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1. Explanation of Terms

ACCRE3 :
Refers to the operastion whereby dats is read from a storage device sueh as a
Ch=RNN driva,

Imuge bulfer

The data area to where dstx processed uslog numeric functions is vrittens -
The data strueture is the same as that uwsed by the GENESIS V-RIN.

Sybeodp . :
Data consisting of items such as CD timisg information
graphies dale, mte.

A proeess vhereby an original sound is divided into ting slices and the value
for each slice is converted into a digital eode (Ptl}f“?@ﬁﬁ;giﬁifiﬁggreﬁuancr
(Bz) indieates how amall the sliees are. The highar the sampling frequency
(the smaller the slices). the bigher the pitehes (frequenciss) that ean be
digilally eocoded. This Is the method used to digitize and stors music on CDs.

The CD sampling frequency is 44.1 kiz.

Sask time i
This value indiestes the amount of time required for the head of a data

>>>>>>>>>>

storage device, such as a CD RON drite, t& sova tp the location where

specific date 1s recorded, === oo

Stamp
This ters refers to the smallest unit of dats which can be processed using
vumeric functions. A slogle stamp.omn be either 18 x 18 dots (198 bytes) or

o

Data cache g ' ;
Yhen 2 disk drive. such us a.CD-BON drive, reads data, it is stored in a data

e
o
b

S o
\\\\\\\\\\ e

cache. where har ~based arror detection and correction takes place.
RAN, tha datm eacha iz a tunetine af the CD driva.

Thi:#ilﬁ;hquﬁéﬁﬁyiggiﬁhlrt of a storage device, such as a CD-EON drive,
which reads data direcily from the disk. The ters "pickup’ is used aost
commonly for op

[4:1
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This circuit performs volome adjustment. By chanxing the volume setting,
fade-iss and fade-nntx nf savaral miliseconds ecan be accomplished.
This elisinates the annoying "Pops” which ean otherwisa ba heard when settings

are changed. Longer fade-lns and fude-outs lasting seversl seconds can be
accomplished waing software.

Folygon
This is & CG(Computer Graphies) form expression which refers to sulti-sided
forms (polygoms) which are osed simgly or in mnltiples to display the lmages

in the computer. °"Hard Drivin'' (Atari) snd "¥ioning Ron® {Hnlen) usc ihiu
method to drav images.

GDC_(CD dats coptrolier) A
This is an IC thet performs error eorraetion, aceordimy to th Eh-
speeification. on the CD data sent from the CDD.

d

eeeee

CD-ROM system (compact dlu_uﬂ:ulmmmﬂ,
The name for a system combining a» Ellllls_ﬁpd A E*',,-

CD-RON drive g
Refers to the CD drive spetinn. Srunniggg@;ggﬁgi*;]n”

Compact dise F " ;?
The dise. : S T

RLA

The eirenlit that canvar%i-diitt;i?ﬁitaaiatu enalog data. Digital data stored

in memory or some uu;ioaf ltur:l; 3i?iﬂa iz eonverted inmto amalog avdio and
vrideo sleuals, elc:”

MEGA-CD s :?%L
The cnlnur.:n.l n i&i‘ . 4 m lrl‘r: dﬂllmﬂ #]Miﬂullr for the H’HHI!

(3]
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4. Hardvare Specificallons
(1) MEGi-IT

+ (DU ;
NC-68000 / 13.5 MAz
* RAX ;
788 kllobrtes (6 megabits) for programs, piletare data and spund
- data
B4 llluhrtes (§12 kilobits) PCH waveform memory
18 kilobrtes (148 kilnbits) CD-RON duta cache
8 kilobyrtes (84 kilobits) backup
¢ RON : g :
128 kilobytes (1 megabit) CD game BIOS g N
CD player sofllware ek
CD ksracke 5gggﬁw
.
¥ PCX A
8 chanpels, maximos sampling frllllncr' ligiﬂggh
+« D drirl o, v%%§§5
Access time: Naximuom 1.5 sec. = ..
Average 0.8 :ge. “* e
S, W
* Other g i 4
*CD player control I‘il% nwwwgn ‘the 1V screen.
+CD andio fedc-in and fade-put are supported.
*Rotation. enlargesent and rlﬂutm caleulation
funetions are. yg'nwnrtad. Mt
.< 3; \?ﬂ
J&Efﬂﬁi ¥ ME
+ (M0 SRR e
NC-88000, 7.87 M
1- m 3.68 mEy o
i, Sl
s RAN M | O
fw}rﬁ- §§1= kilobito) work RAM (also funotions as progras
ﬁauﬁ i, P RAN in €D mode)

illﬂiﬁ%ﬁi (512 kilobits) V-RAX
;luh;ful (64 kilobita) 2-830 program RAM
i%

m size: 320 (¥) x 234 (W)

ﬁﬁiulbar of disployablc colors: 84 from a palette of 5132 per
~ screen (highlight and shadow processing fucctions supported)

t Sound sourees

IN: 6 sound sources, P8a:

Noise: I sound source, PLA;
[ 4]

J sound sources,
1 sound wourcs
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3. Internal Configuratiom

{1) Configuration Diagram

GENBSIS  WEGA-CD
| R
~— BOOT-ROM 1N 3
VDP MAIN i SUB
. ! '.
CPU | BACKUP-RAN 64K | cCrU
Y-RAN 1 1ln sysiem i j PPREEE in CD
uait i '
| |
YORE-RAN !
T i E,

(2) Descriplion of Parts

(2-1) GENRSIS

Nadn CPU i -
When the GRNESIS and NRGA-CD are combined.. the :illlt is a system with two
CPUs (cxcludiag the Z-80A whish hamdles andio:functions).
lo order to dlt!irentllthﬁutrggn them, the CPU o Lhe CENESIS is designated
as the MAIN-CPU and the oné in the

o
e L
b AR S

sueh: kl bhlrinlgg ggp;* ‘In order to display anythiog oo the sereen 1t Is
nacassary tn put dats into V-RAX.

AN

This is BAN used exciusively by the NAIN-CPU. Since only the ﬁl[l-c?ﬂ ean
access it, it eontains the main gama prngrem, especially the code for
controlling the YDP.

[ 5]
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(1-1) MBGA-CD

The SUB-CPU (12.5 NE2) aetnally nperates faster than the MAIN-CPU (7.87 Niz)
snd is moinly rosponsible for tasks whieh only the SUB=CPU can perfora,

such as CD-RON monitoring oad control. Im addition, due to its grester spaed
iIL sometimes takes over numeric processing tascks from the NAIN-CPD, controle
data transfers to amd [rom Lhe grapblcs mumeric processing chip, etc.

This RON stores the basic operating program for the NEGA-CD a1 well as .
start-up graphics data. It is activated automatically when power is turae

to the MBGA-CD. Specifically. the boot RON contaims the design data and .
prograas for the title screen and CD vlayer operating screens: prograss for
the CD-G, ete. i

M i i _;gféaoaﬁ% S
The backup EAN is uscd to store programs. Consistiog ‘of 84 kilo

64 kiTobits of
static BAN, it is backed up by a battery built into the MEGA-CD unit.
The backup BAN area can bes used by multiple wpplicutions up 0 the llmltx of
its capacity. Backup RAN can be accessed only by the SUB-CPD.

RAN T, E: - i
. This BAN area is nsed principally as the program area for the SUB-CPU.
The programs stored here control the pperation.of the SUB-CEU,
Thongh this area can be accessed by the MAIN-CPU, the SUB-CPU must stop
operating while this 1s takiag place. Por thin reason PRA-RAN ix rarely
sccessed by the MAIN-CPU during games. (See next page for details.)

oooooooo
i

¥ord RAX A
This RAM area iz sainly use f;ﬁggggﬁ%;ﬁ@nsﬂn between the MAIN=CPU and the
BUB-CPU. Data from the CD-BON wh oh WAs read in by the SUN-CPU is passed to
the MAIN-CPU via word RAM. Word RAM €an be used in either of two modes:

1 B/1 ¥ mode and-3 N mode. Switching between modes is accomplished by software.
(8ee next page for:details.).
Y R

art 15"

re ~CPU and SUB-CPU?

t ¥hat 1s the 6 megabit buffer? 20 - RAM 4 (Uuh 0o

‘*°¥hat sre the main uses of PRG-RAN and word BAN?

i
sk

pS

[6]
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(3) Uring the & Megahit Buffer

(3=1) PRG-RAN (4N) (51D KT}

Four megabits of the total & megablis Lo Lhe buffer are uaed as PRG-RAN.
As stated sbove, this BAX is 2lmost slways used as 2 progras ares controlled
by the BUB~CPU. But this ares ram nlao be wsed as a huffer 1ike reguler RUN,
since it is, of course, eapable of storing data. In general, PRG-RAX is likely
to contein the following:

@ Prograas for controliing and monitorinx the CD-RON.

@ Programs for controlling the graphics numerle procesting chip. i

@ Programs for controlliag data transfers toc and from the NAIN CMU (word RAN
control programs). i

@ Programs to take over processing tasks from the NAIN-CPD.

® Dats resd in from the CD-RON. (In this sase PRG-RAN is boing used v a
temporary buffer for data to be transferred to word nm%“gcu n‘%wﬂ

>>>>>>>
>>>>>>

T HELERE TeRdemreear
1] ] !" B £ 44
. n 3 J &%& FhE wens SRR
R i e R T
Ry .
SUGEEE,  EGERE O
e £ o m S%
k3 T

(3-2) Vord RAN (M) (556K E)
In order to dlspisy dabs read from Lhe CD-RON by Lhe SUB-CPY s gast surccus,
the data must be transferred to the VDP, which i3 sontrolled )Y the HAIN-CPU.
In other words, the data sust be transferred from the BUB-CPU to the NAIN-CPY.
This task is accomplished single-handedly.by the word RAK. ¥ord RAN is net up
#0 that it oun operate is wlther of the following %uo modes in order to handle

these dats transfers efficlently. ;S e g

(3=2-1) 2 X Mode SN
In the 2 K mode, the catire 3 segabits of RAM oan be acecased at gnee,
Buwever poly wue ul ellber l,iﬁ,lﬂl-ﬂ?l HW“‘%W'{PF can mccess it at any

given time. This mode is suitadle for using the word BAN as a buffer for
transfereing large val data.
SRR i

SR
* ¥hen uslny the courdfiate :nui&l'ﬁgﬂinu of the graphics nomeric
processing chip (gee g:ic 10), the 2°K mode must be used.
oo A
o = # E-’;

MO ! SUB

«——— | CPU

MAIN| N0 WORD-RAN ‘| ACCESS! | SUB
W0 |— aM i dabankadbio] B8

Fig. 2) Nord RAN 2 M Mode Access!/No! Dlagram

[ 71
91/12/1%
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. (3~2-2) 1 /1 ¥ Kode

In this mode word RAN iz divided ioto twn mections (WOEDRAM O and WORDEAN 1),
allowing both the MAIN-CPY and BUB-CPU cach to accese one of the scotions at
the same time. The two BAM urvss cso be swapped (exchanged) Lemporarily,
allowing celculation results and the like to be exchanged quickly and thereby
taking good advantage of the twin-CPN arehitectare of the systes. This ande
1s =lso suitable for animation processing tasks in whish dats is rend from
the CD-ROM while ulher daia is being displayed st the same time.

¢¥hen using the full graphios fumetion of the graphics

oumerie processing’ shi
(see page 12). the ! N/1 N ande nost be nsed. Hr

WORD-RAM
MAIN/| accrss WORDRAN | WORDRAN |
cry | —e——— 0 1 |1—-
g ORI
.

M CAPILF ACCRES! 'IIJID!M lﬂ!DBf

e e e
B o T
e

s TN
5 et
. or oae EMED Diagram
o T Pty W‘k:}.
S ot s
iz B i

. —— (Quick Review Part 2> ! A

* Glve a specific example of & use for Pie-uaR,
* ¥hat are the special features of ¢h ‘two word RAN modes?

(8]
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4. Detailed Deseriptior of Fanctioas

{1) Twin CPls

The system's two CPUs, the MAIN-CPD and SUB-CPU, fusetion together as
“twin® CPUs. This twin CPU operatiom cam take twp patteros. Is the first,

the faster processing speed of the 3UB-CPU is ntilized directly to boost the
Aystes' s overall proeessing speed by having the SUB-CPU take over some of the
processing tasks of the MAIN-CPU. In the second, the NAIN-CPU and SUB-CPU
operate simultanecnsly in order to improve processing efficleacy. EETE
In this case the eapabilities of the system ara embanced becamse two
separate tasks can be performed at the same time. g

£

As was pointed out in the notes on the precediag pages, display fupetions ean

eeeeeee

S1L12A178  1TMO3%; (W £ LvE-TO0E0 8137437483;¢412/22

caly be handled by the MAIN-CPU and CD-ROM control is always peggéileﬂ by the ;?

SUB-CPD.

<lisage axampie>

Q@ Displaying imsges while readisy iz dals AR
¥hile the 8UB-CPU reads in data from the CD-RON, the NAIN:CPU
images on the sereen. =

-> Large volume aaimation proecssing ° ...
=» Full-graphlcs moving lmage processing, ete

@ Disvlaring images while verforsiat another proedssing task
While the MAIN-CPU displays images on the sereen, the SUB-CPU performs
soother processing task. Themiii o L

-> Graphies numerie processing and
-> Paster polygon processing p.
-> Elinination of delay in large ‘voluwe sprite displays

R & =
it

isplayiag Lts resuits

fffff
ot
A

<Quick Beview Part 3 — -

(8]
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. (3) Graphiocal MNumeric Processing Fumotion .

The REGA-LD incorporates a bullt-in graphies momeric processiog chip to
strengthen the graphics capabilities of the syatem. This chip is structurally
Iinked to the word RAM area and sll dats transfers involving this chip take
place in vord RAN. The chip supports coordimate conversion functions such as
rotation. enlargement and reductlion and a full graphies fuaction that allows
images to be dizplayad hy apacifying sach Individual dnt.

(2-1) Coordinate Convorsion Funotion (Rotation, Emlargement aad Redustlon) ..

(3-1-1) Basie Primciple

*he basic prineiple behind the rotation. enlargement aad reduction fanctions

ls simple coordinate conversion. An isage is writtem to the TV screeh AS

.....

rows of suceesslve dots followimg the scan lipes which run from left to.right, i

beginaing in the upper laft-hand corner of the scrsen and continuing dowmvard =
eraine

aaaaaaaaaaa

line by line. The basic principle of coordinate conversion is ts
from.where to trace the dots which form the original innge... X

The beginning point and direction of the trace then deternine
formula. :

Origioal image

fffffff
e (o

R : b o :
®.Irace .. o Sereen display

™

LY

--"""!IIili,

L:Laégthis method of traeing (picking up dots) becomas
<+ the conversion formula.

- EFEEE Principle of Coordivale Cynversion

1f the dots sre picked up by tracing the original image st 22 sngle as shown
in Fig. 4, redrawing the Lines in the normal waoner Etralght from left to

right vill result in a coordinate converted (rotated) image. This iz how
coordinate conversion works.

In this case, the linnur in which the original image is traced becomes the
coordinate eonversion formmla. Specifically, sinee the TV displays imaxes
line by line, it is only necessary to specify the pnint whara the pieking ap

[ 10 ]
91/12/13
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of mach line should bemin and the distanece which meeds to be traced (sxpressed
es A3 and Ay). The graphies numeric processing chip will thean do the
necessury celculalions and the reamlts (the coaverted imagc dota) arc rotarmed
to us. By specifyiag the parameters in differemt ways, operations such as
rotation, enlargonent and reduetion can be arcomplished.

(2-1-2) Rotaticn
The number of degrees the image is rotsted Lz detarsinad by tha angle nf the

trace llnes (dy/Qx). If we simply supply values of Ax = 1 and Ay = 1, the
original image will be rotated coumterclochwise 45 dexreevy

#1422

(tan®= Jy/4x =1 => = 45° . But it is ceesssary to keep in mind that: tf

the valuee dx = 1 snd 27 = 1 are used, the practical distancs to the pext
point truced will be v 2. When the image is actually displayed, rows of dots

¢ distance of 1 apart are drawn, so the size of the corverted image will end

>>>>>>>>>>

© 48 1/7°2 that of the origisal image. Thin mmana that in order to ratate the

originul imayge 45 degrees, while maintaining its correct dlleuiuﬁ"'
the parameters must be specified as 41 = 1//2 and .ar H

4x = 1: trace width (variable) Dot po

Comversion..
-

L2 dy=1

coordinate conversion process
deseribod above enl%f&ut-t ﬁnlr * single axis. If this rotation iz combined
with the '3 b #?f::t described 1n 2 1 3), the rotated imsge is tilted forward

or hg;purd rilnltin: in a second axis. This ie what is meant by 3-axis
rnttiifm j

foid

91/13/13%
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(3-1-3) Inlargoment/Redunction
For enlargemsni ur reductlon which does mot ilmvelrve rotation, it is
sufficieat to specify the 4x value only (4y = 0 in all cases).
In thiz case, the eloser together the lines of the original imaga ars tracad
Lhe larger the converted image will be (becamae the display dot positions
are fixed). Consequently, speeifying Ax < 1 reguits in enlargement and
speeifying Ax > 1 resolts in radeetion.

(2-1-4) 3-D Bffect . .
IV scresns are displaved in waits of sean lines runniag from left to pight.
and onc sot of 4x and Ay values is speoified for saeh trace line, ons of
which corresponds to each scan lioe. Naturully, it is pussible ti changi
values line by line. if we so wish. Takink advastage of this, it i
to make the image appear to tilt forward by waking the JAx values
progressively ssaller (resulting im mors malargemant) am the lioes £ontioue
toward the bottom of the screen, creating a 3-D effect,  this makes it

<<<<<

poxsihle tn make flat, 1-dimensional images appear to bave depthi:.

~~~~~~~~~~~~~~

-----

produce effects such as an image tilted furilrigiii%ﬁiﬁxgggiinl the right
front or left fronmt. ;. L e

ﬁﬁﬁﬁﬁﬁﬁﬁ

s
e,

e

<Quick Review Part &> — T—
* Wbat is the basic prineiple ithfi?'?%%ltlﬁ@} expanslon and reduction?
# Whal sorl of effecls cagiob be produced using Lbe coordlaale

P i

coaversion fumeti ﬂlﬁ.;?t?:; ﬁﬁﬁﬁﬁﬁﬁﬁﬁ

ol )

(2-2) Pull Graphics rugpffﬁn
Aoother capability gfthe graphics

-
&

ﬁﬁﬁﬁﬁﬁ

ics nuweric processing chip iz its full
graphics functlon; In contrast ta the gemerally used display method in which

oooooo

vvvvv

images are compaséd of cell umits, rull Graphies manipulates end displays
graphical images usins dot uaits. It is used in cases where it is meaningless
orposially, blooks, or if it {0 mot poanible to
concept. This funttlon can be implemented ip
must first umderstand its implementation on the
Igﬁtr:tlni hov the full graphios function differs.

\\\\\\\\

~~~~~~~

ﬁtiu fanction dis
implementation handles two dot
display processiog uses 2-dot

plays images using dot units. The GENEZS]S
8 as one byte. In other words, the actnal
eoits. This weans that if it is necessAETY to

shift part of an lmage by gne dot, the center of one byte must be shifted

one-balf unit at a time. The p

CONFIDENTIAL

rocessing required to do this is very unwieldy.

[12]
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Tn contrest to the above, the MEGA-CD full graphies funetion bandles one dot

as one byto. Thie mesns that screen ecaleulations nsing dot units esn be done
much faster. In additlon, the dato is arraaged io thc samc order that it
dppears oo the sereen, making more efficiest data compression possible
(depending. of course, on the characteristics of the image),

(When compressing dota organized into ecll umits, the dats is split op into
units of elght dots, arranged horiroatally, for compression. If dot units are
nsed. however, comprassion ean be applied to horizomtal dot strings of any
length.) Basically, the full graphics function is need Lf the cell concept can
not be applied (as in the previous exsaple) or if an lmage slaply canmot be
displayed using the sprite funetion. Thie makes for very effective displars
when used with the full animation processing eapabllities possible vith CD-RBON.

<Quiek Review Part 5>

S

function? o

(2-3) Important Polnts About Graphical Numeric Processing

end Fnll Graphira Punetinne. B

<<<<<<

When using the coordinate conversion function and s fall graph

b

it 1& important to be aware of the limitatlions deseribed balow

>>>>>>>>>>>>>>

It is varticularly necessary that you keep. in mind that though the numerie

-------

processing is very fast, thanks to the grephles oum#ric processing chip,
Like VDP iLsell remalas uochanged. ' . R -

él fanction,

......

e
e

@ The two funetions cannot be used at ‘t::ﬁﬁr'illi ﬂil
Il iy owl possible, for ellggle, lo Lry ighggqfi! Lbe screen using the full
graphics funetion vhile simnitaneonsly rotating the Image.

aaaaa

@ The YOP functions are uschinged:..
The number of displayable eolets asd the oumber of colors in the palette are,
of couram, the same as they vera for the standard GRNRSIS. In additien,
the scrcen redraw time is the same, so o time of at .lcast 4 interruputs is

required to completely redrav the screen (15 frames per second).

tR 5

i

@ V-RAN bas_not besn

eeeee

arlogitiad.
...... & upchanged, so when performing rotations, enlargements
or reduetions, or when wsing the full graphics function, this linitation

lniﬁﬂﬁﬁghqgﬁiﬁﬁtagguﬁ. In short, the display data size nost not cxeced the
capucity of VSEAN. Neep in wind thut the data size being referred to here 1s
not the dats size for the original image but the data size for the converted
image. Also if the entire capacity of V-BAN is used to perfors special
processing, it will not be possible to display any other ohjects.

Care should therelore be Laken when decidiog vu Lhe slze of the varigos

elements of the screen.

[13]
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(3) Aodio Functlons r %

(3=1) CD-DL (digitsl sompaet andic diso)

@ The Lwo functions impose limitations om tho word BAM mode.

To use the coordimate conversiom fenmctluw, Lbe word RAN mode must be "2 X,°
whila tha full grachics fometion reaquires the "1 M/1 W' word RAN mode,

@ Stamp date 1s necessary,

Just as fix data ix divided into blocks, the dsta must be divided lntg
sections called stamps, consisting of 18 x 16 or 32 1 13 dote,
for processing using the nemerie fupetion. This naturally necessitates

sssocisted map data, and snfficleat RAN must be available to sccommodate’t =
all. Note that, as 1as the case with blocks, BAN capacity cam be E#nl!?'l‘ by o

usloy Lhe same spots sxtensively.

8imply using CD ae the data storage medimm means that the systea's andio

e e

capabilities sre substantially more powerful than those of the GENKSLE.

R

\\\\\\\\

Though the system ls not really smitable for dedicated andie applicatinns, it

still im eapable of performancc on a par with inclrnnligﬁaﬂh—tﬁiczzal:iEgﬁi
units corrently on the market. s A

CD-DA 1s Lhe name of Lbe slandard for Lbe =unvi§§igg!1~|ullu*ﬁﬁﬁgit is based
on specifications published in the international Red Boek of standards.

xxxxxxxxxxxxxxxx

In a ootshell, CD-Di compact dises must use 2 ||i;llgi*1i§ﬁiinar of 44.1 kBz,
10-bit quantization aad two audio chanpels: (steres): &
Naturally, MBGA-CD conforms with these (RBed Book) specifications, allowing

i s

users to play oommeroially available susts CDs with o risk of damage.

Twelve-ventimeter CD-XON disks conforming to the CD-DA standard cen contain
up to 75 sioutes of musie, as is the eass vith regular audio CDs.

HEGA-CD game disks, however, san eontain a maxisus of only 60 micutes of .
ausic due to speclal iggﬂﬁggggglgt;an: necessitated by a variety of factors.
NEGA-CD also conforms to yet snothe
Book). Thie standard provides for the storage of programs aad design data on
the CD-ROK disk, but simce CD-DA and CD-RON areas cannot overlap, the
available CD-ROK eapagity mast B divided batween them. In other words, the
saxinom 80 ainotes of musie space is reduced by however much space is
required Lo bold ¢ e datu.

(3-2) Brebanawl Stereo PN Sound Source

PCK stands for:’pplse code wodulatlon,’ ome of the commonly used ilgital
recording methods. 1t sliees the aadio vavefors up at regolar intervals
(the saspling frequency), the wave amplitnde in digitizad (ronverted into a
nuaber) and the resulting dats is stored. In this way musle ecan be recorded
and played back. The tbinner the slices (lhe higher Lbe sumpling frequency)
the smaller the bits of sound (higher frequencias) that can be recorded and
the graater the playback fidelity to the original. This is because a higher
sanpling frequency results in less srror betwesn the actual wave aspliLude

and the reecorded data, and therefore less distortion.

I 14 |
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The GENESIE can only use 1-chamnel PCN. MEGA-CD, on the other hand, 13
capable of slmullaneomsly reproducing elght channels, each comtslning a
different (sampled) somic timbre. Also, sinee the GXNEBIS portion of the
system is independent, it is theoretieally possible in play six VM, three

PBG, elghl PCH from the NEGA-CD, as well as the CD-DA andio, all at the
same time. ’

The mazisum sampling frequency (saapling rate) for NEGA-CD is 33 kis
(for 8-dit, 8-channel operstlon). Cunsiderlog that the GENESIS sampling’
rate 1s B kBx io alwost all cases, it does not seem all that infnrioz

comparcd with the CD=DA (44.1 kEx for 18- hit. 2-ehannel trirltinn) 1uiin of

MEGA-CD. This is also true of cases where *volce® ls beard.
<Quick Review Part 7> e

® ¥hat 1is CD-DA? i

3 ¥bat is the difference between MEGA-CD's PCM :unmf’iﬁnﬁtta
Drive's FN zonnd sources?

-a-
i

.-{#f -{#!"# }:3:?-’
{ e -‘3‘.-{}-{}.-{} & e
SRR e e, e

a
A
SR,

e
s

e .;,:h,,:-; e :. B

L A G

ekt
ek
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(3-3) B=times Oversampling Digital Mlter .
The sampling rate for CD-DA audlu s also 44.1 kHs, but most commercially

availsble audioc equipment supplements this with data interpolation at a fized
leve] durlog playback.

Boundwave (in actuality az irresular ourve)

s

v s

E =

=

|

<Detall of area batwesn A and 3>

The space batwean the PC data samples
l: divided lnts eight parts and data :

interpolate \/

.-'

SR > -
. o
i i
v i
ki £
e i e
= . o i
i Tt i i e el
i o o-
el -
e S i
s Sy e

7. § PCN Audio Resroductioiand’ Interpolation.

i

e
A e e

Pig. © above depicts ia'plictozial forw:the reproduction of souad usluy Lue PCH
process. Since PCN recording digitizes the dats, the reproduced sound,

when looked at closely, appears to skip from ome level to the negt.

A smoother, more natural sound ean’ be obtained by interpolating imtermediate
staps in order-to sarrow.the gaps batwasn samplee and sannth out the akipping.
In this cxample this is performod at a density of 8-times (eight divisions),
This 15 what an O-times oversampling digital filter does.

This has become the standard for andio equipment.

(3-4) Fade-In/Out -
NEGA-CD ‘sllows control of the volome of the amdie

: signal through software.
Pade-ins tﬁ&;g;ﬂh outs can be applied not only to the previously available

CENESIS uon@??nonru:u,_but to the CD-DA gudio waterial as well,

%
&
4
£
i
-
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(4) Appendices

(4-1) Noviag Picture Processing Capability

Bardvare limitations on the moving pleturs processing capabllities of tha
GENESIS mean Lbat the mazimum rate attainable with full screem, full size
images (strictly speaking, images are Limited to a size of 38 1 24 sells due

to V-RAN considerations) 1a 15 screens per seecond (4 imt DRF Scresn).
Consldering that most animated cartoons use between 8 aad 11 frames per

second, the GENESIS's capabilitles would seem to pruvide wdegquule i
expressive popgibilities. (Note. however. that the "full animstion’ of

Disney films and the like uses 3{ frames per second, and the rate for
standard video moving pictures is some 30 frames per wecoud.)

Even undcr the above eonditions, full sersen images ilplorillﬁﬁgiginntii..“u””
Rovement are possible using the horizontal 32-eell mode. However, ;

~~~~~~~~

if the rotation function is used in this case, distorted insges 'ilfﬁéiluli

aaaaaaaaaaaa

becanse the original image In egmposad of rells that arg wider than they are

~~~~~~~~~~~~~~~~~

tall. If no rotations need to be nsed, the horizontal 3% cell wode ia very
suitable for creating lifelike moving pletures because
sizn.

aaaaaaaa

The number of frames per secomd can be Increased beyond eight 1f smaller
screen sizes are used. But simee the smallest processisg mnit for the NEGL
Drive is 1 int (= 1/60 second), the absoiute maxisus ommber of frames por
second attainable 1s 60. Theoretically it would be possible to achieve &
rate of 60 frames per seecand by reduting tha streen #lze to 1/4, but since
oven "full animation' uses a rate of oaly $1 frames per seoond, a rate closer
to that figure should be quiet sofficlemt. .
A¢ for s the umber of eolors 1z concerned;.ufider norsal conditions, normsll
seroll A/B is used to display 31 colors.

i
~~~~~~~~~~~~~~

By adding the eprite capability the total nuaber of colors displayed can be
boosted to 81. Bowever, limitations jnherent in the sprite function limit the
$ize ol screens to the horizontal 40 cell sode, aad if 61 colars are
displayed the.

j taimable screen-size becomes half of that (20 horizontal
enlln). A N '

The total data voluse becoes quite large when many.tens of screens are
bandled per second. The CD-RON data capacity is 540 megabyies, and nsing
novieg images.for extended periods of time will tax that capacity to the
1imit. As wuy stated ubove, the attxinable rate of datas compression is quite
he MEGA-CD full graphiece function is used, bot specifie values for
the actual ilmitations have yet to be determinad.

(4-1) Spund

KEGA-CD adds PCX and CD-DA andioc to the FM and PSG available with the
conventional GENESIS, for a total of four types of sonond sourec.

Wbeo plunning Lbe ulilizallon of Lhese, Lhe fullowing puluts should be boroe .
in miod. ! '
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- dala from the oain memory ares.

@ kca

@ CD-DA

@ FH/PSE

on the GENESIS. portlions of the I80 memory area were allocated to a somnd
pragran. 5K data and as & work area. Bong data was stored im a bank in the
cartridge ROM. Since the MEGA-CD does not use cartridges, all the sbove data,
incloding the song data, must be losded imto the I80' s memory.

The available memory espacity is 64 kilobits (= 2000h). Since the song data

sust occupy part of this area, thers iz reslly ocaly room for one ar twe songs.

Nuie Lhat usiog more songs then this will involve transferring the necessa

eeeee
TR

The NBGA-CD incorporates a PCN wavefors memory RAN ares (512 kilodits). .

It is used like V-RAN, but for sound. PCN comtrol is the task of the WEEH &

so the actual place where PCH data is put is the § megabit buffer. Theretore,

in order to use PCN asdin, a work area for that purpose must be set gside In
the boffer. Care should be taken to avoid conflicts with dats for other
tounds or pictores which are to be reproduced at the same timei.
Due to the basic prineiple of the forsat, the volume of PCH data depends on
the duration of the sound to be encoded and the sampling rate. The longer the
sounds ur music to be reproduced lsst. the mors data there willibe.

ooooo

------

e

Is like manner, a higher saspling rate represests s correspondingly luryer
volume of data. Bven a long song can be encoded ‘usisg a minimal volume of
data if only ome timbre is used, because only dats ror that one type of sound
is required. This is something that you should always keep in mind.

aaaaaaaa

&
>>>>>>>>>>

CD-DA audio Invelves glayiag digital sound data directly from the disk.
Therefore, the disk cannot be aceessad for any other purpome while the CD-DA

.......

sudio 1s playing. This means that effects like full animation with data being
read continoonsly from the disk accompanied by a full orchestral bacEground

o

are simply not possible. Note &lso that even if mnimation is performed by

e

processing data frou the buffer, the CD-DA andio will have to be interrupted
vhenever new date zeeds 10 be read in. These two polnts need to be barna in

s

aind.

Bpecial methods of usimg the PCM capability imclude, in addition to the
ubuw-'nﬁﬁﬁﬁy%f Lechnique of using animation data stored in the hoffar,
reading In lerge volumes of PCH data as required from the CD EON and
outputting 11 contlouvusly, sod saudwichkiog PCN Jala belween picture data and
reading them both 1n at the same time (phrase saupling). Io Lhe case of CD-DA
eudio, the very end of the song could be emcoded using PCH in order to

disguise the short gap caused when the pickup moves back (looping) to the
beginning of the song, producing a continuous whole.

[ 18 ]
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{4=3) Aceess Time

The access time of the NEGA-CD 183 f&r superlor Lo that of other units.

1ts maximom scek time (the time from when the pickmp receives the command and
vhen it reaches its destination) is a mere 1.5 seconds. The HEGA-CD uses
hardvare to perfors this task. making possible to sigaificant reduction in
the time required to rcad in data. In faot, if the capabilities of the twim
CFUs are pul Lo good ose, the NEGA CD' s sffective soek time ean be redused to
ainoxt zerpo.

{4=4) CD-8 Compatibility
In additfon tn CD-DA and CD-RON. NEGA-CD is also compatible with the Eﬂ &
itnnhrd CD-G is most commonly used ln CD karaoks machines, lnd 11'.: !nﬂnt

—— (Quick Review Part B> L YA : .
* What are thc lisitations on th 4 1¢ti:| processing

capabilitles of the MEGA-CD?

% Fhat points should D EKept 1m llnd re[nrﬁln: the zgund capabilities

of the NEGA-CD? T e
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