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Mapping Reference
Image Format

Signal Format Sampling Structure/Pixel 
Depth

Frame/Field Rates
Structure SMPTE Standard

1

ST 274 1920 x 1080 4:2:2 (Y’C’BC’R)/10-bit
60, 60/1.001 and 50 Frames 
Progressive

ST 2048-2 2048 x 1080 4:2:2 (Y’C’BC’R)/10-bit
60, 60/1.001, 50, 48 and 48/1.001 
Frames Progressive

2

ST 296 1280 x 720

4:4:4 (R'G'B'),
4:4:4:4 (R'G'B' +A)/10-bit

60, 60/1.001 and 50 Frames 
Progressive

4:4:4 (Y’C’BC’R),
4:4:4:4 (Y’C’BC’R+A)/10-bit

30, 30/1.001, 25, 24 and 24/1.001 
Frames Progressive

ST 274 1920 x 1080

4:4:4 (R'G'B'),
4:4:4:4 (R'G'B' +A)/10-bit

60, 60/1.001 and 50 Fields Interlaced

4:4:4 (Y’C’BC’R),
4:4:4:4 (Y’C’BC’R+A)/10-bit

30, 30/1.001, 25, 24 and 24/1.001 
Frames Progressive, PsF

ST 2048-2 2048 x 1080

4:4:4 (R'G'B'),
4:4:4:4 (R'G'B' +A)/10-bit 30, 30/1.001, 25, 24 and 24/1.001 

Frames Progressive, PsF4:4:4 (Y’C’BC’R),
4:4:4:4 (Y’C’BC’R+A)/10-bit

3

ST 274 1920 x 1080

4:4:4 (R'G'B')/12-bit 60, 60/1.001 and 50 Fields Interlaced

4:4:4 (Y’C’BC’R)/12-bit
30, 30/1.001, 25, 24 and 24/1.001 
Frames Progressive

ST 2048-2 2048 x 1080
4:4:4 (R'G'B')/12-bit 30, 30/1.001, 25, 24 and 24/1.001 

Frames Progressive, PsF4:4:4 (Y’C’BC’R)/12-bit

ST 428-9 2048 x 1080 4:4:4 (X'Y'Z')/12-bit 24 Frames Progressive, PsF

ST 428-19 2048 x 1080 4:4:4 (X'Y'Z')/12-bit 25 and 30 Frames Progressive, PsF

4

ST 274 1920 x 1080 4:2:2 (Y’C’BC’R)/12-bit
60, 60/1.001 and 50 Fields Interlaced

30, 30/1.001, 25, 24 and 24/1.001 
Frames Progressive, PsF

ST 2048-2 2048 x 1080
4:2:2 (Y’C’BC’R)/12-bit 30, 30/1.001, 25, 24 and 24/1.001 

Frames Progressive, PsF4:2:2:4 (Y’C’BC’R+A)/12-bit
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Reference
Image Format Signal Format Sampling Structure/Pixel Depth

Mapping Structure
Frame/Field Rates

SMPTE Standard in SMPTE ST 372

ST 274 1920 x 1080

4:2:2 (Y’C’BC’R)/10-bit � 5.1
60, 60/1.001 and 50 Frames 
Progressive

4:4:4 (R'G'B'), 4:4:4:4 (R'G'B' +A)/10-bit � 5.2 30, 30/1.001, 25, 24 and 
24/1.001 Frames Progressive, 
PsF

60, 60/1.001 and 50 Fields 
Interlaced

4:4:4 (Y’C’BC’R), 4:4:4:4 (Y’C’BC’R+A)/10-bit � 5.4

4:2:2 (Y’C’BC’R)/12-bit � 5.5

4:4:4 (R'G'B')/12-bit � 5.3 30, 30/1.001, 25, 24 and 
24/1.001 Frames Progressive

60, 60/1.001 and 50 Fields 
Interlaced

4:4:4 (Y’C’BC’R)/12-bit � 5.4

ST 2048-2 2048 x 1080

4:2:2 (Y’C’BC’R)/10-bit � 5.1
60, 60/1.001, 50, 48 and 
48/1.001 Frames Progressive

4:4:4 (R'G'B'), 4:4:4:4 (R'G'B' +A)/10-bit � 5.2

30, 30/1.001, 25, 24 and 
24/1.001 Frames Progressive, 
PsF

4:4:4 (R'G'B')/12-bit � 5.3

4:4:4 (Y’C’BC’R), 4:4:4:4 (Y’C’BC’R+A)/10-bit � 5.4

4:4:4 (Y’C’BC’R)/12-bit � 5.4

4:2:2 (Y’C’BC’R)/12-bit, 4:2:2:4 (Y’C’BC’R+A)/12-bit � 5.5

ST 428-9 2048 x 1080 4:4:4 (X'Y'Z')/12-bit � 5.3 24 Frames Progressive, PsF

ST 428-19 2048 x 1080 4:4:4 (X'Y'Z')/12-bit � 5.3
25 and 30 Frames Progressive, 
PsF
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Stream 1
Y0 Y2 Y4 … Y1916 Y1918

Y1 Y3 Y5 … Y1917 Y1919

Stream 2
Cb0 Cb1 Cb2 … Cb958 Cb959

Cr0 Cr1 Cr2 … Cr959 Cr959

Link A
(Line N)

Cb0 Cr0 Cb1 … Cb959 Cr959

Y0 Y1 Y2 … Y1918 Y1919

Link B
(Line N+1)

Cb0 Cr0 Cb1 … Cb959 Cr959

Y0 Y1 Y2 … Y1918 Y1919
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SMPTE ST 425-1 Mapping 1
SMPTE 274M 4:2:2 (Y’C’BC’R) /10-Bitjk 60,59.94 & 50 Progressive
SMPTE 2048-2 4:2:2 (Y’C’BC’R) /10-Bitjk 60,59.94,50,48 & 47.95 Progressive

/0�����

�0� ����

�0� ����

����������:�� 
��,���������"
;�	�����������	�����	���	� ���

�:�6�����6������9<3���<��=�

����������:�� 
��,���������"
;�=�����������=�����	���	� ���

�:�6�����6������9<3���<��=�

����������:�� 
��,���������"
;�=�����������=�����	���	� ���

�:�6�����6������9<3��<��=��

�����������
��>���������"
;�	�����������	�����	���	� ���

�����������
��>���������"
;�	�����������	�����	���	� ���

������������	�
����#��-�����
����������

��������������
����#��-�����
����������

Y
’ 0

Y
’ 1

Y
’ 2

Y
’ 3

Y
’ 1

91
9

Y
’ 1

91
8

E
A

V
(3

F
F

h)

E
A

V
(0

00
h)

E
A

V
(0

00
h)

E
A

V
(X

Y
Z

h)

LN
0

LN
1

C
R

0

C
R

1

Optional 
Ancillary 
Data

S
A

V
(3

F
F

h)

S
A

V
(0

00
h)

S
A

V
(0

00
h)

S
A

V
(X

Y
Z

h)

C
’B

 0

C
’R

 0

C
’B

1

C
’R

1

C
’R

 9
59

C
’B

 9
59

E
A

V
(3

F
F

h)

E
A

V
(0

00
h)

E
A

V
(0

00
h)

E
A

V
(X

Y
Z

h)

LN
0

LN
1

C
R

0

C
R

1

Optional 
Ancillary 
Data

S
A

V
(3

F
F

h)

S
A

V
(0

00
h)

S
A

V
(0

00
h)

S
A

V
(X

Y
Z

h)

Y
’ 0

Y
’ 1

Y
’ 2

Y
 ’3

Y
’ 1

91
9

Y
’ 1

91
8

Y
’ 1

92
0

Y
’ 1

92
1

Y
’ 1

92
2

Y
’ 1

92
3

Y
’ 1

92
4

Y
’ 1

92
5

Y
’ 1

92
6

Y
’ 1

92
7

C
’R

 9
59

C
’B

 9
59

C
’B

 9
60

C
’B

 9
61

C
’B

 9
62

C
’B

 9
63

C
’R

 9
60

C
’R

 9
61

C
’R

 9
62

C
’R

 9
63

C
’R

0

C
’R

1

C
’R

(n
)

C
’R

(n
-1

)

C
’B

(n
)

C
’B

(n
-1

)

C
’B

0

C
’B

1

Y
’ (

2n
+

1)

Y
’ (

2n
)

Y
’ (

2n
-1

)

Y
’ (

2n
-2

)

���������	�
	 ��
	������	�� 2013



12

SMPTE ST 425 Mapping 2
4:4:4 (R’G’B’)/ (Y’C’BC’R )  l
m? 4:4:4:4 (R’G’B’+A)/ (Y’C’BC’R +A) /10-Bitjk
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Stream 1
Y0 or G0 Y1 or G1 Y2 or G2 … Y/G1919

Cr0 or R0 Cr1 or R1 Cr2 or R2 … Cr/R1919

Stream 2
A0 A1 A2 … A1919

Cb0 or B0 Cb1 or B1 Cb2 or B2 … Cb/B1919
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q� rG�� � q� rG�� � q� rG�� � … q�� ����
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SMPTE ST 425 Mapping 3
4:4:4 (R’G’B’) / (Y’C’BC’R) / (X’Y’Z’) /12-Bitjk

R’G’B’ [11:9]
a/n

R’G’B’ [8:6]
a/n 

R’G’B’ [2:0]
a/n

R’G’B’ [5:3]
a/n

R’G’B’ [11:9]
a+1/n+1

R’G’B’ [8:6]
a+1/n+1

R’G’B’ [2:0]
a+1/n+1

R’G’B’ [5:3]
a+1/n+1

R’G’B’ [11:9]
a+2/n+2

R’G’B’ [8:6]
a+2/n+2

R’G’B’ [2:0]
a+2/n+2 

R’G’B’ [5:3]
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;<= >A;<= @�BC

9 8 7 6 5 4 3 2 1 0

Stream 1
B8 R [11:9] G [11:9] B [11:9]

B8 R [5:3] G [5:3] B [5:3]

Stream 2
B8 R [8:6] G [8:6] B [8:6]

B8 R [2:0] G [2:0] B [2:0]
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SMPTE ST 425-1 Mapping 4
4:2:2 (Y’C’BC’R ) /12-Bitjk 60,59.94 & 50 Interlaced, 30,29.97,25,24 & 23.98 Progressive, PsF
4:2:2:4 (Y’C’BC’R +A) /12-Bitjk 30,29.97,25,24 & 23.98 Progressive, PsF
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�.´·¸Û‚¹ ^!F�Š�Ë�Ië�^C^!F�Š	ËÀÁIë�^½±0¹
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œ
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;<= >A;<= @�BC

Link A
Cb0[11:2] Cr0[11:2] … Cb959[11:2] Cr959[11:2]

Y0[11:2] Y1[11:2] … Y1918[11:2] Y1919[11:2]

Link B
A0 A1 … A1918 A1919

A0[11:9] Y0[11:6] A1[11:9] Y1[11:6] … … A1919[11:9] Y1919[11:6]

A0[5:3] Y0[5:0] A1[5:3] Y1[5:0] … … A1919[5:3] Y1919[5:0]

A0[8:6] Cb0[11:6] A1[8:6] Cr0[11:6] … … A1919[8:6] Cr959[11:6]

A0[2:0] Cb0[5:0] A1[2:0] Cr0[5:0] … … A1919[2:0] Cr959[5:0]

Stream 1

Stream 2
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(Y’C’BC’R)
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(R’G’B’) 
3h 4:2:0
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4:2:2:4

(Y’C’BC’R +A) 
5h

4:4:4:4
(Y’C’BC’R +A) 
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(R’G’B’+A) 
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SMPTE 
2048-2 FS
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Bh Reserved
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