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#GENESIS MANUAL®

g 1 CARTRIDGE

The following data (hereafter ID) must always be entered from the address 180H.

108H ‘' SEGA MEGA DRIVE’ ;1
1180’ (C)SEGA 1991.MAR' ;2
120H  *GAME NAME FOR DOMESTIC USE’  : 3
150 ' GAME NAME FOR OVERSEAS USE'  : 4
1880’ GH XXXXXXXX-XX’ ;5
18EH  $XXXX : 6
1980 CONTROL DATA : 7
TABH 5000008, SXXXXXX : 8
1A8H  $FF@0@9, SFFFFFF : 3
188H  EXTERNAL RAM INFORMATION 18
1BCH  HODEM INFORMATION 111
1C8H  INHIBITED TO BE USED 112
1FBH  COUNTRY NAME :13

@®Descriptions on the above iteas _
1. Hardware naue : "SEGA MEGA DRIVE’ or ‘SEGA GENESY
2. A company name of four characters long or

(C) SEBA when made or ordered by SEBA
(C) T-XX(company code) when made by a

s entered after (C).

3. A domestic game name is entered (sh1fte JIS kanji character codes can be _used;
however, the nage shou]d be entered _

-—-—4. A overseas gane name is entered’ 8 ,,? kanji character codes can be used:
however, the name should be enter: as many ASCII characters as possible).

5.Type of the cartridge, produc nunber?” d version nusber.
Cartridge type : : e .
que number for each game

Product nuamber : U
: Thas nu ver should be increased when the product is upsraded.

Yersion

6. Check sum (see "check sus’)

7. Information on Suppor:
MARK III Joy S
GENva;LJoy Stick

Trﬁ@k ball
Paddle controller

"CDROM
Analog Joy Stick

>POMNM<O—ATDVORC.O

[1] VER 2.0 1991/07/09
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*GENESIS MANUAL®

8. ROM capacity : Start address,End address

x3Example
Start address End address
2™ $000000 $Q3FFFF
4M $000000 $Q7FFFF
84 : $000000 $OFFFFF

3. RAM capacity (fixed) from $FF@00 to $FFFFFF

10. External RAM information (see belaw)
11. Modem information (see below)
12. Inhibited to be used ( filled with spaces)

13. Country naame

Japan 3 Jd
USA : U
Europe : E

XNoteX Blank addresses must always be filled with

O The data sust be entered carefully, since the ID data will be used when the
product is checked. - ¢

O The ID data and the initial program asust alw
process (see “2 Initial progras’).

nput during the check sampile

g 2 INITIAL PROGRAM

CONFIDENTIAL #218

- The initial program (see ICD_BLK:

Lhe sample program disc) eust always be stored

n every product, in order to set duct to the same status when the GENESIS is

powered on, and to execute the ha are security process and other required processes

which aust be performed at the resetting.”
U PLOST4R & d lwWd S R Y

Vit § %

.Ls_lndified. or if it jis not input

[2] VER 2.0 1991/07/09
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$GENESIS MANUAL®

8 3 INDICATION OF EXTERNAL RAM INFORMATION

1B@H : dc.b "RA’ ,21x1yz000,%abcdefgh
1B4H : dc.1 Start address,End address

® x . Data preservation

1 ... Non-volatile ... Backup, EEPROM, etc. where data will not be
destroyed even if the power is turned off.

® ... Volatile ....... Data will be lost when the power is turned of%
® y2 . Data size

18 .... Even byte (D15 to D8)

11 .... 0dd byte ( D7 to Do)

90 .... Yord
81 .... Others (EEPROMs which are serially accessed,
data bus, etc.)

@® abc : Device type
000
001 ... SRAM
010 ... EEPROM
011
100
101
110
11

@ defgh : Spare which is filled with |

@®Start addrss,End address

Addresses where RAMs are installed or ar of théb control ports.

@®Indication examples®
O 8k byte backup RAM cartrige
SRAM backup semory

0dd bytes only
8k byte capacit

++++++

O EEPROM cartridge (for modem)
Since the FEPRBM for modem is accessed serially, the data size fits into ‘others.’
Its data preservation fits into "1° since data in EEPROMs will not be destroyed when the
power is tupned off. The address is set to $200001 for the control ports.

+ EEPROM memory

+ Sérial access

- 1k bit capacity (128 x 8)
+" Addresses $200001,$200001

dc.b "RA",%11101000,%01000000
dc.1 $200001, $200001

[3] VER 2.0 1991/07/03

CONFIDENTIAL #218 PROPERTY OF SEGA



*GENESIS MANUAL®

8 a INDICATION OF ID MODEM INFORMATION
1BCH: ‘M0’ ,’ company name’,’xx,y’,’zz’
@® Company name : Same as the company name or code which is entered from 11gH.
® xx : Game nuamber (if this number is the same, cossunication can be perform_e@}

00 TELTEL stadiua
91 TELTEL majong

02 MEGA answer

93 SEGA NET GAME

® vy : Version No.
® 2 : Hodes information ) '
00 Japan only : No microphone installed sy

10 Japan only : Microphone installed
20 Overseas only : No microphone installed.
30 Overseas only : Microphone installed
40 Coamon to Japan and overseas : No miero .
50 Common to Japan and overseas : Hict nstalled
60 No microphone installed for .4

microphone installed for over
79 Microphone installed for Japa
. no microphone installgg,for 0

39

@ Indication examples®

® If SEGA released a base ball gé@g ‘a
information is like this.

1BCH 2 "M0’,’ SEGA
@_After that, TOTO (third fari with a company code of T-91) released the software *xyz’
with a microphone for Japan use only, which can communicate with ‘@ abcde’ .
Then the modem inforga®fon is like this:

18CH

th a microphone, then the modeg

Xxx is common, but

X : ion nusber in y is changed.
Since xx-is coamon,

inforeation indicates that ® and @ can comaunicate each other.

(4] VER 2.0 1991/07/09
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3GENESIS MANUAL*

8 5 CHECK SUM

The program to examine the check sum is given below. The program starts at OFF800eH in
the RAM space.

First fill the space to be used for this game with -1 (@FFH), and then load all the
programs. After this, load this prograam (including the check sus program), and start it
at OFF800GH. W¥ait a while and stop the program. The check suas value is stored in the

lower word of data register @ (d@). It is a good idea to release the break points in t
Remory. B,

The space to be used for the game must also be filled with -1 (9FFH) before the.g
are stored in the ROM. '

end_addr equ $1a4
org -$8000

start: )
lea end_addr,a®
move.l (a@),dt
addq.1 #$1,d1
movea.l $$200,a0
sub.1 ae,d1
asr.1 31,d1

move dt,d2
subq.w $$1,d2
swap di

moveq $$0,de

add (ad)+,do
dbra d2,212
dbra d1,?12
nop

212:

[ 5] VER 2.0 1991/07/09
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*GENESIS MANUAL®*

The followings must always be fixed.

(408-cell mode and NTSC sode)

e
("
e
%
9
e
e
%
e
)

% The DMA registers should be set in such a way that only the actual memory is
accessed. Don’t attempt to use the techniques taking advantage of image, etc.

(6] VER 2.0 1991/07/09
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$GENESIS MANUAL=

- I1 mode on the 68000 side (also applies to ER-ICE, 178 and 378)

® Cartridge in use

MA 0008000,0FFFFFF=NO (No Memory is assigned for all areas)
HA 0000000,007FFFF=US (Only required portion of the DRAM area is assigned)
MA 9A00000,0A01FFF=US (Z88 S-RAM area)

HA 8A04000,0A04FFF=US (FM sound source area)
MA 0A10000,8A11FFF=US (I/0 and 288 control)
MA 0C00000,0C80FFF=US (VDP and sound control)
MA OFF9008,0FFFFFF=US (work RAM area)

(Note] When the write protect function is used on the DRAM boar
need to be conducted.
STEP 1. HA 0A13000,0A13FFF=US
2. E BA130F@=XXXX ( Setting up or releasing
3. MA 0A13000,0A13FFF=NO

It is easier to defined a macro by conducting the above
- 12 mode on the 188 side (also applies to 178, 27

MA 00000,0FFFF=NO (No memory is assigned fo
MA 00000,01FFF=US (Z8@ SRAM area)
MA 04000,043FF=US (Ya2612 area)
MA 06000,063FF=US (bank register area
MA 07C@8,87FFF=US (PSG on the VDP side)
MA 08008,0FFFF=US (63000 zeaory a)

(7] VER 2.0 1991/07/09
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$GENESIS MANUAL*

8 1 VDP AND 63008 COMMANDS

The TAS command is not supported on the GENESIS. The TAS command serves to test and set
up the byte operands which are assigned by the effective address fields. If this cosmatid-

is issued, the test is executed and completed, but the setting will be ignored and notiby
written. L B

When VRAM access is made, reading in the write mode or writing in the read mo
be executed.

- If and attempt is made to read in the write mode when VRAM access is
VOP suspends the 68008 (the VOP will not return DTACK to the 6800

If an attempt is made to write in the read mode when VRAM acc
address for the VRAM access is only increased, but no data A%

For these reasons, the following cosmands cannot be used t

Example: CLR comaand . ,
The CLR command attempts to write @ after reading«t

] ory. The VDP suspends
the 68000, since the read access occurs wvhen the wri

48 made to the VRAM.

.. _¥* otheres ##
CLR, NBCD, NEG, NEBX, NOT, Scc, TAS, (single ¢
BCHG, BSET, BCLR, )bit handling commands) )
ASR, ASL, LSR, LSL, ROR, ROL, ROXR, ROXL (shift a

CMPI, EORI, ORI, SUBI, SUBQ (immediate copgands)
( The above commands cannot be used to atcess’the VRAM, since read and write operations
are sade to a single destination in.the ds).

_Il;nds).

&rotate commands), ADDI, ADDQ, ANDI,

(8l VER 2.0 1991/07/09
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g8 2 JOYSTICK AND PERIPHERAL DEVICES

In addition to the joy stick, various peripheral devices can be connected to the I/0
port. Since such devices have their own ID codes, the CPU can judge which devices are
connected to the I/0 port by examining their ID codes. However, remeaber that some
peripheral devices of the MARK III & MS cannot be known by this method.

O ID codes ©

- The ID code is expressed by the OR sum logic of DATA 1, 2 and 3, PD3, PD2, PD1 and
which correspond to the external pins, CTRL1, CTRL2 and EXT in the I/0 port. ThewOR
-value is expressed in the following way by data when 1 is output and by data whe
output, provided that the TH pin is set in the output mode

ID3 = (PD6 = 1) AND (PD3 OR PD2)
ID2 = (PD6 = 1) AND (PD1 OR PD@)
ID1 = (PD6 = @) AND (PD3 OR PD2)
ID8 = (PD6 = @) AND (PD1 OR PD@)

The relationships between the ID code and the peripheral deyi

Device name ID3 ID2
01d joy stick (2TRIG) : 1 ($F)
Not defined : 2 ($E)
New joy stick (3TRIG) s ” 1 ($D)
SEGA RESERVED : 7] .0 ($C)
Not defined : 1 1 ($B)
SEGA RESERVED : 1 0 ($A)
Not defined : ; 0 1 ($9)
Not defined : 2 e 0 ($8)
Not defined 1 1 1 ($7)
— — Not defined .. --.... 1 1 ) ($6) -
- SEGA RESERVED 1 (7] 1 ($5)
Not defined 1 7} 1) ($4)
Not defined ) 1 1 ($3)
Not defined (7} 1 e ($2)
Not defined 2 1) 1 ($1)
SEGA RESERVED 0 0 ('] ($0)
(9] VER 2.0 1991/07/09
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O  Periphral devices ©
© ID=$F : 0ld joy stick

The standard joy stick of MARK III & MsS contains the 4-direction switch and A and B
triggers. Each switch is configured as shown below, which is set to 8 when it is pressed.

CTRL 1 CTRL2 EXT.
CTRL |$SA10009 |$A1060088 $A1000D
DATA|$A10003 |$A108005 $A10007

PD7 PD6 PD5 PD4 PD3 PD2 POI P00
CTRL 0 %) e e e 9

DATA * * I TB|{TA|R L

[ 10)
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*GENESIS MANUAL®*

@® ID = $0 : New joy stick

The joy stick of the GENESIS contains the 4-direction switch, A, B and C triggers and
Start.

The mode can be changed by setting @ or 1 after

the TH pin is set in the output mode.
Each switch is confi

gured as shown below, which is set to @ when it is pressed.

CTRL1 CTRL2 EXT.
CTRL|$A100809 |$SA100808B $A1000D
DATA|S$SA10003 |$A1060085 $A10007

POT_PD6 PDS PD4 D3 PD2 PDI PDO
CTRL e |10 |e|ela :

TH=1

TH

il
®

It takes about 1usec fro the: ime the TH is changed until the data is fixed
ine of two NOP commands).

< Unknown> TA <Unknown>——T B-—
A A A A
lusec lusec
[ 11] VER 2.0 1991/07/09
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*GENESIS MANUAL®

O JOY PAD ©

Player’s button operations are recognized b
I/0 addresses via CONTROL1 and CONTROL2.
CONTROL1 and CONTROL2. but there are eight
bit, and the button operation is read in two steps.

¥ % SAMPLE PROGRAM * %
MOVE.B 2$40,$A10009

MOVE.B #$40,$A10003

NOP

NOoP

MOVE.B $A10003,D9
MOVE.B #$500,$A10003

NP
NOP

MOVE.B $A10003,D1

% Each button outputs @ when it is ressed.

Register values after the progras is executed.

y reading data in $A10083 and $A19085 of the

7 bits of D6 to D@ in the I/0 are sent to

buttons.

; Enter D5 to D@ of CONTROL1.

D6 is set to output (select bit).
1 is output to D6
is selected).

DS to 0@ values
8 is output to
selected).

; DS to-D@ values ar

D D | D«
4 DATA REG
} 17 312
e
REGISTER
— De
0
REGISTER
D1

are read into rZQis"'
D6 (start,

(C, B, right, 1ef§%%g%w

So, the D6 bit is used as the select

1.0L.Up s

HC 157 logic

Input | Output
S|IG| Yx
X|1 -Z-
6|0 A x
110 B x

CONFIDENTIAL

#218
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@® Joy Pad and GENESIS @®

1 l l l l

IIII

SW SW SW SW SW Sw sSw sw
START A B C  RIGHT LEFT DOWN UP

PULL uP
: H
AB S
Al
PULL uP A2
A3
! L
HC157
S— s

L1

Il

Yo
Y1
Y2
Y3

D1

D8

I/0
REG

GENESIS
MAIN
UNIT

CONFIDENTIAL sn3

[13]

VER 2.0 1991/07/09

PROPERTY OF SEGA



*GENESIS MANUAL®

8 1 180 CANNOT PROPERLY ACCESS THE BUS ON THE 63009.

When the 188 tries to enter the bus cycles of the 680088 to read/write a specific address...
on the 68088, and when the access to $A100xx is made in the 68099’s bus cycle immediate
before the bus cycle which the Z8@ tries to enter, the cylce of the 180’s entry may

become too short to read/write data properly.

68008 s Othé;jkii 180 AjXL otyerﬁjXL§A1eoxxj¥Lz

4 Cause _Too

180’s
bus Coaman $8XXX X Comaand

Measure...¥hen the 68009 accesses $A100xx.
(DSend BUSREQ to the 188 (suspend the 289‘’s
@Access $A100xx.

DRelease the BUSREQ of the 288 (the 780 starts

Modify the program to execute the abe

... $A11108 = 0100H)
bus access....$A11100 = 0000H).

Note: it will be no problem if th

to eliminate a bad timing for the bus cess

]

J

zao'é""j>< —\ /
bus Commandy Command / O\ $8XXX—>L

(14] VER 2.0 1991/07/09
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g 2 H_INT AND V_INT ARE USED IN GENESIS PROGRAMS

@® When IE1 = 1 and 219 = 98H are set for VDP register #8, H_INT and V_INT occur at the
timings below. Care is required for the timing of H_INT at No.224, in which case, the
next V_INT occurs in only 14.7usec. If the receipt of H_INT at No.224 is prolonged and
the opportunity of the V_INT occurrence is missed, that V_INT is canceled. Once the V_INT
is caceled, H_INT occurs at No.225 instead of V_INT.

2 : 2 3 222H(DEH) 223H(DFH) 224K
m U U Uy Uy
L2 ln-mr ln-mr lu-m l | lu-mr l

<

Measure A - ®Before H_INT at No.223 is completed, set IF®
suppress the next occurrence at No.224.

@Before the receipt of V_INT is coapleted, .= 1 for register 1 to
make H_INT effective (No.224 also becomes tive).
Receive H_INT at No.224. ' __
Measure B ®Before H_INT at No.223 is completec 25xx for the 63090 not to

receive No.224.

@Before the receipt of -V_INT _

previous value (so that No.22
AReceive H_INT at No.224.

%Don’t give damages to the flag _

eted, return SR of the 68006 to the
eceived).

@®The case which was known to cause, tr

PO | No.224

P12
@ 6 ®
Uy -
LR
MAIN PROGRAM NO.225
l H-INT is processed.
R
Ir

. E
H-INT is effective

i _
H-INT is effective

g multiplication, the 68000 decides to receive H_INT by means of MOVE.
@ generates VPA (INT-ACK). (No.224 is received.)
. nnot find the VPA after the H_INT occurrence, and so the H_INT is
., treated as ‘un-processed.’ The VPA is received after the occurrence of V_INT.
This receipt is assumed that V_INT has been received and the H_INT is preserved.
@Since H_INT at No.224 was received in ®.the processing is executed.
"@The 68000 decides to receijve H_INT again after the H_INT is proccessed at the
occurrence of RTE.

®The 68000 generates VPA (INT-ACK). The VDP assumes that the VPA is the preserved
- H_INT, and proccesses it (at No.225). ‘

®H_INT (at No.225) is received in @, and the process is executed again.

[15] VER 2.0 1931/07/09
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g 3 TROUBLES DUE TO INTERRUPTS DURING COMMUNICATION

The similar troubles to “H_INT and V_INT are used’ (see section 2) occur in:
a) "H_INT and INT during data coasmunication’, and
b) “V_INT and INT during data coasunication’ .
Since " INT during data comsunication’ occurs asynchronously with V_INT and H_INT,
the measures differ from those described in section 2.

Measure for a).

INT and the receive flag are sisultaneously set when data coasunication starts:.
The receive flag is cleared when received data is read by means of ° INT durin
receipt’ which does not overlap with H_INT. If it overlaps ,with H_INT and-t
treated as the second ° INT during data receipt’, i i

Hence, the proper measure should be selected by
judge whether it is treated as “INT during data r

Measure -for b)

Set the mode in which V_INT does not occur and execute the s;ié’iﬁga as that of
V_INT by detecting the ¥ timing using the V_BLK bit for VDP status.

OO0thersO 2

The timing for H_INT or V_INT can be judged by udi
The receive flag can be used to Judge whether ° INT
data receipt as which H or V is treated’ occurs.
judded by combing IE®, IE1 and IE2 in the VD i

LK, V.BLK, HV_counter, etc.

a receipt’ or ‘ INT during
%%:s and measures should be
e o :

(18] VER 2.0 1991/07/09
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8

4 PRECAUTIONS WHEN THE CONTROL A AND B SCREENS ARE USED

When vertical 2-cell-unit .scr
up to 15 dots at the left ofithe

011 and horizontal scroll are used together, remember that
Screen cannot be vertically scrolled if a nusber which is

not a multiple of 16 (i.e., 1 to 15, 17 to 31, etc.) is assigned for the horizontal scroll
quantity.

Horizontal scroll quantity : 16n+a -

(16-a) (1Sm315) is set, the vertical s

m (1~15dot)
-> <

Ba

a2

i

i
AN
a2

%When the horizontal scrol] quantity=1

quantity becomes unkown in the 1

2cell 2cell

—— Unkown vertical scroll qu,ntify

a-coluans.
— <~

% Reason

S %

“i When the horizonta ty

2 16n+a(15mS15) i e A or B
screen, 21 words: i e securd in
the RAM for the vertiea] scroll setting.
But the actual“eapacity of the RAM is
only 20 wgre .

8 5

OTHER PRECAUTIONS

Care is required for

@®Precautions for the main

area is aacessed.

@A “bus..
@An

However, the 8
released in (5).

180 bus requests

s in the main routine on the 63008 when the 789

2quest is sent to the 180.
ledgement signal is checked.
DThe interrupt is achieved.

A bus request is released within INT.
for example, for r
®The bus request is
®0peration returns t
@The data is written in the 780 area.

@ is usually locked with a bus request, but it has been

eading the control pad, etc.).
released within INT.
o the main routine.

Hence, the following troubles may occur.

- RAMs of the 188 may be broken.

- Wrong data
X Measure¢

@ay be read when a 280 bank is accessed.

The interrupt is set to be disabled before step (1) is executed.

CONFIDENTIAL
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@Precautions for sound access
®Sound stops during game play.

*Cause and measure
When the busy flag of status data of the FM sound source (YM2612) is read,

(CS,RD,¥R,A1,A8)=(9,0,1,0,1)

has been set (the address 4801H of the MEGA drive is accessed).
However, no provisions are given to the output of the YM2612 under the above
conditions. It happens that °not busy’ is set and adta is successfully

XMeasure .
When the busy flag of the FM sound is read, any address other than .

4000H address in the MEBA drive must not be accessed.

®¥hen the reset button is pressed repeatedly

@®Software runs away when the reset button is pressed r

%*Cause and measure

- Pressing the reset button resets the CPU ¢ut not the VOP.
. g’t‘u:n the reset button is pressed while DMA 15 pei d, the VDP continues the

- If the VDP is perforsing DMA when t ccessed immediately after
resetting, this access 1s 1ignored. ;

¥ Measurex ’
Before accessing the VDP after th
the status register. If DMA is mi

itial progras (ICD_BLK4), check °DMA busy" in
Y, N0 access is made.

%*Cause and measure
Such troubles can occur,

) _reset ing is made from the time when the parametter set
for executing DMA by the CP

pated until the first OMA starts.

| Connai WR VOP | Conma WR VOP | Comaa WR DHA  Commai WR DMA
822 | nd! 423 nd i ADD(L) | nd i ADD(H)

is very rare for such troubles BR 1

e the measure of @ and
propriate measure of, for exampld 86 |

ing DMA immediately after reset.
BGACK I |

= =

Trouble occurs if the system is reset
during this interval.

[ 18] VER 2.0 1991/07/09
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@®Notes on the control pad and read-prograams
The control pad is designed and manufactured in such a way that the up and down signals
or the left and right signals are entered simultaneously. However, they can rarely be
entered simultaneously, when the internalrubber is aged too much or strong forces

exceeding the designed tolerance level are applied. So, design the software not to accept
such simultaneous signals.

@®MHake a revision of the Manual
Regarding the access to VRAM, SRAM, VSRAM, please disregard the statement in the man

that you can implement byte access. You can only implement word access and long-word *
access. 4 2

[19] VER 2.0 1991/07/09
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@PAL
OThe vertical size is increased by two cells.
Olntervals between interrupts are increased (16asec to 20Bsec).

@®Differences in development of MEGA DRIVE software and precautions.
OThe vertical 30-cell mode can be used.
OSince the color change appears at the bottom of the screen, wait about
entering the V-interrupt, and then change the color. N
OSince every operation goes slow when synchronized in interrupt
and rates so that motions on the screen appear naturally. .
OWhen sounds are produced in synchronization with interrupts,sthe t
increased. The PAL data table is required.

OvWhen sounds are produced by the FM timer, no modificatio
required.

needs to be

or NTSC or PAL are

VER 2.0
CONFIDENTIAL #218 PROPERTY OF SE
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g 2 VERTICAL 30-CELL MODE

1.When the vertical 28-cell mode is changed to the vertical 38-cell mode on PAL,
the 38-cell mode displays all the cells which have been displayed in the 28-cell mode
and the two cells at the bottoam which have not been displayed in the 28-cell modes.

2.The 28-cell mode does not display one cell each at the top and the bottom:
the 38-cell mode displays the entire screen.

3.The V-blank period is about 5.6 msec in the 28-cell mode; it is about 4.§ Bsec
(shorter) in the 308-cell mode ‘approximately same as that on NTSC).

4.By developing software in awareness given to the PAL 39-cell mode, the software,

which is comason to NTSC and PAL and has sinimized border part even in the PAL ma
can easily be developed..

—

Un-displayed )
area 28 Displayed area

28-cell mode 38-cell noge

=9 ‘m the horizontal 40-cell mode)
Cell unit

@Scroll size 64 x 64 (V-scroll qu
40

386 28

¥hen the 28-cell mode is
changed to the 38-cell mode,
characters written in this
table are displayed as they
are. 32

When vertical scrolling is performed continuously (e.g., games played with vertical scr
0lling), it is delieved that there will be no problem even if the 28-cell mode is changed
to the 38-cell mode. :
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There are two types of backp RAMs:
O 0dd addresses in 208080H~203FFFH - - 64k bits
O 0dd addresses in 209000H~ 29FFFFH - - 256k bits

The same access methods as those for the work RAMs are used.
However, care is required for the following points.

O Data (initial values) in the backup RAMs is not known when the cartridge (pr
is shipped. The initialization must always be executed when the power is:
on. (In many cases, they are cleared to $FF when shipped from the faéto
but ‘thiscannot-apply for -all cases.) ,

O Data in the backup RAMs may rarely be destroyed. For this reason, the da
always be check and reproduced. Any important data must not
word (in the first address) and last word (in the last address)
high possibility that data in these word may destroyed.
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