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1. �VEÄ�VEÄ�VEÄ�VEÄ  

C-MAX �µ	Ë�Ø)Ú�¦ �Ê ���ÔP¬�û6ÑCY

�Ä"¶	¥*ó
`�²"¶�Ø)Ú2Ï4³ �È�JA’Au$µC‡7¾�|

�”#��h*ü,X�S"¯LÔ?U �ÄJ\�Í�¹�î*ü�� �ÈG›*ü

 û#�	 M6+	CÃ�S�Ä�Ô/¡ û#��T���Û�š,X	D��

+	CÃ�S�Å�]>™�ü 19 8Å�Ì���Š�Y �Ä���Ý,XA’

Au�¹�0 �È�Ù�À�õ�³
`�D�++	CÃA’Au �È	D��+	

CÃ�S�×5B�È 	Ã4ê/ß8ƒ(�A’Au
`�Ž���y	·

�ÄMMI�Å�h*üEC�Ê�È�`�<+� UNICORN 7¾��

�`�ä �ÄC-MAX G›*ü�îEîF'E¤> �ì�êA’Au �È

6Ñ�ü�áL!�"	)EîF'�û6Ñ,X�!�¤�ß2Ï4³���Õ

�î�b 128 �þEîF' �Ä �V�Ö ���ÝEîF'FÑ6Ñ�¹�Ô

�ûG¡�áNe)[ 30KHz E¤> 5à�á,Ì�f�F�D �Ä�á

�™!£�þEîF'FÑ�Ý�á���²"¶�Ú�d
`�D�B�Ø)Ú,X6Ñ�o �È5à�èG›*ü�ZAŒ�î7¾�|�s6Ñ�È�V7¾

�|�Û�n
`��LpAž�•�9A’Au�Ž��+ M6 �È�¹L!�"�:�4�S*ü,XL’�z �ÄMMI G›*ü�â�¹�îAu1k

���P�•,X Microsoft Windows �¡�02Ï4³ �ÈMicrosoft Windows �¡�02Ï4³�S C-Max ,X�{

�
�È,È?–�È�ç)Ú?· �Ä 

 

2. CY�Ä"¶+	CÃ�SCY�Ä"¶+	CÃ�SCY�Ä"¶+	CÃ�SCY�Ä"¶+	CÃ�S 

C-Max �µ	Ë�Ø)Ú2Ï4³ ,X��?UF¼�Ú��CY�Ä"¶+	CÃ�S �Ä�J���Ô/¡�î��	D��+	CÃ�S

�Ä160mm x 220mm ,X û#�	 M6�S �Å�ú�ø�þ DIN41612 #Ë	Ü�õ�ã�¹�î!è�š�¦�y�� �Ä�Ô

�„P¬�š�z><M6�]>™�T��,X�S*ü6Ñ�S2’�š,XCY

�Ä�Ø)ÚF¼�Ê�]>™�ü��	D��+	CÃ�S�Þ �Ä�Ø)Ú�<,X

��?UF¼�Ê���Ô�þ�Ý 208 �þ�¦J\ �Ä 6î �Å ,X

FPGA()„
�	Ã 4ê/ßK¼L	�ë+	CÃ)8ƒ(� �È �Ù	ÿ	�

�Û�þK¼+	CÃ�Ä���Ý,X6Ý�†	¥*ó �È���û�<�r,ž �È

K¼�! �È K¼L$1�FÑ+���8ƒ(�,È�y�{�
 �Ä EîE›

UNICORN �¹/ß�Ü�S*ü VHDL AÁ?Ô4ê/ß�È
Î

�b	)EîF'�ê2Ï4³,X4­�n�h*ü �È��8ƒ(��s6Ñ6Ñ�ó

E’���\P¬,X*ü���ê"��G �ÄA¹8ƒ(�6Ñ�ó�ü4“�a4ê/ß �È�áLÔ?U�ÚA¹+	CÃ�SE¨�²	V�Š�È6Ñ

�\�•�ç�r)„.@�Ê"��G,X�s6Ñ�Â�
 �Ä�_�r�Þ �ÈE­/¡�Â�
	Ã�¹EîE›�f6(5%�9�`�ä �Ä  
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�õ�³+	CÃ,XA’Au�GK���G›*ü �� �"�>�Ä ���ÈP¬4“�û,X�•"© �È�¹�±A•E¯> CY�Ä�²"¶

,X�`�H�Ú�d �ÄE­LÔ?UP¬�Û�š,X><M6�]>™�T��
`	D��+	CÃ�S�Þ�y
���,X�ã�—�S*ü �Ä��

���û�<6Ñ�ó$µC‡P¬�ÚE|)[ TVG�Ä�ÊKÈ	¬�ê �r,ž �Å,X
¡�h?U"� �Ä�ü FPGA ,X�{�
�ß �È

���û�<�
�B�Û�n,X(M�û�Æ4“ �Ä�û�b 1000 &•4˜�ä,X �Å�È�ü�ÊKÈKÈLh�ã�b50ns ,X8×�È�Y�È

6Ñ�ó�ü 80dB ,X�<8×�È�YE¯> A×8V�Ä E­����AŒ�ü�Ô�þ�‘,X�á	à,X�h*ü8×�È�YE¯> 2’

.B�{�
 �È �Ù�À*ü�b#\L8�´�á	à,XJv�Ê	n�z�²"¶�{*ó>D�£�Â�Ö,XC±/•���z>9�S

�ÄDAC�Å�Ä���� �È�_�r�Þ�Ô8��™�‰�ß�r,ž	¬�ê�å�b 50  õ �ÈMMI 	Ã	#�}E¤> �Ž
,��AŒ

�ª7¾�|�Ú�r,ž	¬�ê,X�!5B�âK¼,X�!5B�Í�h �Ä�V�Ö�Ý�Ô1T	)2Ï4³	ÃE¯> 3 !9�r,žA×8V

�Ú�ÿ�Í�h�b5ú	Ü,¥?š�<K¼
`�YF¼ �Ã�êF¼5�LK�”#�K¼,X�!5B �Ä 

�0��CY�ÄEîF'�Ø)Ú�<,X	D��+	CÃ�S�K�Ý�î/¡*üEè �È	G�Ö�W�¶	Ã�¹*ü�9�”#�5�LK

	œ	Ã*ü�9#�	n �ÄE­/¡EÝ�½	Ã,È�y�ü���¡�0��/��<�Þ�`�ä �Ä�'EÝ�n�Ô/¡*üEè�Ê �È	Ã9‹

�k�Ô�þ
Î�b�ü	_4ý"¶6Ý�†�c�ë�Þ,XE²4Á�²"¶�”#�,X(M!^�r,ž�Ø)Ú2Ï4³ �È�Ä�`�H,X�£EÄ

AË?•MMI F¼�Ú�Ä 

 

3. )„
��{�
�S)„
��{�
�S)„
��{�
�S)„
��{�
�S  

!£�Ô�þ�xJy�í C-MAX 2Ï4³FÑ�Ù	ÿ�Z,Ì�h,X7¾�|���„>™5B �È�J���Ý�¹�î7¾�|�s6Ñ
�

�qC*)„
��{�
�S�¤�o �Ä�J���Ô�Û�š,X

 û#�	 M6	5�S �È�]>™�üCY�ÄEîF',X�Ô

�þ�¦�Ñ�Y �Ä�J�âCY�Ä"¶�SG›*ü	à��,X

F�Ee�Ø)Ú�T�� �È ���JA’Au�
�B�L
_,X

7¾�|CY�Ä�”#�2Ï4³,XLÔ?U�Ù	ÿ�Z8×�È

�S"¯,X�ô�ó�<
`PE�|�<,X�µ	Ë�Ø)Ú
`

�{�
 �ÄE­�o�ô�ó�<
`PE�|�<�Ù�À �ÖC±

/•4ê-Õ�< �È�� +	���Ê �È�yE¥�v#��< �È"��!�ô�ó�<
`#�G£Au �È+	��Eó�z�{�
 �È !è�|>™5B�È

"�KÔ
`L$�!�Ô�G1�1� �Ä�ô�ó�<
`PE�|�<G›*ü��+	Lh/•EîE›�Ô�þ*ü�bEg�Î,X,ÌF•+	CÃ�S
`

�Ô�þ*ü�bEg�9,X DIN ��4“�]>™�õ
+E¯> E²�y �Ä 

)„
��{�
2Ï4³,XA’Au
`4ê/ß�`�<+� UNICORN 7¾���`�ä �Ä)„
��{�
2Ï4³���Ô�Û�š

,XL$�n(Š�Õ,X>™5B�È�¤�o�ù���{�
,XE¤> NN�c �È��Bü�Þ�â�ô4³,X PLC 2Ï4³,Ì�� �Ä���J


¡�hEó�zE°P¬�b PLC 2Ï4³ �È�J�â��AŒ2’�šP¬Eó�?�£
`�n�!,XCY�Ä"¶2Ï4³E¯> �È2û�š,X

Lš�ä �Ä 

�¢�]�<,X�•M65×<% �ÈUNICORN G›*ü�Z“ 	 �±L= ” 	s)Ú�J�±A•���Ý,X	EL=E¤�|F¼�ÊPE
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�|>™5B�36Ñ“ 	ÃM4�{�
 ” ���0!6(Š�Õ �Ä�VG›*ü�Z2û�ù�0!64“CÃ
` CASTEL Jy�íE²�|>™5B �Ä 

 

4. 2Ï4³���Š2Ï4³���Š2Ï4³���Š2Ï4³���Š  

C-MAX G›*ü�¹�î�Û�š,X 19 8Å�Ì���Š �ÄCY

�Ä�Ø)Ú�$���ŠP¬�� 6U, �]>™�Ý�ø4˜	âM6�S�È	â

M6�S�Þ�Ý18 �þ�¦�Ñ �Ä*ü�b�]>™ 1�þ)„
��{�
�S �È

1 �þEg�Î�S
` 16 �þCY�Ä"¶�S �Ä�ø4˜	âM6�S��

UNICORN (M!^A’Au,X4“CÃ�S�È�`�äP¬Eó�D�B

�y	·,X�s6Ñ �Ä�6�ä!£�þCY�Ä"¶EîF'�â��Au1k��

��KÈ,XE²�y �Ä���ÝEîF',XA’5B
`�”#�4§�p�D�B

FÑEîE›E­�þEîAƒEîF'�r�Ê
�E¯> �ôEg �ÄE²�y��

�Š
`��Au1k��,X�y	·+	4Ú���Û�š,X SCSI 3 +	4Ú�È�J�D�B�ôEg6Ñ�o�û�b 80MB/s�È?·�‡�Z

P¬�û6Ñ�î EîF'2Ï4³�D�B�ôEg,X �� *ÊN\�� KÂNl�Ä 

 

5. PC �y	·�S�y	·�S�y	·�S�y	·�S  

 

�ü!£�Ô�þ C-MAX CY�Ä�”#�2Ï4³��FÑ�Ý

�Ô	Ä IBM  PC �P�•Au1k�� �È�0���¡�0+ M6


`�D�B�
Lš�,�|2Ï4³ �Ä ���Z�S��Au1k���â

C-MAX 2Ï4³,ÌE² �ÈPC Au1k���Y�™NO�]>™�Ô

�þ UNICOEN *ó�{,X�y	·�S �ÈA¹�S�á�™�S

PC 
`CY�Ä���ŠKÈEîE› SCSI 3 E²�y�<�Î0ŸE²�y �È5à�è�6�ä�Z1��Ô�5Eg�9
`Eg�Î�� PC ,X

CY�Ä"¶�D�BNX�Ø)Ú4“�Ä���Z9‹�k�Ô�û,X�ú�‘
`�D�B�Ø)Ú6Ñ�o �È�ü���y	·�S�Þ�]>™�Z 2

�þ�âCY�Ä"¶�S�Þ�Ô��,X FPGA Lš�ä+	CÃ8ƒ
+�ÄE­�����S�k PC �á�k�á�ÍCY�Ä"¶�”#�,XLÔ

?U�.�Î�r�Ê
¡�h �Ä 

 

6. A �?�£�D�?�£�D�?�£�D�?�£�D �+E@�6�<�+E@�6�<�+E@�6�<�+E@�6�< 

CY�Ä�²"¶,X�š.B��/��ÍBüG£�Ú�d
`�”#�

A’5B���\G¡?U,X �ÈUNICORN G›*ü
Î�b PCI

��4“,X�D�+E@�6�< �È�J�Í�õ�³�²"¶,XG›��Ne

)[�� 500MHz.�Ä�D�+�ê	â,X	ª���µ	Ë�ô����

Au1k��,X�¡�0�#�Þ��/� �Ä A �?�£��/�,X���„Ne)[�û�b 60 Hz�È��/�BüG£�yE¥�ô4³,X/�
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"¶�< �ÄEîE› PC K�,¬ �È2Ï4³,X�Ï�)EîF'FÑ	Ã*üE­/¡�•�ã�¹,ß �Ä�D�+�ê�S�ü�W,X?º	¥6Ý�†

Eg�9�•M6�3�0���ô4³,X/�"¶�<�S*ü �Ä�üNX��A’�nEó�z�ß�ÍNX��A’�n�DG£,X	ª���D�BA¹6Ý

�†Eg�9
��|�õ�DE@�6E›/ß �È�Ù�À�Ú	ª���D�B�ôEÕ�� 2MB ,X�D�+�ê�Y�, �Ä?º	¥6Ý�†�<
`

�D�+E@�6�<�Y�,FÑ,È�y+�CY�Ä"¶�S�Þ,X FPGA �{�
 �ÄE­����AŒ Unicorn 2Ï4³�Í A �?�£

�Ò�6,X?–�³
`�Ú�d�¤�o�Ô�o�Ý*ü,XL��tEÝ�½ �Ä�V�Ö�ü�ŸE@�v���¹�0�Ê �ÈCY�Ä�ô�ó�<P¬Eó

�È4©>•�”#�1u�ŸE@�È�'�ô�ó�<4£E›�Ž�¹�Û�n5�LK�Ê �È�J#��|,X�²"¶�\L’EîE›�ô4³,X/�"¶

�<?–�³ �Ä�
�B�¡�0���`�Þ,XA’5B �È6Ñ�óA’�n Unicorn �D�+E@�6�<�È�S�J �ü�Ž�¹5�LK�µ	Ë

���!
`��	â6Ñ�ó�)9‹ �Ã�,�|
`��/� 10 �þ A �?�£�Ò�6 �Ä�J��EîE›�¹6Ý�†G¡�áNe)[,XEó)[

E²4Á�)9‹ �Ã�,�| �È�Ú���Ê�D�B�,���ü�Ô�þ6Ñ�ó�•4‡ 20 �þ A �?�£�Ò�6,X4ç�†�<��,È���Ý

�µ	ËCYE›A’�nK¼L$,XE›/ß�9�r)„,X �Ä �¹!8��CK&• �È	âM6,X 10 �þ A �?�£�Ò�6�Ú>•�)9‹


` �,�| �ÄE­�þE›/ß,X4§�p��6Ñ�óA}�¡�0�Ž
,��A’�Û�Í�Ž�¹5�LK,X
¡�hE¯> Aº4š,X?–�³ �Ä 

 

7. EC�ÊEC�ÊEC�ÊEC�Ê 

���Ý,X�h*ü/ß�cFÑ+� UNICORN /ß�c�¹/ß�Ü�S*ü

Microsoft Visual C++4ê�m�ÈC++���Ô/¡�`�H,X4êA¥AÁ?Ô/ß

�c �È�Í4­�n,XAu1k��Eó�z5à?Ô�J6Ñ�¤�o�Ô�G�û6Ñ �Ä�h*ü/ß

�cG›*ü
Î�b ,Â�Û�ÍB5�Û	å4ê�
�T�� ,X�õ
+�ê�•"©A’Au4ê

�m�ÄE­���S�k���h*ü/ß�c�â�û�î�D,X windows �¡�0)ƒ�W�P

�• �È�V�ÖWindows 98, 2000, XP 
` NT�Ä.@�ÊF¼�Ú(M!^,X

/ß�cA’Au>•L$�
�ü�Ô�þ��KÈ�|�ÕE²�y�g�Y �ÈA¹�|�ÕE²�y�g��AŒ�¡�0+ M6
`4§�p,X�`�X�á

�qC*�b�ü.@�Ê�•M6,XE²4Á�
E¯ �Ä 

��1u���Ý
Î�b PC ,X/ß�cFÑEîE›E­/¡�•�ãE¯> 4ê�m �È���Í�Ø)Ú�r�ÊCY�Ä"¶�µ	Ë�™NO

,XP¬Eó�Ø)Ú/ß�c��
Î�b�á	à,X�T�� �Ä�üCY�Ä"¶�S�È)„
��{�
�S
` PC �y	·�S�Þ,X FPGA

8ƒ(�FÑ�Ý/ß�c�9�n���J�s6Ñ �ÄE­�o/ß�cFÑ+� VHDL(CYP¬EóLš�ä+	CÃ.@�Ê4ê/ßAÁ?Ô)4ê�m

,X�Ä��1uE­/Ä����4ê/ßAÁ?Ô �È���üE­�o�û,X	Ã4ê/ß>™5B�Þ,X�h*ü�J�âF�EeA’Au	H�È�t2û

�š �Ä�S*üE­/¡2O
_,X�Ø)Ú���Ê�Í2Ï4³,X�Q�Ø��	ÃE’���r�Ê�û6Ñ"��G �Ä�ü�ô4³,XAu1k���Ø

)Ú)ƒ�W�ß�î�þ/ß�c�E�•�Ô�þ CPU C�$d�È'
5à�ü FPGA �ê+ G �ü8ƒ(��Y,X���Ý/ß�cFÑ6Ñ

�¹�Ô�ûEó�z�J> E¤> �Ä    

�
�B FPGA 8ƒ(��Y	Ã9‹�k,X�Ø)ÚEó�z �È�JE¤> Eó�z	ÃCYE›�ô4³ Pentium �Ø)Ú�<

�Ä�V:500MHz  PIII�Å,X 100 �á �Ä 
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8. Au1k��Au1k��Au1k��Au1k��  

.!£�Ô�þ C-MAX 2Ï4³�Ù�À�Ô	Ä��Au1k�� �È	å�J1u)Ú,X�<F¼A’�Û�¤�o	ÃAš�ÿ,X MMI

�Ä�Ž���y	· �Å�Ä��Au1k�����Ô	Ä�Û�š,X�¹�î IBM �P�•

�� �È�]>™�ü 19”  4U ,X�$���Š�Y �Ä�J CPU ���<KS�¦�9

�ã Pentium �Ø)Ú�<�Ä>500MHz�Å�Ä�J>•�]>™�ü�Ô�þ�¶

�Ý PCI 	œ�Ý ISA ��4“�¦�Ñ �Ä7 ISA/ 5PCI�Å,X�´$d�i

�S�Þ �ÄUnicorn G!�Û�Z�n
_,X	Ã/Ï�|�ã.@,¬�¹�“�b�Ó

�6 �ÄWindows  sp6a �´�J�ü�¹�îNZ
³�h*ü,X	ÃM4�û
`0��n�û �È�´!8 C-MAX 2Ï4³EÝ*ü�Z

!8�{
• �Ä 

 

9. AžAžAžAž �•�•�•�•  

Unicorn �Ô,È�ü7È�o�b�Ô	¥�J7¾Až�•�¹�K �È�¹�“�Í2Ï4³+	�$A’�Û,X�”�Â�¤�o���Õ �Ä

��1u+	�$4“CÃ�S*ü,X���¹�î1�4{,X	D��+	CÃ�S
`�<�Ê �È���ü2Ï4³E¤> �î�H�¹	â�¡	Ã6Ñ�Î

)„��Lp �Ä�üE­/¡�™�‰�ß �È�|9$,X�•"©��
Î�b��Lp,X.B�n
`F¼�ÊA×�6 �ÈE­��Eî���™�‰�ß�Ô

�þ1T	)+	CÃ�S,XA×�6/ß�c �Ä��LpF¼�Ê,X.B�n+��Ô�þ7¾Až�•�¹�K�9	#�} �È�J�Ú�q õ�”�¹!£

�Ô�þEîF'�J�y
���	¥)„,XKÂNl �Ä��1uE­�á6Ñ�±A•�`�<�ä�s,X	¥)„���Ý��Lp �È���W6Ñ�”#�


`�y
��û�î�DNX�ó,X�E	à,X�\	Ã6Ñ	¥*ó,X��Lp �Ä 

    �ü*ó�{4“�Þ���Z�£�å�Ï�)�™�‰ �Ä��Lp �Å,X�0���ÊKÈ �ÈUnicorn G›*ü�ZEîF'�G6(4È�Â

,X�•J\ �È	G�Ö�üAŒ�îEîF'�ÞG›*ü	)�þ�s6ÑE¤> +	CÃ�S �ÈC-Max �����Ô�þEîF'�Ô
+�S,X

4§�X�ÄEî���üE¤> �Ê �È�ü�¤�þEîF'�ÞKÂNl�Ú�0��NX�ó
¡�h,X�
	¬�9�Î)„ �Ä�Ô�ºE­�þEîF'

>•.BAx�È��6Ñ�Ú	Ã6Ñ�{*ó��Lp,XF¼�Ê�ü(M�n,XCY�Ä"¶�S �Ã+	4Ú�ÃE²�y�< �Ä�y�� �Å�Ã+	�� �Ã

$¥)ƒ�ê�ô�ó�<�Y�n�! �ÄLc	â��	¾LÔ?U1T	),XA×�6�¹�0�9�Â!7E­�þKÂNl �Ä 

 

10. �Ž���y	·�Ž���y	·�Ž���y	·�Ž���y	· �Ä�Ä�Ä�ÄMMI�Å�Å�Å�Å 

C-Max 2Ï4³,X�Ž���y	·	«�� Windows )ƒ�W
`�W���¤�o,X�ç�b�S*ü
`'s�],X�{�
�•

�ã,X�U�û
��E
¡ �Ä�ü�� A �?�£��/�
`A’5B�#�Þ �È�Ú4­�Î��	Ã6Ñ�î,X�µ�C
`�{�
 �È�¹�S

Eî*ü,X�s6Ñ6Ñ	G��E¯�9 �È5à�á��G›*ü�$9°	),X4§�X�Ú�s6ÑLd;£�ü6 	â �Ä1��Ô�þ���#�)��

/�	Ã6Ñ�S�Ž�ó?•�Ý&•L’ �È���J�Ý�s6Ñ	�E¯> F�Ee�f�ë�k�\#Ù�. �ÈE­�o�f�ë�V�ß �ÖK¼�Ã�r

,ž6Ý�†	¥*ó�< �Ã6Ý�†�y�
�< �Ã)„
��{�
 �ÃEîF'�Û�n �Ã�Ž�¹�Û�n �ÃA �?�£��/� �ÃA’5B�,�|


`EîF'EÝ�½ �Ä 
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��1u7¾�|�Û�n�¹�K�ã
G-�	ÃA×	–�D,X��?UF¼�Ú�áLÔ?U�Â�
 �È�_�r�Þ�3���V!8 �Ä���¡

LÔ5×<%	åE¤> �Ž
,�¤�o�Ý��,X�{�
�¹�S �ª�À6Ñ�Í�Ï�)�Ô4œ,XA’�nE¯> �� 4šA×���Ä�ü�Ï�)

EÝ�nEîF'�Þ?–�³�Ô�þ�|�Õ A �?�£�Ò�6�ÍA×8V,X�Ï�)�ø�•FÑ���™?U,X �Ä+� C-Max ��/�,X

A �?�£�Ò�6�K�ÝP¬,X�ÚE|)[
`�yE¥�ô4³/�"¶�<,XP¬,X���„Ne)[ �Ä/�"¶�<�K�Û,XEî*ü�{�


�s6ÑFÑ>•�t�9���Z C�ÉMax ��/��#�Þ �Ä�V�Ö�Ê
Î4“ �Ã�ÊE³1� �� �Å�È�J�r�t�Z�D�+��/���

�K�Ý,X�Ô�o�s6Ñ �Ä�V�ÖM-�Õ��/� �Ã�Ô�ûL$�z,X?Z,ª �Ã�µ	Ë�)9‹ �Å�ÄA �?�£��/��3	Ã�¹�|

�,�ü.•,¬�Þ�¹�“�Ú�9�S*ü �È�üE­/¡�™�‰�ß �È�W�á�™6Ñ�,�|M-�Õ�Ò�65à�è	Ã�¹�|�, 5 /¦Js

,X�|�Õ A �?�£ �Ä�µ	Ë�)9‹�s6Ñ�Í?–�³-€�Õ�µ	Ë(M�ÿ�Ý*ü �È�V�Ö�'�ŸE@��PE�|�ô�ó�<4£

E›�Ž�¹5�LK,X �µ	Ë�Î)„�Ê �Ä!7�V�!M6���£EÄ,X �ÈC�ÉMax �ü�µ	ËCYE›A’�nK¼L$�!	â6Ñ�)

9‹ 10 �� A �?�£�Ò�6 �È�è6ÑE²4ÁG¡�á
���/��W�À �ÄE­��	Ã�r)„�Í5�LK�”#�A’5B,X�`�H�û

E¯> �š.B,XA˜�Ë �Ä 

 

10.1  CY�Ä"¶�”#�CY�Ä"¶�”#�CY�Ä"¶�”#�CY�Ä"¶�”#� : 

�ü�J�”#�,X�ÊKÈ!‰�Y�qC*�b�”#�K¼L$,X�!5BA’5BP¬�"
`�²"¶���û�<�r,ž,XA’�n�û

�ã �ÄC�ÉMax 2Ï4³�”#�K¼L$,XA’5B�\1T	) �È	Ã�¹,È?–
��S*üTô�Û�ü�#�)�Þ�Û�nK¼L$,X�!

5B�ÈEîE›EÝ��
`�ª�ÇK¼,X�Ò�Û��	ÃA×�HK¼,X�!5B
`�û�ã	žKÜ�� �Ä�V�pLÔ?U�È2’.B,X�n�!

K¼,X�!5B�È�3	Ã�S*ü+�M6�ºE•4êEe	�,X�D�+A’5B�ÝJ‚�9A’�nK¼,X�!5B �Ä���û�<�r,ž,X�š

.B
`&I#�,XA×8V�3M2��G¡?U �Ä�Ý�Ý/¡�r,žA’5B,X�¡�0�•"© �Ö 
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A. 
��ÔA×8V,X�r,ž  

�ü�H�þ,X PRF 
<�ó�Y �È�r,ž�±�Õ�&�n �ÄA¹�r,ž6Ñ�ó�¢ 0 �� 80db ,X8×�È�¹!£!9�rG£

�� 0.1dB ,X�•�ãA×8V �Ä 

 

B.  	–';K¼A’�n�r,ž  

E­/¡�•�ã,X��?U(M&•�� �Ö�r,ž,X�
	¬C³	)�þ,XK¼�Ý�G �Ä 

�V�Ö�'*ü�b�”#�+��YF¼���êF¼,X5�LK�Ê �È�r,ž �Ä�Ò��:±4“ �Å�h�¢K¼2 �‘�z,XA’�n�r

�t��K¼ 3 �‘�z,XA’�n �Ä��FS�!!£ õG¡�„A’�n�r,ž,XG!5B �ÈLÔ/Ï�|K¼,X�!5B �ÈC�ÉMax �Ú

NX�n���Z,X�r,ž �Ä�� �Å�Ú2O�â,Ì�h,XK¼�Í�h �È	G�Í!£�Ô�þK¼�Ý�ø�þ,Ì�h,X�r,žA’5B �È�r

,ž�üK¼�‘�z�óKÈ
`�r,ž�üK¼�‘�z��	â �Ä�r,ž�üK¼�‘�z�óKÈ �ÈK¼��7¾E|�ÿ,X �È�r,ž�üK¼�‘

�z��	â�Û,X���r,ž�ü�!�Ô�þK¼4§�3	â�±�Õ���ß�Ô�þK¼,XCK&• �Ä�V�p���Ô	â�Ô�þK¼�í�±�Õ

�� PRF 
<�ó,X4œ!6�Ä 

 

C. �< DAC �Æ4“   

�< DAC �õ�ã��AŒ�r,ž�ü�ÚE|)[�� 50ns,X�5�Ê�ß�ü PRF 
<�ó�Y�Ý 50 �þ�r,žE@�6&•

,X7¾+��n�! �Ä!£�r�t�Ô�þ&• �È���Û�âA¹&•,X�r,ž �ÈA¹�r,ž���Ú�±�Õ���ß�Ô�þE@�6&• �Ä�r

�t�Ô�þ DAC &•�\1T	) �È�ü A �?�£	�
³G¡�„�n�!�ÛJ\ �Ä
V,È,X:±4“ �Å�J�Ý�ß �� �r�t �� K��Ä

�ü�Æ�n�!,X DAC &•	ÃEîE›��/��Ò�6	ÇE•,X9°	)EîE›�D�+Eg�9�9A’�n�J�r,ž �ÄEîE› DAC

&•2ö�é9°	)	Ã�¹EÝ�n �ÃA×8V�ê�ôL8�Æ�Ý,XDAC &•�ÄEîE›�ÛJ\/Ï �|7¾�|EÝ�½ DAC &•�Å�Ä 

	)EîF'
`���ÝEîF',XA’5B�µ�C	Ã�¹EîE›��/��#	ÇE•,XA’5B9°	)E¯> �±�,
`A×*ü�¡

�0 �È�'E¯> �Ž�¹�Û�n
`A×�H�Ê �È	Ã�Ú�Ô�þEîF',XA’5B�ËBñ��2Ï4³�J�ª�Ï�)EîF' �ÄE­��	Ã

�û�û�¤P¬2Ï4³�Ž�¹A’5B,XEó�z �È�¡�0�Ž
,	¾LÔ?U�Í	ØEîF'E¯> �‚A× �Ä 

 

10.2 #�#�#�#�  	n	n	n	n   

	º�Ô�þLÔ?U(M!^�Ø)Ú,X�s6Ñ��#�	n �ÄC�ÉMax #�	n�Ø)Ú,X�GK���?UE’��P¬,X#�G£�š

.B�û �È	à�Ê	œ?U	•L8E²4Á,X�i"¶���µ	Ë �Ä�J�h*ü�ZCY�Ä+	CÃ�S�Þ FPGA �Ú�d8ƒ(�,XCY

�¿�Ø)Ú�¹�K,X�îNM�T�� �ÄE­�o�T��1TEÄ�V�ß �Ö 

�ÊKÈKÈLh#�G£�ÊKÈKÈLh#�G£�ÊKÈKÈLh#�G£�ÊKÈKÈLh#�G£�Ö�Ö�Ö�Ö  �'�Ý�ø�þ�i"¶�Î)„�ü C�ÉMax �Þ�Ê �È�Ú4³Au�¢�Ô�þ�² "¶,X�Ô�û

	�P¬�z�Ä�! �Ä!7�êBó�U�û �Å���ß�Ô�þ�²"¶�Í�h,X�!5B,X�ÊKÈ �ÄE­/¡�•"©,X�š.B�z�qC*�b

�Ä�!�v#�+	CÃ,X�š.B�z �Ä�ü�¤�o�™�‰�ßEîE›#�G£�²"¶E›LÊ&•,X�!5B�â�Í�h,X�ß�Ô�þE›LÊ

�!5B,X�ÊKÈKÈLh�È�î�k���È�Q,X�š.B�z �Ä�ô4³CY�Ä"¶+	�$2Ï4³Eî��EÝ*üE­�ø/¡�•"©��,X
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�Ô/¡ �È5à C�ÉMax �ø/¡�•"©FÑG›*ü �ÄG›*üE­/¡�T��EîE›!¨EW�ø/¡�•"©,X#�G£4§�p	Ã�¹�S

4§�p�È�Ý�� �Ä 

�ü	¾�Ý�Ô�þ�i"¶�Ê �ÈC�ÉMax �Ú�h*ü+ M6"¶�¡G›*ü!8�T��#�G£	n�z �È�����üE­/¡�™

�‰�ß�È�´�i"¶�â+ M6"¶	¡,Ì �ÈG›*ü�Í�h�Ä����KÈ,X#�G£�Ú4­�Î�Ô�þJíAÃ,X4§�p �ÄC�É

Max G›*ü�Z�ü�”#���+ M6"¶E’��NX��A’ �n,XK¼L$�Ê�È���û�<0Ÿ	G	¡,Ì�9>9�S,X�•"©4t

!7!8JíAÃ �ÈE­���¡6Ñ�k��!7.B,X#�	n�� �Ä 

�ü�á!6�Ô�þ�²"¶,X�™�‰�ß �ÈC�ÉMax �Ú�h*ü�W�À�Í#�	n,X4§�pE¯> �Ý���û�”P` �Ä�V�Ö

�Ý�Ý�þ�²"¶ �È	Ã�ü,ÌF•�²"¶KÈE¯> #�G£ �È	à�Ê�3	Ã#�G£1��Ô�þ�²"¶�â1��Ý�þ�²"¶��KÈ,X

KÈLh�ÈEîE›!¨EW�È�J�hA¹��,ÌF•�²"¶#�G£KÈLh,X 2 �á �Ä�üNX��A’�n,X2’�z8×�È�Y �Å�Ä�'

�²"¶�î�b�Ý�þ�Ê �ÈC�ÉMax 2Ï4³�Ú7¾�|E¯> �=�)!¨EW �ÈEîE› C�ÉMax 2Ï4³	Ã�¤�o�Ô4œ,X

�´�>�Ä,X#�	n4§�p �Ä 

���Z�¤�o4­E¤> �Ž
,�G�b#�	n �Ä�3AŒ�â>•�”1u�$><M6BüG£�Ý�G�Å,XE¯�)�™�‰�µ�C �È

�Ý���û�”P`,X�r�Ê#�G£�Ú��/��ü�#�)�Þ �Ä 

#�	nA’5B,X�`�H�£EÄ?•L��Ê 1.�Ä �a õG¡+� �È	n�z#�G£�Ô8��áLÔ?U�Ž�¹A’5B �È�´��

7¾�|�Û�nA’�Û�Æ�Ù�À���Ý,X�s6Ñ �Ä 

 

11. C�É�É�É�ÉMax 2Ï4³,X�]>™2Ï4³,X�]>™2Ï4³,X�]>™2Ï4³,X�]>™  

�' C�ÉMax �ü*ü���¹	VG �]>™�`�ä	â �È�W,XAŒ�îA’Au(M&•�Ú�Ý�ý�b2Ï4³E²4Á0��n,X

E¤> �Ä 

a. 5%4°E²�y 

G!�Û�Z�Ô�þ�Û�š,XP¬Eó �Ä100BaseT�Å5%4°�y	· �È��AŒ�ÆG!5B,X�¹�0Au1k��E¯�9�J

�E�• C�ÉMax ,X�µ�C �ÄE­���Ô/¡�L
_,X�Ú�”#�4§�p�ô���¹�0���—BüG£�{�
�D�B�g,X�•

"©�Ä�,�7	â �È�”#�4§�p �Ä�Ò><�Å	Ã�S*ü Unicorn ,X C�ÉView EC�ÊE¯> �u�¹ �Ä�J�á�™6Ñ

�ó�Í	s�Ÿ�D�BE¯> �`�H,X��/� �È5à�è�¤�o�x�f�ã,X�Ø)Ú �¹�K �È�J��AŒE¯> (M�n?U2ô,X�=

�)�Ú�d �Ä�V�Ö�”#�4§�p�¹�Ô�G�ÚE|)[E¯> �±�, �È�J	Ã�¹�¹�á	à,X+�M6�û�ã?–�³��/�,X4š

8V�Ä+�	)EîF'�����Ý,X�”#��Ò><,X�[0��36Ñ>•�u�¹ �Ä 

 

b. F9�{  

2Ï4³	Ã�¹EîE› Modem �â�J�W5%4°E¯> E²�y �Ä�'�JE²�y���f6(5%�Þ�Ê �ÈC�ÉMax 2Ï

4³6ÑEîE›	º�Ô	Ä� M6 PC E°C±/•�{�
 �ÄE­	Ä PC 	Ã�¹�ü�ê+ ,X�Ï�)
��• �È�è�û�î�D�™�‰

�ß �ÈUnicorn �Ž
,	#�}*ü��?·�‡KÂNl,X�•"©����E­/¡E°C±/•�{�
 �Ä2Ï4³�Ý�`�H,X�]�<A’
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5B�¹L�!6�J�ª�ŽM2"©�‰�9��2Ï4³ �Ä 

 

12. �T��?˜���T��?˜���T��?˜���T��?˜��  

C-MAX  �T��?˜��  
 

 
�!5B���û�<�!5B���û�<�!5B���û�<�!5B���û�< /4“CÃPE�|�<4“CÃPE�|�<4“CÃPE�|�<4“CÃPE�|�< 

�r,ž  6 dB 
Eg�Î	
G!  50  û�š   	
G!L��k  

Eg�9�>MÇ"��G 5 ns/�ÄHz�Å1/2 
 
 

�����û�<�����û�<�����û�<�����û�<  
�µ	Ë�ú�‘ (-3 dB) 25 MHz 

�r,ž8×�È  0 �� 80 dB  !£!9 0.1dB 
�r,ž4“�û  �Q�b �Ç/-1%  FSH 

�r,ž	¬�êEó�z  40 dB/us 
Eg�9L��k  50  û�š  

 
TVG�Ä�Ä�Ä�Ä�ÊKÈ	¬�ê�r,ž�ÊKÈ	¬�ê�r,ž�ÊKÈ	¬�ê�r,ž�ÊKÈ	¬�ê�r,ž �Å�Å�Å�Å 

�ÄDAC �Æ4“�Å 
	ª&•�DG£ 1000�Ä�Ô�î �Å 

�ÊKÈ�ÚE|)[  20 ns 
&•�r,ž8×�È  0�É80dB !£!9 0.1 dB 

 
�µ	ËE›$¸�<�µ	ËE›$¸�<�µ	ËE›$¸�<�µ	ËE›$¸�<  
�úEî$¸"¶�<  0.5�È1�È2�È5�È10 MHz 

Filter Roll Off Performance 40dB/decade 
 

5�LK�”#�K¼5�LK�”#�K¼5�LK�”#�K¼5�LK�”#�K¼ 
�DG£ !£�þEîF'�Ý 8 �þ(À0Ÿ,XK¼ 
�‘�z  100 ns�É�� PRF 
<�ó ��  !£!9 20 ns 

P¬�z�ÄKÜ�� �Å 1�Á�É 100�Á !£!9 0.1% (	ÃEÝ�½	 KÜ�� ) 
�!5B �Ä�¢	¥�Ø6Ý�† �Å 20 ns�É�� PRF 
<�ó ��  !£!9 20 ns 

+ M6?º	¥�<  EîE›+ M6?º	¥�<5�LKK¼,X�!5BEîE›"� �ÉJv+ M6�²"¶�9
.B�n  

 
K¼,X#�G£K¼,X#�G£K¼,X#�G£K¼,X#�G£ 
"¶�Ä���z  1�É1024    �Ä10 �!,X�ÚE|)[ �Å 
�yA:(Š�Õ  CYE›KÜ���ÄE²4Á�Ý��,X?º	¥A’5B �Å 

        6Ý�†	¥*ó�<6Ý�†	¥*ó�<6Ý�†	¥*ó�<6Ý�†	¥*ó�<  
        +	 	_8×�È     10�É300 V   !£!9 10 V 
        6Ý�†�‘�z8×�È     5�É500 ns    !£!9 10 ns 
        6Ý�†�Þ	� /�ßL!�ÊKÈ 5 ns�Ä�ü+		_�� 150V ,X 90�Á
` 10�Á��KÈ#��k �Å 
        6Ý�†,X�Ô7È�û 0.1%(CYE›10000  õG¡�áNe)[#��k ) 
        6Ý�†G¡�áNe)[  500 Hz �� 30 KHz �J> ?º	¥ �ÄM2�î�¹ �Å 
        6Ý�†�ÊE³�Ä�n	å?º	¥ �Å   0�É�� �H�þ PRF 
<�ó ��  !£!9 20 ns 
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K¼�Y,X�Ä�!  

 

�¢	¥�Ø6Ý�† �Ä+ M6�Å��5�LK�Ä,X TOF 
�ÚE|)[ �Ù7um�ÄJv�� �Å�Ä400MHz ,X�ÊJs�Å 
�Ä�3*ü�b�ü7¾�|���z�Ê7¾�|K¼,X�n�! �Å 

 
�yA:E›$¸  

E²4ÁCYE›KÜ���Ä?º	¥&• �Å 0�É256 
!¨�_?º	¥ �Ä�Û�nAu�D�ÍB5 �Å 

5�LK�üEîF'KÈ	à�Ê�Î)„  �Ä�V�� /�� �Å 
5�LK�6(Š�)9‹  50 �þ�Ä��Lš���ü1��Ô�þ�yA:�Ý��?º	¥  

 
#�	n#�	n#�	n#�	n  

�•"© 1 �ÊKÈ#�G£ �É K¼1 �Ä����K¼ 2 �Ä��  
�•"© 2 �ÊKÈ#�G£ �É K¼1 �Ä	â,XE›LÊ&•��K¼ 2 �Ä	â,XE›LÊ&• 
�•"© 3 *ü�b�Ä �Ã�Ä�î�²"¶�Ø)Ú,X	)K¼ �Ä:±8F�Å#�G£�È7¾�|EÝ�½	Ã

9‹�k,X�Ô�û�²"¶  
�Ý���ûP`A• 1 �•"© 1 
` 2 ,X,Ì�G�û  
�Ý���ûP`A• 2 �üE²4Á�²"¶�Þ,X�Ú�ÿ#�G£,È���²"¶�Ä ���"�bA’�n,XKÜ��  

�î�D�û�ê�Ô7È�û�S4§�p9‹�kAx	Ã  
TOF #�G£�ÊJs 400MHz 

�G
���4³Au  �î�b 1�É256 ?º&• 
�yA:(Š�Õ  �û�b�@�Â   �ã�b�@�Â   �´��  
�yA:E›$¸  E²4Á,XCYE›�@�Â�ÄSOT�Å�Ä0�É256�Å 

�Ä�Ú�ÿCY�ÞL$&�ßL$�Å 
 

A�É�É�É�É �?�£��/��?�£��/��?�£��/��?�£��/�  
�D�+�ê�õ�Ê  100�É500 MHz�È8 �!,X�ÚE|)[  
	Ã?–�³	�
³  �H�þ PRF 
<�ó �Ä�¢�Ô�þ?º	¥6Ý�†���ß�Ô�þ �Å 
���„Ne)[  10�É50 Hz 	ÃA× 
�îEîF'  	Ã	à�Ê��/� 8 �þEîF' �Ä���ÝEîF',X���„Ne)[�� 50 Hz�Å 
�U�û  !7 �Ã Bó �ê�<"¶��/�  

 
7¾�”7¾�”7¾�”7¾�” 
�T��  �á	à����
` �!5B,X6Ý�†�Ä$d7¾6Ý�†	¥*ó�<�Å,È�yEg�9����

�û�<  
4“�û  �ü 10�Á�� 90�Á,X�����Þ�õP`  

K¼,XKÜ�� �ü 10�Á�� 90�Á,XK¼P¬�z�Þ�õP  ̀
K¼,X�‘�z  6Ý�†�ÊE³	Ã	¬ �È�¹!£!9 20 ns EîE›K¼E¯> �?�£ 

 
2Ï4³2Ï4³2Ï4³2Ï4³  

EîF'	Ë  1�É256 �Ô�û  
 

�õ�³Eg�Î�õ�³Eg�Î�õ�³Eg�Î�õ�³Eg�Î  
K¼1 �Ä,X���� /�Ô�å	n�z  8 �! �Ä�H�þ PRF Ne)[�È�„ �Å 
K¼2 �Ä,X���� /�Ô�û	n�z  8 �! �Ä�H�þ PRF Ne)[�È�„ �Å 
K¼3 �Ä,X���� /�G
�	n�z  8 �! �Ä�H�þ PRF Ne)[�È�„ �Å 

 


