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(1_OVERVIEW OF THE PRODUCT

The RF5C164 is a PCM sound source IC which is manutactured by the 1.54 silicon gate C
Included inside e IC are the DCO (digital controt osciiator), the DCA (dighal control amept
functions. A PCM sound source system can be configured by connecting an extemal
meinury (Pyeudo SMAM, SMAM Or mask ROM ) and an external O/A convertsr, and

to control the system. When compared with other methods, the PCM sound 9ource
ing Advantagas:

I8

1. Nalural lones can by produoed;
2. Software t0 produce Sounds is more easily developed,

©® Features:

* PCM sound souroce method.

= Number of channels

« Clock frequency of the sourca
+ Sampling frequency

* Wave data wicth

* Number ot wave words

+ Wave memory space

‘ « Envelope data width

* L/R stereo vulpul at any fixed kve

« Can bs interfaced with a general
Package

' 88-pin package.
* Interface with the wave ory aan bo dircotly conncotod to a
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® ((3__DESCRIPTION OF PINS D

PIN | NPUT/OUTPUT . FUNCTION

Al12
Al
Alp
A8
A8
A7
A6
AS
A4
A3
A2
A1
A

D7
D6

D5
D4

03
D2

Address signals trom the microcomputer.

X the Pseudo SRAM: data input siganals from the
nNected 1 the MROM; data bus eignaie from and 1o the
nectod to the BRAM.

RAMAD1

9055335 |- |-|-|98388886|-——-———--~---~

‘ - -3 . ‘ VER 1.0 199111014 -

R=91% 8137437483

. 01-
CONFIDENTIAL | #161 ~ _PROPE

30-92 0 1AM P0O25 #16

3:2
F SEGA



522 18308 20M06%; () €4 Iv8-7IM¥R . SOA+SCPTVARE : 8137437483, #16/44

e

MEQA-CD HARDWARE MANUAL

PIN INPUTAOUTPUT FUNCTION

Unper-address signals of the SRAM & MROM.

Lower-address signals of the SRAM & MROM.

Lowest-addresc £ignals of the MROM.

" | Word ok eignals are output to the serial DAC.
LRCLK | - L [ LA clobk Wnais are output 1o the serial DAC.

42} DigiAl eudio data signals output to the serial DAC.
" }a.tsgugpmmuaewwoﬁxc.

Ol0|O.0]0]|0j0000CO|0|0]O|O|OJOOOCO000D|]0000000

41 DAC is mado in the MEB-First mode.
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. PIN .| INPUTIOUTPUT | . FUNCTION
RESETA ! | Resat signas -
XIN |

These are external pins of the crystal-oscillator.

XOUT o) Clock can take input directy from XIN.

TEST1 1 -

TEST2 i These are tast signal input pins, and fixed 10 L~ for normal
TEETS I pin Is tixed to “H" when MROM or SRAM is used.

vCG - Powar supply

GND — Qiound

‘ _ 5 - ' VER 1.0 1981110114
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(4__DESCRIPTION OF FUNCTIONS D
! F:FH Wave data area (same as for the RF5C185)
1082H :
OFFFH
{ Not used (impossible to access)
f920H '

PO1FH | WAVE RAM ADDRESS 8CH. HIGH
B831EH | WAVE ARAM ADDRESS 8CH. L.OW

0010H WAVE RAM ADDRESS 7CH. HIQH
001CH | WAVE RAM ADDRESS 7CH. LOW
831BH WAVE RAM ADDRESS 6CH. HIGH
831AH | WAVE RAM ADDRESS 6CH. LOW
8015H | WAVE RAM ADDRESS 5CH. HIGH
$618H | WAVE RAM ADDRESS SCH. LOW
2617211 | WAVE RAM ADDRESS 4CH. HIGH
8016H | WAVE RAM ADDRESS 4CH. LOW
8015H - | WAVE RAM ADDRESS 3CH. HIGH
2614H | WAVE RAM ADDRFSS 3CH. LOW
9613H | WAVE RAM ADDRESS 2CH, HIGH
#012H | WAVE RAM ADDRESS 2CH. LOW
2611H | WAVE RAM ADDRESS 1CH. HIGH
p818H WAVE RAM ADDRESS {CH. LOW

Not used (impossible to

/—— oo TN L SN G S S EEL U Gds e e w— S — e G- e e S —

are usad as write only rogisws.andsalectedby,mhoﬂ\ebwhmﬁonof\l
FH are used as read only registers.

- 6 ' VER 1.0 10011014 ‘
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 This register sets up the IC mode, tha bank

address of the wave memory, and the

bank channel of the internal memory. This registar can only be written,
7 (] S 4 3 2 1 0 Bit
ON WB3 wB2 wB1 WBO | Address
MOD —_— -
OFF — CB2 CB1 Cee | oo7H
u Bit 7 : ON/OFF '
When this blt is set, the IC stans sounding; when it is reset, sounding is suspends
temal wave memory of the microcomputer can be read only while sounding
When tha IC is sounding, further resirictions described beiow apply for writing it
wave memory. )
& Bit6: MOD s
This bit is used to control the selection of a particular ragister i
0 are to be written. When this bit is set to “H*, the microcomputer & in bits 2 to
2 into bits CB2 to CB8 of this register; when itis "L", it writes e © Imto bits
WB) 1o WB. '
® When MOD = “H"
M Bits2108:CB210CBE

These bils control the selection of a p
intemal memorias (FNV, PAN, FDL, F

o
gl

R=91%
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® When MOD = “L"
u Bit3t00:WB3to WBD

Thase bits control the higher address when the microcomputer accesses the external wave
memory. The table below shaws the refationships betwaen the selp vaiues in WB3 1o WBO
and the address for-accessing the external wave memory.

wes |wez2 [ws1] wes EXTERNAL WAVE MEMORY ADDRFSS
MEMORY NO. ADDRESS
0o (o [o]o0 1 0000H-~ 6FFFH
) ] 0 1 1 1000H~1FFFH
0 0 1 ] 1. 2000H~2FFFH
¢ /] 1 1 1 300H~3FFFH
0 1 0 0 1 40DH~4FFFH
e |1 ’_ ] 8 |1 1 5000H-5EFFH
] 1 1 ] 1
g 1 1 1 1
1 ] ] 9 2
1 ) 1/ 1 2
1 0 1 2 2
1 [ 1 1 2
1 1 |o e 2
1 1 ("] 1 2
1 1 1 ] 2
1 1 1 1
A ey o o oy Sy oS
\. _ . Memory No.2 iflie meimry 10 be selectad by RAMC2B.
|
!
- 8 © VER 1.0 199111014 ‘
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Thig internal memory etores sound data described below for each of the eight channels.

® ST data (Address = 0008H)
The high 8 bits in this address is the ST dala that reads the wave memory of the channel which starts’

sounding. in this case, "98H" is set.in the lower address.

® LSH data (Address = P905H)

When the otop data is read from the wave memery during sounding. the upper address fur readls
wave addreece is changed into LSH data, and the wave memory is read out again.

® LSL data (Address = p984H)

When the stop data is read from the wave memory during saunding. the lower address §
wave address is changed into LSL data, and the wave memory is read out again. ¢

® FDH data (Address = 3083H) -
Thie data oontrole the address counter that goncrates an address use > rond

during sounding. Use the FDI bits to setup the up-counts of addresses p
the tabie beiow. /

RAMAX | NOT USED 'USED

FDH BIT ACCESS UP-COUNT :
7 24 2¢ ‘
6 2! 24 :
L} 2! 23
4 2}
3 2

. 2 2-1
1 2¢
] 24
= Example: When only FDH bi 0
sampiing (when

® FDL data { Address =
This data controls the-3#

‘generates an address used to read from the wave memory
p the up-counts of addresses per sampling time as shown in

9 , ' VER 1.0 1981/10/14
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RAMAX NOT USED USED
PDL BIT ADDRESS UP-CUUNT

7 24 22

6 24 2¢

5 24 21

4 27 2¢

3 24 2?

2 2+ 2

1 2 2

D 2 2"

8 Example: When only FOL bits 4 and 3 are set, the address is incremented by 27 + 2
samping (wnen HAMAX I& not used). '

@ PAN data (Address = 09¢1 H) ‘
This data controls the process through which output generated in the while-sou ,
verted into stereo sounds and fed separately into the *L” and “R” channsls: ha high
become the coetticients ot the “R™ output and the lower 4-bits become the coefiici

Lrobe s e T T e ]
_Mss se | MRB

This ENV data is multiptied by the wave data which , ad from the wg ” memoty in the while-sounding
i case, bit 7 becomes the MSB

This register serves to coniro! the sound i g Suspended status in each channel.

Howwver, the control of the control regigiér has Therefore, If the control regisier is set 10 the sound-
ing stamws, this regisier win be usud. 5 :

10 ' VER 1.0 199111014
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This IC can be used & 4 peripheral iC far the general-purpose 8-oit GPU. ,
The tabils below shouid be referenced, since the conditions for access of this IC from the microcomputer vary
with the setting of the sounding/sounding suspend status which i aalected by the controt register.

i P d L
Slulus External wave memory internal mmw
Read Wrta Read Writa
: Acoess in a period of 16 | Accessin a period of 384
While sounding | Impossible | : pe Impossibia | source dlock or
Source cycies
_ fce clock cycles or more. (8a8eH)
s suunding Possble | Pobeibio

This IC Is used as a wavc memory, and connects the
connections are illustrated below.

5C105

RAMAD?~3 e
NAMA?- -8 orEN

’ _ 11 © VEH1.0199110/14
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By accessing internal registers 2018H to 881FH.
Mmust wait for § or more Cycies after accessing

the address of the current wave RAM can be read. You
he wave RAM access in order to get the correct address.

HIGH BYTE
MSe 8 5 ] 3 2 1 LSB
A15 - A14 A18 Al12 A1 Al A9 A8

A15 = '@ applies for RAMC1B = "8" and A15 = “1” applics for RAMC2B - 2",

LOW BYTE
MSB 6 5 4 3
A7 A6 AS A4 A3

CONFIDENTIAL -
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This block is used to aenerate tones by using data whinh is raad fmm the external and internal devicoe.
The data pracassing is fkustrated below.

The processes chown below are oxecuted in each channel in order from channel 1 ttrough channel 8. Every
time the values for “R" and “L", which are summed over 8 channels, are accumutaled, the sample/hold
signals are genarated for *R-" and *L." Output. The limiter circuit sets the accumulated resuits to EFFF

the result value overtiows in the positive direction while accumuiating data over the eight channels. If it o
flows in the negative diraction, it is sol to 2000H.

WAVE DATA ‘ TA
A an

------- SwaRLsEgSttanmscnwmony

MULTIPLY

[asjietisf12i1njiml e 7 6§14 211

. : 13 : VER 1.0 1891110714
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it R B Do

The figure below shows an 8xample of data stored in the exiamal wave memofy using wave data format. in
this exampie, the analog wavetorm i8 digital-sampled with a center value of 127, a maximum of 253 and a
minimum of 8. The wave data "FFH" i used as tha loop stop data. Once this data is read from the wave

m:r:ory _che address for reading the wave mcmory is reset to the LSH and LSL data, and the wuve dam Is
read again.

SAMPLING TIME

JA-11

ANALOG WAVE

8
131101

s
B
4

H
[ H

P--A‘.-f-q‘.--..--:. -.:.

’-."“-*-T."

[ |

o
meteacaaas.

elsiwiols
-

B 14 © VER1.0 199110114 | ‘
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@ (5_DC ELECTRICAL SPECIFICATIONS )
Ta=b~78°C, VCCrEVE%
Symbol tem . | Test condition Sta
7 . min trp._ max.
“H* input voltage vce
ViR (TTL compatble) . 29 +0.3
*L" input voltage ) )
VIL1 (TTL compatbio) ~0.3
| “H° Input vohage
APt VIH2 (XIN pin) 35
1" inpul voltaga
viL2 (XN pin) ,
Iu II'IpIJt bakcu"e"l
VOH “+" output voltage
v
. _ voL 04| Vv
‘ 102
18| pA
icCo oo
Current ’ V'N'd- vCC 30| pA
’ XIN=16MH2 :
With no load 30| mA
‘ - 18 | : VER 1.0188171014
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(& _ACELECTRICAL SPECIFICATIONS )

Tae~76°C, VCC-5V25 .

Standard viies
Symbol ftem Test condition —— = ' m
fOPR input clock trequency 10
- | TcE External memory chip enable puise wickh Forvat@MHz | 208
TAS Address estup time Fopt-:l &MHz 0
TRAH Lower addrass hold time Fopr=1OMH2 | 38 .
TOMC | Output enabia hoid time Fopr=1@MHz | 8 - O
TOEA" - | Output enable/output delay time Fopre18MHz ry
TOHZ | Output isabieroutput cetay tme FoprettMbz | 28%0. | s
TCW . | Chip enable time FopratoMiyf 208 | <, | ns
TWP Write signal puise time ng
TOW Output data selup time ns
TDH Output data hold time ns
TRDA Extornal CPU read signal 10| us
enable/output delay time
TROH Externai CPU read signal ns
disabie/output delay time
Writa data satup time Fopru18MHz | 38 . ns
Fopre1BMHz | 30| ns
;
_ 1 6 VER 1.0 1881/1014 ‘
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Symbo hem Test condition Standard values Units
min | typ | max :
TAH Address hold time (CSB-An) Fopra1OMHz | @
TAH1 Addreee. hold ime (RDB-An) Fopm1BMHz | 30
TAH2 Address hold time (WRB-An) Foprai@MHz | 20
TAST Addrass setup time (An.WRB) Fopra18MHz | 28
TAS2 Address setup time (An-WRE) Fopr=10MHz | 39
TRDCE | Chip enable hold time (RDB-CSB) Fopr=ieMHz | @
TWRCE1 | Chip enabie hod ttme'(V‘VHB-CSB) Fopr=10MH2 | 30 Ol ns
TWRCEZ. | Chip enable hold time (WRB-CSB) Fopra16MHz> L | ns "
TRFCW | Refresh command pulse width Fopr=10MH. “ ns
TRFD Retresh pulse delay time Fopra1iiHz _ SN 290 ns
TRFP{ Retrosh pulse width : Hz § 5o} ns
TRFP2 | Retresh puise width Fopra10Wbiz | 68 ne
TRFR Refregh pulse recovory time i Foprs1 IV 300 ns
@ Inlemal register data hoid time Fopr=41 \ Hz 2 ns
'@\ intemal register data setup Fopr-i0MHz | 38 ns
T\ | | intoma registar road ace Fopratomiz | 60 ns
N 7
B 17 VER 1.0 198110/14
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(Z_TIMING CHART _ — D,

I - O

® READ CYCLE
RAMG1D
RAMC28

...... pegepyfiad
ardapireeindedigl

HAMAD7 ~p
(D7~8)

©® WRITE CYCLE

. RAMCIB  —
RAMC28

‘ . ‘

18 , VER 1.0 1991/10/14
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4™

Lsie va Mo g 2 G

® READ CYCLE

ces ﬂ

A12-49

WRB

ROB

‘ D7~0

® WRITE CYCLE

CEB.

WHB

D7~6

® Internal register read cy

.. _ 19 ' VER1.0199110M14
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L 3
H
css |
H
A12
L
H
Al1~p
L
WRB ':
H
RDB L
N7~a H
AT
® CPU —» Internat register write cycle (while s

I r X rTIr- L T ~

- 20 ' VER 1.0 1981/10114 ‘
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. ® CPU — Wave momory write cycie (while sounding)
M
csb L
H
A12 L
H
A11~0
L
wrgs "
L
H
ROB |
D7~p H
L

NN —————

‘ 21 . . VER 1.0 1091/0/14 )
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® REFRESH CYCLE
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Tosow

RAMOEB
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RAMOESB
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