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�¾cãîï�È
F�7çèÚ�e�3456ËÌÍ�GF�úDÙÚ,?�&'ßdb�6��È
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16APSK 16-ary Amplitude and Phase Shift Keying 
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32APSK 32-ary Amplitude and Phase Shift Keying 
�°�T¬�ZðF 32³�²�³´µÈ#$,üFOmn9�°T¬
ÕÖ��é 

8PSK 8-ary Phase Shift Keying 
8¬�Omn9T¬ÕÖ��é 

AGC Automatic Gain Control 
kTfG¶·é�e²�A�9îÕ
�§Fl7e²�A�9î e
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ALC Automatic Level Control 

kTA�9¶·é�e²�A�9îÕ
�§Fl7e²�A�9î¡

"�Û7ðF,�lfG�¶·�Fø
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BER Bit Error Ratio 

5���¥Í 
BCH code Bose-Chaudhuri-Hocquenghem code 

Ç�ì��¥u7/��g����¾����� 1Ïé 
BPF Band Pass Filter 


F±iÔäå�±iÔ�²�%E���,(Úûü/\�±iÔ�

²��mn,(FãP9né 
BPSK Binary Phase Shift Keying 

2¬�Omn9T¬ÕÖ��é 
BS Broadcasting Satellite 

11.7-12.2GHz�:<��9>Ç�,ü�±iÔ¯È�&'o	345
6Ý�Ù&'o	��ú�&'�çé 

C/N Carrie-to-Noise power ratio 
CN�éØ	ihe7�bhe��é 

DVB-S2 Digital Video Broadcasting via Satellite (2nd generation) 
DVBî®e��Omn9&'o	�&'op�	�¸9é 

FEC Forward Error Correction 
 e�?9qzr�D,¥¹²EÈ5���¥����F�7ÚÝ�

Ùû��ú���
���s½é 

���� 1-12



 
   

 

IBO Input Back Off 
�e½�¾cã 

IMUX Input Multiplexer 
�e89:>A¾3 

IP Internet Protocol 
Q�n4���>��?9 

ISDB-S Integrated Services Digital Broadcasting for Satellite 
,W� BSOmn9o	+,-[¯] CSOmn9o	�� 

LDPC Low Density Parity Check (codes) 
ït��z�Puu��é��Dvðuu�wD,¥ex,üF��

��é 
LSB Least Significant Bit 

ÔÛ�½QÇzÈ
,��ÉÊ�òyT5�� 
MPEG-2 Moving Picture Experts Group phase 2 

MPEGD,¥®e,ü�¨à�Þ7Ïé_`��Úbc��Ú01

RSð·çèðF 

MSB Most Significant Bit 
ÔÛ�½QÇzÈ
,��ÉÊ�òÎT5�� 

OBO Output Back Off 
7e½�¾cã 

ODU Out-Door Unit 
BS¹²?��Ç�±iÔ?�½4n4ré 

OMUX Output Multiplexer 
7e89:>A¾3 

PCR Program Clock Reference 
MPEG-2�6���ö÷¾��¾�	¹È×�,(F�úD�	�F
ËÌö÷²� 

QPSK Quadrature Phase Shift Keying 
4¬�Omn9T¬ÕÖ��é 

TMCC Transmission and Multiplexing Configuration Control 
ÓÔ��	�4@(ÕÖ����¥����
Í)ð·�	N01D��
F¶·���¶·²�é 

TS Transport Stream 
MPEG-2��6�������6�z4�é 

TLV Type Length Value  
�ÕP������	�F�ú�²���éÁ&�FO4n���Ú

½Q�P������ÁDO4nî&�é 
TWTA Traveling Wave Tube Amplifier 

.�iª�°béºD&'�²�o	Èg�èüÚ8Q¾�i¯g�

�°b7�§fg,üFé 
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2-1 ÐÑÒÓ 
� á�&'Omn9o	{e���¸�+,-������F�úÚ�{e�����D

ö��§õs���	�µD,F&'�	������é��Ù�	
��
r���ß

Z7�ÚåÍ:úDÚ²³ßdb�g���ä�	�����Ú��®9A4���49

cãÍ�{eÛ�Ge+,-{e��������op��;��é&�§ÚBSAT-3a ß
dbD,F&'�	����;�Ú&'�	
D+EF{e�����op+,-_`�

bcop�g��sÊõ���;��é���qrÚ{e��ÙÎÉ����ÍüD+�

§F�a,üF¸�+,-������§�F�7�op��é 
 
2-1-1 ½¼Ô"#$ÕÐÑÖ×ØÙÚÛÐÑ�34ÒÓ 
� ��Q���²��º�»¼�� 
� {e��È¨e�F�Q���²�D,F�� C/N »¼�����ú�ùe����é
32APSK 4/5D+�§Ú�Q���²�ON�ÉÊÙOFF�ÉÊD�k§1.4dB»¼��é
/Á���Ùæ§�Q���²� ONÈ������77��é 
 
�Y���®9A4�Ú�49cãÍ{eÛ�Ge 
� �49cãÍ 0.1Ú0.15Ú0.2Ú0.25 DÏ�§Ú�aQR������®9A4��uv
��éuv�qrÚ�aQR����Û7�§�49cãÍ 0.1Ú��®9A4�
32.5941Mbaud�{eÛ7��é 
 
�_���®9A4�Ú�49cãÍ{eÛÈ�~�i�ÝÞop 
� ÓÔ�~�iî8W�FQRÈ²³áÇ4ãz4C/N ��ùe�Ú~�i�ÝÞîÅ,�

�7�op��é 
�Â���ÈÙ 10105���ùËDáÇ4îq��ð�òÅ C/N�²³áÇ4ãz4C/N7��é 

 
���²³ßdb���D+EF`ñ¯]°ùe 
� ²³ßdb���D+EF�/2 �ã� BPSKz32APSK �`ñ¯]°�ùe��éùe
��æ§�ÉÊÈ`ñ¯]°î 34.5MHz/äÈ
F�7�op��é 
 
���'z���Ú²³ßdb���D+EF C/N25���¥Íùe 
� �/2�ã� BPSKz32APSK� IF���+,-²³ßdb���D+EF C/N25�
��¥Í�ùe��é16APSK+,- 32APSK�²³ßdb���DÏ�§ÙÚ��D�
�
Í"D�� C/N+OBOÛîòÅ7ðF OBOÛ�ò3 OBOÛ� ¬M 1.6�õ��ùe
�Úò3 OBOÛ�3g�§ C/N25���¥Í�ùe��éùe�qrÚ8PSK 3/4��
� C/NÙ 9.3dBÚ16APSK 3/4��� C/NÙ 11.8dBÚ32APSK 4/5��� C/NÙ 16.4dB
È
��é 



���ODU��ËD+EF C/N�
ý�ùe 
� 8PSK 3/4Ú16APSK 3/4Ú 32APSK 4/5 � 3��DÏ�§ÚODU�����ÉÊ��
� C/N��
ý�ùe��éùe�qrÚ8PSK 3/4� C/N�
ýÙ 0.0dBÚ16APSK 3/4
� C/N�
ýÙ 0.1dBÚ 32APSK 4/5� C/N�
ýÙ 0.4dBÈ
¥ÚODUD,F C/N�

ýî��Å,���op��é 
 
���×�"#ùe 
� ¹²¸�e��Hrq�b�±iÔ� 0 çè�4.5MHz ÝÈÕ
,(Ú8PSK 3/4Ú
32APSK 4/5�;<>:<A�m C/NÚ��¾A�m C/N�ùe��é�Íü�ÉÊÈF
£1dB/yÈ×�îoøÈ�F��op��é 
 
���67ËÌùe 
� 8PSK 3/4Ú32APSK 4/5�N`á�?4ì4/O?4ì4���Ú'z���Ú²³ßd
b���È�67ËÌ�ùe��é8PSK 3/4�67ËÌÙ 0.15sec/yÚ32APSK 4/5�
67ËÌÙ 0.12sec/yÈ
¥Ú�Íü�ÉÊÈF�	�µD+EF67ËÌî��Å,�
�7�op��é 
 
 
2-1-2 ½¼Ô"#$ÕÐÑÖ¸¹½¼ÐÑ}ÜÝÐÑÞß~�34ÒÓ 
 
� �yz��+,-&'�	���x��Ç�4n 
� ²³ßdb���ùeqr��_�Ú��®9A4� 32.5941MbaudÚ�49cãÍ 0.1
�{eÛ�3g�Úæ§�ÕÖ��D+�§�Q���²� ONÈùe��;��éÝ�Ú
ßdb�Ts³DÏ�§ÙÚ�/2�ã� BPSKÚQPSKÚ8PSKDÏ�§ÙghTs7�Ú
16APSK+,- 32APSKDÏ�§Ù��
Í"Dò3 OBODj�Û��e��é 
 
�Y�yz��+,-&'�	��D+EF`ñ¯]°ùe 
� �/2 �ã� BPSKz32APSK �`ñ¯]°�ùe��éæ§�ÕÖ��È`ñ¯]°î
34.5MHz/äÈ
F��op��é 
 
�_�yz��+,-&'�	��D+EF C/N25���¥Íùe 
� yz��+,-&'�	��D+�§�/2�ã� BPSKz32APSK� C/N25���¥
Í�ùe��éùe�qrÚ&'�	��D+�§Ú8PSK 3/4���C/NÙ 8.7dBÚ16APSK 
3/4��� C/NÙ 11.6dBÚ32APSK 4/5��� C/NÙ 16.2dBÈ
��é 
 
 



���ODU��ËD+EF C/N�
ý�ùe 
� &'�	��D+�§ 8PSK 3/4Ú16APSK 3/4Ú 32APSK 4/5 � 3 ��DÏ�§Ú
ODU(Out-Door Unit)�����ÉÊ��� C/N��
ý�ùe��éùe�qrÚ8PSK 
3/4� C/N�
ýÙ 0.1dBÚ16APSK 3/4� C/N�
ýÙ 0.1dBÚ 32APSK 4/5� C/N�

ýÙ 0.2dBÈ
¥ÚODUD,F C/N�
ýî��Å,���op��é 
 
���×�"#ùe 
� &'�	��D+�§¹²¸�e��Hrq�b�±iÔ� 0 çè�4.5MHz ÝÈÕ

,(Ú8PSK 3/4Ú32APSK 4/5�;<>:<A�m C/NÚ��¾A�m C/N�ùe��;
��é�Íü�ÉÊÈF£1dB/yÈ×�îoøÈ�F��op��é 
 
���TLV¸��Tsu� 
� &'�	��D+�§ TLV(Type Length Value)¸��u���;��éTLV¸�DÏ�
§ÙÚ188byte� TLV����î�	��È
¥Ú�QrÈx²�����î���ÉÊ
D��������Dµ���È
F�7�op��é 
 
���sÊõ�º� 
� _ �̀bcÀ¹��g��sÊõ���;��é_ �̀bcÀ¹�	DÏ�§Ù 8PSK 3/4
D,F HDTV 4À¹� 1ßdb�	+,- QPSK 1/2D,F���	Ú32APSK 4/5D,
F SHV�64�4�Q5m������1À¹� 1ßdb�	Ú8PSK 3/4D,F SHV1À¹
� 2 ßdb½9¾�	� 3 Ä-��46È�	����;��éæ§�ÉÊD+�§Ú�
�D�	È�F��op��é 
 
���SHV�64�4�Q5m���ÂNHKîpqß� 7680x4320/60/P�_`7 22.28
9::<��9bÞçèðF�6��é�����È�g��_`²�ÙÚG NoÍè�
D,¥ G1/G2/B/R�â?�¥4���î 3840x2160Noçè#$,ü§�Fé 
 



2-2 ÐÑàá 
2-2-1 ÐÑ��â 
� ���ÙÚá�&'Omn9o	{e���ö�¸�+,-ö����op����7

�¡"7�Fé 
 
2-2-2 ÐÑ¤ãäåæ 
2-2-2-1 ×ØÙÚÛÐÑ 
É�Â���o	RSST� 
FËÂ  
2007/11/26z2007/12/6Â 
� �Q���²��º�»¼�� 
� ��®9A4���49cãÍ{eÛ�Ge 
� ~�i�ÝÞop 
2007/12/10z2007/12/12Â 
� 'z��� C/N25���¥Íº��ùe 
2007/12/13z2007/12/20Â 
� ²³ßdb��� C/N25���¥Íº��ùe 
� ODU��Ë� C/N�
ýùe 
2007/12/21Â 
� ×�"#ùe 
� 67ËÌùe 
 
2-2-2-2 ¸¹½¼ÐÑç 
É�Â���o	)�n4 
FËÂ  
2008/2/4z2008/2/8Â&'�	�� 
� `ñ¯]°ùe 
� C/N25���¥Íº��ùe  

(32APSK 1/4Ú1/3Ú2/5�=�) 
� ODU��Ë� C/N�
ýùe  

(8PSK 3/4 Ú16APSK 3/4) 
 
2008/2/25z2008/2/27Âyz���  
� �Ç�6A4n4��� `ñ¯]°ùe 
� �Ç�6A4n4��� C/N25���¥Íº��ùe 

èéêHëìí�

î�ïDðñòó ô�

Nòõ ö÷»¼ø0q��

ù�ïDFñòó ô�



2-2-2-3 ¸¹½¼ÐÑú 
É�Â���o	)�n4 
FËÂ 2008/4/22z2008/4/24�  
� C/N25���¥Íº��ùe (32APSK 1/4Ú1/3Ú2/5) 
� ODU��Ë� C/N�
ýùe (32APSK 4/5) 
� ×�"#ùe 
� TLVTsu� 
� sÊõ��8PSK HDTV 4À¹�	� 
 
É�Â���o	)�n4�	²�Ú���o	RSST��¹²� 
FËÂ2008/5/15�  
� sÊõ� 

� 32APSK SHV1À¹�	 
� 8PSK½9¾ SHV1À¹�	)�  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
2-2-2-4 ×ØÙÚÛ¡Gû_·x¸¹ºpq5»¼ü�LM�ºý0�	.�
+/0 
É�Â���o	)�n4 
FËÂ2008/2/20z2008/2/22  
� ²³ßdb���D,F 8PSK HDTV 4À¹�	O� 
� ²³ßdb���D,F 32APSK SHV 1À¹�	 
� ²³ßdb���D,F 8PSK ½9¾ SHV1À¹�	O� 

î�ïDðñòó ô�

èéêHëìí�

ù�ïDFñòó ô�

þ7�bj�}Hé �#~

Nòõ ö÷»¼ø0q��

±��T0W������äDF	��


±����

±éò� �
±��º��U��

±���5ÊºX�V.b�

±	�5;�b������

Nòõ »¼����ã�

±éò� �#��

±éò� �
±���
o0��U��



2-2-3 ÐÑ��ÒÓ 
2-2-3-1 ½¼Ô"#$ÕÐÑÖ×ØÙÚÛÐÑ�Ð���ÒÓ 
� ��Q���²��º�»¼�� 
� �Q���²�D,F�� C/N»¼�����úÚ32APSK 4/5DÏ�§Ú²³ßdb
���D+EF�Q���²���7�zz�ÉÊ�²³áÇ4ãz4C/N �ùe��;
��éùeQRÙ/y�7+¥È
Fé 
� 32APSK 4/5 
� ��®9A4�Â33Mbaud 
� �49cãÍÂ0.1 
� OBOÂ3.5dB 
� ODUT¬�bÂ£81.25dBc/Hz�1kHzcã)��� 
 
�Y���®9A4�Ú�49cãÍ{eÛ�Ge 
 �49cãÍ 0.1Ú0.15Ú0.2Ú0.25DÏ�§Ú8PSK 3/4Ú32APSK 4/5�²³ßdb��
�D+EF²³áÇ4ãz4C/No�ÓÔ���®9A4�DÏ�§ùe��éùeD+�
§Ù/y��aQR�Â�§ùe��;��é 
� ��®9A4�Ù`ñ¯]°î 34.5MHz /äÈ
¥ÚISDB-S �`ñ¯]°

(33.77MHzÚ�í]A4���Û)�×Bð�òf��®9A4��ó�Û7�Ú8D
ó�Û,¥Å,���®9A4�� 3³+�Ge�F 

� 8PSK 3/4�²³áÇ4ãz4C/NoÙÚ85.3dBHz�,� BSOmn9o	�ÇQ;6
�¯]° 28.86MHz
�¥� C/NÛ 10.7dB¬¦�/y7�F 

� 32APSK 4/5�²³áÇ4ãz4C/NoÙÚ96.83dBHz�120cm¹²?��ÇÈòÜa
3456ËÌÍ 99.5%D¬¦�/y7�F 

� ²³áÇ4ãz4C/No ���ÙÚ~�iD,FÝÞÚODU �ÝÞ��	�ÚâE�
~�î×ËD8W�FÉÊ� C/No�ùe�F 

� ²³ßdb�Ts³�eÙÚ8PSKÙgh³TsÚ32APSKÙ OBO=3.5dB7�F 
 
�_���®9A4�Ú�49cãÍ{eÛÈ�~�i�ÝÞop 
� ��®9A4�7�49cãÍ�{eÛ�3g�Ú~�i
¥/ê�� 2 Ä-�QRÈ²
³áÇ4ãz4C/N �ùe�ÚC/N �
ý�aú�éß~�i7�~�i�¹-Ê'(Ù
ÓÔÄ-u���é�qr,¥Ú~�i�ÝÞîÅ,��7�op��é 
 
���²³ßdb���D+EF`ñ¯]°ùe 
� ²³ßdb� OMUX ãP9n7eD+EF�/2 �ã� BPSKz32APSK �6�¾�Ç
�i-ÕÖ²��`ñ¯]°�ùe�Ú`ñ¯]° 34.5MHz/äÈ
F�7�op��é 
���IF���Ú²³ßdb���D+EF C/N25���¥Íùe 



� �/2�ã� BPSKz32APSK�æ��
ÍD2�Ú�\�b��I�§¹² C/N��e
�Ú¹² C/N D2�F5���¥Í�ùe��é5���¥Í�ùe¥Q��Ù\��

�BCH�����Á��¥Í7��éð+ÚQÖî����'ü§�Fî·�ç�op�
F�úÚ¹²²��?�6nA4����æ§��46ÈÉM��é 
LDPC��Ù ¡ð5���¥Íº��ñ�ÚBER=10-5/ÎÈÙ�ù5��Ô 1095��

+�È5���¥Íî eÛDÒ¢�F�úÚ5���¥ÍùeÙ/y�QRÈ�;��é 
� 5���¥Í�ùeäåÂBER=10-2c4ì4z10-8c4ì4 
� BER=10-4/ÎD+EF�ù5��ÔÂ1095�� 
� BER=10-4ð�çÏ BER=10-5/ÎD+EF�ù5��ÔÂ5�1095�� 
� BER=10-5/yD+EF�ù5��ÔÂ10105�� 
ÎÉùe�I�5���¥ÍÙ�ùËÌ�¶"ÎÚ10-8 c4ì4È
Fé�� C/N Ù

BER=10-11� C/N7ex�ÚÎÉùeqr����0�§ BER=10-11D¬¦�F C/N��
� C/N7�§37��é/7�IÙ¬M 1-1D��é 
 
���ODU��ËD+EF C/N�
ý�ùe 
� £¤�¹²?��Ççè ODUr�-º¥\�ÚODUr�hiêÞ¥D¿B¬E�¹²
�µD²³ßdb7e²���e�Ú8PSK 3/4 Ú16APSK 3/4Ú32APSK 4/5� 3�46
DÏ�§ ODUrñ¥Ãê�D+EF C/N�
ý�ùe��é 
 
���×�"#ùe 
� 8PSK 3/4+,- 32APSK 4/5�²³ßdb7e²�D2�Ú¹²¸�e��Hrq�±
iÔÕ�bD+EF�419±iÔ¦�� 0 çè�4.5MHz ÝÈÕ
,(Ú8PSK 3/4Ú
32APSK 4/5�;<>:<A�m C/NÚ��¾A�m C/N�ùe��;��é±iÔ¦�
Ù 0.5MHz6��>7�Ú;<>:<A�m C/NÚ��¾A�m C/NÙ/y�ex7��é 
� ;<>:<A�m C/NÂC/N�-4dBçè 0.1dB6��>È�I,(Ú¹²¸�×�î

1�Ìøù�F C/N 
� ��¾A�m C/NÂ×�oò?@çè C/N� 0.1dB6��>Èïy,(Ú×�î\ü
F C/N 

 
���67ËÌùe 
� 8PSK 3/4Ú32APSK 4/5�N`á�?4ì4/O?4ì4���Ú'z���Ú²³ßd
b���È�67ËÌùe��;��é67ËÌÙMPEG-2 TS á�?4ì4�e³�n
Q�?4@� ToÚMPEG-2 O?4ì47e³�nQ�?4@� Te 7�ÚâÄ���D+
�§Ú67ËÌ=To-Te�ùe��é



2-2-3-2 ½¼Ô"#$ÕÐÑÖ¸¹½¼ÐÑ}ÜÝÐÑÞß~�Ð���ÒÓ 
� �yz��+,-&'�	���x��Ç�4n 
� ²³ßdb���ùeqr��_�Ú��®9A4� 32.5941MbaudÚ�49cãÍ 0.1
�{eÛ�3g�Úæ§�ÕÖ��D+�§�Q���²� ONÈùe��;��éÝ�Ú
ßdb�Ts³DÏ�§ÙÚ�/2�ã� BPSKÚQPSKÚ8PSKDÏ�§ÙghTs7�Ú
16APSK+,- 32APSKDÏ�§Ù��
Í"Dò3 OBODj�Û��e��é 
 
�Y�yz��+,-&'�	��D+EF`ñ¯]°ùe 
� yz��DÏ�§ÙÚ�Ç�6A4n47eD+EF�/2 �ã� BPSKz32APSK �6
�¾�Ç�i-ÕÖ²��`ñ¯]°�ùe�Ú̀ ñ¯]° 34.5MHz�����7�op
��é 
� &'�	��DÏ�§ÙÚ&'�	��g 7m ¹²?��Ç7eD+EF�/2 �ã�
BPSKz32APSK �6�¾�Ç�i-ÕÖ²��`ñ¯]°�ùe�Ú`ñ¯]°

34.5MHz�����7�op��é 
�_�yz��+,-&'�	��D+EF C/N25���¥Íùe 
� �/2�ã� BPSKz32APSK�æ��
ÍD2�Ú�\�b��I�§¹² C/N��e
�Ú¹² C/N D2�F5���¥Í�ùe��é5���¥Í�ùe¥Q��Ù\��

�BCH�����Á��¥Í7��éð+ÚQÖî����'ü§�Fç·�ç�op�
F�úÚ¹²²��?�6nA4����æ§��46ÈÉM��é5���¥ÍùeÙ

²³ßdbõ�7×9��IÈ�;��é 
 
���ODU��ËD+EF C/N�
ý�ùe 
� £¤�¹²?��Ççè ODUr�-º¥\�ÚODUr�hiêÞ¥D¿B¬E�¹²
�µD&'�	��g 7m ¹²?��Ç7e²���e�Ú8PSK 3/4 Ú16APSK 3/4Ú
32APSK 4/5� 3�46DÏ�§ ODUrñ¥Ãê�D+EF C/N�
ý�ùe��é 
 
���×�"#ùe 
� 8PSK 3/4+,- 32APSK 4/5�&'�	��g 7m¹²?��Ç7e²�D2�Ú¹²
¸�e��Hrq�±iÔÕ�bD+EF�419±iÔ¦�� 0 çè�4.5MHz ÝÈÕ

,(Ú8PSK 3/4Ú32APSK 4/5�;<>:<A�m C/NÚ��¾A�m C/N�ùe��
;��é±iÔ¦�Ù 0.5MHz 6��>7�Ú;<>:<A�m C/NÚ��¾A�m C/N
Ù/y�ex7��é 
� ;<>:<A�m C/NÂC/N�-4dBçè 0.1dB6��>È�I,(Ú¹²¸�×�î

1�Ìøù�F C/N 
� ��¾A�m C/NÂ×�oò?@çè C/N� 0.1dB6��>Èïy,(Ú×�î\ü
F C/N 



���TLV¸��Tsu� 
� 8PSK 3/4È TLV�4@�����3QrÂ188Byte��²���	�Ú���QÖÈ�
§�F�7��m�¾?ÇÇQ�D,¥op��éÝ�ÚTLV �4@�²�î5���¥
�L���ÉÊÚ��� NULL
î�'üF�7�op�F�úé�	²�D�\�b�
�I�§5���¥�þ,�ÚNULL �����µ�?§��m�¾?ÇÇQ�D,¥o
p��é 
 
���sÊõ�º� 
� � _`�bcÀ¹��g��sÊõ���;��é_`�bcÀ¹�	DÏ�§Ù 8PSK�
3/4D,F HDTV 4À¹� 1ßdb�	+,- QPSK 1/2D,F���	Ú32APSK 4/5D
,F SHV1À¹� 1ßdb�	Ú8PSK 3/4D,F SHV1À¹� 2ßdb½9¾�	� 3
Ä-��46È�	����;��éÝ�Úp\��ZðF BS¹²?��Ç(45cm/120cm)
È¹²���Ú��D¹²È�F�7�op��é 
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 DëD�×ØÙÚÛÐÑ�
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 DëF�¸¹½¼ÐÑ}�� ÐÑÞß~�

Í#� ÐÑ��� ÒÓ�
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�
cb��	�#�RS�

 !"#�

×ØÙÚÛ$%À�
 ìFê&éõ��E� �Z(��

cb��	�# 'NE'�� ��RS !()�

�F
�
+0;5.�	±��567%

ü�Â�*��

��567%+�Ó,-.¡/_�+0;5.�	

¡*�Àä×Øom�7��JEN0 ¡1��

�ì
�
23¨45�¤���

JEN OP�	Q�%�
23¨45�67� JEN OP�	Q�%¡1��

}�~� 89ô:;1��
×ØÙÚÛ� 'I<= 7X5q>?�Zû
ä@EF +7

	 è&éõAìFê&éõ ��ay	m�ä89B�;¡1�

}C~�
D� $%Àä×ØÙÚÛ$%À

JEN OP�	Q�%1��

D� $%Àä×ØÙÚÛ$%À�Z(�@EF +7	

è&éõAìFê&éõ �E"#$%�O���JEN OP�	Q

�%¡1��

}F~�
'G< HIJ��

JEN OP�	Q�%1��

×ØÙÚÛ$%À�Z(� K&éõ�ìE�äDLê&éõ�ìE�ä�

ìFê&éõ��E� � 'G< HIJ� JEN OP�	Q�%1��

}M~� hiNO1��
×ØÙÚÛ$%À�Z(� K&éõ�ìE�äìFê&éõ��E� �

PËVÊË.0p JENä��y.0p JEN 1��

}k~� QRJ�1��

K&éõ�ìE�äìFê&éõ��E� �o0��U�Eº��U�$

%Àä�Ý$%Àä×ØÙÚÛ$%À��QRJ�1

��

I/� �opq� mn�

}ú~�
ÜÝÐÑä¸¹½¼ÐÑ�

89ô:;1��

	m0�.�q�>?ä¸¹½¼ÐÑ�@EF +7	

è&éõAìFê&éõ ��ay	m�ä89ô:;¡1��

}S~�
ÜÝÐÑä¸¹½¼ÐÑ�

JEN OP�	Q�%1��

ÜÝÐÑä¸¹½¼ÐÑ�Z(�@EF +7	 è&éõA

ìFê&éõ�E"#$%�O��JENOP�	Q�%1�

}�~�
'G< HIJ��

JEN OP�	Q�%1��
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��é
µ�§Ú/Á���Ùæ§�Q���²� ONÈ������77��é 

��� 5� cb��	�#�9��[�×Øom�7��C/N C�34 

� 'G< 9��hè��

cb��	 'N� DL���

cb��	 '��� Dð�q�

 
2-3-2 +0;5.�	ä��567%�ü�Â�*� 
2-3-2-1 ½¼RS�Z(�{�-. 
� ��®9A4��Ge�FD
��§ÙÚ/yD��QR��	�F�77�Fé 

� `ñ¯]°�99%he¯]°�Ù 34.5MHz/y�hiID,F¶l� 
� `ñ¯]°Ù,��o	��7×y�,���7�ñÊ�� 
� o	&'�7eÙ,��&'7×w�he�QR� 
� 8PSK�3/4��3456ËÌÍÙ,���7×y�òÜa 99.�¶��3456QR� 

�� C/N� 10.7dB/y�TC8PSK�Ú45cm¹²?��Ç 
� 32APSKDÏ�§ÙÚ120cm¹²?��ÇÈòÜa 99.5%/Î�3456QR� 
� :<��9Ì~�îÅ,� 

� ÎÉ¶lQR��_����®9A4��GeQR�/yD��é 
(1)  ~�iî
FÉÊ��� C/N�QR�~��QRÙ
 6�õ� 

� 8PSK�3/4��ÉÊ��� C/Nî ISDB-S�TC�PSKÚ10.7dB/28.86Mbaud��
� C/No�85.30dBHz�ÚòÜa 99.7%Ú¹²?��Ç� 45cm�/y 

� 32APSK(4/5)��� C/Nî 22.2dB/28.86Mbaud��� C/No=96.83dBHzÚòÜa
99.5%Ú¹²?��Ç� 120cm �/y 

� �� C/N���Ù~�iD,FÝÞÚODU�Out-Door Unit� 
� �Q���²����âe��õ²��Ù ON7�F 

(2)  ×�º�D,FQR 
� �� C/N���Ù~�iD,FÝÞÚODU�ÝÞ��	 
� ISDB-S�×�"#/yÈ
F�7 



 

(3)  `ñ¯]°D,FQR 
� `ñ¯]°î 34.5MHz�×Bð� 

(4)  �49cãÍÙ 0.1Ú0.15Ú0.2Ú0.25DÏ�§uv�Ú�üè�ßçè 1Ï�Ge�Fé 
(5)  ,���7�ñÊ�QR 

� `ñ¯]°î ISDB-S�×Bð�Û7�F(33.77MHzÚ�í]A4���Û)  
  

 6� � ���o]½¾�

�

�

�

�

�

 
� 1Â32APSK� TWTTs³Ù½�¾cã�OBO�3.5dB7��é 
� 2ÂISDB-S���®9A4�Ù 28.86Mbaud  

 
2-3-2-2 ��$�Z(�{�-. 
o	�k��5��A4�ª«��N�,7���³çè/y��	�Fé 

(1) 6���
�¥�5��A4�îñÔ7ðF�7 
(2) ��®9A4�[Mbps]�ÅÔ³/yî 4·/ä7ðF�7 

 
2-3-2-3 ×ØÙÚÛ�[�ÐÑ 
��ä¨ÙÚâ�49cãÍ¸DÏ�`ñ¯]° 34.5MHz ����òf��®9A4�/y

� 4³��49cãÍì7DGe�Úâ��®9A4�D2�F²³áÇ4ãz4C/N�ùe�
�é
 7D`ñ¯]° 34.5MHz����òf��®9A4����é 

 
 7� 89ô:; 34.5MHz¡/_�9:+0;5.�	 

 
 
 
 
 
 
ùeÙÚ/y�QRD+�§�ð��é 

(1) ~�ð��ODUð� 
(2) ~�
¥�ODUð� 
(3) ~�
¥�ODU
¥ 
��D�g�F ODUÙ¬M��õé 
 

�23}ãÓ JEN �1�O�~� �23�

·x K&éõ��ìE�
� ·x K&éõ��ìE�
�

·x K&éõ��ìE�
� DéGèëé�HJK&éõ
�

·x ìFê&éõ���E�
� ·x K&éõ��ìE�
�

·x ìFê&éõ���E�
� DéGèëé�HJK&éõ
�

��567%� 9:+0;5.�	�

	�D� ìì�L�I�í�h�

	�D�� ìF�ð�I�í�h�

	�F� ìD�q�I�í�h�

	�F�� ìD�F�I�í�h�



 

8PSK 3/4+,- 32APSK 4/5���qr�ô 1Ú
�Ú+,-ô 2Ú
¹D��éð+Úùe
ÛÙ C/No D�3�§���é×ôD+�§Ú>�����Èq$%F�ÙÚ× ��®9A4
��á�&'�� 8PSK�~�i7�§01�Ú,èD ODU����?@È²³áÇ4ãz4
C/N�ùe��F�È
FéÝ�Ú~�i� ISDB-S�28.86MbaudÚ¸=0.35�7��ÉÊF×
ôD��é 
ô 1 ,¥Úá�&'Omn9o	��+,- ISDB-S �~�i7��ÉÊ��� C/NoÙuv
×wÛÈ
��é8PSK DÏ�§ÙÚ
 2 D��â�49cãÍD2�Fòf��®9A4�D
+�§Ú�� C/No��eÛ�����é 
ô 2,¥Úá�&'Omn9o	���~�i7��ÉÊ��� C/NoÙÚISDB-S�~�i7

��ÉÊD�k§ 0.1dB+��
��é32APSKDÏ�§FÚ
 2D��â�49cãÍD2�
Fòf��®9A4�D+�§Ú�� C/No��eÛ�����é 
ð+Ú32APSK DÏ�§ÙÚ (3)�QRÈ 33MbaudÚ¸=0. Ú�Q�������¹²¸�
� OFF7��ÉÊ�qrFô 2DàÉ���ºJ� PILOT OFF�õ�é�Q��� OND��
ÉÊÙÚl 1.4dB���»¼îVèü�é 
à(§Ú¸=0.1Ú0.2 DÏ�§Ú1.5MHz »Öçè�×�"# C/N �aúF��F���éq
r�
 ¼D��é��®9A4�Ú�49cãÍ�¹-Ê'(7�§Ú33Mbaud ¸=0.1��
46 �+,- 31.9Mbaud ¸=0.2��46 2��Y�¥DÏ�§ùe��é 

½�46 �33Mbaud ¸=0.1��  ;<>:< C/N=-2.6dBÚ��¾ C/N=-2.8dB 
½�46 2�31.9Mbaud ¸=0.2�� ;<>:< C/N=-3.7dBÚ��¾ C/N=-3.9dB 
�üè�qr,¥Ú�49cãÍD,�§ 1.1HB ��îVèü�F��Ú�ÍüFJ�ï�

C/NÝÈ�¾D×���È
��é 



 

½V�*Ä DÏ�§���®9A4�2 |¨¿À ùeqr 
ùeQR�

V�*Ä��¨%³��aÁÂÀÃ´���®9A4�Â�^M2}©ª«¬z��MC}©ª«¬��

­Z­Âl aMK¬Z��­®¯�T¬�bÂ��³°V�M�2¬Z±¨L²³Dfòó 67ø�	´´�

ß~�iÂá�&'Omn9o	�V�*Ä��¨%³��aÁÂÀÃ´�¨��*®Z°* � � Ä-�

|¨¿ÀÂáÇ4ãz4|¨¿Ä­Z­Ä�aÂÀÅ³��®9A4�´�

OMUO

OMUS

ON

ONUK

ONUI

ONUM

ONUN

ONUT

ONUR

ONUQ

ONUO

ONUS

OT

OTUK

OTUI

OTUM

OTUN

OTUT

ISUT MP MPUT MK MKUT MI MIUT MM MMUT MN

�«¬¡����­®,1,³

<
L¾
.�
­²
;
=
¸³

OD6¹�¿n<L¾.Èp«4Y�A�*�GSSUSRW:

ÀVPUK

ÀVPUKT

ÀVPUI

ÀVPUIT

ÀVPUK������%OD6¹��Á���CJÁ�

ÀVPUKT����%OD6¹��Á���CJÁ�

ÀVPUI������%OD6¹��Á���CJÁ�

ÀVPUIT����%OD6¹��Á���CJÁ�

ÀVPUK�����
6C;½6�OD6¹��Á���CJÁ�

ÀVPUKT���
6C;½6�OD6¹��Á���CJÁ�

ÀVPUI�����
6C;½6�OD6¹��Á���CJÁ�

ÀVPUIT���
C6;½6�OD6¹��Á���CJÁ�

 
� D��×ØÙÚÛÐÑ34�K&éõ
�

 
 8� ��£aÂÃ*] OD6¹ ÏÈ��>�<L¾��hÄÅaÆ�

�
om�7��JEN

�'è'�hè��

23¨�·x¸¹�

ºpq5»¼
�

�JEN �$�
�hè��

23¨�·x¸¹�

ºpq5»¼
�'G<�

�JEN �$�
�hè��

23¨�DéGèëé
�'G<

�JEN �$�
�hè��

 ¡	�D���

ìì�LI�í�h�
q�L� 	�	� 	�D� 	�D�

 ¡	�D���

ìF�ðI�í�h�
q��� 	�	� 	�D� 	�D�

 ¡	�F���

ìD�qI�í�h�
q��� 	�	� 	�	� 	�	�

 ¡	�F���

ìD�FI�í�h�
q��� 	�	� 	�D� 	�D�

� � Ç��h�ÒÈ!7p��� �¾ ��É l�



 

½����*Ä DÏ�§���®9A4�2 |¨¿À ùeqr�

ùeQR�

����*Ä�%¨2³��aÁÂÀÃ´���®9A4�Â�^M2}©ª«¬z��MC}©ª«¬��

­Z­Â�M2¬Z³¸ÆaM�´�¨��Ma¬Z³¸ÆaM�2ÚaM�ÚaM�2´���

­®¯�T¬�bÂ��³°V�M�2¬Z±¨L²³Dfòó 67ø�	´´�

ß~�iÂá�&'Omn9o	�V�*Ä��¨%�

³��®9A4�Ú�49cãÍÙ�~�i7× ´¨�*®Z°*�

|¨¿ÀÂáÇ4ãz4|¨¿Ä­Z­Ä�aÂÀÅ³��®9A4�´�

SMUT

SN

SNUT

ST

STUT

SR

SRUT

SQ

ISUT MP MPUT MK MKUT MI MIUT MM MMUT MN

�«¬¡����­®,1,³

<
L
¾
.
�­
²;
=
¸³

MI0D6¹�¿n<L¾.Èp«4Y�A�*�GSSUTW:

ÀVPUK����;�VMUT²;

ÀVPUKT��;�VMUP²;

ÀVPUI����;�VMUP²;

ÀVPUIT��;�VMUP²;

ÀVPUK����;�VMUT²;��%OD6¹��Á���CJÁ�

ÀVPUKT��;�VMUP²;��%OD6¹��Á���CJÁ�

ÀVPUI����;�VMUP²;��%OD6¹��Á���CJÁ�

ÀVPUIT��;�VMUP²;��%OD6¹��Á���CJÁ�

ÀVPUK����;�VMUT²;�
6C;½6�OD6¹��Á���CJÁ�

ÀVPUKT��;�VMUP²;�
6C;½6�OD6¹��Á���CJÁ�

ÀVPUI����;�VMUP²;�
6C;½6�OD6¹��Á���CJÁ�

ÀVPUIT��;�VMUP²;�
6C;½6�OD6¹��Á���CJÁ�

De-./����

 
 

� F�×ØÙÚÛÐÑ34�ìFê&éõ
�

 
 

 9� ��£aÂÃ*] MI0D6¹ ÏÈ��>�<L¾��hÄÅaÆ� �

�
om�7��JEN

�'è'�hè��

23¨�·x¸¹�

ºpq5»¼
�

�JEN �$�
�hè��

23¨�·x¸¹�

ºpq5»¼
�'G<�

�JEN �$�
�hè��

23¨�DéGèëé
�'G<

�JEN �$�
�hè��

 ¡	�D���

ìì�LI�í�h�
Dq�L� 	�D� 	��� 	���

 ¡	�D���

ìF�ðI�í�h�
Dq��� 	�F� 	��� 	���

 ¡	�F���

ìD�qI�í�h�
Dq�F� 	�F� 	��� 	���

 ¡	�F���

ìD�FI�í�h�
Dq�D� 	�D� 	�ì� 	�ì�



 

� � Ç��h�ÒÈ!7p��� �¾ ��É l�

 
½×�"# |¨¿ ùeqr�

ùeQR�

����*Ä�%¨2³��aÁÂÀÃ´�

­Z­Â�M2¬Z�

¹²±iÔÂZ*�K±Ç³È±Æ��2C}L²´�

­®¯�� Ä-�Â��°V�M�2¬Z±¨L²³�ÉL² cã)��´ÚL�°CaM2�¬Z±¨L²³�ÉL² cã)��´� � Ä

-�

ß~�iÂá�&'Omn9o	�V�*Ä��¨%�³��®9A4�Ú�49cãÍÙ�~�i7×

 ´�

±iÔcã)��ÂaL²ÚÄ�M2L²Ú°�M2L² � � Ä-� �

de�46 Â��®9A4� ��}©ª«¬Ú�49cãÍ aM��

de�46YÂ��®9A4� ��M^}©ª«¬Ú�49cãÍ aM��

×�"# |¨¿ ùe�I�

� ;<>:<A�m |¨¿�

OÜ �Â�Qr�6�)��� |¨¿ Û�°2¬Z D�e�

OÜYÂ¹²¸�hó� ­ÊÊ¨­¿ �F�

OÜ_Â×�îoò�FÝÈ |¨¿ �Î«Ú×�oòÁÚ��Ìøù�FÛ�;<>:< |¨¿ 7

�F�

� ��¾A�m |¨¿�

OÜ�ÂOÜ_�;<>:<A�m |¨¿ çè |¨¿ � aM�¬Z 6��>È�
,(Ú×�îÙÍü

� |¨¿ ���¾A�m |¨¿ 7�F�

O KP� Ø`�  <L¾ �hÄÅ�

�

 
 
 
 
 
 
 

� 'G<� ê��ëKD�F�hè�Eòó�Dfòó 67ø�	
�

d��ç�ììI�í�h� ¡	�D� d��ú�ìD�qI�í�h� ¡	�F�

&md0e�'N� &md0e�'��� &md0e�'N� &md0e�'���

PËVÊË�

JEN�hè��

��y�

JEN�hè��

PËVÊË

JEN�hè��

��y

JEN�hè�

PËVÊË

JEN�hè��

��y�

JEN�hè��

PËVÊË�

JEN�hè��

��y�

JEN�hè��

¢£¡	òó� ëF��� ëF�q� ëF�L� ëF�q� ë� ë� ë� ë�

¢£¡�D��Iòó� ëF�L� ëF�K� ëF�L� ëF�q� ëì�ð� ëì�q� ë� ë�

¢£¡ëD��Iòó� ëF�L� ëF�q� ëF�ð� ëì�D� ë� ë� ë� ë�

� 'G<� ò��ëL	��Dhè�Eòó�Dfòó 67ø�	
�

d��ç�ììI�í�h� ¡	�D�

&md0e�'N�

PËVÊË�

JEN�hè��

��y�

JEN�hè��

¢£¡�D��Iòó� ëì��� ëì�q�



 

 
 
 
2-3-2-4 +0;5.�	�§¤ 
²³ßdb��D+�§ÙÚ8PSK3/4Ú32APSK7FD
 7D��òf��®9A4�/yD+
�§Ú�e�� C/No Û�����é��î�§ÚòFá�5��A4�îoøÈ�F¸=0.1Ú
��®9A4� 33.6Mbaud 7��QRFG�Ë7ðFîÚ,� BS Omn9o	�`ñ¯]°
(33.77MHzÚ�í]A4���Û)F�	�§��®9A4��uv�Féµ�§Ú�49cãÍ
0.1D+�§ÚBSOmn9o	�`ñ¯]° 33.77MHz7ðF��®9A4�(32.68MbaudÚ�
í]A4���Û)/y7��é 

 
Ý�Ú��®9A4��uvD
��§ÙÚ/y�QRF�	�Fé 
 (a) 6���
�¥�5��A4�îñÔ7ðF�7 
(b) ��®9A4�[Mbps]�ÅÔ³/yî 4·/ä7ðF�7 

 (a)Ú(b)Ùo	�k��5��A4�ª«��N�,��	��QRÈ
Fé 
 
ÝÍÚQR(a)DÏ�§uv�Fé{e��D+�§Ú��®9A4� SrË�6���
�¥�

5��A4�ÙÚ��
Í 1/4Ú 1/3Ú 2/5Ú 1/2Ú 3/5Ú 2/3Ú 3/4Ú 4/5Ú 5/6Ú 7/8Ú 9/10 D

2�§/y��ÈaúèüFé 
� Sr×5/120×( 8ä 10ä 12ä 15ä 18ä 20ä 22ä 24ä 25ä 26ä 27)/5810×188 
� = ( 8ä 10ä 12ä 15ä 18ä 20ä22ä 24ä 25ä 26ä 27) ×188×5×Sr/120/5810 
� = ( 8ä 10ä 12ä 15ä 18ä 20ä 22ä 24ä 25ä 26ä27) ×Sr×47/34860 
 
Î�,¥Ú34860 �5ÔÈ��®9A4��G��ü�Ú6���
�¥�5��A4�ÙÚ

47bps�ñÔ5�5��A4�7ð¥QR(a)����Fé 
QR(b)���®9A4�[Mbps]�ÅÔ³/yî 4·/ä7ðF�úDÙÚ34860D 5�5Ô�

Ìw�F�7�Fï�î
Féµ�§Ú34860�5 �5ÔÈÚ32.68�106 �×Bð�òf��®

9A4�ÙÚ/y7ðF 
� 34860� 935�32.5941 Mbaud (6���
�¥�5��A4�Ù 10bps�ñÔ5) 

 
� /Î�qr,¥Ú 

�49cãÍ    0.1 
��®9A4�� 32.5941 Mbaud 

7�F�î�Ý��7�BèüFé 
 
ð+Ú����®9A4��ÉÊ���5��A4��188½Q��MPEG-2 TS�A4���

 11D��é 

 11� ��P�	.�	 



 

��LM� K&éõ�ìE�� DLê&éõ�ìE�� ìFê&éõ��E��

��P�	.�	� Lq�L	KKK�I�¥�� qF�KDDK��I�¥�� DFL��LDL	�I�¥��

� 120slotæ§�× ÕÖ��7��ÉÊ�Û



 

2-3-3 +0;5.�	ä��567%ü�Â��23¨�¦s() 
��ä¨Â��®9A4�7�49cãÍ�{eÛ�3g�Ú~�i�ÝÞîÅ,��7

�Ú�� C/NùeÈop�Fé 
ùeQR 
��®9A4�Â32.5941Mbaud 
�49cãÍÂ0.1 
�Q���²�ÂON 
8PSK OBOÂ0.7dBÚ 16APSK OBOÂ1.5dBÚ 32APSK OBOÂ3.5dB 
�~�ÍÎÂBS17ch  
ß~�ÍÎÂBS15ch 
���IÂ~�i� 
¥/ð� � 2Ä-�QRÈ�� C/N�ùe�ÚC/N�
ý�aúF 
� ~�i
¥/ð�D+EF�� C/N �ùeqr�
 12 D��é¬M 1-3 D6�¾�9�
����é 
 

 DF� 23¨45�¤��ãÓ JEN 1�34�

1��

Í#�

�23��èéDð�i
�

�1� JEN OP�	Q�%O�
�

�23}èéD��i~� 23§À

JEN�hè��

235��

JEN�hè��

JEN�

�$�hè�

ç� ·x ìFê&éõ��E�� ·x ìFê&éõ��E�� DL�D� DL�F� 	�D�

ú� ·x ìFê&éõ��E�� ·x DLê&éõ�ìE�� DL�D� DL�F� 	�D�

S� ·x ìFê&éõ��E�� DéGèëé� DL�D� DL�ì� 	�F�

�� ·x ìFê&éõ��E�� ·x K&éõ�ìE�� DL�D� DL��� 	�ì�

C� ·x DLê&éõ�ìE�� ·x K&éõ�ìE�� DD�q� DD�q� 	�	�

F� ·x K&éõ�ìE�� ·x K&éõ�ìE�� q�	� q�	� 	�	�

M� DéGèëé� ·x K&éõ�ìE�� D	�D� D	�D� 	�	�

�



 

2-3-4 ×ØÙÚÛ$%À�Z(�89ô:;1� 
��ä¨Â²³ßdb� OMUX ãP9n7eD+EF�/2 �ã� BPSKz32APSK �6
�¾�Ç�i-ÕÖ²��`ñ¯]°�ùe�Ú̀ ñ¯]° 34.5MHz�����7�op
�Fé 
� ²³ßdb���x��Ç�4n�
 13D��éâÕÖ���&'ßdb½�¾cã�

 14D��éð+Ú²³ßdb��D+EF 16APSK+,- 32APSK�½�¾cãÙÚ
²³áÇ4ãz4C/NÈOBOîòÅ7ðF OBO�ò3 OBO����Dùe�Úò3 OBO
Û�3g��é�¬M 1-6�õ) 
 

 Dìï×ØÙÚÛÐÑ�¨ÓcmÆ�q�

+0;5.�	� ìF��q�DI�í�h�

��567%� 	�D�

��LM� @EF +7	 è&éõ�©&éõ�K&éõ�DLê&éõ�ìFê&éõ�

"#$%� DE��DEì�FE��DEF�ìE��FEì�ìE���E���EL�ðEK�qED	�

�

 D�ï!��LM�¸¹ÙÚÛ 'è' Â���

"#$%� @EF�è&éõ� ©&éõ� K&éõ� DLê&éõ� ìFê&éõ�

DE�� �

�

�

�

�

	���

�

�

�

�

�

	�ð�

�

�

�

�

�

	�ð�

D�F�� D�K��

DEì� D�F�� D�q��

FE�� D�F�� F�	��

DEF� D���� F�D��

ìE�� D���� F�ð��

FEì� D�L�� F�q��

ìE�� D�ð�� F�q��

�E�� D�q�� ì����

�EL� D�q�� ì�ð��

ðEK� D�q�� ��D��

qED	� F���� �����

 
� 
 13��Ç�4n�3g�Ú²³ßdb�í]A4n47eD+EFÕÖ²��`ñ¯
]°�ùe��éùeqr�
 15D��éÝ�Ú¬M 1-3D6�¾�Ç������é 

 
 



 

 D�ï×ØÙÚÛ$%À�89ô:;���

 
��LM� "#$%� 89ô:;��Iòó��

@EF +7	 è&éõ� DEF� ìì���

©&éõ� ìE�� ìì���

K&éõ� ìE�� ìì���

DLê&éõ� DE�� ìì�ì�

DLê&éõ� DEì� ìì�ì�

DLê&éõ� FE�� ìì���

DLê&éõ� DEF� ìì�F�

DLê&éõ� ìE�� ìì�F�

DLê&éõ� FEì� ìì�D�

DLê&éõ� ìE�� ìì�F�

DLê&éõ� �E�� ìì�F�

DLê&éõ� �EL� ìì�F�

DLê&éõ� ðEK� ìì�F�

DLê&éõ� qED	� ìì�D�

ìFê&éõ� DE�� ìì�F�

ìFê&éõ� DEì� ìì�F�

ìFê&éõ� FE�� ìì�F�

ìFê&éõ� DEF� ìì�F�

ìFê&éõ� ìE�� ìì�D�

ìFê&éõ� FEì� ìì�	�

ìFê&éõ� ìE�� ìì�D�

ìFê&éõ� �E�� ìì�D�

ìFê&éõ� �EL� ìì�	�

ìFê&éõ� ðEK� ìF�q�

ìFê&éõ� qED	� ìì�	�
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DE�� ë��D�� ëF�K�� F�ì�� ëF�L�� 	���� ëF�F�� 	�L��

DEì� ë��	�� ëF�K�� D�F�� ëF���� 	���� ëF�D�� 	�ð�

FE�� ëì�	�� ëF���� 	�L�� ëF�F�� 	���� ëD�K�� 	�L��

DEF� ëD�K�� ëD���� 	�ì�� ëD�ì�� 	���� ë	�q�� 	�L��

ìE�� ë	���� ë	�ì�� 	�F�� ë	�D�� 	���� 	�ì�� 	�L��

FEì� 	�ì�� 	���� 	�D�� 	�K�� 	���� D�F�� 	�K��

ìE�� D�	�� D�F�� 	�F�� D���� 	���� D�K�� 	�L��

�E�� F�	�� F�F�� 	�F�� F���� 	���� F�K�� 	�L��

�EL� F���� F�L�� 	�D�� F�q�� 	���� ì�ì�� 	�ð��

ðEK� F�q�� ì�D�� 	�F�� ì���� 	���� ì�K�� 	�ð��

qED	� ì�K�� ì�q�� 	�D�� ��F�� 	���� ��L�� 	�ð��
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DE�� ëF�D�� ëD�F�� 	�q�� ëD�	�� 	�ð�� ë	�ì�� 	�q��

DEì� ëD�	�� ë	�L�� 	���� ë	�F�� 	�ð�� 	���� D�D��

FE�� 	�	�� 	�ì�� 	�ì�� 	�L�� 	�ð�� D�ì�� D�	��

DEF� D�F�� D���� 	�F�� D�ð�� 	�ð�� F��� D�	��

ìE�� F���� F�L�� 	�D�� ì�D�� 	�ð�� ì�K�� D�F��

FEì� ì�ì�� ì���� 	�F�� ì�K�� 	�ð�� ����� D�	�

ìE�� ��	�� ��F�� 	�F�� ��K�� 	�ð�� ����� D�ì��

�E�� ��	�� ��ì�� 	�ì�� ��K�� 	�ð�� L���� D�F��

�EL� ����� ��L�� 	�D�� L�ì�� 	�ð�� ð�	�� D����

ðEK� ��q�� L�D�� 	�F�� L�ð�� 	�ð�� ð���� D�ì��

qED	� L�K�� L�q�� 	�D�� ð�L�� 	�ð�� K�ì�� D����
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DE�� D�D�� F�L�� D���� ì�	�� 	�ð�� ì�ð�� D�D��

DEì� F�F�� ì�F�� D�	�� ì�L�� 	�ð�� ��ì�� D�D�

FE�� ì�D�� ��	�� 	�q�� ����� 	�ð�� ��D�� D�D��

DEF� ����� ��D�� 	�ð�� ��ð�� 	�ð�� L���� D�ì��

ìE�� ��ð�� L�F�� 	���� L�q�� 	�ð�� ð�L�� D����

FEì� L�ð�� ð�	�� 	�ì�� ð�K�� 	�ð�� K���� D����

ìE�� ð�q�� K�F�� 	�ì�� q�ì�� 	�ð�� D	�	�� D�K��

�E�� q�D�� q�ì�� 	�F�� D	���� 	�ð�� DD�F�� D�q��

�EL� q�ð�� q�q�� 	�F�� DD�D�� 	�ð�� DD�K�� D�q��

ðEK� D	���� D	�ð�� 	�ì�� DF�D�� 	�ð�� DF�K�� F�D��

qED	� DD���� DD�L�� 	�F�� Dì���� 	�ð�� D��F�� F�L��
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DE�� F�q�� ì�K�� 	�q�� ��F�� D�F�� L���� F�L��

DEì� ��D�� ��	�� 	�q�� L�	�� D�F�� ð�F�� F�F��

FE�� ��D�� L�	�� 	�q�� ð�	�� D�F�� K�F�� F�F��

DEF� L�L�� ð�ð�� D�D� q�D�� D���� D	���� F�K��

ìE�� K�	�� K�K�� 	�K�� q�K�� D���� DD�ì�� F����

FEì� q�D�� q���� 	�ì�� D	���� D�L�� DF�D�� F�ð��

ìE�� D	�F�� D	�L�� 	���� DD�K�� D�ð�� Dì���� F�q��

�E�� DD�ì�� DD�L�� 	�ì�� Dì�F�� D�q�� D��D�� ì����

�EL� DD�q�� DF�F�� 	�ì�� Dì�ð�� D�q�� D��L�� ì����

ðEK� DF���� DF�q�� 	���� D��L�� D�q�� DL���� ì�L��

qED	� Dì���� Dì�K�� 	�ì�� D��L�� F���� DK�	�� ��F��
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DE�� ����� ð�F�� D�ð�� K�ì�� D�K�� D	�D�� F�q�

DEì� L���� ð�ð�� D�ì�� q�ì�� D�q�� DD�F�� ì����

FE�� ð�F�� K���� D�F�� D	���� F�	�� DF���� ��D��

DEF� q�F�� D	�F�� D�	�� DF�	�� F�D�� D��D�� ì�q��

ìE�� D	�L�� DD�ì�� 	�ð�� Dì�	�� F�ð�� D��ð�� �����

FEì� DD�ð�� DF�D�� 	���� Dì�K�� F�q�� DL�ð�� ��L��

ìE�� DF�K�� Dì���� 	�L�� D����� F�q�� DK���� ��	��

�E�� D��	�� D��ì�� 	�ì�� DL���� ì���� Dq�K�� �����

�EL� D����� D��q�� 	���� Dð�D�� ì�ð�� F	�K�� ��q��

ðEK� D��ì�� D��K�� 	���� Dð�q�� ��D�� FF�	�� L�F��

qED	� DL�ì�� DL�K�� 	���� Dq�F�� ����� Fì�L�� L�K��
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JEN �$��hè��

K&éõ�ìE�� q�ì� q�ì� 	�	�

DLê&éõ�ìE�� DD�K� DD�q� 	�D�

ìFê&éõ��E�� DL��� DL�K� 	���

KU¼½KI

KU¼½KK

KU¼½KP

KU¼½PS

KU¼½PO

KU¼½PQ

KU¼½PR

KU¼½PT

KU¼½PN

KU¼½PM

KU¼½PI

KU¼½PK

O OUT S SUT KP KPUT KK KKUT KI KIUT KM KMUT KN KNUT KT KTUT KR KRUT KQ

<L¾�­²;³
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¼
¿

OD6¹�MLN�÷ø¨©ª�� 
OD6¹�MLN�÷ø¨©ª�� J�CJ
KR0D6¹�MLN�÷ø¨©ª�� 
KR0D6¹�MLN�÷ø¨©ª�� J�CJ
MI0D6¹�NLT�÷ø¨©ª�� 
MI0D6¹�NLT�÷ø¨©ª�� J�CJ
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K&éõ�ìE�� Lq� L�� ìF� D�	ð� ì�� D�Dð� ìL�ì� D�FD�

ìF&éõ��E�� Lq� L�� ìF� D�	ð� ì���� D�DK� ì��L� D�Dq�
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IPv4_packet( ) {   
 IPv4_header()   
 UDP_header()   
 for(i=0;i<N;i++){   
  packet_data_byte 8 bslbf
 }   
}   
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IPv6_packet( ) {   
 IPv6_header()   
 if(next_header !=0x11) {   
  IPv6_extension_header()   
 }   
 UDP_header()   
 for(i=0;i<N;i++){   
  packet_data_byte 8 bslbf
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IPv4_header( ) {   
 Version 4 uimsbf
 IHL 4 uimsbf
 type_of_service 8 bslbf
 total_length 16 uimsbf
 Identification 16 bslbf
 Flags 3 bslbf
 flagment_offset 13 uimsbf
 time_to_live 8 uimsbf
 Protocol 8 bslbf
 header_checksum 16 bslbf
 source_address 32 bslbf
 destination_address 32 bslbf
 for(i=0;i<IHL-5;i++){   
  option_or_padding 32 bslbf
 }  
}  
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IPv6_header ( ) {   
 Version 4 uimsbf
 traffic_class 8 bslbf
 flow_label 20 bslbf
 payload_length 16 uimsbf
 next_header 8 bslbf
 hop_limit 8 uimsbf
 source_address 128 bslbf

 destination_address 128 bslbf 
}   
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UDP_header ( ) {   
 source_port 16 uimsbf
 destination_port 16 uimsbf

 Length 16 uimsbf 
 Checksum 16 bslbf
}   
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É

slot {  
 if(stream_type == 0x01) {  
  reserved_future_use 176 bslbf 
  for (i=0; i<N; i++) {  
   TSP 8x187 bslbf 
  }  
 ó  
 else if(stream_type ==0x02) {  
  first_TLV_indicator 16 bslbf 
  reserved_future_use 160 bslbf 
  for (i=0; i<N; i++) {  
   TLV_data_byte 8 bslbf 
  }  
 }  
 else{  
  reserved_future_use  
 }  
 BCH_parity 192 rpchof 
 stuff_bit 6 bslbf 
 LDPC_parity bslbf 
}  
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[\]�6���²�A�9ÚërÚû���²�+,-OP6>AQ�Ú_`��
�ÝÞ�o

p�Fé�

1.2� ���I�


 � D������Úô �D��^_�ûüýü��é�


 �� [\]�6��������

_` ãG48�� 1920�1080/60/I, 10-bit, 4:2:2 
�6�N` [\]2Ý_`Ú�6�:<4��SONY�H� 

,�\]_`ÙÚ[\]_`D2� RGBÛ� 0 - 100%¾z�
>�F�7D,¥�$ 

��
 á�?4ì Scientific Atlanta D9054
O?4ì Scientific Atlanta D9887
>�ã
Q9 High 
5��A4� 13Mbit/s

op�I �3 ��îD,F_`op 
i��{nD,F²�A�9op 

OP6>AQ 32-inch CRT�k4g� 
[\]�6��2Á LCD�xvYCC2Á� 
,�\] LCD 
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,�\] LCDCODEC
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RGB¾z�> ,�\]_` 

(1) [\]_`çè,�\]_`��$ 
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ÙÚWÛN ��×BFA�9î7,�§�F�7Úû�§Ú*|©|ï ²�A�9Ù�e�ìQÇí�

¾A�mäåD
F�7�op��é�

1.3.2� \þ,�+,-OP6>AQû���
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��FÉÊDÙ\þ,äåî�f�ÚûüD��N`OP�Q9�þ,�FUÎ�§�

F�7Ú,�\]²�Ùµ°�¥þ,,üF�7�op��é �Ú,�\]D2Á�§�F |X)
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��QR�

_`� ãG48��� �^�a��aVa¨2^M^%¨�é�V°©îÃé�%ì�ì��³Xê±M��)¯°X�Z)MKa^´�
�6�N`� �)~ ö÷TN`��2 ����a ÄÚ
 ��õ��

�á�n¯] |* Omn9o	�6JD+EF��È�g��

�7×w�4��6��
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� á�?4ì� *±îêñÃîÈî±��ÃÂªñÃª�®^a2%�

O?4ì� )ªñ¬©êïÅ�Xð��^a�

>�ã
Q9� LîÅÇ�³V°©îÃé�%ì�ìa´�

5��A4�� Kz�K}©îÃ¨Á�Ké�^é���é���é��2é��K}©îÃ¨Á��

Y­�� �Z� �Õ�

@49� >zãP9nð�Ú}Z�ÊÊé�|�Z�|�

�


 �� �6�N`�

N
o. 

�4��6 

1 European Market
2 Harbor Scene
3 Whale Show
4 Opening Ceremony
5 Soccer Action
6 Green Leaves
7 Japanese Room
8 Crowded Crosswalk
9 Bronze with credits
1

0 
Chromakey (Sprinkling)
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���I 91:;�
<�(DSIS)IÚ5P��
<��
 5�õÚÅÔ³
¬���³�&¨� 
�5��A4�"DÝ7ú§�4��6������N` 1-10Ú
5��A4� X�N` 1-10Ú5��A4� Y�N` 1-10Ú...�Ú
N`"D�� 
�5��A4�"����åæDìí4_`�!Ié 
�5��A4����Ü=ÙÚ�e�=94>"DÕ~ 

�îQR Rec. ITU-R BT.500, BT.710 
�e� �3 22> 

OP6>AQ 
��g 6nmcg CRTÆ 32-inch 

opg ?�g PDP (1920�1080) 65-inch  
?�g LCD(1920�1080) 46-inch Ú47-inchÚ52-inchâ 1Ä- 

î@» NÐá,� 35(3H) 
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�)¯°X 8�D�,ü§�Fo	N$��aQRÙÚ��3 D,F91:;�&�$<��®*|D*�

I�g����qrDö��ÚK2E�N`È�N`7��$�î ��E/äÚæ§�N`È �aE/ä�

�$�È
F�77,ü§�Fé�

Disk Recorder ENC DEC CRT 

PDP 

LCD 

Bit-rate 

HD-SDI HD-SDI 
SW 

HDMI 

Reference

Source 
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æ§�_`È���³ �M2 /Î7��QR����FDÙÚ��}©îÃ¨Á /Îîï�È
FéºDÚ

64�4Q�¥4r,ü�æHîNÐæç�6¾�49�FËZïÀñ²ê�íîÃÇ�±ïê¬îÃÁÌ7Ú>9�,

DIJ�î,üFË|ÇïÀòªÉêõ�³*ëïîñÉÂîñÅ´ÌÙÚ5��A4��ÝÞ�òFKLD¹E§+¥Ú

��}©îÃ¨Á /yÈÙÚ�üè �Ï�_`����³Ù �Ma /y7ðFé�

2.5�  !g Ê�® È�N$opqr�

�É����Ù |X) Æ86n�{n4�g��qrÈ
FîÚ !gãÇ����9OP6>A

Q³Ê�®´D
���ÉÊ���
N$��3 �¡Èop��qr�MN+,-5��A4���

³çèÝ7ú§
 C+,-
 KD��é�



 

 


 C� Ê�® È���
N$�MN��

�tuv��

��Q_�3 
Sprinkling ( Bronze�����_�����0�&�>?@�@���- 
Sprinkling�����)��0���� 
Sprinkling�Bronze�Whale Show���@)���'()�- 
Sprinkling������
�&��3��2K��0�� 
Bronze� ¡¢£�Sprinkling��)�0�@)�0�� 
Sprinkling|7-9Mbit/s)��)�¤I� 
Sprinkling�¥¦�§¨: CRT 2K©- 
Bronze�¡�¢£��@)��K0
- 
ª%�3Q^Q ¡�«¬�­,¤&��@)��K��- 
®¯�°� ¡� ¡�±3�4Q��ª%)²,- 

³& ³&��&-´���0u�3µ¶�·�-´���¸¹�³¥�_�º»¼½\

02K>?@�@)¾¿,À- 
^�{µ�6Á|7Mbit/s�Whale Show� Soccer}��@)ÂÃ� 
Green Leaves (Whale Show�³&) 7Mbit/s ( 9Mbit/s�ÄÅÆ 

ª% ª�Ç|È;���-���É\¢ÊË�Ì-��}�ÍÎ�²,- 
ª%�ÏÌ¢ÊÐ���-ÑÒ��9ÓK,:,+� 
Ôz56ÕQ6�(ª%)�9ÓK(,:,+� 
ª��@)ÂÃÖ0
- 
ªÂ�`v3×ÕN\�Ø)Ù��- 
ª��
�&�Ú%��r�<)ÛG0
- 
ª�ÜT�&)�0�� 

Green Leaves yt5�Q�Ý 
yt5�Q)ÞßàÌ-ÕQ6��ÂÃ�|��r0�áâ} 

European 
Market 

®¯�°� ¡��@)ÂÃ� 
®¯Z´� ¡��@)ãä,��- 

Harbor Õ�åÇ)�&
�@��'()f9
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Fruits 
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é¥��ï5�ðR�êNë)ÛG� 
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� ,:ÛTI�Ñ0!"
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ÑÒ0á�) 15Mbit/s�Z�-(²,- 
Opening Ceremony ( Sprinkling� 15-17Mbit/s�,- 

17Mbit/s ���, 
�´�O-:�& 
�'�Ñ���ij�&�Õ�� 
Green Leaves�(�)�²,- 
Soccer ( Sprinkling� 17Mbit/s����K²,- 

ñò 3r*+,-�./�z56ÕQ602��-�0
Ì120�¨TI� 
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 V� ��
��QR�

_` ãG48�� 4:2:2, 8-bit
�6�N` 64�4�Q5m��_`(NHK� SHVÀ¹,¥)çèì2

�?�½4���89:ãG48���6�N �̀8�4��
6, 60Hz5Ocop, ô 5�õ� 
SVT89:ãG48���6�N`�5�4��6, 50Hzã
P9�op, ô 6�õ� 
�
 9�õ� 

��
 á�?4ì �ã�2í?á�?4ì(Fraunhofer HHI) 
O?4ì �ã�2í?O?4ì(JM) 
>�ã
Q9 High (8-bit, 4:2:0)
5��A4� 1080/60/I: 10, 15 Mbit/s

1080/60/P: 10, 15, 20 Mbit/s 
2160/60/P: 30, 40, 60, 80 Mbit/s 

GOP 1 sec, IBBP..., �õãA4� 2 
@49 >zãP9nð�OMBAFF(1080/60/I), CABAC 


 ^� �6�N`�

No. �4��6 �	 
1 Whale��<:�*1 �<:�m<�>7I�+� 
2 Intersection���³�*1 6¾Ç��9��³�,Ý�F>E 
3 Aerial�P2�*1 QR�P2 
4 Horse Race�Sg�*1 TU�FSUg 
5 Singing Children�ÞH�D�*1 fV�ÞH�D 
6 Portable Shrines�W¥XY�*1 XY�Z�[\ 
7 Sunflowers�ÞÝ'¥�*1 ÞÝ'¥�[�7¾�4r?�> 
8 Times Square�]1�*1 ]1�^�_° 
9 Crowd Run�Ç�Ç4�*2 ¾�61��z4�fV�Ç�Ç4 

10 Park Joy�`R�*2 `R�a®�FbÌ�D 
11 Ducks Take Off�IÐ�*2 IÐ�c-òÏId 
12 Into Tree�P2£e�*2 e7f9�P2 
13 Old Town Cross�P2£]�*2 ]�-�P2 
*1: 64�4�Q5m��_`çèì2�?�½4� 
*2: SVT89:ãG48���6�N` 
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 5�õ� 
�5��A4�"DÝ7ú§�4��6������N` 1-10Ú
5��A4� X�N` 1-10Ú5��A4� Y�N` 1-10Ú...�Ú
N`"D�� 
�5��A4����Ü=ÙÚ�e�=94>"DÕ~ 

�îQR  !È�îh7×+��	F, 
�e� �3 16> 

OP6>AQ 50-inch PDP(1920�1080/60/P, I) 
56-inch LCD(4320�2160/60/P) 

î@» 2160/60/PÂNÐá,� 1.55(1.5H)* 
1080/60/P, 1080/60/IÂNÐá,� 35(3H)* 

i�Uu�ÌOîÚîe �Ma �>îj­È�FòÅ�î1 �Ma �D¬¦�Fî@»é�
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3.3.1� �e��6¾z4{�=�

�aVa¨Ca¨�Ú�aVa¨Ca¨�Ú��Ca¨Ca¨� ���"D�e��6¾z4{�=����é�e�Ì��

��³7â�e���³7� �êïÁÀñ ¬��aúÚaMC ð���e��=\�F�77��éû�q

rÚ�C ¼��e���DÚ�aVa¨Ca¨� È � ¼Ú�aVa¨Ca¨� 7 ��Ca¨Ca¨� Èâ � ¼���qrî=\

SVT MF image files 

SHV (G1/G2/B/R) Down Convert

SHV MF image files 

SHV MF image files 
(4:2:0) 

Software 
Enc/Dec Coded image files 

(4:2:0) 

2160/60/P image files 

1080/60/P image files 

1080/60/I image files 

HD-SDI x8

HD-SDI x2

HD-SDI x1

SDI-HDMI

SDI-HDMI

4kx2k LCD 

HD PDP 

HD PDP 

Disk recorder 

(1) SHV_`çè�89:ãG48��_`s$ 

(2)89:ãG48��_`���
 

(3)89:ãG48��_`�þ��
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 1920�1080, 8/10-bit 
 3840�2160, 8-bit 
 4096�3072, 8-bit 
TNÂ 
 1920�1080, 10-bit 

�6�N` JIS X9204ö÷N` 
SVT�6�N` 
FastVDO 4:4:4�6�N`* 
(ph¸czmÇ9 4:4:4�6�N` 
(* http://www.fastvdo.com/HDData.html) 

¾�83�3�>z

�= 
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��I 4:2:0Ú4:2:2Ú4:4:4�N`� dot-by-dot
F�Ù�f:«ÁD
NÐ�¤×Ë�� 
TNÙ 30/PÈ
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OP6>AQ 24-inch CRT�4:4:42Á HDTV6nmc�{n� 
50-inch PDP�1920�1080� 
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4:4:4�4:2:2 4:2:2�4:2:0

4:2:2�4:4:4 4:2:0�4:2:2

YCbCr 4:4:4 YCbCr 4:2:0

{ 2,0,-4,-3,5,19,26,19,5,-3,-4,0,2}/64 {  5, 11, 11, 5 }/32

{ -12, 140, 140, -12 }/256{  1,  3,  3, 1 }/8

YCbCr 4:2:2
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 �� DÚ��^_�ô �� Dûüýü��é�

4:4:4 

4:4:4 - 4:2:2 

4:2:2 - 4:2:0

Source 

4:2:0 - 4:2:2 4:2:2 - 4:4:4 

4:2:2 - 4:4:4 

4:4:4 image files 

4:2:2q4:4:4  
image files 

4:2:0q4:4:4  
image files 

HD-SDI x 2

SDI-DVI PC Monitor 

Disk recorder 

4:4:4 Monitor 
10-bit 

8-bit 

³�´�6�N`��$�
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_` ãG48�� 1920�1080/60/P, 10-bit, 4:4:4/4:2:2/4:2:0 
1920�1080/24/P, 10-bit, 4:4:4/4:2:2/4:2:0 
(4:2:2Ú4:2:0Ù�� 17×9�>�)6D,�§ 4:4:4�N`çè
�$) 

�6�N` SVT89:ãG48��N` 
FastVDO 4:4:4�6�N`(1920�1080/24/P) 
(ph¸czmÇ9 4:4:4�6�N`(1920�1080/24/P) 

AVC á�?4ì �ã�2í?á�?4ì(JM13.2 + rkA4�¶·) 
O?4ì �ã�2í?O?4ì(JM13.2) 
>�ã
Q9 High 4:4:4 predictive (10-bit, 4:4:4/4:2:2/4:2:0) 
5��A4� 1920�1080/60/P: 20, 25, 30 Mbit/s 

1920�1080/24/P: 15Mbit/s 
GOP  �õãA4�Ô=2, GOP#ãÂM=3, N=15 
@49 CABAC, Progressive Frame Coding 
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OP6>AQ 24-inch CRT�4:4:42Á6nmc�{n� 
50-inch PDP�1920�1080� 
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4:4:4 

4:4:4 - 4:2:2 

Software 

Enc/Dec 
Coded image files 

4:2:2 - 4:2:0

Source 
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4:4:4 image files 

4:2:2q4:4:4  
image files 

4:2:0q4:4:4  
image files 

HD-SDI x 2

SDI-DVI PDP 

Disk recorder 

CRT 
10-bit 

8-bit 
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