
1 Standards 
I and Recommended Practices 
Proposed American National Standards 

The fundamental pararnetcrs for the first standardized broad- 
cast-quality digital videotape recording format were approved by 
thcSocicty's Working Groupon Digital Television Tapc Record- 
ing, the Vidco Recording and Reproduction Technology Com- 
mittee, and thc Standards Comniittcc. 

Thc D-l format is intendcd for professional studio use wi th  
component digital video signals encoded according to interna- 
tional CCIR standards for thc 525-line NTSC broadcast televi- 
sion system. This truly universal format for broadcast program 
exchange has been achieved through close cooperation wi th  the 
MAGNUM Specialist Group of the European Broadcasting 
Union and the CClR. 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 Typc D-l 
recorder anywhere in the world will be identical and will conform 
to the 4:2:2 ( 1  3.5:6.75:6.75 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 respccts: First, the mechanisms 
and signal processing systcms can be used worldwidc for any 
digital television signals that conform to CClR Recommenda- 
tion 601. Second, thc designer of a D- I tape transport mcchanism 
can usc onc of several different combinations of tape scanner 
diameters and data head arrangements. The format permits 
different design choices for different applications. 

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

settc; SMPTE 227M, Component Digital Video Recording - 
19-mm Type D-l Cassctte - Helical Data and Control Re- 
cords; and SMPTE 228M, Component Digital Video Record- 
ing - 19-mtn Type D-l Cassette - CUC 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- I format: EG 10, 
Tapc Transport Geometry Parameters for 19-mm Type D-l 
Cassette for Component Digital Video Recording; and EG I I ,  
Nomcnclature for 19-mm Type D- I Cassette for Component 
Digital Vidco Rccording. 

Copies of the proposals arc available from Society Headquar- 
ters for $3.00 each. Comments should be addressed to Barry C. 
Detwilcr, Television Engineer, at Society Headquarters. The 
proposals will bc submitted to the Executive Committcc for 
Standards Approval i f  no advcrsc comments are rcccived by May 
1, 1986. 

Approved International Standard 
The International Organization for Standardization (ISO) 

approved an International Standard, thc tcchnical content of 
which is publishcd here for your information. IS0 6038-1985, 
Cinematography - Splices for Use on 70-mm, 65-mm. 35-mm 
and 16-mni Motion-Picture Films - Dimensions and Loca- 
tions, is in agrccmcnt with SMPTE Recommended Practice R P  
1 1  1-1983, Dimensions for 70-mm. 65-mm and 35-mm Motion- 
Picture Film Splices. This material is reproduced with permis- 
sion from the I S 0  and is copyrighted by the American National 
Standards Institute. 1430 Broadway, New York, NY 10018, 
from which copies arc availablc. 

-AIt.x E. Alden. ManaKer of Engineering 

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 SMPT 
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 
Ave., White Plains, NY 10607. 
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t E 

f 

f 
s 
0 

2 
a 
0 

Byte# 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

0 11 

- 13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

h 

5 12 

0 

CBO 
CB2 
CB4 
CB6 
CB8 

CBlO 
CB12 
CB14 
CBl6 
CB18 
CB20 
CB22 
CB24 
CB26 
CB28 
CB30 
CB32 
CB34 
CB36 
CB38 
CB40 
CB42 
CB44 
CB46 
CB48 
CB50 
CB52 
CB54 
CB56 
CB58 
KV 1 
KV 0 

1 

YO 
Y2 
Y4 
Y6 
Y8 

Y10 
Y12 
Y14 
Y16 
Y18 
Y20 
Y22 
Y24 
Y26 
Y28 
Y30 
Y32 
Y34 
Y36 
Y38 
Y40 
Y42 
Y44 
Y46 
Y48 
Y50 
Y52 
Y54 
Y56 
Y58 
KV 1 
KV 0 

2 

CRO 
CR2 
CR4 
CR6 
CR8 

CRlO 
CR12 
CR14 
CR16 
CR18 
CR20 
CR22 
CR24 
CR26 
CR28 
CR30 
CR32 
CR34 
CR36 
CR38 
CR40 
CR42 
CR44 
CR46 
CR48 
CR50 
CR52 
CR54 
CR56 
CR58 
KV 1 
KVO 

Table 8 
Inhaline Word Shuffle 

Outer Block Number Within Line (Oblk) 

3 

Y1 
Y3 
Y5 
Y7 
Y9 
Y11 
Y13 
Y15 
Y17 
Y19 
Y21 
Y23 
Y25 
Y27 
Y29 
Y31 
Y 33 
Y35 
Y37 
Y39 
Y41 
Y43 
Y45 
Y47 
Y49 
Y51 
Y53 
Y55 
Y57 
Y59 
KV 1 
KVO 

4 

CB60 
CB62 
CB64 
CB66 
CB68 
CB70 
CB72 
CB74 
CB76 
CB78 
CB80 
CB82 
CB84 
CB86 
CB88 
CB90 
CB92 
CB94 
CB96 
CB98 

CBlOO 
CB102 
CB104 
CB106 
CB108 
CBllO 
CB112 
CB114 
CB116 
CB118 
KV 1 
KVO 

5 

Y60 
Y62 
Y64 
Y66 
Y68 
Y70 
Y72 
Y74 
Y76 
Y78 
Y80 
Y82 
Y84 
Y86 
Y88 
Y90 
Y92 
Y94 
Y96 
Y98 

YlOO 
Y102 
Y104 
Y106 
Y 108 
YllO 
Y112 
Y114 
Y116 
Y118 
KV 1 
KVO 

6 

CR6O 
CR62 
CR64 
CR66 
CR68 
CR70 
CR72 
CR74 
CR76 
CR78 
CR80 
CR82 
CR84 
CR86 
CR88 
CR90 
CR92 
CR94 
CR96 
CR98 

CRlOO 
CR102 
CR104 
CR106 
CR108 
CRllO 
CR112 
CR114 
CRl16 
CR118 
KV 1 
KV 0 

7 

Y61 
Y63 
Y65 
Y67 
Y69 
Y71 
Y73 
Y75 
Y77 
Y79 
Y81 
Y83 
Y 85 
Y87 
Y89 
Y91 
Y93 
Y95 
Y97 
Y99 

YlOl 
Y103 
Y 105 
Y107 
Y 109 
Ylll 
Y113 
Y115 
Y117 
Y119 
KV 1 
KVO 

8 

CB120 
CB122 
CB124 
CB126 
CB128 
CB130 
CB132 
CB134 
CB136 
CB138 
CB140 
CB142 
CB144 
CB146 
CB148 
CB150 
CB152 
CB154 
CB156 
CB158 
CB160 
CB162 
CB164 
CB166 
CB168 
CB170 
CB172 
CB174 
CB176 
CB178 

KV 1 
KVO 

d 
E 

:: x 

0 
f 

E 
5 
b 
m 
4 

.- 
- 

9 

Y120 
Y122 
Y124 
Y126 
Y128 
Y130 
Y132 
Y134 
Y136 
Y138 
Y140 
Y142 
Y144 
Y146 
Y148 
Y150 
Y152 
Y154 
Y156 
Y158 
Y 160 
Y162 
Y 164 
Y166 
Y168 
Y170 
Y172 
Y174 
Y176 
Y178 
KV 1 
KV 0 

10 

CR120 
CR122 
CR124 
CR126 
CR128 
CR130 
CR132 
CR134 
CR136 
CR138 
CR140 
CR142 
CR144 
CR146 
CR148 
CR150 
CR152 
CR154 
CR156 
CR158 
CR160 
CR162 
CR164 
CR166 
CR168 
CR170 
CR172 
CR174 
CR176 
CR178 
KV 1 
KVO 

x 

P .- 

1 1  

Y121 
Y123 
Y125 
Y127 
Y129 
Y131 
Y133 
Y135 
Y137 
Y139 
Y141 
Y143 
Y145 
Y147 
Y149 
Y151 
Y153 
Y155 
Y157 
Y159 
Y161 
Y163 
Y165 
Y167 
Y169 
Y171 
Y173 
Y175 
Y177 
Y179 
KV 1 
KVO 

z 
n n 
Y 

c n. 

5i 
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Toble 9(0)  
lntrosector Shuffle Memory Mop for Sub-orroy 0 

1 2 3 4 5 7 6 8 9 10 1 1  12 13 14 
4 
1 

3 3  44 55 66 7 7 88 99 110 121 132 I43 
Jqrp: 0 
Iqrp: 0 22 
Line: 0 3 7 11 14 18 22 25 29 33 36 40 44 47 

11 

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 59 
Data: CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y 
Rstrt: 0 5 10 15 20 25 30 3 8 13 18 23 28 1 6 1 1  16 21 26 31 4 9 14 19 24 29 2 7 24 29 
Row 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

E 29 
ID 30 

31 s 

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 KV1 171 76 67 
46 37 146 137 66 KV1 50 41 150 141 70 61 54 45 154 145 74 65 58 49 158 149 78 69 KVO 53 162 153 KVO 113 
28 19 128 KVO 112 103 32 23 132 123 116 107 36 27 136 127 KV1 111 40 31 140 131 60 115 44 35 144 135 104 95 
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 KV1 86 77 
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 KVO 172 163 68 KVO 
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 
20 11 120 175 104 95 24 15 124 179 108 99 28 19 128 KVO 112 103 32 23 132 123 116 107 36 27 136 127 96 87 
2 57 166 157 86 77 6 KV1 170 161 90 81 10 1 174 165 94 85 14 5 178 169 98 89 18 9 KVO 173 78 69 

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 
30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 KVO 113 42 3 3  142 133 b2 117 46 3 7  146 137 106 97 
12 3 176 167 96 87 16 7 KVl 171 100 91 20 11 120 175 104 95 24 15 124 179 108 99 28 19 128 KVO 88 79 
58 49 158 149 78 69 KVO 53 162 153 82 73 2 57 166 157 86 77 6 KVl 170 161 90 81 10 1 174 165 70 61 
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 
22 13 122 177 106 97 26 17 126 KV1 110 101 30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 98 89 
4 59 168 159 88 79 8 KVO 172 163 92 83 12 3 176 167 96 87 16 7 KV1 171 100 91 20 11 120 175 80 71 

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 
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 
14 5 178 169 98 89 18 9 KVO 173 102 93 22 1 3  122 177 106 97 26 17 126 KV1 110 101 30 21 130 121 90 81 

KV1 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 
42 3 3  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 
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 
6 KV1 170 161 90 81 10 1 174 165 94 85 14 5 178 169 98 89 18 9 KVO 173 102 93 22 13 122 177 82 73 

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 
34 25 134 125 118 109 38 29 138 129 KVO 113 42 33 142 133 62 117 46 37 146 137 66 KV1 50 41 150 141 110 101 
16 7 KV1 171 100 91 20 11 120 175 104 95 24 15 124 179 108 99 28 19 128 KVO 112 103 32 23 132 123 92 83 

KVO 53 162 153 82 73 2 57 166 157 86 77 6 KV1 170 161 90 81 10 1 174 165 94 85 14 5 178 169 74 b5 
44 35 144 135 64 119 4 8  39 148 139 68 KVO 52 43 152 143 72 63 56 47 156 147 76 67 KV1 51 160 151 KV1 111 
26 17 126 KV1 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 
8 KVO 172 163 92 83 12 3 176 167 96 87 16 7 KV1 171 100 91 20 1 1  120 175 104 95 24 15 124 179 84 75 

54 45 154 145 74 65 58 49 158 149 78 69 KVO 53 162 153 82 73 2 57 166 157 86 77 6 KV1 170 161 66 KV1 
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 
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 85 ' R 

c 3 NOTES: 
; 1. Columns 1 and 2 hove the same distribution as column 0, columns 5 and 6 the same as 4. etc. 
C 2. Numerical table entriesrepresent horizontal position of byte within TV line. KVO and KVl are outer ECC check bytes 

$ 
a 3 

7 7 -  D COO . m 

ii 
W c 
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Table 9 ( c )  
Intrarector Shuffle Memory Map for Sub-array 2 

J q r p :  
rqrp :  
Line: 

C0l: 
Data: 
Rstrt  
ROW 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
1 4  
1 5  
16  
1 7  
1 8  
1 9  
20  
2 1  
22 
23 
24 
25 
26  
27  
28  
29  
30 

30 3 1  3 2  3 3  34 35 36 37 38  3 9  40  4 1  42  4 3  44 
30 4 1  5 2  6 3  7 4  85  9 6  107 118 1 2 9  1 4 0  1 1 2  23 34 
10  1 3  1 7  2 1  24 28  J2 35  39 43 46 0 4 7 11 

1 2 0  1 2 3  1 2 4  1 2 7  128 1 3 1  1 3 2  1 3 5  1 3 6  1 3 9  1 4 0  1 4 3  1 4 4  1 4 7  1 4 8  1 5 1  1 5 2  1 5 5  1 5 6  1 5 9  1 6 0  1 6 3  1 6 4  1 6 7  1 6 8  1 7 1  1 7 2  1 7 5  1 7 6  1 7 9  
CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y 

4 9 1 4  1 9  24 29  2 7 1 2  17  22  27 0 5 10 1 5  2 0  25  3 0  3 8 1 3  30 3 8 1 3  1 8  23  28  1 

5 6  47 1 5 6  1 4 7  76 6 7  K V 1  5 1  160 1 5 1  80  7 1  0 55 1 6 4  1 5 5  8 4  7 5  4 5 9  1 6 8  1 5 9  6 4  1 1 9  48 39 1 4 8  1 3 9  68  KVO 
38 29 1 3 8  1 2 9  KVO 1 1 3  42 33 142 133 6 2  1 1 7  46 37 1 4 6  1 3 7  66 K V ~  so 41 1 5 0  i i i  110 ioi 3 0  21 i 3 0  1 2 1  1 1 4  105 
20 11 1 2 0  1 7 5  1 0 4  9 5  24  1 5  1 2 4  1 7 9  1 0 8  9 9  28  1 9  1 2 8  KVO 1 1 2  1 0 3  32 23  1 3 2  1 2 3  9 2  8 3  1 2  J 1 7 6  1 6 7  96 8 7  

2 5 7  166 1 5 7  8 6  7 7  6 K V l  1 7 0  1 6 1  9 0  8 1  10  1 1 7 4  1 6 5  9 4  8 5  1 4  5 1 7 8  1 6 9  7 4  65  58 49 1 5 8  1 4 9  7 8  69  
48 3 9  1 4 8  1 3 9  68  KVO 52 43 1 5 2  1 4 3  72 63  5 6  47 1 5 6  1 4 7  7 6  6 7  KV1 5 1  1 6 0  1 5 1  KV1 111 40 3 1  1 4 0  1 3 1  6 0  1 1 5  
30  
1 2  
5 8  
40  
22  

4 
50 
32 
1 4  

2 1  1 3 0  1 2 1  1 1 4  1 0 5  3 4  25  1 3 4  1 2 5  1 1 8  1 0 9  38 
20 

2 
48 
3 0  
1 2  
5 8  
40  
22 

29  1 3 8  1 2 9  KVO 1 1 3  42  3 3  1 4 2  1 3 3  1 0 2  9 3  22  1 3  1 2 2  1 7 7  1 0 6  
11 1 2 0  1 7 5  1 0 4  95 24  1 5  1 2 4  1 7 9  8 4  7 5  4 5 9  1 6 8  1 5 9  8 8  
57 1 6 6  1 5 7  86  7 7  6 K V 1  1 7 0  1 6 1  6 6  K V 1  50 4 1  1 5 0  1 4 1  7 0  
39 1 4 8  1 3 9  6 8  KVO 52 43 1 5 2  1 4 3  1 1 2  1 0 3  3 2  23 1 3 2  1 2 3  
2 1  130  1 2 1  1 1 4  1 0 5  34 2 5  1 3 4  1 2 5  9 4  8 5  1 4  5 1 7 8  1 6 9  

3 1 7 6  1 6 7  9 6  8 7  1 6  7 K V l  1 7 1  7 6  6 7  KV1 5 1  1 6 0  1 5 1  
49 1 5 8  1 4 9  7 8  69  KVO 5 3  1 6 2  1'53 KVO 1 1 3  42 3 3  1 4 2  1 3 3  
3 1  1 4 0  1 3 1  60  1 1 5  44  35 1 4 4  1 3 5  1 0 4  9 5  24  1 5  1 2 4  1 7 9  
1 3  1 2 2  1 7 7  1 0 6  9 7  26 1 7  1 2 6  KV1 86  7 7  6 K V 1  1 7 0  1 6 1  

9 7  
7 9  
6 1  
0 7  
8 9  
7 1  
1 7  
9 9  
8 1  
63 
0 9  
9 1  
73 
1 9  
01 
8 3  
65  

~~ ~ ~~~ ~~~ . ~ .  
3 1 7 6  1 6 7  9 6  8 7  1 6  7 KV1 1 7 1  100 9 1  

4 9  1 5 8  1 4 9  7 8  69  KVO 5 3  1 6 2  1 5 3  8 2  73 
3 1  1 4 0  1 3 1  6 0  1 1 5  44  35 1 4 4  1 3 5  64 1 1 9  
1 3  1 2 2  1 7 7  1 0 6  9 7  2 6  1 7  1 2 6  KV1 110 101  
5 9  1 6 8  1 5 9  8 8  7 9  8 KVO 1 7 2  1 6 3  9 2  8 3  
4 1  1 5 0  1 4 1  7 0  6 1  54 45 1 5 4  1 4 5  74 b 5  
23 1 3 2  1 2 3  1 1 6  1 0 7  36 27  1 3 6  1 2 7  KV1 111 

5 1 7 8  1 6 9  9 8  8 9  18 9 KVO 173 1 0 2  9 3  

1 6  
9 8  
80  
6 2  
08 
9 0  
7 2  

00 
8 2  
6 4  

i n  
K V 1  5 1  1 6 0  1 5 1  80 7 1  0 55  1 6 4  1 5 5  8 4  7 5  4 59 1 6 8  159 8 8  7 9  8 KVO 1 7 2  1 6 3  68 KVO 5 2  43 1 5 2  1 4 3  ~ ~ ~~ 

42  33 1 4 2  1 3 3  6 2  1 1 7  46 37 1 4 6  1 3 7  66 KV1 SO 4 1  1 5 0  1 4 1  7 0  6 1  54 ~ 4 5  1 5 4  i d 5  1 1 4  1 0 5  3 4  25 1 3 4  1 2 5  
24  1 5  1 2 4  1 7 9  1 0 8  9 9  28  1 9  1 2 8  KVO 1 1 2  101 32 23 1 3 2  1 2 3  1 1 6  1 0 7  36 27  1 3 6  1 2 7  9 6  8 7  1 6  7 KV1 1 7 1  

6 K V 1  1 7 0  1 6 1  Y O  8 1  10  1 1 7 4  1 6 5  94 8 5  1 4  5 1 7 8  1 6 9  9 8  8 9  1 8  9 KVO 1 7 3  7 8  69  KVO 53 1 6 2  1 5 3  
5 2  43 1 5 2  1 4 3  7 2  63  56 47 1 5 6  1 4 7  7 6  67 KV1 5 1  1 6 0  1 5 1  8 0  7 1  0 55  1 6 4  1 5 5  6 0  1 1 5  44 3 5  1 4 4  1 3 5  
34 25  1 3 4  1 2 5  118 1 0 9  38 29  1 3 8  1 2 9  KVO 1 1 3  42 J3 1 4 2  1 3 3  6 2  1 1 7  46 37 1 4 6  1 3 7  1 0 6  9 7  26  1 7  1 2 6  K V 1  1 1 0  
1 6  7 K V 1  1 7 1  100 9 1  2 0  11 1 2 0  1 7 5  1 0 4  9 5  24 13 1 2 4  1 7 9  108 9 9  28  1 9  1 2 8  KVO 88 7 9  8 KVO 1 7 2  1 6 3  9 2  

KVO 5 3  1 6 2  1 5 3  8 2  7 3  2 5 7  1 6 6  1 5 7  8 6  7 7  6 KV1 1 7 0  1 6 1  9 0  8 1  10  1 1 7 4  1 6 5  7 0  6 1  54 45 1 5 4  1 4 5  74 
44 35 1 4 4  1 3 5  6 4  1 1 9  48 3 9  1 4 8  1 3 9  68  KVO 52 43 1 5 2  1 4 3  7 2  63  5 6  47 1 5 6  1 4 7  1 1 6  1 0 7  3 6  27 1 3 6  1 2 7  KV1 111 
2 6  1 7  1 2 6  K V 1  110 101  3 0  2 1  1 3 0  1 2 1  1 1 4  1 0 5  34 25 1 3 4  1 2 5  118 1 0 9  38 2 9  1 3 8  1 2 9  98 8 9  1 8  9 KVO 173 1 0 2  9 3  

8 KVO 1 7 2  1 6 3  9 2  8 3  1 2  3 1 7 6  1 6 7  9 6  87 16 7 K V 1  1 7 1  100 9 1  20 11 1 2 0  1 7 5  8 0  7 1  0 55  1 6 4  1 5 5  8 4  7 5  
54 45 1 5 4  1 4 5  7 4  65  5 8  49 1 5 8  1 4 9  7 8  69  KVO 53 1 6 2  1 5 3  8 2  7 3  2 57 1 6 6  1 5 7  6 2  1 1 7  46 37 1 4 6  1 3 7  6 6  K V 1  
3 6  27 1 3 6  1 2 7  KV1 111 4 0  3 1  1 4 0  1 3 1  6 0  1 1 5  44 35 1 4 4  1 3 5  6 4  1 1 9  48 39 1 4 8  1 3 9  108 9 9  2 8  1 9  1 2 8  KVO 1 1 2  103 
18 9 KVO 1 7 3  1 0 2  9 3  22 1 3  1 2 2  1 7 7  106 9 7  26 1 7  1 2 6  K V 1  110 1 0 1  30 2 1  1 3 0  1 2 1  9 0  8 1  10  1 1 7 4  1 6 5  94 8 5  

0 55 1 6 4  1 5 5  8 4  7 5  4 5 9  1 6 8  1 5 9  8 8  79 8 KVO 1 7 )  1 6 3  9 2  R 1  1 )  7 6 7  7 2  63 5 6  47 1 5 6  1 4 7  7 6  6 7  

3 1  100 9 1  20  11 1 2 0  1 7 5  1 0 4  95  
7 7  8 2  7 3  2 5 7  1 6 6  1 5 7  8 6  77 

49 118 1 0 9  38 29  1 3 8  1 2 9  KVO 1 1 3  

s 

.~~ ..... ~- .. ._ . 
46 37 1 4 6  1 3 7  6 6  K V 1  50 41 1 5 0  id1 70 6 1  54 45 1 5 4  1 4 5  74 6 5  58 49 
1 8  1 9  1 2 8  KVO 1 1 2  1 0 3  32 23 1 3 2  1 2 3  1 1 6  1 0 7  36 27 1 3 6  1 2 7  KV1 111 40 3 1  
10 1 1 7 4  1 6 5  9 4  85  1 4  5 1 7 8  1 6 9  9 8  8 9  1 8  Y KVO 173 1 0 2  9 3  22  1 3  31 

n 
s h 

r4 r4 
P NOTES: 
2 1. Columns121 and 122 havethesamedistributionascolumn 120.columns125and 1261heromeos124,etc. 

2. Numericol toble entrier represent horizontal position of byte within TV line. KVO and K V l  are outer ECC check bytes 
L 

Y c 

2 
ul 

table 9(b) 
Intrarector Shuffle Memory Map for Sub-array 1 

f 
8 J g r p :  

! L i n e :  
T I q l p :  

1 5  16 1 7  
1 5  26  37 

5 8 1 2  

bO 63 6 4  6 7  68  
CbYCr Y CbYCr Y CbY( 
* 2 7 1 2  1 7  22 

KV1 5 1  160 1 5 1  80  
42 3 3  1 4 2  1 3 3  6 2  
24 1 5  1 2 4  1 7 9  1 0 8  

b K V 1  1 7 0  1 6 1  9 0  

i n  1 9  20 2 1  2 1  2 3  24 25  26  27 
4H 5 9  7 0  8 1  Y L  1 0 3  1 1 4  1 2 5  1 3 6  1 4 7  

28 29  Y 

8 1 9  t 
1 6  1 9  2 3  27 30 34 38 4 1  45 49 

9 2  95  9 6  9 9  100 1 0 3  1 0 4  1 0 7  1 0 8  
bYCr Y CbYCr Y CbYCr Y CbYCr Y CbYC 
1 8  23 28  1 6 11 1 6  2 1  26 

2 

11 1 1 2  1 1 5  116 1 1 9  
Y CbYCr Y CbYCr Y 

3 1  1 6  2 1  26  3 1  

u 
F C0l: 

D a t a :  
RStr t  

7 1  7 2  7 5  7 6  7 9  no 8 3  8 4  8 7  8 8  9 1  
Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y 

27 0 5 10 1 5  2 0  25  30 3 8 1 3  : ,  
R o w  

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
1 3  
1 4  
I 5  
1 6  
1 7  

1 9  
20  
2 1  
22 
23  
24 
25  
26  
27  
28 
29 
10 
11 

i n  

7 1  0 55 1 6 4  1 5 5  8 4  7 5  4 5 9  168  1 5 9  
1 7  4 6  37 1 4 6  1 3 7  6 6  KV1 50 4 1  1 5 0  1 4 1  
9 9  28  1 9  1 2 8  KVO 1 1 2  1 0 3  32 23 1 3 2  1 2 3  
8 1  10 1 1 7 4  1 6 5  9 4  85  1 4  5 1 7 8  1 6 9  
63  5 6  47 1 5 6  1 4 7  7 6  6 7  K V 1  5 1  1 6 0  1 5 1  
0 9  38 29  1 3 8  1 2 9  KVO 1 1 3  42  33 1 4 2  1 3 3  
9 1  20  1 1  1 2 0  1 7 5  1 0 4  9 5  24 1 5  1 2 4  1 7 9  
7 3  2 57 1 6 6  1 5 7  8 6  77 6 KV1 1 7 0  161 

8 8  7 9  8 KVO 1 7 2  1 6 3  9 2  8 3  1 2  3 1 5 2  1 4 3  7 2  6 3  
7 0  6 1  54 45 1 5 4  1 4 5  7 4  65  58 49 1 3 4  1 2 5  1 1 8  1 0 9  
1 6  1 0 7  3 6  27 1 3 6  1 2 7  KV1 111 40 3 1  KV1 1 7 1  100 9 1  
9 8  8 9  1 8  9 KVO 1 7 3  1 0 2  9 3  22  1 3  1 6 2  1 5 3  8 2  7 3  
8 0  7 1  0 55  1 6 4  1 5 5  8 4  7 5  4 59 1 4 4  1 3 5  6 4  1 1 9  
6 2  1 1 7  46 3 7  1 4 6  1 3 7  6 6  KV1 50 4 1  1 2 6  KV1 110 101 
08 9 9  28  1 9  1 2 8  KVO 1 1 2  103 32 23 1 7 2  1 6 3  9 2  8 3  

52 43 1 5 2  1 4 3  7 2  
34 25 1 3 4  1 2 5  118 
1 6  7 K V 1  1 7 1  100 

KVO 53 1 6 2  1 5 3  8 2  
44 35 1 4 4  1 3 5  6 4  

9 0  8 1  
4: i 5 2  i 4 3  7 2  63  
25 1 3 4  1 2 5  118 1 0 9  

7 KV1 1 7 1  100 9 1  
5 3  1 6 2  1 5 7  8 2  7 3  

10 
5 6  
38 
20  

2 
48 

1 1 7 4  1 6 5  9 4  8 5  1 4  5 1 5 4  1 4 5  7 4  6 5  
47 1 5 6  1 4 7  7 6  6 7  KV1 5 1  136 1 2 7  KV1 111 
29 138 1 2 9  KVO 1 1 3  42  3 3  KVO 1 7 3  1 0 2  93 
11 1 2 0  1 7 5  1 0 4  95  24 15  1 6 4  1 5 5  8 4  7 5  
5 7  1 6 6  1 5 7  8 6  7 1  6 KV1 1 4 6  1 3 7  6 6  KV1 
3 9  1 4 8  1 3 9  6 8  KVO 12 43 1 2 8  KVO 1 1 2  1 0 3  
2 1  1 3 0  1 2 1  1 1 4  1 0 5  34 25 1 7 4  1 6 5  9 4  8 5  

3 1 7 6  1 6 7  9 6  8 7  1 6  7 1 5 6  1 4 7  7 6  6 7  
49 1 5 8  1 4 9  7 8  69  KVO 5 3  1 3 8  1 2 9  KVO 1 1 3  
3 1  1 4 0  1 3 1  6 0  1 1 5  44 35 1 2 0  1 7 5  104 9 5  
13  1 2 2  1 7 7  1 0 6  9 7  26 1 7  1 6 6  1 5 7  8 6  7 7  
5 9  1 6 8  1 5 9  88 79 8 KVO 1 4 8  1 3 9  6 8  KVO 
4 1  1 5 0  1 4 1  7 0  6 1  54 45 1 3 0  1 2 1  1 1 4  1 0 5  
23 1 3 2  1 2 3  1 1 6  0 7  36 27 1 7 6  1 6 7  96 8 7  

5 1 7 8  1 6 9  9 8  
5 1  160 1 5 1  80  
3 3  1 4 2  1 3 3  6 2  
1 5  1 2 4  1 7 9  1 0 8  

KV1 1 7 0  1 6 1  9 0  

39 1 4 8  1 3 9  68  KVO 
1 7  1 2 6  K V 1  1 1 0  101  3 0  2 1  1 3 0  1 2 1  1 1 4  1 0 5  

i V 0  1 7 2  1 6 3  9 2  8 3  1 2  3 1 7 6  1 6 7  9 6  8 7  
45 1 5 4  1 4 5  74 65  5 8  49 1 5 8  1 4 9  7 8  69  
27 1 3 6  1 2 7  KV1 111 40 3 1  1 4 0  1 3 1  6 0  115 

9 KVO 1 7 3  1 0 2  9 3  22  1 3  1 2 2  1 7 7  106 9 7  

1 9  48 5 2  
J4 
1 6  

KVO 
44 

26  

54 
36 
18 

0 
46 

10 

8 t  

28  

35 1 4 4  1 3 5  6 4  1 1 9  
26 

8 
5 4  
J b  

0 
46 

1 0  

i n  

2 8  

1 7  1 2 6  KV1 1 1 0  1 0 1  
KVO 1 7 2  163 9 2  8 3  

45 1 5 4  1 4 5  7 4  65  
27 136 127 KV1 111 

9 KVU 1 7 3  1 0 2  93 
5 5  1 6 4  1 5 5  84 7 5  
3 7  1 4 6  1 3 7  66 KV1 

JO 
1 2  
58 
40  
22  

55 1 6 4  1 5 5  8 4  7 5  4 59 1 6 8  1 5 9  8 8  19 
4 1  1 5 0  1 4 1  7 0  6 1  
2 3  1 3 2  1 2 3  1 1 6  1 0 7  

5 1 7 8  1 6 9  9 8  8 9  
5 1  1 6 0  1 5 1  8 0  7 1  
3 3  1 4 2  1 3 3  6 2  11.1 
1 5  1 2 4  1 7 9  108 9 9  

37 1 4 6  1 3 7  6 6  K V 1  5 0  
i 9  1 2 8  KVO 1 1 2  1 0 3  32 
1 1 7 4  1 6 5  94 8 5  1 4  

47 1 5 6  1 4 7  76 6 7  K V 1  
29 1 3 8  1 2 9  KVO 1 1 3  42  
11 1 2 0  1 7 5  1 0 4  95  24  
57 1 6 6  1 5 7  8 6  7 7  6 
39 1 4 8  1 3 9  6 8  KVO 52 

5 6  
3 8  
2 0  

2 
48  

4 
50 
32 
1 4  

KV1 
42 
24 

19 1 2 8  K V O  1 1 2  1 0 3  
1 1 7 4  1 6 5  9 4  8 5  

47 1 5 6  1 4 7  76 6 7  
29 1 3 8  1 2 9  KVO 1 1 3  
11 1 2 0  1 7 5  1 0 4  95  
57 1 6 6  1 5 7  8 6  17 

KV1 1 7 0  1 6 1  9 0  8 1  8 9  18 9 1 5 8  1 4 9  78 69  
7 1  0 55 1 4 0  1 3 1  6 0  1 1 5  
1 7  46 3 1  1 2 2  1 7 7  1 0 6  9 7  

8 1  10 1 1 5 0  1 4 1  7 0  6 1  
63 5 6  47 1 3 2  1 2 3  1 1 6  1 0 7  
0 9  38 29  1 7 8  1 6 9  9 8  8 9  
9 1  20 11 1 6 0  1 5 1  80 7 1  
7 3  2 57 1 4 2  1 3 3  6 2  1 1 7  

9 9  28  1 9  1 6 8  1 5 9  88 7 9  

43 1 5 2  1 4 3  72 63  
2 1  1 3 0  1 2 1  1 1 4  1 0 5  3 4  25  1 3 4  1 2 5  1 1 8  1 0 9  

3 1 7 6  1 6 7  9 6  8 7  1 6  7 K V I  1 7 1  1 0 0  9 1  
49 1 5 8  1 4 9  7 8  6 9  KVO 53 l b 2  1 5 3  8 2  73 

56 
38 
20  

30 
1 2  
s n  2 6 
40 3 1  1 4 0  1 3 1  6 0  1 1 5  44  3 5  1 4 4  1 3 5  6 4  1 1 9  48 39 1 4 8  1 3 9  68  KVO 52 4 J  1 5 2  1 4 3  7 2  
2 2  1 3  1 2 2  1 7 7  1 0 6  9 7  26  1 7  1 2 6  KV1 110 101 30 2 1  1 3 0  1 2 1  1 1 4  1 0 5  34 25 1 3 4  1 2 5  1 1 8  

4 59 1 6 8  1 5 9  8 8  7 9  8 KVO 1 ? 2  1 6 3  9 2  8 3  12  3 1 7 6  167 9 6  8 7  1 6  7 KV1 1 7 1  100 
50 4 1  1 5 0  1 4 1  70 6 1  54 4 5  1 5 4  1 4 5  74 65  5 8  49 1 5 8  1 4 9  78 6 9  KVO 53 162 1 5 3  8 2  
12 23  1 3 2  1 2 3  116 1 0 7  36 27  1 3 6  1 2 7  KV1 111 40 31 1 4 0  1 3 1  6 0  1 1 5  44 3 5  1 4 4  1 3 5  6 4  
14  5 1 7 8  1 6 9  9 8  8 9  1 8  9 KVO 1 7 3  1 0 2  9 3  22  13 1 2 2  1 7 7  1 0 6  9 7  26  17 1 2 6  KVI 110 

1 9  48 39 1 2 4  1 7 9  1 0 8  9 9  
0 1  30 2 1  1 7 0  1 6 1  9 0  8 1  

NOTES: 
1. Columns 61 ond 62 have the some distribution as column 60, columns 6 5  and 66 the same os 64. etc. 
2. Numerical toble entries represent horizontal position of byte within TV line. KVO and K V l  ore outer ECC check bytes. 
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Table 9(e) 
lntrarector Shuffle Memory Map for Sub-array 4 

Jgrp: 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 
Iprp: 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: 240 243 244 247 248 251 252 255 256 259 260 263 264 267 268 271 272 275 276 279 280 283 284 287 288 291 292 295 296 299 
Data: CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr 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 

R W  
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

* 30 
31 f 

48 
30 
12 
58 
40 
22 
4 

50 

39 148 139 68 KVO 52 43 152 143 72 63 
21 130 121 114 105 34 25 134 125 118 109 
3 176 167 96 87 16 7 KV1 171 100 91 

49 158 149 78 69 KVO 5 3  162 153 82 73 
31 140 131 60 115 44 35 144 135 64 119 
13 122 177 106 97 26 17 126 KV1 110 101 
59 168 159 88 79 8 KVO 172 163 92 83 
41 150 141 70 61 54 45 154 145 74 65 

56 
38 
20 
2 

48 
30 
12 
58 

47 156 147 76 67 
29 138 129 KVO 113 
11 120 175 104 95 
57 166 157 86 71 

49 158 149 78 69 

36 27 136 127 KV1 111 40 31 140 131 60 
18 9 KVO 173 102 93 22 13 122 177 106 
0 55 164 155 84 75 4 59 168 159 88 

-.. .. 46 37 146 137 66 KV1 50 41 150 141 70 
J9 148 139 68  KVO 28 19 128 KVO 112 103 32 23 132 123 116 
21 130 121 114 105 10 1 174 165 94 85 14 5 178 169 98 
3 176 167 96 87 56 47 156 147 76 67 KVl 51 160 151 80 

38 29 138 129 KVO 113 42 3 3  142 133 62 
32 23 132 123 116 107 36 27 136 127 KV1 111 40 31 140 131 60 115 
14 5 178 169 98 89 18 9 KVO 173 102 93 22 13 122 177 106 97 

KV1 51 160 151 80 71 0 55 164 155 84 75 4 59 168 159 88 79 
42 33 142 133 62 117 46 37 146 137 66 KV1 50 41 150 141 70 61 

19 128 KVO 112 103 32 23 132 123 116 107 
1 174 165 94 85 14 5 178 169 98 89 

47 156 147 76 67 KV1 51 160 151 80 71 
29 138 129 KVO 113 42 33 142 133 62 117 
11 120 175 104 95 24 15 124 179 108 99 

24 15 124 179 108 99 28 
6 KV1 170 161 90 81 10 

52 43 152 143 72 63 56 
34 25 134 125 118 109 38 
16 7 KV1 171 100 91 20 

KVO 53 162 153 82 73 2 
44 35 144 135 64 119 48 
26 17 126 KV1 110 101 30 
8 KVO 172 163 92 83 12 

54 45 154 145 74 65 58 
36 27 136 127 KV1 111 40 
18 9 KVO 173 102 93 22 
0 55 164 155 84 75 4 

46 37 146 137 66 KV1 50 
28 19 128 KVO 112 103 32 

15 
97 
79 
61 
07 
89 
71 
17 
99 
81 
63 

57 166 157 86 77 6 KV1 170 161 90 81 50 41 150 141 70 61 
39 148 139 68 KVO 52 43 152 143 72 63 32 23 132 123 116 107 
21 130 121 114 105 34 25 134 125 118 109 14 5 178 169 98 
3 176 167 96 87 16 7 KV1 171 100 91 KV1 51 160 151 80 

49 158 149 78 69 KVO 53 162 153 82 73 42 33 142 133 62 
31 140 131 60 115 44 35 144 135 64 119 24 15 124 179 108 
13 122 177 106 97 26 17 126 KV1 110 101 6 KV1 170 161 90 
59 168 159 88 79 8 KVO 172 163 92 83 52 43 152 143 72 
41 150 141 70 61 54 45 154 145 74 65 34 25 134 125 118 
23 132 123 116 107 36 27 136 127 KVl 111 16 7 KV1 171 100 

10 1 174 165 94 85 b14 5 178 169 98 89 18 9 KVO 173 102 93 KVO 53 162 153 82 
56 47 156 147 76 67 KVl 51 160 151 80 71 0 55 164 155 84 75 44 35 144 135 64 
38 29 138 129 KVO 113 42 33 142 133 62 117 46 37 146 137 66 KV1 26 17 126 KV1 110 
20 11 120 175 104 95 24 15 124 179 108 99 28 19 128 KVO 112 103 8 KVO 172 163 92 
2 57 166 157 86 77 6 KV1 170 161 90 81 10 1 174 165 94 85 54 45 154 145 74 

5 NOTES: 

g 2. Numerical table entries represent horizontal position of byte within TV line. KVO and KVl ore outer ECC check bytes. 
1. Columns 241 and 242 hove the some diatribution as column 240, columns 245 ond 246 the some as 244, etc. 

,o 

Tabla 9(d) 
Intrarector Shuffle Memory Map for Sub-array 3 

89 
71 
17 
99 
81 
63 
09 
91 
73 
19 
01 
83 
65 

44 35 144 135 64 119 
26 17 126 KV1 110 101 
8 KVO 172 163 92 83 

54 45 154 145 74 65 
36 27 136 127 KVl 111 
18 9 KVO 173 102 93 
0 55 164 155 84 75 

46 37 146 137 66 KV1 
28 19 128 KVO 112 103 
10 1 174 165 94 85 
56 47 156 147 76 67 
38 29 138 129 KVO 113 
20 11 120 175 104 95 
2 57 166 157 86 77 

48 39 148 139 68 KVO 
30 21 130 121 114 105 
12 3 176 167 96 87 
58 49 158 149 78 69 

i x 
E 

z 
Jgrp: 45 46 47 48 49 50 il 52 53 54 55 56 57 58 

Z 19rp: 45 56 67 78 89 100 111 122 133 144 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 CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y 
Rstrt: 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 30 3 

ROW 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

52 43 152 143 72 63 56 47 156 147 76 67 KV1 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 KV1 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 

KVO 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 KV1 111 
26 17 126 KV1 110 101 30 21 130 121 114 105 34 25 134 125 118 109 38 29 178 169 98 89 18 9 KVO 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 KV1 110 101 30 21 170 161 90 81 10 1 174 165 94 85 
0 5 5  164 155 84 75 4 59 168 159 88 79 8 KVO 172 163 92 83 12 3 152 143 72 63 56 47 156 147 76 67 

46 37 146 137 66 KV1 50 41 150 141 70 61 54 45 154 145 74 65 58 49 134 125 118 109 38 29 138 129 KVO 113 
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 
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 
56 47 156 147 76 67 KVl 51 160 151 80 71 0 55 164 155 84 75 4 59 144 135 64 119 48 39 148 139 68 KVO 
38 29 138 129 KVO 113 42 3 3  142 133 62 117 46 37 146 137 66 KV1 50 41 126 KV1 110 101 30 21 130 121 114 105 
20 11 120 175 104 95 24 15 124 179 108 99 28 19 128 KVO 112 103 32 23 172 163 92 83 12 3 176 167 96 87 
2 57 166 157 86 77 6 KV1 170 161 90 81 10 1 174 165 94 85 14 5 154 145 74 65 58 49 158 149 78 69 

48 39 148 139 68 KVO 52 43 152 143 72 63 56 47 156 147 76 67 KV1 51 136 127 KV1 111 40 31 140 131 60 115 
30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 KVO 113 42 33 KVO 173 102 93 22 13 122 177 106 97 
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 
58 49 158 149 78 69 KVO 53 162 153 82 73 2 57 166 157 86 77 6 KV1 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 52 43 128 KVO 112 103 32 23 132 123 116 107 
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 
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 
50 41 150 141 70 61 54 45 154 145 74 65 58 49 158 149 78 69 KVO 53 138 129 KVO 113 42 3 3  142 133 62 117 
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 
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 

KV1 51 160 151 80 71 0 55 164 155 84 75 4 59 168 159 88 79 8 KVO 148 139 68 KVO 52 43 152 143 72 63 
32 3 3  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 
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 
6 KV1 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 

NOTES: 
1 .  Columns 181 and 182 have the some distribution aa column 180, columns 185 and 186the some as 184, etc. 
2. Numerical table entries represent horizontal poaition of byte within TV line. KVO ond KVl ore outer ECC check bytea 
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Table 9(g) 
Intrasector Shuffle Memory Map for Sub-array 6 

Jgrp: 
Iqrp: 
L i n e :  

C0l: 
Data: 

90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 
90 101 112 123 134 145 6 17 28 39 50 61 1 2  83 94 
30 3 3  37 41 44 48 2 5 9 13 16 20 24 21 31 

360 3 6 3  364 367 368 371 372 375 376 379 380 383 384 387 388 391 392 395 396 399 400 403 404 407 408 411 412 415 416 419 
CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y 

Rstrt: 12 17 22 27 0 5 10 15 20 25 30 3 20 25 30 3 8 13 18 23 28 1 6 11 16 21 26 31 4 9 
Row 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

a 31 
I 
! NOTES: 
2 
2 2. Numerical table entries represent horizontal position of byte within TV line. KVO and KVl  ore outer ECC check bytes. 
f 

1. Columns 361 and 362 have the same distribution as column 360, columns 365 and 366 the same as 364, etc. 

- n 
Y Jgrp: 
f Igrp: 
* L i n e :  

Col: 
Data: 
Rstrt: 

Row 
0 
1 
2 

10 
11 
12 
1 3  
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  

Table 9(f) 
Intrasector Shuffle Memory Map for Sub-array 5 

h ri ri 

YI 
I- n 

31 

h 

80 81 82 83 84 85 86 87 88 89 5 75 16 77 78 79 
75 86 97 108 119 130 141 2 13 24 35 46 57 68 79 
25 28 32 36 39 43 47 0 4 8 1 1  15 19 22 26 

300 303 304 307 308 311 312 315 316 319 320 323 324 327 328 331 332 335 336 339 340 343 344 347 348 351 352 355 356 359 
CbYCr Y CbYCr Y CbYCr Y CbYcr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y 
10 15 20 25 30 3 8 1 3  18 23 28 1 6 11 28 1 6 11 16 21 26 31 4 9 14 19 24 29 2 7 

NOTES: 
1.  Columns 301 ond 302 hove the same distribution CIS column 300, columns 305 and 306ihe same or 304, etc. 
2. Numerical table entries represent horizontal position of byte within TV line. KVO and KVl  are outer ECC check bytes. 
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Table 9(1) 
lntrasector Shuffle Memory Map for Sub-array 8 

Jqrp: 
Iqrp: 
Line: 

120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 

1 3 14 25 36 47 58 69 80 91 102 113 124 
120 131 142 

12 15 19 23 26 30 34 37 41 40 43 47 4 8 

Col: 480 483 484 487 488 491 492 495 496 499 500 503 504 507 508 511 512 515 516 519 520 523 524 527 528 531 532 535 536 539 
Data: CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y 
R s t r t :  16 21 26 31 4 9 26 31 4 9 14 19 24 29 2 7 12 17 22 27 0 5 10 15 20 25 30 3 8 13 

ROW 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

32 23 132 123 116 107 12 
14 5 178 169 98 89 58 

KV1 51 160 151 80 71 40 
42 33 142 133 

3 176 167 
49 158 149 

96 87 16 7 KV1 171 100 91 20 11 120 175 104 95 24 15 124 179 108 99 
' 78 69 KVO 53 162 153 82 73 2 57 166 157 86 77 6 KV1 170 161 90 81 

60 115 44 35 144 135 64 119 48 39 148 139 68 KVO 52 43 152 143 72 63 
106 97 26 17 126 KV1 110 101 30 21 130 121 114 105 34 25 134 125 118 109 
88 79 8 KVO 172 163 92 83 12 3 176 167 96 87 16 7 KVl 171 100 91 
70 61 54 45 154 145 74 65 58 49 158 149 78 69 KVO 53 162 153 82 73 

116 107 36 27 136 127 KV1 111 40 31 140 131 60 115 44 35 144 135 64 119 
98 89 18 9 KVO 173 102 93 22 13 122 177 106 97 26 17 126 KV1 110 101 
80 71 0 55 164 155 84 75 4 59 168 159 88 79 8 KVO 172 163 92 83 
62 117 46 37 146 137 66 KV1 50 41 150 141 70 61 54 45 154 145 74 65 

108 99 28 19 128 KVO 112 103 32 23 132 123 116 107 36 27 136 127 KV1 111 
90 81 10 1 174 165 94 85 14 5 178 169 98 89 18 9 KVO 173 102 93 
72 63 56 47 156 147 76 67 KV1 51 160 151 80 71 0 55 164 155 84 75 

118 109 38 29 138 129 KVO 113 42 33 142 133 62 117 46 37 146 137 66 KV1 
100 91 20 11 120 175 104 95 24 15 124 179 108 99 28 19 128 KVO 112 103 
82 73 2 57 166 157 86 77 6 KV1 170 161 90 81 10 1 174 165 94 85 
64 119 48 39 148 139 68 KVO 52 43 152 143 72 63 56 47 156 147 76 67 

110 101 30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 KVO 113 
92 83 12 3 176 167 96 87 16 7 KV1 171 100 91 20 11 120 175 104 95 
74 65 58 49 158 149 78 69 KVO 53 162 153 82 73 2 57 166 157 86 77 

KV1 111 40 31 140 131 60 115 44 35 144 135 64 119 48 39 148 139 68 KVO 
102 93 22 13 122 177 106 97 26 17 126 KV1 110 101 30 21 130 121 114 105 
84 75 4 59 168 159 88 79 8 KVO 172 163 92 83 12 3 176 167 96 87 
66 KV1 50 41 150 141 70 61 54 45 154 145 74 65 58 49 158 149 78 69 

112 103 32 23 132 123 116 107 36 27 136 127 KV1 111 40 31 140 131 60 115 
94 85 14 5 178 169 98 89 18 9 KVO 173 102 93 22 13 122 177 106 97 
76 67 KV1 51 160 151 80 71 0 55 164 155 84 75 4 59 168 159 88 79 

KVO 113 42 3 3  142 133 62 117 46 37 146 137 66 KV1 50 41 150 141 70 61 
104 95 24 15 124 179 108 99 28 19 128 KVO 112 103 32 23 132 123 116 107 
86 77 6 KV1 170 161 90 81 10 1 174 165 94 85 14 5 178 169 98 89 
68 KVO 52 43 152 143 72 63 56 47 156 147 76 67 KV1 51 160 151 80 71 

114 105 34 25 134 125 118 109 38 29 138 129 KVO 113 42 33 142 133 62 117 
E 

31 140 131 
13 122 177 
59 168 159 
41 150 141 
23 132 123 
5 178.169 

,51 160 151 
33 142 133 
15 124 179 

KV1 170 161 
43 152 143 
25 134 125 
7 KV1 171 

53 162 153 
35 144 135 

62 117 22 
108 99 4 
90 81 50 
72 63 32 

118 109 14 
100 91 KV1 
82 73 42 
64 119 24 

110 101 6 
92 83 52 
74 65 34 

KV1 111 16 
102 93 KVO 
84 75 44 

24 15 124 179 
6 KV1 170 i 6 1  

52 43 152 143 
34 25 134 125 
16 7 KV1 171 

KVO 53 162 153 ~ . -  _.. 
44 35 144 135 
26 17 126 KV1 
8 KVO 172 163 

54 45 154 145 
36 27 136 127 ~ -.. _ _  
18 9 KVO 173 
0 55 164 155 

46 37 146 137 
28 19 128 KVO 

66 KV1 26 
112 103 8 
94 85 54 
76 67 36 

KVO 113 18 
104 95 0 
86 77 46 

17 126 KVI 
KVO 172 163 
45 154 145 
27 136 127 

10 1 174 165 
56 47 156 147 
38 29 138 129 
20 11 120 175 
2 57 166 157 

9 KVO 173 
55 164 is5 
37 146 137 
19 128 KVO 48 39 148 139 

30 21 130 121 
12 3 176 167 
58 49 158 149 
40 31 140 131 
22 13 122 177 
4 59 168 159 

50 41 150 141 

68 KVO i i  
114 105 10 
96 87 56 

1 174 165 
47 156 147 
29 138 129 

60 115 20 11 120 175 
106 97 2 57 166 157 
88 79 48 39 148 139 
70 61 30 

78 69 38 

30 
31 21 130 121 

L 
NOTES: 
1. Columns 481 and 482 have the same distribution as column 480, columns 485 and 486 the same os 484, etc. 
2. Numericol table entries represent horizontal position of byte within TV line. KVO ond KVl are outer ECC check bytes. 

c 

0 i z 

s 
Table 9(h) n 

E 
Intrasector Shuffle Memory Map for Sub-array 7 n 

i Jqrp: 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 5 
* 

98 109 r Iqrp: 105 116 127 138 149 10 21 32 43 54 65 76 87 * Line: 35 38 42 46 49 3 7 10 14 18 21 25 29 32 36 

C o l :  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 Cb,YCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr 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 6 11 

R o y  
103 
85 
67 

113 

0 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 KVO 112 
1 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 
2 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 
3 46 37 146 137 66 KV1 50 41 150 141 110 101 30 21 130 121 114 105 34 25 134 125 118 109 38 29 138 129 KVO 
4 28 19 128 KVO 112 103 32 23 132 123 92 83 12 3 176 167 96 87 16 7 KV1 171 100 91 20 11 120 175 104 
5 10 1 174 165 94 85 14 5 178 169 74 65 58 49 158 149 78 69 KVO 5 3  162 153 82 73 2 57 166 157 86 

95 
77 

6 56 47 156 147 76 67 Kvi 51 160 151 Kvi 111 40 31 i i o  iji 60 11; --4i JS iii iji 6i 119 48 19 i48 iJ9 68 
7 38 29 138 129 KVO 113 42 33 142 133 102 93 22 13 122 177 106 97 26 17 126 KV1 110 101 30 21 130 121 114 
8 20 11 120 175 104 95 24 15 124 179 84 75 4 59 168 159 88 79 8 KVO 172 163 92 83 12 3 176 167 96 
9 2 57 166 157 86 77 6 KVl 170 161 66 KV1 50 41 150 141 70 61 54 45 154 145 74 65 58 49 158 149 78 

KVO 
105 
87 
69 

10 48 39 148 139 68 KVO 52 43 152 143 112 103 32 23 132 123 116 107 36 27 136 127 KV1 111 40 31 
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 
12 12 3 176 167 96 87 16 7 KV1 171 76 67 KV1 51 160 151 80 71 0 55 164 155 84 75 4 59 
13 58 49 158 149 78 69 KVO 53 162 153 KVO 113 42 3 3  142 133 62 117 46 37 146 137 66 KV1 50 41 
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 
15 22 13 122 177 106 97 26 17 126 KVl 86 77 6 KVl 170 161 90 81 10 1 174 165 94 85 14 5 
16 4 59 168 159 88 79 8 KVO 172 163 68 KVO 52 43 152 143 72 63 56 47 156 147 76 67 KV1 51 
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 3 3  
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 
19 14 5 178 169 98 89 18 9 KVO 173 78 69 KVO 53 162 153 82 73 2 57 166 157 86 77 6 KV1 
20 KV1- 51 160 151 80 71 0 55 164 155 60 115 44 35 144 135 64 119 48 39 148 139 68 KVO 52 43 
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 
22 24 15 124 179 108 99 28 19 128 KVO 88 79 8 KVO 172 163 92 83 1 7  3 176 167 96 87 16 7 

140 131 60 
122 177 106 
168 159 88 
150 141 70 

115 
97 
i9 
61 

107 132 123 116 
178 169 98 
160 151 80 
142 133 62 
124 179 108 
170 161 90 
152 143 72 
134 125 118 
KV1 171 100 

89 
71 

117 
99 
81 
63 

109 
91 
73 

119 
101 
83 
65 

23 6 KV1 170 161 90 81 10 1 174 165 70 61 54 45 i54 145 7i 65 49 i58 i49 78 69 KGO 53 162 153 82 
24 52 43 152 143 72 63 56 47 156 147 116 107 36 27 136 127 KV1 111 40 31 140 131 60 115 44 35 144 135 64 
25 34 25 134 125 118 109 38 29 138 129 98 89 18 9 KVO 173 102 93 22 13 122 177 106 97 26 17 126 KV1 110 
26 16 7 KV1 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 
27 KVO 53 162 153 82 73 2 57 166 157 62 117 46 37 146 137 66 KV1 50 41 150 141 70 61 54 45 154 145 74 
28 44 35 144 135 64 119 48 39 148 139 108 99 28 19 128 KVO 112 103 32 23 132 123 116 107 36 27 136 127 KV1 
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 
30 8 KVO 172 163 92 83 12 3 176 167 72 63 56 47 156 147 76 67 KV1 51 160 151 80 71 0 55 164 155 84 
31 54 45 154 145 74 65 58 49 158 149 118 109 38 29 138 129 KVO 113 42 33 142 1 3 3  62 117 46 37 146 137 66 

111 
93 
75 

KVI 

NOTES: 
1. Columns 421 ond 422 have the some distribution as column 420, columns 425 and 426 the same 05 424, etc. 
2. Numerical table entries represent horizontal position of byte within TV line. KVO and KVl ore outer ECC check bytes 
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6 c 

Y 

i 
E 
z 
2 
t 
D 
II 
L 

I 
/I 
L 

s 
D 

N 

P 
f 
p. + 
c 
II 

v 

p. 

F: 

L 
H - 
LT 

-1- 
a 

I I  
P 

h a .a 
y. 

N n 
W 

-2 
B + 
0 
I I  
6 
v 

u 

a 
II 
6 
P 

0 
0 
e 

21 
25 .- 

5 
e 
'3 
C 

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

- 
8 
0 
I 
w 

JWP: 135 136 137 138 

L i n e :  45 48 2 6 
rgrp: 135 146 7 18 

P 

47 148 149 ' 
17 128 139 
39 42 46 

39 140 141 142 143 144 145 146 
29 40 51 62 73 84 95 106 
9 13 17 20 24 28 31 35 

C o l :  540  543 544 547 548 551 552 555 556 559 560 563 564 567 568 571 572 575 576 579 580 583 584 587 588 591 592 595 596 599 
Data: CbYCr Y CbYCr Y C b Y c r  Y CbYCr Y CbYCr Y CbYcr  Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y CbYCr Y 
Rstrt: 18 23 28 1 18 23 28 1 6 11 16 21 26 31 4 9 14 19 24 29 2 7 12 17 22 27 0 5 10 15 

ROW 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1 5  
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

79 
61 
07 
89 
71 
17 
99 
81 
6 3  
09 

58 49 158 149 110 
40 31 140 131 100 
22 13 122 177 82 
4 59 168 159 64 
50 41 150 141 110 
32 23 132 123 92 
14 5 178 169 74 

KVl 51 160 151 KV1 
42 33 142 133 102 
24 15 124 179 84 

NOTES: 
1. Columnr 541 and 542 have the some dirtribution as column 540. columns 545 ond 546 the same as 544, ek .  
2. Numerical table entries represent horirontol position of byte within TV line. KVO and K V l  are outer ECC check bytes. 
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