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2YHUYLHZ

7KH�/';�/DVHU�'LRGH�6RXUFH�6\VWHP�6HULHV�ODVHU�GULYHU�DQG�WHPSHUDWXUH�FRQWUROOHU�
VHULHV�LV�D�KLJK�SUHFLVLRQ�VDIH�DQG�FRVW�HIIHFWLYH�VROXWLRQ�IRU�GULYLQJ�GLRGH�ODVHUV�DQG�
SHOWLHU� HOHPHQWV�� FRPELQHG� ZLWK� D� KLJK�UHOLDELOLW\� ODVHU� GLRGH� VRXUFH� PRGXOH��
LQWHJUDWHG� WR� WKH� LQWHUQDO� WHPSHUDWXUH�FRQWUROOHG�PRXQW�� 7KH� GULYHU¶V�PLFURFRQWUROOHU�
EDVHG�GLJLWDO�FRQWURO�XQLW�RIIHUV�IXOO�FRQWURO�RYHU�DOO�ODVHU�GLRGH�RSHUDWLQJ�SDUDPHWHUV��
7KH�V\VWHP�LV�RSHUDWLYH�YLD�WKH�IURQW�SDQHO�GLVSOD\�DQG�NH\SDG��DQG�ZLWK�WKH�VWDQGDUG�
56����GLJLWDO�LQWHUIDFH�
6DIH� RSHUDWLQJ� OLPLWV� DUH� IDFWRU\�VHW�� DQG� WKH� XVHU� FDQ� VHW� DUELWUDU\� OLPLWV�

IRU�FXUUHQWV��YROWDJHV��DQG�WHPSHUDWXUHV��7KH�GHYLFH�FDQ�EH�PRGXODWHG� LQWHUQDOO\�E\�
WKH� RQ�ERDUG� RVFLOODWRU�� RU� WKH� ODVHU� FDQ� EH� PRGXODWHG� E\� DQ� H[WHUQDO� VRXUFH��
0XOWLSOH� SURWHFWLRQ� FLUFXLWV�DUH� DOZD\V� HQJDJHG� WR� DYRLG� DQ\� SRWHQWLDO� GDPDJH�
WR� WKH� ODVHU� PRGXOH�� 7KH� WHPSHUDWXUH� FRQWUROOHU� XWLOL]HV� D� 3,'� FRQWURO� ORRS� IRU�
IDVW� DQG� DFFXUDWH� WHPSHUDWXUH�VWDELOL]DWLRQ�
(YHU\�V\VWHP�FRQWUROOHU�KDV�SDVVHG�RXU�IXOO�SRZHU�EXUQ�LQ�DQG�VDIHW\�WHVWV�IRU�

SURYLQJ�VWDWLF�GLVFKDUJH�DQG�WUDQVLHQW�SURWHFWLRQ�

)HDWXUHV
• IXOO\�GLJLWDO�FRQWURO��VWDQGDUG�LQWHUIDFH�56���

• QRQ�YRODWLOH�SUHFRQ¿JXUDWLRQ��((3520�

• FRQWUROODEOH�LQWHUQDO�DQG�H[WHUQDO�IDQ�VXSSO\V

• KDUGZDUH�LQWHUORFN

• WHPSHUDWXUH�SURWHFWLRQ

/DVHU�GULYHU� IHDWXUHV
• SUHFLVH�FXUUHQW�FRQWUROOHG�&:�DQG�SXOVHG�ODVHU�RSHUDWLRQ
PRGHV

• ORZ�SRZHU�GLVVLSDWLRQ�E\�DFWLYH�YROWDJH�FRQWURO�LQ�&:�PRGH

• PXOWLSOH�ODVHU�VDIHW\�RSWLRQV

• LQWHUQDO�GLJLWDO�PRGXODWLRQ

• H[WHUQDO�DQDORJ�DQG�GLJLWDO�PRGXODWLRQ

�



• ELDV�FXUUHQW�RSWLRQ�IRU�PRGXODWLRQ�PRGHV

• FRQWDLQV�DGMXVWDEOH�GULYHU�IRU�SLORW�ODVHU

• RYHUYROWDJH�DQG�WUDQVLHQW�SURWHFWLRQ

• YROWDJH��FXUUHQW�DQG�WHPSHUDWXUH�OLPLWV

7(&�GULYHU� IHDWXUHV� �LI�DYDLODEOH�
• 3RO\QRPLDO�DQG�6WHLQKDUW�+DUW�VHQVRU�PRGHO

• XS�WR���3,'�WHPSHUDWXUH�FRQWUROOHUV�IRU�7(&�FRROHUV

• YROWDJH��FXUUHQW�DQG�WHPSHUDWXUH�OLPLWV

• WDUJHW�WHPSHUDWXUH�VHTXHQFHU�RQ�UHTXHVW
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&RQWHQWV

2YHUYLHZ

&RQWHQWV

�� ,QWURGXFWLRQ

�� 6DIHW\�,QVWUXFWLRQV �
��� /DVHU�6DIHW\� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � �
��� /DEHO�,GHQWL¿FDWLRQ���������������������������������������������������������������������������������� �
��� (QYLURQPHQWDO�&RQFHUQV� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � �

�� +DUGZDUH�6HWXS ��
��� 8QSDFNLQJ� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
��� &RQQHFWLQJ�WKH�)LEHU��������������������������������������������������������������������������������� ��
��� 7XUQLQJ�RQ�WKH�'HYLFH� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� 7HFKQLFDO�3DUDPHWHUV ��
��� *HQHUDO�3DUDPHWHUV� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
��� /DVHU�0RGXOH� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����

������ 6DIHW\�%UHDNGRZQ�&RQGLWLRQV� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����

�� .H\SDG�DQG�'LVSOD\�0HQXV ��
��� .H\SDG� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
��� 'LVSOD\�0HQXV� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��� �� �� �� �� �� �� � ��

����� 0DLQ�0HQX� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
/DVHU�DQG�'HYLFH�0HQX� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � �������

�� /DVHU�FRQWURO ��
���� &:�PRGH� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��

����� 6ZLWFKLQJ�2Q�WKH�/DVHU� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
����� 5DPS�2Q�/DVHU�&XUUHQW� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��

���� (VWLPDWHG�/DVHU�3RZHU� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��

�



&RQWHQWV

���� *DWH�RSWLRQ� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
���� 0RGXODWLRQ�PRGHV� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��

������ ,QWHUQDO�'LJLWDO�0RGXODWLRQ�0RGH� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
������ ([WHUQDO�'LJLWDO�0RGXODWLRQ� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
������ ([WHUQDO�$QDORJ�0RGXODWLRQ��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��

��� 3LORW�/DVHU�&RQWURO� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��

�� 5HPRWH�&RQWURO ��
��� 6WDQGDUG�0RGH� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
��� 5HGXFHG�0RGH� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
��� %LQDU\�0RGH� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
��� 6RIWZDUH� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��

���� (UURU�&RGHV�

�� &RPPDQG�5HIHUHQFH ��
��� /DVHU�&RPPDQGV��/�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��

H����� /DVHU�&XUUHQW�&RPPDQGV��/&�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
����� /DVHU�9ROWDJH�&RPPDQGV��/9�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
����� /DVHU�3KRWR�&XUUHQW��/3&��DQG�3RZHU��/3��&RPPDQGV� �� �� �� �� �� ��
����� /DVHU�0RGXODWLRQ�&RPPDQGV��/0�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���
����� /DVHU�6HTXHQFHU�&RPPDQGV��/=�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
����� 3LORW�/DVHU�&RPPDQGV��3�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��

���� 7HPSHUDWXUH�6HQVRU�DQG�7(&�&RPPDQGV��[7�� �� �� �� �� �� �� �� �� �� �� �� � ��
����� 7HPSHUDWXUH�6HQVRU�&RPPDQGV��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
����� 7(&�&RPPDQGV� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

���� *HQHUDO�&RPPDQGV� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
����� 6WDWXV�&RPPDQG� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
����� 0RGH�&RPPDQGV� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

���+DUGZDUH� ,QWHUIDFH�'HVFULSWLRQ ��
����� 6XSSRUW�FRQQHFWRU��VW�YHUVLRQ� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
����� 6XSSRUW�FRQQHFWRU��QG�YHUVLRQ� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
����� $02'�'02'�FRQQHFWRU� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
����� ,QWHUORFN�FRQQHFWRU��VW�YHUVLRQ� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
����� ,QWHUORFN�FRQQHFWRU��QG�YHUVLRQ� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
����� :DWHU�&KLOOHU�FRQQHFWRU� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��
����� 56����FRQQHFWRU� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ��

�



�� ,QWURGXFWLRQ
����7KLV�SURGXFW�LV�D�SUHFLVH�DQG�DGYDQFHG�ODVHU�GULYHU��7KHVH�GHYLFHV�KDYH�D�
PXOLWLWXGH�RI�FRQ¿JXUDWLRQ�SDUDPHWHUV�DYDLODEOH�WKDW�\RX�FDQ�VHW�E\�GLVSOD\�RU�VHULDO�
LQWHUIDFH�
7KHUHIRUH�� LW� LV� LPSRUWDQW� WR� UHDG� WKH�PDQXDO� WKRURXJKO\�EHIRUH� WXUQLQJ�RQ� WKH�

GHYLFH�IRU�WKH�¿UVW�WLPH��7KH�LQVWUXFWLRQV�PXVW�EH�IROORZHG�H[DFWO\�IRU�VDIH�RSHUDWLRQ�
DQG�RSWLPXP�SHUIRUPDQFH�RI�WKH�ODVHU�GLRGH�
,Q�FDVH�RI�TXHVWLRQV�RU�SUREOHPV��SOHDVH�FRQWDFW�RXU�VHUYLFH�VWDII�

3OHDVH�QRWH�WKDW�XQDXWKRUL]HG�RSHQLQJ�RI�WKH�GHYLFH�FDQFHOV�WKH�WZR�
\HDU�ZDUUDQW\��'RQ¶W�EUHDN�WKH�FDOLEUDWLRQ�VHDO�

�



�� 6DIHW\� ,QVWUXFWLRQV

<RXU�VDIH�DQG�HIIHFWLYH�XVH�RI�WKLV�/DVHU�6RXUFH�LV�RI�XWPRVW�LPSRUWDQFH�WR�XV��
3OHDVH�UHDG�WKH�IROORZLQJ� ODVHU�VDIHW\� LQIRUPDWLRQ�EHIRUH�DWWHPSWLQJ� WR�RSHUDWH�
WKH� ODVHU��1RWH�WKDW�/DVHU�/DE�6RXUFH�DQG�2V7HFK�EHDU�QR�UHVSRQVLELOLW\�IRU�WKH�
UHVXOW�RI�RSHUDWLRQ�FDXVHG�GXH�WR�LQFRUUHFW�RU�LQDSSURSULDWH�XVH�RI�WKLV�SURGXFW�

���� /DVHU�6DIHW\

7KLV�LV�D�&ODVV���/DVHU�V\VWHP��7KH�ODVHU�UDGLDWLRQ�HPLWWHG�IURP�WKLV�XQLW�LV�
KDUPIXO��$OZD\V�IROORZ�WKHVH�SUHFDXWLRQV�

�� $YRLG�H[SRVXUH�WR�WKH�EHDP�

�� $OZD\V�ZHDU�SURWHFWLYH�H\HZHDU�DSSURSULDWH�IRU�ZRUNLQJ�ZLWK�ODVHU�OLJKW�
0DNH�VXUH�H\HZHDU�LV�UDWHG�IRU�WKH�ODVHU�ZDYHOHQJWK�DQG�RXWSXW�SRZHU�

�� $YRLG�ORRNLQJ�DW�WKH�EHDP�GLUHFWO\�HYHQ�ZLWK�H\HZHDU�

�� %H�DZDUH�RI�WKH�ZDUQLQJ�DQG�VDIHW\�ODEHOV��H[DPSOHV�DUH�VKRZQ�LQ�¿JXUH����
RQ�SDJH����

'R�QRW�RSHQ�WKH�ODVHU�V\VWHP��7KHUH�DUH�QR�XVHU�VHUYLFHDEOH�SDUWV�LQVLGH�WKH�
XQLW��8QDXWKRUL]HG�RSHQLQJ�RI� WKH�/';�XQLW�ZLOO� YRLG� WKH�ZDUUDQW\�DQG�PD\� UHVXOW�
LQ�EXUQV��HOHFWULF�VKRFN�DQG�RU�LUUHSDUDEOH�GDPDJH�WR�WKH�LQWHUQDO�FRPSRQHQWV�

����/DEHO�,GHQWL¿FDWLRQ

7KH�IROORZLQJ�¿JXUHV�VKRZ�WKH�ZDUQLQJ�ODEHOV�XVHG�RQ�WKLV�SURGXFW��3OHDVH�EH�
DZDUH�RI�WKHP�DQG�XVH�FDXWLRQ�ZKHQ�ZRUNLQJ�ZLWK�WKH�ODVHU�

�



2.3 Environmental Concerns

�D� $SHUWXUH�ODEHO
RQ�WKH�EDFN�RI
WKH�ODVHU�

VISIBLE AND INVISIBLE LASER 
RADIATION.

AVOID EYE OR SKIN EXPOSURE TO 
DIRECT OR SCATTERED RADIATION!

CLASS 4 LASER PRODUCT

EN60825-1:2003

P0 = 75W

� = 808nm - 980nm

�E� /DVHU�ZDUQLQJ�ODEHOV�RQ�WKH�EDFN�RI�WKH�ODVHU�

)LJXUH������([DPSOHV�IRU�ODVHU�ZDUQLQJ�ODEHOV�

'R�QRW�UHPRYH�WKHVH�ODEHOV�� ,I�\RX�KDYH�DQ\�TXHVWLRQV�UHJDUGLQJ�ZDUQLQJ�
ODEHOV��SOHDVH�FRQWDFW�XV�

���� (QYLURQPHQWDO�&RQFHUQV

7R�PD[LPL]H�WKH�ORQJ�WHUP�SHUIRUPDQFH�RI�WKLV�LQVWUXPHQW��WKH�IROORZLQJ�
HQYLURQ�PHQWDO�VDIHJXDUGV�VKRXOG�EH�FRQVLGHUHG�

�� $YRLG�GXVW�DQG�GLUHFW�VXQOLJKW�

�� 'R�QRW�EORFN�IDQ�YHQWLODWLRQ��(QVXUH�IUHH�DLU�ÀRZ�DURXQG�WKH�V\VWHP�

�� $YRLG�H[FHVV�YLEUDWLRQ�WKDW�PLJKW�FRPSURPLVH�WKH�PHFKDQLFDO�LQWHJULW\�RI�WKH
XQLW�

�� 7KH�UHFRPPHQGHG�RSHUDWLQJ�WHPSHUDWXUH�LV����í����ƕ&�

�� %HIRUH�VZLWFKLQJ�RQ�WKH�PDLQ�VXSSO\�JLYH�WKH�XQLW�WLPH�IRU�ZDUPLQJ�XS�LI� LW
FRPHV�IURP�D�FROG�HQYLURQPHQW�

�� .HHS�RULJLQDO�SDFNLQJ�PDWHULDO�IRU�WUDQVSRUW�RU�VKLSPHQW�

�� ,W�LV�UHFRPPHQGHG�WKDW�WKH�RSWLFDO�FRQQHFWRUV�EH�FOHDQHG�EHIRUH�HYHU\
FRQQHFWLRQ��3HULRGLF�LQVSHFWLRQ�RI�WKH�¿EHU�WLS�IRU�VFUDWFKLQJ�RU�SLWV�LV
LPSRUWDQW�IRU�VDIH�RSHUDWLRQ�RI�WKH�ODVHU�GLRGH��,I�WKH�¿EHU�VXUIDFH�LV�GDPDJHG
UHSODFH�LW��,I�\RX�QHHG�KHOS�ZLWK�¿EHU�KDQGOLQJ�RU�¿EHU�FOHDQLQJ�HTXLSPHQW
SOHDVH�FRQWDFW�/DVHU�/DE�6RXUFH�

�� %HIRUH�LQVSHFWLQJ�WKH�¿EHU�VXUIDFH�VKXW�RII�WKH�ODVHU�GHYLFH�HYHU\�WLPH�

�



�� +DUGZDUH�VHWXS

���� 8QSDFNLQJ

,QVSHFW� VKLSSLQJ� ER[� IRU� GDPDJHV� LPPHGLDWHO\� DIWHU� UHFHLYLQJ� LW�� ,I� VRPHWKLQJ�
VHHPV� WR� EH� GDPDJHG� LQIRUP� WKH� VKLSSLQJ� FRPSDQ\� IRU� LQVXUDQFH� LVVXH��
3OHDVH� NHHS� WKH� VKLSSLQJ� ER[� XQWLO� WKH� ZKROH� GHYLFH� LV� WHVWHG�� :KLOH�
XQSDFNLQJ�� FKHFN� SDUW�OLVW�DQG�GHOLYHU\�QRWH�

����&RQQHFWLQJ�WKH�)LEHU

$OPRVW�DOO�/';�V\VWHPV�KDYH�DQ�60$����¿EHU�FRQQHFWRU�UHFHSWDFOH��8VH�PHWDO�DU�
PRXUHG�¿EHU�FDEOH��&KHFN�¿EHU�VXUIDFH��&RQQHFW�¿EHU�RQO\�ZLWK�FOHDQ�VXUIDFH��
7LJKWHQ�WKH�FDS�QXW�WKRURXJKO\��5HSODFH�¿EHU�FDEOH�LI�WKHUH�LV�DQ\�LQGLFDWLRQ�RI�
GDPDJH��$YRLG�FRQQHFWLRQV�WKDW�ZLOO�UHVXOW�LQ�GLUHFW�EDFN�UHÀHFWLRQV�
,Q�VRPH�FRQ¿JXUDWLRQV�\RX�PD\�KDYH�D�GLUHFW�¿EHU�RXWSXW�ZLWKRXW�PHWDO�DUPRXULQJ��

7DNH�FDUH�UHJDUGLQJ�WKH�¿EHU�EHQG�UDGLXV��$V�D�UXOH�RI�WKXPE�\RX�FDQ�XVH�D�
EHQGLQJ�GLDPHWHU�����WLPHV�WKH�¿EHU�FRUH�GLDPHWHU�XQGHU�ZRUNLQJ�FRQGLWLRQV�DQG�
����WLPHV�WKH�¿EHU�FRUH�GLDPHWHU�XQGHU�VWRUDJH�FRQGLWLRQV��$�¿EHU�EUHDN�PD\�
LPPHGLDWHO\�FDXVH�KD]DUGRXV�ODVHU�UDGLDWLRQ�LQ�XQZDQWHG�GLUHFWLRQV�
6RPH�¿EHU�FRQ¿JXUDWLRQV�PD\�QHHG�DGGLWLRQDO�LQVWUXFWLRQV�

���� 7XUQLQJ�RQ� WKH�GHYLFH

• ,QVWDOO�WKH�ODVHU�GHYLFH�LQ�D�VDIH�HQYLURQPHQW��7DNH�FDUH�DERXW�VDIHW\
UHJXODWLRQV��HVSHFLDOO\�WKH�ODVHU�VDIHW\�

• ,QLWLDO�VWDUW�XS�RI�WKH�GHYLFH�VKRXOG�DOZD\V�EH�GRQH�E\�WUDLQHG�VWDII�

��

5HIHU�WR�)LJXUH�����IRU�WKH�IURQW�SDQHO�OD\RXW�RI�WKH�/';�FRQWUROOHU�

)ROORZ�WKHVH�VWHSV�WR�WXUQ�RQ�WKH�/';�FRQWUROOHU��



���� 7XUQLQJ�RQ� WKH�GHYLFH

• 0DNH�VXUH�WKDW�\RX�FRQQHFW�HYHU\WKLQJ�QHFHVVDU\�WR�WKH�VXSSRUW�FRQQHFWRU
�GHVFULEHG�LQ�VHFWLRQ������

• 0DNH�VXUH�WKDW�DOO�LQWHUORFN�FRQQHFWRUV�DUH�FORVHG�

• 0DNH�VXUH�WKDW�WKH�HPHUJHQF\�EXWWRQ��WKH�ODUJH�UHG�EXWWRQ�DW�WKH�IURQW�VLGH��LV
XQODWFKHG�DQG�LQ�WKH�21�SRVLWLRQ�E\�WXUQLQJ�DQG�SXOOLQJ�RQ�WKH�EXWWRQ�

• 3OHDVH�QRWH�ODVHU�VDIHW\�UHJXODWLRQV�

• 7XUQ�WKH�NH\�VZLWFK�WR�21�

• )RU�DLU�FRROHG�ODVHUV�WKH�FRROLQJ�IDQ�DQG�WHPSHUDWXUH�FRQWUROOHU�ZLOO�VWDUW�

• )RU�ZDWHU�FRROHG�GHYLFHV�FKHFN�WKDW�WKH�ZDWHU�FKLOOHU�LV�ZRUNLQJ�DQG�ZDWHU�ÀRZ�LV
DSSURSULDWH�IRU�WKH�ODVHU�GLRGH�

• %HIRUH�HQDEOLQJ�WKH�ODVHU�UDGLDWLRQ��DOO�LQWHUORFNV�KDYH�WR�EH�FORVHG�DQG�WKH
ODVHU�WHPSHUDWXUH�KDV�WR�EH�ZLWKLQ�WKH�OLPLWV

• $IWHU�WXUQLQJ�RQ��WKH�GHYLFH�&:�PRGH�LV�HQWHUHG�E\�GHIDXOW�

• &KHFN�WKH�ODVHU�RSHUDWLRQ�ZLWK�D�ORZ�FXUUHQW�YDOXH�QHDU�WKH�ODVHU�WKUHVKROG�

��

)LJXUH������)URQW�3DQHO�/D\RXW



�� 7HFKQLFDO�3DUDPHWHUV

���� *HQHUDO�3DUDPHWHUV

LQSXW�YROWDJH '67���� ���±����9�$&
DPELHQW� WHPSHUDWXUH �����������ƕ&
KXPLGLW\ �����
KRXVLQJ�VL]H ZLGWKîKHLJKWîGHSWK� �GHSWK�ZLWKRXW�FRQQHFWRUV�

���LQFK����+(

���LQFK����+(

����PP�î����PP�î�����PP
����LQ�î�����LQ�î������LQ�
����PP�î�����PP�î�����PP�����
PP�����LQ�î�����LQ�î������LQ�������LQ�

UHPRWH�FRQWURO 3&�VHULDO� LQWHUIDFH�56���

���� /DVHU�0RGXOH
ODVHU�GLRGH�SRZHU ��+(

DLU�FRROHG
XS� WR����:�RSWLFDO

��+(
DLU�FRROHG

XS� WR�����:�RSWLFDO

ZDWHU�
FRROHG

RQ�UHTXHVW

FXUUHQW�QRLVH ����������������RI� ,PD[� UPV��EHWWHU�RQ�UHTXHVW
LQWHUQDO�SXOVH�PRGH

SXOVH�ZLGWK UDQJH ���V�������!����K
SXOVH�SHULRG UDQJH �SXOVH�ZLGWK������V��������!����K
WLPH�EDVH DFFXUDF\ ���
SXOVH� WR�SXOVH DFFXUDF\ ����QV
ULVH�IDOO� WLPH PD[� ����V

W\S� ����V
RQ�UHTXHVW �����V

��



���� /DVHU�PRGXOH

������ 6DIHW\�%UHDNGRZQ�&RQGLWLRQV�7KDW�5HVXOW�LQ�$XWRPDWLF
�/DVHU�'LRGH�6KXW�'RZQ

• ,QWHUORFN�RSHQ

• ,QWHUQDO�VXSSO\�IDLOXUH

• $EQRUPDO�WUDQVLHQWV

• 2XWSXW�RSHQ�FLUFXLW

• 2XWSXW�VKRUW�FLUFXLW

• /DVHU�GLRGH�RYHU�WHPSHUDWXUH

• 6\VWHP�LQWHUQDO�RYHU�WHPSHUDWXUH

• 6\VWHP�EH\RQG�PD[LPXP�SRZHU�GLVVLSDWLRQ�FDSDFLW\

��



�� .H\SDG�DQG�'LVSOD\�0HQXV
2SHUDWLRQ� RI� WKH� V\VWHP� XVLQJ� NH\SDG� DQG� GLVSOD\� LV� HQDEOHG� E\� GHIDXOW��
7R� DYRLG� XQDXWKRULVHG� LQSXW� LW� LV� SRVVLEOH� WR� GLVDEOH� NH\SDG� YLD� 56����
�VHQG� *0�6�� WR� GLVDEOH� DQG� *0�&�� WR� HQDEOH� NH\SDG� DQG� /$6(5� 21�2))�
VZLWFK��

���� .H\SDG
83
'2:1
/()7
5,*+7
2.�RU�(QWHU

• LQFUHDVHV� WKH�GLJLW�XQGHU� WKH�FXUVRU
• GHFUHDVHV� WKH�GLJLW�XQGHU� WKH�FXUVRU
• PRYH�WR�WKH�SUHYLRXV�LQSXW�¿HOG��XQVDYHG�FKDQJHV�DUH�GLVFDUGHG
• PRYHV�WR�WKH�QH[W�LQSXW�¿HOG��XQVDYHG�FKDQJHV�DUH�GLVFDUGHG
• WULJJHUV�DFWLRQV

• WRJJOHV�FKHFNER[HV

• VDYHV�D�FKDQJHG�YDOXH

• PRYHV�WKH�FXUVRU�SRVLWLRQ� LI�SUHVVHG�RQ�DQ�XQFKDQJHG�RU
DOUHDG\�VDYHG�YDOXH

���� 'LVSOD\�0HQXV

7KH�GLVSOD\�DOZD\V�VKRZV�RQH�RI�WZR�PHQXV��6RPH�¿HOGV�FDQ�EH�XVHG�WR�FKDQJH�
VHWWLQJV�RI�WKH�GHYLFH��RWKHUV�RQO\�VKRZ�WKH�FXUUHQW�VWDWH�
<RX�FDQ�VZLWFK� WR� WKH�QH[W�PHQX�ZLWK� WKH�DUURZ� LQ� WKH�XSSHU� ULJKW�FRUQHU��7KH�

¿UVW�PHQX�VKRZQ�DIWHU�SRZHU�RQ�LV�WKH�PDLQ�PHQX��7KH�VHFRQG�PHQX�LV�WKH�ODVHU�
DQG�GHYLFH�PHQX�

������ 0DLQ�0HQX
7KH�PDLQ�PHQX�JLYHV�DQ�RYHUYLHZ�RYHU�WKH�FXUUHQW�VWDWH�DQG�DOORZV�WR�FRQWURO�VRPH�
EDVLF�VHWWLQJV��7KH�OD\RXW�RI�WKH�PDLQ�PHQX�LV�VKRZQ�LQ�¿JXUH������7KH�ELJ�QXPEHU�
VKRZV�WKH�DFWXDO�ODVHU�FXUUHQW��

��



���� 'LVSOD\�0HQXV

/DVHU� 2Q VKRZV�LI�WKH�ODVHU�LV�RQ�RU�RII
/&7 ODVHU�FXUUHQW� WDUJHW
&:� 0RGH�� ���� 0RG� PRGXODWLRQ�PRGH
7(&� 2Q VKRZV�LI�WKH�7(&�FRQWUROOHU�LV�RQ�RU�RII
77 WDUJHW� WHPSHUDWXUH
7$ WHPSHUDWXUH�DFWXDO
(UURU� HUURU�QXPEHU� ��� �QR�HUURU�
,QWHUORFN LI� WKH� LQWHUORFN� LV�FORVHG
(VWLPDWHG� /DVHU� 3RZHU (VWLPDWLRQ�RI� WKH�FXUUHQW� ODVHU�SRZHU�EDVHG�RQ� ODVHU�FXUUHQW�

�/&$���ODVHU� WKUHVKROG� �/&+��DQG� ODVHU�VORSH��/&6�

��

7KH�IROORZLQJ�¿HOGV�DUH�DYDLODEOH�LQ�WKH�0DLQ�0HQX�

)LJXUH������0DLQ�PHQX�OD\RXW



�� .H\SDG�DQG�GLVSOD\�PHQXV

3& SXOVH�FRXQW� � �/0',&�FRPPDQG�

/*

/&+

/&6

(UURU�

6HUYLFH

• 3&� ���� VLQJOH�SXOVH
• 3&� ���� EXUVW�RI���SXOVHV� �����
• 3&� ���� FRQWLQXRXV�SXOVHV
JDWH�RSWLRQ
/DVHU�&XUUHQW�7KUHVKROG
/DVHU�&XUUHQW�6ORSH
HUURU�QXPEHU� ��� �QR�HUURU�
6KRZ�W\SH��VHULDO�QXPEHU�DQG�VRIWZDUH�YHUVLRQ

5HVWRUH� 'HIDXOW� 6HWWLQJV�
3LORW� ODVHU� �RSWLRQDO�
,QWHQVLW\� �RSWLRQDO�

5HVHW�DOO�VHWWLQJV� LQ� WKH�GHYLFH� WR� WKHLU�GHIDXOW�YDOXHV�
6ZLWFK�WKH�SLORW�ODVHU�RQ�DQG�RII
SLORW�ODVHU�LQWHQVLW\������������

)LJXUH������/DVHU�DQG�'HYLFH�0HQX

��

&:� 0RGH QR�PRGXODWLRQ
/0$; H[WHUQDO�DQDORJ�PRGXODWLRQ
/0'; H[WHUQDO�GLJLWDO�PRGXODWLRQ
/0', LQWHUQDO�GLJLWDO�PRGXODWLRQ
/0: ODVHU�PRGXODWLRQ�ZLGWK
/03 ODVHU�PRGXODWLRQ�SHULRG
/&% ODVHU�FXUUHQW�ELDV� �IRU�PRGXODWLRQ�

������ /DVHU�DQG�'HYLFH�0HQX
7KH�ODVHU�PHQX�LV�VKRZQ�LQ�¿JXUH������+HUH�\RX�FDQ�FKDQJH�ODVHU�DQG�JHQHUDO�
VHWWLQJV�DQG�¿QG�RXW�WKH�W\SH�DQG�VHULDO�QXPEHU�RI�\RXU�GHYLFH��7KH�IROORZLQJ�¿HOGV�
DUH�LQFOXGHG�



�� /DVHU�&RQWURO

���� &:�0RGH

7KH� PRGH� RI� RSHUDWLRQ� FDQ� EH� VHOHFWHG� LQ� WKH� ODVHU� PHQX�� 7KH� &:� PRGH� LV�
DFWLYH�ZKHQ�DOO�WKH�PRGXODWLRQ�PRGHV��/0',��/0';�DQG�/0$;��DUH�XQFKHFNHG�

������ 6ZLWFKLQJ�7KH�/DVHU�2Q�DQG�2II

,Q�WKH�PDLQ�PHQX�DQG�DGMXVW�WKH�ODVHU�FXUUHQW�WDUJHW�LQ�WKH�/&7�LQSXW�¿HOG��7KH�
VHOHFWHG�YDOXH�KDV�WR�EH�ZLWKLQ�WKH�ODVHU�FXUUHQW�OLPLW�DQG�WKH�PD[LPXP�RSHUDWLQJ�
FXUUHQW�RI�WKH�ODVHU�PRGXOH��$FWLYDWH�WKH�ODVHU�E\�SUHVVLQJ�WKH�/$6(5�VZLWFK�WR�
2Q��WKH�VZLWFK�LV�ORFDWHG�QHDU�WKH�GLVSOD\�RQ�WKH�IURQW�SDQHO��7KH�/('�RQ�WKH�IURQW�
SDQHO�ZLOO�VWDUW�EOLQNLQJ�DQG�WKH�DFWXDO�FXUUHQW�ZLOO�EH�GLVSOD\HG��3UHVV�WKH�/$6(5�
VZLWFK�WR�2II�WR�VZLWFK�RII�WKH�ODVHU��:KHQ�\RX�WXUQ�RII�WKH�ODVHU�WKH�/('�RQ�WKH�
IURQW�SDQHO�ZLOO�VWRS�EOLQNLQJ�DQG�WKH�DFWXDO�FXUUHQW������$�ZLOO�EH�GLVSOD\HG�
� � �3UHVVLQJ� WKH� HPHUJHQF\�6723�EXWWRQ� DW� WKH� IURQW� SDQHO� LQWHUUXSWV� WKH�
SRZHU�VXSSO\�LPPHGLDWHO\��WKH�EXWWRQ�ZLOO�ODWFK�RQ�WKH�2II�SRVLWLRQ��8QODWFK� LW�E\�
WZLVWLQJ�WKH�EXWWRQ�DQG�SXOOLQJ�LW�RXWZDUG�IURQW�WKH�IURQW�SDQHO�
:KHQ�XVLQJ�WKH�56����LQWHUIDFH�WKH�FRPPDQG�/5�PD\�EH�XVHG�WR�VZLWFK�WKH�

ODVHU�RQ�� 7KH�FRPPDQG�/6�VZLWFKHV�WKH�ODVHU�RII�

������ 5DPS�2Q�/DVHU�&XUUHQW

,Q�&:�PRGH�WKH� ODVHU� UDPS�RQ� LV�DFWLYDWHG�E\�GHIDXOW�� ZLWK� D� UDPS�RQ� WLPH� RI�
���PV�� +RZHYHU��WKLV�IXQFWLRQ�LV�QRW�DYDLODEOH�RYHU�WKH�GLVSOD\�PHQXV�� )RU�XVLQJ�
LW�\RX�QHHG�WR�FRQWURO�WKH�GULYHU�RYHU�DQ� 56���� LQWHUIDFH�� :LWK� H�� J�� /=75�����
\RX� FDQ� VHW� WKH� WLPH� WR�UHDFK� WKH�PD[LPXP�FXUUHQW� RI� \RXU� GULYHU�� 7KH�VORSH�
RI� WKH� UDPS� ZRXOG� EH�/&7PD[������PV� LQ� WKLV� H[DPSOH�� 7KH� ODVHU� VWRS�UDPS�
LV� GLVDEOHG� E\� GHIDXOW�DQG� FDQ� EH�HQDEOHG� E\� WKH�FRPPDQG� /$0�6����DQG�
GLVDEOHG� E\� /$0�&�����'XULQJ� WKH� ODVHU�VWRS� UDPS�� \RX� FDQ� WXUQ� RII� WKH�ODVHU�
LPPHGLDWHO\� E\� VHQGLQJ�/6� DJDLQ�� <RX� FDQ�GLVDEOH� WKH� UDPS� ZLWK� /=75���7KH�
GHIDXOW� YDOXH� IRU� /=75� LV����� PV�� )LJXUH� ����VKRZV�KRZ�/=75�ZRUNV��)RU�D�OLVW�
RI�RWKHU�FRPPDQGV�VHH�FKDSWHU���

��



�� /DVHU�FRQWURO

�

,/DVHU
/&7PD[

/&7

/=75 /=75

/=75����������������PV�
�GHIDXOW������PV�

W

)LJXUH������/DVHU�FXUUHQW�RQ�RII�UDPS�LQ�&:�PRGH��7KH�
UDPS�LV�DFWLYH�DW�DQ\�FKDQJH�RI�ODVHU�FXUUHQW�

���� (VWLPDWHG�/DVHU�3RZHU

$Q�HVWLPDWLRQ�IRU�WKH�/DVHU�3RZHU�LV�VKRZQ�LQ�WKH�GLVSOD\��<RX�FDQ�DOVR�JHW�WKLV�
YDOXH�E\�WKH�/3(�FRPPDQG��7KH�HVWLPDWHG�ODVHU�SRZHU�LV�FDOFXODWHG�DV�IROORZV�

/3(� ��/&$�í�/&+��î�/&6 �����

+HUH� /&$� LV� WKH�DFWXDO� ODVHU� FXUUHQW�� /&+� LV� WKH� ODVHU� WKUHVKROG� FXUUHQW� DQG� /&6� LV�
WKH�ODVHU� VORSH�� ,I� /&$� LV� EHORZ� /&+� WKHQ� /3(� VKRZV� ��� 0DNH� VXUH� WR� VHW� /&+�
DQG� /&6� DFFRUGLQJ� WR� WKH� ODVHU� DQG� DGMXVW� LW� IURP� WLPH� WR� WLPH� DV� WKH� ODVHU�
GHJUDGHV�
3OHDVH�QRWH� WKDW� WKLV� LV� MXVW�D�SRZHU�HVWLPDWLRQ�FDOFXODWHG� IURP�WKH�DFWXDO� ODVHU�

FXUUHQW��7HPSHUDWXUH�DQG�RWKHU� LQÀXHQFHV�DUH�QRW�FRQVLGHUHG��<RX�FDQ�QRW�UHO\�RQ�LW�
DFFXUDWHO\�UHSRUWLQJ�DFWXDO�ODVHU�SRZHU�
,W�LV�QRW�SRVVLEOH�WR�GLUHFWO\�FRQWURO�RSWLFDO�SRZHU�EHFDXVH�WKH�FRQWUROOHU�DFWV�DV�D�

FXUUHQW�VRXUFH��2SWLFDO�PRQLWRU�YDOXH��YROWDJH�RU�FXUUHQW��LV�RQO\�IRU�LQIRUPDWLRQ��DQG�
PD\�YDU\�ZLWK�¿EHU�EHQGLQJ�DQG�EDFN�UHÀHFWLRQV������LV�SRVVLEOH��

���� *DWH�2SWLRQ

7KHUH� LV� D� JDWH� RSWLRQ� ZKLFK� FDQ� EH� XVHG� LQ� &:� PRGH� DV� ZHOO� DV� LQ� LQWHUQDO�
GLJLWDO�PRGXODWLRQ�PRGH�� <RX�PD\� VZLWFK� RQ� DQG� RII� WKH� LQWHUQDOO\� JHQHUDWHG� ODVHU�
FXUUHQW�E\�WKH�PRGXODWLRQ�LQSXW��2SWLRQDOO\��D�VHSDUDWH�JDWH�SLQ�PD\�EH�OD\HG�RXW��
,Q� WKLV�FDVH� WKH� JDWH� RSWLRQ� LV� DOVR� DYDLODEOH� LQ� WKH� H[WHUQDO� PRGXODWLRQ� PRGHV��
7KH� JDWH� RSWLRQ� LV� DFWLYDWHG� E\� WKH� FRPPDQG� /*5� DQG� GHDFWLYDWHG� E\� /*6��
$GGLWLRQDOO\��WKH�/0';15�FRPPDQG�FDQ�EH�XVHG�WR�QHJDWH�WKH�PRGXODWLRQ�LQSXW�

��



6.4 Modulation modes

t

Ilaser

0
laser bias current – LCB

laser current target – LCT

LMW

LMW: 100 . . . 232 µs
LMP: 200 . . . 232 µs
LMP � LMW+ 100 µs

<RX�FDQ�UXQ�DQG�VWRS�WKH�ODVHU�E\�WKH�FRPPDQGV�/5�DQG�/6�

6LQJOH�3XOVH�0RGH��Q�3XOVHV�0RGH

7KLV�PRGH²ZKLFK�LV�LOOXVWUDWHG�LQ�¿JXUH����²LV�XVHIXO�LI�\RX�ZDQW�WR�JHQHUDWH�RQO\�D�
VLQJOH�SXOVH�RU�D�FHUWDLQ�QXPEHU�RI�SXOVHV��7R�DFWLYDWH�LW�¿UVW�VHOHFW�WKH�LQWHUQDO�
GLJLWDO�PRGXODWLRQ�PRGH�DV�VWDWHG�DERYH��7KHQ�HQWHU�WKH�FRPPDQG�/0',&�Q�ZKHUH�Q

��

����0RGXODWLRQ�0RGHV
7KH�PRGXODWLRQ�PRGHV�FDQ�EH�VHOHFWHG�LQ�WKH�/DVHU�PHQX��&KDQJLQJ�PRGXODWLRQ�
PRGHV�WXUQV�RII�WKH�ODVHU��<RX�PD\�VWDUW�WKH�ODVHU�DJDLQ�LQ�WKH�0DLQ�PHQX�
���,Q�PRGXODWLRQ�PRGHV�WKH�PHDVXUHG�FXUUHQWV�DQG�YROWDJHV�GLVSOD\HG�LQ�WKH�PDLQ�
PHQX�VKRZV�WKH�PHDQ�YDOXHV��QRW�WKH�SHDN�YDOXHV��7KHVH�PHDVXUHG�YDOXHV�PD\�
GLIIHU�IURP�WKH�DGMXVWHG�RQHV�FDXVHG�E\�WKH�ORZ�VSHHG�RI�WKH�$�'�FRQYHUWHU��'RQ¶W�
FDUH�DERXW�WKLV��7KH�UHDO�YDOXHV�DUH�ZLWKLQ�WKH�OLPLWV�DV�GHVFULEHG�DERYH�

������,QWHUQDO�'LJLWDO�0RGXODWLRQ�0RGH
7KH�GULYHU�LV�DEOH�WR�PRGXODWH�WKH�ODVHU�FXUUHQW�E\�LQWHUQDOO\�JHQHUDWHG�SXOVHV��
7KLV�LQWHUQDO�PRGXODWLRQ�PRGH�PD\�EH�DFWLYDWHG�E\�FKHFNLQJ�WKH�/0',�LQSXW�¿HOG�
LQ�WKH�ODVHU�PHQX�RU�HQWHULQJ�WKH�/0',5�FRPPDQG�

&RQWLQXRXV�SXOVH�PRGH

8QOHVV�FRQ¿JXUHG�RWKHUZLVH��SXOVHV�DUH�JHQHUDWHG�FRQWLQXRXVO\�DV�\RX�FDQ�VHH�LQ�
¿JXUH������<RX�KDYH�WR�HQWHU�WKH�SXOVH�ZLGWK��GXUDWLRQ��DQG�SXOVH�SHULRG�LQ��V��
7DNH�FDUH�RI�WKH�ULJKW�SURSRUWLRQV�RI�WKHVH�YDOXHV��7KH�SXOVH�ZLGWK�PD\�EH�
FKDQJHG�E\�WKH�/0:�FRPPDQG�DQG�WKH�SXOVH�SHULRG�PD\�EH�FKDQJHG�E\�WKH�/03�
FRPPDQG�

)LJXUH������&RQWLQXRXV�3XOVH�0RGH



6 Laser control

tLMDIC = 2

LMW and LMP as in continuous pulse mode
LMDIC: 0 . . . 64000
LMDIC = 0 continuous pulse mode
LMDIC = 1 single pulse mode
LMDIC = 2 . . . 64000 n-pulses mode

)LJXUH������VLQJOH�SXOVH�PRGH��Q�SXOVHV�PRGH

LV�WKH�QXPEHU�RI�SXOVHV�\RX�ZDQW�WR�EH�JHQHUDWHG��$IWHU�HQWHULQJ�WKH�/5�FRPPDQG�
WKH� QXPEHU� RI� SXOVHV� ZLOO� EH� JHQHUDWHG�� $IWHUZDUGV�� WKH� GULYHU� HQWHUV� WKH� 2))�
VWDWH�DXWRPDWLFDOO\��<RX�GRQ¶W�QHHG�WR�HQWHU�/6�

$VVLJQLQJ���WR�/0',&�VZLWFKHV�WR�WKH�FRQWLQXRXV�SXOVH�PRGH�GHVFULEHG�DERYH�

([WHUQDO�7ULJJHU�0RGH

7R�VZLWFK�WR�WKLV�PRGH�DFWLYDWH�WKH�JDWH�RSWLRQ�LQ�VLQJOH�SXOVH�PRGH�Q�SXOVHV�PRGH��
7KH�JDWH�RSWLRQ��VHH�VHFWLRQ������KDV�D�GLIIHUHQW�PHDQLQJ�LQ�WKLV�PRGH��$FWLYDWLQJ�LW�
HQDEOHV�\RX�WR�WULJJHU�WKH�EHJLQQLQJ�RI�WKH�JHQHUDWHG�SXOVHV�H[WHUQDOO\��,I�/*5�LV�
DFWLYDWHG�DQG�/5�ZDV�HQWHUHG�WKH�GULYHU�JHQHUDWHV�WKH�GH¿QHG�QXPEHU�RI�SXOVHV�DV�
VRRQ�DV�D�ORZ�KLJK�WUDQVLWLRQ�DW�WKH�PRGXODWLRQ�LQSXW�RFFXUV�

������ ([WHUQDO�'LJLWDO�0RGXODWLRQ

7KH� H[WHUQDO� GLJLWDO� PRGXODWLRQ� PRGH� PD\� EH� DFWLYDWHG� E\� HQWHULQJ� WKH� /0';�
FRP�PDQG�� ,I� WKLV� PRGH� LV� DFWLYH� DQG� WKH� ODVHU� LV� UXQ� �/5�� WKHQ� WKH� ODVHU� LV�
DFWLYDWHG� E\� D� 77/� KLJK�OHYHO� DW� WKH� PRGXODWLRQ� LQSXW� DQG� YLFH� YHUVD�� 7KH�
FRPPDQG� /0';15�QHJDWHV� WKLV� ORJLF� VR� WKDW� WKH� ODVHU� ZLOO� EH� DFWLYDWHG� E\� 77/�
ORZ�OHYHO�� 7KLV� PRGH� LV� VLPLODU� WR� WKH� &:� PRGH� ZLWK� WKH� JDWH� RSWLRQ� DFWLYDWHG��
+RZHYHU��LQ�WKLV�PRGH�\RX�FDQ�VHW�D�ODVHU�ELDV�FXUUHQW��/&%��

������ ([WHUQDO�$QDORJ�0RGXODWLRQ

7KH�H[WHUQDO�DQDORJ�PRGXODWLRQ�PRGH� LV�VHOHFWHG�E\�HQWHULQJ� WKH�/0$;�
FRPPDQG��,Q�WKLV�PRGH�WKH�ODVHU�FXUUHQW�FDQ�EH�FRQWUROOHG�E\�WKH�YROWDJH�DW�WKH�
$02'�LQSXW�ZKHUH���9����9�FRUUHVSRQGV�WR� ,PD[�RI�WKH�FXUUHQW�VRXUFH��7KH�FXUUHQW�
ZLOO�EH�OLPLWHG�E\�WKH�ODVHU�FXUUHQW�OLPLW�WKDW�FDQ�EH�FKDQJHG�E\�WKH�/&/�FRPPDQG��
7KH�FRPSOLDQFH�YROWDJH��/9&��KDV�WR�EH�VHW�EHIRUH�DQG�WKH�ODVHU�KDV�WR�EH�UXQ�E\�
/5�

��



6.5 Pilot laser control

7KH�LQSXW�KDV�DQ�LQWHUQDO�WHUPLQDWLQJ�UHVLVWRU�RI����N�����N���,I�\RX�KDYH�D���9�LQSXW�
DQG� ZDQW� WR� FRQQHFW� H�J�� D� ��� 9� VLJQDO�� \RX� VKRXOG� XVH� D� ��� N�� UHVLVWRU� LQ� VHULHV�
H[WHUQDOO\�

���� 3LORW�/DVHU�&RQWURO

7KH� GHYLFH� VXSSRUWV� FRQWUROOLQJ� D� SLORW� ODVHU�� 7KLV� IXQFWLRQ� LV� RQO\� DYDLODEOH� LI� D� SLORW�
ODVHU� IXQFWLRQ� LV� LQFOXGHG� LQ� WKH� ODVHU�� ,Q�21�VWDWH�D�YROWDJH�EHWZHHQ�����DQG�����9�LV�
DSSOLHG�� 7KH�PD[LPXP�RXWSXW� FXUUHQW� LV� ����P$�� ,Q�2))�VWDWH� WKH� RXWSXW� LV� QHDU���9�
OHYHO�� :LWK� 3/5� DQG� 3/6� \RX� FDQ� WXUQ� WKH� SLORW� ODVHU� 21� DQG� 2))�� :LWK� WKH�
FRPPDQG� 33� Q� \RX� PD\� VHW� WKH� SXOVH� ZLGWK� PRGXODWLRQ� YDOXH� ZLWK� D� EDVH�
IUHTXHQF\� RI� ���+]��7KH�PRGXODWLRQ� SDUDPHWHU�Q� FDQ� WDNH� YDOXHV� EHWZHHQ� �� DQG� ����
7KH�PHDQLQJ�RI�WKRVH�YDOXHV�LV�DV�IROORZV�

n = 0 pilot laser OFF
n = 1 duty cycle 6.25 % - ON duration 16 ms
n = 2 duty cycle 12.5 % - ON duration 32 ms
. . . . . .
n = 16 pilot laser ON
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�� 5HPRWH�&RQWURO
7KH�/';�V\VWHP�PD\�EH�FRQWUROOHG�RYHU�D�VHULDO��56�����LQWHUIDFH��7KH�WUDQVIHU�
SDUDPHWHUV�RI�WKH�VHULDO�LQWHUIDFH�DUH�¿[HG�WR������EDXG��1��

���� 6WDQGDUG�0RGH

,Q� VWDQGDUG�PRGH� \RX� FDQ� VHQG� FRPPDQGV� DQG� SDUDPHWHUV� WR� WKH� GHYLFH� LQ� WH[W�
IRUPDW�DQG�WKH�GHYLFH�DQVZHUV�LQ�WKH�VDPH�ZD\�� 7KH�DQVZHU�RI�WKH�GHYLFH�DOZD\V�
FRQWDLQV�FRPPHQWV�DQG� WKH�SDUDPHWHUV�DQG�YDOXHV�DUH�JLYHQ�EDFN�� 7KLV�PRGH� LV�
RSWLPDO�IRU�ZRUNLQJ�DW�D�3&�XVLQJ�DQ\�WHUPLQDO�SURJUDP�
$IWHU� VHQGLQJ� D� FKDUDFWHU� \RX� ZLOO� UHFHLYH� DQ� HFKR� RI� \RXU� LQSXW�� L��H�� DOO� VHQW�

FKDUDFWHUV�UHWXUQ�LPPHGLDWHO\��$OO�FKDUDFWHUV�DUH�FKDQJHG�WR�XSSHU�FDVH��$OO�LQSXWV
KDYH�WR�EH�¿QLVKHG�E\

⌅⌥⌃&5�⇧WR�SURFHVV�WKH�LQSXW��⌥ ⌅
UHWXUQV�D�YDOXH��WKH�DQVZHU�LV�DOVR�¿QLVKHG�E\

⌅⌃&5�⇧LV�DOVR�UHWXU⌥QHG�� ,I�D�FRPPDQG⌥⌃&5��⇧�1R�OLQHIHHG�⌃ ⌅
/)�⇧LV�DGGHG�DIWHU�WKH⌥⌃ ⌅

J
CR�,⇧EXW�PRVW�WHUPLQDOV�DUH⌥�DEOH�WR�JHQHUDWH�WKLV�DXWRPDWLFDOO\��<RX�PD\�LQYDOLGDWH⌅⌃Esc�.⇧�6LQJOH�FKDUDFWHUV�PD\�EH�GHOHWHG�IURP�WKH�EXIIHU�E\⇤⇥DQ\�VHTXHQFH�E\� VHQGLQ
EDFNVSDFH� ��.��%HWZHHQ�FRPPDQGV�DQG�WKHLU�SDUDPHWHUV�\RX�FDQ�LQVHUW�DV�PDQ\
VSDFHV�DV� \RX�ZDQW� �QR� VSDFH� LV� DOVR� RND\��� %XW� QRWH� WKDW� WKH�ZKROH� FRPPDQG�
OLQH�PXVW�QRW�EH�ORQJHU�WKDQ����FKDUDFWHUV�

VHQW�FRPPDQG�� LCT222.3�
⌥⌃ ⌅⇧CR H⌥YHU\�FKDUDFWHU�LV�UHWXUQHG⌃ ⌅⇧CR YHUERVH�DQVZHUUHFHLYHG�DQVZHU�� /DVHU� &XUUHQW� 7DUJHW�� 222.3� mA

���� 5HGXFHG�0RGH

7KH�UHGXFHG�PRGH�ZRUNV�VLPLODUO\�WR�WKH�VWDQGDUG�PRGH�� 7KH�GLIIHUHQFH�LV�WKDW�
\RX�PHUHO\�UHFHLYH�WKH�YDOXHV�DQG�QXPEHUV�ZLWKRXW�DQ\�FRPPHQW�RU�XQLW�

⌃ ⌅⇧CR

UHFHLYHG�DQVZHU�� 222.3
VHQW�FRPPDQG�� LCT222.3⌥�

⌥
⌃ ⌅⇧CR

HYHU\�FKDUDFWHU�LV�UHWXUQHG�
VKRUW�DQVZHU

)RU�D�VLQJOH�FRPPDQG�WKLV�PRGH�FDQ�EH�UHDFKHG�E\�VLPSO\�DGGLQJ�WKH�SUH¿[�5��6R�
/&7������ZRXOG� EHFRPH�5/&7������� 7R� VZLWFK� WR� WKLV�PRGH� SHUPDQHQWO\� XVH� WKH�
FRPPDQG�*06�������7KH�FRPPDQG�*0&������VZLWFKHV�EDFN�WR�VWDQGDUG�PRGH�

��



7.3 Binary mode

���� %LQDU\�0RGH

,Q�ELQDU\�PRGH� QR� FRPPHQWV� DUH� UHWXUQHG� DQG� YDOXHV� DUH� VHQW� ELQDU\� FRGHG� �06%�
¿UVW�� ZLWK� D� FKHFNVXP� IROORZLQJ�� 7KLV� PRGH� LV� RSWLPDO� LI� \RX� ZDQW� WR� FRQWURO� WKH�
GHYLFH�DXWRPDWLFDOO\�E\�D�PDVWHU�FRPSXWHU��7KH�FKHFNVXP�LV�FRPSXWHG�E\�DGGLQJ�
HYHU\� VLQJOH� E\WH� RI� D� ZRUG� RU� ÀRDW� YDOXH� WR� WKH� ¿[HG� YDOXH� �[��� �LJQRULQJ� WKH�
RYHUÀRZ���)RU�H��J��D�ÀRDW�YDOXH�ZKRVH�IRXU�E\WHV�DUH�DOO��[���� ������WKH�FKHFNVXP�
LV��[����,I�DOO�E\WHV�DUH��[���WKHQ�WKH�FKHFNVXP�ZRXOG�EH��[���DQG�VR�RQ�

VHQW�FRPPDQG� LCT222.3
⌥⌃ ⌅⇧CR

UHFHLYHG�DQVZHU� MSB . . . LSB, checksum

HYHU\�FKDUDFWHU�LV�UHWXUQHG�
ELQDU\�FRGHG�DQVZHU

7KHUH�DUH�IRXU�GDWD�W\SHV�ZLWK�WKH�IROORZLQJ�UHWXUQ�VWUXFWXUH�

��E\WHV���FKHFNVXP
•�ÀRDW ���E\WHV���FKHFNVXP

• VKRUW�RU�ZRUG
• VWULQJ
• ERROHDQ

� ��������E\WHV�����[�
���E\WH�� �� �[$$�IRU�UXQ�RU�RQ

� Ö�[���IRU�VWRS�RU�RII

7KH�GHYLFH�DOZD\V�VWDUWV�LQ�VWDQGDUG�PRGH��%LQDU\�PRGH�LV�LQLWLDOL]HG�E\�VHWWLQJ�D�ELW�
LQ�WKH�JHQHUDO�PRGH�YDULDEOH�RI�WKH�GHYLFH�DV�IROORZV�

�VHQW�FRPPDQG�� * 0 6 �
⌅⇧CR VHW�ELW��[���RI�PRGH�YDULDEOH

7R�UHWXUQ�WR�VWDQGDUG�PRGH�WKLV�ELW�KDV�WR�EH�FOHDUHG�

VHQW�FRPPDQG�� *0&� FOHDU�ELW��[���RI�PRGH�YDULDEOH

���� 6RIWZDUH

$W� KWWS���ZZZ�RVWHFK�GH� \RX�PD\� GRZQORDG� VRIWZDUH� WR� LQWHUDFW� ZLWK�
2V7HFK�GHYLFHV�

• WKH�WHUPLQDO�SURJUDP�267(50

• /DE9,(:��9,V��LQFOXGLQJ�D�UXQWLPH�YHUVLRQ

6DPSOH�URXWLQHV�LQ�&�DQG�&���DUH�DOVR�DYDLODEOH�RQ�UHTXHVW�

��
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�� (UURU�&RGHV
:KHQ� DQ� HUURU� RFFXUV�� WKH� GULYHU� JHQHUDWHV� DQ� HUURU� FRGH�� 7KH� HUURU� FRGH�
FDQ�EH� GHWHUPLQHG� E\� WKH� *(� FRPPDQG�� )XUWKHUPRUH�� WKH� HUURU� LV� VKRZQ� RQ�
WKH�GLVSOD\��$�OLVW�RI�HUURU�FRGHV�DQG�WKHLU�FDXVHV�IROORZV�

error code cause
0 no error, everything ok
1 interlock open
2 laser compliance voltage not OK or no laser connected
3 internal supply voltage not OK
4 laser temperature sensor open
5 crystal temperature sensor open
6 laser temperature exceeds upper limit
7 laser temperature lower than lower limit
8 laser short-circuit or no laser connected
9 device temperature (GT) too high
10 laser temperature exceeds maximum laser temperature (LTM)
11 crystal temperature exceeds upper limit
12 crystal temperature lower than lower limit
16 laser current greater than maximum current limit (LCLM)
17 current error
18 total power limit exceeded
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�� &RPPDQG�5HIHUHQFH

���� /DVHU�FRPPDQGV� �/�cmd type min max default unit description
L bool S R S laser stop/run
LTM float �99 200 35 �C laser temperature maximum
LG bool S R S gate option

������ /DVHU�&XUUHQW�&RPPDQGV� �/&�

cmd type min max default unit description
LCL float 0 Imax + 5% Imax + 5% mA current limit
LCT float 0 Imax 0 mA current target
LCA float — no parameter — mA actual current
LCB float 0 Imax 0 mA base or bias current

������ /DVHU�9ROWDJH�&RPPDQGV� �/9�

cmd type min max default unit description
LVA float — no parameter — V actual laser voltage
LVC float 1.3 6 3 V compliance voltage

������ /DVHU�3KRWR�&XUUHQW� �/3&��DQG�3RZHU� �/3��&RPPDQGV

cmd type min max default unit description
LPCA float — no parameter — µA laser photo current actual
LCH float 0 Imax 0 mA laser threshold current
LCS float 0 100 1 W

A laser slope
LPE float — no parameter — W laser power estimated
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9 Command reference

������ /DVHU�0RGXODWLRQ�&RPPDQGV� �/0�

cmd type min max default unit description
LMDI bool S R S internal digital modulation
LMDX bool S R S external digital modulation
LMAX bool S R S external analog modulation
LMW float 1 > 48 h 1000 µs pulse width
LMP float LMW+ 1 > 48 h 2000 µs pulse period
LMDIC word 0 65534 0 number of pulses
LMDXN bool R S S negate modulation input

������ /DVHU�6HTXHQFHU�&RPPDQGV� �/=�
7KH�/=75�FRPPDQG�LV�DYDLODEOH�LQ�HYHU\�ODVHU�GULYHU�

cmd type min max default unit description
LZTR float 300 34000 300 ms ramp time (refers to Imax)

7KH�IROORZLQJ�FRPPDQGV�DUH�RSWLRQDOO\�DYDLODEOH�RQ�UHTXHVW�

cmd type min max default unit description
LZR bool — no parameter — ms sequencer run (stop with LS)
LZP word ms sequencer point select
LZPT word ms subsequence time (duration)
LZPC float ms subsequence current (end)

������ 3LORW�/DVHU�&RPPDQGV� �3�

cmd type min max default unit description
PL bool S R S pilot laser stop/run
PP word 0 16 0 pilot laser modulation

���� 7HPSHUDWXUH�6HQVRU�DQG�7(&�&RPPDQGV� �[7�

,Q�WKHVH�FRPPDQGV�[�KDV�WR�EH�UHSODFHG�E\�D�GLJLW��RU�OHWWHU��WR�VHOHFW�WKH�WHPSHUDWXUH�
VHQVRU�RU�7(&��7KH�¿UVW�WHPSHUDWXUH�VHQVRU�RU�7(&�FRUUHVSRQGV�WR����WKH�VHFRQG�WR����
WKH�WKLUG�WR���DQG�VR�RQ�
$V�WKH�¿UVW�WHPSHUDWXUH�VHQVRU�RU�7(&�LV�XVXDOO\�XVHG�IRU�D�ODVHU�DQG�WKH�VHFRQG

��



9.3 General commands

IRU�D�FU\VWDO��D�GHSUHFDWHG�RSWLRQ�IRU�VHOHFWLQJ�WKHP�LV�WKH�XVH�RI�WKH�OHWWHUV�/�DQG�
&��UHVSHFWLYHO\�

������ 7HPSHUDWXUH�6HQVRU�&RPPDQGV
,Q�QHZ�¿UPZDUH�YHUVLRQV�WKH�VHQVRU�FRPPDQGV�DUH�DOVR�DYDLODEOH�ZLWK�SUH¿[�Q6�
LQVWHDG�RI�[7�ZKHUH�Q�FRUUHVSRQGV�WR�WKH�QXPEHU�RI�WKH�WHPSHUDWXUH�VHQVRU�

cmd type min max default unit description
xTA float — no parameter — �C actual temperature

������ 7(&�FRPPDQGV
cmd type min max default unit description
xTT float �99 200 20 �C temperature target

���� *HQHUDO�&RPPDQGV
cmd type min max default unit description
GD bool — no parameter — set defaults
GF float 1.2 24 5 V fan voltage (max. 300 mA)
GFD float 1.2 24 5 V default fan voltage
GX bool S R S external control stop/run
GT float — no parameter — �C device temperature (head)
GVS word — no parameter — software version
GVN word — no parameter — serial number

������ 6WDWXV�&RPPDQG
cmd type min max default unit description
GS word — no parameter — get status

7KH�VWDWXV�ELWV�KDYH�WKH�IROORZLQJ�PHDQLQJV�

0x0001 interlock OK
0x0004 driver supply OK 0x0400 LT sensor OK
0x0008 driver temperature OK 0x0800 CT sensor OK
0x0010 LTLU not OK
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9 Command reference

0x0020 LTLL not OK 0x2000 LTM not OK
0x0040 CTLU not OK 0x4000 LC ON
0x0080 CTLL not OK 0x8000 LC error

������ 0RGH�&RPPDQGV
cmd type min max default unit description
GM word — no parameter — get mode
GMC word clear mode bit(s)
GMS word set mode bit(s)
GMT word toggle mode bit(s)

7KH�PRGH�ELWV�KDYH�WKH�IROORZLQJ�PHDQLQJV�

0x0001 laser current ON 0x0100 first TEC (laser) ON
0x0002 input echo OFF 0x0200 second TEC (crystal) ON

0x0400 pilot laser ON
0x0008 binary mode 0x0800 laser current control (LCC) OFF
0x0010 laser voltage control OFF 0x1000 use external interface after startup
0x0020 LMDI ON 0x2000 LMDX OFF
0x0040 LMDX ON 0x4000 gate option
0x0080 LMAX ON 0x8000 reduced mode

��



��� +DUGZDUH� ,QWHUIDFH�'HVFULSWLRQ

����� 6XSSRUW�&RQQHFWRU��VW�9HUVLRQ

7KH�VXSSRUW�FRQQHFWRU�LV�DQ�LVRODWHG�LQGXVWULDO�LQWHUIDFH�� ,W�LV�D�IHPDOH�'�VXE����
SLQ�FRQQHFWRU�

1
XO_ILOCK

2
XO_LON

3
XO_SYSOK

4
n.c.

5
X5VREF

6
XSUP-12

7
XSUP+12

8
XSUP5V

9
reserved

10
reserved

11
XI_LaserOff

12
SUP_FAN

13
SUP_GND

14
XI_ILOCK

15
MOD_DMOD

16
MOD_GND

17
MOD_ANALOG

18
XTX

19
XRX

202122
n.c.

23
n.c.

24
n.c.

25
n.c.

XGND

pin no. abbr. description
1 XO_ILOCK interlock output, max. 12 V 100 mA
2 XO_LON laser on – TTL output, high=laser on

(pull-up resistor at 5 V with 270 � for e. g. LED)
3 XO_SYSOK system ok – TTL output, high=laser. temp. & system ok

(pull-up resistor at 5 V with 270 �)
5 X5VREF external reference 5 V ±1%, max. 20 mA, e.g. potentiometer

supply
6 XSUP-12 external supply �12 V, max. 250 mA
7 XSUP+12 external supply +12 V, max. 250 mA
8 XSUP5V external supply 5 V, max. 250 mA
11 XI_LaserOff laser on/o� – TTL input, low=laser on, internally pulled up
12 SUP_FAN

(optional)
Universal Supply 2� 22 V for external fan (not isolated!)

13 SUP_GND
(optional)

Universal Supply GND (not isolated!)

14 XI_ILOCK interlock input – has to be closed to XO_ILOCK

15 MOD_DMOD modulation digital input, TTL
16 MOD_GND Modulation GND
17 MOD_ANALOG Modulation Analog Input 0� 4 V ! 0 A�Imax

(Ri = 10 k�, for 0� 10 V signal put 15 k� in series)
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10 Hardware Interface Description

18 XTX RS232 – TX
19 XRX RS232 – RX
20, 21 XGND external GND
9, 10 reserved reserved
4, 22-25 n.c. reserved

����� 6XSSRUW�&RQQHFWRU��QG�9HUVLRQ

7KH�VXSSRUW�FRQQHFWRU�LV�DQ�LVRODWHG�LQGXVWULDO�LQWHUIDFH�� ,W�LV�D�IHPDOH�'�VXE����
SLQ�FRQQHFWRU�

1
ILOCK

2
LON

3
SYSOK

4
LACTIVE

5
PILOTOFF

6
-12V

7
+12V

8
+5V

9
AMODOFF

10
DMODOFF

11
LOFF

12
OFAN

13
OGND

14
ILOCK

15
MDMOD

16
MGND

17
MAMOD

18
TX

19
RX

202122
n.c.

23
4-20mA

24
+24V

25
XLEVEL GND

pin no. abbr. description
1 ILOCK output – interlock output, max. 12 V 10 mA

(connect to pin 14 to close interlock)
2 LON output – laser on, high = laser is in on state1)

3 SYSOK output – system ok – high = system ok – laser ready for
operation1)

4 LACTIVE output – laser active – high = laser is emitting1)

5 PILOTOFF input – if your laser has a pointer device it’s switched ON when
low3)

6 -12V supply output �12 V, max. 250 mA for free usage2)

7 +12V supply output +12 V, max. 250 mA for free usage2)

8 +5V supply output 5 V±1%, max. 250 mA for free usage2)

9 AMODOFF input – if low = external analogue modulation is ON (is
changeable)3)

10 DMODOFF input – if low = external digital modulation is ON (is
changeable)3)

11 LOFF input – laser o� – low = laser is on3)

12 OFAN optional (fan) supply – 2� 22 V up to 1 A for external fan7)

13 OGND optional internal GND7)

14 ILOCK interlock input – has to be connected to ILOCK (pin 1) to close
interlock
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10.3 AMOD/DMOD connector

15 MDMOD input – digital modulation4)

16 MGND modulation GND
17 MAMOD input – analogue modulation4) 5)

18 TX RS232 – TX2)

19 RX RS232 – RX2)

20, 21 GND external GND
22 n.c.

23 4� 20 mA additional 4� 20 mA analogue modulation input7)

24 +24V supply output +24 V max. 80 mA for free usage2)

25 XLEVEL input for logical output level6)

�� ORJLF�RXWSXW��KLJK�OHYHO� �;/(9(/��GHIDXOW���9���ORZ�OHYHO�����9��VHH���

�� WR�*1'

�� LQSXW�LQWHUQDOO\�SXOOHG�XS��LQSXW�LV�WROHUDQW�XS�WR����9�IRU�KLJK�OHYHO

�� WR�0*1'

�� ��í���9�ĺ���$í,PD[��5L� ����N��
RSWLRQDOO\����í����9�ĺ���$í,PD[��5L� ����N��

�� ;/(9(/�LV���9��77/�OHYHO��E\�GHIDXOW
WR�FKDQJH�RXWSXW�KLJK�OHYHO�WR����9�FRQQHFW�;/(9(/��SLQ�����WR����9��SLQ����RU
WR�FKDQJH�RXWSXW�KLJK�OHYHO�WR����9�FRQQHFW�;/(9(/��SLQ�����WR����9��SLQ����

�� WR�2*1'�±�VLJQDOV�DUH�QRW�LVRODWHG�� WDNH�FDUH�

����� $02'�'02'�&RQQHFWRU

7KLV� LV� D� %1&� FRQQHFWRU� IRU� GLJLWDO� DQG� DQDORJ�PRGXODWLRQ� ZLWK� 77/� OHYHO�;/(9(/�� ,Q�
GHYLFHV� ZLWK� D� �QG� YHUVLRQ� VXSSRUW� FRQQHFWRU� WKLV� %1&� FRQQHFWRU� LVW� RQO\� IRU� GLJLWDO�
PRGXODWLRQ��7KH�0[02'�SLQ� LV� LQWHUQDOO\�FRQQHFWHG� WR�SLQ����DQG����RI� WKH�VXSSRUW�
FRQQHFWRU��77/�;/(9(/�ORZ�WXUQV�WKH�ODVHU�RII�DQG�77/�;/(9(/�KLJK�WXUQV�WKH�ODVHU�RQ��
7KH� FRPPDQG� /0';1� UHYHUVHV� WKH�PHDQLQJ� RI� WKHVH� OHYHOV�� ,QSXW� LPSHGDQFH�� ���
N�����N��

MGND

MxMOD
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10 Hardware Interface Description

1
8

����� ,QWHUORFN�&RQQHFWRU��VW�9HUVLRQ
7KH� LQWHUORFN� FRQQHFWRU� LV� D� IHPDOH� ����PP� �� LQ�� 76� FRQQHFWRU� �MDFN� VRFNHW���
7KH�ODVHU�FDQ�RQO\�UXQ�ZKHQ�LQWHUORFN�LV�FORVHG��L�H�� ;2B,/2&.�SLQ�DQG�;,B,/2&.�SLQ�
KDYH�WR�EH�FRQQHFWHG�� 7KHVH�SLQV�DUH�LQWHUQDOO\�FRQQHFWHG�WR�WKHLU�UHVSHFWLYH�SLQV�
RQ�WKH�VXSSRUW�FRQQHFWRU�

not connected

XO_ILOCK
XI_ILOCK

����� ,QWHUORFN�&RQQHFWRU��QG�9HUVLRQ
7KH� LQWHUORFN� FRQQHFWRU� LV� D� 0��URXQG� FRQQHFWRU�� ,W� KDV� WZR� VHSHUDWH� LQWHUORFN�
FLUFXLWV��7KH� ODVHU�FDQ�RQO\� UXQ�ZKHQ�ERWK� LQWHUORFNV�DUH�FORVHG�� L�H�� ,/��� SLQ�DQG�
,/��� SLQ�KDYH� WR� EH� FRQQHFWHG� DQG� ,/��� SLQ� DQG� ,/��� KDYH� WR� EH� FRQQHFWHG�� 7KLV�
LQWHUORFN�FRQQHFWRU�LV�LQGHSHQGHQW�IURP�WKH�,/2&.�SLQV�RI�WKH�VXSSRUW�FRQQHFWRU�

pin no. abbr. description
1 IL1+

2 IL1-

3 IL2+

4 IL2-

��



10.7 RS232 connector

1
ROO

2
ROO

34
ILOCK

5
ILOCK

67
XSUP+12

8
XGND

9

pin no. abbr. description
1 ROO output – remote on/o� (optional)
2 ROO output – remote on/o� (optional)
4 ILOCK input – level/flow/temperature alarm, integrated into interlock

circuit
5 ILOCK input – level/flow/temperature alarm, integrated into interlock

circuit
7 XSUP+12 external supply output +12 V max. 250 mA, internally con-

nected to pin 7 of the support connector
8 XGND external GND

����� 56����&RQQHFWRU
7KLV�'�VXE���SLQ� IHPDOH�FRQQHFWRU�FDQ�EH�XVHG� WR�FRQWURO� WKH�GULYHU�RYHU�D�
VHULDO�LQWHUIDFH�DV�GHVFULEHG�LQ�FKDSWHU��.

12
XRX

3
XTX

45
XGND

6789

pin no. abbr. description
2 XRX receive data, the same as pin 19 on the support connector
3 XTX transmit data, the same as pin 18 on the support connector
5 XGND ground, the same as pins 20 and 21 on the support connector

33

����� :DWHU�&KLOOHU�&RQQHFWRU��:DWHU�&RROHG�0RGHOV�

7KLV�'�VXE���SLQ� IHPDOH� FRQQHFWRU� FDQ�EH�XVHG� WR� FRQQHFW� WKH�ZDWHU� FKLOOHU��
7KH�,/2&.�SLQV��SLQ���DQG����KDYH�WR�EH�FRQQHFWHG�WR�RSHUDWH�WKH�ODVHU��
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