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3RP]� JI[�]IEVW� EKS�� MR�FVSEHGEWXMRK�EPP� XVERWQMXXIH�ERH�TVSGIWWIH� MRJSVQEXMSR�[IVI� WXVMGXP]�
EREPSK��IMXLIV�EW�QMGVSTLSRI���PMRI�PIZIP��SV�WTIEOIV�WMKREPW��SV�EW�WMKREPW�MR����:�XIGLRSPSK]��
&YX� XLI� PEWX� ]IEVW� LEZI� FVSYKLX� E�QENSV� GLERKI� MRXS� XLI� JMIPH� SJ� EYHMS� GSQQYRMGEXMSR�� XLI�
HMKMXEP�WMKREP�XVERWQMWWMSR�ERH�TVSGIWWMRK��[LMGL�LEW�FIIR�WXERHEVHM^IH�F]�XLI�%)7��

,S[IZIV��XLI�XVERWMXMSR�XS�I\GPYWMZIP]�HMKMXEP�WMKREP�XVERWQMWWMSR�ERH�TVSGIWWMRK�MR�FVSEHGEWX��
ERH�WSYRH�WXYHMS�ETTPMGEXMSRW�[MPP�XEOI�WSQI�]IEVW��HYVMRK�[LMGL�FSXL�W]WXIQW�[MPP�FI�TVIWIRX�
MR�TEVEPPIP��VIUYMVMRK�MRXIVJEGIW�XS�GSRZIVX�WMKREPW�JVSQ�EREPSK�XS�HMKMXEP�QSHI�ERH�ZMGI�ZIVWE��

8LMW� TETIV� TVIWIRXW� ER� IEW]�XS�YRHIVWXERH� MRXVSHYGXMSR� MRXS� %�(� WMKREP� GSRZIVWMSR� ERH�
I\TPEMRW� XLI� HMKMXEP� WXERHEVHW� ERH� XLIMV� XIVQMRSPSK]�� EW� [IPP� EW� WSQI� HMKMXEP� QIEWYVIQIRX�
GETEFMPMXMIW�SJ�XLI�%��(��
�
�
�

(-+-8%0�7-+2%07�%2(�%�(�'32:)68)67�
-R�SVHIV� XS� VITVIWIRX� ER�EREPSK� WMKREP� MR� E�HMKMXEP� JSVQEX�SV� XS�TVSGIWW�ER�EREPSK� WMKREP� MR� XLI�HMKMXEP�
HSQEMR��MX�MW�RIGIWWEV]�XS�GSRZIVX�MX�MRXS�E�HMKMXEP�WMKREP�F]�QIERW�SJ�ER�EREPSK�XS�HMKMXEP��%�(��GSRZIVXIV�
[LMGL�EWWMKRW�E�FMREV]�RYQFIV�TVSTSVXMSREP�XS�XLI�MRGSQMRK�EREPSK�WMKREP��GSRZIVWMSRW�SXLIV�XLER�FMREV]�
EVI�TSWWMFPI�FYX�SJ�RS�TVEGXMGEP�WMKRMJMGERGI���
�
3FZMSYWP]�� XLI�EGGYVEG]�SJ� XLI�HMKMXEP� VITVIWIRXEXMSR�HITIRHW�SR�LS[�QER]�FMXW�EVI�YWIH�XS�VITVIWIRX�
XLI�HMKMXEP�RYQFIV��7IZIVEP�JEGXSVW�MRJPYIRGI�XLI�GLSMGI�JSV�XLMW�RYQFIV�SJ�FMXW�WYGL�EW�GSRZIVWMSR�WTIIH��
XLI�HIQERHW�SJ�XLI�ETTPMGEXMSR��QIQSV]�GSRWYQTXMSR�ERH�SXLIVW��8LI�RYQFIV�SJ�FMXW�JSV�XLI�GSRZIVWMSR�
MW�GEPPIH�VIWSPYXMSR��8LI�RYQFIV�SJ�WXITW�XLEX�GER�FI�VITVIWIRXIH�[MXL�E�GIVXEMR�VIWSPYXMSR�GER�IEWMP]�FI�
GEPGYPEXIH� F]� TYXXMRK� XLI� VIWSPYXMSR� XS� XLI� TS[IV� SJ� X[S�� ;MXL� E� GYVVIRXP]� GSQQSR� GSRZIVXIV� JSV�
TVSJIWWMSREP�ETTPMGEXMSRW�TVSZMHMRK����FMX�VIWSPYXMSR��XLI�RYQFIV�SJ�WXITW�MW����!������FMXW��
�
�

�

�

Fig 1  Transfer Curves of an A/D Converter 

0MRIEVMX]�
8LI�%�(�XVERWJIV�GYVZI�SR�XLI�
JEV� PIJX� VITVIWIRXW� XLI�
XLISVIXMGEP� MHIEP�� 8LI� VI�
WYPXMRK� QE\MQYQ� GSRZIVWMSR�
IVVSV� MW� WLS[R� FIPS[� EW� E�
HIZMEXMSR� JVSQ� XLI� WXVEMKLX�
PMRI� XVERWJIV� GYVZI�� 8LI�
EFWSPYXI� IVVSV� RIZIV� I\GIIHW�
¡�07&��

8LI� EHNEGIRX� HMEKVEQ�
MPPYWXVEXIW� E� VIEP�� RSR�MHIEP�
XVERWJIV� GYVZI�� 8LI� QE\��
EFWSPYXI�IVVSV�MW�X[MGI�EW�LMKL�
�� HYI� XS� RSR�PMRIEVMX]� �� ERH�
GER�FI�WIIR�MR�XLI�PS[IV�HME�
KVEQ��MX�QE]�EXXEMR�ZEPYIW�YT�
XS���07&��
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Fig 2   Signal Sampling & Reconstruction 

�
8LMW�QIERW�XLEX�WMKREPW�[MXL�E�PIZIP�WQEPPIV�XLER�XLI�PEWX�FMX��GEPPIH�PIEWX�WMKRMJMGERX�FMX�SV�07&��GERRSX�FI�
QIEWYVIH� ERH� EVI� XLIVIJSVI� VIKMWXIVIH� EW� RSMWI� SRP]�� *SV� MRWXERGI��[MXL� E� ���FMX� GSRZIVXIV�� XLMW� RSMWI�
JPSSV�XLISVIXMGEPP]� MW����������!���������SV����H&��/IIT� MR�QMRH�XLEX�XLMW�H&�ZEPYI� MW� XLI�XLISVIXMGEP�
H]REQMG�VERKI�SJ�XLI�GSRZIVXIV��XSS��

)EGL� EHHMXMSREP� FMX� XLISVIXMGEPP]� MRGVIEWIW� XLI� H]REQMG� VERKI� SJ� ER� %('� F]� �� H&� �\� ����
'SRWIUYIRXP]��IEGL�FMX�PIWW�HIGVIEWIW�XLI�VIWSPYXMSR�F]���H&��÷�����

-R�TVEGXMGI��XLI�XLISVIXMGEP�H]REQMG�VERKI�GERRSX�RIZIV�VIEGLIH�HYI�XS�MQTIVJIGXMSRW�SJ�XLI�QIEWYVMRK�
HIZMGIW��%�QMRMQYQ�PSWW�SJ��H&�EP[E]W�LEW�XS�FI�GSRWMHIVIH��
�
-J� XLI�EREPSK� WMKREP� XS�FI� GSRZIVXIH� ZEVMIW�[MXL� XMQI�� MXW� GSRZIVWMSR� MRXS�RYQIVMG� ZEPYIW�QYWX�EPWS�FI�
HSRI� WYJJMGMIRXP]� JEWX� MR� SVHIV� EP[E]W� XS� VITVIWIRX� XLI� EREPSK� WMKREP� EGGYVEXI� IRSYKL�� -J� XLI� XMQI�
ZEVMEXMSR� MW� JEWX�� XLI� WEQTPIW�EPWS�LEZI� XS�FI� XEOIR�QSVI� JVIUYIRXP]� XLER�[MXL�E�WPS[P]�ZEV]MRK�WMKREP��
6IJIV�XS�Fig 2�JSV�E�KVETLMGEP�MPPYWXVEXMSR��
�
8LI�RYQFIV�SJ�QIEWYVIQIRXW�XLEX�EVI�XEOIR�TIV�WIGSRH�MW�GEPPIH�XLI�WEQTPMRK�JVIUYIRG]��J

W
���8S�QIEWYVI�

E�VETMHP]�ZEV]MRK�XMQI�WMKREP�WYGL�EW�E�LMKL�JVIUYIRG]�WMRI�[EZI��EX�PIEWX�X[S�QIEWYVIQIRXW�TIV�TIVMSH�
SJ�XLI�WMRI�[EZI�WMKREP�LEZI�XS�FI�XEOIR�XS�EPPS[�VIGSRWXVYGXMSR�SJ�XLI�SVMKMREP�WMKREP��8LMW�JEGX�MW�HIJMRIH�
MR�XLI�WEQTPMRK�XLISVIQ��

8LI�WEQTPMRK�VEXI�LEW�XS�FI�EX�PIEWX�X[MGI�EW�LMKL�EW�XLI�LMKLIWX�JVIUYIRG]�MR�XLI�WMKREP��

3V�� I\TVIWWIH� MR� ERSXLIV�[E]�� XLI� LMKLIWX� WMKREP� JVIUYIRG]� SRI�QE]� ETTP]� XS� ER�%�(� GSRZIVXIV�QYWX�
RIZIV�FI�LMKLIV�XLER�LEPJ�SJ�XLI�WEQTPMRK�JVIUYIRG]��-J�XLMW�XLISVIQ�MW�ZMSPEXIH��XLI�LMKLIV�JVIUYIRGMIW�
EVI�kQMVVSVIHk�EX�¡
J

W
�ERH�JSPHIH�FEGO�MRXS�XLI�WMKREP�FERH�VIWYPXMRK�MR�RSR�PMRIEV�HMWXSVXMSR�[LMGL�QE]�

FI�EYHMFPI�ERH�XLYW�QYWX�FI�EZSMHIH��WII�Fig 3����
�
*SV�XLMW�VIEWSR��EPQSWX�EPP�%�(�GSRZIVXIVW�YWI�ERXM�EPMEWMRK�JMPXIVW�XS�QEOI�WYVI�XLEX�RS�JVIUYIRGMIW�LMKLIV�
XLER�LEPJ�SJ�XLI�WEQTPMRK�JVIUYIRG]�GER�TEWW�XLVSYKL�XLI�GSRZIVXIV��
�

7EQTPMRK�
�
8LI�JMVWX�WMKREP�LEW�E�
JVIUYIRG]� QYGL�
PS[IV� XLER� XLI�
WEQTPMRK� JVIUYIRG]��
XLYW� VIWYPXMRK� MR� E�
GSVVIGX� WMKREP� VIGSR�
WXVYGXMSR���
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Fig 3   Mirroring of Frequencies 

�
4VSJIWWMSREP� EYHMS� IUYMTQIRX� LEW� XS� FI� EFPI� XS� LERHPI� JVIUYIRGMIW� YT� XS� ��O,^�� WS� XLI� QMRMQYQ�
WEQTPMRK� VEXI� VIUYMVIH� JSV� TVSGIWWMRK� EPP� JVIUYIRGMIW� MR� XLMW� WTIGXVYQ� MW� ��O,^�� ,S[IZIV�� HYI� XS� XLI�
JMRMXI�IHKI�WXIITRIWW�SJ�ERXM�EPMEWMRK�JMPXIVW�MR�XLI�VINIGXMSR�FERH��E�WEQTPMRK�JVIUYIRG]�SJ���O,^�SV�IZIR�
��O,^�MW�RIGIWWEV]��'SRWIUYIRXP]��XLIWI�X[S�WEQTPMRK�JVIUYIRGMIW�LEZI�FIIR�WXERHEVHM^IH�F]�XLI�%)7��
%� XLMVH� WEQTPMRK� VEXI� SJ� ��O,^�LEW� EPWS� FIIR� WXERHEVHM^IH� XS� GSZIV� XLI� ��O,^� EREPSK�FERH[MHXL� SJ�
FVSEHGEWX�UYEPMX]��
�

'SRZIVXIV�4EVEQIXIV�
;LIR�GLEVEGXIVM^MRK�E�GSRZIVXIV��X[S�JYVXLIV��GPSWIP]�VIPEXIH��TEVEQIXIV�SJ�MQTSVXERGI�EVI�XLI�PMRIEVMX]�
ERH�XLI�EGGYVEG]��I\TVIWWMRK�XLI�QERRIV�ERH�XLI�HIKVII�SJ�HIZMEXMSR�SJ�XLI�FMREV]�SYXTYX�JVSQ�XLI�MHIEP�
ZEPYIW��8LI� MREGGYVEG]�SJ�E�GSRZIVXIV� MW�GSQQSRP]�I\TVIWWIH� MR�07&��ERH�WXEXIW�F]�LS[�QER]�FMXW� XLI�
SYXTYX�QE]�FI�SJJ��VIJIV�EPWS�XS�Fig 1���
�
7XEFMPMX]�SJ�XLI�HMKMXEP�WMKREP��TEVXMGYPEVP]�EVSYRH�XLI�^IVS�GVSWWMRK�PMRI��MW�ERSXLIV�MQTSVXERX�TEVEQIXIV�SJ�
E� GSRZIVXIV�� )WTIGMEPP]� XIQTIVEXYVI� IJJIGXW� GER� MRJPYIRGI� MX�� (YVMRK� E� XVERWMXMSR� JVSQ� SRI� RYQFIV� XS�
ERSXLIV��QER]�SJ�XLI�MRXIVREP�W[MXGLIW�SJ�XLI�GSRZIVXIV�GSYPH�GLERKI�WMQYPXERISYWP]��-R�VIEPMX]�XLMW�MW�RSX�
EGLMIZEFPI�ERH�XLI�W[MXGLIW�GLERKI�XLIMV�WXEXI�SRI�WPMKLXP]�EJXIV�XLI�SXLIV��8LMW� PIEHW�XS�XLI�JEGX�� XLEX�
HYVMRK�XLI�WEQTPMRK�TIVMSH�ER�MRZEPMH�RYQFIV�MW�TVIWIRX�EX�XLI�SYXTYX��;MXL�E�(�%�GSRZIVXIV��YRHIJMRIH�
SYXTYX�ZSPXEKIW�FIX[IIR�X[S�WXITW�QE]�SGGYV��8LIWI�EVI�GEPPIH�KPMXGLIW��-R�TVEGXMGI��E�LSPH�WXEKI�OIITW�
XLI�SYXTYX�EX�XLI�SPH�ZEPYI�YRXMP�XLI�RI[�WEQTPI�LEW�WXEFMPM^IH��
�
%KEMR���TEVXMGYPEVP]�[MXL�(�%�GSRZIVXIVW��� MX�QE]�LETTIR�XLEX�XLI�MRTYX�WMKREP�GLERKIW�WS�JEWX�XLEX�XLI�
MRXIVREP�EQTPMJMIVW���IZIR�MJ�XLI]�W[MXGL�JEWX�IRSYKL���GERRSX�TVSZMHI�XLI�VIUYMVIH�ZSPXEKI�GLERKI�MR�XLI�
WLSVX� TIVMSH� SJ� XMQI� EZEMPEFPI�� XLYW� TVSHYGMRK�RSR�PMRIEV� HMWXSVXMSR�� 8LMW� IJJIGX� MW� GEPPIH� XLI� WPI[� VEXI�
PMQMXEXMSR�ERH�QYWX�RSX�FI�YRHIVIWXMQEXIH��
�
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3RGI�XLI�EREPSK�WMKREP�MW�GSRZIVXIH�MRXS�E�HMKMXEP�WMKREP��MXW�JYVXLIV�XVIEXQIRX�GER�FI�HSRI�MR�TEVEPPIP�SV�
WIVMEP��4EVEPPIP�TVSGIWWMRK��MR�[LMGL�EPP�R�FMXW�SJ�XLI�R�FMX�[MHI�WEQTPI�EVI�XVIEXIH�WMQYPXERISYWP]��[LIVI�R�
GER�FI�EW�LMKL�EW����JSV�EYHMS�WMKREPW���LEW�XLI�EHZERXEKI�SJ�FIMRK�JEWX�GSQTEVIH�XS�WIVMEP�TVSGIWWMRK��
FYX�VIUYMVIW�R�[MVIW�SV�WMKREP�TEXLW��4VEGXMGEP�MQTPIQIRXEXMSR�SJ�WYGL�GMVGYMXW�[SYPH�SJXIR�PIEH�XS�IMXLIV�E�
PEGO�SV�ER�I\GIWW�SJ�GSTTIV��HITIRHMRK�SR�XLI�ETTPMGEXMSR�XLEX�QMKLX�YXMPM^I�JI[IV�FMXW��
*SV�XLMW�VIEWSR�XLI�WXERHEVHM^EXMSR�GSQQMXXII�GLSWI�E�WIVMEP�JSVQEX�JSV�HMKMXEP�EYHMS�HEXE�XVERWQMWWMSR��
&IWMHIW� XLI� TYVI� EYHMS� WMKREP�� E� PSX� SJ� EHHMXMSREP� MRJSVQEXMSR� LEW� XS� FI� XVERWQMXXIH�� I�K�� MR� SVHIV� XS�
IREFPI�W]RGLVSRM^EXMSR�FIX[IIR�VIGIMZIV�ERH�XVERWQMXXIV��XS�MRGVIEWI�VIPMEFMPMX]�ERH�XS�IRGSHI�XLI�X]TI�SJ�
WMKREP��ETTPMGEXMSR�ERH�TEVEQIXIV��
%PP� XLIWI� JEGXW� VIWYPXIH� MR� XLI�%)7�)&9� WXERHEVH� JSV�HMKMXEP� WMKREP� XVERWQMWWMSR��%X� XLI� WEQI� XMQI�� XLI�
IEVPMIV�HI�JEGXS�WXERHEVH��MRXVSHYGIH�F]�7SR]�ERH�4LMPMTW�JSV�HMKMXEP�MRXIVJEGMRK��HYFFIH�74(-*���LEW�FIIR�
WXERHEVHM^IH�MR�-)'����JSV�YRFEPERGIH�GSRWYQIV�PMROW��
�
8LI�QEMR�HMJJIVIRGIW�SJ�XLI�TL]WMGEP�XVERWQMWWMSR�FIX[IIR�XLI�%)7�)&9�ERH�-)'����WXERHEVH�EVI�PIZIP��
MQTIHERGI�SJ�XLI�GEFPI�ERH�XLI�X]TI�SJ�GSRRIGXMSR��WII�EPWS�Table 1���
&SXL� XVERWQMWWMSR� WXERHEVHW� EVI� �� FIWMHIW� XLI� EJSVI�QIRXMSRIH� HMJJIVIRGIW� �� QSVI� SV� PIWW� MHIRXMGEP��
I\GITX� XLEX� XLI�%)7�)&9� WXERHEVH�HIJMRIW� XLI�TVSJIWWMSREP� JSVQEX�SRP]��[LMPI� XLI� -)'�WXERHEVH�GSZIVW�
FSXL�XLI�TVSJIWWMSREP�ERH�XLI�GSRWYQIV�JSVQEX��8LI�HMJJIVIRGI�FIX[IIR�XLIWI�JSVQEXW�[MPP�FI�I\TPEMRIH�
PEXIV��
�
-R�QSWX�ETTPMGEXMSRW��EYHMS�WMKREPW�GSQTVMWI�X[S�GLERRIPW�JSV�WXIVIS�VITVSHYGXMSR��8LI�WXERHEVHW�HIJMRI�
XLI�WIVMEP�XVERWQMWWMSR�SJ�FSXL�GLERRIPW�SRI�EJXIV�XLI�SXLIV��GSQTPIXIH�[MXL�EHHMXMSREP�MRJSVQEXMSR��
�

(IJMRMXMSR�
8LI� EYHMS� HEXE� SJ� IEGL� GLERRIP� MW� TEGOIH� MRXS� ��� FMX� TEGOEKIW�� GEPPIH� [SVHW�� 8LIWI� WXEVX� [MXL� E�
W]RGLVSRM^EXMSR�TVIEQFPI��PEWXMRK�JSYV�FMXW��JSPPS[IH�F]���FMXW�EY\MPMEV]�HEXE��*SPPS[W�XLI�EYHMS�HEXE�[MXL�
XLI� 07&� FMX� JMVWX�� ��� FMXW� EVI� VIWIVZIH� JSV� XLI� XVERWQMWWMSR� SJ� XLI� EYHMS� WMKREP�� MJ� JI[IV� EVI� YWIH�� XLI�
YRYWIH�FMXW� EVI� WIX� XS� ^IVS��%JXIV� XLEX� JSPPS[W� XLI� ZEPMHMX]� JPEK�� E�YWIV�FMX�� XLI� GLERRIP� WXEXYW�FMX� ERH�
JMREPP]�XLI�TEVMX]�FMX��
�

�

Fig 4   Subframe for 1-Chn. Audio Data (32 bit) 

�

�

Fig 5   Blockstart with X, Y and Z Preamble 

�
8LI�EY\MPMEV]�HEXE�FMXW�GER�FI�YWIH�XS�I\XIRH�XLI�EYHMS�[SVH�XS����FMXW��SV���EW�XLI�REQI�MQTPMIW���JSV�
XVERWTSVXMRK�EY\MPMEV]� MRJSVQEXMSR��8LI�ZEPMHMX]� JPEK� MRHMGEXIW�[LIXLIV� XLI�EYHMS�WEQTPI� MR� XLEX�[SVH� MW�
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ZEPMH� SV� RSX�� 8LI�YWIV� FMX� GER�FI�YWIH� JVIIP]�� EPXLSYKL� XLIVI�I\MWXW� ER�%)7� VIGSQQIRHEXMSR� �%)7��� ��
%27-�7�����������JSV�XLI�JSVQEX�SJ�XLI�YWIV�FMX��
�
%W�I\TPEMRIH�FIPS[��XLI�[SVHW�EVI�EP[E]W�KVSYTIH�XSKIXLIV�MRXS�FPSGOW�SJ�����[SVHW��8LI�QIERMRK�SJ�
XLI� WXEXYW� FMX� FIGSQIW� GPIEV� MR� XLI� GSRXI\X� SJ� E� KVSYT� SJ� ���� WXEXYW� FMXW� JVSQ� E� FPSGO�� EVVERKIH� MR�
WYFKVSYTW�SJ���FMXW��GEPPIH�F]XIW���E�HIXEMPIH�MRXIVTVIXEXMSR�SJ�XLIWI�F]XIW�[MPP�FI�KMZIR�PEXIV��8LI�TEVMX]�
FMX�MW�E�GLIGOWYQ�SZIV�XLI����FMX�[SVH�XS�JMRH�WMRKPI�FMX�IVVSVW��WII�EPWS�Fig 5���
�
3RI�FPSGO�SJ�XVERWQMWWMSR�GSRXEMRW�XLI�EJSVIQIRXMSRIH�����[SVHW�SJ�IEGL�GLERRIP�EW�MPPYWXVEXIH�MR�Fig 
5��)EGL�[SVH�MW�LIEHIH�F]�ER�MRHMZMHYEP�GLERRIP�TVIEQFPI��XLI�l<z�TVIEQFPI�QEVOW�XLI�%�GLERRIP�ERH�
XLI�l=z�TVIEQFPI�XLI�&�GLERRIP��%�WTIGMEP�TVIEQFPI��XLI�l>z�TVIEQFPI��VITPEGIW�XLI�l<z�TVIEQFPI�EX�
IEGL�FIKMRRMRK�SJ�E�FPSGO�XS�MRHMGEXI�XLI�WXEVX�SJ�E�RI[�FPSGO��
8LMW�EPPS[W� VIGIMZMRK�HIZMGIW� XS� XVMKKIV� XS� XLI�HEXE�WXVIEQ�ERH�JMRH�XLI�FIKMRRMRK�SJ�E�FPSGO��[LMGL� MW�
GPIEVP]�RIGIWWEV]�JSV�XLI�TVSTIV�MRXIVTVIXEXMSR�SJ�XLI�WXEXYW��
�

8VERWQMWWMSR�
7MKREP� XVERWQMWWMSR� MW� TIVJSVQIH� MR� XLI� WS�GEPPIH�&M4LEWI�QEVO�QSHI�� 8LMW�QSHI�LEW� FIIR� GLSWIR� XS�
QMRMQM^I�XLI�('�GSQTSRIRX�SJ�XLI�XVERWQMXXIH�WMKREP��8LI�MPPYWXVEXMSR�FIPS[��Fig 6��WLS[W�XLEX�E�PSKMGEP�
l�z�MW�VITVIWIRXIH�F]�E�TSPEVMX]�GLERKI�MR�XLI�QMHHPI�SJ�XLI�WSYVGI�WMKREP��[LMPI�E�PSKMGEP�l�z�HSIW�RSX�
WLS[�XLMW�XVERWMXMSR��*YVXLIVQSVI��IEGL�FMX�IRHW�[MXL�ERSXLIV�XVERWMXMSR��MRHITIRHIRXP]�[LIXLIV�MXW�ZEPYI�
MW�l�z�SV�l�z��2SXI�XLEX�XLMW�VIUYMVIW�XLI�GPSGO�SJ�XLI�HMKMXEP�FMXWXVIEQ�XS�FI�HSYFPI�XLI�WEQTPMRK�VEXI�
XMQIW�������GLERRIPW�[MXL����FMXW��[LMGL�PIEHW�XS�E�GPSGO�SJ�b�1,^�EX�E�WEQTPMRK�VEXI�SJ���O,^���
�

�

Fig 6   BiPhase Mode 

�

'LERRIP�7XEXYW�-RJSVQEXMSR�
)ZIV]� FPSGO� SJ� XLI� XVERWQMWWMSR� GSRXEMRW� ���� JVEQIW�� IEGL� [MXL� SRI� l'LERRIP� �z� [SVH� ERH� SRI�
l'LERRIP��z�[SVH��)EGL�[SVH�GSRXEMRW�SRI�GLERRIP�WXEXYW�FMX��8LMW�PIEHW�XS�����GLERRIP�WXEXYW�FMXW�TIV�
GLERRIP�ERH�FPSGO��;MXL�XLI�WXEVX�SJ�XLI�RI\X�FPSGO��XLI�GLERRIP�WXEXYW�HIJMRMXMSR�VIGSQQIRGIW��8LIWI�
����FMXW�EVI�KVSYTIH�XSKIXLIV�EW�F]XIW����FMXW��XLEX�GER�EPWS�VITVIWIRX�%7'--�GLEVEGXIVW��8LI�QIERMRK�SJ�
XLI�FMXW�ERH�F]XIW�MR�XLI�GLERRIP�WXEXYW�EVI�HMJJIVIRX�JSV�XLI�TVSJIWWMSREP�ERH�GSRWYQIV�JSVQEX��%GXYEPP]��
SRP]�FMX���ERH�FMX���SJ�XLI�GLERRIP�WXEXYW�MR�XLI�X[S�JSVQEXW�EVI�MHIRXMGEP�XS�IRWYVI�TVSTIV�HMWGVMQMREXMSR�
FIX[IIR�XLIWI�X[S�JSVQEXW��
�

4VSJIWWMSREP�*SVQEX�
8LI�MPPYWXVEXMSR�SJ�Fig 7�WLS[W�XLI�IRGSHMRK�SJ�XLI�GLERRIP�WXEXYW�FPSGO�JSV�XLI�TVSJIWWMSREP�JSVQEX��
�
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�

Fig 7   Professional Channel Status 

�

&]XI���
8LI� JMVWX� FMX� HIWMKREXIW� XLI� X]TI� SJ� JSVQEX�� %�
PSKMGEP� l�z� MRHMGEXIW� XLI� TVSJIWWMSREP� JSVQEX��
[LMPI�l�z�VITVIWIRXW�XLI�GSRWYQIV�JSVQEX��&MX���
MRHMGEXIW�[LIXLIV� XLI� XVERWQMXXIH�HEXE� MW�EYHMS�
HEXE��8LI�XLVII�lIQTLEWMWz�FMXW�HIJMRI�XLI�X]TI�
SJ�IQTLEWMW�YWIH��3J�XLI�IMKLX�TSWWMFMPMXMIW��SRP]�
��EVI�YWIH�ERH�XLI�SXLIVW�EVI�VIWIVZIH��
&MX� �� MRHMGEXIW� [LIXLIV� XLI� WSYVGI� WEQTPMRK�
JVIUYIRG]� LEW� FIIR� PSGOIH� SRXS� SV� RSX�� -J� XLMW�
FMX� MW� lYRPSGOz� XLIR� XLI� EYHMS� HEXE� MW� RSX�
VIPMEFPI�ERH�QE]�GSRXEMR�KEVFEKI��8LI�JSPPS[MRK�
FMXW���ERH���GSRXEMR� XLI� MRJSVQEXMSR�EFSYX� XLI�
WEQTPMRK�VEXI����O,^������O,^����O,^�ERH�lRS�
MRHMGEXMSRz� EVI� HIJMRIH�� 8LI� WEQTPMRK� VEXIW� EVI�
RSX�QIEWYVIH�FYX�WIX�F]�XLI�XVERWQMXXIV��

&]XI���
8LI�FMXW��� XS���IRGSHI� XLI� VIPEXMSR�SJ� XLI� X[S�
GLERRIPW�� -X� VERKIW� JVSQ� lRSX� MRHMGEXIHz� XS�

lX[S� GLERRIPz�� lWMRKPI� GLERRIPz� ERH�
lWXIVISTLSRMGz�� %PP� JYVXLIV� GSQFMREXMSRW� EVI�
VIWIVZIH�JSV�JYXYVI�ETTPMGEXMSRW��8LI�WIGSRH�JSYV�
FMXW� EVI� VIWIVZIH� JSV� XLI� lYWIV� FMXW�
QEREKIQIRXz�� HIJMRMRK� XLI� HIJEYPX� QSHI�� XLI�
l>�TVIEQFPIz� QSHI� ERH� E� YWIV� HIJMRIH�
ETTPMGEXMSR��%PP�SXLIVW�EVI�VIWIVZIH��

&]XI���
&]XI� ��HIJMRIW� XLI�YWI�SJ� XLI�EY\MPMEV]�FMXW� ERH�
XLI�PIRKXL�SJ�XLI�EYHMS�HEXE��8LI�JMVWX�XLVII�FMXW�
GSHI�XLI�QE\MQYQ�PIRKXL�SJ�XLI�EYHMS�HEXE�XS�
l2SX� HIJMRIHz�� l��� FMXWz�� l��FMXWz�� SV� l9WIV�
HIJMRIHz�� &MXW� �� XS� �� HIWMKREXI� LS[� PSRK� XLI�
EYHMS�HEXE�MR�XLI�TVIZMSYWP]�HIJMRIH�JVEQI�VIEPP]�
MW�� 6IHYGXMSRW� F]� ��� ��� ��� �� ERH� �� FMXW� EVI�
HIJMRIH��8LI�FMXW���ERH���EVI�VIWIVZIH��

&]XI���
&]XI� �� MW� GSQTPIXIP]� VIWIVZIH� JSV� JYXYVI�
ETTPMGEXMSR��

&]XI���
8LI� JMVWX� X[S� FMXW� HIJMRI� [LIXLIV� XLI� EYHMS�
WMKREP� MW� E� VIJIVIRGI� WMKREP� ERH� SJ� [LEX� X]TI��
[LMPI� XLI� VIWX� SJ� XLI� FMXW� MR� XLEX� F]XI� EVI�
VIWIVZIH��

&]XI���
'SQTPIXIP]�VIWIVZIH�JSV�JYXYVI�ETTPMGEXMSRW��

&]XI���XS���
8LIWIW� F]XIW� EVI� MRXIVTVIXIH� EW� E� WIX� ERH�
VITVIWIRX�XLI�EPTLERYQIVMG�GLERRIP�SVMKMR�HEXE��
8LI]� EVI� RSVQEPP]� VITVIWIRXIH� EW� %7'--�
GLEVEGXIVW�� 8LIVI� I\MWXW� RS� VIWXVMGXMSR� SR� XLI�
GLEVEGXIVW� XLEX� QE]� FI� VITVIWIRXIH�� )\EQTPIW�
EVI�l'(z��l6(%8z��l+)2z�SV�l%�z��

&]XIW����XS����
8LIWI� EVI� EKEMR� %7'--� HEXE� VITVIWIRXMRK� XLI�
GLERRIP�HIWXMREXMSR�HEXE��8LI�WEQI�VIWXVMGXMSR�EW�
JSV�XLI�GLERRIP�SVMKMR�HEXE�ETTPMIW��

&]XIW����XS����
8LIWI� JSVQ�ER�SRKSMRK� WEQTPI�GSYRXIV����FMXW�
[MHI�� )ZIR� XLSYKL� XLI� GSYRXIV� MRGVIEWIW� F]�
������YRMXW�TIV� WIGSRH�� XLI�QE\MQYQ�RYQFIV�
XLEX� GER� FI� VITVIWIRXIH� MW� ���� !� ��� ����� �����
�����8LI�GSYRXIV�VIWXEVXW�EX�^IVS�ETTVS\MQEXIP]�
IZIV]����LSYVW��

&]XIW����XS����
8LIWI� F]XIW� VITVIWIRX� MR� ���FMX� FMREV]� JSVQEX�
XLI�XMQI�SJ�HE]�SJ�XLI�WEQTPI�EHHVIWW��8SKIXLIV�
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[MXL�ORS[PIHKI�SJ�XLI�WEQTPI�EHHVIWW��XLI�XMQI�
HMJJIVIRGI� FIX[IIR� ER]� JVEQIW� GER� IEWMP]� FI�
GEPGYPEXIH��

&]XI����
8LMW� F]XI� GEVVMIW� MRJSVQEXMSR� EFSYX� XLI�
GSRJMHIRGI� SJ� XLI� HEXE� MR� XLI� GLERRIP� WXEXYW�
FMXW��&MXW���XS���EVI�EKEMR�VIWIVZIH��%�l�z�MR�FMX�
��WMKRMJMIW�XLEX�YRGIVXEMRX]�I\MWXW�MR�F]XIW���XS����
E�l�z�MR�FMX���MRHMGEXIW�E�TSWWMFPI�IVVSV�MR�F]XIW�

�� XS� ���� MR� FMX� �� F]XIW� ��� XS� ���� ERH� MR� FMX� ��
F]XIW����XS�����

&]XI����
8LMW�F]XI�GSRXEMRW�E����FMX�GLIGOWYQ��'6'��SZIV�
EPP� GLERRIP� WXEXYW� MRJSVQEXMSR� XS� MRHMGEXI�
TSWWMFPI� FMX� GLERKIW� HYVMRK� XVERWQMWWMSR�� 8LI�
TSP]RSQMEP�MW�

+�\��!�\��\��\��\��\����

'SRWYQIV�JSVQEX�
8LI�GSRWYQIV� JSVQEX�[EW� JSVQIH�SYX�SJ� XLI�IEVPMIV�7SR]�ERH�4LMPMTW�WXERHEVH��[LIVI�GST]�TVSXIGXMSR�
[EW�E�QENSV� GSRGIVR�� 8LI� GSRWYQIV� WXEXYW�FPSGO�HIJMRIW�QYGL� PIWW� MRJSVQEXMSR� XLER� XLI�TVSJIWWMSREP�
JSVQEX��3RP]�XLI�JMVWX�F]XIW�EVI�HIJMRIH��XLI�VIWX�MW�YRYWIH��
�

�

Fig 8   Consumer Channel Status 
�

&]XI���
8LI� YWI� SJ� XLI� JMVWX� FMX� MW� MHIRXMGEP� [MXL� XLI�
TVSJIWWMSREP� JSVQEX� XS� IRWYVI� EGGYVEXI�
MHIRXMJMGEXMSR� SJ� XLI� JSVQEXW�� 8LI� FMX� �� HIJMRIW�
EYHMS�SV�RSR�EYHMS�YWI��&MX�����EPVIEH]�HMJJIVIRX�
JVSQ� XLI� TVSJIWWMSREP� �� MW� XLI� GST]� TVSXIGXMSR�
FMX�� [MXL� XLMW� FMX� WIX� XS� ^IVS�� RS� GST]� SJ� XLI�
EYHMS�QEXIVMEP�MW�EPPS[IH��&MXW���XS���HIJMRI�XLI�
X]TI�SJ�EYHMS�HEXE��[LMPI�FMXW���ERH���EVI�EP[E]W�
WIX�XS�^IVS��8LI�WGLIQI�JSV�XLI�GST]�TVSXIGXMSR�
MW�RSX�]IX�JM\IH�FYX�YRHIV�HIZIPSTQIRX��

&]XI���
8LI�JMVWX�XLVII�FMXW�HIJMRI�XLI�GEXIKSV]�GSHI�XLEX�
HIXIVQMRIW�XLI�MRXIVTVIXEXMSR�SJ�XLI�RI\X�FMXW�MR�
XLEX�F]XI��

&]XI��
8LMW�F]XI�HIJMRIW� MR� MXW� JMVWX� JSYV�FMXW�XLI�WSYVGI�
RYQFIV�[MXL�07&�JMVWX��8LI�RI\X�JSYV�FMXW�HIJMRI�
XLI�GLERRIP�RYQFIV�JVSQ�l%z�XS�l3z��

&]XI���
8LMW�F]XI�HIGSHIW�XLI�WEQTPMRK�VEXI�MR�FMXW���XS�
���&MXW���ERH���HIJMRI�XLI�EGGYVEG]�SJ�XLI�GPSGO��
[LMPI�FMXW���ERH���EVI�VIWIVZIH��

&]XI���XS����
8LI�GSRXIRX�SJ�XLIWI�F]XIW�MW�VIWIVZIH�JSV�JYXYVI�
YWI��

)0)'86-'%0�6)59-6)1)287�
&IWMHIW� XLI� X]TI� SJ� MRJSVQEXMSR� GSRXEMRIH� MR� XLI� ZEVMSYW� F]XIW� SJ� E� FPSGO�� XLIVI� EPWS� I\MWX� QENSV�
HMJJIVIRGIW�FIX[IIR� XLI�TVSJIWWMSREP� ERH� GSRWYQIV� JSVQEX�SR� XLI�IPIGXVMGEP� WMKREP� PIZIP��8LI�%)7�)&9�
WXERHEVH�HIJMRIW�E�FEPERGIH�IPIGXVMGEP�WMKREP�XVERWQMWWMSR��[LMPI�XLI�-)'�WXERHEVH�HIJMRIW�ER�YRFEPERGIH�
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IPIGXVMGEP�SV�STXMGEP�PMRO��*YVXLIV�MQTSVXERX�TEVEQIXIVW�JSV�XLI�XVERWQMWWMSR�EVI�PMWXIH�MR�XLI�XEFPI�FIPS[��
�

8]TI� %)7�)&9� -)'�����

'SRRIGXMSR� <06� 6'%���STXMGEP�
&EP����9RFEP�� &EPERGIH� 9RFEPERGIH�
-QTIHERGI� ���Ω� ��Ω�
0IZIP� ���:�XS��:TT� ���:�XS����:�
6MWI���*EPP�XMQI� ��XS���RW� ��XS���������XS�����
'166� �:('� "���H&�
'PSGO�EGGYVEG]� RSX�WTIGMJMIH� -����¥���TTQ�

--��������
---��:EV�TMXGL�

8VERWQMWWMSR� &M4LEWI� &M4LEWI�
.MXXIV� ¥���RW� RSX�WTIGMJMIH�

Table 1 Difference between AES and IEC Standard 

�
8LI� PMWX� MW�RSX�GSQTVILIRWMZI�ERH�VIJPIGXW�WSQI�QENSV�HMJJIVIRGIW�SRP]��*SV�HIXEMPIH�I\TPEREXMSR�TPIEWI�
VIJIV�XS�XLI�VIWTIGXMZI�WXERHEVHW��
�

&EPERGIH�8VERWQMWWMSR�
8LI�FEPERGIH�XVERWQMWWMSR�STIVEXIW�[MXL����Ω�MQTIHERGI�ERH�EPPS[W�WMKREP�XVERWQMWWMSR�HMWXERGIW�SJ�YT�
XS�E�JI[�LYRHVIH�QIXIVW��8LI�EGGITXEFPI�GEVVMIV�PIZIP�LEW�XS�FI�FIX[IIR����:TT�ERH��:TT��8LI�PS[IV�
PMQMX�[EW�MRMXMEPP]�HIJMRIH�EX��:�FYX�LEW�FIIR�EHNYWXIH�XS�EGGITX�EPWS�WMKREPW�GSQMRK�JVSQ�ER�YRFEPERGIH�
XVERWQMWWMSR�[MXLSYX�XLI�RIIH�JSV�E�VI�EQTPMJMGEXMSR���
�

�

Fig 9   Balanced Connection 

�
%R�IEVP]�TYFPMGEXMSR�SJ� XLI�WXERHEVH�EPPS[IH�GSRRIGXMSR�SJ�YT�XS�JSYV�VIGIMZIVW���IEGL�[MXL�XLI����Ω�
MRTYX� MQTIHERGI���XS�SRI�XVERWQMXXIV��8LI�PSEH�MQTIHERGI�GSYPH�MR�XLMW�GEWI�ZEV]�JVSQ����Ω�HS[R�XS�
WSQI���Ω��GIVXEMRP]�MRJPYIRGMRK�XLI�UYEPMX]�SJ�XLI�PMRO��ER]�VIJPIGXMSR�MRGVIEWIW�XLI�TVSFEFMPMX]�SJ�IVVSVW���
,S[IZIV��JSV�QSVI�VIPMEFPI�WTPMXXMRK��MRXIVJEGI�GMVGYMXV]�SJJIVMRK�XIVQMREXIH�SYXTYXW�MW�VIGSQQIRHIH��
4PIEWI�RSXMGI�XLEX�JSV�KSSH�ERH�VIPMEFPI�6*�WLMIPHMRK��FSXL�IRHW�SJ�XLI�WLMIPH�LEZI�XS�FI�GSRRIGXIH��EW�
STTSWIH�XS�XLI�TVEGXMGI�MR�EYHMS�GSRRIGXMSRW��[LIVI���XS�EZSMH�KVSYRH�PSSTW���WSQIXMQIW�SRI�IRH�SRP]�
QE]�FI�GSRRIGXIH��
�
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9RFEPERGIH�8VERWQMWWMSR�
8LI�-)'�WXERHEVH�VIGSQQIRHW�ER�YRFEPERGIH�SV�STXMGEP�PMRO�[MXL�E�TIVQMXXIH�PIRKXL�SJ�YT�XS�XIR�QIXIVW���
&I� E[EVI� XLEX� XLI� STXMGEP� GSRRIGXMSR� [MXL� 8370-2/� GSRRIGXSVW� ERH� E� RSR�QSRS� QSHI� JMFIV� GER�
MRXVSHYGI�UYMXI�E�VIQEVOEFPI�EQSYRX�SJ�NMXXIV�MRXS�XLI�HMKMXEP�W]WXIQ��
�

�

Fig 10   Unbalanced Connection 

�

.MXXIV�

.MXXIV�MW�HIJMRIH�EW�XLI�XMQI�ZEVMERGI�FIX[IIR�XLI�MHIEP�ERH�EGXYEP�TSWMXMSR�SJ�ER�IHKI�SJ�E�HMKMXEP�WMKREP��
1SWX�MQTSVXERX�JSV�EYHMS�UYEPMX]�MW�XLI�NMXXIV�FIX[IIR�XLI�IHKIW�XLEX�XVMKKIV�XLI�%�(�GSRZIVWMSR��M�I��XLI�
IHKIW�SJ�XLI�<���=���ERH�>�TVIEQFPI��8LMW�X]TI�SJ� NMXXIV� MW�GEPPIH�[SVH� NMXXIV�� .MXXIV�FIX[IIR�RIMKLFSVIH�
FMXW�MW�QYGL�PIWW�GVMXMGEP��
�

�

Fig 11   Jitter 

�
8LI� %)7� WXERHEVH� HIJMRIW� SRP]� XLI� RSVQEP� NMXXIV� SJ� b��RW� ERH� WXEXIW� XLEX� XLI� GPSGO� NMXXIV� LEW� XS� FI�
WTIGMJMIH�QSVI�XMKLXP]��8LMW�EPPS[W�JSV�GSRWMHIVEFPI�PII[E]�MR�MRXIVTVIXMRK�GSQTPMERGI�[MXL�XLI�WXERHEVH��
.MXXIV�GER�EVMWI�SV�FI�lGVIEXIHz�EX�ER]�TSMRX�MR�XLI�WMKREP�TEXL��IWTIGMEPP]�SR�PMRIW�[LMGL�GEVV]�WMKREPW�[MXL�
WMQMPEV� GPSGO� JVIUYIRGMIW�� XLI� X[S� WMKREPW�QMKLX� MRXIVQSHYPEXI� PIEHMRK� XS�E� XMQI� ZEVMERGI�SJ� XLI�GPSGO�
WMKREP�� 1ER]� TVSJIWWMSREP� IUYMTQIRX� QERYJEGXYVIVW� XLIVIJSVI� TVSZMHI� NMXXIV� EXXIRYEXSVW� SV� GPSGO�
VIKIRIVEXSVW�EX�XLI�HMKMXEP�MRTYX��[LIVI�XLI�XMQI�ZEVMERGI�MW�QMRMQM^IH�SV�IPMQMREXIH��8S�XIWX�XLIWI�MRTYX�
WXEKIW��E�HMKMXEP�WMKREP�[MXL�HIJMRIH�NMXXIV�LEW�XS�FI�ETTPMIH�XS�JMRH�XLI�PMQMX�[LIVI�W]RGLVSRM^EXMSR�JEMPW��
8LI�VIWYPXMRK�NMXXIV�[MPP�FI�RSXMGIH�JMVWX�EW�MRGVIEWIH�HMWXSVXMSR�EX�XLI�SYXTYX�SJ�XLI�GSRZIVXIVW�HYI�XS�XLI�
XMQI�FEWI�RSR�PMRIEVMX]�SJ�XLI�GSRZIVWMSR��
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�
.MXXIV�GER�FI�I\TVIWWIH�IMXLIV� MR�XMQI��QSWXP]� MR�RW���HIWGVMFMRK�XLI�XSXEP�ZEVMERGI�SJ�XLI�XVERWMXMSR�SV�MR�
l9RMX�-RXIVZEP�?9-Az��[LIVI�XLI�EQSYRX�SJ�NMXXIV�MW�WIX�MR�VIPEXMSR�XS�XLI�WEQTPMRK�JVIUYIRG]���
�

)]I�4EXXIVR�8IWX���
8LI�I]I�TEXXIVR�XIWX�MW�XLI�SRP]�WXERHEVHM^IH�EYHMS�UYEPMX]�XIWX�MR�XLI�%)7�WXERHEVH��-X�VIUYMVIW�ER�EREPSK�
SWGMPPSWGSTI�[MXL�I\XIVREP�XVMKKIV�MRTYX�ERH�E�HMKMXEP�EYHMS�EREP]^IV�[MXL�XVMKKIV�SYXTYX��
�

�
8LI�VIEHMRK�SJ�XLI�VIWYPXW�VIUYMVIW�EHHMXMSREP�MRXIVTVIXEXMSR�
ERH� GEPGYPEXMSR�� )ZIV]� XVERWQMWWMSR� PMRI� LEW� E� PS[�TEWW�
GLEVEGXIVMWXMG��HMWXSVXMRK�XLI�WLETI�SJ�ER�MHIEP�WUYEVI�[EZI�
WMKREP�� 8MQI� MRWXEFMPMX]� EHHMXMSREPP]� ZEVMIW� XLI� ^IVS� GVSWWMRK�
SJ�XLI�WMKREP��
�
8LI� MPPYWXVEXMSR� MR� Fig 13� I\TPEMRW� LS[� XLI� I]I� TEXXIVR� MW�
GVIEXIH��8LI� MHIEP� WUYEVI�[EZI�WMKREP� MW�HMWXSVXIH� MR�E�[E]�
XLEX� MX� VIWIQFPIW� E� PS[TEWW� JMPXIVIH� WMKREP�� 8LI� XVMKKIV� MW�
W]RGLVSRSYW� [MXL� XLI� TSWMXMZI� IHKI� SJ� XLI� WUYEVI�[EZI�
WMKREP��8LI�XVEGI�WXEVXW�[MXL�XLI�TSWMXMZI�WPSTI��8LI�WGSTI�MW�
VI�XVMKKIVIH�SR�XLI�RIKEXMZI�IHKI�SJ�XLI�WUYEVI�[EZI�WMKREP�
XS� HVE[� XLI� XVEGI� SJ� XLI� RIKEXMZI� WLETI�� -J� XLI� FIEQ�
MRXIRWMX]�MW�LMKL�IRSYKL��XLI�WGVIIR�[MPP�WLS[�WIZIVEP�SJ�XLI�
XVEGIW��JSVQMRK�SRI�LEPJ�SJ�XLI�SZEP�I]I�TEXXIVR��
�
�

�

Fig 12   Wiring for Eye Pattern Test 

;MVMRK�JSV�)]I�4EXXIVR�8IWX�
8LI� WMKREP� XS� FI� XIWXIH� MW� JIH� XS� XLI�
ZIVXMGEP� E\MW� SJ� ER�SWGMPPSWGSTI�� 7MRGI�
XLI� WMKREPW� MW� XVERWQMXXIH� MR� FMTLEWI�
QEVO��IEGL�MRTYX�LEW�XS�FI�JIH�XS�SRI�
GLERRIP� SJ� XLI� WGSTI�� 8LI� WMKREP� SJ�
MRXIVIWX�MW�XLI�HMJJIVIRGI�FIX[IIR�XLI�
X[S�XVEGIW��[LMGL�GER�FI�SFXEMRIH�F]�
WYFXVEGXMSR��

8LI�XVMKKIV�SYXTYX�SJ� XLI�XVERWQMXXIV�
�M�I�� SJ� XLI�%��� LEW� XS� FI� GSRRIGXIH�
XS�XLI�XVMKKIV�MRTYX�SJ�XLI�WGSTI��XLI�
XVEGI�VIWXEVXW�EX�IEGL�GPSGO�XVERWMXMSR��

�

Fig 13   Forming the Eye Pattern 
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�
�
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Fig 15   Block Diagram of Digital Option 

�

�

Fig 14   Eye Diagram 
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ETTPMIH�EX�XLI�<06�GSRRIGXSV�SJ�EREP]^IV�GLERRIP�%��EYXS�HIXIGXSV�GER�FI�HMWEFPIH���
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1IEWYVIQIRX�*YRGXMSRW�

4IEO�0IZIP�
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�

�

Fig 16   Activation of the Digital Mode 

�
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.MXXIV�1IEWYVIQIRXW�
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�

Fig 17   Channel Status in PRO Mode 

�

Fig 18   Bit Statistics 

�

Fig 19   Carrier Level, Sampling Frequency & Jitter 
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EREPSK�QSHI�JVSQ����H&Y�XS��H&Y��8LI�EREP]^IV�[EW�WIX�XS�XLI�HMKMXEP�QSHI�VIEHMRK�XLI�%)7��FMXWXVIEQ�
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�

Fig 20   Printout of Mixed Signal Sweeps 
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Fig 21   Spectrum of a Low Level Input Signal 
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