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2E�TVMQIMVE�TEVXI�HIWXI�GSQTÎRHMS�JSM�ETVIWIRXEHS�S�EWTIGXS�GSRGIMXYEP�HS�WMWXI�

QE�HI�XIPIZMWÇS�GSQ�IRJSUYI�QEMSV�RE�8:�(MKMXEP�I\TSRHS�EW�MRJSVQEËÙIW�WSFVI�SW�

GSRGIMXSW�HI�XVERWQMWWÇS�I�VIGITËÇS�

)WXE�w8:�(MKMXEP�z�4EVXI�--x�JSM�IPEFSVEHE�GSQ�E�JMREPMHEHI�HI�ENYHEV�SW�TVSJMWWMS�

REMW�UYI�EXYEQ�RE�ÅVIE�HI�XIPIZMWÇS�E�VIEPM^EV�QIHMËÙIW�I�EZEPMEËÙIW�HEW�GEVEGXIVÑWXMGEW�

HSW� WMWXIQEW� HI�8:�(MKMXEP� HI� JSVQE� SFNIXMZE�� VÅTMHE�� IJMGE^� I� GSQTEXÑZIP� GSQ� EW�

RIGIWWMHEHIW�I�GSRHMËÙIW�HI�GSRXSVRS�IRZSPZIRHS�IWXEW�EXMZMHEHIW�

8SHEW� EW� MRJSVQEËÙIW� GSRXMHEW� RIWXI� GSQTÎRHMS� IWXÇS� IQ� GSRJSVQMHEHI� GSQ�

EW�TVMRGMTEMW� VIGSQIRHEËÙIW��RSVQEW�� VIKYPEQIRXSW�REGMSREMW� I� MRXIVREGMSREMW�TIV�

XMRIRXIW�� FIQ� GSQS� WÇS� FEWIEHEW� IQ� I\TIVMÎRGMEW� HI� MRWXMXYXSW� MRXIVREGMSREMW� UYI�

HIWIRZSPZIVEQ�SW�TEHVÙIW�HI�8:�(MKMXEP�WSQEHEW�ÄW�I\TIVMÎRGMEW�HSW�TIWUYMWEHSVIW�

HE�9RMZIVWMHEHI�4VIWFMXIVMERE�1EGOIR^MI�UYI�TVMQIMVS�HIWIRZSPZIVEQ�SW� XVEFEPLSW�

HI�EZEPMEËÇS�HSW�WMWXIQEW�HI�8:�(MKMXEP�RS�&VEWMP�

)WXI�XVEFEPLS�JSM�IWGVMXS�TEVE�TVIIRGLIV�YQE�PEGYRE�UYI�I\MWXI�IQ�RÑZIP�HI�FMFPMS�

KVEJME� REGMSREP� I�QIWQS� MRXIVREGMSREP� TEVE� SVMIRXEV� HI� JSVQE� SFNIXMZE� I� TVÅXMGE� E�

I\IGYËÇS�HI�QIHMHEW�IQ�WMREMW�GSQTPI\SW�GSQS�SW�HE�8:�(MKMXEP��)PI�JSM�IWXVYXYVEHS�

TEVE�RÇS�WIV�WSQIRXI�YQ�VSXIMVS�TVÅXMGS��GSQ�GEVEGXIVÑWXMGEW�HI�wVIGIMXE�HI�FSPSx��)PI�

JSVRIGI�ES�PIMXSV�HI�XSHSW�SW�RÑZIMW�� MRGPYMRHS�IWXYHERXIW�HI�)RKIRLEVME�)PIXVØRMGE�

I�8IPIGSQYRMGEËÇS�� TVSJMWWMSREMW� MRMGMERXIW� I� QIWQS� TEVE� TVSJMWWMSREMW� GSQ� ZEWXE�

I\TIVMÎRGME� RE� ÅVIE� HI� XIPIZMWÇS�� XSHS� S� WYFWÑHMS� XÍGRMGS� RIGIWWÅVMS� TEVE� TIVJIMXE�

GSQTVIIRWÇS�HIWWE�RSZE�XIGRSPSKME�UYI�ZIQ�WYVKMRHS�RE�ÅVIE�HI�QÑHME��FIQ�GSQS�S�

IRXIRHMQIRXS�HS�TVSGIWWS�HI�EZEPMEËÇS�HS�WMWXIQE��3�TV×\MQS�GETÑXYPS�HIWXE�TEVXI�

GSQIRXE�WSFVI�EW�GSRHMËÙIW�KIVEMW�I�S�EQFMIRXI�HI�XIWXI�HI�8:�(MKMXEP�

3W�XIWXIW�HI�PEFSVEX×VMS�HIWXMREHSW�Ä�EZEPMEËÇS�HSW�WMWXIQEW�HI�8:�(MKMXEP�IWXÇS�

EKVYTEHSW�IQ�JEQÑPMEW��GEVEGXIVM^EHEW�TIPE�WYE�JYRGMSREPMHEHI�I�RYQIVEHEW�RSW�GETÑ�

XYPSW���E����(S�'ETÑXYPS���IQ�HMERXI�Í�HIWGVMXS�S�XIWXI�HI�GEQTS��

����'SRHMËÙIW�KIVEMW�I�EQFMIRXI�HI�XIWXI�

4EVE�UYI�SW�XIWXIW� XIRLEQ�ZEPMHEHI�PIKEP��E� WYE�I\IGYËÇS�HIZI�TVIIRGLIV�EPKYRW�

VIUYMWMXSW�QÑRMQSW�XEMW�GSQS�

E
� )\IGYËÇS�IQ�EQFMIRXIW�GSRXVSPEHSW�IQ�UYI�GEHE�WMREP�IRZSPZMHS�RS�TVSGIWWS�

WINE�HI�GEVEGXIVÑWXMGE�GSRLIGMHE�I�TIVJIMXEQIRXI�GSRXVSPÅZIP��

F
�3W� XIWXIW� HIZIQ� XIV� VITIXMZMHEHI� MWXS� Í�� WI� S�QIWQS� IZIRXS� JSV� VITIXMHS�� S�

VIWYPXEHS�HIZI�WI�VITIXMV�

G
� 3W�MRWXVYQIRXSW�HI�QIHMHE�HIZIQ�IWXEV�EJIVMHSW�I�GSRXVSPEHSW�
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H
� 3W�TVSGIHMQIRXSW�HI�XIWXI�HIZIQ�IWXEV�GPEVEQIRXI�HIJMRMHSW�

I
� %RXIW� HI� MRMGMEV� SW� XIWXIW�� XSHSW� SW� MRWXVYQIRXSW� HI� QIHMHE� HIZIQ� IWXEV�

PMKEHSW�TSV�TIPS�QIRSW�XVMRXE�QMRYXSW��TEVE�WI�EWWIKYVEV�UYI�NÅ�EXMRKMVEQ�E�

IWXEFMPMHEHI�

J 
� 2IRLYQE�QIHMHE�HIZI�WIV�HIWGEVXEHE�EMRHE�UYI�S�VIWYPXEHS�WINE�HMWGVITERXI��

2IWWI�GEWS��S�I\TIVMQIRXS�HIZI�WIV�VITIXMHS�I�EW�GEYWEW�MRZIWXMKEHEW�

������%QFMIRXI�HI�XIWXI

4EVE�YQE�FSE�I\IGYËÇS�HI�XIWXI�GSRZÍQ�UYI�SW�EQFMIRXIW�HI�XVERWQMWWÇS�I�VIGIT�

ËÇS�IWXINEQ�EJEWXEHSW�YQ�HS�SYXVS��GSQS�QSWXVE�E�*MKYVE����TEVE�UYI�S� WMREP�UYI�

GLIKE�ES�VIGITXSV�WINE�FIQ�GSRXVSPEHS��MWXS�Í��YQ�IZIRXYEP�WMREP�HI�JYKE�HS�XVERWQMW�

WSV�RÇS�MRXIVJMVE�WSFVI�S�VIGITXSV�IQ�XIWXI�

Figura 1 ,QWHUFRQH[mR�HQWUH�D�VDOD�GH�WUDQVPLVVmR�H�D�GH�UHFHSomR

4SV�SYXVS�PEHS��S�VIGITXSV�I�SW�MRWXVYQIRXSW�UYI�GSQTÙIQ�S�GSRNYRXS�HI�QIHM�

HSVIW�RIGIWWMXEQ�TVIJIVMZIPQIRXI�IWXEV�GSRJMREHSW�IQ�YQE�GEFMRI�FPMRHEHE��+EMSPE�HI�

*EVEHE]
�TEVE�IZMXEV�UYI�WMREMW�HI�SYXVEW�IQMWWSVEW�TVIWIRXIW�RS�PSGEP��FIQ�GSQS�SW�VYÑ�

HSW�HI�MKRMËÇS��VYÑHS�MQTYPWMZS�SY�UYEPUYIV�SYXVS�WMREP�TVIWIRXI��MRXIVJMVEQ�REW�QIHM�

HEW��YQE�ZI^�UYI�SW�RÑZIMW�HI�WMREMW�HI�VIGITËÇS�IQ�NSKS�WÇS�I\XVIQEQIRXI�FEM\SW��

������7EPE�HE�XVERWQMWWÇS

Figura 2 'LDJUDPD�HP�EORFRV�GD�VDOD�GH�WUDQVPLVVmR
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'SQS� S� XVERWQMWWSV� GSRWSQI� TSXÎRGMEW� IPIZEHEW� I� XEQFÍQ� KIVE� TSXÎRGMEW� HE�

SVHIQ�HI�/;��LÅ�E� XIRHÎRGME�HI�EUYIGMQIRXS�HE� WEPE�HS� XVERWQMWWSV��)Q�ZMVXYHI�

HIWWI�JEXS��YQE�FSE�ZIRXMPEËÇS�SY�VIJVMKIVEËÇS�Í�VIGSQIRHEHE�

8SHSW�SW�EQTPMJMGEHSVIW�I�JMPXVSW��MRGPYWMZI�S�IWXÅKMS�HI�TSXÎRGME�HS�XVERWQMWWSV�

HI�8:�(MKMXEP��HIZIQ�WIV�FEWXERXI�PMRIEVIW�IQ�EQTPMXYHI�I�JEWI��TSMW��GEWS�GSRXVÅVMS��

TSHIQ�TVSZSGEV�E�HIKVEHEËÇS�HS�WMREP�I�GSRWIUàIRXI�MRXVSHYËÇS�HI�IVVSW�RSW�HEHSW�

XVERWQMXMHSW��3�WMREP�HS�EQTPMJMGEHSV�HI�TSXÎRGME�TEWWE�TSV�YQ�EGSTPEHSV�I�Í�HMWWMTE�

HS�RYQE�GEVKE�TEVE�UYI�IWXI�WMREP�RÇS�ZÅ�TEVE�S�EV��%�GEVKE�HIZI�WIV�HMQIRWMSREHE�HI�

EGSVHS�GSQ�E�TSXÎRGME�QÅ\MQE�HS�XVERWQMWWSV��(S�EGSTPEHSV�Í�I\XVEÑHE�YQE�EQSWXVE�

HS�WMREP�S�UYEP�Í�IRZMEHE�HI�ZSPXE�TEVE�E�WEPE�HI�VIGITËÇS�TEVE�WIV�EREPMWEHE��4EVE�MWWS�Í�

VIGSQIRHEHS�E�YXMPM^EËÇS�HI�YQ�GEFS�GSE\MEP�HI�HYTPE�FPMRHEKIQ��%�*MKYVE���MPYWXVE�

SW�GSQTSRIRXIW�HE�WEPE�HI�XVERWQMWWÇS�

%�XÑXYPS�HI�I\IQTPS��WYKIVIQ�WI�SW�WIKYMRXIW�IUYMTEQIRXSW�TEVE�GSQTSV�E�WEPE�HI�

XVERWQMWWÇS��WI�LSYZIV�E�MRXIRËÇS�HI�JE^IV�XIWXIW�HI�GSRZMZÎRGME�GS�GEREP�I�EHNEGIRXI�

GSQ�WMREP�HI�8:�(MKMXEP
�

)UYMTEQIRXSW��SW�TVMRGMTEMW�IUYMTEQIRXSW�SY�IUYMZEPIRXIW�UYI�HIZIQ�GSQTSV�E�

WEPE�HS�XVERWQMWWSV�WÇS�

E
� +IVEËÇS�HI�WMREP�HI�8:�EREP×KMGS�4%0�1�

E�
�:ÑHIS

� 4VSKVEQQEFPI�+IRIVEXSV�87+������8IOXVSRM\

� (MKMXEP�:EVMEGSQF�'SHIV�:������:MWXIO

� 1SHYPEHSV�4YPWEV��&EVGS

� 8VERWQMWWSV�HI�9,*��GEREP��E�WIV�HIJMRMHS


E�
�7SQ

� 4VSKVEQQEFPI�+IRIVEXSV�87+�����8IOXVSRM\

� 7XIVIS�KIRIVEXSV�187��0IEQMRK�-RHYWXVMIW

� &87'�7%4�+IRIVEXSV

F
� +IVEËÇS�HI�WMREP�HMKMXEP�TEVE�,(8:

F�
�:ÑHIS

� 4VSKVEQQEFPI�KIRIVEXSV�87+������8IOXVSRM\

� )RGSHIV�14)+��I�1YPXMTPI\IV�14)+�

� 1SHYPEHSV��:7&��1SHYPEHSV�(:&�8�I�1SHYPEHSV�-7(&�8

� 8VERWQMWWSV� HI�,(8:�RE�FERHE�HI�9,*�� IUYMTEHS�GSQ�QSHYPEHSVIW�

UYI�TSWWEQ�WIV�GLEZIEHSW�TEVE��:7&��(:&�8�I�-7(&�8

� 1SRMXSV�4PEWQEW]RG�����;�2)'�SY�IUYMZEPIRXI

F�
�7SQ�HS�,(8:

� 4VSKVEQQEFPI�KIRIVEXSV�87+����8IOXVSRM\

� ��',�%(�'SRZIVXIV�%(�<�=EQELE

� ><�6IWSYRH�%YHMS�)RGSHIV��%'��(SPF]
��>ETI\�)RGSHIV�14)+�
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������7EPE�HI�VIGITËÇS

%�*MKYVE���QSWXVE�E�WEPE�HI�VIGITËÇS��%�TVMRGMTEP�GEVEGXIVÑWXMGE�HE�WEPE�HI�VIGIT�

ËÇS�Í�WIV�FPMRHEHE��+EMSPE�HI�*EVEHE]
�GSQ�S�SFNIXMZS�HI�EFVMKEV�XSHSW�SW�VIGYVWSW�

HI�QIHMËÇS� WIRWÑZIMW� E� MRXIVJIVÎRGMEW�� -WWS� Í�RIGIWWÅVMS�TSVUYI�SW� WMREMW� IRZSPZMHSW�

RYQE�VIGITËÇS�HI�8:�(MKMXEP�WÇS�I\XVIQEQIRXI�FEM\SW��TSHIQ�GLIKEV�E�SVHIQ�HI�

z��H&Q
��I�UYEPUYIV�TIVXYVFEËÇS�HI�GEQTSW�IPIXVSQEKRÍXMGSW�I\XIVRSW�TSHI�JEPWIEV�

SW�VIWYPXEHSW�HE�QIHMHE��

Figura 3�6DOD�GH�5HFHSomR

+EMSPE� HI� *EVEHE]� Í� YQ� EQFMIRXI� GSRWXVYÑHS� HI� QEXIVMEP� FSQ� GSRHYXSV�

�GSFVI
� HIWHI� S� XIXS�� TEVIHIW� I� TMWS�� TVIJIVIRGMEPQIRXI� GSQ� TEVIHI� HYTPE��

%WWMQ�E�TSVXE�HIZI�XIV�EW�JVIWXEW�ZIHEHEW�GSQ�TIËEW�HI�GSRXEXS�GSQ�GEVEGXIVÑW�

XMGEW�GSRHYXSVEW�XMTS�wGSRXEXS�IPÍXVMGSx��

)RXVEHE�HI�IRIVKME�HIZI�XIV�JMPXVS�HI�PMRLE�TEVE�IZMXEV�IRXVEHE�HI�WMREP�MRXIV�

JIVIRXI�I\XIVRS�TIPE�PMRLE�HI�EPMQIRXEËÇS�

)RXVEHE�HI�WMREP�HIZI�WIV�TSV�QIMS�HI�TEXGL�TERIP�UYI�TVSZÎ�E�XIVQMREËÇS�I�

TEWWEKIQ�HI�WMREMW�HI�XVÅJIKS�TIPSW�GEFSW�GSE\MEMW�HI�MRXIVGSRI\ÇS�IRXVI�E�WEPE�

HI�VIGITËÇS�I�WEPE�HI�XVERWQMWWÇS��)WWI�TEXGL�TERIP�Í�EGSTPEHS�Ä�KEMSPE�I�TIV�

QMXI�UYI�SW�WMREMW�HI�EPXE�JVIUàÎRGME�IRXVIQ�I�WEMEQ�HE�KEMSPE�WIQ�TVINYHMGEV�

E�MWSPEQIRXS�IPIXVSQEKRÍXMGE��)PI�HIZI�TVSZIV�E�TSWWMFMPMHEHI�HI�XIVQMREV�IQ�

EQFEW� EW� JEGIW� �JEGI� MRXIVRE� I� JEGI� I\XIVRE
� GSQ�GSRIGXSV� XMTS�2�TEVE� GEFS�

GSE\MEP�XMTS�6+����I�GSRIGXSV�XMTS�&2'�TEVE�GEFS�GSE\MEP�6+����

)RXVEHE�HI�EV�GSRHMGMSREHS�HIZI�MWSPEV�E�TEWWEKIQ�HI�GEQTS�IPIXVSQEKRÍXM�

GS�MRXIVRS�I�I\XIVRS�TSV�QIMS�HI�XIPE�HI�GSFVI�HI�QEPLE�JMRE�

-RXIVGSRI\ÇS� HI� MRWXVYQIRXSW�� %� PMWXE� HI� MRWXVYQIRXSW� I� EW� VIWTIGXMZEW�

MRXIVGSRI\ÙIW�TEVE�GEHE�XMTS�HI�QIHMËÇS�WIVÇS�ETVIWIRXEHEW�RS�'ETÑXYPS���IQ�

HMERXI�

Entrada de Ar-condicionado

Monitor

de plasma 79�V

DQDOyJLFRV

Filtro de

entrada

de energia

Porta

blindada Patch

panel
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������-RXIVGSRI\ÇS�

%� MRXIVGSRI\ÇS� IRXVI� E� WEPE�HS� XVERWQMWWSV� I� E� WEPE� HS� VIGITXSV� Í� VIEPM^EHE�TSV�

GEFSW�GSE\MEMW�XMTS�6+����GSQ�QÅ\MQS�HI����QIXVSW�HI�GSQTVMQIRXS�XIVQMREHSW�

GSQ�GSRIGXSVIW�XMTS�2�IQ�EQFSW�SW�XIVQMREMW�GYNE�JYRËÇS�Í�E�WIKYMRXI�

'EFS��� z�'EFS� GSE\MEP�6+���� GSQ� XIVQMREËÇS� XMTS�2�TEVE� XVERWTSVXI� HI�

WMREP�HI�HEHSW��8\�HEXE
�GSRWXMXYÑHE�TSV�YQE�WIUàÎRGME�46&7��
��
����4WIYHS�

6ERHSR�&MREV]�7IUYIRGI
��)WWE� WIUàÎRGME� Í�KIVEHE�TIPS� GMVGYMXS�KIVEHSV�HI�

HEHSW�HI�QIHMHE�HI�XE\E�HI�IVVS��TSV�I\IQTPS��4&����HE�8IOXVSRM\
�I�MRWIVMHS�

RS�GEFS�GSE\MEP�EXVEZÍW�HI�YQ�GMVGYMXS�PMRI�HVMZI��2E�I\XVIQMHEHI�HS�GEFS�RS�

PEHS�HS�XVERWQMWWSV��E�WIUàÎRGME�Í�MRWIVMHE�RYQ�GSRZIVWSV�WÍVMI�TEVEPIPS��GYNSW�

HEHSW�TEVEPIPM^EHSW�WÇS�GSRZIVXMHSW�HS�QSHS�880��8VERWMWXSV�8VERWMWXSV�0SKMG
�

TEVE�0:(7��0S[�:SPXEKI�(MJJIVIRXMEP�7MKREPMRK
�TSV�YQE�MRXIVJEGI�ETVSTVMEHE��

ERXIW�HI�WIVIQ�MRNIXEHSW�RS�QSHYPEHSV��%87'��(:&�8�SY�-7(&�8
�

'EFS��� z�'EFS� GSE\MEP�6+����GSQ� XIVQMREËÇS� XMTS�2�TEVE� XVERWTSVXI�HS�

WMREP�HI�GPSGO��8\�GPSGO
�ES�UYEP�IWXÅ�WMRGVSRM^ERHS�S�8\�HEXE��3�WMREP�HI�GPSGO�Í�

KIVEHS�TIPS�KIVEHSV�HI�HEHSW�HI�QIHMHE�HI�XE\E�HI�IVVSW��TSV�I\IQTPS��4&����

HE�8IOXVSRM\
�I�MRWIVMHS�RS�GEFS�GSE\MEP�EXVEZÍW�HI�YQ�GMVGYMXS�PMRI�HVMZI��2E�

SYXVE� I\XVIQMHEHI� HS� GEFS� GSE\MEP� S� WMREP�8\� GPSGO� Í� MRWIVMHS� RS� GSRZIVWSV�

WÍVMI�TEVEPIPS�GYNE�WEÑHE�HI�GPSGO�TEVEPIPM^EHE�Í�GSRZIVXMHE�RS�QSHS�880�TEVE�

0:(7�ERXIW�HI�WIV�MRNIXEHS�RS�QSHYPEHSV��%87'��(:&�8�SY�-7(&�8
�

'EFS��� z�'EFS� GSE\MEP�6+����GSQ� XIVQMREËÇS� XMTS�2�TEVE� XVERWTSVXI�HS�

WMREP�HI�8\�W]RGL��3�8\�W]RGL�Í�KIVEHS�TIPS�KIVEHSV�HI�HEHSW�HI�QIHMHE�HI�XE\E�

HI�IVVSW��TSV�I\IQTPS��4&����HE�8IOXVSRM\
�I�XIQ�TSV�JYRËÇS�MRHMGEV�S�GSQI�

ËS�HS�TEGSXI�HI�XVERWTSVXI�TIPE�MRHMGEËÇS�HE�TSWMËÇS�HS�F]XI�HI�WMRGVSRMWQS��

)WWI�WMREP�Í�MRWIVMHS�RS�GEFS�GSE\MEP�EXVEZÍW�HI�YQ�GMVGYMXS�PMRI�HVMZI��2E�SYXVE�

I\XVIQMHEHI�HS�GEFS�GSE\MEP��S�WMREP�HI�8\�W]RGL�Í�MRWIVMHS�RS�GSRZIVWSV�WÍVMI�

TEVEPIPS�GYNE�WEÑHE�HI�8\�W]RGL�TEVEPIPM^EHS�Í�GSRZIVXMHE�RS�QSHS�880�TEVE�

0:(7�ERXIW�HI�WIV�MRNIXEHE�RS�QSHYPEHSV��%87'��(:&�8�SY�-7(&�8
�

'EFS��� z�'EFS� GSE\MEP�6+����GSQ� XIVQMREËÇS� XMTS�2�TEVE� XVERWTSVXI�HS�

WMREP�HI�8:�(MKMXEP�TVSZIRMIRXI�HS�EGSTPEHSV�PSGEPM^EHS�RE�WEÑHE�HS�EQTPMJMGE�

HSV�HI�TSXÎRGME�HS�XVERWQMWWSV�HMKMXEP��2E�SYXVE�I\XVIQMHEHI�HS�GEFS�GSE\MEP��

S�WMREP�HMKMXEP�Í�MRWIVMHS�RS�TEXGL�TERIP�HE�+EMSPE�HI�*EVEHE]�I�HEÑ�ZEM�TEVE�S�

WIX�YT�HI�VIGITËÇS��%�FERHE�HI�JVIUàÎRGME�HI�STIVEËÇS�HIZI�WIV�HI���1,^�E�

���1,^��GSRJSVQI�S�GEREP�YXMPM^EHS�RS�XIWXI�

'EFS��� z�'EFS� GSE\MEP�6+����GSQ� XIVQMREËÇS� XMTS�2�TEVE� XVERWTSVXI�HS�

WMREP�TVSZIRMIRXI�HS�EGSTPEHSV��PSGEPM^EHS�RE�WEÑHE�HS�EQTPMJMGEHSV�HI�TSXÎR�

GME�HS�XVERWQMWWSV�EREP×KMGS�4%0�1��2E�SYXVE�I\XVIQMHEHI�HS�GEFS�GSE\MEP��
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S�WMREP�EREP×KMGS�Í�MRWIVMHS�RS�TEXGL�TERIP�HE�+EMSPE�HI�*EVEHE]�I�HEÑ�ZEM�TEVE�

S�WIX�YT�HI�VIGITËÇS��%�FERHE�HI�JVIUàÎRGME�HI�STIVEËÇS�HIZI�WIV�HI���1,^�E�

���1,^��GSRJSVQI�S�GEREP�YXMPM^EHS�RS�XIWXI�

8SHSW�SW�GEFSW�GSE\MEMW�HIZIVÇS�WIV�GSRWXVYÑHSW�YXMPM^ERHS�WI�QEXIVMEMW�HI�QIPLS�

VIW� TVSGIHÎRGMEW� I� EW� GEVEGXIVÑWXMGEW� HI� EXIRYEËÇS� I� TIVHE� HI� VIXSVRS�QIHMHSW� IQ�

XSVRS�HE�JEM\E�HI�JVIUàÎRGME�HI�YXMPM^EËÇS��

����4EHVÙIW�E�WIVIQ�EZEPMEHSW

'SRWMHIVERHS�UYI�EXÍ�S�TVIWIRXI�QSQIRXS�W×�I\MWXIQ�SJMGMEPQIRXI�XVÎW�TEHVÙIW�

HI�QSHYPEËÇS�TEVE�XIPIZMWÇS�HMKMXEP�XIVVIWXVI��%87'��(:&�8�I�-7(&�8
��IWXI�GSQ�

TÎRHMS�XVEXE�GSQ�HIXEPLIW�SW�XIWXIW�GSRWMHIVEHSW�RIGIWWÅVMSW�I�WYJMGMIRXIW�TEVE�EZEPMEV�

S�HIWIQTIRLS�HIPIW��HMERXI�HI�HMZIVWEW�GMVGYRWXÆRGMEW�HI�TVSTEKEËÇS�I�MRXIVJIVÎRGMEW�

UYI�TSWWEQ�SGSVVIV�RSW�EQFMIRXIW�IQ�UYI�SW�WMWXIQEW�HI�8:�(MKMXEP�STIVEQ�

%WWMQ�WIRHS��SW�XIWXIW�VIJIVIQ�WI�ÄW�GSRJMKYVEËÙIW�

E
� 4EHVÇS� %QIVMGERS� %87'�� GSQ� QSHYPEËÇS� �:7&� I� PEVKYVE� HI� FERHE� HI�

�1,^��XE\E�ÞXMP�HI�XVERWQMWWÇS������1FTW�I�*)'�����

F
� 4EHVÇS�)YVSTIY�(:&�8��GSQ�QSHYPEËÇS�'3*(1�I�FERHE�HI��1,>�

2E�8EFIPE����WÇS�ETVIWIRXEHEW�EW�GSRJMKYVEËÙIW�HS�(:&�8�RSVQEPQIRXI�YWEHEW�I�

TSVXERXS�TEWWÑZIMW�HI�WIVIQ�XIWXEHEW�

TABELA 1

&RQILJXUDo}HV�GR�'9%�7�D�VHUHP�WHVWDGDV

&RQILJXUDomR
Taxa de

&yGLJR
K (*) Modo

7D[D�~WLO�GH�%LWV�

(Mbps)
0RGXODomR

A 3/4 1/16 8K 19,76 64QAM

B 2/3 1/32 8K 18,1 64QAM

C 3/4 1/8 2K 18,66 64QAM

D 1/2 1/16 8K 8,78 16QAM

E 1/2 1/16 8K 4,39 QPSK

�
��.� �UD]mR�GH�LQWHUYDOR�GH�JXDUGD�

G
� 4EHVÇS� .ETSRÎW� -7(&�8� GSQ�QSHYPEËÇS� '3*(1� I� PEVKYVE� HI� FERHE� HI�

�1,^��2E�8EFIPE���WÇS�ETVIWIRXEHEW�EW�GSRJMKYVEËÙIW�HS�-7(&�8�RSVQEPQIR�

XI�YWEHEW�I��TSVXERXS��TEWWÑZIMW�HI�WIVIQ�XIWXEHEW�
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TABELA 2

&RQILJXUDo}HV�GR�,6'%�7�D�VHUHP�WHVWDGDV

&RQILJXUDomR 7D[D�GH�&yGLJR K (*) Modo Time Interliaver
7D[D�~WLO�GH�%LWV�

(Mbps)
0RGXODomR

A 3/4 1/16 8K 430ms 19,33 64QAM

B 2/3 1/32 8K 110ms 17,70 64QAM

C 3/4 1/8 2K 110ms 18,25 64QAM

D 3/4 1/16 4K 110ms 19,33 64QAM

E 3/4 1/32 8K 110ms 19,91 64QAM

F 1/2 1/16 8K 430ms 8,59 16QAM

G 1/2 1/16 8K 430ms 4,30 QPSK

������4EHVÙIW�HI�MQEKIQ��WSQ�I�WIUàÎRGMEW�HMKMXEMW�EHSXEHSW

3W�WIKYMRXIW�TEHVÙIW�HI�MQEKIQ�TSHIVÇS�WIV�YWEHSW�GSRJSVQI�S�XIWXI�E�WIV�I\I�

GYXEHS�

�

JIVÎRGME�HS�WMWXIQE�HMKMXEP�RS�WMWXIQE�EREP×KMGS��HIZIQ�WI�JIMXSW�GSQ�TEHVÇS�

HI���FEVVEW�GSPSVMHEW�

HMKMXEMW� HIZIQ� WIV� JIMXSW� GSQ� MQEKIQ� XMTS�>SRI� 4PEXI� �MQEKIQ� HI� GÑVGYPSW�

GSRGÎRXVMGSW�IQ�QSZMQIRXS
�GSQS�QSWXVE�E�*MKYVE���

Figura 4 Zone plate�XVDGD�QR�FULWpULR

3�WIKYMRXI�TEHVÇS�HI�KIVEËÇS�HI�WSQ�HS�WMWXIQE�4%0�1�HIZI�WIV�YXMPM^EHS�

� +IVEHSV�HI�ZEVVIHYVE�RE�JVIUàÎRGME�HI���,^�E���/,^�ENYWXEHS�E�YQ�RÑZIP�UYI�

TVSZSUYI�RE�JVIUàÎRGME�HI�QSHYPEËÇS�HI�����/,^�S�HIWZMS�TMGS�HI�
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���

3W�WIKYMRXIW�TEHVÙIW�HI�WIUàÎRGMEW�HMKMXEMW�I�HI�XE\E�HI�IVVS�HIZIQ�WIV�YWEHSW�

TWIYHS�EPIEX×VME��46&7
�HI����
��
��
�TEVE�SW�XVÎW�WMWXIQEW�HI�8:�(MKMXEP�

��

�RE�WEÑHE�HI�WMREP�HS�VIGITXSV�

TEVE� XSHSW�SW� XVÎW�TEHVÙIW�HI�8:�(MKMXEP��)WWI� ZEPSV� W×�TSHIVÅ� WIV�YXMPM^EHS�

WI�S�VIGITXSV�HMWTYWIV�HI�EGIWWS�ESW�HEHSW�HMKMXEMW��'EWS�GSRXVÅVMS��HIZIVÅ�WIV�

YXMPM^EHS�S�TVSGIWWS�HS�>SRI�4PEXI�I�E�MQEKIQ�HIZIVÅ�WIV�SFWIVZEHE�EXÍ�S�ETE�

VIGMQIRXS�HI�wEVXIJEXSWx�SY�JEPLEW�

����'YMHEHSW�RIGIWWÅVMSW�GSQ�SW�VIGYVWSW�YWEHSW

������%JIVMËÇS�HI�MRWXVYQIRXSW�IQ�YWS

8SHSW�SW�MRWXVYQIRXSW�HIZIQ�IWXEV�EJIVMHSW�I�HIRXVS�HS�TVE^S�HI�ZEPMHEHI��4EVE�

WI�XIV�YQ�ZEPSV�PIKEP��E�EJIVMËÇS�HSW�IUYMTEQIRXS�HI�QIHMËÇS�HIZI�WIV�IJIXYEHE�TSV�

YQ�×VKÇS�SJMGMEP��TSV�I\IQTPS�S�-RQIXVS
�SY�IRXMHEHIW�GVIHIRGMEHEW��2SVQEPQIRXI��

UYERHS� S� MRWXVYQIRXS� Í� EJIVMHS�� EGSQTERLE� YQ� HSGYQIRXS� EXIWXERHS� E� EJIVMËÇS�

GSQ�HEXE�HI�ZEPMHEHI�GPEVEQIRXI�HIJMRMHE�

������1IHMHE�HI�TSXÎRGME�HS�WMREP�4%0�1

%�QIHMHE� HI� TSXÎRGME� HS� WMREP� 4%0�1� HIZI� WIV� JIMXE� RS� TMGS� HI� WMRGVSRMWQS�

TIPS�YWS�HI�YQ�:IGXSV�%REP]WIV��TSV�I\IQTPS�QSHIPS������:�HE�,4
�UYI�TIVQMXI�E�

PIMXYVE�HMVIXE�HIWXE�TSXÎRGME�

������1IHMHE�HI�TSXÎRGME�HI�WMREP�HMKMXEP

%�QIHMHE�HE�TSXÎRGME�HI�WMREP�HMKMXEP�HIZI�WIV�JIMXE�GSQ�YQ�:IGXSV�%REP]WIV��TSV�

I\IQTPS��S�QSHIPS������:�HE�,4
�UYI�QIHI�HMVIXEQIRXI�E�TSXÎRGME�QÍHME�HS�WMREP�

HIRXVS�HE�PEVKYVE�HI�FERHE�HI��1,^�

������1IHMHE�HE�TSXÎRGME�HI�VYÑHS�KEYWWMERS

%�QIHMHE�HE�TSXÎRGME�HI�VYÑHS�KEYWWMERS�HIZI�WIV�JIMXE�GSQ�YQ�:IGXSV�%REP]WIV�

�TSV�I\IQTPS��S�QSHIPS������:�HE�,4
�UYI�QIHI�HMVIXEQIRXI�E�TSXÎRGME�QÍHME�HS�

WMREP�HIRXVS�HE�FERHE�HI��1,^�
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������'YMHEHSW�GSQ�SW�GEFSW

8SHSW�SW�GEFSW�HIZIQ�WIV�GSRJIGGMSREHSW�GSQ�QEXIVMEMW��GEFSW�I�GSRIGXSVIW
�HI�

FSE�UYEPMHEHI�I��HITSMW�HI�QSRXEHSW��HIZIQ�XIV�EW�QIHMHEW�HI�EXIRYEËÇS�I�E�TIVHE�

HI�VIXSVRS�TEVE�EWWIKYVEV�UYI�IPIW�RÇS�MRXVSHY^EQ�IVVSW�EHMGMSREMW�

������)WXEFMPM^EËÇS�HSW�MRWXVYQIRXSW

%RXIW�HS� MRMGMS�HI�GEHE� NSVREHE�HI�QIHMËÙIW�� XSHSW�SW� MRWXVYQIRXSW� I� IUYMTE�

QIRXSW�HIZIQ�IWXEV�PMKEHSW�TSV�TIPS�QIRSW����QMRYXSW�TEVE�EWWIKYVEV�UYI�EXMRNEQ�

E�IWXEFMPM^EËÇS�

������1IHMËÙIW�HYZMHSWEW

2IRLYQE�QIHMËÇS�HIZI�WIV�HIWGEVXEHE��TSV�QEMW�HMWGVITERXI�UYI�WINE��)Q�GEWS�HI�

HÞZMHE��E�QIHMHE�HIZI�WIV�VITIXMHE�TEVE�EREPMWEV�E�GEYWE�HS�TVSFPIQE�

������-RXSGEFMPMHEHI�HSW�IUYMTEQIRXSW�IQ�XIWXI

2IRLYQ�IUYMTEQIRXS�UYI�IWXÅ�WIRHS�EZEPMEHS�TSHIVÅ�WIV�QSHMJMGEHS��VIENYWXEHS�

SY� VITEVEHS�RS�HIGYVWS�HSW� XIWXIW� WSF� E� TIRE�HE�TIVHE�HI�ZEPMHEHI�HSW� VIWYPXEHSW�

SFXMHSW�

������1IHMHE�HI�XE\E�HI�IVVS

1YMXSW�TVSGIHMQIRXSW�XÎQ�GSQS�VIJIVÎRGME�E�QIHMHE�HI�XE\E�HI�IVVS�TEVE�EZEPMEV�

E�UYEPMHEHI�HI�YQ�WMREP�HI�8:�(MKMXEP��'SRXYHS��QYMXSW�VIGITXSVIW�HI�8:�(MKMXEP��

TVMRGMTEPQIRXI�EUYIPIW�ZIRHMHSW�RS�GSQÍVGMS��RÇS�TIVQMXIQ�EGIWWS�ESW�HEHSW�HMKM�

XEMW�TEVE�QIHMV�E�XE\E�HI�IVVS�MRWIVMHS�RSW�HEHSW��2IWWI�GEWS��S�TVSGIHMQIRXS�HIZI�

WIV�EPXIVEHS��WYFWXMXYMRHS�S�QIHMHSV�HE�XE\E�HI�IVVS�TSV�YQ�KIVEHSV�HI�MQEKIQ�>SRI�

4PEXI��GÑVGYPSW�GSRGÎRXVMGSW�Q×ZIMW
�E�WIV�MRWIVMHS�RS�PEHS�HS�XVERWQMWWSV�I�UYI�ETE�

VIËE�RS�ZÑHIS�E�MQEKIQ�E�WIV�EREPMWEHE�ZMWYEPQIRXI��2S�GEWS�HE�8:�(MKMXEP��E�XE\E�HI�

IVVS�HI��\��
��
�IUàMZEPI�ES�ETEVIGMQIRXS�HI�TIUYIRSW�UYEHVEHSW�RE�XIPE��EVXIJEXSW
��

2IWWI�GEWS��Í�VIGSQIRHEHS�UYI�E�ERÅPMWI�WINE�JIMXE�TSV���TIWWSEW�XVIMREHEW�I�S�ZEPSV�

JMREP�HIZI�WIV�E�QÍHME�HSW���

����%JIVMËÇS�HI�MRWXVYQIRXSW�

4EVE�UYI�YQE�QIHMËÇS�WINE�GSRJMÅZIP�I�XIRLE�GVIHMFMPMHEHI��XSHS�MRWXVYQIRXS�YXM�

PM^EHS�TEVE�IWWE�XEVIJE�HIZI�IWXEV�EJIVMHS��MWXS�Í��WIV�WYFQIXMHS�ES�TVSGIWWS�HI�EJIVMËÇS�

TSV�YQ�×VKÇS�SJMGMEP��TSV�I\IQTPS�S�-RQIXVS
�SY�IRXMHEHIW�GVIHIRGMEHEW�
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���

������3FNIXMZS

3�SFNIXMZS�HIWXI�X×TMGS�Í�JSVRIGIV�EPKYQEW�RSËÙIW�WSFVI�GSRXVSPI�I�GVMXÍVMSW�HI�

EGIMXEËÇS�RE�GEPMFVEËÇS��ENYWXI�I�QERYXIRËÇS�HI�MRWXVYQIRXSW�IUYMTEQIRXSW��

������(IJMRMËÙIW�HSGYQIRXSW�GSQTPIQIRXEVIW

�

PSKME�

QIHMËÇS�XIRLE�HIWIQTIRLS�GSQTEXÑZIP�GSQ�S�WIY�YWS�

GSRHMËÙIW�IWTIGMJMGEHEW��E�VIPEËÇS�IRXVI�SW�ZEPSVIW�MRHMGEHSW�TSV�YQ�MRWXVYQIR�

XS�HI�QIHMËÇS�SY�WMWXIQE�HI�QIHMËÇS�SY�ZEPSVIW�VITVIWIRXEHSW�TSV�YQE�QIHM�

HE�QEXIVMEPM^EHE�SY�YQ�QEXIVMEP�HI�VIJIVÎRGME��I�SW�ZEPSVIW�GSVVIWTSRHIRXIW�HEW�

KVERHI^EW�IWXEFIPIGMHSW�TSV�TEHVÙIW�

GSVVMKMHS�HI�YQE�QIHMËÇS�TEVE�GSQTIRWEV�YQ�IVVS�WMWXIQÅXMGS�

ZIVHEHIMVS�HS�QIRWYVERHS�

HI�YQ� MRWXVYQIRXS�HI�QIHMËÇS�QIRSW�YQ�ZEPSV� ZIVHEHIMVS�HE�KVERHI^E�HI�

IRXVEHE�

�

WIVZEV�GSRWXERXIW�WYEW�GEVEGXIVÑWXMGEW�QIXVSP×KMGEW�ES�PSRKS�HS�XIQTS��

QIHMËÇS��UYI�GEVEGXIVM^E�E�HMWTIVWÇS�HSW�ZEPSVIW�UYI�TSHIQ�WIV�JYRHEQIRXE�

HEQIRXI�EXVMFYÑHSW�E�YQ�QIRWYVERHS�

HS�ZEPSV�HI�YQ�TEHVÇS�IWXEV�VIPEGMSREHS�E�VIJIVÎRGMEW�IWXEFIPIGMHEW��KIVEPQIRXI�

TEHVÙIW�REGMSREMW�SY�MRXIVREGMSREMW��EXVEZÍW�HI�YQE�GEHIME�GSRXÑRYE�HI�GSQ�

TEVEËÙIW��XSHEW�XIRHS�MRGIVXI^EW�IWXEFIPIGMHEW�

IRWEMS�I�GEPMFVEËÇS�

HI� QIHMËÇS� z� 7MWXIQE� HI� GSQTVSZEËÇS� QIXVSP×KMGE� TEVE� IUYMTEQIRXS� HI�

QIHMËÇS�



���

4VSGIHMQIRXS�HI�1IHMHEW

HI�QIHMËÇS�z�(MVIXVM^IW�TEVE�S�GSRXVSPI�HI�TVSGIWWSW�HI�QIHMËÇS�

������4VSGIHMQIRXS�STIVEGMSREP

��������1ERYXIRËÇS

5YEPUYIV�MRWXVYQIRXS�SY�IUYMTEQIRXS�REW�GSRHMËÙIW�EFEM\S�HIZI�WIV�VIXMVEHS�HE�

STIVEËÇS�I�IRZMEHS�TEVE�QERYXIRËÇS�

3�MRWXVYQIRXS�SY�IUYMTEQIRXS�RE�GSRHMËÇS�EGMQE�RÇS�HIZIVÅ�WIV�YXMPM^EHS��EXÍ�

UYI�XIRLE�WMHS�VIEPM^EHE�E�WYE�HIZMHE�QERYXIRËÇS�

3�MRWXVYQIRXS�SY�IUYMTEQIRXS�HIZIVÅ�WIV�IRZMEHS�ES�WIY�JEFVMGERXI��EWWMWXÎRGME�

XÍGRMGE
��TEVE�VIEPM^EËÇS�HS�WIVZMËS�HI�QERYXIRËÇS��2E�JEPXE�HS�JEFVMGERXI��IRZMEV�TEVE�

IQTVIWEW�ETXEW�Ä�VIEPM^EËÇS�HS�WIVZMËS�

������'EPMFVEËÇS

%�WIKYMV� PMWXEVIQSW� EPKYQEW� SFWIVZEËÙIW� WSFVI� E� GEPMFVEËÇS�HI� MRWXVYQIRXSW�HI�

QIHMËÇS�TEVE�8:�(MKMXEP�

��	����	�I����	�HS�ZEPSV�HE�JEM\E
��IQ�RS�QÑRMQS�YQE�JEM\E�HI�GEHE�JYR�

ËÇS�E�WIV�GEPMFVEHE��%W�JEM\EW�VIWXERXIW��UYERHS�I\MWXMVIQ��HIZIQ�WIV�GEPMFVEHEW�

IQ�YQ�SY�QEMW�TSRXSW�WMXYEHSW�IRXVI�S�QIMS�I�S�JMREP�HE�JEM\E�

GSQS�KYME�RE� IWGSPLE�HSW�TSRXSW� E� WIVIQ�GEPMFVEHSW�� HIWHI�UYI� GSQTPIXIQ�

SW�VIUYMWMXSW�QÑRMQSW�HS�TVMQIMVS�MXIQ��)Q�KIVEP��Í�VIGSQIRHÅZIP�MRGPYMV�SW�

TSRXSW�HI�QIHMËÇS�WYKIVMHSW�TIPS�JEFVMGERXI�HS�MRWXVYQIRXS�IQ�WIY�QERYEP�

HI�MRWXVYËÙIW��

GSRXE� TIGYPMEVMHEHIW� IWTIGÑJMGEW�� XEMW� GSQS� EW� GEVEGXIVÑWXMGEW� IWTIGÑJMGEW�� EW�

GEVEGXIVÑWXMGEW� GSRWXVYXMZEW� HS� MRWXVYQIRXS� WSF� GEPMFVEËÇS� I� EW� RIGIWWMHEHIW�

HS�PEFSVEX×VMS��GEPMFVEËÇS�XSXEP��TEVGMEP��GSRGIRXVEHE�IQ�GIVXE�JEM\E�IXG�
��8EMW�

TEVXMGYPEVMHEHIW�TSHIQ�MQTPMGEV�I\GIËÇS�ESW�VIUYMWMXSW�TVIZMWXSW�RS�TVMQIMVS�

MXIQ�
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���

������w6IUYMWMXSW�KIVEMW�TEVE�GSQTIXÎRGME�HI�PEFSVEX×VMSW�HI�IRWEMS�I�GEPM�

FVEËÇSx�

QIHMËÇS�UYI� WINEQ� VEWXVIÅZIMW� ESW� TEHVÙIW� HI�QIHMËÇS�REGMSREP� SY� MRXIVRE�

GMSREP�GSQTEXÑZIMW�GSQ�EW�VIGSQIRHEËÙIW�HE�'SRJIVÎRGME�+IVEP�TEVE�4IWSW�I�

1IHMHEW��'+41
�

��)27%-37�()�'314368%1)283�'31�

-28)6*)6®2'-%

)WXI�FPSGS�HI�IRWEMSW�ZMWE�E�EREPMWEV�S�GSQTSVXEQIRXS�HSW�WMWXIQEW�HI�8:�(MKMXEP�

%87'��(:&�8�I�-7(&�8�RE�TVIWIRËE�HI�WMREMW�HI�SYXVEW�IQMWWSVEW�RE�QIWQE�FERHE�

HI�JVIUàÎRGME�SY�IQ�FERHEW�EHNEGIRXIW�

����-RXIVJIVÎRGME�HS�WMWXIQE�HMKMXEP�RS�WMWXIQE�4%0�1

������3FNIXMZS

)WXI�QÍXSHS�HI�QIHMHE�XIQ�TSV�SFNIXMZS�EZEPMEV�E�HIKVEHEËÇS�TVSHY^MHE�IQ�YQ�

WMREP�EREP×KMGS�4%0�1�UYERHS�MRXIVJIVMHS�TSV�YQ�WMREP�HMKMXEP�QSHYPEHS�TSV�YQE�

WIUàÎRGME�46&7����GSQ�E�QSHYPEËÇS��:7&�YXMPM^EHE�RS�TEHVÇS�%87'��SY�QSHYPE�

ËÇS�'3*(1�YXMPM^EHE�RSW�TEHVÙIW�(:&�8�I�-7(&�8�

)WXE�MRXIVJIVÎRGME�Í�QIHMHE�TIPE�EZEPMEËÇS�HS�TEVÆQIXVS�HIRSQMREHS�w6IPEËÇS�HI�

4VSXIËÇSx��TVSXIGXMSR�VEXMS
�UYI�Í�E�VIPEËÇS��IQ�H&��IRXVI�E�TSXÎRGME�HS�WMREP�HIWINEHS�

I�E�TSXÎRGME�HS�WMREP�RÇS�HIWINEHS��MRXIVJIVIRXI
�

6IPEËÇS�HI�4VSXIËÇS�!�(�9�H&
�

3RHI�

(�!�7MREP�(IWINEHS��4%0�1


9�!�7MREP�RÇS�HIWINEHS

7IVÇS�JIMXSW�XIWXIW�XIRHS�GSQS�MRXIVJIVIRXIW�GEREMW�HS�XMTS�GS�GEREP��GEREMW�EHNE�

GIRXIW�WYTIVMSV�I�MRJIVMSV��GEREMW�wXEFSSx�I�TIUYIRSW�HIWPSGEQIRXSW�

8SHSW�IWWIW�GEREMW�MRXIVJIVIRXIW�WIVÇS�SFXMHSW��E�TEVXMV�HI�WMREP�KIVEHS�TIPS�XVERW�

QMWWSV�HMKMXEP��TSV�TVSGIWWS�HI�FEXMQIRXS�I�JMPXVEKIQ�
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������'EVEGXIVÑWXMGEW�HSW�TEVÆQIXVSW�FÅWMGSW

3W�TEVÆQIXVSW�FÅWMGSW�UYI�WIVÇS�YXMPM^EHSW�RE�HIXIVQMREËÇS�HE�6IPEËÇS�HI�4VS�

XIËÇS�WIVÇS�SW�HI�EZEPMEËÇS�WYFNIXMZE�HE�MQEKIQ��VIEPM^EHE�TSV�TIWWSEW�GSPSGEHEW�TEVE�

SFWIVZEV�E�MQEKIQ�HSW�VIGITXSVIW�4%0�1��%TIWEV�HI�WIV�E�MQEKIQ�S�TEVÆQIXVS�IWGS�

PLMHS�GSQS�VIJIVIRGMEP�TEVE�SFXIRËÇS�HE�6IPEËÇS�HI�4VSXIËÇS��Í�RIGIWWÅVMS�XEQFÍQ�
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[LMXI�RSMWI�KVEHIH�9-8�6��

PIZIP��
�

[LMXI�RSMWI�KVEHIH�9-8�6��

PIZIP��
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3W�ZEPSVIW�SVMYRHSW�HSW�QÍXSHSW�HS�9-8�6� PIZIP���I�9-8�6� PIZIP��� JSVRIGIQ��

ETVS\MQEHEQIRXI��MQEKIRW�IUYMZEPIRXIW�ESW�+VEYW���I���HI�5YEPMHEHI�

������:EPSVIW�I�GEVEGXIVÑWXMGEW�MRMGMEMW

6IGITXSVIW�GSQIVGMEMW�4%0�1�IQ�RÞQIVS�HI�XVÎW�GSQ�QIRSW�HI�GMRGS�ERSW�HI�

YWS�I�GSQ�WMRXSRM^EHSVIW�E�ZEVEGXSV�

(IWPSGEQIRXS�MRMGMEP�HE�JVIUàÎRGME�����^IVS
�1,^��MRXIVJIVÎRGME�GS�GEREP
��

�
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KERHS�XSRW�HI��O,^�I�HIWZMS�HI�JVIUàÎRGME�HI���O,^�
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IUYMZEPIRXI�
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�
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E
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F
� 'SQ�E�GLEZI�GSE\MEP����
�RE�TSWMËÇS���I�SW�EXIRYEHSVIW�HS�WMWXIQE�4%0�1�RE�

TSWMËÇS�HI�QÅ\MQE�EXIRYEËÇS��ENYWXI�S�RÑZIP�HS�KIVEHSV�HI�VYÑHSW����
�TEVE�

TVSHY^MV��RE�IRXVEHE�HS�VIGITXSV��YQ�RÑZIP�HI�VYÑHS�PMHS�TSV����
�RE�JEM\E�HI�

VYÑHS�HS�VIGITXSV�4%0�1��HI�����H&�EFEM\S�HS�RÑZIP�HI�VIJIVÎRGME�SFXMHS�IQ�

E��:SPXI�SW�EXIRYEHSVIW�HS�WMWXIQE�4%0�Ä�TSWMËÇS�ERXIVMSV�HIXIVQMREHE�IQ�E��

-WWS�TVSHY^�RS�VIGITXSV���4%0�1����
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G
� :SPXI�E�GLEZI�GSE\MEP����
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E�QEMW�TV×\MQE�TSWWÑZIP�HE�MQEKIQ�ZMWXE�RS�MXIQ�F��)WWI�Í�YQ�TVSGIWWS�GSR�

ZIVKIRXI� GYNE� GSRZIVKÎRGME� HIZI� WIV� GSRWIKYMHE�TSV� WYGIWWMZEW� GSQTEVEËÙIW�

IRXVI�E�MQEKIQ�HI�VIJIVÎRGME��GLEZI����
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������8EFIPEW�HI�VIWYPXEHSW

TABELA 3

1tYHO�LQWHUIHUHQWH�H�UHODomR�GH�SURWHomR�SDUD�FDQDLV�GLJLWDLV�DGMDFHQWHV�

FR�FDQDO�H�´WDERRµ�HP�FDQDO�3$/�0��VLVWHPD�$76&

Bw )UHT�rQFLD�0+]
9$/25�0e',2�'$�5(/$d®2�'(�3527(d®2��G%�

UIT-R3 UIT-R4 LOP

0 0

1 +6

+7 +42

+8 +48

+14 +84

+15 +90

-1 -6

-7 -42

-8 -48

1tYHO�GH�5HIHUrQFLD��BBBBBBBBBBB�G%PU

TABELA 4

1tYHO�LQWHUIHUHQWH�H�UHODomR�GH�SURWHomR�SDUD�FDQDLV�GLJLWDLV�DGMDFHQWHV�

FR�FDQDO�H�´WDERRµ�HP�FDQDO�3$/�0��VLVWHPD�'9%�7��������������.�

Bw )UHT�rQFLD�0+]
9$/25�0e',2�'$�5(/$d®2�'(�3527(d®2��G%�

UIT-R3 UIT-R4 LOP

0 0

1 +6

+7 +42

+8 +48

+14 +84

+15 +90

-1 -6

-7 -42

-8 -48

1tYHO�GH�5HIHUrQFLD��BBBBBBBBBBB�G%PU

TABELA 5

1tYHO�LQWHUIHUHQWH�H�UHODomR�GH�SURWHomR�SDUD�FDQDLV�GLJLWDLV�DGMDFHQWHV��

FR�FDQDO�H�´WDERRµ�HP�FDQDO�3$/�0��VLVWHPD�,6'%��������������.�����V�

Bw )UHT�rQFLD�0+]
9$/25�0e',2�'$�5(/$d®2�'(�3527(d®2��G%�

UIT-R3 UIT-R4 LOP

0 0

1 +6

+7 +42

+8 +48

+14 +84

+15 +90

-1 -6

-7 -42

-8 -48

1tYHO�GH�5HIHUrQFLD��BBBBBBBBBBB�G%PU
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TABELA 6

1tYHO�LQWHUIHUHQWH�H�UHODomR�GH�SURWHomR�SDUD�GHVORFDPHQWRV�GH�IUHT�rQFLD�

HP�WRUQR�GD�IUHT�rQFLD�GR�FDQDO

�0RGXODomR��6LVWHPD�$76&

)UHT�rQFLD�2))�6(7� 9$/25�0e',2�'$�5(/$d®2�'(�3527(d®2��G%�

0 UIT-R3 UIT-R4 LOP

+10KHz

-10KHz

1tYHO�GH�5HIHUrQFLD��BBBBBBBBBBB�G%PU

TABELA 7

1tYHO�LQWHUIHUHQWH�H�UHODomR�GH�SURWHomR�SDUD�GHVORFDPHQWRV�GH�IUHT�rQFLD�

HP�WRUQR�GD�IUHT�rQFLD�GR�FDQDO

�0RGXODomR��6LVWHPD�'9%�7��������������.�

)UHT�rQFLD�2))�6(7 9$/25�0e',2�'$�5(/$d®2�'(�3527(d®2��'%�

HZ UIT-R 3 UIT-R 4 LOP

0

1116,07

2790,18

4464,29

6138,40

-558,04

-2232,15

-3906,26

-5580,37

1tYHO�GH�5HIHUrQFLD��BBBBBBBBBBB�G%PU

TABELA 8

1tYHO�LQWHUIHUHQWH�H�UHODomR�GH�SURWHomR�SDUD�GHVORFDPHQWRV�GH�IUHT�rQFLD�

HP�WRUQR�GD�IUHT�rQFLD�GR�FDQDO

0RGXODomR��6LVWHPD�,6'%�7��������������.�����V�

)UHT�rQFLD�2))�6(7 9$/25�0e',2�'$�5(/$d®2�'(�3527(d®2��'%�

HZ UIT-R 3 UIT-R 4 LOP

0

+496,03

+1488,09

+2480,15

+3472,21

+4464,27

-496,03

-1488,09

-2480,15

-3472,21

-4464,27
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� 6IPEËÇS�HI�4VSXIËÇS�!�(�9�H&


� (�!�WMREP�HIWINEHS��WMREP�HMKMXEP


� 9�!�WMREP�RÇS�HIWINEHS��WMREP�4%0�1


%�VIPEËÇS�HI�TVSXIËÇS�WIVÅ�EZEPMEHE�TEVE�EW�GSRHMËÙIW�HI�GEREP�EHNEGIRXI�MRJIVMSV��
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4EVE� GEHE� YQ� HSW� VIGITXSVIW� HMKMXEMW� YXMPM^EHSW�� I� TEVE� GEHE� HIWPSGEQIRXS� HI�

JVIUàÎRGME�IRXVI�SW� WMREMW� MRXIVJIVIRXI�I� MRXIVJIVMHS��E�6IPEËÇS�HI�4VSXIËÇS�HIZI� WIV�
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������w7IX�YTx�HSW�IUYMTEQIRXSW

Figura 6�,QWHUIHUrQFLD�GH�FDQDO�3$/�0�$GMDFHQWH�,QIHULRU�QR�&DQDO�'LJLWDO
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XÇS�FEM\SW�UYI�RÇS�QEMW�TSWWEQ� WIV� EZEPMEHSW� GSQ�TVIGMWÇS�TIPSW� MRWXVYQIRXSW�HI�
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������6IWYPXEHSW

TABELA 9

,QWHUIHUrQFLD�GR�VLVWHPD�3$/�0��FR�FDQDO�H�FDQDO�DGMDFHQWH��QR�VLVWHPD�'LJLWDO

'HVORFDPHQWR�GH�IUHT�rQFLD�0+]

5HODomR�GH�3URWHomR��G%�

ATSC

DVB-T

3/4, 1/16, 

2K

3/4, 1/16

8K

3/4, 1/8

2K

3/4, 1/16

2K

2/3, 1/32

2K

0

+6

-6

'HVORFDPHQWR�GH�)UHT�rQFLD

MHz

5HODomR�GH�3URWHomR��G%�

ISDB-T

3/4, 1/16, 4K

0,1s

3/4, 1/16, 8K

0,1s

2/3, 1/32, 8K

0,1s

3/4, 1/8, 2K

0,1s

3/4, 1/32, 8K

0,1s

0

+6

-6

TABELA 10

,QWHUIHUrQFLD�SDUD�SHTXHQRV�GHVORFDPHQWRV�GH�IUHT�rQFLD

)UHT�rQFLD

OFF-SET (Hz)

5HODomR�GH�3URWHomR��G%�

Sistema ATSC

-1.116,07

-2.790,18

-4.464,29

-6.138,40

-7.812,50

-9.486,62

-11.160,73

-12.834,84

-14.508,95
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-16.183,06

+2.232,15

+3.906,26

+5.580,37

+7.254,48

+8.928,59

+10.602,70

+12.276,81

+13.950,92

+15.625,03

+17.299,14

TABELA 11

,QWHUIHUrQFLD�GR�VLVWHPD�3$/�0�QR�VLVWHPD�GLJLWDO�$76&�SDUD�FDQDLV�´WDERRµ

BW 'HVORFDPHQWR�GH�)UHT�rQFLDV 5HODomR�GH�SURWHomR��G%�

+7 +42MHz

+8 +48MHz

+14 +84MHz

+15 +90MHz

-7 -42MHz

-8 -48MHz

TABELA 12

,QWHUIHUrQFLD�GR�VLVWHPD�3$/�0�QR�VLVWHPD�GLJLWDO�'9%�7�SDUD�FDQDLV�´WDERRµ��VXSRQGR�TXH�D�),�

GR�UHFHSWRU�VHMD�LJXDO�j�GR�VLVWHPD�HXURSHX

Bw
Deslocamento de 

)UHT�rQFLDV�0+]

5HODomR�GH�3URWHomR��G%�

3/4, 1/16, 2K 3/4, 1/16, 8K 2/3, 1/32, 8K 3/4, 1/8, 2K

+6 +36

+12 +72

-6 -36

TABELA 13

,QWHUIHUrQFLD�GR�VLVWHPD�3$/�0�QR�VLVWHPD�GLJLWDO�,6'%�7�SDUD�FDQDLV�´WDERRµ

Bw
Deslocamento de 

)UHT�rQFLDV

5HODomR�GH�SURWHomR��G%�

3/4, 1/16, 8K, 

0,1s

2/3, 1/32, 8K, 

0,1s

3/4, 1/8, 2K, 

0,1s

3/4, 1/16, 4K, 

0,1s

3/4, 1/32, 8K, 

0,1s

+6 +36MHz

+7 +42MHz

+11 +66MHz

+12 +72MHz

+13 +78MHz

-6 -36MHz

-7 -42MHz
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TABELA 14

,QWHUIHUrQFLD�GR�VLVWHPD�3$/�0��FDQDO�DGMDFHQWH�LQIHULRU��HP�VLVWHPDV�GLJLWDLV�

SDUD�GLYHUVDV�FRQILJXUDo}HV�GD�SRUWDGRUD�GH�VRP�H�RII�VHW�]HUR

&RQGLomR�GH

Canal de Som

5HODomR�GH�3URWHomR�'�8��G%�

ATSC
DVB-T

3/4, 1/16, 2K

ISDB-T

3/4, 1/16, 4K, 0,1s

(VWpUHR�6$3���2II�VHW��+]

�(VWpUHR���2II�VHW��+]

 Mono - Off-set 0Hz

�6HP�PRGXODomR

TABELA 15

,QWHUIHUrQFLD�GR�VLVWHPD�3$/�0��FDQDO�DGMDFHQWH�LQIHULRU��HP�VLVWHPDV�GLJLWDLV�

SDUD�GLYHUVDV�FRQILJXUDo}HV�GD�SRUWDGRUD�GH�VRP�H�RII�VHW����.+]

&RQGLomR�GH

Canal de Som

5HODomR�GH�3URWHomR�'�8��G%�

ATSC
DVB-T

3/4, 1/16, 2K

ISDB-T

3/4, 1/16, 4K, 0,1s

(VWpUHR�6$3�2II�VHW���.+]

�(VWpUHR���2II�VHW�.��+]�

 Mono - Off set+K10Hz 

TABELA 16

,QWHUIHUrQFLD�GR�VLVWHPD�3$/�0��FDQDO�DGMDFHQWH�LQIHULRU��HP�VLVWHPDV�GLJLWDLV�

SDUD�GLYHUVDV�FRQILJXUDo}HV�GD�SRUWDGRUD�GH�VRP�H�RII�VHW����.+]

&RQGLomR�GH

Canal de Som

5HODomR�GH�3URWHomR�'�8��G%�

ATSC
DVB-T

3/4, 1/16, 2K

ISDB-T

3/4, 1/16, 4K, 0,1s

(VWpUHR�6$3�2II�VHW���.+]

�(VWpUHR���2II�VHW���.+]�

 Mono - Off-set-10KHz 

Figura 7 $VSHFWR�GR�JUiILFR�´%(5�[�&�5µ
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Figura 8�,QWHUIHUrQFLD�HQWUH�GRLV�FDQDLV�GH�79�'LJLWDO

������4VSGIHMQIRXSW�HI�XIWXIW
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F
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G
� %NYWXEV�E�JVIUàÎRGME�HS�KIVEHSV�HI�6*����
�TEVE�YQE�JVIUàÎRGME�HI����1,^��

3� WMQYPEHSV�HI� IGS� ���
�TVIGMWE� HIWWE� VIJIVÎRGME� TEVE� KIVEV� RE� WYE� WEÑHE� S�
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�EXVEWEHS�IQ������ W��GSQ� J�!����,^
��

H
� %NYWXEV� E� JVIUàÎRGME� HS� KIVEHSV� HI� 6*� ���
� TEVE� SFXIV� RE� WEÑHE� HS� JMPXVS�

8IPSRMG����
�YQ�WMREP�HMKMXEP�QSHYPEHS�IQ�XSVRS�HE�JVIUàÎRGME�HI����1,^�

����1,^�� �1,^
�

I
� %NYWXEV�E�JVIUàÎRGME�HS�WIKYRHS�KIVEHSV�HI�6*����
�TEVE�SFXIV�RE�WEÑHE�HS�JMPXVS�

8IPSRMG����
�S�WMREP�MRXIVJIVIRXI�RE�JVIUàÎRGME�HIWINEHE��%�JVIUàÎRGME�GIRXVEP�HS�

JMPXVS�HIZI�WIV�ENYWXEHE��IQ�GEHE�GEWS��TEVE�S�ZEPSV�HE�JVIUàÎRGME�GIRXVEP�HS�GEREP�

MRXIVJIVIRXI�

J 
� %NYWXEV�S�EXIRYEHSV����
�TEVE�UYI�S�QIHMHSV�HI�XE\E�HI�IVVS� ��
� MRHMUYI�S�

ZEPSV�HS�PMQMEV�HI�XE\E�HI�IVVS���\��
��

�

K
� %XVEZÍW�HSW�EXIRYEHSVIW���
�I���
��EXIRYEV�ES�QÅ\MQS�S�WMREP�HS�GEREP�HIWINE�

HS�I�PIV�RS�EREPMWEHSV�HI�WMREP����
�S�ZEPSV�HS�WMREP�HS�GEREP�MRXIVJIVIRXI��)WWI�

Í�S�ZEPSV�HI�9�H&Q
�

L
� 'EPGYPEV�E�6IPEËÇS�HI�4VSXIËÇS�HEHE�TIPE�IUYEËÇS�

� �(�9
H&�!�(�H&Q
�z�9�H&Q
��'SPSGEV�SW�VIWYPXEHSW�REW�XEFIPEW�����WMWXIQE�

%87'
������WMWXIQE�(:&�8
�I�����WMWXIQE�-7(&�8
�

�������6IWYPXEHSW

TABELA 17

$76&��5HODomR�GH�3URWHomR�SDUD�LQWHUIHUrQFLD�FR�FDQDO��DGMDFHQWH�VXSHULRU�H�LQIHULRU�H�

IUHT�rQFLDV�´WDERRµ

Canal Interferente 5HODomR�GH�3URWHomR��'�8�

dB'HVLJQDomR )UHT�rQFLD�1[%Z

Adjacente Superior +1xBw

Adjacente Inferior - 1 x Bw

Co-canal 0xBw

Taboo

+15xBw

+14xBw

+8xBw

+7xBw

-7xBw

-8xBw

Bw = 6MHz
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TABELA 18

'9%�7���5HODomR�GH�3URWHomR�SDUD�LQWHUIHUrQFLD�FR�FDQDO��

DGMDFHQWH�VXSHULRU�H�LQIHULRU�H�IUHT�rQFLDV�´WDERRµ

Canal Interferente 5HODomR�GH�3URWHomR��'�8�G%

'HVLJQDomR )UHT�rQFLD�1[%Z 3/4, 1/16, 2K 3/4, 1/16,8K 3/4, 1/8, 2K 2/3, 1/32, 8K

Adjacente Superior +1xBw

Adjacente Inferior - 1xBw

Co-canal 0xBw

Taboo

+6xBw

+12xBw

-6xBw

Bw = 6MHz

TABELA 19

,6'%�7���5HODomR�GH�3URWHomR�SDUD�LQWHUIHUrQFLD�FR�FDQDO��

DGMDFHQWH�VXSHULRU�H�LQIHULRU�H�IUHT�rQFLDV�´WDERRµ

Canal Interferente 5HODomR�GH�3URWHomR��'�8��G%

'HVLJQDomR
)UHT�rQFLD

MHz 

3/4, 1/16, 

8K, 01s

2/3, 1/32,

8K, 0,1s

3/4, 1/8,

2K, 0,1s

3/4, 1/16, 

4K, 0,1s

3/4, 1/32,

8K, 0,1s

Adjacente Superior +1xBw

Adjacente Inferior - 1 x Bw

Co-canal 0xBw

´7DERRµ

+13xBw

+12xBw

+11xBw

+7xBw

+6xBw

-6xBw

-7xBw

����-RXIVJIVÎRGME�HI�YQ�WMREP�GSRXÑRYS��';
�RS�WMWXIQE�

HMKMXEP

������3FNIXMZS

)WXI�QÍXSHS�HI�IRWEMS��XIQ�TSV�SFNIXMZS�EZEPMEV�E�HIKVEHEËÇS�TVSHY^MHE�IQ�YQ�

WMREP� HMKMXEP�� QSHYPEHS� RYQ� HSW� TEHVÙIW� %87'��(:&�8� SY� -7(&�8�� MRXIVJIVMHS�

TSV�YQ�WMREP�GSRXÑRYS��';
�SY�YQ�WMREP�QSHYPEHS�IQ�*1�TSV�YQ�XSQ�HI��O,^�

I���O,^�HI�HIWZMS��

2IWXI�QÍXSHS�HI� IRWEMS�� E� MRXIVJIVÎRGME� Í�QIHMHE�TIPE� EZEPMEËÇS�HS�TEVÆQIXVS�

HIRSQMREHS�w6IPEËÇS�HI�4VSXIËÇSx�UYI�Í�E�VIPEËÇS�IQ�H&�IRXVI�E�TSXÎRGME�HS�WMREP�

HIWINEHS�I�E�TSXÎRGME�HS�WMREP�MRXIVJIVIRXI�



6IZMWXE�1EGOIR^MI�HI�)RKIRLEVME�I�'SQTYXEËÇS��%RS����R�����T��������

���

� 6IPEËÇS�HI�4VSXIËÇS�!�(�9��H&


� (�!�7MREP�HIWINEHS

� 9�!�7MREP�RÇS�HIWINEHS

%�QIHMHE�Í�VIEPM^EHE�GSQ�WMREP�MRXIVJIVIRXI��wJVIUàÎRGME�GSRXÑRYEx�SY�wQSHYPEHS�

IQ�*1x
�XERXS�RE�JVIUàÎRGME�GIRXVEP�HS�GEREP�HMKMXEP��GSQS�IQ�JVIUàÎRGMEW�HIWPSGE�

HEW�IQ�VIPEËÇS�Ä�VIJIVMHE�JVIUàÎRGME�GIRXVEP�

������'EVEGXIVÑWXMGEW�HSW�TEVÆQIXVSW�FÅWMGSW

3�TEVÆQIXVS�FÅWMGS�YXMPM^EHS�RE�HIXIVQMREËÇS�HE�VIPEËÇS�HI�TVSXIËÇS�Í�S�wPMQMEV�

HI�XE\E�HI�IVVSx���\��
��

�

������:EPSVIW��GEVEGXIVÑWXMGEW�MRMGMEMW

6*�71,�HE�6
7����
��I�HIZI�WIV�MRNIXEHS�RS�EXIRYEHSV�HE�6
7�HI�TEWWS�HI�

���H&����
�

TVSZMV�HI�YQ�XVERWQMWWSV�HMKMXEP����
��GYNS�RÑZIP�HI�IRXVEHE�RS�VIGITXSV�HIZI�

WIV�ENYWXEHS�EXVEZÍW�HI�EXIRYEHSVIW�

JE^IV�IWWI�ENYWXI��HIZI�WI�HIWPMKEV�S�WMREP�HS�GEREP�HMKMXEP�RS�TSRXS�%�I�WYFWXMXYÑ�

PS�TSV�YQE�GEVKE�HI����SLQ����
��

� 3�RÑZIP�HS�WMREP�MRXIVJIVIRXI�HIZI�WIV�ENYWXEHS�IQ�����H&Q�PMHS�TIPS�EREPMWE�

HSV�HI�WMREP�HE�,4����
��EXYERHS�RS�EXIRYEHSV����
��(IZI�WI�ERSXEV�E�TSWMËÇS�

HS� EXIRYEHSV� ���
�� TSMW� IPE� WIVÅ� E� VIJIVÎRGME� TEVE� XSHEW� EW�QIHMHEW� HI� WMREP�

MRXIVJIVIRXI��

� 4EVE�JE^IV�IWWI�ENYWXI��S�EXIRYEHSV�HS�WMREP�MRXIVJIVIRXI����
�HIZI�WIV�HIM\EHS�RE�

TSWMËÇS�HI�wQÅ\MQE�EXIRYEËÇSx��3�EXIRYEHSV�HI���H&����
�HIZI�WIV�VIXMVEHS��

I�S�WMREP�TVSZIRMIRXI�HS�EXIRYEHSV����
�HIZI�WIV�PMKEHS�HMVIXEQIRXI�ES�TSRXS�

%��2IWWEW�GSRHMËÙIW��SW�EXIRYEHSVIW����
�I����
�HIZIQ�WIV�ENYWXEHSW�TEVE�XIV�

S�RÑZIP�HI�ETVS\MQEHEQIRXI�z��H&Q�RS�EREPMWEHSV�HI�WMREP����
��%�WIKYMV�S�

EXIRYEHSV�HI���H&����
�HIZI�WIV�VIGSPSGEHS�RS�GMVGYMXS�I�GSRWIUYIRXIQIRXI��

S�RÑZIP� HI� WMREP� RE� IRXVEHE�HS� VIGITXSV� TSHI� WIV� GEPGYPEHS�TSV��(� �H&Q
�!�

�:EPSV�PMHS�TIPS�EREPMWEHSV�HI�WMREP
�H&Q�z���H&�

� 3� ZEPSV� MRMGMEP� HI�(� HIZI� WIV� ERSXEHS�� TSMW� WIVÅ� E� VIJIVÎRGME� TEVE� XSHEW� EW�

QIHMËÙIW�
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������(IWGVMËÇS�KIVEP�HE�QIHMHE�

4EVE�GEHE�YQ�HSW�WMWXIQEW�HMKMXEMW�I�TEVE�GEHE�HIWPSGEQIRXS�HI�JVIUàÎRGME�IRXVI�

S�WMREP�MRXIVJIVIRXI�I�E�JVIUàÎRGME�GIRXVEP�HS�GEREP�HMKMXEP��E�6IPEËÇS�HI�4VSXIËÇS�HIZI�

WIV�ENYWXEHE�TEVE�SFXIV�E�XE\E�HI�IVVS�HI�PMQMEV���\��
��

�RS�VIWTIGXMZS�VIGITXSV��

������-RWXVYQIRXSW�YXMPM^EHSW

���
� %XIRYEHSV�,4������H&�QSHIPS��,4���(���\


���
� 1IHMHSV�HI�XE\E�HI�IVVS�8IOXVSRM\�4&����

���
� %XIRYEHSV�,4�����H&�QSHIPS��,4���'���\


���
� 'SQFMREHSV�,4����������

���
� (MZMWSV�HI�WMREP�,4����������

���
� %XIRYEHSV�6SLHI�
�7GL[EV^������H&��TEWWS����H&��QSHIPS��674

���
� 8VERWQMWWSV�HMKMXEP�GEREP����2)'�

���
� +IVEHSV�6*�6SHI�
�7GL[EV^�71,

���
� 6IGITXSV�HMKMXEP�%87'

���E
�6IGITXSV�HMKMXEP�(:&�8�

���E
�6IGITXSV�HMKMXEP�-7(&�8

���
� %REPMWEHSV�HI�WMREP�,4������:�

���
� %XIRYEHSV���H&���\


���
� 'EVKE����SLQ�,4���'
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Figura 9�,QWHUIHUrQFLD�GH�XP�VLQDO�FRQWtQXR��&:��QR�VLVWHPD�GLJLWDO

������4VSGIHMQIRXS�HI�XIWXIW

3FW���3W�TVSGIHMQIRXSW�HIWGVMXSW�E�WIKYMV�HIZIQ�WIV�JIMXSW�TVMQIMVEQIRXI�GSQ�

';� wTYVSx� I� HITSMW� GSQ�QSHYPEËÇS� IQ� *1� TSV� WMREP� HI� �O,^� GSQ� HIWZMS� HI�

��O,^��TEVE�SW�WMWXIQEW�%87'��(:&�8�I�-7(&�8�
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E
� %NYWXEV�S�RÑZIP�HS�WMREP�HMKMXEP�RE�GSRHMËÇS�MRMGMEP�HS�XIVGIMVS�MXIQ�HI�������

F
� %NYWXEV�E�JVIUàÎRGME�HS�KIVEHSV�HI�6*����
�RE�JVIUàÎRGME�GIRXVEP�HS�GEREP����

����1,^
�

G
� %XYEV�RS� EXIRYEHSV� ���
� EXÍ� SFXIV� E� PIMXYVE�HE� wXE\E�HI� IVVS�HI� PMQMEVx�RS�

QIHMHSV�HI�XE\E�HI�IVVS���\��
��

�

H
� 'EPGYPEV�S�ZEPSV�HE�TSXÎRGME�HS�WMREP� MRXIVJIVIRXI�9��H&Q
�TIPE�TSWMËÇS�HS�

EXIRYEHSV����
�IQ�VIPEËÇS�ES�ZEPSV�HI�VIJIVÎRGME�MRMGMEP�HS�WIKYRHS�MXIQ�HI�

������

I
� 'EPGYPEV�E�6IPEËÇS�HI�4VSXIËÇS�WYFXVEMRHS�S�ZEPSV�HI�9��H&Q
�SFXMHS�IQ�H�

HS�ZEPSV�HI�WMREP�(��H&Q
�ENYWXEHS�IQ�E�

J 
� 6ITIXMV�SW�TVSGIHMQIRXSW�G�EXÍ�I�TEVE�HIWPSGEQIRXSW�WYGIWWMZSW�HI����1,^�

EXÍ���1,^�I�HITSMW�TEVE�HIWPSGEQIRXSW�HI����1,^�EXÍ���1,^��4EVXMGYPEV�

QIRXI�TEVE�S�WMWXIQE�%87'��JE^IV�YQ�RÞQIVS�QEMSV�HI�QIHMËÙIW�RE�VIKMÇS�

IQ�XSVRS�HE�JVIUàÎRGME�TMPSXS��

J� !� �z���1,^�� z����1,^�� z�����1,^�� z���1,^�� z�����1,^��

z����1,^
�

K
� 8VEËEV�EW�GYVZEW����������(�9�IQ�JYRËÇS�HI� J�TEVE�';�wTYVSx
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�

L
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TEVE�SW�WIKYMRXIW�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

� ��������,^���R����������R�MRXIMVS�TSWMXMZS�SY�RIKEXMZS


� )WWEW�QIHMËÙIW�HIZIQ�WIV�JIMXEW�EXÍ�ETVS\MQEHEQIRXI����/,^��TEVE�E�GSRJM�

KYVEËÇS����5%1��������������/�

M
� 9WERHS�SW�HEHSW�HS�MXIQ�L��XVEËEV�E�GYVZE�HI�6IPEËÇS�HI�4VSXIËÇS�TEVE�TIUYI�

RSW�HIWPSGEQIRXSW�HI�JVIUàÎRGME�z�WMWXIQE�(:&�8�I�-7(&�8�

������6IWYPXEHSW

*UiILFR���5HODomR�GH�SURWHomR�SDUD�LQWHUIHUrQFLD�&:�HP�FDQDO�GH�79�'LJLWDO��VLPLODU�j�)LJXUD����

*UiILFR���5HODomR�GH�SURWHomR�SDUD�LQWHUIHUrQFLD�)0�HP�FDQDO�GH�79�'LJLWDO��VLPLODU�j�)LJXUD����

*Uifico 3�5HODomR�GH�SURWHomR�SDUD�LQWHUIHUrQFLD�&:�HP�FDQDO�GH�79�'LJLWDO��$QiOLVH�SDUD�RII�VHWV�

SHTXHQRV�'9%����7��4$0��)(&������*,��������.���VLPLODU�j�)LJXUD����
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Figura 10�)RUPDWR�GR�JUiILFR�GH�LQWHUIHUrQFLD�GH�FDQDO�&:�QR�'LJLWDO

����6SFYWXI^�HSW�WMWXIQEW�%87'��(:&�8�I�-7(&�8�TIVERXI�S�

VYÑHS�MQTYPWMZS

������3FNIXMZS

)WXI�QÍXSHS�HI�QIHMHE� XIQ�TSV�SFNIXMZS� EZEPMEV� E� HIKVEHEËÇS�HI�HIWIQTIRLS�

TVSZSGEHE�TIPE�TVIWIRËE�HI�VYÑHS�MQTYPWMZS�RS�GEREP�HMKMXEP�

)WWE�HIKVEHEËÇS�WIVÅ�EZEPMEHE�TIPE�QIHMËÇS�HS�wPMQMEV�HI�XE\E�HI�IVVSx�

������'EVEGXIVÑWXMGEW�I�TEVÆQIXVSW�FÅWMGSW�

H&Q�

������:EPSVIW�I�GEVEGXIVÑWXMGEW�MRMGMEMW

�

GME�HI�-KRMËÇS��GSQ�NERIPE�HI�XIQTS�HI�VYÑHS�ZEVMÅZIP�HI�� W�EXÍ���� W�
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������(IWGVMËÇS�KIVEP�HE�QIHMHE

7IVÇS�YWEHSW�HSMW�GVMXÍVMSW�HI�QIHMËÇS�

'VMXÍVMS�-��1ERXIRHS�S�RÑZIP�HS�WMREP�HMKMXEP�GSRWXERXI��TEVE�HMZIVWSW�ZEPSVIW�HS�

wXIQTS�HE�NERIPEx��ZEVMEV�S�RÑZIP�HI�VYÑHS�MRNIXEHS�RE�wNERIPEx�EXÍ�SFXIV��RS�QIHMHSV�

HI�XE\E�HI�IVVS��S�ZEPSV�HS�PMQMEV�HE�XE\E�HI�IVVS�

'VMXÍVMS�--��1ERXIRHS�S�RÑZIP�HS�WMREP�HMKMXEP�GSRWXERXI�I�QERXIRHS�GSRWXERXI�S�

RÑZIP�HI�VYÑHS�MRNIXEHS�RE�wNERIPEx��ZEVMEV�S�XIQTS�HE�wNERIPEx��ERSXERHS�S�ZEPSV�HE�

PIMXYVE�HE�XE\E�HI�IVVS�

������-RWXVYQIRXSW�YXMPM^EHSW

���
� 8VERWQMWWSV�4%0�1��GEREP���

���
� %XIRYEHSV�&-6(���H&����%**2��

���
� %XIRYEHSVIW�,4������H&�QSHIPS�����(���\


���
� 1IHMHSV�HI�XE\E�HI�IVVS�8IOXVSRM\�4&���

���
� %XIRYEHSVIW�,4�����H&����'���\


���
� 'SQFMREHSVIW�,4�������������\


���
� (MZMWSV�,4����������

���
� %XIRYEHSV�6
7������H&��TEWWS����

���
� 8VERWQMWWSV�HMKMXEP�2)'��GEREP���

���
� 6IGITXSV�HMKMXEP�%87'

���E
�6IGITXSV�HMKMXEP�(:&�8

���F
�6IGITXSV�HMKMXEP�-7(&

���
� 6IGITXSV�EREP×KMGS�4%0�1

���
� +IVEHSV�HI�VYÑHS�8%7����

���
� 7MQYPEHSV�HI�-RXIVJIVÎRGME�HI�-KRMËÇS

���
� %REPMWEHSV�HI�WMREP�,4������:
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Figura 11�5REXVWH]�GRV�VLVWHPDV�$76&��'9%�7�H�,6'%�7�SHUDQWH�UXtGR�LPSXOVLYR

������4VSGIHMQIRXSW�HI�XIWXIW

%
� 4VSGIHMQIRXS�HI�GEPMFVEËÇS�TEVE�E�I\IGYËÇS�HS�'VMXÍVMS�-��ZINE�S�MXIQ������
�

� )WXI�TVSGIHMQIRXS�XIQ�TSV�SFNIXS�GVMEV�YQ�TEVÆQIXVS�UYEPMXEXMZS�HI�VIJIVÎR�

GME�TEVE�ERÅPMWI�HI�MRXIVJIVÎRGME�HI�VYÑHS�MQTYPWMZS��4EVE�XEP��S�VYÑHS�MQTYP�

WMZS� WIVÅ� SFXMHS� HI� YQ� 7MQYPEHSV� HI� -RXIVJIVÎRGME� HI� -KRMËÇS�� GSQ� NERIPE�

HI�VYÑHS�GSQ�XIQTS�ZEVMÅZIP�HI�� W�EXÍ���� W��)WWI�VYÑHS�EWWMQ�SFXMHS�WIVÅ�

GSQFMREHS�ES�WMREP�TVSZIRMIRXI�HI�YQ�XVERWQMWWSV�4%0�1�
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%HSXEV�SW�WIKYMRXIW�TVSGIHMQIRXSW�
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� %XIRYEV�ES�QÅ\MQS�SW�EXIRYEHSVIW����
�I����
�HS�GEREP�HMKMXEP�
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TABELA 20

5REXVWH]�j�LQWHUIHUrQFLD�GH�UXtGR�LPSXOVLYR

Janela

s

Robustez

8VSB DVB-T ISDB-T

3/4, 1/16,2K 3/4, 1/16,8K 3/4, 1/8,2K 2/3,1/32, 8K

64QAM

3/3, 1/16, 4K, 

0,1s

50

100

150

200

300

400

500

600

700

800

900

*UiILFR�� (C/Neq)dB versus�/DUJXUD�GD�MDQHOD�GR�UXtGR�LPSXOVLYR��VLPLODU�j�)LJXUD����

GriILFR�� Taxa de erro de bits versus�/DUJXUD�GD�MDQHOD�GH�UXtGR�� V���VLPLODU�j�)LJXUD����
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�6ITIXMV�SW�TVSGIHMQIRXSW�HIWGVMXSW�IQ�%��EXÍ�%���TEVE� MQEKIRW�034��

SY�WINE��RS�PMQMXI�HI�TIVGITXMFMPMHEHI�HSW�VIGITXSVIW�4%0�1�

&
� 6ITIXMV�SW� MXIRW�%��I�%���TEVE� EW�QIHMHEW�HI� GEREMW� EHNEGIRXI� WYTIVMSV� I�

MRJIVMSV�
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������6IWYPXEHSW

*UiILFR���5HODomR�&�,�HP�IXQomR�GD�UHODomR�&�1��VLPLODU�j�)LJXUD����

Interferente: Co-canal (ATSC)

*UiILFR���5HODomR�&�,�HP�IXQomR�GD�UHODomR�&�1��VLPLODU�j�)LJXUD����

Interferente: Adjacente Inferior (ATSC)

*UiILFR���5HODomR�&�,�HP�IXQomR�GD�UHODomR�&�1��VLPLODU�j�)LJXUD����

Interferente: Adjacente Superior (ATSC)

*Uifico 4�5HODomR�&�,�HP�IXQomR�GD�UHODomR�&�1��VLPLODU�j�)LJXUD����

,QWHUIHUHQWH��&R�FDQDO��'9%�7�²����4$0�)(&�����������.�

*UiILFR���5HODomR�&�,�HP�IXQomR�GD�UHODomR�&�1��VLPLODU�j�)LJXUD����

,QWHUIHUHQWH��$GMDFHQWH�6XSHULRU��'9%�7�²����4$0�)(&�����������.�

*UiILFR���5HODomR�&�,�HP�IXQomR�GD�UHODomR�&�1��VLPLODU�j�)LJXUD����

,QWHUIHUHQWH��$GMDFHQWH�,QIHULRU��'9%�7�²����4$0�)(&�����������.�

*UiILFR���5HODomR�&�,�HP�IXQomR�GD�UHODomR�&�1��VLPLODU�j�)LJXUD����

,QWHUIHUHQWH��&R�FDQDO��,6'%�7�²����4$0�)(�����������.�,17����V�

*UiILFR���5HODomR�&�,�HP�IXQomR�GD�UHODomR�&�1��VLPLODU�j�)LJXUD����

Interferente: Adjacente Superior (ISDB-T- 64 QAM FEC 3/4 1/16 4K INT 0,1s)

*UiILFR���5HODomR�&�,�HP�IXQomR�GD�UHODomR�&�1��VLPLODU�j�)LJXUD����

Interferente: Adjacente Inferior (ISDB-T- 64 QAM FEC 3/4 1/16 4K INT 0,1s)

Figura 14 )RUPDWR�GR�JUiILFR�GH�LQWHUIHUrQFLD�VLPXOWkQHD�GH�GLJLWDO�H�UXtGR�HP�FDQDO�DQDOyJLFR
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KEYWWMERS�
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������w7IX�YTx�FÅWMGS�HEW�QIHMHEW

Figura 15�,QWHUIHUrQFLD�VLPXOWkQHD�GH�FDQDO�DQDOyJLFD�3$/�0�H�UXtGR�HP�FDQDO�GLJLWDO

������4VSGIHMQIRXSW�HI�XIWXIW

%
� -RXIVJIVÎRGME�GS�GEREP

%�
� 'SQ�SW�EXIRYEHSVIW�HS�WMWXIQE�4%0�1�RE�TSWMËÇS�HI�QÅ\MQE�EXIRYE�

ËÇS�I�S�KIVEHSV�HI�VYÑHS����
�HIWPMKEHS��ENYWXI�SW�EXIRYEHSVIW�HS�WMWXIQE�

HMKMXEP�TEVE�UYI�E�TSXÎRGME�HS�WMREP�HMKMXEP��PMHE�TIPS�EREPMWEHSV�HI�WMREP�

���
��WINE�HI�ETVS\MQEHEQIRXI����H&Q��%RSXI�E�TSWMËÇS�HIWWIW�EXIRYE�

HSVIW�

%�
� �0MKYI�S�KIVEHSV�HI�VYÑHS����
�I�ENYWXI�S�WIY�RÑZIP�EXÍ�E�&)6�MRHMGEHE�IQ�

���
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'�2��H&
�TEVE�IWWE�&)6�QÑRMQE�
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� 6ITMXE�S�HIWGVMXS�ERXIVMSVQIRXI�TEVE�S�&)6�PMQMXI�WYTIVMSV�TSWWÑZIP�HI�

WIV�QIHMHS� I� HIXIVQMRI�S� ZEPSV�HI�'�2��H&
�TEVE� IWXE�&)6�QÅ\MQE��

2IWWI�GEWS�XIQ�WI�SW�TSRXSW�PMQMXIW�HE�GYVZE�HI�&)6\'�2��H&
�TEVE�'�-�

�H&
�!� �

%�
� 6ITMXE�S� MXIQ�%��TEVE�ZEPSVIW� MRXIVQIHMÅVMSW�HI�'�2�H&
��'SPSUYI�SW�

ZEPSVIW�IQ�KVÅJMGS�

� 8IQ�WI�NÅ�YQE�GYVZE�GSQTPIXE�HI�&)6�<�'�2�TEVE�'�-��H&
�!� �

%�
� (IWPMKYI� S� KIVEHSV� HI� VYÑHS� ���
� I�� GSQ� SW� EXIRYEHSVIW� HS� WMWXIQE�

HMKMXEP�RE�TSWMËÇS�HI�QÅ\MQE�EXIRYEËÇS��EXYI� WSFVI�SW�EXIRYEHSVIW�HS�

WMWXIQE�4%0�1�EXÍ�UYI�E�TSXÎRGME�HS�WMREP�MRXIVJIVIRXI�GSVVIWTSRHE�ES�

ZEPSV�HE�GYVZE�TEVEQIXVM^EHE�HI�'�-�MRHMGEHE�TIPE�VIPEËÇS�6������ZEPSV�

TEVEQIXVM^EHS
�

%�
� :SPXI�SW�EXIRYEHSVIW�HS�WMWXIQE�HMKMXEP�Ä�TSWMËÇS�ENYWXEHE�IQ�%��

%�
� 0MKYI�S�KIVEHSV�HI�VYÑHS����
�I�VITMXE�SW�MXIRW�%��I�%��EXÍ�SFXIV�XSHSW�SW�

ZEPSVIW�HI�&)6�\�'�2��H&
�TEVE�E�GYVZE�HI�'�-�TEVEQIXVM^EHE�GSQS�6��

%�
� 6ITMXE�SW�MXIRW�%��EXÍ�%��TEVE�XSHSW�SW�SYXVSW�ZEPSVIW�TEVEQIXVM^EHSW�HI�

'�-�SY�WINE��HI�6��E�6\��ÞPXMQS�ZEPSV�TEVEQIXVM^EHS
��'SQ�IWWIW�ZEPSVIW�

GSRWXVYE�YQ�KVÅJMGS�

&
� 6ITMXE�SW�MXIRW�%��EXÍ�%��ENYWXERHS�S�KIVEHSV�HI�6*����
�I�S�JMPXVS�8IPSRMG�

���F
�TEVE�EW�GSRHMËÙIW�HI�GEREMW�EHNEGIRXIW�WYTIVMSV�I�MRJIVMSV�

������6IWYPXEHSW

*UiILFR���7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

6LQDO�,QWHUIHUHQWH� �&R�FDQDO�²�$76&

*UiILFR���7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

6LQDO�,QWHUIHUHQWH� �$GMDFHQWH�,QIHULRU�²�$76&

*UiILFR���7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

6LQDO�,QWHUIHUHQWH� �$GMDFHQWH�6XSHULRU�²�$76&

*UiILFR���7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Co-canal

DVB-T - 64 QAM FEC 3/4 GI 1/16 2K

*UiILFR���7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Co-canal 

2II�VHW�GH�IUHT�rQFLD� �������N+]

DVB-T - 64 QAM FEC 3/4 GI 1/16 2K

*UiILFR���7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

6LQDO�,QWHUIHUHQWH� �$QDOyJLFR�$GMDFHQWH�,QIHULRU

DVB-T- 64 QAM FEC 3/4 GI 1/16 2K
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*UiILFR���7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

6LQDO�,QWHUIHUHQWH� �$QDOyJLFR�$GMDFHQWH�6XSHULRU

DVB-T - 64 QAM FEC 3/4 GI 1/16 2K

*UiILFR���7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Co-canal

DVB-T- 64 QAM FEC 3/4 GI 1/16 8K

*UiILFR���7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

6LQDO�,QWHUIHUHQWH� �$QDOyJLFR�$GMDFHQWH�,QIHULRU

DVB-T - 64 QAM FEC 3/4 GI 1/16 8K

*UiILFR����7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

6LQDO�,QWHUIHUHQWH� �$QDOyJLFR�$GMDFHQWH�6XSHULRU

DVB-T- 64 QAM FEC 3/4 GI 1/16 8K

*UiILFR����7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

6LQDO�,QWHUIHUHQWH� �$QDOyJLFR�$GMDFHQWH�,QIHULRU

ISDB-T - 64 QAM FEC 3/4 GI 1/16 MODE 2 (4K) INT 2 (0,1s)

*UiILFR����7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

6LQDO�,QWHUIHUHQWH� �$QDOyJLFR�$GMDFHQWH�,QIHULRU

ISDB-T - 64 QAM FEC 3/4 GI 1/16 MODE 2 (4K) INT 2 (0,1s)

*UiILFR����7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

6LQDO�,QWHUIHUHQWH� �$QDOyJLFR�$GMDFHQWH�6XSHULRU

ISDB-T- 64 QAM FEC 3/4 GI 1/16 MODE 2 (4K) INT 2 (0,1s)

*UiILFR����7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Co-canal

*UiILFR����7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Adjacente Inferior

*UiILFR����7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Adjacente Superior

Figura 16�)RUPDWR�GR�JUiILFR�GD�WD[D�GH�HUUR�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR
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Figura 17 Set up�SDUD�LQWHUIHUrQFLD�VLPXOWkQHD�GH�FDQDO�GLJLWDO�H�UXtGR�HP�FDQDO�GLJLWDO

������4VSGIHMQIRXS�HI�XIWXIW
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*UiILFR���*UiILFR�GH�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Co-canal

ATSC

*UiILFR���*UiILFR�GH�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Adjacente Inferior

ATSC

GriILFR���*UiILFR�GH�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Adjacente Superior

ATSC

*UiILFR���*UiILFR�GH�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Co-canal

DVB-T (64 QAM, FEC 3/4, GI 1/16, 2K)
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*UiILFR���*UiILFR�GH�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Adjacente Inferior

DVB-T (64 QAM, FEC 3/4, GI 1/16, 2K)

*UiILFR���*UiILFR�GH�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Adjacente Superior

DVB-T (64 QAM, FEC 3/4, GI 1/16, 2K)

�

*UiILFR���*UiILFR�GH�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Co-canal

DVB-T (64 QAM, FEC 3/4, GI 1/16, 8K)

GriILFR���*UiILFR�GH�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Adjacente Inferior

DVB-T (64 QAM, FEC 3/4, GI 1/16, 8K)

*UiILFR���*UiILFR�GH�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Adjacente Superior

DVB-T (64 QAM, FEC 3/4, GI 1/16, 8K)

*UiILFR����*UiILFR�GH�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Co-canal

ISDB-T (64 QAM, FEC 3/4, GI 1/16, 4K, 0,1s)

*UiILFR��� *UiILFR�GH�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Adjacente Inferior

ISDB-T (64 QAM, FEC 3/4, GI 1/16, 4K, 0,1s)

*UiILFR����*UiILFR�GH�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR��VLPLODU�j�)LJXUD����

Sinal Interferente = Adjacente Superior 

ISDB-T (64 QAM, FEC 3/4, GI 1/16, 4K, 0,1s)

Figura 18 )RUPDWR�GR�JUiILFR�GD�WD[D�GH�HUUR�versus�UHODomR�VLQDO�UXtGR
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Figura 19 Diagrama do set up�SDUD�UREXVWH]�GRV�VLVWHPDV�GH�79�'LJLWDO�D�LQWHUIHUrQFLDV

������4VSGIHMQIRXSW�HI�XIWXIW
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TABELA 21

7HVWH�3yV�(FR��$76&�

Tempo de atraso

s

5HODomR�(�'

dB

Tempo de atraso

s

5HODomR�(�'

dB

+0,01 +2,0

+0,05 +3,0

+0,06 +4,0

+0,066 +5,0

+0,068 +6,0

+0,069 +7,0

+0,07 +8,0

+0,08 +10,0

+0,09 +12,0

+0,10 +14,0

+0,20 +16,0

+0,30 +18,0

+0,40 +19,0

+0,50 +20,0

+0,60 +24,0

+0,70 +28,0

+0,80 +32,0

+0,90 +64,0

+1,00 +128,0
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TABELA 22

7HVWH�3Up�(FR��$76&�

Tempo de atraso

s

5HODomR�(�'

dB

Tempo de atraso

s

5HODomR�(�'

dB

-0,01 -0,5

-0,05 -0,6

-0,066 -0,7

-0,068 -0,8

-0,069 -0,9

-0,07 -1,0

-0,08 -2,0

-0,09 -3,0

-0,10 -4,0

-0,15 -5,0

-0,20 -6,0

-0,25 -7,0

-0,30 -8,0

-0,40 -10,0

TABELA 23

7HVWH�3yV�(FR��'9%�7�

Tempo de atraso

s

5HODomR�(�'��G%�

3/4, 1/16, 2K 3/4, 1/16, 8K 3/4, 1/8, 2K 2/3, 1/32, 8K

+0,1

+0,2

+0,5

+1,0

+2,0

+4,0

+8,0

+12,0

+15,0

+15,2

+15,4

+15,5

+15,7

+16,0

+18,7

+24,0

+28,0

+32,0

+36,0

+40,0

+48,0

+56,0

+60,0

+64,0

+68,0

+72,0
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+80,0

+88,0

+96,0

+112,0

+128,0

+170,0

+250,0

TABELA 24

7HVWH�3Up�(FR��'9%�7�

Tempo de atraso

s

5HODomR�(�'��G%�

3/4, 1/16, 2K 3/4, 1/16, 8K 3/4, 1/8, 2K 2/3, 1/32, 8K

-0,1

-0,2

-0,5

-1,0

-2,0

-4,0

-8,0

-12,0

-15,0

-15,2

-15,4

-15,5

-15,7

-16,0

-18,7

-24,0

-28,0

-32,0

-36,0

-40,0

-48,0

-56,0

-60,0

-64,0

-68,0

-72,0

-80,0

-88,0

-96,0

-112,0

-128,0

-170,0

-250,0

TABELA 23 (&217,18$d®2)

7HVWH�3yV�(FR��'9%�7�
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TABELA 25

7HVWH�3yV�(FR��,6'%�7�

Tempo de 

atraso

s

5HODomR�(�'��G%�

3/4, 1/16, 

2K, 0,1s

3/4, 1/16, 

4K, 0,1s

3/4, 1/16, 

8K, 0,1s

2/3, 1/32, 

8K, 0,1s

3/4, 1/8,

2K, 0,1s

3/4, 1/32, 

8K, 0,1s

+0,01

+0,068

+0,069

+0,10

+0,50

+1,0

+2,0

+3,0

+4,0

+6,0

+8,0

+12,0

+14,0

+15,0

+15,5

+16,0

+18,0

+20,0

+24,0

+28,0

+32,0

+34,0

+36,0

+38,0

+40,0

+45,0

+50,0

+61,0

+62,0

+64,0

+80,0

+96,0

+112,0

+128,0

+170,0
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TABELA 26

7HVWH�3Up�(FR��,6'%�7�

Tempo de 

atraso

s

5HODomR�(�'��G%�

3/4, 1/16, 

2K, 0,1s

3/4, 1/16, 

4K, 0,1s

3/4, 1/16, 

8K, 0,1s

2/3, 1/32, 

8K, 0,1s

3/4, 1/8,

2K, 0,1s

3/4, 1/32, 

8K, 0,1s

-0,01

-0,068

-0,069

-0,10

-0,50

-1,0

-2,0

-3,0

-4,0

-6,0

-8,0

-12,0

-14,0

-15,0

-15,5

-16,0

-18,0

-20,0

-24,0

-28,0

-32,0

-34,0

-36,0

-38,0

-40,0

-45,0

-50,0

-61,0

-62,0

-64,0

-80,0

-96,0

-112,0

-128,0

-170,0

*Uifico 1 (E/D)dB versus tempo de atraso do eco ( V���VLPLODU�j�)LJXUD����

2EV��'� �SRWrQFLD�GR�VLQDO�SULQFLSDO��(� �SRWrQFLD�GR�VLQDO�´HFRµ�

Sistemas ATSC e DVB-T

*UiILFR�� (E/D)dB versus tempo de atraso do eco ( V���VLPLODU�j�)LJXUD����

2%6��'� �SRWrQFLD�GR�VLQDO�SULQFLSDO��(� �SRWrQFLD�GR�VLQDO�´HFRµ�

Sistema ISDB-T
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Figura 20 )RUPDWR�GH�JUiILFR�GH�LQWHUIHUrQFLD�SRU�PXOWLSHUFXUVR�VHP�SUHVHQoD�GH�UXtGR
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Figura 21 Set up� SDUD� PHGLGD� GH� LQWHUIHUrQFLD� SRU� PXOWLSHUFXUVR� FRP� D� SUHVHQoD� GH� UXtGR�

interferente
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TABELA 27

&DQDO�GH�´$µ��5LFH�6LPSOLILFDGR�

Sinal Amplitude Relativa Amplitude dB Atraso s

Principal 0 1,00 0,00 0,00

Ecos

1 0,2045 -13,8 0,15

2 0,1548 -16,2 2,22

3 0,1790 -14,9 3,05

4 0,2078 -13,6 5,86

5 0,1509 -16,4 5,93

TABELA 28

&DQDO�WLSR�´%µ��+DUERXU�$SDUWPHQW�

&RQGLomR�VLPXODGD��VLQDO�FRP�P~OWLSORV�HFRV��DWHQXDomR�PDLRU�TXH��G%��H�DWUDVRV�JUDQGHV

Sinal Amplitude Relativa Amplitude dB Atraso s

Principal 0 1,00 0,00 0,00

Ecos

1 0,2512 -12,0 O,30

2 0,6310 -4,0 3,50

3 0,4467 -7,0 4,40

4 0,1778 -15,0 9,50

5 0,0794 -22,0 12,70
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TABELA 29

&DQDO�WLSR�´&µ��5D\OHQJK�6LPSOLILFDGR����YHUVmR�

&RQGLomR�VLPXODGD��VLQDO�FRP�P~OWLSORV�HFRV�IRUWHV�H�DWUDVRV�SHTXHQRV

Sinal Amplitude Relativa Amplitude dB Atraso s

0 0,7263 -2,8 0,000

1 1,0000 0,0 0,089

2 0,6457 -3,8 0,419

3 0,9848 -0,1 1,506

4 0,7456 -2,5 2,322

5 0,8616 -1,3 2,799

TABELA 30

&DQDO�WLSR�´'µ��5D\OHQJK�6LPSOLILFDGR�

Sinal Amplitude Relativa Amplitude dB Atraso s

0 0,2045 -0,1  0,15

1 0,1341 -3,8 0,63

2 0,1548 -2,6 2,22

3 0,1789 -1,3 3,05

4 0,2077 0,0 5,86

5 0,1509 -2,8 5,93

TABELA 31

&DQDO�WLSR�´(µ

(VWH�FDQDO�VLPXOD�D�FRQGLomR�GH�UHFHSomR�HP�XP�SRQWR�ORFDOL]DGR

HQWUH�WUrV�WUDQVPLVVRUHV�HP�´6)1µ

Sinal Amplitude Relativa Amplitude dB Atraso s

0 1,00 0,0 0,0

1 1,00 0,0 1,00

2 1,00 0,0 2,00

������:EPSVIW�I�GEVEGXIVÑWXMGEW�MRMGMEMW
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VIJIVÎRGME�TEVE�EW�HIQEMW�QIHMËÙIW�HI�VYÑHS�

M
� (IM\EV�S�EXIRYEHSV����
�RE�GSRHMËÇS�HI�wQÅ\MQE�EXIRYEËÇSx��XMVEV�E�GEVKE�HI�

��SLQW�I�VIPMKEV�S�GEFS�UYI�GLIKE�HS�WMQYPEHSV�HI�IGS�RS�TSRXS�&�

N
� %XYEV�RS�EXIRYEHSV����
�EXÍ�UYI�S�QIHMHSV�HI�XE\E�HI�IVVS�MRHMUYI�S�ZEPSV�HE�

XE\E�HI�IVVS�HI�PMQMEV���\��
��

�

O
� %�TEVXMV�HE�PIMXYVE�HS�EXIRYEHSV����
�I�HS�ZEPSV�HI�VIJIVÎRGME�HI�VYÑHS�PMHS�RS�

MXIQ�L��GEPGYPEV�E�TSXÎRGME�HI�VYÑHS��2
�RE�IRXVEHE�HS�VIGITXSV�HMKMXEP�

P
� 7YFXVEMV�S�ZEPSV�HI�2�SFXMHS�IQ�O�HS�ZEPSV�HI�'�SFXMHS�IQ�H��GEPGYPERHS�

EWWMQ�S�ZEPSV� HI�'�2�GSVVIWTSRHIRXI� Ä� XE\E�HI� IVVS�HI� PMQMEV��%RSXEV� IWWI�

VIWYPXEHS�RE�8EFIPE����

Q
�%�TEVXMV�HS�TSRXS�SFXMHS�IQ�P��WYGIWWMZEQIRXI�EYQIRXEV�I�VIHY^MV�E�EXIRYEËÇS�

HS�EXIRYEHSV����
�IQ�HIKVEYW�HI����H&��WIQTVI�ERSXERHS�S�GSVVIWTSRHIRXI�

ZEPSV�HE�XE\E�HI�IVVS��4EVE�GEHE�STIVEËÇS��WIQTVI�GEPGYPEV�S�ZEPSV�HI�2�I��'�

2
�HE�QIWQE�QERIMVE�NÅ�I\TPMGEHE�RSW�MXIRW�O�I�P�

R
� %�TEVXMV�HSW�ZEPSVIW�SFXMHSW�IQ�P�I�Q��XVEËEV�GYVZEW�HI�w&)6x�IQ�JYRËÇS�HI�

'�2�

������6IWYPXEHSW

TABELA 32

5HODomR��&�1�G%�SDUD�WD[D�GH�HUUR�GH�OLPLDU

Tipo do 

Canal

5HODomR��&�1��G%�SDUD�WD[D�GH�HUUR�GH�OLPLDU

ATSC

DVB-T ISDB-T

3/4, 1/16, 

2K

3/4, 1/16, 

8K

3/4, 1/8, 

2K

2/3, 1/32, 

8K

3/4, 1/16, 

4K, 0,1s

3/4, 1/16, 

2K, 0,1s

3/4, 1/16, 

8K, 0,1s

3/4, 1/32, 

2K, 0,1s

A

B

C

D

E
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*UiILFR���(VSHFWUR�SDUD�FDQDO�WLSR�´$µ��$76&���VLPLODU�j�)LJXUD����

*UiILFR���(VSHFWUR�SDUD�FDQDO�WLSR�´%µ��$76&���VLPLODU�j�)LJXUD����

*UiILFR���(VSHFWUR�SDUD�FDQDO�WLSR�´'µ��$76&���VLPLODU�j�)LJXUD����

*UiILFR���(VSHFWUR�SDUD�FDQDO�WLSR�´(µ��$76&���VLPLODU�j�)LJXUD����

*UiILFR���(VSHFWUR�SDUD�FDQDO�WLSR�´$µ��'9%���VLPLODU�j�)LJXUD����

*UiILFR���(VSHFWUR�SDUD�FDQDO�WLSR�´%µ��'9%���VLPLODU�j�)LJXUD����

*UiILFR���(VSHFWUR�SDUD�FDQDO�WLSR�´'µ��'9%���VLPLODU�j�)LJXUD����

*UiILFR���(VSHFWUR�SDUD�FDQDO�WLSR�´(µ��'9%���VLPLODU�j�)LJXUD����

*UiILFR���7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR�SDUD�FDQDLV�FRP�GLYHUVRV�QtYHLV�

GH�PXOWLSHUFXUVR�²�&DQDO�$��VLPLODU�j�)LJXUD����

*UiILFR����7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR�SDUD�FDQDLV�FRP�GLYHUVRV�QtYHLV�

GH�PXOWLSHUFXUVR�²�&DQDO�%��VLPLODU�j�)LJXUD����

*UiILFR����7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR�SDUD�FDQDLV�FRP�GLYHUVRV�QtYHLV�

GH�PXOWLSHUFXUVR�²�&DQDO�&��VLPLODU�j�)LJXUD����

*UiILFR����7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR�SDUD�FDQDLV�FRP�GLYHUVRV�QtYHLV�

GH�PXOWLSHUFXUVR�²�&DQDO�'��VLPLODU�j�)LJXUD����

*UiILFR����7D[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�UHODomR�VLQDO�UXtGR�SDUD�FDQDLV�FRP�GLYHUVRV�QtYHLV�

GH�PXOWLSHUFXUVR�²�&DQDO�(��VLPLODU�j�)LJXUD����

Figura 24 )RUPDWR�GR�JUiILFR�GD�WD[D�GH�HUURV�versus�UHODomR�VLQDO�UXtGR
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���

��'%6%'8)6±78-'%�()�()7)14)2,3�()�

6)')4«§3

)WXI�FPSGS�HI�IRWEMSW�ZMWE�E�EZEPMEV�EW�GEVEGXIVÑWXMGEW�HSW�WMWXIQEW�HI�8:�(MKMXEP�

%87'��(:&�8�I�-7(&�8�TEVE�VIGITËÇS�HSW�WMREMW�

����0MQMEV�HE�VIPEËÇS�TSVXEHSVE�VYÑHS�z��'�2�XLVIWLSPH


������3FNIXMZS

)WXI�QÍXSHS�XIQ�TSV�SFNIXMZS�EZEPMEV�E�XSPIVÆRGME�HSW�WMWXIQEW�%87'��(:&�8�I�

-7(&�8�Ä�TVIWIRËE�HI�VYÑHS�MRXIVJIVIRXI�HS�XMTS�VYÑHS�FVERGS��VYÑHS�KEYWWMERS
��%�

XSPIVÆRGME�WIVÅ�QIHMHE�TIPE�EZEPMEËÇS�HE�VIPEËÇS�'�2��SY�WINE��E�VIPEËÇS�IRXVI�E�TSXÎR�

GME�HS�WMREP�ÞXMP�I�E�TSXÎRGME�HI�VYÑHS�RE�IRXVEHE�HS�VIGITXSV�TEVE�WI�GLIKEV�ES�PMQMEV�

HI�XE\E�HI�IVVS�RE�WEÑHE�HS�QIWQS�VIGITXSV�

)WXE�VIPEËÇS�WI�I\TVMQI�IQ�H&�I�TSHI�WIV�IWGVMXE�GSQS�

'�2�H&
�!�'�H&Q
�z�2�H&Q


2IWWE�I\TVIWWÇS��UYERXS�QIRSV�Í�E�VIPEËÇS�'�2�SFXMHE��QEMW�XSPIVERXI�Ä�MRXIVJI�

VÎRGME�HIWXI�XMTS�HI�VYÑHS�Í�S�WMWXIQE�IQ�XIWXI��%87'��(:&�8�SY�-7(&�8
�

2SXI�UYI�RIWXI�XIWXI�Í�EREPMWEHS�S�HIWIQTIRLS�HSW�WMWXIQEW�I�RÇS�HS�VIGITXSV�IQ�

YWS��I�Í�TSV�MWXS�UYI�E�QIHMËÇS�Í�VIEPM^EHE�GSQ�YQ�EPXS�RÑZIP�HI�WMREP�RE�IRXVEHE�HS�

VIGITXSV��SRHI�E�JMKYVE�HI�VYÑHS�HIPI�RÇS�QEMW�MRXIVJIVI�RS�VIWYPXEHS�

������'EVEGXIVÑWXMGEW�HSW�TEVÆQIXVSW�FÅWMGSW

H&Q�

HS�VIGITXSV��QIHMHE�IQ�H&Q�

������:EPSVIW�I�GEVEGXIVÑWXMGEW�MRMGMEMW
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������(IWGVMËÇS�KIVEP�HE�QIHMHE

:EVMEV�E�VIPEËÇS�'�2�EXÍ�SFXIV�RS�QIHMHSV�HI�XE\E�HI�IVVS�S�ZEPSV�HS�PMQMEV�HI�

XE\E�HI�IVVS���\��
��

�

������-RWXVYQIRXSW�YXMPM^EHSW

���
� %XIRYEHSV�,4������H&�QSHIPS�����(���\


���
� 1IHMHSV�HI�XE\E�HI�IVVS�8IOXVSRM\��4&����

���
� %XIRYEHSV�,4�����H&�QSHIPS�����'�

���
� +IVEHSV�HI�VYÑHS�HI�FERHE�0EVKE�8%7�QSHIPS��8%7����

���
� 'SQFMREHSV�,4�QSHIPS�����������

���
� (MZMWSV�HI�7MREP�,4�QSHIPS�����������

���
� %XIRYEHSV�6SLHI�I�7GL[EV^������H&��TEWWS����H&�QSHIPS��674�

���
� 8VERWQMWWSV�(MKMXEP�2)'�GEREP���

���
� 6IGITXSV�HMKMXEP�TEVE�WMWXIQE�%87'�

���E
�6IGITXSV�HMKMXEP�TEVE�WMWXIQE�(:&�8�

���F
�6IGITXSV�HMKMXEP�TEVE�WMWXIQE�-7(&�8

���
� %REPMWEHSV�HI�7MREP�,4�������:�

���
� 'EVKE�HI����SLQW�,4���'

������w7IX�YTx�HSW�IUYMTEQIRXSW

Figura 25 Set up�SDUD�PHGLGD�GR�OLPLDU�GD�UHODomR�SRUWDGRUD�UXtGR
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������4VSGIHMQIRXSW�HI�XIWXIW

E
� 'SQ�S�KIVEHSV�HI� VYÑHS����
� PMKEHS�I�GSQ�S�EXIRYEHSV� ���
�ENYWXEHS�TEVE�

wQÅ\MQE�EXIRYEËÇSx��EXYEV�WSFVI�SW�EXIRYEHSVIW����
�I����
�EXÍ�UYI�S�RÑZIP�HI�

TSXÎRGME�HS�WMREP��PMHS�TIPS�EREPMWEHSV�HI�WMREP����
��WINE�HI�ETVS\MQEHEQIRXI�

z��H&Q��1IHMV�I�ERSXEV�IWWI�ZEPSV��)PI�WIVÅ�S�ZEPSV�HI�'�

F
� %XVEZÍW�HS�EXIRYEHSV����
��ENYWXEV�S�RÑZIP�HI�VYÑHS�MRNIXEHS�TIPS�KIVEHSV�HI�

VYÑHS����
�EXÍ�UYI�E�XE\E�HI�IVVS�MRHMGEHE�TIPS�QIHMHSV�HI�XE\E�HI�IVVS����
�

WINE�MKYEP�ES�PMQMEV�HI�XE\E�HI�IVVS�

G
� 2S�TSRXS�%��HIWGSRIGXEV�S�GEFS�HI� WMREP�� PMKEV� E�GEVKE�HI���SLQW� ���
�RE�

IRXVEHE� HS� GSQFMREHSV� ���
� I� PIV� E� TSXÎRGME� HI� VYÑHS� RE� FERHE� HS� GEREP�

��1,^
�EXVEZÍW�HS�%REPMWEHSV�HI�7MREP����
��)WWI�WIVÅ�S�ZEPSV�HI�2�

H
� 'EPGYPEV�S�ZEPSV�HI�'�2��H&
�TIPE�J×VQYPE�HEHE�IQ�������I�ERSXEV�S�VIWYPXEHS�

RE�8EFIPE����

I
� 6IEPM^EV�SW�TVSGIHMQIRXSW�HIWGVMXSW�EGMQE�TEVE�SW�WMWXIQEW�%87'��(:&�8�I�

-7(&�8�REW�GSRJMKYVEËÙIW�GMXEHEW�I�VIKMWXVEV�SW�VIWYPXEHSW�RE�8EFIPE����

������8EFIPE�HI�VIWYPXEHSW

TABELA 33

Resultados

Receptor 0RGXODomR C (dBm) N (dBm) C/N dB

ATSC 8VSB

DVB-T

3/4, 1/16, 8K 64QAM

3/4, 1/8, 2K 64QAM

2/3, 1/32, 8K 64QAM

1/2, 1/8, 2K QPSK

ISDB-T

3/4, 1/16, 8K, 0,1s 64QAM

3/4, 1/8, 2K, 0,1s 64QAM

2/3, 1/32, 8K, 0,1s 64QAM

3/4, 1/16, 4K, 0,1s 64QAM

3/4, 1/16, 8K, 0,1s 64QAM

3/4, 1/32, 8K, 0,1s 64QAM

����1ÑRMQS�RÑZIP�HI�WMREP

������3FNIXMZS

3�SFNIXMZS�Í�XIWXEV�E�WIRWMFMPMHEHI�HSW�VIGITXSVIW�YXMPM^EHSW�RSW�WMWXIQEW�(:&�8��

%87'�I�-7(&�8��RS�UYI�HM^�VIWTIMXS�ES�QÑRMQS�RÑZIP�HI�WMREP�EHQMWWÑZIP�RE�IRXVEHE�

HI�ERXIRE�HS�VIGITXSV�
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w1ÑRMQS�RÑZIP�HI�WMREPx�Í�E�XIRWÇS�IJMGE^�HS�WMREP�HI�IRXVEHE�HS�VIGITXSV��UYERHS�

S�WMREP�I\MWXIRXI�RE�WEÑHE�HS�HIXIXSV�XIQ�XE\E�HI�IVVS�&)6��&MX�)VVSV�6EXI
�GSQ�ZEPSV�

MKYEP�ES�wPMQMEV�HI�XE\E�HI�IVVSx���\��
��

�

'SWXYQE�WI�I\TVMQMV�S�ZEPSV�HS�wQÑRMQS�RÑZIP�HI�WMREPx�IQ�H&�:�

������'EVEGXIVÑWXMGEW�HSW�TEVÆQIXVSW�FÅWMGSW

TEVXMV�HI�'�

������:EPSVIW�I�GEVEGXIVÑWXMGEW�MRMGMEMW

������(IWGVMËÇS�KIVEP�HE�QIHMHE

:EVMEV�S�RÑZIP�HS�WMREP�HI�IRXVEHE�EXÍ�SFXIV��RS�wQIHMHSV�HI�XE\E�HI�IVVSx�S�ZEPSV�

HS�wPMQMEV�HI�XE\E�HI�IVVSx���\��
��

�

������-RWXVYQIRXSW�YXMPM^EHSW

���
� 1IHMHSV�HI�XE\E�HI�IVVS�HI�FMXW��8IOXVSRM\�QSHIPS��4&����

���
� %XIRYEHSV�,4������H&�QSHIPS�����'���\


���
� (MZMWSV�HI�WMREP�,4��QSHIPS�����������

���
� %XIRYEHSV�6SLHI�
�7GL[EV^������H&��TEWWS����H&��QSHIPS��674�

���
� 6IGITXSV�TEHVÇS�TEVE�S�WMWXIQE�%87'�

���E
�6IGITXSV�TEHVÇS�TEVE�S�WMWXIQE�(:&�8�

���F
�6IGITXSV�HMKMXEP�TEVE�S�WMWXIQE�-7(&�8

���
� 8VERWQMWWSV�(MKMXEP�GSQ�QSHYPEËÇS�'3*(1�I��:7&�GEREP����2)'

���
� %REPMWEHSV�HI�7MREP�,4�������:

���
� %XIRYEHSV�,4��������H&�QSHIPS�����(���\
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���

������w7IX�YTx�HSW�IUYMTEQIRXSW

Figura 26 Set up�SDUD�PHGLGD�GR�PtQLPR�QtYHO�GH�VLQDO

�������4VSGIHMQIRXSW�HI�XIWXIW

E
� %NYWXEV�S�RÑZIP�HI�WMREP�HI�IRXVEHE�TEVE�ETVS\MQEHEQIRXI�z��H&Q�I�ERSXEV�

IWXI�ZEPSV��3�WMREP�HIZI�XIV�VIPEËÇS�WMREP�VYÑHS��'�2
�WYTIVMSV�E���H&�I�HIZI�

WIV�MWIRXS�HI�MRXIVJIVÎRGMEW�

� %RSXEV�E�PIMXYVE�HSW�EXIRYEHSVIW�
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F
� *E^IV�EXIRYEËÇS�HI���H&�RS�WMREP�HI�IRXVEHE�

G
� 1IHMV�E�XE\E�HI�IVVS�HS�VIGITXSV�

H
� 7I�E�XE\E�HI�IVVS�HS�VIGITXSV�JSV�MRJIVMSV�ES�wPMQMEV�HI�XE\E�HI�IVVSx��VITIXMV�EW�

STIVEËÙIW���������I���������5YERHS�E�XE\E�HI�IVVS�JMGEV�WYTIVMSV�ES�wPMQMEV�HI�

XE\E�HI�IVVSx��TEWWEV�TEVE�E�STIVEËÇS���������

I
� %YQIRXEV�S�RÑZIP�HI�IRXVEHE�IQ�wHIKVEYWx�HI��H&�EXÍ�S�ZEPSV�HE�XE\E�HI�IVVS�

JMGEV�MRJIVMSV�ES�wPMQMEV�HI�XE\E�HI�IVVSx�

J 
� %XIRYEV�S�RÑZIP�HS�WMREP�HI�IRXVEHE�IQ�wHIKVEYWx�HI����H&�EXÍ�S�ZEPSV�HE�XE\E�

HI�IVVS�JMGEV�S�QEMW�TV×\MQE�TSWWÑZIP�HS�wPMQMEV�HI�XE\E�HI�IVVSx�

K
� 'EPGYPEV�E�EXIRYEËÇS�SFXMHE�RS�MXIQ�J�IQ�VIPEËÇS�ES�VIWYPXEHS�MRMGMEP�HS�MXIQ�

E�I�WYFXVEMV�S�ZEPSV�ERSXEHS�RS�MXIQ�E�

L
� 9WERHS�S�VIWYPXEHS�HS�MXIQ�K��GEPGYPEV�S�wQÑRMQS�RÑZIP�HI�WMREPx�IQ�H&�:��

������8EFIPE�HI�VIWYPXEHSW

TABELA 34

0tQLPR�1tYHO�GH�6LQDO�SDUD�$76&�H�'9%�7

Sinal para Sistema 

ATSC

Sinal para Sistema DVB-T

3/4, 1/16, 8K 3/4, 1/8, 2K 2/3, 1/32, 8K 1/2, 1/8, 2K

dBm dB V dBm dB V dBm dB V dBm dB V dBm dB V

TABELA 35

0tQLPR�1tYHO�GH�6LQDO�SDUD�,6'%�7

Sinal para Sistema ISDB-T

3/4, 1/16, 8K, 

0,1s

3/4, 1/8, 2K, 

0,1s

2/3, 1/32, 8K, 

0,1s

3/4, 1/16, 8K, 

0,1s

3/4, 1/16, 4K, 

0,1s

3/4, 1/32, 8K, 

0,1s

dBm dB V dBm dB V dBm dB V dBm dB V dBm dB V dBm dB V

����1IHMËÇS�HE�wXE\E�HI�IVVS�HI�FMXWx�IQ�JYRËÇS�HE�ZEVMEËÇS�

HS�RÑZIP�HS�WMREP

������3FNIXMZS

)WXE�QIHMHE�XIQ�TSV�SFNIXMZS�ZIVMJMGEV�E�ZEVMEËÇS�HE�XE\E�HI�IVVS�HI�FMXW�HSW�WMWXI�

QEW�(:&�8�I�%87'�I�-7(&�8�RE�VIKMÇS�TV×\MQE�ES�QÑRMQS�RÑZIP�HI�WMREP�
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������'EVEGXIVÑWXMGEW�HSW�TEVÆQIXVSW�FÅWMGSW

H&Q�

������:EPSVIW�I�GEVEGXIVÑWXMGEW�MRMGMEMW

��

�

������(IWGVMËÇS�KIVEP�HE�QIHMHE

:EVMEV�S�RÑZIP�HS�WMREP�HI�IRXVEHE�RE�VIKMÇS�TV×\MQE�ES�QÑRMQS�RÑZIP�HI� WMREP��

ERSXERHS�E�GSVVIWTSRHIRXI�wXE\E�HI�IVVS�HI�FMXWx�

������-RWXVYQIRXSW�YXMPM^EHSW

���
� 1IHMHSV�HI�XE\E�HI�IVVS�HI�FMXW��8IOXVSRM\�QSHIPS��4&���

���
� %XIRYEHSV�,4������H&�QSHIPS�����'���\
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���
� %XIRYEHSV�6SLHI�
�7GL[EV^������H&��TEWWS����H&��QSHIPS��674
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� 6IGITXSV�TEHVÇS�TEVE�S�WMWXIQE�%87'�

���E
�6IGITXSV�TEHVÇS�TEVE�S�WMWXIQE�(:&�8

���F
�6IGITXSV�TEHVÇS�TEVE�S�WMWXIQE�-7(&�8

���
� 8VERWQMWWSV�(MKMXEP�GSQ�QSHYPEËÇS�'3*(1�I��:7&�GEREP����2)'

���
� %REPMWEHSV�HI�7MREP�,4�������:�

���
� %XIRYEHSV�,4�������H&�QSHIPS�����(���\
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������w7IX�YTx�HSW�IUYMTEQIRXSW

Figura 27 Set up�SDUD�PHGLGD�GD�WD[D�GH�HUUR�GH�ELWV�HP�IXQomR�GD�YDULDomR�GR�QtYHO�GH�VLQDO

������4VSGIHMQIRXSW�HI�XIWXIW

E
� (IXIVQMREV�S�QÑRMQS�RÑZIP�HI�WMREP��IQ�H&Q
�GSQS�QSWXVEHS�RS�MXIQ�����

HSW�w1ÍXSHSW�HI�)RWEMSx��%RSXEV�IWWI�ZEPSV�IQ�H&Q�TEVE�S�GSVVIWTSRHIRXI�

wPMQMEV�HI�XE\E�HI�IVVSx���\��
��

��4EVE�QEMSV�TVIGMWÇS��QIHMV�E�XE\E�HI�IVVS�HI�

FMXW�GSQ�EQSWXVEKIQ�HI���
�
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Figura 31 Set up�SDUD�PHGLGD�GR�OLPLDU�GD�UHODomR�VLQDO�UXtGR�HP�IXQomR�GR�QtYHO�GH�VLQDO
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Figura 33 Set up�SDUD�YHULILFDomR�GR�FRPSRUWDPHQWR�GH�UHFHSWRU�HP�GLYHUVRV�QtYHLV�GH�VLQDO
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TABELA 36

5HVXOWDGR�SDUD�VLQDO�GH�HQWUDGD�GH�²��G%P

Receptor 0RGXODomR C (dBm) N (dBm) C/N dB

ATSC 8VSB

DVB-T

3/4, 1/16, 8K 64QAM

3/4, 1/8, 2K 64QAM

2/3, 1/32, 8K 64QAM

1/2, 1/8, 2K QPSK

ISDB-T

3/4, 1/16, 8K, 0,1s 64QAM

3/4, 1/8, 2K, 0,1s 64QAM

2/3, 1/32, 8K, 0,1s 64QAM

3/4, 1/16, 4K, 0,1s 64QAM

3/4, 1/16, 8K, 0,1s 64QAM

3/4, 1/32, 8K, 0,1s 64QAM

TABELA 37

5HVXOWDGR�SDUD�VLQDO�GH�HQWUDGD�GH�²��G%P

Receptor 0RGXODomR C (dBm) N (dBm) C/N dB

ATSC 8VSB

DVB-T

3/4, 1/16, 8K 64QAM

3/4, 1/8, 2K 64QAM

2/3, 1/32, 8K 64QAM

1/2, 1/8, 2K QPSK

ISDB-T

3/4, 1/16, 8K, 0,1s 64QAM

3/4, 1/8, 2K, 0,1s 64QAM

2/3, 1/32, 8K, 0,1s 64QAM

3/4, 1/16, 4K, 0,1s 64QAM

3/4, 1/16, 8K, 0,1s 64QAM

3/4, 1/32, 8K, 0,1s 64QAM
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TABELA 38

5HVXOWDGR�SDUD�VLQDO�GH�HQWUDGD�GH�²��G%P

Receptor 0RGXODomR C (dBm) N (dBm) C/N dB

ATSC 8VSB

DVB-T

3/4, 1/16, 8K 64QAM

3/4, 1/8, 2K 64QAM

2/3, 1/32, 8K 64QAM

1/2, 1/8, 2K QPSK

ISDB-T

3/4, 1/16, 8K, 0,1s 64QAM

3/4, 1/8, 2K, 0,1s 64QAM

2/3, 1/32, 8K, 0,1s 64QAM

3/4, 1/16, 4K, 0,1s 64QAM

3/4, 1/16, 8K, 0,1s 64QAM

3/4, 1/32, 8K, 0,1s 64QAM

TABELA 39

5HVXOWDGR�SDUD�VLQDO�GH�HQWUDGD�GH�²��G%P

Receptor 0RGXODomR C (dBm) N (dBm) C/N dB

ATSC 8VSB

DVB-T

3/4, 1/16, 8K 64QAM

3/4, 1/8, 2K 64QAM

2/3, 1/32, 8K 64QAM

1/2, 1/8, 2K QPSK

ISDB-T

3/4, 1/16, 8K, 0,1s 64QAM

3/4, 1/8, 2K, 0,1s 64QAM

2/3, 1/32, 8K, 0,1s 64QAM

3/4, 1/16, 4K, 0,1s 64QAM

3/4, 1/16, 8K, 0,1s 64QAM

3/4, 1/32, 8K, 0,1s 64QAM
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����%NYWXI�HE�TSXÎRGME�HI�WEÑHE�HS�XVERWQMWWSV�HI�8:�(MKMXEP

������3FNIXMZS

%JIVMV� E�QEVGEËÇS� HI� TSXÎRGME� HS� XVERWQMWWSV� HMKMXEP� YWEHS� RSW� XIWXIW� TEVE� SW�

WMWXIQEW�%87'��(:&�8�I�-7(&�8�

������'EVEGXIVÑWXMGEW�I�TEVÆQIXVSW�FÅWMGSW�

46&7���
�

������:EPSV�MRMGMEP

������(IWGVMËÇS�KIVEP�HE�QIHMHE

4EVE�GEHE�PIMXYVE�MRHMGEHE�RS�TEMRIP�HS�XVERWQMWWSV��ERSXEV�S�ZEPSV�VIEP�PMHS�TIPS�

QIHMHSV�HI�TSXÎRGME����
�

������-RWXVYQIRXSW�YXMPM^EHSW

���
� 8VERWQMWWSV�(MKMXEP�2)'�

���
� %XIRYEHSV���H&�&-6(����������

���
� %REPMWEHSV�HI�7MREP�,4�������:�

������w7IX�YTx�HSW�IUYMTEQIRXSW

Figura 34 Set up�SDUD�DMXVWH�GH�SRWrQFLD�GH�VDtGD�GR�WUDQVPLVVRU�GH�79�'LJLWDO

������4VSGIHMQIRXSW�HI�XIWXIW

E
� %XYEV�RS�GSRXVSPI�HI�TSXÎRGME�HS�XVERWQMWWSV�EXÍ�S�VIWTIGXMZS�MRHMGEHSV��TEMRIP
�

EGYWEV���;�I�ERSXEV�S�ZEPSV�HE�PIMXYVE�HS�EREPMWEHSV�HI�WMREP����
�RE�8EFIPE����



���

4VSGIHMQIRXS�HI�1IHMHEW

F
� %XYEV�RS�GSRXVSPI�HI�TSXÎRGME�HS�XVERWQMWWSV�EXÍ�S�VIWTIGXMZS�MRHMGEHSV�EGYWEV�

��;�I�ERSXEV�S�ZEPSV�HE�PIMXYVE�HS�QIHMHSV�HI�TSXÎRGME�RE�8EFIPE����

G
� 4VSWWIKYMV�EYQIRXERHS�S�RÑZIP�HI�TSXÎRGME�HS�XVERWQMWWSV�TEVE�����I������

[EXXW�ERSXERHS�E�PIMXYVE�HS�QIHMHSV�HI�TSXÎRGME����
�RE�8EFIPE����

H
� 8VEËEV�S�KVÅJMGS�HI�EJIVMËÇS�TEVE�S�XVERWQMWWSV�

������6IWYPXEHSW

TABELA 40

$IHULomR�GR�WUDQVPLVVRU

3RWrQFLD�OLGD�QR�0HGLGRU�GH�3RWrQFLD��:�

3RWrQFLD�OLGD�QR�WUDQVPLVVRU� Sistema DVB-T Sistema ISDB-T Sistema ATSC

1W

10W

100W

1000W

����6IPEËÇS�TSXÎRGME�HI�TMGS�TSXÎRGME�QÍHME�HS�XVERWQMWWSV�

HI�8:�(MKMXEP

������3FNIXMZS

3�SFNIXMZS�TVMRGMTEP�HIWXI�IRWEMS�Í�EZEPMEV�UYEP�E�VIPEËÇS�IRXVI�E�4SXÎRGME�HI�4MGS�

I�E�4SXÎRGME�1ÍHME�TEVE�GEHE�YQ�HSW�XVÎW�WMWXIQEW�HI�8:�(MKMXEP��%87'��(:&�8�I�

-7(&
��3�XVERWQMWWSV�HIZIVÅ�WIV�QSHYPEHS�TSV�YQE�46&7����

%WWMQ�WIRHS��XIQ�WI�

�6
H&�!��4T
H&�z��4Q
H&

3RHI�

6�!�VIPEËÇS��4SXÎRGME�HI�4MGS�4SXÎRGME�1ÍHME


4T�!�4SXÎRGME�HI�4MGS

4Q�!�4SXÎRGME�1ÍHME

2SXI�UYI�YQ�ZEPSV�QIRSV�HI��6
H&�MQTPMGE�YQ�QIRSV�GYWXS�HS�XVERWQMWWSV�TEVE�

EXMRKMV�E�QIWQE�GSFIVXYVE�HI�ÅVIE�
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���

������(IWGVMËÇS�KIVEP�HE�QIHMHE

%� VIPEËÇS� 4SXÎRGME� 4MGS�4SXÎRGME� 1ÍHME� TSHI� WIV� EZEPMEHE� HMVIXEQIRXI� TIPS�

MRWXVYQIRXS�%REPMWEHSV�HI� 7MREP�,4������:��3�%REPMWEHSV�HI� 7MREP�,4������:�

GSRWIKYI� XVEËEV�YQ�KVÅJMGS�UYI�QSWXVE�S�GSQTSVXEQIRXS�HI� �6
H&�IQ� JYRËÇS�HE�

TVSFEFMPMHEHI� TIVGIRXYEP�� RS� XIQTS�� HIWXE� VIPEËÇS� WIV� YPXVETEWWEHE�� )WWI� VIGYVWS� Í�

GSRLIGMHS�GSQS�'SQTPIQIRXEV]�'YQYPEXMZI�(IRWMX]�*YRGXMSR��''(*
�

������-RWXVYQIRXSW�YXMPM^EHSW

���
� 8VERWQMWWSV�(MKMXEP��GEREP����

���
� %XIRYEHSV�,4������H&�QSHIPS�����(���\


���
� %XIRYEHSV�,4���H&�QSHIPS�����'���\


���
� %REPMWEHSV�HI�7MREP�,4������:

������w7IX�YTx�HSW�IUYMTEQIRXSW

Figura 35 Set up�SDUD�UHODomR�3RWrQFLD�GH�3LFR�3RWrQFLD�0pGLD�GR�WUDQVPLVVRU�GH�79�'LJLWDO

������4VSGIHMQIRXSW�HI�XIWXI

E
� (IM\EV�S�XVERWQMWWSV����
�RE�TSXÎRGME�RSQMREP������;
��2SXI�UYI�IWWI�XVERW�

QMWWSV�JSM�TVSNIXEHS�TEVE�WYTSVXEV��WIQ�GSQTVIWWÇS��SW�ZEPSVIW�HI�TSXÎRGME�HI�

TMGS�HI�UYEPUYIV�YQ�HSW�XVÎW�WMWXIQEW��%87'��(:&�8�I�-7(&�8
�

F
� %XYEV�RSW�EXIRYEHSVIW����
�I����
�TEVE�XIV�PIMXYVE�IRXVI�z��H&Q�I�z��H&Q�

RE�IRXVEHE�HS�%REPMWEHSV�HI�7MREP����
�

G
� %NYWXEV�S�%REPMWEHSV�HI�7MREP����
�TEVE�PIMXYVE�HE�JYRËÇS�''(*�

H
� 4EVE�GEHE�WMWXIQE��%87'��(:&�8�I�-7(&�8
��VIKMWXVEV�EW�GYVZEW�HI�wTVSFE�

FMPMHEHI�TIVGIRXYEPx�IQ�JYRËÇS�HE�VIPEËÇS�w4SXÎRGME�HI�4MGS�4SXÎRGME�1ÍHMEx�

�6
H&�

I
� 0IV�S�ZEPSV�HI� �6
H&�TEVE� E� GSRHMËÇS�HI�����	�I� ERSXÅ�PS�ZEPSV�RE�8EFIPE�

���



���

4VSGIHMQIRXS�HI�1IHMHEW

������6IWYPXEHSW

*UiILFR���&XUYD�&&')�SDUD�VLVWHPD�$76&��VLPLODU�j�)LJXUD����

GriILFR���&XUYD�&&')�SDUD�VLVWHPD�'9%�7��VLPLODU�j�)LJXUD����

*UiILFR���&XUYD�&&')�SDUD�VLVWHPD�,6'%��VLPLODU�j�)LJXUD����

TABELA 41

5HODomR�3RWrQFLD�GH�3LFR�3RWrQFLD�0pGLD�²��5�G%

Sistema (R)dB

Figura 36 *UiILFR�GD�UHODomR�3RWrQFLD�GH�3LFR�versus�3RWrQFLD�0pGLD

����)QMWWÇS�HI�WMREMW�JSVE�HE�JEM\E�REW�EHNEGÎRGMEW�HS�GEREP

������3FNIXMZS

3�SFNIXMZS�HIWXI�XIWXI�Í�ENYWXEV�S�8VERWQMWWSV�HI�8:�(MKMXEP�TEVE�UYI�S�IWTIGXVS�

HI�WMREP�IQMXMHS�JMUYI�S�QEMW�TV×\MQS�TSWWÑZIP�HSW�PMQMXIW�HE�QÅWGEVE�HS�*''��TEVE�

SW�WMWXIQEW�%87'��(:&�8�I�-7(&��

)WXI�TVSGIHMQIRXS�KEVERXMVÅ�UYI�XSHSW�SW�VIWYPXEHSW�HSW�XIWXIW��TVMRGMTEPQIRXI�SW�

HI�MRXIVJIVÎRGME�IRXVI�GEREMW�EHNEGIRXIW��GSVVIWTSRHIVEQ�Ä�GSRHMËÇS�HS�TMSV�XVERWQMW�

WSV�EMRHE�HIRXVS�HEW�IWTIGMJMGEËÙIW�HS�*''�
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���

������'EVEGXIVÑWXMGEW�I�TEVÆQIXVSW�FÅWMGSW�

%�QÅWGEVE�HS�IWTIGXVS�HI�JVIUàÎRGME�RSVQEPM^EHE�TIPE�*''�HIZI�WIV�SFIHIGMHE�

Figura 37 0iVFDUD�GH�HVSHFWUR�SDGUmR�)&&

������:EPSV�MRMGMEP

QÅ\MQE�GSRJSVQI�S�XVERWQMWWSV�YXMPM^EHS�

������(IWGVMËÇS�KIVEP�HE�QIHMHE

'SQ�S� EY\ÑPMS�HS� EREPMWEHSV�HI� IWTIGXVS� ��
�� ENYWXEV� S� XVERWQMWWSV� TEVE� UYI�S�

IWTIGXVS�HS�WMREP�IQMXMHS�JMUYI�S�QEMW�TV×\MQS�TSWWÑZIP�HIRXVS�HSW�PMQMXIW�HE�QÅWGEVE�

HS�*''��TEVE�SW�XVÎW�WMWXIQEW�%87'��(:&�8�I�-7(&�8�

������-RWXVYQIRXSW�YXMPM^EHSW

���
� 8VERWQMWWSV�(MKMXEP�

���
� %REPMWEHSV�HI�IWTIGXVS�%HEZERXIWX�9�����

���
� %XIRYEHSV�JM\S����H&��&-6(��%1*2�z����

%GSTPEHSV�4IWGE

'EVKE�HI�TSXÎRGME��HS�XVERWQMWWSV


������w7IX�YTx�HSW�IUYMTEQIRXSW

Figura 38 Set up�SDUD�HPLVVmR�GH�VLQDLV�IRUD�GD�IDL[D�QDV�DGMDFrQFLDV�GR�FDQDO



���

4VSGIHMQIRXS�HI�1IHMHEW

������4VSGIHMQIRXSW�HI�XIWXIW

E
� %NYWXEV�S�RÑZIP�HI�TSXÎRGME�HS�XVERWQMWWSV�TEVE�E�TSXÎRGME�RSQMREP���O;
�

F
� (IM\EV�S�JYRHS�HI�IWGEPE�HI�JVIUàÎRGME�HS�EREPMWEHSV�HI�IWTIGXVS�GSQ���1,^�

TEVE� TSHIV� IR\IVKEV� S� GEREP� TVMRGMTEP� I� E� VIKMÇS� HEW� EHNEGÎRGMEW� �MRJIVMSV� I�

WYTIVMSV
�

G
� (IM\EV�S�JYRHS�HI�IWGEPE�HI�EQTPMXYHI�HS�EREPMWEHSV�HI�IWTIGXVS�GSQ���H&�

TSV�HMZMWÇS�

H
� (IM\EV� E� JVIUàÎRGME� GIRXVEP�HS�GEREP�RS�GIRXVS�HE� XIPE� I�HIM\EV�E� VIJIVÎRGME�

WYTIVMSV�IQ��H&Q�

I
� %NYWXEV�S�XVERWQMWWSV�TEVE�UYI�E�GYVZE�JMUYI�S�QEMW�TV×\MQS�TSWWÑZIP�HIRXVS�

HE�QÅWGEVE�HS�*''�

J 
� 6IKMWXVEV�EW�GYVZEW�SFXMHEW�RSW�KVÅJMGSW���� J�!�z���1,^
����� J�!�z����1,^
��

��� J�!������1,^
�I���� J�!�����1,^
�TEVE�S�WMWXIQE�%87'�

� 6ITIXMV�TEVE�(:&�8�VIKMWXVERHS�SW�VIWYPXEHSW�GSVVIWTSRHIRXI�RSW�KVÅJMGSW���

EXÍ���

� 6ITIXMV�TEVE�-7(&�8�VIKMWXVERHS�SW�VIWYPXEHSW�GSVVIWTSRHIRXIW�RSW�KVÅJMGSW���

EXÍ����

K
� 2E�8EFIPE����ERSXEV�SW�RÑZIMW�VIPEXMZSW�ES�RÑZIP�HE�JVIUàÎRGME�GIRXVEP�TEVE�

J�!������1,^�I� J�!�����1,^��XERXS�TEVE�S�WMWXIQE�%87'��GSQS�TEVE�SW�

WMWXIQEW�(:&�8�I�-7(&�8�

������6IWYPXEHSW

*UiILFR���$76&��D���VLPLODU�j�)LJXUD����

*UiILFR���$76&��E���VLPLODU�j�)LJXUD����

*UiILFR���$76&��F���VLPLODU�j�)LJXUD����

*UiILFR���$76&��G���VLPLODU�j�)LJXUD����

*UiILFR���'9%�7��D���VLPLODU�j�)LJXUD����

*UiILFR���'9%�7�E���VLPLODU�j�)LJXUD����

*UiILFR���'9%�7��F���VLPLODU�j�)LJXUD����

*UiILFR���'9%�7��G���VLPLODU�j�)LJXUD����

*UiILFR���,6'%�7��D���VLPLODU�j�)LJXUD����

*UiILFR����,6'%�7��E���VLPLODU�j�)LJXUD����
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���

*UiILFR����,6'%�7��F���VLPLODU�j�)LJXUD����

*UiILFR����6'%�7��G���VLPLODU�j�)LJXUD����

TABELA 42

´2PEURVµ�GR�WUDQVPLVVRU

Sistema
Ombro Inferior dB Ombro Superior dB

-3,5MHz -3,25MHz 3,25MHz 3,5MHz

ATSC

DVB-T

ISDB-T

Figura 39 (PLVVmR�GH�VLQDLV�IRUD�GD�IDL[D�QDV�DGMDFrQFLDV�GR�FDQDO

��'%6%'8)6±78-'%�(37�7-78)1%7�()�8:�

(-+-8%0�59%2(3�3�7-2%0�­�4)6896&%(3�

436�6)*0)<§3�)1�3&.)837�1·:)-7

����%ZEPMEËÇS�HS�GSQTSVXEQIRXS�HSW�WMWXIQEW�HI�8:�(MKMXEP�

UYERHS�WYFQIXMHSW�Ä�VIGITËÇS�HI�WMREMW�EPXIVEHSW�TSV�

VIJPI\ÇS�IQ�SFNIXSW�Q×ZIMW

������3FNIXMZS

3�SFNIXMZS�HIWXI�IRWEMS�Í�EZEPMEV�E�HIKVEHEËÇS�RE�VIGITËÇS�HI�WMREMW�HMKMXEMW�EJIXE�

HSW�TIPE�VIJPI\ÇS�IQ�SFNIXSW�Q×ZIMW�



���

4VSGIHMQIRXS�HI�1IHMHEW

)WXE�HIKVEHEËÇS�TSHI�WIV�TVSZSGEHE�TSV�

�

XVEMW�HS�WMREP�HMKMXEP�VIJPIXMHS�

�

XVEMW�HS�WMREP�HMKMXEP�VIJPIXMHS�

2E����GSRHMËÇS��SY�WINE��wT×W�IGSx��S�WMREP�UYI�GLIKE�EXVEWEHS�Í�S�QEMW�JVEGS�

2E����GSRHMËÇS��SY�WINE��wTVÍ�IGSx��S�WMREP�UYI�GLIKE�EHMERXEHS�Í�S�QEMW�JVEGS�

)Q�EQFSW�SW�GEWSW��WIVÇS�IWXYHEHSW�SW�HIWPSGEQIRXSW�HI�JVIUàÎRGME�TSWMXMZSW�I�

RIKEXMZSW�KIVEHSW�TSV�VIJPI\ÇS�IQ�SFNIXSW�Q×ZIMW�

������4EVÆQIXVSW�FÅWMGSW

J�!�HIWPSGEQIRXS�HI�JVIUàÎRGME�QIHMHS�IQ�,^�

X�!�EXVEWS�SY�EZERËS�HS�WMREP�VIJPIXMHS�IQ� W�

WMREP�HMVIXS��IQ�H&Q
�

������:EPSVIW�I�GEVEGXIVÑWXMGEW�MRMGMEMW

������(IWGVMËÇS�KIVEP�HI�QIHMHE

�)�(
�H&��IQ�JYRËÇS�HI�GEHE�YQ�HSW�ZEPSVIW�HS�HIWPSGEQIRXS�HI�JVIUàÎRGME��

TEVE�SFXIV�S�PMQMEV�HI�XE\E�HI�IVVS�

������-RWXVYQIRXSW�YXMPM^EHSW

���
� 8VERWQMWWSV�(MKMXEP�RS�GEREP�����%87'��(:&�8�SY�-7(&


���
� %XIRYEHSV�,4������H&�QSHIPS�����(���\


���
� 7MQYPEHSV�HI�)GS�8%7�QSHIPS�������*PI\���TPYW�

���
� (MZMWSV�HI�7MREP�,4�QSHIPS�����������

���
� %REPMWEHSV�HI�IWTIGXVS�%HZERXIWX�QSHIPS��9�����

���
� 6IGITXSV�(MKMXEP�%87'

���E
�6IGITXSV�(MKMXEP�(:&�8
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���

���F
�6IGITXSV�(MKMXEP�-7(&�8

���
� 1IHMHSV�HI�XE\E�HI�IVVS�8IOXVSRM\�QSHIPS��4&����

���
� %REPMWEHSV�HI�7MREP�,4�������:

���
� %XIRYEHSV�,4�����H&�QSHIPS��,4���'���\


������w7IX�YTx�HSW�IUYMTEQIRXSW�TEVE�ERÅPMWI�HS�IJIMXS�w(STTPIVx�

Figura 40 Set up�GRV�HTXLSDPHQWRV�SDUD�DQiOLVH�GR�HIHLWR�´'RSSOHUµ

������4VSGIHMQIRXS�HI�XIWXIW

E
� %NYWXEV�SW�EXIRYEHSVIW� ���
�I����
��TEVE�UYI�S�RÑZIP�HS�WMREP�RE�IRXVEHE�HS�

7MQYPEHSV�HI�)GS�8%7��������
�WINE�HI�ETVS\MQEHEQIRXI�z��H&Q�



���

4VSGIHMQIRXS�HI�1IHMHEW

F
� 2S�7MQYPEHSV�HI�)GS����
��HIWPMKEV�SW�WMREMW�HI�IGS��HIM\ERHS�ETIREW�S�GEQM�

RLS�HS�WMREP�TVMRGMTEP��2SXI�UYI�RIWWEW�GSRHMËÙIW�S�RÑZIP�HS�WMREP�RE� WEÑHE�

HS�7MQYPEHSV�HI�)GS�WIVÅ�HI�ETVS\MQEHEQIRXI�z��H&Q�I��GSRWIUàIRXIQIR�

XI�� S� RÑZIP� HS� WMREP� RE� IRXVEHE� HS� VIGITXSV� HMKMXEP� WIVÅ� HI� ETVS\MQEHEQIRXI�

z��H&Q�

G
� %NYWXEV�S� 7MQYPEHSV�HI�)GS�TEVE�SFXIV� YQ� IGS� WMQTPIW� GSQ�EXVEWS�HI�� W�

�T×W�IGS
�

H
� %NYWXEV�S�HIWPSGEQIRXS�HE�JVIUàÎRGME�HS�IGS�SFXMHS�IQ�G�TEVE���,^��

I
� 0MKEV�S�WMREP�HS�IGS�I�ENYWXEV�S�WIY�RÑZIP�EXÍ�UYI�E�PIMXYVE�HS�QIHMHSV�HI�XE\E�

HI�IVVS����
�MRHMUYI�S�PMQMEV�HI�XE\E�HI�IVVS���\��
��

��2S�7MQYPEHSV�HI�)GS�

���
��PIV�E�VIPEËÇS��(�)
�

J 
� 6ITIXMV� XSHSW� SW� TVSGIHMQIRXSW� GMXEHSW� RSW� MXIRW� H� I� I� TEVE� SW� WIKYMRXIW�

ZEPSVIW�HI�HIWPSGEQIRXS�HI� JVIUàÎRGME� � J 
����,^����,^������,^�����,^��

����,^��%RSXEV�XSHSW�SW�VIWYPXEHSW�

K
� 6ITIXMV� SW� TVSGIHMQIRXSW� PMWXEHSW�RSW� MXIRW� G� EXÍ� J� TEVE�SW� WIKYMRXIW�RSZSW�

ZEPSVIW�HI�EXVEWS����W����W����W�����W�

L
� %NYWXEV��RS�7MQYPEHSV�HI�)GS����
��S�EZERËS�MRMGMEP�HI���W�

M
� 6ITIXMV�SW�MXIRW�H�EXÍ�K�WIQTVI�WYFWXMXYMRHS�S�wEXVEWSx�TSV�wEZERËSx�

N
� (I�TSWWI�HSW�ZEPSVIW�ERSXEHSW�RSW�MXIRW�ERXIVMSVIW��GSQTPIXEV�EW�XEFIPEW�����

�����������TEVE�S�WMWXIQE�%87'��EW�XEFIPEW����E����TEVE�S�WMWXIQE�(:&�8�I�

EW�XEFIPEW����E����TEVE�S�WMWXIQE�-7(&�8�

������6IWYPXEHSW�HSW�XIWXIW

TABELA 43

$76&�3yV�HFR� f > 0

Atraso t

Deslocamento de freq. f

1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EXVEWS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

TSWMXMZSW�
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TABELA 44

$76&�3yV�HFR� f < 0

Atraso t( s)

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EXVEWS�I��HIWPSGEQIRXSW�HI�JVIUàÎRGME�

RIKEXMZSW�

TABELA 45

$76&�3Up�HFR� f >0

$YDQoR� t( s)

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EZERËS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

TSWMXMZSW�

TABELA 46

$76&�3Up�HFR� f < 0

$YDQoR� t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EZERËS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

RIKEXMZSW�
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TABELA 47

'9%��������������.��3yV�HFR� f > 0

atraso t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EXVEWS�I��HIWPSGEQIRXSW�HI�JVIUàÎRGME�

TSWMXMZSW�

TABELA 48

'9%��������������.��3yV�HFR� f < 0

Atraso t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EXVEWS�I��HIWPSGEQIRXSW�HI�JVIUàÎRGME�

RIKEXMZSW�

TABELA 49

'9%��������������.��3Up�HFR� f > 0

$YDQoR� t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EZERËS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

TSWMXMZSW�
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TABELA 50

'9%��������������.��3Up�HFR� f < 0

$YDQoR� t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EZERËS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

RIKEXMZSW�

TABELA 51

,6'%��������������.��,17�������V����3yV�HFR� f > 0

Atraso t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EXVEWS�I��HIWPSGEQIRXSW�HI�JVIUàÎRGME�

TSWMXMZSW�

TABELA 52

,6'%��������������.��,17�������V����3yV�HFR� f < 0

Atraso t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EXVEWS�I��HIWPSGEQIRXSW�HI�JVIUàÎRGME�

RIKEXMZSW�
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TABELA 53

,6'%�������������.��,17�������V����3Up�HFR� f > 0

$YDQoR� t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EZERËS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

TSWMXMZSW�

TABELA 54

,6'%��������������.��,17�������V����3Up�HFR� f < 0

$YDQoR� t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EZERËS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

RIKEXMZSW�

TABELA 55

,6'%��������������.��,17�������V����3yV�HFR� f > 0

Atraso t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EXVEWS�I��HIWPSGEQIRXSW�HI�JVIUàÎRGME�

TSWMXMZSW�
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TABELA 56

,6'%�������������.��,17�������V����3yV�HFR� f < 0

Atraso t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EXVEWS�I��HIWPSGEQIRXSW�HI�JVIUàÎRGME�

RIKEXMZSW�

TABELA 57

,6'%��������������.��,17�������V����3Up�HFR� f > 0

$YDQoR� t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EZERËS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

TSWMXMZSW�

TABELA 58

,6'%��������������.��,17�������V����3Up�HFR� f < 0

$YDQoR� t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EZERËS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

RIKEXMZSW�
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TABELA 59

,6'%�������������.��,17�������V����3yV�HFR� f > 0

Atraso t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EXVEWS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

TSWMXMZSW�

TABELA 60

,6'%��������������.��,17�������V����3yV�HFR� f < 0

Atraso t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EXVEWS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

RIKEXMZSW�

TABELA 61

,6'%��������������.��,17�������V����3Up�HFR� f > 0

$YDQoR� t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EZERËS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

TSWMXMZSW�
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TABELA 62

,6'%��������������.��,17�������V����3Up�HFR� f < 0

$YDQoR� t

Deslocamento de freq. f
1 s 2 s 4 s 8 s 16 s 32 s

1Hz

3Hz

5Hz

25Hz

50Hz

75Hz

100Hz

6IPEËÇS��)�(

H&
�TEVE�SW�HMZIVWSW�ZEPSVIW�HI�EZERËS�I�HIWPSGEQIRXSW�HI�JVIUàÎRGME�

RIKEXMZSW�

Figura 41 *UiILFR�GD�UHODomR�VLQDO�H�HFR�HP�IXQomR�GR�RII�VHW�GH�IUHT�rQFLD

��8)78)7�%(-'-32%-7

)WXI�FPSGS�HI�XIWXIW�ZMWE�E�ZIVMJMGEV�EPKYQEW�GEVEXIVÑWXMGEW�IWTIGÑJMGEW�HSW�WMWXIQEW�

HI�8:�(MKMXEP�UYI�TSWWEQ�MRJPYMV�RS�HIWIQTIRLS�HE�VIGITËÇS�HI�WMREP�

����-RXIVJIVÎRGME�TSV�QYPXMTIVGYVWS�GSQ�E�TVIWIRËE�HI�VYÑHS�

MQTYPWMZS

������3FNIXMZS

3�XIWXI�HIWGVMXS�RS� MXIQ�����QSWXVE�S�GSQTSVXEQIRXS�HS�VIGITXSV�HMKMXEP�TEVE�

WMREMW�GSQ�wIGSx��RE�EYWÎRGME�HI�VYÑHS�MQTYPWMZS�
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3�SFNIXMZS�HIWXI�QÍXSHS�HI�IRWEMS�Í�ZIVMJMGEV�S�GSQTSVXEQIRXS�HSW�WMWXIQEW�%87'��

(:&�8�I�-7(&�8�RE�TVIWIRËE�WMQYPXÆRIE�HI�wIGS�MRXIVJIVIRXIx�I�wVYÑHS�MQTYPWMZSx�

������'EVEGXIVÑWXMGEW�I�TEVÆQIXVSW�FÅWMGSW�

�H&Q


XIWXI����


������:EPSVIW�I�GEVEGXIVÑWXMGEW�MRMGMEMW

IRXVEHE�HS�VIGITXSV��WMREP�TVMRGMTEP���WMREP�wIGSx
A��WYTIVMSV�E���H&�

HI�-KRMËÇSx�GSQ�NERIPE�HI�XIQTS�HI�VYÑHS�ZEVMÅZIP�HI�� W�E�����W�

������(IWGVMËÇS�KIVEP�HE�QIHMHE

7IQ�E�TVIWIRËE�HI�VYÑHS�MQTYPWMZS��HIM\EV�S�WMREP�TVMRGMTEP�RS�RÑZIP�HI�VIJIVÎRGME�

HI��H&��ETVS\MQEHEQIRXI�z��H&Q
�

%YQIRXEV�S�RÑZIP�HS�wIGSx� EXÍ�SFXIV��RS�wQIHMHSV�HI� XE\E�HI�IVVSx��S�ZEPSV�HI�

wPMQMEV�HI�XE\E�HI�IVVSx���\��
��

��%XIRYEV�S�wIGSx�IQ�HIKVEYW�GSRWIGYXMZSW�HI��H&�

4EVE�GEHE�STIVEËÇS�HI�EXIRYEËÇS�HI�wIGSx��EYQIRXEV�S�RÑZIP�HI�VYÑHS�KEYWWMERS�

MRNIXEHS�RE�NERIPE�HS�w7MQYPEHSV�HI�-RXIVJIVÎRGME�HI�-KRMËÇSx�EXÍ�E�PIMXYVE�HS�wQIHM�

HSV�HI�XE\E�HI�IVVSx�JMGEV�MKYEP�ES�wPMQMEV�HI�XE\E�HI�IVVSx��1IHMV�S�ZEPSV�HI�2IU�

8VEËEV�E�GYVZE��(�2IU
�IQ�JYRËÇS�HI��(�)
�

������-RWXVYQIRXSW�YXMPM^EHSW

���
� 8VERWQMWWSV�4%0�1��GEREP���

���
� %XIRYEHSV�&-6(���H&����%**2��

���
� %XIRYEHSVIW�,4������H&�QSHIPS�����(���\


���
� 1IHMHSV�HI�XE\E�HI�IVVS�8IOXVSRM\�4&���

���
� %XIRYEHSVIW�,4�����H&����'���\


���
� 'SQFMREHSVIW�,4�������������\
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���
� (MZMWSV�,4����������

���
� %XIRYEHSV�6
7������H&������TEWWS

���
� 8VERWQMWWSV�HMKMXEP�2)'��GEREP���

���
� 6IGITXSV�HMKMXEP�%87'

���E
�6IGITXSV�HMKMXEP�(:&�8

���F
�6IGITXSV�HMKMXEP�-7(&

���
� 6IGITXSV�4%0�1

���
� +IVEHSV�HI�VYÑHS�8%7����

���
� 7MQYPEHSV�HI�-RXIVJIVÎRGME�HI�-KRMËÇS

���
� %REPMWEHSV�HI�7MREP�,4������:

���
� 7MQYPEHSV�HI�)GS�8%7�QSHIPS��8%7�����

���
� 'EVKE�HI����SLQW�,4���'

���
� +IVEHSV�HI�6*�6
7�QSHIPS��71,

������w7IX�YTx�HSW�IUYMTEQIRXSW

Figura 42 ,QWHUIHUrQFLD�SRU�PXOWLSHUFXUVR�FRP�D�SUHVHQoD�GH�UXtGR�LPSXOVLYR
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������4VSGIHMQIRXSW�HI�XIWXIW

E
� 4VSGIHMQIRXS�HI�GEPMFVEËÇS�TEVE�TSWWMFMPMXEV�E�QIHMËÇS�HE�TSXÎRGME�HI�VYÑHS�

MQTYPWMZS�IUYMZEPIRXI��2IU
�

)WXI�TVSGIHMQIRXS�XIQ�TSV�SFNIXMZS�GVMEV�YQ�TEVÆQIXVS�UYEPMXEXMZS�HI�VIJIVÎRGME�

TEVE�ERÅPMWI�HI�MRXIVJIVÎRGME�HI�VYÑHS�MQTYPWMZS�

4EVE� MWWS�� S� VYÑHS� MQTYPWMZS� WIVÅ� SFXMHS� HI� YQ�7MQYPEHSV� HI� -RXIVJIVÎRGME� HI�

-KRMËÇS�GSQ�NERIPE�HI�VYÑHS�GSQ�XIQTS�ZEVMÅZIP�HI�� W�EXÍ���� W��3�VYÑHS�EWWMQ�

SFXMHS�WIVÅ�GSQFMREHS�ES�WMREP�TVSZIRMIRXI�HS�XVERWQMWWSV�4%0�1�

YQE�GEVKE�HI���SLQW�

WMRGVSRMWQS�HI�ETVS\MQEHEQIRXI�z��H&Q�PMHE�TIPS�EREPMWEHSV�HI�WMREP����
�

W�

WSFVI�S�EXIRYEHSV����
�EXÍ�UYI�TSRXSW�FVERGSW�SGEWMSREHSW�JMUYIQ�ZMWÑZIMW�RE�

MQEKIQ�SFWIVZEHE�RS�VIGITXSV�4%0�1����
�

EXIRYEËÇS�

HMVIXEQIRXI�Ä�IRXVEHE�HS�EXIRYEHSV����
�z��TSRXS�%
�

�1,^��EXVEZÍW�HS�%REPMWEHSV�HI�7MREP����
��%RSXEV�IWWI�ZEPSV��TSMW�IPI�WIVÅ�E�

VIJIVÎRGME�TEVE�XSHEW�EW�QIHMËÙIW�HI�VYÑHS��2IU
��8EQFÍQ�ERSXEV�E�TSWMËÇS�

HS�EXIRYEHSV����
�

F
� (IM\EV�S�EXIRYEHSV����
�RE�GSRHMËÇS�HI�QÅ\MQE�EXIRYEËÇS�

G
� 8MVEV�E�GEVKE�HI����SLQW�HS�TSRXS�&�I�PMKEV�S�GEFS�UYI�GLIKE�HS�7MQYPEHSV�

HI�)GS�

H
� %NYWXEV�SW�EXIRYEHSVIW����
�I����
�HS�WMREP�HMKMXEP�TEVE�UYI�S�RÑZIP�HI�WMREP�

RE� IRXVEHE�HS�7MQYPEHSV�HI�)GS�8%7������ ���
� WINE�HI� ETVS\MQEHEQIRXI�

z��H&Q�

I
� 2S�7MQYPEHSV�HI�)GS����
��HIWPMKEV�SW�WMREMW�HI�IGS�HIM\ERHS�ETIREW�S�GEQM�

RLS�HS�WMREP�TVMRGMTEP��(
��2SXI�UYI�RIWWE�GSRHMËÇS�S�RÑZIP�HI�WMREP�RE�WEÑHE�

HS�7MQYPEHSV�HI�)GS�WIVÅ�HI�ETVS\MQEHEQIRXI�z��H&Q��'SRWIUàIRXIQIRXI�

S� RÑZIP� HS� WMREP� RE� IRXVEHE� HS� VIGITXSV� HMKMXEP� WIVÅ� HI� ETVS\MQEHEQIRXI�

z��H&Q��1IHMV� I� ERSXEV� IWWI�RÑZIP��TSMW� IPI� WIVÅ� E� VIJIVÎRGME�TEVE� XSHEW� EW�

HIQEMW�QIHMËÙIW�HS�WMREP�(�
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J 
� %NYWXEV�S� 7MQYPEHSV�HI�)GS�TEVE�SFXIV� YQ� IGS� WMQTPIW� GSQ�EXVEWS�HI�� W�

�4×W�)GS
�

K
� 0MKEV�S�WMREP�HI�IGS�I�ENYWXEV�S�WIY�RÑZIP�EXÍ�UYI�E�PIMXYVE�RS�QIHMHSV�HI�XE\E�

HI�IVVS����
�MRHMUYI�S�PMQMEV�HE�XE\E�HI�IVVS��)WWI�WIVÅ�S�TSRXS�HI�TEVXMHE�TEVE�

S�MRMGMS�HS�wIRWEMSx�

L
� 2S�7MQYPEHSV�HI�)GS�EXIRYEV�S�WMREP�HI�IGS�IQ��H&�I�ERSXEV�E�GSVVIWTSRHIRXI�

VIPEËÇS��(�)
�H&�

M
� %NYWXEV�E�NERIPE�HS�7MQYPEHSV�HI�-RXIVJIVÎRGME�HI�-KRMËÇS�TEVE��� W�

N
� %XYEV�RS�EXIRYEHSV����
�EXÍ�UYI�S�QIHMHSV�HI�XE\E�HI�IVVS����
�ZSPXI�E�MRHMGEV�

E�XE\E�HI�IVVS�HI�PMQMEV���\��
��

�

O
� :IVMJMGEV�UYERXSW�HIGMFÍMW�S�VYÑHS�JSM�EXIRYEHS�IQ�VIPEËÇS�Ä�TSWMËÇS�HS�EXIRYE�

HSV����
�ERSXERHS�RS�SMXEZS�MXIQ��������E
��7YFXVEMRHS�IWXI�RÞQIVS�HS�ZEPSV�HI�

TSXÎRGME�HI�VYÑHS�ERSXEHS�RS�SMXEZS�MXIQ�HI��������E
��GEPGYPEV�UYEP�WIVÅ�S�VYÑHS�

RE�FERHE�HI��1,^�IQ�H&Q��'LEQEV�IWWI�VYÑHS�HI�6YÑHS�)UYMZEPIRXI��2IU
�

P
� 'EPGYPEV�S�ZEPSV��(�2IU
�H&��WYFXVEMRHS�S�ZEPSV�HI�2IU�SFXMHS�RS�MXIQ�O�HS�

ZEPSV�HS�RÑZIP�HI�WMREP�HMKMXEP��(
�PMHS�RS�MXIQ�I��)WWE�VIPEËÇS��(�2IU
�H&�WIVÅ�

E�GSVVIWTSRHIRXI�ES�ZEPSV��(�)
�H&�PMHS�RS�MXIQ�L�

Q
�%XIRYEV�WYGIWWMZEQIRXI�S�WMREP�HI�IGS�IQ�HIKVEYW�HI��H&��WIQTVI�VITIXMRHS�

EW�QIHMËÙIW�HE�QIWQE�QERIMVE�GSQS�QSWXVEHS�RSW�MXIRW�L�EXÍ�P��5YERHS�E�

ZEVMEËÇS�RÇS�JSV�WMKRMJMGEXMZE��EYQIRXEV�SW�HIKVEYW�TEVE��H&�SY��H&��'SRXM�

RYEV�EW�QIHMËÙIW�EXÍ�RSXEV�UYI�E�MRJPYÎRGME�HS�wIGSx�WI�XSVRI�HIWTVI^ÑZIP�

R
� 8VEËEV�E�GYVZE��(�2IU
�IQ�JYRËÇS�HS�RÑZIP�HI�IGS��(�)
�

S
� 6ITIXMV�SW�MXIRW�M�EXÍ�R�TEVE�SW�WIKYMRXIW�ZEPSVIW�HI�XIQTS�HI�NERIPE�HS�7MQYPE�

HSV�HI�-RXIVJIVÎRGME�HI�-KRMËÇS���� W����� W����� W����� W����� W�I���� W�

T
� 6ITIXMV�SW�MXIRW�J�EXÍ�S�TEVE�SW�WIKYMRXIW�ZEPSVIW�HI�XIQTSW�HI�VIXEVHS��� W��

� W��� W��� W�I��� W�

U
� 6ITIXMV�XSHSW�SW�TVSGIHMQIRXSW�HIWGVMXSW�RSW�MXIRW�J�EXÍ�T�XVSGERHS�S�wEXVEWSx�

TSV�wEZERËSx�RS�7MQYPEHSV�HI�)GS�

������6IWYPXEHSW

TABELA 63

Atraso 1 s, janela 100 s

Sinal dBr D / U 5XtGR�G% N (final) (C / N) fB

-50dBm 0dB

-50dBm 1dB

-50dBm 5dB

-50dBm 10dB

-50dBm 15dB

-50dBm 20dB

6ITIXMV�EW�QIHMHEW�TEVE�� W���� W���� W����� W�
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Figura 43 ([HPSOR�GR�IRUPDWR�GR�JUiILFR�GD�LQWHUIHUrQFLD�GH�PXOWLSHUFXUVR�FRP�UXtGR�LPSXOVLYR

����-RXIVJIVÎRGME�IRXVI�HSMW�GEREMW�HI�8:�(MKMXEP�HI�WMWXIQEW�

HMJIVIRXIW

������3FNIXMZS

)WXI�QÍXSHS�HI�IRWEMS�XIQ�TSV�SFNIXMZS�EZEPMEV�E�HIKVEHEËÇS�TVSHY^MHE�IQ�YQ�
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JIVMHS�TSV�SYXVS�GEREP�HI�8:�(MKMXEP�HI�WMWXIQE�HMJIVIRXI�ENYWXEHS�RS�QIWQS�GEREP�
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������:EPSVIW��GEVEGXIVÑWXMGEW�MRMGMEMW

KIVEHSV�HI�6*�7*5�HE�6
7����
��I�HIZI�WIV�MRNIXEHS�RS�EXIRYEHSV�HE�6
7�

IQ�TEWWSW�HI����H&����
�

HIZI�TVSZMV�HI�YQ�XVERWQMWWSV�HMKMXEP����
��EXVEZÍW�HI�EXIRYEHSVIW�

JE^IV�IWXI�ENYWXI��HIZI�WI�HIWPMKEV�S�WMREP�HS�GEREP�HMKMXEP�RS�TSRXS�%�I�WYFWXMXYÑ�

PS�TSV�YQE�GEVKE�HI���SLQW����
�

� 3� RÑZIP� HS� WMREP� MRXIVJIVIRXI� HIZI� WIV� ENYWXEHS� IQ� ���H&QH&Q� PMHS� TIPS�

EREPMWEHSV�HI� WMREP�HE�,4����
�� EXYERHS�RS�EXIRYEHSV� ���
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KYVEËÙIW��(:&�8��TSV�I\IQTPS
�RE�IRXVEHE�HS�VIGITXSV��4EVE�JE^IV�IWXI�ENYWXI��
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� )WWI�ZEPSV�MRMGMEP�HI�(�HIZI�WIV�ERSXEHS��TSMW�IPI�WIVÅ�E�VIJIVÎRGME�TEVE�XSHEW�EW�

QIHMËÙIW�

������(IWGVMËÇS�KIVEP�HE�QIHMHE�

4EVE�GEHE�YQ�HSW�WMWXIQEW�HMKMXEMW�I�TEVE�GEHE�WMREP�HMKMXEP�MRXIVJIVIRXI��E�6IPEËÇS�

HI�4VSXIËÇS�HIZI�WIV�ENYWXEHE�TEVE�SFXIV�E�XE\E�HI�IVVS�HI�PMQMEV���\��
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�RS�VIWTIGXMZS�
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������-RWXVYQIRXSW�YXMPM^EHSW
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���
� %REPMWEHSV�HI�7MREP�,4������:�

���
� 'EVKE����SLQW�,4���'�

������w7IX�YTx�HI�QIHMHE�HE�MRXIVJIVÎRGME�HI�YQ�WMREP�HI�8:�(MKMXEP�IQ�SYXVS�

WMWXIQE�HI�8:�(MKMXEP�ENYWXEHS�RS�QIWQS�GEREP

Figura 44 Set up�GH�PHGLGD�GD�LQWHUIHUrQFLD�GH�79�'LJLWDO�HP�VLVWHPDV�GLIHUHQWHV

������4VSGIHMQIRXS�HI�XIWXIW

E
� %NYWXEV�S�RÑZIP�HS�WMREP�HMKMXEP�MRXIVJIVMHS�RE�GSRHMËÇS�MRMGMEP�HS�MXIQ��������

QSHYPEHS�IQ�YQE�HEW�GSRJMKYVEËÙIW��(:&�8��TSV�I\IQTPS
�WMRXSRM^EHS�RS�

GEREP����
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F
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�RS�QIWQS�GEREP�����

G
� %XYEV�RS� EXIRYEHSV� ���
� EXÍ� SFXIV� E� PIMXYVE�HE� wXE\E�HI� IVVS�HI� PMQMEVx�RS�

QIHMHSV�HI�XE\E�HI�IVVS���\��
��

�

H
� 'EPGYPEV�S�ZEPSV�HE�TSXÎRGME�HS�WMREP� MRXIVJIVIRXI�9��H&Q
�TIPE�TSWMËÇS�HS�

EXIRYEHSV����
�IQ�VIPEËÇS�ES�ZEPSV�HI�VIJIVÎRGME�MRMGMEP�HS�MXIQ�������

I
� 'EPGYPEV�E�VIPEËÇS�HI�TVSXIËÇS�WYFXVEMRHS�S�ZEPSV�HI�9��H&Q
�SFXMHS�IQ�H�HS�

ZEPSV�HI�WMREP�(��H&Q
�ENYWXEHS�IQ�E�

J 
� 6ITIXMV� SW� TVSGIHMQIRXSW� �������� EXÍ� �������� EPXIVERHS� E� GSRJMKYVEËÇS� HI�

QSHYPEËÇS�HS�WMREP�MRXIVJIVIRXI��

K
� 7YFWXMXYMV�E�GSRJMKYVEËÇS�HS�WMREP�HI�8:�MRXIVJIVMHS�TEVE�-7(&�8��TSV�I\IQ�

TPS��I�VITIXMV�SW�TVSGIHMQIRXSW�HI���������EXÍ����������%�8EFIPE����QSWXVE�EW�

GSQFMREËÙIW�TSWWÑZIMW�

������6IWYPXEHSW

TABELA 64

5HVXOWDGRV�GR�WHVWH�GH�LQWHUIHUrQFLD�GH�GRLV�FDQDLV�GH�79�'LJLWDO�GH�VLVWHPDV�GLIHUHQWHV

Interferido Interferente 5HODomR�GH�SURWHomR��G%�

ATSC DVB-T (3/4, 1/16, 8K)

ATSC DVB-T (2/3, 1/32, 8K)

ATSC DVB-T (3/4, 1/8, 2K)

ATSC DVB-T (1/2, 1/16, 8K)

ATSC ISDB-T (3/4, 1/16, 8K, 0,4s)

ATSC ISDB-T (2/3, 1/32, 8K, 0,1s)

ATSC ISDB-T (3/4, 1/32, 4K, 0,1s)

ATSC ISDB-T (1/2, 1/16, 8K, 0,4s)

DVB-T (3/4, 1/16, 8K) ATSC

DVB-T (2/3, 1/32, 8K) ATSC

DVB-T (3/4, 1/8, 2K) ATSC

DVB-T (1/2, 1/16, 8K) ATSC

DVB-T (3/4, 1/16, 8K) ISDB-T (3/4, 1/16, 8K, 0,4s)

DVB-T (2/3, 1/32, 8K) ISDB-T (2/3, 1/32, 8K, 0,1s)

DVB-T (3/4, 1/8, 2K) ISDB-T (3/4, 1/32, 4K, 0,1s)

DVB-T (1/2, 1/16, 8K) ISDB-T (1/2, 1/16, 8K, 0,4s)

ISDB-T (3/4, 1/16, 8K, 0,4s) ATSC

ISDB-T (2/3, 1/32, 8K, 0,1s) ATSC

ISDB-T (3/4, 1/32, 4K, 0,1s) ATSC

ISDB-T (1/2, 1/16, 8K, 0,4s) ATSC

ISDB-T (3/4, 1/16, 8K, 0,4s) DVB-T (3/4, 1/16, 8K)

ISDB-T (2/3, 1/32, 8K, 0,1s) DVB-T (2/3, 1/32, 8K)

ISDB-T (3/4, 1/32, 4K, 0,1s) DVB-T (3/4, 1/8, 2K)

ISDB-T (1/2, 1/16, 8K, 0,4s) DVB-T (1/2, 1/16, 8K)
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4VSGIHMQIRXS�HI�1IHMHEW

����6IGITXSVIW�GSQ�HMZIVWMHEHI�HI�ERXIREW

������3FNIXMZS

3�XIWXI�HIWGVMXS�RS�MXIQ�����QSWXVE�S�GSQTSVXEQIRXS�HS�VIGITXSV�HMKMXEP�GSQ�

YQE�ÞRMGE�ERXIRE�I�VIGIFIRHS�WMREMW�MRXIVJIVIRXIW�HI�HMZIVWSW�IGSW��3�SFNIXMZS�HIWXI�

QÍXSHS�HI�IRWEMS�Í�ZIVMJMGEV�S�GSQTSVXEQIRXS�HSW�WMWXIQEW�(:&�8��%87'�I�-7(&�8�

GSQ�HMZIVWMHEHI�HI�ERXIREW��MWXS�Í��XIWXEV�VIGITXSVIW�HSXEHSW�HI�ERXIREW�EHETXEXMZEW��%�

GSRHMËÇS�HI�VIGITËÇS�UYI�XSVRE�RIGIWWÅVMS�S�YWS�HIWXI�XMTS�HI�VIGITXSVIW�Í�QEMW�JVI�

UàIRXI�IQ�VIKMÙIW�YVFEREW�SRHI�TSHIQ�SGSVVIV�QÞPXMTPSW�IGSW�HI�IPIZEHE�MRXIRWMHEHI�

I�EXVEWS�TIUYIRS�HIZMHS�Ä�I\MWXÎRGME�HI�QYMXSW�TSRXSW�HI�VIJPI\ÇS�HS�WMREP�HI�8:��

������'EVEGXIVÑWXMGE�HSW�TEVÆQIXVSW�FÅWMGSW

'SQTSWMËÇS�HS�WMREP

%�WMQYPEËÇS�HI�GEREMW�TEVE�EZEPMEV�S�GSQTSVXEQIRXS�HSW�WMWXIQEW�IQ�GSRHMËÙIW�

QEMW�TV×\MQEW�HEW�WMXYEËÙIW�VIEMW�HIZIVÅ�WIV�XIWXEHE�YWERHS�SW�GEREMW�XMTS�w'x�I�w(x��

XEQFÍQ�GSRLIGMHSW�GSQS�w6E]PIRKLx�WMQTPMJMGEHS��UYI�VITVIWIRXEQ�YQE�WMXYEËÇS�

HI�ERXIRE�MRXIVRE�I�WMREMW�GSQ�VIJPIXMHSW�JSVXIW��ZINE�EW�XEFIPEW����I���
�

2E�GSRJMKYVEËÇS�HI�wQSHYPEËÇS�6E]PIRKLx��S�MRWXVYQIRXS�8%7������TIVQMXI�E�

I\MWXÎRGME�HI����GEQMRLSW��',��I�',�
��GSQ���GEQMRLSW�GEHE��XEMW�UYI�SW�GEQM�

RLSW�HE�WEÑHE�',��TSHIQ�XIV�S�JEXSV�HI�GSVVIPEËÇS�ENYWXEHS�IQ�VIPEËÇS�ESW�GSVVIW�

TSRHIRXIW� GEQMRLSW�HE� WEÑHE�',���3� JEXSV� HI� GSVVIPEËÇS� Í� YQE�QIHMHE�HS�KVEY�

HI� WMQMPEVMHEHI�IRXVI�SW� GSVVIWTSRHIRXIW� GEQMRLSW�HEW�HYEW� WEÑHEW��+IVEPQIRXI�SW�

IWUYIQEW�HI�VIGITXSVIW�GSQ�HMZIVWMHEHI�YWEQ�E�TIVHE�HI�TIVJIMXE�GSVVIPEËÇS�IRXVI�SW�

WMREMW�QYPXMTIVGYVWSW�TEVE�ENYHEV�E�VIGYTIVEV�S�WMREP�SVMKMREP��9Q�JEXSV�HI�GSVVIPIËÇS�

GSQ�ZEPSV�����WMKRMJMGE�UYI�SW�HSMW�GEQMRLSW�wHERËEQx�LEVQSRMGEQIRXI�YQ�GSQ�S�

SYXVS��IRUYERXS�YQ�JEXSV�HI�GSVVIPEËÇS�GSQ�ZEPSV�����MRHMGE�UYI�SW�GEQMRLSW�ZEVMEQ�

MRHITIRHIRXIQIRXI��4EVE�IWXI�XMTS�HI�XIWXI��WYKIVI�WI�YWEV�S�GEREP�XMTS�w+71�89����x�

QSWXVEHS�RE�8EFIPE����TVSKVEQERHS�S�JEXSV�HI�GSVVIPEËÇS�HI�XSHSW�SW�GEQMRLSW�HI�

WEÑHE�',��TEVE�SW�ZEPSVIW���������������������I�����

TABELA 65

'LVWULEXLomR�GH�HFRV�GR�FDQDO�WLSR�´&µ

Sinal Amplitude Relativa Amplitude dB Atraso s

0 0,7263 -2,8 0,000

1 1,0000 0,0 0,089

2 0,6457 -3,8 0,419

3 0,9848 -0,1 1,506

4 0,7456 -2,5 2,322

5 0,8616 -1,3 2,799
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TABELA 66

'LVWULEXLomR�GH�HFRV�GR�FDQDO�WLSR�´'µ

Sinal Amplitude Relativa Amplitude dB Atraso s

0 0,2045 -0,1 0,15

1 0,1341 -3,8 0,63

2 0,1548 -2,6 2,22

3 0,1789 -1,3 3,05

4 0,2077 0,0 5,86

5 0,1509 -2,8 5,93

TABELA 67

'LVWULEXLomR�GH�HFRV�GR�FDQDO�´*60�78����µ

Sinal Amplitude (dB) Atraso ( s)

1 -3 0,0

2 0,0 0,2

3 -2 0,5

4 -6 1,6

5 -8 2,3

6 -10 5,0

'�!�TSXÎRGME�HS�WMREP�XSXEP��WMREP�TVMRGMTEP���WMREMW�HI�IGS


2�!�4SXÎRGME�HS�VYÑHS�KEYWWMERS�RE�IRXVEHE�HS�VIGITXSV��'�2�!�VIPEËÇS�WMREP�VYÑHS

&)6�!�XE\E�HI�IVVS�HI�FMXW

������:EPSVIW�I�GEVEGXIVÑWXMGEW�MRMGMEMW

������(IWGVMËÇS�KIVEP�HE�QIHMHE

2E�EYWÎRGME�HI� VYÑHS��SY�WINE�� VIPEËÇS�'�2�WYTIVMSV�E���H&
��HIM\EV�S� WMREP�'�

XSXEP�GSQ��H&��SY�WINE��ETVS\MQEHEQIRXI�z��H&Q
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HI�IVVS��7I�E�XE\E�HI�IVVS�IWXMZIV�EFEM\S�HE�XE\E�HI�IVVS�HI�PMQMEV���\��
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��MRNIXEV�VYÑHS�

EXÍ�EXMRKMV�S�ZEPSV�HE�XE\E�HI�IVVS�HI�PMQMEV��)Q�XSVRS�HS�TSRXS�HI�XE\E�HI�IVVS�HI�

PMQMEV��EYQIRXEV�I�HMQMRYMV�S�VYÑHS��XVEËERHS�YQE�GYVZE�HI�wXE\E�HI�IVVSx��&)6
�IQ�

JYRËÇS�HE�VIPEËÇS�WMREP�VYÑHS��'�2
�

������-RWXVYQIRXSW�YXMPM^EHSW

���
� 8VERWQMWWSV�HMKMXEP��GEREP����z�2)'

���
� %XIRYEHSV�,4�����H&�QSHIPS�����'���\


���
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���

4VSGIHMQIRXS�HI�1IHMHEW

���
� 'SQFMREHSV�HI�WMREP�,4�QSHIPS��,4���������

���
� +IVEHSV�HI�VYÑHS�8%7�QSHIPS��8%7������\


���
� %XIRYEHSV������H&�����H&�HI�TEWWS
�z�6SLHI�
�7GL[EV^�674�

���
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���
� 6IGITXSV�HMKMXEP�-7(&�8

���
� 1IHMHSV�HI�XE\E�HI�IVVS�8)/8632-<�QSHIPS��4&���\�

���
� %REPMWEHSV�HI�7MREP�,4������:�

���
� 'EVKE�HI����SLQW�,4���'

���
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7�QSHIPS��*75

���
� +IVEHSV�HI�6*�6SLHI�7GL[EV^�71,���\
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Figura 45 ´6HW�XSµ dos equipamentos para medida de receptores com antenas adaptativas



6IZMWXE�1EGOIR^MI�HI�)RKIRLEVME�I�'SQTYXEËÇS��%RS����R�����T��������

���

������4VSGIHMQIRXSW�HI�XIWXIW

3&7��)WXI�TVSGIHMQIRXS�Í�ZÅPMHS�TEVE�UYEPUYIV�YQE�HEW�GSRJMKYVEËÙIW�HI�WMREP�

%87'��(:&�8�I�-7(&�8�

E
� %NYWXEV�SW� EXIRYEHSVIW� ���
� I� ���
�TEVE� UYI�S�RÑZIP�HI� WMREP�RE� IRXVEHE�HS�

7MQYPEHSV�HI�)GS�8%7���������
�WINE�HI�ETVS\MQEHEQIRXI�z��H&Q��%�TEV�

XMV�HIWXI�TSRXS��I\MWXIQ�HSMW�GEQMRLSW�HMWXMRXSW�TEVE�S� WMREP��)WGSPLIRHS�S�

GEQMRLS�',���HIWPMKEV�S�GEFS�UYI�GLIKE�RE�IRXVEHE����TSRXS�'
�I�GSRIGXEV�

IQ�WIY�PYKEV�YQE�GEVKE�HI��� �I�WIKYMV�SW�WIKYMRXIW�TEWWSW��

F
� (IM\EV�S�EXIRYEHSV����
�RE�GSRHMËÇS�HI�wQÅ\MQE�EXIRYEËÇSx�

G
� 2S�7MQYPEHSV�HI�)GS����
��ENYWXEV�SW�HMZIVWSW�WMREMW�GSRJSVQI�E�GSRJMKYVEËÇS�

HIWINEHE��GEREP�XMTS�w'x��8EFIPE���
�SY�GEREP�XMTS�w(x��8EFIPE���
�

H
� %XVEZÍW�HS�EREPMWEHSV�HI�WMREP����
��QIHMV�E�TSXÎRGME�XSXEP�HI�WMREP��'
�RE�IRXVE�

HE�HS�VIGITXSV�HMKMXEP��8EQFÍQ�KVEZEV�S�IWTIGXVS�HS�WMREP�GSVVIWTSRHIRXI�

I
� 1IHMV�E�XE\E�HI�IVVS�EXVEZÍW�HS�QIHMHSV����
��7I�S�WIY�ZEPSV�JSV�MRJIVMSV�ES�

ZEPSV�HE�XE\E�HI�IVVS�HI�PMQMEV���\��
��

��TEWWEV�TEVE�S�MXIQ�J�

J 
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N
� %XYEV�RS�EXIRYEHSV����
�EXÍ�UYI�S�QIHMHSV�HI�XE\E�HI�IVVS�MRHMUYI�S�ZEPSV�

HE�XE\E�HI�IVVS�HI�PMQMEV���\��
��

��%RSXEV�E�TSWMËÇS�HS�EXIRYEHSV�TSVUYI�IWXI�

WIVÅ�VIJIVÎRGME�TEVE�S�TEWWS��������EHMERXI�

O
� %�TEVXMV�HE�PIMXYVE�HS�EXIRYEHSV����
�I�HI�ZEPSV�HI�VIJIVÎRGME�HI�VYÑHS�PMHS�RS�

MXIQ�L��GEPGYPEV�E�TSXÎRGME�HI�VYÑHS��2
�RE�IRXVEHE�HS�VIGITXSV�HMKMXEP�

P
� 7YFXVEMV�S�ZEPSV�HI�2�SFXMHS�IQ�O�HI�������HS�ZEPSV�HI�'�SFXMHS�IQ�H�HI�

�������GEPGYPERHS�EWWMQ�S�ZEPSV�HI��'�2

�
�GSVVIWTSRHIRXI�Ä� XE\E�HI�IVVS�HI�

PMQMEV��%RSXEV�IWWI�VIWYPXEHS�REW�XEFIPEW����I����

Q
�%KSVE�HIWPMKEV�S�GEFS�RE�WEÑHE�HS�IQYPEHSV�HI�GEREP�',��I�PMKEV�RSZEQIRXI�

S� GEFS� HE� WEÑHE� HS� IQYPEHSV� HI� GEREP�',���6ITIXMV� SW� TEWWSW� �������� EXÍ�

���������TEVE�S�GEQMRLS�',��I�GEPGYPEV�S�ZEPSV��'�2

�
�

R
� 1ERXIV� PMKEHS� S� GEFS� HI� ',�� I� VIPMKEV� S� GEFS� HI� ',��� %KSVE� EW� HYEW�

IRXVEHEW�HI�ERXIRE�HS�VIGITXSV�HMKMXEP�IWXÇS�EPMQIRXEHEW�GSQ�S�WMREP�HMKMXEP��

4VSGIHIV�E�PIMXYVE�HE�XE\E�HI�IVVS�PMHE�RS�QIHMHSV����
��7I�LSYZIV�EPXIVEËÇS�

HE�XE\E�HI�IVVS�PMHE�RS�QIHMHSV����
��HMQMRYMV�WMQYPXERIEQIRXI�SW�TEWWSW�HSW�
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EXIRYEHSVIW����
�HSW�HSMW�GEREMW�',��I�',��IQ�TEWWSW�HI����H&�EXÍ�UYI�WI�

EXMRNE�RSZEQIRXI�S�PMQMEV�HE�XE\E�HI�IVVS���\��
��

��:IVMJMGEV�UYEP�JSM�E�ZEVMEËÇS�

HI�EXIRYEËÇS�IQ�H&�IQ�VIPEËÇS�ES�ZEPSV�PMHS�IQ�����������)WWE�Í�E�QIPLSVME�

MRXVSHY^MHE�TIPE�HMZIVWMHEHI�HI�ERXIRE��KERLS
��%RSXEV�S�VIWYPXEHS�REW�XEFIPEW�

����GEREP�XMTS�'
�I�����GEREP�XMTS�(
�

S
� 6ITIXMV�SW�MXIRW�F�E�R�YWERHS�E�GSRJMKYVEËÇS�HS�GEREP�w+71�89����x�ENYW�

XERHS�S�ZEPSV�HS�JEXSV�HI�GSVVIPEËÇS�HI�XSHSW�SW�GEQMRLSW�HE�WEÑHE�',��TEVE�

�����%RSXEV�SW�VIWYPXEHSW�RE�XEFIPE����

T
� 6ITIXMV�SW�MXIRW�F�EXÍ�R�TEVE�E�GSRJMKYVEËÇS�HS�MXIQ�ERXIVMSV��TSVÍQ�EPXIVERHS�

GSRWIGYXMZEQIRXI�S�JEXSV�HI�GSVVIPEËÇS�TEVE��������������������I������%RSXEV�

SW�VIWYPXEHSW�RE�8EFIPE����

������6IWYPXEHSW

TABELA 68

5HODomR��&�1�G%�SDUD�WD[D�GH�HUUR�GH�OLPLDU�SDUD�FDQDO�WLSR�&

5HODomR��&�1��G%�SDUD�WD[D�GH�HUUR�GH�OLPLDU

ATSC

DVB-T ISDB-T

3/4, 

1/16, 

2K

3/4, 

1/16, 

8K

3/4,

1/8, 2K

2/3, 

1/32, 8K

3/4, 

1/16, 

4K, 0,1s

3/4, 

1/16, 

2K, 0,1s

3/4, 

1/16, 

8K, 0,1s

3/4, 

1/32, 

2K, 0,1s

(C/N)
1

(C/N)
2

Ganho

TABELA 69

5HODomR��&�1�G%�SDUD�WD[D�GH�HUUR�GH�OLPLDU�SDUD�FDQDO�WLSR�'

5HODomR��&�1��G%�SDUD�WD[D�GH�HUUR�GH�OLPLDU

ATSC

DVB-T ISDB-T

3/4, 

1/16, 

2K

3/4, 

1/16, 

8K

3/4, 

1/8, 2K

2/3, 

1/32, 8K

3/4, 

1/16, 

4K, 0,1s

3/4, 

1/16, 

2K, 0,1s

3/4, 

1/16, 

8K, 0,1s

3/4, 

1/32, 

2K, 0,1s

(C/N)
1

(C/N)
2

Ganho
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TABELA 70

5HODomR��&�1��G%�SDUD�WD[D�GH�HUUR�GH�OLPLDU�FRP�FDQDO�WLSR�´*60�78���µ�

�´Uµ�)DWRU�GH�FRUUHODomR

5HODomR��&�1��G%�SDUD�WD[D�GH�HUUR�GH�OLPLDU

ATSC

DVB-T ISDB-T

3/4, 

1/16, 

2K

3/4, 

1/16, 

8K

3/4, 

1/8, 

2K

2/3, 

1/32, 

8K

3/4, 

1/16, 

4K, 

0,1s

3/4, 

1/16, 

2K, 

0,1s

3/4, 

1/16, 

8K, 

0,1s

3/4, 

1/32, 

2K, 

0,1s
(C/N)

1

(C/N)
2

Ganho p/ r = 0,0

Ganho p/ r = 0,2

Ganho p/ r = 0,4

Ganho p/ r = 0,6

Ganho p/ r = 0,8

Ganho p/ r = 1,0

����6SFYWXI^�E�VYÑHS�HI�JEWI

������3FNIXMZS

)WXI�QÍXSHS�HI�QIHMHE�XIQ�TSV�SFNIXMZS�HIXIVQMREV�E�VSFYWXI^�HSW�XVÎW�WMWXIQEW�

HI�8:�(MKMXEP�%87'��(:&�8�I�-7(&�8�ES�VYÑHS�HI�JEWI��)WXE�VSFYWXI^�WIVÅ�EZEPMEHE�

TIPE�QIHMËÇS�HS�wPMQMEV�HI�VYÑHS�HI�JEWIx�S�UYEP�Í�HIJMRMHS�TIPE�TSXÎRGME�HS�VYÑHS�

HI�JEWI��QIHMHE�HIRXVS�HE�FERHE�HI��,^��REW�JVIUàÎRGMEW�HI���O,^�TEVE�GMQE�I�TEVE�

FEM\S�HE�JVIUàÎRGME�HS�KIVEHSV�HI�6*�YWEHS�RS�YT�GSRZIVXIV��

%�TSXÎRGME�HS�VYÑHS�HI�JEWI�HIZI�WIV�MRHMGEHE�IQ�H&�EFEM\S�HE�TSXÎRGME�JSVRIGMHE�

TIPS�KIVEHSV�HI�6*�I�I\TVIWWE�GSQS�H&G�,^�

������'EVEGXIVÑWXMGEW�HSW�TEVÆQIXVSW�FÅWMGSW

KIVEHSV�HI�6*��QSHYPEHS�IQ�*1�TSV�YQ�WMREP�HI� VYÑHS�FVERGS��HIRXVS�HE�

FERHE�HI��,^�I�TEVE�JVIUàÎRGMEW�HI�JQO,^�EGMQE�I�EFEM\S�HE�JVIUàÎRGME�HS�

KIVEHSV�

��
�
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������:EPSVIW�I�GEVEGXIVÑWXMGEW�MRMGMEMW

� *-�!�JVIUàÎRGME�HE�*-��JVIUYÎRGME�MRXIVQIHMÅVME


� JG�!�JVIUàÎRGME�GIRXVEP�HS�GEREP�HI�8:

������(IWGVMËÇS�KIVEP�HE�QIHMHE

1ERXIRHS�GSRWXERXI�S�RÑZIP�HS�KIVEHSV�HI�VYÑHS��ZEVMEV�S�HIWZMS�HI�TMGS�HS�WMREP�

QSHYPEHS�IQ�*1��RS�KIVEHSV�HI�6*
�EXÍ�UYI�S�QIHMHSV�HI�XE\E�HI�IVVS�MRHMUYI�S�

ZEPSV�HS�PMQMEV�HI�XE\E�HI�IVVS�HI�FMXW�HS�VIGITXSV���\��
��

��'SQ�S�EREPMWEHSV�HI�WMREP�

ENYWXEHS�TEVE�E�QIHMËÇS�HS�VYÑHS�HI�JEWI��QIHMV�E�H&G�,^�RE�WEÑHE�HS�KIVEHSV�HI�6*�

TEVE�YQ�wSJJ�WIXx�HI� ��O,^�IQ�VIPEËÇS�Ä�JVIUàÎRGME�HS�VIJIVMHS�KIVEHSV�

)WWI�ZEPSV�HE�H&G�,^�Í�S�PMQMEV�HS�VYÑHS�HI�JEWI�HS�VIGITXSV�

1IHMV� XEQFÍQ� E� H&G�,^� TEVE� SW� wSJJ�WIXWx� HI� ���,^�� �O,^�� �O,^�� �O,^��

��O,^�I���O,^�

������-RWXVYQIRXSW�YXMPM^EHSW

���
� 1SHYPEHSV�6
7�QSHIPS��7*5

���
� 1M\IV�QSHIPS��>0;���1,

���
� (MZMWSVIW�HI�7MREP�,4�QSHIPS��������������\


���
� %REPMWEHSV�HI�7MREP�,4�QSHIPS�������:�

���
� +IVEHSV�HI�6*�6
7�QSHIPS��71=�����\


���
� +IVEHSV�HI�*YRËÙIW�,4�QSHIPS�������%

���
� *MPXVSW�8IPSRMG�QSHIPS��88*������\


���
� %XIRYEHSV�6
7�QSHIPS��674�

���
� %REPMWEHSV�HI�IWTIGXVS�%HZERXIWX�1SHIPS�9����

���
� 6IGITXSV�%87'

���E
�6IGITXSV�(:&�8

���F
�6IGITXSV�-7(&�8

���
� 1IHMHSV�HI�XE\E�HI�IVVS�8IOXVSRM\�QSHIPS��4&���
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������w7IX�YTx�HSW�IUYMTEQIRXSW

Figura 46 Set up�GRV�HTXLSDPHQWRV�SDUD�WHVWH�GH�UREXVWH]�D�UXtGR�GH�IDVH

������4VSGIHMQIRXS�HSW�XIWXIW

E
� (IM\EV�S�KIVEHSV�HI�JYRËÙIW����
�HIWPMKEHS�

F
� %NYWXEV�E�JVIUYÎRGME�HS�KIVEHSV�HI�6*����
�TEVE�JS!���1,^��8EQFÍQ�EXVE�

ZÍW�HS�EREPMWEHSV�HI�IWTIGXVS����
�ENYWXEV�S�RÑZIP�HI�WEÑHE�TEVE���H&Q�

G
� %NYWXEV� S� QSHYPEHSV� ���
� TEVE� E� QSHYPEËÇS� HIWINEHE� �%87'�� (:&�8� SY�

-7(&�8
��%NYWXEV�E�FERHE�IQ��1,^��GSQ�WEÑHE�HI�*-�RS�TEHVÇS�1����1,^�

E���1,^
�

H
� %NYWXEV�SW�HSMW�JMPXVSW����
�TEVE�E�FERHE�HS�GEREP��������1,^�E����1,^
�

I
� %XVEZÍW�HS�EREPMWEHSV�HI�WMREP����
�ENYWXEV�S�EXIRYEHSV����
�TEVE�XIV�YQ�RÑZIP�

HI�z��H&Q�RE�IRXVEHE�HS�VIGITXSV�HMKMXEP�

J 
� 0MKEV� S� KIVEHSV� HI� JYRËÙIW� ���
� I� HIM\Å�PS� RE� GSRHMËÇS� HI� WEÑHE� HS� VYÑHS�

KEYWWMERS�GSQ�RÑZIP������:617��

K
� (IM\EV�S�KIVEHSV�HI�6*����
�RE�GSRHMËÇS�HI�wQSHYPEËÇS�IQ�*1x��GSQ�HIWZMS�

HI�JVIUYÎRGME�RS�QÑRMQS�

L
� (IM\EV�S�EREPMWEHSV�HI�IWTIGXVS����
�RE�JYRËÇS�wQIHMËÇS�HI�VYÑHS�HI�JEWIx�

%HZERXIWX�1SHIPS�

9����



���

4VSGIHMQIRXS�HI�1IHMHEW

M
� 2S�KIVEHSV�HI�6*����
��EYQIRXEV�S�ZEPSV�HS�HIWZMS�HI�JVIUYÎRGME�E�TEVXMV�HI�

���O,^�GSQ�HIWZMSW�WYGIWWMZSW�HI����O,^�EXÍ�UYI��RS�QIHMHSV�HI�XE\E�HI�IVVS�

���
��WINE�EXMRKMHS�S�ZEPSV�HI�XE\E�HI�IVVS�HI�PMQMEV���\��
��

�

N
� 2E�GYVZE�SFWIVZEHE�RS�EREPMWEHSV�HI�IWTIGXVS����
��ERSXEV�SW�ZEPSVIW�HE�TSXÎRGME�

HS�VYÑHS�HI�JEWI��IQ�H&G�,^
�TEVE�SW�WIKYMRXIW�HIWZMSW�E�TEVXMV�HE�JVIUàÎRGME�

GIRXVEP�����,^���O,^���O,^���O,^����O,^����O,^�I���O,^�

������6IWYPXEHSW

Figura 47 )RUPDWR�GR�JUiILFR�GH�,QWHQVLGDGH�GH�UXtGR�versus�GHVYLR�GH�IUHT�rQFLD

��6)')4«§3�1·:)0

)WXI�XIWXI�ZMWE�E�ZIVMJMGEV�S�HIWIQTIRLS�HSW�WMWXIQEW�HI�8:�(MKMXEP�TEVE�VIGITËÇS�

Q×ZIP�

����'SQTEVEËÇS�HI�HIWIQTIRLS�HSW�WMWXIQEW�HI�8:�(MKMXEP�

TEVE�VIGITËÇS�Q×ZIP

������3FNIXMZS

3W� XIWXIW� HIWGVMXSW�RS� MXIQ����� GSRWMWXIQ�RE� EZEPMEËÇS� HE� HIKVEHEËÇS� HS� WMREP�

HMKMXEP�EJIXEHS�TIPE�VIJPI\ÇS�IQ�SFNIXSW�Q×ZIMW��)WXI�XIWXI�ZMWE�E�EZEPMEV�S�GSQTSVXE�

QIRXS�HS�WMREP�HMKMXEP�UYERHS�S�VIGITXSV�IWXÅ�IQ�QSZMQIRXS�� MWXS�Í�� MRWXEPEHS�IQ�

YQ�ZIÑGYPS��TSV�I\IQTPS��7IVÅ�JIMXE�E�WMQYPEËÇS�TEVE�TVIWIRËE�WMQYPXÆRIE�HI�ZÅVMSW�

IGSW��EXÍ�GMRGS�IGSW
�
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������'EVEGXIVÑWXMGE�HSW�TEVÆQIXVSW�FÅWMGSW

'SQTSWMËÇS�HS�WMREP

4EVE�EZEPMEV�S�GSQTSVXEQIRXS�HSW�WMWXIQEW�IQ�GSRHMËÙIW�QEMW�TV×\MQEW�HEW�WMXY�

EËÙIW�VIEMW�HI�ZIÑGYPSW�IQ�QSZMQIRXS��HIZIVÇS�WIV�XIWXEHSW�GEREMW�UYI�VITVIWIRXEQ�E�

GSQFMREËÇS�HI�WMREMW�VIJPIXMHSW�IQ�HMZIVWSW�TSRXSW�GSQS�SGSVVI�IQ�GIRXVSW�YVFERSW�

%�GSRHMËÇS�UYI�QEMW�WI�ETVS\MQE�HIWWI�GIRÅVMS�Í�S�GEREP�w+71�89����x�UYI�

VITVIWIRXE� YQE� GSRHMËÇS� HI� VIGITËÇS� XÑTMGE� YVFERE�� SRHI� I\MWXIQ� WMREMW� VIJPIXMHSW�

JSVXIW�GSQ�EXVEWSW�TIUYIRSW�I�ZEVMEHSW��ZINE�E�XEFIPE�EFEM\S
��)WWE�GSRJMKYVEËÇS�TSHI�

WIV�TVSKVEQEHE�RS�-RWXVYQIRXS�8%7������

TABELA 71

&DQDO�´*60�78�����µ��0RGXODomR�5D\OHQJK�

Sinal Amplitude dB Atraso s

1 -3 0,0

2 0 0,2

3 -2 0,5

4 -6 1,6

5 -8 2,3

6 -10 5,0

'�!�TSXÎRGME�HS�WMREP�XSXEP��WMREP�TVMRGMTEP���WMREMW�HI�wIGSx


2�!�4SXÎRGME�HS�VYÑHS�KEYWWMERS�RE�IRXVEHE�HS�VIGITXSV

'�2�!�VIPEËÇS�WMREP�VYÑHS

&)6�!�XE\E�HI�IVVS�HI�FMXW

������:EPSVIW�I�GEVEGXIVÑWXMGEW�MRMGMEMW

4SXÎRGME�HS�WMREP�TVMRGMTEP�!�ETVS\MQEHEQIRXI�z��H&Q�

6IPEËÇS�WMREP�VYÑHS�'�2��WYTIVMSV�E���H&�

������(IWGVMËÇS�KIVEP�HE�QIHMHE

2E�EYWÎRGME�HI� VYÑHS��SY�WINE�� VIPEËÇS�'�2�WYTIVMSV�E���H&
��HIM\EV�S� WMREP�'�

XSXEP�GSQ��H&��SY�WINE��ETVS\MQEHEQIRXI�z��H&Q
�I�QIHMV�E�GSVVIWTSRHIRXI�XE\E�

HI�IVVS��7I�E�XE\E�HI�IVVS�IWXMZIV�EFEM\S�HE�XE\E�HI�IVVS�HI�PMQMEV���\��
��

��MRNIXEV�VYÑHS�

EXÍ�EXMRKMV�S�ZEPSV�HE�XE\E�HI�IVVS�HI�PMQMEV�

������-RWXVYQIRXSW�YXMPM^EHSW

���
� 8VERWQMWWSV�HMKMXEP��GEREP����z�2)'�

���
� %XIRYEHSV�,4�����H&�QSHIPS�����'���\


���
� %XIRYEHSV�,4������H&�QSHIPS�����(���\
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���
� 7MQYPEHSV�HI�)GS�8%7�QSHIPS��8%7�����

���
� 'SQFMREHSV�HI�WMREP�,4�QSHIPS��,4���������

���
� +IVEHSV�HI�VYÑHS�8%7�QSHIPS��8%7����

���
� %XIRYEHSV������H&�����H&�HI�TEWWS
�z�6SLHI�
�7GL[EV^�674�

���
� (MZMWSV�HI�WMREP�,4�QSHIPS�����������

���
� 6IGITXSV�HMKMXEP�%87'�

���
� 6IGITXSV�HMKMXEP�(:&�z8

���
� 6IGITXSV�HMKMXEP�-7(&�8

���
�� 1IHMHSV�HI�XE\E�HI�IVVS�8)/8632-<�QSHIPS��4&����

���
� %REPMWEHSV�HI�7MREP�,4������:�

���
� 'EVKE�HI����SLQW�,4���'

������w7IX�YTx�HSW�IUYMTEQIRXSW�TEVE�QIHMHE�HI�MRXIVJIVÎRGME�TSV�IGS

Figura 48 Set up�SDUD�WHVWH�GH�UHFHSomR�PyYHO
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������4VSGIHMQIRXSW�HI�XIWXIW

3&7��)WXI�TVSGIHMQIRXS�Í�ZÅPMHS�TEVE�UYEPUYIV�YQE�HEW�GSRJMKYVEËÙIW�HSW�WMWXI�

QEW�%87'��(:&�8�I�-7(&�8�

E
� %NYWXEV�SW� EXIRYEHSVIW� ���
� I� ���
�TEVE� UYI�S�RÑZIP�HI� WMREP�RE� IRXVEHE�HS�

7MQYPEHSV�HI�)GS�8%7���������
�WINE�HI�ETVS\MQEHEQIRXI�z��H&Q�

F
� (IM\EV�S�EXIRYEHSV����
�RE�GSRHMËÇS�HI�wQÅ\MQE�EXIRYEËÇSx�

G
� 2S�7MQYPEHSV�HI�)GS� ���
�� ENYWXEV� SW� HMZIVWSW� WMREMW� GSRJSVQI� E� XEFIPE� HE�

GSRJMKYVEËÇS�w+71�89����x��ZINE�S�MXIQ������
��%NYWXEV�S�HIWZMS�HI�JVIUàÎR�

GME�(STTPIV�� J 
�TEVE��,^�

H
� %XVEZÍW�HS�%REPMWEHSV�HI�7MREP����
��QIHMV�E�TSXÎRGME� XSXEP�HI� WMREP� �'
�RE�

IRXVEHE�HS�VIGITXSV�HMKMXEP��

I
� 1IHMV�E�XE\E�HI�IVVS�EXVEZÍW�HS�QIHMHSV����
��7I�S�WIY�ZEPSV�JSV�MRJIVMSV�ES�

ZEPSV�HE�XE\E�HI�IVVS�HI�PMQMEV��TEWWEV�TEVE�S�MXIQ�J�

J 
� 2S�TSRXS�w&x�HIWPMKEV�S�GEFS�UYI�GLIKE�HS�7MQYPEHSV�HI�)GS�I�WYFWXMXYÑ�PS�

TSV�YQE�GEVKE�HI����SLQW�

K
� (IM\EV�S�EXIRYEHSV����
�RE�GSRHMËÇS�HI�wQÑRMQE�EXIRYEËÇSx�

L
� %XVEZÍW�HS�EREPMWEHSV�ZIXSVMEP� ���
��QIHMV�E�TSXÎRGME�HI� VYÑHS�RE�FERHE�HS�

GEREP� ��1,^
��RE� IRXVEHE�HS�VIGITXSV�HMKMXEP��2SXI�UYI�IPE� WIVÅ�S�ZEPSV�HI�
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TABELA 72

5HODomR��&�1�G%�[�)UHT�rQFLD

)UHT�rQFLD��+]� Sinal (dBm) 5XtGR��G%P� N (dB) C / N (dB)
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*UiILFR���(VSHFWUR�SDUD�$76&��VLPLODU�j�)LJXUD����

*UiILFR���(VSHFWUR�SDUD�'9%�7��VLPLODU�j�)LJXUD����

*UiILFR���(VSHFWUR�SDUD�,6'%�7��VLPLODU�j�)LJXUD����

Figura 49 )RUPDWR�GR�JUiILFR�GH�UHODomR�VLQDO�UXtGR�versus�IUHT�rQFLD
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����'SRHMËÙIW�KIVEMW�HI�XIWXI�HI�GEQTS

������3FNIXMZS�HS�XIWXI�HI�GEQTS

3W�XIWXIW�HI�PEFSVEX×VMS�ZMWEQ�E�GEVEGXIVM^EV�S�GSQTSVXEQIRXS�HSW�WMWXIQEW�HI�8:�

(MKMXEP�TIVERXI�GEHE�YQ�HSW�JIRØQIRSW�UYI�TSWWEQ�MRXIVJIVMV�RS�FSQ�JYRGMSREQIR�

XS�HIPIW��'SRXYHS��RE�GSRHMËÇS�VIEP�HI�JYRGMSREQIRXS��RIQ�WIQTVI�SW�IZIRXSW�SGSV�

VIQ�GSQS�WI�MQEKMRE�I��TSVXERXS��LÅ�E�RIGIWWMHEHI�HI�ZIVMJMGEV�S�GSQTSVXEQIRXS�HS�

WMWXIQE�TIVERXI�S�GSRNYRXS�HI�GEYWEW�WMQYPXÆRIEW�UYI�TSWWEQ�EGSRXIGIV��4EVE�IJIXYEV�

IWXI�XIWXI��LÅ�E�RIGIWWMHEHI�HI�QSRXEV�YQ�GIRÅVMS�UYI�WI�ETVS\MQI�S�QEMW�TSWWÑZIP�HEW�

GSRHMËÙIW�UYI�EGSRXIGIVME�GSQ�S�WMWXIQE�IQ�STIVEËÇS�RSVQEP�

������3�GIRÅVMS

4EVE�S�GIRÅVMS�HI�XIWXI��HIZIVÅ�WIV�IWGSPLMHS�YQE�PSGEPMHEHI�UYI�VITVIWIRXI�E�TMSV�

GSRHMËÇS�HI�VIGITËÇS�HI�8:�(MKMXEP�UYI�TSWWE�EGSRXIGIV�RE�TVÅXMGE��%�GMHEHI�HI�7ÇS�

4EYPS� SY�HS�6MS�HI� .ERIMVS� WIVZIQ� GSQS�TEVÆQIXVS�HI�YQ�GIRÅVMS� GSQ� XSHEW� EW�

HMJMGYPHEHIW�UYI�YQ�WMWXIQE�HI�XVERWQMWWÇS�HI�8:�TSWWE�IRJVIRXEV��)WWIW�PSGEMW�KIVEQ�

QYMXSW�WMREMW�HI�QYPXMTIVGYVWS�HIZMHS�Ä�I\MWXÎRGME�HI�KVERHI�UYERXMHEHI�HI�IHMJÑGMSW�

I�TSWWYIQ�VIPIZS�MVVIKYPEV��ETVIWIRXEQ�XVÅJIKS�MRXIRWS�HI�ZIÑGYPSW�GSQ�IQEREËÇS�HI�

VYÑHS�MQTYPWMZS�I�I\MWXÎRGME�HI�QYMXEW�JSRXIW�HI�GEQTSW�IPIXVSQEKRÍXMGSW�TVSZIRMIR�

XIW�HI�ETEVIPLSW�IPÍXVMGSW�

2S� TPERINEQIRXS� HSW� PSGEMW� SRHI� WIVÇS� MRWXEPEHEW� EW� IWXEËÙIW� Q×ZIMW� HI� XIWXI�

HIZIVÇS�WIV�GSRWMHIVEHSW�EUYIPIW�UYI�VITVIWIRXEQ�E�YRMZIVWMHEHI�HI�GIRÅVMS�TSWWÑZIMW�

HI� SGSVVIV�RE�TVÅXMGE�� MWXS� Í�� EUYIPIW� UYI� VITVIWIRXEQ� XSHSW� SW� HMJIVIRXIW� XMTSW� HI�

GSRHMËÙIW�EQFMIRXEMW�

9QE�HEW�JSVQEW�Í�E�TEVXMV�HE�IWXEËÇS�XVERWQMWWSVE�XVEËEV�EW�VEHMEMW�YRMJSVQIQIRXI�

HMWXVMFYÑHEW�I��IQ�GMQE�HI�GEHE�VEHMEP��MV�QEVGERHS�EW�IWXEËÙIW�IUàMHMWXERXIW�YQE�HEW�

SYXVEW�
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Figura 50 /RFDOL]DomR�GR�SRVWR�GH�PHGLGD�DWUDYpV�GH�LQWHUVHFomR�GH�UDGLDLV

4EVE�IGSRSQME�HI�XIQTS��WI�JSV�GEVEGXIVM^EHE�UYI�HYEW�PSGEPMHEHI�XÎQ�I\EXEQIRXI�

EW�QIWQEW�GEVEXIVÑWXMGEW�EQFMIRXEMW��YQE�HIPEW�TSHI�WIV�HIWTVI^EHE�

������)WXEËÇS�XVERWQMWWSVE

%�PSGEPM^EËÇS�HE�IWXEËÇS�XVERWQMWWSVE�HIZIVÅ�WIV�RS�TSRXS�QEMW�GIRXVEP�TSWWÑZIP�HE�

ÅVIE�UYI�WI�HIWINE�GSFVMV�I�IWXEV�HSXEHE�HI�XSVVI�UYI�TIVQMXE�XIV�E�QÅ\MQE�ZMWMFMPMHEHI�

TSWWÑZIP�WSFVI�E�ÅVIE�UYI�WI�HIWINE�TIWUYMWEV��3�XVERWQMWWSV�HIZI�XIV�YQE�TSXÎRGME�UYI�

TIVQMXE�GSFVMV�S�TSRXS�QEMW�HMWXERXI�HE�ÅVIE�HI�GSFIVXYVE�

%�IWXEËÇS�XVERWQMWWSVE�HIZIVÅ�IWXEV�HSXEHE�HSW�WIKYMRXIW�VIGYVWSW�

��


GEREP���
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Figura 51 &RQILJXUDomR�EiVLFD�GH�PRQWDJHP�GD�HVWDomR�WUDQVPLVVRUD

%PÍQ�HS�XVERWQMWWSV�HMKMXEP��E�RIGIWWMHEHI�HI�WI�XIV�XVERWQMWWSV�EREP×KMGS�Í�TEVE�

TSWWMFMPMXEV�YQE�MHÍME�TVÍZME�HE�UYEPMHEHI�HI�VIGITËÇS�IQ�GEHE�PSGEP�I�GSQTEVEV�GSQ�

E�VIGITËÇS�HMKMXEP�

������)WXEËÇS�Q×ZIP�VIGITXSVE

%�IWXEËÇS�Q×ZIP�VIGITXSVE�HIZI�IWXEV�QSRXEHE�IQ�YQE�ZMEXYVE�HSXEHE�HI�XSHSW�

SW�VIGYVWSW�RIGIWWÅVMSW�TEVE�JYRGMSREV�GSQS�YQ�PEFSVEX×VMS�HI�VÅHMS�I�HI�8:��8EMW��

GSQS��QEWXVS�VIXVÅXMP�GSQ�EPXYVE�HI����QIXVSW��GSRNYRXS�HI�MRWXVYQIRXSW�HI�QIHMHE�

I�HI�EVQE^IREQIRXS�HI�HEHSW�GSPIXEHSW�� WMWXIQE�HI�IRIVKME� MRHITIRHIRXI�GSQS�S�

GSRNYRXS�QSXSKIVEHSV��WMWXIQE�HI� PSGEPM^EËÇS�GSQS�+47�I�FÞWWSPE��I� JEGMPMHEHI�HI�

GSQYRMGEËÇS�GSQ�E�FEWI�I�IRXVI�IUYMTIW��TSV�I\IQTPS�VEHMS�2I\XIP
�IXG�

%�GSRJMKYVEËÇS�HSW�IUYMTEQIRXSW�HI�QIHMHE�IWXÅ�QSWXVEHE�RE�*MKYVE����

3�QEWXVS�VIXVÅXMP�UYI�IUYMTE�S�ZIÑGYPS�HIZIVÅ�TIVQMXMV�ZEVMEV�E�IPIZEËÇS�GSRJSVQI�

E�RIGIWWMHEHI�HI�GEHE�PSGEP��EPÍQ�HI�TIVQMXMV�ENYWXEV�E�HMVIËÇS�HE�ERXIRE�GSQ�S�EY\ÑPMS�

HS�HMWTSWMXMZS�HIRSQMREHS�HMWGS�XVERWJIVMHSV�XVMKSRSQÍXVMGS�QSXSVM^EHS�

������-RWXVYQIRXSW�YXMPM^EHSW�RS�ZIÑGYPS

���
� 7MWXIQE�HI�EQTPMJMGEHSVIW�I�EXIRYEHSVIW�>IRMXL

���
� +IVEHSV�HI�6YÑHS�8%7���

���
� :IGXSV�7MKREP�%REP]^IV�,4�����:

���
� 7TIGXVYQ�%REP]^IV�6
7�9����

���
� (MZMWSV�����7MQÍXVMGS�8LIEZIV

���
� 6IGITXSV�%REP×KMGS�4%0�1

���
� 6IGITXSV�4%0�1�1EVGS�4SPS�

���
� (IGSHMJMGEHSV�4%0�1�:MWXIV�:����

���
� 6IGITXSV�(MKMXEP�-7(&�8

���
� 6IGITXSV�(MKMXEP�(:&�8
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���
� 6IGITXSV�(MKMXEP�%87'

���
� 1SRMXSV�,(8:�&EVGS�,(1����

���
� :8�:MHISGEQ

���
� %TEVIPLS�HI�+47

���
� 6EHMSGSQYRMGEHSV�2I\XIP

������7IX�YT�HI�QIHMHE�MRWXEPEHS�RS�ZIÑGYPS

Figura 52 Set up dos equipamentos para medidas de campo

������'YMHEHSW�VIGSQIRHEHSW

�

GMSWS�HI� XSHEW� EW� EXMZMHEHIW� HS� HME� GSQS� S� VSXIMVS�� MRWXVYQIRXSW��QEXIVMEMW�

I� JIVVEQIRXEW�� TVIZMWÇS� HI� HYVEËÇS� HI� GEHE� EXMZMHEHI�� IZIRXYEMW� PMGIRËEW� SY�

EYXSVM^EËÙIW�EJMQ�HI�IZMXEV�UYI�RS�QSQIRXS�HI�I\IGYXEV�YQE�XEVIJE�WI�HITEVI�

GSQ�E�JEPXE�HI�EPKYQ�VIGYVWS�UYI�S�MQTIËE�HI�GSQTPIXEV�E�EXMZMHEHI�

�

VIGMQIRXSW�WSFVI�SW�TVSGIHMQIRXSW�E�WIVIQ�TVEXMGEHSW�HYVERXI�E�I\IGYËÇS�HI�

GEHE�IXETE�HS�XVEFEPLS��YQE�ZI^�UYI�LEZIVÅ�E�RIGIWWMHEHI�HI�GSRWXERXI�XVSGE�

HI�XVERWQMWWSVIW��JVIUàÎRGME�I�XMTS�HI�QSHYPEËÇS�HS�XVERWQMWWSV�
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I\IGYËÇS�HI�XEVIJEW�UYI�TSHIQ�RÇS�WIVIQ�ZÅPMHSW�TSV�JEPXE�HI�GYQTVMQIRXS�HI�

YQ�IZIRXS�HS�TVSGIHMQIRXS�

HI�QIHMËÇS�TEVE�EWWIKYVEV�UYI�SW�XVEFEPLSW�I\IGYXEHSW�IWXINEQ�GSVVIXSW�

TABELA 73

Listas de instrumentos sugeridos

'HVFULomR Fabricante Modelo &DUDFWHULVWLFD�EiVLFDV

Audio Encoder Zapex ZX Resond 0RGXODGRU�GH�iXGLR�'RXEOH�$&�

Amplificador de RF HP 8347A )UHT�rQFLD�DWp��*+]��JDQKR�GH�DWp���G%

Analisador Vetorial HP 89441V

)DL[D�GH�)UHT�rQFLD��0+]�D�����0+]

1tYHO�GH�HQWUDGD����G%P�D����G%P

5HVROXomR������+]�3UHFLVmR����SSP

Impedancia 50 ohms

Analisador Gerador MPEG W&G DTS-A2G Gerador de MPEG2

Analisador de Espectro Advantest U3641 $Wp����*+]

Analisador de Imagens Tektronix PQA200

)RUPDWR����0EWV�VHULDO��&RPSRQHQWH�'LJLWDO�9tGHR�

,PSHGkQFLD�GH�HQWUDGD����RKPV��%1&��3URFHVVDGRU�

3HQWLXP��[���0+]��0HPyULD����0%�

Antena Receptora R&S CBL6111C Banda UHF

Atenuador de Passo 0~12dB HP 355C
)DL[D�GH�)UHT�rQFLD��.+]�D��*+]��,PSHGkQFLD

���RKPV��$WHQXDomR���D���G%�SDVVR�GH��G%

Atenuador de Passo 

0~120dB
HP 355D

)DL[D�GH�)UHT�rQFLD��.+]�D��*+]��,PSHGkQFLD

���RKPV��$WHQXDomR���D����G%�SDVVR�GH���G%

Atenuador Fixo de 3dB Huber Suhner 6803.17A )UHT�rQFLD�DWp���*+]���G%�����RKPV���:��1

Atenuador Fixo de 6dB Huber Suhner 6806.17A )UHT�rQFLD�DWp���*+]���G%�����RKPV���:��1

Atenuador Fixo de 10dB Huber Suhner 6810.17A )UHT�rQFLD�DWp���*+]����G%�����RKPV���:��1

Atenuador Fixo de 20dB Huber Suhner 6820.17A )UHT�rQFLD�DWp���*+]����G%�����RKPV���:��1

Atenuador Fixo de 30dB Huber Suhner 6830.17A )UHT�rQFLD�DWp���*+]����G%�����RKPV���:��1

Atenuador Fixo 30dB Bird 300-AFFN-30 50 ohms; 30dB;

Atenuador Coaxial Bird 8329-300 50 ohms; 30dB

$WHQXDGRU�3URJUDPiYHO� R&S RPS 50 ohms; passo de 0,1dB

Carga Resistiva 50 OHM HP 909C 50 ohms; 1W

Carga Resistiva 75 OHM HP 909E 75 ohms; 1W

Carga Resistiva 50 OHM Huber Suhner 65BNC-50-01 )UHT�rQFLD�DWp����0+]�����RKPV�����:

Carga Resistiva 75 OHM Huber Suhner 65BNC-75-01 )UHT�rQFLD�DWp��*+]�����RKPV�����:

&DVDGRU�GH�,PSHGkQFLD� Huber Suhner 6001.01.A )UHT�rQFLD�DWp���*+]�����RKPV���:

&DVDGRU�GH�,PSHGkQFLD� Huber Suhner 6001.01.B )UHT�rQFLD�DWp���*+]�����RKPV���:

&RQYHUVRU�'LJLWDO�$QDOyJLFR Yamaha DA2X ÉXGLR

&RQYHUVRU�$QDOyJLFR�'LJLWDO Yamaha AD2X ÉXGLR

&RQYHUVRU�3DUDOHOR�6pULH Tektronix PSC1125 9tGHR�+'79�SDUD�6',

Corretor de Bits NEC &RUUHWRU�GH�WD[D�GH�WUDQVPLVVmR

Decoder Codec SDTV Mitsubishi BC1100D Decoder MPEG2

Demodulador 8VSB NEC HPB4425 Receptor de Teste Canal 35 para FI

Demodulador de TV Barco 9+)�H�8+)�DQDOyJLFR

Decoder Stereo SDTV Leaming STD
5HVSRVWD�)UHT�rQFLD�(VWpUHR����+]�D���.+]���G%�

)DL[D�GH�)UHT�rQFLD������0+]�D������0+]
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Digital Coder Vistek V4238 Transcoder PAL-M/NTSC

Digital Decoder Vistek V4228 Transcoder PAL-M/NTSC

Dowu Converter 8VSB NEC 0252A Down converter FI/dados

Emulador de canal Tas 4500 Flex DWp���FDPLQKRV���[��RX��[��FDPLQKRV�

Encoder Codec SDTV Mitsubishi CBC1100E Codificador MPEG2

Fitro Passa Banda Telonic
TTF600-2-

5EE1

)RQWH�GH�$OLPHQWDomR�'LJLWDO Dawer Fcc-3005D 12V
dc
�DWp��$

Frequency meter Advantest R5361B $Wp��*+]

*HUDGRU�GH�5XtGR�%UDQFR Tas 420 $Wp��*+]

Gerador Sap BTSC Leaming PS420 Audio

Gerador de RF R&S SMY02 $Wp��*+]

Gerador de RF R&S SMH $Wp��*+]

*HUDGRU�GH�9tGHR

$QDOyJLFR
Tektronix TSG95 *HUDGRU�GH�VLQDO�GH�YtGHR�DQDOyJLFR�

*HUDGRU�GH�9tGHR�'LJLWDO Tektronix TSG1001 *HUDGRU�GH�VLQDO�GH�YtGHR�GLJLWDO

Interface TTL para LVDS Nucomm $MXVWH�GH�QtYHO�77/�SDUD�/9'6

Interface LVDS para TTL Nucomm $MXVWH�GH�QtYHO�GH�/6'6�SDUD�77/

Interface Serial/paralela Nucomm Serial TTL para paralela LVDS

Interface Universal Tiernan TU110 ASI para paralela ou para G703

Medidor BER Tektronix PB200 0HGLGRU�GH�WD[D�GH�HUUR�SURJUDPiYHO

Mixer Mini Circuits ZLW-186 )DL[D�GH�)UHT�rQFLD��0+]�D�����0+]

Modulador Digital DVB-T NDS SYSTEM3000 Modulador DVB-T

0RGXODGRU�GH�79�$QDOyJLFD Barco Pulsar 0RGXODGRU�GH�YtGHR�DQDOyJLFR

Modulador 8VSB NEC HPB4424 Modulador ATSC

Modulador de TV Digital R&S SFQ Modulador de TV Digital ATSC, DVB-T e ISDB-T

0RQLWRU�GH�$OWD�'HILQLomR Barco HDM5049 Monitor Profissional

0RQLWRU�GH�$OWD�'HILQLomR SONY Trinitron Monitor de TV

2VFLORVFySLR�'LJLWDO����0+] Tektronix TDS754D ���0+]��DWp��*LJD�VDPSOH�V�

Power Meter HP E4418B GH����G%P�DWp����G%P�H�)UHT�rQFLD�DWp���*+]

Power Sensor HP E4412A ���S:�DWp����P:�H�)UHT�rQFLD���*+]

Power Splitter HP JFW-50PD-110 ��HQWUDGD�SDUD���VDtGDV

Power Splitter 50R Huber Suhner 4901.17.B ��HQWUDGD�SDUD���VDtGDV

Power Splitter 75R Huber Suhner 4901.02.A ��HQWUDGD�SDUD���VDtGDV

Professional Receiver DVB-T NDS SYSTEM3000 Receptor de teste DVB-T

Transmissor Digital NEC DTU-10/1ROS Transmissor Digital de 1KW canal 35

Transmissor de TV Linear LD480P Transmissor Digital de 100W canal 34

TV Plasma NEC Sync 4200 0RQLWRU�GH�SODVPD���µ�

TV Plasma Pioneer PDP433CMX 0RQLWRU�GH�SODVPD���µ

Vector Scope Tektronix 1721 PAL-M Measurement set

9tGHR�&RGHU� NEC VC270 Encoder MPEG2

9tGHR�'HFRGHU NEC VD240 Decoder MPEG2

Wave Form Monitor Tektronix 1731 Analisador de forma de onda

TABELA 73 �FRQWLQXDomR�

Listas de instrumentos sugeridos
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����8IWXI�HI�GEQTS�HI�GSFIVXYVE�TEVE�GSQTEVEËÇS�HI�

HIWIQTIRLS�HSW�WMWXIQEW�%87'��(:&�8�I�-7(&�8

������3FNIXMZS

)WXI�XIWXI�XIQ�GSQS�SFNIXMZS�GSQTEVEV�S�HIWIQTIRLS�HSW�WMWXIQEW�%87'��(:&�

8�I�-7(&�8�IQ�GSRHMËÙIW�VIEMW�HI�VIGITËÇS�IQ�GEQTS�

4EVE� IWXI� XIWXI�� WIVÅ�YXMPM^EHS�YQ� XVERWQMWWSV�HMKMXEP� ENYWXEHS�RS�GEREP����GSQ�

TSXÎRGME�QÍHME�HI��O;��GSQ�TSWWMFMPMHEHI��EXVEZÍW�HI�GLEZIEQIRXS��HI�STIVEV�GSQ�

QSHYPEHSVIW��:7&��%87'
�I�'3*(1��(:&�8�I�-7(&�8
��7IVÅ�YXMPM^EHS�XEQFÍQ�

YQ�XVERWQMWWSV�EREP×KMGS�4%0�1�HI��O;�HI�TSXÎRGME�HI�TMGS��STIVERHS�RS�QIWQS�

GEREP�UYI�S�XVERWQMWWSV�HMKMXEP��GSQ�E�JMREPMHEHI�HI�WIVZMV�GSQS�VIJIVÎRGME�TEVE�MHIR�

XMJMGEËÇS�HI�TSWWÑZIMW�TVSFPIQEW�GSQ�E�MQEKIQ�IQ�GEHE�TSRXS�HI�XIWXI��

4EVE� IRVMUYIGIV� E� EZEPMEËÇS� HI� GSFIVXYVE�� IQ� XSHSW� SW� TSRXSW�� HIZIVÇS� WIV� JIM�

XEW�QIHMHEW� HI� MRXIRWMHEHI� HI� GEQTS� EXVEZÍW� HS� EREPMWEHSV� ZIXSVMEP�� FIQ� GSQS� E�

SFWIVZEËÇS�UYEPMXEXMZE�HE�MQEKIQ�HSW�WIKYMRXIW�GEREMW�EREP×KMGSW�IQ�STIVEËÇS�GYNSW�

XVERWQMWWSVIW�IWXINEQ�MRWXEPEHSW�NYRXSW�SY�TV×\MQSW�HS�XVERWQMWWSV�HMKMXEP�UYI�WIVZI�

HI�GIRXVS�HI�MVVEHMEËÇS�TEVE�IWXI�XIWXI�

������)WGSPLE�HSW�TSRXSW�HI�QIHMHEW

�4EVE�MPYWXVEËÇS�HIWXI�XIWXI�HI�GEQTS��WIVÅ�YXMPM^EHE�E�I\TIVMÎRGME�VIEPM^EHE�IQ�7ÇS�

4EYPS� TIPE�9RMZIVWMHEHI� 4VIWFMXIVMERE�1EGOIR^MI�� XIRHS� YQE� IWXEËÇS� XVERWQMWWSVE�

HMKMXEP�HI��O;�MRWXEPEHE�RE�8SVVI�HE�8:�'YPXYVE��PSGEPM^EHE�RS�FEMVVS�HS�7YQEVÍ�

2IWWE�I\TIVMÎRGME�JSM�YXMPM^EHS�YQ�WMWXIQE�HMVIXMZS�EXVEZÍW�HI�YQE�ERXIRE�w7PSXx�

GYNS�^IVS�KVEY�HS�WIY�HMEKVEQE�HI�MVVEHMEËÇS�IWXÅ�ZSPXEHS�TEVE����
S
�2Z�

*SVEQ�JIMXEW�QIHMHEW�RSW�TSRXSW�HI�MRXIVWIGËÇS�IRXVI�GÑVGYPSW�HI���E���/Q�GSQ�

VEHMEMW� HI� EFIVXYVE�HI���� IQ���� KVEYW�RSW� ����KVEYW�HI� EFIVXYVE�HS�HMEKVEQE�HI�

MVVEHMEËÇS�HE�ERXIRE��)Q�GEHE�VEHMEP�S�TEWWS�JSM�HI��/Q��TEVE�H� ��/Q�I�HI��/Q�

TEVE���� �H� ���/Q��4EVE�WI�XIV�YQ�ZEPSV�IWXEXÑWXMGS�ZÅPMHS��HIZI�WI�XIV�YQ�RÞQIVS�

VE^SÅZIP�HI�TSRXSW�E�WIVIQ�PIZERXEHSW��

4SV�SGEWMÇS�HSW�XIWXIW��S�RÞQIVS�HI�TSRXSW�TSHIVÅ�WIV�VIHY^MHS�WIQTVI�UYI�JSV�

GSRWXEXEHE� VITIXMËÇS�HEW�QIHMHEW��SY�E� MQTSWWMFMPMHEHI�HI�EGIWWS�ES�TSRXS�TVIZME�

QIRXI�WIPIGMSREHS�

%W�QIHMHEW�RSW�TSRXSW�TVIZMWXSW�JSVEQ�JIMXEW�GSQ�S�YWS�HI�YQ�ZIÑGYPS�IWTIGMEP�

QIRXI�IUYMTEHS��ZINE�S�MXIQ������
�
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)Q�EPKYQEW�WMXYEËÙIW�HIZIVÇS�WIV�I\IGYXEHSW�SW�XIWXIW�VIEMW�IQ�GSRHMËÙIW�HSQÍW�

XMGEW�HI�VIGITËÇS��ZINE�S�XIWXI�����HIWXI�GSQTÎRHMS
�

)Q� SYXVEW� WMXYEËÙIW�� TVMRGMTEPQIRXI� IQ� UYI� S� WMREP� JSV� SFWXVYÑHS�� HIZIVÅ� WIV�

ZIVMJMGEHE�E�TSWWMFMPMHEHI�HI�VIEPM^EV�XIWXIW�RS�XSTS�HI�TVÍHMSW�HE�ZM^MRLERËE�

%W�IWXMQEXMZEW�HI�RÑZIP�HI�WMREP��IWXYHS�XI×VMGS�GSQ�TVÍHMSW�I�WIQ�TVÍHMSW
�HIZI�

VÇS�WIV�JIMXEW�QIHMERXI�E�QIXSHSPSKME�HIWGVMXE�RE�4SVXEVME����HE�%REXIP�

������'EVEGXIVÑWXMGEW�HSW�TEVÆQIXVSW�FÅWMGSW

������(IWGVMËÇS�KIVEP�HE�QIHMHE

)WXERHS�E�ERXIRE�HS�ZIÑGYPS�HI�XIWXI�SVMIRXEHE�TEVE�E�ERXIRE�XVERWQMWWSVE��ENYWXEV�

SW� EQTPMJMGEHSVIW�I� EXIRYEHSVIW�I\MWXIRXIW�RS�ZIÑGYPS�TEVE�UYI�S�RÑZIP�HI�TSXÎRGME�

RE�IRXVEHE�HS�VIGITXSV�WINE�HI�z��H&Q��wTMGSx�TEVE�S�VIGITXSV�EREP×KMGS�4%0�1�I�

wQÍHMEx�TEVE�SW�VIGITXSVIW�HMKMXEMW�(:&�8��-7(&�8�I�%87'
��7I�RÇS�JSV�GSRWIKYMHS�

S� ZEPSV� HI� z��H&Q� RE� IRXVEHE� HS� VIGITXSV�� TSHIVÇS� WIV� YWEHSW� ZEPSVIW�QIRSVIW��

TSVÍQ�RYRGE� MRJIVMSVIW�E�z��H&Q��E� JMQ�HI�QMRMQM^EV�EW� MRJPYÎRGMEW�HE� JMKYVE�HI�

VYÑHS�HS�WMWXIQE�HI�EQTPMJMGEËÇS�I�EXIRYEËÇS��FIQ�GSQS�HSW� VIGITXSVIW��%�WIKYMV��

VIKMWXVEV�S�GEQTS�IPÍXVMGS�I\MWXIRXI�RE�TSWMËÇS�HE�ERXIRE�EXVEZÍW�HI�WYE�QIHMHE�MRHM�

VIXE�RE�IRXVEHE�HS�VIGITXSV�

2S�GEWS�HS�VIGITXSV�4%0�1��EREPMWEV�E�UYEPMHEHI�HE�MQEKIQ�ZIVMJMGERHS�E�TVIWIR�

ËE�HI�VYÑHS�FVERGS��VYÑHSW�MRXIVJIVIRXIW��JERXEWQE��IJIMXS�(STTPIV��VYÑHS�MQTYPWMZS��

VIKMWXVERHS�RE�GSPYRE�HI�SFWIVZEËÙIW�HE�TPERMPLE�

4EVE�SW�VIGITXSVIW�(:&�8��-7(&�8�SY�%87'��MRNIXEV�wVYÑHSx�EXÍ�UYI�E�MQEKIQ�

EXMRNE�S�034��PMQMXI�HI�TIVGITXMFMPMHEHI
��%RSXEV�E�wUYERXMHEHI�HI�VYÑHS�MRNIXEHEx�

IQ�H&��)PE�WIVÅ�E�wQEVKIQ�HI�IVVS�VIPEXMZEx�

%ZEPMEV�WYFNIXMZEQIRXI�E�VIGITËÇS�HS�WMWXIQE�HSQÍWXMGS�

������-RWXVYQIRXSW�YXMPM^EHSW

��������-RWXVYQIRXEP�YXMPM^EHS�RE�IWXEËÇS�XVERWQMWWSVE

���
�8VERWQMWWSV�HMKMXEP�HI�4SXÎRGME�QÍHME��O;

���
�1SHYPEHSVIW��:7&��%87'
�I�'3*(1��(:&�8�I�-7(&�8
�6
7�1SHIPS�

*75
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���
�8VERWQMWWSV�%REP×KMGS� GEREP���� GSQ�QSHYPEËÇS� IQ�4%0�1��TSXÎRGME� HI�

TMGS�HI��O;

���
�%RXIRE�w7PSXx�HE�8VERWXIP�TEHVÇS�5��GSFIVXYVE�HI�����KVEYW�QSHIPS��887�

095�

���
�'EVKE�HI���O;�QÍHME��HI����SLQW��EGSTPEHE�Ä�GLEZI�GSE\MEP

���
�1IHMHSV�HI�TSXÎRGME�w&MVHx�

���
�'LEZI�'SE\MEP�QERYEP

���
�7XVIEQ�TPE]IV�187�����GSQ�MQEKIQ�w>SRI�4PEXIx

���
�2IX[SVO�EREP]WIV��)QTVIWXEHS�HE�)48:


���
� +IVEHSV�HI�WMREMW�HI�ZÑHIS�wGSPSV�FEVx�4%0�1�

Figura 53 &RQILJXUDomR�GD�PRQWDJHP�GD�HVWDomR�WUDQVPLVVRUD

��������)WXEËÇS�VIGITXSVE�Q×ZIP

'EVVS�QSHIPS�7TVMRXIV

���
� %RXIRE�VIGITXSVE�TEHVÇS�HE�6SLHI�
�7GL[EV^�RS�QSHIPS�'&0�����'

���
� 7MWXIQE�HI�%QTPMJMGEHSVIW�I�%XIRYEHSVIW�HE�>IRMXL

���
� +IVEHSV�HI�VYÑHSW�8%7����

���
� :7%�z�%REPMWEHSV�ZIXSVMEP�,4������:

���
� %REPMWEHSV�HI�IWTIGXVS�6
7�9����

���
� 6IGITXSV�8:�4%0�1�1SHIPS�1EVGS�4SPS�z�&EVGS

���
� (IGSHIV�4%0�1�:MWXIO�:����

���
� 8:�4%0�1

���
� 6IGITXSV�(:&�8

���
��6IGITXSV�%87'

���
� 1SRMXSV�,(8:�&EVGS�,(1�����

���
� 6IGITXSV�HI�+47

���
� 6EHMS�w8VYROMRKx�2)<8)0
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���
� 'ÆQIVE�HI�:ÑHIS

���
� 6IGITXSV�HMKMXEP�HSQÍWXMGS�%87'

���
� 6IGITXSV�HMKMXEP�HSQÍWXMGS�(:&�8

���
� 6IGITXSV�HMKMXEP�HSQÍWXMGS�-7(&�8

������w7IX�YTx�HSW�MRWXVYQIRXSW�HE�IWXEËÇS�Q×ZIP

Figura 54 Set up�GRV�HTXLSDPHQWRV�GR�YHtFXOR�SDUD�WHVWHV�GH�FDPSR

������)WUYIQE�HE�GEM\E�HI�EQTPMJMGEËÇS�EXIRYEËÇS

Figura 55 Set up�GD�FDL[D�GH�DPSOLILFDomR�DWHQXDomR

������4VSGIHMQIRXS�HI�EJIVMËÙIW��XIWXIW�I�QIHMHEW

��������4VSGIHMQIRXSW�RIGIWWÅVMSW�RS�WMWXIQE�HI�VIGITËÇS�ERXIW�HS�MRÑGMS�HE�

JEWI�HI�XIWXIW�HI�GEQTS

'EPGYPEV�I�QIHMV�XSHEW�EW�TIVHEW�I�KERLSW�UYI�IWXINEQ�RS�GEQMRLS�HS�WMREP�HI�

6*��ERXIRE��GEFSW��EXIRYEHSVIW�� JMPXVSW�IXG�
��4EVXMGYPEVQIRXI��IWXEFIPIGIV�SW� PMQMXIW�
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TIVQMXMHSW�TEVE�E�STIVEËÇS�HS�WMWXIQE�HI� EQTPMJMGEHSVIW�I� EXIRYEHSVIW�HE�>IRMXL��

EZEPMERHS�IWXEFMPMHEHI�I�RÑZIMW�UYI�GEYWEQ�HMWXSVËÇS�TSV�MRXIVQSHYPEËÇS��TSRXS�HI�

GSQTVIWWÇS�HI��H&
�

��������'EPMFVEËÇS�E�WIV�I\IGYXEHE�XSHSW�SW�HMEW�RS�MRÑGMS�HE�EXMZMHEHI��GSQ�S�

ZIÑGYPS�TV×\MQS�Ä�IWXEËÇS�XVERWQMWWSVE


�(:&�8�I�-7(&�8
�

RE�IRXVEHE�HSW�VIWTIGXMZSW�VIGITXSVIW��ZEPSV�HI�VIJIVÎRGME
��%RSXEV�EW�PIMXYVEW�

ZIXSVMEP���
�RE�FERHE�HI�MRXIVIWWI�

(:&�8��I�-7(&�8
�

��������4VSGIHMQIRXSW�KIVEMW�E�WIVIQ�JIMXSW�IQ�XSHSW�SW�TSRXSW��ERXIW�HS�MRÑGMS�

HEW�QIHMËÙIW

HI�HMWXVMFYMËÇS�HI�IRIVKME�IPÍXVMGE�IXG�

GSQ�WMREP�EGIMXÅZIP�

SVMIRXEËÇS�HEW�GSSVHIREHEW�KISKVÅJMGEW�JSVRIGMHE�TIPS�+47��

ZEVMEËÇS�RS�WMREP��7I�EMRHE�TIVWMWXMV�E� MRWYJMGMIRGME��HIWPSGEV�S�TSRXS�TEVE� EW�

ZM^MRLERËEW�HS�PSGEP�IWGSPLMHS�

I�EXIRYEËÇS�IQ��H&��ZIVMJMGEV�WI�SW�WMREMW�MRXIVJIVIRXIW�IWXÇS�ETVS\MQEHEQIRXI�

��H&�EFEM\S�HS�WMREP�XI×VMGS�HI�VIGITËÇS��'EWS�IWWE�GSRHMËÇS�RÇS�WINE�WEXMWJIM�

XE��QSZIV�S�ZIÑGYPS�TEVE�S�PSGEP�QEMW�TV×\MQS�EGIMXÅZIP�

GSQ�E�HEXE��HIWGVMËÇS�HS�PSGEP��HIWGVMËÇS�HEW�GSRHMËÙIW�HS�XIQTS�I�UYEMWUYIV�

SYXVEW�SFWIVZEËÙIW�UYI�WI�JEËEQ�RIGIWWÅVMEW�

HI�WMREP�VIGIFMHS�TIPS�EREPMWEHSV�ZIXSVMEP����
�
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TEVE�IWXE�RSZE�SVMIRXEËÇS�I�VIKMWXVEV�RE�GSPYRE�HI�SFWIVZEËÙIW�HE�TPERMPLE�SW�

TVSZÅZIMW�QSXMZSW��

��������4VSGIHMQIRXSW�HI�QIHMHEW�E�WIVIQ�JIMXSW�IQ�GEHE�TSRXS

7IQTVI�UYI�JSV�RSXEHE�YQE�MRWXEFMPMHEHI�HS�RÑZIP�HI�WMREP��HIZIVÅ�WIV�VIKMWXVEHS�

ZEPSV�QÑRMQS��QÅ\MQS�I�QÍHMS�I�S�HIWZMS�TEHVÇS�GSVVIWTSRHIRXI�E�YQ�MRXIVZEPS�HI�

XIQTS�HI����QMRYXSW�

���������1IHMHEW�TEVE�GEREP�4%0�1

HS�WMREP�4%0�1�z�GEREP����

HI�TSXÎRGME�HI�TMGS�WINE�HI�z��H&Q�RE�IRXVEHE�HS�VIGITXSV�4%0�1��2SW�GEWSW�

IQ�UYI�RÇS�JSV�TSWWÑZIP�SFXIV����H&Q��EXVEZÍW�HS�WMWXIQE�HE�>IRMXL��HIM\EV�

SW�EQTPMJMGEHSVIW�RS�QÅ\MQS�I�SW�EXIRYEHSVIW�RS�QÑRMQS��)JIXYEV�E�QIHMHE��

EXVEZÍW�HS� EREPMWEHSV� ZIXSVMEP�� HIWHI�UYI� EXIRHMHS�S� PMQMXI� VIJIVMHS�RS� MXIQ�

������

TEWWS����I�GEPGYPEV�E�MRXIRWMHEHI�HI�GEQTS�IQ�H&�:�Q��I�S�RÑZIP�HI�WMREP�IQ�

H&Q� RE� IRXVEHE� HS� GEFS� GSRIGXEHS� Ä� ERXIRE��'SRJVSRXEV� E� MRXIRWMHEHI� HI�

GEQTS�QIHMHE� GSQ� S� ZEPSV� XI×VMGS� IWXMQEHS�� S� UYEP� NÅ� IWXEVÅ� TVIZMEQIRXI�

VIKMWXVEHS�RE�TPERMPLE�

�

XVS� ���
�SY�S�EREPMWEHSV�ZIXSVMEP����
��*E^IV�IWWE�ERÅPMWI�HIRXVS�HE�FERHE�HI�

��1,^� SFWIVZERHS� E� I\MWXÎRGME� HI� WMREMW� MRXIVJIVIRXIW� REW� ZM^MRLERËEW� RE�

IWGEPE�HI���H&�HMZMWÇS�

�

ZEHSVIW��TEVXMGYPEVQIRXI�SFWIVZERHS�E�TVIWIRËE�HI� VYÑHS�FVERGS� �GLYZMWGS
��

VYÑHS�MRXIVJIVIRXI��JERXEWQEW�I�IJIMXS�(STTPIV��5YERHS�RIGIWWÅVMS��HIWGVIZIV�S�

TVSFPIQE�GSQ�HIXEPLIW�

HS�EREPMWEHSV�ZIXSVMEP����
��6IKMWXVEV�E�TSXÎRGME�QÍHME�HI�VYÑHS�RE�FERHE�HS�

GEREP��EXVEZÍW�HS�EREPMWEHSV�ZIXSVMEP����
�

RE�PIMXYVE�HS�TEWWS���HI�����H&Q
��6IKMWXVEV�IWXI�RÞQIVS�
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��������1IHMHEW�TEVE�S�GEREP����z�%87'

HS�WMREP�HMKMXEP�RS�GEREP�����%PÍQ�HMWXS��RS�XVERWQMWWSV�HMKMXEP��QYHEV�E�QSHY�

PEËÇS�TEVE�S�WMWXIQE��:7&�

HI�TSXÎRGME�QÍHME�WINE�HI�z��H&Q�RE�IRXVEHE�HS�VIGITXSV�%87'��%�QIHMHE�HI�

TSXÎRGME�TSHI�WIV�JIMXE�RS�EREPMWEHSV�HI�IWTIGXVS���
�SY�RS�EREPMWEHSV�ZIXSVMEP�

���
��RE�FERHE�HI��1,^�

GEPGYPEV�E�MRXIRWMHEHI�HI�GEQTS�IQ�H&��:�Q��I�S�RÑZIP�HI�WMREP�IQ�H&Q�RE�

IRXVEHE�HS�GEFS�GSRIGXEHS�Ä�ERXIRE�

SY�S�EREPMWEHSV�ZIXSVMEP����
��*E^IV�IWWE�ERÅPMWI�HIRXVS�HE�FERHE�HI���1,^�

SFWIVZERHS� E� I\MWXÎRGME� HI� WMREMW� MRXIVJIVIRXIW� REW� ZM^MRLERËEW�� RE� IWGEPE� HI�

��H&�HMZMWÇS�

TIVGITXMFMPMHEHI� �034
��%RSXEV�S�ZEPSV�HS�VYÑHS�EHMGMSREHS�IQ��1,^��IQ�

H&��)WWI�RÞQIVS�WIVÅ�GLEQEHS�HI�QEVKIQ�HI�IVVS�VIPEXMZE�I�WIVZMVÅ�TEVE�EZEPMEV�

E�UYEPMHEHI�HS�WMREP�HMKMXEP�%87'�REUYIPI�TSRXS�

EXVEZÍW�HS�EREPMWEHSV�ZIXSVMEP��6IKMWXVEV�E�TSXÎRGME�QÍHME�HI�VYÑHS�RE�FERHE�

HS�GEREP�

HS�TEWWS���HI��z��H&Q
��6IKMWXVEV�

��������1IHMHEW�TEVE�S�GEREP����z�(:&�8

6ITIXMV�XSHSW�SW�TVSGIHMQIRXSW�ERXIVMSVIW�NÅ�HIWGVMXSW��RS�MXIQ��������PIQFVERHS�

UYI�E�QSHYPEËÇS�HS�XVERWQMWWSV�HMKMXEP�HIZI�WIV�RS�WMWXIQE�'3*(1�HS�(:&�8�IQ�

YQE�HEW�GSRJMKYVEËÙIW�IWXEFIPIGMHEW��

��������1IHMHEW�TEVE�S�GEREP����z�-7(&�8

6ITIXMV�XSHSW�SW�TVSGIHMQIRXSW�ERXIVMSVIW�NÅ�HIWGVMXSW��RS�MXIQ����������PIQFVER�

HS�UYI�E�QSHYPEËÇS�HS�XVERWQMWWSV�HMKMXEP�HIZI�WIV�RS�WMWXIQE�'3*(1�HS�-7(&�8�

IQ�YQE�HEW�GSRJMKYVEËÙIW�IWXEFIPIGMHEW�
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TABELA 74

Resultados dos testes
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Figura 56 $QiOLVH�GD�UHODomR�VLQDO�UXtGR�GH�OLPLDU�QRV�SRQWRV��WRGRV�RV�SRQWRV�
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Figura 57 'LVWULEXLomR�GH�PDUJHP��WRGRV�RV�SRQWRV�

����-RXIVJIVÎRGME�HI�GEREP�HMKMXEP�IQ�YQ�GEREP�EREP×KMGS�4%0�1�

EHNEGIRXI

������3FNIXMZS

3�SFNIXMZS�HIWXI�XIWXI�HI�GEQTS�Í�EREPMWEV�E�TSWWMFMPMHEHI�HE�GSI\MWXÎRGME�HI�YQ�

GEREP�HMKMXEP�EHNEGIRXI�E�YQ�GEREP�HI�XIPIZMWÇS�EREP×KMGE�4%0�1�IQ�STIVEËÇS�

3�TVSGIHMQIRXS�HIWXI�XIWXI�Í�FEWIEHS�RE�I\TIVMÎRGME�HIWIRZSPZMHE�TIPE�9RMZIV�

WMHEHI� 4VIWFMXIVMERE�1EGOIR^MI� RS� ERS� ����� TEVE� EZEPMEV� S� HIWIQTIRLS� HSW� XVÎW�

WMWXIQEW�HI�8:�(MKMXEP�I\MWXIRXIW��%87'��(:&�8�I�-7(&�8�

4EVE�E�VIEPM^EËÇS�HIWXI�XIWXI�REUYIPE�SGEWMÇS�JSVEQ�YXMPM^EHSW�SW�WIKYMRXIW�XVERW�

QMWWSVIW�HI�8:�

I�GSQ�QSHYPEËÇS��:7&�SY�'3*(1�

����;EXXW�I�GSQ�QSHYPEËÇS��:7&�SY�'3*(1�

GEREP�HIWWI�XVERWQMWWSV�TSHIVME�WIV����SY�����GSRJSVQI�E�RIGIWWMHEHI�HS�XIWXI�

������'SRHMËÙIW�TEVE�E�VIEPM^EËÇS�HS�XIWXI

2IWXI�XIWXI�HI�MRXIVJIVÎRGME�HI�GEREMW�EHNEGIRXI�VIEPM^EHS�IQ�7ÇS�4EYPS��JSM�GSPS�
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Figura 58 (VTXHPD�GH�LQWHUOLJDomR�GR�VLVWHPD�GH�WUDQVPLVVmR�SDUD�WHVWHV�GH�LQWHUIHUrQFLD�GH�

canal adjacente

Figura 59 (VTXHPD�GR�VLVWHPD�SDUD�YDULDomR�GH�SRWrQFLD
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Figura 60 Layout�GD�HVWDomR�GH�UHFHSomR�PyYHO

Figura 61 (VTXHPD�GD�FDL[D�GH�DPSOLILFDomR�DWHQXDomR
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Figura 62 (VTXHPD�GH� LQWHUOLJDomR� GRV� WUDQVPLVVRUHV� SDUD� WHVWHV�QDV�FRQGLo}HV�GRPpVWLFDV�

GH�UHFHSomR
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Figura 63 (VTXHPD�GRV�LQVWUXPHQWRV�QD�HVWDomR�PyYHO�GH�WHVWHV

Figura 64 (VTXHPD�GD�FDL[D�GH�DPSOLILFDomR�DWHQXDomR�
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������w7IX�YTx�HS�IWUYIQE�E�WIV�QSRXEHS�RE�GEWE�HS�YWYÅVMS

4EVE�WMWXIQE�GSQ�ERXIRE�I\XIVRE�

Figura 65 Esquema dos equipamentos na casa do usupario

4EVE�WMWXIQE�GSQ�ERXIRE�MRXIVRE�

Figura 66 (VTXHPD�GRV�HTXLSDPHQWRV�QD�FDVD�GR�XVXiULR
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4VSGIHMQIRXS�HI�1IHMHEW

������4VSGIHMQIRXS�HI�EJIVMËÙIW��XIWXIW�I�QIHMHEW

��������4VSGIHMQIRXSW�KIVEMW�RS�XIWXI�GSQ�ERXIRE�I\XIVRE�RE�GEWE�HS�YWYÅVMS

I�ERSXEV��RS�GEWS�HI�TVÍHMSW��ERSXEV�S�TSRXS�HI�ERXIRE�GSPIXMZE
�

HS�WMREP�4%0�1�RS�GEREP����

I�SFWIVZEV�E�MQEKIQ�ERSXERHS�E�TVIWIRËE�HI�VYÑHS�FVERGS��VYÑHS�MRXIVJIVIRXI��

JERXEWQEW��IJIMXS�(STTPIV�IXG��7I�RIGIWWÅVMS��HIWGVIZIV�S�TVSFPIQE�

TSRXS�HI�XSQEHE�HE�ERXIRE�HS�YWYÅVMS�I�PIZEV�S�WMREP�TEVE�E�ZMEXYVE��

E�GLEZI�GSE\MEP�TEVE�E�XVERWQMWWÇS�HI�WMREP�HI�8:�(MKMXEP��RS�GEREP�����GSQ�

QSHYPEËÇS��:7&��%87'
�

�

ZEV�WI�JYRGMSRE��%RSXEV�

8
�

SFWIVZEV�WI�JYRGMSRE��%RSXEV�

8
�

SFWIVZEV�WI�JYRGMSRE��%RSXEV�

��������4VSGIHMQIRXSW�KIVEMW�RS�XIWXI�GSQ�ERXIRE�MRXIVRE�RE�GEWE�HS�YWYÅVMS

VIGITXSV�� PMKEV� S� VIGITXSV� 4%0�1� HI� XIWXI� Ä� ERXIRE� MRXIVRE� IWTIGMJMGEHE� RS�

MXIQ���������I�KMVÅ�PE�TEVE�E�QIPLSV�VIGITËÇS�TSWWÑZIP��SFWIVZERHS�I�ERSXERHS�

MVVIKYPEVMHEHI�

EXVEZÍW�HI�EQTPMJMGEHSV�UYI�GSQTIRWI�WYEW�TIVHEW�I�PIZEV�S�WMREP�TEVE�E�ZMEXYVE�

PMKERHS�S�RE�IRXVEHE�HS�WMWXIQE�HI�EQTPMJMGEHSVIW�I�EXIRYEHSVIW�

TSXÎRGME�HI�TMGS�WINE�HI�z��H&Q�RE�IRXVEHE�HS�VIGITXSV�4%0�1��%�QIHMHE�

HI�TSXÎRGME�TSHI�WIV� JIMXE�RS�EREPMWEHSV�HI� IWTIGXVS� ���
�SY�RS�EREPMWEHSV�

ZIXSVMEP����
�
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VIKMWXVEV�E�TSXÎRGME�IQ�H&Q�RE�WEÑHE�HS�GEFS�HE�ERXIRE�MRXIVRE��

���
�SY�S�EREPMWEHSV�ZIXSVMEP����
��JE^IRHS�YQE�ERÅPMWI�HIRXVS�HI�YQE�FERHE�

HI���1,^� I� SFWIVZERHS� E� I\MWXÎRGME�HI� WMREMW� MRXIVJIVIRXIW�REW� ZM^MRLERËEW�

GSQ�TEWWS�HI���H&�TSV�HMZMWÇS�

�

ZEHSVIW��SFWIVZERHS�TEVXMGYPEVQIRXI� E�TVIWIRËE�HI� VYÑHS�FVERGS� �GLYZMWGS
��

VYÑHS�MRXIVJIVIRXI��JERXEWQEW�I�IJIMXS�(STTPIV��5YERHS�RIGIWWÅVMS��HIWGVIZIV�S�

TVSFPIQE�GSQ�HIXEPLIW��I�KVEZEV�RS�ZÑHIS��

TSXÎRGME�QÍHME�HI�VYÑHS�RE�FERHE�HS�GEREP�

z��H&Q��6IKMWXVEV�

%87'�

HI�TSXÎRGME�QÍHME�WINE�HI�z��H&Q�RE�IRXVEHE�HS�VIGITXSV�%87'��%�QIHMHE�HI�

TSXÎRGME�TSHI�WIV�JIMXE�RS�EREPMWEHSV�HI�TSXÎRGME���
�SY�RS�EREPMWEHSV�ZIXSVMEP�

���
�RE�FERHE�HI��1,^�

�

KIQ��MV�TEVE�S�TEWWS�����7I�S�VIGITXSV�%87'�RÇS�XMZIV�MQEKIQ��KMVEV�E�ERXIRE�

MRXIVRE�HE�GEWE�HS�YWYÅVMS�HI���� �IQ��� �EXÍ�SFXIV�MQEKIQ��)Q�GEWS�TSWMXMZS��

ERSXEV�S�ÆRKYPS�HI�KMVS�HE�ERXIRE��z��� ���
�I�VITIXMV�S�TVSGIHMQIRXS�HS�

TEWWS����I�HITSMW�MV�TEVE�S�TEWWS�WIKYMRXI��)Q�GEWS�RIKEXMZS��ERSXEV�S�VIWYPXEHS�

I�TEWWEV�TEVE�TEWWS�����QSHYPEËÇS�'3*(1
�

VIKMWXVEV�E�TSXÎRGME�IQ�H&Q�HS�GEFS�HE�ERXIRE�MRXIVRE�

�

XVS� ���
�SY�S�EREPMWEHSV�ZIXSVMEP����
��*E^IV�IWWE�ERÅPMWI�HIRXVS�HE�FERHE�HI�

��1,^�SFWIVZERHS� E� I\MWXÎRGME� HI� WMREMW� MRXIVJIVIRXIW�REW� ZM^MRLERËEW� GSQ�

TEWWSW�HI���H&�TSV�HMZMWÇS��6IKMWXVEV��KVEZEV�IQ�HMWGS�I�MQTVMQMV�YQE�G×TME��

��1,^�

RE�MQEKIQ��wEVXJEGXWx
�I�ERSXEV�S�ZEPSV�HS�RÑZIP�HI�VYÑHS�IQ�H&��)WWI�RÞQIVS�

MRHMGEVÅ� E�QEVKIQ�HI� IVVS� HS� WMREP�%87'�TEVE� S� WMWXIQE� HI� VIGITËÇS� GSQ�

ERXIRE�MRXIVRE��6IXMVEV�S�VYÑHS�MRNIXEHS�
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�IQ��� ��EXÍ���� 
�ERSXERHS�XSHSW�

SW�TSRXSW�SRHI�S�VIGITXSV�%87'�JYRGMSRE��*E^IV�YQ�QETE��(ITSMW��ZSPXEV�E�

ERXIRE�TEVE�E�TSWMËÇS�SVMKMREP�HS�TEWWS���

SFXMHS�RS�TEWWS����HI�z��H&Q�I�VIKMWXVEV�

'3*(1��(:&�8
�

RS�TEWWS����EXÍ�S�TEWWS����

ZÅVMEW�ZIVMJMGEËÙIW�HI�HIWIQTIRLS�GSQ�ERXIRE�MRXIVRE�IQ�TSWMËÙIW�HMJIVIRXIW�

HI�YQ�QIWQS�GØQSHS��IQ�GØQSHSW�HMJIVIRXIW�I��IQ�WI�XVEXERHS�HI�TVÍHMSW��

IQ�ERHEVIW�HMJIVIRXIW�

'3*(1��-7(&�8
�

RS�TEWWS����EXÍ�S�TEWWS����

�������6IWYPXEHSW�HI�XIWXIW�

TABELA 76

5HVXOWDGRV�GH�WHVWHV�FRP�DQWHQD�H[WHUQD�GR�XVXiULR

,QIRUPDo}HV�*HUDLV�VREUH�3RQWRV�GH�0HGLGD Medida
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�������6IWYPXEHSW�HI�XIWXIW�GSQ�ERXIRE�MRXIVRE

E
�4%0�1

F
��:7&�%87'

G
�'3*(1�z(:&�8

H
�'3*(1�-7(&�8

���������1ETE�HI�HIWIQTIRLS�GSQ�ERXIRE�MRXIVRE

E
��:7&

F
�'3*(1

����'SQTEVEËÇS�HS�HIWIQTIRLS�HSW�WMWXIQEW�%87'��(:&�8�I�

-(7&�8�GSQ�S�YWS�HI�YQE�IWXEËÇS��w+ET�*MPPIVx

������3FNIXMZS

3�SFNIXMZS�HIWXI�XIWXI�Í�GSQTEVEV�S�HIWIQTIRLS�HSW�WMWXIQEW�%87'��(:&�8�I�

-7(&�8�RS�TVIIRGLMQIRXS�HEW�ÅVIEW�HI�WSQFVE�HI�WMREP�HI�8:�E�TEVXMV�HI�YQ�WMWXIQE�

WIQMTEWWMZS�HI�VITIXMËÇS�HI�WMREP��GSQTSWXS�HI�YQE�ERXIRE�HI�VIGITËÇS��YQE�ERXIRE�

HI�XVERWQMWWÇS�I�YQ�EQTPMJMGEHSV�

������)WGSPLE�HEW�VIKMÙIW�TEVE�MRWXEPEËÇS�HI�WMWXIQE�w+ET�*MPPIVx

(IZIVÇS�WIV�IWGSPLMHEW�EW�VIKMÙIW� MQTIHMHEW�HE�VIGITËÇS�HI�WMREP�TSV� PMQMXEËÙIW�

XSTSKVÅJMGEW��3�TSRXS�HI�MRWXEPEËÇS�HS�WMWXIQE�w+ET�*MPPIVx�HIZIVÅ�XIV�FSE�VIGITËÇS�

HI� WMREP�TVMRGMTEP��TVIJIVIRGMEPQIRXI�GSQ�ZMWEHE�HMVIXE�GSQ�E� XSVVI�HI� XVERWQMWWÇS�

TVMRGMTEP��I�wEZMWXEVx�XSHE�E�VIKMÇS�IWGSPLMHE�TEVE�TVSZIV�E�GSFIVXYVE�

������'EVEGXIVÑWXMGEW�HSW�TEVÆQIXVSW�FÅWMGSW

-RXIRWMHEHI�HS�WMREP�IQ�H&Q

6IPEËÇS�'�2�IQ�H&

1EVKIQ�HI�IVVS�IQ�H&

������(IWGVMËÇS�KIVEP�HE�QIHMHE

��������:IVMJMGEËÙIW�GSQ�S�WMREP�4%0�1�

)WXERHS�E�ERXIRE�HE�ZMEXYVE�SVMIRXEHE�TEVE�E�ERXIRE�XVERWQMWWSVE�HS�WMWXIQE�w+ET�

*MPPIVx��ENYWXEV�SW�EQTPMJMGEHSVIW�I�EXIRYEHSVIW�I\MWXIRXIW�RS�ZIÑGYPS�TEVE�UYI�S�RÑZIP�

HE�TSXÎRGME�RE�IRXVEHE�HS�VIGITXSV�4%0�1�WINE�HE�SVHIQ�HI�z��H&Q�



���

4VSGIHMQIRXS�HI�1IHMHEW

:IVMJMGEV� E� UYEPMHEHI� HE� MQEKIQ�RS� UYI�HM^� VIWTIMXS� Ä� I\MWXÎRGME� HI� JERXEWQEW�

SGEWMSREHSW�TIPS�XVERWQMWWSV�TVMRGMTEP�

'EWS�I\MWXEQ��ERSXEV�WYEW�GEVEGXIVÑWXMGEW�

��������:IVMJMGEËÇS�GSQ�S�WMREP�HMKMXEP

7I�S�VIGITXSV�JYRGMSREV��ZIVMJMGEV�GSQS�WI�GSQTSVXE�RIWWEW�GSRHMËÙIW�

������-RWXVYQIRXSW�YXMPM^EHSW�RS�XIWXI�HS�WMWXIQE�w+ET�*MPPIVx

��������)WXEËÇS�XVERWQMWWSVE

��
� 8VERWQMWWSV�HMKMXEP�ENYWXEHS�RS�GEREP����GSQ�QSHYPEHSVIW��:7&��%87'
�I�

'3*(1��(:&�8�I�-7(&�8
�GSQ�TSXÎRGME�QÍHME�HI��O;

��
� 8VERWQMWWSV�ENYWXEHS�TEVE�S�GEREP����GSQ�QSHYPEËÇS�IQ�4%0�1��TSXÎRGME�

HI�TMGS�HI��O;

��
� %RXIRE�w7PSXx�HE�8VERWXIP�TEHVÇS�5��GSFIVXYVE�HI�����KVEYW��QSHIPS�887�

095

��
� 'EVKE�HI��O;�QÍHME�EGSTPEHE�Ä�GLEZI�GSE\MEP�HI��O;

��
� 9Q�QIHMHSV�HI�TSXÎRGME�w&MVHx�

��
� 'LEZI�'SE\MEP�QERYEP

���
�7MWXIQE�TEVE�ZEVMEV�E�TSXÎRGME�GSRXIRHS��YQ�HMZMWSV�HI���TEVE����YQE�PMRLE�

ENYWXÅZIP�TEVE�ZEVMEËÇS�HI�JEWI��YQE�GEVKE�HI��O;�QÍHME�I�YQ�LÑFVMHS�HI�

���KVEYW

��������)WXEËÇS�Q×ZIP�HI�XIWXI

'EVVS�QSHIPS�7TVMRXIV

���
� %RXIREW�VIGITXSVEW�TEHVÇS�HE�6SLHI�
�7GL[EV^�RSW�QSHIPSW�'&0�����'

���
� 7MWXIQE�HI�%QTPMJMGEHSVIW�I�%XIRYEHSVIW�HE�>IRMXL

���
� +IVEHSV�HI�VYÑHSW�8%7����

���
� :7%�z�%REPMWEHSV�ZIXSVMEP�,4������:

���
� %REPMWEHSV�HI�IWTIGXVS�6
7�9��������


���
� 6IGITXSV�8:�4%0�1�1SHIPS�1EVGS�4SPS�z�&EVGS

���
� (IGSHIV�4%0�1�:MWXIO�:����

���
� :8�(�:�'%1

���
� 8:�4%0�1

���
� (MZMWSV�����WMQÍXVMGS

���
� 6IGITXSV�(:&

���
� 6IGITXSV�%87'

���
� 1SRMXSV�,(8:�&EVGS�,(1�����
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���
� +47

���
� 6ÅHMS�'SQYRMGEHSV

���
� 'ÆQIVE�HI�ZÑHIS

1SRMXSV�

��������)WXEËÇS�w+ET�*MPPIVx

��z� 8VERWQMWWSV� HMKMXEP� IQ�9,*� �GEREP� ��
� TSXÎRGME� HI� TMGS� HI� ���;� GSQ�

IRXVEHE�IQ�*-

��z� %RXIRE�TEMRIP�HI�9,*�TEVE�GEREP����

��z� %RXIRE�HI�9,*�TEVE�GEREP���

��z� 7YTSVXI�TEVE�ERXIRE�TEMRIP

��z� 7YTSVXI�TEVE�ERXIRE�HI�VIGITËÇS

��z� &SSWXIV�TEVE�GEREP�����WI�RIGIWWÅVMS


��z� *MPXVS�HI�GEREP�ENYWXÅZIP

��z� %QTPMJMGEHSV�HI�FEM\S�VYÑHS

��z� %XIRYEHSV������H&�T����H&

���z�%XIRYEHSV�����H&�T���H&

���z�1M\IV

���z�+IVEHSV�HI�6*�HI�EPXE�IWXEFMPMHEHI

���z�'EFS�GSE\MEP�HI����x

���z�'SRIGXSV�2�QEGLS�TEVE�GEFS����x

���z�'SRIGXSV�)-%����x�TEVE�GEFS����x�

���z�%FVEËEHIMVE�TEVE�GEFS����x

���z�%HETXEHSV�HI�ÆRKYPS

���z�/MX�HI�EXIVVEQIRXS�TEVE�GEFS����x

���z�'EFS�6+'�����TEVE�VÅHMSGSQYRMGEËÇS

���z�'SRIGXSV�2�QEGLS

���z�*MPXVS�HI�*-�7%;



���

4VSGIHMQIRXS�HI�1IHMHEW

������w7IX�YTx�HEW�QIHMHEW�HI�w+ET�*MPPIVx

Figura 67 (VWDomR�WUDQVPLVVRUD�SULQFLSDO

Figura 68 (VWDomR�PyYHO�GH�UHFHSomR�HP�YLDWXUD
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Figura 69�(VWDomR�´*DS�)LOOHUµ

������4VSGIHMQIRXS�HI�EJIVMËÙIW

��������-RXVSHYËÇS

4EVE�E�I\IGYËÇS�HIWXI�XIWXI�WIVÅ�YXMPM^EHS�YQ�XVERWQMWWSV�HMKMXEP���
�ENYWXEHS�TEVE�

S�GEREP����I�YQ�XVERWQMWWSV�EREP×KMGS���
�XEQFÍQ�ENYWXEHS�TEVE�S�GEREP�����GSRJSV�

QI�NÅ�HIWGVMXS�RS�XIWXI�����HI�GSFIVXYVE��%�TEVXMV�HSW�VIWYPXEHSW�HS�XIWXI�HI�GEQTS�

HI�GSFIVXYVE��WIVÇS�IWGSPLMHSW�TSRXSW�TEVE�E�PSGEPM^EËÇS�HI�IWXEËÇS�VITIXMHSVE�w+ET�

*MPPIVx��)Q�YQE�IWXEËÇS�w+ET�*MPPIVx��WIVÅ�YXMPM^EHS�YQ�XVERWQMWWSV�HMKMXEP����
�WMR�

XSRM^EHS�RS�GEREP����GSQ�TSXÎRGME�HI�����;�HI�TMGS
�GSQ�IRXVEHE�TEVE�*-��S�UYEP�

WIVÅ�ETVSZIMXEHS�XERXS�TEVE�WMREP�EREP×KMGS�UYERXS�TEVE�WMREP�HMKMXEP�

%RXIW�HE�I\IGYËÇS�HEW�QIHMHEW�IQ�GEHE�TSRXS�IWGSPLMHS��HIZIVÇS�WIV�I\IGYXEHSW�

XSHSW�SW�TVSGIHMQIRXSW� NÅ�HIWGVMXSW�RSW�MXIRW������������������I���������HS�XIWXI�HI�

GSFIVXYVE�

7IQTVI�UYI�JSV�RSXEHE�YQE�MRWXEFMPMHEHI�RS�RÑZIP�HI�WMREP��HIZIVÅ�WIV�VIKMWXVEHS�

ZEPSV�QÑRMQS��ZEPSV�QÅ\MQS��QÍHMS�I�S�HIWZMS�TEHVÇS�GSVVIWTSRHIRXI�RS�MRXIVZEPS�

HI�XIQTS�HI����QMRYXSW�

��������4VSGIHMQIRXSW�GSQ�S�WMREP�4%0�1

WMREP�4%0�1�

TEVE�SFXIV�S�RÑZIP�GSVVIXS�HI�*-�RE�IRXVEHE�HS�XVERWQMWWSV�

ENYWXEV�SW�EXIRYEHSVIW�I�SY�SW�EQTPMJMGEHSVIW�TEVE�SFXIV�E�TSXÎRGME�HI�TMGS�HI�

z��H&Q�RE�IRXVEHE�HS�VIGITXSV�4%0�1�
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�

HEHI�HI�GEQTS�IQ�H& :�Q��6IKMWXVEV�XEQFÍQ�E�TSXÎRGME�HS�WMREP�HI�IRXVEHE�

IQ�H&Q�

ZIVMJMGERHS�E�I\MWXÎRGME�HI�JERXEWQEW�SGEWMSREHSW�TIPE�TVIWIRËE�HSW�HSMW�WMREMW��

4EVE�QIPLSV�GSRGPYMV�IWWI�VIWYPXEHS��HIWPMKEV�E�IWXEËÇS�w+ET�*MPPIVx�I�ZIVMJMGEV�

S� WMREP� UYI� GLIKE� HE� IWXEËÇS� TVMRGMTEP��(IWGVIZIV� S� UYI� JSM� SFWIVZEHS� GSQ�

HIXEPLIW�

��������4VSGIHMQIRXSW�GSQ�S�WMREP�HMKMXEP�RS�GEREP����%87'

WMREP�HMKMXEP�RS�GEREP�����%PÍQ�HMWWS��RS�XVERWQMWWSV�HMKMXEP��HIM\EV�E�QSHYPE�

ËÇS�TEVE�S�WMWXIQE��:7&�%87'�

TEVE�SFXIV�S�RÑZIP�GSVVIXS�HI�*-�RE�IRXVEHE�HS�XVERWQMWWSV�

TSXÎRGME�QÍHME�HI�z��H&Q�RE�IRXVEHE�HS�VIGITXSV�%87'�

H& :�Q��6IKMWXVEV�XEQFÍQ�E�TSXÎRGME�HS�WMREP�HI�IRXVEHE�IQ�H&Q�

HIKVEYW� HI� �H&� EXÍ� ETEVIGIVIQ�QSWEMGSW� RE� MQEKIQ� �wEVXJEGXWx
� I� ERSXEV� S�

ZEPSV�HI�VYÑHS�EHMGMSREHS�IQ�H&��)WWI�RÞQIVS�MRHMGEVÅ�E�QEVKIQ�HI�IVVS�TEVE�

E�VIGITËÇS�HS�WMREP�%87'�

��������4VSGIHMQIRXSW�GSQ�S�WMREP�HMKMXEP�RS�GEREP����(:&�8

6ITIXMV�XSHSW�SW�TVSGIHMQIRXSW�ERXIVMSVIW�NÅ�HIWGVMXSW�IQ����������PIQFVERHS�UYI�

E�QSHYPEËÇS�HS� XVERWQMWWSV�HMKMXEP�HIZI� WIV�RS�WMWXIQE�'3*(1��(:&�8
��*E^IV�

TEVE�HMZIVWSW�w*)'7x�I�HMZIVWEW�FERHEW�HI�KYEVHE�XERXS�TEVE��/�UYERXS�TEVE��/�

��������4VSGIHMQIRXSW�GSQ�S�WMREP�HMKMXEP�RS�GEREP����-7(&�8

6ITIXMV�XSHSW�SW�TVSGIHMQIRXSW�ERXIVMSVIW�NÅ�HIWGVMXSW�IQ����������PIQFVERHS�UYI�

E�QSHYPEËÇS�HS� XVERWQMWWSV�HMKMXEP�HIZI�WIV�RS�WMWXIQE�'3*(1��-7(&�8
��*E^IV�

TEVE�HMZIVWSW�w*)'7x�I�HMZIVWEW�FERHEW�HI�KYEVHE�XERXS�TEVE��/�UYERXS�TEVE��/�
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������6IWYPXEHSW

%�
� 4%0�1

&�
� (MKMXEP�%87'

&�
� (MKMXEP�(:&�8

&�
� (MKMXEP�-7(&�8

+0377¥6-3

8VSB Eight Level Vestigial Side Band

AAC $GYDQFHG�ÉXGLR�&RGH

ABERT $VVRFLDomR�%UDVLOHLUD�GH�(PLVVRUDV�GH�5iGLR�H�7HOHYLVmR

AC Auxiliary Channel

AM Amplitude Modulation

ASI Asynchronous Serial Interface

ATSC Advanced Television System Committee

BER Bit Error Rate

BW Bandwidth

C/I Carrier to Interference

C/N Carrier to Noise

CAG &RQWUROH�$XWRPiWLFR�GH�*DQKR

CCDF Complementary Cumulative Density Function

COFDM Coded Orthogonal Frequency Division Multiplex

CP Continuous Pilot

CRT Cathode Ray Tube

CW Continuos Wave

D/A 'LJLWDO�$QDOyJLFR

DCT Discrete Cosine Transformer

Dow Converter &RQYHUVmR�GH�IUHT�rQFLD�SDUD�EDL[R

DSB Dual Side Band

DPSK Differential PSK

DSS Data Segment Synchronizer

DSu Data Segment Util

DVB-T Digital Video Broadcasting Terrestrial

ETSI European Telecommunication Institute

FCC Federal Communication Commitee

FEC Forward Error Detector

FFT Fast Fourier Transformer

FI Intermediary Frequency

GOP Group of Picture 

HDTV High Definition Television

IFFT Inverse Fast Fourier Transformer

IG Intervalo de Guarda

ISDB Integrated Service Digital Broadcasting Terrestrial

ISI Intersimbolic Interference

ISO International Standard Organization

ITU-R International Transmission Union - Radio
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JPEG Joint Photograph Expert Group

LOP Limit of Percebility

LVDS Low Voltage Differential Signaling

MDCT Modified Discrete Coseno Transformer

MPEG2 Moving Picture Expert Group 2

NHK Nihon Housou Kyoku

NTSC National Television System Commitee

OFDM Orthogonal Frequency Division Multiplex

PAL-M Phase Alternating Each Line

Preto-e-branco TV em preto-e-branco

PRBS Pseudo Random Binary Sequence

PSK Phase Shift Keying

QAM Quaternary Amplitude Modulation

QPSK Quaternary Phase Shift Keying

RDSI 5HGH�'LJLWDO�GH�6HUYLoRV�,QWHJUDGRV

RLC Run Length Code

RS Reed Solomon Code

SC Carrier Supressed

SECAM Sequence Couleur Avec Memory

SMR Signal Mask Rate

SET 6RFLHGDGH�GH�(QJHQKDULD�GH�7HOHYLVmR

SP Scatering Pilot

SPI Synchronous Parallel Interface

STV Standard TV

Taboo &DQDO�GH�79�SUREOHPiWLFR

Threshold Limiar

TMCC Transmission and Multiplexing Configuration Control

TPS Transmission Parameter Signal

TS Transport Stream

TTL Transistor Transistor Logic

Tu 7HPSR�ÓWLO�GH�6tPEROR

UHF Ultra High Frequency

UIT-R 8QLmR�,QWHUQDFLRQDO�GH�7HOHFRPXQLFDo}HV���5iGLR

Up Converter &RQYHUVmR�GH�)UHT�rQFLD�SDUD�DOWR

VHF Very High Frequency

VLC Variable Length Code

WM9 Windows Media 9
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