
Installation and Operation Guide

����0+]�6\VWHP�$PSOLILHU�,,,

x� /RZ�*DLQ�'XDO

x� +LJK�*DLQ�'XDO



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
SDUWLFXODU�DWWHQWLRQ�WR�DOO�VDIHW\�VWDWHPHQWV�

+ORQTVCPV

9HXLOOH]�OLUH�HQWLqUHPHQW�FH�JXLGH�DYDQW�G
LQVWDOOHU�RX�G
XWLOLVHU�FH�SURGXLW��3UrWH]
XQH�DWWHQWLRQ�SDUWLFXOLqUH�j�WRXWHV�OHV�UqJOHV�GH�VpFXULWp�

<W�DGCEJVGP

%LWWH�OHVHQ�6LH�YRU�$XIVWHOOHQ�RGHU�,QEHWULHEQDKPH�GHV�*HUlWHV�GLHVHV�+DQGEXFK�LQ
VHLQHU�*HVDPWKHLW�GXUFK��$FKWHQ�6LH�GDEHL�EHVRQGHUV�DXI�GLH�6LFKHUKHLWVKLQZHLVH�

+ORQTVCPVG

6tUYDVH�OHHU�OD�SUHVHQWH�JXtD�DQWHV�GH�LQVWDODU�R�HPSOHDU�HVWH�SURGXFWR��3UHVWH
HVSHFLDO�DWHQFLyQ�D�WRGRV�ORV�DYLVRV�GH�VHJXULGDG�

+ORQTVCPVG

3ULPD�GL�LQVWDOODUH�R�XVDUH�TXHVWR�SURGRWWR�VL�SUHJD�GL�OHJJHUH�FRPSOHWDPHQWH�TXHVWD
JXLGD��IDFHQGR�SDUWLFRODUH�DWWHQ]LRQH�D�WXWWH�OH�GLFKLDUD]LRQL�GL�VLFXUH]]D�



����/*\�5[UVGO�#ORNKHKGT�+++

+PUVCNNCVKQP���1RGTCVKQP�)WKFG

x� .QY�)CKP�&WCN

x� *KIJ�)CKP�&WCN



6TCFGOCTM�#EMPQYNGFIOGPVU

6TCFGOCTMU

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



�������5HY�% LLL

%QPVGPVU

5CHGV[�2TGECWVKQPU���������������������������������������������������������������������������������������������������������������������������������������Y

%QORNKCPEG������������������������������������������������������������������������������������������������������������������������������������������������ YLL

9CTTCPV[ ��������������������������������������������������������������������������������������������������������������������������������������������������� YLLL

%JCRVGT�� +PVTQFWEKPI�VJG�����/*\�5[UVGO�#ORNKHKGT�+++

x� 2YHUYLHZ����������������������������������������������������������������������������������������������������������������� ���

x� 'HVFULSWLRQ�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������������������������������������������� ���

x� 7\SHV�RI�6\VWHP�$PSOLILHU�,,,V ���������������������������������������������������������������������������� ���

x� /RZ�*DLQ�'XDO�DQG�+LJK�*DLQ�'XDO�$FFHVVRULHV �������������������������������������������� ���

x� ,OOXVWUDWLRQV������������������������������������������������������������������������������������������������������������� ���

x� %ORFN�'LDJUDPV ������������������������������������������������������������������������������������������������������ ���

%JCRVGT�� +PUVCNNKPI�CPF�%QPHKIWTKPI�VJG�����/*\�5[UVGO�#ORNKHKGT�+++

x� 2YHUYLHZ����������������������������������������������������������������������������������������������������������������� ���

6HFWLRQ�$���,QVWDOOLQJ�WKH�+RXVLQJ ����������������������������������������������������������������������������������� ���

x� %HIRUH�<RX�%HJLQ���������������������������������������������������������������������������������������������������� ���

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

x� $WWDFKLQJ�&RQQHFWRUV ������������������������������������������������������������������������������������������� ���

x� $WWDFKLQJ�WKH�+RXVLQJ���������������������������������������������������������������������������������������� ����

6HFWLRQ�%���&RQILJXULQJ�WKH�$PSOLILHU�0RGXOH ������������������������������������������������������������ ����

x� ,QVWDOOLQJ�$FFHVVRULHV ������������������������������������������������������������������������������������������ ����

x� ,QVWDOOLQJ�5HYHUVH�$FFHVVRULHV ��������������������������������������������������������������������������� ����

x� 5HVWRULQJ�-XPSHUV ����������������������������������������������������������������������������������������������� ����

6HFWLRQ�&���,QVWDOOLQJ�WKH�$PSOLILHU�0RGXOH����������������������������������������������������������������� ����

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

x� 6HWWLQJ�WKH�3RZHU�'LUHFWLRQ ������������������������������������������������������������������������������� ����

x� &ORVLQJ�WKH�+RXVLQJ�������������������������������������������������������������������������������������������� ����

&RQWLQXHG�RQ�QH[W�SDJH



LY �������5HY�%

%QPVGPVU��&RQWLQXHG

%JCRVGT�� +PUVCNNKPI�CPF�%QPHKIWTKPI�VJG�����/*\�5[UVGO�#ORNKHKGT�+++��FRQWLQXHG�

6HFWLRQ�'���,OOXVWUDWLRQV���������������������������������������������������������������������������������������������������� ����

x� /RZ�*DLQ�'XDO ����������������������������������������������������������������������������������������������������� ����

x� +LJK�*DLQ�'XDO���������������������������������������������������������������������������������������������������� ����

%JCRVGT�� $CNCPEKPI�CPF�5GVWR�QH�VJG�����/*\�5[UVGO�#ORNKHKGT�+++

x� 2YHUYLHZ����������������������������������������������������������������������������������������������������������������� ���

x� 7HVW�3RLQWV��������������������������������������������������������������������������������������������������������������� ���

x� %DODQFLQJ�WKH�)RUZDUG�3DWK��������������������������������������������������������������������������������� ���

x� $XWRPDWLF�*DLQ�&RQWURO�6HWXS ���������������������������������������������������������������������������� ���

x� )UHTXHQF\�5HVSRQVH�6KDSLQJ ���������������������������������������������������������������������������� ����

#RRGPFKZ�# 6GEJPKECN�+PHQTOCVKQP

x� 2YHUYLHZ���������������������������������������������������������������������������������������������������������������� $��

x� 7LOW�&KDUW ���������������������������������������������������������������������������������������������������������������� $��

x� (TXDOL]HU�&KDUWV���������������������������������������������������������������������������������������������������� $��

#RRGPFKZ�$ %WUVQOGT�+PHQTOCVKQP

x� 2YHUYLHZ����������������������������������������������������������������������������������������������������������������� %��

x� &XVWRPHU�6XSSRUW ������������������������������������������������������������������������������������������������� %��

x� 5HWXUQLQJ�3URGXFWV ����������������������������������������������������������������������������������������������� %��

x� <RXU�&RPPHQWV��3OHDVH ���������������������������������������������������������������������������������������� %��



�������5HY�% Y

5CHGV[�2TGECWVKQPU

2TQVGEV�[QWTUGNH�HTQO�GNGEVTKE�UJQEM�CPF�[QWT�U[UVGO�HTQO�FCOCIG�

7KLV�SURGXFW�FRPSOLHV�ZLWK�LQWHUQDWLRQDO�VDIHW\�DQG�GHVLJQ�VWDQGDUGV�

x� 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[�U[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



YL �������5HY�%

5CHGV[�2TGECWVKQPU��&RQWLQXHG

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

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

(WUG

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

5GTXKEG

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



�������5HY�% YLL

%QORNKCPEG

'NGEVTQOCIPGVKE�EQORCVKDKNKV[

&DXWLRQ�

$Q\�FKDQJHV�RU�PRGLILFDWLRQ�WR�WKLV�HTXLSPHQW�QRW�H[SUHVVO\�DSSURYHG�E\
6FLHQWLILF�$WODQWD�FDQ�YRLG�WKH�XVHUªV�DXWKRULW\�WR�RSHUDWH�WKLV�HTXLSPHQW�

)&&�3DUW����6XESDUW�.� 7KLV�HTXLSPHQW�KDV�EHHQ�WHVWHG�DQG�IRXQG�WR�FRPSO\�ZLWK
WKH�OLPLWV�IRU�3DUW����RI�WKH�)&&�5XOHV��7KHVH�OLPLWV�SURYLGH�UHDVRQDEOH�SURWHFWLRQ
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1XGTXKGY

+P�VJKU�IWKFG

7KLV�JXLGH�LV�GLYLGHG�LQWR�WKUHH�FKDSWHUV�DQG�WZR�DSSHQGLFHV�DQG�FRQWDLQV�WKH
IROORZLQJ�LQIRUPDWLRQ�

7RSLF 6HH
3DJH

&KDSWHU�����,QWURGXFLQJ�WKH� ����0+]�6\VWHP�$PSOLILHU�,,, ���

&KDSWHU�����,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH� ����0+]�6\VWHP�$PSOLILHU�,,, ���

&KDSWHU�����%DODQFLQJ�DQG�6HWXS�RI�WKH� ����0+]�6\VWHP�$PSOLILHU�,,, ���

$SSHQGL[�$���7HFKQLFDO�,QIRUPDWLRQ $��

$SSHQGL[�%���&XVWRPHU�,QIRUPDWLRQ %��

+P�VJKU�EJCRVGT

7KLV�FKDSWHU�LQWURGXFHV�\RX�WR�WKH�����0+]�6\VWHP�$PSOLILHU�,,,��6$,,,��DQG�FRYHUV
WKH�IROORZLQJ�����0+]�6\VWHP�$PSOLILHU�,,,�PRGXOHV�

x� /RZ�*DLQ�'XDO

x� +LJK�*DLQ�'XDO

1RWH��,QVWDOODWLRQ�SURFHGXUHV�IRU�DOO�PRGHOV�DUH�YHU\�VLPLODU�

7RSLF 6HH�3DJH

'HVFULSWLRQ�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

7\SHV�RI�6\VWHP�$PSOLILHU�,,,V ���

/RZ�*DLQ�'XDO�DQG�+LJK�*DLQ�'XDO�$FFHVVRULHV ���

,OOXVWUDWLRQV ���

%ORFN�'LDJUDPV ���



��� ,QWURGXFLQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

&GUETKRVKQP�QH�VJG�����/*\�5[UVGO�#ORNKHKGT�+++

+PVTQFWEVKQP

7KLV�VHFWLRQ�OLVWV�DYDLODEOH�6\VWHP�$PSOLILHU�,,,�PRGXOHV�¦ �/RZ�*DLQ�'XDO�DQG
+LJK�*DLQ�'XDO�¦�DQG�SURYLGHV�RSHQ�YLHZ�LOOXVWUDWLRQV�RI�HDFK�DPSOLILHU�W\SH�

x� 7KH�/RZ�*DLQ�'XDO�DQG�+LJK�*DLQ�'XDO�DPSOLILHUV�KDYH�RQH�RXWSXW�K\EULG�IRU
WKH�PDLQ�RXWSXW�DQG�RQH�IRU�WKH�DX[LOLDU\�RXWSXWV��7KH�DX[LOLDU\�K\EULG�FDQ
VXSSO\�RQH�RU�ERWK�DX[LOLDU\�RXWSXWV¦VR�WKH�GXDO�DPSOLILHUV�FDQ�DFWXDOO\�SURYLGH
XS�WR�WKUHH�RXWSXWV�

x� 7KH�VWDQGDUG�SRZHU�VXSSO\�KDV�D�VHOHFWDEOH� $&�XQGHUYROWDJH�ORFNRXW�IHDWXUH�

�� 7KH����YROW�ORFNRXW�LV�IRU����YROW�V\VWHPV��IDFWRU\�GHIDXOW��

�� 7KH����YROW�ORFNRXW�LV�IRU����YROW�V\VWHPV��FXVWRPHU�FRQILJXUDEOH�YLD�UHPRYDEOH
UHVLVWRU��

#ORNKHKGT�NKUVKPI

7KH�IROORZLQJ�DPSOLILHUV�WKDW�DUH�DYDLODEOH�DUH�OLVWHG�LQ�WKH�IROORZLQJ�WDEOH�

3DUW
1XPEHU

$PSOLILFDWLRQ
6SOLW

3RZHU
6XSSO\ 7\SH

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

������YROW /RZ�*DLQ�'XDO
ZLWK�VWDQGDUG�JDLQ�UHYHUVH

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

������YROW +LJK�*DLQ�'XDO
ZLWK�VWDQGDUG�JDLQ�UHYHUVH

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

������YROW +LJK�*DLQ�'XDO
ZLWK�KLJK�JDLQ�UHYHUVH

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

������YROW /RZ�*DLQ�'XDO
ZLWK�VWDQGDUG�JDLQ�UHYHUVH



�������5HY�% ,QWURGXFLQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

6[RGU�QH�5[UVGO�#ORNKHKGT�+++U

.QY�)CKP�&WCN�CPF�*KIJ�)CKP�&WCN

7KH�����0+]�/RZ�*DLQ�'XDO�DQG�+LJK�*DLQ�'XDO�6\VWHP�$PSOLILHU�,,,V�KDYH�RQH
LQSXW�DQG�WZR�RU�WKUHH�RXWSXW�SRUWV��7KH�QXPEHU�RI�RXWSXW�SRUWV�LV�GHWHUPLQHG�E\
ZKLFK�RQH�RI�WKH�IROORZLQJ�LV�LQVWDOOHG�LQ�WKH�VLJQDO�GLUHFWRU�SRVLWLRQ��,Q�WKH�MXPSHU
FRQILJXUDWLRQ��HLWKHU�WKH�$X[���RU�$X[���RXWSXW�SRUW�FDQ�EH�VHOHFWHG�DV�WKH�VHFRQG
RXWSXW�SRUW��7KH�VSOLWWHUV�RU�FRXSOHUV�DFWLYDWH�ERWK�$X[���DQG�$X[���SRUWV�

x� -XPSHU��SDUW�QXPEHU��������

x� ����G%�VSOLWWHU��SDUW�QXPEHU��������

x� ��G%�GLUHFWLRQDO�FRXSOHU��SDUW�QXPEHU��������

x� ���G%�GLUHFWLRQDO�FRXSOHU��SDUW�QXPEHU��������

%QPHKIWTCVKQP

7KH�������0+]�6\VWHP�$PSOLILHU�,,,�PRGXOHV�DUH�FRQILJXUHG�ZLWK�D������0+]
UHYHUVH�DPSOLILHU���7KH�������6\VWHP�$PSOLILHU�,,,�PRGXOH��/RZ�*DLQ�'XDO��LV
FRQILJXUHG�ZLWK�D������0+]�UHYHUVH�DPSOLILHU�

&KRNGZ�HKNVGTU

%RWK�WKH�+LJK�*DLQ�'XDO�DQG�/RZ�*DLQ�'XDO�KDYH�RQH�FRPPRQ�GLSOH[�ILOWHU�IRU�WKH
$X[���DQG�$X[���RXWSXW�SRUWV��DQG�RQH�RQ�WKH�PDLQ�SRUW��7KH�ORZSDVV�SRUWLRQ V�RI�DOO
WKUHH�GLSOH[�ILOWHUV�XVHG�LQ�WKLV�DPSOLILHU�DUH�SOXJ�LQ�ILOWHUV�

(WUG�UJWPVU

)RXU�IXVH�VKXQWV��ORFDWHG�QHDU�WKH�FHQWHU�RI�WKH�DPSOLILHU��DUH�XVHG�WR�GLUHFW�$&
FXUUHQW�WR�DQG�IURP�WKH�GHVLUHG�SRUWV�



��� ,QWURGXFLQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

.QY�)CKP�&WCN�CPF�*KIJ�)CKP�&WCN�#EEGUUQTKGU

1XGTXKGY

7KH�/RZ�*DLQ�'XDO�DQG�+LJK�*DLQ�'XDO�6\VWHP�$PSOLILHU�,,, V�DUH�HTXLSSHG�WR�ZRUN
ZLWK�WKH�IROORZLQJ�ILHOG�LQVWDOODEOH��VLJQDO�GLUHFWRU��IDFWRU\�LQVWDOOHG��DQG
PLVFHOODQHRXV�DFFHVVRULHV�

(KGNF�KPUVCNNCDNG�CEEGUUQTKGU

7KH�IROORZLQJ�WDEOH�FRQWDLQV�WKH�ILHOG�LQVWDOODEOH�DFFHVVRULHV�XVHG�ZLWK�WKH�/RZ�*DLQ
'XDO�DQG�+LJK�*DLQ�'XDO�6\VWHP�$PSOLILHU�,,,V��DQG�WKH�MXPSHU�ZLUHV�WKDW�PXVW�EH
UHPRYHG�EHIRUH�LQVWDOOLQJ�HDFK�DFFHVVRU\�

$FFHVVRU\ 3DUW�1XPEHU /RFDWLRQ�-XPSHU

$WWHQXDWRU�SDGV 9DULRXV 9DULRXV��VHH�LOOXVWUDWLRQV��
QR�MXPSHU�V�

)RUZDUG�HTXDOL]HU �������WKURXJK��������DQG
�������WKURXJK�������

(4��QR�MXPSHU

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

9DULDEOH�UHYHUVH
HTXDOL]HU

���������������������� (4��:��

)L[HG�UHYHUVH�HTXDOL]HU �������WKURXJK������� (4��:��

7KHUPDO
FRPSHQVDWRU�(4

������ $��:��/RZ�*DLQ�'XDO
$��:��+LJK�*DLQ�'XDO

,QWHUVWDJH�(4 ������ $��:��/RZ�*DLQ�'XDO
$��:��+LJK�*DLQ�'XDO

$*&�PRGXOH�(4 9DULRXV $��:���:�

6\VWHP�WULP 9DULRXV $��:��/RZ�*DLQ�'XDO
7ULP�:��+LJK�*DLQ�'XDO

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% ,QWURGXFLQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

.QY�)CKP�&WCN�CPF�*KIJ�)CKP�&WCN�#EEGUUQTKGU��&RQWLQXHG

5KIPCN�FKTGEVQTU

7KH�IROORZLQJ�WDEOH�FRQWDLQV�WKH�VLJQDO�GLUHFWRUV�XVHG�ZLWK�WKH�/RZ�*DLQ�'XDO�DQG
+LJK�*DLQ�'XDO�6\VWHP�$PSOLILHU�,,,V��DQG�WKH�MXPSHU�ZLUHV�WKDW�PXVW�EH�UHPRYHG
EHIRUH�LQVWDOOLQJ�HDFK�DFFHVVRU\�

$FFHVVRU\ 3DUW�1XPEHU /RFDWLRQ�-XPSHU

-XPSHU ������ $��QR�MXPSHU�ZLUH

6SOLWWHU ������ $��QR�MXPSHU�ZLUH

��G%�FRXSOHU ������ $��QR�MXPSHU�ZLUH

���G%�FRXSOHU ������ $��QR�MXPSHU�ZLUH

(CEVQT[�KPUVCNNGF�CEEGUUQTKGU

7KH�IROORZLQJ�WDEOH�FRQWDLQV�WKH�IDFWRU\�LQVWDOOHG�DFFHVVRULHV�XVHG�ZLWK�WKH�/RZ
*DLQ�'XDO�DQG�+LJK�*DLQ�'XDO�6\VWHP�$PSOLILHU�,,,V��DQG�WKHLU�ORFDWLRQV�LQ�WKH
DPSOLILHU�

$FFHVVRU\ 3DUW�1XPEHU /RFDWLRQ

5HYHUVH�DPSOLILHU ��������ORZ�JDLQ������0+]�UHYHUVH�
��������KLJK�JDLQ������0+]�UHYHUVH�
��������ORZ�JDLQ������0+]�UHYHUVH�

$��IRU�DOO

5HYHUVH�ILOWHUV �����������0+]�
�����������0+]�

$���$���$��IRU�DOO

/KUEGNNCPGQWU�CEEGUUQTKGU

7KH�IROORZLQJ�WDEOH�FRQWDLQV�WKH�PLVFHOODQHRXV�DFFHVVRULHV�XVHG�ZLWK�WKH�/RZ�*DLQ
'XDO�DQG�+LJK�*DLQ�'XDO�6\VWHP�$PSOLILHU�,,,V��DQG�WKH�MXPSHU�ZLUHV�WKDW�PXVW�EH
UHPRYHG�EHIRUH�LQVWDOOLQJ�HDFK�DFFHVVRU\�

$FFHVVRU\ 3DUW�1XPEHU /RFDWLRQ�-XPSHU

6XUJH�SURWHFWRU ������ $���QR�MXPSHU�ZLUH

6WDWXV�PRQLWRU 6HH�6WDWXV�0RQLWRU�PDQXDO -��QR�MXPSHU�ZLUH



��� ,QWURGXFLQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

+NNWUVTCVKQPU

.QY�)CKP�&WCN�VGUV�RQKPVU

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�WHVW�SRLQWV�RI�WKH�/RZ�*DLQ�'XDO�6\VWHP
$PSOLILHU�,,,�ZLWK�WKH�UHYHUVH�DPSOLILHU�LQVWDOOHG�

T3853

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

Forward Main
Output Test Point

Reverse Output
Test Point

Reverse Input
Test Point

Forward Aux 1/Aux 2
Output Testpoint

Forward Input
Test Point

Reverse
Injection Point

AC Test
Point

DC Test
 Point

.QY�)CKP�&WCN�CEEGUUQTKGU

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�DFFHVVRULHV�RI�WKH�/RZ�*DLQ�'XDO�6\VWHP
$PSOLILHU�,,,�ZLWK�WKH�UHYHUVH�DPSOLILHU�LQVWDOOHG�

T3854

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

Forward Main
Interstage Pad

Forward
Input Pad

Interstage
EQ/Thermal/

AGC
Reverse

Output Pad
Forward
Input EQ

Power
Direction
Shunts

System
Trim

Surge
Protector

Forward
Aux 1/ Aux 2

Interstage Pad

Aux
Signal

Director

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% ,QWURGXFLQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

+NNWUVTCVKQPU��&RQWLQXHG

*KIJ�)CKP�&WCN�VGUV�RQKPVU

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�WHVW�SRLQWV�RI�WKH�+LJK�*DLQ�'XDO�6\VWHP
$PSOLILHU�,,,�ZLWK�WKH�UHYHUVH�DPSOLILHU�LQVWDOOHG�

T3855

SHUNT
E

32V
240

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

Reverse
Input

Test Point
Forward Input

Test Point

Reverse
Output

Test Point

Reverse
Injection

Point

Forward
Aux 1/Aux 2
Output T.P.

Forward Main
Output Test Point

SHUNT
E

32V
240

SHUNT
E

32V
240

SHUNT
E

32V
240

FORWARD
EQUALIZER

0 dB
036040

DC
Test Point

AC
Test Point

*KIJ�)CKP�&WCN�CEEGUUQTKGU

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�DFFHVVRULHV�RI�WKH�+LJK�*DLQ�'XDO�6\VWHP
$PSOLILHU�,,,�ZLWK�WKH�UHYHUVH�DPSOLILHU�LQVWDOOHG�

T3856

SHUNT
E

32V
240

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

Reverse
Output Pad

Forward
Input EQ

Forward
Input Pad

Forward Main
Output Pad

System
Trim

Forward
Interstage

Pad

Forward
Aux 1/ Aux 2
Output Pad

Interstage
EQ/Thermal/

AGC 

Aux
Signal

Director

Power
Direction
Shunts



��� ,QWURGXFLQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

$NQEM�&KCITCOU

.QY�)CKP�&WCN

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�EORFN�GLDJUDP�RI�WKH�����0+]�/RZ�*DLQ�'XDO
2XWSXW�6\VWHP�$PSOLILHU�,,,�

Input Test Point
-20 dB

-20dB -20dB

Reverse Output
Test Point

Reverse Input
Test Point

Rev
Inj

Main
Input

Aux 1
Output

Aux 
Signal

Director

Aux 2
Output

Rev
EQ

Fwd

Input
EQ Pad

Pad

Fwd

Rev

AC to
Power Director

Rev

Main
Output

Plug-in
Trim

Network

AGC Coupler

I/S EQ
Thermal
or AGC

Aux Output Test Point
-20 dB

Main Output Test Point
-20 dB

Fwd

Rev

T3127

Power Director

Status Monitor

AC Shunts or Fuses

AC Input
F1

AC Aux 2
F4

AC Aux 1
F2

AC Main
F3

Power
Supply

AC Bypass

AC to
Power Director

AC Bypass

AC to
Power Director

AC Bypass

AC to
Power Director

AC Bypass

Reverse
Amplifier Module

Pad

Pad

O
n 

B
oa

rd
T

rim

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% ,QWURGXFLQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

$NQEM�&KCITCOU��&RQWLQXHG

*KIJ�)CKP�&WCN

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�EORFN�GLDJUDP�RI�WKH�����0+]�+LJK�*DLQ�'XDO
2XWSXW�6\VWHP�$PSOLILHU�,,,�

Input Test Point
-20 dB

-20dB -20dB

Reverse Output
Test Point

Reverse Input
Test Point

Rev
Inj

Main
Input

Aux 1
Output

Aux
Signal

Director

Aux 2
Output

Rev
EQ

Fwd

Input
EQ H

P
F

Pad

Pad

Fwd

Rev

AC to
Power Director

Rev

Main
Output

Plug-in
Trim

Network

AGC
Coupler

I/S EQ
Thermal
or AGC

Aux Output Test Point
-20 dB

Main Output Test Point
-20 dB

Fwd

Rev

T3126

Power Director

Status Monitor

AC Shunts or Fuses

AC Input
F1

AC Aux 2
F4

AC Aux 1
F2

AC Main
F3

Power
Supply

AC Bypass

AC to
Power Director

AC Bypass

AC to
Power Director

AC Bypass

AC to
Power Director

AC Bypass

O
n 

B
oa

rd
T

rim Pad

Reverse
Amplifier Module

Pad

Pad



����0+]�6\VWHP�$PSOLILHU�,,,
,QVWDOODWLRQ�DQG�2SHUDWLRQ�*XLGH

� +PUVCNNKPI�CPF�%QPHKIWTKPI�VJG

����/*\�5[UVGO�#ORNKHKGT�+++



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

%JCRVGT��

+PUVCNNKPI�CPF�%QPHKIWTKPI�VJG�����/*\�5[UVGO�#ORNKHKGT�+++

1XGTXKGY

+PVTQFWEVKQP

7KLV�FKDSWHU�LV�GLYLGHG�LQWR�IRXU�VHFWLRQV�DQG�JLYHV�VWHS�E\�VWHS�LQVWUXFWLRQV�RQ
LQVWDOOLQJ�DQG�FRQILJXULQJ�WKH�6\VWHP�$PSOLILHU�,,,��6$,,,��LQ�\RXU�FDEOH�V\VWHP�

6HFWLRQ 7RSLF 6HH�3DJH

$ ,QVWDOOLQJ�WKH�+RXVLQJ ���

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

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

' ,OOXVWUDWLRQV ����



��� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

5GEVKQP�#

+PUVCNNKPI�VJG�*QWUKPI

1XGTXKGY

5EQRG�QH�VJKU�UGEVKQP

7KLV�VHFWLRQ�FRYHUV�UHTXLUHPHQWV�DQG�SURFHGXUHV�QHHGHG�WR�LQVWDOO�WKH�6\VWHP
$PSOLILHU�,,,�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 ����



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

$GHQTG�;QW�$GIKP

1XGTXKGY

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

x� 3UHSDUHG�WKH�LQVWDOODWLRQ�VLWH

x� /RFDWHG�WKH�FRD[LDO�FDEOH��ZLWK�RU�ZLWKRXW�WKH�SLQ�W\SH�FRD[LDO�FRQQHFWRUV
PRXQWHG�RQ�WKH�FDEOH

4GSWKTGF�VQQNU

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

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

x� +HDY\�GXW\�ZLUH�FXWWHUV�RU�VQLSV

$NWG�NCDGN�QP�JQWUKPI

,PSRUWDQW���7KH�6$,,,�PRGXOH�LV�PDUNHG�ZLWK�D�EOXH�ODEHO�WR�LQGLFDWH����DPSHUH
FDSDELOLW\��7KH�5)�FRQQHFWRUV�LQ�WKLV�PRGXOH�DUH�DOVR�EOXH�� 7KLV�PRGXOH�PXVW�EH
XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�SURSHU�6$,,,�KRXVLQJ��ZKLFK�LV�DOVR�PDUNHG�ZLWK�D�EOXH
ODEHO�

&RQWLQXHG�RQ�QH[W�SDJH



��� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

$GHQTG�;QW�$GIKP��&RQWLQXHG

/GCUWTGOGPVU

7KH�GLDJUDP�EHORZ�VKRZV�GLPHQVLRQV��LQ�LQFKHV�DQG�PLOOLPHWHUV��RI�WKH�6\VWHP
$PSOLILHU�,,,�KRXVLQJ��8VH�WKHVH�PHDVXUHPHQWV�WR�FDOFXODWH�FOHDUDQFH�UHTXLUHPHQWV
IRU�\RXU�LQVWDOODWLRQ�

T3322

3.00 in.
76.2 mm

7.30 in.
185.36 mm

7.82 in.
198.71 mm

Strand Center Line
(0.25 in Dia.)

14.54 in.
369.36 mm

4.82 in.
122.36 mm

17.25 in.
438.33 mm

 

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

$GHQTG�;QW�$GIKP��&RQWLQXHG

/GCUWTGOGPVU��FRQWLQXHG�

7KH�GLDJUDP�EHORZ�VKRZV�GLPHQVLRQV��LQ�LQFKHV�DQG�PLOOLPHWHUV��RI�WKH�6\VWHP
$PSOLILHU�,,,�PLG�VL]HG�KRXVLQJ��8VH�WKHVH�PHDVXUHPHQWV�WR�FDOFXODWH�FOHDUDQFH
UHTXLUHPHQWV�IRU�\RXU�LQVWDOODWLRQ�

T5466

3.00 in.
76.2 mm

7.30 in.
185.36 mm

7.82 in.
198.71 mm

Strand Center Line
(0.25 in. In Dia.)

14.54 in.
369.36 mm

6.46 in.
164.08 mm

17.25 in.
438.33 mm



��� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

7RITCFKPI�'ZKUVKPI�*QWUKPI�5GK\WTGU

+PVTQFWEVKQP

7KH�6$,,,�KDV�D�KLJKHU�FXUUHQW�FDUU\LQJ�FDSDFLW\�WKDQ�HDUOLHU�DPSOLILHU�SURGXFWV���,I
\RX�DUH�UHSODFLQJ�DQ�6$,,�RU�6$,,��ZLWK�DQ�6$,,,��\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� 5)
FRQQHFWRUV��VHL]XUHV��DQG�DQYLOV�DUH�EOXH�IRU�HDVH�RI�LGHQWLILFDWLRQ�

+PUVCNNCVKQP�KPUVTWEVKQPU

)ROORZ�WKHVH�VWHSV�WR�XSJUDGH�DQ�DPSOLILHU�KRXVLQJ�WR����$�FXUUHQW�FDSDFLW\�

6WHS $FWLRQ

� ,I�DQ�DPSOLILHU�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�����LQ��QXW
GULYHU���6HH�WKH�GLDJUDP�EHORZ�

T3649

Seizures

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

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

7RITCFKPI�'ZKUVKPI�*QWUKPI�5GK\WTGU��&RQWLQXHG

+PUVCNNCVKQP�KPUVTWEVKQPU��FRQWLQXHG�

6WHS $FWLRQ

� ,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�$WWDFKLQJ�&RQQHFWRUV�

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



��� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

#VVCEJKPI�%QPPGEVQTU

6TKOOKPI�VJG�EGPVGT�EQPFWEVQT

7KH�6\VWHP�$PSOLILHU�,,,��UHTXLUHV�SLQ�W\SH�FRQQHFWRUV�IRU�DOO�5)�FRQQHFWLRQV�

6WDQGDUG�SLQ�FRQQHFWRUV��ZLWK�SLQV�H[WHQGLQJ�����LQFKHV�WR�����LQFKHV�� ����FP�WR
����FP��IURP�WKH�FRQQHFWRU�VKRXOGHU��UHTXLUH�QR�WULPPLQJ��<RX�PXVW�WULP�ORQJHU
SLQV�EHIRUH�LQVHUWLQJ�WKHP�LQWR�WKH�KRXVLQJ��7KH�SLQ�OHQJWK�DSSOLHV�WR�ERWK�HQG�HQWU\
DQG�VLGH�HQWU\�SRUWV�

7R�WULP�ORQJ�SLQV��IROORZ�WKHVH�VWHSV�

6WHS $FWLRQ

� 3ODFH�WKH�FRQQHFWRU�DERYH�WKH�HQWU\�SRUW�VR�WKDW�LW�OLQHV�XS�ZLWK�LWV
LQVWDOOHG�SRVLWLRQ�

� ,I�WKH�FHQWHU�FRQGXFWRU�SLQ�H[WHQGV�SDVW�WKH� 675,3�OLQH�RQ�WKH�KRXVLQJ�
WULP�WKH�SLQ�IOXVK�WR�WKH�675,3�OLQH��6HH�WKH�VHFWLRQ�HQWLWOHG�§&HQWHU
FRQGXFWRU�WULP�OHQJWK�¨

%GPVGT�EQPFWEVQT�VTKO�NGPIVJ

7KH�IROORZLQJ�GLDJUDP�VKRZV�D�YLVXDO�JXLGH�RI�WKH�FHQWHU�FRQGXFWRU�WULP�OHQJWK�

T5467
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Center Conductor
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1.6"

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

#VVCEJKPI�%QPPGEVQTU��&RQWLQXHG

%QPPGEVKPI�VJG�EQCZKCN�ECDNG�RKP�EQPPGEVQT�VQ�VJG�5#+++

)ROORZ�WKHVH�VWHSV�WR�FRQQHFW�WKH�FRD[LDO�FDEOH�SLQ�FRQQHFWRU�WR�WKH�6$,,,�KRXVLQJ�

6WHS $FWLRQ

� %HJLQ�WKLV�SURFHGXUH�ZLWK�WKH�6$,,,�KRXVLQJ�RSHQ�

� ,I�WKH�FHQWHU�FRQGXFWRU�SLQ�H[WHQGV�PRUH�WKDQ�WKH�OHQJWK�VSHFLILHG�LQ
§7ULPPLQJ�WKH�FHQWHU�FRQGXFWRU�¨�WULP�WKH�SLQ�ZLWK�KHDY\�GXW\�ZLUH
FXWWHUV�

� ,QVHUW�WKH�DSSURSULDWH�FRD[LDO�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�������DQG���IRU�HDFK�XVHG�5)�SRUW�XVHG�

� ,I�5)�LV�SUHVHQW�DW�DQ�XQXVHG�SRUW��LQVHUW�D����2KP�KRXVLQJ�WHUPLQDWRU
LQWR�WKH�SRUW�DQG�WLJKWHQ�IURP���IW�OE�WR���IW�OE������1P�WR�����1P��

,I�5)�LV�QRW�SUHVHQW�DW�DQ�XQXVHG�SRUW��LQVHUW�D�KRXVLQJ�SOXJ�LQWR�WKH�SRUW
DQG�WLJKWHQ�IURP���IW�OE�WR���IW�OE������1P�WR�����1P��

� 3URFHHG�WR�$WWDFKLQJ�WKH�+RXVLQJ�



���� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

#VVCEJKPI�VJG�*QWUKPI

+PUVCNNKPI�VJG�JQWUKPI�QP�C�UVTCPF�RTQEGFWTG

)ROORZ�WKHVH�VWHSV�WR�LQVWDOO�WKH� KRXVLQJ�RQ�DQ�DHULDO�VWUDQG�

6WHS $FWLRQ

� /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�

MAINMAINMAIN

MAINMAINMAINAUXAUXAUX

AUXAUXAUX

MADE IN U.S.A.MADE IN U.S.A.MADE IN U.S.A.

Coax Out

Coax Out

T3369

Strand Clamps Strand

Coax In

� 7LJKWHQ�WKH�VWUDQG�FODPS�EROWV��XVLQJ�D� Ù�LQFK�WRUTXH�ZUHQFK��IURP
��IW�OE�WR���IW�OE������1P�WR������1P���0DNH�VXUH�WKHUH�LV�JRRG�PHFKDQLFDO
FRQWDFW�EHWZHHQ�WKH�VWUDQG�DQG�WKH�6$,,,�KRXVLQJ�

1RWH��$�VOLJKW�WLOW�RI�WKH�IDFH�RI�WKH�KRXVLQJ�LV�QRUPDO��&DEOH�WHQVLRQ�ZLOO
FDXVH�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+]�6\VWHP�$PSOLILHU�,,, ����

#VVCEJKPI�VJG�*QWUKPI��&RQWLQXHG

+PUVCNNKPI�VJG�JQWUKPI�KP�C�RGFGUVCN�RTQEGFWTG

)ROORZ�WKHVH�VWHSV�WR�LQVWDOO�WKH� KRXVLQJ�LQ�D�SHGHVWDO�

6WHS $FWLRQ

� 5HPRYH�WKH�FRYHU�RI�WKH�SHGHVWDO�

� 5HPRYH�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�EHORZ��/LQH�XS�WKH
VHOI�WDSSLQJ�EROW�KROHV�RQ�WKH�ERWWRP�RI�WKH�KRXVLQJ�ZLWK�WKH�PRXQWLQJ
KROHV�RQ�WKH�EUDFNHW�

T3370
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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�



���� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

5GEVKQP�$

%QPHKIWTKPI�VJG�#ORNKHKGT�/QFWNG

1XGTXKGY

5EQRG�QH�VJKU�UGEVKQP

7KLV�VHFWLRQ�FRYHUV�UHTXLUHPHQWV�DQG�SURFHGXUHV�QHHGHG�WR�FRQILJXUH�WKH�6\VWHP
$PSOLILHU�,,,�DPSOLILHU�DQG�FRQWDLQV�WKH�IROORZLQJ�WRSLFV�

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

7RSLF 6HH�3DJH

,QVWDOOLQJ�$FFHVVRULHV ����

,QVWDOOLQJ�5HYHUVH�$FFHVVRULHV ����

5HVWRULQJ�-XPSHUV ����



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ����

+PUVCNNKPI�#EEGUUQTKGU

+PUVCNNKPI�CVVGPWCVQT�RCFU

)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 �LQ�����0+]�V\VWHPV�

6WHS $FWLRQ

� %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����)RU�WKH�H[DFW�ORFDWLRQ�RI�HDFK�SDG��UHIHU�WR� ,OOXVWUDWLRQV�

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�6$,,,�DPSOLILHU
PRGXOH�

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

&RQWLQXHG�RQ�QH[W�SDJH



���� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

+PUVCNNKPI�#EEGUUQTKGU��&RQWLQXHG

+PUVCNNKPI�VJG�HQTYCTF�GSWCNK\GT�QT�ECDNG�UKOWNCVQT

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

6WHS $FWLRQ

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

� ,QVWDOO�WKH�IRUZDUG�HTXDOL]HU�VSHFLILHG�E\�WKH�GHVLJQ�SULQW�LQ�WKH�IRUZDUG
LQSXW�HTXDOL]HU�VORW��)RU�WKH�H[DFW�ORFDWLRQ�RI�WKH�IRUZDUG�HTXDOL]HU�VORW�
UHIHU�WR�,OOXVWUDWLRQV�

)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



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ����

+PUVCNNKPI�#EEGUUQTKGU��&RQWLQXHG

+PUVCNNKPI�VJG�HQTYCTF�GSWCNK\GT�QT�ECDNG�UKOWNCVQT�
EQPVKPWGF�

6WHS $FWLRQ

�
FRQW�

2U�LQVWDOO�WKH�FRUUHFW�FDEOH�VLPXODWRU�VSHFLILHG�E\�WKH�GHVLJQ�SULQW�IRU
\RXU�V\VWHP�LQ�WKH�IRUZDUG�LQSXW�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�HTXDOL]HU�RU�FDEOH�VLPXODWRU
ERWWRP�DOLJQ�ZLWK�WKH�SLQ�KROHV�LQ�WKH�IRUZDUG�HTXDOL]HU�VORW��DOORZLQJ
WKH�IRUZDUG�HTXDOL]HU�RU�FDEOH�VLPXODWRU�WR�LQVWDOO�IODW�DJDLQVW�WKH�6$,,,
DPSOLILHU�PRGXOH�

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

&RQWLQXHG�RQ�QH[W�SDJH



���� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

+PUVCNNKPI�#EEGUUQTKGU��&RQWLQXHG

+PUVCNNKPI�UKIPCN�FKTGEVQTU

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

6WHS $FWLRQ

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

� %H�VXUH�WR�LQVWDOO�WKH�FRUUHFW� VLJQDO�GLUHFWRU�IRU�\RXU�V\VWHP�DV�VSHFLILHG
E\�WKH�GHVLJQ�SULQW�

,)�\RX�DUH�LQVWDOOLQJ�D���� 7KLV�ZLOO����

-XPSHU��SDUW�QXPEHU������� DFWLYDWH�RQO\�RQH
DX[LOLDU\�SRUW�

6SOLWWHU��SDUW�QXPEHU������� DFWLYDWH�ERWK�DX[LOLDU\
SRUWV�ZLWK�HTXDO�VLJQDO
OHYHOV�

��G%�&RXSOHU��SDUW�QXPEHU��������RU
���G%�&RXSOHU��SDUW�QXPEHU�������

DFWLYDWH�ERWK�DX[LOLDU\
SRUWV�ZLWK�GLIIHULQJ�VLJQDO
OHYHOV�

� ,QVWDOO�WKH�VLJQDO�GLUHFWRU�LQ�WKH�VLJQDO�GLUHFWRU�VORW��)RU�WKH�H[DFW�ORFDWLRQ
RI�WKH�VLJQDO�GLUHFWRU��UHIHU�WR�,OOXVWUDWLRQV�

1RWH��%H�VXUH�WKH�VLJQDO�GLUHFWRU�LV�RULHQWHG�LQ�WKH�SURSHU�GLUHFWLRQ�IRU
\RXU�V\VWHP���5RWDWLQJ�WKH� VLJQDO�GLUHFWRU�LQ�WKH�VORW�ZLOO�FKDQJH�ZKLFK
SRUWV�DUH�DFWLYDWHG�ZLWK�ZKLFK�VLJQDO���)RU�H[DPSOH��URWDWLQJ�WKH�MXPSHU
YHUVLRQ�RI�WKH�VLJQDO�GLUHFWRU�ZLOO�FKDQJH�ZKLFK�DX[LOLDU\�SRUW�LV
DFWLYDWHG�

%H�VXUH�DOO�WKH�SLQV�RQ�WKH� VLJQDO�GLUHFWRU�ERWWRP�DOLJQ�ZLWK�WKH�SLQ�KROHV
LQ�WKH�VLJQDO�GLUHFWRU�VORW��DOORZLQJ�WKH�VLJQDO�GLUHFWRU�WR�LQVWDOO�IODW
DJDLQVW�WKH�6$,,,�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+]�6\VWHP�$PSOLILHU�,,, ����

+PUVCNNKPI�#EEGUUQTKGU��&RQWLQXHG

+PVGTUVCIG�GSWCNK\GT�QT�VJGTOCN�GSWCNK\GT

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

6WHS $FWLRQ

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

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

)RU� 5HPRYH�-XPSHU�

/RZ�*DLQ�'XDO :�

+LJK�*DLQ�'XDO :�

� ,QVWDOO�WKH�LQWHUVWDJH�RU�WKHUPDO�HTXDOL]HU�VSHFLILHG�E\�WKH�GHVLJQ�SULQW
LQ�WKH�LQWHUVWDJH�RU�WKHUPDO�HTXDOL]HU�HTXDOL]HU�VORW��)RU�WKH�H[DFW
ORFDWLRQ�RI�WKH�LQWHUVWDJH�RU�WKHUPDO�HTXDOL]HU�VORW��UHIHU�WR� ,OOXVWUDWLRQV�

1RWHV�

��(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
6$,,,�XQLW�

��%H�VXUH�DOO�WKH�SLQV�RQ�WKH�LQWHUVWDJH�RU�WKHUPDO�HTXDOL]HU�ERWWRP
DOLJQ�ZLWK�WKH�SLQ�KROHV�LQ�WKH�LQWHUVWDJH�RU�WKHUPDO�HTXDOL]HU�VORW�
DOORZLQJ�WKH�LQWHUVWDJH�RU�WKHUPDO�HTXDOL]HU�WR�LQVWDOO�IODW�DJDLQVW�WKH
6$,,,�DPSOLILHU�PRGXOH�

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

&RQWLQXHG�RQ�QH[W�SDJH



���� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

+PUVCNNKPI�#EEGUUQTKGU��&RQWLQXHG

#WVQOCVKE�)CKP�%QPVTQN�
#)%��YKVJ�KPVGTUVCIG�GSWCNK\GT

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

6WHS $FWLRQ

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

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

)RU� 5HPRYH�-XPSHU�

/RZ�*DLQ�'XDO�RU
+LJK�*DLQ�'XDO

:��DQG�:�

� ,QVWDOO�WKH�$*&�VSHFLILHG�E\�WKH�GHVLJQ�SULQW�LQ�WKH�$*&�VORW��)RU�WKH
H[DFW�ORFDWLRQ�RI�WKH�$*&�VORW��UHIHU�WR�,OOXVWUDWLRQV�

1RWH��%H�VXUH�DOO�WKH�SLQV�RQ�WKH�$*&�ERWWRP�DOLJQ�ZLWK�WKH�SLQ�KROHV�LQ
WKH�$*&�VORW��DOORZLQJ�WKH�$*&�PRGXOH�WR�LQVWDOO�IODW�DJDLQVW�WKH�6$,,,
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+]�6\VWHP�$PSOLILHU�,,, ����

+PUVCNNKPI�#EEGUUQTKGU��&RQWLQXHG

+PUVCNNKPI�VJG�UWTIG�RTQVGEVQT

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

6WHS $FWLRQ

� %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�

T3324

Optional
Surge

Protector
Card

1RWHV�

��%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�6$,,,�DPSOLILHU�PRGXOH�

��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+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

+PUVCNNKPI�4GXGTUG�#EEGUUQTKGU

+PUVCNNKPI�VJG�TGXGTUG�GSWCNK\GT

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

6WHS $FWLRQ

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

� 8VLQJ�KHDY\�GXW\�ZLUH�FXWWHUV�RU�VQLSV��FDUHIXOO\�FXW�DQG�UHPRYH�WKH
MXPSHU�IURP�WKH�IL[HG�UHYHUVH�HTXDOL]HU�VORW�

T3134

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

EQ2
W211

REVERSE EQ

)RU� 5HPRYH�-XPSHU�

/RZ�*DLQ�'XDO�RU
+LJK�*DLQ�'XDO

:��

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ����

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

+PUVCNNKPI�VJG�TGXGTUG�GSWCNK\GT��FRQWLQXHG�

6WHS $FWLRQ

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

)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+] ������

2U�LQVWDOO�WKH�FRUUHFW�YDULDEOH�UHYHUVH�HTXDOL]HU�VSHFLILHG�E\�WKH�GHVLJQ
SULQW�IRU�\RXU�V\VWHP�LQ�WKH�UHYHUVH�HTXDOL]HU�VORW�

)RU� ,QVWDOO�SDUW�QXPEHU�

����G%�WR�����G%������RU����0+] ������

����G%�WR�����G%������RU����0+] ������

����G%�WR������G%������RU����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�6$,,,�DPSOLILHU�PRGXOH�

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

&RQWLQXHG�RQ�QH[W�SDJH



���� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

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

+PUVCNNKPI�VJG�TGXGTUG�CVVGPWCVQT�RCF

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

6WHS $FWLRQ

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

� ,QVWDOO�WKH�UHYHUVH�SDG�VSHFLILHG�E\�WKH�GHVLJQ�SULQW�LQ�WKH�UHYHUVH�SDG
VORW�V����)RU�WKH�H[DFW�ORFDWLRQ�RI�WKH�UHYHUVH�SDG��UHIHU�WR� ,OOXVWUDWLRQV�

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�6$,,,�DPSOLILHU
PRGXOH�

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



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ����

4GUVQTKPI�,WORGTU

4GUVQTKPI�LWORGT�RTQEGFWTGU

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

,)�\RX��� 7+(1�LQVWDOO���

UHPRYH�DQ�LQWHUVWDJH�(4�RU�LQWHUVWDJH
(4�WKHUPDO

DQ�LQWHUVWDJH�MXPSHU��SDUW�QXPEHU
��������EHWZHHQ�SLQV���DQG���DW�WKH� ,17
(4�7+(50$/�ORFDWLRQ�

25

VROGHU�D����$:*�EXVV�ZLUH�LQ�WKLV
ORFDWLRQ��5HIHU�WR�)LHOG�LQVWDOODEOH
DFFHVVRULHV�LQ�FKDSWHU���IRU�WKH�ORFDWLRQ
RI�WKHVH�MXPSHUV�

UHPRYH�DQ�$*&�LQWHUVWDJH�(4 DQ�LQWHUVWDJH�MXPSHU��SDUW�QXPEHU
��������EHWZHHQ�SLQV���DQG���DW�WKH� ,17
(4�7+(50$/�ORFDWLRQ��DQG�D�PLQL�
MXPSHU��SDUW�QXPEHU���������EHWZHHQ
SLQV���DQG����DW�WKH�%2'(�$*&
ORFDWLRQ�

25

VROGHU�D����$:*�EXVV�ZLUH�LQ�WKHVH
ORFDWLRQV��5HIHU�WR�)LHOG�LQVWDOODEOH
DFFHVVRULHV�LQ�FKDSWHU���IRU�WKH�ORFDWLRQ
RI�WKHVH�MXPSHUV�

UHSODFH�DQ�$*&�LQWHUVWDJH�(4�ZLWK�DQ
LQWHUVWDJH�(4�RU�LQWHUVWDJH�(4�WKHUPDO

D�PLQL�MXPSHU��SDUW�QXPEHU���������DW
WKH�%2'(�$*&�ORFDWLRQ�

25

VROGHU�D����$:*�EXVV�ZLUH�LQ�WKLV
ORFDWLRQ��5HIHU�WR�)LHOG�LQVWDOODEOH
DFFHVVRULHV�LQ�FKDSWHU���IRU�WKH�ORFDWLRQ
RI�WKHVH�MXPSHUV�

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

SOXJ�LQ�D���G%�UHYHUVH�HTXDOL]HU�

25

VROGHU�D����$:*�EXVV�ZLUH�LQ�WKH
5(9(56(�(4�MXPSHU�ORFDWLRQ��5HIHU�WR
)LHOG�LQVWDOODEOH�DFFHVVRULHV�LQ�FKDSWHU
��IRU�WKH�ORFDWLRQ�RI�WKHVH�MXPSHUV�



���� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

5GEVKQP�%

+PUVCNNKPI�VJG�#ORNKHKGT�/QFWNG

1XGTXKGY

5EQRG�QH�VJKU�UGEVKQP

7KLV�VHFWLRQ�FRYHUV�UHTXLUHPHQWV�DQG�SURFHGXUHV�QHHGHG�WR�LQVWDOO�WKH�DPSOLILHU
PRGXOH�LQ�WKH�KRXVLQJ�

7RSLF 6HH�3DJH

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

6HWWLQJ�WKH�3RZHU�'LUHFWLRQ ����

&ORVLQJ�WKH�+RXVLQJ ����



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ����

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

+PVTQFWEVKQP

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�

7KH�6\VWHP�$PSOLILHU�,,,�KRXVLQJ�DQG�DPSOLILHU�PRGXOH�DUH�GHVLJQHG�VR�\RX�FDQ
RULHQW�WKH�DPSOLILHU�PRGXOH�FRQYHQLHQWO\�IRU�PDLQWHQDQFH��7KH�DPSOLILHU�PRGXOH�LV
UHYHUVLEOH��VLQFH�WKH�LQSXW�SRUW�DQG�PDLQ�RXWSXW�SRUW�DUH�ORFDWHG�GLDJRQDOO\�IURP
HDFK�RWKHU�

%QXGT�CPF�UJKGNFU

(DFK�RI�WKHVH�DPSOLILHUV�KDV�D�FDVW�DOXPLQXP�FRYHU�WKDW�DWWDFKHV�WR�WKH�FKDVVLV�ZLWK
HLJKW�VHOI�WDSSLQJ�VFUHZV��&DUH�VKRXOG�EH�WDNHQ�QRW�WR�VWULS�WKH�WKUHDGV�RI�WKH�FRYHU
VFUHZ�KROHV�ZKHQ�UH�LQVWDOOLQJ�WKH�FRYHU��7KH�FRYHU�KDV�JURRYHV�ZLWK�FRQGXFWLYH
JDVNHWV�ZKLFK�PDWH�WR�WKH�LQSXW�DQG�RXWSXW�VKLHOGV�

&DXWLRQ�

,W�LV�LPSRUWDQW�WKDW�WKH�VKLHOGV�DUH�QRW�EHQW�DV�WKH�FRYHU�LV�LQVWDOOHG��7KLV�ZLOO
UHGXFH�WKH�JURXQGLQJ�RI�WKH�3:%�DQG�FDQ�GHJUDGH�WKH�SHUIRUPDQFH�RI�WKH
DPSOLILHU�

&RQWLQXHG�RQ�QH[W�SDJH



���� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

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

+PUVCNNCVKQP�RTQEGFWTG

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

6WHS $FWLRQ

� 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� ,QSXW�DQG�0DLQ�2XW�SRUWV��WKH
ORFDWLRQV�RI�ZKLFK�DUH�VWDPSHG�RQ�WKH�PRGXOH�FRYHU��DUH�LQ�WKH�SURSHU
FRUQHUV�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�IRXU
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�

5-40/51-750 MHZ
545499 LD REVERSE FILER

SYSTEM AMPLIFIER III
__FIBER READY

BANDWIDTH

MADE IN USA

__750 MHZ  __ 860 MHz
                     __1000 MHz

__HI GAIN DUAL
__LO GAIN DUAL

OUTPUT TYPE SPLIT
__ 30/46  __ 50/70
__ 40/51  __ 65/88

                    __ 112/150

FWD IN
TEST -20 dB

AUX 1 OUT
TEST -20 dB

MODULE
RETAINER

MODULE
RETAINER

AUX 2
OUT

AUX 2 OUT
TEST  -20 dB

INPUT

MAIN
OUT

AUX 1
OUT

FORWARD
SIGNAL DIRECTION

MODULE
RETAINER

MODULE
RETAINER

MAIN OUT
TEST -20 dB

T3139

Module Retainer
Screws



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ����

5GVVKPI�VJG�2QYGT�&KTGEVKQP

+PUVCNNKPI�CPF�TGOQXKPI�HWUG�UJWPVU

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\�LQVWDOOLQJ�IXVH�VKXQWV�IRU�WKH�SRUWV�WKURXJK�ZKLFK�\RX
ZLVK�WR�SDVV�$&�

&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�

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

6WHS $FWLRQ

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

� 5HIHU�WR�WKH�V\VWHP�GHVLJQ�SULQW�WR�GHWHUPLQH�$&�IXVLQJ�FDSDELOLWLHV�DQG
LQVWDOO�WKH�IXVH�VKXQWV�SURYLGHG�ZLWK�WKH�6$,,,�DPSOLILHU�

1RWH��2QH�RI�WKH�SURYLGHG�IXVH�VKXQWV�LV�UHG���,W�LV�UHFRPPHQGHG�WKDW
WKLV�IXVH�VKXQW�EH�LQVWDOOHG�LQ�WKH�IXVH�VKXQW�VORW�WKH�V\VWHP�GHVLJQ
GHWDLOV�DV�WKH�LQFRPLQJ�SRZHU�VRXUFH�IRU�WKH�DPSOLILHU�PRGXOH�

�$7&�>DXWRPRWLYH@�IXVHV��ZLWK�YDOXHV�SUHVFULEHG�E\�WKH�V\VWHP�GHVLJQ
SULQW��PD\�EH�VXEVWLWXWHG�IRU�WKH�SURYLGHG�IXVH�VKXQWV��

,QVWDOO�WKH�IXVH�VKXQWV�LQ�WKH�UHTXLUHG�ORFDWLRQV�XVLQJ�WKH �IROORZLQJ�WDEOH
IRU�UHIHUHQFH�

7R�SDVV�$&�WKURXJK�WKH���� ,QVWDOO�D�IXVH�VKXQW�LQ�VORW����

,QSXW�SRUW )�

$X[���RXWSXW�SRUW )�

0DLQ�RXWSXW�SRUW )�

$X[���RXWSXW�SRUW )�

� 3URFHHG�WR�&ORVLQJ�WKH�+RXVLQJ�



���� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

%NQUKPI�VJG�*QWUKPI

6KIJVGPKPI�VJG�ENQUWTG�DQNVU

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�

6WHS $FWLRQ

� ,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�VHTXHQFH�¨�)ROORZ�WKH
QXPEHUHG�VHTXHQFH�WR�WLJKWHQ�WKH�KRXVLQJ ªV�FORVXUH�EROWV�

6QTSWKPI�UGSWGPEG

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�SURSHU�WRUTXLQJ�VHTXHQFH�IRU�WKH�6\VWHP
$PSOLILHU�,,,�KRXVLQJªV�FORVXUH�EROWV�

MAINMAINMAIN

MAINMAINMAINAUXAUXAUX

AUXAUXAUX

MADE IN U.S.A.MADE IN U.S.A.MADE IN U.S.A.

T3852

3 1,7 6

5 2,8 4



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ����

5GEVKQP�&

+NNWUVTCVKQPU

1XGTXKGY

5EQRG�QH�VJKU�UGEVKQP

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

7RSLF 6HH�3DJH

/RZ�*DLQ�'XDO ����

+LJK�*DLQ�'XDO ����



���� ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

.QY�)CKP�&WCN

6GUV�RQKPVU

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�ORFDWLRQ�RI�WKH�WHVW�SRLQWV�IRU�/RZ�*DLQ�'XDO
DPSOLILHUV�

T3853

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

Forward Main
Output Test Point

Reverse Output
Test Point

Reverse Input
Test Point

Forward Aux 1/Aux 2
Output Testpoint

Forward Input
Test Point

Reverse
Injection Point

AC Test
Point

DC Test
 Point

#EEGUUQTKGU

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�ORFDWLRQ�RI�DFFHVVRULHV�IRU�/RZ�*DLQ�'XDO
DPSOLILHUV�

T3854

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

Forward Main
Interstage Pad

Forward
Input Pad

Interstage
EQ/Thermal/

AGC
Reverse

Output Pad
Forward
Input EQ

Power
Direction
Shunts

System
Trim

Surge
Protector

Forward
Aux 1/ Aux 2

Interstage Pad

Aux
Signal

Director



�������5HY�% ,QVWDOOLQJ�DQG�&RQILJXULQJ�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ����

*KIJ�)CKP�&WCN

6GUV�RQKPVU

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�ORFDWLRQ�RI�WHVW�SRLQWV�IRU�+LJK�*DLQ�'XDO
DPSOLILHUV�

T3855

SHUNT
E

32V
240

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

Reverse
Input

Test Point
Forward Input

Test Point

Reverse
Output

Test Point

Reverse
Injection

Point

Forward
Aux 1/Aux 2
Output T.P.

Forward Main
Output Test Point

SHUNT
E

32V
240

SHUNT
E

32V
240

SHUNT
E

32V
240

FORWARD
EQUALIZER

0 dB
036040

DC
Test Point

AC
Test Point

#EEGUUQTKGU

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�ORFDWLRQ�RI�DFFHVVRULHV�IRU�+LJK�*DLQ�'XDO
DPSOLILHUV�

T3856

SHUNT
E

32V
240

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

Reverse
Output Pad

Forward
Input EQ

Forward
Input Pad

Forward Main
Output Pad

System
Trim

Forward
Interstage

Pad

Forward
Aux 1/ Aux 2
Output Pad

Interstage
EQ/Thermal/

AGC 

Aux
Signal

Director

Power
Direction
Shunts



����0+]�6\VWHP�$PSOLILHU�,,,
,QVWDOODWLRQ�DQG�2SHUDWLRQ�*XLGH

� $CNCPEKPI�CPF�5GVWR�QH�VJG

����/*\�5[UVGO�#ORNKHKGT�+++



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

%JCRVGT��

$CNCPEKPI�CPF�5GVWR�QH�VJG�����/*\�5[UVGO�#ORNKHKGT�+++

1XGTXKGY

+PVTQFWEVKQP

7KLV�FKDSWHU�FRYHUV�VHWXS�DQG�EDODQFLQJ�SURFHGXUHV�IRU�WKH�6\VWHP�$PSOLILHU�,,,�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+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

6GUV�2QKPVU

.QY�)CKP�&WCN�CPF�*KIJ�)CKP�&WCN

7KHUH�DUH�VHYHQ�WHVW�SRLQWV�RQ�WKH�/RZ�*DLQ�'XDO�DQG�+LJK�*DLQ�'XDO�6\VWHP
$PSOLILHU�,,,�DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH��7KH�UHYHUVH�LQSXW�WHVW�SRLQW�LV
PHDVXUHG�UHODWLYH�WR�WKH�LQSXW�RI�WKH�UHYHUVH�DPSOLILHU�PRGXOH��7KH�UHYHUVH�RXWSXW
WHVW�SRLQW�LV�PHDVXUHG�UHODWLYH�WR�WKH�UHYHUVH�DPSOLILHU�RXWSXW�

7HVW�3RLQWV /HYHOV

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

73� ����G%�5)�WHVW�SRLQW�FRUUHVSRQGLQJ�WR�WKH�$X[�K\EULG�RXWSXW

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

73� ����G%�IURP�WKH�UHYHUVH�DPSOLILHU�LQSXW

73� ����G%�IURP�WKH�UHYHUVH�DPSOLILHU�RXWSXW

73� 0RQLWRUV����9�'&�OLQH

73� 0RQLWRUV����9�$&�OLQH

1RWH��7KHUH�LV������G%�RI�ORVV�IURP�WKH�UHYHUVH�LQSXW�RI�WKH�VWDWLRQ�WR�WKH�UHYHUVH
PRGXOH�LQSXW�WHVW�SRLQW��7KHUH�LV������G%�RI�ORVV�IURP�WKH�UHYHUVH�PRGXOH�RXWSXW�WHVW
SRLQW�WR�WKH�VWDWLRQ�RXWSXW�ZLWK�D���G%�UHYHUVH�SDG�DQG�D���G%�UHYHUVH�HTXDOL]HU
LQVWDOOHG�



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

$CNCPEKPI�VJG�(QTYCTF�2CVJ

2WTRQUG

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

$GHQTG�[QW�UVCTV

%HIRUH�EHJLQQLQJ�EDODQFLQJ��PDNH�VXUH�\RX�KDYH�FRQILJXUHG�WKH�6$,,,�DPSOLILHU
PRGXOH�DFFRUGLQJ�WR�WKH�VSHFLILFDWLRQV�LQ�WKH�GHVLJQ�SULQW�DQG�WKDW�WKH�DPSOLILHU�KDV
ZDUPHG�XS�IRU�DSSUR[LPDWHO\�RQH� KRXU�

<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�V\VWHP�DPSOLILHU
KRXVLQJ�

VSHFWUXP�DQDO\]HU�RU�VLJQDO�DQDO\VLV
PHWHU��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����2KP�FDEOH��ZLWK
)�FRQQHFWRUV�RQ�HDFK�HQG

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

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

VFUHZGULYHU RSHQ�DQG�FORVH�WKH�DPSOLILHU�PRGXOH
FRYHU�

&RQWLQXHG�RQ�QH[W�SDJH



��� %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

$CNCPEKPI�VJG�(QTYCTF�2CVJ��&RQWLQXHG

6GUVKPI�KPRWV�UKIPCN�NGXGNU

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

6WHS $FWLRQ

� &RQQHFW�WKH�WHVW�HTXLSPHQW�WR�WKH�IRUZDUG�LQSXW�WHVW�SRLQW�VKRZQ�LQ�WKH
GLDJUDP�LQ�,OOXVWUDWLRQV�LQ�FKDSWHU���

� 0HDVXUH�WKH�VLJQDO�OHYHO�DW����

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

x� WKH�KLJKHVW�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�VLJQDOV�E\����G%�

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

,I�\HV��SURFHHG�WR�VWHS���

,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
�OHDYLQJ�RWKHU�HTXLSPHQW�FRQQHFWRUV�LQWDFW��DQG�SURFHHG�WR�§6HWWLQJ�WKH
YDULDEOH�HTXDOL]HU�RU�WKHUPDO�HTXDOL]HU�¨

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

$CNCPEKPI�VJG�(QTYCTF�2CVJ��&RQWLQXHG

5GVVKPI�VJG�XCTKCDNG�GSWCNK\GT�QT�VJGTOCN�XCTKCDNG�GSWCNK\GT

)RU�QRQ�$*&�LQWHUVWDJH�(4�PRGXOHV ��LQWHUVWDJH�HTXDOL]HU�RU�WKHUPDO�LQWHUVWDJH
HTXDOL]HU��ZLWK�YDULDEOH�(4V��DGMXVW�5���VHH�WKH�GLDJUDP�EHORZ�IRU�WKH�ORFDWLRQ��IXOO\
FRXQWHUFORFNZLVH�IRU�PD[LPXP�LQWHUVWDJH�HTXDOL]DWLRQ� �1R�(4�DGMXVWPHQW�LV
UHTXLUHG�ZLWK�QRQ�YDULDEOH��IL[HG��(4�LQWHUVWDJH�HTXDOL]HUV�RU�WKHUPDO�LQWHUVWDJH
HTXDOL]HUV�

T3309

W22
1 W4

I/S EQUALIZER
511380

EQ
9 dB 3 dB

R1

JUMPER OR THERMAL/EQ OR EQ AUTOMATIC GAIN CONTROL MODULE

)RU�$*&�LQWHUVWDJH�(4�PRGXOHV��IROORZ�WKHVH�VWHSV�

6WHS $FWLRQ

� 6HW�WKH�$XWR�7KHUPDO�VZLWFK�WR�7KHUPDO ��VHH�WKH�GLDJUDP�EHORZ�IRU�WKH
ORFDWLRQ��

JUMPER OR THERMAL/EQ OR EQ AUTOMATIC GAIN CONTROL MODULE

T3310

GAIN ADJ

29 dB
m

V
P

ILO
T

R
E

FWITH I/S EQ
542048

750 MHz SGL PILOT AGC

9 dB EQ

T
H

E
R

M
A

L

A
U

T
O

3 dB

R1 R2
Auto/Thermal

Switch

� )RU�YDULDEOH�(4�$*&V��WXUQ�5��IXOO\�FRXQWHUFORFNZLVH�IRU�PD[LPXP
LQWHUVWDJH�HTXDOL]DWLRQ��VHH�WKH�GLDJUDP�DERYH�IRU�WKH�ORFDWLRQ���1R�(4
DGMXVWPHQW�LV�UHTXLUHG�ZLWK�QRQ�YDULDEOH��IL[HG��(4�$*&V�

1RWH��7KH�VWDQGDUG�VLQJOH�SLORW�$*&�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�

&RQWLQXHG�RQ�QH[W�SDJH



��� %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

$CNCPEKPI�VJG�(QTYCTF�2CVJ��&RQWLQXHG

&GVGTOKPKPI�QWVRWV�VKNV

7R�GHWHUPLQH�WKH�RXWSXW�WLOW�RI�WKH�6$,,,�DPSOLILHU�PRGXOH��IROORZ�WKH�VWHSV�LQ�WKH
WDEOH�EHORZ�

6WHS $FWLRQ

� &RQQHFW�WKH�WHVW�SRLQW�DGDSWHU�WR�WKH�IRUZDUG�RXWSXW�WHVW�SRLQW�VKRZQ�LQ
WKH�GLDJUDP�LQ�,OOXVWUDWLRQV�LQ�FKDSWHU���

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

� 0HDVXUH�WKH�RXWSXW�VLJQDO�OHYHOV�DW�WKH�IUHTXHQFLHV�\RX�XVHG�LQ�§7HVWLQJ
LQSXW�VLJQDO�OHYHOV�¨

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

� 3URFHHG�WR�§6HWWLQJ�WKH�RXWSXW�WLOW�¨

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

$CNCPEKPI�VJG�(QTYCTF�2CVJ��&RQWLQXHG

5GVVKPI�VJG�QWVRWV�VKNV

(TXDOL]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�

6WHS $FWLRQ

� &RPSDUH�WKH�FDOFXODWHG�RXWSXW�WLOW�LQ�VWHS���RI�§'HWHUPLQLQJ�RXWSXW�WLOW¨
ZLWK�WKH�GHVLJQ�WLOW��RQ�WKH�GHVLJQ�SULQW��

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

,)�WKH�RXWSXW�WLOW�LV���� 7+(1����

ZLWKLQ������G%�RI�WKH�GHVLJQ�WLOW� SURFHHG�WR�§6HWWLQJ�WKH�RXWSXW�OHYHO�¨

PRUH�WKDQ�WKH�GHVLJQ�WLOW� UHSODFH�WKH�IRUZDUG�LQSXW�(4�ZLWK
�������������������������������������������������������������D�ORZHU�YDOXH�(4�

OHVV�WKDQ�WKH�GHVLJQ�WLOW� UHSODFH�WKH�IRUZDUG�LQSXW�(4�ZLWK
�������������������������������������������������������������D�KLJKHU�YDOXH�(4�

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

&RQWLQXHG�RQ�QH[W�SDJH



��� %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

$CNCPEKPI�VJG�(QTYCTF�2CVJ��&RQWLQXHG

5GVVKPI�VJG�QWVRWV�NGXGN

$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�

6WHS $FWLRQ

� &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"

,)�WKH�RXWSXW�OHYHO�LV���� 7+(1����

ZLWKLQ������G%�RI�WKH�GHVLJQ SURFHHG�WR�VWHS���
��OHYHO�

PRUH�WKDQ�WKH�GHVLJQ�OHYHO� UHSODFH�WKH�IRUZDUG�LQSXW�SDG�ZLWK�D
������������������������������������������������������������KLJKHU�YDOXH�SDG�

OHVV�WKDQ�WKH�GHVLJQ�OHYHO� UHSODFH�WKH�IRUZDUG�LQSXW�SDG�ZLWK�D
ORZHU�YDOXH�SDG�

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

� ,I�WKH�DPSOLILHU�LV�HTXLSSHG�ZLWK�DQ�$*&�SURFHHG�WR� $XWRPDWLF�*DLQ
&RQWURO�6HWXS�

,I�WKH�DPSOLILHU�LV�QRW�HTXLSSHG�ZLWK�DQ�$*&�SURFHHG�WR�§$GMXVWLQJ�WKH
IUHTXHQF\�UHVSRQVH�¨



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ���

#WVQOCVKE�)CKP�%QPVTQN�5GVWR

1XGTXKGY

7KLV�VHFWLRQ�SURYLGHV�SURFHGXUHV�DQG�WDEOHV�IRU�FRQILJXULQJ�DQG�DOLJQLQJ�WKH�$*&�LQ
6\VWHP�$PSOLILHU�,,,V�

&KCITCO

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

T3881

Auto/Thermal
Switch

Variable
EQ R1

Clip AGC
Gain R2

AutoThermal

8

AT 1

#)%�UGVWR�RTQEGFWTG

)ROORZ�WKH�VWHSV�LQ�WKH�WDEOH�EHORZ�WR�SHUIRUP�WKH� $*&�VHWXS�

6WHS $FWLRQ

� 3ULRU�WR�LQVWDOOLQJ�WKH�$*&��UHPRYH�WKH���G%�MXPSHU�IURP�WKH�$*&�SDG
VRFNHW�

� ,QVWDOO�WKH�GHVLJQDWHG�SDG�YDOXH��UHIHU�WR�WKH�FKDUW��HQWLWOHG�§����0+]
$*&�SDG�VHOHFWLRQ¨��

� &OLS�RXW�WKH�LQWHUVWDJH�MXPSHUV�IURP�WKH�DPSOLILHU�DQG�GLVFDUG�WKH�EXVV
ZLUH�

� ,QVWDOO�WKH�$*&�

� 2QFH�\RX�KDYH�SODFHG�WKH�PRGXOH�LQ�WKH�KRXVLQJ��VZLWFK�WKH�$*&�WR
WKHUPDO��FORVH�WKH�KRXVLQJ���DQG�DOORZ�LW�WR�ZDUP�XS�IRU�D�PLQLPXP�RI
RQH�KRXU�

� 6HW�WKH�DPSOLILHU�IRU�WKH�GHVLUHG�RXWSXW� WLOW�DQG�OHYHO�ZLWK�WKH�$*&�LQ
WKHUPDO�PRGH�

&RQWLQXHG�RQ�QH[W�SDJH



���� %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

#WVQOCVKE�)CKP�%QPVTQN�5GVWR��&RQWLQXHG

#)%�UGVWR�RTQEGFWTG��FRQWLQXHG�

6WHS $FWLRQ

� ,QVHUW�WKH�WHVW�SUREH�LQWR�WKH�����G%�IRUZDUG�RXWSXW�WHVW�SRLQW�VKRZQ�LQ
WKH�GLDJUDP�LQ�,OOXVWUDWLRQV�LQ�FKDSWHU���

� 0HDVXUH�DQG�QRWH�WKH�RXWSXW�OHYHO�DW�WKH�KLJKHVW�IUHTXHQF\��WKH�SLORW��DQG
WKH�ORZHVW�IUHTXHQF\���5HPHPEHU�WR�DGG����G%�WR�FRPSHQVDWH�IRU�WKH�WHVW
SRLQW�ORVV�

� 6ZLWFK�WKH�$*&�WR�$XWR�DQG�DGMXVW�WKH�§*DLQ�$GM�¨�SRWHQWLRPHWHU�WR�WKH
VDPH�RXWSXW�OHYHO�SUHYLRXVO\�UHFRUGHG�LQ�WKHUPDO�

1RWH��,I�XQDEOH�WR�DFKLHYH�WKH�OHYHO�UHFRUGHG�LQ�WKHUPDO��JR�WR�VWHS ����

�� )RU�WKH�6$,,,�/RZ�*DLQ�'XDO��VXEWUDFW�WKH����G%�$*&�SLORW�UHIHUHQFH�IURP
WKH�PHDVXUHG�SLORW�RXWSXW�OHYHO��5HSODFH�WKH�SDG� value �XVLQJ�WKH
IROORZLQJ�IRUPXOD����0HDVXUHG�3LORW�/HYHO������� �$*&�3DG�9DOXH�

)RU�WKH�6$,,,�+LJK�*DLQ�'XDO��VXEWUDFW�WKH����G%�$*&�SLORW�UHIHUHQFH
IURP�WKH�PHDVXUHG�SLORW�RXWSXW�OHYHO��5HSODFH�WKH�SDG� value �XVLQJ�WKH
IROORZLQJ�IRUPXOD����0HDVXUHG�3LORW�/HYHO������� �$*&�3DG�9DOXH

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ����

#WVQOCVKE�)CKP�%QPVTQN�5GVWR��&RQWLQXHG

����/*\�#)%�RCF�UGNGEVKQP

)ROORZ�WKH�FKDUW�EHORZ�IRU�SURSHU�SDGGLQJ�RI�WKH�$*& �LQ�WKH�/RZ�*DLQ�'XDO���7KH
FKDUW�DOVR�SHUWDLQV�WR�WKH�+LJK�*DLQ�'XDO��+*'��ZKHQ�WKH� RXWSXW�SDG�YDOXH�LV���G%�
:KHQ�WKH�+*'�RXWSXW�SDG�YDOXH�LV�QRW���G%��UHIHU�WR�WKH�FKDUW�LQ�§+*'�$*&
VHOHFWLRQ�ZKHQ�RXWSXW�SDG�LV�JUHDWHU�WKDQ���G%�¨

Note: 7KH�/RZ�*DLQ�'XDO�$*&�UHIHUHQFH�OHYHO�LV����G%�DQG�PXVW�EH�PHDVXUHG�DW
WKH�SLORW�IUHTXHQF\���7KH�+*'�$*&�UHIHUHQFH�OHYHO�LV����G%�DW�WKH�SLORW�IUHTXHQF\
�GLIIHUHQW�UHIHUHQFH�OHYHO�GXH�WR�WKH�ORFDWLRQ�RI�WKH�SLFN�RII�SRLQW��

$*&�3DG�9DOXH
�G%�

3LORW�/HYHO��G%P9��0DLQ�3RUW
�IRU
6$,,,�/RZ�*DLQ�'XDO

3LORW�/HYHO��G%P9�
0DLQ�3RUW
�IRU�+*'

� �� ��

� �� ��

� �� ��

� �� ��

� �� ��

� �� ��

� �� ��

* �$OO�RXWSXW�OHYHOV�DUH�PHDVXUHG�DW�WKH�SLORW�IUHTXHQF\�

*)&�#)%�RCF�UGNGEVKQP�YJGP�QWVRWV�RCF�KU�ITGCVGT�VJCP���F$

7KH�RXWSXW�SDG�YDOXH�DIIHFWV�WKH�+*'�$*&�SDG�VHOHFWLRQ���6HH�WKH�FKDUW�EHORZ�IRU
H[DPSOHV�RQ�KRZ�WKH�RXWSXW�SDG�YDOXH�DIIHFWV�WKH�+*'�VHWXS��)RU�HYHU\���G%
LQFUHDVH�LQ�RXWSXW�SDG�YDOXH��LQFUHDVH�WKH�UHFRPPHQGHG�$*&�SDG�YDOXH�LQ�WKH
DERYH�FKDUW�E\���G%�

$*&�3DG�9DOXH��G%� 2XWSXW�3DG�9DOXH��G%� 3LORW�/HYHO��G%P9��0DLQ
3RUW


� � ��

� � ��

* �$OO�RXWSXW�OHYHOV�DUH�PHDVXUHG�DW�WKH�SLORW�IUHTXHQF\�



���� %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

(TGSWGPE[�4GURQPUG�5JCRKPI

2WTRQUG

7KH�SXUSRVH�RI�WKLV�SURFHGXUH�LV�WR�YHULI\��DQG�LI�QHFHVVDU\��DGMXVW�IRU��WKH�SURSHU
IUHTXHQF\�UHVSRQVH�RI�WKH�6\VWHP�$PSOLILHU�,,,�

2TGRCTCVKQP

7R�SUHSDUH�WKH�6$,,,�IRU�IUHTXHQF\�UHVSRQVH�VKDSLQJ��IROORZ�WKHVH�VWHSV�

6WHS $FWLRQ

� 2SHQ�WKH�6$,,,�KRXVLQJ�WR�DFFHVV�WKH�IRUZDUG�RXWSXW�WHVW�SRLQW�

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

� ,I�WKH�6$,,,�KDV�DQ�$*&�PRGXOH�LQVWDOOHG��VHW�WKH�$XWR��7KHUPDO�VZLWFK
RQ�WKH�$*&�PRGXOH�WR�7+(50$/�

9JCV�VQ�FQ�HKTUV

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�IUHTXHQF\
UHVSRQVH�¨

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, ����

(TGSWGPE[�4GURQPUG�5JCRKPI��&RQWLQXHG

#FLWUVKPI�VJG�HTGSWGPE[�TGURQPUG

7R�DGMXVW�WKH�IUHTXHQF\�UHVSRQVH�RI�WKH�6\VWHP�$PSOLILHU�,,,�IROORZ�WKH�VWHSV�EHORZ�

6WHS $FWLRQ

� 2SHQ�WKH�6$,,,�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\�GXW\�ZLUH�FXWWHUV�RU�VQLSV��FDUHIXOO\�FXW�DQG�UHPRYH�WKH
MXPSHU�IURP�WKH�V\VWHP�WULP�ORFDWLRQ�

)RU� 5HPRYH�-XPSHU�

/RZ�*DLQ�'XDO�DQG
+LJK�*DLQ�'XDO

:�

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

1RWH��7KH�+LJK�*DLQ�'XDO�V\VWHP�WULP�ORFDWLRQ�LV�VOLJKWO\�ORZHU�WKDQ
VKRZQ�LQ�WKH�LOOXVWUDWLRQ�EHORZ�

T3133

SHUNT
E

32V
240

5-40/51-750 MHZ
545499 LD REVERSE FILER5-40/51-750 MHZ

545499 LD REVERSE FILER

5-40/51-750 MHZ
545499 LD REVERSE FILER

Forward System
Trim Location

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�6$,,,�DPSOLILHU�PRGXOH�

&RQWLQXHG�RQ�QH[W�SDJH



���� %DODQFLQJ�DQG�6HWXS�RI�WKH�����0+]�6\VWHP�$PSOLILHU�,,, �������5HY�%

(TGSWGPE[�4GURQPUG�5JCRKPI��&RQWLQXHG

#FLWUVKPI�VJG�HTGSWGPE[�TGURQPUG��FRQWLQXHG�

6WHS $FWLRQ

� $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�RXWSXW
WLOW¨�DQG�RU�§6HWWLQJ�WKH�RXWSXW�OHYHO¨�GHVFULEHG�HDUOLHU�LQ�WKLV
FKDSWHU�

� ,I�\HV��SURFHHG�WR�VWHS���

� ,I�WKH�6$,,,�KDV�DQ�$*&�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�



����0+]�6\VWHP�$PSOLILHU�,,,
,QVWDOODWLRQ�	�2SHUDWLRQ�*XLGH

$RRGPFKEGU

� $SSHQGL[�$���7HFKQLFDO�,QIRUPDWLRQ

� $SSHQGL[�%���&XVWRPHU�,QIRUPDWLRQ



�������5HY�% 7HFKQLFDO�,QIRUPDWLRQ $��

#RRGPFKZ�#

6GEJPKECN�+PHQTOCVKQP

1XGTXKGY

+P�VJKU�CRRGPFKZ

7KLV�DSSHQGL[�FRQWDLQV�WLOW�DQG�HTXDOL]HU�FKDUWV�

7RSLF 6HH�3DJH

7LOW�&KDUW $��

(TXDOL]HU�&KDUWV $��



$�� 7HFKQLFDO�,QIRUPDWLRQ �������5HY�%

6KNV�%JCTV

#ORNKHKGT�QWVRWV�VKNV

7KH�IROORZLQJ�FKDUW�FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�RSHUDWLQJ�OHYHO�DW�D�SDUWLFXODU
IUHTXHQF\�FRQVLGHULQJ�WKH�RSHUDWLQJ�WLOW�

16

14

12

10

8

6

4

2

5 10 15 20 25 30 35 40 45 50 55 60 70 80 90 10
0

11
0

12
0

13
0

14
0

15
0

17
0

19
0

21
0

23
0

25
0

27
0

29
0

31
0

33
0

35
0

37
0

39
0

41
0

43
0

45
0

47
0

49
0

51
0

53
0

55
0

57
0

59
0

61
0

63
0

65
0

67
5

70
0

72
5

75
0

7 dB of Tilt @ 550
Equals

8.7 dB of Tilt @ 750

8 dB of Tilt @ 550
Equals

10 dB of Tilt @ 750

9 dB of Tilt @ 550
Equals

11.2 of Tilt @ 750

10 dB of Tilt @ 550
Equals

12.4 of Tilt @ 750

T5166

)RU�H[DPSOH��,I�WKH�DPSOLILHU�RSHUDWLQJ�OHYHOV�DUH����G%P9�ZLWK�DQ�RSHUDWLQJ�WLOW�RI
���G%�DW�����0+]��WKH�RSHUDWLQJ�OHYHO�DW�WKH�SLORW�IUHTXHQF\�RI��������0+]�ZRXOG�EH
���G%P9��7KLV�ZDV�IRXQG�E\�WDNLQJ�WKH�GLIIHUHQFH�LQ�WLOW�EHWZHHQ�����0+]�DQG
�������0+]������ ��G%���7KHQ�VXEWUDFW�WKH�GLIIHUHQFH�LQ�WLOW�IURP�WKH�RSHUDWLQJ�OHYHO
����� ���G%P9��



�������5HY�% 7HFKQLFDO�,QIRUPDWLRQ $��

'SWCNK\GT�%JCTVU

����/*\�HQTYCTF�GSWCNK\GT

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�����0+]�IRUZDUG�HTXDOL]HU�FKDUW�
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50 60 70 80 100 200 300 400 500 600 750

Frequency (MHz)
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 d

B

750  MHz Forward
Equalizer Family

T3608

1.5 EQ

3.0 EQ

4.5EQ

6.0 EQ

7.5 EQ

9.0 EQ

10.5 EQ

12.0 EQ

13.5 EQ

15.0 EQ

16.5 EQ

18.0 EQ

19.5 EQ

21.0 EQ

22.5 EQ

24.0 EQ

25.5 EQ

27.0 EQ

&RQWLQXHG�RQ�QH[W�SDJH



$�� 7HFKQLFDO�,QIRUPDWLRQ �������5HY�%

'SWCNK\GT�%JCTVU��&RQWLQXHG

����/*\�HQTYCTF�GSWCNK\GT

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�����0+]�IRUZDUG�HTXDOL]HU�FKDUW�

50 60 70 80 90 100 120 140 160 180 200 220

Frequency (MHz)

240 260 280 300 320 340 360 380 400 440 500 550 600

T3327

480

22.5 EQ21.0 EQ19.5 EQ
18.0 EQ
16.5 EQ
15.0 EQ
13.5 EQ
12.0 EQ
10.5 EQ
9.0 EQ
7.5 EQ

6.0 EQ
4.5 EQ
3.0 EQ

1.5 EQ2

4

6

8

10

12

14

16

18

Lo
ss

 in
 d

B

600 MHz  Forward
Equalizer Family

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% 7HFKQLFDO�,QIRUPDWLRQ $��

'SWCNK\GT�%JCTVU��&RQWLQXHG

����/*\�HQTYCTF�GSWCNK\GT

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�����0+]�IRUZDUG�HTXDOL]HU�FKDUW�

50
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26

60 70 80 90 100 120 140 160 180 200 220

Frequency (MHz)
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B

240 260 280 300 320 340 360 380 400 440 480 500 550

550 MHz Equalizer Family
Forward

34.5 EQ

27.0 EQ25.5 EQ24.0 EQ22.5 EQ21.0 EQ19.5 EQ18.0 EQ
16.5 EQ15.0 EQ
13.5 EQ
12.0 EQ
10.5 EQ
9.0 EQ
7.5 EQ
6.0 EQ
4.5 EQ
3.0 EQ

1.5 EQ

T3326

33.0 EQ31.5 EQ30.0 EQ28.5 EQ

&RQWLQXHG�RQ�QH[W�SDJH



$�� 7HFKQLFDO�,QIRUPDWLRQ �������5HY�%

'SWCNK\GT�%JCTVU��&RQWLQXHG

����/*\�HQTYCTF�GSWCNK\GT

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�����0+]�IRUZDUG�HTXDOL]HU�FKDUW�

50

2

4

6

8
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60 70 80 90 100 120 140 160 180 200 220

Frequency (MHz)

Lo
ss

 in
 d

B

240 260 280 300 320 340 360 380 400 440 480 500

450 MHz Equalizer Family
Forward

34.5 EQ33.0 EQ31.5 EQ30.0 EQ28.5 EQ27.0 EQ25.5 EQ24.0 EQ22.5 EQ21.0 EQ19.5 EQ18.0 EQ16.5 EQ15.0 EQ13.5 EQ12.0 EQ
10.5 EQ
9.0 EQ
7.5 EQ
6.0 EQ
4.5 EQ
3.0 EQ
1.5 EQ

T3325

&RQWLQXHG�RQ�QH[W�SDJH



�������5HY�% 7HFKQLFDO�,QIRUPDWLRQ $��

'SWCNK\GT�%JCTVU��&RQWLQXHG

���/*\�TGXGTUG�GSWCNK\GT

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�������0+]�UHYHUVH�HTXDOL]HU�FKDUW�

5 10 15 20 30 40/42

2

4

6

8

10

12
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ss
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B

Frequency (MHz)

40/42 MHz EQ
Family

Reverse

T3329

15.0 EQ

13.5 EQ

12.0 EQ10.5 EQ

9.0 EQ

7.5 EQ

6.0 EQ

4.5 EQ

3.0 EQ

1.5 EQ



�������5HY�% &XVWRPHU�,QIRUPDWLRQ %��

#RRGPFKZ�$

%WUVQOGT�+PHQTOCVKQP

1XGTXKGY

+PVTQFWEVKQP

7KLV�DSSHQGL[�FRQWDLQV�LQIRUPDWLRQ�RQ�KRZ�WR�REWDLQ�SURGXFW�VXSSRUW��KRZ�WR
UHWXUQ�GDPDJHG�SURGXFWV��DQG�KRZ�WR�VHQG�\RXU�FRPPHQWV�DERXW�WKLV�JXLGH�WR
6FLHQWLILF�$WODQWD�

+P�VJKU�CRRGPFKZ

7KLV�DSSHQGL[�FRQWDLQV�WKH�IROORZLQJ�WRSLFV�

7RSLF 6HH�3DJH

&XVWRPHU�6XSSRUW %��

5HWXUQLQJ�3URGXFWV %��

<RXU�&RPPHQWV��3OHDVH %��



%�� &XVWRPHU�,QIRUPDWLRQ �������5HY�%

%WUVQOGT�5WRRQTV

.KUV�QH�VGNGRJQPG�PWODGTU

,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�



�������5HY�% &XVWRPHU�,QIRUPDWLRQ %��

4GVWTPKPI�2TQFWEVU

2TQEGFWTG

7R�UHWXUQ�DQ\�6FLHQWLILF�$WODQWD�SURGXFW�IRU�UHSDLU�RU�UHSODFHPHQW��IROORZ�WKH�VWHSV
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