
',*,7$/�3+2720(7(5
02'(/6�/����	�/����/X[
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&RQWHQWV� ��,QWURGXFWLRQ
��6SHFLILFDWLRQ
��2SHUDWLRQ
��,OOXPLQDQFH�0HDVXUHPHQWV
��/XPLQDQFH�0HDVXUHPHQWV
��%DWWHU\�5HSODFHPHQW
��3KRWRSLF�5HVSRQVH
��&RVLQH�$QJXODU�5HVSRQVH
��&DOLEUDWLRQ�'HVFULSWLRQ
���%ORFN�'LDJUDP
���3URJUDPPLQJ�YLD�WKH�56����,QWHUIDFH

+DQGERRN�5HI�1R� 0+����,VVXH�*
)LOH�5HI� /����Y�J�ZSV
+DQGERRN�8SGDWH�/RJ
,VVXH 'DWH 3DJHV�FKDQJHG
$ �������� 1HZ�,VVXH
% �������� 8SGDWH�IRU�9��SURJUDPPLQJ
& �������� �����������������8SGDWH�IRU�9��SURJUDPPLQJ
' �������� 9HUVLRQ���XSGDWH
( �������� ����3URJUDPPLQJ�XSGDWH
) �������� ���&57�KHDG�XSGDWH
* �������� ������&RVLQH�UHVSRQVH�XSGDWH



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��,1752'8&7,21
7KH�0DFDP�/����'LJLWDO�3KRWRPHWHU�LV�D�SRUWDEOH�LQVWUXPHQW�GHVLJQHG�IRU
DFFXUDWH� PHDVXUHPHQW� RI� OXPLQRXV� LQFLGHQFH� RU� LOOXPLQDQFH� LQ� /X[� �IF�
IRRW�FDQGOH�� DQG� OXPLQRXV� LQWHQVLW\� RU� OXPLQDQFH� LQ� FG�P���FDQGHOD� SHU
VTXDUH� PHWUH� �I/�� IRRW�/DPEHUW��� 7KH� PRGHO� /����/X[� LV� DYDLODEOH� IRU
LOOXPLQDQFH�PHDVXUHPHQWV�RQO\�
7KH� SKRWRPHWHUV� FRPSULVH� RI� D� KDQG� KHOG� GLVSOD\� XQLW�� D� GHWHFWRU
�DPSOLILHU�DVVHPEO\�ZLWK�FRQQHFWLQJ�FDEOH��DQ�LOOXPLQDQFH�ILOWHU�ULQJ�DQG�D
OXPLQDQFH� ILHOG� RI� YLHZ� SUREH�� 7KH� VHQVRU� LV� D� ODUJH� DUHD� VLOLFRQ
SKRWRGLRGH� ZLWK� H[FHOOHQW� OLQHDULW\� DQG� ORQJ� WHUP� VWDELOLW\�� 7KH� 0DFDP
SKRWRSLF�ILOWHU�ULQJ�DQG�SKRWRSLF�ILHOG�RI�YLHZ�SUREH��ILWWHG�WR�WKH�IURQW�RI�WKH
VLOLFRQ� GHWHFWRU� JLYH� D� UHVSRQVH� ZKLFK� FORVHO\� PDWFKHV� WKH� KXPDQ� H\H
UHVSRQVH� RXWOLQHG� E\� WKH� &,(� 9λ� FXUYH�� 7KLV� SUHFLVH� FRORXU� FRUUHFWLRQ
JLYHV�KLJK�DFFXUDF\�RI�SKRWRPHWULF�PHDVXUHPHQWV�IURP�OLJKW�VRXUFHV�ZLWK
GLIIHUHQW�VSHFWUDO�GLVWULEXWLRQV��VHH�&DOLEUDWLRQ�VHFWLRQ��
)RU�LOOXPLQDQFH�PHDVXUHPHQWV��WKH�0DFDP�SKRWRSLF�ILOWHU�ULQJ�ZLWK�FRVLQH
FRUUHFWHG�GLIIXVHU��PRGHO�&,(�&RV������LV�ILWWHG�WR�WKH�GHWHFWRU�DVVHPEO\�
7KLV�ZLOO� LQWHJUDWH� OLJKW� IURP�DOO� VRXUFHV� LQ� WKH�KHPLVSKHUH� LQ� IURQW�RI� WKH
GHWHFWRU�� �%HIRUH� OHDYLQJ� WKH� IDFWRU\�� WKH� LQVWUXPHQW� LV� FDOLEUDWHG� WR� UHDG
GLUHFWO\�LQ�/X[�DQG�IF��IRRW�FDQGOH��
7KH�/�����3KRWRPHWHU�FDQ�DOVR�PHDVXUH�OXPLQDQFH�GLUHFWO\��,Q�WKLV�PRGH
RI� RSHUDWLRQ�� WKH� LOOXPLQDQFH� ILOWHU� ULQJ� LV� UHPRYHG� IURP� WKH� GHWHFWRU
DVVHPEO\�DQG�UHSODFHG�ZLWK�HLWKHU�D�&,(�)29�����OXPLQDQFH�SUREH��ZLWK�D
GHILQHG� ILHOG�RI�YLHZ� RI� ���� RU� D� FRQWDFW� &,(� )29����� &57� OXPLQDQFH
SUREH���,Q�HLWKHU�FDVH��ZKHUH�WKH�OXPLQDQFH�YDULHV�DFURVV�WKH�ILHOG�RI�YLHZ
RU� SUREH� DUHD�� WKH�PHWHU� UHDGLQJ� ZLOO� UHSUHVHQW� WKH� DYHUDJH� OXPLQDQFH�
7KH�SKRWRPHWHU�FDQ�PHDVXUH�LQ�HLWKHU�FG�P���DQG�I/��IRRW�/DPEHUW��

3DJH��



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��63(&,),&$7,21�
',63/$<�81,7
&RQWUROOHU� ��&����ELW�PLFUR�SURFHVVRU�ZLWK�D�������0+]

FORFN�
0HPRU\ 2Q�ERDUG�QRQ�YRODWLOH�5$0�IRU�FDOLEUDWLRQ

IDFWRUV�DQG�VHW�XS�SDUDPHWHUV�
.H\�2SHUDWLRQ ��VZLWFK�NH\�ERDUG�ZLWK����/('�LQGLFDWRUV�
3RZHU�6ZLWFK 0LFURSURFHVVRU�UHVHW�DW�VZLWFK�RQ�

8QLW�VHWWLQJV�VWRUHG�SULRU�WR�VKXW�GRZQ�
6HULDO�,QWHUIDFH 7KUHH�ZLUH�56����VHULDO�LQWHUIDFH�

�����EDXG��QR�SDULW\����VWRS�ELW�
,QWHJUDWLRQ�7LPH� ����V
&RQYHUVLRQ�6FDOH� ���ELW
$FFXUDF\� 0HDVXUHPHQW�DFFXUDF\���GLJLW�ZLWK�D�

OLQHDULW\�HUURU�RI�����IURP���WR���������/X[�
'LVSOD\� �ò�GLJLW�OFG�GLVSOD\��&KDUDFWHU�KHLJKW���PP�
'LVSOD\�LOOXPLQDWLRQ� $�/('�EDFN�OLJKW�FDQ�EH�VZLWFKHG�RQ�WR

LOOXPLQDWH�WKH�GLVSOD\�IRU�UHDGLQJV�LQ�ORZ
DPELHQW�OLJKW�VLWXDWLRQV�

3RZHU�6XSSO\� ��YROW�����P$K��/LWKLXP�0DQJDQHVH�EDWWHU\�
3RZHU�&RQVXPSWLRQ� 6KXW�GRZQ�PRGH ���$

2SHUDWLQJ �������P$
/('�EDFN�OLJKW a��P$

%DWWHU\�/LIH a����KRXUV�ZLWKRXW�EDFNOLJKW�XVH

3DJH��



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��63(&,),&$7,21��FRQWLQXHG��
5DQJHV� L��,OOXPLQDQFH��ERWK�PRGHOV�

8S�WR���IXOO�VFDOH�GHFDGHV�PHDVXULQJ�IURP�
��WR��������OX[
��WR��������OX[
��WR��������OX[
��WR��������OX[
��WR�������OX[
��WR�������[����OX[
5HVROXWLRQ��������OX[�RQ�UDQJH���
8S�WR���IXOO�VFDOH�GHFDGHV�PHDVXULQJ�IURP�
��WR��������IF
��WR��������IF
��WR��������IF
��WR��������IF
��WR�������IF
5HVROXWLRQ��������IF�RQ�UDQJH���
LL��/XPLQDQFH��PRGHO�/����RQO\�
8S�WR��
�IXOO�VFDOH�GHFDGHV�PHDVXULQJ�IURP�
��WR��������FG�P����
ZLWK�&,(�)29�����RQO\�
��WR��������FG�P��
��WR��������FG�P��
��WR��������FG�P��
��WR��������FG�P��
��WR�������[����FG�P��
5HVROXWLRQ��������FG�P���RQ�UDQJH��
�
5HVROXWLRQ�������FG�P����ZLWK�&,(�)29������
8S�WR���IXOO�VFDOH�GHFDGHV�PHDVXULQJ�IURP�
��WR��������I/
��WR��������I/
��WR��������I/
��WR��������I/
��WR��������I/
��WR�������[����I/
5HVROXWLRQ��������I/�RQ�UDQJH���

&DOLEUDWLRQ $EVROXWH�FDOLEUDWLRQ�DFFXUDF\�����WUDFHDEOH�WR
13/�VWDQGDUGV�
3KRWRSLF�FRORXU�FRUUHFWLRQ�LQWHJUDWHG�HUURU�RI
����RYHU�YLVLEOH�VSHFWUXP�

3DJH��



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��63(&,),&$7,21��FRQWLQXHG��
)URQW�3DQHO�&RQWUROV�

5$1*( 6HOHFW�DXWR�UDQJLQJ�RU�PDQXDO�UDQJH�FRQWURO�
81,76 6HOHFW�EHWZHHQ�/X[�DQG�IF�IRU�LOOXPLQDQFH

PHDVXUHPHQWV�DQG�EHWZHHQ�FG�P���DQG�I/�IRU
OXPLQDQFH�PHDVXUHPHQWV��6HOHFW�$8;�IRU
DGGLWLRQDO�DFFHVVRU\�FDOLEUDWLRQ�LI�ILWWHG�

=(52 ,QLWLDWHV�D�]HUR�RU�EDFNJURXQG�PHDVXUHPHQW
URXWLQH�RQ�DOO�JDLQ�UDQJHV�

+2/'�581 'LVSOD\�LV�KHOG�DW�SUHVHQW�UHDGLQJ�XQWLO�+2/'
EXWWRQ�LV�SUHVVHG�DJDLQ�
6HOHFW�WR�UXQ�RU�KROG�D�VSHFLDO�PRGH�

02'( 6HOHFW�EHWZHHQ�$9(5$*(��0,1��0$;�DQG
,17(*5$7(�PRGHV�

)81&7,21�5(6(7 3UHVV�WR�UHVHW�IXQFWLRQ�YDOXHV�WR�]HUR
5(6(7 3UHVV�WR�UHWXUQ�WR�QRUPDO�PHDVXUHPHQW�PRGH

IURP�0DQXDO�UDQJH�PRGH�RU�VSHFLDO�PRGHV�
1RWH�WKH�GLVSOD\�KROG�LV�QRW�UHVHW�

È 3RZHU�RQ���RII�EXWWRQ
� 'LVSOD\�EDFNOLJKW�RQ�RII�EXWWRQ�

'LVSOD\�EDFNOLJKW�ZLOO�VZLWFK�RII�DIWHU�D
SURJUDPPDEOH�GHOD\��IDFWRU\�VHWWLQJ����VHFV�

&RQQHFWRUV� ��SLQ�',1�W\SH�GHWHFWRU�FRQQHFWRU�
��SLQ�',1�W\SH�56����FRQQHFWRU�

7HPSHUDWXUH�5DQJH� ��WR����&������������5+�
'LPHQVLRQV� ����[����[���PP�

+LJK�LPSDFW�SRO\VW\UHQH�
:HLJKW� ���J

3DJH��



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��63(&,),&$7,21��FRQWLQXHG��
/$%25$725<�'(7(&725��0RGHO�6'���

Amplifier PCB
Photodiode

Cable

Accessory Mounting Thread

7KH�6'����ODERUDWRU\�GHWHFWRU�FRPSULVHV�RI�D�DOXPLQLXP�KRXVLQJ�
SKRWRGLRGH�DQG�3&%�DVVHPEO\�
'HWHFWRU� ��PPð�VLOLFRQ�SKRWRGLRGH�
7HPSHUDWXUH�&RHIILFLHQW�����������&
$PSOLILHU�*DLQ ����9�$�WR�����9�$
&XUUHQW�WR�)UHTXHQF\ �������0K]
/LQHDULW\�(UURU� ����IURP���WR���������/X[
7HPSHUDWXUH�5DQJH� 2SHUDWLRQ������WR�����&

6WRUDJH��������WR�����&
'HWHFWRU�+RXVLQJ� %ODFN�DQRGLVHG�DOXPLQLXP�DOOR\�KRXVLQJ�

(DFK�RSWLFDO�DFFHVVRULHV�VFUHZV�LQWR�WKH�GHWHFWRU
KRXVLQJ�RQ�D��������[����7�3�,�
7KH�GHWHFWRU�DPSOLILHU�LV�FRQQHFWHG�WR�WKH�GLVSOD\
XQLW�YLD�D�PXOWLFRUH�FDEOH� WR�D�HLJKW�SLQ�',1� W\SH
FRQQHFWRU�

3DJH��



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��63(&,),&$7,21��FRQWLQXHG��
3+2723,&�),/7(5�5,1*��0RGHO�&,(�&RV����

6SHFWUDO�5HVSRQVH� 5HIHU�ILJXUH���DQG�VHFWLRQ���
$QJXODU�5HVSRQVH� ,OOXPLQDQFH�PHDVXUHPHQWV

$FFXUDWHO\� FRVLQH� FRUUHFWHG� WR� /DPEHUW
V� &RVLQH
/DZ��0D[LPXP�HUURU�LV�OHVV�WKDQ�������IURP�WUXH
UHVSRQVH�WR�����IURP�QRUPDO�LQFLGHQFH��UHIHUHQFH
ILJXUH���

)LOWHU�ULQJ�DVVHPEO\� %ODFN�DQRGLVHG�DOXPLQLXP�DOOR\�ULQJ�ZLWK
VFUHZ�WKUHDG��������[����7�3�,�
0XOWLSOH�FRORXUHG�ILOWHU�JODVVHV�LQGLYLGXDOO\
VHOHFWHG�IRU�FORVH�PDWFKLQJ�WR�9λ.�
6SHFLDOO\�SURILOHG�DFU\OLF�GLIIXVHU�IRU�KLJK�DFFXUDF\
FRVLQH�DQJXODU�UHVSRQVH�

),(/'�2)�9,(:�352%(�&,(�)29����

6SHFWUDO�5HVSRQVH� 5HIHU�ILJXUH���DQG�VHFWLRQ���
$QJXODU�5HVSRQVH� /XPLQDQFH�PHDVXUHPHQWV��PRGHO�/����RQO\�

7KH�ILHOG�RI�YLHZ� LV�GHILQHG�ZLWK�)29��DFFHVVRU\
WR����IXOO�DQJOH�

)29�SUREH�DVVHPEO\� %ODFN�DQRGLVHG�DOXPLQLXP�DOOR\�ERG\�ZLWK
VFUHZ�WKUHDG��������[����7�3�,�
*ODVV�OHQV�I�O����PP����PP�φ��

3DJH��



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��63(&,),&$7,21��FRQWLQXHG��
&57�6&5((1�/80,1$1&(�352%(�&,(�)29����

6SHFWUDO�5HVSRQVH� 5HIHU�ILJXUH���DQG�VHFWLRQ���
'HVLJQ� $OXPLQLXP�WXEH�����PP�LQWHUQDO�GLDPHWHU

ZLWK�DSHUWXUH�����PP��RU����PP��H[WHUQDO
GLDPHWHU��5XEEHU�2�ULQJ�WLS�

6FUHZ�WKUHDG� ������[���73,�

3DJH��



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��23(5$7,21
6(77,1*�83
���:LWK�WKH�XQLW�2))��SOXJ�WKH�GHWHFWRU���ZD\�FRQQHFWRU�LQWR�WKH�VRFNHW�RQ
WKH�WRS�RI�WKH�GLVSOD\�XQLW�
��� &DUHIXOO\� VFUHZ� WKH� ILOWHU� ULQJ� IRU� LOOXPLQDQFH� PHDVXUHPHQWV�� ILHOG� RI
YLHZ� RU� FRQWDFW� SUREH� IRU� OXPLQDQFH� PHDVXUHPHQWV� WR� WKH� GHWHFWRU
KRXVLQJ��1RWH��&OHDQ�WKH�ZKLWH�GLIIXVHU�RQ�WKH�ILOWHU�ULQJ�RU�WKH�OHQV�RQ�WKH
ILHOG�RI�YLHZ�SUREH�LI�WKH\�DUH�PDUNHG�RU�GLUW\�
���3UHVV�DQG�UHOHDVH�WKH�SRZHU�VZLWFK�RQ�WKH�/����GLVSOD\�NH\�SDG��7KH
PLFUR�FRQWUROOHU�ZLOO�LQLWLDWH�ZLWK�WKH�GLVSOD\�PRPHQWDULO\�VKRZLQJ��

7KH� SKRWRPHWHU� ZLOO� QRZ� VHDUFK� IRU� WKH� RSWLPXP� UDQJH� RQ� WKH� GHWHFWRU
DPSOLILHU��$�W\SLFDO�GLVSOD\�LV�VKRZQ�EHORZ�

$Q�/('�ZLOO�LOOXPLQDWH�LQGLFDWLQJ�WKH�XQLWV��7KLV�ZLOO�EH�WKH�VDPH�XQLWV
SULRU�WR�WKH�ODVW�SRZHU�RII�
���3UHVV�DQG�UHOHDVH�WKH�81,76�VZLWFK�WR�VHOHFW�WKH�FRUUHFW�XQLWV�UHTXLUHG�
)RU� LOOXPLQDQFH�PHDVXUHPHQWV�ZLWK� WKH�&,(�&RV�����SKRWRSLF� ILOWHU� ULQJV
WKH�FRUUHFW�XQLWV�DUH�HLWKHU�/X[�RU� IF��)RU� OXPLQDQFH�PHDVXUHPHQWV�ZLWK
WKH�&,(�)29�����SKRWRSLF�ILHOG�RI�YLHZ�RU�FRQWDFW�SUREH�WKH�FRUUHFW�XQLWV
DUH�HLWKHU�FG�P���RU�I/�
��� ,W� LV� UHFRPPHQGHG� WKDW� WKH�SKRWRPHWHU�DPSOLILHU� LV�QXOOHG�SHULRGLFDOO\�
3ODFH�WKH�FRYHU�RYHU�WKH�ILOWHU�ULQJ�RU�WKH�HQG�RI�WKH�ILHOG�RI�YLHZ�RU�FRQWDFW
SUREH��3UHVV� DQG� UHOHDVH� WKH�=(52� VZLWFK�� WKH� GLVSOD\�ZLOO�PRPHQWDULO\
VKRZ��

3DJH��



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��23(5$7,21��FRQWLQXHG��
���7KH�PLFUR�FRQWUROOHU�ZLOO�QRZ�PHDVXUH�WKH�DPSOLILHU�RIIVHW�RQ�HDFK�RI�WKH
ILYH� UDQJHV� DQG� VWRUH� WKHVH� YDOXHV� LQ� WKH� QRQ� YRODWLOH� PHPRU\�� $OO
VXEVHTXHQW�PHDVXUHPHQWV�ZLOO� ILUVW�KDYH�RQH�RI� WKHVH�RIIVHWV�VXEWUDFWHG
EHIRUH�GLVSOD\LQJ�WKH�PHDVXUHPHQW��$W�WKH�HQG�RI�WKH�QXOOLQJ�VHTXHQFH�WKH
GLVSOD\�ZLOO�VKRZ��

1RWH�LI�WKH�SKRWRPHWHU�XQLWV�LV�VHW�WR�IF�WKH�GLVSOD\�ZLOO�VKRZ������
���5HPRYH�WKH�OLJKW�FRYHU�IURP�WKH�GHWHFWRU��7KH�HTXLSPHQW�LV�QRZ�UHDG\
IRU�XVH�
���$9(5$*(
:KHQ� WKH� OLJKW� LV� XQVWDEOH�� SUHVV� DQG� UHOHDVH� WKH� 02'(� VZLWFK�� 7KH
SKRWRPHWHU�ZLOO�QRZ�VZLWFK�WR�PDQXDO�UDQJLQJ��0DQXDO�/('�RQ�� LI�QRW�\HW
SUHYLRXVO\�LQ�PDQXDO�UDQJLQJ��7KH�$YHUDJH�/('�ZLOO�QRZ�VZLWFK�RQ��EXW�WKH
8QLWV�/('�ZLOO�UHPDLQ�XQFKDQJHG�
7R�VWDUW�DQ�DYHUDJH�VHTXHQFH�SUHVV�DQG�UHOHDVH� WKH�+2/'�581�VZLWFK�
,PPHGLDWHO\� WKH� GLVSOD\�ZLOO� VKRZ� D� IOXFWXDWLQJ� VLJQDO�� UHIOHFWLQJ� WKH� OLJKW
VRXUFH�IOXFWXDWLRQV��$IWHU�D�VKRUW�WLPH�WKH�DPSOLWXGH�RI�WKH�IOXFWXDWLRQV�ZLOO
GHFUHDVH�DQG�WKH�GLVSOD\�ZLOO�EHJLQ�WR�VKRZ�D�UHDGLQJ�ZKLFK�UHSUHVHQWV�WKH
DYHUDJH�OLJKW�OHYHO�GXULQJ�WKH�SHULRG�RI�WKH�PHDVXUHPHQW�
$W� DQ\� WLPH� WKH� DYHUDJLQJ� SURFHVV� FDQ� EH� KDOWHG� E\� SUHVVLQJ� WKH
+2/'�581�EXWWRQ�
$W� DQ\� WLPH� WKH� DYHUDJLQJ� VHTXHQFH� FDQ� EH� UHVHW� E\� SUHVVLQJ� DQG
UHOHDVLQJ�WKH�)81&7,21�5(6(7�VZLWFK�
,I� WKH� OLJKW� OHYHO� IOXFWXDWLRQV� DUH� ODUJH� DQG� DQ\� RQH� UHDGLQJ� FDXVHV� WKH
GHWHFWRU�DPSOLILHU� WR�RYHUORDG�DW� WKLV� UDQJH� WKH�DYHUDJLQJ�SURFHVV�ZLOO�EH
WHUPLQDWHG�DQG�WKH�GLVSOD\�ZLOO�VKRZ��

,Q� RUGHU� WR� DYRLG� DQ� RYHUORDG� FRQGLWLRQV� 5(6(7� WKH� SKRWRPHWHU� DQG
0DQXDOO\�FKDQJH� WKH�5$1*(� WR�D� ORZHU� OHYHU��HJ� IURP�D������� UDQJH� WR
�����

3DJH���



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��23(5$7,21��FRQWLQXHG��
���0,1�	�0$;�/(9(/6
'XULQJ� DQ� DYHUDJH�PHDVXUHPHQW� VHTXHQFH� WKH�PD[LPXP�DQG�PLQLPXP
YDOXHV� DWWDLQHG� LQ� WKH� SHULRG� DUH� UHFRUGHG�� 3UHVV� +2/'� WR� KDOW� WKH
DYHUDJLQJ�VHTXHQFH��3UHVV�WKH�02'(�EXWWRQ�WR�VHOHFW�EHWZHHQ�$YHUDJH�
0LQ�DQG�0D[��1RWH�WKH�,QWHJUDWH�GLVSOD\�PD\�RYHUORDG�DQG�VKRZ�����/���
,W�LV�DOVR�SRVVLEOH�WR�YLHZ�D�0,1��RU�0$;�UHFRUGLQJ�VHTXHQFH�E\�VHOHFWLQJ
0,1�RU�0$;�SULRU�WR�VHOHFWLQJ�581�
3UHVV�)81&7,21�5(6(7�WR�VHW�WKH�PD[LPXP�DQG�DYHUDJH�YDOXHV�WR�]HUR
DQG� WKH� PLQLPXP� WR� �� �� /� ��� 1RWH� WKH� )81&7,21� 5(6(7� ZLOO� RSHUDWH
GXULQJ�D�PHDVXUHPHQW�VHTXHQFH�RU�LQ�WKH�+2/'�PRGH�
����,17(*5$7(
)RU�PHDVXUHPHQWV�RI�WKH�LQWHJUDWHG�GRVDJH�RU�H[SRVXUH�SUHVV�WKH�02'(
VZLWFK�WR�VHOHFW�,QWHJUDWH��3UHVV�WKH�581�VZLWFK�WR�VWDUW�WKH�PHDVXUHPHQW�
7KH�GLVSOD\�ZLOO�QRZ�DXWRUDQJH�DV�WKH�GRVDJH�LQFUHDVHV�
1RWH� WKH� GHWHFWRU� DPSOLILHU� ZLOO� QRW� DXWRUDQJH� DQG� DV� ZLWK� $YHUDJH
PHDVXUHPHQWV�LI� WKH�DPSOLILHU�RYHUORDGV�WKH�GLVSOD\�ZLOO�VKRZ�����/���DQG
WKH�PHDVXUHPHQW�ZLOO�KDOW�
8QLWV� IRU� LQWHJUDWHG� PHDVXUHPHQWV� DUH� /X[� VHFRQGV� �/X[�V�� IRRWFDQGOH
VHFRQGV��IF�V���FG�P���V�DQG�IRRW/DPEHUW�VHFRQGV��I/�V��
$W� WKH� HQG� RI� WKH� LQWHJUDWLRQ� SHULRG�+2/'� WKH� GLVSOD\�� 8VH� WKH�02'(
VZLWFK�WR�DOVR�GLVSOD\�WKH�0LQ��0D[�DQG�$YHUDJH�YDOXHV�
3UHVV� )81&7,21� 5(6(7� WR� VHW� WKH� LQWHJUDWH�� PD[LPXP� DQG� DYHUDJH
YDOXHV�WR�]HUR�DQG� WKH�PLQLPXP�WR� ����/� ���1RWH� WKH�)81&7,21�5(6(7
ZLOO�RSHUDWH�GXULQJ�D�PHDVXUHPHQW�VHTXHQFH�RU�LQ�WKH�+2/'�PRGH�

3DJH���



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��,//80,1$1&(�0($685(0(176���&,(�&RV�����ILOWHU�ULQJ�ILWWHG�
,OOXPLQDQFH�LV�WKH�PHDVXUHPHQW�RI�SKRWRPHWULF�OLJKW�SHU�XQLW�DUHD��OXPHQV
SHU� PHWUH�� /X[�� RU� OXPHQV� SHU� VTXDUH� IRRW�� IRRWFDQGOH�� )RU� PRVW
DSSOLFDWLRQV� WKH�PHDVXUHPHQW�SODQH� LV�KRUL]RQWDO�DQG�D�FRVLQH�FRUUHFWHG
GLIIXVHU�LV�ILWWHG�WR�WKH�IURQW�RI�WKH�GHWHFWRU�DVVHPEO\��,I�WKH�ZRUNLQJ�VXUIDFH
LV�QRW�KRUL]RQWDO�WKHQ�SODFLQJ�WKH�GHWHFWRU�RQ�RU�SDUDOOHO�WR�WKH�ZRUNWRS�LV�D
PRUH�UHSUHVHQWDWLYH�PHDVXUHPHQW�RI�WKH�LOOXPLQDQFH�
1RWH� WKDW� DOO� WKH� OLJKW� VRXUFHV� LQ� WKH� KHPLVSKHUH� DERYH� WKH� GHWHFWRU�ZLOO
FRQWULEXWH�WR�WKH�LOOXPLQDQFH�PHDVXUHPHQW��7KH�VRXUFHV�PD\�EH�REYLRXV�
ODPSV�RU�ZLQGRZV�RU�HYHQ�ZDOOV�RU�RWKHU�UHIOHFWLQJ�VXUIDFHV��7DNH�FDUH�QRW
WR�VKDGRZ�WKH�GHWHFWRU�GXULQJ�DOO�LOOXPLQDQFH�PHDVXUHPHQWV�
���6HW�XS�WKH�SKRWRPHWHU�DV�RXWOLQHG�LQ�VHFWLRQ���ZLWK�WKH�LOOXPLQDQFH�ILOWHU
ULQJ�ILWWHG�DQG�WKH�XQLWV�VHW�WR�HLWKHU�/X[�RU�IF�
���3ODFH�WKH�GHWHFWRU�DW� WKH�PHDVXULQJ�SRLQW�DQG�UHFRUG�WKH�YDOXH�RQ� WKH
GLVSOD\�� ,I� WKH� OLJKW� OHYHOV� DUH� ORZ� LW� PD\� EH� QHFHVVDU\� WR� VZLWFK� RQ� WKH
GLVSOD\�EDFN�OLJKW�
���7KH�GLVSOD\�FDQ�EH�UHDG�GLUHFWO\�IRU�OLJKW�OHYHOV�IURP��������/X[�WR����
����/X[�RU��������WR��������IF��1RWH�KRZHYHU�WKDW�IRU� LOOXPLQDQFH�YDOXHV
RI�������� WR���������/X[�� WKH�[���/('�ZLOO� LOOXPLQDWH�DQG� WKH�GLVSOD\HG
YDOXH�PXVW�EH�PXOWLSOLHG�E\����
&219(56,21�)$&7256
��/X[ � � �������IRRWFDQGOH
��/X[ � ��FDQGHOD�#���PHWUH
��/X[ � � Gð�FDQGHOD�#�G�PHWUHV
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0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��/80,1$1&(�0($685(0(176��&,(�)29���������SUREH�ILWWHG�
/XPLQDQFH� �OXPHQV� SHU� VWHUDGLDQ� SHU� XQLW� DUHD�� RU� EULJKWQHVV� LV� WKH
SKRWRPHWULF� PHDVXUHPHQW� RI� WKH� UHVSRQVH� IURP� YLHZLQJ� DQ� LOOXPLQDWHG
REMHFW�RU�VHOI�OXPLQRXV�VRXUFH�

Distance d

Area A

Unit solid angle, steradian = A/d²

Uniform Source

/XPLQDQFH�FDQ�EH�H[SUHVVHG� LQ�FDQGHOD� �OXPHQV�SHU� VWHUDGLDQ��SHU�XQLW
DUHD��FG�P����DOVR�NQRZ�DV�QLW��RU��FG�FP���RU�FG�IW���
8VLQJ�WKH�H[SUHVVLRQ�EHORZ��OXPLQDQFH��/��FDQ�EH�FDOFXODWHG�E\�PHDVXULQJ
WKH� LOOXPLQDQFH�� (�� RQ� D� VXUIDFH� DQG� NQRZLQJ� WKH� UHIOHFWDQFH�� ρ�� RI� WKH
VXUIDFH�

/���� � ��(�
 ρ�����π� ZKHUH�π�LV�H[SUHVVHG�LQ�VWHUDGLDQV
������ � �[�
 ρ����OP��P�����π
������ � �[�
 ρ����π���OP��VWU����P��
������ � �[�
 ρ����π����FG�P��

HJ��&DOFXODWH�WKH�OXPLQDQFH�RI�D�VXUIDFH�ZLWK�D�GLIIXVH�UHIOHFWDQFH�RI
ρ� �����ZKHQ�LOOXPLQDWHG�DW�D�OHYHO�RI�����/X[�

/���� � ������
 �������������FG�P������ �������FG�P��

/XPLQDQFH� FDQ� DOVR� EH� H[SUHVVHG� DV� IRRW/DPEHUW�� I/�� 7KLV� XQLW
LQFRUSRUDWHV�WKH�π�YDOXH�DQG�WKXV�SURYLGHV�D�VLPSOH�UHODWLRQVKLS�EHWZHHQ
WKH� LOOXPLQDQFH� RI� D� VXUIDFH� RI� UHIOHFWDQFH� ρ� DQG� WKH� OXPLQDQFH� RI� WKH
VXUIDFH�

��IRRW/DPEHUW  �����
 ρ��IRRWFDQGOHV
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0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��/80,1$1&(�0($685(0(176��FRQWLQXHG�
0($685,1*�/80,1$1&(�:,7+�7+(�/����	�7+(�)29�&,(��������
0HDVXULQJ�OXPLQDQFH�UHTXLUHV�HLWKHU�WKH�ILHOG�RI�YLHZ�SUREH�DQG�GHWHFWRU��
ILOWHU�FRPELQDWLRQ�WR�EH�SRLQWHG�DW�D�UDGLDWLQJ�VXUIDFH�RU�H[WHQGHG�VRXUFH�
RU� WKH�FUW�FRQWDFW�SUREH�DQG�GHWHFWRU� �� ILOWHU�FRPELQDWLRQ� WR�EH� LQ�FRQWDFW
ZLWK�D� UDGLDWLQJ� VXUIDFH� RU� H[WHQGHG� VRXUFH�� 7KH� ILHOG� RI� YLHZ�SUREH�ZLOO
PHDVXUH�WKH�DYHUDJH�OXPLQDQFH�ZLWKLQ�WKH�DUHD�VXEWHQGHG�E\�LWV����ILHOG�RI
YLHZ�ZKHUHDV� WKH� FRQWDFW� SUREH� ZLOO� DYHUDJH� RYHU� WKH� FRQWDFW� DUHD�� )RU
VPDOO�DUHD�PHDVXUHPHQW�ZLWK�WKH�ILHOG�RI�YLHZ�LW�ZLOO�EH�QHFHVVDU\�WR�EULQJ
WKH� SUREH� FORVH� WR� WKH� VXUIDFH�� &DUH� PXVW� EH� WDNHQ� QRW� WR� VKDGRZ� WKH
VXUIDFH�ZLWK�WKH�SUREH�RU�\RXUVHOI�LI�WKH�VXUIDFH�OXPLQDQFH�LV�SURGXFHG�E\
SUHGRPLQDQWO\�UHIOHFWHG�OLJKW�
/XPLQDQFH� LV� LQGHSHQGHQW� RI� WKH� PHDVXULQJ� GLVWDQFH� IRU� D� XQLIRUP
/DPEHUWLDQ� LQILQLWH� VL]HG� VRXUFH�� EHFDXVH� WKH� VDPSOHG� DUHD� LQFUHDVH
FDQFHOV�WKH�LQYHUVH�VTXDUH�ODZ�ORVVHV�
)RU� OXPLQDQFH�PHDVXUHPHQWV�RI�VPDOO�DUHDV� LW�PD\�EH�SUHIHUDEOH� WR�XVH
WKH�0DFDP� 6SRW� PHDVXULQJ� 8QLW� PRGHO� 608� ���� DV� WKH� UHIOH[� YLHZLQJ
RSWLFV�DOORZV�WKH�XVHU�WR�GHWHUPLQH�WKH�SUHFLVH�PHDVXUHPHQW�DUHD�
��� 6HW� XS� WKH� SKRWRPHWHU� DV� RXWOLQHG� LQ� VHFWLRQ� �� ZLWK� HLWKHU� OXPLQDQFH
SUREH�ILWWHG�DQG�WKH�XQLWV�VHW�WR�HLWKHU�FG�P���RU�I/�
���3RLQW� WKH�GHWHFWRU�DW� WKH� UHIOHFWLQJ�VXUIDFH�RU� VHOI� OXPLQRXV� VRXUFH� RU
SUHVV� WKH�FRQWDFW�SUREH�VTXDUHO\�DQG� ILUPO\�RQWR� WKH�VXUIDFH�DQG� UHFRUG
WKH�YDOXH�RQ�WKH�GLVSOD\�
���7KH�GLVSOD\�FDQ�EH�UHDG�GLUHFWO\�IRU�DOO� OLJKW� OHYHOV�IURP�������
�WR����
����FG�P���RU� I/��
ZLWK�&,(�)29�����RQO\���1RWH� IRU� OXPLQDQFH�YDOXHV�RI
��� ���� WR� ���� ���� FG�P��� RU� I/�� WKH� [��� /('� ZLOO� LOOXPLQDWH� DQG� WKH
GLVSOD\HG�YDOXH�PXVW�EH�PXOWLSOLHG�E\����
&219(56,21�)$&7256
��FG�P�� � � ������IRRW/DPEHUWV
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0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��%$77(5<�5(3/$&(0(17
���6ZLWFK�RII�WKH�SKRWRPHWHU�EHIRUH�FKDQJLQJ�WKH�EDWWHU\�
���6OLGH�RSHQ�WKH�EDWWHU\�FRPSDUWPHQW�RQ�WKH�EDFN�RI�WKH�SKRWRPHWHU�DQG
SXOO�RXW�WKH�EDWWHU\��'LVFRQQHFW�IURP�WKH�EDWWHU\�FOLS

���5HSODFH�ZLWK�D�/LWKLXP�0DQJDQHVH�VL]H�33����YROW�EDWWHU\�
���3ODFH�EDWWHU\�LQVLGH�FRPSDUWPHQW�DQG�VOLGH�FRYHU�FORVHG�
���1RWH� LW� ZLOO� EH� QHFHVVDU\� WR� VZLWFK� RQ� DQG� RII� WKH� SKRWRPHWHU� EHIRUH
QRUPDO�RSHUDWLRQ�ZLOO�FRPPHQFH�
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0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��3+2723,&�5(63216(
3KRWRPHWU\� LV� WKH� PHDVXUHPHQW� RI� YLVLEOH� OLJKW�� 0DFDP
V� SKRWRSLF� ILOWHU
DQG�SKRWRGLRGH�FORVHO\�PDWFKHV�WKH�UHVSRQVH�RI�WKH�VWDQGDUG�KXPDQ�H\H
DV�SXEOLVKHG�E\�WKH�&,(��&,(�9λ���7KH�VSHFWUDO�UHVSRQVH�RI�WKH�SKRWRGLRGH
GHWHFWRU� ZLWK� WKH� SKRWRSLF� ILOWHU� ULQJ� LV� SORWWHG� EHVLGH� WKH� LGHDO� &,(
UHVSRQVH�

6'������&,(�&RV����
5HODWLYH�5HVSRQVH

)LJXUH��
3KRWRPHWHUV�ZKLFK�GR�QRW�FORVHO\�PDWFK�WKH�UHVSRQVH�DUH�RIWHQ�VXSSOLHG
ZLWK�FRUUHFWLRQ�IDFWRUV�IRU�GLIIHUHQW�W\SHV�RI� ODPSV�DQG� OLJKW�VRXUFHV��7KLV
PHDQV�WKDW�WKH�XVHU�KDV�WR�LGHQWLI\�WKH�W\SH�RI�VRXUFH�EHLQJ�PHDVXUHG�DQG
FRUUHFW�WKH�PHWHU�UHDGLQJ��7KLV�SURFHGXUH�EHFRPHV�PRUH�XQUHOLDEOH�ZKHQ
VRXUFHV�DUH�PL[HG�IRU�H[DPSOH�RIILFH�OLJKWLQJ�PL[HG�ZLWK�GD\OLJKW�WKURXJK�D
ZLQGRZ�
7KH�UHVSRQVH�RI� WKH�0DFDP�SKRWRPHWHU� LV�VXFK�WKDW� WKH�HUURU� IRU�D�ZLGH
YDULHW\�RI�VRXUFHV�LV�W\SLFDOO\������
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0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��&26,1(�$1*8/$5�5(63216(
,OOXPLQDQFH� LV� D� PHDVXUHPHQW� RI� YLVLEOH� OLJKW� LQFLGHQW� RQ� D� XQLW� DUHD
�/XPHQV�Pð���$�GHWHFWRU�ZLOO�PHDVXUH�WKLV�UHOLDEO\�ZKHQ�WKH� OLJKW�EHDP�LV
SHUSHQGLFXODU� WR� WKH� GHWHFWRU
V� VXUIDFH�� $FFXUDWH� PHDVXUHPHQWV� RI
LOOXPLQDQFH� UHTXLUH� WKDW� WKH�GHWHFWRU� VKRXOG� UHVSRQG� WR� OLJKW� RYHU� D� ����
ILHOG�RI�YLHZ��0RUH�LPSRUWDQWO\��WKLV�UHVSRQVH�VKRXOG�EH�SURSRUWLRQDO�WR�WKH
FRVLQH� RI� WKH� DQJOH� RI� OLJKW� LQFLGHQW� RQ� WKH� GHWHFWRU�� 7R� HQVXUH� WKDW� WKH
LQWHJUDWLRQ�RI�OLJKW�IURP�DOO�DQJOHV�LV�FRUUHFW��WKH�FRVLQH�GLIIXVHU�ILWWHG�WR�WKH
IURQW� RI� WKH� ILOWHU� ULQJ� LV� SURILOHG� VXFK� WKDW� � WKH� DQJXODU� UHVSRQVH� RI� WKH
GHWHFWRU� GHFUHDVHV� ZLWK� FRV�L�� DV� WKH� DQJOH� EHWZHHQ� WKH� VRXUFH� DQG
GHWHFWRU�LQFUHDVHV�IURP���WR�����

&,(�&RV����
7UXH�&RVLQH�5HVSRQVH

)LJXUH��
0DFDP
V�FRVLQH�GLIIXVHUV�DUH�FRUUHFWHG� WR�PDWFK� WKH�FRVLQH� UHVSRQVH� WR
ZLWKLQ� ������ XS� WR� DQJOHV� RI� ����� 7KLV� HQVXUHV� WKDW� WKH�PHWHU� FRUUHFWO\
UHDGV� LOOXPLQDQFH� RU� YLVLEOH� OLJKW� IOX[� GHQVLW\� ZKHWKHU� LW� LV� PHDVXULQJ
VFDWWHUHG�OLJKW��IURP�DQ�RYHUFDVW�VN\��RU�D�SRLQW�VRXUFH��D�VLQJOH�ODPS�LQ�D
GDUN�URRP��
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0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
��&$/,%5$7,21�'(6&5,37,21
0DFDP� 3KRWRPHWULFV� KROG� D� QXPEHU� RI� WXQJVWHQ� KDORJHQ� ODPSV�
SKRWRPHWHUV� DQG� D� VLOLFRQ� SKRWRGLRGHV� ZKLFK� DUH� URXWLQHO\� FDOLEUDWHG� E\
WKH�1DWLRQDO�3K\VLFV�/DERUDWRU\�LQ�WKH�8.�
'XULQJ�PDQXIDFWXUH�HDFK�SKRWRSLF�ILOWHU� LV�VFDQQHG� IRU� WKH�EHVW�PDWFK� WR
WKH�&,(�UHVSRQVH��$�JUDSK�RI�WKH�ILQDO�ILOWHU�GHWHFWRU�UHVSRQVH�LV�SURYLGHG�
7KH� GDWD� RQ� D� GLVN� �,%0� 3&� IRUPDW�� LV� DOVR� DYDLODEOH� RQ� UHTXHVW� IRU
LPSRUWLQJ�WR�D�VSUHDGVKHHW�
7KH� SKRWRPHWHU� LV� FDOLEUDWHG� IRU� LOOXPLQDQFH� XVLQJ� D� ODPS� RI� FRORXU
WHPSHUDWXUH� ����.� ���.� DQG� IRU� OXPLQDQFH� XVLQJ� D� KLJKO\� XQLIRUP
LQWHJUDWLQJ�VSKHUH�VRXUFH�RI�FRORXU�WHPSHUDWXUH�����.����.�
0DFDP�HVWLPDWH� WKH�DEVROXWH�DFFXUDF\� HUURU� LQ� FDOLEUDWLRQ� RI� HDFK� /���
DQG�/����/X[�SKRWRPHWHUV� LV�����IRU�D�VRXUFH�RI� LOOXPLQDQW�$�DW�QRUPDO
LQFLGHQFH�� 7KH� HUURUV� PHQWLRQHG� LQ� VHFWLRQV� �� DQG� �� QDPHO\� VSHFWUDO
UHVSRQVH�DQG�FRVLQH�DQJXODU�HUURU�DUH�VPDOO�IRU�PRVW�DSSOLFDWLRQV�
$V� ZLWK� DOO� PHDVXULQJ� HTXLSPHQW� D� URXWLQH� FDOLEUDWLRQ� LV� UHFRPPHQGHG�
W\SLFDOO\�DQQXDOO\��EXW�ZLWK� IUHTXHQW�XVH�E\�D�QXPEHU�RI�GLIIHUHQW�XVHUV�D
VKRUWHU�UHFDOLEUDWLRQ�SHULRG�PD\�EH�QHFHVVDU\�
&RQWDFW�0DFDP� IRU� DQ\� FDOLEUDWLRQ� UHTXLUHPHQWV� IRU� WKLV� SURGXFW� DQG� IRU
IXUWKHU�LQIRUPDWLRQ�

3DJH���



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
���%/2&.�',$*5$0

Diffuser
Filter
Detector

Amp

Gain Control

v to f Counter

µController

Keypad

Liquid Crystal
Display

Display Driver

RS232 Driver

& LEDs

Detector Amplifier

Micro-Controlled Display Unit

3DJH���



0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
���352*5$00,1*�9,$�7+(�56����,17(5)$&(
6HULDO�3RUW�6HWWLQJV� �����EDXG��QR�KDQGVKDNLQJ
6LQJOH�OHWWHU�FRPPDQGV
6 7RJJOH�WKURXJK�SRVVLEOH�JDLQ�UDQJHV��PDQXDO�PRGH�

5HVHW�WR�DXWRUDQJH�ZLWK�5�FRPPDQG�
8 7RJJOH�WKURXJK�SRVVLEOH�XQLWV��/X[��IF��HWF���DV�DSSOLFDEOH
) 7RJJOH�WKURXJK�SRVVLEOH�IXQFWLRQV
, )XQFWLRQ�UHVHW
+ 7RJJOHV�KROG�JR
= =HURV�OLJKW�PHWHU
5 5HVHWV�OLJKW�PHWHU
% 7RJJOHV�EDFNOLJKW
V 6HQGV�GDWD�FRQWLQXRXVO\�YLD�WKH�56���
R 6HQGV�RQH�VHW�RI�GDWD�YLD�WKH�56���
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0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
���352*5$00,1*�9,$�7+(�56����,17(5)$&(��FRQWLQXHG�
�����:LQGRZV�����	�:LQGRZV���
6HWWLQJ�XS�UHPRWH�FRQWURO�YLD�0LFURVRIW�7(50,1$/�(;(
���&RQQHFW�WKH�FDEOH�EHWZHHQ�WKH�56����VRFNHW�RQ�WKH�OLJKW�PHWHU�DQG�WKH
&20�SRUW�RQ�WKH�3&�

���6ZLWFK�RQ�WKH�OLJKW�PHWHU�
���5XQ�7HUPLQDO�SURJUDPPH�
���*R�WR�WKH�6HWWLQJV���&RPPXQLFDWLRQV�VFUHHQ�DQG�VHW�WKH�EDXG�WR�����
DQG�WKH�&20�SRUW�WR�VXLW�

���*R�WR�WKH�6HWWLQJV���7H[W�7UDQVIHUV�DQG�VHOHFW�/LQH�DW�D�WLPH�ZLWK�����WK
VHFRQG�GHOD\�

���&KHFN�WKH�56����OLQN�E\�D�VZLWFK�WR�WKH�PDQXDO�UDQJH��/('�RQ�XVLQJ
WKH�FRPPDQG�
6
���FDSLWDO�6��

���5HVHW�WR�WKH�DXWR�UDQJH��/('�RII�XVLQJ�WKH�FRPPDQG�
5
���FDSLWDO�5��
���7\SH�
R
�IRU�RQH�SDFNHW�RI�GDWD�DQG�
V
�IRU�FRQWLQXRXV�GDWD���7\SH�
V
�WR
VWRS�WKH�GDWD�IORZ�

���7R�VDYH�WKH�WHUPLQDO�VHWXS�JR�WR�)LOH���6DYH�$V�DQG�VDYH�WKH�VHWWLQJV�
:KHQ�UHVWDUWLQJ�WKH�SURJUDPPH�WKH�VHWWLQJV�FDQ�EH�UHORDGHG�ZLWK�)LOH��
/RDG�ILOHQDPH��1RZ�DFWLRQV���DQG���FDQ�EH�RPLWWHG�

/RJJLQJ�GDWD�FRQWLQXRXVO\�WR�D�ILOH�XVLQJ�0LFURVRIW�7(50,1$/�(;(
���5XQ�WKH�7HUPLQDO�SURJUDPPH�ZLWK�WKH�FRUUHFW�VHWWLQJV�
���6HW�XS�WKH�UDGLRPHWHU�DQG�VHQG�WKH�FRPPDQG�
V
�YLD�7HUPLQDO�WR
WUDQVPLW�GDWD�FRQWLQXRXVO\�IURP�WKH�UDGLRPHWHU�

���*R�WR�7UDQVIHUV���5HFHLYH�7H[W�)LOH��(QWHU�ILOHQDPH�IRU�WKH�VWRUHG�GDWD
�H�J��ORJ��W[W��

���2Q�HQWHULQJ�WKH�ILOH�QDPH��7HUPLQDO�ZLOO�QRZ�VWRUH�DOO�WKH�UHDGLQJV
WUDQVPLWWHG�IURP�WKH�UDGLRPHWHU�LQ�D�ILOH�ORJ��W[W��7KH�ILOH�LV�VDYHG�WR�WKH
FRPSXWHU�E\�SUHVVLQJ�6723�RQ�WKH�WHUPLQDO�VFUHHQ�
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0DFDP�3KRWRPHWULFV�/WG�������������������������������������������/����3KRWRPHWHU
���352*5$00,1*�9,$�7+(�56����,17(5)$&(��FRQWLQXHG�
�����:LQGRZV����	�:LQGRZV���
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