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& �������� 3URJUDPPLQJ�XSGDWH�
) �������� 3URJUDPPLQJ�XSGDWH



0DFDP�3KRWRPHWULFV�/WG���������������������������30����2SWLFDO�3RZHU�0HWHU

��,1752'8&7,21
7KH� 0DFDP� 30���� 2SWLFDO� 3RZHU� 0HWHU� LV� D� SRUWDEOH� LQVWUXPHQW
GHVLJQHG� IRU� DFFXUDWH�PHDVXUHPHQW� RI� PRQRFKURPDWLF� OLJKW� UDGLDWLRQ� LQ
:DWWV�� G%P� DQG� G%U�� FRYHULQJ� WKH� XOWUD� YLROHW� YLVLEOH� DQG� QHDU� LQIUD� UHG
SDUWV�RI�WKH�VSHFWUXP��7KUHH�PRGHOV�DUH�DYDLODEOH��30����6L�ZLWK�D�VLOLFRQ
SKRWRGLRGH� GHWHFWRU�� 30����,Q� ZLWK� DQ� ,QGLXP� *DOOLXP� $UVHQLGH
SKRWRGLRGH� GHWHFWRU� DQG� 30����*H� ZLWK� D� *HUPDQLXP� SKRWRGLRGH
GHWHFWRU�
7KH� PHWHUV� FRPSULVH� RI� D� KDQG� KHOG� GLVSOD\� XQLW�� ZLWK� PLFURSURFHVVRU
FRQWURO�DQG�D� ODUJH� OHG�EDFNOLW��ò�GLJLW� OLTXLG�FU\VWDO� GLVSOD\��7KH� UHPRWH
GHWHFWRU� DVVHPEO\� LQFOXGHV� D� PXOWL�UDQJH� DPSOLILHU� DQG� GLJLWLVHU� IRU� ORZ
QRLVH�PHDVXUHPHQWV�� 7KH�56���� FDEOH� VXSSOLHG� DOORZV� FRQQHFWLRQ� WR� D
&20�VHULDO�SRUW�RQ�D�3&�FRPSXWHU�IRU�UHPRWH�FRQWURO�DQG�GDWD�ORJJLQJ�

3DJH��



0DFDP�3KRWRPHWULFV�/WG���������������������������30����2SWLFDO�3RZHU�0HWHU
��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�����
'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���������������������������30����2SWLFDO�3RZHU�0HWHU
��63(&,),&$7,21��FRQWLQXHG��
6WDQGDUG�5DQJHV� �30����6L�DQG�30����,Q�PRGHOV�

��IXOO�VFDOH�GHFDGHV�PHDVXULQJ�IURP�
��WR��������Q:
��WR��������Q:
��WR���������:
��WR���������:
��WR���������:
5HVROXWLRQ�������Q:�RQ�UDQJH���
�30����*H�PRGHO��
��IXOO�VFDOH�GHFDGHV�PHDVXULQJ�IURP�
��WR���������:
��WR���������:
��WR��������P:
��WR��������P:
5HVROXWLRQ���Q:�RQ�UDQJH���

([WHQGHG�5DQJH�2SWLRQ��30����6L�DQG�30����,Q�PRGHOV�
��IXOO�VFDOH�GHFDGHV�PHDVXULQJ�IURP�
��WR��������Q:
��WR���������:
��WR���������:
��WR���������:
��WR��������P:
5HVROXWLRQ������Q:�RQ�UDQJH���

$WWHQXDWRUV� 2WKHU�PHDVXULQJ�UDQJHV�DUH�DYDLODEOH�ZKHQ
WKH�RSWLFDO�SRZHU�PHWHU�LV�XVHG�LQ�FRQMXQFWLRQ
ZLWK�D�FDOLEUDWHG�DWWHQXDWRU�RU�LQWHJUDWLQJ
VSKHUH�

&DOLEUDWLRQ $EVROXWH�FDOLEUDWLRQ�LV�WUDFHDEOH�WR�1DWLRQDO
6WDQGDUGV�
����������WR�����QP�
������������WR����QP�

3DJH��



0DFDP�3KRWRPHWULFV�/WG���������������������������30����2SWLFDO�3RZHU�0HWHU
��63(&,),&$7,21��FRQWLQXHG��

3GIGS

PM203 Optical Power Meter

DETECTOR RS232

n
o
p
q

r

s t

u

w
v

)LJXUH��

n��ò�GLJLW�/&'�GLVSOD\ s�0HDVXUHPHQW�VHOHFW�EXWWRQ
o�'LVSOD\�EDFNOLJKW�EXWWRQ t�λ�VHOHFW�GHFUHDVH�EXWWRQ
p�%DFNJURXQG�=(52�EXWWRQ u�λ�VHOHFW�LQFUHDVH�EXWWRQ
q�0RGH�5(6(7�EXWWRQ v�'LVSOD\�+2/'�)XQFWLRQ�5()�EXWWRQ
r�$XWR�PDQXDO�5$1*(�EXWWRQ w�3RZHU�VZLWFK�EXWWRQ�

3DJH��



0DFDP�3KRWRPHWULFV�/WG���������������������������30����2SWLFDO�3RZHU�0HWHU
��63(&,),&$7,21��FRQWLQXHG��
)URQW�3DQHO�&RQWUROV�

5$1*( 6HOHFW�DXWR�UDQJLQJ�RU�PDQXDO�UDQJH�FRQWURO�
81,76 6HOHFW�EHWZHHQ�SRZHU�LQ�:DWWV��P:���:�DQG

Q:��DQG�G%P�RU�UHODWLYH�G%U�
=(52 ,QLWLDWHV�D�]HUR�RU�EDFNJURXQG�PHDVXUHPHQW

URXWLQH�RQ�DOO�ILYH�UDQJHV�
+2/'�5() 'LVSOD\�LV�KHOG�DW�SUHVHQW�UHDGLQJ�XQWLO�+2/'

EXWWRQ�LV�SUHVVHG�DJDLQ�
6HOHFW�WR�VHW�WKH�UHIHUHQFH�OHYHO�LQ�G%U�UHODWLYH
PHDVXUHPHQWV�

5(6(7 3UHVV�WR�VZLWFK�EHWZHHQ��QP�λ�6HOHFW�DQG
3UHVHW�ZDYHOHQJWKV�

λ�6(/(&7 8VH�WKH�:;�EXWWRQV�WR�FKDQJH�WKH�FDOLEUDWLRQ
ZDYHOHQJWK�LQ��QP�VWHSV�WKURXJKRXW�WKH�UDQJH
RI�WKH�GHWHFWRU�RU�WR�VHOHFW�IURP�WKH�SUHVHW
ZDYHOHQJWK�WDEOH�

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���������������������������30����2SWLFDO�3RZHU�0HWHU
��63(&,),&$7,21��FRQWLQXHG��
/$%25$725<�'(7(&725��0RGHO�6'����89

Amplifier PCB
Photodiode

Cable

Accessory Mounting Thread

7KH�6'����ODERUDWRU\�GHWHFWRU�FRPSULVHV�RI�D�DOXPLQLXP�KRXVLQJ�
SKRWRGLRGH�DQG�3&%�DVVHPEO\�
'HWHFWRU� ��PPð�VLOLFRQ�SKRWRGLRGH�
6SHFWUDO�5HVSRQVH 5HI�ILJXUH��
7HPSHUDWXUH�&RHIILFLHQW��a�����&�IURP�����WR����QP
$PSOLILHU�*DLQ ����9�$�WR�����9�$
&XUUHQW�WR�)UHTXHQF\ �������0K]
/LQHDULW\�(UURU� ����IURP��Q:�WR�����:
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���������������������������30����2SWLFDO�3RZHU�0HWHU
��63(&,),&$7,21��FRQWLQXHG��
/$%25$725<�'(7(&725��0RGHO�,'���

Amplifier PCB
Photodiode

Cable

Accessory Mounting Thread

7KH�,'����ODERUDWRU\�GHWHFWRU�FRPSULVHV�RI�D�DOXPLQLXP�KRXVLQJ�
SKRWRGLRGH�DQG�3&%�DVVHPEO\�
'HWHFWRU� �PP�φ�,QGLXP�*DOOLXP�$UVHQLGH�SKRWRGLRGH�
6SHFWUDO�5HVSRQVH 5HI�ILJXUH��
7HPSHUDWXUH�&RHIILFLHQW��a�����&�EHWZHHQ�����DQG�����QP�
$PSOLILHU�*DLQ ����9�$�WR�����9�$
&XUUHQW�WR�)UHTXHQF\ �������0K]
/LQHDULW\�(UURU� ����IURP��Q:�WR�����:
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���������������������������30����2SWLFDO�3RZHU�0HWHU
��63(&,),&$7,21��FRQWLQXHG��
/$%25$725<�'(7(&725��0RGHO�*'���

Amplifier PCB
Photodiode

Cable

Accessory Mounting Thread

7KH�*'����ODERUDWRU\�GHWHFWRU�FRPSULVHV�RI�D�DOXPLQLXP�KRXVLQJ�
SKRWRGLRGH�DQG�3&%�DVVHPEO\�
'HWHFWRU� �PP�φ�*HUPDQLXP�SKRWRGLRGH�
6SHFWUDO�5HVSRQVH 5HI�ILJXUH��
7HPSHUDWXUH�&RHIILFLHQW��a���������&�EHWZHHQ�����DQG�����QP�
$PSOLILHU�*DLQ ����9�$�WR�����9�$
&XUUHQW�WR�)UHTXHQF\ �������0K]
/LQHDULW\�(UURU� ����IURP��Q:�WR�����:
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���������������������������30����2SWLFDO�3RZHU�0HWHU
��63(&,),&$7,21��FRQWLQXHG��

63(&75$/�5(63216,9,7<�2)�6,/,&21�'(7(&725
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0DFDP�3KRWRPHWULFV�/WG���������������������������30����2SWLFDO�3RZHU�0HWHU
��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�
���(QVXUH�WKH�SKRWRGLRGH�ZLQGRZ�LV�FOHDQ�
���3UHVV�DQG�UHOHDVH�WKH�SRZHU�VZLWFK�RQ�WKH�30����GLVSOD\�NH\�SDG��7KH
PLFUR� FRQWUROOHU� ZLOO� LQLWLDWH� DQG� VHDUFK� IRU� WKH� RSWLPXP� DPSOLILHU� UDQJH
ZLWK�WKH�GLVSOD\�PRPHQWDULO\�VKRZLQJ��

3ULRU� WR�GLVSOD\LQJ� WKH�SRZHU� OHYHO� WKH�GLVSOD\�ZLOO� LQGLFDWH� WKH�FDOLEUDWLRQ
ZDYHOHQJWK��$�W\SLFDO�GLVSOD\�LV�VKRZQ�EHORZ�

7ZR� /('V� ZLOO� LOOXPLQDWH� RQ� WKH� NH\� SDG� WR� LQGLFDWH� WKH� UDQJH� XQLWV� LQ
HLWKHU�:DWWV��G%P�RU�G%U�DQG� WKH�λ�6HOHFW� LQ�HLWKHU�3UHVHW�RU��QP�6WHS
PRGH��7KLV�ZLOO�EH�WKH�VDPH�VHWWLQJV�SULRU�WR�WKH�ODVW�SRZHU�RII�
,I� WKH�UDQJH�ZDV�VHW� WR�PDQXDO�SULRU� WR�VZLWFK�RII� LW�PD\�EH�QHFHVVDU\� WR
5(6(7�RU�PDQXDOO\�UDQJH�WR�JLYH�D�FRUUHFW�GLVSOD\�
)RU� G%U� PHDVXUHPHQWV� WKH� UHIHUHQFH� OHYHO� LV� KHOG� LQ� WKH� QRQ� YRODWLOH
PHPRU\�SULRU�WR�VZLWFK�RII�DQG�ZLOO�RQO\�EH�XSGDWHG�ZKHQ�VHOHFWLQJ�WKH�G%U
ZLWK�WKH�81,76�EXWWRQ�
���3UHVV�DQG�UHOHDVH�WKH�81,76�VZLWFK�WR�VHOHFW�WKH�FRUUHFW�XQLWV�UHTXLUHG�
��� ,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�SUREH�
3UHVV�DQG�UHOHDVH�WKH�=(52�VZLWFK��WKH�GLVSOD\�ZLOO�PRPHQWDULO\�VKRZ��

3DJH���



0DFDP�3KRWRPHWULFV�/WG���������������������������30����2SWLFDO�3RZHU�0HWHU
��23(5$7,21
���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� G%P� WKH� GLVSOD\� ZLOO� VKRZ
DSSUR[LPDWHO\� � ������� LQ� G%U�PRGH� WKH� GLVSOD\� ZLOO� GHSHQG� RQ� UHIHUHQFH
OHYHO�
���5HPRYH�WKH�OLJKW�FRYHU�IURP�WKH�GHWHFWRU��7KH�HTXLSPHQW�LV�QRZ�UHDG\
IRU�XVH�
1RWHV�
L���P:� ���G%P�����P:� ���G%P

dBm = 10 log 
Reading (mW)

1mW

LL��7R�PHDVXUH�WKH�SRZHU�RI�D�OLJKW�EHDP�WKH�ZKROH�EHDP�PXVW�EH
����ZLWKLQ�WKH�DFWLYH�DUHD�RI�WKH�SKRWRGLRGH�

3DJH���



0DFDP�3KRWRPHWULFV�/WG���������������������������30����2SWLFDO�3RZHU�0HWHU
��%$77(5<�5(3/$&(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�

��&$/,%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.�
0DFDP�HVWLPDWH� WKH�DEVROXWH�DFFXUDF\�HUURU� LQ�FDOLEUDWLRQ�RI� WKH�30���
RSWLFDO�SRZHU�PHWHU� LV�����IURP�����WR�����QP�IRU�PRQRFKURPDWLF� OLJKW
VRXUFH
$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\�

3DJH���



0DFDP�3KRWRPHWULFV�/WG���������������������������30����2SWLFDO�3RZHU�0HWHU
��%/2&.�',$*5$0

Detector

Amp

Gain Control

v to f Counter

µController

Keypad

Liquid Crystal
Display

Display Driver

RS232 Driver

& LEDs

Detector Amplifier

Micro-Controlled Display Unit

Non Volatile RAM

3DJH���



0DFDP�3KRWRPHWULFV�/WG���������������������������30����2SWLFDO�3RZHU�0HWHU
��352*5$00,1*�9,$�7+(�56����,17(5)$&(
6HULDO�3RUW�6HWWLQJV� �����EDXG��QR�KDQGVKDNLQJ

6LQJOH�OHWWHU�FRPPDQGV
6 7RJJOH�WKURXJK�SRVVLEOH�DPSOLILHU�JDLQ�UDQJHV��PDQXDO�PRGH�

5HVHW�WR�DXWRUDQJLQJ�PRGH�ZLWK�5�FRPPDQG�
8 7RJJOH�WKURXJK�SRVVLEOH�XQLWV��:DWWV��G%P�DQG�G%U�
) ,QFUHDVHV�FDOLEUDWLRQ�ZDYHOHQJWK
, 'HFUHDVHV�FDOLEUDWLRQ�ZDYHOHQJWK
+ 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���

3DJH���



0DFDP�3KRWRPHWULFV�/WG���������������������������30����2SWLFDO�3RZHU�0HWHU
��352*5$00,1*�9,$�7+(�56����,17(5)$&(��FRQWLQXHG�
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