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625 ITU-R BT.1120-3

HDTV ,ITU-R BT.1363-1

ITU-R BT.656 270Mb/s
(SDI) ,
3.1Mb/s AES-3 1.5Gb/s SDI

 
 
        : ITU-R BT.1363-1

; VM700T ;
ITU-R BT.1363-1 ,  
 

ITU-R BT.1363-1
 

 
         ITU-R BT.1363-1 ? ?

, , ,
,  

 
 

 



                                                                                                                ITU1363   

www.tek.com.cn   3 

        ITU-R BT.1363-1 :
18 21 ,

(significant instant)  
(zero crossings)  

 
        ,

 
 
        UI( )

NRZ NRZI
18a) NRZI

1TU=1/270MHz=3.7ns  
 
        

,
,

, / ,

 
 

 
 
        ,

3-3
3-3 ,

, 10Hz 60µs 1kHz
500ns ; 1MHz,1.2ns

 
 
        (absolute jitter)

(timing jitter) (Alignment jitter) (low-
fre-quency jitter), 20  



                                                                                                                ITU1363   

www.tek.com.cn   4 

 
       

 
 

 
        , (wander)

( 10Hz
) ,

(
) ,

SDI , 10Hz
, ,

Q VM700T
SDI  

 
2.  
 
        ( 10Hz )

,
 

 
       

f1 ,

 
 
3.  
 
        ITU-R BT.1363-1 , :

1kHz~100kHz
1kHz 100kHz  

 



                                                                                                                ITU1363   

www.tek.com.cn   5 

        ,

, 1
,

,  
 
4.  
 
        

f1~f3 ,

, :
,

, ,  
 
        

, ,
, ,  

 
        

 
 
         ,

, , ( )  
 

,
,

 
 



                                                                                                                ITU1363   

www.tek.com.cn   6 

        ,
, , ,

 
 

 
 
        

( ) ,
 

 
1.  
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,
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f1 Hz  
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f4 Hz  
A1 UI f1 f2  
A2 UI f3 f4  
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        f1 f2
A1  

UI - , , f3 

f4 A2 UI -  

, UI( ) A1 A2  

 
        f2 f3 , 20dB/10 f2

f3 :f2=f3/(A1/A2)
(BER)  

 
2.  
             
        

,
( )

 
 
         ,

( 3)
( 4) 2  

 
2  

 
   

 /   
f1 Hz  
fc Hz  
P dB f1 fc  
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        f1 fc
P fc 10fc 20dB/10  

P (dB)  
 
3.  
 
        : ,

,
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        ,

,

 
 
        - ,
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3  

 
3   

 
   

 /   
f1 Hz  
f3 Hz  
f4 Hz  
A1 UI  
A2 UI  
tm s  
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        f1~f4 -
A1 f3~f4 ,

- A2 A1 A2 UI( )
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20dB +1dB ,
 

 
 

 
        , ,
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        , ( 6)
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        : SDI

(
) ( , )

,

,  
 
2.  
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1UI,
1UI ,

( 7) 1UI , : 
 
1) : 1UI , n

 1( fc), n 2( f1),
8 2 , 1

( 10) f1~fc ,
 

 
2) f1 f3 ,

, f1 f3
 

 
        : :

  
 
        

f3 2 ,
( 7)  

 
3.  
 
        ,

:
, ,

( 12)

(FFT) ( 13)  
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        3 :
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        14 ,
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        : ,

,
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: 1UI ,

 
 

 
 
        

 
 
1.  
 



                                                                                                                ITU1363   

www.tek.com.cn   13 

       
( 15) : 

 
1) 15 0UIpp,
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4)

 
 
        :
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        ,
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(FIFO first-in-first-out) ,
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FIFO ,

,
,

 
 

 
 
1. :  
2. : ( 10Hz )

 
3. :

(1kHz~100kHz, :1kHz 100kHz)  
4. (UI): UI,

 
5. : - ,  
      
6. :  
7. :  
8. : ,  
9. : ,

 
10. : ,

 
11. :

: , SMPTE RP165
 

     CRC( ) (EDIT: )  
12. :
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13. :
 

14. :
 

15. SDI: ITU-R BT.656
 

16. DSO:  
17. DUT:  
 

  VM700  
 
        : VM700T

,VM700T Option 1S
VM700T :143Mb NTSC
270Mb 525 270Mb625 360Mb

1S :1. :SDI SDI SDI
2. :SDI SDI SDI

SDI SDI SDI 3.
:SDI SDI 4. :SDI

SDI /  
 

VM700T  
 

 
 
        VM700T SDI

VM700T SDI 1/19
SDI 3-2

 
 
        SDI ,

 



                                                                                                                ITU1363   

www.tek.com.cn   17 

SDI ,
( ) 3-1

 
 
         ,

,
10Hz , 1kHz ,

 
 
         SDI ,

,
,

( 3-6)  
 
        ,SDI

0.8UI 270Mb ,
3ns ,
, ,

3-3 ,

, VM700T SDI
 

 
SDI  

 
        143Mb/s 360Mb/s,

,
 

 
        ,SDI -

- SDI VM700T
10Hz , 1kHz
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        SDI :

FFT  
 
         (
3-7 3-8) ,Y UI (ps)

X , µs,
,Y dBUI

, X Hz ,X
10MHz; , 20kHz dB
1UI 360Mb/s , X

,  
 
        , 10

, VM700T
 

 
       

, FFT , FFT
, FFT  

 
       ,

, SDI
A SDI  
 
        FFT FFT

: 
 
1.  
 
       SDI SDI ( SMPTE RP-
184 ),

SDI SDI
10Hz , 1kHz  
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2.  
 
        

, :
(15Hz~25kHz)
(8kHz~10MHz)  

 
        ,

,

, 3-4
 

 
3-4  

 
 (dB) (%) 

10kHz 0 0 
15kHz 3 30 
20kHz 6 50 
30kHz 12 75 
42kHz 30 97 

 
3 .  FFT  
 
        4096 FFT, ( )

FFT
1S FFT :Hanning

 
 
        Hanning ,

,
Hanning
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       3-9 FFT ,
, Hanning

, ;
 

 
3. FFT  
 
        ( ) (

)4096 4K FFT
3-5 ,

FFT ,
 

 
3-5 FFT ,  

 
(0~20kHz) (0~10MHz)  

 
 
 

 
 

143Mb 
NTSC 

62.3kHz 1% 0.95ms 35.8MHz 10% 12.70ns 

270Mb 525
 

61.9kHz 1% 0.59ms 33.8MHz 5% 5.75ns 

270Mb 625
 

61.9kHz 17% 13.86m
s 

33.8MHz 5% 6.64ns 

360Mb 525
 

62.1kHz 1% 0.74ms 36.0MHz 10% 13.33ns 

360Mb 625
 

62.1kHz 18% 14.01m
s 

36.0MHz 11% 14.22ns 

 
SDI  

 
        SDI :

3-7 3-8
 

 
: 
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       3-10 SDI
SDI : 

 
( ):  

( ): 10Hz 1kHz
( ): FFT Hanning  

:
 

/ : /
 

:  
: ,

 
 

: 
 
        , SDI

A
, : ,

, SDI
A  
 

: 
 

( ):
(NVRAM)

 
: ( )  
: NVRAM

 
: SDI A

NVRAM  
 

/ : 
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         /

/ ,  
/ : 

 
1: , 1  
2: 2  
1: 1  
2: 2  

:  
( ): UI( ) (ns ps)

Y
SDI SDI ,

 
 

SDI , SDI  
 

SDI  
 
       ,SDI SDI

SDI ,
 

 
        

( )
, ,

 
 
        ,

,SDI
,

 
 
1.  
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        ( 3-12)

 
 
        ( 3-13) VM700T

100ppb(ppb Parts Per Billion , 10-9)
 

 
       , Y

 
 
2.  
 
        3-11 0.25Hz 0.50Hz 1.00Hz LP( )

,10ns , 0.25Hz
28ppb/s  

 
          ,

( 2.5ns) 0.5Hz
0.5Hz ,

,10ns , 0.25Hz
0.25Hz

 
 
3.  
 
       SDI 3-14 SDI

: 
 

: ,  
:  
: ,  
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1.00Hz:1ns ( ); 
0.50Hz:2.5ns ( ); 
0.25Hz:10ns ( )  

:
 

:
, Y

, 3-12  
:

, SDI  
:  

: 
: 

: ,  
:  

 
:

:
 

        :VM700T
 

 
  ITU-R BT.1363-1  

                 Rec.ITU-R BT.1363 
                   ITU-R BT.1363-1 

ITU-R BT.656 ITU-R BT.799 ITU-R BT.1120
 

                         ( ITU-R 65/11) 
                                   (1998) 
 
ITU  

: 
a) ITU-R BT.656 ITU-R BT.799 ITU-R BT. 
   1120 ; 
b) ,  
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   ; 
c) , ITU-R BT.656 ITU-R 

BT.799 ITU-R BT.1120
 

d) ITU-R BT.1367
 

 
: 

 
        ITU-R BT.656 ITU-R BT.799 ITU-R BT.1120

, ( ), 1
 

 2 EBU 
Tech3268 2  

 
1  

 
1.  
        

 
 
2.  
       , ,

, ,
 

 
3.  
 
3.1  :

 
 
3.2  : - ,

 
3.3  : ,  
3.4  :  
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3.5  :  
3.6  :  
3.7  : ,

 
3.8  : ( 10Hz )

,
 

3.9 (UI): UI,
 

 
4.  
 
        :

( ) ,
 

 
4.1   
 
        -

,
 

 
4.1.1 ,

( 1)

( 2)  
 
4.1.2  1  
 

1  
 

   
 /   

f1 Hz  
f2 Hz A1  
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f3 Hz A2  
f4 Hz  
A1 UI f1 f2  
A2 UI f3 f4  

   
   

  
1 ( ) 

 
2   

 
4.1.2.1 f1 f2

A1 UI -  
4.1.2.2 f3 f4

A2 UI -  
4.1.2.3 UI A1 A2  
4.1.2.4 f2 f3 , 20dB/10

f2  f3 :               f2=f3/(A1/A2) 
4.1.2.5  (BER)

 
4.1.2.6 ( )  
 
4.1.3  SMPTE ,

4.1.2  
 
4.2   
 
        

,
( ,

)
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4.2.1 ,
 ( 3)

( 4)  
 

3   
 

4   
 
4.2.2  2  
 

2  
 

   
 /   

f1 
Hz 

 

fc Hz  
P dB f1 fc  

   
 
4.2.2.1  f1 fc

P  
4.2.2.2  fc 10fc 20dB/10

 
4.2.2.3  (dB) P  
4.2.2.4  ( )  
 
4.2.3  SMPTE ,

4.2.2  
 
4.3   
 
        

,
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        : ,  
,

 
 
       

 ,

 
 
4.3.1  - ,  

, (
5)  

   
5   

 
4.3.2  3  
 

3  
 

   
 /   

f1 Hz  
f3 Hz  
f4 Hz  
A1 UI  
A2 UI  
tm s  

   
n   

 
4.3.2.1  f1 f4

- A1  
4.3.2.2  f3 f4

- A2  
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4.3.2.3  20dB/10 ,
20dB +1dB  

4.3.2.5  (tm) ,
 

4.3.2.6  ,
 

4.3.2.7  n (
1, )

n

 
 
4.3.3  , ITU

4.3.2  
 

1   
 
1.  
 

1  
 
1.1  
 
       

, ,
,

 
 
2.  
 
3.  
 
3.1 :
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3.2 : ,

 
3.3 DSO:  
3.4 DUT:  
3.5 :

(BER) SMPTE RP165
CRC( ) (EDIT )  

3.6 : -
,  

3.7 : ,  
3.8 :  
3.9 :

 
3.10 :   

 
3.11 :  
3.12 :  
3.13 :  

 
3.14 :

 
3.15 SDI: , ITU-R BT.656

 
3.16 : ( 10Hz )

,
 

3.17 (UI):
 

 
4.  
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       :
; ;

 
 
4.1  
 

 , ( 6)

, , 270Mb/s ITU-R BT.656 ,
27MHz 270MHz ITU-R BT.656

,
 

 : (  
     )  
 : SDI

(
) ( ,
) ,

,
 

 
6   

 
4.2   

 
        ,

( 7)  
 

7  1UI  
 
4.2.1  
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( 8) ,
( 9) 2

: 
 
1) ,     
     
2) (A1), f1

(A2) , f3( 9)  
3) 20dB/10

,
+1dB( 9)  

4) n , n
4.3.2  

5) 1,
f3, f4  

 
8   

 
4.2.2  
 

: 
 
1) /  
   f3  
2)

1UI  
3) , -

,

, ,
 

 
 

(DSO),
DSO ,
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DSO, ,
 

 
        , : ,

,

,
 

 
4)  ,

 
 

9   
 
4.2.3    
 
        f1 2

, 1UI
, ( 7) 1UI ,

: 
 
1)( ) 1( 8),     
   ( 10) ( ) f1 fc

 
   fc  
2) f1 f3 ,

, f1 f3
 

 
 : :

 
 

10  1UI  
 
4.2.4  
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        f3, 2
( 7)  

 
 : :

 
 
4.2.5  
 
        

, SDI
( 11)  

 
        1

,  
 
 : : PLL( )

 
 

11   
 
4.3  
        ,

:
,

( 12)
(

13)  
 
4.3.1 - ,  
          4.3.2  
4.3.2 

(FFT) ( 13)  
 
        : :

,  
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4.4  
 
        , 14

, ( :
) , ,

,
(FFT)

 
 
 : :  

-  
 

, 1UI , 1UI
,  

 
12  ( PLL, ) 

 
13   

 
14   

 
5.  
 
         

( 15)  
 
  
 
1) 15 0UIpp
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2) , ,
 

3) 2),  
 
  
 
1)  
2) f1 f3 , 1)

 
 

 
 

 
15   

 
6  
 
        

( 16)
(

17)  
 
  
 
1)  
2) 16 ,

,
 

3)  
4) ,

 
5) 3),  
 

 ,
,  
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 : 
 
1)  
2) 17 ,

 
3) ,

 
4) 

 
 

  

 
 
          , , f1

10(fc),  
 

16  ( ) 
 

17   ( ) 
 

2  
 

 
 

 
        ,

,
,

,



                                                                                                                ITU1363   

www.tek.com.cn   39 

,
 

 
1.  
 
        

 
 
2.  
 
        , ITU-R  BT.656 270Mbit/s(Mb/s)

(SDI) ,
3.1Mbit/s AES-3 1.5Gbit/s SDI

,
 

 
         

, NRZ
NRZI AMI , , ,

,
, ,

 
 
        

( RC LC )

,
, ,

,
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        ( )

, ( )  
 
        (UI) , , 

NRZ NRZI
18 a) , NRZI

18b) ( ,
),

,
 

 
        , ( )

,
, 19 ,6144Hz

6144Hz ( )
 

 
3.  
 
        

,
,

 
 
        

,
(

)  
 

18   
 
a) SDI  
 
b)  
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19   
 
        ,

SDI ,
10Hz

,
Q

, SDI ,
 

 
        

f3( 20)
 

 
20   

 
        

f1 ,

 
 
       

, 1 ,
,

,  
 
        ,

,
, , ,

, ,
,  

 
        

, , ,
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, ,
 

 
        ANSI/SMPTE 259M  1993  10 4:2:2
4fscNTSC  

, (f3) 1kHz
SDI ,

, (200Hz )
,
(10kHz )  

 
4.  
 
        

 
 
        

, 21 SDI ,
( )

(
),  

 
21   

 
        ,

22
,

1kHz 1kHz
1kHz

,
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22   
 
        , ,

( 23) ( )
(PLL)

( 1)
( 20 f4) ,

,
,

1UI ,
,

( Q)
(  f1 20) ,

( 20 f3)
( 2) ,

1UI 1  
 
        

, ,
2(PLL2)

1(PLL1) , f1( f3) f4
, ( 3)

, (
) ,

-  
 

23   
 
        

, ,
 20%

(54MHz, 270Mbit/s 2 10 )
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        ,

,
24,

( 270MHz),
( 40kHz),

 
 
        FFT( )

, ,
, 25 ,

, ,
 

 
24   

 
        1UI

1UI ,
,

1UI , 1 2
1

,
360° 1UI

26, 2 , 1
,

, , 10  
 
5.  
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25   
 

26  <1UI
 

 
        

- , ,
, 27

,
( 27)  

 
27   

 
        

28,
, f1(

) fc( )  
 
       , 

,
 

 
6.  
 
        

 
 
        :
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,
, ( )

,
,  

 
28   

 
        ,

, , ,
 

: 
 
1)  
2) ,  
3) ,  
4)  
 

: 
 
 
 
 
f1=10Hz  f1=10Hz f1=10Hz 
f3=1kHz  f3=1kHz f2=20kHz 
f4=27MHz f1=10Hz f4=27MHz f3=100MHz 
A1=0.5UI fc=1MHz A1=0.2UI f4=5MHz 
A2=0.1UI P=0.5dB A2=0.15UI A1=2.5UI 
   A2=0.5UI 

A
 

B
 

B
 

C
 

 
1: A B  

 
      B 0.5dB , 10Hz~1MHz ,

1MHz 0.5dB 1.06  
 

A B C 
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f1~fc(10Hz~1MHz):(A1)[log-1(P/20)]=(0.5UI)(1.06)=0.53UI 
 

f3~fc(1kHz~1MHz):(A2)[log-1(P/20)]=(0.1UI)(1.06)=0.11UI 
 

: 1MHz(fc), ( A  
) 27MHz(f4) B

1MHz ,
B ,  

2: B B , B
 

 
                      f1(10Hz) : =0.53UI+0.2UI=0.73UI 

f3(1kHz) : =0.11UI+0.15UI=0.26UI 
                      fc(1MHz) : =0.15UI 
 
       fc(1MHz) ,

, B
0.15UI( ) 1kHz 1MHz , 1MHz ,

f3~f4 (
,0.15UI)  

 
3: C B  

 
        C f3(100kHz) 0.5UI,

f1(10Hz) f2(20kHz) 2.5UI B
fc(1MHz) 0.15UI, f3(1kHz) ( <1MHz)
0.26UI, f1(10Hz) ( <1kHz) 0.73UI

f1 f3(10Hz 1kHz) ( ) 0.73UI
, B C ( 29)  

 
         ,  
 

29  B C  
 



                                                                                                                ITU1363   

www.tek.com.cn   48 

        

,  
 
        ,

, : 
 
1) ,  
2) fc , ,

f3 fc fc , ,
A2 fc,  

3) fc( 30)
 

 
30   

        2) 3) ,
, ,

f3
2) (

),
3)
 

 
7.  
 
        

, ,
(D/A) ,

, D/A , ,
 

 
        

(FIFO first-in-first-out) ,

31 ,
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SDI
FIFO( ),

,

:
,  

 
31   

 
 

 
         ANSI S4.40-1992,   

(AES-3)  
 
 
 
 
 
 
 
 
     
 
 
  
 


