
OPTi I MediaCHIPS 

General Description 

The OPTi 82C929 is an integrated digital sound 
controller for PC sound applications. 82C929 is 
compatible with Sound Blaster™. Ad Lib™, 

MPU-401. and Microsoft Windows Sound 
System TM. 

The 82C929 16-bit Sound Controller provides 
all af the digital functions and interfaces for the 
Sound Blaster-compatible and Microsoft 
Windows Sound System-compatible C3td. The 
82C929 is intended to provide an integrated 
audio solution for business aadio, 
educational/entertainment sound and 
multimedia applications. 

The &2C929 includes the functions of AT Bus 
interflce. Sound Blaster TM -compatible Digital 

Audio Processor. MID[ interface. Windows 
Sound System TM interface. FM synthesizer 

interface, Wave Table Synthesizer interface, 
Game Port timer, CodeclMixer interface as well 
as interfaces to four different types of CD 
ROM s. All OMA and interrupt selections are 
software programmable. The 82C929 provides 
enough driving c:ipabilities for AT-Bus 
interfaces and thus eliminates the need for 
external buffering. There is also a poMr-down 
mode for power-conscious system designs. 

Features 

- Integrated sound controller compatible with 
Sound Blaster. 
Ad Lib, and 
Microsoft Window.; Sound System. 

- 8 or 16-bit sound data: 
Sound Blaster &-bit Audio up to 
44. lKHz stereo 
Windows 8/16-bit audio up to 48I<Hz 
stereo 

- Integrated MIDI UART with &-byte FIFO for 
both in and out with MPU-40 l interface. 

- Direct OPL2JOPLJ/OPL4 interface 

· 82C929 
Multimedia Audio Controller 

- Built-In Game Port Timer 

- CD ROM interfuce for 
IDE 
SONY 
Mitsumi 
Panasonic 

- All intemces are software programmable 
including 

IJO Address. 
IRQ, and 
DRQ. 

• 24mA drivers for direct AT Bus interface 

• Powerdown mode 

• Silence mcxle to turn off all audio functions 

Applications 

Together with the Yamaha OPL3 FM synthesis 
chip and a 16-bit Codec such as Crystal 
Semiconductor 4231 or Analog Devices 1346, 
82C929 provides the integrated solution for the 
following applications: 

- 16-bit sound quality Sound Blaster+ Windows 
.. Sound System Companole Card 

- 20 Voice FM Synthesis 

- 16-bit CD-quality WA VE audio up to 48I<Hz 
stereo 

- four types of CD ROM interface 

-Game Port 

- MPU-401 and Sound Blaster MIDI interface 

- OPU or other wave table synthesis upgrade 

• ill l:~deinarlal are :hose of ~eir 
respec:ive ccmpan.ies. T!li• •pecificacion 
i• aubj~: :a ~e wil:hOl.lt ~ocice. 
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OPTi I MediaCHIPS · 82C929 
Multimedia Audio Controller 

PINLJST 

P!NNAME PIN# I VO VO~ FUNCTION To/From 
AT BUS SIGNAL (36) l 

IOWn 20 I TI'L-Smt IO Write Command AT BUS 
SOK pull-uo 

IORn 21 I TI'I..-Smt IO Read Command AT BUS 
SOK _E_uil-uo 

A.EN 22 I TI'L-Smt OMA Address Enable AT BUS 
RESET I 34 I TI'I..-Smt System Reset Input AT BUS 

SOK~ 
osc 94 I TI1. AT 14.318 MHz clock AT BUS 
SAll 8 I TIL System Address AT BUS 
SAlO 1 
SA9 6 
SAS 5 
SA7 4 
SA6 3 
SAS 100 
SA4 99 
SAJ 98 
SA2 91 
SAl 96 
SAO 95 
SD7 33 B TILi System Data Bus AT BUS 
SD6 32 24mA 
SD5 31 
SD4 30 
SD3 27 
SD2 26 
SDl 2S 
SDO 24 
DACK.On 15 I TI1.. DMA Acknowledge AT BUS 
DACKln 17 50Kohm 
DACK.Jn 19 cull-uo 
DRQO 14 T 18mA 8-bit DMA Request AT BUS 
DRQl 16 50Kohm 
DR_Q3 18 ~-down 
IRQ5 11 Open- 18mA Interrupt Request AT BUS 

Drain SK ohm 
IRQ7 12 B pull-up ' 
IRQ9 13 TI'L IRQ7-11 bidirectional for WSS 
IRQlO 10 auto interrupt determination 
IR_Qll 9 
lrlIDI INTER.FACE SIGNAL (2) 

RXD 45 I TI'L-Smt Receive Data MIDI Port 
TXD 46 0 18mA I T ransm.it Data MIDC Port 
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OPTi I MediaCHIPS 82C929 
Multimedia Audio Controller 

FM INTE...1l.FACE SIGNAL (1 I) 
FMINT I 74 I TIL j FM Timer Int~pt. active _low I Fl';( 

5Kohm oull-uc 
FMCLK/YA2 73 0 4m.A FM Clock output FM 

high during powerdown/ 
OPL4 Addressi~ 

FMC Sn 72 0 4m.A FM Chip Select. FM 
Asserted for IO address 
SBBase+ 0-3 
SBBase+ 8-9 
388-38B 

XD7 75 B TTL/4mA Local Data Bus FM 
XD6 76 SKohm pull-up 
XD5 71 
XD4 78 
XD3 81 
XD2 82 
XDl .. 83 .. 
XDO 84 
CD ROM INTERFACE SIGNAL (13) 
CAI 86 0 12mA CD ROM Address 1 CD ROM 
CAO I 87 0 12mA CD ROM Address 0 CD ROM 
XCSn 88 0 12m.A CD ROM Chic Select CD ROM 
XACKn I 89 B TTL/12mA I CD ROM OMA Acknowledge CD ROM 
XDRQ 90 I TTL CD ROM OMA Request CD ROM 

SOKohm _2_ull-down 
mfr 91 I TTL CD ROM Interrupt Request CD ROM 

50Kohm oull-~ 
CA2 SS B ITL CD ROM Address 2 CD ROM 

12mA 
CMDn 92 0 12mA Command~ CD ROM 
COO En 93 0 4mA CD data buffer ou~ut enable 
CDHOEn 68 ,.0 4mA I CD[15:8] data buffer output 

enable 
XIORn 69 0 12mA Butrered IORn CDROM. 

FM 
XIOWn 70 0 I 12mA Buffered IOWn CDROM. 

FM 
RESETn 71 0 12mA Buffered RESET. active low CDROM. 

FM 
GAlrfE INTERFACE SIGNAL (9) 

GPWRn/ 35 0 4mA External GP Timer Mode: Game Pon 
OllrO/ ITL Game Port Write Enable 
OPLJCSn SOk pull-up Internal GP Timer Mode: 

OUI"MX=O: ouro 
OUI"MX=l:OPL3CSn 
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OPTi I MediaCHIPS . 82C929 
MuJtimedia Audio Controller 

GD7 36 I TIL Game Port Data 
GD6 37 
GDS 38 
GD4 39 
GD3 41 
GD2 42 
GDl 43 
GDO 44 
CODEC/MIXER SIGNAL (19) 
SPA! SS B TILJ4mA Codec address 
SPAO 54 50k~ 
SPD7 63 B TILJ4mA Codec data 
SPD6 62 50Kpu 
SPDS 6i 
SPD4 60 ' 
SPD3 59 
SPD2 58 
SPDI 57 
SPDO 56 
SPWRn 64 0 4mA Codec Write command 
SPRDn 65 0 4mA ' 

Codec Read command·· I 
SPCSn 66 0 I 4mA Codec chip select 
SP INT 67 I I TIL Codec interru..E!_ r~ I 
PDrill_ 48 I TTL Playback DMA 2.""i ........ 

CDRQ 50 I TTL c~1..-DMA 

SPPDN 47 0 4mA Codec Powerdown. active low 
PDAKn 49 0 4mA ~kDMAackn~e 
CDA.Kn 51 0 4mA ~OMA acknowi_etige 
POWER PINS 
Vet= 2. 29. 52. 79 
Gad 1. 23. 28. 40. 53. 80 
TOTAL 100 (90 Sigil&s. 4 Ver;. 6 Gnd) 
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OPTi I MediaCHIPS · 82C929 
Multimedia Audio Controller 

82C929 Register Map 

l/OA.ddr~ Description R/W 
SBBase+ 0 Left FM Status Port Ronly 
ALBase+ 0 
SBBase+ 0 Left FM Register Address Port Wonly 
ALBase+ 0 
SBBase+ l Left FM Data Port Wonly 
ALBase+ l 
SBBase+ 2 Right FM Register Address Port Wonly 
ALBase+ 2 
SBBase+ 3 Right FM Data Port Wanly 
ALBase+ 3 
SBBase+ 4 Mixer Address Port W onl_y 
SBBase + 5 Mixer Data Port R/W 
SBBase+ 6 Digital Audio Processor Wanly 

Software Reset 
SBBase+ 8 FM Status Port R onl_y_ 
SBBase+ 3 FM R~ster Address Port Wonlv 
SBBase+ 9 FM Data Port Wonl_y 
SBBase+ A Digital Audie Processor Read R only. Digital Audio 

Data Proc:essorAO=O 
SBBase+ C Digital Audio Processor Write W only, Digital ~udio 

Data/Cmd ProcessorAO=l · 
SBBase+ C Digital Audio Processor Write R only, Digital Audio 

Bui!er Status Processor AO= l 
SBBase+ E Digital Audio Processor Output R only. Digital Audio 

Buffer Status Reg ProcessorAO=l 
WSBase+ 0-3 Configuration Won!Y_ 
WSBase + 0-3 Version R onl_y 
WSBase+4 Codec Index Reg I RIW. exists in Codec and 

s~in82C929 

WSBase+ 5 Codec Indexed Data~ RIW. exists in Codec onl_y 
WSBase+ 6 Codec Status~ I R/W, exists in Codec on!Y_ 
WSBase+ 1 Codec Direct Data RIW. exists in Codec 01!lY_ 
200-207 I Game Port PJW 
CDBase+ 0/3 CD ROM Interface Registers PJW 
MCBase+ 3 J_SFSF) Password Register W only 
MCBase+ 1 (SFSD) MCI PJW 
MCBase+2 (SFSE) MC2 R/W 
MCBase+ 3 (SFSF) MC3 PJW 
MCBase+4 (SF90) MC4 R/W 
MCBase+5 (SF91) MC5 I RIW 
MCBase+6 (SF92) I MC6 I RJW 
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OPTi I MediaCHIPS · · ·:. ··s2C9291 
MulUmoma Audio Controu.,. 

82C929 Register Deimition 

MCl(MCBase + 1) R/W with password. MC1{3:0/ jumper initiaiiud 

1 6 5 l 4 3 I 2 1 1 
MOD PDN Sound BASE(l:OJ CDTYPE(2:0f 

default=! detault=O detault=OO jumper pins=SPAl, SPAO. GPWRn 
no junroer=OOO 

Mode Powerdown WSS Base Address: 000: CD is disabled 
001: SONY 31A 

O: SB O: normal 00: WSBase=S30 01 O: Mitsum.i 
1: WSS 1: 01: WSBase=E80 O 11: Panasonic 

power down 1 O: WSBase=F40 100: Secondary IDE 
11: WSBase=604 101: reserved 

11 O: reserved 
111: CHIPTESTMODE 

Mode Coatrol Register 1: 

MOD: Operation Mode 
O: Sound Blaster Compatible Mode. this is the default setting 
1: Window Sound Compatible Mode 

PDN': Powerdovm Mode 

0 
GPEN# 

Game Port 
Enable 

O: enabled 
1: disabled 

When high. 82C929 enters powerdown mode. In this mode, all internal clocks are stopped and 
FMCL'{ is stopped in the high level. 

Sound Base: YO Base Address 
In Window Sound System mode, MC[S:4] selects the I/O base address among the four specified 

addresses. 

CD TYPE: Type of CD ROM Interbce 

Normal Setting: 00 Hex 

Oi/19/94 

.. 9004196 0001479 503 .. 

7 



_ 82C929 OPTi I MediaCHIPS MuJtimedia Audio Controller 

MC1 (MCBase + l) : RIW with password 

7 I 6 5 l 4 J 3 l 2 l l 0 
CDSEL_[_l :QI_ OPU CD £R_Q[_2: qJ_ CDDR_Q[_l:Ol 

CD Base Address Se!ect OPL4 CD IRQ Select CD DRQ Select 

00: CDBase = 340 O: OPLJ 000: CD IRQ == disabled 00: CDDRQ=3 
01: CDBase = 330 1: OPL4 001: CD IRQ = 5 01: CD DRQ=O 
10: CDBase = 360 010: CD IRQ = 7 10: CDDRQ= l 
11: CDBase == 320 011: CD IRQ=disabled 11: CD DRQ is disabled 

100: CD IRQ = 9 
101: CD IRQ == 10 
110: CD IRQ= 11 
111: CD IRQ =disabled 

The initial value is 03. 

CDSEL; CD ROM Base Address 

The Base I/O address for CD ROM interface. 

OPL4: Yamaha OPL4 Synthesis Chip 

When 'rJ, the OPLJ FM synthesis chip is assumed. When '1'. the OPU Wave Table synthesis 
chip is assumed. The default is OPLJ. 

CDIRQ: CD ROM Interrupt Select 

This field selects the interrupt channel for CD ROM interfu:e. 
CDDRQ: CD ROM DMA Se!ect 

Normal Setting: 03 Hex 

MCJ (MCBase + 3) R/W wiih _p_assword 

7 l 6 5 l 4 3 2 l I 0 
DAIRQ[l:OJ DADRQ[l:O] FMAP I DABASE REV{l:O] I 

GPMODE 
DA IRQ Select DA DRQ Select Frequency DA Base R: Chip ID Number 

Map Address "10" 
00: IRQ= 7 00: DRQ= l 
01: IRQ= 10 01: DRQ= 0 O: Normal O: 220 W: Bit 1 is GPMODE 
10: IRQ=S 10: DRQ=3 1: Single 1: 240 Game Port Timer Mode 
11: IRQ is disabled 11: DRQ is disabled O: Extemai 

1: Internal 

After system reset, the default value of this register is 00. This register is not jumper-initializable. 

DAIRQ: Digital Audio Interrupt Request Select for Sound Blaster Mode 

DADRQ: Digital Audio OMA Channel Select for Sound Blaster Mode 

07/19/94 
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82C929' OPTi I MediaCHIPS Multimedia Audio ControJler 

~ Frequency Mapping Select for Sound Blaster Mode. In Normal mode. frequency is mapped to the 
nearest frequency using both crystals of the CODEC. In Single mode. frequency is mapped only to the 1.6 
MHz crystal of the CODEC. 

Normal Setting: 02 Hex 

MCI Uso Pro.K!_ammahlt! Garuai ~ost! Register 
7 6 5 4 3 2 1 l 0 

reserved GPOur reserved OTJI'MX FMCLK SILENCE SB VER 
Must be General Must be see O: OPLJ O: Audio 00: 2.1 

'l' . Purpose 'l' GPWRn 1: OPL2 Enabled 01: 1.5 
Output 1: Audio 10: 3.2 

Disabled 11: 4.4 

GPOur[I:O]: General Purpose Outputs. 

SBVER: Sound Blaster version. 

Defmlt=OO 

Nonna! Setting: A2 Hex 

,'tfCS Di<Zgl!_ostic R~a 

7 6 5 4 3 2 1 0 
reserved reserved SHPASS SPACCE CFIFO I reserved CFIX reserved 

s 
Must be Must be Shadow Codec Comm.and Must be 'l' for Must be 

'l' '(J Protect Aa:ess FIFO EN 'l' CS4231 'l' 
O: shadow (write '(J for 
regs are not 0: blocked only) AD1848 . 
protec:tcd I: eIJ3bled . 
I: 

..E_rotected 

SHPASS: To protect the internal CODEC shadow registers from written. 

SPACCESS: To enable access to CODEC during Sound Blaster mode. 

CFIFO: To enable command FIFO in Sound Blaster mode. 

CFIX: To enable fix for Crystal 4248/4231 synchronimon delays. 

Normal Setting: 2F Hex (for CS4231/4248)/ 25 Hex (for AD1848/1846) 

07/19194 9 
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OPTi I MediaCHIPS . 82C929 
Multimedia Audio Controller 

MC6 MIDI lntu_[_ace Rexi._ster (write onlv) 

7 6 I 5 4- l 3 2 1 0 
MPU401 MPU401 Base MPU401 Intemipt reserved reserved reserved 
1: Enable 00: MPUBase=330 00: IRQ9 

01: MPUBase=320 01: IRQIO Mustbe Must be Must be 
10: MPUBase=3lO 10: IRQS 'O' 'l' 'l' 
11: MPUBase=300 11: IR...Q? 

Normal Setting: 83 Hex 

Digjtai Audio Processor Sof!!!!_are Reset (SBBas~) Write On1.!._ 

7 l 6 l 5 I 4 I 3 I 2 I l J 0 
don't care l RESET 

RESET = 'l' will perform a software reset on the Digital Audio Processor at the end af the IO write 
command. It actually sets a software reset flag. This software reset is terminated by perfonning another 
write at this location with RESET = '<J. A system reset will reset the software reset flag and thus 
tenninares the software reset. 

All other bits are don't care. 

Digjtai Audio Processor Read Data (SBBase+A) Read OnfL 

7 l 6 l 5 l 4 l 3 l 2 l 1 I 0 
DATA 

This is the data output port of the Digital Audio Processor. 

Digital Audio Processor Write Buffer Siatus (SBBase+C) Read Fonn.at 

7 1 6 I 5 I 4 l 3 1 2 l l I 0 
IBFtJLL I (SBBase+ A2i_o:~ 

IBFULL is 'l' when the Digital Audio Processor Input Buffer is full. This flag is set when the host CPU 
writes data in the input data bus buffer and cleared when the data is read by the internal Digital Audio 
Processor. 

D!!!!_ai Audio Processor Data/Command Register (SBBase+C) Write Format 

7 l 6 I 5 I 4 l 3 l 2 1 1 l 0 
Command/Data 

This is the data/command write port for the Digital Audio Processor. 
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- ·· .; 82C929 OPTi I MediaCHIPS Multimedia Audio Controller 

D!gj!ai Audio Processor Output Bu~ StaJus (SBBase+E) Read On'L 
7 l 6 I 5 1 4 l 3 l 2 l 1 l 0 

OBFULL] Oumut Buffer 16: q]_ 

OBFULL = 1 when the Digital Audio Processor Output Buffer is full. This flag is set in the Digital Audio 
Processor when data is written in the output data bus buffer and cleared when the host CPU or the OMA 
controller reads the data in the output data bus buffer. 

Reading this register will also clear the Digital Audio Processor interrupt request. 

WSS Conj}puation Register (WSBase+0-3) Wriie Onlv 

7 6 5 I 4 l 3 2 I 1 l 0 
reserved rss WSIR_Q_ WSDR_Q_ 

O: normal 000: disabled P!avback Capture 
1: auto 001: IRQ7 000: disabled disabled 
interrupt 010: IRQ9 001: DRQO disabled 
selection 011: IRQlO 010: DRQl disabled 

100: IRQll 011: DRQ3 disabled 
101.110.111: reserved 100: disabled DRQI 

101: DRQO DRQl 
110: DRQl DRQO 
111: DR_Q_3 DRQO 

ISS: IRQ Sense Source 

WSS V asion Register (WSBase+0-3) Read Oni.2._ 

7 6 I 5:0 
Channel Available Ir_g_Sense I Version 

O: DRQO/l/J and O: no interrupt 04h 
IRQ7/9/l0/ll available 1: WSS interrupt active 
1: DRQl/J and IRQ7/9 
available 
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OPTi I MediaCHIPS 82C929. 
Multimedia Audio Controller 

TL.\11NG P ARA..'1.ETERS 

Min Max Units 
AT Bus 'luning 

OSC (14.318 MHz) Frequency 'OSCP 14.000 14.500 MHz 

OSC High Width 'OSCH 32 40 ns 

OSC Low Width toSCL 32 40 ns 

RESET co RSTn tRST 40 80 DS 

IORn/IOWn Command Width tcMDW 120 DS 

Write Data Setup to IOWn Rising twosu 30 ns 

Write Data Hold from IOWn Rising two HD IS ns 

Read Access Time tRAC 20 50 DS 

Address Setup to IORnJIOWn Falling tASU 50 ns 

Address Hold from IORn/IOWn Rising . CAHO 30 ·DS 

DACK.a Setup to IORnJIOWn Falling I cDKSU 40 ns 

DACK.a Hold from IORnJIOWn Rising I cDraro 160 ns 

SD Hold from IOR.n Rising to HR 0 20 DS 

DRQ Hold from IORn/IOWn Falling toRHD 0 2S DS 

CD ROM/FM/Mb:er/Game Port Interface 'luning 

SA to CA Delay tcA 3 20 ns 

SA to XCSo/FMCSniMIXCSa exes 5 20 DS 

SD t0 XD Delay txn 5 30 ns 

XD t0 SD Delay cxsD s 30 ns 

XD Read Data Hold tXDH I 5 DS 

IORn/IOWn co XIORnlXIOWn Delay tcMDD 3 20 ns 

IORn/IOWn t0 GPRD/GPWn Delay 

IOWn t0 XD Enable Delay cxne 5 I 20 ns 

XDRQ to DRQn Delay tDRQ I s 20 ns 

DACKn t0 XDAK.n Delay tXDAK 5 20 ns 

AD1848 Jnterface iuning 

SA to SPCSa Delay cspcs s 20 ns 

SD co SPD Delay I cspo s 25 DS 

07/19/94 1.2 
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OPTi I MediaCHIPS · 82C929 
Multimedia Audio Controller 

SPD co SD De!ay esp so I 5 20 DS 

SPD Read Dara Hold tsPDH 5 as 

IOR.n/IOWn co SPRn/SPWn Oe!ay cspw I 3 20 as 

IOWn co SPD Enable Delay tsPDE 5 20 as 

IOWn rising co SPD Disable D~lay tSPDN 10 40 DS 

DACKn co PDAKn/CDAKn Delay CXDAK. 5 20 as 

07/19/94 13 
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OPTi I MediaCHIPS · 82C929 
MuJtimedia Audio ControUer 

DC Electrical Characteristics 

.Miil ~lax Units Conditions 
Operating Supply Voltage Vee 4.5 5.5 v 

High L:vei Input Voltage VIH 2.4 Vee+ v Vce=min 
0.3 

High Leve! Input Voltage for VIHa 3 . .S Vee+ v Vcc=min 
RESET 0.3 

Low Leve! Input Voltage VIL -0.3 0.8 y Yce=max 

High Level Output Voltage VoH Vcc-0 • .5 Vee v IOH=-4mA 

Yee= max 

Low Level Output Voltage Yot 0.2 v IOL=4MA 

Vce=min 

fnput Leakage Current IIL 10 uA VVcc=ma 

Input Leakage Current with SK IILl -1-00 -500 uA Yin=OV 
pull-up resistor 

Input Leakage Current with SOK IILb -10 1-50 uA Vin=OV 
pull-up resistor 

Output Leakage Current Iot 10 uA Vce=max 

Static or Powerdown Mode Ipo 300 uA Vcc=max 
Current 

Absolute Maximum Ratings 

I Min jMax Units Conditions 

Supply Voltage Vee I .o.3 7.0 v 
Storage Temperarure TS -65 +125 c 
Ambient Operating Temperature Ta -45 I +ss c 

07/19/94 14 

.. 9004196 0001486 743 .. 



OPTi I MediaCHIPS 82C929 
MuJtimedia Audio Controller 

... ,,,.._ 

AEN .. o·· 

ORQ ··o·· 

OACKn ··1·· 

SA 

+- tAHO __; . ' 

so ·.-----· 

IORn 

~ i4 tACl-IO 

tASu ,.: ___ .,R'-___ c_M_ow___,,1_-_-~~--_:/ 
~ 

tCA l :----------------------. 
CA ----------c >---

tXCS : __ _ 

XCSn.FMCSn \----~~~~,.....__~~~~~---;---
. ' . . 

XIORn. 
;-+t tCMCO 

----------~; 
. . 

tXSO ;---..; ;-..i tXOH 

XO 
tSPA(-': :,------------------------.. 

SPA 

tSP~--• 

SPCSn 

.tSPVI/~ . 

SPRn ---------~---=..-:~· tSPO~ 

tS?SO ;_.,; :..--"'-------;. tSPDH 

SPO 

PDRQ 

PDACKn ""t" 

MA016 lnputS MAC16 Outputs 

Register/CDIF1\1/Mixer/Sound Port TO Read Cycle 
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OPTi I MediaCHIPS 82C929 
Multimedia Audio ControJier 

AEN 

DRQ 

DACKn 

SD 

IOWn 

SP'Nn 
XlOWn 

SPD 

PDRQ 

.. , .. 

--- tXO ---;---.. · 
: ~ tDKHD~ ----.,----1K,,_ _____ ·..;..~ -~--__;;;....! -----?: ! 

tDKSU , • 
· · ...: ;~ tWDHD 

tC~owl __ ...,: -------­
;\.___-..:-' __._ _ __./ 
' 

tSPW~ . : 
--~~....;__~~---~: 

;,.. tXDAK • 
~ 

' ' ' 

' ' 
tOAQ~ 

. . -.; :+ tSPON 

PDACKn ------~\.___ ____________ _,,/ 

MAD16 lnpuu MA016 Outputs 

DMA Write/Playback Cycle 
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OPTi I MediaCHIPS ·· 82C929 
Multimedia Au~o Controller 

AEN 

DRQ 

DACKn 

SD 

IORn 

SPRn 
XIORn 

SPD 

PDRQ 
XDRQ 

PDACKn 
XDACKn 
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~..__ ___ : _: _ ___./ 
' 

' 
' ----....:.....-----·-: 

' . ' 
tSPSD !• ; .. : ,....;....-------. 

' ' ____ ......._ ______ -{' : 
' ...._ _____ __, 

tDRQ! : 
.~ 

tXDAK · 
:4 ... 

' 

MAO 16 Inputs MA016 Outputs 

Dl\IA Read/Capture Cycle 
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OPTi I MediaCHIPS · 82C9291 
Multimedia Audio Controller 

RESET 

RSTn 
SF'DN 

osc 

FMCLK 

07/19/94 

------:;tRST 
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. I: 

, tFC 

\_:ff-\,_/ \ I \ I 

RESET and CLK Timing 
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82C929 
OPTi /~1ediaCHIPS Multimedia Audio Controller 

100-Pin Plastic Quad Flat Pak Pinout 

07/19/94 

GVXXXXFFFRXXOSSSSSSSSSSSSSSGVC 
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OPTi I MediaCHIPS 

Packag~ Dimensions 

100 PIN PLASTIC QFP (14x20) 
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