
9DULDEOH�2SWLFDO�$WWHQXDWRU�LQ�%(5
7HVW�$SSOLFDWLRQV
$SSOLFDWLRQ�1RWH

7KLV�DSSOLFDWLRQ�QRWH�ZLOO�KHOS�XVHUV�RI�RSWLFDO�DWWHQXDWRUV�WR
XQGHUVWDQG�WKH�NH\�IHDWXUHV�RI�$JLOHQW·V�QHZ�DWWHQXDWRU
IDPLO\��$V�DQ�H[DPSOH�D�W\SLFDO�UHFHLYHU��5[��WHVW�LQ�%LW�(UURU
5DWH��%(5��WHVWLQJ�LV�GHVFULEHG��7KH�RSHUDWLRQ�RI�WKH
DWWHQXDWRU�LQ�WKH�RSWLFDO�SDWK�LV�GHVFULEHG��UDWKHU�WKDQ�%(5
WHVWLQJ�DV�VXFK��2QO\�VLQJOH�PRGH�ILEHU�DSSOLFDWLRQV�DUH
FRQVLGHUHG�
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,QWURGXFWLRQ

$JLOHQW·V������$�DQG������$
RSWLFDO�DWWHQXDWRUV�IHDWXUH�D
SRZHU�FRQWURO�IXQFWLRQDOLW\�WKDW
DOORZV�WKH�RXWSXW�SRZHU�OHYHO�WR
EH�VHW�GLUHFWO\��7KLV�GRFXPHQW
GHVFULEHV�KRZ�WKHVH�PRGXOHV�DUH
XVHG�LQ�%(5�WHVW�DSSOLFDWLRQV�
VXFK�DV�D�W\SLFDO�UHFHLYHU��5[�
WHVW�

>$JLOHQW·V������$�DQG������$
DUH�SXUH�DWWHQXDWRU�PRGXOHV��$OO
FDOLEUDWLRQ�IHDWXUHV�DUH�DV
GHVFULEHG�KHUH��EXW�WKHUH�LV�QR
SRZHU�PRQLWRULQJ��$OO�DFWLYH
SRZHU�FRQWURO�IHDWXUHV�DUH
DSSOLFDEOH�RQO\�WR������$�DQG
�����$�@

7KH�DWWHQXDWRU�PRGXOH�ILUPZDUH
XVHV�WKH�IHHGEDFN�VLJQDO�RI�D
SKRWR�GLRGH�DIWHU�D�PRQLWRU
FRXSOHU��ERWK�LQWHJUDWHG�LQ�WKH
PRGXOH��WR�VHW�WKH�GHVLUHG�SRZHU
OHYHO�DW�WKH�RXWSXW�RI�WKH�PRGXOH�
:KHQ�WKH�SRZHU�FRQWURO�PRGH�LV
HQDEOHG��WKH�PRGXOH�DXWRPDWLFDOO\
FRUUHFWV�SRZHU�FKDQJHV�DW�WKH
LQSXW�WR�PDLQWDLQ�WKH�RXWSXW�OHYHO
VHW�E\�WKH�XVHU�

6LQFH�WKHUH�LV�DQ�LQKHUHQW
XQFHUWDLQW\�DW�FRQQHFWRU
LQWHUIDFHV��FDOLEUDWLRQ�LV�UHTXLUHG�
7KH�SRZHU�OHYHOV�VHW�E\�WKH
$JLOHQW������$�DQG������$�UHIHU
WR�WKH�RXWSXW�SRZHU�OHYHO
PHDVXUHG�DW�WKLV�FDOLEUDWLRQ�ZLWK
DQ�H[WHUQDO�SRZHUPHWHU��$
FRPSUHKHQVLYH�RIIVHW�IXQFWLRQDOLW\

LQ�WKH�ILUPZDUH�HQKDQFHV�WKH
QHFHVVDU\�FDOLEUDWLRQ�SURFHVVHV�

%(5�WHVWLQJ�KDV�JHQHUDO
DSSOLFDWLRQ��'XULQJ�WKH�DGYDQFHG
SKDVHV�RI�SURGXFWLRQ��GHYLFHV�DUH
WHVWHG�XVLQJ�UHODWHG�WHVWV��VXFK�DV
WKH�621(7�6'+�WHVW��621(7�6'+
7HVWHUV�FRQWDLQ�D�%(57��EXW�WKH
GDWD�VRXUFH�DGGV�621(7�6'+
GDWD�IUDPHV�WR�WKH�GDWD�JHQHUDWHG
E\�D�35%6�JHQHUDWRU��+RZHYHU�
WKH�VHW�XS�LV�HVVHQWLDOO\�WKH�VDPH�
7\SLFDO�WUDQVPLVVLRQ�UDWHV�DUH
���*E�V��2&��������*E�V��2&�
������DQG���*E�V��2&������

$SSOLFDWLRQV�RI�RSWLFDO�DWWHQXDWRU
$WWHQXDWRUV�DUH�XVHG�ZLWK
SRZHUPHWHUV�WR�FRQWURO�WKH�RSWLFDO
SRZHU�OHYHO�LQ�DQ�RSWLFDO
WUDQVPLVVLRQ�SDWK��7\SLFDOO\��D
FRXSOHU�DIWHU�WKH�DWWHQXDWRU
VHSDUDWHV�VRPH�RSWLFDO�SRZHU
IURP�WKH�ILEHU�WR�EH�PRQLWRUHG�E\
D�SRZHUPHWHU��$IWHU�DQ�LQLWLDO
FDOLEUDWLRQ�SURFHVV��RI�WKH
DWWHQXDWRU��FRXSOHU��SDWFKFRUGV
DQG�FRQQHFWRUV�LQ�WKH�WHVW�VHWXS��
WKH�RXWSXW�SRZHU�LV�NQRZQ�E\
PHDVXULQJ�WKH�SRZHU�DW�WKH
PRQLWRU�WDS��7UDGLWLRQDOO\��D
FRPSXWHU�EDVHG�WHVW�VHW�XS
TXHULHV�WKH�SRZHUPHWHU�IRU�D
YDOXH��VHQGV�DQ�DSSURSULDWH
FRPPDQG�WR�WKH�DWWHQXDWRU��WKHQ
TXHULHV�WKH�SRZHUPHWHU�DJDLQ�
XQWLO�WKH�DFWXDO�SRZHU�OHYHO�LV
ZLWKLQ�D�VSHFLILHG�WROHUDQFH�RI�WKH
GHVLUHG�SRZHU�OHYHO��$JLOHQW¶V
�����$�DQG������$�KDYH
LPSOHPHQWHG�H[DFWO\�WKLV�SRZHU
VHWWLQJ�IHDWXUH�LQ�RQH�PRGXOH�

2QH�HVVHQWLDO�SDUDPHWHU�IRU�%(5
WHVWV�LV�WKH�RSWLFDO�SRZHU�DW�WKH
GHYLFH�XQGHU�WHVW��'87���7KH�%(5
RI�WKH�'87�LV�W\SLFDOO\�VSHFLILHG
IRU��DQG�WKHUHIRUH�WHVWHG�DJDLQVW�
WKH�RSWLFDO�LQSXW�SRZHU��$�'87
FDQ�EH�D�UHFHLYHU��5[��RU
WUDQVFHLYHUV�WUDQVSRQGHUV��5[7[��
6XFK�GHYLFHV�DUH�WHVWHG�DW�VHYHUDO
VWDJHV�LQ�WKHLU�PDQXIDFWXULQJ
FKDLQ��DV�FRPSRQHQWV��DV�PRGXOHV�
DQG�VR�RQ��XS�WR�ILQDO�SURGXFWV
VXFK�DV�OLQH�FDUGV�

2SWLFDO�DWWHQXDWRUV�DUH�DOVR�XVHG
ZLWK�'LJLWDO�&RPPXQLFDWLRQ
$QDO\VHUV��'&$V��LQ�VHYHUDO�WHVWV
VXFK�DV�WUDQVPLWWHU��7[��DQG
WUDQVFHLYHU��5[7[��WHVWV�WR
GHWHUPLQH�WKH�RSWLFDO�OLQN�SRZHU
EXGJHW�XVLQJ�H\H�FRPSOLDQFH
WHVWLQJ��7KH�RSWLFDO�VLJQDO�LV
DWWHQXDWHG�XQWLO�WKH�H\H�RSHQLQJ
YLRODWHV�WKH�GHILQHG�H\H�PDVNV
UHJLRQV�IRU�VSHFLILF�VWDQGDUGV�
VXFK�DV�WKH�*LJD%LW�(WKHUQHW
VWDQGDUG�RU�DQ\�621(7�6'+
VWDQGDUG��7LPH�GRPDLQ�SDUDPHWHUV
�VXFK�DV�-LWWHU��5LVH�DQG�)DOO�7LPH�
KDYH�WR�EH�PHDVXUHG�DW�GHILQHG
LQSXW�SRZHU�OHYHOV�WKDW�FDQ�EH�VHW
XVLQJ�RSWLFDO�DWWHQXDWRUV��7KLV
DYRLGV�RYHUGULYLQJ�WKH�'&$·V
RSWLFDO�LQSXW�VWDJH��ZKLFK�GLVWRUWV
WKH�HOHFWULFDO�VLJQDO�DQG�LQWURGXFHV
LQDFFXUDFLHV�LQWR�WKH�DQDO\VLV�

7KH�RSHUDWLRQ�RI�WKH�DWWHQXDWRU�LV
GHVFULEHG�XVLQJ�D�%(5�7HVW�VHW�XS�
+RZHYHU�WKH�DWWHQXDWRU�FDQ�DOVR
EH�XVHG�LQ�DSSOLFDWLRQV�VXFK�DV
WKRVH�PHQWLRQHG�DERYH�
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2SHUDWLRQ
7KH�RSHUDWLRQV�GHVFULEHG�LQ�WKLV
VHFWLRQ�FDQ��LQ�JHQHUDO��EH
SHUIRUPHG�HLWKHU�YLD�WKH�XVHU
LQWHUIDFH��RU�YLD�FRPSXWHU
FRQWUROOHG�*3,%�FRPPDQGV�

7KH�DWWHQXDWRU�FDQ�EH�XVHG�LQ�WZR
ZD\V��7KH�XVHU�FDQ�VSHFLI\�HLWKHU
DQ�DWWHQXDWLRQ�IDFWRU��RU�DQ�RXWSXW
SRZHU�OHYHO�

���:KHQ�DQ�DWWHQXDWLRQ�IDFWRU�LV
HQWHUHG��WKH�DWWHQXDWRU�FKDQJHV
WKH�OLQN�ORVV�WR�WKH�JLYHQ�YDOXH�
7KH�RXWSXW�SRZHU�UHDGLQJ�DGDSWV
WR�WKLV�QHZ�VHWWLQJ�DXWRPDWLFDOO\�
7KLV�RSHUDWLRQ�FRXOG�EH�XVHG�LQ
H\H�FRPSOLDQFH�WHVWLQJ�RU�IRU
HYDOXDWLQJ�RWKHU�WLPH�GRPDLQ
SDUDPHWHUV��7R�JDLQ�PRUH
DFFXUDF\�UHIHU�WR�WKH�VHFWLRQ�´7LSV
DQG�7ULFNVµ�

�D��:KHQ�DQ�RXWSXW�SRZHU�OHYHO�LV
HQWHUHG��WKH�DWWHQXDWLRQ�IDFWRU�LV
FKDQJHG�XQWLO�WKH�DSSURSULDWH
SRZHU�OHYHO�LV�DSSOLHG�WR�WKH�'87�
7KLV�LV�SRVVLEOH�EHFDXVH�WKH
DWWHQXDWRU�FRQWDLQV�DQ�LQWHUQDO
SRZHUPHWHU��7KH�DWWHQXDWRU�FDQ
DOVR�VWRUH�WKH�VXP�RI�WKH�LQWULQVLF�
H[WULQVLF��DQG�ZDYHOHQJWK
GHSHQGHQW�ORVVHV�RI�WKH�RSWLFDO
SDWK�DQG�DSSO\�WKHP
DXWRPDWLFDOO\��7KLV�RSHUDWLRQ
FRXOG�EH�XVHG�IRU�%(5�7HVW
PHDVXUHPHQWV�DV�ZHOO�DV�RWKHU
WLPH�GRPDLQ�SDUDPHWHU
PHDVXUHPHQWV�

$V�WKH�DWWHQXDWLRQ�IDFWRU�LV
FKDQJHG�WR�FRUUHVSRQG�WR�WKH�QHZ

SRZHU��WKH�DWWHQXDWLRQ�UHDGLQJ�LV
XSGDWHG��$EVROXWH�YDOXHV�DUH�RQO\
SRVVLEOH�LI�WKH�DWWHQXDWRU�KDV�EHHQ
FDOLEUDWHG�ZLWKLQ�WKH�RSWLFDO�SDWK
RI�WKH�WHVW�VHW�XS��5HIHU�WR�´+RZ
WR�FDOLEUDWH�WR�FRPSHQVDWH�IRU
XQNQRZQ�ORVV�;µ��$IWHU�VHWWOLQJ�WR
WKH�VHOHFWHG�SRZHU�OHYHO��WKH
DWWHQXDWRU·V�RXWSXW�SRZHU�IROORZV
FKDQJHV�WR�WKH�LQSXW�SRZHU�RI�WKH
DWWHQXDWRU�

�E��$Q�DGYDQFHG�RSHUDWLQJ�PRGH�LV
WKH�SRZHU�FRQWURO�PRGH��,Q�SRZHU
FRQWURO�PRGH��WKH�RXWSXW�SRZHU�LV
FRQWLQXRXVO\�PRQLWRUHG�E\�WKH
LQWHJUDWHG�SRZHUPHWHU��FRPSDUHG
ZLWK�WKH�VHW�SRZHU�OHYHO��DQG
DGMXVWHG�DFFRUGLQJO\��7KH
DWWHQXDWLRQ�IDFWRU�LV�DGMXVWHG�WR
FRPSHQVDWH�IRU�YDULDWLRQV�LQ�LQSXW
SRZHU��WKDW�LV�DQ\�FKDQJH�LQ�WKH
RXWSXW�SRZHU�JHQHUDWHG�E\�WKH
VRXUFH��RU�GLIIHUHQW�RSWLFDO�VZLWFK
SDWKV�DQG�VZLWFK�UHSHDWDELOLW\�

0RUH�VSHFLILF�GHWDLOV�DERXW�WKH
SRZHU�PRGH�DQG�WKH�FRQWURO
IXQFWLRQDOLW\�DUH�GLVFXVVHG�LQ�WKH
VHFWLRQ�´+RZ�WR�XVH�WKH
DWWHQXDWRU�ZLWK�LQWHJUDWHG�SRZHU
FRQWUROµ�

)RU�FDOLEUDWLRQ�SXUSRVHV�WKHUH�DUH
WKUHH�GLIIHUHQW�W\SHV�RI�RIIVHWV�

�� α2IIVHW�LV�XVHG�WR�RIIVHW�WKH
DWWHQXDWLRQ�IDFWRU��VR
DOORZLQJ�D�FKDQJH�WR�WKH�OLQN
DWWHQXDWLRQ�WR�EH�UHIHUHQFHG
WR�D�SDUWLFXODU�DWWHQXDWLRQ
YDOXH��7KH�'VS→2II�IXQFWLRQ
VHWV�WKH�α2IIVHW�WR�WKH�QHJDWLYH

RI�WKH�DFWXDO�DWWHQXDWLRQ�VR
WKDW�WKH�GLVSOD\�VKRZV�]HUR
DWWHQXDWLRQ�

�� 32IIVHW�LV�XVHG�WR�RIIVHW�WKH�VHW
SRZHU�OHYHO�DJDLQVW�ORVVHV�GXH
WR�WKH�SDWFK�FRUGV�DQG
FRQQHFWRUV�XVHG�EHWZHHQ�WKH
RXWSXW�RI�WKH�DWWHQXDWRU�DQG
WKH�LQSXW�RI�WKH�'87��7KH
IXQFWLRQ�30→2II�UHDGV�WKH
SRZHU�YDOXH�RI�DQ�DGGLWLRQDO
UHIHUHQFH�SRZHUPHWHU�KRVWHG
E\�WKH�VDPH�PDLQIUDPH��7KH
GLIIHUHQFH�EHWZHHQ�WKH�SRZHU
YDOXH�UHDG�E\�WKH�LQWHJUDWHG
SRZHUPHWHU�DQG�WKLV
UHIHUHQFH�SRZHUPHWHU�LV
VWRUHG�DV�32IIVHW�

�� 7KH�DWWHQXDWRU�LV�FDOLEUDWHG�DW
WKH�IDFWRU\�WR�FRPSHQVDWH�IRU
LQWULQVLF�ZDYHOHQJWK
GHSHQGDQW�HIIHFWV��,Q�DGGLWLRQ�
H[WULQVLF�ZDYHOHQJWK
GHSHQGDQW�HIIHFWV�FDQ�EH
FRPSHQVDWHG�IRU�XVLQJ�WKH
λ2IIVHW��IHDWXUH��8S�WR�����
ZDYHOHQJWK�DQG�RIIVHW�SDLUV
FDQ�EH�VWRUHG�LQ�WKH
DWWHQXDWRU·V�PHPRU\��7KHVH
YDOXHV�DUH�QRW�GLVSOD\HG�RQ
WKH�RYHUYLHZ�VFUHHQ�RI�WKH
DWWHQXDWRU·V�XVHU�LQWHUIDFH�
EXW�DUH�UHWULHYDEOH�YLD�LWV
PHQX��7KH�IXQFWLRQ�30→2II
LV�DOVR�DSSOLFDEOH�IRU�λ2IIVHW�
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+RZ�WR�XVH�WKH
DWWHQXDWRU�ZLWK
LQWHJUDWHG�SRZHU
FRQWURO

3URYLGHG�WKDW�WKH�DWWHQXDWRU�KDV
EHHQ�FDOLEUDWHG�IRU�WKH�WHVW�VHWXS�
DQ�RXWSXW�SRZHU�OHYHO�WR�WKH�'87
FDQ�EH�VSHFLILHG�GLUHFWO\��7KH
DFFXUDF\�RI�WKLV�PHWKRG�GHSHQGV
RQ�WKH�DFFXUDF\�RI�WKH
SRZHUPHWHU�XVHG�IRU�FDOLEUDWLRQ�
7R��IRU�H[DPSOH��HOLPLQDWH�FRXSOLQJ
ORVVHV��HQWHU�WKH�DSSURSULDWH
RIIVHW�LQ�32IIVHW�

(QWHULQJ�FRUUHFWLRQ�YDOXHV�LQ�DQ
DUUD\�RI�XS�WR������λ2IIVHW�YDOXHV
FDQ�EH�XVHG�WR�FRPSHQVDWH�IRU�WKH
ZDYHOHQJWK�GHSHQGHQW�ORVVHV�RI
FRPSRQHQWV�LQ�WKH�RSWLFDO�SDWK��DV
GLVFXVVHG�SUHYLRXVO\��'LVDEOH�WKH
ZDYHOHQJWK�RIIVHW�IXQFWLRQ�EHIRUH
HQWHULQJ�QHZ�RIIVHW�YDOXHV��7KH
DWWHQXDWRU�XVHV�WKHVH�YDOXHV�ZKHQ
WKLV�IXQFWLRQ�LV�HQDEOHG�

'XULQJ�D�WHVW�
• ,I�WKH�RSHUDWLQJ�ZDYHOHQJWK

PDWFKHV�D�ZDYHOHQJWK�LQ�WKH
DUUD\��WKH�H[DFW�RIIVHW�YDOXH
LV�XVHG��7KH�VWDWXV�OLQH
GLVSOD\�VKRZV�RIIVHW�

• ,I�WKH�RSHUDWLQJ�ZDYHOHQJWK�LV
EHWZHHQ�WZR�RIIVHW�YDOXHV
WKH�RIIVHW�YDOXH�LV�FDOFXODWHG
E\�OLQHDU�LQWHUSRODWLRQ��7KH
VWDWXV�OLQH�GLVSOD\�LQGLFDWHV
WKDW�WKH�YDOXH�LV�LQWHUSRODWHG�

• ,I�WKH�RSHUDWLQJ�ZDYHOHQJWK�LV
JUHDWHU�WKDQ��RU�OHVV�WKDQ��WKH

UDQJH�RI�RIIVHWV�VWRUHG�WKH
FORVHVW�YDOXH�LV�H[WUDSRODWHG�
7KH�VWDWXV�OLQH�GLVSOD\
LQGLFDWHV�WKDW�WKH�YDOXH�LV
H[WUDSRODWHG�

,I�WKH�SRZHU�FRQWURO�IXQFWLRQ�LV
HQDEOHG��WKH�VHW�SRZHU�LV
FRQWUROOHG�DJDLQVW�DQ\�RXWSXW
SRZHU�GULIW�E\�WKH�RSWLFDO�VRXUFH�
$V�WKH�VRXUFH·V�RXWSXW�SRZHU
GHFUHDVHV��WKH�DWWHQXDWLRQ�IDFWRU
DOVR�GHFUHDVHV�WR�LQFUHDVH
WUDQVPLVVLRQ�ZLWKLQ�WKH
DWWHQXDWRU��,I�WKH�DWWHQXDWLRQ�LV
GULYHQ�WR��G%��WKH�([FHVVLYH
3RZHU�LQGLFDWRU�LV�GLVSOD\HG��VLQFH
WKH�LQSXW�SRZHU�LV�WRR�ORZ�WR�EH
FRPSHQVDWHG�IRU�

OLQHDU�LQWHUSRODWLRQ
H[WUDSRO�
VDPH�YDOXH
IRU�DOO�λ!λQ

H[WUDSRO��
VDPH�YDOXH
IRU�DOO�λ�λ�

2IIVHW�YDOXH

λ

)LJXUH���([WUDSRODWLRQ�DQG�LQWHUSRODWLRQ�RI�RIIVHW�YDOXHV
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7\SLFDO�6HW�XS�IRU�5;�6HQVLWLYLW\�7HVW

6HW�XS

'HVFULSWLRQ

$�%(5�7HVWHU�JHQHUDWHV�SVHXGR
UDQGRP�ELW�VHTXHQFHV��7KH�35%6
GDWD�VWUHDP�LV�DGDSWHG�WR�D�ILEHU
RSWLF�WUDQVPLVVLRQ�OLQH�E\�D
NQRZQ�FKDUDFWHUL]HG�WUDQVPLWWHU
�H�R���7KH�RSWLFDO�VLJQDO�LV�IHG�LQWR
WKH�YDULDEOH�DWWHQXDWRU��ZKLFK
VLPXODWHV�WUDQVPLVVLRQ�OLQN�ORVVHV�
$Q�RXWSXW�SRZHU�OHYHO�LV�VHW
�WDNLQJ�DGYDQWDJH�RI�WKH
DWWHQXDWRU·V�LQWHJUDWHG
SRZHUPHWHU�DQG�FRUUHFWLRQ
IXQFWLRQDOLW\���7KH�'87�LWVHOI
FRQYHUWV�WKH�RSWLFDO�VLJQDO�LQWR�DQ

HOHFWULFDO�VLJQDO�VXLWDEOH�IRU�WKH
%(5�7HVWHU��7KH�%(57
V\QFKURQL]HV�DQG�FRPSDUHV�WKH
RXWJRLQJ�DQG�LQFRPLQJ�GDWD��7KH
DWWHQXDWLRQ�RI�WKH�OLQN�LV
LQFUHPHQWHG�XQWLO�WKH�HUURUV
H[FHHG�D�GHILQHG�WKUHVKROG�OHYHO�
VXFK�DV�%(5���������:KHQ�WKLV
SRLQW�LV�UHDFKHG��WKH�RXWSXW�SRZHU
DSSOLHG�WR�WKH�'87�LV�JLYHQ�E\�WKH
DWWHQXDWRU·V�LQWHJUDWHG
SRZHUPHWHU��VLQFH�WKH�VHQVLWLYLW\
OHYHO�DW�WKH�GHILQHG�%(5�LV�WKH

PHDVXUHG�SRZHU�LQFOXGLQJ
FRUUHFWLRQ�YDOXHV�
&RQQHFWRU�&21��LV�SOXJDEOH
EHWZHHQ�WKH�'87�DQG�WKH
SRZHUPHWHU�XVHG�IRU�FDOLEUDWLRQ�

+RZHYHU��EHWZHHQ�WKH�DWWHQXDWRU
RXWSXW�DQG�'87�LQSXW�WKHUH�DUH
DGGLWLRQDO�XQNQRZQ�ORVVHV��FDXVHG
E\�WKH�SDWFKFRUG�XVHG��LWV
FRQQHFWRUV��DQG�RWKHU�ZDYHOHQJWK
GHSHQGHQW�FRPSRQHQWV��7KH�VXP
RI�WKHVH�ORVVHV�LV�FDOOHG�;�LQ�WKLV
GRFXPHQW.

%(5�7HVWHU

7;
(�J��35%6��A��

)LEHU�2SWLF�/LQH

YDU��DWWHQXDWRU5;
'87

3RZHUPHWHU

Mainframe 816 X

*ROGHQ�'HYLFH

8QNQRZQ�ORVVHV
�FRXSOLQJ�DQG�RU
ZDYHOHQJWK�GHSHQGHQW�
 ;

;

3RZHUPHWHU

2QO\�IRU�FDOLEUDWLRQ

CON1CON2

CON2

8156X

)LJXUH���7\SLFDO�5;�6HQVLWLYLW\�WHVW�VHW�XS�XVLQJ�%(57
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)LJXUH���7HVW�VHW�XS�GXULQJ�8VHU�&DOLEUDWLRQ�YHUVXV�ZDYHOHQJWK

%(5�7HVWHU

7;
H�J��35%6��A��

)LEHU�2SWLF�/LQH

YDU��DWWHQXDWRU5;
'87

3RZHUPHWHU

Mainframe 816 X

*ROGHQ�'HYLFH

8QNQRZQ�ORVVHV
�FRXSOLQJ�DQG�RU
ZDYHOHQJWK�GHSHQGHQW�
 ;

X

3RZHUPHWHU

([WHUQDO�3:0�RQO\�IRU�FDOLEUDWLRQ

CON1   CON2

CON2

8156X

([DPSOH�KRZ�WR�FRPSHQVDWH�XQNQRZQ�ORVV�´;µ�XVLQJ�&DOLEUDWLRQ

6HW�XS�IRU�FDOLEUDWLRQ�

'HVFULSWLRQ�RI�&DOLEUDWLRQ�7HVW
6HW�XS

7KH�FDOLEUDWLRQ�LV�SHUIRUPHG�ZLWKLQ
WKH�%(5�WHVW�VHW�XS�

7KH�IRFXV�LV�QRZ�;��ZKLFK�ZDV
XQGHILQHG�LQ�WKH�WHVW�VHW�XS
GHVFULEHG�SUHYLRXVO\

3OHDVH�QRWH�WKDW�WKH�EDVLF
FRQILJXUDWLRQ�KDV�QRW�FKDQJHG�
H[FHSWLQJ�WKDW�FRQQHFWRU�&21��LV
QRZ�SOXJJHG�LQWR�WKH�UHIHUHQFH
SRZHUPHWHU·V�LQSXW�LQVWHDG�RI�WKH
'87��ILJXUH����

,Q�PXOWL�FKDQQHO�HQYLURQPHQWV
�0DLQIUDPH�����$�DQG�����$�
RQO\�RQH�UHIHUHQFH�SRZHUPHWHU�LV
QHFHVVDU\�WR�FDOLEUDWH�DOO
FKDQQHOV.
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6WUXFWXUH�RI�WKH�XVHU
ZDYHOHQJWK�FDOLEUDWLRQ
SURFHVVHV

7KH�XVHU�ZDYHOHQJWK�FDOLEUDWLRQ
SURFHVV�LV�XVHG�WR�GHWHUPLQH
RIIVHW�YDOXHV�IRU�HYHU\�RSHUDWLRQ
ZDYHOHQJWK��7KHVH�RIIVHW�YDOXHV
DUH�VWRUHG�LQ�WKH�QRQ�YRODWLOH
PHPRU\�RI�WKH�DWWHQXDWRU�

7KHUH�DUH�WZR�SRVVLEOH�PHWKRGV�

�� 7KH�ILUVW�PHWKRG�LV�DSSOLFDEOH
ZKHQ�WKH�H[WHUQDO�UHIHUHQFH
SRZHUPHWHU�LV�KRVWHG�E\�WKH
VDPH�PDLQIUDPH�DV�WKH
DWWHQXDWRU��+HUH��WKH
ZDYHOHQJWK�RIIVHW�LV
GHWHUPLQHG�DQG�VWRUHG�XVLQJ�D
VRIWNH\�FRPPDQG��RU�YLD�WKH
HTXLYDOHQW�*3,%�FRPPDQG��,Q
WKLV�FDVH��WZR�VHSDUDWH�SRZHU
UHDGLQJV��WKH�FDOFXODWLRQ�RI
GLIIHUHQFH�EHWZHHQ�WKHVH
SRZHU�YDOXHV��DQG�HQWHULQJ
WKH�UHVXOW�LQWR�WKH
DWWHQXDWRU·V�ZDYHOHQJWK
RIIVHW�WDEOH�ORFDWHG�LQ�D�IODVK
PHPRU\��LV�GRQH
DXWRPDWLFDOO\�

7KH�UHIHUHQFH�SRZHUPHWHU
PXVW�EH�DVVLJQHG�WR�D�SRLQWHU�
QDPHO\�WKH�DWWHQXDWRU·V
LQWHUQDO�725()�YDULDEOH�

,I�\RX�ZLVK�WR�GR�WKLV�IURP�D
FRPSXWHU�SURJUDP��LQLWLDOL]H
725()�XVLQJ�WKH�DSSURSULDWH�*3,%
FRPPDQG�EHIRUH�GHWHUPLQLQJ�WKH
LQWHUQDO�ZDYHOHQJWK�RIIVHW��7KHVH
*%,3�FRPPDQGV�DUH�GHVFULEHG�LQ
\RXU�PDLQIUDPH·V�3URJUDPPLQJ
*XLGH��2WKHUZLVH��E\�XWLOL]LQJ�WKH
XVHU�LQWHUIDFH�\RX�DUH�SURPSWHG�WR
DVVLJQ�D�UHIHUHQFH�SRZHUPHWHU
DIWHU�VHOHFWLQJ�WKLV�FDOLEUDWLRQ
IXQFWLRQ�

$OO�WKH�SRZHUPHWHUV�XVHG�VKRXOG
EH�]HURHG�IURP�WLPH�WR�WLPH��WR
FRPSHQVDWH�IRU�WKH�RIIVHW�FDXVHG
E\�GDUN�FXUUHQW�LQ�WKH�GHWHFWRU
GLRGH�

)LJXUH���3RVVLEOH�LPSOHPHQWDWLRQ�RI�:DYHOHQJWK�2IIVHW�&DO�0HWKRG��

3RVVLEOH�LPSOHPHQWDWLRQ�:DYHOHQJWK�2IIVHW�&DO�0HWKRG��
Takes the needed offset values automatically, and

stores them directly in the attenuator’s internal flash memory.

Attenuator AND reference PWM must be hosted by the same mainframe.

Zero powermeters

Initialisation

81566A / 81567A (same averaging time as ref PWM, offset, unit, shutter)

Reference power meter (same averaging time as above, unit)

Load address of reference powermeter to attenuator’s internal TOREF variable

For every operation wavelength of TX

Apply operating wavelength to optical path

Set attenuator wavelength

Set powermeter wavelength

Perform internal wavelength offset determination

using user interface softkey or appropriate GPIB command
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���7KH�VHFRQG�PHWKRG�LV�WR�ORDG
WKH�SRZHU�YDOXH�PHDVXUHG�E\�WKH
LQWHUQDO�SRZHUPHWHU�RI�WKH
DWWHQXDWRU��DQG�E\�WKH�UHIHUHQFH
SRZHU�PHWHU��LQWR�WKH�V\VWHP
FRQWUROOHU��3&��VHSDUDWHO\�

7KH�3&�FDOFXODWHV�WKH�RIIVHW�DV
WKH�GLIIHUHQFH�EHWZHHQ�WKH�SRZHU
YDOXHV��WKHQ�XVHV�WKH�DSSURSULDWH
FRPPDQGV�WR�VWRUH�WKH
ZDYHOHQJWK�RIIVHW�YDOXH�SDLU�LQ�WKH
DWWHQXDWRU·V�PHPRU\��7KLV
PHWKRG��UHIHUUHG�WR�DV�PHWKRG���
PXVW�EH�XVHG�LI�WKH�UHIHUHQFH
SRZHUPHWHU�XVHG�IRU�FDOLEUDWLRQ�LV
QRW�KRVWHG�E\�WKH�VDPH�PDLQIUDPH
DV�WKH�DWWHQXDWRU�

$OO�WKH�SRZHUPHWHUV�XVHG�VKRXOG
EH�]HURHG�IURP�WLPH�WR�WLPH��WR
FRPSHQVDWH�IRU�WKH�RIIVHW�FDXVHG
E\�GDUN�FXUUHQW�LQ�WKH�GHWHFWRU
GLRGH�

)LJXUH���&RPSOHWH�&DOLEUDWLRQ�6WUXFWXUH

,PSOHPHQWHG�:DYHOHQJWK�2IIVHW�&DO 0HWKRG��
Takes two separate power readings (reference power (Pref) and internal Atti (Patti)

Stores wavelength, both power readings, delta of this in

a) plain ASCII Test file / VEE ASCII
specific

b) ExcelSheet

c) directly into attenuator’s internal flash
memory

Zero all power meters

Initialisation

81566A / 81567A same averaging time as ref PWM, offset, unit, shutter)

External Reference Powermeter (same averaging time and unit as above)

for every operation wavelength of TX

Apply operating wavelength to optical path

Set reference power meter wavelength

Read reference power external PWM (Pref)

Read Atti’s internal PWM value (Patti)

Store wavelength value in array

Store Pref value in array

Store Patti value in array

Determine number of taken values (used by for

loops in further processing)

Calculate delta between (Offset := Patti - Pref)

Store delta as offset in array

drop down menu

store in atti store ASCII store in Excel

copy wavelength, offset pairs

in attenuator’s internal non

volatile memory

ask for filename

store wavelength, Pref,

Patti, offset as plain ASCII

and VEE specific ASCII file

copy wavelength, Pref and

Patti and offset(wavelength)

in Excel

Set attenuator wavelength
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'HVFULSWLRQ�RI�SURJUDP·V�NH\�HOHPHQWV��PHWKRG���

7KLV�VHFWLRQ�ZLOO�JLYH�D�GHWDLOHG�YLHZ�RI�WKH�NH\�VWHSV�KDYH�WR�EH�SHUIRUPHG�WR�FDOLEUDWH�WKH�DWWHQXDWRU�XVLQJ�PHWKRG���

6RXUFH�0HWKRG���3DUW���,QLWLDOL]DWLRQ

      �)LJXUH���,QLWLDOLVDWLRQ�RI�LQVWUXPHQWV
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6RXUFH�0HWKRG��3DUW����&DOLEUDWLRQ

'HVFULSWLRQ

$�ORRS�LV�VHW�XS�WKDW�LQFOXGHV
HYHU\�ZDYHOHQJWK�XVHG��GHILQHG�E\
WZR�HQG�SRLQWV�DQG�D�VWHS�VL]H��
7KH�DWWHQXDWLRQ�ZDYHOHQJWK��DQG
WKH�SRZHU�PHWHU�ZDYHOHQJWK��LV
DOVR�VHW��$�EXLOW�LQ�IXQFWLRQ�LV

FDOOHG�WR�SHUIRUP�WKH�ZDYHOHQJWK�
RIIVHW�FDOLEUDWLRQ�

'HOD\V�DUH�LPSOHPHQWHG�WR�DYRLG
SROOLQJ�PHDVXUHPHQW�LQVWUXPHQWV
IRU�¶ILQLVKLQJ�FXUUHQW�FRPPDQG·

VWDWXV��7R�DLG�UHDGDELOLW\��HUURU
KDQGOLQJ�LV�RPLWWHG�EXW�VKRXOG�EH
LPSOHPHQWHG�LQ�UHDO�SURJUDPV�

)LJXUH���6RXUFH�RI�FDOLEUDWLRQ�0HWKRG��



Page 11 of 16

'HVFULSWLRQ�RI�SURJUDP·V�NH\�HOHPHQWV��PHWKRG���

7KLV�VHFWLRQ�ZLOO�JLYH�D�GHWDLOHG�YLHZ�RI�WKH�NH\�VWHSV�IRU�FDOLEUDWLQJ�WKH�DWWHQXDWRU�XVLQJ�PHWKRG���

0HDVXULQJ�RI�3UHI�DQG�3DWWL�RYHU�ZDYHOHQJWK

6RXUFH

'HVFULSWLRQ

7R�FDOFXODWH�WKH�ORVV�EHWZHHQ�WKH
DWWHQXDWRU·V�LQWHUQDOO\�PHDVXUHG
SRZHU�OHYHO�DQG�WKH�'87·V�LQSXW
SRZHU�OHYHO��ODWHU�HQWHUHG�DV�WKH
XVHU�FDO�YDOXH���D�ORRS�LV�VHW�XS
WKDW�LQFOXGHV�HYHU\�ZDYHOHQJWK
XVHG��GHILQHG�E\�WZR�HQG�SRLQWV
DQG�D�VWHS�VL]H��

)RU�HDFK�ZDYHOHQJWK�
• WKH�ZDYHOHQJWK�LWVHOI
• WKH�SRZHU�PHDVXUHG�E\�WKH

$WWHQXDWRU·V�LQWHUQDO
SRZHUPHWHU��3DWWL���DQG

• WKH�SRZHU�PHDVXUHG�E\�WKH
UHIHUHQFH�SRZHUPHWHU��3UHI�
DUH�VWRUHG�LQ�DUUD\V�IRU
IXUWKHU�SURFHVVLQJ�

7R�HQVXUH�WKDW�WKH�YDOXHV
PHDVXUHG�DUH�FRPSDUDEOH��WKH
DYHUDJLQJ�WLPH�RI�WKH�UHIHUHQFH
SRZHUPHWHU�PXVW�PDWFK�WKH
DYHUDJLQJ�WLPH�RI�WKH�DWWHQXDWRU·V
EXLOW�LQ�SRZHUPHWHU��DQG�DOO�WKH
SRZHUPHWHUV�XVHG�PXVW�KDYH�EHHQ
]HURHG�SURSHUO\�

)LJXUH���'HWDLOHG�YLHZ�RI�PHDVXULQJ�3UHI�DQG�3DWWL�YHUVXV�ZDYHOHQJWK
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&DOFXODWLRQ�RI�QHHGHG�RIIVHW�YDOXHV�WR�EH�HQWHUHG�LQ�LQWHUQDO�PHPRU\�RI
DWWHQXDWRU�ZLWK�SRZHU�FRQWURO

6RXUFH

'HVFULSWLRQ

)RU�HDFK�ZDYHOHQJWK��WKH�SRZHU
YDOXH�PHDVXUHG�E\�WKH�UHIHUHQFH
SRZHUPHWHU�LV�VXEWUDFWHG�IURP�WKH
SRZHU�YDOXH�PHDVXUHG�E\�WKH
DWWHQXDWRU·V�LQWHUQDO�SRZHUPHWHU�
7KHVH�RIIVHW�YDOXHV�DUH�VWRUHG�LQ
DQ�DUUD\�

    )LJXUH���'HWDLOHG�YLHZ�RI�FDOFXODWLRQ�RIIVHW�YDOXHV
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6WRULQJ�GHWHUPLQHG�ZDYHOHQJWK�GHSHQGHQW�RIIVHW�YDOXHV�LQWR�WKH�$WWHQXDWRU¶V
XVHU�SURJUDPPDEOH�RIIVHW�WDEOH�PHPRU\

6RXUFH

'HVFULSWLRQ

8VLQJ�D�ORRS�HYHU\�SDLU��FRQVLVWLQJ
RI�D�ZDYHOHQJWK�DQG�D�FDOFXODWHG
RIIVHW�YDOXH��LV�VWRUHG�LQ�WKH
DWWHQXDWRU·V�LQWHUQDO�IODVK
PHPRU\�
2IIVHW�DQG�ZDYHOHQJWK�YDOXHV�DUH
UHWULHYHG�IURP�HDUOLHU�VWDJHV�LQ�WKH
SURJUDP�

,Q�FODVVLFDOO\�VWUXFWXUHG�SURJUDPV
WKHVH�YDOXHV�DUH�UHWULHYHG�IURP
JOREDO�YDULDEOHV�RU�DFFHVVHG�YLD
SRLQWHUV�

       )LJXUH����'HWDLOHG�YLHZ�RI�VWRULQJ�ZDYHOHQJWK�GHSHQGHQW�RIIVHW�YDOXHV�LQ�$WWHQXDWRU�PHPRU\
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7LSV�	�7ULFNV

+LQWV�IRU�HQVXULQJ�WKH
UHSHDWDELOLW\�RI�PHDVXUHPHQWV
WDNHQ�XVLQJ�RSWLFDO�LQVWUXPHQWV

• 0DNH�VXUH�WKDW�WKH�FRQQHFWRU
VXUIDFHV�DUH�QRW�GDPDJHG��DUH
FOHDQ�DQG�DSSURSULDWH�IRU�WKH
UHFHSWDFOH��&KHFN�ZKHWKHU
VWUDLJKW�RU�DQJOHG�FRQQHFWRUV
VKRXOG�EH�XVHG�

• )RU�FOHDQLQJ�LQVWUXFWLRQV��UHIHU
WR�WKH�DGGLWLRQDO�OLWHUDWXUH�OLVW
DW�WKH�HQG�RI�WKLV�QRWH�

• 'R�QRW�VWUHVV�WKH�ILEHU�IDFH�E\
RYHU�WLJKWHQLQJ�WKH�FRQQHFWRU
LQWR�WKH�UHFHSWDFOH�

• 6WDELOL]H�IUHH�KDQJLQJ�FDEOHV
WR�DYRLG�KLJKHU�ORVVHV�DQG
VWUHVVHV�DW�WKH�FRQQHFWRU
HQGV�

• 'R�QRW�WRXFK�WKH�ILEHUV��RU
PRYH�DQ\�FRPSRQHQWV�RU
GHYLFHV�GXULQJ�WKH�WHVW�

• 'RFXPHQW�\RXU�WHVW�VHW�XS�
,QFOXGH�WKH�GDWH��WKH�SXUSRVH
RI�PHDVXUHPHQW��KLQWV�
FRPPHQWV��ILEHU�W\SH�
FRQQHFWRU�W\SH��HTXLSPHQW
XVHG��ODVW�FDOLEUDWLRQ�GDWH�
QH[W�FDOLEUDWLRQ�GDWH��DQG�VR
RQ�

• /DEHO�WKH�FDEOHV�DQG
FRQQHFWRUV�XVHG�LQ�WHVWV�

+RZ�WR�LQFUHDVH�WKH�DFFXUDF\
RI�WKH�DWWHQXDWRU

7KH�ZDYHOHQJWK�GHSHQGHQFLHV�RI
WKH�LQWHUQDO�ILOWHU�DUH�FRPSHQVDWHG
IRU�DXWRPDWLFDOO\�E\�D�IDFWRU\
FDOLEUDWLRQ�SURFHVV��+RZHYHU��WKH
DFFXUDF\�RI�DWWHQXDWLRQ�PD\�EH
LPSURYHG�E\�WKH�IROORZLQJ�ILQH
WXQLQJ�SURFHGXUH�

�� 6HW�WKH�RSHUDWLRQ�ZDYHOHQJWK
RI�WKH�DWWHQXDWRU�WR�WKH
ZDYHOHQJWK�RI�WKH�VRXUFH�

�� 6HW�WKH�DWWHQXDWLRQ�WR��G%
�� 3HUIRUP�D�SRZHU

PHDVXUHPHQW�ZLWK�DQ�H[WHUQDO
UHIHUHQFH�SRZHU�PHWHU�DQG
WDNH�WKH�YDOXH�DV�UHIHUHQFH�
VR�WKDW�WKH�SRZHUPHWHU
GLVSOD\�VKRZV��G%

�� 6HW�WKH�DWWHQXDWRU�WR���G%
DWWHQXDWLRQ

�� $GMXVW�WKH�RSHUDWLRQ
ZDYHOHQJWK�RI�WKH�DWWHQXDWRU
XQWLO�WKH�SRZHU�UHDGLQJ�RI�WKH
UHIHUHQFH�SRZHU�PHWHU�LV�DV
FORVH�DV�SRVVLEOH�WR����G%�

�� 8VH�WKLV�ZDYHOHQJWK�DV�WKH
RSHUDWLQJ�ZDYHOHQJWK�IRU�WKH
DWWHQXDWRU�

8VH�WKLV�SURFHGXUH�IRU�OLJKW
VRXUFHV�ZLWK�D�EURDG�VSHFWUXP
�H�J��)3�/DVHUV��WR�DGMXVW�WKH
ZDYHOHQJWK�VHWWLQJ�RI�WKH
DWWHQXDWRU�WR�WKH�PHDQ��ZHLJKWHG�
ZDYHOHQJWK�RI�WKH�VRXUFH�

*ORVVDU\

7KLV�VHFWLRQ�LV�LQWHQGHG�WR�KHOS
FODULI\�WKH�PHDQLQJ�RI�VRPH
VSHFLDOLVW�WHUPV��,W�FDQQRW
VXEVWLWXWH�IRU�GHWDLOHG�GHVFULSWLRQV
RI�SDUWLFXODU�PHDVXUHPHQW
WHFKQLTXHV�

%(5
7KHUH�DUH�WZR�FRPPRQ�XVHG
WHUPV��%LW�(UURU�5DWH�DQG�%LW�(UURU
5DWLR�

7KH�%LW�(UURU�5DWH�LV�D�YDOXH�WKDW
UHSUHVHQWV�WKH�QXPEHU�RI�FRUUHFWO\
UHFHLYHG�ELWV�EHIRUH�RQH
PLVLQWHUSUHWHG�ELW�RFFXUV��$
W\SLFDO�PHDVXUHG�YDOXH�PLJKW�EH
%(5��[�������ZKLFK�PHDQV�WKDW
WKH�ELW�IROORZLQJ�WKH�����WK�ELW�LQ�D
WUDQVPLVVLRQ�OLQN�LV�PLVLQWHUSUHWHG�

%LW�(UURU�5DWLR�LV�WKH�UDWLR�RI
PLVLQWHUSUHWHG�ELWV�WR�WKH�WRWDO
QXPEHU�RI�WUDQVPLWWHG�ELWV�RYHU
WKH�GXUDWLRQ�RI�WKH�WHVW��7KLV
PHDQV�KRZ�ORQJ�WKH�%(5�7HVWHU
FRPSDUHG�WKH�LQFRPLQJ�GDWD
VWUHDP�WR�WKH�RXWSXW�GDWD�VWUHDP�
�*DWLQJ�
$�W\SLFDO�PHDVXUHG�YDOXH�PLJKW�EH
�[������

%(57�²�%LW�(UURU�5DWH�7HVWHU
$Q�LQVWUXPHQW�XVHG�WR�PHDVXUH
WKH�TXDOLW\�RI�D�WUDQVPLVVLRQ�OLQN
GHVFULEHG�E\�WKH�%(5�SDUDPHWHU��,W
FRQVLVWV�RI�D�FORFN�DQG�D�GDWD
JHQHUDWRU�XVHG�WR�JHQHUDWH�WHVW
SDWWHUQV��7KH�HUURU�GHWHFWRU
FRXQWV�ELW�HUURUV�E\�FRPSDULQJ�WKH
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LQFRPLQJ�GDWD�ELW�E\�ELW�ZLWK�WKH
LQWHUQDOO\�JHQHUDWHG�UHIHUHQFH
SDWWHUQ��FRPSDUHV�WKH�LQFRPLQJ
GDWD�VWUHDP�WR�WKH�RXWSXW��2QFH
WKH�VWUHDPV�DUH�V\QFKURQL]HG�WKH
%(57�NQRZV�SUHFLVHO\�WKH�ELW�WR
H[SHFW��5HIHU�WR�UHODWHG�OLWHUDWXUH
OLVW�RQ�WKH�ODVW�SDJH�
7KH�SDWWHUQ�JHQHUDWRU�RI�D�%(5
7HVWHU�LV�GULYHQ�E\�D�FORFN�WKDW
SURYLGHV�WKH�WUDQVPLVVLRQ�UDWH�
7KH�SDWWHUQ�JHQHUDWRU�RXWSXWV�D
�Q���ORQJ�35%6��ZKLFK�UHSUHVHQWV
D�SVHXGR�UDQGRP�ELQDU\�VHTXHQFH.

35%6�²�3VHXGR�5DQGRP�%LW
�%LQDU\��6HTXHQFH
(PXODWHV�UHDO�WUDQVPLWWHG
DSSOLFDWLRQ�GDWD��ZKLFK�DUH
WUDQVPLWWHG��7KLV�LV�JHQHUDWHG�E\�D
35%6�*HQHUDWRU��ZKLFK�LV
LPSOHPHQWHG�LQ�%(57��7HVW
SDWWHUQV�DUH�H�J��������SRO\QRPLDO
'����'������ ����LQYHUWHG

'&$���GLJLWDO�FRPPXQLFDWLRQ
DQDO\]HU
7KH�VSHFLILF�KDUGZDUH�WR
FKDUDFWHULVH�DQG�YHULI\�GLJLWDO
WUDQVPLVVLRQ�OLQNV��%DVLFDOO\�WKH
'&$�LV�D�KLJK�VSHHG�VFRSH�ZLWK�D
EDQGZLGWK�XS�WR���*+]�ZKLFK
LQFOXGHV�QHWZRUN�DQDO\VLV�WHVW
IXQFWLRQDOLW\���7KH�PDLQIUDPH
FRQVLVWV�RI�H�J��D�KLJK�VSHHG
VFRSH�ZLWK�H\H�FRPSOLDQFH
WHVWLQJ�IHDWXUHV�DQG�H�J��7'5
PRGXOH��WLPH�GRPDLQ
UHIOHFWURPHWU\�PRGXOH��WR
PHDVXUH�UHIOHFWLRQV�RQ�D
WUDQVPLVVLRQ�OLQH��WKH�OLQH
LPSHGDQFH��FRSSHU�ZLUH���%HVLGH
WKH�HOHFWULFDO�LQSXWV�WKHUH�DOVR
RSWLFDO�LQSXWV�LPSOHPHQWHG�LQ�WKH

PRGXOHV��)RU�GLIIHUHQW�VWDQGDUGV
GLIIHUHQW�PRGXOHV�DUH�H[LVWLQJ�

(\H�GLDJUDPV
7KHVH�GLDJUDPV�DUH�WKH�UHVXOW�RI�D
YLVXDOL]DWLRQ�WHFKQLTXH�RI�D�ELW
ZLWKLQ�UDQGRPO\�RFFXUULQJ�ELW
VHTXHQFHV��$OO�LQFRPLQJ�ELWV�DUH
GUDZQ�RQ�HDFK�RWKHU��ZKLFK
DOORZV�PHDVXULQJ�MLWWHU�DQG�RWKHU
SDUDPHWHUV�WR�EH�H[DPLQHG��,Q
JHQHUDO��DQ\�RVFLOORVFRSH�ZLWK�DQ
H[WHUQDO�WULJJHU�LQSXW�KDV�WKH
IXQFWLRQDOLW\�WR�SHUIRUP�VXFK�D
YLVXDOL]DWLRQ�

(\H�0DVN�&RPSOLDQFH�7HVWLQJ
,V�WKH�YHULILFDWLRQ�RI�WKH�LQFRPLQJ
ELWV�RQ�FRPSOLDQFH�WR�VSHFLILHG
HGJH�SRLQWV��ZKLFK�DUH�VHW�E\
GHILQLWLRQ�RI�WUDQVPLVVLRQ
VWDQGDUGV��7KLV�LV�GRQH�E\
RYHUOD\LQJ�D�UHVWULFWHG�DUHD��D
PDVN��ZLWKLQ�DQ�H\H�GLDJUDP
JHQHUDWHG�E\�D�'&$��7KH�ELW
WUDFHV�DUH�QRW�DOORZHG�WR�YLRODWH
WKLV�DUHD��)RU�HDFK�WUDQVPLVVLRQ
VWDQGDUG�D�VSHFLILF�PDVN�H[LVWV�
7KHVH�PDVNV�DUH�EXLOW�LQ�KLJK�
VSHHG�VFRSHV�ZLWK�H\H
FRPSOLDQFH�WHVWLQJ�IXQFWLRQDOLW\�
7KH�PDVN�GHPDQGV�RQ�WKH
WUDQVPLVVLRQ�OLQN�GDWD�VWUHDP�D
VSHFLILF�H\H�RSHQLQJ��H[WLQFWLRQ
UDWLR��-LWWHU�SHUIRUPDQFH�

*ROGHQ�7;
$�WHUP�GHVFULELQJ�D�GHYLFH�ZLWK
NQRZQ�SURSHUWLHV�UHJDUGLQJ�LWV
EHKDYLRXU�LQ�D�GHILQHG�RSHUDWLQJ
HQYLURQPHQW��7KLV�LV�DOVR�RIWHQ
FDOOHG�WKH�5HIHUHQFH�7UDQVPLWWHU�
ZKLFK�HQVXUHV�WKDW�WKH

WUDQVPLWWHG�GDWD�DUH�DOZD\V�LQ
VDPH�VKDSH�

'87
'HYLFH�8QGHU�7HVW���VXFK�DV�DQ
RSWLFDO�WUDQVPLWWHU��RSWLFDO
UHFHLYHU��WUDQVFHLYHU���WUDQVSRQGHU�
WKH�ILEHU�LWVHOI��DPSOLILHU�DQG�VR
RQ«

G%P
2XWSXW�3RZHU�UHIHUULQJ�WR��P:
H[SUHVVHG�LQ�ORJDULWKPLF�PDQQHU�
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Agilent Technologies’
Test and Measurement Support,
Services, and Assistance
Agilent Technologies aims to maximize the value you receive, while minimizing your risk and problems. We strive to ensure that you get the test and
measurement capabilities you paid for and obtain the support you need. Our extensive support resources and services can help you choose the right
Agilent products for your applications and apply them successfully. Every instrument and system we sell has a global warranty. Support is available for
at least five years beyond the production life of the product. Two concepts underlie Agilent’s overall support policy: "Our Promise" and "Your Advantage."

Our Promise
Our Promise means your Agilent test and measurement equipment will meet its advertised performance and functionality. When you are choosing new
equipment, we will help you with product information, including realistic performance specifications and practical recommendations from experienced
test engineers. When you use Agilent equipment, we can verify that it works properly, help with product operation, and provide basic measurement
assistance for the use of specified capabilities, at no extra cost upon request. Many self-help tools are available.

Your Advantage
Your Advantage means that Agilent offers a wide range of additional expert test and measurement services, which you can purchase according to your
unique technical and business needs. Solve problems efficiently and gain a competitive edge by contracting with us for calibration, extra-cost upgrades,
out-of-warranty repairs, and on-site education and training, as well as design, system integration, project management, and other professional
engineering services. Experienced Agilent engineers and technicians worldwide can help you maximize your productivity, optimize the return on
investment of your Agilent instruments and systems, and obtain dependable measurement accuracy for the life of those products.

By internet, phone, or fax, get assistance with all your test & measurement needs
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Need to Test 40 Gb/s? Solutions to accelerate the
next generation optical internet p/n 5988-2038EN
Agilent 81250 Parallel Bit-Error-Rate Tester,
Product Overview p/n 5968-9188E
Need to test BER? Complete solutions for high-
speed digital transmission, Brochure p/n 5968-
9250E
Cleaning Procedures for Lightwave Test &
Measurement, Pocket Guide p/n 5963-3538F
In the Complex World of Data Transmission,
accurate waveform measurements are fast and
simple, p/n 5968-8548E
Omniber a family to approach your testing needs,
p/n 5988-2182EN
HP SpectralBER 2.5Gb/s DWDM Test Solution,
p/n 5968-5448E
Bitalyzer Error Performance Analyzer, p/n 5968-
8545E
Accurately characterize your Gbit systems and
devices
“HP 71612B 12Gb/s error performance analyzer” ,
p/n 5968-2810E
Agilent 8163 Lightwave Multimeter
Agilent 8164A Lightwave Measurement System
Agilent 8166A Lightwave Multichannel System
Configuration Guide p/n 5988-1571EN
Agilent 81560A/81561A Optical Attenuator
Agilent 81566A/81567A Optical Attenuator
with Power Control Technical Specifications
p/n 5988-2696EN


