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1 . T h e S t r u c t u r e o f T h i s D i s c 

1-1 Construction 

Table 1 shows the overall structure of this disc T C D R - 7 0 1 

Table 1: T h e Structure of C D - R O M T E S T D I S C T C D R - 7 0 1 

Area Type of 
content 

User 
Data 

Block 
address 
(length) 

Number of 
blocks 

Sequential 
Block 
Number 

Mode 
Sub code * 

Area Type of 
content 

User 
Data 

Block 
address 
(length) 

Number of 
blocks 

Sequential 
Block 
Number 

Mode 
TNO Index 

Lead-in Digital mute - MSB - - - 00 -

Gap Type A All zero 
00 00 00 

(00 02 00) 
00 01 74 

150 -

1 
01 

00 

Data area TypeB Specified 
00 02 00 

(60 00 00) 
60 01 74 

270,000 
1 

270,000 
1 

01 

01 
Lead-out Type A All zero - -

1 

AA 
01 

Where: Gap+Data area=Information area 
TNO: Track number 
Block address: Minute, Second, Block 
1 Block= 2 Kbytes = 2048 bytes 
lSecond=75 Blocks 
1 Minute =60 Seconds = 4500 Blocks 
60 Minutes = 3600 Seconds= 270,000 Blocks 

* Subcode is specified by Compact Disc format. 
^rl.3m/sec was used as the scanning velocity of this disc. 
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1-2 Contents of Type A 

Table 2 shows the contents of Type A blocks where Mode 1 was used. 

Table 2: T h e contents of Type A blocks 

Sync '00 F F F F F F F F F F F F F F F F F F F F 0 0 ' 12 bytes 

Header 

Block 
address 

Minutes in B C D (lbyte) 

4 bytes Header 

Block 
address Seconds in B C D (lbyte) 

4 bytes Header 

Block 
address 

Blocks in B C D (lbyte) 
4 bytes Header 

Mode ' 0 1 ' (lbyte) 

4 bytes 

User data A l l bytes are ' 00 ' ( H E X notation) 2048 bytes 

Auxiliary 
data 

Er ror detection code: E D C 4 bytes 

Auxiliary 
data 

A l l bytes are ' 00 ' ( H E X notation) 8 bytes 
Auxiliary 
data 

E C C 
P parity (26, 24) Reed Solomon codes 172 bytes 

Auxiliary 
data 

E C C 

Q parity (45, 43) Reed Solomon codes 104 bytes 

ECC: Error correction codes 
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1-3 Contents of Type B 

Table 3 shows the contents of Type B blocks where Mode 1 was used. 

Table 3: T h e contents of Type B blocks 

Sync ' 00 F F F F F F F F F F F F F F F F F F F F 00 ' 12 bytes 

Header 

Block 
address 

Minutes in B C D (lbyte) 

4 bytes Header 

Block 
address Seconds in B C D (lbyte) 

4 bytes Header 

Block 
address 

Blocks in B C D (lbyte) 

4 bytes Header 

Mode ' 01 ' (lbyte) 

4 bytes 

User data ' T e s t data ' 2048 bytes 

Auxiliary 
data 

Error detection code 4a bytes 

Auxiliary 
data 

Al l bytes are ' 00 ' ( H E X notation) 8 bytes 
Auxiliary 
data 

E C C 

P parity (26, 24) Reed Solomon codes 172 bytes 

Auxiliary 
data 

E C C 

Q parity (45, 43) Reed Solomon codes 104 bytes 

5 



2 . T h e T e s t D a t a 

2-1 Contents of The Test Data 
Table 6 on last page shows T h e Test Data in C D - R O M T E S T D I S C 
T C D R - 7 0 1 

Tes t Data can be grouped into the following three groups, 
(a) Block number informations (b) M-sequence 
(c) Check sum 

24 Bytes Data from the first of User Data show Block number information. 
T h e relationship, in this disc, between the Sequential Block Number and 
the Block Address in decimal is shown in the next formula. 

Sequential Block Number 

= (MIN x 60 + S E C ) x 7 5 + B l o c k + l - 1 5 0 * 
Where: M I N = Minute, S E C = Second 
* Note: 150 is the Gap which is (2 secondsx75 blocks) . 

2-2 M-Sequence Random Data 
In order to generate the pseudo random sequence data, M-sequence 
(Maximum-length Linear Feed-back Shift Register Sequence) was used. 

Primitive P o l y n o m i a l ^ 1E0000401 ' ( H E X notation) 
Expression of Data 

M S B : left L S B : right 

M S B : T h e most significant bit 

L S B : T h e least significant bit 
Initial value: Sequential Block Number of the block 
Direction of bit shift: Towards lower bit 



(Generation Process) 

(1) T h e primitive polynomial is shifted by one bit to the right, and the 

result is stored into I F E D (32 bits data). 

I F E D = ' F0000200 ' ( H E X notation) 

(2) A 32 bit working register is stored with the Sequential Block Number. 

(3) If the least significant bit of the working register is 1 then 

flag L S B F = 1, else flag L S B F = 0 . 

(4) T h e working register is shifted by one bit to the right bringing 0 into 
the most significant bit. 

(5) If L S B F = 1, the working register is Exclusive-ORed with the I F E D and 

replaced by the result. 

If L S B F = 0 , the working register will be left unchanged, 

(6) T h e working register is A N D e d with the ' F F F F ' ( H E X notation), in 

order to get the lower 16 bits as the two bytes of the result. 

T h e lower (higher) byte of the result is stored into the lower (higher) 

address. 

(7) Keeping the working register unchanged, return to process (3) for the 
next address value. 

T h i s process is repeated 1009 times to generate the data of bytes 24 to 
2043 of the user data in the block. 
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it Example of Sequential Block Number = 1 

(1) I F E D = 'F0000200 ' 

I F E D FO 00 02 00 

(2) Set' 00000001 ' in working register: WR. 

W R 00 00 00 01 

(3) Check L S B , L S B = 1 then L S B F = 1 . 

W R 00 00 00 01 

| l ^ L S B F = l 
0 ^ L S B F = 0 

(4) Shift data, then W R = ' 00000000 

0 00 00 00 00 

(5) L S B F = 1, then W R is Exclusive-ORed with I F E D . 

W R F0 00 02 00 

(6) Data (24) = ' 00 ' Data(25) = ' 02 

W R F0 00 02 00 

1 • D A T A (2x1) 
D A T A (2x1+1) 

(7) Keeping W R = ' F0000200 ' , return to process (3). 
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2-3 Check Sum Data 
In Order to check data within the User Data, Check Sum was recorded 

in the last two bytes (16 bits) of this area. 

T h e Check Sum is achieved by considering 16 bits as 1 word in the 
User Data and accumulating all the words besides the Check Sum 
bytes, and taking the lower 16 bits (2 bytes) as the result. 
T h e lower byte of this result stored into byte number 2046 of 
the User Data, and the higher byte into 2047. 

* T h e translation rule from Byte values into Word values is; 

Word (N) = Byte ( 2 x N ) + 256xByte ( 2 x N + l ) 

(N = 0, , 1023) 

* Example program for Check Sum generation 

I N T E G E R * 2 I W O R D (1024) 
I S U M = 0 

D O 10 N = l , 1023 
I S U M = I W O R D (N) + I S U M 

10 C O N T I N U E 

I S U M = I S U M . A N D . ' F F F F ' ( H E X notation) 

I W O R D (1024) = I S U M 

S T O P 
E N D 
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3. S a m p l e D a t a 

3-1 Example of Type A block 

Table 4: Data of Block address 00 M I N 00 S E C 00 Block 

Data (HEX notation) 

(Sync and Header) 
Address Sync Header 

0000 00 F F F F F F FF FF FF F F F F F F F F 00 00 00 00 01 

<UserData> 
0016 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0032 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0048 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0064 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0080 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0096 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0112 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0128 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
0144 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

2032 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
2048 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
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3-2 Example of Type B block 

Table 5: Data of Block address 00 M I N 02 S E C 00 Block 
Sequential Block Number= 1 

Data (HEX notation) 

<Sync and Header) 
Address Sync Header 

0000 00 F F F F F F F F F F F F FF FF FF FF 00 00 02 00 01 

(User Data) 
0016 01 00 00 20 01 00 00 20 20 00 02 00 20 30 30 6D 
0032 30 32 73 30 30 66 20 20 00 02 00 01 80 00 40 00 
0048 20 00 10 00 08 00 04 00 02 00 01 00 00 02 00 01 
0064 80 00 40 80 20 CO 10 E0 08 F0 04 78 02 3C 01 I E 
0080 00 0D 80 06 40 03 AO 81 DO CO 68 EO 34 FO 1A 78 
0096 0D 3C 06 1C 03 0E 01 05 80 00 40 80 20 CO 10 EO 
0112 08 F0 04 78 02 3C 01 I E 00 OD 80 06 40 83 AO C I 
0128 DO 60 68 B0 34 58 1A 2C 0D 96 06 49 83 24 41 10 
0144 20 OA 10 85 88 C2 44 E l A2 FO 51 78 28 3E 14 I F 

2016 F4 9E 7A 4F BD 27 DE 91 E F C8 77 E6 3B F l 9D 7A 
2032 4E BF A7 5F D3 AD E9 D4 74 68 3A 34 ID 1A OE OF 
2048 87 87 C3 C I E l 62 70 B3 B8 D9 DC 6C 20 20 CD 6B 

Checksum 
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Table 6: T H E T E S T D A T A in C D - R O M T E S T D I S C T C D R - 7 0 1 

Group Byte number in user data Contents Code 
0 
1 
2 

Lower byte -, 
Mid byte of Sequential Block Number 
Higher byte J 

binary 

3 Space code (HEX notation 20) ASCII 
4 
5 
6 

2 lower digits -, 
2 mid digits of Sequential Block Number 
2 higher digits J 

B C D 

7,8 Space code (HEX notation 20) ASCII 

9 
10 
11 

MIN (2 digits) -, 
S E C (2 digits) I— of the block address 
Block (2 d i g i t s ) ^ 

B C D 

(a) 12 Space code (HEX notation 20) 
13 
14 S w e r ' d ^ M I N o f fce b l o c k a d d r e s s 

15 Character "m" code 

16 
17 L o w e r d l ^ t ^ S E C o f t h e b l o c k a d d r e s s 

ASCII 
18 Character "s" code 

ASCII 

19 
20 L o w e r ' d t ^ B l o c k o f t h e b l o c k a d d r e s s 

21 Character "f" code 
22, 23 Space code (HEX notation 20) 

(b) 

24 

2043 

M-sequence (2:^1) starting from 
the Sequential Block Number binary 

(c) 
2044, 2045 
2046 
2047 

Space code (HEX notation 20) 
Lower byte -, . _ 
Higher byte J of Check Sum 

ASCII 
binary 


