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)RU 8VH :LWWK 3$)�3+) 	 $3)0�+3)0 3DFNDJH 8QLWV

(OHFWULFDO VKRFN KD]DUG�
:$51,1*

)DLOXUH WR FDUHIXOO\ UHDG DQG IROORZ DOO LQVWUXFWLRQV LQ
WKLV PDQXDO FDQ UHVXOW LQ PDOIXQFWLRQ� SURSHUW\
GDPDJH� SHUVRQDO LQMXU\� DQG�RU GHDWK�

6KXW 2)) HOHFWULF SRZHU DW XQLW GLVFRQQHFW DQG�RU
VHUYLFH SDQHO EHIRUH EHJLQQLQJ WKH IROORZLQJ SURFH�
GXUHV�

7KH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV LQWHQGHG
IRU XVH E\ D TXDOLILHG VHUYLFH WHFKQLFLDQ IDPLOLDU ZLWK
VDIHW\ SURFHGXUHV DQG HTXLSSHG ZLWK WKH SURSHU WRROV
DQG WHVW LQVWUXPHQWV�

,QVWDOODWLRQ RU UHSDLUV PDGH E\ XQTXDOLILHG SHUVRQV
FDQ UHVXOW LQ KD]DUGV WR \RX DQG RWKHUV� ,QVWDOODWLRQ
PXVW FRQIRUP ZLWK ORFDO EXLOGLQJ FRGHV RU� LQ WKH
DEVHQFH RI ORFDO FRGHV� ZLWK 1DWLRQDO (OHFWULFDO &RGH
$16,�1)3$ �������� RU FXUUHQW HGLWLRQ�

127(� 6XSSO\ YROWDJH� DPSHUDJH� IXVH DQG GLVFRQQHFW VZLWFK
VL]HV 0867 FRQIRUP ZLWK DOO WHFKQLFDO VSHFLILFDWLRQV LQ WKLV
PDQXDO DQG RQ WKH XQLW UDWLQJ SODWH�
�� 6KXW 2)) HOHFWULF SRZHU DW XQLW GLVFRQQHFW VZLWFK RU VHU�

YLFH SDQHO�
�� 5HPRYH WKH WKUHH DFFHVV SDQHOV DV VKRZQ LQ )LJXUH ��
�� 5HPRYH WKH ILOOHU SODWH IURP WKH EORZHU ER[� )LJXUH ��

�� ,QVHUW WKH KHDWHU LQWR WKH FDELQHW RSHQLQJ DV VKRZQ LQ )LJ�
XUH �� ([HUFLVH FDXWLRQ WR SUHYHQW WHDULQJ RI LQVXODWLRQ
RU GDPDJH WR KHDWHU HOHPHQW�

�� 6HFXUH WKH HOHFWULF KHDW DFFHVVRU\ ZLWK VFUHZV UHPRYHG
IURP ILOOHU SODWH�

�� 5RXWH ZLUHV WKURXJK WKH ZKLWH IRDP SDG LQ WKH GLYLVLRQ SDQ�
HO WR WKH FRQWURO VLGH� 0RXQW WKH KHDWHU FLUFXLW EUHDNHU�UHOD\
SODWH RQ WKH FRQWURO VLGH RI WKH GLYLVLRQ SDQHO XVLQJ WKH IRXU
KROHV DQG VFUHZV SURYLGHG� )LJXUH ��

�� &RQQHFW WKH SOXJ RQ WKH KHDWHU ZLULQJ LQWR WKH UHFHSWDFOH RQ
WKH FRQWURO ERDUG RQ WKH VLGH RI WKH FDELQHW� )LJXUH ��

�� &RQQHFW ZLULQJ IRU ORZ YROWDJH DQG OLQH YROWDJH DV VKRZQ LQ
)LJXUH � DQG KHDWHU ZLULQJ GLDJUDP�

�� 5HLQVWDOO DOO SDQHOV�
��� 0DUN DQ µ;µ LQ WKH DSSURSULDWH ER[ IRU WKH KHDWHU RQ WKH XQLW

UDWLQJ SODWH�

)LJXUH � ,QVWDOOLQJ 7KH (OHFWULF +HDW $FFHVVRU\

5HPRYH
� 3DQHOV

5HPRYH
� 3DQHOV

5XQ KHDWHU ZLUHV
WKURXJK ZKLWH
IRDP SDG

0RXQW KHDWHU FRQWURO SODWH RQ FRQWURO SDQHO�

3OXJ IURP +HDWHU

)LOOHU 3ODWH

'LYVLRQ 3DQHO
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:LULQJ
$OO OLQH YROWDJH FRQQHFWLRQV DQG JURXQG FRQQHFWLRQV 0867 EH
PDGH ZLWK FRSSHU ZLUH�

7KH SRZHU VXSSO\ ZLULQJ0867 KDYH RYHUFXUUHQW SURWHFWLRQ� 7KLV
FDQ EH HLWKHU IXVHV RU FLUFXLW EUHDNHUV� 7KH PD[LPXP VL]H IRU WKH
RYHUFXUUHQW SURWHFWLRQ LV VKRZQ LQ WKH FROXPQ ODEHOHG ´0D[� )XVH
RU 1(& +$&5 %UHDNHU �$PSV�µ LQ WKH (OHFWULFDO 'DWD 7DEOH RU RQ
WKH XQLW UDWLQJ SODWH�

&RQQHFW VXSSO\ YROWDJH ZLUHV WR WKH &LUFXLW %UHDNHUV RQ WKH KHDW�
HU RU WR WKH SLJWDLOV RQ WKH KHDWHU� 3RZHU IRU WKH EORZHU PRWRU LV
VXSSOLHG WKURXJK WKH FRQQHFWRU IURP WKH KHDWHU WR WKH FRQWURO
ERDUG�

*URXQGLQJ
3HUPDQHQWO\ JURXQG WKH HOHFWULF KHDW DFFHVVRU\ LQ DFFRUGDQFH
ZLWK ORFDO FRGHV DQG RUGLQDQFHV DQG LQ WKH 8QLWHG 6WDWHV ZLWK 1D�
WLRQDO (OHFWULFDO &RGH $16,�1)3$�������� RU FXUUHQW HGLWLRQ�
8VH D FRSSHU FRQGXFWRU RI WKH DSSURSULDWH VL]H IURP WKH HOHFWULF
KHDW DFFHVVRU\ JURXQG OXJ� WR D JURXQGLQJ OXJ RQ WKH FLUFXLW
EUHDNHU SDQHO� 2Q PRGHOV ZLWK PRUH WKDQ RQH FLUFXLW� D VHSDUDWH
FRSSHU JURXQG ZLUH 0867 EH FRQQHFWHG IRU HDFK FLUFXLW�

$GMXVWLQJ 7KHUPRVWDW $QWLFLSDWRU
6HW WKH KHDW DQWLFLSDWRU RI WKH WKHUPRVWDW WR WKH SURSHU YDOXH� 6HH
LQVWUXFWLRQV SURYLGHG ZLWK WKH WKHUPRVWDW EHIRUH PDNLQJ WKLV DG�
MXVWPHQW�

+HDWHU 0RGHO $QWLFLSDWRU 6HWWLQJ

�� ���

��� �� ���

��� �� ���

�� ���

6WDJLQJ
7KH KHDWHU HOHPHQWV DUH WXUQHG RQ LQ LQFUHPHQWV� 5HIHU WR 6WDJ�
LQJ 7DEOH� ,Q DGGLWLRQ RQ KHDWHUV ODUJHU WKDQ �.:� WKH KHDW FDQ EH
VWDJHG ��VW 	 �QG� HLWKHU WKURXJK DQ LQGRRU WKHUPRVWDW RU E\ XVLQJ
DQ RXWGRRU WKHUPRVWDW� 7KLV VDWLVILHV VWDJLQJ UHTXLUHPHQWV LP�
SRVHG E\ VRPH HOHFWULF XWLOLWLHV RQ KHDWHUV ODUJHU WKDQ � NLORZDWWV�

$ FRQWURO VLJQDO ���9� IURP :� RQ WKH ,QGRRU 7·VWDW WR :� RQ WKH
FRQWURO ERDUG HQHUJL]HV WKH �VW VWDJH RI KHDW� $ FRQWURO VLJQDO
���9� WR :� RQ WKH FRQWURO ERDUG HQHUJL]HV WKH VHFRQG VWDJH RI
HOHFWULF KHDW� 7R WXUQ 21 ERWK VWDJHV DW WKH VDPH WLPH� XVLQJ RQH
FRQWURO VLJQDO� :� DQG :� DUH MXPSHUHG WRJHWKHU�

,I WKH LQGRRU WKHUPRVWDW GRHV QRW KDYH VWDJLQJ FDSDELOLWLHV� DFFHV�
VRU\ HOHFWURQLF RXWGRRU WKHUPRVWDWV DUH DYDLODEOH WKDW ZLOO FRQWURO
WZR VWDJHV RI HOHFWULF KHDW�

7HPSHUDWXUH 5LVH &KHFN
7HPSHUDWXUH ULVH LV WKH GLIIHUHQFH EHWZHHQ WKH VXSSO\ DQG UHWXUQ
DLU WHPSHUDWXUHV�

127(� 7KH WHPSHUDWXUH ULVH FDQ EH DGMXVWHG E\ FKDQJLQJ WKH
KHDWLQJ VSHHG WDS DW WKH XQLW·V EORZHU WHUPLQDO EORFN� 5HIHU WR WKH
XQLW·V ,QVWDOODWLRQ ,QVWUXFWLRQV IRU DLUIORZ LQIRUPDWLRQ�

$ WHPSHUDWXUH ULVH JUHDWHU WKDQ ���) ������&� LV QRW UHFRP�
PHQGHG�

�� 7R FKHFN WKH WHPSHUDWXUH ULVH WKURXJK WKH XQLW� SODFH WKHU�
PRPHWHUV LQ WKH VXSSO\ DQG UHWXUQ DLU GXFWV DV FORVH WR WKH
XQLW DV SRVVLEOH�

�� 2SHQ $// UHJLVWHUV DQG GXFW GDPSHUV�
�� 6HW WKHUPRVWDW +HDW��&RRO VHOHFWRU WR +($7�
�� 6HW WKH WKHUPRVWDW WHPSHUDWXUH VHWWLQJ DV KLJK DV LW ZLOO JR�
�� 7XUQ HOHFWULF SRZHU 21�
�� 2SHUDWH XQLW $7 /($67 � PLQXWHV� WKHQ FKHFN WHPSHUD�

WXUH ULVH�
127(� 7KH PD[LPXP RXWOHW DLU WHPSHUDWXUH IRU DOO PRGHOV LV
����) ������&��

�� 6HW WKHUPRVWDW WR QRUPDO WHPSHUDWXUH VHWWLQJ�
�� 7XUQ HOHFWULF SRZHU 2))�
�� %H VXUH WR VHDO DOO KROHV LQ GXFWV LI DQ\ ZHUH FUHDWHG GXULQJ

WKLV SURFHVV�

5

*

<

:

7KHUPRVWDW

&RQWURO %RDUG
5 & 2 < * :� :�

5

*

&

2

<

:
�

:
�

6WDJLQJ

7KHUPRVWDW
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&RROLQJ ZLWK (OHFWULF +HDW +HDW 3XPS ZLWK (OHFWULF +HDW

)LJXUH � 7\SLFDO /RZ 9ROWDJH &RQWURO :LULQJ

&RQWURO %RDUG
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7HFKQLFDO 'DWD

+($7(5

02'(/ 8VHG :LWK 6XSSO\ 9ROWDJH .: 5DWLQJ

1RPLQDO +HDWLQJ

%78+

6XSSO\

&LUFXLW 1R�

+HDWHU

$PSV

0LQLQXP &LUFXLW

$PSDFLW\

0D[LPXP 2YHUFXUUHQW

3URWHFWLYH 'HYLFH

�$PSV�
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7HPSHUDWXUH 5LVH �) # &)0

+HDWHU
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7RWDO +HDWLQJ
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