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¥ MEGA-CD MANUAL *

® 2 M mode
MAIN-CPU Sus-CcPU
$000000 - $000000
1M ROM
$020000 - Bus 0 pe $020000
SUB-CpPU
1MRAM(SUB, HALT status) AMBIT
$040000 L —
. setting (PROG-RAM)
$200000
(DATA)
____________________________ . Common
ZMRAM $0A0000
(Common with SUB)
$240000 $0C0000
= | in 24 mode)
$0E0C00
$A00000 |
780 Not authorized
$A10000
$100000
$FCO000
Not authorized
$FECO00
BACKUP
$FFGO00
5C164
$FF8000
Work RAM G/A register
SFFFFFF
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* MEGA-CD MANUAL *

®1M- 1M mode

MAIN-CPU SUB-CPU
$000000 $000000
1M ROM
$020000 Bus A $020000
SUB-CPU
1MRAM(SUB, HALT status) 4MBIT
$040000 -Bapi———ee ]
. -setting (PROG-RAM)
$200000
Initial WORD-RAMO
1M RAM
(DATA)
$220000
V-RAM image onversjon
of $200000 rmitt
1M RAM block - ‘
$240000 . - $0C0000
P— TA)
$0E0000
$A00000 '
180 Not authorized
$A10000
1/0 $100000
$A12000
— $FCO000
$C00000 Not authorized
$FE0000
BACKUP
. —— $FF0000
T 5C164
$FFB000
Work RAM G/A register
$FFFFFF




* MEGA-CD MANUAL *

@3000000~$01FFFF
CD-ROM boot memory.
O©3020000~$03FFFF

By sending a HALT signal to the SUB-CPU, the sub-CPU PRG-RAM (IM) can be u :
reads/writes from the MAIN-CPU. °

O03040000~31FFFFF

Reserved by systenm.
05200000~%$23FFFF

Also refer to the description of register $0ff8002

(1) 2M mode, ($FF8002 BIT 2 MODE=0)
Used by switching the same word:
This is the mode at power-on,

‘ (2) 1 M mode, ($FF8002 BIT 2 MODE=
$200000-$21FFFF; Word RAM eitherd _
$230000-$23FFFF; When the above 1 d image data is written to this area, tt_le vDP

cells age arranged vertically and DMA is used to transfer data using
priate sequence of address number.

CONFIDENTHAL- #161 BRQEERI.Y_QESEQA__



* MEGA-CD MANUAL *

[

By setting $200000-$21FFFF word RAM to either 0 or 1, bitmapped images can be created as shown
below. Three screen sizes are available, 512 horizontal dots (fixed) by either256, 128 or 64

vertical dots. There are two 64-dot modes. Each dot is conposed of 4 bits. (bits 7-4 conpose dot
0, bits 3-0 compose dot 1,etc.).

512 dot (256 BYTE)

0 ’ 1 ’ 2d0t """ >
256,257,258 =« « « - . . >
256
dot
256
BYTE
65280 ¢ ¢ o - 0. e e .. -
0 1 ] 2d0t """ ->
128 256,257,258 - - - - . . -
dot
128
BYTE
‘ 32167
255
64dot
16383
32dot A
32dot

ea where the data written above is read as a V-RAM image. If the data is

reg 2.0, 1,2, 3,4,5,6, 7, 2%, 257..... 263, 512, 513..... 518..... , it can be
redag: ) ‘ 2s when the VDP cells are arranged vertically. When 65287 is reached, the
nextcet ., this time using the sequence 8, 9, 10, 11, 12, 13, 14, 264, 255 ... 271, 520 .....

dber of cells is determined by the 1M addresses.
: From $220000

16cell: From $230000

8cell: From $238000

4cell: “types, from $23C000 and from $23E000




% MEGA-CD MANUAL *

®@3240000~3$A1FFFF

Refer to the MD manual for information on this address space.

. ®@$A12000~%3A1202F

See the description of the main CPU registers.
@35A12030~$FFFFFF

Refer to the MD manual for information on this address space.

@3000000~301FFFF : PROGRAM RAM.

(1)SUB-CPU program
(2)CD TOC data
(3)PCM(RF%C!&$) data

is transferred
$A12002 of

At system startup the SUB-CPU program this memory area from the main CPU.

main CPU can be write protected in 100H

@3020000~$0O7FFFF : Reserved
0$080000~$OBFFE

ompression (axis conversion). It is related to registers

(2)1M mode, ($
' ¥hen full

are developed in 1M of RAM, the data is handled 1 bit per dot. In
this 2M

bits 12-15 of the 16bit data are invalid. They are output as 0s
te writing (bits 0-7 and 6-15) to this area is supported.

8002,BIT 2 MODE=0)
is not assigned to this ara.

ode, ($FF8002 BIT 2 MODE=1)

, of RAM (called word RAM) is assigned to this area. There are two blocks of word RAM,

WORD-RAMO and WORD-RAM1. They are used for conversion between the main CPU and the SUB-CPU.
See the description of register $0FF8002 for details. .

CONFIDENHAL

&
E




* MEGA-CD MANUAL *

e

@®@30EOOOO~$FDFFFF

Prohibited. (Some parts may be used for intermediate image reads/writes, but as this block may
be required later on it should never be accessed!)

@O@FSFEOOOO~SFE3FFF

The battery pack up RAM 8Kbyte address is the lower byte only.
OFSFE400C0~SFEFFFF

Reserved by system. |

An image of the above battery pack up RAM can be cbtained from this area,
accessed.

®3FFOO00~$FF7FFF

This is the PCM sound source address area. Refer to the
how to use it.

®3FFB8000~$FF81FF
SUB-CPU register.

@3FFB8200~3FFFFFF

Reserved by systen.
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* MEGA-CD MANUAL

SUB-CPU  $0FF8000 MAIN-CPU $0A12000
Initialization Initialization
00 Ver. No. / Reset / LED
02 Memory mode/Priority/Write protect Reset / INT2 .
Memory mode/ Write protect
COC (INT5 from LCB9510) coC
.04 CDC mode/CDC RSO COC mode
06 CDC RSt H-INT.
08 CBC host data (16bit)
OA COC DMA address
Communication
0oC Stopwatch
OE Communication flag
10 Communication command
b ¥ord 8 R/W ;
1E
‘ 20 Communiacation status ’f/ Communication status
\ Word 8 R/W A ord 8 R/0
General timer
30 Timer (INT3)
Interrupts
32 INT mas
Color (:aﬁcu]ation
Font color
Font bit
Font data
Word 4
ROPERTY OF SEGA
CONFIDENTIAL #161 P A




* MEGA-CD MANUAL

SUB-CPU  $OFF8000 MAIN-CPU  $0A12000

Rotation compression (24 mode only INT1)

58 Stamp sizw
5A Stamp map base address
5C Image buffer V-cell size

5E Image buffer start address
60 Image buffer offset

62 Image buffer H-dot size
64 Image buffer V-dot size
66 Trace vector base address

Subcodes

68 Subcode address
6 A

¥ Reserved by SEGA
FE
100 Subcode

¥ Data
17E (INT.6)
180 Subcode

¥ Data
1FE Image
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% MEGA-CD MANUAL *

O®@FOFF8000 Reset
MSB

F E D C B|lA]|]9 |8 7

- - - - - — | LEDG { LEDR | Ver3

kol o |o |l olo|ofo]|ot]oi]o

WR| O o) o) o O} 0 |o0n]01} O

RESO: Peripheral reset.
¥rite: “0 =reset, "1° does nothig.
Read : Switched to °1° by hardware after 100ms,
‘0" during reset.

LEDR: Red LED control: °1°=on, ° 0 =off
LEDG: Green LED control: “1'=on, 0=
Ver.0-3: Indicates the chip version.

Green | Red
0 0
0 1

. No €D loaded or until reading of TOC

MODE

SEGA RESERVED

 SEGA RESERVED

dicates flashing on and off.

&
1‘
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* MEGA-CD MANUAL

®@FO0OFFB8002 : Memory mode
MSB LS8

F E D | C B|A|S 8 7 | 6 514|312 1 0

WPT | WP6| WPS | WP4 | WP3| WP2| WP1| WPO| — | — | — | PM1| PMO | MODE LDMNAs

RO O/1| o/1| o/1 0/1} 0/1] 0/1] 0/1| 0/21] O | ©

WR| O 0o 0 0 O| O o 0 0| O

PMO,PM1 : Priority mode 0,1

PM1 | PMO Operation Selects either write doy

0 0 Mode OFF address image

0 1 ¥rite down mode In the 24 mo
writtt_an to

1 0 ¥rite up mode

1 1 Prohibited

MODE:RAM mode
*0"=2M mode, ‘1 =1M mode

DMN A : Declaration of MAIN-RAM.No. Accsess
Mode="0" (2M mode)
Declaration bit ti
When set to * 1
When set to "0

that the main CPU will not access' the 2M main RAM area.
L 1S ass1gned to the SUB-CPU.
‘to the main CPU.

| mdu:ates that a swap request has been made to the SUB-CPU.
'shed it is reset to 0" by the hardware.

¥ this is the bit returns the 24 RAM area to the MAIN-CPU.
] 1" the 24 RAM area is returned to the main CPU.

t to "0 it is assigned to the SUB-CPU.

(18 mode)

WORD RAMO assigned to main CPU and WORD-RAM1 assigned to SUB-CPU.
WORD—RAMI assigned to main CPU and WORD-RAMO assigned to SUS-CPU.

" Allows conformation of the addresses write protected by the main CPU. The SUB-CPU range
can be write protected in units of 100H. Addresses for which’ OH is set are not protected

CONFIDENTIAL | #161 . ... PROPERTY.OF.SEGA ...



% MEGA-CD MANUAL *
”

@®YWord RAM switching in the 1M mode

68 K
MAIN
CPU
DMNA bit in this mode : Only the main CPU ite fo this bit. Only *1° is significant,
‘ indicating a sgn‘tc ver request. 8 is set by hardware.

that switching is in progress and * 0

RET bit in this mode : Only the SUB:LPU is able to write to this bit. °1° indicates that WORD-RAM1
is assig,_, the MAIN-CPU and WORD-RAMO ti the SUB-CPU. ‘0" indicates that
A0 V ed to the MAIN-CPU and WORD-RAM1 to the SUB-CPU.
tead, its value is either 0" or “1° when switching is

68K
O\, © SuUB
RET=1 DMNA=1 :
(SUB CPU WRITE) | (MAIN CPU WRITE) | CPU

i Word RAM 0
Word RAM 1
DMNA bit in this mode : Only the main CPU is able to write to this bit. Only 1" is significant, in
‘ dicating that WORD-RAMO and WORD-RAM1 are assigned to the SUB-CPU.

RET bit in this mode : Only the SUB-CPU is able to write to this bit. Only “1° is significant,
indicating that WORD-RAMO and WORD-RAM1 are assigned to the MAIN-CPU.

CONFIDENHAL #161 _ JROEERDLOESEGA——



* MEGA-CD MANUAL *

If DMNA=0 and RET=0 (immediately after power-on only), the atatus is neutral. Then the hardware s
witches the status to DMNA=0 and RET=1 (word RAM assigned to the MAIN-CPU). If DMNA is then set to
tus becomes DMNA=1, RES=1. This is also a neutral status, and the hardware then
switches the status to DMNA=1 and RET=0 (word RAM assigned to the SUB-CPU). In order words, O, O
status occurs only right after pawer-on or after switching from the iM to the 2M mode. A
neutral status is slways followed by a single refresh.

‘1", the sta

®@3SO0FF8004 :COC mode / COC RSO
MSB LsSB
F E D C B | A 0o
EOT| DSR| — - — | Db2 CAO
RO| 0/1} 0/1| O 0 o | 0/1 0/1
¥WR| O o 0] 0 o | 0/1 | 0/1

CAO-3 :
DSR

: Data set ready

COC register address 3 .
Refer to the LC89510 (Sanyo) ma on on how to use this register.

Indicates that data from the COC in the $0FFE008 register.

EDT  : End of data transfer ,
A1l data from the COC been transferred.
0D0-2 : Device destination 7
_ \_g;}stination
D3 | D2 o N 1M MODE
o 0 {0 Sett rg.not allowed Setting not allowed

té‘E1 : ot allowed | Setting not allowed

{ CPU READ MAIN CPU READ

- | SUB CPU READ SuB CPU READ

RFSC164(PCM) DMA | RF5C164(PCM) OMA

PRG. ~RAM DMA | PRG.-RAM DMA

1 1 ) Setting not allowed | Setting not allowed

- 1 1 1 M RA DMA | SUB CPU 1M RAM [MA
CONFIDENTIAL
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* MEGA-CD MANUAL *

©®@3$O0FF8006 : COC RS1
MSB

F E D C B|lA| 9|8 | 71]6 51413

- - - - -1 — | -1 — | CO7T| CO6| CDOS| CD4| CD3

RO} O 0 0 o O ;0| O} O | O0/1]0/1]0/1] 0/1] 0/1

W} O 0o o) 0 OO} O| O o0/1)0/1] 0/1] 0/1

® CDO~7 : COC register data )
Refer to the LC89510 (Sanyo) manual for information on how 1o use 4

@3SO0FF8008 : CDC host data (16bit)

MsB LsB

\ F|lE|D|c|B|A _ 21110
HD15 | HD14 | HD13 | HD12 | HD11 | HD10 |-HOOSk HDOZ | HDO1 | HDOO

RO | o/t| o/1] o/1| os1| or1| o1 ) 01| 01| o1

‘ Wi - | - | = | =-1-1- -1 -1 -

HDOO-15 : COC read data bits 08x15.
After two bytes of-the X8hit) data from the COC is stored, it is transferred to the
MAIN-CPU and S his data is not read immediately,the COC waits until it is.

®FSO0FFB8O0OA CDC D _’address

MSB LS8

F E A} 9 8 716 5143 2 1 0

me | AT | Alg | A1s A1k a13| aiz| a1 ] ato| aos| ace| ao7| aos| os| aca| acs

0/1) 0/1] o/1] 0/1] o/1] 0/1{ o/1| o/1] o/1| 0/1] 0/1
/ 0}1 ' 0/1} 0/1) 0/1] 0/1) O/1| O/1) O/1| o/1} 0/1| 0/1] 0/1] 0/1
f RFSCl,ﬁA (PCM), the bits up to A12 are used and A13-A17 are 0", If the memory is

to. AIN RAM (1M) and SUB-RAM (1M), the bits up to A16 are used, and A17 and A18 are “0°.
AM mode A18 is “0°. For PROG.-RAM, all bits are used.

CONFIDENTAL
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* MEGA-CD MANUAL

a
O@$0FFB800C : Stopwatch
MSB LSB

F E D | C B | A 9 8 716 514 3

- - - — | SW11{ SW10 | SW0S | SWO8 | SWO7 | SWO6 | SWOS | SWO4 | SW3

RO| O 0 o 0 0/1] 0/1| 0/1] /1] 6/1] 0/1} 0/1| 0/1| 0/1

WR| WO | WO | WO | WO | WO | WO | WO | WO | WO | WO | WO | wo | W

SW00-11 : Timer data bits 00-11
This is a general use timer, but it is mainly used for
Each clock tick represents 30.72us and the countBr
¥riteing (0 only) to the counter clears it.
W0 : 0 only (data write).

OSOFFB8O0OO0E : Communication flag

MSB
FleE|blc|elaloeg 6| 5|4 |3|2]1]o0
CFHT | CFHG | CFHS | CFMe | cFYa 1 2.hCrH1 | omMo | CFs7 | ors6 | cFss | crsa | orsa | ors2 | erst | orso

ROV 0/t ) o/t ) o/t | o/t | off| o/t | b o1 | ot | ost | om| o1 | on| o] ot on

W| O | 0| o 0 O | o/1| o/1| 0/1] o/1| 0/1) 0/1} 0/1| O/1

CFS0-7 : SUB-CP communicalygn. flag bits 0-7 .

Flag tor communigdtigh from SUB-CPU to main CPU.
i Jsommupa igy flag bits 0-7.
dnicatign from MAIN-CPU to SUB-CPU.

OFFB801E
sommand, 8 words, read only.
20~30FF802E

ation status, 8 words, read only.

CONHDENHAL-
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* MEGA-CD MANUAL *

O@30FF8030 : Timer W/INT3

MSB ) &

FlE|Dojc|B|Aa|o|s|7|6|5|a3]|z

- =1 =-1=1=1-1=1-1rr| o8| ts| 4| 3| 2| W] T00]
Rjojolo|ofolo|o]|o]o]|on]or] o] oo e
wlo|o|lo|o|o]lo|lo]|olo] o 01 |29/1| o

© TD0-7 : Timer data bits 0-7. :
Each clock tick represents 30.72 us and, if a value ha
counts down from n-0 repeatedly (0 < n < 255
is issued. If n is set to 0 INT3 is not issyp
¥hen these bits are read the set

for n, the counter
reaches 0 INT LEVEL3

@3O0FF8032 : Interrupt mask control |
MSB

F E D C

— | = |IEN6 | IENS | IEN4 | IEN3 | IEN2 | IENT | —

RBO| O O | O | 0/1)0/1f 0/1)y0/1] 0/1]{ 0/1] O

¥R| O

a@lo|o|ojolout|on]ot|o]| o] o] o

e lggel 1-6. |

5 enabd isable the various interrupts.

ble, °1° =disable.

K status can be determined by reading these bits.

Level B : Subcode (98-byte buffering finished)

Level 5 : COC (error correction)

Level 4 : COD (reception of receive status 7 completed)
Level 3 : Timer (down counter has reached 0)

Level 2 : MD (V-INT by software command, etc.)

Level 1 : Graphic complete (only in 2M mode)

CONFIDENTAL #161 PROPERTY OF SEGA



* MEGA-CD MANUAL *

O@F30OFFB8034 : CD fader
MSB :

F E D C B|A | S 8 7

EFDT | FD10 | FDOS | FDO8 | FDO7 | FDOG | FDOS | FDO4 | FDO3

RO} 0/1] O o) o OO0} O 0410

WR1 O [ 0/1} 0/1| O/1| o/1] o/1| o/1}] o/1] o/1

FD00-10 : Fade volume data bits 00-11

Soft mute is performed when $4000 changes to $000@;};§0ff (
Spindle speed flag.

SSF : Spindle speed flag _
*0"=normal speed playback, *1" twice normal

EFDT : End of fade data transfer.
Reports when transfer of the se
‘0" =end, “1° transfer in prog

DEF 1,0 : De-emphasis flag

DEF1 | DEFO OPERATI

0 O O FF Normally off
0 4,1KHz | Some old classical CDs contain emphasis data.
1@, #3242

1R Fs=48KHz

7, o

LSB

- - — DM — - - - — | HOCK | DRS | DTS

o 0 Oj]o0oj1 0010 |0O0]0]|O O | 0/1] 0/1}| 0N

O 0 0 0 o 0 0 0 0 0 0 0/1] WO | %O
¥0: “0° only during line status. . ’

DTS : Data transfer status. )
"1 when signals are being transferred from the communication buffer to the COD

(communication is suspended for 240us if a communication error is generated). Writing a
"0° forces. termination. '

CONFIDENTlAL #161 . ... PROPERTY OF SEGA _
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ORS

HOCK : Host clock

D/M :

@30FFB8038~0FF804A : Communication with CDD

Data receive status

“1° when signals are being transferred from the COD to the communication buffer
(communication is suspended for 240us if a communication error is generated).
Writing a 0" forces termination.

“0° at power-on. Setting this bit to one causes communication with the

Data/muting

Indicates whether the data being output from the CDD is ROM data or
‘1"=data (Includes STOP and PAUSE status in addition to when music
‘0" =misic

MSB LSB

F E D C BlA|9 |87 2 |1 0
o Receive status O Receive status 1
0 Receive statys Receive status 3
o Receive s e Receive status 5
0 Receive sta 0 Receive status 7
0 Receive status &8 0 Receive sfatus S
0 ommand O o Transfer command 1
0 nd 2 o Transfer command 3
0 mand 4 0 Transfer command 5
0 ansfer command 6 0 Transfer command 7
0 fer command 8 0 Transfer command 9

AN receive ‘étatus 7 INT4 is issued. Data transfer to the COD begins

o

PROPERTY OF SEGA



* MEGA-CD MANUAL

®©F50FF804C : Font color
MSB :

F E D C B| A |9 8 716 5|41} 3

- - - - — | — | — | — |SC13|sC12|SC11SC10|SCO3

RO} O 0 0 0 C 10 {0 | O |0/1}0/1)0/1| 01} 0/l

wlololo|lolo|lolololoaloi|loalon] dulonl ! on

SC00-03 : Source color data 00-03 A
Color data assigned to places for which $12 data €% set

SC10-13 : Source color data 10-13
Color data assigned to places for which $12 d

@$SOFFB804E : Font bit

MSB > X LsB

FlE|D|Cc|B|A|lofs8|7|a

SBF | SBE| SBD| SBC| SBB| SBA|{ SB9Y SB8 | SBi SB5] SB4| SB3| SBZ| SB1| SBO-

RD| 0/1) O/1} 0/t O/1{ O/1] 0/1]| 0/1] Q /1| o/1) o/1] o/1} 0/1] 0/1] 0/
WR 1 0/11 0/1| 0/1] 0/1 0/1| 0/1} 0/1] 0/1} 0/1]| 0/1| 0/1] 0/1] 0/1

SFBO-F : Source font bits
This is the %egi v the raw data for kanji fonts, etc. is input. )
' e this data is selected and converted to the MEGA DRIVE video

ion data is contained in the following register.

+ Font data (Read only)
LSB

9 8 7| 6 5 4 | 3 2 1 0

FDE1 | FDEO | FOD3 | FOD2 | FDD1 | FDDO | FOC3 | FOC2 | FOC1 | FOCO

FDA1 | FDAO | FDS3 | FD32 | FDS1 | FD9O | FD33 | FD82 | FD31 | FDBO

FD61 | FDBO | FOS3 | FDS2 | FOST | FOSO | FD43 | FD42 | FD41 | FD40

FD33 | FO32 FD21 | FD20 | FD13 [ FO12 | FD11 | FD10 | FOO3 | FDOZ | FDO1 | FDOO

4'
‘
B

CONFIDENTIAL : #161 . ... PROPERTY.OF SEGA ..



% MEGA-CD MANUAL *

r

HUrn. A 4N nnn

O@30FFB8058 : Stamp size
MSB o tSB
: : .
F E D C B A 9 8 7 6 5 e N ’”‘ .
N U R O U I O I D R %S 1981s | ReTY
ROl o | O ololololololo]o 0/1% 0/1990/1
WIOj]O|O|lO|OoO|lO|lO|O|lO]|]O]|oO ?” 0/th 0/1] 0/1
STS : Stamp size
Spec1f1es the size of the stamps which comprise the
*0"=16x16 dots
"1 =32x32 dots
SMS Stamp map size
‘0" =1x1 screen (256x256 dots)
“1°=16x16 screens (4,098x4,038
‘ RPT : Repeat ’
*0°=The map is repeated when the $& s reached.
1" =Data which exceeds the stamp ma et to "0,
Q@FSO0OFFB80O5A : Stamp map address
If SMS=0,STS=0 (1x1 screenf 15x16 do 2. 200H
MSB LS8
Vo ls | 7|85 2110
A1} A10| AOS{ — -~ - - -
0/1] 0/1] 0/1| O 0 0 0 0
o/11 0/t 0/1l O | O Ol 0| O
LSB
D C B A 9 8 7 6 5 2 1 0
A15 | A14 | M3 | A12| A11] A10] A09| A08| AO7 — — -
. RO O/t 0/1| 0/1 1 0/t o/1| o/1] 01| 071 o/1] /1| 01 ojo|o
’HR 0/1 ¢ o/ 0/1{ o/t o/1] o711 o/1| o/1| 0/1] o/ 0/1 0 0] 0
CONFIDENTIAL #Hﬁ—————FRGPER?%GF—SEGA———‘ . , .
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* MEGA-CD MANUAL *

- If SMS=1,STS=0 (16x16 screens, 16x16 dots)
In this case A17 is fixed at " 1°.

If SMS=1,STS=1 (16x16 screens, 32x32 dots)
MSB

F E D C B|A|O9 8 716

A7 | A6 AlS| — -l -1 =1-1-1-

RO} 0/1] 0/1{ 0/1| O 0| O 0 O|joO0|O

WR| 0/1) 0/1| 0/1| O OjojJo|lo]loOo]|oO

These addresses determine where the map is to be allocated

The stamp data is as follows.
F E D C B A 9

HFLP | RT1}| RTO| O O [ SNOA |-SNOS SNOZ | SNO1 | SNOO

HELP : Left-right rotation
SNOO-A : The stamp No. With 32x32 dot s
RT1,0 :0°, 90° , 180° , 270°
The address area of the charater generator
to the SUB-CPU.) The character generator sequen

the top of 24 RAM ($080000 if assigned
& same as that of the MEGA DRIVE sprite.

The address sequence for 16x16 ¢ agps is as follows.
$00 $01 $02 $03 $40 1 dot for D7-D4 and 1 dot for D3-DO.
$04 $05 $06 $07 ' :
$08 $09 $0A 34 VAt The top left corner is 07-04 of $00.
$0C $0D $0F $4E $4F

$10 $11 $1 2 $53 The bottom right corner is D3-D0 of $7F.

$31 $32 $33 $70 $71 $72 $73
$35 $36 $37 $74 $75 $76 $77

348 $39 $3A $3B $78 $79 $TA $7B
C $3D $3E $3F $7C $7D $7E $7F

’ '
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* MEGA-CD MANUAL *

The address sequence for 32x32 dot stamps is as follows.

$000 $001 $002 $003 $080 $081 $082 $083 $100 $101 $102 $103 $180 $181 $182 $183
$004 $005 $006 $007 $084 $085 $086 $087 $104 $105 $106 $107 $184 $185 $186 $187
$008 $009 $00A $00B $088 $083 $08A $08B $108 $103 $10A $10B $188 $189 $18A $18B
$00C $00D $00E $OOF $08C $08D $0BE $08F $10C $100 $10E $10F $18C $18D $18E $18F
$010 $011 $012 $013 $030 $031 $092 $093 $110 $111 $112 $113 $190 $191 $192 $193
$014 3015 $016 $017 $094 $095 $096 $087 $114 $115 $116 $117 $194 $195 $196 $197
$018 $019 $01A $01B $038 $033 $09A $09B $118 $119 $11A $11B $198 $199 $19A $198
$01C $01D $O1E $O1F $0SC $09D $0SE $09F $11C $11D $11E $11F $19C $190 $19E §

$030 $031 $032 $033 $0BO $0B1 $0B2 $0B3 $130 $131 $132 $1§ 3
$034 $035 $036 $037 $0B4 $0B5 $0B6 $0B7 $134 $135 $136 $137 $IB
$038 $039 $03A $038 $0B8 $0BS $0BA $0BB $138 $139 $13A $1

$044 $045 $046 $047 $0C4 $0C5 $0C6 $OCT $1¢
$048 $049 $04A $04B $0C8 $0CS $OCA $0CB $i;
$04C $04D $04E $04F $0CC $0CD $OCE $0

5158 $108 $1D9 $1DA $1DB
] 15F $10C $10D $10E $10F

62 $163 $1E0 $1ET $1E2 $1E3
$064 $065 $066 $067 $0E4 $OES $0E6 $0E7 $164 $165 $166 $167 $1E4 $1ES $1E6 $1E7

$06C $06D $06E $06F $OEC E'$BEF $16C $160 $16E $16F $1EC $1ED $1EE $1EF
$070 $071 $072 $073 $OFO '

$074 $075 $076 $077 $0F4 ' 174 $175 $176 $177 $1F4 $1F5 $1F6 $1FT
$078 $079 $07TA $07B4 B $178 $173 $17A $178 $1F8 $1FS $1FA $1FB
$07C 307D $O7E $0ZE 50FF $17C $170 $1TE $17F $1FC $1FD $1FE $1FF

B4 and 1 dot for D3-DO.
orner is D7-04 of $00.
ht corner is D3-D0 of $1FF.

the stamp map is horizontal (Same MD)
e e1ther 16x16 or 32x32 dots.

s2” s3
Sn+2 Sn+3

-+
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* MEGA-CD MAMUAL *

®30FF805C

RD
¥R

: Image buffer V cell size (0-32 cells)

MSB LsB
FlE|D|JCc|B|lA|lO9|8|7|6|5|4]|3]|2

— == =-|=-1=-1=1=1=1=1={vcsa|vcs3|ves2 {5
olo|o|o|lo|lo|o|lo|o|o]|o]ot]o]on
oOojlo|o|o|jojolo|lololo]| o] o

VCS0-4 : Specifies the number of vertical cells in the

@30FFBO0OS5E

RD
WR

RD
~HR

. Image buffer start address

image buffer.

MSB LS8
F | E D C B|A| S 8 | 7 0
AT | A6 | AIS| A14| A13§ A12] AN11| At ’ -
0/1{ 0/1} o/1| 0/1] 0/1| o0/1 | 0/11£0/1] on O
/11 o/1| o/1| o/1] o/1} o/1] o/1 /‘//0/1 0/1 /1|01l 0| 0O} O

@SO0OFFB8060 : Image buffer offset

MSB & LS8
F E D 8 716 51413211 0
- |- - | — | = | u2| | o] dot2|dott | doto

O | O | O |o/]o0/1]0/1]0/1]0/1] 0/1
O |0} O | 0/1)0/1)0/1f 0/1| 0/1] O/

“lines in the start cell written to the image buffer.

dots corresponding to the above number of lines.

_Image buffer H dot size (horizontal dot size overwritten in the buffer) 8
A S 8 7 6 5 4 3 2 1 O
wt | — | = | = | = | = [wos | mwor | mos | wos | mos | o3 | oz | ot | oo
0 0 0 0 0 0 0 0/1] 0/1{ 0/1{ 0/1} 0/1] 0/1 0/1] 0/1 0/1
0 0 0 0 @) 0 O 0/1] o/1| o1 .0/1 0/1] o/1§ o/1} 0o/1| 0/

CON

HWO0-08 :Determines the number of dots which can be written horizontally in the place determined

by the image buffer start address and imaqle buffer offset.
: H14

PRO

|

nm PN

LA "4

PERTY OF SEGA—




- * MEGA-CD MANUAL *

©$0FF8064 Image buffer V dot size (vertical dot size overwritten in the buffer)
MSB

F E D C BIA| 9|8 716 514 ] 3

— — - 1 = = b= | = | — | VMO7 | VW06 | VW05 | VW04 | VW03

RO| O 0 o 0 O] 0|0/ O |o0/t]0/1]0/1] 0/1] 0N

W] O 0] o) 0] Ol OC | O O] o0/ 0/1] 0/1] 0/1| 042

VW00-08 : Determines the number of dots which can be written verti ly (p the p]ac_,_,"f etermined
by the image buffer start address and image buffer offset. .

table base address)

LSB

;:“%:/
@3O0OFFB066 : Trace vector base address(Xstart, Ystart, (D
MSB .

FlE|D|c|B|A|o|s]| 7 3l2]1lo

M| a6] a1s| a1l a3 A2l ATIAERT0 | AoThhce | A06 | A0s | Ac4| Ao3| —

RD| O/11 0/1) /1| 0/1| 0/1| o/1) 0ff| o1} o/1]| 81| /1| o/1] o/t o/1] 071 ©
WR| O/1| 0/1) o/1| o/1| o/1| o/1| 0p A 0/1| 0/1 81| o1 o/1| /1) 0/1] 0/1] ©

Coordinate conversion begins when this is set

Start position,dX,dY — Sta Character generator —> Image buffer table

CONFIDENTIAL #161 _____PROPERTY OF SEGA



* MEGA-CD MANUAL *

- Start position
AX
ALY
- Start position
AX
- AY
v
Start position
AX
AY

Trace vector

AX

YN

AX

fi:if:;y

AX

Stamp map

|

v
.

Image buffer

< Coordinate conversion begins when this trace vector base

address is set.

Ofthese start positions, AX and AY coordinates ar

Othe number of lines converted depends on the
($0FF8064).

the startposition is
($0FF8062). y

'()The_characters are stored in the MD V-RAM.

OWhen the final dot is written, interrupt level one is issued.

CONFIDENTIAL
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* MEGA-CD MANUAL *

@Stamp structure

- 16x16 dot stamps

F ROLL ! Stamp No.
L

I 1, 0 { O O SNO SNO SNO SNO SNO SNO SNO SNO  SNOS
P H

: A S 8 .1 6 5 4 3 2 <
L : i l L i 1 l L L | |

- 32x32 dot stamps

ROLL ! Stamp No.

1, 0 i 0O O SN SNO SNO SNO SNO

A 9 8 171 6

F
L
I
P -

| : ] | I

F l_.IP P <>

ROLL d oS
ROLL=0, 1 ROLL=1,0 ROLL=1,1

o b | A
ROLL=070 ROLL=0, 1 ROLL=1,0 ROLL=1,1

16x16 dot : Up to 2,048 can be specified in SNO A-0.
- 32x32 dot : Up to 512 can be specified in SNO A-2.

e
o
§§§

o



* MEGA-CD MANUAL *

@Rotation mode mapping example

16X 16 dot stamps 32x%32 dot stamps
16X 16 screen mode 16X 16 screen mode
Image buffer(6x38 cells) Image buffer(6x38 cells)
Yector table (6x8 Tines) Vector table(6x8 lines)
Assigned to SUB-CPU Assigned to SUB-CPU
$080000 $080000

-Stamp No. Stamp No.
(Dot data table) 122496

BYTE
NO0. O~957
$039DE80
384BYTE  /
$09E000 Vector
Image buffer 8KBYTE
$0A0000

Stamp map table $0B5E80
3B4BYTE
$0B6000 Vector table
Image buffer BKBYTE
$0B8000
Stamp map table
32KBYTE
16x16 screens
$0BFFFF
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* MEGA-CD MANUAL *

@Stamp mép base address area with 16x16 screens and 16x16 dot stamps

$0A0000
AO000 | AOO02 | AOCO04 | A0O06 | AGO0B AOTF8 | AOTFAa] AL’ | AOTFE
A0200 | A0202 | A0204 AOIFA || AG AO3FE
AD400 | A040Z | AD404 AOSFACIZ AOSFC |CBB0SFE
ADG00 | A0602 | A0604 - AOTFAL{CADTFC JEE
A0B00 | AO802 | A0804 : AOSFE
AOAOD | AOAQZ2 .| AOBFE
AOCO0 | AOC02 | AODFE
AOEQD
A1000
A1200
A1400
A1600
A1800
ATAO0
A1C00
ATEGO
A2000
BE200
‘ BE400
BEG00
BESOO
BEAQD
BFBFE
BFDFE
BEFFG | BFFF8 | BFFFA | BFFFC | BFFFE

4
$0BFFFE
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* MEGA-CD MANUAL *

@Stamp map base address area with 16x16 screens and 32x32 dot stamps

Base address

000 002 004 006 0038 0F8
100 102 104
200 202 208 |
300 302 304
400 402 404
500 502
600 602

7F08 | T7FOA [FF6 | T7FF8 TFFA TFFC TFFE

The left eight banks are availlable for use.
In practice, an area in which todefine the stamp data is neccessary,
so some of the eight banks will be unusable.

olojolojoNoNe)

N

O
O
P
L.
()
m
=
=3
).
=
%
g



* MEGA-CD MANUAL *

@Stamp map base address area with 1x1 screen and 16x16 dot stamps.

Base address

L

0000 | 0002 | 0004 | 0006 | 0008 | 0O0A | 00OC | OOOE | 0010 | 0012 | 0014 | 0016

0020 | 0022 | 0024 | 0026

0040

0060

0080

00A0

00C0

00EO

0100

' 0120

0140

0160

019E

01BE

01DC { O1DE

01EC | O1EE | O1F0 | 01F2 | O1F4 | O1F6 | O1F8 | O1FA | O1FC | O1FE

sote /-

J

AN
O000O0
00000

o . NF

CONFIDENTIAL —#61———— PROPERTY OF SEGA
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* MEGA-CD MANUAL *

@Stamp map base address area with 1x1 screen and 32x32 dot stamps.

0000 0002 | 0004 0006 0008 000A 000C 000E

0010 0012 | 0014 0016 0018 001A 001C 001E

0020 0022 0024 0026 0028 002A 002C 002E

0030

0040

0050

0060

0070 0072 0074 0076 0078

QOStamp map base address

$080000 )

AR AH
O00O0
N—=~0O
oOwoOm™
o000

;oo
~0O00O0

can be used.
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* MEGA-CD MANUAL *

@Basic overview of image buffer
Image buffer

Image buffer H dot size
base address

r
¢
]
]
I
I
]
I
]

\

I
'
I
Il
1
)
]
]

-l

Image buffer
of fset

Image buffer
V cell size

Image buffer ¥ &

offset z *

..... T S S Image buffer
: i : : i1 1V ccell size

Image buffer
V dot size

b=
Image buffer H dot size
PROPERTY OF SEGA
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* MEGA-CD MANUAL

O®@3O0FFB8068 : Subcode address
MSB

F E D C Bl A|®9 8 7 | 6 5

— | SACR

RDO| O o) o 0 ] 0 0 o | oA

W - -] -|=-]=-|=-]=-1=-1-=

STA1-6 : Subcode top address. . .
After previous data has been input,this.is the addf-'_ % .

SAOR Subcode address overrun
‘1" when 32 bytes have been written.
Cleared by SYNC.

SO 81 82 S3 o4

Vord CK MU

SUBCODE 0~97

SYNC —
SAOR —_—__L
T

Start addres t at which 32 nd byte is written

®30FF806A~$O0OFF

Reserved by SE

CONFIDENTIAL #161 . . PROPERTY OF SEGA



* MEGA-CD MANUAL *

P
*
g

®30A12000 : RESET,HALT

MSB | 7 Lss
FlEDPjclBlAalole|7|e]5]a]34B | Wo
“l o o s e = = = = ] =] i sera | skes
Wjojojojojojolojoujolo|o|dlol|R ||
Wyojolojojofo|o|ui|lo|o|aq O\ O | @ | u/1] on

SRES : SUB-CPU reset
‘0" =Reset / *1°=Run
SBRQ : SUB—CPU bus request.
~ ¥rite: “0°= Cancel / “1° Request.
Read : ° 0" =SUB-CPU operating / -4
IFL2 : Send 1interrupt level 2 to P, .
"1" =Intterrupt / *0"=Ackowledge returned. .

.- ®30A 12002 : Memory mode / Wrg, protect 4
MSB LS8
FIE|ID|Cc | B Alo|s|7|e|s5lalal2al1]o
WP7 | WP6 | wWPS WP1| WPO| BK1| BKO| — | — | — |MODE | DMNA | RET
RD| 0/1] 0/1f o/1 0/1 0/1) 0/t o/1| /1] O | o | o | o/} o/1| o/t
W | o1 ] o/1] gl %1 on| o] on|oi|o]ololo]orl o

ses to these bits SUB-CPU area $0-$0FEFF can be write protected in
No write protect when set to *0".

* Declaration of MAIN-CPU no access on RAM.

ge="0" (2M mode): See the SUB-CPU description for details.
“the declaration bit which indicates that the MAIN-CPU cannot access ‘the 24 MAIN-RAM
area is set™o “1', the entire 24 RAM area is assigned to the SUB-CPU. -
If it is set to "0", the 2 RAM area is assiigned to the MAIN-CPU.
Mode="1" (1M mode): A swap request is sent to the SUB-CPU by setting this bit to “1°.
0" indicdtes swap complleted.
: When the PROG.-RAM (4Mbit) is accessed by the MAIN-CPU, only a 1Mbit area can be
assigned to the MAIN-CPU at any one time. It is therefore divided into four banks to

‘ facilitate access.
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* MEGA-CD MANUAL *

.
‘l

RET : RET bit
Mode = “0° (2M mode) : See the SUB-CPU description for detaills.
In contrast to DMMA, this is the bit reaturns the 24 RAM area to the MAIN-CPU.
When set to “1° the 24 RAM area is assigned to the MAIN-CPU.
When set to "0 it is assigned to the SUB-CPU.
Mode="1" : 0" =WORD-RAMO(IM) is assigned to the MAIN-CPU and WORD RAM1(1
the SUB-CPU.
*1° =WORD-RAM1(1M) is assigned to the MAIN-CPU and WORD-RAMO (1M) assigne
the SUB-CPU.

O®@30A12004 : COC mode

MSB LS8
F E D C B A 9 | 8 7 1 0
EDT| DSR| — - — | DD2 | OD1 T — - -
Roj o1l ost) o | o | o || ofon| o o|o
WR| — - - - - | - - — - | - - | - — -
DB0-2 : Device destination
See the description o register $0FF8004.
EDT - : Send sub data tran
Indicates that all the CDC has been transferred.
DSR  : DATA set ready.
Indicates th in the $0A12008 register by the CDC.
©30A12006
MSB LSB

HIBO | HIBS | HIB7 | HIBG | HIBS | HIBA | HIB3 | HIB2 | HIBT | HIBO

0/11 o/1| 0/1| 0/1} 0/1} 0/1| o/t1] 0/1| o/1] 0/1
0/11 0/1] o/1| 0/1] 0/1| 0/1| 0/1| 0/1| 0/1| 0/1

PINT is issued from the MAIN-CPU, $70-00FFHROM data) and §72-the above 16 bits.
the jump target. It is set to -1 immediatelly after reset.
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®@30A12008 CDC : COC host data (16bit) L
MSB ‘ S LSB

FEDCBA987654321”0

HD15 | HD14 | HD13 | HD12 | HD11 | HD10 | HDOS | HpOS HDOT | HDOG | HDOS | HDO4 | HDO3 | HEA?2 | uE pliD00
RO| 0/1] o/1| o/1| o/1| o/1] o/1 0/11 0/1) 0/1] o/1| o/1 0/1] o/1 , 0/1

WRI—-1 - == =f=-|=-|=-|=]=1=1]=71T2L —~

®30A1200A
Resetved by SEGA

©®30A1200C : Stopwatch
MSB

LS8

F E D C B|A|] 9|8

2’| o4 | 003 | 1002 | To01 | T00O
o1 | o/1] o/ o1 o1

- | = | = | = |||
Rjo oo oo ohilon

e R e o - -~ -|-]-]-]=1=

30.72us and the counter range is 0-4095.
£PU $0FF800C.

C

 Chbgal CPWBSIBFIS | CPua [ Cra | Crz | o | oo | crs7 | cros | crse CFS4 | CFS3 | CFS2 | CFST | CFSO

WR IO o1 | ot o on] ol on]on] = = =l - o T2

CFMO~7 : Main-CPU communication flag.
CFS0-7 : SUB—CPU communication flag.

——

®950A12010~$0A1201E : Communication command.

8—W¥ord, read/write.
1 PROPERTV-OF-SEGA
#lOI TRV AT OUT W .

(e Y | ) v




* MEGA-CD MANUAL *

O@350A12020~$0A1202E : Communication Status.
8-¥ord, read only.

T Sibr e

A — oy WO

e s Bl SR B v e ST PUNGY
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