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1 Introduction

7KH�6+)�($����*,*�(UURU�$QDO\]HU�LV�D�WRRO�IRU�WKH�GHWHFWLRQ�RI�HUURUV�LQ�JLJDELW
WUDQVPLVVLRQ� V\VWHPV�� 8VHG� LQ� FRQMXQFWLRQ� ZLWK� WKH� 6+)� %3*� ��� $� %LW� 3DWWHUQ
*HQHUDWRU��D�V\VWHP�IRU�ELW�HUURU�UDWH�WHVWV�FDQ�EH�IRUPHG��(DVH�RI�XVH�LV�HQVXUHG�E\
VLPSOH�KDUGZDUH�IXQFWLRQV�DOORZLQJ�SKDVH�DGMXVWPHQWV�RU�LQSXW�WKUHVKROG�YDULDWLRQV
RI WKH�DQDO\]HU��,W�LV�WKHUHIRUH�LGHDO�IRU�UHVHDUFK�DQG�GHYHORSPHQW�RI�KLJK�VSHHG�ORJLF
00,&V�DQG�GLJLWDO�FRPPXQLFDWLRQV�V\VWHPV��)XUWKHU�DSSOLFDWLRQV�LQFOXGH�WKH�WHVWLQJ
RI KLJK�UDWH�3&0�DQG�6'+�V\VWHPV�DV�ZHOO�DV�GLJLWDO�RSWLFDO�FRPSRQHQWV�DQG�VXE�
QDQRVHFRQG�SXOVH�HQJLQHHULQJ�
%LW� UDWHV� XS� WR����*%LW�V� FDQ�EH� DQDO\]HG��7KH�ELW� UDWH� WHVWHG� LV� WZLFH� WKDW� RI� WKH
FORFN�IUHTXHQF\��$Q�LQSXW�IRU�DQ�H[WHUQDO�FORFN�JHQHUDWRU�LV�SURYLGHG��DQG�DQ�LQWHUQDO
IL[HG�IUHTXHQF\�ORZ�QRLVH�FU\VWDO�RVFLOODWRU�FORFN�LV�DYDLODEOH�DV�DQ�RSWLRQ��,Q�)LJXUH
��� RQ�WKH�IROORZLQJ�SDJH��WKH�EDVLF�HOHPHQWV�RI�WKH�6+)�($����*,*�DUH�SUHVHQWHG
LQ D�EORFN�FLUFXLW�GLDJUDP��7KH�FORFN�LV�EXIIHUHG�DQG�GLYLGHG�LQWR�WZR�FKDQQHOV��RQH
RI ZKLFK� FRQWDLQV� D� IUHTXHQF\� GLYLGHU�� $� ���� ���*%LW�V� IDVW� GHPXOWLSOH[HU� FLUFXLW
UHGXFHV�WKH�LQSXW�GDWD�UDWH�WR�IRXU�VLJQDOV��HDFK�ZLWK�D�UDWH�RI����*%LW�V��7KH�SKDVH
VKLIW�EHWZHHQ�WKH�FORFN�DQG�GDWD�VLJQDOV�FDQ�EH�DGMXVWHG�XVLQJ�D�FRPSXWHU�FRQWUROOHG
GHOD\�OLQH��RIIHULQJ�D�GHOD\�RI�XS�WR����SV��ZLWK�D�UHVROXWLRQ�RI��SV�
)RXU� IXUWKHU�����GHPXOWLSOH[HUV� WKHQ�UHGXFH� WKH�GDWD� UDWH�GRZQ� WR����� *%LW�V� DQG
FRPSDUH� WKH� GDWD� ELW� E\� ELW� WR� LQWHUQDOO\� JHQHUDWHG� 35%� VHTXHQFHV�� %XLOW� LQ� 35%6
OHQJWKV�DUH����²������²������²��RU���²���(UURUV�DUH�GLVSOD\HG�IRU�HDFK�FKDQQHO�DV�ZHOO
DV�WKH�WRWDO�QXPEHU�RI�HUURUV��0HDVXUHPHQW�LQWHUYDOV�FDQ�EH�YDULHG�ZLWKLQ�WKH�UDQJH
���«����%LW�V�
:RUG V\QFKURQL]DWLRQ� LV� DFKLHYHG� DXWRPDWLFDOO\�� DV� LQGLFDWHG� E\� IRXU� /('V�ZKLFK
OLJKW�XS�ZKHQ�V\QFKURQL]DWLRQ�KDV�EHHQ�DFKLHYHG��6KLIWLQJ�RI�VXE�VHTXHQFHV� LV�DOVR
WHVWHG��DQG�DQ�HUURU�LV�GLVSOD\HG�GXH�WR�LQFRUUHFW�PXOWLSOH[HU�VLJQDO�LQWHUOHDYLQJ��HYHQ
LI D�VLQJOH�VXE�VHTXHQFH�FRQWDLQV�QR�HUURUV�
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2 Summary of Features

• +DQGOLQJ�RI�&&,77�FRQIRUPLQJ�35%6�SDWWHUQV���²������²������²������²�
• 6HOI�V\QFKURQL]LQJ��EURDGEDQG�RSHUDWLRQ
• 7KUHVKROG�DGMXVWPHQW�E\�*3,%�RU�PDQXDO�WKXPEZKHHO
• 08;�HUURU�LQGLFDWLRQ
• &ORFN�RXWSXWV�DW�VXEKDUPRQLF�UDWHV
• :RUG�IUDPH�RXWSXWV�IURP�HDFK�LQWHUQDO����*%LW�V�FKDQQHO��$��%��&�DQG�'�
• ([WHUQDO�FORFN�LQSXW����*+]��IRU�%3*����$��%3*����RU�%3*����(�FRPSDWLELOLW\
• ,QWHUQDO�FRPSXWHU�FRQWUROOHG����*+]�WLPLQJ�GHOD\�OLQH
• 'LVSOD\�RI�WRWDO�HUURUV�DQG�HUURUV�LQVLGH�HDFK�RI�WKH�IRXU�LQWHUQDO����*%LW�V

VXEFKDQQHOV
• )XOO�FORFN�LQSXW�VHOHFWDEOH�XS�WR����*+]
• ,QWHUQDO���GLJLW�WUXH�IUHTXHQF\�FRXQWHU�GLVSOD\LQJ�WKH�ELW�UDWH
• 0HDVXUHPHQW�VHTXHQFH�VWDUW�E\�77/�VLJQDO�RU�SXVK�EXWWRQ
• :LGH�UDQJH�RI�VHOHFWDEOH�JDWH�WLPHV
• ([WHUQDO�*3,%�FRQWURO
• /RZ QRLVH��ORZ�MLWWHU�WLPLQJ�FLUFXLWV
• %XUVW�0RGH��IDVW�V\QFKURQL]LQJ��FDSDELOLW\
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3 Specifications

2SHUDWLQJ�UDQJH ���*%LW�V«!���*%LW�V
3KDVH�DGMXVWPHQW�EHWZHHQ�FORFN�DQG�GDWD�VLJQDO�ð � ���SV
&ORFN�SKDVH�PDUJLQ�²
measured with ���²��35%6�DW�44 GBit/s for an input
signal with 100 mV eye height

����

&ORFN�,QSXW��UXJJHGL]HG�����PP�PDOH�FRQQHFWRU�FDSDFLWLYHO\�FRXSOHG 6���²���G%
����9SS

� G%P
%LW�3DWWHUQ��35%6�1RLVH�VHTXHQFHV ���²�

���²�
���²�
��²�

6HQVLWLYLW\�DW����*%LW�V�����²��SDWWHUQ �����P9SS

7ULJJHU�2XWSXWV�
%LWUDWH����%LWUDWH����%LWUDWH�����$&�FRXSOHG
:RUGIUDPH��$&�FRXSOHG

����± ��� 9SS� 6���²���G%����± ����9SS

'DWD�,QSXW��15=��ORJLF�SRV��QHJ��VHOHFWDEOH PD[����9SS� 6���²���G%
(UURU�FRXQWHU�
'LVSOD\�PHDVXULQJ�LQWHUYDO��GDWD�ELWV�
%LW�(UURU�UDWH

���«����
����«�����

3RZHU�VXSSO\ ���9«����9���9«����9��«���+]
:HLJKW ��NJ
6L]H��:ï+ï'� ���ï���ï����PP
2SHUDWLQJ�WHPSHUDWXUH
6WRUDJH�WHPSHUDWXUH

���� WR ���&
² ���WR�����&

¹ ���*+]�SUHFLVLRQ�GHOD\�OLQH�ZLWK�'&�PRWRU�GULYH�
² 30VSHFLILHG� ���30PHDVXUHG���3HDN�3HDN�6RXUFH�-LWWHU���������ï����
3HDN�3HDN�-LWWHU�DV�GLVSOD\HG�RQ�$JLOHQW������$�2SW������'62
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&ORFN�RXWSXW�FRQQHFWRUV�
%LWUDWH���� ���Ω UXJJHGL]HG�����PP�SUHFLVLRQ�PDOH�FRQQHFWRU
%LWUDWH���� ���Ω UXJJHGL]HG�����PP�SUHFLVLRQ�PDOH�FRQQHFWRU
%LWUDWH����� ���Ω 60$�IHPDOH�FRQQHFWRU

,QWHUQDO�FORFN�JHQHUDWRU��2SWLRQ����
��� &�RYHQL]HG�SUHFLVLRQ�FU\VWDO�RVFLOODWRU
$YDLODEOH�RXWSXWV�

������*+]
������*+]
������*+]
������*+]
�������*+]
�RWKHU�IUHTXHQFLHV��H�J�������*+]��DYDLODEOH�RQ�UHTXHVW�

RVFLOODWRU�VWDELOLW\� ������SSP���&�
ZDUP�XS�WLPH� DSSUR[�����PLQXWHV�
DJHLQJ� ����[������G
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4 Warnings and Safety Precautions

'LVFRQQHFW� WKH� SRZHU� FDEOH� EHIRUH� RSHQLQJ� WKH� LQVWUXPHQW�� 2SHQLQJ� WKH� XQLW
ZLWKRXW�H[SOLFLW�ZULWWHQ�SHUPLVVLRQ�RI�WKH�PDQXIDFWXUHU�ZLOO�YRLG�WKH�JXDUDQWHH�
0DNH� VXUH� WKDW� RQO\� IXVHV� ZLWK� WKH� UHTXLUHG� UDWHG� FXUUHQW� DQG� RI� VSHFLILHG� W\SH
�QRUPDO�EORZ��WLPH�GHOD\��DUH�XVHG�IRU�UHSODFHPHQW�
1HYHU�XVH�UHSDLUHG�IXVHV�
%HIRUH�VZLWFKLQJ�RQ�WKH�LQVWUXPHQW��DOO�SURWHFWLYH�JURXQG�WHUPLQDOV�VKRXOG�EH
FRQQHFWHG�WR�D�FRPPRQ�JURXQG�WHUPLQDO�
7KH�RSHUDWLRQ�RI�WKLV�LQVWUXPHQW�LQ�D�VWDWLF�IUHH�HQYLURQPHQW�LV�KLJKO\�UHFRPPHQGHG�
2SHUDWLRQ� RI� WKLV� LQVWUXPHQW� LQVLGH�5)� ILHOGV� RI�PRUH� WKDQ� ���9�P� ILHOG� VWUHQJWK
PXVW� EH� DYRLGHG�� $� WURXEOH� IUHH� RSHUDWLRQ� FDQ� QRW� EH� JXDUDQWHHG� LQ� VXFK� DQ
HQYLURQPHQW�
$YRLG�DQ\�FHOOXODU�SKRQH�RSHUDWLRQ�ZLWKLQ�FORVH�SUR[LPLW\�RI� WKH� LQVWUXPHQW�ZKLOH
ORQJ�WHUP�HUURU�PHDVXUHPHQWV�DUH�LQ�SURJUHVV�
%HFDXVH� RI� WKH� YHU\� VHQVLWLYH� KLJK� VSHHG� DQDORJXH� DQG� GLJLWDO� *D$V� WHFKQRORJ\� D
QXPEHU� RI� (0&� WHVWV� KDG� WR� EH� RPLWWHG�� QDPHO\� (6'� DQG� KLJK� HOHFWURPDJQHWLF
ILHOGV�
)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ�VHH�WKH�,(&��������VHFWLRQV��ZKLFK�DGGUHVV�LQ�GHWDLO
WKH�PLWLJDWLRQ�DQG�LQVWDOODWLRQ�SUDFWLFHV�ZLWK�FRQVLGHUDWLRQ�RI�WKH�UHOHYDQW�SRUWV�DQG
DVVRFLDWHG�(0�SKHQRPHQD��7KH�IXWXUH� ,(&��������ZLOO�DGGUHVV� WKH�HQFORVXUH�SRUW
�VKLHOGLQJ��DQG�FRQGXFWLYH�SRUWV��ILOWHUV��GHFRXSOLQJ�GHYLFHV�DQG�VXUJH�SURWHFWLRQ��
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5 Operating Instructions

5.1 General Remarks

7KH� LQVWUXPHQW� KDV� EHHQ� FDUHIXOO\� WHVWHG� DQG� FKHFNHG� IRU� LWV� VSHFLILFDWLRQ
FRQIRUPDQFH�SULRU� WR� VKLSPHQW��7R�JXDUDQWHH�D� ORQJ� ODVWLQJ� WURXEOH� IUHH�RSHUDWLRQ
WKH�XVHU�VKRXOG�IROORZ�DOO�RSHUDWLQJ�KLQWV�DQG�ZDUQLQJV�OLVWHG�LQ�WKLV�PDQXDO�
)DLOXUH� WR� FRPSO\� ZLWK� WKHVH� SUHFDXWLRQV� RU� VSHFLILF� ZDUQLQJV� HOVHZKHUH� LQ� WKLV
PDQXDO�YLRODWHV�WKH�VDIHW\�VWDQGDUGV�RI�GHVLJQ��PDQXIDFWXUH�DQG�LQWHQGHG�XVH�RI�WKH
LQVWUXPHQW�
6+)� &RPPXQLFDWLRQ� 7HFKQRORJLHV� $*� DVVXPHV� QR� OLDELOLW\� IRU� WKH� FXVWRPHU·V
IDLOXUH�WR�FRPSO\�ZLWK�WKHVH�UHTXLUHPHQWV�

:$51,1*��
,Q DFFRUGDQFH� ZLWK� LQWHUQDWLRQDO� VDIHW\� VWDQGDUGV� WKLV� LQVWUXPHQW� KDV� D� WKUHH�ZLUH
SRZHU�FDEOH��:KHQ�FRQQHFWHG�WR�DQ�DSSURSULDWH�$&�SRZHU�RXWOHW��WKLV�FDEOH�HQVXUHV
WKH�JURXQGLQJ�RI�WKH�LQVWUXPHQW·V�PHWDO�FDVH�
'R�QRW�XVH�SRZHU�RXWOHWV�RU�FDEOH�H[WHQVLRQV�ZKLFK�KDYH�RQO\�WZR�FRQWDFWV�
'LVFRQQHFWLQJ�WKH�JURXQG�ZLUH�ZLOO�FDXVH�KHDOWK�KD]DUGV�DQG�LV�VWULFWO\�IRUELGGHQ�

7KH�LQVWUXPHQW�LV�IXQFWLRQDO�DIWHU�SUHVVLQJ�WKH�SRZHU�VZLWFK�
$IWHU�D�ZDUPLQJ�XS�WLPH�RI����PLQXWHV�LW�ZLOO�FRPSO\�WR�WKH�OLVWHG�VSHFLILFDWLRQV�
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5.2 Front Panel

)LJ������)URQW�3DQHO
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5.3 Front Panel Operation

)RU� DOO� IROORZLQJ� GHVFULSWLRQV�� VHH� WKH� IURQW� SDQHO� LQ� )LJ������ 7KH� )URQW� SDQHO� LV
GLYLGHG�LQWR�WHQ�UHFWDQJXODU�EORFNV��7KH�EORFNV�0HQX��'LVSOD\��(QWU\��*3,%�DQG
3RZHU�DUH�UHOHYDQW�WR�WKLV�VXE�FKDSWHU�
5.3.1 Power Block

7KH�3RZHU�EORFN�FRQWDLQV� WKH�SRZHU� VZLWFK�DQG� WKH� JURXQG� WHUPLQDO��7KLV�SRZHU
VZLWFK�FRQWUROV�WKH�LQWHUQDO�'&�VXSSO\��7KH�PDLQ�SRZHU�OLQH�VZLWFK�LV�ORFDWHG�RQ�WKH
UHDU�SDQHO�
7R�VZLWFK�RQ�WKH�LQVWUXPHQW��DFWXDWH�WKH�PDLQ�SRZHU�VZLWFK�RQ�WKH�UHDU�SDQHO�ILUVW
DQG WKHQ� WKH� SRZHU� VZLWFK� RQ� WKH� IURQW� SDQHO��7R� VZLWFK� RII�� VWDUW�ZLWK� WKH� IURQW
SDQHO VZLWFK�
5.3.2 GPIB Block

7KH�PRGH�RI�RSHUDWLRQ�FDQ�EH�VZLWFKHG�EHWZHHQ� ORFDO�DQG� UHPRWH�E\�SUHVVLQJ� WKH
EXWWRQ� LQ� WKH�*3,%� EORFN��:KHQ� WKH�XQLW� LV� LQ� UHPRWH�PRGH�� WKH� LQGLFDWRU� LQ� WKH
EORFN� OLJKWV� XS�� 7KH� LQVWUXPHQW� DXWRPDWLFDOO\� HQWHUV� UHPRWH� PRGH� LI� LW� UHFHLYHV
VLJQDOV�IURP�WKH�*%,3�FRQQHFWRU�DW�WKH�UHDU�RI�WKH�XQLW�
)RU�GHWDLOV�RI�SURJUDPPLQJ�WKH�*3,%�LQWHUIDFH��VHH�WKH�SURJUDPPLQJ�PDQXDO�
5.3.3 Menu, Display and Entry Blocks

7KHVH�WKUHH�EORFNV�ZRUN�WRJHWKHU�WR�FRQWURO�WKH�DQDO\]HU��7KH�0HQX�EORFN�FRQWDLQV
VL[�EXWWRQV�ZKLFK�VZLWFK�EHWZHHQ�WKH�PDLQ�PHQXV��7KH�(QWU\�EORFN�DOORZV�WKH�XVHU
WR FKDQJH�WKH�VHWWLQJV�VKRZQ�LQ�WKH�VXEPHQXV��7KH�'LVSOD\�EORFN�FRQWDLQV�D�VFUHHQ
ZKLFK�DOORZV�WKH�FXUUHQW�PHQX�PRGH�DQG�VHWWLQJ�WR�EH�UHDG�
7KH� GLVSOD\� LV� GLYLGHG� LQWR� WKUHH� VHFWLRQV�� DV� VKRZQ� LQ� )LJXUH� ������� 7KH� VHOHFWLRQ
ILHOG� VKRZV� WKH� FXUUHQWO\� VHOHFWHG� PHQX�VXEPHQX� DQG� WKH� FXUUHQW� YDOXH� RI� WKH
VHOHFWHG� LWHP��7KH�VRIWNH\� ILHOG�VKRZV� WKH�FXUUHQWO\�DYDLODEOH� VXEPHQXV��ZKLFK�FDQ
EH� VHOHFWHG�XVLQJ� WKH�EXWWRQV�QH[W� WR�HDFK�ER[��7KH� VWDWXV� ILHOG� VKRZV� WKH� FXUUHQW
VWDWXV�RI�WKH�LQVWUXPHQW�
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6HOHFWLRQ�)LHOG

6WDWXV�)LHOG

6RIWNH\�)LHOG

)LJXUH�����7KH�'LVSOD\�%ORFN
5.3.4 Local Operation

7KH� IROORZLQJ� H[DPSOH� RI� KRZ� WR� RSHUDWH� WKH�($� ���*,*� LV� EDVHG� RQ� WKH�PHQX
*DWLQJ�
(QVXUH�WKDW�WKH�LQVWUXPHQW�LV�LQ�ORFDO�RSHUDWLRQ�PRGH��DQG�WKDW�WKH�OLJKW�LQ�WKH�*3,%
EORFN�LV�RII�
6HOHFW� WKH� JDWLQJ� PHQX� E\� SUHVVLQJ� WKH�*DWLQJ� EXWWRQ� LQ� WKH�0HQX� EORFN�� 7KH
VHOHFWLRQ�ILHOG�LQ�WKH�GLVSOD\�ZLOO�QRZ�VKRZ�*DWLQJ�0RGH� ZLWK�WKH�RSWLRQV�6LQJOH
DQG 5HSHDW� ,Q�WKH�VRIWNH\�ILHOG��WKUHH�VXEPHQXV�DUH�VKRZQ��*DWLQJ�0RGH��DOUHDG\
VHOHFWHG���*DWLQJ�3HULRG�DQG�*DWH�%\�%LWV�
3UHVV WKH� VRIWNH\� QH[W� WR� WKH�*DWLQJ� 3HULRG� VXEPHQX�� 7KH� VHOHFWLRQ� ILHOG� QRZ
VKRZV� WKDW� WKH� *DWLQJ� 3HULRG� VXEPHQX� KDV� EHHQ� VHOHFWHG�� DQG� RIIHUV� WKH� WZR
RSWLRQV�%LWV� DQG�7LPH� 7KHVH� VHWWLQJV� GHWHUPLQH�ZKHWKHU� WKH� JDWLQJ� SHULRG� LV� VHW
DFFRUGLQJ�WR�D�QXPEHU�RI�ELWV��RU�E\�D�IL[HG�SHULRG�RI�WLPH�
3UHVV WKH�VRIWNH\�EXWWRQ�7LPH� 7KH�JDWLQJ�SHULRG� WLPH�ZLOO�QRZ�EH�VHOHFWHG� LQ� WKH
VHOHFWLRQ�ILHOG��7KH�WLPH�FDQ�EH�DGMXVWHG�E\�XVLQJ�WKH�DUURZ�NH\V�LQ�WKH�(QWHU�EORFN�
$OO� RWKHU� PHQXV� ZRUN� LQ� WKH� ZD\� GHVFULEHG� DERYH�� 7KH� VWUXFWXUH� RI� WKH� PHQXV
GHVFULEHG�LQ�VHFWLRQ�����
7KHUH�LV�D�URWDU\�GLDO�LQ�WKH�(QWU\�EORFN�ZKLFK�FDQ�EH�XVHG�WR�VHW�WKH�WKUHVKROG�OHYHO
RI WKH�LQSXW��7KLV�GLDO�LV�DFWLYH�UHJDUGOHVV�RI�WKH�PHQX�LWHP�VHOHFWHG�
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5.3.5 Eye Contour Measurements

7KH�6+)�($����*,*�FDQ�SHUIRUP�DQ�H\H�FRQWRXU�PHDVXUHPHQW��)LUVW�FKRRVH�D�%(5
OLPLW�������WR������� LQ�WKH�(\H�FRQWRXU���%(5�OLPLW�VXEPHQX��7KLV�%(5�OLPLW�VHUYHV
DV D�FULWHULRQ� WR�ZKLFK�D�PHDVXUHG�SRLQW� LV� UHJDUGHG�DV�EHLQJ� LQVLGH�RU�RXWVLGH� WKH
H\H� 1RWH�WKDW�WKH�FKRVHQ�%(5�OLPLW�GHWHUPLQHV�WKH�OHQJWK�RI�WKH�JDWLQJ�SHULRG��WKH
VPDOOHU�WKH�%(5�OLPLW��WKH�ORQJHU�WKH�JDWH�SHULRG��$�%(5�OLPLW�RI������FRUUHVSRQGV�WR
D JDWH�SHULRG�RI�����0%LW��,Q�WKH�(\H�FRQWRXU���*ULG�VXEPHQX��D�VLPSOH�JULG�FDQ�EH
HQDEOHG� RU� GLVDEOHG� IRU� WKH� H\H� GLDJUDP� VFUHHQ�� 7R� VHOHFW� WKH� H\H� GLDJUDP� VFUHHQ�
SUHVV WKH�VRIW�NH\�&DSWXUH�RQFH��7KH�UHVXOW�RI�WKH�ODVW�H\H�FRQWRXU�PHDVXUHPHQW�LV
GLVSOD\HG�� 3UHVVLQJ� WKH� VRIW� NH\� &DSWXUH� DJDLQ� ZLOO� VWDUW� D� QHZ� H\H� FRQWRXU
PHDVXUHPHQW��1RWH�WKDW�WKLV�ZLOO�WDNH�VHYHUDO�PLQXWHV�RU�HYHQ�ORQJHU�GHSHQGLQJ�RQ
WKH�%(5�OLPLW�DQG�WKH�FXUUHQW�ELWUDWH��7R�FDQFHO�D�UXQQLQJ�H\H�FRQWRXU�PHDVXUHPHQW
SUHVV &DSWXUH�DJDLQ��7KH�PHDVXUHPHQW�VWRSV�ZKHQ�WKH�UXQQLQJ�VHDUFK�DW�WKH�FXUUHQW
GHOD\� OLQH� SRVLWLRQ� KDV� ILQLVKHG��1RWH� WKDW�PHDVXUHPHQWV� RQ� YHU\� VPDOO� VLJQDOV� DUH
SURQH WR�HUURUV�
7KH�UHVXOWV�FDQ�EH�UHDG�WKURXJK�WKH�*3,%�LQWHUIDFH�DV�D�GDWD�DUUD\�
5.3.6 Full Clock Ratio

)RU� ELW� UDWHV� XS� WR� ���*%LW�V�� WKH� HUURU� DQDO\]HU� FDQ� EH� VHW� WR� WKH� IXOO� FORFN� UDWLR
PRGH��7KLV�FDQ�EH�GRQH�ZLWK�WKH�VRIW�NH\�5DWLR�LQ WKH�&ORFN�PHQX�

5.4 Gating Modes

6LQJOH��*DWLQJ�SHULRG�LV�VWDUWHG�E\�SUHVVLQJ�WKH� 6WDUW�0HDVXUH��NH\�DQG�WHUPLQDWHV
DW WKH� HQG�RI� WKH� JDWLQJ�SHULRG� VHW�E\� WKH�XVHU��$FFXPXODWLQJ� UHVXOWV� DUH� GLVSOD\HG
WKURXJKRXW� WKH� JDWLQJ� SHULRG� �!��V��� $W� WKH� HQG� RI� JDWLQJ�� UHVXOWV� DUH� VWRUHG� DQG
GLVSOD\HG�XQWLO�D�QHZ�JDWLQJ�SHULRG�LV�VWDUWHG�
5HSHDW�� *DWLQJ� SHULRG� VWDUWV� DXWRPDWLFDOO\�� $IWHU� RQH� WLPHG� JDWLQJ� SHULRG�� D� QHZ
LGHQWLFDO� SHULRG� VWDUWV�� 'XULQJ� ORQJ� JDWLQJ� SHULRGV� �!��V�� DFFXPXODWLQJ� UHVXOWV� DUH
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GLVSOD\HG�WKURXJKRXW�WKH�JDWLQJ�SHULRG��'XULQJ�VKRUW�JDWLQJ�SHULRGV�����V��RQO\�ILQDO
UHVXOWV�RI�WKH�SUHFHGLQJ�SHULRG�DUH�GLVSOD\HG�
5.4.1 Burst Gating Mode

7KH�EXUVW�JDWLQJ�PRGH�PHQX�FDQ�EH�DFFHVVHG�WKURXJK�WKH�JDWLQJ�PHQX�E\�SUHVVLQJ
WKH� %XUVW�*DWLQJ� VRIW� NH\� ZKLFK� HQDEOHV� RU� GLVDEOHV� WKH� EXUVW� JDWLQJ�PRGH�� 7KH
EXUVW�JDWLQJ�PRGH� LV� LQGLFDWHG�E\�WKH� LOOXPLQDWHG�/('�QH[W�WR�WKH�JDWLQJ� LQSXW��$W
WKH� VDPH� WLPH�� WKH� VWDWXV� ILHOG� RI� WKH� JUDSKLF� GLVSOD\� FKDQJHV� IURP� WKH� HQWU\�*DWH
�ZKLFK�VKRZV�WKH�FXUUHQW�JDWH�WLPH��WR�%XUVW� ZKLFK�VKRZV�WKH�VHOHFWHG�EXUVW�OHQJWK�
7KH� EXUVW� OHQJWK� LV� WKH� PHDVXUHPHQW� LQWHUYDO� �DIWHU� VXFFHVVIXO� V\QFKURQL]DWLRQ�
IROORZLQJ�D�QHJDWLYH�JRLQJ�VWDUWLQJ�SXOVH�RQ�WKH�JDWLQJ�LQSXW��,W�FDQ�EH�VHW�IURP�����V
WR ������PV� LQ� ����V� VWHSV�ZLWK� WKH� VRIW� NH\ %XUVW�/HQJWK� 7KH� QXPEHU� RI� EXUVW
F\FOHV�DQDO\]HG�LQ�WKH�EXUVW�JDWLQJ�PRGH�FDQ�EH�VHW�XVLQJ�WKH�VRIW�NH\ %XUVW�&\FOHV
EHWZHHQ� �� DQG� �������� )LQDOO\� D� WLPHRXW� YDOXH� PXVW� EH� VHW� WR� SUHYHQW� WKH� HUURU
DQDO\]HUV� IURP�KDQJLQJ� DIWHU� LW� UHFHLYHV� D� VWDUW� SXOVH� EXW� IDLOV� WR� V\QFKURQL]H�� 7KH
WLPHRXW� GHWHUPLQHV� WKH� WLPH� EHWZHHQ� UHFHLYLQJ� D� VWDUW� SXOVH� RI� D� F\FOH� DQG
V\QFKURQL]DWLRQ� RI� WKH� DQDO\]HU�� ,I� WKH� HUURU� DQDO\]HU� FRXOG� QRW� VXFFHVVIXOO\
V\QFKURQL]H�� LW� LV� FRXQWHG� DV� �IDLOHG���7KH� WLPHRXW� YDOXH� FDQ�EH� VHW� XQGHU� WKH� VRIW
NH\ %XUVW�7LPHRXW�IURP�����PV�WR�������V�LQ�����PV�VWHSV�
,I WKH� LQVWUXPHQW� LV� LQ� WKH� EXUVW� JDWLQJ� PRGH�� RQO\� ILQDO� UHVXOWV� DUH� GLVSOD\HG�� QR
WHPSRUDU\�UHVXOWV��7KH�WRWDO�QXPEHU�RI�HUURUV�DQG�WKH�QXPEHU�RI�HUURUV�LQ�WKH�IRXU
VXE FKDQQHOV� $� WR�'� DUH� GLVSOD\HG� LQ� WKH� VWDWXV� ILHOG� RI� WKH� JUDSKLF� GLVSOD\�� 7KH
QXPEHU� RI� YDOLG� EXUVW� F\FOHV�� WKH� HIIHFWLYH� JDWH� WLPH� DQG� WKH� ELW� HUURU� UDWH� DUH
GLVSOD\HG� LQ� WKH� VHOHFWLRQ� ILHOG� LI� WKH� HUURU� FRXQW� VFUHHQ� LQ� WKH� DQDO\VLV� PHQX� LV
VHOHFWHG�� ,I� WKH� LQVWUXPHQW� LV� MXVW� WDNLQJ� D� PHDVXUHPHQW�� WKH� /('� LQ� WKH 6WDUW
0HDVXUH�NH\ LV�LOOXPLQDWHG��3OHDVH�QRWH�WKDW�IRU�D�ODUJH�QXPEHU�RI�EXUVW�F\FOHV�LW�PD\
ORRN�DV�LI�WKH�LQVWUXPHQW�KDQJV�EHFDXVH�QR�WHPSRUDU\�UHVXOWV�DUH�UHWXUQHG�
7KH� LQVWUXPHQW� WULHV� WR� SHUIRUP� PHDVXUHPHQWV� IRU� WKH� JLYHQ� QXPEHUV� RI� EXUVW
F\FOHV��,I�D�V\QFKURQL]DWLRQ�IDLOV�IRU�DQ�LQGLYLGXDO�PHDVXUHPHQW�LW� LV�UHSRUWHG�WR�WKH
XVHU� 7KDW�PHDQV� WKH�QXPEHU�RI� VXFFHVVIXOO\�PHDVXUHG�EXUVW� F\FOHV� LV� GLVSOD\HG� DV
YDOLG�EXUVW�F\FOHV�
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7KH�HIIHFWLYH�JDWH�WLPH�LQ�WKH�JDWLQJ�EXUVW�PRGH�LV�
cyclesburstvalidlengthbursttimegateeffective ⋅=

7KH�ELW�HUURU�UDWH�LQ�WKH�EXUVW�JDWLQJ�PRGH�LV�FDOFXODWHG�DV�IROORZV�

ratebitcyclesburstvalidlengthburst

errorstotalofnumber

bitratetimegateeffective

errorstotalofnumber

bitsanalyzedofnumber

errorstotalofnumber
rateerrorbit

⋅⋅
=

⋅
=

=

/RRS�6ZLWFK
6�

7UDQVPLWWHU
6ZLWFK�6�

2SWLFDO�7UDQVPLWWHU 2SWLFDO�5HFHLYHU

���NP ���NP ���NP ���NP

��G%�&RXSOHU

*DWLQJ
,QSXW

&ORFN
,QSXW

'DWD
,QSXW

6+)�($����*,*

7UDQVPLWWHU
6ZLWFK

/RRS
6ZLWFK

($�*DWLQJ
,QSXW

6ZLWFK�&RQWUROOHU

'DWD
2XWSXW

6+)�%3*����$������$������(

&ORFN 'DWD2SWLFDO�,QSXW2SW��2XWSXW(OHFWULFDO�,QSXW

6+)������$

)LJ�������/RRS�WUDQVPLVVLRQ�EORFN�GLDJUDP
7KH�EXUVW�JDWLQJ�PRGH�LV�UHTXLUHG�LQ�ORRS�H[SHULPHQWV��$�W\SLFDO�UHFLUFXODWLQJ�ORRS�LV
VKRZQ�LQ�)LJ�������/HW�XV�DVVXPH�WKDW�WKH�OHQJWK�RI�WKH�ORRS�LV�����NP�DQG�WKH�VSHHG
RI� OLJKW� LQ� WKH� ILEHU� LV� DSSUR[LPDWHO\� ���V�NP�� 7KH� ORRS� LV� ORDGHG� ZLWK� GDWD�� WKLV
UHTXLUHV�DERXW������V��WKHQ�WKH�GDWD�LV�UHFLUFXODWHG�IRU�D�VSHFLILHG�WLPH��ZKLFK�HTXDWHV
WR�WKH�GLVWDQFH�SURSDJDWHG��1RZ�D�PHDVXUHPHQW�LV�WDNHQ��WKH�ORRS�LV�HPSWLHG�DQG�WKH
ZKROH� SURFHVV� LV� UHVWDUWHG�� 8VXDOO\�� DFRXVWR�RSWLF� PRGXODWRUV� DUH� XVHG� IRU� RSWLFDO
VZLWFKLQJ�ZKLFK�KDYH�D�KLJK�H[WLQFWLRQ�UDWLR�� ORZ� LQVHUWLRQ� ORVV� DQG�KLJK� VZLWFKLQJ
VSHHG�
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JDWLQJ�LQSXW
VLJQDO

ORRS�VZLWFK
VLJQDO

WUDQVPLWWHU�VZLWFK
VLJQDO

WLPH

WLPH

WLPH

� � � ��� Q � � � ��� Q� � � � � ��� Q �

UHFHLYHG�GDWD
VLJQDO

WLPH

EXUVW�OHQJWK

LQWHUUXSWLRQ

SURFHVVLQJ�WLPH

EXUVW�F\FOH��� EXUVW�F\FOH��� EXUVW�F\FOH���

)LJ������²�5HFHLYHG�GDWD�DQG�VZLWFK�FRQWUROOHU�WLPLQJ
$V� VHHQ� LQ� )LJ������� WKHUH� LV� D� WUDQVPLWWHU� VZLWFK� �VKRZQ� RSHQ�� DQG� D� ORRS� VZLWFK
�VKRZQ� FORVHG��� 7KH� WLPLQJ� GLDJUDP� FDQ� EH� IRXQG� LQ� )LJ������� ,W� LV� VLPSOLILHG� E\
VKRZLQJ� WKH� ORRS�VZLWFK�DV� WKH�FRPSOHPHQW�RI� WKH� WUDQVPLWWHU� VZLWFK�� ,QLWLDOO\�� WKH
WUDQVPLWWHU�VZLWFK�LV�FORVHG�DQG�WKH�ORRS�VZLWFK�LV�RSHQ��)RU�RXU�K\SRWKHWLFDO�����NP
ORRS��LW�ZRXOG�WDNH�DERXW������V�WR�ILOO�WKH�ORRS�ZLWK�GDWD��2QFH�WKH�ORRS�LV�ILOOHG��WKH
WUDQVPLWWHU� VZLWFK� LV� RSHQHG� DQG� WKH� ORRS� VZLWFK� LV� FORVHG�� 1RZ� WKH� GDWD� VWDUWV
FLUFXODWLQJ��7KH�OHQJWK�RI�WLPH�WKDW�WKH�WZR�VZLWFKHV�UHPDLQ�LQ�WKLV�VWDWH�GHWHUPLQHV
WKH�PD[LPXP� GLVWDQFH� WKH� GDWD� WUDYHOV�� /HW
V� DVVXPH� WKH� GDWD� VKRXOG� EH� DQDO\]HG
DIWHU� �������NP�� WKLV� WLPH� LV� WKHQ� DSSUR[LPDWHO\� ���PV�� $IWHU� WKLV� WLPH�� WKH� WZR
VZLWFKHV�UHYHUVH�VWDWHV�DQG�WKH�ORDGLQJ�UHVWDUWV�
7R�DQDO\]H�WKH�GDWD�DIWHU�D�FHUWDLQ�GLVWDQFH��D�JDWLQJ�VLJQDO�DW�WKH� LQSXW�RI� WKH�HUURU
DQDO\]HU� LV� UHTXLUHG� WR� VWDUW� WKH� PHDVXUHPHQW�� 7KH� PHDVXUHPHQW� VWDUWV� ZLWK� WKH
QHJDWLYH�JRLQJ�SXOVH��7KH�DERYH�H[DPSOH�VKRZV��WKDW�DIWHU�DSSUR[LPDWHO\����PV��WKH
VLJQDO DW�WKH�JDWLQJ�LQSXW�PXVW�FKDQJH�IURP�KLJK�WR�ORZ�WR�VWDUW�WKH�PHDVXUHPHQW�RI
OHQJWK�%8567�/(1*7+� 7KLV� SURFHVV� FRQWLQXHV� XQWLO� WKH� SUHVHOHFWHG� QXPEHU� RI
%8567�&<&/(6�KDV�EHHQ�PHDVXUHG�
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5.5 Menu Structure

7KH�VWUXFWXUH�RI�WKH�PHQXV�LV�VKRZQ�LQ�WKH�IROORZLQJ�GLDJUDPV��:RUGV�ZKLFK�DSSHDU
LQ EROG� DUH� WKRVH� ZKLFK� DSSHDU� RQ� WKH� VFUHHQ�� 7KRVH� ZKLFK� DSSHDU� LQ� LWDOLFV� DUH
H[SODQDWLRQV��ZKHQ�QHFHVVDU\��RI�WKH�PHQX�LWHP�
5.5.1 Pattern Menu

Pattern

27–1

215–1

Pattern type

223–1

231–1

CCITT

Polarity

Inverted

5.5.2 Analysis menu

Analysis

Error count total
number of errors

Error contour

BER limit (10-6 …10-12)

GRID (Off/On)

Capture

Back
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5.5.3 Clock Menu

Clock

Internal

Clock Input

External

1.24 GBit/s

2.49 GBit/s

4.98 GBit/s

Internal bitrate

9.95 GBit/s

19.91 GBit/s

39.81 GBit/s

5.5.4 Input menu

Input

Delay
(-80…80ps)

Threshold
(-400…400 mV)

Enable the TTL input on the front of
the EA 40 GIG to start the
measurement

Start measure

Disable the TTL input on the front
of the EA 40 GIG to start the
measurement
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5.5.5 Gating Menu

Gating

Single "one shot" measurement
triggered by "start measure" key

Gating mode

Repeat continuous measurement

Bits allows the gating to be
determined by the number of bits
(see Gate by bits)

Gating period

Time allows the gating to be
determined by a period of time

ORGate by bits
(106…1016 Bits)

Gate by time
(100µs…106s)

Disable

Burst gating

Enable

Burst time (10µs…10240µs)

Cycles (1…262140)

Burst timeout (105ms…26880ms)
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5.5.6 System Menu

System

GPIB address
(0…30)

Misc

Time to screensave in minutes
(20…120)

Factory preset restores all settings
to default values

Time in use in days, hours,
minutes

Back

Off

Audio support

On

Volume (0…15)

Off

Sync loss

On

Back

Service requires
PIN code
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5.6 Front Panel Connections

5.6.1 Input Block

*DWLQJ�,QSXW��60$�IHPDOH�FRQQHFWRU�
7KLV� IHDWXUH� LV� VHW� E\� JRLQJ� WR� WKH�%XUVW�*DWLQJ� VFUHHQ� LQ� WKH�*DWLQJ�PHQX� DQG
DFWLYDWLQJ�LW�IURP�WKHUH�
6WDUW�0HDVXUH
7KH� 60$� IHPDOH� FRQQHFWRU� LV� WKH� H[WHUQDO� LQSXW� WHUPLQDO� ZKLFK� DOORZV
PHDVXUHPHQWV�WR�EH�VWDUWHG�ZLWK�D�77/�SXOVH��7KH� LQSXW� LV� VZLWFKHG�RQ�DQG�RII� LQ
WKH�,QSXW�0HQX�
([WHUQDO�&ORFN
7KH����Ω UXJJHGL]HG�����PP�PDOH�FRQQHFWRU�LV�WKH�H[WHUQDO�FORFN�LQSXW�WHUPLQDO�
7R� V\QFKURQL]H� WKH� JHQHUDWRU� DQ� H[WHUQDO� FORFN� VLJQDO� ZLWK� ��� �� GXW\� F\FOH
�VLQXVRLGDO�� VTXDUH��RI� DSSUR[LPDWHO\�����933� DPSOLWXGH�KDV� WR�EH� FRQQHFWHG� WR� WKH
FORFN�LQSXW�FRQQHFWRU�
:LWKRXW�VXIILFLHQW�FORFN�LQSXW�DPSOLWXGH�WKH�LQVWUXPHQW�ZLOO�QRW�ZRUN�SURSHUO\�
5.6.2 Clock Output Block

7KLV�EORFN�FRQWDLQV�WKH�FORFN�RXWSXW�WHUPLQDOV�
&ORFN�RXWSXWV�
%LWUDWH��� ���Ω UXJJHGL]HG�����PP�SUHFLVLRQ�PDOH�FRQQHFWRU
%LWUDWH���� ���Ω UXJJHGL]HG�����PP�SUHFLVLRQ�PDOH�FRQQHFWRU
%LWUDWH����� ���Ω 60$�IHPDOH�FRQQHFWRU
7KH�RXWSXW�OHYHO�RI�WKH�FORFN�RXWSXWV�LV�����������9SS

7KH�FORFN�RXWSXW�FRQQHFWRUV�VKRXOG�$/:$<6�EH�FRQQHFWHG�WR�D����Ω ORDG�
5.6.3 Trigger Block

7KLV�FDQ�EH�XVHG�WR�VWDUW�RU�UHVWDUW�D�PHDVXUHPHQW�ZKHQ�LQ�VLQJOH�PRGH�
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5.6.4 Data Input

7KH� GDWD� LQSXW� LV� D� ��� 2KP� UXJJHGL]HG� ���� PP� PDOH� FRQQHFWRU�� 1RWH� WKDW� WKH
PD[LPXP�LQSXW�OHYHO�PXVW�QRW�H[FHHG���9SS�
5.6.5 Subrate Outputs

7KHVH� DUH� ��� 2KP� 60$� FRQQHFWRUV�� 7KH� ZRUGIUDPH� RXWSXWV� SURGXFH� DQ� RXWSXW
ZKLFK�LV�FRUUHODWHG�WR�WKH�ZRUGIUDPH�RI�WKH�ELW�SDWWHUQ�
5.7 Internal Clock Generator

7KH� LQWHUQDO� FORFN� JHQHUDWRU� XVHV� D� KLJK� SUHFLVLRQ� RYHQL]HG� FU\VWDO� RVFLOODWRU� DW
��������0+]�DV�D�IXQGDPHQWDO�VRXUFH��$�IHZ�PLQXWHV�ZDUP�XS�WLPH�LV�QHFHVVDU\�WR
EULQJ�LW�XS�WR�LWV�ILQDO�WHPSHUDWXUH�RI�����&��$�EXIIHU�DQG�D�WULSOLQJ�VWDJH� OHDG�WR�D
IUHTXHQF\� RI� ���� 0+]�� $� QDUURZ� EDQG� ILOWHU� DQG� DQ� RXWSXW� GULYHU� DPSOLILHU� DUH
FRQQHFWHG�DKHDG�RI�HDFK�60$�RXWOHW��7R�IHHG�DOO�KLJKHU�RXWSXWV�XS�WR��������*+]
HDFK�ORZHU�IUHTXHQF\�LV�IHG�WR�DQ�DFWLYH�GRXEOLQJ�FLUFXLW�DQG�DIWHUZDUGV�YLD�D�QDUURZ
EDQG�ILOWHU� WR� WKH�RXWSXW�GULYHU�DPSOLILHU�� ,Q� WKLV�ZD\� WKH� IROORZLQJ� IUHTXHQFLHV� DUH
JHQHUDWHG�ZLWK�KLJK�VWDELOLW\�DQG�YHU\�ORZ�SKDVH�QRLVH�
• ��� 0+]
• ����� *+]
• ����� *+]
• ����� *+]
• ����� *+]
• ������ *+]
7KH�UHTXLUHG�VLJQDO�LV�VHOHFWHG�YLD�D�URWDU\�FRD[LDO�UHOD\�DQG�IHG�WR�WKH�FORFN�LQSXW�RI
WKH�SDWWHUQ�JHQHUDWRU�
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6 Performance: Test and Measured Results

6.1 Sensitivity Measurement
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• %(5�/LPLW������ 35%6������
• ,QSXW VLJQDO�DWWHQXDWHG�ZLWK�IL[HG�DWWHQXDWRUV�XQWLO�VHQVLWLYLW\�OLPLW�ZDV�UHDFKHG
• VKRZQ� YDOXH� FRUUHVSRQGV� WR� WKH� PHDVXUHG� H\H� KHLJKW� RQ� DQ� $JLOHQW�������$

2SW� ����'62

specification limit
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6.2 Clock Phase Margin Measurement
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• %(5�/LPLW������ 35%6��������(\H�+HLJKW�����P9��3HDN�3HDN�6RXUFH�-LWWHU���SV
• 3HDN�3HDN�6RXUFH�-LWWHU�DV�GLVSOD\HG�RQ�DQ�$JLOHQW�������$�2SW������'62
• FDOFXODWHG�XVLQJ�WKH�IRUPXOD�

°⋅+= 360
[ps]Length Eye

[ps]Jitter -Source-Peak-Peak[ps](measured)Margin Phase
[deg]MarginPhaseClock 

specification limit
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6.3 Subrate Output Signal

• 35%6������
• ,QSXW�ELWUDWH� ����*%LW�V
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7 Mechanical Design

7KH� ��µ� KRXVLQJ� FDUULHV� LQVLGH� WKUHH� VROLG� ��PP� DOXPLQXP�PRXQWLQJ� SODWHV�� 7KH\
VWUHQJWKHQ�WKH�ZKROH�VWUXFWXUH�FRQVLGHUDEO\�DQG�DW�WKH�VDPH�WLPH�DFW�DV�KHDW�VLQNV�IRU
DOO�WKH�SRZHU�GLVVLSDWLQJ�FRPSRQHQWV�ZLWKLQ�WKH�FDELQHW�
7KH� WKUHH� OHYHOV� RI� PRXQWLQJ� SODWHV� FDUU\� WKH� PLFURSURFHVVRU� FLUFXLW� ERDUG�� WKH
VZLWFK� PRGH� SRZHU� VXSSOLHV�� DOO� VXE�PRGXOHV�� WKH� GHPXOWLSOH[HUV� DQG� WKH� RXWSXW
GULYHU�DPSOLILHUV�
7KH�UHDU�VLGH�RI�WKH�FDELQHW�FDUULHV�WKH�$&�SRZHU�VRFNHW��WKH�VHUYLFH�FRQQHFWRU�DQG
WKH�*3,%�LQSXW�FRQQHFWRU��7KH�PDLQ�OLQH�IXVH�LV�ORFDWHG�LQVLGH�WKH�$&�SRZHU�VRFNHW�
7KH�IURQW�SDQHO�FDUULHV�DOO�PLFURZDYH�FRQQHFWRUV�DQG�DOO�RSHUDWLRQDO�FRQWUROV�DV�ZHOO
DV WKH�JUDSKLF�GLVSOD\�
7KH�PLFURZDYH�FRQQHFWRUV�DUH�ZDOO� IHHG� WKURXJK� W\SHV�ZKLFK�FRXOG�EH� UHSODFHG� LQ
WKH�IDFWRU\�LI�DFFLGHQWDOO\�GDPDJHG�
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8 Maintenance and repair

7KH�6+)�($����*,*�HUURU�DQDO\]HU�GRHV�QRW�FRQWDLQ�DQ\�XVHU�VHUYLFHDEOH�SDUWV��7KH
RQO\� UHTXLUHG� RXWVLGH� PDLQWHQDQFH� LV� WKH� UHJXODU� FOHDQLQJ� RI� DOO� PLFURZDYH
FRQQHFWRUV��ZKLFK�VKRXOG�EH�GRQH�DFFRUGLQJ�WR�WKH�IUHTXHQF\�RI�WKHLU�XVH�
6KRXOG� WKH� 6+)� ($� ��� *,*� IDLO� WR� FRPSO\� WR� WKH� SHUIRUPDQFH� WHVWV� OLVWHG� LQ
FKDSWHU����WKH�IDFWRU\�VKRXOG�EH�FRQWDFWHG��$�ILHOG�UHSDLU�LV�QRW�SRVVLEOH�LQ�PRVW�FDVHV
VLQFH�DOO�RI�WKH�60'�FRPSRQHQWV�RQ�WKH�PLFURZDYH�ERDUGV�DQG�ZLWKLQ�WKH�PRGXOHV
DUH VHOHFWHG�VSHFLDO� W\SHV��6HUYLFLQJ�WKH� LQVWUXPHQW�FDQ�RQO\�EH�GRQH�DW� WKH�IDFWRU\�
%HIRUH�UHWXUQLQJ�WKH�LQVWUXPHQW�D�SUHFLVH�HUURU�DQDO\VLV�VKRXOG�EH�PDGH�DQG�GHWDLOHG
LQIRUPDWLRQ�DERXW� WKH� IDLOXUH� LQ� WKH� ODERUDWRU\� VHW�XS� VKRXOG�EH� FRPSOHWHG� DQG�EH
VHQW�WR�WKH�PDQXIDFWXUHU�
,Q WKLV�ZD\�D�UHSDLU�GRZQ�WLPH�FDQ�EH�PLQLPL]HG�
2SHQLQJ�WKH�FDELQHW�PXVW�RQO\�EH�SHUIRUPHG�E\�TXDOLILHG�SHUVRQQHO��5HPHPEHU�WR
UHPRYH� WKH�SRZHU�FDEOH�EHIRUH�DWWHPSWLQJ� WR�RSHQ� WKH�FDVH��7KH�FDVH�FDQ� WKHQ�EH
RSHQHG�E\�ORRVHQLQJ�WKH�VFUHZV�RQ�WKH�VLGH�RI�WKH�FRYHU��1RZ�WKH�WZR�KDOYHV�RI�WKH
FDELQHW� FDQ� EH� UHPRYHG� DQG� SXW� DVLGH� DIWHU� GLVFRQQHFWLQJ� WKH� JURXQGLQJ� FDEOHV�
2SHQLQJ� WKH� FDELQHW� ZLWKRXW� H[SOLFLW� ZULWWHQ� SHUPLVVLRQ� IURP� WKH
PDQXIDFWXUHU�ZLOO�YRLG�WKH�JXDUDQWHH�
'R�QRW�IRUJHW�WR�DWWDFK�WKH�JURXQGLQJ�FDEOHV�DJDLQ�EHIRUH�FORVLQJ�WKH�XQLW�
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9 Declaration of conformity

$FFRUGLQJ�WR�,62���,(&�JXLGH����DQG�,62�����
0DQXIDFWXUHU� 6+)�&RPPXQLFDWLRQ�7HFKQRORJLHV�$*

$PDOLHQVWU����
'�������%HUOLQ��*HUPDQ\

GHFODUHV
3URGXFW�QDPH� (UURU�$QDO\]HU
0RGHO�QXPEHU� 6+)�($����*,*�LQFOXGLQJ�DOO�RSWLRQV
7KLV�SURGXFW�FRPSOLHV�ZLWK�WKH�HVVHQWLDO�SURGXFW�UHTXLUHPHQWV�RI�WKH�(XURSHDQ
(0&�'LUHFWLYH��������((&�DQG�WKH�ORZ�YROWDJH�'LUHFWLYH�������((&�
,W DOVR�FRQIRUPV�WR�WKH�IROORZLQJ�(1�6WDQGDUGV�
6DIHW\� (1��������������$���������$�������

$���������$�������
(0&�� (1������������������$�����������*URXS��&ODVV�$


(1���������������������9P��5DGLDWLRQ�LPPXQLW\�
(1���������������������9��,QMHFWLRQ�
(1��������������������N9��IDVW�WUDQVLHQWV�

7KH�SURGXFW�DOVR�FRQIRUPV�WR�WKH�&(�VWDQGDUGV


 7KH�SURGXFW�ZDV�WHVWHG�LQ�D�W\SLFDO�ODERUDWRU\�FRQILJXUDWLRQ��7\SH�WHVW��
%HFDXVH�RI�WKH�YHU\�VHQVLWLYH�KLJK�VSHHG�DQDORJXH�DQG�GLJLWDO�*D$V�WHFKQRORJ\�D
QXPEHU�RI�(0&�WHVWV�KDG�WR�EH�RPLWWHG��QDPHO\�(6'�DQG�KLJK�HOHFWURPDJQHWLF
ILHOGV�

%HUOLQ��'HFHPEHU��������� 'LHWPDU�$XH
46 0DQDJHU
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10 Warranty

6+)� &RPPXQLFDWLRQ� 7HFKQRORJLHV� $*� DVVXUHV� WKDW� WKLV� SURGXFW� LV� SURGXFHGDFFRUGLQJ� WR� ,62� ����� TXDOLW\� VWDQGDUGV� DQG� KDV� OHIW� WKH� IDFWRU\� LQ� D� SHUIHFWO\IXQFWLRQLQJ�FRQGLWLRQ�FRPSO\LQJ�WR�DOO�VSHFLILFDWLRQ�OLVWHG�LQVLGH�FKDSWHU�WKUHH�RI�WKLVPDQXDO�
7KH� LQVWUXPHQW� LV� ZDUUDQWHG� DJDLQVW� GHIHFWV� LQ� PDWHULDO� DQG� ZRUNPDQVKLS� IRU� DSHULRG� RI� RQH� \HDU� IURP� WKH� GDWH� RI� VKLSPHQW�� 'XULQJ� WKLV� SHULRG� 6+)&RPPXQLFDWLRQ� 7HFKQRORJLHV� $*� ZLOO�� DW� LWV� FKRLFH�� HLWKHU� UHSDLU� RU� UHSODFH� DSURGXFW�WKDW�SURYHV�WR�EH�GHIHFWLYH�)RU�ZDUUDQW\� VHUYLFH�RU� UHSDLU� WKH� LQVWUXPHQW�PXVW�EH� UHWXUQHG� WR� WKH� IDFWRU\�RU� DVHUYLFH� IDFLOLW\� GHVLJQDWHG� E\� 6+)� GHVLJQ�� 7KH� EX\HU� VKDOO� SUHSD\� WKH� VKLSSLQJFKDUJHV� WR� 6+)� &RPPXQLFDWLRQ� 7HFKQRORJLHV� $*� DQG� 6+)� &RPPXQLFDWLRQ7HFKQRORJLHV�$*�VKDOO�SD\�VKLSSLQJ�FKDUJHV� WR� UHWXUQ� WKH� LQVWUXPHQW� WR� WKH�EX\HU�+RZHYHU�� WKH� EX\HU� VKDOO� SD\� DOO� VKLSSLQJ� FKDUJHV�� GXWLHV� DQG� WD[HV� IRU� SURGXFWVUHWXUQHG�WR�6+)�&RPPXQLFDWLRQ�7HFKQRORJLHV�$*�IURP�DQRWKHU�FRXQWU\�)XUWKHU� VHUYLFHV� DQG� HVSHFLDOO\� DQ\� ILUVW� RUGHU� RU� VHFRQGDU\� GDPDJH� FODLPV� RI� WKHEX\HU�DUH�H[SOLFLWO\�H[FOXGHG�IURP�WKH�VDOHV�FRQWUDFW�
7KLV� ZDUUDQW\� VKDOO� QRW� DSSO\� WR� GDPDJHV� UHVXOWLQJ� IURP� LPSURSHU� RU� LQDGHTXDWHPDLQWHQDQFH� RU� KDQGOLQJ� E\� WKH� EX\HU�� XQDXWKRUL]HG� PRGLILFDWLRQ� RU� PLVXVH� DQGRSHUDWLRQ�RXWVLGH�WKH�HQYLURQPHQWDO�VSHFLILFDWLRQV�IRU�WKH�SURGXFW�RU� LPSURSHU�VLWHSUHSDUDWLRQV�
7KH�ZDUUDQW\�H[SLUHV� LPPHGLDWHO\�DIWHU�XQDXWKRUL]HG�RSHQLQJ�RI�WKH�KRXVLQJ�HLWKHUE\�WKH�EX\HU�RU�DQ\�RWKHU�SHUVRQ
%HUOLQ��'HFHPEHU���������

 6+)�&RPPXQLFDWLRQ�7HFKQRORJLHV�$*
$PDOLHQVWUDVVH�����������%HUOLQ

7HOHSKRQH������������������������)D[��������������������
(PDLO��PDLO#VKI�FRPPXQLFDWLRQ�GH
KWWS��ZZZ�VKI�FRPPXQLFDWLRQ�GH
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+LVWRU\

(UVWHOOW�DP� �������� YRQ��-��:LONHV

.RUUHNWXU�DP� ���������������� YRQ���-��:LONHV

)UHLJHJHEHQ�DP����������� YRQ���0��0DUWLQ
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


