a game might enter a spin loop to count the length of time before a player presses
start for the purpose of getting a random number seed. The timing resolution of a
CPU spin loop is far more precise than the time resolution of a modem, so the
two game machines will certainly measure the player reaction time differently,
resulting in a different random number seed.

4.2. How XBAND Synchronizes Existing Game Cartridges

Multi-player Sega Genesis video games played across XBAND must be carefully
designed to 1) accept controller input from the remote Sega Genesis system, 2)
maintain synchronized execution between the Sega Genesis systems, and 3) have
appropriate options for networked play. Clearly, games which are designed from
the start with the knowledge of the XBAND Network and Video Game Modem
can design in these capabilities. However, cartridges which are already out on
the market require these capabilities to be added in the field. The XBAND
Network and Video Game Modem work together to make these in-field
extensions possible.

The process goes as follows: When someone hits the “Challenge” button to
register for a match, the XOS running on the XBAND Video Game Modem dials
into the XBAND Server and uploads the checksum of the cartridge that the
player wants to play. The XBAND Server checks to see whether the cartridge is a
supported XBAND game, and if it is, it downloads to the XBAND Video Game
Modem a “Game Patch” which contains the code necessary to augment the video
game cartridge to make it function properly over the modem. When the XBAND
Videco Game Modem connects to an opponent and the handshake is complete,
control is passed to the video game cartridge. The video game cartridge executes
as it would normally, except for the changes to the cartridge provided by the
Game Patch. These changes route the controller reads through the modem to the
remote Sega Genesis machine, resolve synchronization issues between the two
systems, and record results of the game execution for later reporting to the
XBAND Server. When game completes, the XBAND Video Game Modem hangs
up the phone, and control returns to the XOS.

The custom chip in the XBAND Video Game Modem provides a very flexible set
of capabilities for augmenting the execution of a game cartridge. The chip
permits you to make any change to a cartridge ROM that is needed to make it
work on XBAND.

There are a number of ways that a Game Patch is developed for an existing
cartridge. Ideally, it is developed by the programmer who wrote the original
game cartridge, but often this person is not available. In fact, sometimes the
original source code for the game is not even available or is commented in a
foreign language, rendering it unreadable. Catapult has found that given the
relatively small changes required to augment a game for use on XBAND, it is
quite feasible to get the game to work from the object code using reverse-
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engineering techniques, and several of the Game Patches on XBAND were
developed using these methods.

The following sections cover the basics of game synchronization, and give
several examples. If you are designing a new game, we hope that this will cover
enough of the “gotchas” to keep it “sync clean”. If you are developing a Game
Patch for a game that is already in the field, this should give you a starting point
in understanding key places where the game must be patched.

4.3, Synchronization Approaches

There are two main communication approaches that are used between video
games to maintain synchronization: Game State Communication and Controller
Communication.

With the Game State approach, game state information (such as player position,
number of enemies, number of lives, etc.) is transmitted between the game
machines. This approach is commonly used in point-of-view games. The
advantage of this approach is that the games truly free run on each machine and
data is only sent when there is relevant data to send. For example, if the two
players are in different rooms, only information that might affect the other player
is transmitted. The disadvantage of this approach is that a great deal of
information must sometimes be transmitted in real-time (e.g. if both players are
shooting at each other). If you are using this approach for your game, then most
of the discussion that follows does not apply to you since you are just trying to
achieve identical game state (not identical execution) on both machines.
Synchronization issues for Game State approach games are quite game-specific
and are not addressed in this document. Please contact Catapult for more
information.

With the Controller Communication approach, player game controller input is
transmitted between the game machines. This approach is commonly used by
games where all players are visible on the screen at the same time such as sports
and fighting games. The advantage of this approach is that there is a relatively
small, fixed amount of data that must be transmitted, allowing the data to be
transmitted every frame time, thereby allowing real-time response. The
disadvantage of this approach is that it requires identical real-time game logic
execution on both game machines. The following discussions review the issues
surrounding the synchronization of Controller Communication approach games.



5. Game Design Guidelines

This section provides a number of guidelines for game design that either avoid
synchronization problems or suggest architectures in which the synchronization
problems can be controlled.

5.1. Random Number Generators

DO:

« Implement a single random number generator routine in your code that starts
from a settable seed and follows a reproducible sequence (mathematical
algorithms work best). The random number generator should only be called by a
single thread of execution (i.e. either the main game loop or the VBI routine, but
not both). One of the game machines can determine the initial seed by any means
you wish, and then it will transmit to the other game machine.

DON'T:

« Don't scatter random number functions throughout your code. Call to a central
routine!

e Don’t implement an irreproducible random number sequence. For example,
reading the HV Counter or using whatever register D0’s value happens to be
upon entry to the VBI routine are both no-no’s.

 Don’t call the random number generator from more than one thread of
execution (e.g. from both the main game loop and the VBI routine). VBI will
occur at an unpredictable point in the main game loop. If the random number
generator is being called (or the seed is being updated) in both threads of
execution, the sequence in which it is being called will be unpredictable.

5.2. Battery-Backed Cartridge RAM Usage
DO:

* Provide a mode whereby the current contents of the battery-backed cartridge
RAM on your cart are not utilized by the game logic. Careful! Make sure that in
this mode none of the game logic considers the value of the RAM.

DON'T:

* Don’t leave stray references to the battery-backed RAM in your code for modes
that supposedly don’t consider the RAM (e.g. Exhibition mode in sports games).
Such stray references result in subtle synchronization bugs that only come up
when one player has a particular value in the RAM and the other player does
not. They are a hassle to track down.




5.3. Sega Genesis DMA Usage
DO:

* Utilize DMA as you normally would in a game, but make sure the DMA is
complete and you have returned to the main game loop when the next VBI
OCCurs.

DON"T:

* Don't have giant DMA operations that extend through one or more VBIs. This
may result in a different number of VBIs occurring in each game machine.

* If you decide how many DMA operations you do during a VBI by checking
whether vertical blanking is over or not, don’t use the number of completed
DMA operations in your game logic. For example, you are in the VBI routine,
you are doing a number of DMA operations, and before each DMA operation
you check to see whether you've run out of vertical blanking time. Because of
variances in execution speed, one game machine may report that vertical
blanking is over, and the other one may report the opposite. If the main game
loop makes game logic decisions based on the number of completed DMA
operations, the games will get out of sync.

5.4. Controller Reads and the Main Game Loop
DO:

* [deally, read the controllers only once per game loop, before the start of the
game loop. It doesn’t matter whether you read the controllers during the VBI
routine or in the main game loop (although Sega encourages you to read the six-
button controllers and the multi-play adapter during VBI).

* Often, a game loop is so long (e.g. 3 frame times or more) that the controllers
must be read more frequently than once per game loop to provide adequate
responsiveness. There are two approaches to handling this situation:

(a) sample the controllers each VBI, but create a data structure that reflects
the controller behavior through the duration of the game loop (e.g. Up on
2nd frame, A and Right on 3rd frame), then feed this data structure, all at
once, into the next game loop. This data structure, rather than raw controller
data, will be transmitted to the other game machine, once per game loop.
This is the preferred method.

(b) sample the controllers each VBI, but only feed in the updated controller
information at predictable points in the main game loop. For example, if
you have 16 objects on the screen that are updated in sequence in the main
game loop, and it typically takes 8 frame times to update them all, feed in
each VBIs new controller value after every two objects are updated. Take
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care to design your code such that the game loop is not usually held up
waiting for VBI. There are a number of other subtleties that must be
considered since we can’t be certain that both game machines will have the
same number of VBIs per game loop. Overall, this is a doable, but tricky,
solution to the problem.

DON'T:

 Don't sample the controllers asynchronously to the main game loop and feed
in their values at unpredictable points. It is critical that both machines utilize the
same controller data for the same game logic. Since VBI will occur at
unpredictable points in the game loop, controller values that are sampled at VBI
and immediately fed into the game loop may result in differing game logic
between the two game machines.

5.5, Game Loop Duration and Game Logic

Game loops typically are longer than one VBl in duration. Unfortunately, it is
often very difficult to predict how many VBIs of duration a particular game loop
will take, and in fact, for the execution reasons mentioned above, it is quite
possible that the two game machines may take a different number of VBIs to
execute the same game loop code.

Also, there are situations when the game logic execution is the same on both
machines, but the display code execution is vastly different. Point-of-view games,
such as racing games, that are split screen when played on a single video game
machine, can be full-screen on each game machine when played on XBAND. The
game logic is the same, since the state of both players is updated on both
machines, but the display code for each player’s point-of-view could be vastly
different. Consequently, the execution time per game loop on each machine can
be different.

If you can predict the number of VBIs that will elapse in your game loop easily
(i.e. both machines can determine in advance the worst case number of frames
per a given game loop), that simplifies the synchronization problem significantly.
But if you can't (don't feel bad, most games can’t), and you need to consider the
number of elapsed VBIs in your game logic (e.g. for animation speed regulation),
Catapult has developed a synchronization technology that will maintain sync
between the two machines, provided you stay within the DOs and DON'Ts
guidelines.

DO

* Ideally, create a game loop with a predictable number of VBIs. For example, if
you have a list of routines you need to go through in your game loop, and you
have a worst case execution time for each routine, you might be able to
determine how many VBIs will pass in the game loop. If you happen to complete
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the game loop sooner than worst-case, you would wait it out until the predicted
number of VBIs has elapsed.

* If you don't have a predictable number of VBIs per game loop, and the number
of elapsed VBIs is used as part of the game logic (e.g. for animation speed
regulation), then make sure that you use a single variable that contains the
elapsed VBIs of the previous game loop. This variable will be controlled by a
synchronization mechanism available from Catapult to maintain synchronization
between the two game machines.

* Don't use the number of VBIs elapsed in the current game loop in your game
logic. If you need to use elapsed VBIs for speed regulation, use the elapsed VBI
count from the previous game loop, and make sure you use a single variable to
store the value.

5.6. Using Sync-O-Tron™

Sync-O-Tron is a technology developed by Catapult that maintains
synchronization between the VBIs of two video game systems. The technology is
available for your use by your game while it is running on the XBAND Network.
It provides two key advantages.

First, Sync-O-Tron often simplifies the development of synchronized game loops.
Without Sync-O-Tron two free-running game machines can drift apart by an
entire frame within 2 minutes. With Sync-O-Tron you are guaranteed that both
game machines will always be frame synchronous to each other.

Second, Sync-O-Tron reduces communications latency. Without Sync-O-Tron
there might be as much as a full frame of skew between the two game machines.
To allow for this worst-case scenario it is necessary to add an additional frame of
latency to the communications. With Sync-O-Tron there is always a fixed

relationship between the VBIs of the two systems and minimum latency can be
achieved.

Sync-O-Tron requires a very small routine that runs in VBI once per game loop.
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6. User Interface Considerations

When a multi-player game is played over a telephone line by people who don’t
know each other (and can't talk to each other), there are a number of user
interface issues that need to be considered. Although it is possible to get existing
multi-player games to run “as is” on XBAND, we have found certain user
interface changes are essential to avoid disputes between players and
dissatisfaction with game play. These issues are discussed below:

6.1. Fair Access to Critical Controls

« Have a means for either player to gain access to critical controls without the
other player interfering. Don’t create a situation where one player who is faster at
pushing buttons can prevent another player from accessing an important control
screer.

e Have a reasonable time-out for every screen so that players don't tie up the
game indefinitely. Don’t create a situation where both players are required to
push a button for the game to continue. One player may deliberately try to delay
the game just to be obnoxious. Also, sometimes players are out of the room when
the game starts up (which means they forfeit). It is fair that one player should be
able to play the game from beginning to end if the other player is not there.

6.2. Tournament Mode

* Provide a tournament mode which has locked game play options (e.g. fixed
game duration, secret power-up codes disabled, battery-backed cartridge RAM
disabled, etc.). Don't leave it up to the players to amicably agree on settings for
modem play. Decide on what is an appropriate tournament configuration, and
lock it down.

e Make sure any options that should be available during a tournament should be
settable by team. Don’t provide options that affect both teams in tournament
mode. The players will literally go back-and-forth, fighting over the option
screen. If options can't be settable by team, then lock it down to a fixed setting.

6.3. Non-gameplay Features during Gameplay

* Provide reasonable limits to non-gameplay features that may delay the game
(or annoy the other player). For example, if you provide an instant replay feature,
you might want to limit each player to one instant replay per quarter. Don't
expect the players to discipline themselves in the use non-gameplay features.
When they are losing, some players will do anything to annoy the winning
players.
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6.4. Call Waiting and Line Noise Dialog Boxes

* Provide a means to display text during gameplay to alert the player about Call
Waiting or Line Noise. The text will only be displayed when the game is frozen,
so if characters need to be moved off the screen during the display of text, they
can be moved back after the text has been removed from the screen. Don’t rely on
players to guess what is going on when the screen freezes during a Line Noise
event. Also, if you cannot display text during Call Waiting, then the game must
be terminated when the Call Waiting event occurs. When the player is done with
the phone call, the game must start again from the beginning.

6.5. 4-Player Controller Allocation

* Make sure that during tournament play the controllers are allocated as
controllers 1 and 2 against 3 and 4. Although it is interesting to split players in
different configurations, it is very confusing, and usually results in players not
knowing what is going on. Don't assume that the players can talk to each other to
decide on a controller configuration.

» Make sure that all 4 players have a chance to join in the beginning, but there
should be no additions after the game begins. We have found that players get
very upset when a person joins in later in the match. Don't let players join in at
any arbitrary time. Limit it to a single screen and make it very clear how many
players are playing.

¢ [deally, you should have a tournament mode for 1-on-1 and 2-on-(1 or 2}.
XBAND will eventually provide special matching for people who only want to
play 1-on-1.
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7. Special XBAND Features for New Games

The following features can significantly add to the game play value of your
games, utilizing the special capabilities of the XBAND systems. These are just a
few ideas. If you have special needs or a really cool idea, let us know, and we'll
see if we can code it into XBAND.

7.1.  Full-screen for Point-of-View 2-Player Games

If you are currently splitting the screen in your 2-player point-of-view game, you
might consider a full-screen mode when playing through XBAND.

7.2, Updated Stats Throughout the Season

If you are writing a sports game with real players, you can have the player roster
updated with the latest trades, injuries, etc. whenever the player logs into the
XBAND Server. Catapult is working on content relationships to pr::-wde you
with this data for your sports games.

7.3. New Levels, Mazes

The XBAND Server can download new levels and mazes for RPG or DOOM-like
games, within available RAM constraints.

7.4. Eight-player Games

XBAND can host 4-against-4 games for teams of players using multi-play
adapter in each game machine.

7.5. Multi-Way Gaming

In the future XBAND will be able to support multi-way gaming for 10s or even
100s of simultaneous players, competing against each other in the same game.

Contact Catapult for more details if you have a game that would take advantage
of this functionality.
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7.6. Handicapping

Your game patch can provide information for the XBAND Network to use to
handicap players. For example, you could start out a better player in a fighting
game with a pre-existing “damage” level, or assign a higher point level to blows
he/she receives.

7.7. Bug Fixes

Your Game Patch can include bug fixes to your game. Whether the bugs are
crashers or just imperfections that should be fixed, it is trivial to use the Game
Patching mechanism to fix the bugs when the cartridge is played on XBAND.
Indeed, most of the games running on the XBAND network today have been
patched with bug fixes.

7.8. Your ldea Here

If you've got a unique idea for information to store on the XBAND Server and
integrate with vour XBAND savvy game, we're interested in hearing it. Contact
Developer Relations at (408) 366-1735.

XBAND, BANDWIDTH and Sync-O-Tron are trademarks of Catapult Entertainment, Inc. All
other trademarks are of their respective owners.
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Addendum 1- Abstract from Page 2
Joysticks/Peripherals

It is possible to connect various peripherals to the 1/0 part other than
joysticks. Each peripheral has its own ID code and it is possible for the CPU
Lo check the code to identify what is connected. Be aware that thére are:.
some Master System peripherals which cannot be identified I:tg thls methﬁd ;
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Addendum 3- Abstract From Page 1

1} When the Z80 Cannot Do a 68000 Bus Access

There are times when the Z80 cannot read or write good data in the 68000's
adaresses If the the 68000’s bus cycle accesses $A100XX prior to the 780's
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If the program structure uses something like V_INT for sync, there should

be no problems as long as it is set up so that unfavorable bus access
patierns are not created.
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Addendum 3- Abstract from Page 2

2) When Using H_INT and V_INT with a Genesis Program

when the VDP register *0's IE1=1 and register #10=00H, H_INT end V_INT
are createa_} with the timing scheme described below. However, a problem
occurs during No. 224 H_INT's timing. Since the amount of time whichis
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1) Set register #0's IE1=0 before No.223 H_INT ends in order to prevent
No.224 frigmy occurring.

2) Set register #0's4E1=1 before V_INT is accepted in order to make H_INT

. valid {i.e. No. 224 also becomes valid.)
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1) Set the 68000's SR=25%X before No.223 H_INT ends in order to prevent
No. 224 from being processed.!

2) Restore the 68000's SR prior to the end of V_INT processing (Enables
M0.224 processing).

3) Process No 224 H_INT

"Warning:  When manipulating SR, make sure nat to destroy the flag.
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6) Receiving H_INT {No.225) in part 4), processing occurs again.
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Addendum 3- Abstract from Page 4

4) The Interrupt Problem During Data Transfer

Pert 2) discussed the problems encountered when using H_INT and V_INT in
8 program. The same kinds of problems occur during a) an INT involying..
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H_INT data reception; and b) an INT involving Y_INT and data recaﬁi"i"n’r"ﬁfiiii iiii
(Refer back to part 2) for details.). a4
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During data reception, the receive flag is set at thé same timie of the INT.
The receive flag is cleared when the data.is read by thﬁf%ﬁ‘ during data
reception” which does not overlap with H_{NT;:hen H_INT occurs again, it

e e e e S ey

overlaps and passes as the second "INT durﬁm data ﬁﬁﬁ’éptmn After this
occurs, the receive flag is left nj; clear statys® &

?'i

Solve the problem by dlacnmmﬁi;@ @&Eﬁmﬁen the “INT during data reception”
and the H_INT which passes as the “INT l]LIEIﬂQ data reception.” This can be
determined by t:hec:kmg ﬁn the statud: E.i Ahe receive flag.

Solution in theﬁf guﬁaxm,

?""1""’#
s b M 5@-.{#3#
A -a-:-'-a. .a. %v\{ :.'\.-'\. q._.:.\:..:.\:..:q.-:

asv S 3
el
''''''

aaaaaa

seme tgpwi*mmq@ 5 V_INT

o
o
v

'\.'.'\.'ﬂ' { ? {'ﬂ- -
-
o
e

-\.
o e +?{?"'€ K'ﬂ' e
;;;;;;;;; b

mmmmmmmmmm

;;;;;;;
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

1 fs yﬂﬁﬁﬁ%ﬁ:ﬁ%iﬂ mfferentlate H_INT and V_INT timing by using H_BLK,
i and the HV_ counter.

aaaaaaaaaaa

mmmmm

It is possible distinguish between the “INT during data reception” and the “H
and ¥ thal pass as the INT during data reception™ by analyzing the receive

Tlan.

Try to think of other solutions by using IEQ, 1E1, and 1E2 settings within the
YDP reqister.
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Addendum 4
. Regarding the DMA

When using DMA's other than F/L VR4 and VRSN COFF use the following
method to program

1) Send a bus request to the Z80.
2) Base tne DMA destmati on address set section in RAH

1) and 2) are used in all cases except FILL VRAM and.¥RA!
3) is used for WRAM to YRAM, WRAM to COLOR RAM, 4 WR

o

Il. Compatibility with the MKIll Mode -

VDP registers *11 through *23 cannot be writ Aless bit 2 of
register *1 is not set to "1.” 5 '

g
£t

Reasons:

e Registers *11 thrﬂu 23 are muskad fgr MKl mode's error trapping
purposes. h
s MKIII uses register

& The GEHEEIE --*"*f_--_

-a-:-'\-
B

“55! through =10
he reglster *1's bit2=1.

S make sure to initialize during power up (In most cases
data is cleared with $FF at the factory, however, don't

‘hotigh this does not occur frequentlg there may be occasions when the
data becomes garbled. Because of this possibility, make sure to check
the back up data and perform reproduction/retrieval processing.
Moreover, do not place critical data at leading and ending RAM addresses
since one word in both addresses have a high probability of becoming
garbled.
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B8EGA BOFTWARE DEVELOPMENT
AND GAME BTANDARDS

vvvvvv =
E R i R Y

The following Sega of America Game Standards Policy should serve
as a guideline for the development of Sega licensed cartridges by
defining the types of content and themes inconsistent with Sega's
corporate, marketing, and product development philosophy. SOA
will not approve cartridges (i.e., audio visualﬁ%rk,'ﬁ%i?ﬁ"ggagiﬁg
and instructions manuals) ity - T Gy

. with sexually suggestive or expli¢it contentj.:
i T iese '}EEEF

. which reflect ethnic, racial, religious, B -
nationalistic or sexual stereotypeés.or '
language;

L e

i which depict excessive graphig violerice;

. which use profanity:in any ‘fotm of which
incorporate language that csuld be offensive
by prevailing public .standards and tastes;

Sl
. which encourage or glamorize the use of
drugs, alcohol, or tobaccs;
i f% 7
. which QEEQHE@ overt political statement;
A which contain'depictions of symbols or groups

b

which are anianathema to racial, religious or
ethnic groups. .
i o

L o
st g
LA
cedn g "y

SRR S L,

. which'is a potential infringement of a legally
N Prmgﬂ%Eﬁﬂpﬁlght, or trademark

i
FeE

st
SEanrgRS
S EEE R o e

aaaaaaaa

It is not possible for a single document to cover every possible.

mmmmmm

eventuality: in .an area as broad and subjective as thematic
content. For this reason, these standards of guidance should be
cne of:common sense, practicality and prevailing public taste.

-----

STANDARD.POL
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GENESIS8 80 DEVELOPM TANDARDS

Revised 01/03/91

I. INITIAL DIBPLAY

A. The trademark, "SEGA TM", shall be displayed in the
center of screen. Logo code will provided by SEGA.

B. Check the control pad(s) while SEGA logo is displayed.
If no control pad is connected, or only the 2P control
pad is connected, make the loop as follows:

fffffffff
mmmmmmmmmmmmmm

Lo
mmmmmmmmmm

SEGA logo - Title - Demo - SEGA logo &  THEm

(While no button is pressed.) y ﬁﬁn D
If the START button on either uuntruafif":ﬁ%s pressed,
 the game title should be displayed, If‘ﬁ%nxPlayer it

controller is connected, a huttmm {t:bs will exit from
the Logo to the title. Another/press should exit the
title. S5 MEWJ j‘ﬁm%ﬁ&g@ &

!-'-ﬁ- e -":"-'3"-'#

II. TITLE DISPLAY

Heh

A. Display the title sequenn%rﬂé”

BUTTON". If any button on eit ux'muntraller is pressed
at this point, the ﬁﬁg:tfﬂpt;ﬁn Select screen shall
appear. &

331
pxoed

W

Exlt via any butten, but

-;;'::-::- %ﬁﬂfﬁn
E.éﬁﬂalcenseigsn ware
1) Iy 87 TEKKON

ﬁﬁ%r : 7 PROGRAMMED GAME © 1990 SEGA
i ?ar éﬁﬂﬁequlred by contract.)
G After.t %%tltla sequence the screen automatically
J;ﬂmﬂﬁiprn ﬂgﬁﬁb the demonstration mode within 5-10 "seconds.

l\h'\.l\?:\' @-:-.HH-

demnnstratlnn.

B. Turn on the sound. (If not already on)

C. If the START button is pressed during the demo, the
Logo screen shall appear again.

STANDARD . POL : 2
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D. If the START button is
SEGA logo shall appear

POWER ON

SEGA

CHAMPION
FINGER
WRESTLING

PUSH START BUTTON

©1990 SEGA

5
el e Dl S e e B D,
- Bt

b
et
Py g

not pressed during the demo, the
after a certain time.

SEGA logo screen

When the START Button is

pushed or after: "%géf:; "
interval of about N
seconds. : R

s o

i !
e e

.::-::-
R
VIR

Tl

A
{

-

L

Y
2%

IfﬁETART button pressed,
.go on to game screens.
Otherwise in
approximately 5-10
seconds

10-20 seconds
Return to SEGA logo
screen. If START button

is pushed, go to Logo
screen.

ﬁtart;nptiun screen is required with the exception
ansferred games and games which might lose their

B“F Control pad maneuvers and screen display

Selection shall be made by moving D-Button upward or
downward or left & right and pressing the START button.

= s
o
==
o
-
- -
"
. S A =
V. . BTART “SCREEN
s
I & e
A AL N
g R
24 e
Lt '\-:-’%-%
s n =
A -
.-:EE-\H-W-:-\. A‘ ®
B =
FARSR LY ir
TTRESERELL.  AEIRH
FEREETEL. JRURTE
1.333:,. HiE P
it Ehi>=
AR
whin g
-\:-.:.-:-\:-\.s-ga
S,
?3¢$$£ 3
Tt
LR
STANDARD .POL
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One Plaver

1 PLAYER BTART
OPTIONS

If the player selects 1 PLAYER START, he can play alone.

Two plaver simultaneous play

1 PLAYER BTART

[T,
. vh#ﬁ'\?‘x#s T
PE e .
e e e e e e D e o e e e
At Al e e S
ey el
_n R e
den 0
r i e
. o e
£ B
1 e
™ L] == = o T e, ot iy St e o, ™ el e S 5 i S, S g i e i g (e e e el i STt o o L o e e o
?????
Hor e
R
1P control pad onl o i E
s b b
Fit s PR
mm" . e e e L]
Z e e

Although the screen indicates 2 PLAYER STAS Quthﬁﬁﬁﬁﬁﬁﬁg

shall be controlled so that the player cannct select it.
In order to make it clear (whether thé pi yer gan select or
not), different colors should be used L e, g
Al SR E &
When the player selects 1 PLAYER 8 e Gan play alone.
L
1P and 2P control pads 5£?¥

T,
a. When the 1P control pad's ‘% button is pressed:
1 PLAYER START .
2 PLAYER SBTART %%
OPTIONS

i,

.

o,

¥

S i ;

: :

The play&rfﬁhn select: ﬁ%hree; however, the player
By

can only p with 1P @bntrol pad.

2 ClH@ player can play alone with 1P
ﬁ}f"‘ side.

o

2 players can play simultaneously
(1P control pad controls the player
1 and 2P control pad controls the
player 2).

STANDARD . POL : 4
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............................

3 When the 2P control pad's START button 1s pressed:

1 PLAYER START
2 PLAYER SBTART
OPTIONS

The player cannot select 1 PLAYER BTART and he can only
control the 2P control pad.

2 PLAYER BTART -

4. Two

a.

s,

++++++++++
¢¢¢¢¢¢¢¢¢

L] ve-'\-:-ﬁ:-'%%%%

- "

o xtgémw

. o e
LA L

o oD o e e D,
SRR E o
oF -:-:-'f:-'-:- %3 .. ot
xp ¢3 b a3§

-\:-z: _:.E-\:- L
K]

2 players can play simultanecusly
{1P control pad controls the player
1 and 2P control pad controls the

FAREY-F1-K RN
player 2}. s
- A g MY
eE o T A
pers e
L Rl S L
it te pl if licabl & o
player alternate play (if applicable) i s
Sigh
@@@@@@@@@@@ :
vids N s
. EL%d
1P control pad only Lhin 7
mﬂ:} i e
”*’*f&at ﬁﬁﬁﬁﬁ
e
1 PLAYER BTART :
2 PLAYER BTART it
s P
OPTIONS 5
3
=
-
:

the __
side.t:

plaﬁrﬁ%ﬁplay alternate with

1 PLAYER START -

2 PLAYER BTART -

gﬁ side‘control pad.
o oo *eg; 2
Option Screen E .
&

LEVEL ¢ ERSY .
PLAYER _f%% 5 e

Wthﬁéﬁiayer selects OPTIONE8 on the Etartfuptlun
: 4 option screen shall appear.
iRt

e player can select items by prassing D-Button upward
ownward and change by pressing D-Button sideways.

STANDARD . POL 3
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How to return to the title or option screen:
Select EXIT and press A, B, or C button or press the
START button (the placEment of cursor should not

matter).

The following options shall be implemented when

applicable:

LEVEL - Difficulty setting

PLAYER - Number of plavers

SOUND TEST = Sound test

CONTROL - - Control setting e

RAPID - Continuous shooting setting g
V. PASSWORD/NAME ENTRY SCREEN T HNE

.-\.‘ﬂ- o {-ﬂ-!"-ﬂ-?’#."
-ﬂ-

A. Select a clear font so there will be naﬂﬁmnfuslﬁﬁ

{
'ﬂ-C
s
b
ik
e

e.g., 0, 0, o, and Q, 1 and 1 N&V”*ﬁﬁ

e el e
? W + +?’+"'€+""+""+""+""
!-"" }{-ﬂ-{} -ﬂ-"w."‘---ﬂ-""-ﬂ-""@-""ﬁ::

Passwords should be 12 :haracte s or less. It is a
good idea to subgroup them and usé different
colors for each. Do notiuse punct imh marks or BOTH

upper and lower case letters.:.
l.-\.-\.-.-\.-ﬁ-.-\.-\.-..
=n -ﬂ-h-ﬂ-h-ﬂ-h‘ﬂ-ﬁ-ﬂ-? R -\.-Q-
:-{ el o, o e el el o -
b e B e By
b e e S
oo T, e S e
B H E - - s "--ﬁ-h??-ﬁ-};?
aneuver £ g g5
..... B = i
. A, v -l b
A e s
mn s e o
=t el
b o
ol el
& :
PASSWORD & s %
e, o ol el el e, e A
e e el Ll e, g e
+ﬁ+¢+ﬁ+ﬁ¢ﬁ¢ﬁ+h¢h+ﬁ¢x-ﬂ-h\ R
e e B e e :--\.-ﬂ-
s i e .-\.$:-+h-ﬁ-:- +ﬁ+--ﬁ-h+ -
¢.+¢+ﬁ+ﬁ+h¢h+h R T + +

1. To enter password or mamﬂ, select letters by D-
Buttonsand entexr by button C.

2. When *ﬁnlshed ,pﬁ%wthe cursor on END.

3, To deléte letters, hold button C and move the

ﬁﬁ%ﬁ; r the D-Button or use RTN(return) and

BEb{procesd ”“m”?“°} Function.

4. mﬂﬁven if thﬁﬁﬁaEEWﬂrd is wrong, the letters entered

#" shall not Be erased.

HEL_ “Movementi6f the cursor shall be a loop (up-down-
Tett-gignt).

o

-\.-.-\.-\.-

-ﬂ-
ek -:-\:- o

“51»&3

Wne tha reset button is pressed, during DEMO, the

~ screen shall return to SEGA logo (the high scores, the
. +option settings, and the password should not be
i““cleared].

B. During the play, the start button shall work as the
© pause button. During the 2 player simultaneous play,
both control pads shall be able to pause and cancel.

STANDARD . POL S
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C. During pause, the Eﬂund1shall be silenced. The
background music only shall continue immediately when
the pause is released.

D. The pause function shall not wnrﬁ when the SEGA logo or
the title logo are displayed or during the -
demonstration.

E. PAUBE shall be indicated on the screen during the
pause,

NOTE: Adventure and role-playing games ma o 3
SL requlre
the pause mode. Yﬁﬂﬂtgﬁgﬂh

e e
o

i -
Eary e e
PR -y
s e T i s
E o
et e
b ot
VII BASIC MANE . 5
an s e
* I UVERS DURING THE GAME PLAY 3 i
e oS s S -
e e,
SR PSP )
el e el e e o e e T o -
S e L ot
e KRR R S

A. General Maneuvers (may vary based on specific

requirements of individual games) ... i
SHEET i3t Ry
& am ifeits

START Button Start/Pause. i w0

D-Button Used to determine the directions.

e

Button A Special functions and:.raré maneuvers.
Button B Passive maneuvers such as CANCEL.

Button C Active manéuVers such'as DECIDE.

B e e e S T
o e e e e e e,
- o e e

k= o R e R e e

B. Sample Quick Maneuvers for ‘actiofi &nd shooting games

1. 2 actions (eig., Ghouls:
II) 4 T T

'n Ghosts, Thunder Force

-
A
e e et

e R g
-

Butteon A Juﬁﬁ}Suh,ﬁhot
Button:B Shot/Main Shot

Button ¢  Jump/Sub Shot

P
]
S

e
2. 3sactions {e.g., Trojan, Altered Beast)

aaaaaaaaaaaaa

: L e

A o .
o
-

Button A sPunch
b v _ + Kiek
stnnne, Buttom G Jump

£
e
rl.r.
it
o
=
v )

Fy

cémksanﬁ§§§§lgﬁ Maneuvers for role-playing, simulation, and

Button A Decide/Opening windows
Button B Cancel
Button C Decide/Opening windows

STANDARD.POL ' ¥
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2. 3 actions (e.g., Pﬁantasy Star II)

Button A Check Special functions
Button B Cancel ;
Button C Decide/Opening windows

D. Others

Even if there are two actions for the game, all buttons
should be utilized. It is convenient if m;neuvers can
be changed in the option mode.

VIII. CONTINUE/ENDING

A. CONTINUE

The CONTINUE shall be limited tg a certiin
L} ey ool i e
times. SN,

k" i

FoimE 2

i) :

The screen should return to the SEGA |

seconds. i h

o

el
R
e

..... D e
O N B e

RS e
] R

g ai i
B. The ending screen shall nntéhﬂgﬂﬁ%g%led, but it can be

=

exited via the START "button..
:-fl. e

-
o +
i ¥

=
T =
A E
-

The screen shall returfn to thé SEGA logo after the

e e e e

ending (after 10-20"seconds).

pd
A2 s
i E
e & o
e T iy
i R e
Flcborea et
FE T
IX
- 3 ] i
& i
e *
e
a

e
i

o
el
=
-
o
e

e
o

A. This shall appedr for 60 seconds and then the screen
shall:display SEGA logo.
o e

oy .
L -

B. Pgﬁsst&g tq; %@ART button while GAME OVER is indicated
;fﬁ§%§ ggysqﬁ;na screen to change and show the Sega
ogGE ¢ i

i,
el e e e e e e
g ey "':i"
SR e, o
e e R Coal
AR PR S R
T ':-?'\-‘R:-\:-‘P-\:-'?:;vk' -
S R e e L,
mmmmmmm o

ffffff

e Bl e
X &
« 0 CONTENTB OF THE GAME
;;;;;;;;;;;;;; w

7

aaaaaaaaaaa e e

aaaaaaaaa e e A

- -
e e e e

e e e e e
e e e

. Foriimportant indications such as the score, there
-8hall be a two cell margin on the right and left side

" and a one cell margin on the top and the bottom of the
+~'screen (some monitors do not show these areas well).

Do not put important score, text or time information in

the top, bottom, leftmost or rightmost row or columns.

=

STANDARD . POL 8
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B. When background music composed by a third party is
utilized, pay careful attention to the copyright in
order to avoid any infringement therein. Copyrights
shall be secured for all 3rd Party music when
applicable.

C. HNames which are closely related to any particular
manufacturer, product, and character shall not be used.

D. Buttons shall work as soon as they are pressed, not

releaszsed, unless there is a specific approved reason
to violate this rule.

.......

,,,,,,,
,,,,,,
buttons i i
- .-\.q-.-c .-\..--\. -
,,,,,,
vvvvv
xxxxxxx

F. Indicatinn of Score and High Score Fans N o

el Qe A
e D] e el -'\-'\--'\-.-'\..'\.'\.'.'\.'\.' :-
e e e e I T
mmmmmmmmmm

High scores and previous players shall be up-to-date
scores shown on TITLE, DEHDHSTRAT;muqscréﬁﬁ§+

e e e
A
¢¢>+¢ e e
g

If 2-player game, then both smmﬁgg Eﬁ#@%&;& ‘displayed
simultaneously. Ty He

e .-\.-\.-.-\.-ﬁ-

e g
o {-ﬂ- e e e, e
{-ﬂ- e e e -'

G. Title music shall start when the ti&%ﬁTappaars and
finish before the demonstn&&imnxstarhi

e cl i D e e e

H. The title of the game and ﬁam&%“ﬁﬁﬁd within the game

shall not infringa¢ﬁﬁﬁm the”tradéharks of Third
Parties. 3

imply "copyright", “paten;“, or "invention" shall not
be made dur%ng creﬁitﬁﬁr“

ﬁ+av+

+

Js Develnﬂgﬁmﬁgﬂﬁ;ts may be included at the end of the
game, ° subject végmwggpprnval by SEGA.

R y?
S

Pt 2

L e

NOTE: In thE case wheﬁe any gquestion arises as regards the ITEMS
set forth ,ﬁﬁ tlm SEGA G&HE SOFTWARE DEVELOPMENT STANDARDS, or
matters £or whii

vvvvv

from time tﬁwﬁige agwfequirad consult with the SEGA Enftware
Department and resclve said problem subject to the outcome of

aaaaaaaaaaaaa

such,cﬁﬁﬁﬂltltiﬁﬁﬁ
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.. I.L.
4.17.193 111

ll. Corrections to the Manual

When discussing VRAM, CRAM
27 that byte access ks possible, ﬁfﬁ” T

after the VDP address register ks set

From now on, please consider the text regarding byte access in pages

22-27 as being null and void.

Corrections fo Mega Diive Addendum é, Page 3
ll. About Control Pads

left/right input & Impossible there are time
‘ § when sim
fatigue of the intemal rubber parts or force on the Wﬁm 2

Because of this, from now on, el soffware should have switch read muﬁ#ﬁm

process ﬂllﬂﬂm: ]
Ao el e
- g g S
o R o et e
£ e A
. s R T
S, e B
B e e b
e e e =
T S e i
B e +
e e
e R
R P
T e 3
el e o
R e S
e e e o0
R o
& . R
=t e
At R ey
F e T ol
e e e P
e e e e, e
norbr el e M e, P

famough the manual states that the 68000 moy sat the bafik idisters, however, I req
280.

this Is not the case. Please execute bank switching Inthe

il
ol e e
Pl . o
o b
B s
- e
o R o
e e n ey
T, B e Lo =tte=l
A S e e e T e, e
e e e e, e R KL e e e D e e
R o i e L e e g e D T Feal
el Sl e R o
R A s
e Rl
i
" =
L ST
ol -
ey e a
e e e
e e
S S
A gt
s R
] -
o P
A e
ik =
ot el iy
e e e S T
R A,
A e e e oo s i
e e S e e -
e oo L R A
et e e e o e e e L
; P e R
= e T
b o e "
e e e Lo A
R e b e
e e e F=-3 =
P H o
e E
P e
i e b K
Ay == g
A, £ e
Sohian s b e
o o B B
St hea e e .E“"
PR e, & 4
b SR P et R L = 3 .
e e, S " T,
B B i
SRR
A g
Sl
A, e e e o
ool e A e 4
A A b N
i, A A o e R A
A e A et A e i e e e
oty At i
o R ] e
Py e e e
P e o
o ol el
L e e
e e e el o
S A e AR s L
ok e e e o o e e o g
R e e L g B e e e
Aeh A, e e o L
A i o
e g e D e e
b, pLa
SRR
ol e S e e
e e
e e el o
o e e e
el e
B b o
P
e
AR
B

Wransiator's note: The page rumbers are rom he original Japanese-anguage manual,
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er, In redlity this is false.’ The
. an Instruction for a CPU word access (ex. afetch

I

e e ST

» the manual states in pages 22 through
reason for this is that
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SRR e 4.17.1991 1lr@@ e,

: 3 e " P
I’Software Guldelines
i fha g W

1) When accessing the 280 o !
beware of the ?ollawlng 109,50 Within e S6000' Mot rouling,

. :I W i muh m,lm

=2 L-"‘
)] Examabmraquasi to the 280,
' 2 -Confim exscution.
g inﬂﬂgawacﬂum
bus request s executed within
& Bt ey, T oA e
request  cleared within & S
?J' erfedufafomuurau. *:E:: ko

aava

ln nrhﬁple fhazaumanwtrnma
clocred in step 5). 280 bus request In effect, m»mhtrﬂs aﬂ&ﬁﬁl& i 4 l:

e e Y
uuuuu A e, i i i
A o e
SR ke i el .
an oCccurs, tha f SETEE e
r 5 ﬂccur o T e g
+ e e A
e, P e |
o e, O g ot
i A ey A e e e i
St b e e o
- el e e e g
m.iu e A e i =
B ekl
e s
* e, e
n B sl
= e b
B el e e L
l = e oty [
= - i e Bl A, e
3 s e e
s A A
.- m B e e
' A e
TRkl ) i
= e L e o

- i i e -:-.-c-:-.-a-:- b

v.-\.-ﬂ-.-\.i.-\.#.vﬂ-.{ o
L q._.:.\:._.\:q.;u:.\:. .:q._.:q.:.-.\:.:.:.\:. L
ke e e o e e

Disable Inferrupts prior to step 1). .

e e
e

S I e
i s b
e s £
:-'-::--:-:--a-:- i o
2) Problems ¥
u wk
scess .
e
e
e e, 2
:'H' ST o .-
-a- TS B s
1 SDM + R S o
-:--c-'\--'\-g-c'\- i
ops durlng the: SR
R i
o
prag
=
) oo
L ] 2
& problem :- P
: -
A Ly e
gtk :-.-\.-a-.-c-:-s-:-

The busy flog wa read In the FM sound generator YM2512 ik
was accessad i ihe Mega Drive): : Pl e

By R e e
R e e e
+'\-:+:-\.+ +:-+:--c:-'\-':- +-"
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J) Repeated Resets :

I The tuﬂu:urn goet out of conirol when resels are repeated
. Diugnnm of the problem:

¢
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the VDP ¢
The VDP Is accessad dght Gfter the resct ¢ fr_.ml:mﬂnuna\s the DMA,

@ DMA, then this access becomes Ineffective, . T 1o e VDP is executing
* The fix for the problem:

- Before accessing the VDP after the initlalzation p

e,

B
DMA BUSY status reglster. If a DMA Is being executed, do nmali-tﬁpt to n::?%

2 The problem sfill persists even ffer the precautions above are taken. .-

* Diagnosis of the problem:
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PR —r T

*  WAIT during Mega Drive VRAM READ

In the Mega Drive, during VRAM READ, when the following conditions are not met,
data may not be read correctly.

araLIr—-

VRAM Adc_iress Sat

1

VRAM READ
|
_ WAIT exceeding 116 CPU clock cycies
1

MNext VBAM Address Sat

During V-blank

VRAM Adr:_iress Set

.4__.
VRAM READ
!

. Wait exceeding 12 CPU clock cycles
l kS
Next VRAM Address Sat

As seen above, after the last VRAM READ is completed, WAIT is required before

the next VRAM address is set. With respect to VRAM READ, it can be read
continuously.

(Transkated by : .J.T./Feonary 24, 1993
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Sega Enterprises, Lid,

* SUPERTARGET IC 19

When 68000 CPU accesses an illegal area, “DATA ACKNOWLEDGE" signal may
not be sent back - causing "hang up” in the production unit. Depending on some
ROM emulators or ICE (+SUPER TARGET), even the emulator may hang up. To
avoid such hang ups, measures have been taken so that SUPER TARGET would

return ACKNOWLEDGE signal to the CPU without system hang ups. This is done
via iC 19,

As a result, due to this IC function, for SUPER TARGET to function normaily, the

hang up occurs in the production unit.Please take the following steps to correct the
problem:

(1) Before checking the software through SUPER TARGET + CPU. remove IC 19
from the socket.

(2} When using ICE (ROM emulator), IC19 may be removed. Reinstali the IC
should ICE (ROM emuiator) act abnormally.

(3) The above measures are common with the MEGA DRIVE and the MEGA CD.

11

—

|13

; 1000
t REMOVE (19

( SUPFEH TAHRGET

(Transiated by : J. T /February 24, 1993)
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Scot:

Fere is what 1 discovered in the past couple of days while working with the
Scaling Hardware,

Address §FF8002: Memory Mode
Priority Mode works as follows:
In Mode OFF all scaled pixel data is written to Image Buffer
In Write Up mode only non-zero scaled pixel data is written to Image Buffer

In Write Down mode non-zero data In Image Buffer is not written to by scaled
data

Address $FF8058: Stamp Size
RFPT : Repeat
This bit works exactly opposite as it is documented in the Software Manual on
page 19.

Address $FF805C : Image Buffer V-Cell Size
V(S04 : Specifies the number of vertical cells MINUS ONE in the image buffer.
ie. To get a buffer twelve cells tall you would store an eleven.

Trace Vector Info:
All Vector Values have fractional parts

Start Position : Has three bits of fractional data
ie. The Position one is represented by a value of 8

Deltas: Has 11 bits of fractional data.
ie. To get a step of one pixel, $0800 would be used

Hope this helps,

Jerry Bennett

If you lve uny yuestiony glve me a call at (818) 774-0600
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