXUH� ,I LW LV GLIIHUHQW IURP WKH
SUREH WKDW

KDV EH XVHG� VHW WKH SUREH IROORZLQJ SURFHGXUH EHORZ

3.1.1 How to set the probe.
�� (QWHU WKH SURJUDPPLQJ PHQX E\ SUHVVLQJ WKH 6(7�88 IRU �V�
�� 6HOHFW WKH 3EF �3UREH FRQILJXUDWLRQ� SDUDPHWHU DQG SXVK

WKH 6(7 NH\�
�� 6HW WKH NLQG RI SUREH�

D� &RQWUROOHU IRU WHPSHUDWXUH� 3W 3W���� -  -
WKHUPRFRXSOH� F  . WKHUPRFRXSOH� 6  6
WKHUPRFRXSOH� 3WF  37&� QWF  QWF�

E� &RQWUROOHU ZLWK FXUUHQW RU YROWDJH LQSXWV�

FXU �·��P$� ��� �·�9� �� �·��9
�� 3XVK WKH 6(7 NH\ WR FRQILUP LW�
�� 6ZLWFK WKH FRQWUROOHU RII DQG RQ DJDLQ�

127(� %HIRUH SURFHHGLQJ FKHFN DQG� LI QHFHVVDU\� VHW ZLWK
DSSURSULDWH YDOXHV WKH 0LQLPXP 6HW 3RLQWV �/6� H /6�� DQG
0D[LPXP 6HW 3RLQWV �86� H 86��� 6HH DOVR WKH SDUDJUDSKV
FRQFHUQLQJ WKH SURJUDPPLQJ�

�� )5217 3$1(/ &200$1'6

6(7� 7R GLVSOD\ DQG PRGLI\ WDUJHW VHW SRLQW� LQ SURJUDPPLQJ PRGH LW
VHOHFWV D SDUDPHWHU RU FRQILUP DQ RSHUDWLRQ�
72 6:,7&+ 7+( ,167580(17 21�2))� ,I WKH IXQFWLRQ LV
HQDEOHG �SDU� RQ) \(6�� E\ SUHVVLQJ WKH 6(7 NH\ IRU PRUH

WKDQ �V WKH FRQWUROOHU LV VZLWFKHG 2))� 7R VZLWFK WKH LQVWUXPHQW
RQ DJDLQ SUHVV WKH 6(7 NH\�

99 83� LQ SURJUDPPLQJ PRGH LW EURZVHV WKH SDUDPHWHU FRGHV RU
LQFUHDVHV WKH GLVSOD\HG YDOXH� +ROG LW SUHVVHG IRU D IDVWHU
FKDQJH

88 '2:1� LQ SURJUDPPLQJ PRGH LW EURZVHV WKH SDUDPHWHU FRGHV RU
GHFUHDVHV WKH GLVSOD\HG YDOXH� +ROG LW SUHVVHG IRU D IDVWHU
FKDQJH

.(< &20%,1$7,216�

99 + 88 7R ORFN 	 XQORFN WKH NH\ERDUG�

6(7 �88 7R HQWHU LQ SURJUDPPLQJ PRGH�

6(7 �99 7R UHWXUQ WR WKH URRP WHPSHUDWXUH GLVSOD\�

��� 86( 2) /('6

$ VHULHV RI OLJKW SRLQWV RQ WKH IURQW SDQHOV LV XVHG WR PRQLWRU WKH
ORDGV FRQWUROOHG E\ WKH LQVWUXPHQW� (DFK /(' IXQFWLRQ LV GHVFULEHG LQ
WKH IROORZLQJ WDEOH�

/(' 02'( )81&7,21

21 2XWSXW UHOD\ HQDEOHG

/('� )ODVKLQJ � 3URJUDPPLQJ 3KDVH �IODVKLQJ ZLWK /('��

/('� )ODVKLQJ � 3URJUDPPLQJ 3KDVH �IODVKLQJ ZLWK /('��

(�6� 21 (QHUJ\ VDYLQJ DFWLYDWHG E\ GLJLWDO LQSXW

21 � $/$50 VLJQDO
� ,Q ³3U�´ LQGLFDWHV WKH SDUDPHWHU LV DOVR SUHVHQW
LQ ³3U�´

��� 72 6(( 7+( 6(732,17

�� 3XVK DQG UHOHDVH WKH 6(7 NH\ WR VHH WKH
6HW SRLQW YDOXH�

�� 7R FRPH EDFN WR WKH QRUPDO GLVSOD\ SXVK DJDLQ WKH 6(7 NH\ RU
ZDLW ��V�

��� 72 &+$1*( 7+( 6(732,17

�� +ROG SXVKHG WKH 6(7 NH\ IRU �V WR FKDQJH
WKH 6HW SRLQW YDOXH�

�� 7KH YDOXH RI WKH VHW SRLQW ZLOO EH GLVSOD\HG DQG WKH /('� 	 �
VWDUW EOLQNLQJ�

�� 7R FKDQJH WKH 6HW YDOXH SXVK WKH99 RU88 DUURZV ZLWKLQ ��V�
�� 7R PHPRULVH WKH QHZ VHW SRLQW YDOXH SXVK WKH 6(7 NH\ DJDLQ

RU ZDLW ��V�

��� 72 (17(5 7+( 3$5$0(7(56 /,67 ´35�

7R HQWHU WKH SDUDPHWHU OLVW ³3U�´ �XVHU DFFHVVLEOH SDUDPHWHUV�
RSHUDWH DV IROORZV�

�� 3XVK IRU �V WKH 6(7 � 88 NH\V �/('� 	 �
VWDUW EOLQNLQJ��

�� 7KH FRQWUROOHU ZLOO GLVSOD\ WKH ILUVW SDUDPHWHU
SUHVHQW LQ WKH 3U� PHQX��

��� 72 (17(5 7+( 3$5$0(7(56 /,67 ´35�µ

7KH ³3U�´ SDUDPHWHU OLVW FRQWDLQV WKH FRQILJXUDWLRQ SDUDPHWHUV� $
VHFXULW\ FRGH LV UHTXLUHG WR HQWHU LW�

�� (QWHU WKH ³3U�´ OHYHO� VHH DERYH SDUDJUDSK�
�� 6HOHFW ³3U�´ SDUDPHWHU DQG SUHVV WKH ³6(7´ NH\�
�� 7KH ³3$6´ IODVKLQJ PHVVDJH LV GLVSOD\HG� VKRUWO\ IROORZHG E\

³� � �´ ZLWK D IODVKLQJ ]HUR�

�� 8VH 99 RU 88 WR LQSXW WKH VHFXULW\ FRGH LQ WKH IODVKLQJ GLJLW�
FRQILUP WKH ILJXUH E\ SUHVVLQJ ³6(7´�

7KH VHFXULW\ FRGH LV ´���µ�

�� ,I WKH VHFXULW\ FRGH LV FRUUHFW WKH DFFHVV WR ³3U�´ LV HQDEOHG E\
SUHVVLQJ ³6(7´ RQ WKH ODVW GLJLW�

$QRWKHU SRVVLELOLW\ LV WKH IROORZLQJ�

$IWHU VZLWFKLQJ 21 WKH LQVWUXPHQW� ZLWKLQ �� VHFRQGV� SXVK 6(7 �

88 NH\V WRJHWKHU IRU �V� WKH 3U� PHQX ZLOO EH HQWHUHG�

��� +2: 72 029( $ 3$5$0(7(5 )520 7+(

´35�µ 0(18 72 ´35�µ $1' 9,&(9(56$�

(DFK SDUDPHWHU SUHVHQW LQ ³3U�´ 0(18 FDQ EH UHPRYHG RU SXW LQWR

³3U�´� XVHU OHYHO� E\ SUHVVLQJ ´6(7 �88µ�

,Q ³3U�µ ZKHQ D SDUDPHWHU LV SUHVHQW LQ ³3U�´ WKH /(' LV RQ�

��� +2: 72 &+$1*( $ 3$5$0(7(5

7R FKDQJH D SDUDPHWHU YDOXH RSHUDWHV DV IROORZV�
�� (QWHU WKH 3URJUDPPLQJ PRGH

�� 6HOHFW WKH UHTXLUHG SDUDPHWHU�
�� 3UHVV WKH ³6(7´ NH\ WR GLVSOD\ LWV YDOXH�
�� 8VH ³83´ RU ³'2:1´ WR FKDQJH LWV YDOXH�
�� 3UHVV ³6(7´ WR VWRUH WKH QHZ YDOXH DQG PRYH WR WKH IROORZLQJ

SDUDPHWHU�

72 (;,7� 3UHVV 6(7 � 83 RU ZDLW ��V ZLWKRXW SUHVVLQJ D NH\�
127(� WKH VHW YDOXH LV VWRUHG HYHQ ZKHQ WKH SURFHGXUH LV H[LWHG E\
ZDLWLQJ WKH WLPH�RXW WR H[SLUH�

��� +2: 72 /2&. 7+( .(<%2$5'

��  .HHS SUHVVHG IRU PRUH WKDQ � V WKH WKH99 DQG88 NH\V�

��  7KH ³32)´ PHVVDJH ZLOO EH GLVSOD\HG DQG WKH NH\ERDUG ZLOO EH
ORFNHG� $W WKLV SRLQW LW ZLOO EH SRVVLEOH RQO\ WR VHH WKH VHW SRLQW
RU WKH 0$; R 0LQ WHPSHUDWXUH VWRUHG

��  ,I D NH\ LV SUHVVHG PRUH WKDQ �V WKH ³32)´ PHVVDJH ZLOO EH
GLVSOD\HG�

��� 72 81/2&. 7+( .(<%2$5'

.HHS SUHVVHG WRJHWKHU IRU PRUH WKDQ �V WKH WKH99 DQG88 NH\V� WLOO
WKH ³3RQ´ PHVVDJH ZLOO EH GLVSOD\HG�

���� 21�2)) )81&7,21

72 6:,7&+ 7+( ,167580(17 21�2))� ,I WKH IXQFWLRQ LV HQDEOHG
�SDU� RQ) \(6�� E\ SUHVVLQJ WKH 6(7 NH\ IRU PRUH WKDQ �V WKH
FRQWUROOHU LV VZLWFKHG 2))� 7R VZLWFK WKH LQVWUXPHQW RQ DJDLQ SUHVV
WKH 6(7 NH\�

�� 352%(6 $1' 0($685,1* 5$1*(

3UREH 'RZQ 6FDOH )XOO 6FDOH

17& ����&�����) ����& � ��� �)

37& ����& � ����) ����& � ����)

3W��� �����& � �����) ����& � �����)

7F. ��& � ���) �����& � �����)

7F- ��& � ���) ����& � �����)

7F6 ��& � ���) �����& � �����)

�� /,67 2) 3$5$0(7(56

5(*8/$7,21

+\� 'LIIHUHQWLDO� ��)XOO 6F� � )XOO 6F�� ,QWHUYHQWLRQ GLIIHUHQWLDO IRU VHW
SRLQW� ,W FDQ EH VHW ZLWK SRVLWLYH YDOXH RU ZLWK QHJDWLYH YDOXH�
7KH NLQG RI DFWLRQ �GLUHFW RU LQYHUVH� GHSHQGV RQ WKH 6�&
SDUDPHWHU �LQ RU GL��

/6� 0LQLPXP VHW SRLQW� �'RZQ 6F�· 6HW� 6HWV WKH PLQLPXP
DFFHSWDEOH YDOXH IRU WKH VHW SRLQW�

86� 0D[LPXP VHW SRLQW� �6HW· )XOO 6F�� 6HWV WKH PD[LPXP
DFFHSWDEOH YDOXH IRU VHW SRLQW�

6�& $FWLRQ W\SH� 6�& LQ LQYHUVH DFWLRQ �KHDWLQJ� KXPLGLI\LQJ
�LQFUHDVH SUHVVXUH�� 6�& GLU GLUHFW DFWLRQ �FRROLQJ �
GHKXPLGLI\LQJ �GHFUHDVH SUHVVXUH��

$& $QWL�VKRUW F\FOH GHOD\� ��·��� VHF� 0LQLPXP WLPH EHWZHHQ WKH
VZLWFKLQJ RII DQG WKH IROORZLQJ VZLWFKLQJ RQ

RQ 0LQLPXP WLPH D VWDJH VWD\V VZLWFKHG 21 ��·��� VHF�
RQR� 0LQLPXP WLPH EHWZHHQ � IROORZLQJ VZLWFKLQJ 21 RI WKH

VDPH ORDG ��·��� PLQ��

$/$506

$/& 7HPSHUDWXUH DODUPV FRQILJXUDWLRQ� LW GHWHUPLQHV LI DODUPV
DUH UHODWLYH WR VHW SRLQW RU UHIHUUHG WR DEVROXWH YDOXHV�
U( UHODWLYH WR VHW SRLQW� $E DEVROXWH WHPSHUDWXUH

$// 0LQLPXP DODUP�
ZLWK $/& U(� UHODWLYH WR VHW SRLQW� ��·_'RZQ 6F��6HW_� WKLV
YDOXH LV VXEWUDFWHG IURP WKH VHW SRLQW� 7KH DODUP VLJQDO LV
HQDEOHG ZKHQ WKH SUREH YDOXHV JRHV EHORZ WKH ³6(7�$//´
YDOXH�
ZLWK $/& $E DEVROXWH YDOXH� PLQLPXP DODUP LV HQDEOHG ZKHQ
WKH SUREH YDOXHV JRHV EHORZ WKH ³$//´ YDOXH�

$/8 0D[LPXP DODUP�

ZLWK $/& U(� DODUP UHODWLYH WR VHW SRLQW� ��·_)XOO 6F��6HW_�
0D[LPXP DODUP LV HQDEOHG ZKHQ WKH SUREH YDOXHV H[FHHGV WKH
³6(7�$/8´ YDOXH�
ZLWK $/& $E� DEVROXWH DODUP� �6HW·)XOO 6F�� 0D[LPXP DODUP
LV HQDEOHG ZKHQ WKH SUREH YDOXHV H[FHHGV WKH ³$/8´ YDOXH�

$/+ 'LIIHUHQWLDO IRU DODUP UHFRYHU\� ����·)XOO VFDOH� WKH DODUP
UHFRYHUV ZKHQ SUREH YDOXH LV KLJKHU WKDQ $ODUP YDOXH � $/+�

$/G $ODUP GHOD\���·��� PLQ� WLPH LQWHUYDO EHWZHHQ WKH GHWHFWLRQ
RI DQ DODUP FRQGLWLRQ DQG DODUP VLJQDOOLQJ�

G$2 'HOD\ RI DODUP DW VWDUW�XS� ��·����K� WLPH LQWHUYDO EHWZHHQ
WKH GHWHFWLRQ RI WKH DODUP FRQGLWLRQ DIWHU LQVWUXPHQW SRZHU RQ
DQG DODUP VLJQDOOLQJ�

6R� 5HOD\ VWDWXV ZLWK IDXOW\ SUREH� 6R� R)) RSHQ� 6R� RQ
FORVHG�

WE$ 6WDWXV RI DODUP UHOD\ DIWHU SXVKLQJ D NH\� �;7���& RQO\��

R))  UHOD\ GLVDEOHG� RQ  UHOD\ HQDEOHG�
$6 $ODUP UHOD\ FRQILJXUDWLRQ �;7���& RQO\�� F/  ��� WHUPLQDOV

RSHQ ZLWK DODUP� R3  ��� WHUPLQDOV FORVHG ZLWK DODUP�

352%(6 $1' ',63/$<

/&, 6WDUW RI VFDOH� RQO\ ZLWK FXUUHQW RU YROWDJH LQSXW�
������·����� $GMXVWPHQW RI UHDG RXW FRUUHVSRQGLQJ WR �P$ RU
�9 LQSXW VLJQDO�

8&, (QG RI VFDOH� RQO\ ZLWK FXUUHQW RU YROWDJH LQSXW

������·����� $GMXVWPHQW RI UHDG RXW FRUUHVSRQGLQJ WR ��P$
RU �9 RU ��9 LQSXW VLJQDO�

R3E 3UREH FDOLEUDWLRQ� �����·���� DOORZV WR DGMXVW SRVVLEOH RIIVHW
RI WKH SUREH�

U(6 'HFLPDO SRLQW 21�2))� �U(6 LQ 2))� U(6 G( 21� U(6 F(

ZLWK � GHFLPDO SRLQWV� RQO\ IRU FXUUHQW RU YROWDJH LQSXW� VHOHFW
WKH UHVROXWLRQ RI WKH FRQWUROOHU�
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127(� WKH GHFLPDO SRLQW VHOHFWLRQ LV QRW DYDLODEOH RQ PRGHOV
ZLWK WKHUPRFRXSOH LQSXW�

8G0 0HDVXUHPHQW XQLW� LW GHSHQGV RQ PRGHOV�
IRU WHPSHUDWXUH��&  &HOVLXV� �)  )DKUHQKHLW�
ZLWK �¸��P$� �¸�9� �¸��9 LQSXW � � �&� � �)� � �5+�
� EDU� � 36,� � QR PHDVXUHPHQW XQLW�

3E& 3UREH VHOHFWLRQ� LW VHWV WKH NLQG RI SUREH� ,W GHSHQGV RQ
PRGHOV
IRU WHPSHUDWXUH 17&�37&� 3WF  37&� QWF  QWF�
IRU WHPSHUDWXUH VWDQGDUG� 3W 3W���� -  - WKHUPRFRXSOH� F  
. WKHUPRFRXSOH� 6  6 WKHUPRFRXSOH� 3WF  37&� QWF  QWF�
ZLWK �¸��P$� �¸�9� �¸��9 LQSXW � FXU �·��P$� ��� �·�9�
�� �·��9�

3�) 7KLUG ZLUH SUHVHQFH IRU 3W��� SUREH� IRU XVLQJ � RU � ZLUHV
3W��� SUREHV� QR  � ZLUHV SUREH� \(6  � ZLUHV SUREH�

',*,7$/ ,1387

+(6 6HW SRLQW FKDQJH GXULQJ GXULQJ WKH (QHUJ\ 6DYLQJ F\FOH �

�'RZQ 6F��)XOO 6F�� VHWV WKH YDULDWLRQ RI WKH VHW SRLQW GXULQJ WKH
(QHUJ\ 6DYLQJ F\FOH�

L�) 'LJLWDO LQSXW RSHUDWLQJ PRGH� FRQILJXUH WKH GLJLWDO LQSXW
IXQFWLRQ� F�+  WR LQYHUW WKH NLQG RI DFWLRQ� GLUHFW � UHYHUVH�
R))  WR VZLWFK WKH FRQWUROOHU RII�� $86  1RW XVHG� +(6  
(QHUJ\ 6DYLQJ� ($/  JHQHULF H[WHUQDO DODUP� E$/  VHULRXV
H[WHUQDO DODUP� LW VZLWFKHV RII WKH ORDGV�

L�3 'LJLWDO LQSXW SRODULW\�

&/ � WKH GLJLWDO LQSXW LV DFWLYDWHG E\ FORVLQJ WKH FRQWDFW�
23 � WKH GLJLWDO LQSXW LV DFWLYDWHG E\ RSHQLQJ WKH FRQWDFW

GLG 'LJLWDO LQSXW DODUP GHOD\� ��÷��� PLQ� GHOD\ EHWZHHQ WKH

GHWHFWLRQ RI WKH H[WHUQDO DODUP FRQGLWLRQ �L�) ($/ RU L�)  
E$/� DQG LWV VLJQDOOLQJ�

27+(5

$GU 56��� VHULDO DGGUHVV ��·���� LGHQWLILHV WKH LQVWUXPHQW ZLWKLQ
D FRQWURO RU VXSHUYLVLQJ V\VWHP�

RQ) 6ZLWKFKLQJ 21�2)) HQDEOLQJ IURP NH\ERDUG� �QR  
GLVDEOHG� \(6 HQDEOHG� ,W SHUPLWV WKH VZLWFKLQJ 21�2)) RI WKH
LQVWUXPHQW E\ SUHVVLQJ WKH 6(7 NH\ IRU PRUH WKDQ �V�

3WE 3DUDPHWHUV WDEOH� �UHDG RQO\� 6KRZV WKH FRGH RI WKH
SDUDPHWHUV PDS�

U(/ 6RIWZDUH UHOHDVH� �UHDG RQO\�
3U� 7R DFFHVV WKH 3U� SDUDPHWHU SURJUDPPLQJ PHQX�

�� ,167$//$7,21 $1' 02817,1*

,QVWUXPHQW ;7���& DQG ;7���& VKDOO EH PRXQWHG RQ YHUWLFDO SDQHO�
LQ D ��[�� PP KROH� DQG IL[HG XVLQJ WKH VSHFLDO EUDFNHWV VXSSOLHG�

7R REWDLQ DQ ,3�� SURWHFWLRQ JUDGH XVH WKH IURQW SDQHO UXEEHU JDVNHW
�PRG� 5*�&� DV VKRZQ LQ ILJXUH�

7KH WHPSHUDWXUH UDQJH DOORZHG IRU FRUUHFW RSHUDWLRQ LV �÷�� �&�

$YRLG SODFHV VXEMHFW WR VWURQJ YLEUDWLRQV� FRUURVLYH JDVHV� H[FHVVLYH
GLUW RU KXPLGLW\� 7KH VDPH UHFRPPHQGDWLRQV DSSO\ WR SUREHV� /HW DLU
FLUFXODWH E\ WKH FRROLQJ KROHV�

�� (/(&75,&$/ &211(&7,216

7KH LQVWUXPHQWV DUH SURYLGHG ZLWK VFUHZ WHUPLQDO EORFN WR FRQQHFW
FDEOHV ZLWK D FURVV VHFWLRQ XS WR ��� PP�� %HIRUH FRQQHFWLQJ FDEOHV
PDNH VXUH WKH SRZHU VXSSO\ FRPSOLHV ZLWK WKH LQVWUXPHQW¶V
UHTXLUHPHQWV� 6HSDUDWH WKH LQSXW FRQQHFWLRQ FDEOHV IURP WKH SRZHU
VXSSO\ FDEOHV� IURP WKH RXWSXWV DQG WKH SRZHU FRQQHFWLRQV� 'R QRW
H[FHHG WKH PD[LPXP FXUUHQW DOORZHG RQ HDFK UHOD\� LQ FDVH RI
KHDYLHU ORDGV XVH D VXLWDEOH H[WHUQDO UHOD\�

�� 6(5,$/ &211(&7,216

$OO PRGHOV FDQ EH FRQQHFWHG WR WKH PRQLWRULQJ DQG VXSHUYLVLQJ
V\VWHP ;-��� XVLQJ WKH VHULDO SRUW� 7KH H[WHUQDO ;-��� VHULDO
PRGXOH WR LQWHUIDFH WKH LQVWUXPHQW ZLWK WKH PRQLWRULQJ DQG
VXSHUYLVLQJ V\VWHP ;-��� LV UHTXLUHG�
7KH VWDQGDUG 0RG%XV 578 SURWRFRO LW LV XVHG�
127(� ,QVWUXPHQWV ZLWK FXUUHQW RU YROWDJH LQSXW DQG ���9 RU
���9 VXSSO\� FDQQRW EH FRQQHFWHG WR WKH ;-��� VHULDO PRGXOH�

��� +2: 72 86( 7+( +27 .(<

���� +2: 72 352*5$0 $ +27 .(< )520 7+(

,167580(17 �83/2$'�

�� 3URJUDP RQH FRQWUROOHU ZLWK WKH IURQW NH\SDG�

�� :KHQ WKH FRQWUROOHU LV 21� LQVHUW WKH ³+RW NH\´ DQG SXVK 99
NH\� WKH �X3/� PHVVDJH DSSHDUV IROORZHG D E\ IODVKLQJ
´(QGµ

�� 3XVK ³6(7µ NH\ DQG WKH (QG ZLOO VWRS IODVKLQJ�
�� 7XUQ 2)) WKH LQVWUXPHQW UHPRYH WKH ´+RW .H\µ� WKHQ WXUQ LW

21 DJDLQ�

127(� WKH ³(UU´ PHVVDJH LV GLVSOD\HG IRU IDLOHG SURJUDPPLQJ� ,Q WKLV

FDVH SXVK DJDLQ 99 NH\ LI \RX ZDQW WR UHVWDUW WKH XSORDG DJDLQ RU
UHPRYH WKH ³+RW NH\´ WR DERUW WKH RSHUDWLRQ�

���� +2: 72 352*5$0 $1 ,167580(17 86,1*

$ +27 .(< �'2:1/2$'�

�� 7XUQ 2)) WKH LQVWUXPHQW�
�� ,QVHUW D SURJUDPPHG ´+RW .H\µ LQWR WKH � 3,1 UHFHSWDFOH

DQG WKHQ WXUQ WKH &RQWUROOHU 21�
�� $XWRPDWLFDOO\ WKH SDUDPHWHU OLVW RI WKH ´+RW .H\µ LV

GRZQORDGHG LQWR WKH &RQWUROOHU PHPRU\� WKH ³GR/´ PHVVDJH LV
EOLQNLQJ IROORZHG D E\ IODVKLQJ ´(QGµ�

�� $IWHU �� VHFRQGV WKH LQVWUXPHQW ZLOO UHVWDUW ZRUNLQJ ZLWK WKH
QHZ SDUDPHWHUV�

�� 5HPRYH WKH ´+RW .H\µ��

127( WKH PHVVDJH ³(UU´ LV GLVSOD\HG IRU IDLOHG SURJUDPPLQJ� ,Q WKLV
FDVH WXUQ WKH XQLW RII DQG WKHQ RQ LI \RX ZDQW WR UHVWDUW WKH GRZQORDG
DJDLQ RU UHPRYH WKH ³+RW NH\´ WR DERUW WKH RSHUDWLRQ�

��� ',*,7$/ ,1387

;7���& DQG ;7���& KDYH � IUHH FRQWDFW GLJLWDO LQSXW� ,W LV
SURJUDPPDEOH LQ � GLIIHUHQW FRQILJXUDWLRQV E\ WKH ³L�)´ SDUDPHWHU�

���� ,19(57 7+( .,1' 2) $&7,21� +($7,1*�

&22/,1* �,�)  &�+�

7KLV IXQFWLRQ DOORZV WR LQYHUW WKH UHJXODWLRQ RI WKH FRQWUROOHU� IURP
GLUHFW WR LQYHUVH DQG YLFHYHUVD�

���� 5(027( 21�2)) �,�)  2))�

7KLV IXQFWLRQ DOORZV WR VZLWFK 21 DQG 2)) WKH LQVWUXPHQW�

���� *(1(5,& $/$50 �,�)  ($/�

$V VRRQ DV WKH GLJLWDO LQSXW LV DFWLYDWHG WKH XQLW ZLOO ZDLW IRU ³GLG´ WLPH
GHOD\ EHIRUH VLJQDOOLQJ WKH ³($/´ DODUP PHVVDJH� 7KH RXWSXWV VWDWXV
GRQ¶W FKDQJH� 7KH DODUP VWRSV MXVW DIWHU WKH GLJLWDO LQSXW LV GH�
DFWLYDWHG�

���� 6(5,286 $/$50 02'( �,�)  %$/�

:KHQ WKH GLJLWDO LQSXW LV DFWLYDWHG� WKH XQLW ZLOO ZDLW IRU ³GLG´ GHOD\
EHIRUH VLJQDOOLQJ WKH ³E$/´ DODUP PHVVDJH� 7KH UHOD\ RXWSXWV DUH
VZLWFKHG 2))� 7KH DODUP ZLOO VWRS DV VRRQ DV WKH GLJLWDO LQSXW LV GH�
DFWLYDWHG�

���� (1(5*< 6$9,1* �,�)  +(6�

7KH (QHUJ\ 6DYLQJ IXQFWLRQ DOORZV WR FKDQJH WKH VHW SRLQW� YDOXH DV
WKH UHVXOW RI WKH 6(7�� +(6 �SDUDPHWHU� VXP� 7KLV IXQFWLRQ LV
HQDEOHG XQWLO WKH GLJLWDO LQSXW LV DFWLYDWHG�

��� $/$50 6,*1$/6

0HVVDJH &DXVH 2XWSXWV

³3)R´ 3UREH EURNHQ RU
DEVHQFH

$ODUP RXWSXW 21� 2XWSXW
DFFRUGLQJ WR SDUDPHWHU ³6R�´

³3)F´ 3UREH VKRUW FLUFXLWHG $ODUP RXWSXW 21� 2XWSXW
DFFRUGLQJ WR SDUDPHWHU ³6R�´

³+$´ 0D[LPXP DODUP $ODUP RXWSXW 21� 2WKHU RXWSXWV
XQFKDQJHG�

³/$´ 0LQLPXP DODUP $ODUP RXWSXW 21� 2WKHU RXWSXWV
XQFKDQJHG�

³($/´ ([WHUQDO DODUP 2XWSXW XQFKDQJHG�

³E$/´ 6HULRXV H[WHUQDO DODUP 2XWSXW 2))�

���� $/$50 5(/$< 67$786 �;7���&�

6WDWXV RI WKH LQVWUXPHQW $6  &/ $6  R3

,QVWUXPHQW RII ��� FORVHG ��� FORVHG

1RUPDO RSHUDWLQJ ��� FORVHG ��� RSHQ

$ODUP SUHVHQW ��� RSHQ ��� FORVHG

���� 6,/(1&,1* %8==(5 � $/$50 5(/$<

287387

2QFH WKH DODUP VLJQDO LV GHWHFWHG WKH EX]]HU� LI SUHVHQW� FDQ EH
GLVDEOHG E\ SUHVVLQJ DQ\ NH\�
;7���&� WKH DODUP UHOD\ VWDWXV GHSHQGV RQ WKH WE$ SDUDPHWHU� ZLWK
WE$ \(6 WKH UHOD\ LV GLVDEOHG E\ SUHVVLQJ DQ\ NH\� ZLWK WE$ QR WKH
DODUP UHOD\ UHPDLQV HQDEOHG DV ORQJ DV WKH DODUP ODVWV�
7KH GLVSOD\ VLJQDO UHPDLQV DV ORQJ DV WKH DODUP FRQGLWLRQ UHPDLQV�

���� $/$50 5(&29(5<

3UREH DODUPV ³3)R´� ³3)F´ VWDUW IHZ VHFRQGV DIWHU WKH IDXOW LQ WKH
SUREH� WKH\ DXWRPDWLFDOO\ VWRS IHZ VHFRQGV DIWHU WKH SUREH UHVWDUWV
QRUPDO RSHUDWLRQ� &KHFN FRQQHFWLRQV EHIRUH UHSODFLQJ WKH SUREH�
0D[� DQG PLQ� DODUPV ³+$´ DQG ³/$´ DXWRPDWLFDOO\ VWRS DV VRRQ DV
WKH YDULDEOH UHWXUQV WR QRUPDO YDOXHV�
$ODUPV ³E$/´ DQG ´($/µ UHFRYHU DV VRRQ DV WKH GLJLWDO LQSXW LV
GLVDEOHG�

��� 7(&+1,&$/ '$7$

+RXVLQJ� VHOI H[WLQJXLVKLQJ $%6�
&DVH� IURQWDO ��[�� PP� GHSWK ��PP�
0RXQWLQJ� SDQHO PRXQWLQJ LQ D ��[�� PP SDQHO FXW�RXW�
3URWHFWLRQ� ,3���
)URQWDO SURWHFWLRQ� ,3�� ZLWK IURQWDO JDVNHW 5*�& �RSWLRQDO��

&RQQHFWLRQV� 6FUHZ WHUPLQDO EORFN ≤ ��� PP� KHDW�UHVLVWDQW ZLULQJ�

3RZHU VXSSO\� ��9DF�GF� ���� RU� ��9DF�GF ± ���

RU ���9DF ± ���� �����+] RU ���9DF� ± ���� �����+]

3RZHU DEVRUSWLRQ� �9$ PD[�
'LVSOD\� � ò GLJLWV� UHG /('
,QSXWV� DFFRUGLQJ WR WKH RUGHU� 17&�37& RU 17&�37& �3W���

�7KHUPRFRXSOH -� .� 6 RU �·��P$� �·�9 � �·��9
5HOD\ RXWSXWV� /RDG UHOD\ 63'7 ����$� ���9DF

$ODUP� �;7���&� UHOD\ 63'7 ����$� ���9DF
2WKHU RXWSXW� EX]]HU �RSWLRQDO�
.LQG RI DFWLRQ� �%� 3ROOXWLRQ JUDGH� QRUPDO� 6RIWZDUH FODVV� $�
'DWD VWRULQJ� RQ WKH QRQ�YRODWLOH PHPRU\ �((3520��
2SHUDWLQJ WHPSHUDWXUH� �·�� �& ���·����)��
6WRUDJH WHPSHUDWXUH� ���·�� �& ����·����)��

5HODWLYH KXPLGLW\� ��÷��� �QR FRQGHQVLQJ�

0HDVXULQJ DQG UHJXODWLRQ UDQJH� DFFRUGLQJ WR WKH SUREH

&RQWUROOHU $FFXUDF\ D ���&� EHWWHU WKDQ ±���� RI IXOO VFDOH

��� &211(&7,216

���� ;7���& ² ��9 $&�'& 25 ��9 $&�'&
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� � � ��

+RW�.(<

����$���9

/LQH

,QSXW� �¸��P$
�¸�9 � �¸��9

� � � ��

37& � 17&

3UREH� 3W��� � ± � ���� 7KHUPRFRXSOH -� .� 6  ����� ����
��9DF�FG VXSSO\� �����

���� ;7���& ² ���9 $& 25 ���9 $&
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� �� �� ��

+RW�.(<

����$���9

/LQH

,QSXW �¸��P$
�¸�9 � �¸��9

� �� �� ��

37& � 17&

3W��� � ±�� ����� 7KHUPRFRXSOH -� .� 6  ���� � �����
���9DF VXSSO\� ���

���� ;7���& ² ��9$&�'& 25 ��9$&�'&
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� � � ��

+RW�.(<

����$���9 ����$���9

/LQH

$/$501�2�

,QSXW� �¸��P$
�¸�9 � �¸��9

� � � ��

37& � 17&

3UREH� 3W��� � ± � ���� 7KHUPRFRXSOH -� .� 6  ����� ����
��9DF�FG VXSSO\� �����
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/LQH

$ODUP1�2�

,QSXW �¸��P$
�¸�9 � �¸��9
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37& � 17&

3UREH� 3W��� �±�� ����� 7KHUPRFRXSOH -� .� 6 ���� � �����
���9DF VXSSO\� ���
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&2' 1DPH 5DQJH �&��) /HY
6HW 6HW SRLQW /6�·86� ���� �

+\� 'LIIHUHQWLDO �)XOO 6F�� )XOO 6F� ����� 3U�

/6� 0LQLPXP VHW SRLQW 'RZQ 6F�� 6HW PLQ 3U�

86� 0D[LPXP VHW SRLQW 6HW� )XOO 6F� PD[ 3U�

6�& $FWLRQ W\SH RXWSXW LQ ,QYHUVH� GLU GLUHFW LQ 3U�

$F $QWL�VKRUW F\FOH GHOD\� �·��� VHF � 3U�

RQ 0LQLPXP WLPH D VWDJH VWD\V VZLWFKHG 21 �·��� VHF � 3U�

RQR 0LQLPXP WLPH EHWZHHQ � IROORZLQJ VZLWFKLQJ 21 RI
WKH VDPH ORDG

�·��� PLQ � 3U�

$/& $ODUP FRQILJXUDWLRQ U( UHODW�� $E DEVROXWH U( 3U�

$// 0LQXPXP DODUP �$/& U(�
�$/& $E�

� · _6WDUW 6F��6HW_
6WDUW 6F�· $/X

����� �� 3U�

$/8 0D[LPXP DODUP �$/& U(�
�$/& $E�

� · _)XOO 6F��6HW_�
$//· )XOO 6FDOH

����� �� 3U�

$/+ $ODUP UHFRYHU\ GLIIHUHQWLDO �·)XOO VFDOH ����� 3U�

$/G $ODUP GHOD\ �·��� PLQ �� 3U�

G$2 $ODUP GHOD\ DW VWDUW XS �·��K ��PLQ ��� 3U�

6R� 2XWSXW VWDWXV ZLWK IDXOW\ SU� R)) RSHQ RQ FORVHG R)) 3U�

WE$� $ODUP UHOD\ GLVDEOLQJ QR� \(6 \(6 3U�

$6� $ODUP UHOD\ SRODULW\ &/·R3 R3 3U�

/FL� 6WDUW VFDOH ZLWK FXUUHQW RU YROWDJH LQSXW �����·���� YDULRXV 3U�

8FL� (QG VFDOH ZLWK FXUUHQW RU YROWDJH LQSXW �����·���� YDULRXV 3U�

23E 3UREH FDOLEUDWLRQ �)XOO 6F�� )XOO 6F� ��� 3U�

U(6 5HVROXWLRQ LQ 12� G( ���� F( ���� LQ 3U�

8G0 0HDVXUHPHQW XQLW �WHPS��
�FXUUHQW�YROWDJH�

�& �&� �) �)�
� �&� � �)� � 5+� � EDU�
� 36,� � RII

YDULRXV 3U�

3E& .LQG RI SUREH 3W 3W���� - WF-� F WFN�

6 WF6� 3WF 37&� QWF 17&�

��� �·�9� �� �·��9�

FXU �·��P$

YDULRXV 3U�

3�) �UG ZLUH SUHVHQFH QR � ZLUHV�
\(6 � ZLUHV

QR 3U�

+(6 (QHUJ\ VDYLQJ GLIIHUHQWLDO 'RZQ 6F�� )XOO 6F� ��� 3U�

L�) 'LJLWDO LQSXW FRQILJXUDWLRQ F�+ � R)) � $X6 � +(6 �
($/ � E$/

($/ 3U�

L�3 'LJLWDO LQSXW SRODULW\ F/ FORVHG� R3 RSHQ F/ 3U�

GLG $ODUP GHOD\ IRU GLJ� LQSXW �·���P � 3U�

$GU 6HULDO DGGUHVV �·��� � 3U�

2Q) R)) IXQFWLRQ HQDEOLQJ QR QRW HQDEOHG�
\(6 HQDEOHG

QR 3U�

3WE 3DUDPHWHU WDEOH 5HDGDEOH RQO\ �� 3U�

U(/ 6RIWZDUH UHOHDVH 5HDGDEOH RQO\ ��� 3U�

3U� 7R DFFHVV WKH 3U� 5HDGDEOH RQO\ ��� 3U�

�2QO\ IRU ;7���&� � 2QO\ IRU LQVWUXPHQW ZLWK �·��P$ RU �·�9 RU �·��9

'L[HOO V�U�O� =�,� 9LD GHOO¶,QGXVWULD� ��
����� 3LHYH G¶$OSDJR �%/� ,7$/<
WHO� ��� � ���� � �� �� � ID[ ��� � ���� � �� �� ��
(�PDLO� GL[HOO#GL[HOO�FRP � KWWS���ZZZ�GL[HOO�FRP


