MEGA-CD HARDWARE MANUAL

MEGA-CD HARDW@E%

PCM SOUND SC

e

:ro:r
rd
&

J, Rrghas gl anita
REEE

3 °°f°
T
. i e
& =
] o
e
b
&
e
FE
i
S

SEGA ENTERPRISES, LTD.

YER. 1.0 10/14/%81

CONFIDENTIAL # 66 PROPERTY OF SEGA



{

S

._ﬁxoch o ‘b
‘z,,mm é

G
i o,,igrvqg ’f*::ﬁ? mws ”g
o Bk R o-:\-”

1* iy :
: S"?nq QEv s a¢l§§§\

1 OVERVIEWS OF THE PRODUCT..........

2 BLOCK DAGRAM ........... s
3 DESCRIPTIONOFPINS ... _ . _..._. .. _.
4 DESCRIPTION OF FUNCTIONS .....

4|
4-2

43

LY |

o Features ... 1

L T

B .

AU |

P .

—

7 Ll
m L - e

e e s UL T T T T
R ] !l!.—l!luidl’htl!’\il-"--l.qq T

CONTROL REGISTER ... ke

T u&--- Franas niﬁgﬂ,-u Bt T

- mﬂ m # R RN N LA A g
! o m e 1 T T R At e e bl e« il ot 1?2‘:?;35?33.\ ' s
INTERNAL MEMORY .............. BN . :

- B 0 et RN A L e A 8 P

@ ST data {Address = BB0CH) .. B W
@ LSH data (Adriman = SBEH) . I.“I_-""“""""'ﬂ'?'ét'"'“"ﬂ@?"-r--- T

® LSL dea (Adcroco = BES4H) ........... e

{ whediniebin e e i et L
g dr R o - i
G, e
@ FOH data (Address = 8083H) ; & ; GEE
e, ki o

FDL data (Addrass
g L2y TN
# PAN dain (Address = 0881
% ey
r
~ BOOB-) i

B A A
“

;
i
Hi

IIH-'---"IlFlIJ-I.IIJI.J—'--.|-"-|-|-...‘--12

ELTEET e e “13

@ PR A R A e R i*

[ P—

MICROCOMPUTER INTERFACE IC ......... £ NS S B
INTERNAL REGISTER nsﬂﬁ PCIF ...

; T ETI——

CHANNEL ONVOFF RECISTER i . : i Sl i
T e St

WAHE ? m ": E“'" "":"' "':'gs'i:l"““h- L L LT _,““1 i

DCA (DIGITAL v 3

WAVE DATA FORMAT :;:+ ; o

5 ncmaul'iﬂmm 1B
& AC ELECTRICAL SPECIFICATIONS —.......i... 1

7 e R (L1
e ks
PMW&;.,; o
2 et s - *h e L L L LT T T
o R e e S T N 8 o e B ks o A L 1._

®WRITE CYOLE oo, ccsmiiess W

m w‘ ng;‘ e i LLE S TR T Y — 1“

read e
A —— ::.".::i?i'“ s

M m**ﬂﬂmwmmumm B
'- CPU — internal register write cycie (while mﬂmﬂwnﬁd}“;:
@ CPU - Wave memory wrile cycle (while sounding) ... 24

* CPU — Wave memory weia cycle (while sounding suspsnded) .............21

® REFRESHCYCLE ... R

VYER 1.0 1881/10/14

—

CONFIDENTIAL # 66 PROPERTY OF SEGA




:’}-;p__gﬁo_:g;@.-\.-\
e i
'?.a.wm.-o%;ffi ; A
e A i
R R 2
ﬁgv-wiva .
e D Temh e
PR SR e
I e St
. i e i o
o R s s Qe s SR o e i A i pERE
S e R S Hiid
Some R e e e FEithE S¥hanE g
o R < A A T SR e SRR S
) 4 . - 1 3 e o
ﬁ, i § e
3 5 E 8 2 T - e
- i 4y ) s
3 2*”"@"@"""" s % fiaernE i
£k Iy K e L i
>§'¢< '\-*‘Q:"”""‘"a'vio' i3 ' -:‘Co-;
i i e

(1__OVERVIEW OF THE PRODUCT )

The RFSC184 is a PCM sound source IC which is manutaciured by the 1.5u slicean LR
INCuGSG INEIIe e IC are the DCO (dighal control oecllaton), he DCA {ag:':l mmmggfng; otner
functions. A PCM sound sourcs system can be configured by connecting an exiemal 'i&{rifrtmiy Uila
Mty (Paudo SMAM, SRAM OF Mask ROM ) ENd &N X8Il DiA COnVersr, and using & mICrocomputer
to control the system. When compared with other methods, the PCM sound source method has the ioliow:

i

1. Nalured lones can by produosd;
2. Software 1o produce s0uUNds i More saslly developed.

@ Faaturesa:

S 2.:1p o 128 Khytan whnn ROM in L.
+ Envelops data width sl 1 B

" L/R siereo oulpul at any Mxed kvl (16 levels wach ko buth L and M),

» Gan be inerfaced with a general-plrposs BAR CPU.

2501 (32H0ad) Pasuxdo SAAM.

i

296K (32108) MASK ROM. :
286K (32168) SRAM.
oamrter
Can be dimctly connecied 1o the dighal-audio 18-bit D/A

* Canread aut & epacific addreaes in realtime for scoamaing the weve RAM

e
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(3__DESCRIPTION OF PINS _ g

FIN NPUTAOUTPUT FUNCTION

Atz
Al

A1
A9
Aj
AT
AS.
AS
Ad
A3
A2
M
A

Address signais from the microcomputer.

Chip select signals from the microcomputer,
Read signais m‘ﬂ!’mr

HHIEM sianals of the mwmm from and lo the SRAM
AE whan cofifiecied o the Pseudo SRAM; data Input siganals from the
% MRACKE whisfi connected 18 the MROM; ; i bus sigNAIS from and 1o the
sk . i, Eﬂmmnwtnmanm -

M

g
-Eﬁﬁgaaaa - |- |- (55358888~ -—————— -

:
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. | ewN  [wrurouteuT FUNCTION
RAMA 14 [}
RAMA13 o
RAMA 12 0
RAMAT11 0 Upper-address signals of the SRAM & MROM.
RAMA1E Q
RAMAS o
RAMAS o
RAMA? o
RAaMAZ O
RAMAS o
RAMA4 0 . -
RAMAY 0 Lower-address signals of the SRAM .lMFtpM.
RAMA2 o
RAMA1 0
RAMAS 0 e
RAMAX o Lowest-addrees eignalo of tho MAOM.
RAMC2E 0 Upper 924bytos SRAM & MROM select uﬁm,
RAMKGR la] Lower 52ibyige SRAM & MROM ulnululgn:iﬁ
RAMWER i v F-nuﬂnsnlhllaﬂullwﬂnsﬁﬁ@&ih
RAMOEB 0 it
DAC? 0
DacCs 0
DACS o
DAC4 0
DAC3 Q i i
SHL o “L” clfa samphe/Mold signidié f6r DACT 10 DAGS,
SHR < wmmmmm DACTY to DACS.
DACTR o G d
DAC7L 0 i a-rmwswurmc? outpL With SHL.
WCLKT 9 I’gz:lwwdodtm“wmhﬂm
LRCLK ]| - 7 “Tua olock signals are output o the serial DAC.

i ﬁg@ﬂhlluinidllhmduﬂuuminﬁl!!ﬁﬂ!ﬁ“l
|5 olock signais cutput 1o the serlal DAC.

. ' 4 VER 1.0 1801/1014 -
- 8137437483 01-30-02 03:21AM P026 #18
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PiN INPUTIOUTPUT | . FUNCTION '
RESETE | Rasel ygnais :
XIN I
These are axtemnal pins of the crysial-oscillator.
XOUT 0 Clock can take input directly from XIN. ;
TEST1 |

TEST2 - These are 1 signal Input pina, and fixed 10 "L" for no
ol : pin s fixed o *H" when MAOM or SRAM Is used, | o8- TEST2

vYCC - Power supply
GND R Grournd ot

i -
e
S
e : :
2 :
: e
3 ST 10 o) :
R TR R !
G o e g e i
e R B e e i -
b ke SEEEL
P e e o :
B H
h |
e i
a S !
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(4__DESCRIPTION OF FUNCTIONS )

P S R v A

1FERH
t Wave data area (same as for the RFSC188) : 2K Budes
. 1 98dH : O
OFFFH
i Not used impossitie to Recess)
BacoH ' :
O81FH | WAVE RAM ADDRESS 8CH, HIGH i
f#1EH WAVE RAM ADDREAS ACH. | OW ‘ &
0810H | WAVE RAM ADDRESS 7CH. HIGH n |
081CH | WAVE RAM ADDRESS 7CH. LOW S L
B81BH | WAVE RAM ADDRESS 8CH. HIGH . S
831AH | WAVE RAM ADDRESS 6CH, LOW ¥
Bi8H M*I'EWWEGI-LHHH e, ji Tl
; 0618H | WAVE RAM ADDRESS 5CH. LOW VR
© jPe17H | WAVE RAM ADDRESS 4CH. HIGH ki

- | _BBIEH | WAVE RAM ADDRESS 4CH. LOW : T

ool _8815H | WAVE RAM ADDRESS 3CH. RIGH

- 1] _oe4H | WAVE RAM ADDRFSS 3CH. LOW

o | _BB13H | WAVE RAM ADDRESS 2CH, HIGH . % g
. o] _BO12H | WAVE RAM ADDRESS 2CH_1L.OW. .
. o] _BOUIH | WAVE RAM ADDRESS ICH. HIGH ... ..~ G

E=31%

m;w&%mmummm.wmummmm&\

! . the control register. 1
L N8 1o 881 FH ane used as read only registers. P

e -
E VER 1.0 10811014
8137437483 01-30-92 03:21AM PO28 #16
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MEGA-CD HARDWARE MANUAL

Thia ragiater 3615 up the IC moda, tha bank addrexs of tha wave memory, and the
bank channsl of the Infermy memory. This ragissar can only be writign,

i : 2 . 3 2 t TE:
vitd wB3 | wsz | wet | wae
MO o s Addreza
oFF — | co2 | cer | con | seerw |
m Bit7 : ONOFF :

Yhen this bl & set, e IC stars soundirg; whid: it is resel, sounding is mmnﬂodmn
wmal wave memory of the Microcompuer can ba fasd anly whie sounding 8 suspended,
When tha iC is sounding, kurther resirictlons described below apply for witisg intd e axtamal

Wive Mmomory, .
B BR6: MOD mhm
Ihum:‘mmmwm&umm#ammmwmhqmm@wﬁﬂm 3o
Ane 1058 written. Whan thia bil & setto *H", the microcompytsr wiltid the conteri i bits 2 i
# irto bits CB2 %0 cahfu-cmgamnmnnin',;mi&mlﬁiﬁﬁmmlﬁmm
WE3 ic WES. . s
® When MOD = “H~ y '
W Bits 210 8; C821c CRS
Thass bils controi the asiaction of & partioular chahitél wher the tnicecomputer acracses ta
Internai memorien (FNV, PAN, FOL, FDH, LSL, LSH, g1y, i .
ca2 [ cor ToBo | Cramaite | %
' B ! FTR, R : %E._,
o o 1
B k1 ’ E Eiofenril
# 1.5 1.4
1 g - -
. 4 P
B 1.;\ : ?
5 i A

7 YEH 1.018911014 _ .

R=d 1% B:137437483 OE-30-92 D3:21AM POZT H15
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MEGA-CD HARDWARE MANUAL

® When MOD = “L*
= B30 WBIto WBS
Thasa bita control the higher

addrwse when the microcomputer

A00EEs the sxiemal wave

memory. The table below shows tha relationshipa betwaen the selup values in WB3 1 WBe
nn&thn-ﬁiutstutnuulhqih-nxumuiuumnnunuwy
wa3 | we2 |we: | wae | EXTERNAL WAVE NEMORY ADEH.EBH
MEMORY NO, ADDREBS
é 2 v ] 1
¢ 2 ] 1 1
e (e |1 (@ 1
e |6 |1 |1 1
o {1 |o ] 1
e |1 18] 1
B {1 [1]8 i
[0 = e 1
1 ] ] ] 2
1 g |0 1 2
1.8 9 1 2
B h e B g 2
Y11 {ale 7
TR 2
: S s el [ R S 2
Y brh g

8 VER 10 199111014
B137437483 D1-30-92 03:21AM
CONFIDENTIAL #66 PROPERTY OF SEGA
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MEGA-CD HARDWARE MANUAL

This internal memory stares sound dala described below for sach of the sight channaix.

® ST deta (Address = 0006H)

The high 8 bits in this address is the ST dala that reads the wave memoary of the channel which starts
sounding. In thie case, “B8H" is set In the lower address,

® LSH data (Address = S0OSH) :
When the stop data & read from the wave memory during sounding, the upper address lor reading i
wWave addrees is changed Into LEH data, and the wave memery is read oul again. S

® LSL data (Address = ppgaH)

mnmmpduhmdhmmawmmmmﬂmmm.ﬂnlmru@
wave address is dmuuianSmem“wmmwhmdnmmﬁ%'

® FDH data (Address = 93H) e
Thie dats cnirals the addrees ccunter that goncrates an addrsse used to:iad from the wave.
during sounding. Lise the FDH bits to sei up the up-counts of addresses

the iable below. ! 5
Fane RAMAX | NOT USED 'USED
FOH BIT ACCESS UP.COUNT :
< 7 24 2
{ (] 21 zl ;’ i i :
3 2! Y ¢ k-
4 21 EI :Ej' T ]
3 L2 g2t
f 2 2‘1 e E. ﬂl":
1 24 L
8 2 42 94 Al £
m Example: mnarwsngﬁufimanm.uﬁdrmhhmmmabya{-@-.ﬂmw
- @ FDL data { Address = B
Thia data controls the addrees counter that generates an address used 1o read from the wave Mamory
during sounding. Lise the FDL bits o aet up the up-counts of addresses per sampiing fime as shown In
the table on e nextpage. .
M - FP= 20713
Px 304% 3064
=
g VER 1.0 1991/10/14
- 8137437483 0130792 03:21AM P03 ‘16
S CONFIDENTIAL #66 PROPERTY OF SEGA
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NOT UBED

FOL BT

a4 51 Q% i
o4 wd - nf Sk
B d 24 s
27 b BT
24 21,; T iAE
a4 2t i I
2. 24 r e
2 oW

LBl R

A

'E’W’:mﬂﬂlrFﬂLW4m3mm*ﬁwaddmm
SEMIpANG (When HAMAX 15 ol Lised). A "5’2' ¥ 2'@'5”“1! por

® PAN dats (Address = PBFH)
This data cordrols the procass thiough which output genermed in the wh i :
vertsd 0 siereo sounds and fad separately o e "L-and "Fl'u:.hanrmm,;af'l*?m?‘i|u m%%ﬁﬂ
bacoma e costiciants of the “F™ dulgut and the ower 4-bits become the coefficients of the'*L* ouiput.

srErLa AL, LT
>>>>>>>>>>>> pEIEe i d
EC

.....

>>>>>>>

? 8 | 8 | « 3 N

I e T

+++++++++

use LSB | MRA ; a8y
Coeffiolents of “A” outpest

Thia ENV data I muitiplied by the wave dats which i

] 5;:'L}g;k> :

rud t'nm\';ﬁa::;nvamrrmyin the while-soundi
chaonal in order 10 put o sirees of) the amplitudes of the weve dalg, |n this cass, bit?hlmnu:huﬂng

\\\\\\

and o M bacomss the LSS, B

~~~~~

This reglster serves 10 conirol the goLnd) .
Howwver, lhe contro of the contret regiter ms priority. Theretors, if the control regisier is set 10 the sounc-

vvvvvvvvvvvv
E

ing stada, this regisier win

<
aaaaaa
H ine
an P
i, :
s s
cEnn
trna
IEEn
naa
JEER
JaE
A

10 YER 1.0 199110014
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Tﬁhﬁmhmﬂﬁammhrﬂﬂm |

The Luble balow should be 81108 e conarions for Bcese cf '

! refarenced, access of this IC microcomputer
mmmﬂhmmmmmmumwwﬂmmm. !

al External wave memory Intarnal e memory
Read Wrts Read Write

Whie sounding |impossiole | 10°%e4 in & peried of 18 i nperiod 4302 ]
S0uice Jock cydles or morg, | MPOaAihia | source dock cyclos or mere. |
o —
SG | possie Posaibic Srooec b g pacatites b

SEERa ki
Cbebaii LR
AT
e
R

11 VEH 1.0 1991110/14 .

E=90%
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]
3
Y
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SOA-SORTRARE - BlAT437T480 #3444

- - - -
-,;.E...f;_-:-.-r'l‘*, s;v et T L :.!_J. i g

By acoessing imemal registers P98 1 B FH. the address of the current wave RAM can be read. You

mnwﬁfmrﬁarmuqﬂammsﬁqhm%mummwﬁerlﬁgﬂmmdm‘u.
HIGH BYTE
MSB 8 5 4 3 2 LSB
A1S Ald A13 Mé Al1 A1 AS AB
A1S = ' apphios for RAMC1S = “2* and A15 « *1" appiios for AMCSS _ g~
LOW BYTE
MS8 b 5 P 3 2 1] iss
AT Ag st A | as A2 ar | a8

12 VER 1.0 1991HOM4
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. MEGA-CD HARDWARE MANUAL

] L
- —f =t gl ] =
¥ __.L.a...g._,:._-_...rl..._r....-t:.-__-‘

The data
mmmwmw
mnmmwmu'm“mmmam accumuta
ﬁ.mmm“ ma—*wm*mmm&nﬂ'mﬂ:‘mmum'mh
i mﬂwsmmmmﬁnnmhmmm“h'
- 7 P sight channels. If it over-

This block is usad 1o oeneraie mm-mrhh
processing is Mustrated below.

L L T T pp—. --v-i-—-----l-;!'t'-—-'----p-.--.
.
————
= -
: 5 =
Ty
Sl T T T T — RS d N A m TS - : +°v:;°w
b Ll L LT TR PPN S — [ HEETRIEY
s wmppnd LiiiiT
o £ FnaRy AN =
- P e
L RS
* B i bt
£+ DEoen
i 5 i
wfﬁ i i
P
._,:?g" o aE
Tl
ik
:g_?_?’v
[T - YT : : = :
o ﬁ = e . 2
L CHANNE T o T ; T
7l18i8ivaf1alsg i ]ieln e l7 168143
s ru IS TSR R b —————— e
s M ey
. . B3
; 3
oo =
i E A T e

g G
G,

AR
a'cor%-v T

3
&
3
e

TR
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mmmmmummrmnmmmmmwmmmm
;f' 'Th'umhr data "FEH" is used A% tha hﬁp!::. dmvm“dﬁﬂﬂwmmdmwmt
mamory, the addre mmmmmhmnhmwmdﬁ-ﬁmrhﬁm'hh
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MECA-CD HARDWARE MANUAL

(5__DC ELECTRICAL SPECIFICATIONS D)

Tasb~70°C, VCCrEV4E%,

Symbal

Test condition

Standard values

Units

min. P | max,

ViH1

"H" input voliage
{TTL compatbie)

2.8 vCC

VILY

“L” input voltage
(TTL compatiic)

43

VIK2

“H° nput
(XIN pin)

A
o A
Gl e

1" input voltnpa
(XN pin)

Input leak cunent

" = :
SR
WIS

¥

e

g5 B

uA

W ouiput volage

" output voltage

R
L

£
ek

ool
T

Pt bt EbEr

T

EEREE Ry

Current

}
4

e T |
e Siee e S

Rt e e

e R -
R R

s

5 TR

B Frad

4 ey

-+ e

£

¥

CONFIDENTIAL

15

B13T437483

PROPERTY OF SEGA

# 66

VER 1.0199110M14

0i-30-92 03:21AM PO3T H16




.4 LR30H

LOMCEy; K tA-TLT-T490

S04+ SOPTHARE :

MEGA-CD HARDWARE MANUAL

® (¢ AcEiEcTRICAL SPECIFICATIONS D

Ta=@=TIC, VCLuBV2E4,

Symbol tem To conto e vobea |
min | typ | meix

OPR input clock trequency 19| MHz
TCE External memery chip enable pulss width Ferva1®iHz | 28 sk
TAS Address setup timo Fun'-;II'IHHz e ns [
TRAM | Lower address hold time Fopr=1tMHz | 38 {ins
TOHG | utput anabia haid time Fopre18MHz g
TOEA' - | Output enable/output delay time FopraltMHz | -
TOHZ | Output disable/output cetay time !
TCW Chip snable time
WP Writs signal pulse time
TOW Output dala setup time
TOH Output data hoid time
TRDA | Exdernal CPU read eignal i

snable/output delay timeo e
TROH External CPU mﬂm FopreidMHz | 10 ns
TWRA e FopraiSMHz | 28 na
T™WNG FoprelBMMz | 28 ns
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MEGA-CD HARDWARE MANUAL
Symbol item Test condition St:ndud i Units
min | &g | max

TAH Address hold ime (CSB-An) Foprs180iHz ] ng
TAH1 Addrese hold time EHDEthn} Foprm1BMHz il na
TAH2 Address hoid time {WRE-An) FopraiBMiz | 20 s
TAS1 Addrass setup lime (An.WRE) Fopr=18MHz | a8 e
TAS2 Address setup dme (An-WRE) Fopre1BMHz | 30 ns
TRDCE | Chip anable hoid time (RDB-CS8) FoprmiBMHz | @ ns
TWROE{ | Ghip snabi lioKi Uma (WRE-CS8) Fopra1BMHz | 3¢ .
TWRGCEZ. | Chip enabie hoid time (WRB-CSB) Fopra1OMHz: | §:
TRFCW | Refresh command pulse widlh anrxTﬁiHE :
TRFD Retresh pulsa delay lime
TRFP1 Rotrosh pulse width
TRFP2 Retfresn puise width
TRFR Refresh pules recovory time
T@ internal register um hoid time of

_@\ Inlemal register data setup fime Fopr-10Miz | 38 .
T@\ \ Intemad rogister read acoess time Foprs1OMHz | 68 ns
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MEGA-CD HARDWARE MANUAL
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