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MEGA-CD DISC FORMAT

(1. OVERVIEW OF THE MEGA-CD DISC FORMAT)

MEGA-CDs can play the following 8 or 12cm CD discs:

(1} MEGA-CD game disc

(2) Audic CD disc (CD-DA)

{3} Karaoke CD disc (CD-G)

{4) SONY EB formatted CD disc (CD-ROM)

{5} Discs for personal computers conforming to the "YELLOW BOOK™ speqiﬁdaﬁ;}ns.

Discs {1) to (3) can be played with the resident programs on the MEGA- GEJ To pla}r di&ca (4)
and (5), the special cartridge on the MEGA drive is neaded. :

MEGA-CD game disc features following:

(1) The physical format conforms to the specifications gﬂaﬁ:’:&ﬂ by Siﬁﬁ?md Phnilps}
described in the "RED BOOK”™ and “YELLOW BOGK",
(2) The logical format conforms to the MEGA-CD DISEIRC
IS09668). TR

used with other personal computers.

The MEGA-CD DISC FORMAT specmq@uns fheraaftgr’lﬁ.ﬂ[fﬁﬁ?rare used to create MEGA-CD
game discs. This MDF features fﬂllowfng :

(1)
{2) Conforming to tha ISD spemf"ééhﬁns aHr:mrs ease of use and facilitates third party
invoivement.

i
=

L o e,

specnfucatmns 'I‘ha mig ;i BEigAET can use this area for programs to boot up the system or
for mfc:-rrﬂatmn of prmtection gﬁ? can be used to define this area to allow the system to be
booted ’frc:m a MEGA- CI game disc. Logical sector numbers 16 and above are defined,
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MEGA-CD DISC FORMAT

® (2 PHYSICAL FORMAT )

The physical format conforms to the CD specifications of Sony and Phillips which are described in
the "RED BOOK" and "YELLOW BOOK." Items specificaily defined by SEGA in the specifications
together with important related items are described below. Other items can be found in the “BED
BOOK" or “YELLOW BOOK."

2-1 Partition and Configuration of Disc Areas (See Fig. 2-1)

Beginning at disc center and moving outward, the disc is divided and configured in the
sequence: o
réad-in area, pregram area, read-out area.

TOC information is written in the read-in area in accordance with tﬁé_,::wI:LOW%EiK." TOC
data is the absolute frame time when index 81 of TNOs starts:Jo avoid problems, the start
time of the read-out area is limited to the range (10:00:0¢:t0'60:84:00). The program area is
divided and configured in the sequence: P - 4

CD-ROM area (inner), CD-DA area (outer). i

Al | muféf areas in order that a
CD-ROM track of a CD installed in an audio G player will not be suddenly replayed when

CD-DA tracks are being replayed. Hence, the above Segiience and track configuration of
CD-ROM and CD-DA areas should not be not be changed.

~~~~~~~ )
i
e R T
i i
o L
ke
w

® Record area of the progrgﬁﬁg!%ﬂ“

e

The first frame of the program area is set at EJE;%EE:EIE (minute-second-frame), and the absolute
time is measured from:this point. The fhﬁg@‘secnnds of the pragram area are used for
pause, and the first. sector starts at 80:82:80. This sector is called sector #8. The last two

_2-2 Configuration of Tracks (See Fig. 2-1)

L Y
o A AR e,

ber
. The track number of the CD-ROM area is 81,
“Track numbers on the CD-DA area can be assigned at any positions in intervals of four
seconds or longer (excluding a pause at the beginning of tunes). Note that consecutive
numbers should be used. {One track on the CD-DA area must be mere than four seconds.)
The track number of the first tune is B2 followed by consecutive numbers up to 99.

CONFIDENTIAL # 66 PROFPERTY OF SEGA
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MEGA-CD DISC FORMAT

® Pause between tracks

A two second pause (muting) is required before and after the CO-ROM track, before CD-DA
tracks and after the last CO-DA track in accordance with the "YELLOW BOOK " Thisis to
suppress (during seeking) final sounds of the previous tune when it is played with an audio
player,

® CD-DA track

At least one tune of data should be stored on the CD-DA area. When no CD-DA data is
required, a warning message can be stored such as "This MEGA-CD GAME dist: should be
replayed with MEGA-CD.” This informs the user who may have put the disk in an audu:} CD
player. If one tune of data exists, such a message is not required. This | 5 because the i user
may want to listen to the music. o

WFig. 2-1
<Allocation and Structure of Disc Areas

Outer portion of disc Inner portion of dﬁc I . ﬁuier portion of disc
CD-DA CD-ROM CD-DA
AREA AREA gl AHEA
L No record
‘_;_; — Read-ifh'case
i ngram area

<Allocation of each trﬁck:.- Mt
a) 0:00:00 (ATIME@bsolute time)
b} A “pause’of2setonds
c) 00209 Eiﬂgﬁ@ﬁ Ssssiqr N!;H‘:ﬂbm )
d) Endgfuser sector.
e) Eaﬁt—gap {z2 se::czgds} i
f} . Pointef TNO changas
gk i‘fause 1322 sedonds)

h) Siaﬁf bos:t:un c:iJeha first p;e ce of music an the disc
d)  Endipesition.of the last piece of music on the disc (<59:59:74)
Sk A paua:e-‘@fz 3 seconds

Ny :BWIGHES between @ and 1 in a 2 Hz + 2% rhythm {duty cycle 50 + 10%)
- NQ Track number
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MEGA-CD DISC FORMAT

<Example #1>

Inner portion of disc Cuter portion of disc

-— Infarmation area

Read-in Program area Read-out
Channel P opoodd | 11 | 0000000000000000 | 11 | 11 | 00OQ00E0 | 11| 00 | 812101
Channel Q
THO ] - a1 —= g2 — Ap —
INDEX - - @ il s i e @1

CD-DA | ——— CD-ROM#1. * | - CD- DA#1--_p - C0-DA -
CD-ROM Mode -- a1 et S
aj b) cj
<Example #2>

Inner portion of disc B : ter portion of disc

Read-in F‘rugram a‘f&&,m s Read-out
Channel P pooceo | 11 | ooooee | 11 ~;1”1:_11 00000000 | 11,0000 | 11| 00 | 210101
Channel Q 4 -
THO oo - @1 - — { 83 | —AA —»
INDEX = g 1,2. L 1,2, ¥

CD-DA | == CD- HDMH—- | - cD- DA#E‘ = | = CO-DA =
CD-ROM Mode - - - ﬂlé:'”' e - — . —
fi a) i pky frmj
CONFIDENTIAL # 66 PROPERTY OF SECGA
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MEGA-CD DISC FORMAT

® G ioccacrormm

This chapter defines the logical format in the CD-ROM area.

3-1 Sector Structure

® Sector (See Fig. 3-1)

CD-ROM data can be stored in all the sectors from the first sactor EIE:BE:E!ETS :tH'é'Ef;is'I sector
60:81:74. e
One sector contains one frame or 2848 bytes, and the data area can hold up to 270,000
($41EB@) sectors {CD-5 90,008). The serial sector numbers are assigned Sarting with -
20:82:08, which means sector numbers #0 to #269,999 (341 EAFKCD-S 89999 are ysed.

aaaaaaaaa

Sector numbers #@ to #15 are reserved for the system area whi
the data area.
The data area contains 539,968 Mbytes in total {CD-5
are reserved for the system (CD-5 90,000). §

xxxxxxxxx

@® Sector modes

The structure of each sector is mode 8, mode;1, or mode 2, wﬁ%ﬁra defined in the “YELLOW
BOOK.” Mode 1 and mode 2 sectors cannot ¢oexistin.one tragk. Therefore, the CD-ROM track
TMO=1 is in mode 1. B 5

. ® Address g

_____________ for #0.is made address @ followed by consecutive

addresses assigned in byte units: a5 i

Since 2048 bytes makes up one sector, the |gst address is 552,959,999 ($20F57FFF) (CD-S
184,319,999: SBAFGTEFF). For CD-DAfrarhes of mode 2 sectors, the first address starts after
these 2048 bytes; = i

WFig. 3-1 :
<Structure:of Sectors

aaaaaaa

et
W

900200 po:02:16 60:01:74
w-: _:E_:< | ; ! i |

L8N #o-#15 #16~#269999 | |
4 7| SYSTEM AREA i DATA AREA ’ g
Boot System | VD and Files {cenforming to 1SO9668) RESERVED!
" address ) 32768(38000) 552959993 (320F57FFF)
LSN: Logical Sector Number
VD Volume Descriptor
CONFIDENTIAL # 66 PROPERTY OF SEGA
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MEGA-CD DISC FORMAT

. 3-2 System Area

® System area (See Fig. 3-2)

The system area contains bootstrap information, initial programs, and file system programs.
The booting sector is located on sector #9, and the system program sectors are on sectors #1
to #15.
(When the system programs occupy more than 30 Kbytes, systern program sectors can be
created in areas other than the system sector area. However, sectors that are '.',,‘-r_‘:[h above #15
and below those used for VD cannot be used for this purpose.
The booting sector contains following:
The system ID
Disk 1D
Initial program code
One purpose of the system 1D is to identify MEGA-CD game dlsc : _C:ir'fe use r::f*the di‘sc 1D 15
for controlling quality. The initial programs which contain tha tﬂ&_sa.rstem m:rde and other data
are always read at the beginning. j g ekl

mFig. 3-2
<The Structure of the System Area>
Address
]
$E‘ri} o System 1D
. 2108
iﬂﬁﬁzﬁﬂ o =
Initial Program Cadé
L00 on $000800 | : :
$006000
: 55?;'DATA AREA
iy I
$20F57FFE L & ' =

CONFIDENTIAL # 66 PROPERTY OF SEGA
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MEGA-CD DISC FORMAT

. 3-3 Booting System
® Booting programs (See Fig. 3-3)

Booting programs are stored on the MEGA-CD. The system loads the booting sector, confirms
a MEGA-CD disc is installed, and then loads the initial programs. The initial programs are
usually stored in the region with byte addresses $209 to $600 in system sector #8. Hence,
quick booting results since re-lvading is not required.

@ [nitial programs

Initial programs are stored on disc, loaded into memory, and executed. The: m:tnal pmgrams
display the company's logo while they load the system programs. ARter th&;ystem prngrams
are loaded, system control is taken over by the application snm-.-are :

® System programs

WFig. 3-3
<Figure of Boot System Image>

[ROM] LOAD g s 7 e :Nt[TCEﬁﬂD?shga],w
Mmoo
. BOOT PROGRAM | s 4 1 SYSTEM PROGRAM
G o B | [T APPLICATION
CRAM]
xxxxx INIT PROGRAM
lLDAD
| FcoNTROL
iy v [RAM]
SYSTEM PROGRAM
AL ll_::mn
[RAM]
APPLICATION
CONFIDENTIAL # 66 PROPERTY OF SEGA
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MEGA-CD DISC FORMAT

& 3-4 File System
The format conforms to the specifications defined in 1SC9868.
VD  : Volume Descriptor
LSN :  Logical Sector Number
BP . Byta Pointer
REP : Relative Byte Pointer
TP = Typa
N : MNumericai value
NL :  Least Significant Byte First
NM  :  Most Significant Byte First
NB : Both-type orders
ND  :  Any digit from ZERO to NINE
A : A-characters (28-22/25-3F/41-5A/5F)
D i D-characters (30-39/41-5A/5F)
DS : D-characters, SEPARATOR1, SEPAHATDHE 11?,& EE}
DE . Directory Entry g
08 . Zerofill
Al . Al-characters ; A-characters + Kanji
01 1 Di-characters ; D-characters + Kanji ' :
DIS : Di-characters, SEPARATORI. SEFAHATDHErEEraEJ

® Volume Descriptor

. <Boot Record>

BP TP | anﬂd Name

1 N Vmumﬁ{?}ewmmr?me VD=9
2- B #  Standard Identifier: VCDeat”
ré # Volume Degtriptor Version . VD version=1
8- 39 A Boot Systern [denti
‘ 48- 71 b _A Boot Identifier
B 20487 -Bogt:System Use . not specified
Size: .~ Examples ; Notes
a0 h , ; Fixed
SEsonepy. b : Fixed
1 e : Fixed
'SEGA.MEGA CD ' ; Fixed ( ': $28)
‘Boot igentifier (Application) ; : User supplied
... oot System code : User supplied
BP TP | Field Name :
1 N Voiume Descriptor Type : VD = 255 {end} '
_ 2- B . Standard Identifier C'Cheat’
i T N Volume Descriptor Version : VD version = 1
. 8-2048 ‘ {Reserved for future standardization) ; (0 byte
CONFIDENTIAL # 66 PROPERTY OF SEGA
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MEGA-CD DISC FORMAT

. <Primary Volume Descriptor>
BP TP Field name :
1- N Volume Descriptor Type . VD = 1 (Normal)
2- B | Standard Identifier . ‘CD@e’
7 Mo Yolume Descriptor Version : VD version = 1
8 il Unused Field ; (02) byte
9- 40 A System Identifier ;
41- 72 D Volume Identifier : L
73-80 00 Unused Field (@D)byte
81- 88 NB Volume Space Size g L
89-120 20 Unused Field ; (88} byte
121-124 NB Volume Set Size oy
125-128 NB Volume Sequence Number
129-132 MNE | Logical Block Size
133-148 NE Path Table Size : i ;
141-144 ML Location of Occurrence of Tyﬂ& LPath Tahlé; fffffffff |
145-148 NL Location of Optional Occugfence of Type,L Path ’T"atrie
149-152 NM Location of Dccurrano&ﬁ?ﬁgpe M Path Table: '
153-156 NM Location of Optional Dccurrﬁﬁé&;;?f Type*!ﬁ Path Table
157-190 DE Directory Record for Root Drreétﬁtgi
191-318 D Volume Set Idanﬁﬁggé . ~§§:,._af :
319-446 A Publisher identifier A
447 -574 A Data Preparer Idennfuer :
575-782 A Appllqu!dentlfier & : ;
. 703-739 DS Copyright File idennf-}gr . i
740-776 DS Abstract File-idantifier..... ;
I3 0§ Bibliegraphic Fiie Identifer ;
814-830 ND |. Volume Creation Bate and Time ;
831-847 ND.i  Volume Madification Date and Time :
848 -864 ND *t  Velume Expiation Date and Time ;
865-881 . Volume Effective Date and Time ;
882 ile Structure Version :
883 00 {Heserved for future standardization)  ; (89) byte
884-1395. i Application Use ; not specified .
| 1396- 2ﬂ4ﬂ J.’ Reserved for future standardization)  ; (88) byte i

CONPIDENITTIAL # 08 FROUYVERTY OF 5EUGA
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MEGA-CD DISC FORMAT

<Primary Volume Descriptor Sample=

Size:  Examples
1 01

5 ‘Cooat’

il b

1 g

2 ‘SEGA MEGA CD
2 "Wolume |dentifier
g sl gl alaulalululalolult

8 1EB2@004, 00041EBD

2 2o, 00, 08, 80...................00
4 2188, 0081

4 2100, pea1

4 : (028, 280d

B XOXOEKXHK, XXX KKK

4 KEHREKAX

4 ululadgnl ol

4 FOHK R KA,

4 : 0000000
oL s
128 “Yaolume Set ldentifier

128 'Publisher Iden tifier

128

128
a7
37
ay ; ;
17 20000000 Mﬂllﬂﬂﬂ 00000000 Bﬂﬁﬂﬂﬂﬂﬂ il
17 EEEE&EEE’&MBBEE Eﬂﬂﬂﬁmwwaﬂﬂﬂ 2@
17 ﬂﬂﬂl&ﬂﬂﬂ WE@E@EE Elﬂﬂﬂﬂﬂﬂ fedea0a0 0o
17 maamnﬁmaﬁaa ﬂﬂﬂﬂﬂﬂﬂﬁ pogo2000 0o

_User supplied

: Motes

: Fixed
- Fixed
: Fixed
; Fixed
: Fixed | $EE}
» User supplled:
: Fixed i
» Auto Wntea[ {EWM Eﬁﬂﬁ
F|xed

= User supplied
, User supplied
; Fixed
; User supplied
; User supplied
: User supplied
; Fixed
: Fixed
: Fixed
. Fixed
: Fixed
; Fixed
: Fixed
: Fixed

CUNPIDENTIAL # 60
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. MEGA-CD DISC FORMAT

<Supplementary Volume Descriptor>

BP TP Field Name ;
1 N Volume Descriptor Typ& ; VD=2 (supplement)
; 2- B Standard Identifier 'Chogr
’ 7 N Volume Descriptor Version . VD version=1
8 ] Volume Flags ;
8- 4D Al Systemn Identifier : -
41- 72 D1 Volume Identifier ; a0
73- 80 R Unused Field EJE} byte S
81- 88 NB Volume Space Size
89-120 ] Escape Sequences 32 hyte
121-124 NE Volume Set Size ;,': :

125-128 NB Volume Sequence Number
129-132 NB Logical Block Size
133-148 NB Path 'I'abie Size

141-144 ML
145-148 ML
149-152 MM
153-156 NM
157-190 DE ¥
191-318 D1 Volume Set Idenﬂfhaf ,? :
319-446 Al Publisher \dentifier: w ‘
. 447-574  Af Data Prepaser Identifier” :
575-702 A1 Application Identifier: :
703-739  D1S|  Copyright Fiie:identifier, - :
740-776  D1S|  Abstract Fiie identifier ;
777-813 D1S|. Bibliographic File |dentifer
B14-830 ND.4  Volume CreationDate and Time
831-847 ND E  Volume Modification Date and Time

848-864 . ND ' Volume Expiration Date and Time

865-881 < ND | ' Volume Effective Date and Time

882 e N
883 o, 2@ | (Reserved for future standardization) ; {0@) byte
884 - 1355 i _Application Use : not specified

|1;395“2ﬂ¢$ i | " (Reserved for future standardization) ; (0@) byte

CONFIDENTIAL # 656 PROPERTY OF 8EGA




MEGA-CD DISC FORMAT

or B1(Shift JIS)

. <Supplementary Volume Descriptor Examples
Size: Examples , Notes
1 a2 ; Fixed
5 ‘coagt’ ; Fixed
i g : Fixed
1 Ba(JIS) ; User supplied

32 'SEGA MEGA CD : » Fixed (' " : $20%::::,
32 ‘Volume name ' s User supplied 5
8 f2000R000000000 Fiveg o e
8 1EB00004, 00041EBR  Auto Wn;g{ < EJE.‘rEJ41EBﬁ}
32 oo, 00, 00, 00,..................00 e :
4 2198, aoa1
4 2180, 0081
4 2008, 080D
B KKK K KREX, KAKKKEKK
4 KX KK AAK
4 00000008
4 FOO MM OX,
4 20000000
7. S ‘
128 ‘Volume set identifier 7 ‘User supplied
128 PublishEr identifier : User supplied
128 : User supplied
128 : Fixed
% ¥ ; User supplied
or '
37 + User supplied
or
37 : User supplied
or *
S » User supplied

¥ _;;3‘:"'W?meddrﬂ1mms§55 XX
i or +00000000 DOOEVOD0 B0OO000D 00000000 DO

: User supplied

$0000000 0P000000 BOOOOD0D DODV0000 0O : Fixed

‘aahaam 00000000 00000000 POOOD00R B8  : Fixed
e : Fixed
i ; Fixed
0 Eﬂ 20.09... O : Reserved

00,00,00.00,.. — * Fixed

PROPERTY OF SEGA
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MEGA-CD DISC FORMAT

® Directory

Directories are used to manage a specially structured file system.
The format defined by ISO9668 is used.

<Format of a Directory Record>

BP TR Field Name
1 N Length of Directory Record (LEN_DR)
2 N Extended Aftribute Record Length
3- 10 NB Location of Extent
11— 18 NBE Data Length
19— 25 N Recording Date and Time
26 File Flags
27 N File Unit Size
28 N Interleave Gap Size
29— 32 NB Volume Sequence Number =
33 N Length of File Identifier (LENFIf.. ¢ (MAX 12)
34-{33+LEN_FI) D1S | File identifier 0. 0 .
(34+LEN_F1)00 Padding Field-< rf*”:szfgw byte
{LEN DR-LEN_SU+1)-LENDR | System Usa > “EEN_SU bytes =P

RBP TP Field Namé-;?

M

N Month t 142"
N Day 110 31

N . Hour@to 23
N Minute @ to 59

N Second @ to 59

ffsetirom Greenwich Mean Time
inAgmber of 15 min intervals ;
& fmr‘ﬁ -48(West) to +52{East) ;=0

<<<<<<<

N B WD

Existence :
Directory :
Associated File :
Record :
Protection ;
Reserved

Heserved

Multi-Extent

CONFIDENTIAL # 68 PROPERTY OF SEGA
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MEGA-CD DISC FORMAT

@® Path table
The format defined by ISO9660 is used.

<=Path Table Record>

Length of Directory ldentifier (LEN_D1)
Extended Attribute Record Length ;=0
-6 Location of Extent ’
-8 Parent Directory Number ;
| S—{8+LEN_DI) D1 Directary Identifier :
| {9+LEN_DI1} 00 Fadding Field

e N
T2

SRR SR
g o e R
= TR SRR
o AR R
L L o o
Sl SEE e et
e R O E e 2
B SR B
i e e B e "
ey A :
N M s
e Pk s
o, A
S i
i i
TEIR
SR pee
SaERink. L
: TR
Fih SR
S, e
SRR S
SRRl Bt
A fa
A A b
SR =
: S Y
E IR
i = SR
5 e R
5 e L TR
Crhs B el o &
e P P
P v s
s ps
] e
o =,
o el e
i e 5% e
e, e e W, iy
B i
e e e e e e e e bl
R, o
e e T R, g
F N L
s
S
i £
o e
s - o
o e e
s Tl et
et R iy nac
o] e
ek e
o b "
e o
L k]
A e
e ]
R e
B
R T
A SR S SR
SRR
A e R
S W S
it e i
Sk o ¥
i =
e o
i . e
t [
S S N
pa SR
e s
: +
5 2
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MEGA-CD DISC FORMAT

3-5 User File Table

User files reside on the user sector area. Each file is always consecutively configured.

The lower 11-bits of the file's start address are always set to @ (starting on a sector boundary).
The file sizes are written in the directory in bytes. The blank space in the last sector of the

file is filled with $FF. The $FF are read and stored in the buffer, but never passed to the
application software.

3-6 Others

® Restrictions on the i:iiri.vnr;t«::«ryf structure

(1)

(2)
should be upgraded.

{3) The number of files on disc is frxed in the hIE System This allows the path table to be kept
in a special file on RAM, thu;. elimi a useiass buffer.

® Muiti-volume : :
This is not supportad bg version 1.00. -.«:::::f::

@ Interleaf in ih&:iSﬁgspaclficatlons

This is not. supportad y ¥ 3k
prugrarnﬁ T 7

'fgf';'stgred in #1 }t;:ﬁ#v‘l& However, this must be done in such a way that the system program
sectors are cuﬁ%eeutwe

Line 'spééd

: ..ﬁéﬁﬁe speed of MEGA-CD game discs is fixed at 1.25m/sec to improve the accuracy of track
qup access and increase the seeking speed.

CONFIDENTIAL # 66 PROPERTY OF SEGA




MEGA-CD DISC FORMAT

(Appendix 1. Glossary -- =
CD-DA

Compact Disc Digital Audio

CD-DA area
CD-DA Area

Digital Audio data is written on this CD-DA Area. Since the data is written mnfarmingw"FEED
BOOK," the CD-DA Area can be played with a audio CD player.

CD-G (CD-Graphics)
Karaocke CD disc

CD-ROM Area

CD-5 {CD Single)
8cm CD disc

DISC

]
o

Physical disc. It is used to distinguish from the flnpqig dlﬂfﬁWﬂ CD media.

..... g R
ﬁﬁﬁﬁﬁﬁ e A
a\.#hva\.v%?.o -a-:- -a- i

MEGA-CD ' ;
CD-ROM drive for MEGE r.im.re MEGA-CD: gsgs,ad to supply game programs or the like via
CD-ROM disc.

P CODE

aaaaaaa

status. .;.;_;E-‘ “““““

The data tﬁ;&ﬁhnné*l c:-f*ﬁ'ua Suhmde Q code conforms to "RED BOOK" and used for absolute
' Iatwe ﬁ?ﬂﬁ songiﬁumhm ete.

MEGA :E?;QLSE FORMAT
Lugiég;ﬁrmat for MEGA-CD conforming to ISOS660.

TOG
Table of contents

SUB-CODE

5Sub-code is the data written in a gap between the CD data. 1 sector has 96 bytes. Each bit
carresponds to P-W channal.

CONFIDENTIAL # 66 PROPERTY OF SEGA




MEGA-CD DISC FORMAT

SECTOR
One sector is made up of one frame or 2848 bytes {2336 bytes for mode 2). This is the standard

unit to read CD-ROM data.

ABSOLUTE TIME
Absoiute time applies the address on DISC. Data is written continuously in unit of minutes,
seconds and frame. Program area is accessed according to the absolute time.

TRACK
Track is the recording area for a song defined in the CD-DA. The length is changab

(decimal system) track can be used to write. Track No. @ is used to write thﬂ

le:

read in area.
YVOLUME
Volume means all the data written in a DISC,
VOLUME SET P
Volume set means all the data written in DISCS if the ssmﬁﬂt dat&@ writte
DISC. . e

R e e
T e
°¢:¢°¢9¢>

o oy
IR e
SRR LS

CONFIDENTIAL # 66 PROPERTY OF SEGA




MEGA-CD DISC FORMAT

(_Appendix 2. System ID >

System ID area serves to identify a SEGA disc and gives boot up information SEGA.

{Also see Fig. A-2)

® Disc identifier
Disc identifier to identify MEGA-CD discs. This is used to distinguish the MEGA-CD disc from
other CO-ROM discs and audio CD discs. The booting programs check the installed disc.

Identifier "SEGADISCSYSTEM” means a SEGA system disc, and
Identifier “SEGADATADISC™ means a data disc.

® SEGA system disc

This is MEGA-CD Disc Format formatted and contains the bmffﬁg
The file system can be used.

® Data disc

This is MEGA-CD Disc Format formatted and contains n
The file system can be used.

® Volume name
Disc names in ASCI| code.

® Volume version

aaaaaaaaaaaaa

The medium type is indicated, The C
(Bitd=1, other bits are setto @)

xxxxx A s
e

® System name, version

réion fot.identifying the system programs.

bit31,30 | 29 +——s11 | 10 = -
e 2 $200
< ; 0 | Sector #2 Lower 11-bits:@
i?load RS Load size : (Usually $608)
SP 10ad $ize ........... Load size : (Usually $7889) 7200
IP entry address ..... Program start offset address

SP entry address.... Program start offset address
IP work RAM size ... Required work RAM size in bytes

SP work RAM size.. Required work RAM size in bytes
® [P : Initial program
SP : System program
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MEGA-CD DISC FORMAT
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MEGA-CD DISC FORMAT

(Appendix 3. DiscID | )

DISC ID serves to manage the quality of discs as products and to test products. The contents are
managed by SEGA (Also see Fig. A-3).

® Hardware designation

For the MEGA DRIVE  : 'SEGA MEGA DRIVE'
For the GENESIS . 'SEGA GENESIS'

® Company name or Company code

Input {C)" and four characters for company name or company m:rde hare.‘i
Intercompany or outside developer (C) SEGA
Third party developer (C) T-XX(Company code}

Input domestic-version of the game tite .. ..~ = |
Input overseas-version of the game title .

Master System Joystick ; : 'D
MEGA Drive (Genesis) Joystick . ©J &
Keyboard _-,:':"3' “-Zg;jt;
Serial 'O {FIEE‘EEG]I :
Frinter ;
Tablet -4
Tracithall
F’ﬁe cantrolier

: aﬁ&aa!ug‘pysnck

giéﬁ#ﬁﬁﬁ

e .n..”
S

~Company code’, ‘xx .y, ‘22’

< Game No.

Version No.

Modem info
: 1@ Only Japan With Mike
B 38 Only Overseas With Mike

50 Japan & Overseas  With Mike
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MEGA-CD DISC FORMAT

Regional compatibility is designated using the codes listed below:

Japan |

USA U

Europe rE
SPACE

Prohibited to use.

For any open addresses, fill in with the ASClIi cnda-aquwalant uf
“SPACE"” (28H).

See “GENESIS SOFTWARE DEVELOPMENT MANU&L” fnl" @!ﬂ!_of each
item.

WFig. A-3
<DISC 1D>

100H

118H

120H —

150H —

188H

.-\.:-

Disc type, Prﬂﬁiuct No., "u"ermtm

Mol sd

190H e B

Space

1ABH

1B@H
Modem info

Space
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MEGA-CD DISC FORMAT

® Kaniji
The shift codes in Figure A-4 are used for kanji character codes.
mFig. A-4 M
<Definition of Japanese code area> e o
(1st byte) (2nd byte)
21 7E b
20 20 49 60 80 A FF
2o | E | T s
Kanji space = 2029
29 ' o
21 il
2121
4 fe -
5E
oF JIS code
Eﬂ fr ‘:;;‘::::::_;:«:::: ++ 5 —_—
TE i g
80 = Space code - =
= 8148 - - ©
“18140 T Te18p
9FFC | |
Shift JIS code 0
E080 B
FCFC
I i ] |
89 FC

o

1 byte code area:
2 byte code area:

—= control code (without DEL)

20-TE, AD-EQ

2020, 2121-7TE7E
8140-9F7E, 8188-9FFC
EP48-FCTE, ERBO-FCFC

8
g1

SF

ED

FC
=
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SEGA-CD
TECH BULLETIN

To: Sega-CD Developers Date: 6/16/92
From: S. Bayless CC: J. Huether
T. Reuterdahi

Subject:  The U.S. BIOS

Although you haven't seen it yet, SOJ is currently revising the BIOS for the U.S.
market. While most of the changes are cosmetic, there are a couple that aren't.

Security Code

The biock of code that puts up the Sega logo, prints a copyright message and
piays the little "Segaaa" sound bite has been changed significantly. This has
two effects. First, you'll be getting an assembly language file with a bunch of
DC.B's in it which you'll need te put at the beginning of your IP before the new
ROM will accept it. Second, you'll need to change the values stored in the ID
Block of your boot sector.

Boot Sector

Because the security code has gotten quite a bit bigger, you'll almost certainly
have to change your System ID to handle an IP larger than $600 bytes. The
"normal” System ID shown on pages 18 and 19 of the Mega-CD Disk Format
Manual shows the IP and SP addresses like this:

;Disk Address,Load Size,Entry Offset,Work RAM
DC.L $00000200,%00000600,500000000,$00000000 ;1P
DC.L $00000800,%00007800,5000000060,$00000000 ;5P

Note that IP starts at $200, which is just past the ID Blocks, and SP starts at
$800 which is the beginning of Sector 1. (Remember, each sector is $800 bytes
long.} Incidentally, the $7800 in the manual is wrong. It should be $7200, since
it's intended equal the number of bytes remaining between the end of IP and the
end of sector 15.

With the new security code, IP spiils over into Sector 2 and the new System
Area structure (see page 6 of the Mega-CD Disk Format Manual) looks like this:

5000000 System ID Sector #0 Boot Sector
$000100 bisc 1D



5000200 IP Code

8001000 SP Code Sector #1~#15 SP Sector
2008000 VD Data Area
Directory
Path Table

User File 0
Uzer File 1

The original BIOS seems to have been hard wired for an IP that stayed within
sector 0, so you have to kind of lie to it when IP gets bigger than that. According
to SOJ, the value in the IP Start field should point to the beginning of the first
byte in IP after the first $600 bytes. This would mean that you'd always use
$800 (since anything smaller would fit in sector 0 and you wouldn't have to mess
with any of this in the first place). It also implies that IP can't extend beyond the
end of sector 1, but | haven't confirmed that yet.

The value in the IP Load Size field should be equal to the size of IP - $600. In
my first attempt with this, | just padded IP out to the end of sector 1, so the
length | used was $800, which translates to "load the whole sector".

Finally, you'll need to change the SP Start field to reflect the fact that it now
begins in the next sector. The value here should be $1000, i.e. the beginning of
sector 2. You may also want to change the SP Load Size field to reflect its
smaller maximum size, assuming you pad the thing out like some people do.

So, the new "normal” System |D would contain entries that looked something like
this:

;Disk Address,Load Size,Entry Offset,Work RAM
DC.L $00000800,500000800,500000000,500000000 21 e
DC.L $00001000,500007000,500000000,500000000 ISP



