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Modem
81.1 CPU
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§1.2
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8 1.3
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§1.4
RAM 16MB 8MB
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DRAM RAM
8 1.5 GD-ROM
Giga Byte - Dreamcast GD-
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4 12
8 1.6 Modem
33.6K
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§3

Dreamcast Holly PowerVR

PowerVR D
§ 3.1 Holly

Holly SEGA NEC

SH4 CPU
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§ 3.2 Holly

Holly

HOLLY

Bus Control Block

PowerVR2 Block

Pp—— 10omiz 6abit | TA+CORE
! DMAC TA FIFO
SH4 : :
PU Bus ! (;
System 100MHz
100MHz iV
Memor . ! SHA4 I/F 32bit
Yol eabit PVRIF | Memory/ IF
i ' G1Bus
T GlIF [« >
' E 16bit
: i G2Bus
i . G2IF |
! 50MHz 32bit ' 25MHz 16bit
: ! 8bit
: MPLIF |€&= >
3-1Holly
8 3.3 PowerVR2
PowerVR2 NEC
Z
3D
3D
PowerVR2

PowerVR2

Video Memory

Video out

GD, Boot ROM

AICA,Modem

External Device

Peripheral




Dreamcast/
Last Update : 98/10/19

8 3.4 PowerVR2

PowerVR2
Work RAM PowerVR2 Video RAM
Vertex _L Native
Buffer . Buffer
{—L Texture Buffer
PowerVR2
CORE
-—r Frame Buffer
3-2 PowerVR2
Vertex Buffer CPU Work RAM
Native Buffer
Native Buffer PowerVR2 CORE
PowerVR2 CORE Sort Frame Buffer

Texture Buffer
Frame Buffer

§ 3.5
PowerVR2 32 x 32
32pixel
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32pierI Tile
<&
3-3
PowerVR2 1
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PowerVR NEC

§ 3.7

Dreamcast 5 \Vertex Buffer
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Punch Through
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3-6
§ 3.8
OpenGL Triangle
Strip
Strip




Dreamcast/
Last Update : 98/10/19

37
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§ 3.9 SortMode

Translucent
Pre Sort

polygon-B
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polygon-A

1 2

3-8 Auto Sort
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polygon-1 polygon-2
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§ 3.10
Dreamcast
_ )
Dreamcast
)

8 3.11 Modifier Volume

Modifier Volume
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Cheap Shadow
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§ 3.12 MipMap
Z
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MipMap
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MipMap
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3-13 MipMap
8 3.13
Dreamcast OpenGL Direct D
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§ 3.14

0 1
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3-15
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3-15
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§ 3.15

§ 3.15.1

Dreamcast ( )

RGB 1555 al RGB 5
565 R5 G6 B5
4444 ARGB 4

YUV YUV 8

Bump Mapping SR 8

Palette | 4bit 16

8hit 256

1024

8§ 3.15.2 RGB
RGB 1 16bit 3
RGB1555 Texture

Bit 15 14-10 95 4-0
Alpha Red Green Blue

RGB565 Texture
bit 15-11 10-5 4-0
Red Green Blue

RGB4444 Texture
bit 15-12 11-8 7-4 30
Alpha Red Green Blue

§ 3.15.3 YUV
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YUV422 Y 2 U YOV
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Y/UN 0 255 8hit
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YO U Y1 \Y/

YUV CORE RGB
RGB 0 255

-15-



Dreamcast/

Last Update : 98/10/19

§ 3.15.4 Bump Map
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255 256 90° 360°
§ 3.15.5 Palette
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RAM 1,024
4BPP Palette Texture
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8BPP Palette Texture
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3@ 0 255
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MipMap
512
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8 3.15.7
Twiddled
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§ 3.15.8 VQ
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1 16 @ )
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§ 3.16

Point Sampling
Bi-Linear Filter
Tri-Linear Filter
Texture Super Sampling

3-5
Point Sampling Bi-Linear Filter Tri-Linear Filter loae
Super Sampling
MipMap 4
4
11 MipMap
Bi-Linear Filter
MipMap 3
3 4
Non-Twiddled
Point Sample 2
§ 3.16.1 Point Sampling
*y) (u, v)

(U, v)

Texture Map

3-18 Point Sampling
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8§ 3.16.2 Bi-Linear Filter

x,y) (U, v)

3 4texel

4texel

Twiddle
Non-Twiddle 2

(u, v)
/ 4texel
& S _— >

Texture Map

3-19 Bi-Linear Filter

4texel
texel
texel uv Clamp
(u,v) (u,v) (u,v)
\ \
\
\
\
\
|
Texture Map Texture Map Texture Map
texel
texel
3-20 UV
texel texel a
4texel a
Translucent a
texel

-21-



Dreamcast/
Last Update : 98/10/19

8§ 3.16.3 Tri-Linear Filter

1
Z
MIPMAP MIPMAP
MIPMAP
2 MIPMAP
8texel
MIPMAP
> > <€ <
(u, v) (u, v)
/ 4texel 4texel /
2texel
D 1
Texture Map Texture Map
3-21 Tri-Linear Filter
texel
Opagque 2 Translucent
3 Opaque 2 Translucent 3
§ 3.16.4 Texture Super Sampling
3
1pixel
(X, y), (x+0.5,y), (X, y+0.5), (x+0.5, y+0.5) 2
4

3 4

Image Super Sampling
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§ 3.16.5

Y | 5y =y ' 1
- . ; _ S T A TP L LT

¥ =l e

=
: .
& -

No Tri-Linear Filter Tri-Linear Filter

No Texture Super Sampling Texture Super Sampling
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§ 3.17
()

Lookup Table Mode

150

FOG Z
3-23 FOG
Per Vertex Mode
Lookup Table Mode z
8 3.18
Tile
8 3.18.1
Global Tile Clip User Tile Clip  Control Parameter
User Tile Clip Global Tile Clip
User Tile Clip Object
Object
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User Tile Clip

Global Tile Clip

NP

3-24

User Tile Clip

User Tile Clip

*

Opaque

Opague Modifier
Translucent
Translucent Modifier
Panch Through

3-25
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§ 3.18.2
CORE

3-26

1
Opaque

Opaque

1
Translucent

Translucent

2
Opaque

Opaque

2
Translucent

Translucent

3-27
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§ 3.19

Dreamcast

Vertex Buffer

Native Buffer
Texture Buffer
Accumulation Buffer
Frame Buffer

Strip Buffer

§ 3.19.1 Native Buffer

Native Buffer

PowerVR2 Z

Native Buffer

§ 3.19.2 Native Buffer

Native Buffer

Native Buffer

Native Buffer

Native Buffer

§ 3.19.3 Texture Buffer

32x 32

VQ
2Kbyte

VRAM

CPU Work RAM
PowerVR2 CORE

Holly

Vertex Buffer

32Bit

Texture Buffer + Frame Buffer

Frame Buffer

64Bit
Accumulation Buffer
2048hyte
1 2048byte
16bit 1
1 2Kbyte
Code Book 2Kbyte Code Book
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§ 3.19.4 Accumulation Buffer
PowerVR2

Frame Buffer

§ 3.19.5 Frame Buffer

Frame Buffer TV 1
1 TV Frame Buffer
Frame Buffer Frame Buffer
Bit a
Image Super Sampling
Bit
8 3.19.6 Frame Buffer

Frame Buffer

32 32

Accumulation Buffer
16Bit

3-6
320x240 16BPP 320 240 2Byte 2 Buffer = 307200 Byte
24BPP 320 240 3Byte 2 Buffer = 460800 Byte
32BPP 320 240 4 Byte 2 Buffer = 614400 Byte
320x480 16BPP 320 480 2Byte 2 Buffer = 614400 Byte
24BPP 320 480 3Byte 2 Buffer = 921600 Byte
32BPP 320 480 4 Byte 2 Buffer = 1228800 Byte
640x240 16BPP 640 240 2Byte 2 Buffer = 614400 Byte
24BPP 640 240 3Byte 2 Buffer = 921600 Byte
32BPP 640 240 4 Byte 2 Buffer = 1228800 Byte
640x480 16BPP 640 480 2Byte 2 Buffer = 1228800 Byte
24BPP 640 480 3Byte 2 Buffer = 1843200 Byte
32BPP 640 480 4 Byte 2 Buffer = 2457600 Byte
B
§ 3.19.7 Strip Buffer
Strip Buffer 2
64 95
96 127 96
127 2 1 128 160
Strip Buffer Strip Buffer TV

1
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Strip Buffer 1

Strip Buffer 2

1
PowerVR
64 95
96 127
—N
PowerVR —|/

Strip Buffer 1

Strip Buffer 2

95
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8 3.20 Image Super Sampling

PowerVR2

X

CORE

Buffer

Accumulation

(32x32)

Image Super Sampling

(2pixel)

X-filtering & scaling

Y-filtering
(3line)

VRAM

1

1

1

1

1

1
| i
Y-scaling Ii
:

1

1

1

>

Frame Buffer

3-29 Image Super Sampling

Accumulation Buffer

0|12

3

4

3-30 X

Frame Buffer

5 ——> [0+1

243

4+5
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Y-filtering

Y-scaling

scale down (x1/1.5)

line 0 line 0 (0+0+1) line 0 (0)
line 1 ) of linel(0+1+2) line 1 (1)
'd
- line 2 (1+2+3) line 2 (3)
line 2 s P line 3 (2+3+4) ] line 3 (4)
line 3
line 4 - scale up (x1.5)
line 0 (0)
line 1 (0)
line 2 (1)
line 3 (2)
3-31Y
§ 3.21
Image Super Sampling
2
§ 3.21.1 A
Image Super Sampling 10 Y
3
480
1 1/30 or 1/25
1 1
—y — —>
(640x480) (640x480) (640x480) (640x240)
field 0
line 0 line 0 (0+0+1) » line 0 (0) > line 0 (0)
line 1 line 1 (0+1+2) > line 1 (1) line 1 (2)
line 2 line 2 (1+2+3) » line 2 (2)
line 3 line 3 (2+3+4) > line 3 (3) line 238 (476)
line 239 (478)
field 1
line 0 (1)
line 476 line 476 (475+476+477) p|  line 476 (476) line 1 (3)
line 477 line 477 (476+477+478) » line 477 (477)
line 478 line 478 (477+478+479) > line 478 (478)
line 238 (477)
line 479 line 479 (478+479+479) line 479 (479) line 239 (479)

3-32
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§ 3.21.2 B
Image Super Sampling 3

480

—> "

(640x240) :>

160 or 1/50
=
(640x480) (640x480)
line 0 line 0 (0+0+1)
line 1 line 1 (0+1+2)
line 2 line 2 (1+2+3)
line 3 line 3 (2+3+4)

(640%240)
Interlace field O field 0
line 0 (0) P line0(0)
line 1 (2) P line1 (1)
line 238 (476) Pl line 238 (238)
line 239 (478) Pl line 239 (239)

line 476 line 476 (475+476+477)
line 477 line 477 (476+477+478) |.....
line 478 line 478 (477+478+479)
line 479 line 479 (478+479+479)
3-33
§ 3.22
PowerVR2 16Bit 2
32Bit
1 Accumulation Buffer
32Bit YUV RGB
Frame Buffer
16Bit
16Bit
32Bit
§ 3.23

Interlace field 1 field 1
line 0 (1) » line 0 (0)
line 1 (3) > line 1 (1)
line 238 (477) p»| line 238 (238)
line 239 (479) »| line 239 (239)

Accumulation Buffer

16Bit

Frame Buffer

32Bit

32Bit
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8 3.24 Render Texture

Accumulation Buffer Frame Buffer

Accumulation PowerVR2
Buffer

Texture Buffer

Frame Texture
VRAM
Buffer Buffer
A / A
Accumulation Buffer Vsync
Texture Buffer
Render Texture X
Render Texture
. Vsync
Accumulation Buffer
Frame Buffer \ 4 v
Frame Buffer ¢
3-34 Render Texture
Render Texture Non-Twiddled
§ 3.25
Holly RGB
RGB YC S Video IC
Dreamcast 10
100 TV

Vsync

Vsync

TV

IC

NTSC PAL

100
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§4

§4.1
® PCM
® 128 DSP
°
) Digital Audio
® PCM 8,16bit Linear / 4bit ADPCM
° ADPCM YAMAHA
o LFO Low Frequency Oscillator
) EG Envelope Generator  64ch
° EG LPF
°
° 64
° 1 ADPCM

8§ 4.2 ADPCM
ADPCM ADPCM PCM

ADPCM
4-1
PCM 44.1KHz PCM
1 44100 144100 2/44100
1 44100
16db
0 255 65535
44.1kHz (
0 255 (= 8 ) 8 )
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o
ZZ xﬁx 44.1KHz

,Z N

\%

1744100

4-2 PCM

ADPCM

PCM

80

/ CO (54 1

54 ,'

4-3 ADPCM
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( 43
75
XA
Dreamcast
YAMAHA

54 71

Dreamcast

ADPCM

Philips
ADPCM

LSl

80

YAMAHA

78
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8§85

Dreamcast

§5.1

§ 5.2

Maple

5-1

GUN

-36 -



Dreamcast/
Last Update : 98/10/19

§ 5.3

N
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50 I L L L L L L) (] 121 1= [ [
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3 )
LN e e O
[ E=

5-3 Key Board

-37-




Dreamcast/
Last Update : 98/10/19

- 38 -



Dreamcast/
Last Update : 98/10/19

8§ 6 GD-ROM

§ 6.1 GD-ROM
Dreamcast CDROM GD-ROM (Giga byte Disk ROM)

( CD-ROM
)
GD-ROM
Dreamcast CD-ROM 4 12
CD-ROM "12 24 "
ROM
8 6.2 GD-ROM
3
CD-ROM
CD
4
Dreamcast
SATURN
Dreamcast
( ) CD-DA
)\
6-1 GD-ROM

CDDA

CD-
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§ 7 CPU

Dreamcast HITACHI SH7091 CPU SH7091 100MHz
200MHz
FPU ( )
MMU ( )
DMA

8KB 16KB

§ 7.1 FPU

FPU 3D
32Bit 3

8§ 7.2 MMU
MMU

DragonOS MMU

MMU ( )

7-1 MMU
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MMU (TLB)
( ) 4
64
SH7091 MMU CPU (MMU
1k 4k 64k 1M
0x00000000 OXOFFFFFFF 1K
0x10000000 Ox1FFFFFFF 4k
0x20000000 Ox7FFFFFFF 64k
0x80000000 OxFFFFFFFF 1M
1k Dreamcast
16 1024=16384
SH7091 68
MMU
1M
M
16
MMU
16 1M
( )
oS
8 7.3 DMA
DMA DMA
CPU
SH7091 DMA 4
4 2 2
DMA DMA
RAM DMA
RAM
§ 7.4
SH7091

MMU
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§ 75

SH7091 8KB 16KB

SH7091 Pentium PowerPC CPU
CPU
I
( )
( )
( )
7-2
Dreamcast DRAM
100MHz R W
32Byte Byte
32Byte 10
8 7.6
Write
32Bytex 2
CPU Write

8§ 7.7

SH7091

CPU ( ) «( )
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SH7091 5 5
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CPU
SH7091
SH7091 200MHz SATURN SH2 28MHz
7
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§ 8 MODEM

Dreamcast Modem

Full Duplex V.34 33.6Kbps Data Modem
MNP2- 5 W2 \42

Passive Modem

Modem
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