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1.0 SEGA2D Format

The SEGA2D format is the SEGA standard scroll data format for Saturn.

1.1 File Layout
Offset Size Function
$000 $100 Header
can be changed | can be changed | Map Data
can be changed | can be changed | Page Data
can be changed | can be changed | CG Data
can be changed | can be changed [ Palette Data
can be changed [ can be changed [ Attribute Data
1.2 Header
Offset Size Explanation
$00 $10 Identifier="SEGA_32BIT2DSCR"+$1A ("_" is space
=$20
$10 Long | Map data offset address
$14 Long | Map data size (byte)
$20 Long | Page data offset address
$24 Long | Page data size (byte)
$30 Long | CG data offset address
$34 Long | CG data size (byte)
$40 Long | Palette data offset address
$44 Long | Palette data size (byte)
$50 Long | Attribute data offset address
$54 Long | Attribute data size (byte)
$58 $A8 | Empty address, all $00

1.3 Map Data

Offset Size Function
$00 Word Horizontal page number (page size)
$02 Word Vertical page number (page size)
$04 $0C Dummy data, all $FF
$10 Word x Page Page number
Number




1.4 Page Data

Offset Size Function
$00 Long Character control data
$04 Word Pattern name auxiliary data
$06 $OA Dummy data, all $FF
$10 Word or Long Pattern name data

Character Control Data

MSB
Reserved No. of Character Reserved
Colors
- | - O T O] O] O T O0OTO - | CN2 T CNIJ CNO 0O | 0O J O [SZ
LSB
| | Reserved | | Reserved | | Reserved | | Reserved |
L-—ftofofJof]-10T7ofJof-1]-1TO07]O07]-1]-170T7]ZO0l]

e CN: No. of character colors 000=16 colors, 001=256 colors
e SZ: Character size 0=1x1 cell, 1=2x2 cells

Pattern Name Auxiliary Data

| | | Unused | Pattern Name Auxiliary Data |
[IPNBINSM Y -] - | - F - 2] 2 22 1212212 1]°%21]?]

¢ PNB: Pattern name data size 0=1 word, 1=2 words

e NSM: Character No. auxiliary mode 0=10 bits, 1=12 bits

e When the pattern name data size is 2 words, the character No.
auxiliary mode and pattern name auxiliary data are invalid.

* Please refer to the details of pattern name auxiliary data presented
hereafter.
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When the Pattern Name Data Size=2 Words
Pattern Name Data
MSB

Flip Special Unused Palette No.
Function

HE [ VF | PrlCcC| - T - T -T -1 -1%®6T1T51T 41312717170

| | Character No. 1
| - |14 [ 13|12 1110 | 9 | 8 | 7 | 6 | 5 |1 4 | 3] 2 [ 1 [ O]

HE: Left/right flip flag

VEF: Up/down flip flag

Pr: Special priority bit

CC: Special color calculation bit
The unused bit (--) is ignored.

When the Pattern Name Data Size=1 Word
There are four possibilities when the character size (1x1 cell/2x2 cells) and character
No. auxiliary mode (10 bits/12 bits) are combined.

* Character Size=1x1 Cell and Character No. Auxiliary Mode=10 bits

Pattern Name Data
MSB LSB

Palette No. | Fip | Character No. ]
| 3 | 2 | 1 | o |JH]VE]l 9 | 8 | 7] 6 | 5] 4] 3] 2 [ 1T]TO0]

Pattern Name Auxiliary Data
MSB LSB

Unused Special Palette No. Character No.
Function

“ T -1 -1 -1 -1 - [P [ 65 2B RB[ZIT[0




Character Size=1x1 Cell and Character No. Auxiliary Mode=12 bits

Pattern Name Data
MSB LSB

| Palette No. | Character No. |
' 31 2 [ 1 [ o 111110 9| 8 | 71 6 | 5] 4] 3] 2 ] 1T]TO0]

Pattern Name Auxiliary Data
MSB LSB

Unused Special Palette No. Character No.
Function

- | -1 -1-1 -1 - P [CC 6 | 5 | 4 14 1 13 | 12 | - | -

* Character Size=2x2 Cells and Character No. Auxiliary Mode=10 bits

Pattern Name Data
MSB LSB

| Palette No. | Flip | Character No. |
[ 3T 2T ITTOTH T VTITITTIO]T 9T 8T 71T 6 1T 51T 4T1T3T1T21

Pattern Name Auxiliary Data
MSB LSB

Unused Special Palette No. Character No.
Function
-1 - [ -1 -1 -1- PrJcC| 6 | 5 | 4 | Z[13[2] IO

* Character Size=2x2 Cells and Character No. Auxiliary Mode=12 bits

Pattern Name Data
MSB LSB

I Palette No. | Character No. ]
[T Z 1 T 10 [ B I O]9 [8 [ 7161512 1317]

Pattern Name Auxiliary Data

MSB LSB
Unused Special Palette No. Character No.
Function
-1 -1 -1 -{ -] -JpPjcc]efs | 4]14]-7]-7]11]0
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1.5 Character Generator Data

Offset Size Function
$00 $10 Dummy data, all $FF
$10 Can be changed | CG data

1.6 Palette Data

Offset Size Function
$00 Word First palette No.
$02 $0E Dummy data, all $FF
$10 Word x Palette | Color code (five bits each for R, G, B)
No.
Color Code
MSB LSB
| | B | G | R |
L -1 24T 3T 2T TT 0473 T 2T 71TT0J[4T3T2TTTO]

1.7 Attribute Data

Offset Size Function
$00 Word x Character | Attribute Data
No.




2.0 DGT Format

The DGT format is the SEGA standard graphic data format for the index color mode.

2.1 File Layout

Offset Size Function
$000 $100 Header
$100 $20 Directory
$120 Can be changed | CLUT (Color Look Up Table)
Undefined Can be changed | Bit map data
2.2 Header
Offset Size Explanation
$02 Word | Header size=$100
$07 Byte | Directory entry No.=$01
$08 Long | File size excluding header
$10 $10 | Identifier="DIGITIZER 3 Ver2" (" "is space=$20)
$20 $EO | Dummy data, all $00

¢ All empty addresses are $00.

2.3 Directory

Offset Size Explanation
$00 Long | Directory size=$20+CLUT size (can be changed)
$04 Word | Horizontal direction display position (normally $0000)
$06 Word | Vertical direction display position (normally $0000)
$08 Word | Horizontal direction image size
$0A Word [ Vertical direction image size
$10 $10 Directory name (file name excluding hame extension)

* The "Directory Name" empty address is $20.
* The empty addresses excluding "Directory Name" are all $00.
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2.4 CLUT

2.5 Bit M

Offset Size Function
$00 Long x Palette | CLUT data
No.

* One palette is configured as "Long x 16 colors."
e If even one color is used, one palette's worth data must be reserved.

CLUT Data
MSB
Palette No.

[ I
I T T BT 2 T T T 0 [ 9181 7161512413121 IT10]

LSB
Color Code

| I
[ T BO GO [ RO[BE[ B3 [ B2 [BL[ A GBI RA] RI[RZ[RL]

* The color code with respect to the palette numbers that are not used
for bit map data even if there is a CLUT becomes $FFFF. This way,
palette numbers not used from CLUT can be identified.

ap Data
Offset Size Function
$00~ Word x Image Palette No. for each pixel
Size




3.0 RGB Format

The RGB format is the SEGA standard graphic data format for the RGB color mode.

3.1 File Layout

Offset Size Function
$000 $100 Header
$100 Can be changed | Bit map data
3.2 Header
Offset Size Explanation
$00 $10 Identifier="SEGA_32BITGRAPH"+$1A ("_" is space
=$20
$10 Long | Dummy data=$FFFF FFFF
$14 Word | Horizontal direction display position (normally $0000)
$16 Word | Vertical direction display position (normally $0000)
$18 Word [ Horizontal direction image size
$1A Word | Vertical direction image size
$1C Long | Empty address=$0000 0000
$20 $EO | Empty address=$00 x size

3.3 Bit Map Data

Offset Size Function
$00~ Byte R color value (8 bit)
$01~ Byte G color value (8 bit)
$02~ Byte B color value (8 bit)
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4.0 SEGA3D Format

The SEGA3D Format is the SEGA standard SATURN 3D data format (text).

4.1 File Conventions

There are provisions for SEGA3D format files for the following information.

Reserved Code

Description

{ }

Data control construction

()

Data collection

Data limit

Comment from now to the end of the line

File name, comment character series (notations depend
on process system)

Data Notation Description
123 Decimal
0x123 Hexadecimal
abcde Character series (20H~7FH)

Reserved Word

Description

model Control construction
vertices Control construction
polygons Control construction
slips Control construction
object Control construction
material Control construction
type Control data
texture Control data
color Control data
gour offset Control data
gour_color Control data
direction Control data
comment Control data

10




4.2 File Layout

A SEGA3D file consists of the following parts. With the exception of the header, the
various parts can be freely laid out. In addition, when necessary, more than one unit
of a part can exist or a part can be deleted.

Header
Model
Material
Slip
Object

Example of Only Modelling Data

Header
Model

Example of Material Type

Header
Model
Material
Material
Slip

Example of Multiple Model Types

Header
Model
Model
Object

Example of Complex Model Types

Header
Model
Model

Material

Material

Material

Slip
Slip
Object
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4.3 Header

[SEGA 3D |
The header is a fixed character series used as an identifier, and must always exist at
the beginning of a file.

4.4 Model

model modelname

{
,meter
vertices n ;number of vertices
{
(x0,y0,20),(nx0,ny0,nz() ;0
(x1,y1,21),(nx1,ny1,nz1) ;1

polygons n ;number of polygons

{
(v0,v1,v2,v3), (Nx,Ny,Nz),(Zpos) ;0

* One vertices construction and polygons construction co-exist in one
model.

* Vertices are indexed by the number of vertices (n); the index
numbers (0~) are the vertex numbers.

e Polygons are indexed by the number of surfaces; the index numbers
(0~) are the surface numbers.

Data Description Initial Value
modelname Model name File name
(X YnZn) Each vertex coordinate
(NXn,NYn,NZp) Each vertex's normal vector (-1.0<value<1.0) | (0,0,0)
(V2,V2. Vo V7) Vertex numbers constituting the surface
(Nx ,Ny,N2z) Surface's normal vector (0,0,0)
(Zpos) Zsort standard [0=AVE: center, (AVE)
1=MIN:nearest, 2=MAX:farthest]

e The number of vectors constituting a surface are set at four.
Therefore, objects with five or more angles cannot be displayed as
one polygon. In addition, triangles are expressed as (v0,v1,v2,v3)
where v2 and v3 are the same coordinate.

12




e The vertex numbers constituting a surface are numbered in the
clockwise direction.

0 1
3 2
4.5 Material
material materialname
{
type (TYPEgITPEqI...)
texture "texturefilename"
color ColorCode
gour_offset offset
gour_color (R1,G1,B1),(R2,G2,B2)...
direction 0,1,2,3
comment "strings"

Data items are configured when necessary.

Data

Description

Initial Value

materialname

Material name

File name

TYPE,

Material Type

[0x00=NULL: None
0x01=FLAT: Flat shading
0x02=TEXT: Texture map
0x04=GOUR: Gouraud shading
0x08=MESH: Mesh
0x10=TRAN: Half transparency
0x20=SHAD: Half translucency
0x80=WIRE: Wire frame

] Multiple specifications are connected by ":"

NULL

'textureFileName

Texture map file name

None

ColorCode

Non-texture color code [RGB each 5 bits]

Ox7fff

offset

Offset data that changes the color code's
translucency [0x00~0x1f].

0x10

(R1,G1,B1)

Translucency of the four vertices that display
gouraud shading.

0x10

0,1,2,3

Handles each texture map vertex.

0,1,2,3

"strings"

Comment character series written in the
material. However, indentation in the middle
of a sentence or existance of characters
such as“”” or*;” are not allowed.

None
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4.6 Slip

slips modelname

{

materialnameg
materialnameq

A slip is configured when material exists in the model surface. A material name
then exists for each surface and corresponds to the surface number.

Data Description Initial Value
modelname Corresponding model name File name
materialnamep, Corresponds to the materialname None
4.7 Object
object objectname

{
modelname0,(xs,ys,zs),(xd,yd,zd), (xtyt zt),(xi,yi,zi)
{
}
modelnamel,(xs,ys,zs),(xd,yd,zd), (xt,yt,zt),(xi,yi,zi)
{
modelname2,(xs,ys,zs),(xd,yd,zd),(xt,yt,zt),(xi,yi,zi)
{
modelname4,(xs,ys,zs),(xd,yd,zd),(xt,yt,zt),(xi,yi,zi)
{
}
}
modelname3,(xs,ys,zs),(xd,yd,zd),(xt,yt,zt),(xi,yi,zi)

An object is configured when multiple models exist.

Data Description Initial Value
objectname Object name File name
modelname Corresponding model name

(Xs,YS,2S) Scale (ratio) (1.0,1.0,1.0)

(xd,yd,zd) Rotation [Angle: -180~+179] (0,0,0)
(xt,yt,zt) Translation [coordinates] (0,0,0)
(xi,yi,zi) Flip processing [0=0OFF: None, 1=ON: Yes] | (0,0,0)
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4.8 Model Tree Construction

When a flip processing flag appears for the first model, that flag is ignored and flip
processing is only done for subsequent models that appear.

}

object objectname

modelname0,(1.0,1.0,1.0),(0,0,0),(0,0,0),(1,0,0) Flip processing invalid
{

}

modelnamel,(1.0,1.0,1.0),(0,0,0),(0,0,0),(1,1,1) Flip processing invalid
{

}

modelnamel,(1.0,1.0,1.0),(0,0,0),(0,0,0),(1,0,0) Flip processing valid

{

}

If data with the same model name exists, the newer model inherits all of the data
that is under the older model of the same name.

object objectname

{
modelname0,(xs,ys,zs)...
{
}
modelnamel,(xs,ys,zs)...
{
modelname2,(xs,ys,zs)...
modelname3, (xs,ys,zs)...
}
modelnamel,(xs,ys,zs)...
{
}
}

Model inheritance image when an object like the one above is read.
modelname0
modelnamel

modelname2
modelname3
modelnamel
modelname2

} The models under modelnamel are automatically inherited.
modelname3
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The flip processing flag is not inherited, even though models are inherited. To

create an object, like a mirror plane, flip processing must be specified for all
inherited models.

object objectname

modelnamel,(1.0,1.0,1.0),(0,0,0),(0,0,0),(0,0,0)
{
modelname2,(1.0,1.0,1.0),(0,0,0),(0,0,0),(0,0,0)
modelname3,(1.0,1.0,1.0),(0,0,0),(0,0,0),(0,0,0)
}
modelnamel,(1.0,1.0,1.0),(0,0,0),(0,0,0),(1,0,1) Flip processing: Yes
{
}
}
modelnamel inheritance image when an object like that above is read.
modelnamel
modelname2
modelname3
modelnamel,(1.0,1.0,1.0),(0,0,0),(0,0,0),(1,0,0)
modelname?2,(1.0,1.0,1.0),(0,0,0),(0,0,0),(0,0,0)
modelname3,(1.0,1.0,1.0),(0,0,0),(0,0,0),(0,0,0)

The modelnamel flip processing data is not transferred to modelname2 and modelname3.

Models cannot use the same model name in a tree construction.

object objectname
{
modelname0,(xs,ys,zs)...
modelnamel, (xs,ys,zs)...
{
modelname2,(xs,ys,zs)...

modelnamel, (xs,ys,zs)... Creates and error when read.
modelname3, (xs,ys,zs)...
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If lower hierarchy models exist under data with the same model name, the lower

models will be ignored.

object objectname

{

modelnamel,(xs,ys,zs)...

{

}

modelnamel,(xs,ys,zs)...

{

}
}

modelnamel
modelname2
modelname3

modelnamel
modelname2
modelname3

In this case, modelname4 is ignored.

modelname2,(xs,ys,zs)...
modelname3, (xs,ys,zs)...

modelname4, (xs,ys,zs)...

Model name 1 inheritance image when an object like the one above is read.

Saturn/32X Graphic References
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4.9 Sample Data

1: SEGA 3D
2: ;SEGA 3D Format Sample Data
3: model CUBE

18

4: {

5: vertices 8

6: {

7: (1.000, 5.000, 1.000),(-0.577, 0.577, -0.577) ;0

8: (1.000, 5.000, 5.000),(-0.577, 0.577, 0.577) ;1

9: (1.000, 1.000, 5.000),(-0.577, -0.577, 0.577) ;2

10: (1.000, 1.000, 1.000),(-0.577, -0.577, -0.577) ;3

11: (5.000, 5.000, 5.000),( 0.577, 0.577, 0.577) ;4

12: (5.000, 1.000, 5.000),( 0.577, -0.577, 0.577) ;5

13: (5.000, 5.000, 1.000),( 0.577, 0.577, -0.577) ;6

14: (5.000, 1.000, 1.000),( 0.577, -0.577, -0.577) ;7

15: }

16: polygons 6

17: {

18: (3,2,1,0),(-1.000, 0.000, 0.000),(AVE) ;0

19: (2,5,4,1),(0.000, 0.000, 1.000),(AVE) ;1

20: (5,7, 6,4),(1.000, 0.000, 0.000),(AVE) ;2

21: (7, 3,0, 6),(0.000, 0.000, -1.000),(AVE) ;3

22: (7, 5, 2, 3),(0.000, -1.000, 0.000),(AVE) ;4

23: (0,1, 4, 6),(0.000, 1.000, 0.000),(AVE) ;5

24: }

25: }

26: material mate00

27: {

28: type (FLAT)

29: Color 0x7fec

30: gour_offset 0x4210

31: gour_color (0x10,0x10,0x10),(0x10,0x10,0x10),
(0x10,0x10,0x10),(0x10,0x10,0x10)

32: direction 0,1,2,3

33: }

34: material mate01

35: {

36: type (FLAT)

37: Color 0x374e

38: gour_offset 0x4210

39: gour_color (0x10,0x10,0x10),(0x10,0x10,0x10),
(0x10,0x10,0x10),(0x10,0x10,0x10)

40: direction 0,1,2,3

41: }

42: slips CUBE

43: {

44: mate(00

45: mate(00

46: mate(00

47. mate(01

48: mate(00

49: mate(00




50: }
51: object entire object

52: {

53: CUBE, (1.000, 1.000, 1.000),(0.000, 0.000, 0.000)
(0.000, 0.000, 0.000),(0.000, 0.000, 0.000)

54: {

55: }

56: }
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50 SX2D Format

The SX2D format is the SEGA standard for the 32X scroll data format. The
Macintosh file type is "SX2D."

5.1 File Layout

Offset Size Function
$000 $100 Header

can be changed | can be changed | Map Data

can be changed | can be changed | Character Data

can be changed | can be changed | Palette Data

can be changed | can be changed | Attribute Data

5.2 Header

Offset Size Explanation

$00 Long Identifier = "Sega_Super32X_2D"
("_" space = $20)

$10 Long Map Data Offset Address
$14 Long Map Data Size (bytes)
$20 Long Character Data Offset Address
$24 Long Character Data Size (bytes)
$30 Long Palette Data Offset Address
$34 Long Palette Data Size (bytes)
$40 Long Attribute Data Offset Address
$44 Long Attribute Data Size (bytes)
$48 $b8 Empty Address, all $00

* The data size equals 0 when there is no data.
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5.3 Map Data
Offset Size Function
$00 Word Horizontal size (pattern name units)
$02 Word Vertical size (pattern name units)
$04 Word x number Pattern name data
of pattern names

Pattern Name Data

MSB

LSB

Flip Special
Function

Character Number

HE [ VE | Pr [ -

T[T 0] 91 8 [ 7161512131721

1

] 0

e HEF: left-right flip flag, VF: up-down flip flag
* Pr: Special priority bit
e Unused bit (--) is ignored.

5.4 Character Data
Offset Size Function
$00 Word Character mode = "PP"/"DC"
$02 Can be changed | Character data

e Character Mode : "PP" = Packed Pixel Mode (256 colors)
"DC" = Direct Color Mode (32768 colors)

Character Data

Bit map data of 16 dot X 16 dot units.
In the packed pixel mode (character color number 256 colors), the bit map is
configured by the palette code.

Character data per one dot.

MSB
[ Palette _Code
[ 7T 6 T 5T 34T 3T 2]

LSB

|
110]

e In the direct color mode, the bit map is configured by the color code.

Character data per one dot.

MSB
Color Number
*|BA|B3|Bz|Bl|BO|G4|63|GZ|G1|GO|R4|R3|R2|R1|RO

LSB

® * = Priority bit
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55 Palette Data

Offset Size Function
$00 Word X 256 Color Code (R, G, B, each 5 bits)

®* Data does not exist when in the direct color mode.

Color Code
MSB

B G R
*4|3|2|l|0 4|3|2|l|0 4|3|2|l|0

* * = Priority bit

5.6 Attribute Data

Offset Size Function
$00 Word X Number | Attribute Data
of Characters
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6.0 DGT2 Format

The DGT2 format is the new SEGA standard graphic data format (handles 32,768

colors). The Macintosh file type is "DGT2."

6.1

6.2

6.3

File Layout
Offset Size Function
$00 Word Identifier = "PP" / "DC" / "RL"
$02 $04
$06 Can be changed | CLUT (exists when needed)
Can be changed | Can be changed | Bit Map Data
Identifier
"PP" = Packed Pixel Mode
"DC" = Direct Color Mode
"RL" = Run Length Mode
Image Size
Offset Size Explanation
$00 Word H image size
$02 Word V image size
CLUT
Offset Size Function
$00 Word X 256

e = Exists in the "PP" Mode and "RL" Mode.

MSB

LSB

CLUT Data

* | B4|B3I BZIBlIBOI64|G3|GZ|61|GO|R4|R3|R2|R1|Ro

¢ * = Any setting is okay
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6.4
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Bit Map Data

Offset Size Function
$00 ~ Can be changed | Bit map data
"PP" Mode

MSB

LSB

CLUT Index Number

rle6fs5]a]s3f2f1]o0

"DC" Mode

MSB

LSB

Color Number

* | B4|B3|BZlBllBO|G4|G3|G2|Gl|GO|R4|R3|R2|Rl|RO

* * = Any setting is okay

"RL" Mode

MSB

LSB

Continuous Length

CLUT Index Number

7]le]s5l4l3]2]l1]Jol7][6]s5]4]3[2]1]0
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