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1. How to use this handbook

7KLV�KDQGERRN�GHVFULEHV�WKH�LQVWDOODWLRQ��RSHUDWLRQ�DQG

WHFKQLFDO�GHWDLOV�RI�WKH�7\SH������DXWRPDWLF�WXQLQJ�ZKLS

DQWHQQD��,W�LV�ZULWWHQ�IRU�

x XVHUV�RI�WKH�DQWHQQD

x &RGDQ�DJHQWV�DQG�GHDOHUV�

7KH�KDQGERRN�FRQWDLQV�VHYHQ�FKDSWHUV��%HIRUH�\RX�VWDUW�WR

XVH�WKH�DQWHQQD��UHDG�&KDSWHU��¤2YHUYLHZ��&KDSWHU��¤

,QVWDOOLQJ�WKH�DQWHQQD�DQG�&KDSWHU��¤2SHUDWLQJ�WKH�DQWHQQD�

&KDSWHU��¤7HFKQLFDO�GHVFULSWLRQ��&KDSWHU��¤3DUWV�OLVW�DQG

&KDSWHU��¤$SSHQGLFHV�DUH�IRU�DXWKRULVHG�&RGDQ�DJHQWV�DQG

GHDOHUV�UDWKHU�WKDQ�XVHUV�

:H�UHFRPPHQG�WKDW�RQO\�&RGDQ�DSSURYHG�VHUYLFH�DJHQWV

SHUIRUP�DQ\�PDLQWHQDQFH�RQ�WKH�DQWHQQD�
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Standards and icons

,Q�WKLV�KDQGERRN��WKH�IROORZLQJ�VWDQGDUGV�DQG�LFRQV�DUH�XVHG�

7KLV�LFRQ��� 0HDQV���

�� WKH�HQG�RI�D�VXEMHFW�

D�ZDUQLQJ�
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Glossary

((3520 (OHFWURQLFDOO\�(UDVDEOH�3URJUDPPDEOH�5HDG

2QO\�0HPRU\

)(7 )LHOG�(IIHFW�7UDQVLVWRU

+) +LJK�)UHTXHQF\

3&% 3ULQWHG�&LUFXLW�%RDUG

3(3 3HDN�(QYHORSH�3RZHU

5$0 5DQGRP�$FFHVV�0HPRU\

5) 5DGLR�)UHTXHQF\

520 5HDG�2QO\�0HPRU\

96:5 9ROWDJH�6WDQGLQJ�:DYH�5DWLR
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2. Overview

7KLV�FKDSWHU�EULHIO\�GHVFULEHV�WKH�7\SH������$XWRPDWLF

WXQLQJ�ZKLS�DQWHQQD�

7KH�7\SH������LV�D�ZKLS�DQWHQQD�GHVLJQHG�IRU�XVH�ZLWK�PXOWL�

FKDQQHO�WUDQVFHLYHUV��,W�LV�EDVH�ORDGHG�DQG�XVHV�D

PLFURFRQWUROOHG�VWHSSHU�PRWRU�WR�JLYH�FRQWLQXRXV�WXQLQJ�RYHU

WKH�WUDQVFHLYHU©V�RSHUDWLQJ�IUHTXHQF\�UDQJH�

,I�\RX�ZLVK�WR�XVH�&RGDQ©V������+)�)D[�DQG�GDWD�LQWHUIDFH�RU

�����+)�GDWD�PRGHP��FRQWDFW�\RXU�ORFDO�&RGDQ�RIILFH�IRU

LQIRUPDWLRQ�

2Q�UHFHLSW�RI�\RXU�DQWHQQD�SDFNDJH��FKHFN��WKH�FRQWHQWV

DJDLQVW�WKH�SDFNLQJ�OLVW��(QVXUH�DOO�LWHPV�DUH�DYDLODEOH

EHIRUH�FRPPHQFLQJ�WKH�LQVWDOODWLRQ�

:KHQ�WXQLQJ��WKH�DQWHQQD�VHHNV�WKH�RSWLPXP�WXQLQJ�SRLQW�IRU

WKH�RSHUDWLQJ�FRQGLWLRQV��7KLV�HQVXUHV�WKH�EHVW

FRPPXQLFDWLRQV�SRVVLEOH��3UHVV�WKH�7XQH�EXWWRQ�RQ�WKH

WUDQVFHLYHU�WR�VWDUW�WKH�WXQLQJ�DFWLRQ��7\SLFDOO\��LW�WDNHV�D�IHZ

VHFRQGV�WR�WXQH�IURP�RQH�IUHTXHQF\�WR�DQRWKHU�

7KH�PLFURFRQWUROOHU�KROGV�WKH�SUHYLRXVO\�WXQHG�IUHTXHQF\�LQ

DQ�(OHFWURQLFDOO\�(UDVDEOH�3URJUDPPDEOH�5HDG�2QO\�0HPRU\

�((3520���,W�FRPSDUHV�WKH�KHOG�IUHTXHQF\�ZLWK�WKH�QHZ

IUHTXHQF\�WR�GHWHUPLQH�WKH�WXQLQJ�GLUHFWLRQ�

7KH�VWHSSHU�PRWRU�WKHQ�DGMXVWV�D�WXQLQJ�FRLO�LQ�WKH�EDVH�RI�WKH

DQWHQQD�

:KHQ�WKH�DSSUR[LPDWH�SRVLWLRQ�LV�IRXQG��WKH�PLFURFRQWUROOHU

FKDQJHV�WKH�DQWHQQD�ORDGLQJ�DQG�IHHG�LPSHGDQFH�XQWLO�WKH

RSWLPXP�9ROWDJH�6WDQGLQJ�:DYH�5DWLR��96:5��LV�REWDLQHG�

7KH�DQWHQQD�FDQ�DOVR�RSHUDWH�LQ�VFDQ�PRGH��ZKLFK�DOORZV�LW�WR

UHFHLYH�RYHU�D�ZLGH�UDQJH�RI�IUHTXHQFLHV�
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7KH�VKURXG�RI�WKH�DQWHQQD�LV�PDGH�RI�JODVV�UHLQIRUFHG�Q\ORQ�

7KLV�SURYLGHV�D�VWXUG\�ZHDWKHUSURRI�KRXVLQJ�IRU�WKH�WXQLQJ

DQG�FRQWURO�GHYLFHV��7KH�EDVH�VHFWLRQ�LQFOXGHV�D�UREXVW

IOH[LEOH�PRXQW�GHVLJQHG�WR�ZLWKVWDQG�FRQGLWLRQV�OLNHO\�WR�EH

PHW�WUDYHOOLQJ�RQ�XQVHDOHG�URDGV�RU�WUDFNV�

<RX�FDQ�HDVLO\�UHPRYH�WKH�IOH[LEOH�ZKLS�WRS�ZKHQ�WKH�DQWHQQD

LV�QRW�LQ�XVH��7KH�EDVH�KDV�ZHDWKHUSURRI�FRQQHFWRUV�IRU�WKH

FRQWURO�DQG�5)�FDEOHV�

Accessories

&RGH $FFHVVRULHV

��� &RD[LDO�FDEOH�DVVHPEO\��5*����ILWWHG�ZLWK�8+)�W\SH�ZHDWKHUSURRI

FRQQHFWRUV¥��PHWUHV�

��� 6WDLQOHVV�VWHHO�ZKLS�WRS����PHWUH�ORQJ��IRU�XVH�ZLWK�������6XLWDEOH�IRU

RSHUDWLRQ�RYHU�WKH�WUDQVPLW�IUHTXHQF\�UDQJH����¤���0+]�

��� 6WDQGDUG�RU�SULPDU\�ZKLS�WRS�������PHWUH�ORQJ��IRU�XVH�ZLWK������

��� +HDY\�GXW\�VSULQJ�IRU������ZKLS�WRS�

��� $QWHQQD�19,6�NLW������IRU�VKRUW�UDQJH�FRPPXQLFDWLRQV��)UHTXHQF\

UDQJH��¤��0+]�

��� 7\SH�5*���FRD[LDO�FDEOH�

���

¤

8+)�W\SH�FRD[LDO�FRQQHFWRU��ZHDWKHUSURRI��WR�VXLW�5*���FDEOH�

&RQWURO�LQWHUIDFH�FDEOH�DVVHPEO\�WR�VXLW������WR�WUDQVFHLYHU

FRQQHFWLRQ¥��PHWUHV��SDUW�QR����������������

��� &DEOH�DGDSWRU�NLW�WR�LQWHUIDFH�LQVWDOOHG������FRQWURO�FDEOH�ZLWK�����

DXWR�WXQLQJ�ZKLS�

���� +DQGERRN�IRU�W\SH������

�
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��� +HDY\�GXW\�VSULQJ�IRU������ZKLS�WRS�

��� $QWHQQD�19,6�NLW������IRU�VKRUW�UDQJH�FRPPXQLFDWLRQV��)UHTXHQF\

UDQJH��¤��0+]�

��� 7\SH�5*���FRD[LDO�FDEOH�

���

¤

8+)�W\SH�FRD[LDO�FRQQHFWRU��ZHDWKHUSURRI��WR�VXLW�5*���FDEOH�

&RQWURO�LQWHUIDFH�FDEOH�DVVHPEO\�WR�VXLW������WR�WUDQVFHLYHU

FRQQHFWLRQ¥��PHWUHV��SDUW�QR����������������

��� &DEOH�DGDSWRU�NLW�WR�LQWHUIDFH�LQVWDOOHG������FRQWURO�FDEOH�ZLWK�����

DXWR�WXQLQJ�ZKLS�

���� +DQGERRN�IRU�W\SH������

�
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Specifications

)UHTXHQF\�UDQJH 7UDQVPLW�5HFHLYH�RSHUDWLRQ�

�¤��0+]

5HFHLYH�RQO\��VFDQ�PRGH��

���N+]¤��0+]�

3RZHU�UDWLQJ 9RLFH¥����ZDWWV�3HDN�(QYHORSH

3RZHU��3(3��

3RZHU�FRQVXPSWLRQ 6WDWLF¥���P$

7XQLQJ¥�$��W\SLFDO�

��9'&��QRPLQDO��VXSSOLHG�IURP

WKH�WUDQVFHLYHU�

$QWHQQD�PRXQWLQJ $QWL�YLEUDWLRQ�PRXQW�0���[��PP

WKUHDGHG��SODWHG�VWHHO�VWXG

�VXSSOLHG�ZLWK�QXW�DQG�ZDVKHU�

��PP�ORQJ��$��PP�KROH�LQ�WKH

PRXQWLQJ�VWXG�DOORZV�\RX�WR

LQVHUW�D�VHFXULW\�GHYLFH��VXFK�DV�D

SDGORFN�

,QSXW�LPSHGDQFH ��:

96:5�W\SLFDOO\�������

&RQWURO�FDEOH �P�OHQJWK�RI�PXOWL�FRUH�FDEOH�IRU

LQWHUIDFH�ZLWK�WKH�WUDQVFHLYHU��,W

KDV�D�ED\RQHW�FRQQHFWRU�DW�RQH

HQG�DQG�D����SLQ�¨'©�FRQQHFWRU�DW

WKH�RWKHU�
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&RD[LDO�FDEOH �P�OHQJWK�RI�5*���FDEOH�ILWWHG

ZLWK�5)�ZHDWKHUSURRI�FRQQHFWRUV�

,WV�SXUSRVH�LV�WR�FDUU\�5)�VLJQDOV

EHWZHHQ�WKH�WUDQVFHLYHU�DQG�WKH

DQWHQQD�

6L]H�DQG�ZHLJKW %DVH��VSULQJ�DQG�ZKLS�

����PP�+�����NJ

%DVH�RQO\�

���PP�����NJ�

7HPSHUDWXUH�UDQJH ¤���&�WR�����&�

7XQLQJ�VSHHG ����VHFRQGV�RYHU�IXOO�UDQJH

�¤��0+]�

7\SLFDOO\���VHFRQGV�IRU�JHQHUDOO\

XVHG�RSHUDWLQJ�UDQJH��)RU

H[DPSOH���¤�0+]���¤��0+]�

,I�\RX�ZLVK�WR�XVH�WKH������LQ�ID[�DQG�GDWD�V\VWHPV��FRQWDFW

\RXU�&RGDQ�RIILFH�IRU�LQIRUPDWLRQ�

�
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�
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3. Installing the antenna

7KH�DQWHQQD�LV�D�FULWLFDO�HOHPHQW�LQ�DQ\�FRPPXQLFDWLRQ

V\VWHP��&RUUHFW�LQVWDOODWLRQ�RI�WKH�DQWHQQD�LV�D�YHU\�LPSRUWDQW

IDFWRU�LQ�WKH�RSHUDWLRQ�RI�\RXU�WUDQVFHLYHU�

7KH�DQWHQQD�LV�LQWHQGHG�IRU�XVH�LQ�PRELOH�LQVWDOODWLRQV�DQG

VKRXOG�QRW�EH�FRQVLGHUHG�IRU�IL[HG�EDVH�VWDWLRQ�LQVWDOODWLRQV�

,W�LV�HVVHQWLDO�WKDW�WKH������DQWHQQD�LV�FRQQHFWHG�WR�DQ

HIIHFWLYH�DQG�VWDEOH�5)�JURXQG�SRLQW¥WKH�YHKLFOH�FKDVVLV��,W

LV�IXUWKHU�UHFRPPHQGHG�WKDW�ERG\�SDQHOV�WKDW�DUH�LQ�FORVH

SUR[LPLW\�WR�WKH�LQVWDOOHG�DQWHQQD�DUH�DOVR�ERQGHG�WR�WKH

YHKLFOH�FKDVVLV�

General

0RXQW�WKH�DQWHQQD�RQ�D�VWURQJ�PHWDO�EUDFNHW�DERXW����WR

��PP�WKLFN�ZLWK�D���PP�KROH�IRU�WKH�0���[��PP�WKUHDGHG

PRXQWLQJ�VWXG��3RVLWLRQ�WKH�EUDFNHW�VR�WKDW�WKH�EDVH�ORDGLQJ

FRLO�DQG�WKH�ZKLS�DUH�ZHOO�FOHDU�RI�WKH�YHKLFOH©V�PHWDO�ERG\�

ZRUN��7KLV�ZLOO�LQFUHDVH�WKH�HIIHFWLYHQHVV�RI�WKH�DQWHQQD

WXQLQJ�DQG�JLYH�WKH�JUHDWHVW�UDGLDWLRQ�HIILFLHQF\��7KH�EDVH

ORDGLQJ�FRLO�RFFXSLHV�WKH�WRS�KDOI�RI�WKH�VKURXG�DVVHPEO\

�DERXW����PP��

*HQHUDOO\��RQ�D�YHKLFOH�ZLWK�D�SURWUXGLQJ�ERRW��WKH�DQWHQQD

VKRXOG�EH�SODFHG�DW�WKH�UHDU�VR�DV�QRW�WR�REVWUXFW�WKH�GULYHU©V

YLVLRQ��0DQ\�RII�URDG�YHKLFOHV�GR�QRW�KDYH�D�SURWUXGLQJ�ERRW�

VR�WKH�DQWHQQD�PXVW�EH�PRXQWHG�DW�WKH�IURQW�LQ�WKHVH�FDVHV�

7KH�PRXQWLQJ�EUDFNHW�DQG�DQWHQQD�PXVW�KDYH�D�JRRG�HDUWK

FRQQHFWLRQ�WR�WKH�YHKLFOH�ERG\��$�SRRU�FRQQHFWLRQ�ZLOO�UHVXOW

LQ�SRRU�SHUIRUPDQFH��$Q�HDUWK�VWUDS�LV�SURYLGHG�RQ�WKH�EDVH

RI�WKH�DQWHQQD�WR�HQVXUH�D�VDWLVIDFWRU\�HDUWK�FRQQHFWLRQ�
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3. Installing the antenna

7KH�DQWHQQD�LV�D�FULWLFDO�HOHPHQW�LQ�DQ\�FRPPXQLFDWLRQ

V\VWHP��&RUUHFW�LQVWDOODWLRQ�RI�WKH�DQWHQQD�LV�D�YHU\�LPSRUWDQW

IDFWRU�LQ�WKH�RSHUDWLRQ�RI�\RXU�WUDQVFHLYHU�

7KH�DQWHQQD�LV�LQWHQGHG�IRU�XVH�LQ�PRELOH�LQVWDOODWLRQV�DQG

VKRXOG�QRW�EH�FRQVLGHUHG�IRU�IL[HG�EDVH�VWDWLRQ�LQVWDOODWLRQV�

,W�LV�HVVHQWLDO�WKDW�WKH������DQWHQQD�LV�FRQQHFWHG�WR�DQ

HIIHFWLYH�DQG�VWDEOH�5)�JURXQG�SRLQW¥WKH�YHKLFOH�FKDVVLV��,W

LV�IXUWKHU�UHFRPPHQGHG�WKDW�ERG\�SDQHOV�WKDW�DUH�LQ�FORVH

SUR[LPLW\�WR�WKH�LQVWDOOHG�DQWHQQD�DUH�DOVR�ERQGHG�WR�WKH

YHKLFOH�FKDVVLV�

General

0RXQW�WKH�DQWHQQD�RQ�D�VWURQJ�PHWDO�EUDFNHW�DERXW����WR

��PP�WKLFN�ZLWK�D���PP�KROH�IRU�WKH�0���[��PP�WKUHDGHG

PRXQWLQJ�VWXG��3RVLWLRQ�WKH�EUDFNHW�VR�WKDW�WKH�EDVH�ORDGLQJ

FRLO�DQG�WKH�ZKLS�DUH�ZHOO�FOHDU�RI�WKH�YHKLFOH©V�PHWDO�ERG\�

ZRUN��7KLV�ZLOO�LQFUHDVH�WKH�HIIHFWLYHQHVV�RI�WKH�DQWHQQD

WXQLQJ�DQG�JLYH�WKH�JUHDWHVW�UDGLDWLRQ�HIILFLHQF\��7KH�EDVH

ORDGLQJ�FRLO�RFFXSLHV�WKH�WRS�KDOI�RI�WKH�VKURXG�DVVHPEO\

�DERXW����PP��

*HQHUDOO\��RQ�D�YHKLFOH�ZLWK�D�SURWUXGLQJ�ERRW��WKH�DQWHQQD

VKRXOG�EH�SODFHG�DW�WKH�UHDU�VR�DV�QRW�WR�REVWUXFW�WKH�GULYHU©V

YLVLRQ��0DQ\�RII�URDG�YHKLFOHV�GR�QRW�KDYH�D�SURWUXGLQJ�ERRW�

VR�WKH�DQWHQQD�PXVW�EH�PRXQWHG�DW�WKH�IURQW�LQ�WKHVH�FDVHV�

7KH�PRXQWLQJ�EUDFNHW�DQG�DQWHQQD�PXVW�KDYH�D�JRRG�HDUWK

FRQQHFWLRQ�WR�WKH�YHKLFOH�ERG\��$�SRRU�FRQQHFWLRQ�ZLOO�UHVXOW

LQ�SRRU�SHUIRUPDQFH��$Q�HDUWK�VWUDS�LV�SURYLGHG�RQ�WKH�EDVH

RI�WKH�DQWHQQD�WR�HQVXUH�D�VDWLVIDFWRU\�HDUWK�FRQQHFWLRQ�
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3RVLWLRQ�WKH�EUDFNHW�VR�WKDW�DQ\�IOH[LQJ�RI�WKH�DQWHQQD�ZLOO�QRW

GDPDJH�WKH�YHKLFOH¥EHDU�LQ�PLQG�WKDW�WKH�VKURXG�DVVHPEO\

FDQ�IOH[�DV�PXFK�DV���FP��ZLWKRXW�GDPDJH�

Note: At least the top half of the antenna should be above the height of 
          the boot line.

Figure 3-1  Ideal position for the antenna

7KH�FRD[LDO�DQG�FRQWURO�FDEOHV�DUH�SURYLGHG�ZLWK�FRQQHFWRUV

VR�WKDW�WKH�DQWHQQD�PD\�EH�HDVLO\�UHPRYHG�IURP�WKH�YHKLFOH�

7KHVH�FRQQHFWRUV�DUH�FRQVLGHUHG�WR�EH�ZHDWKHUSURRI�ZKHQ

LQVHUWHG�LQ�WKHLU�PDWLQJ�VRFNHWV�RQ�WKH�DQWHQQD��+RZHYHU��IRU

DGGHG�SURWHFWLRQ�DJDLQVW�GXVW�RU�PRLVWXUH�HQWHULQJ�WKH

FRQQHFWRUV��ZH�UHFRPPHQGHG�WKDW�\RX�ZUDS�WKH�PDWHG

FRQQHFWRUV�LQ�¨7HOFRKHVLYH�3RO\PHUL]LQJ©�WDSH�

/RFDO�UHJXODWLRQV�PD\�FRQWURO�WKH�ORFDWLRQ�RI�DQWHQQDV��)RU

H[DPSOH��WKH�DQWHQQD�VKRXOG�QRW�REVWUXFW�WKH�YLHZ�RI�OLJKWV

DQG�QXPEHU�SODWHV��7KHVH�ODZV�PXVW�EH�REVHUYHG�

�
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FRQQHFWRUV��ZH�UHFRPPHQGHG�WKDW�\RX�ZUDS�WKH�PDWHG

FRQQHFWRUV�LQ�¨7HOFRKHVLYH�3RO\PHUL]LQJ©�WDSH�
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�
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Occasional off-road use

7KH������DQWHQQD�LV�VXLWDEOH�IRU�LQVWDOODWLRQ�RQ�DQ�RII�URDG

YHKLFOH�SURYLGHG�FDUH�LV�WDNHQ�WR�SURYLGH�D�ULJLG�PRXQWLQJ

EUDFNHW�

:KHUH�D�FUDVK�EDU�LV�ILWWHG�WR�WKH�YHKLFOH��WKH�DQWHQQD�PD\�EH

PRXQWHG�EHKLQG�WKH�EDU�IRU�DGGHG�SURWHFWLRQ��+RZHYHU��IRU

EHVW�UDGLDWLRQ�HIILFLHQF\�\RX�VKRXOG�PRXQW�WKH�DQWHQQD�DV

KLJK�DV�SRVVLEOH�DQG�FOHDU�RI�WKH�YHKLFOH�PHWDO�

:KHQ�GULYLQJ�LQ�VFUXE�RU�XQGHUJURZWK��WU\�WR�DYRLG

RYHUKDQJLQJ�EUDQFKHV�ZKLFK�FRXOG�GDPDJH�WKH�VKURXG�RI�WKH

DQWHQQD��:KHQ�WKH�DQWHQQD�LV�QRW�EHLQJ�XVHG��LW�LV

UHFRPPHQGHG�WKDW�\RX�UHPRYH�WKH�ZKLS�VHFWLRQ�

7KH�VKURXG�DVVHPEO\�LV�ZHDWKHUSURRI��KRZHYHU��\RX�VKRXOG

DYRLG�LPPHUVLQJ�LW�LQ�ZDWHU�IRU�SURORQJHG�SHULRGV�

Figure 3-2  Recommended mounting position for
vehicles with a crash-bar

7KH�DQWHQQD�VKRXOG�EH�PRXQWHG�RQ�WKH�SDVVHQJHU�VLGH�RI�WKH

YHKLFOH�WR�PLQLPLVH�REVFXULQJ�WKH�GULYHU©V�YLVLRQ��,I�ORFDO

UHJXODWLRQV�SUHFOXGH�PRXQWLQJ�WKH�DQWHQQD�RQ�WKH�IURQW�RI�WKH

YHKLFOH��WKHQ�WKH�DQWHQQD�FDQ�EH�PRXQWHG�DW�WKH�UHDU�DV

VKRZQ�LQ�)LJXUH������,I�\RX�GR�WKLV�UHPHPEHU�WR�NHHS�WKH�WRS

KDOI�RI�WKH�VKURXG�DVVHPEO\�FOHDU�RI�WKH�YHKLFOH©V�PHWDO�SDUWV�

�
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Figure 3-2  Recommended mounting position for
vehicles with a crash-bar

7KH�DQWHQQD�VKRXOG�EH�PRXQWHG�RQ�WKH�SDVVHQJHU�VLGH�RI�WKH

YHKLFOH�WR�PLQLPLVH�REVFXULQJ�WKH�GULYHU©V�YLVLRQ��,I�ORFDO

UHJXODWLRQV�SUHFOXGH�PRXQWLQJ�WKH�DQWHQQD�RQ�WKH�IURQW�RI�WKH

YHKLFOH��WKHQ�WKH�DQWHQQD�FDQ�EH�PRXQWHG�DW�WKH�UHDU�DV

VKRZQ�LQ�)LJXUH������,I�\RX�GR�WKLV�UHPHPEHU�WR�NHHS�WKH�WRS

KDOI�RI�WKH�VKURXG�DVVHPEO\�FOHDU�RI�WKH�YHKLFOH©V�PHWDO�SDUWV�

�
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Regular off-road use

$V�ZHOO�DV�WKH�SUHFDXWLRQV�\RX�VKRXOG�WDNH�IRU�RFFDVLRQDO�RII�

URDG�XVH��WKLQN�DERXW�VRPH�DGGHG�VDIHW\�PHDVXUHV��)RU

H[DPSOH��ZKHQ�WUDYHOOLQJ�LQ�LVRODWHG�DUHDV�LW�LV�D�JRRG�LGHD�WR

FDUU\�D�VSDUH�DQWHQQD�VXLWDEOH�IRU�XVH�LI�WKH�SULPDU\�DQWHQQD�LV

GDPDJHG�

�
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Regular off-road use

$V�ZHOO�DV�WKH�SUHFDXWLRQV�\RX�VKRXOG�WDNH�IRU�RFFDVLRQDO�RII�

URDG�XVH��WKLQN�DERXW�VRPH�DGGHG�VDIHW\�PHDVXUHV��)RU

H[DPSOH��ZKHQ�WUDYHOOLQJ�LQ�LVRODWHG�DUHDV�LW�LV�D�JRRG�LGHD�WR

FDUU\�D�VSDUH�DQWHQQD�VXLWDEOH�IRU�XVH�LI�WKH�SULPDU\�DQWHQQD�LV

GDPDJHG�

�
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Heavy transport

7KH�DQWHQQD�ZLOO�RSHUDWH�FRUUHFWO\�ZKHQ�PRXQWHG�RQ�KHDY\

WUDQVSRUW�YHKLFOHV�XVLQJ�VHDOHG�RU�JRRG�VHFRQGDU\�URDGV

SURYLGHG�\RX�REVHUYH�WKH�IROORZLQJ�SRLQWV�

x 0RXQWLQJ�DQ\�DQWHQQD�RQ�WKH�WRS�RI�D�YHKLFOH©V�FUDVK�EDU

WHQGV�WR�SURGXFH�H[WUHPH�IRUFHV�RQ�LW�VLQFH�DQ\

YLEUDWLRQV�SURGXFHG�E\�WKH�YHKLFOH�DUH�DPSOLILHG�DW�WKH

WRS�RI�WKH�EDU��2Q�WKH�RWKHU�KDQG��LI�\RX�PRXQW�DQ

DQWHQQD�WRR�ORZ�RQ�D�ODUJH�YHKLFOH��\RX�ZLOO�UHGXFH�LWV

UDGLDWLRQ�HIILFLHQF\�

x 7KLV�SUREOHP�LV�FRPPRQ�WR�DOO�¨+LJK�)UHTXHQF\©��+)�

ZKLS�DQWHQQDV�RQ�ODUJH�YHKLFOHV��,W�PD\�EH�QHFHVVDU\�WR

GHVLJQ�D�PRXQWLQJ�ORFDWLRQ�RQ�WKH�FDE��EHDULQJ�LQ�PLQG

WKH�OHJDO�KHLJKW�OLPLW�DQG�WKH�UHTXLUHG�VXSSRUWLQJ

VWUHQJWK��7KLV�LV�SDUWLFXODUO\�WUXH�IRU�YHKLFOHV�XVHG

PDLQO\�RQ�FRUUXJDWHG�RU�XQIRUPHG�URDGV�

x 0RXQWLQJ�WKH�DQWHQQD�EHKLQG�WKH�FDELQ��HYHQ�ZLWK�WKH

WXQLQJ�DVVHPEO\�DERYH�WKH�OHYHO�RI�WKH�URRI��FDQ�FUHDWH

SUREOHPV�EHFDXVH�WKH�ORDG�LV�RIWHQ�KLJKHU�WKDQ�WKH�FDELQ�

,W�LV�DOVR�GLIILFXOW�WR�GHWHUPLQH�WKH�EHVW�ORFDWLRQ�WR�PRXQW�DQ

DQWHQQD�RQ�YHKLFOHV�VXFK�DV�WKDW�VKRZQ�LQ�)LJXUH������:H

UHFRPPHQG�WKDW�\RX�PRXQW�WKH�DQWHQQD�DV�ORZ�DV�SRVVLEOH�RQ

WKH�FUDVK�EDU��EXW�MXWWLQJ�RXW�IURP�WKH�ERG\�DW�DQ�DQJOH�RI

DERXW�����WR�WKH�YHUWLFDO�

$OWKRXJK�WKH�DQWHQQD�ZKLS�LV�UREXVW�DQG�IOH[LEOH��DYRLG

FRQWDFW�ZLWK�ORZ�RYHUKHDG�REVWUXFWLRQV��DV�GDPDJH�PD\

RFFXU�WR�WKH�ZKLS�
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Heavy transport

7KH�DQWHQQD�ZLOO�RSHUDWH�FRUUHFWO\�ZKHQ�PRXQWHG�RQ�KHDY\

WUDQVSRUW�YHKLFOHV�XVLQJ�VHDOHG�RU�JRRG�VHFRQGDU\�URDGV

SURYLGHG�\RX�REVHUYH�WKH�IROORZLQJ�SRLQWV�

x 0RXQWLQJ�DQ\�DQWHQQD�RQ�WKH�WRS�RI�D�YHKLFOH©V�FUDVK�EDU

WHQGV�WR�SURGXFH�H[WUHPH�IRUFHV�RQ�LW�VLQFH�DQ\

YLEUDWLRQV�SURGXFHG�E\�WKH�YHKLFOH�DUH�DPSOLILHG�DW�WKH

WRS�RI�WKH�EDU��2Q�WKH�RWKHU�KDQG��LI�\RX�PRXQW�DQ

DQWHQQD�WRR�ORZ�RQ�D�ODUJH�YHKLFOH��\RX�ZLOO�UHGXFH�LWV

UDGLDWLRQ�HIILFLHQF\�

x 7KLV�SUREOHP�LV�FRPPRQ�WR�DOO�¨+LJK�)UHTXHQF\©��+)�

ZKLS�DQWHQQDV�RQ�ODUJH�YHKLFOHV��,W�PD\�EH�QHFHVVDU\�WR

GHVLJQ�D�PRXQWLQJ�ORFDWLRQ�RQ�WKH�FDE��EHDULQJ�LQ�PLQG

WKH�OHJDO�KHLJKW�OLPLW�DQG�WKH�UHTXLUHG�VXSSRUWLQJ

VWUHQJWK��7KLV�LV�SDUWLFXODUO\�WUXH�IRU�YHKLFOHV�XVHG

PDLQO\�RQ�FRUUXJDWHG�RU�XQIRUPHG�URDGV�

x 0RXQWLQJ�WKH�DQWHQQD�EHKLQG�WKH�FDELQ��HYHQ�ZLWK�WKH

WXQLQJ�DVVHPEO\�DERYH�WKH�OHYHO�RI�WKH�URRI��FDQ�FUHDWH

SUREOHPV�EHFDXVH�WKH�ORDG�LV�RIWHQ�KLJKHU�WKDQ�WKH�FDELQ�

,W�LV�DOVR�GLIILFXOW�WR�GHWHUPLQH�WKH�EHVW�ORFDWLRQ�WR�PRXQW�DQ

DQWHQQD�RQ�YHKLFOHV�VXFK�DV�WKDW�VKRZQ�LQ�)LJXUH������:H
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RFFXU�WR�WKH�ZKLS�
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Figure 3-3  A typical vehicle highlighting the difficulty
of where to mount the antenna
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Transceiver to antenna cabling

7ZR�FDEOHV�DUH�VXSSOLHG�ZLWK�HDFK�DQWHQQD¥D�FRD[LDO�FDEOH

DQG�D�FRQWURO�FDEOH��7KHVH�FDEOHV�FRQQHFW�GLUHFWO\�IURP�WKH

WUDQVFHLYHU�WR�WKH�VRFNHWV�LQ�WKH�DQWHQQD�EDVH�

7KH�FRD[LDO�FDEOH�LV�D��P�OHQJWK�RI�5*���FDEOH�ILWWHG�ZLWK

8+)�W\SH�ZHDWKHUSURRI�FRQQHFWRUV�DW�HLWKHU�HQG��6FUHZ�RQH

HQG�RI�WKLV�FDEOH�LQWR�WKH�DSSURSULDWH�VRFNHW�LQ�WKH�EDVH�RI�WKH

DQWHQQD�DQG�WKH�RWKHU�LQWR�WKH�DQWHQQD�VRFNHW�DW�WKH�EDFN�RI

WKH�WUDQVFHLYHU�

7KH�FRQWURO�FDEOH�LV�D��P�OHQJWK�RI�PXOWL�FRUH�FDEOH�ZLWK�D

ED\RQHW�FRQQHFWRU�DW�RQH�HQG�DQG�D����SLQ�¨'©�FRQQHFWRU�DW

WKH�RWKHU��3OXJ�WKH�¨'©�FRQQHFWRU�LQWR�WKH�IHPDOH�¨'©

FRQQHFWRU�PDUNHG�$QWHQQD�&RQWURO�DW�WKH�EDFN�RI�WKH

WUDQVFHLYHU��3OXJ�WKH�ED\RQHW�FRQQHFWRU�LQWR�WKH�DSSURSULDWH

VRFNHW�LQ�WKH�EDVH�RI�WKH�DQWHQQD�

3URWHFW�WKH�FDEOHV��DV�IDU�DV�SRVVLEOH��E\�URXWLQJ�WKHP�ZLWKLQ

WKH�ERG\�RI�WKH�YHKLFOH��:KHUH�WKH\�SDVV�WKURXJK�EXONKHDGV�

x PLQLPLVH�WKH�VL]H�RI�WKH�¨'©�FRQQHFWRU�E\�UHPRYLQJ�WKH

¨'©�FRQQHFWRU�FRYHU

x XVH�JURPPHWV�WR�SURWHFW�WKH�FDEOH�LQVXODWLRQ�IURP�EHLQJ

GDPDJHG�

�

Installing the antenna

9350 Automatic tuning whip antenna 3-7

Transceiver to antenna cabling
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3URWHFW�WKH�FDEOHV��DV�IDU�DV�SRVVLEOH��E\�URXWLQJ�WKHP�ZLWKLQ

WKH�ERG\�RI�WKH�YHKLFOH��:KHUH�WKH\�SDVV�WKURXJK�EXONKHDGV�

x PLQLPLVH�WKH�VL]H�RI�WKH�¨'©�FRQQHFWRU�E\�UHPRYLQJ�WKH

¨'©�FRQQHFWRU�FRYHU

x XVH�JURPPHWV�WR�SURWHFW�WKH�FDEOH�LQVXODWLRQ�IURP�EHLQJ

GDPDJHG�

�
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Control cable pin connections

7KH�IROORZLQJ�WDEOH�VKRZV�WKH�VWDQGDUG�SLQ�FRQQHFWLRQV�IRU

WKH�FRQWURO�FDEOH�

7UDQVFHLYHU $QWHQQD

������ $¥���9'&

������ %¥(DUWK

� &¥7XQH

� '¥6FDQ

�� (¥,QGLFDWRU

)¥1RW�XVHG

Table 3-1  Control cable pin connections
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9350 Automatic tuning whip antenna Addendum–1

Addendum–Application note 17-60034
,VVXH���$SULO�����

9350 Automatic tuning whip antenna control cable installations

Scope

7KLV�DSSOLFDWLRQ�QRWH�LGHQWLILHV�WKH�YDULRXV�DQG�DFFHSWHG

PHWKRGV�RI�LQVWDOOLQJ�WKH������DXWRPDWLF�WXQLQJ�ZKLS�DQWHQQD

WR�&RGDQ�WUDQVFHLYHUV��DQG�WKH�VSHFLILF�VHOHFWLRQ�RI�WKH

LQWHUIDFH�FRQWURO�FDEOH�

$OWKRXJK�LW�LV�SUHIHUUHG�WKDW�WKH������EH�LQVWDOOHG�ZLWK�LW
V

RZQ�QRPLQDWHG�FRQWURO�FDEOH��RQ�VRPH�H[LVWLQJ�PRELOH

LQVWDOODWLRQV�WKLV�PD\�EH�LQFRQYHQLHQW��,Q�WKLV�FDVH��H[LVWLQJ

DQWHQQD�FRQWURO�FDEOLQJ�PD\�EH�UHWDLQHG�WKURXJK�WKH�XVH�RI

WKH�FDEOH�DGDSWRU�NLW�3�1R����������

Details

����%�������������DQG������VHULHV�WUDQVFHLYHUV�ILWWHG�ZLWK

2SWLRQ�$'��$QWHQQD�'ULYHU�

2SWLRQ�$'�LV�QRW�FRPSDWLEOH�ZLWK�WKH������DQWHQQD�DQG��LI

ILWWHG�ZLWKLQ�WKH�WUDQVFHLYHU��PXVW�EH�UHPRYHG�IRU�LW�WR

RSHUDWH��7KH�H[LVWHQFH�RI�2SWLRQ�$'�LQ�D�WUDQVFHLYHU�FDQ�EH

LGHQWLILHG�H[WHUQDOO\�E\�WKH�VWLFNHU��:DUQLQJ��&RQQHFW�WR

�����2QO\���DERYH�WKH�$QWHQQD�&RQWURO�SRUW�FRQQHFWRU�DW�WKH

UHDU�RI�WKH�WUDQVFHLYHU��3UHIHUUHG�SUDFWLFH�LV�WR�UHPRYH�WKH

2SWLRQ�$'�3&%���VHH�DGGHQGXP�SDJH�������DQG�XVH�DQWHQQD

FRQWURO�FDEOH�3�1R��������������WR�FRQQHFW�WKH�WUDQVFHLYHU

WR�WKH�DQWHQQD��PLQLPLVLQJ�WKH�QXPEHU�RI�FRQQHFWLRQ�SRLQWV�DV

VKRZQ�LQ�)LJXUH���
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LGHQWLILHG�H[WHUQDOO\�E\�WKH�VWLFNHU��:DUQLQJ��&RQQHFW�WR

�����2QO\���DERYH�WKH�$QWHQQD�&RQWURO�SRUW�FRQQHFWRU�DW�WKH
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Application note 17-60034

Addendum-2 9350 Automatic tuning whip antenna

&RQWURO�FDEOH�������������

����
7UDQVFHLYHU
�1R�2SW�$'�

Figure 1: 8528B, 8528, 9313, 9480 series transceivers without Option AD
but with standard 9350 control cable

+RZHYHU��LI�WKH�LQVWDOODWLRQ�SUHYLRXVO\�KDG�DQ������DXWRPDWLF

WXQLQJ�ZKLS�DQWHQQD�
&
�RU�
'
�VHULHV��WKHQ��E\�ILWWLQJ�WKH

DGDSWRU�NLW�&RGH�������3&%�3�1R��������������LQ�WKH

WUDQVFHLYHU��LW�LV�SRVVLEOH�WR�UHWDLQ�WKH�H[LVWLQJ�DQWHQQD�FRQWURO

FDEOH�3�1R���������������$OVR�WKH�DGDSWRU�FDEOH

�3�1R���������������PXVW�EH�ILWWHG�DW�WKH�DQWHQQD�HQG�RI�WKH

FDEOH�WR�EH�FRPSDWLEOH�ZLWK�WKH������FRQQHFWRU�DV�VKRZQ�LQ

)LJXUH���
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&RQWURO�FDEOH�������������

����
7UDQVFHLYHU
�1R�2SW�$'�

Figure 1: 8528B, 8528, 9313, 9480 series transceivers without Option AD
but with standard 9350 control cable

+RZHYHU��LI�WKH�LQVWDOODWLRQ�SUHYLRXVO\�KDG�DQ������DXWRPDWLF

WXQLQJ�ZKLS�DQWHQQD�
&
�RU�
'
�VHULHV��WKHQ��E\�ILWWLQJ�WKH

DGDSWRU�NLW�&RGH�������3&%�3�1R��������������LQ�WKH

WUDQVFHLYHU��LW�LV�SRVVLEOH�WR�UHWDLQ�WKH�H[LVWLQJ�DQWHQQD�FRQWURO

FDEOH�3�1R���������������$OVR�WKH�DGDSWRU�FDEOH

�3�1R���������������PXVW�EH�ILWWHG�DW�WKH�DQWHQQD�HQG�RI�WKH

FDEOH�WR�EH�FRPSDWLEOH�ZLWK�WKH������FRQQHFWRU�DV�VKRZQ�LQ

)LJXUH���
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9350 Automatic tuning whip antenna Addendum–3

&RQWURO�FDEOH�������������

�����

3DUW�RI
$GDSWRU�.LW
��������

7UDQVFHLYHU
�1R�2SW�$'�

3DUW�RI�$GDSWRU�.LW���������

Figure 2: 8528B, 8528, 9313, 9480 series transceivers with existing
8558C/D control cable

����%�������DQG�;��WUDQVFHLYHUV�RSHUDWLQJ�ZLWK

DXWRPDWLF�WXQLQJ�DQWHQQDV�FRQQHFWHG�YLD�DQ�����&

DQWHQQD�FRQWURO�XQLW

,Q�WKLV�FRQILJXUDWLRQ��WKH������DQG�FRQWURO�FDEOH

3�1R��������������DUH�D�GLUHFW�UHSODFHPHQW�IRU�WKH�����&

DQWHQQD�FRQWURO�XQLW�DQG�DVVRFLDWHG�DXWRPDWLF�WXQLQJ�DQWHQQD�

([LVWLQJ�FRQWURO�FDEOHV�DUH�QRW�WR�EH�UHWDLQHG��5)�FRD[LDO

FDEOHV�PD\�EH�UHWDLQHG�LI�FRQVLGHUHG�WR�EH�LQ�D�JRRG�VWDWH�RI

UHSDLU�

&RQWURO�FDEOH�������������

����

;�

Figure 3: X2 transceiver with standard 9350 control cable 9323 and 9360
series transceivers.
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����%�������DQG�;��WUDQVFHLYHUV�RSHUDWLQJ�ZLWK
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,Q�WKLV�FRQILJXUDWLRQ��WKH������DQG�FRQWURO�FDEOH

3�1R��������������DUH�D�GLUHFW�UHSODFHPHQW�IRU�WKH�����&

DQWHQQD�FRQWURO�XQLW�DQG�DVVRFLDWHG�DXWRPDWLF�WXQLQJ�DQWHQQD�

([LVWLQJ�FRQWURO�FDEOHV�DUH�QRW�WR�EH�UHWDLQHG��5)�FRD[LDO

FDEOHV�PD\�EH�UHWDLQHG�LI�FRQVLGHUHG�WR�EH�LQ�D�JRRG�VWDWH�RI

UHSDLU�

&RQWURO�FDEOH�������������

����

;�

Figure 3: X2 transceiver with standard 9350 control cable 9323 and 9360
series transceivers.



Application note 17-60034

Addendum-4 9350 Automatic tuning whip antenna

Installations employing 9323 and 9360 series transceivers
will generally be installed using antenna control cable
P/No. 08-05062-001 as shown in Figure 4.

Control cable 08-05062-001

9350
9323/9360

Figure 4: 9323, 9360 series transceivers with standard 9350 control
cable

However, if the installation previously had an 8558 automatic
tuning whip antenna 'C' or 'D' series, then, by fitting the
adaptor kit Code 753 - PCB P/No 08-05182-001 in the
transceiver, it is possible to retain the existing antenna control
cable P/No 08-04674-001. Also the adaptor cable
(P/No 08-05183-001) must be fitted at the antenna end of the
cable to be compatible with the 9350 connector as shown in
Figure 5.

Control cable 08-04674-001

9350

Part of
Adaptor Kit

15-00753

Part of Adaptor Kit 15-00753

9323/9360

Figure 5: 9323, 9360 series transceivers with existing 8558C/D control
cable
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Application note 17-60034

9350 Automatic tuning whip antenna Addendum–5

Option AD removal from 8528B, 8528, 9313 and 9480 series
transceivers

5HIHU�WR�LWHP�QXPEHUV�LQ�)LJXUH���

L�� 7XUQ�WKH�WUDQVFHLYHU�RII�DQG�GLVFRQQHFW�SRZHU�E\

XQSOXJJLQJ�WKH�QRQ�UHYHUVLEOH�'&�SRZHU�FRQQHFWRU�DW

WKH�UHDU�RI�WKH�WUDQVFHLYHU��'LVFRQQHFW�DQ\�FRQWURO�DQG

5)�FDEOHV�

LL�� 5HPRYH�WKH�WUDQVFHLYHU�IURP�LW
V�PRXQWLQJ�DUUDQJHPHQWV

VR�WKDW�LW�FDQ�EH�ZRUNHG�RQ�ZLWK�HDVH�

LLL�� 5HPRYH�WKH���VFUHZV�VHFXULQJ�WKH�ERWWRP�FRYHU�WR�WKH

FKDVVLV��5HPRYH�WKH�FRYHU�SODWH�

LY�� 8QSOXJ�WKH�$QWHQQD�&RQWURO�SRUW�ULEERQ�FDEOH�IURP�WKH

2SWLRQ�$'�3&%��3�1R����������������'LVFRQQHFW�WKH

ORRP�VRFNHWV�IURP�WKH���SLQ�SOXJV�RQ�WKH

0LFURSURFHVVRU�3&%�DQG�3RZHU�$PSOLILHU��3$�

UHVSHFWLYHO\��RSHQLQJ�WKH�FDEOH�FODPS��,WHP����RQ�WKH

ODWWHU�VR�WKDW�WKH�ORRP�FDQ�EH�UHPRYHG�IURP�LWV�IL[LQJ

SRLQW�RQ�WKH�3$�PHWDOZRUN��5HPRYH�WKH�FRXQWHUVXQN

0��FURVV�KHDG�VFUHZ��,WHP����VHFXULQJ�WKH�UHJXODWRU

KHDWVLQN�WR�WKH�WUDQVFHLYHU�VLGH�SDQHO��:LWKGUDZ�WKH

VFUHZ��QXW�DQG�ZDVKHU��,WHPV������	����

Y�� 5HPRYH�WKH�0��[����FURVV�KHDG�VFUHZ��,WHP����VHFXULQJ

WKH�2SWLRQ�$'�3&%��,WHP����WR�WKH�PRWKHUERDUG�

&DUHIXOO\�UHPRYH�WKH�3&%�IURP�WKH�PRWKHUERDUG

FRQQHFWRU�DQG�ZLWKGUDZ�IURP�WKH�WUDQVFHLYHU��5HWDLQ�WKH

0��[����VFUHZ�ZLWK�WKH�2SWLRQ�$'�3&%�

YL�� 5HSODFH�WKH�FRXQWHUVXQN�0��FURVV�KHDG�VFUHZ��QXW�DQG

ZDVKHU��,WHPV������	����VHFXULQJ�WKH�PHWDO�EUDFNHW�WR�WKH

WUDQVFHLYHU�VLGH�SDQHO��)LW�D�QHZ�LWHP�����0��[���VFUHZ

�SURYLGHG�ZLWK�WKLV�$SSOLFDWLRQ�QRWH���7KLV�LV�LPSRUWDQW

WR�UHWDLQ�WKH�PHFKDQLFDO�VWUHQJWK�EHWZHHQ�LQWHUQDO

DVVHPEOLHV�

YLL�� &RQQHFW�WKH�$QWHQQD�&RQWURO�ULEERQ�FDEOH�GLUHFWO\�WR�WKH

PRWKHUERDUG�FRQQHFWRU�SUHYLRXVO\�RFFXSLHG�E\�WKH

2SWLRQ�$'�3&%�
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9350 Automatic tuning whip antenna Addendum–5

Option AD removal from 8528B, 8528, 9313 and 9480 series
transceivers

5HIHU�WR�LWHP�QXPEHUV�LQ�)LJXUH���

L�� 7XUQ�WKH�WUDQVFHLYHU�RII�DQG�GLVFRQQHFW�SRZHU�E\

XQSOXJJLQJ�WKH�QRQ�UHYHUVLEOH�'&�SRZHU�FRQQHFWRU�DW

WKH�UHDU�RI�WKH�WUDQVFHLYHU��'LVFRQQHFW�DQ\�FRQWURO�DQG

5)�FDEOHV�

LL�� 5HPRYH�WKH�WUDQVFHLYHU�IURP�LW
V�PRXQWLQJ�DUUDQJHPHQWV

VR�WKDW�LW�FDQ�EH�ZRUNHG�RQ�ZLWK�HDVH�

LLL�� 5HPRYH�WKH���VFUHZV�VHFXULQJ�WKH�ERWWRP�FRYHU�WR�WKH

FKDVVLV��5HPRYH�WKH�FRYHU�SODWH�

LY�� 8QSOXJ�WKH�$QWHQQD�&RQWURO�SRUW�ULEERQ�FDEOH�IURP�WKH

2SWLRQ�$'�3&%��3�1R����������������'LVFRQQHFW�WKH

ORRP�VRFNHWV�IURP�WKH���SLQ�SOXJV�RQ�WKH

0LFURSURFHVVRU�3&%�DQG�3RZHU�$PSOLILHU��3$�

UHVSHFWLYHO\��RSHQLQJ�WKH�FDEOH�FODPS��,WHP����RQ�WKH

ODWWHU�VR�WKDW�WKH�ORRP�FDQ�EH�UHPRYHG�IURP�LWV�IL[LQJ

SRLQW�RQ�WKH�3$�PHWDOZRUN��5HPRYH�WKH�FRXQWHUVXQN

0��FURVV�KHDG�VFUHZ��,WHP����VHFXULQJ�WKH�UHJXODWRU

KHDWVLQN�WR�WKH�WUDQVFHLYHU�VLGH�SDQHO��:LWKGUDZ�WKH

VFUHZ��QXW�DQG�ZDVKHU��,WHPV������	����

Y�� 5HPRYH�WKH�0��[����FURVV�KHDG�VFUHZ��,WHP����VHFXULQJ

WKH�2SWLRQ�$'�3&%��,WHP����WR�WKH�PRWKHUERDUG�

&DUHIXOO\�UHPRYH�WKH�3&%�IURP�WKH�PRWKHUERDUG

FRQQHFWRU�DQG�ZLWKGUDZ�IURP�WKH�WUDQVFHLYHU��5HWDLQ�WKH

0��[����VFUHZ�ZLWK�WKH�2SWLRQ�$'�3&%�

YL�� 5HSODFH�WKH�FRXQWHUVXQN�0��FURVV�KHDG�VFUHZ��QXW�DQG

ZDVKHU��,WHPV������	����VHFXULQJ�WKH�PHWDO�EUDFNHW�WR�WKH

WUDQVFHLYHU�VLGH�SDQHO��)LW�D�QHZ�LWHP�����0��[���VFUHZ

�SURYLGHG�ZLWK�WKLV�$SSOLFDWLRQ�QRWH���7KLV�LV�LPSRUWDQW

WR�UHWDLQ�WKH�PHFKDQLFDO�VWUHQJWK�EHWZHHQ�LQWHUQDO

DVVHPEOLHV�

YLL�� &RQQHFW�WKH�$QWHQQD�&RQWURO�ULEERQ�FDEOH�GLUHFWO\�WR�WKH

PRWKHUERDUG�FRQQHFWRU�SUHYLRXVO\�RFFXSLHG�E\�WKH

2SWLRQ�$'�3&%�



Application note 17-60034

Addendum-6 9350 Automatic tuning whip antenna

YLLL�� 5HSODFH�WKH�WUDQVFHLYHU�ERWWRP�FRYHU�DQG�WKH���VHFXULQJ

VFUHZV��5HPRYH�WKH�ZDUQLQJ�ODEHO��,WHP����DQG�UHWXUQ

WKH�WUDQVFHLYHU�WR�LW
V�RULJLQDO�RSHUDWLQJ�SRVLWLRQ�

5HFRQQHFW�SRZHU�DQG�DQ\�RWKHU�FDEOHV�WKDW�DUH�UHTXLUHG

IRU�RSHUDWLRQ�

Figure 6: View of 8528B, 5828 transceiver with bottom cover removed
showing Option AD

Application note 17-60034

Addendum-6 9350 Automatic tuning whip antenna

YLLL�� 5HSODFH�WKH�WUDQVFHLYHU�ERWWRP�FRYHU�DQG�WKH���VHFXULQJ

VFUHZV��5HPRYH�WKH�ZDUQLQJ�ODEHO��,WHP����DQG�UHWXUQ

WKH�WUDQVFHLYHU�WR�LW
V�RULJLQDO�RSHUDWLQJ�SRVLWLRQ�

5HFRQQHFW�SRZHU�DQG�DQ\�RWKHU�FDEOHV�WKDW�DUH�UHTXLUHG

IRU�RSHUDWLRQ�

Figure 6: View of 8528B, 5828 transceiver with bottom cover removed
showing Option AD



Application note 17-60034

9350 Automatic tuning whip antenna Addendum–7

Summary table

7UDQVFHLYHU $QWHQQD�&RQWURO�&DEOH $GDSWRU�.LW

��������

����%�������ZLWKRXW�2SW��$' ������������ 12

����%�������ZLWK�2SW��$'�UHPRYHG ������������ 12

������������ <(6

����%�������ZLWK������&RQWURO�8QLW ������������ 12

����������ZLWKRXW�2SW��$' ������������ 12

����������ZLWK�2SW��$'�UHPRYHG ������������ 12

������������ <(6

;��ZLWK������&RQWURO�8QLW ������������ 12

��������� ������������ 12

������������ <(6

�DVVXPHV�LQVWDOODWLRQ�LV�XVLQJ�D�FRQWURO�FDEOH�IURP�D�SUHYLRXVO\�LQVWDOOHG������
&


RU�
'
VHULHV�DXWR�ZKLS�

�

Application note 17-60034

9350 Automatic tuning whip antenna Addendum–7

Summary table

7UDQVFHLYHU $QWHQQD�&RQWURO�&DEOH $GDSWRU�.LW

��������

����%�������ZLWKRXW�2SW��$' ������������ 12

����%�������ZLWK�2SW��$'�UHPRYHG ������������ 12

������������ <(6

����%�������ZLWK������&RQWURO�8QLW ������������ 12

����������ZLWKRXW�2SW��$' ������������ 12

����������ZLWK�2SW��$'�UHPRYHG ������������ 12

������������ <(6

;��ZLWK������&RQWURO�8QLW ������������ 12

��������� ������������ 12

������������ <(6

�DVVXPHV�LQVWDOODWLRQ�LV�XVLQJ�D�FRQWURO�FDEOH�IURP�D�SUHYLRXVO\�LQVWDOOHG������
&


RU�
'
VHULHV�DXWR�ZKLS�

�



Application note 17-60034

Addendum-8 9350 Automatic tuning whip antenna

Application note 17-60034

Addendum-8 9350 Automatic tuning whip antenna



9350 Automatic tuning whip antenna 4-1

4. Operating the antenna

7KH�7\SH������DQWHQQD�KDV�WZR�PRGHV�RI�RSHUDWLRQ�

x VFDQ�PRGH

x WXQHG�PRGH�

Scan mode

:KHQ�WKH�DQWHQQD�LV�LQ�VFDQ�PRGH��WKH�WUDQVFHLYHU�FDQ�RSHUDWH

DV�D�VLPSOH�UHFHLYHU��VFDQQLQJ�WKURXJK�DOO�LWV�SURJUDPPHG

IUHTXHQFLHV�

,Q�VFDQ�PRGH��WKH�DQWHQQD�RSHUDWHV�DV�DQ�¨DFWLYH�DQWHQQD©��WKDW

LV��D�VPDOO�DPSOLILHU�LV�VZLWFKHG�LQWR�WKH�DQWHQQD�FLUFXLW

PDNLQJ�LW�VHQVLWLYH�HQRXJK�WR�UHFHLYH�VLJQDOV¥DQ\�PLVPDWFK

LV�GLVUHJDUGHG��7KLV�UHPRYHV�WKH�QHHG�WR�UHWXQH�DW�HDFK

IUHTXHQF\�

7R�VWDUW�WKH�VFDQ�PRGH��SUHVV�WKH�6FDQ�EXWWRQ�RQ�WKH

WUDQVFHLYHU�

�

9350 Automatic tuning whip antenna 4-1

4. Operating the antenna

7KH�7\SH������DQWHQQD�KDV�WZR�PRGHV�RI�RSHUDWLRQ�

x VFDQ�PRGH

x WXQHG�PRGH�

Scan mode

:KHQ�WKH�DQWHQQD�LV�LQ�VFDQ�PRGH��WKH�WUDQVFHLYHU�FDQ�RSHUDWH

DV�D�VLPSOH�UHFHLYHU��VFDQQLQJ�WKURXJK�DOO�LWV�SURJUDPPHG

IUHTXHQFLHV�

,Q�VFDQ�PRGH��WKH�DQWHQQD�RSHUDWHV�DV�DQ�¨DFWLYH�DQWHQQD©��WKDW

LV��D�VPDOO�DPSOLILHU�LV�VZLWFKHG�LQWR�WKH�DQWHQQD�FLUFXLW

PDNLQJ�LW�VHQVLWLYH�HQRXJK�WR�UHFHLYH�VLJQDOV¥DQ\�PLVPDWFK

LV�GLVUHJDUGHG��7KLV�UHPRYHV�WKH�QHHG�WR�UHWXQH�DW�HDFK

IUHTXHQF\�

7R�VWDUW�WKH�VFDQ�PRGH��SUHVV�WKH�6FDQ�EXWWRQ�RQ�WKH

WUDQVFHLYHU�

�



Operating the antenna

4-2 9350 Automatic tuning whip antenna

Tuned mode

:LWK�WKH�DQWHQQD�LQ�WKH�WXQHG�PRGH��WKH�WUDQVFHLYHU�RSHUDWHV

DV�D�QRUPDO�WUDQVFHLYHU��7KDW�LV��LW�FDQ�WUDQVPLW�DQG�UHFHLYH

VLJQDOV�DV�UHTXLUHG�

7R�WXQH�WKH�DQWHQQD��SUHVV�WKH�7XQH�EXWWRQ�RQ�WKH�WUDQVFHLYHU�

�

Operating the antenna

4-2 9350 Automatic tuning whip antenna

Tuned mode

:LWK�WKH�DQWHQQD�LQ�WKH�WXQHG�PRGH��WKH�WUDQVFHLYHU�RSHUDWHV

DV�D�QRUPDO�WUDQVFHLYHU��7KDW�LV��LW�FDQ�WUDQVPLW�DQG�UHFHLYH

VLJQDOV�DV�UHTXLUHG�

7R�WXQH�WKH�DQWHQQD��SUHVV�WKH�7XQH�EXWWRQ�RQ�WKH�WUDQVFHLYHU�

�



9350 Automatic tuning whip antenna 5-1

5. Technical description

7KLV�&KDSWHU�GHVFULEHV�WKH�IXQFWLRQV�RI�WKH�FLUFXLW�RQ�WKH

3ULQWHG�&LUFXLW�%RDUG��3&%��DVVHPEO\�QR���������������

&RQWURO�3&%�LQ�WKH�EDVH�RI�WKH�DQWHQQD��7KH�FLUFXLW�GLDJUDP

LV�VKRZQ�LQ�FKDSWHU���RQ�D�IROG�RXW�SDJH�VR�\RX�FDQ�ORRN�DW

WKH�GLDJUDP�ZKLOH�\RX�UHDG�WKH�H[SODQDWLRQ�

9350 Automatic tuning whip antenna 5-1

5. Technical description

7KLV�&KDSWHU�GHVFULEHV�WKH�IXQFWLRQV�RI�WKH�FLUFXLW�RQ�WKH

3ULQWHG�&LUFXLW�%RDUG��3&%��DVVHPEO\�QR���������������

&RQWURO�3&%�LQ�WKH�EDVH�RI�WKH�DQWHQQD��7KH�FLUFXLW�GLDJUDP

LV�VKRZQ�LQ�FKDSWHU���RQ�D�IROG�RXW�SDJH�VR�\RX�FDQ�ORRN�DW

WKH�GLDJUDP�ZKLOH�\RX�UHDG�WKH�H[SODQDWLRQ�



Technical description

5-2 9350 Automatic tuning whip antenna

RF path

7KH�WUDQVPLWWHU�RXWSXW�LV�FRXSOHG�E\�D���:�FRD[LDO�FDEOH�WR

FRQQHFWRU�-���)URP�KHUH��WKLV�RXWSXW�LV�DSSOLHG�WKURXJK

FXUUHQW�DQG�YROWDJH�WUDQVIRUPHUV�7��DQG�7��WR�WKH�ILUVW�RI�WZR

LPSHGDQFH�PDWFKLQJ�DXWR�WUDQVIRUPHUV�7��DQG�7��

)URP�DXWR�WUDQVIRUPHU�7���WKH�WUDQVPLWWHG�VLJQDO�LV�IHG

WKURXJK�UHOD\�FRQWDFWV�.��$�DQG�.��%�WR�WKH�WXQHG�ZKLS

DQWHQQD�

&XUUHQW�WUDQVIRUPHU�7���YROWDJH�WUDQVIRUPHU�7���DQG

DVVRFLDWHG�FRPSRQHQWV�IRUP�WKH�96:5�GHWHFWRU�FLUFXLW��7KLV

SURYLGHV�WKH�PLFURFRQWUROOHU�ZLWK�LQIRUPDWLRQ�RQ�WKH�WXQLQJ

RI�WKH�DQWHQQD�

7DSSHG�DXWR�WUDQVIRUPHUV�7��DQG�7���VHOHFWHG�E\�UHOD\V�.�

DQG�.���SURYLGH�IRXU�LPSHGDQFH�VHWWLQJV�EHWZHHQ�WKH�DQWHQQD

DQG�WKH�WUDQVPLWWHU�

$�VDPSOH�RI�WKH�5)�LV�SDVVHG�WKURXJK�&���WR�WKH�LQSXW�RI�WKH

ILUVW�GLYLGHU�FLUFXLW�,&��%�SLQ�����'LRGHV�'��DQG�'��SURWHFW

WKH�GLYLGHU�E\�OLPLWLQJ�WKH�5)�VZLQJ�

7KH�UHFHLYH�VLJQDO�IROORZV�WKH�UHYHUVH�SDWK�WR�WKDW�WDNHQ�E\

WKH�WUDQVPLW�SDWK�

�

Technical description

5-2 9350 Automatic tuning whip antenna

RF path

7KH�WUDQVPLWWHU�RXWSXW�LV�FRXSOHG�E\�D���:�FRD[LDO�FDEOH�WR

FRQQHFWRU�-���)URP�KHUH��WKLV�RXWSXW�LV�DSSOLHG�WKURXJK

FXUUHQW�DQG�YROWDJH�WUDQVIRUPHUV�7��DQG�7��WR�WKH�ILUVW�RI�WZR

LPSHGDQFH�PDWFKLQJ�DXWR�WUDQVIRUPHUV�7��DQG�7��

)URP�DXWR�WUDQVIRUPHU�7���WKH�WUDQVPLWWHG�VLJQDO�LV�IHG

WKURXJK�UHOD\�FRQWDFWV�.��$�DQG�.��%�WR�WKH�WXQHG�ZKLS

DQWHQQD�

&XUUHQW�WUDQVIRUPHU�7���YROWDJH�WUDQVIRUPHU�7���DQG

DVVRFLDWHG�FRPSRQHQWV�IRUP�WKH�96:5�GHWHFWRU�FLUFXLW��7KLV

SURYLGHV�WKH�PLFURFRQWUROOHU�ZLWK�LQIRUPDWLRQ�RQ�WKH�WXQLQJ

RI�WKH�DQWHQQD�

7DSSHG�DXWR�WUDQVIRUPHUV�7��DQG�7���VHOHFWHG�E\�UHOD\V�.�

DQG�.���SURYLGH�IRXU�LPSHGDQFH�VHWWLQJV�EHWZHHQ�WKH�DQWHQQD

DQG�WKH�WUDQVPLWWHU�

$�VDPSOH�RI�WKH�5)�LV�SDVVHG�WKURXJK�&���WR�WKH�LQSXW�RI�WKH

ILUVW�GLYLGHU�FLUFXLW�,&��%�SLQ�����'LRGHV�'��DQG�'��SURWHFW

WKH�GLYLGHU�E\�OLPLWLQJ�WKH�5)�VZLQJ�

7KH�UHFHLYH�VLJQDO�IROORZV�WKH�UHYHUVH�SDWK�WR�WKDW�WDNHQ�E\

WKH�WUDQVPLW�SDWK�

�



Technical description

9350 Automatic tuning whip antenna 5-3

Scan

:KHQ�VFDQ�PRGH�LV�VHOHFWHG��WKH�DQWHQQD�LV�QRUPDOO\�UHTXLUHG

WR�UHFHLYH�VLJQDOV�RYHU�D�EURDG�EDQG�RI�IUHTXHQFLHV��7R

DFKLHYH�WKLV��WKH�DQWHQQD�LV�DGMXVWHG�IRU�PLQLPXP�LQGXFWDQFH

DQG�FRXSOHG�WKURXJK�VZLWFKHG�UHOD\�FRQWDFWV�.��%�WR�WKH

LQSXW�RI�D�WZR�VWDJH�DPSOLILHU�FRQVLVWLQJ�RI�9���DQG�9���DQG

DVVRFLDWHG�FRPSRQHQWV��7KLV�SURYLGHV�D�KLJK�LQSXW�LPSHGDQFH

DQG���:�RXWSXW�WR�PDWFK�WKH�UHFHLYH�LQSXW�RI�WKH�WUDQVFHLYHU�

:KHQ�WHUPLQDWHG�E\�WKH�UHFHLYHU��WKH�DPSOLILHU�KDV�D�QRPLQDO

]HUR�YROWDJH�JDLQ�

�

Technical description

9350 Automatic tuning whip antenna 5-3

Scan

:KHQ�VFDQ�PRGH�LV�VHOHFWHG��WKH�DQWHQQD�LV�QRUPDOO\�UHTXLUHG

WR�UHFHLYH�VLJQDOV�RYHU�D�EURDG�EDQG�RI�IUHTXHQFLHV��7R

DFKLHYH�WKLV��WKH�DQWHQQD�LV�DGMXVWHG�IRU�PLQLPXP�LQGXFWDQFH

DQG�FRXSOHG�WKURXJK�VZLWFKHG�UHOD\�FRQWDFWV�.��%�WR�WKH

LQSXW�RI�D�WZR�VWDJH�DPSOLILHU�FRQVLVWLQJ�RI�9���DQG�9���DQG

DVVRFLDWHG�FRPSRQHQWV��7KLV�SURYLGHV�D�KLJK�LQSXW�LPSHGDQFH

DQG���:�RXWSXW�WR�PDWFK�WKH�UHFHLYH�LQSXW�RI�WKH�WUDQVFHLYHU�

:KHQ�WHUPLQDWHG�E\�WKH�UHFHLYHU��WKH�DPSOLILHU�KDV�D�QRPLQDO

]HUR�YROWDJH�JDLQ�

�



Technical description

5-4 9350 Automatic tuning whip antenna

Microcontroller

7KH�PLFURFRQWUROOHU�,&���FRQVLVWV�RI�5HDG�2QO\�0HPRU\

�520���5DQGRP�$FFHVV�0HPRU\��5$0���WZR���ELW�DQG�RQH

��ELW�,�2�SRUWV�DQG�LV�FORFNHG�DW�D��0+]�UDWH��7KH�VWDWLF

RSHUDWLRQ�RI�WKH�,�2�SRUWV�PHDQV�WKH�RXWSXWV�GR�QRW�QHHG�WR�EH

ODWFKHG�RQ�FRPSOHWLRQ�RI�WKH�WXQH�RU�VFDQ�SURJUDP�

7KHUH�DUH�D�QXPEHU�RI�FRPSRQHQWV�FRQQHFWHG�WR�,&��ZKLFK

HQDEOH�LW�WR�FDUU\�RXW�WKH�WXQLQJ�SURFHVV�

9� 7KLV�WUDQVLVWRU�FRQGXFWV�ZKHQ�WKH�WXQLQJ

SURFHVV�KDV�VWDUWHG��,W�KROGV�WKH�WUDQVPLWWHU

LQ�WXQH�PRGH�XQWLO�WKH�DQWHQQD�LV�WXQHG�

,&��$�	

,&��%

7KH�WZR�GLYLGHUV��HDFK�RQH�GLYLGLQJ�E\

HLJKW��DUH�FDVFDGHG�WR�GLYLGH�WKH�5)�E\����

7KLV�IUHTXHQF\�LV�PHDVXUHG�E\�WKH

PLFURFRQWUROOHU�E\�FRPSDULQJ�LW�ZLWK�WKH

�0+]�FORFN��7KH�YDOXH�LV�QRZ�FRPSDUHG

ZLWK�WKH�YDOXH�KHOG�LQ�WKH�((3520��,&���

DQG�WKH�PLFURFRQWUROOHU�FDQ�GHWHUPLQH�ZKLFK

GLUHFWLRQ�WR�VWDUW�GULYLQJ�WKH�VWHSSHU�PRWRU�

,&� 7KLV�LV�DQ�((3520�ZKLFK�FRQWDLQV�WKH�ODVW�

WXQHG�IUHTXHQF\��7KH�PLFURFRQWUROOHU�XVHV

WKLV�LQIRUPDWLRQ�ZKHQ�LW�UHFHLYHV�WKH�QH[W

WXQH�FRPPDQG�WR�GHWHUPLQH�WKH�GLUHFWLRQ�WR

GULYH�WKH�WXQLQJ�PHFKDQLVP�

,&��$ 7KH�VLJQDO�IURP�WKH�IRUZDUG�GHWHFWRU�LV

DSSOLHG�WR�SLQ���RI�WKLV�FRPSDUDWRU��VHWWLQJ

WKH�RXWSXW�ORZ��7KLV�LQIRUPV�WKH

PLFURFRQWUROOHU��ZKLFK�KDV�UHFHLYHG�D�WXQLQJ

FRPPDQG��WKDW�WKHUH�LV�VXIILFLHQW�5)�WR

SURFHHG�ZLWK�WKH�WXQLQJ�VHTXHQFH��DERXW�IRXU

ZDWWV�RI�5)�SRZHU�LV�UHTXLUHG�WR�NHHS�WKH

RXWSXW�RI�WKH�FRPSDUDWRU�ORZ��

Technical description

5-4 9350 Automatic tuning whip antenna

Microcontroller

7KH�PLFURFRQWUROOHU�,&���FRQVLVWV�RI�5HDG�2QO\�0HPRU\

�520���5DQGRP�$FFHVV�0HPRU\��5$0���WZR���ELW�DQG�RQH

��ELW�,�2�SRUWV�DQG�LV�FORFNHG�DW�D��0+]�UDWH��7KH�VWDWLF

RSHUDWLRQ�RI�WKH�,�2�SRUWV�PHDQV�WKH�RXWSXWV�GR�QRW�QHHG�WR�EH

ODWFKHG�RQ�FRPSOHWLRQ�RI�WKH�WXQH�RU�VFDQ�SURJUDP�

7KHUH�DUH�D�QXPEHU�RI�FRPSRQHQWV�FRQQHFWHG�WR�,&��ZKLFK

HQDEOH�LW�WR�FDUU\�RXW�WKH�WXQLQJ�SURFHVV�

9� 7KLV�WUDQVLVWRU�FRQGXFWV�ZKHQ�WKH�WXQLQJ

SURFHVV�KDV�VWDUWHG��,W�KROGV�WKH�WUDQVPLWWHU

LQ�WXQH�PRGH�XQWLO�WKH�DQWHQQD�LV�WXQHG�

,&��$�	

,&��%

7KH�WZR�GLYLGHUV��HDFK�RQH�GLYLGLQJ�E\

HLJKW��DUH�FDVFDGHG�WR�GLYLGH�WKH�5)�E\����

7KLV�IUHTXHQF\�LV�PHDVXUHG�E\�WKH

PLFURFRQWUROOHU�E\�FRPSDULQJ�LW�ZLWK�WKH

�0+]�FORFN��7KH�YDOXH�LV�QRZ�FRPSDUHG

ZLWK�WKH�YDOXH�KHOG�LQ�WKH�((3520��,&���

DQG�WKH�PLFURFRQWUROOHU�FDQ�GHWHUPLQH�ZKLFK

GLUHFWLRQ�WR�VWDUW�GULYLQJ�WKH�VWHSSHU�PRWRU�

,&� 7KLV�LV�DQ�((3520�ZKLFK�FRQWDLQV�WKH�ODVW�

WXQHG�IUHTXHQF\��7KH�PLFURFRQWUROOHU�XVHV

WKLV�LQIRUPDWLRQ�ZKHQ�LW�UHFHLYHV�WKH�QH[W

WXQH�FRPPDQG�WR�GHWHUPLQH�WKH�GLUHFWLRQ�WR

GULYH�WKH�WXQLQJ�PHFKDQLVP�

,&��$ 7KH�VLJQDO�IURP�WKH�IRUZDUG�GHWHFWRU�LV

DSSOLHG�WR�SLQ���RI�WKLV�FRPSDUDWRU��VHWWLQJ

WKH�RXWSXW�ORZ��7KLV�LQIRUPV�WKH

PLFURFRQWUROOHU��ZKLFK�KDV�UHFHLYHG�D�WXQLQJ

FRPPDQG��WKDW�WKHUH�LV�VXIILFLHQW�5)�WR

SURFHHG�ZLWK�WKH�WXQLQJ�VHTXHQFH��DERXW�IRXU

ZDWWV�RI�5)�SRZHU�LV�UHTXLUHG�WR�NHHS�WKH

RXWSXW�RI�WKH�FRPSDUDWRU�ORZ��



Technical description

9350 Automatic tuning whip antenna 5-5

,&��% 7KLV�FRPSDUDWRU�PRQLWRUV�WKH�IRUZDUG�DQG

UHIOHFWHG�SRZHU�OHYHOV�DQG�VHWV�WKH�RXWSXW

ORZ�ZKHQ�WKH�96:5�LV�OHVV�WKDQ�����

,&��$ 7KLV�FRPSDUDWRU�PRQLWRUV�WKH�IRUZDUG�DQG

UHIOHFWHG�SRZHU�OHYHOV�DQG�VHWV�WKH�RXWSXW

ORZ�ZKHQ�WKH�96:5�LV�OHVV�WKDQ�����

,&��% 7KLV�FRPSDUDWRU�PRQLWRUV�WKH�IRUZDUG�DQG

UHIOHFWHG�SRZHU�OHYHOV�DQG�VHWV�WKH�RXWSXW

ORZ�ZKHQ�WKH�96:5�LV�OHVV�WKDQ�������

9��WR�9� 7KHVH�IRXU�)LHOG�(IIHFW�7UDQVLVWRUV��)(7V�

SURYLGH�WKH���SKDVH�FXUUHQW�WR�GULYH�WKH�XQL�

SROH�VWHSSHU�PRWRU��7KH�PRWRU�LV�GULYHQ�LQ

ZDYH�PRGH��RQH�SKDVH�RQ�DW�D�WLPH��XQGHU

VRIWZDUH�FRQWURO�

9���	�9�� 7KHVH�WUDQVLVWRUV��FRQWUROOHG�E\�WKH

PLFURFRQWUROOHU��HQHUJLVH�WKH�UHOD\V�ZKRVH

FRQWDFWV�VHOHFW�WKH�IRXU�DYDLODEOH�LPSHGDQFH

UDWLRV�SURYLGHG�E\�7��DQG�7��WKURXJK�UHOD\V

.��DQG�.��

9� $IWHU�D�WXQH�F\FOH��WKLV�)(7�LV�VZLWFKHG�RQ

DQG�SURYLGHV��ZLWK�5����D�EUDNH�FXUUHQW�RI

���P$�WR�RQH�SROH�RI�WKH�PRWRU��7KLV

SUHYHQWV�WKH�WXQLQJ�DVVHPEO\�IURP�PRYLQJ

ZLWK�YLEUDWLRQ�

9� 7KLV�WUDQVLVWRU��FRQWUROOHG�E\�WKH

PLFURFRQWUROOHU��SURYLGHV�LQIRUPDWLRQ�WR�WKH

WUDQVFHLYHU�RQ�ZKHWKHU�RU�QRW�WKH�WXQLQJ

VHTXHQFH�KDV�EHHQ�VXFFHVVIXO��,W�DOVR

UHFHLYHV�D�¨QRW�WXQHG©�VLJQDO�IURP�,&��%�LI

WKH�96:5�LV�JUHDWHU�WKDQ�����
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,&��% 7KLV�FRPSDUDWRU�PRQLWRUV�WKH�IRUZDUG�DQG

UHIOHFWHG�SRZHU�OHYHOV�DQG�VHWV�WKH�RXWSXW

ORZ�ZKHQ�WKH�96:5�LV�OHVV�WKDQ�����

,&��$ 7KLV�FRPSDUDWRU�PRQLWRUV�WKH�IRUZDUG�DQG

UHIOHFWHG�SRZHU�OHYHOV�DQG�VHWV�WKH�RXWSXW

ORZ�ZKHQ�WKH�96:5�LV�OHVV�WKDQ�����

,&��% 7KLV�FRPSDUDWRU�PRQLWRUV�WKH�IRUZDUG�DQG

UHIOHFWHG�SRZHU�OHYHOV�DQG�VHWV�WKH�RXWSXW

ORZ�ZKHQ�WKH�96:5�LV�OHVV�WKDQ�������

9��WR�9� 7KHVH�IRXU�)LHOG�(IIHFW�7UDQVLVWRUV��)(7V�

SURYLGH�WKH���SKDVH�FXUUHQW�WR�GULYH�WKH�XQL�

SROH�VWHSSHU�PRWRU��7KH�PRWRU�LV�GULYHQ�LQ

ZDYH�PRGH��RQH�SKDVH�RQ�DW�D�WLPH��XQGHU

VRIWZDUH�FRQWURO�

9���	�9�� 7KHVH�WUDQVLVWRUV��FRQWUROOHG�E\�WKH

PLFURFRQWUROOHU��HQHUJLVH�WKH�UHOD\V�ZKRVH

FRQWDFWV�VHOHFW�WKH�IRXU�DYDLODEOH�LPSHGDQFH

UDWLRV�SURYLGHG�E\�7��DQG�7��WKURXJK�UHOD\V

.��DQG�.��

9� $IWHU�D�WXQH�F\FOH��WKLV�)(7�LV�VZLWFKHG�RQ

DQG�SURYLGHV��ZLWK�5����D�EUDNH�FXUUHQW�RI

���P$�WR�RQH�SROH�RI�WKH�PRWRU��7KLV

SUHYHQWV�WKH�WXQLQJ�DVVHPEO\�IURP�PRYLQJ

ZLWK�YLEUDWLRQ�

9� 7KLV�WUDQVLVWRU��FRQWUROOHG�E\�WKH

PLFURFRQWUROOHU��SURYLGHV�LQIRUPDWLRQ�WR�WKH

WUDQVFHLYHU�RQ�ZKHWKHU�RU�QRW�WKH�WXQLQJ

VHTXHQFH�KDV�EHHQ�VXFFHVVIXO��,W�DOVR

UHFHLYHV�D�¨QRW�WXQHG©�VLJQDO�IURP�,&��%�LI

WKH�96:5�LV�JUHDWHU�WKDQ�����



Technical description

5-6 9350 Automatic tuning whip antenna

9��	�9� %RWK�WKHVH�WUDQVLVWRUV�DUH�XVHG�IRU�VFDQ

RSHUDWLRQ��:KHQ�WKH�WUDQVFHLYHU�RXWSXWV�ORZ

RQ�WKH�VFDQ�OLQH��9��FRQGXFWV�DQG�SURYLGHV

WKH�'&�VXSSO\�WR�WKH�VFDQ�DPSOLILHU��5HOD\

.��LV�DOVR�HQHUJLVHG��VZLWFKLQJ�WKH�DPSOLILHU

LQ�VHULHV�ZLWK�WKH�DQWHQQD�FLUFXLW��9��SROOV�DQ

LQWHUUXSW�WR�WKH�PLFURFRQWUROOHU�E\�DSSO\LQJ�D

ORZ�PRPHQWDULO\�WR�LQSXW

SLQ����$W�WKH�VDPH�WLPH�D�ORZ�LV�DSSOLHG�WR

SLQ����ZKLFK�LQIRUPV�WKH�PLFURFRQWUROOHU�WKDW

VFDQ�PRGH�KDV�EHHQ�VHOHFWHG�

,&� 7KLV�'&�UHJXODWRU�SURYLGHV�WKH�ILYH�YROWV

QHHGHG�WR�SRZHU�WKH�PLFURFRQWUROOHU�DQG

RWKHU�,&V�LQ�WKH�FRQWURO�FLUFXLW��'LRGHV�'�

DQG�'��SURYLGH�SURWHFWLRQ�DJDLQVW�UHYHUVH

SRODULW\�

�

Technical description

5-6 9350 Automatic tuning whip antenna

9��	�9� %RWK�WKHVH�WUDQVLVWRUV�DUH�XVHG�IRU�VFDQ

RSHUDWLRQ��:KHQ�WKH�WUDQVFHLYHU�RXWSXWV�ORZ

RQ�WKH�VFDQ�OLQH��9��FRQGXFWV�DQG�SURYLGHV

WKH�'&�VXSSO\�WR�WKH�VFDQ�DPSOLILHU��5HOD\

.��LV�DOVR�HQHUJLVHG��VZLWFKLQJ�WKH�DPSOLILHU

LQ�VHULHV�ZLWK�WKH�DQWHQQD�FLUFXLW��9��SROOV�DQ

LQWHUUXSW�WR�WKH�PLFURFRQWUROOHU�E\�DSSO\LQJ�D

ORZ�PRPHQWDULO\�WR�LQSXW

SLQ����$W�WKH�VDPH�WLPH�D�ORZ�LV�DSSOLHG�WR

SLQ����ZKLFK�LQIRUPV�WKH�PLFURFRQWUROOHU�WKDW

VFDQ�PRGH�KDV�EHHQ�VHOHFWHG�

,&� 7KLV�'&�UHJXODWRU�SURYLGHV�WKH�ILYH�YROWV

QHHGHG�WR�SRZHU�WKH�PLFURFRQWUROOHU�DQG

RWKHU�,&V�LQ�WKH�FRQWURO�FLUFXLW��'LRGHV�'�

DQG�'��SURYLGH�SURWHFWLRQ�DJDLQVW�UHYHUVH

SRODULW\�

�



Technical description

9350 Automatic tuning whip antenna 5-7

Tuning sequence

7KH�WXQLQJ�VHTXHQFH�RI�WKH�PLFURFRQWUROOHU�LV�DV�IROORZV�

�� :KHQ�WXQH�LV�LQLWLDOLVHG�E\�WKH�RSHUDWRU�RU�DXWRPDWLFDOO\

E\�WKH�WUDQVFHLYHU��WKH�781(�OLQH�JRHV�ORZ��7KLV�DSSOLHV

D�ORZ�WR�SLQ���RI�,&���SROOLQJ�DQ�LQWHUUXSW�WR�WKH

PLFURFRQWUROOHU��$�KLJK�LV�LPPHGLDWHO\�RXWSXW�RQ�SLQ���

VZLWFKLQJ�RQ�9��WR�FRQWLQXH�WR�KROG�WKH�781(�OLQH�ORZ�

�� 7KH�PLFURFRQWUROOHU�YHULILHV�WKH�WXQH�FRPPDQG��SLQ��

KLJK��

�� 7KH�PLFURFRQWUROOHU�FKHFNV�DOO�IRXU�FRPSDUDWRU�RXWSXWV

�,&��$�	�%�DQG�,&��$�	�%��

x LI�DOO�DUH�KLJK��WKH�WXQH�SURJUDPPH�LV�DERUWHG�DQG�D

¨WXQH�IDLO©�LQGLFDWLRQ�LV�JLYHQ��ORZ�RU�QR�5)�

x LI�DOO�DUH�ORZ��D�¨WXQH�SDVV©�LQGLFDWLRQ�LV�JLYHQ

�96:5�OHVV�WKDQ�������

x LI�RQO\�,&��$�LV�ORZ��DGHTXDWH�5)��WKH�WXQLQJ

VHTXHQFH�FRQWLQXHV�

�� 7KH�PLFURFRQWUROOHU�PHDVXUHV�WKH�FDUULHU�IUHTXHQF\

�RXWSXW�RI�,&��$��DQG�VHOHFWV�WKH�GHIDXOW�ORDG�LPSHGDQFH

IURP�WKH�ORRNXS�WDEOH�FRQWDLQHG�LQ�WKH�520��,W�DOVR

FKHFNV�WKH�ODVW�WXQHG�IUHTXHQF\�FRQWDLQHG�LQ�WKH

((3520�WR�GHWHUPLQH�WKH�GLUHFWLRQ�LQ�ZKLFK�WR�VWDUW

GULYLQJ�WKH�WXQLQJ�DVVHPEO\�

�� 7KH�PLFURFRQWUROOHU�VHDUFKHV�IRU�D�WXQLQJ�SRLQW�ZLWKLQ

WKH�WKUHH�96:5�ZLQGRZV�DQG�VHOHFWV�WKH�EHVW�DWWDLQDEOH

96:5�EHIRUH�HQGLQJ�WKH�WXQH�VHTXHQFH�ZLWK�D�¨WXQH

SDVV©�VLJQDO�

�� ,I�QR�WXQLQJ�SRLQW�LV�IRXQG�ZLWKLQ�WKH�96:5�ZLQGRZV

�LI�DOO�RXWSXWV�UHPDLQ�RQ�KLJK��WKHQ�D�¨WXQH�IDLO©�VLJQDO�LV

JLYHQ�

�� 'XULQJ�WKH�WXQLQJ�F\FOH��WKH�ORDG�LPSHGDQFH�LV�FKHFNHG�

,I�QR�EHWWHU�PDWFK�FDQ�EH�REWDLQHG��WKH�GHIDXOW�VHWWLQJ�LV

UHWDLQHG�

�� 7KH�¨WXQH�SDVV©�DQG�¨WXQH�IDLO©�DUH�LQGLFDWHG�WR�WKH

WUDQVFHLYHU�E\�WKH�ORJLF�OHYHO�RI�WKH�,1'�DW�WKH�UHOHDVH�RI

WKH�781(�OLQH�

Technical description
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Tuning sequence

7KH�WXQLQJ�VHTXHQFH�RI�WKH�PLFURFRQWUROOHU�LV�DV�IROORZV�

�� :KHQ�WXQH�LV�LQLWLDOLVHG�E\�WKH�RSHUDWRU�RU�DXWRPDWLFDOO\

E\�WKH�WUDQVFHLYHU��WKH�781(�OLQH�JRHV�ORZ��7KLV�DSSOLHV

D�ORZ�WR�SLQ���RI�,&���SROOLQJ�DQ�LQWHUUXSW�WR�WKH

PLFURFRQWUROOHU��$�KLJK�LV�LPPHGLDWHO\�RXWSXW�RQ�SLQ���

VZLWFKLQJ�RQ�9��WR�FRQWLQXH�WR�KROG�WKH�781(�OLQH�ORZ�

�� 7KH�PLFURFRQWUROOHU�YHULILHV�WKH�WXQH�FRPPDQG��SLQ��

KLJK��

�� 7KH�PLFURFRQWUROOHU�FKHFNV�DOO�IRXU�FRPSDUDWRU�RXWSXWV

�,&��$�	�%�DQG�,&��$�	�%��

x LI�DOO�DUH�KLJK��WKH�WXQH�SURJUDPPH�LV�DERUWHG�DQG�D

¨WXQH�IDLO©�LQGLFDWLRQ�LV�JLYHQ��ORZ�RU�QR�5)�

x LI�DOO�DUH�ORZ��D�¨WXQH�SDVV©�LQGLFDWLRQ�LV�JLYHQ

�96:5�OHVV�WKDQ�������

x LI�RQO\�,&��$�LV�ORZ��DGHTXDWH�5)��WKH�WXQLQJ

VHTXHQFH�FRQWLQXHV�

�� 7KH�PLFURFRQWUROOHU�PHDVXUHV�WKH�FDUULHU�IUHTXHQF\

�RXWSXW�RI�,&��$��DQG�VHOHFWV�WKH�GHIDXOW�ORDG�LPSHGDQFH

IURP�WKH�ORRNXS�WDEOH�FRQWDLQHG�LQ�WKH�520��,W�DOVR

FKHFNV�WKH�ODVW�WXQHG�IUHTXHQF\�FRQWDLQHG�LQ�WKH

((3520�WR�GHWHUPLQH�WKH�GLUHFWLRQ�LQ�ZKLFK�WR�VWDUW

GULYLQJ�WKH�WXQLQJ�DVVHPEO\�

�� 7KH�PLFURFRQWUROOHU�VHDUFKHV�IRU�D�WXQLQJ�SRLQW�ZLWKLQ

WKH�WKUHH�96:5�ZLQGRZV�DQG�VHOHFWV�WKH�EHVW�DWWDLQDEOH

96:5�EHIRUH�HQGLQJ�WKH�WXQH�VHTXHQFH�ZLWK�D�¨WXQH

SDVV©�VLJQDO�

�� ,I�QR�WXQLQJ�SRLQW�LV�IRXQG�ZLWKLQ�WKH�96:5�ZLQGRZV

�LI�DOO�RXWSXWV�UHPDLQ�RQ�KLJK��WKHQ�D�¨WXQH�IDLO©�VLJQDO�LV

JLYHQ�

�� 'XULQJ�WKH�WXQLQJ�F\FOH��WKH�ORDG�LPSHGDQFH�LV�FKHFNHG�

,I�QR�EHWWHU�PDWFK�FDQ�EH�REWDLQHG��WKH�GHIDXOW�VHWWLQJ�LV

UHWDLQHG�

�� 7KH�¨WXQH�SDVV©�DQG�¨WXQH�IDLO©�DUH�LQGLFDWHG�WR�WKH

WUDQVFHLYHU�E\�WKH�ORJLF�OHYHO�RI�WKH�,1'�DW�WKH�UHOHDVH�RI

WKH�781(�OLQH�



Technical description

5-8 9350 Automatic tuning whip antenna

x WXQH�SDVV¥,1'�JRHV�KLJK�EHIRUH�781(�JRHV�KLJK�DW

WKH�HQG�RI�D�WXQH�F\FOH

x WXQH�IDLO¥781(�JRHV�KLJK�EHIRUH�,1'�JRHV�KLJK�DW�WKH

HQG�RI�D�WXQH�F\FOH�

�

Scan sequence

,Q�ROGHU�JHQHUDWLRQ�WUDQVFHLYHUV��ZKHQ�6FDQ�LV�VHOHFWHG��WKH

PLFURFRQWUROOHU�RXWSXWV�D�VLJQDO�WR�WKH�VWHSSHU�PRWRU�WR�GULYH

WKH�WXQLQJ�DVVHPEO\�WR�WKH�WRS�RI�LWV�UDQJH��SURGXFLQJ

PLQLPXP�LQGXFWDQFH���$W�WKH�VDPH�WLPH��WKH�VFDQ�DPSOLILHU�LV

DFWLYDWHG�

:KHQ�VFDQ�LV�VHOHFWHG�E\�WKH�WUDQVFHLYHU��WKH�6&$1�OLQH�JRHV

ORZ��7KLV�DSSOLHV�D�ORZ�WR�SLQ���RI�WKH�PLFURFRQWUROOHU

WKURXJK�FDSDFLWRU�&���ZKLFK�SROOV�DQ�LQWHUUXSW�WR�WKH

PLFURFRQWUROOHU��,W�FKHFNV�WKDW�SLQ���LV�ORZ��WUDQVLVWRU�9��RQ�

LQGLFDWLQJ�VFDQ�PRGH�

,Q�ODWHU�JHQHUDWLRQ�WUDQVFHLYHUV�ZKHQ�6FDQ�LV�VHOHFWHG��WKH

WUDQVFHLYHU�ILUVW�JRHV�LQWR�VFDQ�WXQLQJ�PRGH�DQG�WKH�FRQWURO

KHDG�VFUHHQ�GLVSOD\V�¨6FDQ�WXQLQJ©��'XULQJ�WKLV�PRGH��WKH

WUDQVFHLYHU�FKHFNV�WKH�VFDQ�WDEOH�DQG�FDOFXODWHV�D�ZHLJKWHG

DYHUDJH�RI�WKH�IUHTXHQFLHV�XVLQJ�WKH�IROORZLQJ�IRUPXODH�

Technical description

5-8 9350 Automatic tuning whip antenna

x WXQH�SDVV¥,1'�JRHV�KLJK�EHIRUH�781(�JRHV�KLJK�DW

WKH�HQG�RI�D�WXQH�F\FOH

x WXQH�IDLO¥781(�JRHV�KLJK�EHIRUH�,1'�JRHV�KLJK�DW�WKH

HQG�RI�D�WXQH�F\FOH�

�

Scan sequence

,Q�ROGHU�JHQHUDWLRQ�WUDQVFHLYHUV��ZKHQ�6FDQ�LV�VHOHFWHG��WKH

PLFURFRQWUROOHU�RXWSXWV�D�VLJQDO�WR�WKH�VWHSSHU�PRWRU�WR�GULYH

WKH�WXQLQJ�DVVHPEO\�WR�WKH�WRS�RI�LWV�UDQJH��SURGXFLQJ

PLQLPXP�LQGXFWDQFH���$W�WKH�VDPH�WLPH��WKH�VFDQ�DPSOLILHU�LV

DFWLYDWHG�

:KHQ�VFDQ�LV�VHOHFWHG�E\�WKH�WUDQVFHLYHU��WKH�6&$1�OLQH�JRHV

ORZ��7KLV�DSSOLHV�D�ORZ�WR�SLQ���RI�WKH�PLFURFRQWUROOHU

WKURXJK�FDSDFLWRU�&���ZKLFK�SROOV�DQ�LQWHUUXSW�WR�WKH

PLFURFRQWUROOHU��,W�FKHFNV�WKDW�SLQ���LV�ORZ��WUDQVLVWRU�9��RQ�

LQGLFDWLQJ�VFDQ�PRGH�

,Q�ODWHU�JHQHUDWLRQ�WUDQVFHLYHUV�ZKHQ�6FDQ�LV�VHOHFWHG��WKH

WUDQVFHLYHU�ILUVW�JRHV�LQWR�VFDQ�WXQLQJ�PRGH�DQG�WKH�FRQWURO

KHDG�VFUHHQ�GLVSOD\V�¨6FDQ�WXQLQJ©��'XULQJ�WKLV�PRGH��WKH

WUDQVFHLYHU�FKHFNV�WKH�VFDQ�WDEOH�DQG�FDOFXODWHV�D�ZHLJKWHG

DYHUDJH�RI�WKH�IUHTXHQFLHV�XVLQJ�WKH�IROORZLQJ�IRUPXODH�



Technical description
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• �����IPD[¤IPLQ��IPLQ

ZKHUH�

IPLQ¥WKH�PLQLPXP�IUHTXHQF\�RI�WKH�VFDQ�WDEOH

IPD[¥WKH�PD[LPXP�IUHTXHQF\�RI�WKH�VFDQ�WDEOH�

$V�DQ�H[DPSOH�

Min Max

3MHz 13Mhz

10.5MHz

Figure  5-1 Scan tuning

7KH�H[DPSOH�DERYH�LQGLFDWHV�WKH�PLQLPXP�IUHTXHQF\

LQ�WKH�VFDQ�WDEOH�LV��0+]�DQG�WKH�PD[LPXP�IUHTXHQF\

LV���0+]��7KH�IUHTXHQF\�FDOFXODWHG�E\�WKH�WUDQVFHLYHU

LV�����0+]�

7KH�WUDQVFHLYHU�WKHQ�FKHFNV�IRU�D�FKDQQHO�FORVHVW�WR�WKLV

IUHTXHQF\�DQG�WXQHV�WR�LW��1RWH��WKLV�IUHTXHQF\�PD\�QRW�EH�LQ

WKH�VFDQ�WDEOH�

'XULQJ�WKH�¨6FDQ�7XQH©�WKHUH�DUH�QR�WXQH�SLSV��$�WXQH�SDVV�LV

QRW�LQGLFDWHG��EXW�D�WXQH�IDLO�LV��7KH�WUDQVFHLYHU�WKHQ

DFWLYDWHV�WKH�VFDQ�OLQH�ZLWKLQ����PV�RI�UHFHLYLQJ�D�¨WXQH

SDVV©�IURP�WKH�DQWHQQD��ZKLFK�VZLWFKHV�WKH�VFDQ�DPSOLILHU

RQ�

�
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• �����IPD[¤IPLQ��IPLQ

ZKHUH�

IPLQ¥WKH�PLQLPXP�IUHTXHQF\�RI�WKH�VFDQ�WDEOH

IPD[¥WKH�PD[LPXP�IUHTXHQF\�RI�WKH�VFDQ�WDEOH�

$V�DQ�H[DPSOH�

Min Max

3MHz 13Mhz

10.5MHz

Figure  5-1 Scan tuning

7KH�H[DPSOH�DERYH�LQGLFDWHV�WKH�PLQLPXP�IUHTXHQF\

LQ�WKH�VFDQ�WDEOH�LV��0+]�DQG�WKH�PD[LPXP�IUHTXHQF\

LV���0+]��7KH�IUHTXHQF\�FDOFXODWHG�E\�WKH�WUDQVFHLYHU

LV�����0+]�

7KH�WUDQVFHLYHU�WKHQ�FKHFNV�IRU�D�FKDQQHO�FORVHVW�WR�WKLV

IUHTXHQF\�DQG�WXQHV�WR�LW��1RWH��WKLV�IUHTXHQF\�PD\�QRW�EH�LQ

WKH�VFDQ�WDEOH�

'XULQJ�WKH�¨6FDQ�7XQH©�WKHUH�DUH�QR�WXQH�SLSV��$�WXQH�SDVV�LV

QRW�LQGLFDWHG��EXW�D�WXQH�IDLO�LV��7KH�WUDQVFHLYHU�WKHQ

DFWLYDWHV�WKH�VFDQ�OLQH�ZLWKLQ����PV�RI�UHFHLYLQJ�D�¨WXQH

SDVV©�IURP�WKH�DQWHQQD��ZKLFK�VZLWFKHV�WKH�VFDQ�DPSOLILHU

RQ�

�



Technical description

5-10 9350 Automatic tuning whip antenna

DC–DC converter

7KH�'&¤'&�FRQYHUWHU�LV�D�VZLWFK�PRGH�SRZHU�VXSSO\��ZKLFK

SURYLGHV�D�QRPLQDO�FRQVWDQW�FXUUHQW�WR�GULYH�WKH�DQWHQQD

PRWRU�GXULQJ�WKH�WXQLQJ�F\FOH��7KH�SRZHU�VXSSO\�LV�YROWDJH

OLPLWHG�WR�D�QRPLQDO���9�'&��7KH�FRQWURO�VLJQDO�IURP�,&��

SLQ�����GUDZLQJ�QR������������DFWLYDWHV�WKH�FRQYHUWHU�

7KH�FRPSRQHQWV�RI�WKH�'&¤'&�FRQYHUWHU�SHUIRUP�WKH

IROORZLQJ�IXQFWLRQV�

'� 7KLV�GLRGH�LV�XVHG�IRU�UHYHUVH�ELDV�SURWHFWLRQ�

'� $Q�RXWSXW�UHFWLILHU�DQG�IRUPV�SDUW�RI�WKH

FKDUJLQJ�FLUFXLW�IRU�&��

&� &��LV�D�ORZ�LPSHGDQFH�FDSDFLWRU�EHFDXVH�RI

WKH�KLJK�VZLWFKLQJ�UDWH�RI�WKH�FLUFXLW�

&� /LNH�&���&��LV�DOVR�D�ORZ�LPSHGDQFH

FDSDFLWRU��&��LV�FKDUJHG�YLD�'��ZKHQ�9��LV

VZLWFKHG�RII�

,&� 3URYLGHV�WKH�UHIHUHQFH�IRU�WKH�FXUUHQW

DPSOLILHU�

,&� 3URYLGHV���9�UHJXODWLRQ�IRU�,&��

,&�$�% $�YROWDJH�FRPSDUDWRU�DQG�SURYLGHV�WKH

VZLWFKLQJ�VLJQDO�IRU�WKH�)(7��9��

9��	�9� 7KHVH�WUDQVLVWRUV�IRUP�D�FXUUHQW�DPSOLILHU

FLUFXLW��:KHQ�WKH�FXUUHQW�VHQVLQJ�FLUFXLW

GHWHFWV�D�ULVH�LQ�FXUUHQW��WKH�UHVXOWDQW�YROWDJH

GURS�FDXVHV�9��WR�WXUQ�RII��ZKLFK�FDXVHV�9�

WR�WXUQ�RQ��7KLV�FDXVHV�,&�$�%�WR�WXUQ�RII�

ZKLFK�GULYHV�9��ZLWK�D�YDULDEOH�PDUN�WR�VSDFH

UDWLR�
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DC–DC converter

7KH�'&¤'&�FRQYHUWHU�LV�D�VZLWFK�PRGH�SRZHU�VXSSO\��ZKLFK

SURYLGHV�D�QRPLQDO�FRQVWDQW�FXUUHQW�WR�GULYH�WKH�DQWHQQD

PRWRU�GXULQJ�WKH�WXQLQJ�F\FOH��7KH�SRZHU�VXSSO\�LV�YROWDJH

OLPLWHG�WR�D�QRPLQDO���9�'&��7KH�FRQWURO�VLJQDO�IURP�,&��

SLQ�����GUDZLQJ�QR������������DFWLYDWHV�WKH�FRQYHUWHU�

7KH�FRPSRQHQWV�RI�WKH�'&¤'&�FRQYHUWHU�SHUIRUP�WKH

IROORZLQJ�IXQFWLRQV�

'� 7KLV�GLRGH�LV�XVHG�IRU�UHYHUVH�ELDV�SURWHFWLRQ�

'� $Q�RXWSXW�UHFWLILHU�DQG�IRUPV�SDUW�RI�WKH

FKDUJLQJ�FLUFXLW�IRU�&��

&� &��LV�D�ORZ�LPSHGDQFH�FDSDFLWRU�EHFDXVH�RI

WKH�KLJK�VZLWFKLQJ�UDWH�RI�WKH�FLUFXLW�

&� /LNH�&���&��LV�DOVR�D�ORZ�LPSHGDQFH

FDSDFLWRU��&��LV�FKDUJHG�YLD�'��ZKHQ�9��LV

VZLWFKHG�RII�

,&� 3URYLGHV�WKH�UHIHUHQFH�IRU�WKH�FXUUHQW

DPSOLILHU�

,&� 3URYLGHV���9�UHJXODWLRQ�IRU�,&��

,&�$�% $�YROWDJH�FRPSDUDWRU�DQG�SURYLGHV�WKH

VZLWFKLQJ�VLJQDO�IRU�WKH�)(7��9��

9��	�9� 7KHVH�WUDQVLVWRUV�IRUP�D�FXUUHQW�DPSOLILHU

FLUFXLW��:KHQ�WKH�FXUUHQW�VHQVLQJ�FLUFXLW

GHWHFWV�D�ULVH�LQ�FXUUHQW��WKH�UHVXOWDQW�YROWDJH

GURS�FDXVHV�9��WR�WXUQ�RII��ZKLFK�FDXVHV�9�

WR�WXUQ�RQ��7KLV�FDXVHV�,&�$�%�WR�WXUQ�RII�

ZKLFK�GULYHV�9��ZLWK�D�YDULDEOH�PDUN�WR�VSDFH

UDWLR�
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9� $�YROWDJH�OLPLWHU�

9� ,V�WKH�VZLWFKLQJ�)(7��ZKLFK�VZLWFKHV�RQ�DQG

RII�DW�D�UDWH�EHWZHHQ���¤��N+]�

5��	�5� 6HWV�WKH�RSHUDWLQJ�FXUUHQW�

5���5��	

5��

)RUP�WKH�FXUUHQW�VHQVLQJ�FLUFXLW��$V�WKH

FXUUHQW�WKURXJK�WKLV�FLUFXLW�ULVHV�9��VZLWFKHV

RII�

5�� ,V�XVHG�IRU�VKRUW�FLUFXLW�SURWHFWLRQ�

/� ,V�WKH�VZLWFKLQJ�LQGXFWRU�

Fault-finding the converter

7R�IDXOW�ILQG�WKH�FRQYHUWHU�

�� 'LVFRQQHFW�WKH�PRWRU�IURP�WKH�FRQYHUWHU�

�� 5HSODFH�WKH�PRWRU�ZLWK�D���:��QRPLQDO����:�'&�ORDG�

�� 8QVROGHU�WKH�¨&WUO©�OLQH�IURP�WKH�&RQYHUWHU�3&%�

&RQQHFW�WKLV�OLQH�YLD�D���N:�UHVLVWRU�WR�WKH���9�UDLO�WR

VZLWFK�RQ�WKH�FRQYHUWHU�

�� 8VH�DQ�RVFLOORVFRSH�DQG�GUDZLQJ����������WR�IDXOW�ILQG

WKH�FRQYHUWHU�

�
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RII�DW�D�UDWH�EHWZHHQ���¤��N+]�

5��	�5� 6HWV�WKH�RSHUDWLQJ�FXUUHQW�

5���5��	

5��

)RUP�WKH�FXUUHQW�VHQVLQJ�FLUFXLW��$V�WKH

FXUUHQW�WKURXJK�WKLV�FLUFXLW�ULVHV�9��VZLWFKHV

RII�

5�� ,V�XVHG�IRU�VKRUW�FLUFXLW�SURWHFWLRQ�

/� ,V�WKH�VZLWFKLQJ�LQGXFWRU�

Fault-finding the converter

7R�IDXOW�ILQG�WKH�FRQYHUWHU�

�� 'LVFRQQHFW�WKH�PRWRU�IURP�WKH�FRQYHUWHU�

�� 5HSODFH�WKH�PRWRU�ZLWK�D���:��QRPLQDO����:�'&�ORDG�

�� 8QVROGHU�WKH�¨&WUO©�OLQH�IURP�WKH�&RQYHUWHU�3&%�

&RQQHFW�WKLV�OLQH�YLD�D���N:�UHVLVWRU�WR�WKH���9�UDLO�WR

VZLWFK�RQ�WKH�FRQYHUWHU�

�� 8VH�DQ�RVFLOORVFRSH�DQG�GUDZLQJ����������WR�IDXOW�ILQG

WKH�FRQYHUWHU�
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6. Parts list

Antenna, main assembly Assembly No: 08-05063-001

Control PCB Assembly No: 08-05068-001

DC–DC converter Assembly No: 08-05134-001
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7. Appendices

Control PCB Circuit Diagram
PCB Assembly

04-03025
08-05068-001

DC–DC converter Circuit Diagram
PCB Assembly

04-03049
08-05134-001
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