
Installation and Operation Guide

����0+]�*D$V�)(7�/LQH�([WHQGHU�,,,



2NGCUG�TGCF�VJKU�GPVKTG�IWKFG

2NGCUG�TGCF�VJKU�GPVKTG�IWKFG

8GWKNNG\�NKTG�GPVK½TGOGPV�EG�IWKFG

$KVVG�FCU�IGUCOVG�*CPFDWEJ�FWTEJNGUGP

5ÃTXCUG�NGGT�EQORNGVCOGPVG�NC�RTGUGPVG�IWÃC

5K�RTGIC�FK�NGIIGTG�EQORNGVCOGPVG�SWGUVC�IWKFC

+ORQTVCPV

3OHDVH�UHDG�WKLV�HQWLUH�JXLGH�EHIRUH�\RX�LQVWDOO�RU�RSHUDWH�WKLV�SURGXFW��*LYH
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+ORQTVCPV
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+ORQTVCPVG
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0QVKEGU

6TCFGOCTM�#EMPQYNGFIOGPVU

6FLHQWLILF�$WODQWD�DQG�6FLHQWLILF�$WODQWD�$UFV�ORJR�DUH�UHJLVWHUHG�WUDGHPDUNV�RI
6FLHQWLILF�$WODQWD��,QF�

$OO�RWKHU�EUDQG�DQG�SURGXFW�QDPHV�DUH�WUDGHPDUNV�RU�UHJLVWHUHG�WUDGHPDUNV�RI�WKHLU
UHVSHFWLYH�RZQHUV�

&KUENCKOGT

6FLHQWLILF�$WODQWD��,QF��DVVXPHV�QR�UHVSRQVLELOLW\�IRU�HUURUV�RU�RPLVVLRQV�WKDW�PD\
DSSHDU�LQ�WKLV�SXEOLFDWLRQ��6FLHQWLILF�$WODQWD�UHVHUYHV�WKH�ULJKW�WR�FKDQJH�WKLV
SXEOLFDWLRQ�DW�DQ\�WLPH�ZLWKRXW�QRWLFH�

%QR[TKIJV

������6FLHQWLILF�$WODQWD��,QF��$OO�ULJKWV�UHVHUYHG��3ULQWHG�LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD�

,QIRUPDWLRQ�LQ�WKLV�SXEOLFDWLRQ�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH��1R�SDUW�RI�WKLV
SXEOLFDWLRQ�PD\�EH�UHSURGXFHG�RU�WUDQVPLWWHG�LQ�DQ\�IRUP��E\�SKRWRFRS\�
PLFURILOP��[HURJUDSK\��RU�DQ\�RWKHU�PHDQV��RU�LQFRUSRUDWHG�LQWR�DQ\�LQIRUPDWLRQ
UHWULHYDO�V\VWHP��HOHFWURQLF�RU�PHFKDQLFDO��IRU�DQ\�SXUSRVH��ZLWKRXW�WKH�H[SUHVV
SHUPLVVLRQ�RI�6FLHQWLILF�$WODQWD��,QF�
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5GEVKQP�#���+PUVCNNKPI�VJG�*QWUKPI
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5GEVKQP�$���%QPHKIWTKPI�VJG�#ORNKHKGT�/QFWNG

2YHUYLHZ����������������������������������
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5CHGV[�2TGECWVKQPU

2TQVGEV�;QWTUGNH�(TQO�'NGEVTKE�5JQEM�CPF�;QWT�5[UVGO�(TQO�&COCIG�
�

x� 7KLV�SURGXFW�FRPSOLHV�ZLWK�LQWHUQDWLRQDO�VDIHW\�DQG�GHVLJQ�VWDQGDUGV��2EVHUYH�DOO
VDIHW\�SURFHGXUHV�WKDW�DSSHDU�WKURXJKRXW�WKLV�JXLGH��DQG�WKH�VDIHW\�V\PEROV�WKDW
DUH�DIIL[HG�WR�WKLV�SURGXFW�

x� ,I�FLUFXPVWDQFHV�LPSDLU�WKH�VDIH�RSHUDWLRQ�RI�WKLV�SURGXFW��VWRS�RSHUDWLRQ�DQG
VHFXUH�WKLV�SURGXFW�DJDLQVW�IXUWKHU�RSHUDWLRQ�

5CHGV[�5[ODQNU

$YRLG�SHUVRQDO�LQMXU\�DQG�SURGXFW�GDPDJH��'R�QRW�SURFHHG�EH\RQG�DQ\�V\PERO
XQWLO�\RX�IXOO\�XQGHUVWDQG�WKH�LQGLFDWHG�FRQGLWLRQV�

<RX�ZLOO�ILQG�WKLV�V\PERO�LQ�WKH�OLWHUDWXUH�WKDW�DFFRPSDQLHV�WKLV�SURGXFW�
7KLV�V\PERO�LQGLFDWHV�LPSRUWDQW�RSHUDWLQJ�RU�PDLQWHQDQFH�LQVWUXFWLRQV�

<RX�PD\�ILQG�WKLV�V\PERO�DIIL[HG�WR�WKLV�SURGXFW��7KLV�V\PERO�LQGLFDWHV�D
OLYH�WHUPLQDO��WKH�IODVK�SRLQWV�WR�WKH�WHUPLQDO�GHYLFH�

� <RX�PD\�ILQG�WKLV�V\PERO�DIIL[HG�WR�WKLV�SURGXFW��7KLV�V\PERO�LQGLFDWHV�D
SURWHFWLYH�HDUWK�WHUPLQDO�

<RX�PD\�ILQG�WKLV�V\PERO�DIIL[HG�WR�WKLV�SURGXFW��7KLV�V\PERO�LQGLFDWHV
H[FHVVLYH�RU�GDQJHURXV�KHDW�

2QYGT

,PSRUWDQW���7KH�SRZHU�VKXQWV�PXVW�EH�UHPRYHG�EHIRUH�LQVWDOOLQJ�WKH�XQLW�LQWR�D
SRZHUHG�KRXVLQJ��:LWK�WKH�VKXQWV�UHPRYHG��LW�UHGXFHV�WKH�SRZHU�VXUJH�WR�WKH
FRPSRQHQWV�DQG�)�FRQQHFWRUV�

&DXWLRQ�

5)�FRQQHFWRUV�DQG�KRXVLQJ�VHL]XUH�DVVHPEOLHV�FDQ�EH�GDPDJHG�LI�IXVH�VKXQWV�DUH
QRW�UHPRYHG�IURP�WKH�DPSOLILHU�EHIRUH�LQVWDOOLQJ�RU�UHPRYLQJ�WKH�DPSOLILHU
PRGXOH�IURP�WKH�KRXVLQJ�

&RQWLQXHG�RQ�QH[W�SDJH
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5CHGV[�2TGECWVKQPU��&RQWLQXHG

'PENQUWTG

�� 'R�QRW�DOORZ�PRLVWXUH�WR�HQWHU�WKLV�SURGXFW�

�� 'R�QRW�RSHQ�WKH�HQFORVXUH�RI�WKLV�SURGXFW�XQOHVV�RWKHUZLVH�VSHFLILHG�

(WUG

6KXQW�IXVHV�DUH�SURYLGHG�ZLWK�WKH�SURGXFW�

5GTXKEG

5HIHU�VHUYLFH�RQO\�WR�VHUYLFH�SHUVRQQHO�ZKR�DUH�DXWKRUL]HG�E\�6FLHQWLILF�$WODQWD�
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2TQFWEV�%QORNKCPEG

'NGEVTKECN�5CHGV[

(1��������������DQG�,(&���������(1�������������$�QRWLILHG�ERG\�KDV�LVVXHG�D
&HUWLILFDWH�RI�&RPSOLDQFH�DFFRUGLQJ�WR�WKH�/RZ�9ROWDJH�'LUHFWLYH�RI�)HEUXDU\����
������$�VDPSOH�RI�WKLV�HTXLSPHQW�KDV�EHHQ�WHVWHG�DQG�IRXQG�WR�EH�LQ�FRQIRUPLW\
ZLWK�(1��������������DQG�,(&���������(1������������

'7�'NGEVTQOCIPGVKE�%CRCDKNKV[

(1����������������$FFRUGLQJ�WR�WKH�SURYLVLRQV�RI�WKH�(0&�'LUHFWLYH�RI�0D\���������
D�VDPSOH�RI�WKLV�HTXLSPHQW�KDV�EHHQ�WHVWHG�DQG�IRXQG�WR�EH�LQ�FRQIRUPLW\�ZLWK�(1
��������������

75�'NGEVTQOCIPGVKE�%CRCDKNKV[

)&&�3DUW����6XESDUW�.��7KLV�HTXLSPHQW�KDV�EHHQ�WHVWHG�DQG�IRXQG�WR�FRPSO\�ZLWK
WKH�OLPLWV�IRU�3DUW����RI�)&&�5XOHV��7KHVH�OLPLWV�SURYLGH�UHDVRQDEOH�SURWHFWLRQ
DJDLQVW�KDUPIXO�LQWHUIHUHQFH�ZKHQ�RSHUDWLQJ�WKLV�HTXLSPHQW�LQ�D�FRPPHUFLDO
HQYLURQPHQW�

7KLV�HTXLSPHQW�JHQHUDWHV��XVHV��DQG�FDQ�UDGLDWH�UDGLR�IUHTXHQF\�HQHUJ\�DQG��LI�WKH
XVHU�GRHV�QRW�LQVWDOO�DQG�XVH�WKLV�HTXLSPHQW�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQ�PDQXDO�
PD\�FDXVH�KDUPIXO�LQWHUIHUHQFH�WR�UDGLR�FRPPXQLFDWLRQV�

��&DXWLRQ�

$Q\�FKDQJHV�RU�PRGLILFDWLRQV�WR�WKLV�HTXLSPHQW�QRW�H[SUHVVLYHO\�DSSURYHG�E\
6FLHQWLILF�$WODQWD�FRXOG�YRLG�WKH�XVHUªV�DXWKRULW\�WR�RSHUDWH�WKLV�HTXLSPHQW�

'PXKTQPOGPVCN�5VCPFCTF

,(&�����(1�������$���������$�VDPSOH�RI�WKLV�HTXLSPHQW�KDV�EHHQ�WHVWHG�DFFRUGLQJ
WR�,(&�����(1�������$��������DQG�IRXQG�WR�SURYLGH�D�GHJUHH�RI�SURWHFWLRQ�HTXDO�WR
,3����
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9CTTCPV[

5VCVGOGPV

:H�ZDUUDQW�JRRG�WLWOH�WR�DQ\�KDUGZDUH�IXUQLVKHG�XQGHU�WKLV�&RQWUDFW���)RU�VRIWZDUH�
ZH�ZDUUDQW�WKDW�ZH�KDYH�WKH�ULJKW�WR�JUDQW�DQ\�VRIWZDUH�OLFHQVH�JUDQWHG���:H
ZDUUDQW�WKDW�VHUYLFHV�ZLOO�EH�SHUIRUPHG�LQ�D�JRRG�DQG�ZRUNPDQOLNH�PDQQHU���:H
DOVR�ZDUUDQW�WKDW�GXULQJ�WKH�:DUUDQW\�3HULRG�DV�GHILQHG�EHORZ��HDFK�,WHP�ZH
GHOLYHU��RWKHU�WKDQ�VHSDUDWHO\�OLFHQVHG�VRIWZDUH�DQG�VHUYLFHV��ZLOO�EH�IUHH�IURP
PDWHULDO�GHIHFWV�LQ�ZRUNPDQVKLS�DQG�PDWHULDOV�DQG�XQGHU�RUGLQDU\�XVH��FRQIRUP�LQ
DOO�PDWHULDO�UHVSHFWV�WR�LWV�SXEOLVKHG�VSHFLILFDWLRQV�FXUUHQW�DW�WKH�WLPH�WKH�,WHP�ZDV
VKLSSHG�

,WHPV�PD\�LQFOXGH�UHIXUELVKHG�JRRGV��VXEDVVHPEOLHV��RU�FRPSRQHQWV�ZKLFK�ZH
ZDUUDQW�DV�SURYLGHG�LQ�WKLV�:DUUDQW\�VHFWLRQ�

9CTTCPV[�2GTKQF

7KH�:DUUDQW\�3HULRG�EHJLQV�RQ�WKH�GDWH�WKH�,WHP�LV�GHOLYHUHG�DQG�H[WHQGV�IRU���
PRQWKV�IRU�KDUGZDUH�DQG����GD\V�IRU�VRIWZDUH��SDUWV�DQG�VHUYLFHV���:H�ZLOO�UHSDLU�RU
UHSODFH��DW�RXU�RSWLRQ��DQ\�SURGXFW�UHWXUQHG�WR�XV�E\�&XVWRPHUV�DW�WKHLU�H[SHQVH
GXULQJ�WKH�:DUUDQW\�3HULRG��ZKLFK�IDLOV�WR�VDWLVI\�WKLV�:DUUDQW\��XQOHVV�WKH�IDLOXUH
ZDV�WKH�UHVXOW�RI�VKLSSLQJ��LPSURSHU�LQVWDOODWLRQ��PDLQWHQDQFH�RU�XVH��DEQRUPDO
FRQGLWLRQV�RI�RSHUDWLRQ��DWWHPSWHG�PRGLILFDWLRQ�RU�UHSDLU�E\�WKH�&XVWRPHU��RU�DQ�DFW
RI�*RG���:H�ZLOO�UHSHUIRUP�DQ\�VHUYLFHV�ZKLFK�GR�QRW�FRQIRUP�WR�WKLV�:DUUDQW\
SURYLGHG�ZH�KDYH�UHFHLYHG�QRWLFH�RI�QRQ�FRQIRUPDQFH�ZLWKLQ�WKH�:DUUDQW\�3HULRG�

.KOKVCVKQP�QH�.KCDKNKV[

7+,6�:$55$17<�,6�,1�/,(8�2)�$//�27+(5�:$55$17,(6��(;35(66��,03/,('�25

67$78725<��,1&/8',1*�$1<�:$55$17<�2)�0(5&+$17$%,/,7<��),71(66�)25�$

3$57,&8/$5�385326(�25�121,1)5,1*(0(17��&86720(5ª6�62/(�5(0('<�)25

$1<�%5($&+�2)�:$55$17<�,6�7+(�5(3$,5�25�5(3/$&(0(17��$7�285�237,21�
2)�7+(�)$,/('�,7(0��:(�63(&,),&$//<�',6&/$,0�$1<�$1'�$//�:$55$17,(6�
(;35(66�25�,03/,('��72�&86720(56�2)�7+(�&86720(5�

%WUVQOGT�4GURQPUKDKNKV[

&XVWRPHU�PXVW�SD\�SDFNLQJ��FUDWLQJ��DQG�WUDQVSRUWDWLRQ�FRVWV�WR�DQG�IURP�WKH
IDFWRU\�

$W�&XVWRPHU
V�UHTXHVW��ZH�ZLOO�PDNH�UHDVRQDEOH�HIIRUWV�WR�SURYLGH�ZDUUDQW\�VHUYLFH
DW�WKH�&XVWRPHU
V�SUHPLVHV��SURYLGHG�WKH�&XVWRPHU�SD\V�RXU�WKHQ�FXUUHQW�UDWHV�IRU
ILHOG�VHUYLFHV�DQG�WKH�DVVRFLDWHG�WUDYHO�DQG�OLYLQJ�H[SHQVHV�
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9CTTCPV[��&RQWLQXHG

%NCKOU�7PFGT�6JKU�9CTTCPV[

,Q�FDVH�RI�D�FODLP�XQGHU�WKLV�ZDUUDQW\��&XVWRPHU�VKRXOG�GR�WKH�IROORZLQJ�

��� 1RWLI\�XV�E\�JLYLQJ�WKH�,WHP�PRGHO�QXPEHU��VHULDO�QXPEHU�DQG
GHWDLOV�RI�WKH�GLIILFXOW\�

��� 2Q�UHFHLSW�RI�WKLV�LQIRUPDWLRQ��\RX�ZLOO�EH�JLYHQ�VHUYLFH�GDWD�RU
VKLSSLQJ�LQVWUXFWLRQV�

��� 2Q�UHFHLSW�RI�VKLSSLQJ�LQVWUXFWLRQV��IRUZDUG�WKH�,WHP�SUHSDLG�

��� ,I�WKH�,WHP�RU�IDXOW�LV�QRW�FRYHUHG�E\�ZDUUDQW\��DQ�HVWLPDWH�RI
FKDUJHV�ZLOO�EH�IXUQLVKHG�EHIRUH�ZRUN�EHJLQV�

&KUENCKOGT

(;&(37�)25�&/$,06�)25�3(5621$/�,1-85<�&$86('�%<�,7(06�)851,6+('

+(5(81'(5��:(�6+$//�127�%(�/,$%/(�72�&86720(5�25�$1<�27+(5�3(5621�25

(17,7<�)25�,1',5(&7��63(&,$/��,1&,'(17$/��&216(48(17,$/��381,7,9(��25

(;(03/$5<�'$0$*(6�$5,6,1*�287�2)�25�,1�&211(&7,21�:,7+�7+,6

75$16$&7,21�25�$1<�$&76�25�20,66,216�$662&,$7('�7+(5(:,7+�25

5(/$7,1*�72�7+(�6$/(�25�86(�2)�$1<�,7(06�25�6(59,&(6�)851,6+('�
:+(7+(5�68&+�&/$,0�,6�%$6('�21�%5($&+�2)�:$55$17<��&2175$&7��7257

25�27+(5�/(*$/�7+(25<��$1'�5(*$5'/(66�2)�7+(�&$86(6�2)�68&+�/266�25

'$0$*(6�25�:+(7+(5�$1<�27+(5�5(0('<�3529,'('�+(5(,1�)$,/6��,1�12

(9(17�6+$//�285�727$/�/,$%,/,7<�81'(5�$�&2175$&7�(;&(('�$1�$02817

(48$/�72�7+(�727$/�$02817�3$,'�)25�,7(06�385&+$6('�81'(5�68&+

&2175$&7�



�������5HY�% ,QWURGXFLQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

%JCRVGT���

+PVTQFWEKPI�VJG�����/*\�)C#U�('6�.KPG�'ZVGPFGT�+++

1XGTXKGY

+P�6JKU�)WKFG

7KLV�JXLGH�LV�GLYLGHG�LQWR� IRXU�FKDSWHUV�DQG�RQH�DSSHQGL[�

&KDSWHU 7RSLF 6HH�3DJH

&KDSWHU�� ,QWURGXFLQJ�WKH�����*D$V�)(7�/LQH�([WHQGHU�,,, ���

&KDSWHU�� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH� ����*D$V�)(7�/LQH
([WHQGHU�,,,

���

&KDSWHU�� %DODQFLQJ�DQG�6HWXS�RI�WKH�����*D$V�)(7�/LQH
([WHQGHU�,,,

���

&KDSWHU�� &XVWRPHU�,QIRUPDWLRQ ���

$SSHQGL[�$ 7HFKQLFDO�,QIRUPDWLRQ $��

+PVTQFWEVKQP

7KLV�FKDSWHU�LQWURGXFHV�\RX�WR�WKH� ����0+]�*D$V�)(7�/LQH�([WHQGHU�,,,��/(,,,��DQG
FRQWDLQV�WKH�IROORZLQJ�WRSLFV�

7RSLF 6HH�3DJH

'HVFULSWLRQ�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

$FFHVVRULHV ���

,OOXVWUDWLRQV ���

%ORFN�'LDJUDP ���



��� ,QWURGXFLQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%

&GUETKRVKQP�QH�VJG�����/*\�)C#U�('6�.KPG�'ZVGPFGT�+++

+PVTQFWEVKQP

7KH�����0+]�*D$V�)(7�/(,,,�LV�D�ORZ�FRVW��VLQJOH�RXWSXW��5)�DPSOLILHU���,W�LV
GHVLJQHG�SULPDULO\�IRU�XVH�LQ�IHHGHU�SRUWLRQV�RI�WKH�FDEOH�SODQW�

)GPGTCN�(GCVWTGU

7KH�����0+]�*D$V�)(7�/(,,,�SURYLGHV�PDQ\�RI�WKH�VDPH�IHDWXUHV�DV�SUHYLRXV�OLQH
H[WHQGHU�SURGXFWV��VXFK�DV�

x� %XLOW�LQ�UHYHUVH�DPSOLILHU�SURYLGHV�WZR�ZD\�RSHUDWLRQ�IRU�LQWHUDFWLYH�VHUYLFHV�

x� )RXU�����G%�WHVW�SRLQWV�SURYLGH�WHVWLQJ�RI�IRUZDUG�DQG�UHYHUVH�LQSXW�DQG�RXWSXW
VLJQDOV�ZLWKRXW�GLVUXSWLQJ�QRUPDO�RSHUDWLRQ�

x� %DFNZDUG�FRPSDWLELOLW\�ZLWK�SUHYLRXV�/(�,,�KRXVLQJV�SURYLGHV�UHGXFHG�XSJUDGH
FRVWV�

x� 'LUHFW�PRGXOH�SOXJ�LQ�WR�WKH�KRXVLQJ�SURYLGHV�VXSHULRU�DPSOLILHU�KHDW�VLQNLQJ�

x� 6\PPHWULFDO�KRXVLQJ�DQG�PRGXOHV�SURYLGH�FRQYHQLHQW�PRXQWLQJ�

x� 6XUJH�SURWHFWLRQ�SURYLGHV�LPSURYHG�UHVLVWDQFH�WR�KLJK�YROWDJH�WUDQVLHQWV�

x� &RDWHG�KRXVLQJ�SURWHFWV�RXWGRRU�HTXLSPHQW�LQ�FRDVWDO�DUHDV�DQG�RWKHU�FRUURVLYH
HQYLURQPHQWV�

x� 7ZR�IXVH�VKXQWV�ORFDWHG�LQ�WKH�DPSOLILHU�DUH�XVHG�WR�GLUHFW�$&�FXUUHQW�WR�DQG�IURP
WKH�OLQH�H[WHQGHUªV�LQSXW�DQG�RXWSXW�SRUW�

'ZVGPFGF�(GCVWTGU

7KH�����0+]�*D$V�)(7�/(,,,�DOVR�SURYLGHV�WKH�IROORZLQJ�DGGLWLRQDO�IHDWXUHV�QRW
IRXQG�LQ�SUHYLRXV�OLQH�H[WHQGHU�SURGXFWV�

x� ,PSURYHG�$&�FLUFXLWU\�SURYLGHV����$�RI�VWHDG\�VWDWH�FXUUHQW�FDSDELOLW\�WKDW�LV�DEOH
WR�ZLWKVWDQG����$�RI�SHDN�FXUUHQW��IRU�D�PD[LPXP�RI���KRXUV��DQG�VXSSRUWV�QHZ
VHUYLFHV�VXFK�DV�FDEOH�WHOHSKRQ\�

x� 'LUHFWLRQDO�FRXSOHU�UHYHUVH�WHVW�SRLQWV SURYLGH�JUHDWHU�UHOLDELOLW\�DQG�DFFXUDF\�LQ
PHDVXULQJ�DQG�PRQLWRULQJ�WKH�UHYHUVH�EDQG�

x� )L[HG�LQWHUVWDJH�HTXDOL]HUV�SURYLGH�IRU�D�IODWWHU�IUHTXHQF\�UHVSRQVH�DQG�HDVLHU
EDODQFLQJ�IRU�HQG�RI�OLQH�SHUIRUPDQFH�

x� )RUZDUG�WHVW�SRLQWV�UHORFDWHG�RXWVLGH�RI�WKH�GLSOH[�ILOWHU� SURYLGH�IRU�HDVLHU�UHYHUVH
VHW�XS�WKURXJK�UHYHUVH�VLJQDO�LQMHFWLRQ�

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% ,QWURGXFLQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

&GUETKRVKQP�QH�VJG�����/*\�)C#U�('6�.KPG�'ZVGPFGT�+++��&RQWLQXHG

.KPG�'ZVGPFGT�+++�.KUVKPI

7KLV�WDEOH�OLVWV�WKH�DYDLODEOH�����0+]�*D$V�)(7�/(,,,�DPSOLILHU�PRGHO�

3DUW
1XPEHU

$PSOLILFDWLRQ�6SOLW 3RZHU�6XSSO\ $PSOLILFDWLRQ�7\SH

������ ��0+]�WR����0+]��5HYHUVH�
���0+]�WR�����0+]��)RUZDUG�

������9ROW *D$V�)(7

+PRWV�CPF�1WVRWV�2QTVU

7KH�/(,,,�KDV�RQH�LQSXW�DQG�RQH�RXWSXW�SRUW�

%QPHKIWTCVKQP

7KH�/(,,,�LV�FRQILJXUHG�ZLWK�D������0+]�UHYHUVH�DPSOLILHU�

6GUV�2QKPVU

7KH�/(,,,�KDV�IRXU�5)�DQG�WZR�YROWDJH�WHVW�SRLQWV�

(WUG�5JWPVU

7KH�/(,,,�KDV�WZR�IXVH�VKXQWV�ORFDWHG�LQ�WKH�DPSOLILHU�ZKLFK�DUH�XVHG�WR�GLUHFW�$&
FXUUHQW�WR�DQG�IURP�WKH�DPSOLILHUªV�LQSXW�DQG�RXWSXW�SRUWV�



��� ,QWURGXFLQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%

#EEGUUQTKGU

.KPG�'ZVGPFGT�+++�#EEGUUQTKGU

����0+]�*D$V�)(7�/(,,,V�XVH�WKH�IROORZLQJ�DFFHVVRULHV�

x� $�IL[HG�LQWHUVWDJH�HTXDOL]HU�ZKLFK�SODFHV�DQ�XS�WLOW�EHWZHHQ�WKH�LQSXW�DQG�RXWSXW
K\EULGV

x� 7+(50$/�DQG�$*&�PRGXOHV�ZKLFK�SHUIRUP�WKHUPDO�RU�DXWRPDWLF�JDLQ�FRQWURO

x� 6XUJH�SURWHFWLRQ�ZKLFK�SURYLGHV�LPSURYHG�UHVLVWDQFH�WR�KLJK�YROWDJH�WUDQVLHQWV

x� $Q�RSWLRQDO�FRDWHG�KRXVLQJ�ZKLFK�SURWHFWV�RXWGRRU�HTXLSPHQW�LQ�FRDVWDO�DUHDV
DQG�RWKHU�FRUURVLYH�HQYLURQPHQWV

x� $�V\VWHP�WULP�ZKLFK�DOORZV�WKH�RSHUDWRU�WR�IODWWHQ�WKH�V\VWHP�IUHTXHQF\�UHVSRQVH
WR�FRPSHQVDWH�IRU�RWKHU�SDUWV�RI�WKH�GLVWULEXWLRQ�V\VWHP

7KH�IROORZLQJ�WDEOH�OLVWV�WKH�DFFHVVRULHV�XVHG��WKHLU�ORFDWLRQ�LQ�WKH�DPSOLILHU�PRGXOH�
DQG�WKH�MXPSHU�ZLUHV�WKDW�PXVW�EH�UHPRYHG�EHIRUH�LQVWDOOLQJ�HDFK�DFFHVVRU\�

$FFHVVRU\ 3DUW�1XPEHU /RFDWLRQ�-XPSHU
WR�EH�5HPRYHG

)RUZDUG�LQSXW�DWWHQXDWRU�SDG 9DULRXV $7��QR�MXPSHU

)RUZDUG�LQWHUVWDJH�DWWHQXDWRU
SDG

9DULRXV $7��QR�MXPSHU

5HYHUVH�LQSXW�DWWHQXDWRU�SDG 9DULRXV $7��QR�MXPSHU

5HYHUVH�RXWSXW�DWWHQXDWRU�SDG 9DULRXV $7��QR�MXPSHU

)RUZDUG�LQSXW�(4 �������WKURXJK��������
�������WKURXJK�������

(4��QR�MXPSHU

&DEOH�VLPXODWRUV �������WKURXJK������� (4��QR�MXPSHU

���G%�IL[HG�LQWHUVWDJH�(4 ������ $��:�

��G%�IL[HG�LQWHUVWDJH�(4 ������ $��:�

���G%�WKHUPDO�(4 ������ $��:�

��G%�WKHUPDO�(4 ������ $��:�

���G%�$*&�(4 ������ $��:��DQG�:�

��G%�$*&�(4 ������ $��:��DQG�:�

6\VWHP�WULP 9DULRXV $��:�

6XUJH�SURWHFWRU ������ $��QR�MXPSHU

9DULDEOH�UHYHUVH�(4 ���������������������� $��:�

)L[HG�UHYHUVH�(4 �������WKURXJK������� $��:�



�������5HY�% ,QWURGXFLQJ�WKH�/LQH�([WHQGHU�,,, ���

+NNWUVTCVKQPU

6GUV�2QKPVU

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�WHVW�SRLQWV�RI�WKH�/(,,,�

T3846

SHUNT
E

32V
240

SHUNT
E

32V
240

Forward Input
Test Point

AC
Test
Point

AC
Test
Point

Reverse
Output

Test Point

Reverse
Input

Test Point

DC
Test
Point

Forward Output Test Point/
Reverse Injection Point

#EEGUUQTKGU

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�DFFHVVRU\�ORFDWLRQV�RI�WKH�/(,,,�

T3845

SHUNT
E

32V
240

SHUNT
E

32V
240

Reverse
Output

EQ

Reverse
Input
Pad

Reverse
Output

Pad

Forward
Input
Pad

Forward
Interstage

Pad

AGC/EQ or
Thermal/EQ or
Interstage EQ

Forward
Input EQ

System
Trim

Surge
Protector



��� ,QWURGXFLQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%

�$NQEM�&KCITCO

����/*\�)C#U�('6�.'+++�$NQEM�&KCITCO

7KLV�LV�D�EORFN�GLDJUDP�RI�WKH�/(,,,�

T2538

High
In

Low

AC AC

Diplex
Filter

High
Out

Low

Diplex
Filter

Fwd In TP
-20 dB

Input
EQ

Gain
Stage

I/S
Pad

Input
Pad

Optional
Trim

Rev In TP
-20 dB

Rev Out TP
-20 dB

Reverse
EQ

Output
Pad

Fwd Out TP
-20 dB
Rev InjI/S EQ

Thermal
or AGC

AGC
Coupler

Gain
Stage

Gain
Stage

Input
Pad

Power Supply



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

%JCRVGT���

+PUVCNNKPI�CPF�%QPHKIWTKPI�VJG�����/*\�)C#U�('6�.KPG�'ZVGPFGT�+++

1XGTXKGY

+PVTQFWEVKQP

7KLV�FKDSWHU�LV�GLYLGHG�LQWR�IRXU�VHFWLRQV�DQG�JLYHV�VWHS�E\�VWHS�LQVWUXFWLRQV�RQ
LQVWDOOLQJ�DQG�FRQILJXULQJ�WKH�/LQH�([WHQGHU�,,,��/(,,,��LQ�\RXU�FDEOH�V\VWHP�

6HFWLRQ 7RSLF 6HH�3DJH

$ ,QVWDOOLQJ�WKH�+RXVLQJ ���

% &RQILJXULQJ�WKH�$PSOLILHU�0RGXOH ����

& ,QVWDOOLQJ�WKH�$PSOLILHU�0RGXOH ����

' ,OOXVWUDWLRQV ����



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

5GEVKQP�#

+PUVCNNKPI�VJG�*QWUKPI

1XGTXKGY

5EQRG�QH�6JKU�5GEVKQP

7KLV�VHFWLRQ�FRYHUV�UHTXLUHPHQWV�DQG�SURFHGXUHV�QHHGHG�WR�LQVWDOO�WKH� ����0+]
*D$V�)(7�/(,,,�KRXVLQJ�LQ�WKH�GLVWULEXWLRQ�V\VWHP�DQG�FRQWDLQV�WKH�IROORZLQJ
WRSLFV�

7RSLF 6HH�3DJH

%HIRUH�<RX�%HJLQ ���

8SJUDGLQJ�([LVWLQJ�+RXVLQJ�6HL]XUHV ���

$WWDFKLQJ�&RQQHFWRUV ���

$WWDFKLQJ�WKH�+RXVLQJ ���



,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%���

$GHQTG�;QW�$GIKP

1XGTXKGY

7KLV�VHFWLRQ�FRYHUV�UHTXLUHPHQWV�DQG�SURFHGXUHV�QHHGHG�WR�LQVWDOO�WKH� ����0+]
*D$V�)(7�/(,,,�KRXVLQJ�LQ�WKH�GLVWULEXWLRQ�V\VWHP�

7KH�SURFHGXUHV�LQ�WKLV�VHFWLRQ�DVVXPH�\RX�KDYH�FRPSOHWHG�WKH�IROORZLQJ�

x� 3UHSDUHG�WKH�LQVWDOODWLRQ�VLWH

x� 3URSHUO\�ORFDWHG�WKH�FRD[LDO�FDEOH��ZLWK�RU�ZLWKRXW�WKH�SLQ�W\SH�FRD[LDO�FRQQHFWRUV
PRXQWHG�RQ�WKH�FDEOH

4GSWKTGF�6QQNU

%HIRUH�\RX�VWDUW��PDNH�VXUH�\RX�KDYH�WKH�IROORZLQJ�WRROV�

x� 7RUTXH�ZUHQFK�ZLWK�D�����LQ��VRFNHW

x� +HDY\�GXW\�ZLUH�FXWWHUV�RU�VQLSV

x� 6HL]XUH�ZUHQFK

$NWG�.CDGN�QP�*QWUKPI

,PSRUWDQW����7KH�����0+]�*D$V�)(7�/(,,,�PRGXOH�LV�PDUNHG�ZLWK�D�EOXH�ODEHO�WR
LQGLFDWH����DPSHUH�FDSDELOLW\��7KLV�PRGXOH�PXVW�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH
SURSHU�/(,,,�KRXVLQJ��ZKLFK�LV�DOVR�PDUNHG�ZLWK�D�EOXH�ODEHO�

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

$GHQTG�;QW�$GIKP��&RQWLQXHG

/GCUWTGOGPVU

7KH�GLDJUDP�EHORZ�VKRZV�GLPHQVLRQV��LQ�LQFKHV�DQG�PLOOLPHWHUV��RI�WKH�OLQH
H[WHQGHU�KRXVLQJ��8VH�WKHVH�PHDVXUHPHQWV�WR�FDOFXODWH�FOHDUDQFH�UHTXLUHPHQWV�IRU
\RXU�LQVWDOODWLRQ�

T3655

9.5 in.
(241.3 mm)

4.0 in.
(101.6 mm)

11.5 in. (292.1 mm)



,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%���

7RITCFKPI�'ZKUVKPI�*QWUKPI�5GK\WTGU

+PVTQFWEVKQP

7KH�����0+]�*D$V�)(7�/(,,,�KDV�D�KLJKHU�FXUUHQW�FDUU\LQJ�FDSDFLW\�WKDQ�HDUOLHU�OLQH
H[WHQGHU�SURGXFWV���,I�\RX�DUH�UHSODFLQJ�DQ�/(,�RU�/(,,�ZLWK�DQ�/(,,,��\RX�PXVW
XSJUDGH�WKH�KRXVLQJ�WR�KDQGOH�WKH�KLJKHU�FXUUHQW�GHPDQGV�

7KH����$�KRXVLQJV�KDYH�VLOYHU�SODWHG������ �LQ��GLDPHWHU�SLQV�LQ�WKH�VHL]XUHV��7KH
SODVWLF�PDWHULDO�LQ�WKH�VHL]XUHV�DQG�DQYLOV�DUH�JODVV�ILOOHG�LQ�RUGHU�WR�KDQGOH�KLJKHU
$&�FXUUHQWV��DV�ZHOO�DV�KLJKHU�WHPSHUDWXUHV�

7KH����$�DPSOLILHU�PRGXOHV�KDYH�D�QHZO\�GHVLJQHG�5)�FRQQHFWRU�WKDW�DFFHSWV
������LQ��GLDPHWHU�SLQV�WKDW�DUH�UDWHG�IRU�KLJKHU�FXUUHQW�DSSOLFDWLRQV���7KH�) �FRQ�
QHFWRUV��VHL]XUHV��DQG�DQYLOV�DUH�EOXH�IRU�HDVH�RI�LGHQWLILFDWLRQ�

+PUVCNNCVKQP�+PUVTWEVKQPU

)ROORZ�WKHVH�VWHSV�WR�XSJUDGH�D�OLQH�H[WHQGHU�KRXVLQJ�WR����$�FXUUHQW�FDSDFLW\�

�� ,I�D�OLQH�H[WHQGHU�PRGXOH�LV�LQVWDOOHG�LQ�WKH�KRXVLQJ��\RX�PXVW�UHPRYH�LW
EHIRUH�FRQWLQXLQJ�

6HH�,QVWDOOLQJ�WKH�$PSOLILHU�0RGXOH�IRU�LQIRUPDWLRQ�DERXW�LQVWDOOLQJ�WKH
PRGXOH�DQG�UHWDLQLQJ�VFUHZ�ORFDWLRQV�

�� 5HPRYH�WKH�VHL]XUHV�RQ�HLWKHU�VLGH�RI�WKH�KRXVLQJ��XVLQJ�D�FDEOH�VHL]XUH
ZUHQFK���6HH�WKH�GLDJUDP�EHORZ�

T3667Seizure

�� ,QVHUW�WKH�VHL]XUHV�IURP�WKH�XSJUDGH�NLW�

�� ,V�FRD[LDO�FDEOH�DOUHDG\�FRQQHFWHG�WR�WKH�KRXVLQJ"

x� ,I�\HV��WLJKWHQ�HDFK�VHL]XUH� IURP���IW�OE�WR���IW�OE������1P�WR�����1P� �

x� ,I�QR��WXUQ�HDFK�VHL]XUH�E\�KDQG��DERXW�KDOIZD\�LQWR�WKH�VRFNHW��DQG
SURFHHG�WR�6WUDQG�0RXQWLQJ�3URFHGXUH�RU�3HGHVWDO�0RXQWLQJ�3URFHGXUH
ODWHU�LQ�WKLV�VHFWLRQ�

�� 3ODFH�WKH�EOXH�VWLFNHUV�IURP�WKH�NLW�RQ�WKH�RXWVLGH�RI�WKH�KRXVLQJ�EHWZHHQ
WKH�SRUWV�WR�LQGLFDWH�XSJUDGLQJ�KDV�EHHQ�FRPSOHWHG�



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

#VVCEJKPI�%QPPGEVQTU

6TKOOKPI�VJG�%GPVGT�%QPFWEVQT

%HIRUH�\RX�VWDUW�PDNH�VXUH�WKH�FHQWHU�SLQV�RI�WKH�FRD[LDO�FDEOH�FRQQHFWRUV�DUH
WULPPHG�WR������LQFKHV��������PP��IURP�WKH�VKRXOGHU�RI�WKH�FRQQHFWRU�

%QPPGEVKPI�VJG�%QCZKCN�%CDNG�2KP�%QPPGEVQT�VQ�VJG�.KPG�'ZVGPFGT�*QWUKPI

)ROORZ�WKHVH�VWHSV�WR�FRQQHFW�WKH�FRD[LDO�FDEOH�WR�WKH�OLQH�H[WHQGHU�KRXVLQJ�

�� %HJLQ�WKLV�SURFHGXUH�ZLWK�WKH�OLQH�H[WHQGHU�KRXVLQJ�RSHQ�

�� ,I�WKH�FRD[LDO�FDEOH�FRQQHFWRU�FHQWHU�SLQ�H[WHQGV�PRUH�WKDQ�WKH�OHQJWK
VSHFLILHG�LQ�7ULPPLQJ�WKH�&HQWHU�&RQGXFWRU��WULP�WKH�SLQ�ZLWK�KHDY\�GXW\
ZLUH�FXWWHUV�

�� ,QVHUW�WKH�DSSURSULDWH�FRD[LDO�FDEOH�FRQQHFWRU�LQWR�WKH�KRXVLQJ�DW�WKH
GHVLUHG�KRXVLQJ�SRUW���7LJKWHQ�WKH�FRQQHFWRU�QXW�DFFRUGLQJ�WR
PDQXIDFWXUHUªV�VSHFLILFDWLRQV�

�� 7LJKWHQ�WKH�VHL]XUH�VFUHZ�IURP���IW�OE�WR���IW�OE������1P�WR�����1P��

�� 5HSHDW�VWHSV���WKURXJK���IRU�WKH�RWKHU�5)�SRUW�

�� 3URFHHG�WR�$WWDFKLQJ�WKH�+RXVLQJ.



,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%���

#VVCEJKPI�VJG�*QWUKPI

�5VTCPF�/QWPVKPI�2TQEGFWTG

)ROORZ�WKHVH�VWHSV�WR�LQVWDOO�WKH� ����0+]�*D$V�)(7�/(,,,�RQ�DQ�DHULDO�VWUDQG�

�� /RRVHQ�WKH�VWUDQG�FODPS�EROWV�

�� &KHFN�WKH�GLUHFWLRQ�RI�IRUZDUG�VLJQDO�IORZ�DQG�RULHQW�WKH�KRXVLQJ�WR�PDWFK
SURSHU�VLJQDO�IORZ�

�� /LIW�WKH�KRXVLQJ�LQWR�SURSHU�SRVLWLRQ�RQ�WKH�VWUDQG�

�� 6OLS�WKH�VWUDQG�FODPSV�RYHU�WKH�VWUDQG�DQG�ILQJHU�WLJKWHQ�WKH�FODPS�EROWV�
7KLV�DOORZV�DGGLWLRQDO�PRYHPHQW�RI�WKH�KRXVLQJ�DV�QHHGHG�

�� 0RYH�WKH�KRXVLQJ�DV�QHHGHG�WR�LQVWDOO�WKH�FRD[LDO�FDEOH�DQG�FRQQHFWRUV���6HH
WKH�GLDJUDP�EHORZ�IRU�DQ�H[DPSOH�

Coax
Out

T6134

6920

Strand
Clamps

StrandCoax
In

�� 7LJKWHQ�WKH�VWUDQG�FODPS�EROWV��XVLQJ�D�����LQFK�WRUTXH�ZUHQFK��IURP
��IW�OE�WR���IW�OE������1P�WR������1P����0DNH�VXUH�WKHUH�LV�JRRG�PHFKDQLFDO
FRQWDFW�EHWZHHQ�WKH�VWUDQG�DQG�WKH�KRXVLQJ�

1RWH: �$�VOLJKW�WLOW�RI�WKH�IDFH�RI�WKH�KRXVLQJ�LV�QRUPDO���&DEOH�WHQVLRQ
FDXVHV�WKH�KRXVLQJ�WR�KDQJ�PRUH�FORVHO\�WR�YHUWLFDO�

�� &RQQHFW�WKH�FRD[LDO�FDEOH�WR�WKH�SLQ�FRQQHFWRU�DFFRUGLQJ�WR�FRQQHFWRU
PDQXIDFWXUHUªV�VSHFLILFDWLRQV�

�� 3URFHHG�WR�&RQILJXULQJ�WKH�$PSOLILHU�0RGXOH�

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

#VVCEJKPI�VJG�*QWUKPI��&RQWLQXHG

2GFGUVCN�/QWPVKPI�2TQEGFWTG

)ROORZ�WKHVH�VWHSV�WR�LQVWDOO�WKH�DPSOLILHU�PRGXOH�LQ�D�SHGHVWDO�

�� 2SHQ�WKH�SHGHVWDO�FRYHU�

�� /RRVHQ�WKH�VHOI�WDSSLQJ�EROWV�IURP�WKH�VWUDQG�FODPSV�DQG�VHW�WKH�EROWV�DQG
VWUDQG�FODPSV�DVLGH�

�� 3RVLWLRQ�WKH�KRXVLQJ�LQ�WKH�SHGHVWDO�IUDPH�DV�VKRZQ�LQ�EHORZ��/LQH�XS�WKH
VHOI�WDSSLQJ�EROW�KROHV�RQ�WKH�ERWWRP�RI�WKH�KRXVLQJ�ZLWK�WKH�PRXQWLQJ
KROHV�RQ�WKH�EUDFNHW�

T3681

CoaxCoax
OutOut

Coax
Out

CoaxCoax
InIn

Coax
In

1RWH: �7KH�KRXVLQJ�PRXQWV�WR�WKH�EUDFNHW�SURYLGHG�E\�WKH�SHGHVWDO
PDQXIDFWXUHU�

�� 6HFXUH�WKH�KRXVLQJ�WR�WKH�EUDFNHW�E\�XVLQJ�WKH�EROWV�WKDW�\RX�UHPRYHG�LQ
VWHS����8VH�WKH�VWUDQG�FODPSV�DV�VSDFHUV�LI�QHFHVVDU\��7RUTXH�WKH�EROWV�IURP
��IW�OE�WR����IW�OE�������1P�WR������1P��

�� &RQQHFW�WKH�FRD[LDO�FDEOH�WR�WKH�SLQ�FRQQHFWRU�DFFRUGLQJ�WR�FRQQHFWRU
PDQXIDFWXUHUªV�VSHFLILFDWLRQV�

�� 3URFHHG�WR�&RQILJXULQJ�WKH�$PSOLILHU�0RGXOH�



�������5HY�% �,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ����

5GEVKQP�$

%QPHKIWTKPI�VJG�#ORNKHKGT�/QFWNG

1XGTXKGY

5EQRG�QH�6JKU�5GEVKQP

7KLV�VHFWLRQ�FRYHUV�UHTXLUHPHQWV�DQG�SURFHGXUHV�QHHGHG�WR�FRQILJXUH�WKH� ����0+]
*D$V�)(7�/(,,,�DPSOLILHU�DQG�FRQWDLQV�WKH�IROORZLQJ�WRSLFV�

1RWH: �,QVWDOO�DOO�GHVLUHG�DFFHVVRULHV�LQWR�WKH�DPSOLILHU�PRGXOH�EHIRUH�LQVWDOOLQJ�WKH
DPSOLILHU�PRGXOH�LQWR�WKH�KRXVLQJ�

7RSLF 6HH�3DJH

,QVWDOOLQJ�$FFHVVRULHV ����

,QVWDOOLQJ�5HYHUVH�$FFHVVRULHV ����

5HVWRULQJ�-XPSHUV ����



,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%����

+PUVCNNKPI�#EEGUUQTKGU

+PUVCNNKPI�#VVGPWCVQT�2CFU

)RU�EHVW�UHVXOWV��IROORZ�WKLV�LQVWDOODWLRQ�SURFHGXUH�H[DFWO\�

1RWH: ��3DGV�DUH�FRORU�FRGHG�WR�GHQRWH�WKHLU�PD[LPXP�DSSOLFDWLRQ�IUHTXHQF\�DV
OLVWHG�EHORZ�

��%OXH�����0+]�WR�����0+]��UHYHUVH�SDWK�

��<HOORZ�����0+]�WR�����0+]��IRUZDUG�RU�UHYHUVH�SDWK�

�� %HJLQ�WKLV�SURFHGXUH�ZLWK�WKH�KRXVLQJ�RSHQ�DQG�WKH�LQWHULRU�RI�WKH�DPSOLILHU
PRGXOH�H[SRVHG�

�� ,QVWDOO�WKH�SDG�V��VSHFLILHG�E\�WKH�GHVLJQ�SULQW�LQ�WKH�DSSURSULDWH�SDG�VORW�V��
5HIHU�WR�WKH�IROORZLQJ�LOOXVWUDWLRQ�IRU�H[DFW�SDG�ORFDWLRQV�

T3658

SHUNT
E

32V
240

SHUNT
E

32V
240

Forward
Interstage
Pad (AT2)

Forward Input
Pad (AT1)

1RWH: �%H�VXUH�DOO�WKH�SLQV�RQ�WKH�SDG�ERWWRP�DOLJQ�ZLWK�WKH�SLQ�KROHV�LQ�WKH
SDG�VORW��DOORZLQJ�WKH�SDG�WR�LQVWDOO�IODW�DJDLQVW�WKH�OLQH�H[WHQGHU�DPSOLILHU
PRGXOH�

�� ,QVWDOO�RWKHU�RSWLRQV�RU�DFFHVVRULHV�DV�GHVLUHG��RU�SURFHHG�WR� ,QVWDOOLQJ�WKH
$PSOLILHU�0RGXOH�

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% �,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ����

+PUVCNNKPI�#EEGUUQTKGU��&RQWLQXHG

(QTYCTF�+PRWV�'SWCNK\GT�QT�%CDNG�5KOWNCVQT

)RU�EHVW�UHVXOWV��IROORZ�WKLV�LQVWDOODWLRQ�SURFHGXUH�H[DFWO\�

�� %HJLQ�WKLV�SURFHGXUH�ZLWK�WKH�KRXVLQJ�RSHQ�DQG�WKH�LQWHULRU�RI�WKH�DPSOLILHU
PRGXOH�H[SRVHG�

�� ,QVWDOO�WKH�IRUZDUG�LQSXW�HTXDOL]HU�RU�VSHFLILHG�E\�WKH�GHVLJQ�SULQW�LQ�WKH
IRUZDUG�LQSXW�HTXDOL]HU�VORW��5HIHU�WR�WKH�LOOXVWUDWLRQ�RQ�WKH�IROORZLQJ�SDJH
IRU�WKH�IRUZDUG�LQSXW�HTXDOL]HU�VORW�ORFDWLRQ�

)RU� ,QVWDOO�SDUW�QXPEHU�

��G%�������0+] ������

����G%�������0+] ������

����G%�������0+] ������

����G%�������0+] ������

����G%�������0+] ������

����G%�������0+] ������

����G%�������0+] ������

�����G%�������0+] ������

�����G%�������0+] ������

�����G%�������0+] ������

�����G%�������0+] ������

�����G%�������0+] ������

�����G%�������0+] ������

�����G%�������0+] ������

�����G%�������0+] ������

�����G%�������0+] ������

�����G%�������0+] ������

�����G%�������0+] ������

�����G%�������0+] ������

&RQWLQXHG�RQ�QH[W�SDJH



,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%����

+PUVCNNKPI�#EEGUUQTKGU��&RQWLQXHG

���FRQW� 2U�LQVWDOO�WKH�FRUUHFW�FDEOH�VLPXODWRU�VSHFLILHG�E\�WKH�GHVLJQ�SULQW�IRU
\RXU�V\VWHP�LQ�WKH�IRUZDUG�HTXDOL]HU�VORW�

)RU� ,QVWDOO�SDUW�QXPEHU�

����G%�������0+] ������

����G%�������0+] ������

����G%�������0+] ������

����G%�������0+] ������

����G%�������0+] ������

����G%�������0+] ������

�����G%�������0+] ������

�����G%�������0+] ������

1RWH: �%H�VXUH�DOO�WKH�SLQV�RQ�WKH�IRUZDUG�LQSXW�HTXDOL]HU�RU�FDEOH
VLPXODWRU�ERWWRP�DOLJQ�ZLWK�WKH�SLQ�KROHV�LQ�WKH�IRUZDUG�LQSXW
HTXDOL]HU�VORW��DOORZLQJ�WKH�IRUZDUG�LQSXW�HTXDOL]HU�RU�FDEOH
VLPXODWRU�WR�LQVWDOO�IODW�DJDLQVW�WKH�OLQH�H[WHQGHU�DPSOLILHU�PRGXOH�

T3844

SHUNT
E

32V
240

SHUNT
E

32V
240

Forward EQ
(EQ1)

�� ,QVWDOO�RWKHU�RSWLRQV�RU�DFFHVVRULHV�DV�GHVLUHG��RU�SURFHHG�WR
,QVWDOOLQJ�WKH�$PSOLILHU�0RGXOH�

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% �,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ����

+PUVCNNKPI�#EEGUUQTKGU��&RQWLQXHG

+PVGTUVCIG�'SWCNK\GT�QT�6JGTOCN�'SWCNK\GT

)RU�EHVW�UHVXOWV��IROORZ�WKLV�LQVWDOODWLRQ�SURFHGXUH�H[DFWO\�

�� %HJLQ�WKLV�SURFHGXUH�ZLWK�WKH�KRXVLQJ�RSHQ�DQG�WKH�LQWHULRU�RI�WKH�DPSOLILHU
PRGXOH�H[SRVHG�

�� 8VLQJ�KHDY\�ZLUH�FXWWHUV�RU�VQLSV��FDUHIXOO\�FXW�DQG�UHPRYH�WKH� :��MXPSHU
IURP�WKH�LQWHUVWDJH�RU�WKHUPDO�HTXDOL]HU�VORW�

,QVWDOO�WKH�LQWHUVWDJH�HTXDOL]HU�RU�WKHUPDO�HTXDOL]HU�VSHFLILHG�E\�WKH�GHVLJQ
SULQW�LQ�WKH�LQWHUVWDJH�HTXDOL]HU�RU�WKHUPDO�HTXDOL]HU�VORW��)RU�WKH�H[DFW
ORFDWLRQ�RI�WKH�LQWHUVWDJH�HTXDOL]HU�RU�WKHUPDO�HTXDOL]HU��VHH�WKH�LOOXVWUDWLRQ
EHORZ�

T3843

AGC/THERMAL/EQ

W2
W3

W2

Align EQ with these sockets

1RWHV����

x� (LWKHU�WKH�LQWHUVWDJH�RU�WKHUPDO�HTXDOL]HU�PD\�EH�LQVWDOOHG�DW�RQH�WLPH��,W
LV�QRW�SRVVLEOH�WR�LQVWDOO�ERWK�RI�WKHVH�DFFHVVRULHV�LQ�WKH�VDPH� ����0+]
*D$V�)(7�/(,,,�XQLW�

x� %H�VXUH�DOO�WKH�SLQV�RQ�WKH�LQWHUVWDJH�HTXDOL]HU�RU�WKHUPDO�HTXDOL]HU
ERWWRP�DOLJQ�ZLWK�WKH�SLQ�KROHV�RXWOLQLQJ�WKH�LQWHUVWDJH�HTXDOL]HU�RU
WKHUPDO�HTXDOL]HU�VORW��DOORZLQJ�WKH�LQWHUVWDJH�HTXDOL]HU�RU
WKHUPDO�HTXDOL]HU�WR�LQVWDOO�IODW�DJDLQVW�WKH� ����0+]�*D$V�)(7�/(,,,
DPSOLILHU�PRGXOH�

x� 7KH�GRWWHG�OLQHV�RQ�WKH�3:%�SURYLGH�DQ�RXWOLQH�IRU�WKH�ORFDWLRQ�RI�WKHVH
DFFHVVRULHV���7KH�GRWWHG�OLQHV�FDQ�EH�XVHG�DV�DQ�DOLJQPHQW�JXLGH�ZKHQ
SOXJJLQJ�LQ�WKH�LQWHUVWDJH�HTXDOL]HU�RU�WKHUPDO�HTXDOL]HU�

�� ,QVWDOO�RWKHU�RSWLRQV�RU�DFFHVVRULHV�DV�GHVLUHG��RU�SURFHHG�WR� ,QVWDOOLQJ�WKH
$PSOLILHU�0RGXOH�

&RQWLQXHG�RQ�QH[W�SDJH



,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%����

+PUVCNNKPI�#EEGUUQTKGU��&RQWLQXHG

#WVQOCVKE�)CKP�%QPVTQN�
#)%��YKVJ�(KZGF�+PVGTUVCIG�'SWCNK\GT

)RU�EHVW�UHVXOWV��IROORZ�WKLV�LQVWDOODWLRQ�SURFHGXUH�H[DFWO\�

�� %HJLQ�WKLV�SURFHGXUH�ZLWK�WKH�KRXVLQJ�RSHQ�DQG�WKH�LQWHULRU�RI�WKH�DPSOLILHU
PRGXOH�H[SRVHG�

�� 8VLQJ�KHDY\�ZLUH�FXWWHUV�RU�VQLSV��FDUHIXOO\�FXW�DQG�UHPRYH�MXPSHUV �:�
DQG�:��IURP�WKH�$*&�VORW�

T2902

AGC/THERMAL/EQ

W2
W3

W2

W3

�� &RQVXOW�WKH�GHVLJQ�SULQW�DQG�PDNH�VXUH�WKH�DSSURSULDWH�SDG�LV�SURSHUO\
LQVWDOOHG�LQ�WKH�DWWHQXDWRU�VRFNHW�$7��RQ�WKH�VLGH�RI�WKH�$*&�PRGXOH���5HIHU
WR�WKH�IROORZLQJ�LOOXVWUDWLRQ�IRU�WKH�H[DFW�ORFDWLRQ�RI�WKH� $7��DWWHQXDWRU
VRFNHW�

Auto/
Thermal
Switch

AT1

AutoThermal

T3847

R2 - AGC Gain

8

�� ,QVWDOO�WKH�$*&�LQ�WKH�$*&�VORW�

1RWHV����

x� 7KH�$*&�PRGXOH�SOXJV�LQWR�WKH�FLUFXLW�ERDUG�LQ�RQH�GLUHFWLRQ�RQO\���<RX
FDQQRW�SOXJ�LW�LQ�EDFNZDUGV�

x� %H�VXUH�DOO�WKH�SLQV�RQ�WKH�$*&�ERWWRP�DOLJQ�ZLWK�WKH�SLQ�KROHV�LQ�WKH
$*&�VORW��DOORZLQJ�WKH�$*&�PRGXOH�WR�LQVWDOO�IODW�DJDLQVW�WKH� ����0+]
*D$V�)(7�/(,,,�DPSOLILHU�PRGXOH�

�� 6HW�WKH�VZLWFK�RQ�WRS�RI�WKH�$*&�PRGXOH�WR�7+(50$/���5HIHU�WR�WKH
IROORZLQJ�LOOXVWUDWLRQ�IRU�WKHUPDO�VZLWFK�ORFDWLRQ�

T3842

T
H

E
R

M
A

L

A
U

T
O

750 MHz SGL PILOT
12 VOLT AGC w/ 9 dB EQ

542378

Auto/Thermal Switch R2

GAIN ADJ

29 dB
m

V
P

ILO
T

R
E

F

1RWH���<RX�ZLOO�DGMXVW�5���WKH�JDLQ�FRQWURO��GXULQJ�EDODQFH�DQG�DOLJQPHQW�

�� ,QVWDOO�RWKHU�RSWLRQV�RU�DFFHVVRULHV�DV�GHVLUHG��RU�SURFHHG�WR� ,QVWDOOLQJ�WKH
$PSOLILHU�0RGXOH�

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% �,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ����

+PUVCNNKPI�#EEGUUQTKGU��&RQWLQXHG

+PUVCNNKPI�VJG�5WTIG�2TQVGEVQT

7R�LQVWDOO�WKH�VXUJH�SURWHFWRU�LQ�WKH�DPSOLILHU��IROORZ�WKH�VWHSV�LQ�WKH�WDEOH�EHORZ�

�� %HJLQ�WKLV�SURFHGXUH�ZLWK�WKH�KRXVLQJ�RSHQ�DQG�WKH�LQWHULRU�RI�WKH�DPSOLILHU
PRGXOH�H[SRVHG�

�� ,QVWDOO�WKH�VXUJH�SURWHFWRU�LQ�WKH�VXUJH�SURWHFWRU�VORW���5HIHU�WR�WKH
LOOXVWUDWLRQ�EHORZ�

T3841

SHUNT
E

32V
240

SHUNT
E

32V
240

Optional
Surge
Protector
Card

1RWHV����

x� %H�VXUH�DOO�WKH�SLQV�RQ�WKH�VXUJH�SURWHFWRU�ERWWRP�DOLJQ�ZLWK�WKH�SLQ�KROHV
LQ�WKH�VXUJH�SURWHFWRU�VORW��DOORZLQJ�WKH�VXUJH�SURWHFWRU�WR�LQVWDOO�IODW
DJDLQVW�WKH�OLQH�H[WHQGHU�DPSOLILHU�PRGXOH�

x� 0DNH�VXUH�WKH�FRPSRQHQWV�IDFH�WKH�RXWVLGH�RI�WKH�VWDWLRQ��VHH�WKH�GLDJUDP
DERYH�IRU�SURSHU�SRVLWLRQLQJ���+HDW�VKULQN�WXELQJ�KDV�EHHQ�DGGHG�WR
SUHYHQW�VKRUWLQJ�

�� ,QVWDOO�RWKHU�RSWLRQV�RU�DFFHVVRULHV�DV�GHVLUHG��RU�SURFHHG�WR �,QVWDOOLQJ�WKH
$PSOLILHU�0RGXOH�



,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%����

+PUVCNNKPI�4GXGTUG�#EEGUUQTKGU

+PUVCNNKPI�VJG�(KZGF�4GXGTUG�QT�8CTKCDNG�4GXGTUG�'SWCNK\GT

,I�WKH�VWDWLRQ�UHTXLUHV�D�UHYHUVH�HTXDOL]HU��IROORZ�WKH�VWHSV�LQ�WKH�WDEOH�EHORZ�

�� %HJLQ�WKLV�SURFHGXUH�ZLWK�WKH�KRXVLQJ�RSHQ�DQG�WKH�LQWHULRU�RI�WKH�DPSOLILHU
PRGXOH�H[SRVHG�

�� &XW�WKH�ZLUH�MXPSHU��:���DW�WKH�5(9(56(�(4��(4���ORFDWLRQ���5HIHU�WR�WKH
IROORZLQJ�LOOXVWUDWLRQ�IRU�WKH�H[DFW�ORFDWLRQ�RI�WKH�UHYHUVH�(4�

T3840

SHUNT
E

32V
240

SHUNT
E

32V
240

Reverse
EQ

(EQ2)

1RWH����&OLS�WKH�ZLUH�MXPSHU�DZD\�FRPSOHWHO\��DV�FORVH�DV�SRVVLEOH�WR�WKH
FLUFXLW�ERDUG��'R�QRW�OHW�WKH�ORRVH�FXWWLQJ�IDOO�LQWR�WKH�DPSOLILHU�FLUFXLWU\�

�� ,QVWDOO�WKH�IL[HG�RU�YDULDEOH�UHYHUVH�HTXDOL]HU�VSHFLILHG�E\�WKH�GHVLJQ�SULQW
IRU�\RXU�V\VWHP�LQ�WKH�UHYHUVH�HTXDOL]HU�VORW�

)RU�IL[HG�UHYHUVH� ,QVWDOO�SDUW�QXPEHU�

��G%������0+] ������

��G%������0+] ������

��G%������0+] ������

��G%������0+] ������

��G%������0+] ������

��G%������0+] ������

��G%������0+] ������

��G%������0+] ������

��G%������0+] ������

��G%������0+] ������

���G%������0+] ������

���G%������0+] ������

���G%������0+] ������

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% �,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ����

+PUVCNNKPI�4GXGTUG�#EEGUUQTKGU��&RQWLQXHG

���FRQW� )RU�YDULDEOH�UHYHUVH� ,QVWDOO�SDUW�QXPEHU�

����WR�����G%������0+] ������

����WR�����G%������0+] ������

����WR������G%������0+] ������

1RWH: �%H�VXUH�DOO�WKH�SLQV�RQ�WKH�HTXDOL]HU�ERWWRP�DOLJQ�ZLWK�WKH�SLQ�KROHV
LQ�WKH�HTXDOL]HU�VORW��DOORZLQJ�WKH�HTXDOL]HU�PRGXOH�WR�LQVWDOO�IODW�DJDLQVW
WKH�OLQH�H[WHQGHU�DPSOLILHU�PRGXOH�

�� ,QVWDOO�RWKHU�RSWLRQV�RU�DFFHVVRULHV�DV�GHVLUHG��RU�SURFHHG�WR� ,QVWDOOLQJ�WKH
$PSOLILHU�0RGXOH�

+PUVCNNKPI�4GXGTUG�#VVGPWCVQT�2CFU

)RU�EHVW�UHVXOWV��IROORZ�WKLV�LQVWDOODWLRQ�SURFHGXUH�H[DFWO\�

�� %HJLQ�WKLV�SURFHGXUH�ZLWK�WKH�KRXVLQJ�RSHQ�DQG�WKH�LQWHULRU�RI�WKH�DPSOLILHU
PRGXOH�H[SRVHG�

�� ,QVWDOO�WKH�SDG�V��VSHFLILHG�E\�WKH�GHVLJQ�SULQW�LQ�WKH�DSSURSULDWH�SDG�VORW�V��
5HIHU�WR�WKH�IROORZLQJ�LOOXVWUDWLRQ�IRU�H[DFW�SDG�ORFDWLRQV�

T3839

Reverse
Input

Pad (AT3)

SHUNT
E

32V
240

SHUNT
E

32V
240

Reverse
Output

Pad (AT4)

1RWH: �%H�VXUH�DOO�WKH�SLQV�RQ�WKH�SDG�ERWWRP�DOLJQ�ZLWK�WKH�SLQ�KROHV�LQ�WKH
SDG�VORW��DOORZLQJ�WKH�SDG�WR�LQVWDOO�IODW�DJDLQVW�WKH�OLQH�H[WHQGHU�DPSOLILHU
PRGXOH�

�� ,QVWDOO�RWKHU�RSWLRQV�RU�DFFHVVRULHV�DV�GHVLUHG��RU�SURFHHG�WR� ,QVWDOOLQJ�WKH
$PSOLILHU�0RGXOH�



,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%����

4GUVQTKPI�,WORGTU

4GUVQTKPI�,WORGT�2TQEGFWTGU

,I�\RX�QHHG�WR�UHPRYH�DQ�LQVWDOOHG�LQWHUVWDJH�DFFHVVRU\��RU�UHSODFH�RQH�DFFHVVRU\
ZLWK�DQRWKHU��UHVWRUH�MXPSHUV�DV�IROORZV�

,)�\RX�DUH��� 7+(1�LQVWDOO���

UHPRYLQJ�D�YDULDEOH�LQWHUVWDJH�(4�RU
LQWHUVWDJH�(4�WKHUPDO

DQ�LQWHUVWDJH�MXPSHU��SDUW�QXPEHU
��������DW�ORFDWLRQ�:��

25

VROGHU�D����$:*�EXVV�ZLUH�LQ�ORFDWLRQ
:��

UHPRYLQJ�DQ�$*&�YDULDEOH�LQWHUVWDJH
(4

DQ�LQWHUVWDJH�MXPSHU��SDUW�QXPEHU
��������DW�ORFDWLRQ�:���DQG�D�PLQL�
MXPSHU��SDUW�QXPEHU���������DW�ORFDWLRQ
:��

25

VROGHU�D����$:*�EXVV�ZLUH�LQ�ORFDWLRQV
:��DQG�:��

UHVWRULQJ�VLJQDO�FRQWLQXLW\�DIWHU
UHPRYLQJ�D�UHYHUVH�HTXDOL]HU

SOXJ�LQ�D���G%�UHYHUVH�HTXDOL]HU��SDUW
QXPEHU���������

25

VROGHU�D����$:*�EXVV�ZLUH�LQ�WKH
5(9(56(�(4�MXPSHU�ORFDWLRQ�



,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU �������5HY�%����

5GEVKQP�%

+PUVCNNKPI�VJG�#ORNKHKGT�/QFWNG

1XGTXKGY

5EQRG�QH�6JKU�5GEVKQP

7KLV�VHFWLRQ�FRYHUV�UHTXLUHPHQWV�DQG�SURFHGXUHV�QHHGHG�WR�LQVWDOO�WKH� ����0+]
*D$V�)(7�/(,,,�DPSOLILHU�LQWR�WKH�KRXVLQJ�DQG�FRQWDLQV�WKH�IROORZLQJ�WRSLFV�

7RSLF 6HH�3DJH

,QVWDOOLQJ�WKH�$PSOLILHU�0RGXOH�LQ�WKH�+RXVLQJ ����

6HWWLQJ�WKH�3RZHU�'LUHFWLRQ ����

&ORVLQJ�WKH�+RXVLQJ ����



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����*D$V�)(7�/LQH�([WHQGHU�,,,� ����

+PUVCNNKPI�VJG�#ORNKHKGT�/QFWNG�KP�VJG�*QWUKPI

1XGTXKGY

7KH�DPSOLILHU�PRGXOH�SOXJV�LQWR�WKH�VWUDQG�PRXQWHG�RU�SHGHVWDO�PRXQWHG��ERWWRP�
KDOI�RI�WKH�KRXVLQJ�WKURXJK�5)�FRQQHFWRUV�RQ�WKH�ERWWRP�VLGH�RI�WKH�PRGXOH�

����0+]�*D$V�)(7�/(,,,�KRXVLQJV�DQG�DPSOLILHU�PRGXOHV�DUH�GHVLJQHG�VR�\RX�FDQ
RULHQW�WKH�DPSOLILHU�PRGXOH�FRQYHQLHQWO\�IRU�PDLQWHQDQFH��7KH�DPSOLILHU�PRGXOH�LV
UHYHUVLEOH�VLQFH�WKH�LQSXW�DQG�RXWSXW�SRUWV�DUH�ORFDWHG�GLUHFWO\�DFURVV�IURP�HDFK
DQRWKHU�

+PUVCNNCVKQP�2TQEGFWTG

)ROORZ�WKHVH�VWHSV�WR�LQVWDOO�WKH�DPSOLILHU�PRGXOH�

�� %HJLQ�WKLV�SURFHGXUH�ZLWK�WKH�OLQH�H[WHQGHU�KRXVLQJ�RSHQ�

�� 3HUIRUP�WKH�IROORZLQJ�LI�\RX�DUH�ZRUNLQJ�ZLWK�DQ�DPSOLILHU�VWDWLRQ�ZKHUH
$&�LV�SUHVHQW�

x� ,QVWDOO�WKH�IXVH�VKXQWV�LQ�WKH�DPSOLILHU� DIWHU�\RX�LQVWDOO�WKH�DPSOLILHU
PRGXOH�LQ�WKH�KRXVLQJ�

x� 5HPRYH�WKH�IXVH�VKXQWV�IURP�WKH�DPSOLILHU� EHIRUH�\RX�UHPRYH�WKH
DPSOLILHU�PRGXOH�IURP�WKH�KRXVLQJ�

��&DXWLRQ�

)DLOXUH�WR�IROORZ�WKHVH�LQVWUXFWLRQV�PD\�FDXVH�GDPDJH�WR�PRGXOH�5)
FRQQHFWRUV�DQG�KRXVLQJ�VHL]XUH�DVVHPEOLHV�

�� 2ULHQW�WKH�DPSOLILHU�PRGXOH�VR�WKH�IRUZDUG�VLJQDO�GLUHFWLRQ��VWDPSHG�RQ
WKH�PRGXOH�FRYHU��LV�LQ�WKH�SURSHU�RULHQWDWLRQ�IRU�\RXU�LQVWDOODWLRQ�

�� /LQH�XS�WKH�5)�FRQQHFWRUV�RQ�WKH�DPSOLILHU�PRGXOH�DQG�WKH�KRXVLQJ��WKHQ
SXVK�WKH�DPSOLILHU�PRGXOH�LQWR�WKH�KRXVLQJ�

�� 6HFXUH�WKH�DPSOLILHU�PRGXOH�WR�WKH�KRXVLQJ�E\�WLJKWHQLQJ�WKH�WZR�PRGXOH
UHWDLQHU�VFUHZV�ZLWK�D�IODW�EODGH�VFUHZGULYHU�IURP���LQ�OE�WR
��LQ�OE������1P�WR�����1P���6HH�WKH�IROORZLQJ�LOOXVWUDWLRQ�IRU�WKH�ORFDWLRQ�RI
WKH�UHWDLQHU�VFUHZV�

T2655
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,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU �������5HY�%����

5GVVKPI�VJG�2QYGT�&KTGEVKQP

+PUVCNNKPI�CPF�4GOQXKPI�5JWPVU

7KH�DPSOLILHUV�GUDZ�$&�SRZHU��W\SLFDOO\����9�$&�RU����9�$&��IURP�WKH�FRD[LDO
FDEOH���7KLV�$&�SRZHU�FRPHV�IURP�DQ�H[WHUQDO�IHUURUHVRQDQW�SRZHU�VXSSO\�

3RZHU�FDQ�FRPH�IURP�WKH�LQSXW�RU�RXWSXW�SRUWV��DQG�HDFK�DPSOLILHU�FDQ�SDVV�RU�EORFN
$&�SRZHU�IORZ�RQ�DQ\�SRUW�ZLWKRXW�DIIHFWLQJ�5)�FRQWLQXLW\���+RZHYHU��DW�OHDVW�RQH
SRUW�PXVW�SDVV�$&�SRZHU�WR�EULQJ�SRZHU�LQWR�WKH�DPSOLILHU�

6HW�WKH�SRZHU�GLUHFWLRQ�E\�QRW�LQVWDOOLQJ�D�VKXQW�IRU�WKH�SRUW�IRU�ZKLFK�\RX�ZLVK�WR
EORFN�$&�

1RWH: �$�XQLTXH�FRORUHG�VKXQW�LV�LQFOXGHG�ZLWK�WKH�XQLW��7KLV�LV�LQWHQGHG�WR�EH�XVHG
WR�DFWLYDWH�WKH�SRUW�WKDW�VXSSOLHV�SRZHU��7KH�FRORUHG�VKXQW�LGHQWLILHV�WKH�VKXQW�WR�EH
SXOOHG�WR�UHPRYH�SRZHU�IRU�LQVHUWLRQ�DQG�UHPRYDO�RI�WKH�PRGXOH�

��&DXWLRQ�

5)�FRQQHFWRUV�DQG�KRXVLQJ�VHL]XUH�DVVHPEOLHV�FDQ�EH�GDPDJHG�LI�VKXQWV�DUH�QRW
UHPRYHG�IURP�WKH�DPSOLILHU�EHIRUH�LQVWDOOLQJ�RU�UHPRYLQJ�WKH�DPSOLILHU�PRGXOH
IURP�WKH�KRXVLQJ�

7R�VHOHFW�WKH�SRZHU�GLUHFWLRQ��IROORZ�WKHVH�VWHSV�

�� %HJLQ�WKLV�SURFHGXUH�ZLWK�WKH�LQWHULRU�RI�WKH�DPSOLILHU�PRGXOH�H[SRVHG�

�� 5HIHU�WR�WKH�V\VWHPV�GHVLJQ�SULQW�WR�GHWHUPLQH�$&�FDSDELOLWLHV�DQG�LQVWDOO�WKH
SURYLGHG�$&�VKXQWV�LQ�WKH�UHTXLUHG�ORFDWLRQV�XVLQJ�WKH�IROORZLQJ�WDEOH�IRU
UHIHUHQFH�

T3838

SHUNT
E

32V
240

F2

F1

SHUNT
E

32V
240

x� 7R�SDVV�$&�WKURXJK�WKH� LQSXW�SRUW���LQVWDOO�D�VKXQW�LQ�VORW�)�

x� 7R�SDVV�$&�WKURXJK�WKH�RXWSXW�SRUW��LQVWDOO�D�VKXQW�LQ�VORW� )�

�� 3URFHHG�WR�&ORVLQJ�WKH�+RXVLQJ�



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����*D$V�)(7�/LQH�([WHQGHU�,,,� ����

%NQUKPI�VJG�*QWUKPI

6KIJVGPKPI�VJG�%NQUWTG�$QNVU

7R�WLJKWHQ�WKH�FORVXUH�EROWV��IROORZ�WKH�VWHSV�LQ�WKH�WDEOH�EHORZ�

��&DXWLRQ�

$YRLG�PRLVWXUH�GDPDJH�DQG�5)�OHDNDJH��)ROORZ�WKH�SURFHGXUH�H[DFWO\�DV�VKRZQ
EHORZ�WR�HQVXUH�D�SURSHU�VHDO�

�� ,QVSHFW�WKH�KRXVLQJ�JDVNHW�DQG�DOO�PDWLQJ�VXUIDFHV��:LSH�RII�DQ\�GLUW�DQG
GHEULV�

�� &ORVH�WKH�KRXVLQJ�DQG�ILQJHU�WLJKWHQ�DOO�FORVXUH�EROWV�

�� 8VH�D�WRUTXH�ZUHQFK�ZLWK�D�����LQ��VRFNHW�WR�WLJKWHQ�HDFK�FORVXUH�EROW�IURP
��IW�OE�WR����IW�OE������1P�WR������1P��HDFK�

7KH�WLJKWHQLQJ�VHTXHQFH�LV�VKRZQ�LQ�7RUTXLQJ�6HTXHQFH��)ROORZ�WKH
QXPEHUHG�VHTXHQFH�WR�WLJKWHQ�WKH�KRXVLQJ�

6QTSWKPI�5GSWGPEG

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�SURSHU�WRUTXLQJ�VHTXHQFH�IRU�WKH�OLQH�H[WHQGHU
KRXVLQJ�

T2597
4 2

1 3



,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU �������5HY�%����

5GEVKQP�&

+NNWUVTCVKQPU

1XGTXKGY

5EQRG�QH�6JKU�5GEVKQP

7KLV�VHFWLRQ�FRQWDLQV�DOO�WKH�LOOXVWUDWLRQV�UHIHUUHG�WR�LQ�HDUOLHU�VHFWLRQV�LQ�WKLV�FKDSWHU�

7RSLF 6HH�3DJH

/LQH�([WHQGHU�,,, ����



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����*D$V�)(7�/LQH�([WHQGHU�,,,� ����

.KPG�'ZVGPFGT�+++

6GUV�2QKPVU

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�ORFDWLRQ�RI�WHVW�SRLQWV�IRU�WKH�/(,,,�

T3846

SHUNT
E

32V
240

SHUNT
E

32V
240

Forward Input
Test Point

AC
Test
Point

AC
Test
Point

Reverse
Output

Test Point

Reverse
Input

Test Point

DC
Test
Point

Forward Output Test Point/
Reverse Injection Point

#EEGUUQTKGU

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�ORFDWLRQ�RI�DFFHVVRULHV�IRU�WKH�/(,,,�

T3845

SHUNT
E

32V
240

SHUNT
E

32V
240

Reverse
Output

EQ

Reverse
Input
Pad

Reverse
Output

Pad

Forward
Input
Pad

Forward
Interstage

Pad

AGC/EQ or
Thermal/EQ or
Interstage EQ

Forward
Input EQ

System
Trim

Surge
Protector



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

%JCRVGT���

$CNCPEKPI�CPF�5GVWR�QH�VJG�����/*\�)C#U�('6�.KPG�'ZVGPFGT�+++

1XGTXKGY

+PVTQFWEVKQP

7KLV�FKDSWHU�FRYHUV�VHWXS�DQG�EDODQFLQJ�SURFHGXUHV�IRU�WKH�/LQH�([WHQGHU�,,,��/(,,,�
DQG�FRQWDLQV�WKH�IROORZLQJ�WRSLFV�

7RSLF 6HH�3DJH

7HVW�3RLQWV ���

%DODQFLQJ�WKH�)RUZDUG�3DWK ���

$XWRPDWLF�*DLQ�&RQWURO�6HWXS ���

)UHTXHQF\�5HVSRQVH�6KDSLQJ ����



��� %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%

6GUV�2QKPVU

.KPG�'ZVGPFGT�4(�6GUV�2QKPVU

7KHUH�DUH�IRXU�5)�WHVW�SRLQWV�RQ�WKH�OLQH�H[WHQGHU��7KH�IROORZLQJ�WDEOH�OLVWV�HDFK�WHVW
SRLQW�DQG�ZKDW�LW�FRUUHVSRQGV�WR��7KH�UHYHUVH�WHVW�SRLQWV�DUH�PHDVXUHG�UHODWLYH�WR�WKH
UHYHUVH�VWDWLRQ�LQSXW�DQG�RXWSXW�

7HVW�3RLQWV /HYHOV

73� ����G%�5)�WHVW�SRLQW�FRUUHVSRQGLQJ�WR�WKH�IRUZDUG�LQSXW�SRUW

73� ����G%�5)�WHVW�SRLQW�FRUUHVSRQGLQJ�WR�WKH�IRUZDUG�RXWSXW�SRUW

73� ����G%�5)�WHVW�SRLQW�FRUUHVSRQGLQJ�WR�WKH�UHYHUVH�RXWSXW�SRUW

73� ����G%�5)�WHVW�SRLQW�FRUUHVSRQGLQJ�WR�WKH�UHYHUVH�LQSXW�SRUW

.KPG�'ZVGPFGT�8QNVCIG�6GUV�2QKPVU

7KHUH�DUH�WZR�YROWDJH�WHVW�SRLQWV�RQ�WKH�OLQH�H[WHQGHU��7KH�IROORZLQJ�WDEOH�OLVWV�HDFK
WHVW�SRLQW�DQG�ZKDW�LW�FRUUHVSRQGV�WR�

7HVW�3RLQWV /HYHOV

$&�73 7\SLFDOO\����WR����YROWV�IRU����YROW�V\VWHPV��RU����WR����YROWV�IRU����YROW
V\VWHPV

'&�73 7\SLFDOO\����YROWV�'&



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

$CNCPEKPI�VJG�(QTYCTF�2CVJ

2WTRQUG

%DODQFLQJ�VHWV�WKH�RSHUDWLQJ�OHYHOV�RI�WKH�VWDWLRQ�WR�HQVXUH�SURSHU�SHUIRUPDQFH�

$GHQTG�;QW�5VCTV

%HIRUH�EHJLQQLQJ�EDODQFLQJ��PDNH�VXUH�\RX�KDYH�FRQILJXUHG�WKH�/(,,,�DPSOLILHU
PRGXOH�DFFRUGLQJ�WR�WKH�VSHFLILFDWLRQV�LQ�WKH�GHVLJQ�SULQW�DQG�WKDW�WKH�DPSOLILHU�KDV
ZDUPHG�XS�IRU�DSSUR[LPDWHO\�RQH�WR�WKUHH�KRXUV�

<RX�QHHG�WKH�IROORZLQJ�IRU�EDODQFLQJ�

<RX�QHHG�D���� 7R����

FRS\�RI�WKH�GHVLJQ�SULQW GHWHUPLQH�H[SHFWHG�LQSXW�DQG�RXWSXW
VLJQDO�OHYHOV�

WRUTXH�ZUHQFK�ZLWK�D�����LQ��VRFNHW RSHQ�DQG�FORVH�WKH�OLQH�H[WHQGHU
KRXVLQJ�

VSHFWUXP�DQDO\]HU�RU�VLJQDO�DQDO\VLV
PHWHU��6$0���FDSDEOH�RI�ZRUNLQJ�ZLWK
IUHTXHQFLHV�XS�WR�WKH�KLJKHVW�GHVLJQ
IUHTXHQF\

GHWHUPLQH�DEVROXWH�DQG�UHODWLYH�VLJQDO
OHYHOV�

WHVW�SRLQW�DGDSWHU��SDUW�QXPEHU��������
RU�DQ�)����IHPDOH�WR�IHPDOH�DGDSWHU

DFFHVV�WKH�WHVW�SRUWV�

D�OHQJWK�RI����RKP�FDEOH��ZLWK
)�FRQQHFWRUV�RQ�HDFK�HQG

FRQQHFW�WKH�WHVW�SRLQW�DGDSWHU�WR�WKH�WHVW
HTXLSPHQW�

GLJLWDO�YROWPHWHU��'90� WHVW�WKH�SRZHU�VXSSO\�$&�DQG�'&
YROWDJHV�

&RQWLQXHG�RQ�QH[W�SDJH



��� %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%

$CNCPEKPI�VJG�(QTYCTF�2CVJ��&RQWLQXHG

6GUVKPI�+PRWV�5KIPCN�.GXGNU

)ROORZ�WKH�VWHSV�LQ�WKH�WDEOH�EHORZ�WR�WHVW�WKH�LQSXW�VLJQDO�OHYHO�

�� &RQQHFW�WKH�WHVW�HTXLSPHQW�WR�WKH�IRUZDUG�LQSXW�WHVW�SRLQW�VKRZQ�LQ�WKH
GLDJUDP�EHORZ�

T2657
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Forward
Input
Test

Point

�� 0HDVXUH�WKH�VLJQDO�OHYHO�DW����

x� WKH�ORZHVW�IUHTXHQF\��VSHFLILHG�LQ�WKH�V\VWHP�GHVLJQ��DQG

x� WKH�KLJKHVW�FKDQQHO�IUHTXHQF\�VSHFLILHG�LQ�WKH�V\VWHP�GHVLJQ�

�� &RPSDUH�WKH�PHDVXUHG�OHYHOV�WR�WKH�GHVLJQ�LQSXW�OHYHOV�RQ�WKH�V\VWHP
GHVLJQ�VKHHW�

1RWH: �$GG����G%�WR�WKH�PHDVXUHG�OHYHOV�WR�ILQG�WKH�WUXH�OHYHOV��7KH�WHVW
SRLQW�DWWHQXDWHV�LQSXW�VLJQDOV�E\����G%�

�� $UH�PHDVXUHG�OHYHOV�ZLWKLQ�WKH�GHVLUHG�OLPLWV"

x� ,I�\HV��SURFHHG�WR�VWHS���

x� ,I�QR��RU�LI�QR�VLJQDOV�DUH�SUHVHQW��ILQG�WKH�SUREOHP�EHIRUH�SURFHHGLQJ�
<RX�FDQQRW�EDODQFH�WKH�DPSOLILHU�ZLWKRXW�WKH�SURSHU�LQSXW�VLJQDOV�

�� 5HPRYH�WKH�WHVW�SRLQW�DGDSWHU�IURP�WKH�IRUZDUG�LQSXW�WHVW�SRLQW��DQG
SURFHHG�WR�'HWHUPLQLQJ�2XWSXW�7LOW�

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

$CNCPEKPI�VJG�(QTYCTF�2CVJ��&RQWLQXHG

&GVGTOKPKPI�1WVRWV�6KNV

7R�GHWHUPLQH�WKH�RXWSXW�WLOW�RI�WKH� ����0+]�*D$V�)(7�/(,,,�DPSOLILHU�PRGXOH�
IROORZ�WKH�VWHSV�LQ�WKH�WDEOH�EHORZ�

1RWH����&KHFN�WKH�$*&V�7KHUPDO�$XWR�VZLWFK�SRVLWLRQ���,I�DQ�$*&�(4�LV�XVHG�LQ
WKH�VWDWLRQ��EH�VXUH�WKH�$XWR�7KHUPDO�VZLWFK�LV�LQ�WKH�7+(50$/�SRVLWLRQ�EHIRUH
VHWWLQJ�RXWSXW�WLOW�DQG�OHYHO�

�� &RQQHFW�WKH�WHVW�SRLQW�DGDSWHU�WR�WKH�IRUZDUG�RXWSXW�WHVW�SRLQW�VKRZQ�LQ�WKH
GLDJUDP�EHORZ�

T2512

SHUNT
E

32V
240

SHUNT
E

32V
240

Forward
Output
Test
Point

�� &RQVXOW�WKH�GHVLJQ�SULQW�WR�ILQG�WKH�SURSHU�RXWSXW�WLOW�

�� 0HDVXUH�WKH�RXWSXW�VLJQDO�OHYHOV�DW�WKH�IUHTXHQFLHV�\RX�XVHG�LQ� 7HVWLQJ
,QSXW�6LJQDO�/HYHOV�

�� 7R�GHWHUPLQH�WKH�DFWXDO�RXWSXW�WLOW��FDOFXODWH�WKH�GLIIHUHQFH��LQ�G%��EHWZHHQ
WKH�OHYHOV�RI�WKH�ORZHVW�DQG�KLJKHVW�IUHTXHQFLHV�

�� 3URFHHG�WR�6HWWLQJ�WKH�2XWSXW�7LOW�

&RQWLQXHG�RQ�QH[W�SDJH



��� %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%

$CNCPEKPI�VJG�(QTYCTF�2CVJ��&RQWLQXHG

5GVVKPI�VJG�1WVRWV�6KNV

)RUZDUG�LQSXW�HTXDOL]HUV��(4V��DUH�DYDLODEOH�LQ�����G%��FDEOH�HTXLYDOHQW��LQFUHPHQWV�
$�����G%�FKDQJH�LQ�YDOXH�FKDQJHV�WKH�GLIIHUHQFH�EHWZHHQ�ORZ�DQG�KLJK�IUHTXHQFLHV
E\�DSSUR[LPDWHO\���G%�

x� ,QFUHDVLQJ�WKH�HTXDOL]HU�YDOXH� UHGXFHV�WKH�OHYHO�DW�ORZHU�IUHTXHQFLHV��UHODWLYH�WR�WKH
OHYHO�DW�����0+]�

x� 'HFUHDVLQJ�WKH�HTXDOL]HU�YDOXH� LQFUHDVHV�WKH�OHYHO�DW�ORZHU�IUHTXHQFLHV��UHODWLYH�WR
WKH�OHYHO�DW�����0+]�

7R�VHOHFW�WKH�SURSHU�IRUZDUG�LQSXW�HTXDOL]HU�YDOXH��IROORZ�WKH�VWHSV�LQ�WKH�WDEOH
EHORZ�

�� &RPSDUH�WKH�DFWXDO�RXWSXW�WLOW�LQ�VWHS���RI�'HWHUPLQLQJ�2XWSXW�7LOW�ZLWK
WKH�GHVLJQ�WLOW��RQ�WKH�GHVLJQ�SULQW��

�� ,V�WKH�RXWSXW�WLOW�ZLWKLQ������G%�RI�WKH�GHVLJQ�WLOW"

x� ,I�WKH�RXWSXW�WLOW�LV�ZLWKLQ������G%�RI�WKH�GHVLJQ�WLOW ��WKHQ�SURFHHG�WR
6HWWLQJ�WKH�2XWSXW�/HYHO�

x� ,I�WKH�RXWSXW�WLOW�LV�PRUH�WKDQ�WKH�GHVLJQ�WLOW� �WKHQ�UHSODFH�WKH�(4�ZLWK�D
ORZHU�YDOXH�

x� ,I�WKH�RXWSXW�WLOW�LV�OHVV�WKDQ�GHVLJQ�WLOW� �WKHQ�UHSODFH�WKH�(4�ZLWK�D�KLJKHU
YDOXH�

�� 5H�PHDVXUH�WKH�RXWSXW�WLOW��DQG�UHWXUQ�WR�VWHS���

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

$CNCPEKPI�VJG�(QTYCTF�2CVJ��&RQWLQXHG

7UKPI�C�%CDNG�5KOWNCVQT�VQ�5GV�VJG�1WVRWV�6KNV

,I�WKH�DFWXDO�RXWSXW�WLOW�LV�VWLOO�PRUH�WKDQ�WKH�GHVLJQ�WLOW�ZKHQ�WKH�IRUZDUG�LQSXW
HTXDOL]HU�KDV�EHHQ�UHGXFHG�WR�D���G%�YDOXH��D�FDEOH�VLPXODWRU�PD\�EH�QHHGHG�LQ
SODFH�RI�WKH�IRUZDUG�LQSXW�HTXDOL]HU���&DEOH�VLPXODWRUV�KDYH�WLOW�FKDUDFWHULVWLFV
VLPLODU�WR�FDEOH��RSSRVLWH�WKDW�RI�HTXDOL]HUV��

7R�VHOHFW�WKH�SURSHU�FDEOH�VLPXODWRU�YDOXH��IROORZ�WKH�VWHSV�LQ�WKH�WDEOH�EHORZ�

�� &RPSDUH�WKH�DFWXDO�RXWSXW�WLOW�LQ�VWHS���RI�'HWHUPLQLQJ�2XWSXW�7LOW�ZLWK
WKH�GHVLJQ�WLOW��RQ�WKH�GHVLJQ�SULQW��

�� ,V�WKH�RXWSXW�WLOW�ZLWKLQ������G%�RI�WKH�GHVLJQ�WLOW"

x� ,I�WKH�RXWSXW�WLOW�LV�ZLWKLQ������G%�RI�WKH�GHVLJQ�WLOW� �WKHQ�SURFHHG�WR
6HWWLQJ�WKH�2XWSXW�/HYHO�

x� ,I�WKH�RXWSXW�WLOW�LV�PRUH�WKDQ�WKH�GHVLJQ�WLOW� �WKHQ�UHSODFH�WKH�FDEOH
VLPXODWRU�ZLWK�D�KLJKHU�YDOXH�

x� ,I�WKH�RXWSXW�WLOW�LV�OHVV�WKDQ�GHVLJQ�WLOW� �WKHQ�UHSODFH�WKH�VLPXODWRU�ZLWK�D
ORZHU�YDOXH�

�� 5H�PHDVXUH�WKH�RXWSXW�WLOW��DQG�UHWXUQ�WR�VWHS���

&RQWLQXHG�RQ�QH[W�SDJH



��� %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%

$CNCPEKPI�VJG�(QTYCTF�2CVJ��&RQWLQXHG

5GVVKPI�VJG�1WVRWV�.GXGN

$IWHU�VHWWLQJ�WKH�WLOW��IROORZ�WKH�VWHSV�LQ�WKH�WDEOH�EHORZ�WR�VHOHFW�WKH�SURSHU�SDG
YDOXHV�IRU�WKH�DPSOLILHU�PRGXOH��7KH�RXWSXW�OHYHO�RI�WKH�DPSOLILHU�PRGXOH�LV�VHW�E\
VHOHFWLQJ�WKH�SURSHU�SDG�YDOXH�

�� &RQQHFW�WKH�WHVW�SUREH�WR�WKH�IRUZDUG�RXWSXW�WHVW�SRLQW �

�� 0HDVXUH�WKH�RXWSXW�OHYHO�DW�WKH�KLJKHVW�GHVLJQ�IUHTXHQF\��DQG�FRPSDUH�WKLV
OHYHO�ZLWK�WKH�GHVLJQ�OHYHO��RQ�WKH�GHVLJQ�SULQW��

�� ,V�WKH�PHDVXUHG�RXWSXW�OHYHO�ZLWKLQ������G%�RI�WKH�GHVLJQ�OHYHO"

x� ,I�WKH�RXWSXW�OHYHO�LV �ZLWKLQ������G%�RI�WKH�GHVLJQ ��WKHQ�SURFHHG�WR�VWHS���

x� ,I�WKH�RXWSXW�OHYHO�LV�PRUH�WKDQ�GHVLJQ�RXWSXW�OHYHO ��WKHQ�UHSODFH�WKH
IRUZDUG�LQSXW�SDG�ZLWK�D�KLJKHU�YDOXH�

x� ,I�WKH�RXWSXW�OHYHO�LV�OHVV�WKDQ�GHVLJQ�RXWSXW�OHYHO� �WKHQ�UHSODFH�WKH
IRUZDUG�LQSXW�SDG�ZLWK�D�ORZHU�YDOXH�

�� 5HSHDW�VWHSV���DQG���XQWLO�WKH�RXWSXW�OHYHO�LV�FRUUHFW�

�� ,I�WKH�DPSOLILHU�LV�HTXLSSHG�ZLWK�DQ�$*&�SURFHHG�WR�$XWRPDWLF�*DLQ
&RQWURO�

,I�WKH�DPSOLILHU�LV�QRW�HTXLSSHG�ZLWK�DQ�$*&�SURFHHG�WR� $GMXVWLQJ�WKH
)UHTXHQF\�5HVSRQVH�



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ���

#WVQOCVKE�)CKP�%QPVTQN�5GVWR

1XGTXKGY

7KLV�VHFWLRQ�SURYLGHV�SURFHGXUHV�IRU�FRQILJXULQJ�WKH�$*&�LQ�OLQH�H[WHQGHUV�

1RWH: ��7KH�VWDQGDUG�VLQJOH�SLORW�$*&�YDULDEOH�LQWHUVWDJH�(4�XVHV�FKDQQHO���
��������0+]��DV�WKH�SLORW�FKDQQHO��DQG�PDNHV�DPSOLILHU�RXWSXW�DGMXVWPHQWV�EDVHG�RQ
WKH�SRZHU�OHYHO�RI�WKLV�FKDQQHO���<RX�VKRXOG�DFWLYDWH�WKH�SLORW�FKDQQHO�ZLWK�LWV�ILQDO
XQVFUDPEOHG�YLGHR�VRXUFH�EHIRUH�EHJLQQLQJ�EDODQFH�DQG�DOLJQPHQW�

&KCITCO

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�ORFDWLRQ�RI�FRQWUROV�DQG�DWWHQXDWRU�VRFNHWV�RQ�WKH
����0+]�$*&�PRGXOH�����G%P9�UHIHUHQFH�OHYHO�

Auto/
Thermal
Switch

AutoThermal

T3895

R2
AGC Gain AT1

8

5GNGEVKPI�VJG�#)%�#VVGPWCVQT�8CNWG

$*&�PRGXOHV�ZLWK����G%P9�UHIHUHQFH�OHYHOV�DUH�GHVLJQHG�WR�RSHUDWH�ZLWK�DPSOL �
ILHUV�WKDW�KDYH�DQ�RXWSXW�OHYHO�RI�DW�OHDVW����G%P9�DW�WKH�SLORW�IUHTXHQF\��������
0+]��

,)�WKH�SLORW�RXWSXW�OHYHO�LV��� 7+(1�LQVHUW�D���

���G%P9 ��G%�SDG�LQ�$7����7KH�$*&�PRGXOH�LV�VKLSSHG
ZLWK�D���G%�SDG�LQVWDOOHG�DW�$7��

DERYH����G%P9 SDG�LQWR�AT1�WKDW�LV�HTXDO�WR�WKH�GLIIHUHQFH
EHWZHHQ�WKH�UHIHUHQFH�OHYHO�DQG�WKH�RXWSXW�OHYHO�

([DPSOH�

,I�WKH�RXWSXW�DW�WKH�SLORW�IUHTXHQF\�LV����G%P9��WKHQ�VHOHFW�WKH�SDG�DV�IROORZV�

���G%P9������G%P9� ���G%

,QVHUW�D���G%�SDG�LQ�$7��

&RQWLQXHG�RQ�QH[W�SDJH



���� %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%

#WVQOCVKE�)CKP�%QPVTQN��&RQWLQXHG

#NKIPKPI�VJG�#)%�/QFWNG

7R�DOLJQ�WKH�$*&�PRGXOH��IROORZ�WKHVH�VWHSV�

�� 0DNH�VXUH�WKDW�WKH�$XWR�7KHUPDO�VZLWFK�RQ�WKH�$*&�FDUG�LV�VHW�WR
7+(50$/�

�� 9HULI\�WKDW�WKH�DPSOLILHU�PRGXOH�KDV�KDG�WKH�RXWSXW�WLOW�DQG�OHYHO�VHW��DQG
KDV�ZDUPHG�XS�IRU�DERXW�WKUHH�KRXUV�

�� ,QVHUW�WKH�WHVW�SUREH�LQWR�WKH�����G%�IRUZDUG�RXWSXW�WHVW�SRLQW�RQ�WKH�/(,,,�
6HH�WKH�IROORZLQJ�GLDJUDP�IRU�WKH�WHVW�SRLQW�ORFDWLRQ�

T3894

SHUNT
E

32V
240

SHUNT
E

32V
240

Forward
Output
Test
Point

�� 0HDVXUH�DQG�QRWH�WKH�5)�RXWSXW�OHYHO�DW�WKH�$*&�SLORW�IUHTXHQF\�

5HPHPEHU�WR�DGG����G%�WR�FRPSHQVDWH�IRU�WKH�WHVW�SRLQW�ORVV�

�� 6HW�WKH�$XWR�7KHUPDO�VZLWFK�RQ�WKH�$*&�PRGXOH�WR� $872�

�� $GMXVW�WKH�JDLQ�FRQWURO�SRWHQWLRPHWHU�5��RQ�WKH�$*&�PRGXOH�WR�PDWFK�WKH
OHYHO�\RX�PHDVXUHG�LQ�VWHS���

T3848

T
H

E
R

M
A

L

A
U

T
O

750 MHz SGL PILOT
12 VOLT AGC w/ 9 dB EQ

542378

Auto/Thermal
Switch GAIN ADJ

29 dB
m

V
P

ILO
T

R
E

F

R2

1RWH��,I�\RX�FDQQRW�UHGXFH�WKH�RXWSXW�OHYHO�IDU�HQRXJK�ZLWK�WKH�JDLQ�FRQWURO
SRWHQWLRPHWHU��LQFUHDVH�WKH�YDOXH�RI�WKH��$7���$*&�DWWHQXDWRU�WR�DOORZ�WKH
SURSHU�DGMXVWPHQW�RI�OHYHO�

�� 0RYH�WKH�$XWR�7KHUPDO�VZLWFK�EDFN�DQG�IRUWK�EHWZHHQ�WKH� $872�DQG
7+(50$/�VHWWLQJV���/HW�WKH�DPSOLILHU�02'8/(�VHWWOH�EHIRUH�UHDGLQJ
VLJQDO�OHYHOV�

5HVXOW���7KH�VLJQDO�OHYHO�VKRXOG�QRW�YDU\�ZKHQ�\RX�VZLWFK�EHWZHHQ� $872
DQG�7+(50$/�

�� 6HW�WKH�$XWR�7KHUPDO�VZLWFK�WR�$872�IRU�RSHUDWLRQ�

�� 3URFHHG�WR�)UHTXHQF\�5HVSRQVH�6KDSLQJ�



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, ����

(TGSWGPE[�4GURQPUG�5JCRKPI

2WTRQUG

7KH�SXUSRVH�RI�WKLV�SURFHGXUH�LV�WR�YHULI\��DQG�LI�QHFHVVDU\��DGMXVW�IRU��WKH�SURSHU
IUHTXHQF\�UHVSRQVH�RI�WKH�/(,,,�

2TGRCTCVKQP

7R�SUHSDUH�WKH�/(,,,�IRU�IUHTXHQF\�UHVSRQVH�VKDSLQJ��IROORZ�WKHVH�VWHSV�

�� 2SHQ�WKH�/(,,,�KRXVLQJ�WR�DFFHVV�WKH�IRUZDUG�RXWSXW�WHVW�SRLQW�

�� ,QVHUW�WKH�WHVW�SRLQW�DGDSWHU�LQWR�WKH�IRUZDUG�RXWSXW�WHVW�SRLQW�

�� ,I�WKH�/(,,,�KDV�DQ�$*&�PRGXOH�LQVWDOOHG��VHW�WKH�$XWR�7KHUPDO�VZLWFK�RQ
WKH�$*&�PRGXOH�WR�7KHUPDO�

9JCV�VQ�FQ�(KTUV

8VH�D�VZHHS�UHFHLYHU�RU�VSHFWUXP�DQDO\]HU�WR�REVHUYH�WKH�RYHUDOO�SHDN�WR�YDOOH\
VKDSH�RI�WKH�UHVSRQVH�

,)�WKH�SHDN�WR�YDOOH\�VKDSH�LV��� 7+(1���

ZLWKLQ�WKH�VWDQGDUGV�VHW�IRU�WKH�V\VWHP� QR�IXUWKHU�DGMXVWPHQWV�DUH�QHFHVVDU\�
5HPRYH�WKH�WHVW�SRLQW�DGDSWHU�DQG
FORVH�WKH�VWDWLRQ�KRXVLQJ�

RXWVLGH�WKH�VWDQGDUGV�VHW�IRU�WKH�V\VWHP� SURFHHG�WR�$GMXVWLQJ�WKH�)UHTXHQF\
5HVSRQVH�

&RQWLQXHG�RQ�QH[W�SDJH



���� %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�*D$V�)(7�/LQH�([WHQGHU�,,, �������5HY�%

(TGSWGPE[�4GURQPUG�5JCRKPI��&RQWLQXHG

#FLWUVKPI�VJG�(TGSWGPE[�4GURQPUG

7R�DGMXVW�WKH�IUHTXHQF\�UHVSRQVH�RI�WKH�/(,,,��IROORZ�WKHVH�VWHSV�

�� 2SHQ�WKH�/(,,,�PRGXOH�FRYHU�

�� 6HOHFW�D�V\VWHP�WULP�WKDW�KDV�D�IUHTXHQF\�UHVSRQVH�RSSRVLWH�WR�WKDW�RI�WKH
PHDVXUHG�V\VWHP�UHVSRQVH���7KLV�SURGXFHV�D�QHW�HIIHFW�FORVHU�WR�D�IODW
UHVSRQVH�

�� 8VLQJ�KHDY\�ZLUH�FXWWHUV�RU�VQLSV��FDUHIXOO\�FXW�DQG�UHPRYH�MXPSHU �:�
IURP�WKH�V\VWHP�WULP�ORFDWLRQ�

T2511

SHUNT
E

32V
240

SHUNT
E

32V
240

System
Trim

W1

�� ,QVWDOO�WKH�V\VWHP�WULP�LQ�WKH�V\VWHP�WULP�VORW��)RU�WKH�H[DFW�ORFDWLRQ�RI�WKH
V\VWHP�WULP��UHIHU�WR�WKH�LOOXVWUDWLRQ�LQ�WKH�VWHS�DERYH�

1RWH: �%H�VXUH�DOO�WKH�SLQV�RQ�WKH�V\VWHP�WULP�ERWWRP�DOLJQ�ZLWK�WKH�SLQ
KROHV�LQ�WKH�V\VWHP�WULP�VORW��DOORZLQJ�WKH�V\VWHP�WULP�WR�LQVWDOO�IODW�DJDLQVW
WKH�/(,,,�DPSOLILHU�PRGXOH�

�� $GMXVW�WKH�V\VWHP�WULP�WR�SURGXFH�WKH�IODWWHVW�IUHTXHQF\�UHVSRQVH�

�� 8VLQJ�WKH�VZHHS�UHFHLYHU�RU�VSHFWUXP�DQDO\]HU��FKHFN�WKH�PRGXOH�RXWSXW
OHYHO�DQG�WKH�WLOW�

�� ,V�WKH�PRGXOH�RXWSXW�OHYHO�ZLWKLQ�GHVLJQ�OLPLWV"

��,I�QR��UHVHW�WKH�RXWSXW�WLOW�DQG�RU�OHYHO���5HIHU�WR� 6HWWLQJ�WKH�2XWSXW�7LOW
DQG�RU�6HWWLQJ�WKH�2XWSXW�/HYHO�GHVFULEHG�HDUOLHU�LQ�WKLV�FKDSWHU�

��,I�\HV��SURFHHG�WR�VWHS���

�� ,I�WKH�/(,,,�KDV�DQ�$*&�PRGXOH�LQVWDOOHG�

��VHW�WKH�$XWR�7KHUPDO�VZLWFK�RQ�WKH�$*&�PRGXOH�WR� $872��DQG

��DGMXVW�5��RQ�WKH�$*&�PRGXOH�WR�PDWFK�WKH�RXWSXW�OHYHO�PHDVXUHG�LQ
7+(50$/�PRGH�

�� 5HPRYH�WKH�WHVW�SRLQW�DGDSWHU�DQG�FORVH�WKH�DPSOLILHU�PRGXOH�FRYHU�DQG
KRXVLQJ�
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%JCRVGT��

%WUVQOGT�+PHQTOCVKQP

1XGTXKGY

+PVTQFWEVKQP

7KLV�FKDSWHU�FRQWDLQV�LQIRUPDWLRQ�RQ�KRZ�WR�REWDLQ�SURGXFW�VXSSRUW�DQG�KRZ�WR
UHWXUQ�GDPDJHG�SURGXFWV�WR�6FLHQWLILF�$WODQWD�

+P�6JKU�%JCRVGT

7KLV�FKDSWHU�FRQWDLQV�WKH�IROORZLQJ�WRSLFV�

Topic See Page

&XVWRPHU�6XSSRUW ���

5HWXUQLQJ�3URGXFWV ���
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%WUVQOGT�5WRRQTV

.KUV�QH�6GNGRJQPG�0WODGTU

,I�\RX�KDYH�TXHVWLRQV�DERXW�WKLV�SURGXFW��FRQWDFW�\RXU�GLVWULEXWRU�RU�VDOHV�DJHQW�IRU
LQIRUPDWLRQ��,I�IXUWKHU�DVVLVWDQFH�LV�UHTXLUHG��WHOHSKRQH�\RXU�QHDUHVW�6FLHQWLILF�
$WODQWD�RIILFH�DW�RQH�RI�WKH�IROORZLQJ�WHOHSKRQH�QXPEHUV�

7KH�$PHULFDV

8QLWHG�6WDWHV 6FLHQWLILF�$WODQWD�7HFKQLFDO
$VVLVWDQFH�&HQWHU��$WODQWD�
*HRUJLD

x� )URP�ZLWKLQ�1RUWK�$PHULFD
����������������WROO�IUHH�

x� )URP�RXWVLGH�1RUWK
$PHULFD����������������
�GLUHFW�

8QLWHG�.LQJGRP�DQG�(XURSH

8QLWHG�.LQJGRP .LQJV�/DQJOH\ x� ����������������

x� ������������������7HFKQLFDO
$VVLVWDQFH�&HQWUH�IRU
(XURSH�
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*QY�VQ�4GVWTP�2TQFWEVU

2TQEGFWTG

7R�UHWXUQ�DQ\�6FLHQWLILF�$WODQWD�SURGXFW�IRU�UHSDLU�RU�UHSODFHPHQW��IROORZ�WKH�VWHSV
LQ�WKH�WDEOH�EHORZ��3URGXFWV�PXVW�KDYH�DQ�50$�QXPEHU�WR�UHFHLYH�FUHGLW�

1. Telephone or fax Scientific-Atlanta and request a return material authorization
(RMA) number.

)URP�ZLWKLQ�WKH�8QLWHG�6WDWHV� )URP�2XWVLGH�WKH�8QLWHG�6WDWHV�

x� 7HO����������������

x� )D[����������������
x� Tel: +1-770-903-5300
x  Fax: +1-770-903-5888

From Outside the United Kingdom:
x  Tel: +44-1-923-271460

�� 7DJ�RU�LGHQWLI\�WKH�GHIHFWLYH�SURGXFW�DQG�ZULWH�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH
FLUFXPVWDQFHV�

,QFOXGH�WKH�IROORZLQJ�LQIRUPDWLRQ�RQ�WKH�WDJ�

x� 50$�QXPEHU

x� 6DOHV�RUGHU

x� 3XUFKDVH�RUGHU��LI�DYDLODEOH�

x� 'DWH�WKH�SURGXFW�ZDV�UHFHLYHG

�� 3DFN�WKH�SURGXFW�LQ�LWV�RULJLQDO�FRQWDLQHU�DQG�SURWHFWLYH�SDFNLQJ�PDWHULDO�

1RWH��,I�WKH�RULJLQDO�FRQWDLQHU�DQG�SDFNLQJ�PDWHULDO�DUH�QR�ORQJHU�DYDLODEOH�
SDFN�WKH�SURGXFW�LQ�D�VWXUG\��FRUUXJDWHG�ER[�DQG�FXVKLRQ�LW�ZLWK�SDFNLQJ
PDWHULDO�

Continued on next page
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4. :ULWH�WKH�IROORZLQJ�LQIRUPDWLRQ�RQ�WKH�RXWVLGH�RI�WKH�FRQWDLQHU�

x� <RXU�QDPH

x� &RPSOHWH�DGGUHVV

x� 7HOHSKRQH�QXPEHU

x� 50$�QXPEHU

x� 3UREOHP�GHVFULSWLRQ

1RWH��$EVHQFH�RI�WKH�50$�QXPEHU�PD\�GHOD\�SURFHVVLQJ�\RXU�SURGXFW�IRU
UHSDLU��,QFOXGH�WKH�50$�QXPEHU�LQ�DOO�FRUUHVSRQGHQFH�

5. 6KLS�WKH�SURGXFW��SUHSDLG�DQG�LQVXUHG��YLD�8QLWHG�3DUFHO�6HUYLFH��836��
\RXU�SRVWDO�VHUYLFH��RU�RWKHU�IUHLJKW�FDUULHU�WR�WKH�IROORZLQJ�DGGUHVV�

6FLHQWLILF�$WODQWD��,QF�
50$�1XPEHU�BBBBBBBBBBBB
3URGXFW�6HUYLFHV
�����&RPPXQLFDWLRQV�'ULYH
�1RUFURVV��*$�������
86$

1RWH��6FLHQWLILF�$WODQWD��,QF��GRHV�QRW�DFFHSW�IUHLJKW�FROOHFW��%H�VXUH�WR
SUHSD\�DOO�VKLSPHQWV�
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This appendix contains equalizer charts.

Topic See Page

Tilt Chart A-2

Equalizer Charts A-3



A-2 Technical Information 562661 Rev B

6KNV�%JCTV

#ORNKHKGT�1WVRWV�6KNV

The following chart can be used to determine the operating level at a particular frequency
considering the operating tilt.
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10dB of Tilt @ 550
Equals

12.4dB of Tilt @ 750

9dB of Tilt @ 550
Equals

11.2 dB of Tilt @ 750

8dB of Tilt @ 550
Equals

10dB of Tilt @ 750

7dB of Tilt @ 550
Equals

8.7dB of Tilt @ 750

Example:   If the amplifier operating levels are 42 dBmV with an operating tilt of 10 dB at
750 MHz, the operating level at the pilot frequency of 445.25 MHz would be 39 dBmV. This
was found by taking the difference in tilt between 750 MHz and 445.25 MHz (10-7=3 dB).
Then subtract the difference in tilt from the operating level (42-3=39 dBmV).
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The following diagram shows the 750 MHz forward equalizer chart.
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The following diagram shows the 600 MHz forward equalizer chart.
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The following diagram shows the 550 MHz forward equalizer chart.
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The following diagram shows the 450 MHz forward equalizer chart.
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The following diagram shows the 40 MHz reverse equalizer chart.
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