Standards

Proposed American National Standards

The fundamental parameters for the first standardized broad-
cast-quality digital videotape recording format were approved by
the Socicty’s Working Group on Digital Television Tape Record-
ing, the Video Recording and Reproduction Technology Com-
mittee, and the Standards Committce.

The D-1 format is intended for professional studio use with
component digital video signals encoded according to interna-
tional CCIR standards for the 525-line NTSC broadcast televi-
sion system. This truly universal format for broadcast program
cxchange has been achieved through close cooperation with the
MAGNUM Specialist Group of the European Broadcasting
Union and the CCIR. Although some input and output signal
processing differences will exist to suit 525- and 625-line broad-
cast practices, all video signals recorded on tape by a Type D-1
recorder anywhere in the world will be identical and will conform
to the 4:2:2 (13.5:6.75:6.75 MHz) sampling procedure of CCIR
Recommendation 601, the internationally agreed specification
for component (Y, B-Y, R-Y) digital television signals. Similar-
ly, the digital audio signals will basically conform to specifica-
tions agreed to by the EBU and the Audio Engineering Society.

The format is unique in two respects: First, the mechanisms
and signal processing systcms can be used worldwide for any
digital television signals that conform to CCIR Recommenda-
tion 601. Second, the designer of a D-1 tape transport mechanism
can usc onc of several different combinations of tape scanner
diameters and data hcad arrangements. The format permits
different design choices for different applications.

Published here for a trial period and public review are five
Proposed American National Standards on the 19-mm Type D-1
format: SMPTE 224M, Component Digital Video Recording —
19-mm Type D-1 Cassette — Tape Record; SMPTE 225M,
Component Digital Video Recording — 19-mm Type D-1 Cas-
scttc — Magnetic Tape; SMPTE 226M, Component Digital
Video Recording — 19-mm Type D-1 Cassette — Tape Cas-

and Recommended Practices

settc; SMPTE 227M, Component Digital Video Recording —
19-mm Type D-1 Cassette — Helical Data and Control Re-
cords; and SMPTE 228M, Component Digital Video Record-
ing — 19-mm Type D-1 Cassette — Cue and Time and Control
Code Records.

Proposed SMPTE Engineering Guidelines

Also published for a trial period are two Proposed SMPTE
Engineering Guidelines on the 19-mm Type D-1 format: EG 10,
Tape Transport Geometry Parameters for 19-mm Type D-1
Cassette for Component Digital Video Recording; and EG 11,
Nomenclature for 19-mm Type D-1 Cassette for Component
Digital Vidco Recording.

Copics of the proposals arc available from Socicty Headquar-
ters for $3.00 each. Comments should be addressed to Barry C.
Detwilcr, Television Enginecr, at Society Headquarters. The
proposals will bc submitted to the Executive Committee for
Standards Approval if no adverse comments are reccived by May
1, 1986.

Approved International Standard

The International Organization for Standardization (1SO)
approved an International Standard, the technical content of
which is published here for your information. ISO 6038-1985,
Cinematography — Splices for Use on 70-mm, 65-mm, 35-mm
and 16-mm Motion-Picture Films — Dimensions and Loca-
tions, is in agreement with SMPTE Recommended Practice RP
111-1983, Dimensions for 70-mm, 65-mm and 35-mm Motion-
Picturc Film Splices. This material is reproduced with permis-
sion from the ISO and is copyrighted by the American National
Standards Institute, 1430 Broadway, New York, NY 10018,
from which copics are available.

—Alex E. Alden, Manager of Engineering

Ave., White Plains, NY 10607.

SMPTE Standards Subscription Service

The Society provides a Standards Subscription Service to assist firms, libraries, and
individuals in establishing and maintaining a complete and current file of approved
American National Standards, SMPTE Recommended Practices, and SMPTE
Engineering Guidelines in the motion-picture, television, and video magnetic record-
ing fields. Through this service, the Society makes automatic distribution to stan-
dards subscribers of all new and revised standards, recommended practices, and
guidelines that are approved during the calendar year in these fields.

For further information, write to: Standards Subscription Service, Engineering
Dept., Society of Motion Picture and Television Engineers, 595 West Hartsdale
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v
IDED CASSETTE S atn. @10 See FIG. 10-]2

T
»
5 B
)
v
X
in.3

9861 YOIBN ‘1BwInor 31dNS

.
M L
Ty =g A :
A .
. \_:m il ” 1 OFF THE o
5 * o362 NOTE Eal MACHINE # ‘
245%' NOTE d 9
549 Support plans -
SECTION AA m | - Reel guard
ﬁl Mm ! Internal radit max.R0.3 nl
> ;
265, 4202 \ g
VIDED CASSETTE M #
2122,5 REF, Datum Plane Z o
0453, " o
£
. »in.32 £ NOTE 6
o ¥ \—\ NOTE 5 Reel Holder
k y/ (Reel spring)
£ = o T
S L Aash | 111 = E —| "
I~ 1 11 g
¢ i _ 7 2363, ﬁwm & N THE m qm_uon
il
9 PYe) / Support plane MACHINE mMM min @69 w e
.r MW Internal radli max.R0.3 1_ 2 NoTE 2
o6, 4= | ———— Ry N :
|

VIDEQ CASSETTE L
; 2178,5 REF, NOTE 3

NQTE 1

2.0 +0.

2582,
1|-_PPHNI' \Mv Datum Plane Z
NOTE 4
¥ = MAX. 265
&
£ B Y v o Fig. 17
Y _ Al s:m. ) r_v Y Relationship Between Reel and Reel Table
) =,
" a;mx”r_ “ﬂm m s ) Notes:
o 249 Reel guard upport plane 1. Distance between _,_._m,u:unOJ area of the reel table and datum plane Z.
@58 Internal radil max.R0.3 2. Distance between the support area of the reel table and tape center.
@h‘wm’u 3. Support area of the reel table.
4. Hatched area shows the maximum reel table area.
. Fig. 16 5. Reel spring pressure shall meet the specifications shown in 9.5.
Video Cassette Reel 6. If necessary, more reel spring pressure shall be applied to this portion from the outside.
7. The reel spring structure is at manufacturer’s option.

Note: The center of the reel and the reel table shall be positioned on either the center of
the area 36.0 + 0 — 0.1 in diameter or the center of the area 45.0 + 0.1 — O'in
diameter.
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8l¢

3.3.3.3 Identification Pattern — Byte 4
Mapped from Word 2 (4 bits) by Table 2. See Fig. 7.

LSB MSB

word 2 (& 1 T 777 3]
Segment ID 0 Field 1D ¢

(see Fig. &)

Segmenr ID @ Segment I 2

@y £ Wocd 2 & Dy

Fig. 7
Identification Pattern — Byte 4

3.3.3.4 Identification Pattern — Byte 5
Mapped from Word 3 (4 bits) by Table 2. See Fig. 8.

LSB MSB
Word 3 e T 71 =21 371}
L Reserved = &

Field ID i ‘

Sector 1D @

Sector ID 1

By £ Word 3 &Dy

Fig. 8
Identification Pattern —Byte 5

Sync biock ID is an eight-bit word formed from two 4-bit words, each lying in the range 0 — D, uniquely identifying
each sync block within one sector. Fig. 4 specifies these values.

Field ID lies in the range O — 3 with the origin aligned with the field sequence identification pulse doublet mark (see
Section 6). The values of Field ID are shown in Fig. 9. These values must be continuous, even after editing operations.

Segment ID lies in the range 0 — 4 as shown in Fig. 9.

SMPTE 227M

9861 YoiBW ‘|eUINOf 3 LdNS

Page 3 of 40 pages

-«——— TAPE MOTION

'« 10 SEGMENTS ON ,
, 20 TRACKS

Fig. 9
Segment and Field Numbers
Notes:
1. Segment numbers lie in the range 0 — 4 (unbracketted).
2. Field numbers lie in the range 0 — 3 (bracketted).
3. Fields 0 — 1 shown; Fields 2 — 3 are similar.

3.3.4 Data Field — Sync Block. This block construction is used for all audio and video data and
the associated error correction data.

(a) Length — 2 inner code blocks; each of 60 data bytes plus 4 inner error-code
check bytes. (Outer error-code check bytes are considered as data.)
(b) Arrangement — See Fig. 3(c).
(¢} Protection (Inner Code)
Type — Reed-Solomon
Galois Field — GF(256)
Field Generator —xB+xd+xd +x2+ x0
Polynomial (%' are place keeping variables in GF(2), the binary field).
Order of use — Left-most term is most significant, “oldest” in time computationally,
and first written to tape.
Code Generator —G)=(x+ =% (x+ <) (x+ = (x+ =3
Polynomial = 1is given by 02 in GF{256)
(in GF (256))
Check Characters — K3.Kz K. Kgin
Kax® 4+ Kax?2 + Kx! -+ Kox? obtained as the remainder after di
x4 D(x) by G(x) where
D(x) = Bspx™® + Bggx® 4. .. + Byx! + Box®
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Table 8
Intraline Word Shuffie

Quter Block Number Within Line (Oblk)

11

10

Byte#

Yiz1l

CR120
CR122
CR124
CR126
CR128
CR130
CR132
CR134
CR136
CR138
CR140
CR142
CR144
CR146

Y120
Y122
Y124
Y126
Y128
Y130
Y132
Y134
Y136
Y138
Y140
Y142
Y144
Y146
Y148
Y150
Y152
Y154
Y156
Y158
Y160
Y162
Y164
Y166
Y168
Y170
Y172
Y174
Y176

CB120

Y61
Y63
Y65
Y67
Y69
Y71

CR60

Y60
Y62
Y64
Y66
Y68
Y70

CB60

Y1

CRO
CR2
CR4
CR6
CR8
CR10

YO
Y2

CBO
CB2
CB4
CcB6
CB8
CB10

Y123
Y125

CB122
CB124
CB126

CR62

CB62

Y3

CR64

CB64

YS

Y4

Y1z27
Y129

CR66

Y6 Y7 CB66

Y8
Y10

CB128
CB130
CB132
CB134
CB136

CR68

CB68
CB70

Y9
Y11

Y131

CR70

5

Y133
Y135
Y137
Y139

Y73
Y75

CR72
CR74

Y72
Y74
Y76
Y78

CB72
CB74

Y13
Y15
Y17
Y19

CR12
CR14

Y12
Y14
Y16
Y18

CBl12
CBl4

Y77

CR76

CB76

CR16

CB16

Y79 CB138
CB140
CB142
CBl44

CR78

CB78

CR18

CB18

9

Y141
Y143
Y145
Y147
Y149
Y151

CR148

CB146
CB148

Y81
Y83
Y85
Y87
Y89

CR80O
CR82
CR84
CR86
CR88
CR90
CR92

Y80
Y82
Y84
Y86
Y88

CB80
CB82
CB84
CB86
CB88
CB90
CB92

Y21
Y23
Y25
Y27
Y29

CR20
CR22
CR24
CR26
CR28

Y20
Y22
Y24
Y26
Y28

CB20
CB22
CB24
CB26
CB28

—

(Obyt)

— -

CR150
CR152
CR154
CR156

CB150
CB152
CB154
CBL56

Y91
Y93

Y90
Y92

Y31
Y33

CR30

Y30
Y32
Y34
Y36

CB30
CB32

15
16
17
18
19
20
21

Y153
Y155
Y157
Y159
Y161

CR32

Y35 CB94 Y94 CR94 Y95
Y96 Y97

Y37

CR34

CB34

CR96

CB96

CR36

CB36

CR158
CR160
CR162
CR164

CB158
CB160
CB162
CB164

Y99
Y101

Y39
Y41

CR38

138
Y40
Y42
Y44

CB38
CB40
CB42

CR100
CR102
CR104
CR106

Y100
Y102
Y104
Y106
Y108
Y110
Y112

CB100
CB102
CB104
CB106
CB108

CR4O
CR42
CR44
CR46

Y163
Y165
Y167
Y169
Y171

Y103
Y105
Y107
Y109
Y11l

Y43
Y45
Y47
Y49
Y51

CB44
CB46
CB48
CB50

22
23

CR166
CR168

CBl66
CB168
CBl70
CB172

Y46
Y48
Y50

CR108

CR48

24
25
26
27

CR170
CR172

CR110
CR112
CR114
CR1l16

CB110
CB112
CBl14
CBl116

CR50

WALTT 1LdWS

Y173
Y175
Y177
Y179
KVl
KVO

CR174
CR176
CR178
KvV1
KvVO

Y178
KVl
KVO

CBl174
CB176
CB178
Kv1
KVO

Y113
Y115
Y117
Y119
KV1
KVO

CR118
KVl
KVO

Yli4
Y116
Yl18
KV1
KVO

CcB118
Kvl
KvVO

Y53
Y35
Y57
Y59
KVl
KVO

CR52
CR54
CR56
CR58
Kvl
KvO

Y52
Y54
Y56
Y58
KVl
KvO

CB52
CBS4
CB56
CB58
KVl
KvVO

28
29
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Table 9(a)
Intrasector Shuffle Memory Map for Sub-array 0

Jgrp: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Igrp: 0 11 22 33 44 55 66 77 88 99 110 121 132 143 4
Line: 0 3 7 11 14 18 22 25 29 33 36 40 44 47 1
Col: 0 3 4 7 8 11 12 15 16 19 20 23 24 27 28 31 32 35 36 39 40 43 44 47 48 51 52 55 56 &9

Data: CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbY¥Cr Y Cb¥Cr Y CbYCr Y Cb¥Cr Y ChYCr Y CbYCr Y CbY¥Cr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y
Rstrt: o S 10 15 20 25 30 3 8 13 18 23 28 1 6 11 16 21 26 31 4 9 14 19 24 29 2 7 24 29

Row
[ 0 55 164 155 84 75 4 59 168 159 88 79 8 KVO 172 163 92 83 12 3 176 167 96 87 16 7 KVl 171 76 67
1 46 37 146 137 66 Xv1 50 41 150 141 70 61 54 45 154 145 74 65 58 49 158 149 78 69 KVO 53 162 153 KVO 113
2 28 19 128 KVO 112 103 32 23 132 123 116 107 36 27 136 127 Kvl 111 40 31 140 131 60 115 44 35 144 135 104 95
3 10 1 174 165 94 85 14 5 178 169 98 89 18 9 KVO 173 102 93 22 13 122 177 106 97 26 17 126 KVl 86 77
4 56 47 156 147 76 67 KV1 51 160 151 80 71 0 55 164 155 84 75 4 59 168 159 88 79 8 KV0O 172 163 68 KVO
5 38 29 138 129 KVO 113 42 33 142 133 62 117 46 37 146 137 66 KV1 50 41 150 141 70 61 54 45 154 145 114 105
6 20 11 120 175 104 95 24 15 124 179 108 9% 28 19 128 KvVO 112 103 32 23 132 123 116 107 36 27 136 127 96 87
7 2 57 166 157 86 77 6 KVl 170 161 90 81 10 1 174 165 94 85 14 5 178 169 98 89 18 9 KVO 173 78 69
8 48 39 148 139 68 KVO 52 43 152 143 72 63 56 47 156 147 76 67 KV1 51 160 151 80 71 0 55 164 155 60 115
9 30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 Kv0 113 42 33 142 133 62 117 46 37 146 137 106 97

10 12 3176 167 96 87 16 7 KV1 171 100 91 20 11 120 175 104 95 24 15 124 179 108 99 28 19 128 KVO 88 79
11 58 49 158 149 78 69 KVO 53 162 153 82 73 2 57 166 157 86 77 6 Kv1 170 161 90 81 10 1 174 165 70 61
12 40 31 140 131 60 115 44 35 144 135 64 119 48 39 148 139 68 KVO 52 43 152 143 72 63 56 47 156 147 116 107
13 22 13122 177 106 97 26 17 126 KVl 110 101 30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 98 89

14 4 59 168 159 88 79 8 KVO 172 163 92 831 12 3 176 167 96 87 16 7 KV1 171 100 91 20 11 120 175 80 71
15 50 41 150 141 70 61 54 45 154 145 74 65 58 49 158 149 78 69 KVO 53 162 153 82 73 2 57 166 157 62 117
16 32 23 132 123 116 107 36 27 136 127 KV1 111 40 31 140 131 60 115 44 35 144 135 64 119 48 39 148 139 108 99

17 14 5 178 169 98 89 18 9 KVO 173 102 93 22 13 122 177 106 97 26 17 126 KVl 110 101 30 21 130 121 90 81
18 Kvl 51 160 151 80 71 0 55 164 155 84 75 4 59 168 159 88 79 8 KVO 172 163 92 83 12 3 176 167 72 63
19 42 33 142 133 62 117 46 37 146 137 66 KV1 50 41 150 141 70 61 54 45 154 145 74 65 58 49 158 149 118 109
20 24 15 124 179 108 99 28 19 128 KVO 112 103 32 23 132 123 116 107 36 27 136 127 KV1 111 40 31 140 131 100 91
21 6 Kvl 170 161 %0 81 10 1174 165 94 85 14 5178 169 98 89 18 9 KvV0 173 102 93 22 13 122 177 82 73
22 52 43 152 143 72 63 56 47 156 147 76 67 KV1 51 160 151 80 71 0 55 164 155 84 75 4 59 168 159 64 119
23 34 25 134 125 118 109 38 29 138 129 KVO 113 42 33 142 133 62 117 46 37 146 137 66 KVI 50 41 150 141 110 101
24 16 7 KV1 171 100 91 20 11 120 175 104 95 24 15 124 179 108 99 28 19 128 Kv0 112 103 32 23 132 123 92 83
25 KV0 53 162 153 82 73 2 57 166 157 86 77 6 KV1 170 161 90 81 10 1 174 165 94 85 14 S 178 169 74 65
26 44 35 144 135 64 119 48 39 148 139 68 KvO 52 43 152 143 72 63 56 47 156 147 76 67 KV1 51 160 151 Kvl 111
27 26 17 126 KVl 110 101 30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 KVO 113 42 33 142 133 102 93
28 8 KVO 172 163 92 83 12 3 176 167 96 87 16 7 KVl 171 100 91 20 11 120 175 104 95 24 15 124 179 84 75

H 29 54 45 154 145 74 65 58 49 158 149 78 69 KvVO 53 162 153 82 73 2 57 166 157 86 77 6 KV1 170 161 66 Kv1
H 30 36 27 136 127 KV1 111 40 31 140 131 60 115 44 35 144 135 64 119 48 39 148 139 68 KVO 52 43 152 143 112 103 z
: 31 18 9 KVO 173 102 93 22 13 122 177 106 97 26 17 126 KV1 110 101 30 21 130 121 114 105 34 25 134 125 94 &S ~
<+
3 &
2 NOTES: =
4 1. Columns 1 and 2 have the same distribution as column 0, columns 5 and 6 the same as 4, ofc. 8
& 2. Numerical 1able entries represent horizontal position of byte within TV line. KV0 and KV1 are outer ECC check bytes. 5
s o — . .
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Jgrp:
Igrp:
Line:

Col:
Data:

Rstrt:

Row

WDLA VD WN O

NOTES:

Page 18 of 40 pages

Page 17 of 40 pages
[
Q
I~
hed

NOTES:

30

30

10
120 123
CbY¥Cr Y
4 9
56 47
38 29
20 11
2 57
48 39
30 21
12 3
58 49
40 31
22 13
4 59
50 41
32 23
14 5
Kvl 51
42 13
24 15
6 KVl
52 43
34 25
16 7
Kv0 53
44 35
26 17
8 KvVO
54 45
36 27
18 9
0 55
46 37
28 19
10 1

15

15

5
60 63
CbYCr Y
« 2 7
KVl 51
42 33
24 15
6 KVl
52 43
34 25
16 7
KVO 53
44 35
26 17
8 KvO
54 45
e 27
18 9
0 55
46 37
28 19
10 1
56 47
38 29
20 11
2 57
48 39
30 21
12 3
58 49
40 31
22 13
4 59
50 41
3223
14 5

31
41
13

124

127

CbYCr Y

14

156
138
120
166
148
130
176
158
140
122
168
150
132
178
160
142
124
170
152
134
KVl
162
144
126
172
154
136
KVO
164
146
128
174

16
26

64

19

147
129
175
157
139
121
167
149
131
177
159
141
123
169
151
133
179
161
143
125
171
153
135
KV1
163
145
127
173
155
137
KVO0
165

67

CbYCr Y

12

160
142
124
170
152
134
KV1
162
144
126
172
154
136
KvQ
164
146
128
174
156
138
120
166
148
130
176
158
140
122
168
150
132
178

17

151
133
179
161
143
125
171
153
135
KVl
163
145
127
173
155
137
KVO
165
147
129
17%
157
139
121
167
149
131
177
159
141
123
169

32
52
17

33
63
21

128 131 132 135
CbYCr Y CbY¥Cr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y

24
76
KvO
104

68

29

67

17
37
12
68 71
CbyCr v
22 27
80 71
62 117
108 99
90 81
72 63
118 1093
100 91
82 73
64 119
110 101
92 83
74 65
Kvl 111
102 93
B4 75
66 KV1
112 103
94 85
76 67
Kv0O 113
104 9%
8e 77
68 KVO
114 105
96 87
78 69
60 115
106 97
88 79
70 61
116 107
98 89

2

Kvl

7

5

18

48

16
72 75
Cb¥Cr Y
0 5
0 55
46 37
28 19
10 1
56 47
38 29
20 11
2 57
48 39
o 21
12 3
58 49
40 31
22 13
4 59
S0 41
32 23
14 5
Kvl 51
42 33
24 15
6 KVl
52 43
34 25
16 7
Kv0 53
44 35
26 17
8 KVO
54 45
36 27
18 9

Table 9(c)
Intrasector Shuffle Memory Map for Sub-array 2

34 35 36 37 38 39
74 85 96 107 118 129
24 28 32 35 39 43

136 139 140 143 144 147 148 151 152 155 156 159
12 17 22 27 0 5 10 15 20 25 30 3

160 151 80 71 0 55 164 155 84 75 4 59
142 133 62 117 46 37 146 137 66 KV1 50 41
124 179 108 99 28 19 128 Kv0 112 103 32 23
170 161 90 81 10 1 174 165 94 85 14 5
152 143 72 63 56 47 156 147 76 67 KVl 51
134 125 118 109 38 29 138 129 KVO 113 42 33
Kvl 171 100 91 20 11 120 175 104 95 24 15
162 153 82 73 2 57 166 157 86 77 6 KVl
144 135 64 119 48 39 148 139 68 KV0O 52 43
126 Kvl 110 101 30 21 130 121 114 105 34 25
172 163 92 83 12 3176 167 96 87 16 7
154 145 74 65 58 49 158 149 78 69 KVO 53
136 127 Kv1 111 40 31 140 131 60 115 44 35
KVO 173 102 93 22 13 122 177 106 97 26 17
164 155 84 75 4 59 168 159 88 79 8 KVO
146 137 66 KV1 50 41 150 141 70 61 54 45
128 Kv0 112 103 32 23 132 123 116 107 36 27
174 165 94 85 14 5178 169 98 89 18 9
156 147 76 67 KVl 51 160 151 80 71 0 55
138 129 KVO 113 42 33 142 133 62 117 46 37
120 175 104 95 24 15 124 179 108 99 28 19
166 157 86 77 6 Kvl 170 1lel 90 81 10 1
148 139 68 KVO 52 43 152 143 72 63 56 47
130 121 114 105 34 25 134 125 118 109 138 29
176 167 96 87 16 7 Kv1 171 100 91 20 11
158 149 78 69 KVO 53 162 153 82 73 2 57
140 131 60 115 44 35 144 135 64 119 48 39
122 177 106 97 26 17 126 KV1 110 101 30 21
168 159 88 79 8 KVO 172 163 92 83 12 3
150 141 70 61 54 45 154 145 74 65 58 49
132 123 116 107 36 27 136 127 Kv1 111 40 31
178 169 98 89 18 9 KVO 173 102 93 22 13

1. Columns 121 and 122 have the same distribution as column 120, columns 125 and 126 the same as 124, etc.
2. Numerical table entries represent horizontal position of byte within TV line. KV0 and KV1 are outer ECC check bytes.

Table 9(b)
Intrasector Shuffle Memory Map for Sub-array 1

19 20 21 22 23 24
59 70 81 92 103 114
19 23 27 30 34 38

76 79 80 83 84 87 88 91 92 95 96 99
CbYCr Y CbYCr Y CbY¥Cr Y CbYCr ¥ CbYCr Y ChYCr Y
10 15 20 25 30 3 8 13 18 23 28 1

164 155 84 75 4 59 168 159 88 79 8 KVO
146 137 66 KV1 50 41 150 141 70 61 54 45
128 KVO 112 103 32 23 132 123 116 107 36 27
174 165 94 85 14 5 178 169 98 89 18 9
156 147 76 67 KVl 51 160 151 80 71 0 55
138 129 KVO 113 42 33 142 133 62 117 46 137
120 175 104 95 24 15 124 179 108 99 28 19
166 157 86 77 6 KV1 170 161 90 81 10 1
148 139 68 KVO 52 43 152 143 72 63 56 47
130 121 114 105 34 25 134 125 118 109 38 29
176 167 96 87 16 7 Kvl 171 100 91 20 11
158 149 78 69 KVO 53 162 153 82 73 2 57
140 131 60 115 44 35 144 135 64 119 48 39
122 177 106 97 26 17 126 Kv1 110 101 30 21
168 159 88 79 8 KVO 172 le3 92 81 12 3
150 141 70 61 54 45 154 145 74 65 58 49
132 123 116 107 36 27 136 127 KVl 111 40 131
178 169 98 89 18 9 KVO 173 102 93 22 13
160 151 80 71 Q0 55 164 155 B84 75 4 59
142 133 62 117 46 37 146 137 66 KV1 50 41
124 179 108 99 28 19 128 KVO 112 103 32 23
170 161 90 81 10 1 174 165 94 85 14 S
152 143 72 63 56 47 156 147 76 67 KVl 51
134 125 118 109 38 29 138 129 KVO 113 42 33
Kvl 171 100 91 20 11 120 175 104 95 24 15
162 153 82 73 2 57 166 157 86 77 6 KVl
144 135 64 119 48 39 148 139 68 KVO 52 43
126 Kv1 110 101 30 21 130 121 114 105 34 25
172 163 92 83 12 3 176 167 96 87 16 7
154 145 74 65 58 49 158 149 78 69 KVO 53
136 127 KV1 111 40 31 140 131 60 115 44 35
Kv0O 173 102 93 22 13 122 177 106 97 26 17

1. Columns 61 and 62 have the same distribution as column 60, columns 65 and 66 the same as 64, etc.
2. Numerical table entries represent horizontal position of byte within TV line. KVO and KV1 are outer ECC check bytes.
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40 41 42 43
140 1 12 23
46 0 4 7
160 163 164 167 168 171 172 175
CbhYCr Y Cb¥YCr Y Cb¥Cr Y Cb¥Cr Y
8 13 30 3 8 13 18 23
168 159 64 119 48 39 148 139
150 141 110 101 30 21 130 121
132 123 92 83 12 3 176 167
178 163 74 65 58 49 158 149
160 151 Kv1 111 40 31 140 131
142 133 102 93 22 13 122 177
124 179 84 75 4 59 168 159
170 161 66 KV1 50 41 150 141
152 143 112 103 32 23 132 123
134 125 94 85 14 5 178 169
KVl 171 76 67 KV1 51 160 151
162 153 KVO 113 42 33 142 133
144 135 104 95 24 15 124 179
126 KV1 86 77 6 KV1 170 161
172 163 68 KVO 52 43 152 143
154 145 114 105 34 25 134 125
136 127 96 87 16 7 Kv1 171
KVO 173 78 69 KVO 53 162 153
164 155 60 115 44 35 144 135
146 137 106 97 26 17 126 KV1
128 KVO 88 79 8 KV0 172 163
174 165 70 61 54 45 154 145
156 147 116 107 36 27 136 127
138 129 98 89 18 9 KVO 173
120 175 80 71 0 55 164 155
166 157 62 117 46 37 146 137
148 139 108 99 28 19 128 KVO
130 121 90 &1 10 1 174 165
176 167 72 63 56 47 156 147
158 149 118 109 38 29 138 129
140 131 100 81 20 11 120 175
122 177 82 73 2 57 166 157
25 26 27 28
125 136 147 8
41 45 49 2
100 103 104 107 108 111 112 115
CbYCr Y CbYCr Y Cbhb¥Cr Y Cb¥Cr Y
6 11 16 21 26 16 21
172 163 92 83 12 3 152 143
154 145 74 65 58 49 134 125
136 127 Kv1 111 40 31 Kvi 171
KV0 173 102 93 22 13 162 153
164 155 84 75 4 59 144 135
146 137 66 KV1 50 41 126 Kvl
128 Kv0 112 103 32 23 172 163
174 165 94 85 14 5 154 145
156 147 76 67 KVl 51 136 127
138 129 KVO 113 42 33 Kv0 173
120 175 104 95 24 15 164 155
166 157 86 77 6 KV1 146 137
148 139 68 KVO 52 43 128 KVO
130 121 114 105 34 25 174 165
176 167 96 87 16 7 156 147
158 149 78 69 KVO 53 138 129
140 131 60 115 44 35 120 175
122 177 106 97 26 17 166 157
168 159 88 79 8 KvO 148 119
150 141 70 61 54 45 130 121
132 123 116 107 36 27 176 167
178 169 98 89 18 9 158 149
160 151 80 71 0 55 140 131
142 133 62 117 46 37 122 177
124 179 108 99 28 19 168 159
170 161 S0 81 10 1 150 141
152 143 72 63 56 47 132 123
134 125 118 109 38 29 178 169
Kvl 171 100 91 20 11 160 151
162 153 82 73 2 57 142 133
144 135 64 119 48 39 124 179
126 Kvl 110 101 30 21 170 16l

44
34
11

176

179

CbYCr ¥

28
68

29
19
6

116

1

KvO0
105

69

119

Cb¥Cr Y

26

72
118
100

82

64
110

92

74

31

63
109
91
73
119
101
83
65
111
93
75
Kvl
103
85
67
113
95
77
KV
105
87
69
115
97
79
61
107
89
71
117
99
81

SMPTE 227M

SMPTE 227M
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Table 9(e)
Intrasector Shuffle Memory Map for Sub-array 4

Jgrp: 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74
Igrp: 60 71 82 93 104 115 126 137 148 9 20 31 42 53 64
Line: 20 23 27 31 34 38 42 45 49 3 6 10 14 17 21

Col: 240 243 244 247 248 251 252 255 256 259 260 263 264 267 268 271 272 275 276 279 280 283 28B4 287 288 291 292 295 296 299
Data: CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y Cb¥Cr Y Cb¥Cr Y CbYCr Y CbYCr Y
Rstrt: 8 13 18 23 28 1 6 11 16 21 26 31 4 9 14 19 24 29 14 19 24 29 2 7 12 17 22 27 0 5

Row

48 39 148 139 68 KVO 52 43 152 143 72 63 56 47 156 147 76 67 36 27 136 127 KvV1 111 40 31 140 131 60 115

30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 Kv0 113 18 9 KV0 173 102 93 22 13 122 177 106 97

12 3 176 167 96 87 16 7 Kvi 171 100 91 20 11 120 175 104 95 0 55 164 155 84 75 4 59 168 159 88 79

58 49 158 149 78 69 KVO 53 162 153 82 73 2 57 166 157 86 77 46 37 146 137 66 KV1 50 41 150 141 70 61

40 31 140 131 60 115 44 35 144 135 64 119 48 39 148 139 68 KVO 28 19 128 KV0 112 103 32 23 132 123 116 107

13 122 177 106 97 26 17 126 Kvl 110 101 30 21 130 121 114 105 10 1174 165 94 85 14 5 178 169 98 89
4 59 168 159 88 79 8 KVO 172 163 92 83 12 3 176 167 96 87 56 47 156 147 76 67 Kvl 51 160 151 80 71
50 41 150 141 70 61 54 45 154 145 74 65 58 49 158 149 78 69 38 29 138 129 KVO 113 42 33 142 133 62 117

32 23 132 123 116 107 36 27 136 127 Kv1 111 40 31 140 131 60 115 20 11 120 175 104 95 24 15 124 179 108 99

14 5 178 169 98 89 18 9 KvVO 173 102 93 22 13 122 177 106 97 2 57 166 157 86 77 6 KVl 170 161 90 81

10 Kvl S1 160 151 80 71 0 55 164 155 84 75 4 59 168 159 88 79 48 39 148 139 68 KVO 52 43 152 143 72 &3
11 42 33 142 133 62 117 46 37 146 137 66 KVl 50 41 150 141 70 61 30 21 130 121 114 105 34 25 134 125 118 109
12 24 15 124 179 108 99 28 19 128 KVO 112 103 32 23 132 123 116 107 12 3 176 167 96 87 16 7 KV1 171 100 91
13 6 KV1 170 161 90 81 10 1 174 165 94 85 14 5 178 169 98 89 58 49 158 149 78 69 KVO 53 162 153 82 73
14 52 43 152 143 72 63 56 47 156 147 76 67 KVl 51 160 151 80 71 40 31 140 131 60 115 44 35 144 135 64 119
15 34 25 134 125 118 109 38 29 138 129 KVO 113 42 33 142 133 62 117 22 13 122 177 106 97 26 17 126 Kvl 110 101
16 16 7 KVl 171 100 91 20 11 120 175 104 95 24 15 124 179 108 99 4 59 168 159 88 79 8 KVO 172 163 92 83
17 KVO 53 162 153 82 73 2 57 166 157 86 77 6 KV1 170 161 90 81 50 41 150 141 70 61 54 45 154 145 74 65
18 44 35 144 135 64 119 48 39 148 139 68 KVO 52 43 152 143 72 63 32 23 132 123 116 107 36 27 136 127 KVl 111
19 26 17 126 Kv1 110 101 30 21 130 121 114 105 34 25 134 125 118 109 14 5 178 169 98 89 18 9 KVO 173 102 93
20 8 KVO 172 163 92 83 12 3 176 167 96 87 16 7 KV1 171 100 91 KVl 51 160 151 80 71 0 55 164 155 84 75
21 54 45 154 145 74 65 58 49 158 149 78 69 KVO S3 162 153 82 73 42 33 142 133 62 117 46 37 146 137 66 KV1
22 36 27 136 127 Kv1 111 40 31 140 131 60 115 44 35 144 135 64 119 24 15 124 179 108 99 28 19 128 KVO 112 103
23 18 9 KVO 173 102 93 22 13 122 177 106 97 26 17 126 KVl 110 101 6 KVl 170 161 90 81 10 1174 165 94 85
24 0 55 164 155 84 175 4 59 168 159 88 79 8 KVO 172 163 92 83 52 43 152 143 72 63 56 47 156 147 76 67
25 46 37 146 137 66 KV1 50 41 150 141 70 61 54 45 154 145 74 65 34 25 134 125 118 109 38 29 138 129 KvO 113
26 28 19 128 KVO 112 103 32 23 132 123 116 107 36 27 136 127 KV1 111 16 7 KV1 171 100 91 20 11 120 175 104 95
27 10 1 174 165 94 85 .14 5178 169 98 89 18 9 KVO 173 102 93 KVO 53 162 153 82 73 2 57 166 157 86 77
28 56 47 156 147 76 67 KV1 51 160 151 80 71 0 55 164 155 84 75 44 35 144 135 64 119 48 39 148 139 68 KVO
29 38 29 138 129 KVO 113 42 33 142 133 62 117 46 37 146 137 66 KV1 26 17 126 KV1 110 101 30 21 130 121 114 105
30 20 11 120 175 104 95 24 15 124 179 108 99 28 19 128 Kv0 112 103 8 KVO 172 163 92 83 12 3 176 167 96 87

VRNV AW RO
~
N

a 31 2 57 166 157 86 77 6 Kvl 170 161 90 81 10 1 174 165 94 B85 54 45 154 145 74 65 58 49 158 149 78 69 £
|4
g 8
% NOTES: ~
2 1. Columns 241 and 242 have the same distribution as column 240, columns 245 and 246 the same as 244, efc.

¢ 2. Numerical table antries represent horizontal position of byte within TV line. KV0 and KV1 are outer ECC check bytes. §
[ ]
&

: 3
? Table 9(d) &
¢ Intrasector Shuffle Memory Map for Sub-array 3

g :
: &
[ Jgrp: 45 46 47 48 49 S0 51 52 53 54 55 56 57 58 59

8 Igtp: 45 56 67 78 8% 100 111 122 133 144 5 16 27 38 49

Line: 15 18 22 26 29 33 37 40 44 48 1 5 9 12 16

Col: 180 183 184 187 188 191 192 195 196 199 200 203 204 207 208 211 212 215 216 219 220 223 224 227 228 231 232 235 236 239
Data: CbYCr Y CbYCr Y CbY¥Cr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y Cb¥Cr Y CbYCr Y CbY¥Cr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y Cb¥Cr ¥
R:trt: 6 11 16 21 26 31 4 9 14 19 24 29 2 7 12 17 22 27 0 5 22 27 0 5 10 15 20 25 130 3

ow

52 43 152 143 72 63 56 47 156 147 76 67 KVl 51 160 151 80 71 0 55 140 131 60 115 44 35 144 135 64 119

34 25 134 125 118 109 38 29 138 129 KVO 113 42 33 142 133 62 117 46 37 122 177 106 97 26 17 126 KVl 110 101

16 7 KV1 171 100 91 20 11 120 175 104 95 24 15 124 179 108 99 28 19 168 159 88 79 8 KVO 172 163 92 83

KV0 53 162 153 82 73 2 57 166 157 86 77 6 KV1 170 161 90 81 10 1 150 141 70 61 54 45 154 145 74 65

44 35 144 135 64 119 48 39 148 139 68 KVO 52 43 152 143 72 63 56 47 132 123 116 107 36 27 136 127 Kvl 111

126 KV1 110 101 30 21 130 121 114 105 34 25 134 125 118 109 38 29 178 169 98 89 18 9 Kv0 173 102 93
8 KVO 172 163 92 83 12 3 176 167 96 87 16 7 KV1 171 100 91 20 11 160 151 80 71 0 55 164 155 84 75

54 45 154 145 74 65 58 49 158 149 78 69 KvO 53 162 153 82 73 2 57 142 133 62 117 46 37 146 137 66 KV1

36 27 136 127 KV1 111 40 31 140 131 60 115 44 35 144 135 64 119 48 39 124 179 108 99 28 19 128 KvO 112 103

18 9 KvO 173 102 93 22 13 122 177 106 97 26 17 126 KVl 110 101 30 21 170 161 90 81 10 1 174 165 94 85

10 0 55 164 155 84 75 4 59 168 159 88 79 8 KVO 172 163 92 83 12 3152 143 72 63 56 47 156 147 76 67
11 46 37 146 137 66 KVl SO 41 150 141 70 61 54 45 154 145 74 65 58 49 134 125 118 109 38 29 138 129 KvO 113
12 28 19 128 KVO 112 103 32 23 132 123 116 107 36 27 136 127 KV1 111 40 31 Kv1 171 100 91 20 11 120 175 104 95
13 10 1 174 165 94 85 14 5 178 169 98 89 18 9 KVO 173 102 93 22 13 162 153 82 73 2 57 166 157 86 77
14 56 47 156 147 76 67 Kv1 51 160 151 80 71 0 S5 164 155 84 75 4 59 144 135 64 119 48 39 148 139 68 KVO
15 38 29 138 129 KVO 113 42 33 142 133 62 117 46 37 146 137 66 KVI 50 41 126 KVl 110 101 30 21 130 121 114 105
16 20 11 120 175 104 95 24 15 124 179 108 95 28 19 128 KVO0 112 103 32 23 172 163 92 83 12 3 176 167 96 87
17 2 57 166 157 86 77 6 KV1 170 161 90 81 10 1 174 165 94 85 14 S 154 145 74 65 58 49 158 149 78 69
18 48 39 148 139 68 KVO 52 43 152 143 72 63 56 47 156 147 76 67 Kvl 51 136 127 Kvl 111 40 31 140 131 60 115
19 30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 Kv0 113 42 33 KV0 173 102 93 22 13 122 177 106 97
20 12 3 176 167 96 87 16 7 Kv1 171 100 91 20 11 120 175 104 95 24 15 164 155 84 75 4 59 168 159 88 79
21 58 49 158 149 78 69 KVO 53 162 153 82 73 2 57 166 157 86 77 6 KV1 146 137 66 KVl 50 41 150 141 70 61
22 40 31 140 131 60 115 44 35 144 135 64 119 48 39 148 139 68 KVO 52 43 128 KV0O 112 103 32 23 132 123 116 107
23 22 13 122 177 106 97 26 17 126 KV1 110 101 30 21 130 121 114 105 34 25 174 165 94 85 14 5 178 169 98 89
24 4 59 168 159 88 79 8 KVO 172 163 92 83 12 3 176 167 96 87 16 7 156 147 76 67 KV1 51 160 151 80 71
25 50 41 150 141 70 61 5S4 45 154 145 74 65 58 49 158 149 78 69 KVO 53 138 129 Kv0 113 42 33 142 133 62 117
26 32 23 132 123 116 107 36 27 136 127 KV1 111 40 31 140 131 60 115 44 35 120 175 104 95 24 15 124 179 108 99
27 14 5 178 169 98 89 18 9 KVO 173 102 93 22 13 122 177 106 97 26 17 166 157 86 77 6 KV1 170 161 90 81
28 Kvl 51 160 151 80 71 0 55 164 155 84 75 4 59 168 159 88 7% 8 KVO 148 139 68 KVO 52 43 152 143 72 63
29 42 33 142 133 62 117 46 37 146 137 66 KV1 50 41 150 141 70 61 54 45 130 121 114 105 34 25 134 125 118 109
30 24 15 124 179 108 99 28 19 128 KVO 112 103 32 23 132 123 116 107 36 27 176 167 96 87 16 7 KV1 171 100 91
31 6 KVl 170 161 90 81 10 1 174 165 94 85 14 5 178 169 98 89 18 9 158 149 78 69 KVO 53 162 153 82 73

VLA LN O
0
-3
-
~

NOTES:
1. Columns 181 and 182 have the same distribution as column 180, columns 185 and 186 the same as 184, etc.

2. Numerical table entries represent horizontal position of byte within TV line. KVO and KV1 are outer ECC check bytes.

384 SMPTE Journal, March 1986



Table 9(g)

Intrasector Shuffle Memory Map for Sub-array &

101
61
20
404 407
cbyCr ¥
6 11
112 103
94 85
76 67
Kv0 113
104 95
88 717
68 KVO
114 105
96 87
78 69
60 115
106 97
88 79
70 61
116 107
98 89
80 71
62 117
108 99
90 81
72 63
118 109
100 91
82 1713
64 119
110 101
92 83
74 65
KVl 111
102 93
84 75
66 KV1
86
46
15

102
72
24
408 411
ChYCr Y
16 21
32 23
14 5
Kvl S1
42 33
24 15
6 Kvl
52 43
34 25
16 7
KvOo 53
44 35
26 17
8 KVO
54 45
36 27
18 9
0 55
46 37
28 19
10 1
56 47
38 29
20 11
2 57
48 39
30 21
12 3
58 49
40 31
22 13
4 59
50 41
87
57
19

344 347 348 351

4 9

14

36
18

19

27

9
55
37
19

1
47
29
11
57

Jgrp: 90 91 92 93 94 95 96 97 98 99 100
Igrp: 90 101 112 123 134 145 ) 17 28 33 S0
Line: 30 33 37 41 44 48 2 S 9 13 16
Col: 360 363 364 367 368 371 372 375 376 379 380 383 384 387 388 391 392 395 396 399 400 403
Data: CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y Cb¥Cr Y
Rstrt: 12 17 22 27 0 S 10 15 20 25 30 3 20 25 30 3 8 13 18 23 28 1
Row
Q 40 31 140 131 60 115 44 35 144 135 64 119 24 15 124 179 108 99 28 19 128 KVO
1 22 13 122 177 106 97 26 17 126 KV1 110 101 6 KVl 170 161 90 81 10 1 174 165
2 4 59 168 159 88 79 8 KVO 172 163 92 83 52 43 152 143 72 63 56 47 156 147
3 50 41 150 141 70 61 54 45 154 145 74 65 34 25 134 125 118 109 38 29 138 129
4 3223 132 123 116 107 36 27 136 127 Kvl1 111 16 7 Kv1 171 100 91 20 11 120 175
5 14 S 178 169 98 89 18 9 KVO 173 102 93 KvVO 53 162 153 82 73 2 57 166 157
[3 KVl 51 160 151 80 71 0 55 164 155 84 75 44 35 144 135 64 119 48 39 148 139
7 42 33 142 133 62 117 46 37 146 137 66 KV1 26 17 126 KVl 110 101 30 21 130 121
8 24 15 124 179 108 99 28 19 128 KVO 112 103 8 KvVO0 172 163 92 83 12 3176 167
9 6 KV1 170 161 90 81 10 1 174 165 94 85 54 45 154 145 74 65 58 49 158 149
10 52 43 152 143 72 63 56 47 156 147 76 67 36 27 136 127 Kvl 111 40 31 140 131
11 34 25 134 125 118 109 38 29 138 129 KVO 113 18 9 KVO 173 102 93 22 13 122 177
12 16 7 KV1 171 100 91 20 11 120 175 104 95 0 55 164 155 84 75 4 59 168 159
13 KVO 53 162 153 B2 73 2 57 166 157 86 77 46 37 146 137 66 KV1 50 41 150 141
14 44 35 144 135 64 119 48 39 148 139 68 KVO 28 19 128 Kv0 112 103 32 23 132 123
15 26 17 126 KV1 110 101 30 21 130 121 114 105 10 1 174 165 94 85 14 5 178 169
16 8 KVO 172 163 92 83 12 3 176 167 96 B7 56 47 156 147 76 67 KV1 S1 160 151
17 S4 45 154 145 74 85 58 49 158 149 78 69 38 29 138 129 KVO 113 42 33 142 133
18 36 27 136 127 KviI 111 40 31 140 131 60 115 20 11 120 175 104 95 24 15 124 179
19 18 9 KVO 173 102 93 22 13 122 177 106 97 2 57 166 157 86 77 6 KV1 170 161
20 0 55 164 155 84 75 4 59 168 159 88 79 48 39 148 139 68 KVO 52 43 152 143
21 46 37 146 137 66 KV1 50 41 150 141 70 61 30 21 130 121 114 105 34 25 134 125
22 28 19 128 KVO 112 103 32 23 132 123 116 107 12 31176 167 96 87 16 7 Kvl 171
23 10 1 174 165 94 85 14 5 178 169 98 89 58 49 158 149 78 69 KVO 53 162 153
24 56 47 156 147 76 67 KV1 51 160 151 80 71 40 31 140 131 60 115 44 35 144 135
25 38 29 138 129 KVO 113 42 33 142 133 62 117 22 13 122 177 106 97 26 17 126 KVl
26 20 11 120 175 104 95 24 15 124 179 108 99 4 59 168 159 88 79 8 KVO 172 163
27 2 57 166 157 86 77 6 Kvl 170 161 90 81 50 41 150 141 70 61 54 45 154 145
28 48 39 148 139 68 KV0 52 43 152 143 72 63 32 23 132 123 116 107 36 27 136 127
29 30 21 130 121 114 105 34 25 134 125 118 109 14 5 178 169 98 89 18 9 KvO 173
30 12 3 176 167 96 87 16 7 Kvl 171 100 91 KV1 51 160 151 80 71 0 55 164 155
% 31 58 49 158 149 78 69 KVO 53 162 153 82 73 42 33 142 133 62 117 46 37 146 137
¥ NoTes:
& 1. Columns 361 and 362 have the some distribution as column 360, columns 365 and 3566 the same as 364, etc.
% 2. Numerical table entries represent horizontal position of byte within TV line. KY0 and KV1 are outer ECC check bytes.
)
H
3
|4 Table 9(f)
g Intr tor Shuffle M y Map for Sub-array 5
k1
o~
[3 Jgrp: 75 76 77 78 79 80 81 82 83 84 85
8 Igrp: 75 86 97 108 119 130 141 2 13 24 35
Line: 25 28 32 36 i3 43 47 0 4 8 11
Col: 300 303 304 307 308 311 312 315 316 319 320 323 324 327 328 331 332 335 336 339 340 343
Data: CbY¥Cr ¥ CbYCr Y Cb¥Cr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y Cb¥Cr Y Cb¥Cr Y CbYCr Y CbYCr Y CbYCr Y
Rstrt: 10 15 20 25 30 3 8 13 18 23 28 1 6 11 28 1 6 11 16 21 26 31
Row
0 44 35 144 135 64 119 48 39 148 139 68 KVO 52 43 128 Kv0 112 103 32 23 132 123
1 26 17 126 KV1 110 101 30 21 130 121 114 105 34 25 174 165 94 85 14 S 178 169
2 8 KVO 172 163 92 83 12 3 176 167 96 87 16 7 156 147 76 67 KV1 51 160 151
3 54 45 154 145 74 65 58 49 158 149 78 69 KVO 53 138 129 KVO 113 42 33 142 133
4 36 27 136 127 KVl 111 40 31 140 131 60 115 44 35 120 175 104 95 24 15 124 179
5 18 9 KV0 173 102 93 22 13 122 177 106 97 26 17 166 157 86 77 6 KV1 170 161
6 0 55 164 155 84 75 4 59 168 159 88 179 8 KVO 148 139 68 KVO 52 43 152 143
7 46 37 146 137 66 KV1 50 41 150 141 70 61 54 45 130 121 114 105 34 25 134 125
8 28 19 128 KVO 112 103 32 23 132 123 116 107 36 27 176 167 96 87 16 7 Kv1 171
9 10 1 174 165 94 85 14 5178 169 98 89 18 9 158 149 78 69 KVO 53 162 153
10 56 47 156 147 76 67 KV1 51 160 151 80 71 0 55 140 131 60 115 44 35 144 135
11 38 29 138 129 KvO 113 42 33 142 133 62 117 46 37 122 177 106 97 26 17 126 KVl
12 20 11 120 175 104 95 24 15 124 179 108 99 28 19 168 159 88 79 8 KVO 172 163
13 2 57 166 157 86 77 6 KV1 170 161 90 81 10 1 150 141 70 61 54 45 154 145
14 48 39 148 139 68 KVO 52 43 152 143 72 63 56 47 132 123 116 107 36 27 136 127
15 30 21 130 121 114 105 34 25 134 125 118 109 38 29 178 169 98 89 18 9 Kv0 173
16 12 3 176 167 96 87 16 7 KVl 171 100 91 20 11 160 151 80 71 0 55 164 155
17 SB 49 158 149 78 69 KVO 53 162 153 82 73 2 57 142 133 62 117 46 37 146 137
18 40 31 140 131 60 115 44 35 144 135 64 119 48 39 124 179 108 99 28 19 128 KVO
19 22 13 122 177 106 97 26 17 126 kvl 110 101 30 21 170 161 90 81 10 1 174 165
20 4 59 168 159 88 79 8 KVO 172 163 92 83 12 3 152 143 72 63 56 47 156 147
21 50 41 150 141 70 61 54 45 154 145 74 65 58 49 134 125 118 109 38 29 138 129
22 32 23 132 123 116 107 36 27 136 127 KVl 111 40 31 KVl 171 100 91 20 11 120 175
23 14 5 178 169 98 89 18 9 KvO 173 102 93 22 13 162 153 82 73 2 57 166 157
24 Kvl 51 160 151 80 71 0 S5 164 155 84 75 4 59 144 135 64 119 48 39 148 139
25 42 33 142 133 62 117 46 37 146 137 66 KV1 50 41 126 KVl 110 101 30 21 130 121
26 24 15 124 179 108 99 28 19 128 KvO 112 103 32 23 172 163 92 83 12 3176 167
27 6 KVl 170 161 90 81 ‘10 1 174 165 94 85 14 5 154 145 74 65 58 49 158 149
28 52 43 152 143 72 63 56 47 156 147 76 67 Kvl 51 136 127 Kv1 111 40 31 140 131
29 34 25 134 125 118 109 38 29 138 129 KVO 113 42 33 KVO 173 102 93 22 13 122 177
30 16 7 KV1 171 100 91 20 11 120 175 104 95 24 15 164 155 84 75 4 59 168 159
31 KVO 53 162 153 82 73 2 57 166 157 86 77 6 KV1 146 137 66 KV1 50 41 150 141
NOTES:

1. Columns 301 and 302 have the same distribution as column 300, columns 305 and 306 the same as 304, etc.
2. Numerical table entries represent horizontal position of byte within TV line. KY0 and KV1 are outer ECC check bytes.
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103
83
27

412

415

CbYCr Y

26

132
178
160
142
124
170
152
134
KVl
162
144
126
172
154
136
KV0
164
146
128
174
156
138
120
166
148
130
176
158
140
122
168
150

88
68
22

352

31

123
169
151
133
179
161
143
125
171
153
135
KV1
163
145
127
173
155
137
KvO
165
147
129
175
157
139
121
167
149
131
177
159
141

355

104
94
31

416 419
CbYCr Y
4 9

116 107
98 89
80 71
62 117

108 99
90 81
72 63

118 109

100 91
82 73
64 119
110 101
92 83
74 65

Kvl 111

102 93

89
79
26

356 359

CbYCr Y Cb¥Cr Y

24

136
KVO
164
146
128
174
156
138
120
166
148
130
176
158
140
122
168
150
132
178
160
142
124
170
152
134
Kv1
162
144
126
172
154

29

127
173
155
137
Kvo
165
147
129
175
157
139
121
167
149
131
177
159
141
123
169
151
133
179
161
143
125
171
153
135
Kvl
163
145

2 7

KVl 111
102 93
84 75
66 KV1
112 103
94 85
76 67
KVO 113
104 95
86 77
68 KVO
114 105
96
78 69
60 115
106 97

70 61

SMPTE 227M

SMPTE 227M
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Table 9(i)
Intrasector Shuffle Memory Map for Sub-array 8

Jgrp: 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134
Igrp: 120 131 142 3 14 25 36 47 58 69 80 91 102 113 124
Line: 40 43 47 1 4 8 12 15 19 23 26 30 34 37 41

Col: 480 483 484 487 488 491 492 495 496 499 500 503 504 507 508 S11 512 $15 516 519 520 523 524 527 528 531 532 535 536 539
Data: CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y Cb¥Cr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y Cb¥Cr Y CbYCr ¥ CbYCr Y Cb¥Cr Y Cb¥Cr Y
Rstrt: 16 21 26 31 4 9 26 131 4 9 14 19 24 29 2 7 12 17 22 27 0 5 10 15 20 25 30 3 8 13

3223 132 123 116 107 12 3 176 167 96 87 16 7 KVl 171 100 91 20 11 120 175 104 95 24 15 124 179 108 99

14 5178 169 98 89 58 49 158 149 78 69 KVO 53 162 153 82 73 2 57 166 157 86 77 6 KVl 170 161 50 81
KVl 51 160 151 80 71 40 31 140 131 60 115 44 35 144 135 64 119 48 139 148 133 68 KVO 52 43 152 143 72 63

42 33 142 133 62 117 22 13 122 177 106 97 26 17 126 KV1 110 101 30 21 130 121 114 105 34 25 134 125 118 109

24 15 124 179 108 99 4 59 168 159 88 79 8 KVO0 172 163 92 83 12 3 176 167 96 87 16 7 KVl 171 100 91

6 KV1 170 161 90 81 50 41 150 141 70 61 5S4 45 154 145 74 65 S8 49 158 149 78 6% KVO 53 162 153 82 73
52 43 152 143 72 63 32 23 132 123 116 107 36 27 136 127 KV1 111 40 31 140 131 60 115 44 35 144 135 64 119
34 25 134 125 118 109 14 S 178-169 98 89 18 9 KVO 173 102 93 22 13 122 177 106 97 26 17 126 KV1 110 101

16 7 KV1 171 100 91 kvl -S1 160 151 80 71 0 55 164 155 84 75 4 59 168 159 88 79 8 KVO 172 163 92 83
KVO 53 162 153 82 73 42 33 142 133 62 117 46 37 146 137 66 KV1 50 41 150 141 70 61 54 45 154 145 74 65
10 44 35 144 135 64 119 24 15 124 179 108 99 28 19 128 KVO 112 103 32 23 132 123 116 107 36 27 136 127 Kvl 111
11 26 17 126 KvV1 110 101 6 KVl 170 161 90 81 10 1174 165 94 85 14 5 178 169 98 B89 18 9 KV0 173 102 93
12 8 KVO 172 163 92 83 52 43 152 143 72 63 56 47 156 147 76 67 KV1 51 160 151 80 71 0 55 164 155 84 75
13 5S4 45 154 145 74 65 34 25 134 125 118 109 38 29 138 129 KVO 113 42 33 142 133 62 117 46 37 146 137 66 KVl
14 36 27 136 127 KvV1 111 16 7 Kv1 171 100 91 20 11 120 175 104 95 24 15 124 179 108 99 28 19 128 KVO 112 103
15 18 9 KVO 173 102 93 KVO 53 162 153 82 73 2 57 166 157 86 77 6 KV1 170 161 90 81 10 1 174 165 94 85
16 0 55 164 155 84 75 44 35 144 135 64 119 48 39 148 139 68 KVO 52 43 152 143 72 63 56 47 156 147 76 67
17 46 37 146 137 66 KV1 26 17 126 KVl 110 101 30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 Kv0 113
18 28 19 128 KV0 112 103 8 KVO 172 163 92 83 12 3 176 167 96 87 16 7 KVl 171 100 91 20 11 120 175 104 95
19 10 1174 165 94 85 54 45 154 145 74 65 58 49 158 149 78 69 KVO 53 162 153 82 73 2 57 166 157 86 177
20 56 47 156 147 76 67 36 27 136 127 KV1 111 40 31 140 131 60 115 44 35 144 135 64 119 48 39 148 139 68 KVO
21 38 29 138 129 KvO 113 18 9 KVO 173 102 93 22 13 122 177 106 97 26 17 126 Kvl 110 101 30 21 130 121 114 105
22 20 11 120 175 104 95 0 55 164 155 84 75 4 59 168 159 88 79 8 KVO 172 163 92 83 12 3 176 167 96 87
23 2 57 166 157 86 77 46 37 146 137 66 KVl 50 41 150 141 70 61 54 45 154 145 74 65 58 49 158 149 78 69
24 48 39 148 139 68 KVO 28 19 128 KVO 112 103 32 23 132 123 116 107 36 27 136 127 KVl 111 40 31 140 131 60 115
25 30 21 130 121 114 105 10 1 174 165 94 85 14 5178 169 98 89 18 9 KVO 173 102 93 22 13 122 177 106 97
26 12 3 176 167 96 87 56 47 156 147 76 67 KV1I 51 160 151 80 71 0 55 164 155 84 75 4 59 168 159 88 79
27 58 49 158 149 78 69 38 29 138 129 KVO 113 42 133 142 133 62 117 46 37 146 137 66 KV1 50 41 150 141 70 61
28 40 31 140 131 60 115 20 11 120 175 104 95 24 15 124 179 108 99 28 19 128 KvVO 112 103 32 23 132 123 116 107
29 22 13 122 177 106 97 2 57 166 157 86 77 6 KVl 170 161 90 81 10 1 174 165 94 85 14 5 178 169 98 89
30 4 59 168 159 88 79 48 39 148 139 68 KVO 52 43 152 143 72 63 56 47 156 147 76 67 Kvl 51 160 151 80 71

x
\DD\JG\U‘AUNF‘OS

é 31 50 41 150 141 70 51 30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 KVO 113 42 33 142 133 62 117
: £
g NOTES: a
s 1. Columns 481 and 482 have the same distribution as column 480, columns 485 and 486 the same as 484, etc.
& 2. Numerical table entries represent horizontal position of byte within TV line. KV0 and KV1 are outer ECC check bytes.
4
; z
g Table 9(h) o
] Intrasector Shuffle Memory Map for Sub-array 7 :
s =
a a
¢ Jgrp: 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 5
-]
K Igrp: 105 116 127 138 149 10 21 32 43 54 (] 76 87 98 109

Line: 35 38 42 46 49 k) 7 10 14 18 21 25 29 32 16

Col: 420 423 424 427 428 431 432 435 436 439 440 443 444 447 448 451 452 455 456 459 460 463 464 467 468 471 472 475 476 479
Data: CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y Cb¥Cr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y Cb¥Cr Y CbY¥Cr Y Cb¥Cr Y
Rstrt: 14 19 24 29 2 7 12 17 22 27 12 17 22 27 0 5 10 15 20 25 30 3 8 13 18 23 28 1 € 11

36 27 136 127 Kv1 111 40 31 140 131 100 91 20 11 120 175 104 95 24 15 124 179 108 99 28 19 128 KVO0 112 103
18 9 KVO 173 102 93 22 13 122 177 82 73 2 57 166 157 86 77 6 KV1 170 161 90 81 10 1 174 165 94 85
0 55 164 155 84 75 4 59 168 159 64 119 48 39 148 139 68 KVO 52 43 152 143 72 63 56 47 156 147 76 67
146 137 66 KVl 50 41 150 141 110 101 30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 KVO 113

28 19 128 KVO 112 103 32 23 132 123 92 83 12 3 176 167 96 87 16 7 KVl 171 100 91 20 11 120 175 104 95

10 1 174 165 94 85 14 5178 169 74 65 58 49 158 1249 78 69 KVO S3 162 153 82 73 2 57 166 157 86 77

56 47 156 147 76 67 Kvl 51 160 151 KV1 111 40 31 140 131 60 115 44 35 144 135 64 119 48 39 148 139 68 KVO

38 29 138 129 KVO0 113 42 33 142 133 102 93 22 13 122 177 106 97 26 17 126 KVl 110 101 30 21 130 121 114 105

20 11 120 175 104 95 24 15 124 179 84 175 4 59 168 159 88 79 8 KvO 172 163 92 83 12 3 176 167 96 87

2 57 166 157 86 77 6 KV1 170 161 66 KV1 50 41 150 141 70 61 54 45 154 145 74 65 58 49 158 149 78 69
10 48 39 148 139 68 KVO 52 43 152 143 112 103 32 23 132 123 116 107 36 27 136 127 Kvl 111 40 31 140 131 60 115
11 30 21 130 121 114 105 34 25 134 125 94 85 14 5 178 169 98 89 18 9 KVO 173 102 93 22 13 122 177 106 97
12 12 3 176 167 96 87 16 7 KV1 171 76 67 Kvl 51 160 151 80 71 0 55 164 155 84 75 4 59 168 159 88 79
13 58 49 158 149 78 69 KVO 53 162 153 KVO 113 42 33 142 133 62 117 46 37 146 137 66 KV1 50 41 150 141 70 61
14 40 31 140 131 60 115 44 35 144 135 104 95 24 15 124 179 108 99 28 19 128 KVO 112 103 32 23 132 123 116 107
15 22 13 122 177 106 97 26 17 126 KV1 86 177 6 KV1 170 161 90 81 10 1 174 165 94 85 14 5 178 169 98 89
16 4 59 168 159 88 79 8 KVO 172 163 68 KV0 52 43 152 143 72 63 56 47 156 147 76 67 KV1 51 160 151 80 71
17 50 41 150 141 70 61 54 45 154 145 114 105 34 25 134 125 118 109 38 29 138 129 KVO 113 42 33 142 133 62 117
18 32 23 132 123 116 107 36 27 136 127 96 87 16 7 KV1 171 100 91 20 11 120 175 104 95 24 15 124 179 108 99
19 14 5 178 169 98 89 18 9 KVO 173 78 69 KVO 53 162 153 82 173 2 57 166 157 86 77 6 KV1 170 161 90 81
20 Kvl- S1 160 151 80 71 0 55 164 155 60 115 44 35 144 135 64 119 48 39 148 139 68 KVO 52 43 152 143 72 63
21 42 33 142 133 62 117 46 37 146 137 106 97 26 17 126 KV1 110 101 30 21 130 121 114 105 34 25 134 125 118 109
22 24 15 124 179 108 99 28 19 128 Kv0 88 79 8 KVO 172 163 92 83 12 3 176 167 96 87 16 7 Kv1 171 100 91
23 6 KV1 170 161 90 81 10 1 174 165 70 61 54 45 154 145 74 65 58 49 158 149 78 69 KVO 53 162 153 82 73
24 52 43 152 143 72 63 S6 47 156 147 116 107 36 27 136 127 KVl 111 40 31 140 131 60 115 44 35 144 135 64 119
25 34 25 134 125 118 109 38 29 138 129 98 89 18 9 KV0 173 102 93 22 13 122 177 106 97 26 17 126 KV1 110 101
26 16 7 KVl 171 100 91 20 11 120 175 80 71 0 55 164 155 84 75 4 59 168 159 88 79 8 KVO 172 163 92 83
27 Kve 53 162 153 82 73 2 57 166 157 62 117 46 37 146 137 66 KVI 50 41 150 141 70 61 54 45 154 145 74 65
28 44 35 144 135 64 119 48 39 148 139 108 99 28 19 128 Kv0 112 103 32 23 132 123 116 107 36 27 136 127 Kvl 111
29 26 17 126 KV1 110 101 30 21 130 121 90 81 10 1 174 165 94 85 14 5 178 169 98 89 18 9 KVO 173 102 93
30 8 KvO 172 163 92 83 12 3176 167 72 63 56 47 156 147 76 67 KV1 51 160 151 80 71 0 5% 164 155 84 75
31 54 45 154 145 74 65 58 49 158 149 118 109 38 29 138 129 KVO 113 42 33 142 133 62 117 46 37 146 137 66 KVI

b
w@-qmtnat»wt*og
o
an
w
~

NOTES:
1. Columns 421 and 422 have the same distribution as col 420, col 425 and 426 the same as 424, etc.

2. Numerical table entries represent horizontal position of byte within TV line. KV0 and KV1 are outer ECC check bytes.
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For sectors 1 and 3, which are adjacent to sec-
tors 0 and 2, respectively, on tape, the data are

where o data byte (either video dota or outer

Col and Row define the sector arroy location
correction check) is located.

Page 26 of 40 poges

Jgrp:
Igrp:
Line:

Page 23 of 40 pages

Col:

Rstrt:

NOTES:

1. Columns 541 and 542 have the same distribution as column 540, columns 545 and 546 the same as 544, elc.

read out with a 16-row offset relative to sec-
tors 0 and 2. In addition, there is a further varia-

tion of the row address over a 4-field sequence.

135

135

45
540 543
Ch¥Cr Y
18 23
28 19
10 1
56 47
8 29
20 11
2 57
48 39
30 21
12 3
58 49
40 31
22 13
4 39
50 41
32 23
14 S
kvl 51
42 33
24 15
6 KVl
52 43
34 25
16 7
KVO 53
44 35
26 17
8 Kv0
54 45
6 27
18 9
0 55
46 37

For field O, sectors 0 and 2, data are read from
the sector array in a “raster scan” sequence and

written 1o tape. (That is, the data in row 0, col-

Table 10 summarizes the row address modifica-

tion necessary, depending on field and sector

number.

umns O through 599 are read, then row 1, col-

136
146
48

544

CbYCr Y

28

128
174
156
138
120
166
148
130
176
158
140
122
168
150
132
178
160
142
124
170
152
134
KVl
162
144
126
172
154
136
Kvo
164
146

umns O through 599, and so forth, through row

31).

547
1

KVO
165
147
129
175
157
139
121
167
149
131
177
159
141
123
le9
151
133
179
161
143
125
171
153
135
Kv1
163
145
127
173
155
137

137
7
2

Table 10
Four-Field Sequence Intrasector Shuffling

138
18
6

Sectors 1,3

Sectors 0, 2

R = (16 4 Row) mod 32
R = (15— Row) mod 32

R = (24 - Row) mod 32

Row

R = (31 — Row) mod 32

R = (8 + Row) mod 32
R = (7 — Row) mod 32

Field 0:
Field 1:

548 551 552 555
Cbycr Y CbYCr ¥

18

70

23
79
61
107

71

28

1

Field 2:
Field3

139
29
9

556 559
Ch¥Cr Y
6 11

172 163
154 145
136 127
KvQ 173
164 155
146 137
128 KvO
174 165
156 147
138 129
120 175
166 157
148 138
130 121
176 167
158 149
140 131
122 177
168 159
150 141
132 123
178 169
160 151
142 133
124 179
170 161
152 143
134 125
Kvl 171
162 153
144 135
126 Kv1

R = (23— Row) mod 32

140
40
13

560
16

92
74
Kvl
102
84
66
112
94
76
RvO
104

68

The sync block ID number written on tape for

even p is (int(p/2)+-3) base 14.

Let p designate the inner block number on tape,

0=p =319,

563

83
65
111
93
75
Kv1
103
85
67
113
95
7?7
KVO
105
87
69

141
51
17

4.4.2.2 Algorithm 2, intrasector Deshuf-

fling (reference only)

Let q designate the byte number within an inner

block on tape, 0 = q = 59.

Given the inner block number, p, and position

within the block, q, on tape, calculate R,

Then p = TOR + int (Col/ 60).

Table 9(j)
Intrasector Shuffle Memory Map for Sub-array 9

564 567

26

cbyCr ¥ Ch¥cr Y
21 31

142
62
20

568

Cb¥Cr ¥ CbYCr Y Cb¥Cr Y

4

176
158
140
122
168
150
132
178
160
142
124
170

Col mod 60.

q
The byte at location (Row, Col) in the sector ar-

571

167
149
131
177
159
141

int (p/10).
Calcvate Row according to Table 11.

143
73
24

ray thus appears at location 60p + g on the tape.

Table 11
Four-Field Intrasector Deshuffling

144
84
28

572 575 576 579

14

96
78
60
106
88
70
116

19

24

29

2. Numerical table entries represent horizontal position of byte within TV line. KVO and KV1 are outer ECC check bytes,
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145 146 147 148 149
95 106 117 128 139
3t 35 39 42 46
580 583 584 587 588 591 592 595 596 599
Cb¥Cr Y CbY¥Cr Y Ch¥Cr ¥ CbYCr Y Cb¥Cr ¥
2 12 17 22 27 0 5 10 15
KVl 171 100 91 20 11 120 175 104 95
162 153 82 73 2 57 166 157 86 77
144 135 64 119 48 39 148 139 68 KVO
126 KV1 110 101 30 21 130 121 114 105
172 163 92 83 12 3 176-167 96 87
154 145 74 65 58 49 158 149 78 69
136 127 KV1 111 40 31 140 131 60 115
KVO 173 102 93 22 13 122 177 106 97
164 155 84 75 4 59 168 159 88 79
146 137 66 KV1 50 41 150 141 70 61
128 KVO 112 103 32 23 132 123 116 107
174 165 94 85 14 5 178 169 98 89
156 147 76 67 Kvl 51 160 151 80 71
138 129 KVO 113 42 33 142 133 62 117
120 175 104 95 24 15 124 179 108 99
166 157 86 77 6 KV1 170 161 90 81
148 139 68 KVO 52 43 152 143 72 63
130 121 114 105 34 25 134 125 118 109
176 167 96 87 16 7 KV1 171 100 91
158 149 78 69 KVO 53 162 153 82 73
140 131 60 115 44 35 144 135 64 119
122 177 106 97 26 17 126 Kv1 110 101
168 159 88 79 8 KVO 172 163 92 83
150 141 70 61 5S4 45 154 145 74 65
132 123 116 107 36 27 136 127 kvl 111
178 169 98 89 18 9 KVO 173 102 93
160 151 80 71 O 55 164 155 B84 75
142 133 62 117 46 37 146 137 66 KV1
124 179 108 99 28 19 128 KVO 112 103
170 161 90 81 10 1 174 165 94 85
152 143 72 63 56 47 156 147 76 67
134 125 118 109 38 29 138 129 KvO 113
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