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FEATURES

Full DOS Games Com patibil ity via PC/PCI, DDMA,
and CrystalClear Legacy Suppor t

CrystalClear™ P CI
Audio I nterface

PCI Version 2.1 Bus Master
. _ DESCRIPTION
m PC’98 and PC 99 Compliance _ _ o
m MPU-401 inte rface, FM Synthe sizer, and Game The CS4281 is a PCI au@o controller with integrated
Port legacy games support suitable for desktop and note-
_ book PC designs. When combined with driver software
m Full Duple x Operation and an AC '97 codec such as the CS4297A, this device
m Hardware Volume Control provides a complete high quality audio solution. Legacy
m Win 95° 08 (WDM), Win NT® 4.0, Win NT 5.0 compatibility is achieved via PC-PCI, DDMA, and Crys-
(WDM) Drivers talClear Legacy Support. The product includes an
integrated FM synthesizer and Plug-and-Play interface.
m Advanced Power Management (PPMI) In addition, the CS4281 offers hardware volume control
m Digital Docking Solution with A C ‘97 2.0 Codec and power management features. WDM drivers provide
Suppor t for Multi-Channel Audi o Outout support for Windows 98® and Windows NT®. When
" bP P used with the CS4297A, the CS4281 is fully compliant
m Hardware Sample Rate Converters with Microsoft's PC '98 and PC ‘99 audio requirements.
m Pin-Compatible with CS4614 and CS4280-CM In the 100-pin MQFP package, the CS4281 is pin-com-
patible with the CS4614 and CS4280-CM.
ORDERING INFORMATION
CS4281-CM 100-pin MQFP 14x20x2.72mm
CS4281-CQ 100-pin TQFP  14x14x1.4mm
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CHARAC TERISTICS/SPEQFICATIO NS

ABSOLUTE MAXIMUM RATINGS
(PCIGND = CGND = CRYGND =0V, all voltages with respect to 0 V)

Parameter Symbol Min Typ Max Unit

Power Supplies PCIVDD - - 4.6 \%
VAUX - - 4.6 Y,

CVvDD - - 4.6 Y,

CRYVDD - - 4.6 Y,

VDD5REF - - 55 Y,

Total Power Dissipation (Note 1) - - 1.0 W
Input Current per Pin, DC (Except supply pins) - - +10 mA
Output current per pin, DC - - +50 mA
Digital Input voltage (Note 2) -0.3 - Vdd+ \Y,

0.3

Ambient temperature (power applied) (Note 3) -55 - 125 °C
Storage temperature -65 - 150 °C

Notes: 1. Includes all power generated by AC and/or DC output loading.
2. The power supply pins are at recommended maximum values.
3. At ambient temperatures above 70° C, t otal power dissipation must be limited to less than 0.4 Watts.

WARNING: Operation beyond these limits may resultin permanent damage to the device.
Normal operation i s not guaranteed at these extremes.

RECOMMENDED OPERATING CONDITIONS
(PCIGND = CGND = CRYGND =0V, all voltages with respect to 0 V)

Parameter Symbol Min Typ Max Unit
Power Supplies PCIVDD 3 3.3 3.6 \%
VAUX 3.135 3.3 3.465 \%
CvDD 3 3.3 3.6 Y
CRYVDD 3 3.3 3.6 \%
VDD5REF | 4.75 5 5.25 \%
Operating Ambient Temperature Ta 0 25 70 °C

Specifications are subject to change without notice.
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AC CHARA CTERISTICS (PCI SIGNAL PINS ONLY)
(Tp=70° C; PCIVDD = CVDD = VAUX = CRYVDD = 3.3 V; VDD5REF =5 V; PCIGND = CGND = CRYGND =0 V;
Logic 0 =0V, Logic 1 = 3.3 V; Reference levels = 1.4 V; unless otherwise noted; (Note 4))

Parameter Symbol Min Max Unit
Switching Current High (Note 5) loH
0<Vout<14 -44 - mA
1l.4<Vout<24 _ 444 Vout—1.4 - mA
0.024
3.1<Vout<3.3 - (Note 7)
Switching Current Low (Note 5) loL
Vout = 2.2 95 - mA
2.2 >Vout > 0.55 Vout/0.023 - mA
0.71>Vout>0 - (Note 8)
Low Clamp Current -5<Ving-1 lcL o5, Vin+1 - mA
0.015
Output rise slew rate 0.4V -2.4V load (Note 6)| slew, 1 5 V/ns
Output fall slew rate 2.4V -0.4V load (Note 6)| slew; 1 5 V/ns

Notes: 4. Specifications guaranteed by characterization and not production testing.

5. Referto V/I curves in Figure 1. Specification does not apply to PCICLK and RST# signals. Switching
Current High specification does not apply to PME#, CLKRUN#, and INTA# which are open drain outputs.

6. Cumulative edge rate across specified range. Rise slew rates do not apply to open drain outputs.

7. Use Equation A in Figure below.
8. Use Equation B in Figure below.
A Pull Up A Pull Down
Vcce .
AC drive
point
2.
()
g |
S DC drive | |
14 4+ | point | |
v | | |
| drive point | | 0.55+1 test
point |
| | | !
1 1 1 = 1 T T =
2 -44 -176 3.6 9 Current (mA) 380
Current (mA)
Equation A: Equation B:
loy = 11.9 x (Vout - 5.25) x (Vout + 2.45) oL = 78.5 x Vout x (4.4 - Vout)
for 3.3V >Vout>3.1V forOV <Vout<0.71V
Figure 1. AC Characteristics
CIRRUS LOGIC PRODUCT DATA SHEET
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DC CHARACTERISTICS (1, =70° C; PCIVDD = VAUX = CVDD = CRYVDD = 3.3 V; VDD5REF = 5 V;
PCIGND = CGND = CRYGND = 0 V; all voltages with respect to 0 V unless otherwise noted)

Parameter Symbol Min ‘ Typ ‘ Max Unit
PClI Interface Signal Pins
High level input voltage \m 2 - 5.75 \%
Low level input voltage VL -0.5 - 0.8 \Y
High level output voltage lout = -2 mA Vou 2.4 - - \%
Low level output voltage lout =3 mA, 6 mA (Note 9) VoL - - 0.55 \%
High level leakage current Vin=27V (Note 10) hu - - 70 A
Low level leakage current Vin=0.5V m - - -70 pA
PME# power off input leakage Vin =5.25V (Note 11) lorr - - 1 A
Non-PClI Interface Signal Pins (Note 12)
High level output voltage lout = -5 mA (Note 13) Voh 0.9xvdd - \%
Low level output voltage lout =5 mA Vo - 0.1xvdd \%
High level input voltage (Note 14) Vin 0.65xvdd Vdd+0.3 \%
Low level input voltage (Note 14) Vi -0.3 0.35xVvdd Y
High level leakage current Vin=3.6V (Note 14) lin - 10 MA
Low level leakage current Vin=0 (Note 14) L - -10 A
Parameter | Min Typ Max Unit
Power Supply Pins (Outputs Unloaded)
Power Supply Current: VDDSREF - 0.6 - mA
VAUX - TBD 20 mA
PCIVDD/CVDD/CRYVDD Total (Note 4) - TBD TBD mA
Low Power Mode Supply Current - TBD - mA

Notes: 9. The following signals are tested to 6 mA: FRAME#, TRDY#, IRDY#, DEVSEL#, STOP#, PERR#, and
INTA#. All other PCI interface signals are tested to 3 mA.

10. Input leakage currents include hi-Z output leakage for all bi-directional buffers with three-state outputs.

11. Maximum allowable leakage into the PME# open-drain pin when power is removed from VAUX.
Assumes no event occurred to drive PME# (idle state).

12. For AC-Link and VOLUP/DN pins, Vdd is VAUX. For all others Vdd is the core supply.

13. For open drain pins, high level output voltage is dependent on external pull-up used and number of
attached gates.

14. All inputs that do not include internal pull-ups or pull-downs, must be externally driven for proper
operation. If an input is not driven, it should be tied to power or ground, depending on the particular
function. If an I/O pin is not driven and programmed as an input, it should be tied to power or ground
through its own resistor.
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PCI INTERFACE PINS (T,=0to70°C; PCIVDD = CVDD = VAUX = CRYVDD = 3.3 V; VDD5REF =
5V; PCIGND = CGND = CRYGND =0 V; Logic 0 =0V, Logic 1 = 3.3 V; Timing reference levels = 1.4 V)

Parameter Symbol Min Max Unit
PCICLK cycle time teye 30 - ns
PCICLK high time thigh 11 - ns
PCICLK low time tiow 11 - ns
PCICLK to signal valid delay - bused signals tyal 2 11 ns
PCICLK to signal valid delay - point to point tval(p+p) 2 12 ns
Float to active delay (Note 15) ton 2 - ns
Active to Float delay (Note 15) tof - 28 ns
Input Set up Time to PCICLK - bused signals tsy 7 - ns
Input Set up Time to PCICLK - point to point tsu(p+p) 10, 12 - ns
Input hold time for PCICLK th 0 - ns
Reset active to output float delay (Notes 15, 16, 17) trst-off - 30 ns

Notes: 15.

For Active/Float measurements, the Hi-Z or “off” state is when the total current delivered is less than or
equal to the leakage current. Specification is guaranteed by design, not production tested.
16. RST# is asserted and de-asserted asynchronously with respect to PCICLK.

17. Al PCl output drivers are asynchronously floated when RST# is active. Note ASDOUT and ASYNC are

not affected by RST#.

PCICLK m

S S SN

RST# «—toff
ton —«—» trst-off
OUTPUTS
Hi-Z
tval e E—
OUTPUTS J
Valid
tsu th

INPUTS Valid

Input

Figure 2. PCI Timing Measurement Conditions
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AC-LINK SERIAL INTERF ACE (1, =0to 70°C; PCIVDD = CVDD = VAUX = CRYVDD = 3.3 V;
VDDS5REF =5 V; PCIGND = CGND = CRYGND = 0 V; Logic 0 = V,Vj, Logic 1 = V,,Vj,; unless otherwise noted)

Parameter Symbol Min Typ Max Unit
ABITCLK input cycle time telk_period 81.4 - ns
ABITCLK input high time telk_high 36 40.7 45 ns
ABITCLK input low time telk_low 36 40.7 45 ns
ABITCLK input riseffall time trtelk 2 - 6 ns
ASDIN/ASDIN2 valid to ABITCLK falling tsetup 10 - - ns
ASDIN/ASDIN2 hold after ABITCLK falling thold 10 - - ns
ASDIN/ASDIN2 input rise/fall time trfin 2 - 6 ns
ABITCLK rising to ASDOUT/ASYNC valid, C_ =55 pF teo 2 - 15 ns
ASYNC/ASDOUT riseffall time, C, =55 pF trout 2 - 6 ns

tclkfperiod
- 4 tclkﬁhigh

ABITCLK \\\

>t

rfclk

ASDIN/ASDIN2

ASDOUT >< X

—> 1t —> o> Nl
tcog’ rfout co
ASYNC
t
rfout trfout4> l—
Figure 3. AC '97 Configuration Timing Diagram
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EEPROM TIMING CHARACTERISTICS Note 4. (T, =0to 70°C, PCIVDD = CVDD = VAUX =

CRYVDD =3.3V; VDD5REF =5 V; VDD5REF =5 V; PCIGND = CGND = CRYGND =0 V; Logic0 =0V,
Logic 1 = 3.3 V; Timing reference levels = 1.4 V; PCI clock frequency = 33 MHz; unless otherwise noted)

Parameter Symbol Min Max Units
EECLK Low to EEDAT Data Out Valid tan 0 7.0 ps
Start Condition Hold Time tHD:STA 5.0 - us
EECLK Low t EECLK 10 - ps
EECLK High tHEECLK 10 - V&
Start Condition Setup Time (for a Repeated Start Condition) tsu:sTA 5.0 - ps
EEDAT In Hold Time tHD:DAT 0 - Hs
EEDAT In Setup Time tsu:paT 250 - ns
EEDAT/EECLK Rise Time (Note 18) tr - 1 Hs
EEDAT/EECLK Fall Time te - 300 ns
Stop Condition Setup Time tsu:sTO 5.0 - ps
EEDAT Out Hold Time tbH 0 - Hs

Notes: 18. Rise time on EEDAT is determined by the capacitance on the EEDAT line with all connected gates and

the required external pull-up resistor.

e tF L tHEECLK tLEECLK —p e tR
EECLK N
HD:DAT ¢ e tSU:DAT
EEDAT (IN)
tSU:STA J‘ tHD:STA tSU:STO
tAA
EEDAT (OUT) t
DH
EEDAT (OUT)
Figure 4. EEPROM Timing
CIRRUS LOGIC PRODUCT DATA SHEET
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OVERVIEW
The CA4281providesa low-co$ PCI audiosolutionwith Legacy Gara conmpatbility for the FC environ-
ment. The CS4281 sompatibé with the CS464 and C3280-CM. TheC3281 is divided into sevar
functional blocks.

* PCI Interface

* Sound Systm Interface

* FM Synthesis

» Peripherd Devices (MIDI & Gameport)
The PQ Interfaceis the physichconnetion to the bus. Its subdivided ind severd smallerfunctional
groups such as:@ configurationandinterface, DMA controller interrupt control, and chip control. The
PCI interfaceserves asa Master/Targe PA deviceand itstwo-baseaddess rgisters provideaaesgo the
chip opestion registers and intemal memory bloks. The Sound Sysin Interface providesall the egisters
and oontrolsto operde theentire sound sysem.The FM Synthess provide full compaibility with marke
standard FM-based mussynthesis usethiDOS games and edummd softwae. The C8281’s flexibil-
ity is further enhanced by theinclusion of peripherd devices suchas Hrdware Volume Control, Clock
Geneation, Gengal Purpose I/OGPIO), MIDI UART Port, Game (Joystick) Port, and the AC Link.
The DMA Engine provides deditsal hardwae to managetransferof up to 4concurentaudio/daa sreams
to and from host nemory buffers. Four Buis Mastering DMA controllers supporiaultaneous gature,
play, modemransmit and modan receve.
The CS281 supports a vatie of audio I/O mnfigurationsincluding a singt CS4297A QystClear
AC 97 Codecor dud CHA297A codes where the second codeis used as @ortable’s dockingstation
solution. The ombination ofa C31281 with a CS4298 AMC7 codeg¢provides a ost-eff ective, supaor
quality, two-chip audio/nodem solution.

Legacy Support

Legacy game aresupported by Crystal€r Legay Suppot CCLS™, DDMA, or by thePC/PCI inter-

face. In both moberboad andadd-in @rd designs,CCLS and DOMA provide suppot for legacygames
by providingahardwae interfacethatsupports &ound BlastelPro™ ompatible interface aswell assup-
port for AV, and joystck interfaces. These hadware interfaes providePQ-only ganmes compdibility for

red-mode DOS and Widows DCB box support.

For motheboard dsigns, P@PA is usal by conneting the PGNT# and PKREQ# pins totie approprate

pinson thesouth bridgemotheboard ¢ip. The PCPCI interface is compliant with Intd’s PC/PCI spec

(version 1.2)

SYSTEM ARCHIT ECTURES

A typical system diagra depicting amnnedion of theCS4281 to he CrystlClear CHA297A AC 97 Codec
is given in Fgure 5. All analog audio inputand ouputs ae conneted to he C$4297A. Audio data is
passed beveen theCS4297A andhe CS4281 ovetthe sefal AC-Link. The C3281 povides a hatdware
interface for connetion of a joystck and MIDI devices.

Figure6 depicts he CS4281 usg both AC'97 codednterfaces in a portable dgn. Theprimary AC ‘97
interface is conneted toa CS4297A used forlhaudio 1/0 inside and conmed to tle portable. Thesecond
AC ‘97 interfaceis sent aross to thalocking station whichontains aecondCS4297A. Theseond code

CIRRUS LOGIC PRODUCT DATA SHEET
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North — Host
CPU i Bridge — V[ Memory \

i§

< PCI Bus
South CS4281 Audio Out
Bridge i d—Pp| CS4297A
Audio In

t 3

PC/PCI (if used)

Figure 5. AC ‘97 Codecinterface

is adivatedwhen te portable is in the docking &tion. Sftware can dsable the audio 1/0 pathen the
portablethat are supersded bydocking sttion I/O andenablethe pahs neededin the docking station.
Note that both interfaces are neeled insystems wherthe CD-ROM andoginput isin theportable and the
Line In/Out jacks onthedodking statios areused. Usinghe AC‘ 97 digital link agossthe dbck maintains
the absolw highest audio quality along witla standad well-defned nonproprietay interface thatwill
last trough many system geerdions.

Figure7 depicts the C&81 using aAC ‘97 codedn an audio/modem design. Themary AC ‘97 in-
terfaceis conneted b a C31298 and isisal for audiosmodem I/O such as idIn, Line In, Line Out and
the Analog Front End (AFE) fdvlodem fedures. The CS4298 analog int&ckis connectd to the DAA
via the EGPIO pins. The EGPIO supports tk PowerManagenent Event system wke-up fatureal-
lowing apowedown system to be poweed up by a incoming all on the modem.

PORTABLE
North — Host DOCKING STATION
CPU :> Bridge — V| Memory
< PCIBUS > < Secondary PCI Bus >
I U U
CS4281
South PCI Audio Interface Bridge <
Bridge
Secondary Audio Out o
/Y S 1k 2> Buffer [~ 542074 >
(ASDIN2) < i
Audio In
| PC/PCI N Audio
7 (it used) ) Out
primary | . | o] CS4297A v
AC-Link [F77 -
Audio
In
Figure 6. Portable Docking Station Scenario
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1
North — Host
cPU ﬂ Bridge — V| Memory J

< PCI Bus

U

NS

CS4281
South PCI Audio Interface
Bridge
Audio Out
Ac-Link |@—»] CS4298 ————>
—
Audio In
PCIPCI
(if used)
Telephone
Line
DAA  ¢—>

Figure 7. Modem Scefario

HOST INTERFA CE

The C3281 hostinterface is comprised of two sepaate interbiae blocks which are memory mappeinto
hostaddess pace Theinterface blocks can be locatd anywherein the hosB2-bit physcal address spac
The inerface block locations ar@efined bythe addesses programed into thetwo Base Addres Regis-
ters inthe PCI Gonfiguration Spae. These basaddresss are normally set upy the systm’'s Plug and
Play BIOS The frst interfaceblock (BaseAddress 0) contans thegeneal puposeconfiguration, control,
and status registersrfthe deviceThe seond nterface block (Baséddress 1) maps the FIFO RAMgo0
hostmemory spa@. Therelaionship betwen theBase Address Registers in the CS421 PCI Configura
tion Spae andhe hostmemory map isdepicted in Fgure 8. Thebusmastering PCI bus inteface complies
with the PCI Local Bus Specifcaion (velsion 2.1).

Device PCI Config. Space Direct Registers
(Memory Mapped, 4 kByte)

00h Device ID / Vendor ID

04h Status / Command .
08h Class Code / Revision
0Ch Misc. Control

10h [ Base Address Register 0 Direct Memory Interface
14h | Base Address Register 1 (Memory Mapped, 64 kByte)

Figure 8. Host Interface Base Address Regiders
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PCI Bus Transactions

As a trget of a PCbus tansation, the 54281 suports the Memory Read (dém internd registers or
memory), Memory \iite (to internal registeis @ memory), Configuration Bad (from C34281 configura
tion registers), Configuration Wte (to C34281 configurtion registers), Memory Red Multiple (diased
to Memory Real), Memory Rexd Line (aliasad to Memory Read), and he Memory Write and Invalidate
(aliasel to Memory Wite) transfe cydes. The I/0 Read, 1/0 Wite, Interrupt Acknowledge, $edal Cy-
cles, ad Dual Address Cycle tansations ae not spported.

As a Bus Master, the CS428éngrates the Memory Reband Memory Wite transations. TheMemory

Read, Configuration Bad, Mnfiguration Write, Memory Read Line, Memory Write andhalidae, 1/0
Read, 1/0Write, Interupt Acknowledge, $edal Cycles, and Dual Addrss Gycle ransations arenot

genested.

The FCI bus transatons supprted by the

CS$4281 deviceare summaried in Table 1. Noe | Initiator Target Type PCI Dir
that no Taget Abort condtions ae signdled by [ < Registers (BAO) | Mem Write | In
the device. Byte, word, and ddeWword transfes :

are suppoted for Configuraion Spaceaccesses. | oSt Registers (BAO) | Mem Read | Out
Only doublewod transfers are suppoted for Reg- | Host Memories (BA1) | Mem Write | In
ister and Menory area acesse. Bursting is not | Memories (BA1) | Mem Read | Out
supported for host-indted transfes tofrom te . —
CS4281 nternal register spae, RAM nmemory Host Config Space 1 | Config Write | In
space or PCl configuraion space(disconnectaf- | Host Config Space 1 | Config Read | Out
ter first phase of transation is completed). DMA Host System Mem Write | Out
Configuration Space DMA Host System Mem Read In

The contet and brmat of he PCI Configuration
Space is given in Thle 2. The rgisters from 00 to
44h ae standed PCI @nfiguration rgisters. Theregistesfrom EOhto F-h are Cirrus-Logic speific and
areread-onlyby defailt. For protectiorfrom inadvertent writes,the Gnfiguration Space registers from
E4h to FFh are read-only unless the CWPHRgister & EOh is loaded with 4281. Once CWPR contains
4281h, be registers g writable.

Subsystem Vendor ID Fields

The Subsysm ID and Subsstem VendorID fieldscan bdoadel in two ways. Typicdly add-in cadsuse
an externaEEPROMwhere the (G4281loads the data froBEPROM on powerup. For mother-boad
sydems the BIOStypically loads theConfigurationSpace at offset FCh (see Table2). Oncethese values
areloada they will appear in the @nfiguraion Saceoffset 2Ch.TheSubystem ID andSubsystm Ven-
dorID fields in thePQ Configuration Spaedefault to value0000h. TheCWPR r@ister at EOhmust be
loaded with 4281h on ordéw write the Subsystem IDst&aFCh.

Table 1 PCI Interface Transaction Summary

CIRRUS LOGIC PRODUCT DATA SHEET
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Byte 3 Byte 2 Byte 1 Byte O Offset
Device ID: R/O, 6005h for CS4281 Vendor ID: R/O, 1013h 00h
Status Register, bits 15-0:
Bit 15: Detected Parity Error: E Bit . .
B:t 14: Sie r?;IIZd SaE”R);z' I:;)(; Orror ! Command Register, bits 15-0:
Bit 13: Regceived Maste.r Abo'rt' Error Bit Bit 15-10: Reserved, R/O 0
o . ' , Bit9: Fast B2B Enable: R/O 0
Bit 12: Received Target Abort: Error Bit .
. . Bit8: SERR Enable: R/O, 0
Bit 11: Signalled Target Abort: R/O 0 . .
. _ . Bit7:  Wait Control: R/O 0
Bit 10-9: DEVSEL Timing: R/O, 01b (medium) . .
. . , Bit6:  Parity Error Response: R/W, default O
Bit8:  Data Parity Error Detected: Error Bit . 04h
. Bit5:  VGA Palette Snoop: R/O 0
Bit 7.  Fast Back to Back Capable: R/O 0 .
. ) Bit4: MWI Enable: R/O0
Bit 6:  User Definable Features: R/O 0 . .
, Bit3:  Special Cycles: R/O 0
Bit5: 66MHz Bus: R/O 0 .
. - Bit2:  Bus Master Enable: R/W, default 0
Bit4: New Capabilities: R/O 1 .
, Bit1:  Memory Space Enable: R/W, default O
Bit 3-0: Reserved R/O 000 Bit 0: 10 Space Enable: R/O 0
Reset Status State: 0210h ' P '
Write of 1 to any error bit position clears it.
Class Code: R/O 040100h
. . . . Revision ID: R/O 01h 08h
Class 04h (multimedia device), Sub-class 01h (audio), Interface 00h VIS
Header Type: Latency Timer: . o
BIST: R/O 0 Bit7: RI/OO Bit 7-3: R/W,default 0 gfghoe Line Size: och
Bit 6-0: R/O 0 (type 0) | Bit2-0: R/O 0
Base Address Register 0
Device Control Register space, memory mapped. 4kByte size
Bit 31-12: R/W, default 0. Compare address for register space accesses
Bit 11 - 4: R/O 0, specifies 4kByte size 10h
Bit 3: R/O 0, Not Prefetchable (Cacheable)
Bit2-1:  R/O 00, Location Type - Anywhere in 32 bit address space
Bit O: R/O 0, Memory space indicator
Base Address Register 1
Device Memory Array mapped into host system memory space, 64kByte size
Bit 31-16: R/W, default 0. Compare address for memory array accesses
Bit 15-4: R/O 0, specifies 64kByte size 14h
Bit 3: R/O 0, Not Prefetchable (Cacheable)
Bit2-1:  R/O 00, Location Type - Anywhere in 32 bit address space
Bit O: R/O 0, Memory space indicator
Base Address Register 2: R/O 00000000h, Unused 18h
Base Address Register 3: R/O 00000000h, Unused 1Ch
Base Address Register 4: R/O 00000000h, Unused 20h
Base Address Register 5: R/O 00000000h, Unused 24h
Cardbus CIS Pointer: R/O 00000000h, Unused 28h
Table 2. FCI Configuration Space
CIRRUS LOGIC PRODUCT DATA SHEET
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Byte 3 Byte 2 Byte 1 Byte O Offset
Subsystem ID Subsystem Vendor ID 2Ch
R/O 0000h default, see Subsystem ID section R/O 0000h default, see Subsystem ID section
Expansion ROM Base Address: R/O 00000000h, Unused 30h
Reserved: R/O 000000h Cap_Ptr: R/O, 40h 34h
Reserved: R/O 00000000h 38h
Max_Lat: R/O 18h Min_Gnt: R/O 04h Interrupt Pin: Interrupt Line: ach
24 x0.25 uS=6 S 4x025uS=1yus R/O 01h, INTA used R/W, default 0
PMC
Bit 15: PME# from D3cold: R/O 0 default
Bit 14: PME# from D3hot: R/O 1
Bit 13: PME# from D2: R/O 1
Bit 12: PME# from D1: R/O 1
Bit 11: PME# from DO: R/O 1 . .
Bit 10: D2 support: RIO 1 g/eéto'gehm Pointer: g/agaobl"r']ty ID: 40h
Bit9: D1 support: R/O 1
Bit 8-6: Vaux Power: R/O 000 default
Bit5:  Device Specific Init: R/O 1
Bit4:  Auxiliary Power: R/O 0 default
Bit3: PME# clock: R/O 0
Bit 2-0: Version: R/O 001
PMCSR
Bit 15: PME# status: R/W 0
Bit 14-13: Data scale: R/O 00
Data: R/O 0 PMCSR_BSE: R/O 0 Bit 12-9: Data select: R/O 0000 44h
Bit 8: PME_En: R'IW 0
Bit 7-2:  Reserved: R/O 000000
Bit 1-0:  Power state: R/W 00
Configuration Write Protect (CWPR): R/W 00000000h EOh
Reserved E4h
GPIO Pin Interface (GPIOR): R/W* 00000000h E8h
Serial Port Power Management & Control (SPMC): R/W* 00000000h ECh
Configuration Load Register (CFLR): R/W* 00000000h default FOh
BIOS Flags: R/W* 00h ISA IRQC: R/W* 00h | ISA IRQB: R/W* 00h | ISA IRQA: R/W* 00h F4h
Reserved F8h
Subsystem ID: Subsystem Vendor ID:
R/W* 0000h default’, see Subsystem ID section R/W* 0000h default’, see Subsystem ID section Feh
* Write capability controlled by CWPR setting.
T Power-up values could be loaded from external EEPROM.
Table 2 PCI Configuration Space (cont.)
CIRRUS LOGIC PRODUCT DATA SHEET
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Cirrus-Specific Configuration Registers

ConfigurationSpae locations EOthrough Fir are Crrus-spefic registers andra only isted inthe PCI
spedfication asvendor-defined. EOh s the Configuration Write Protect register(CWPR and blods reg-
isters E4hthrough Fi from being written (they are read-only), when tW¥FR register is anythigbut
4281h. Wha CWPR is progamned for 4281h, register&4h through Fh are writable. This seton will

descrbethe Cirrus-spetic Configuration rgistess with the exception ofthe Subsystem IDregister aFCh
which weas described in the last sgon.

The Qrrus-spedic registers providehe BIOS with accessto generd setup and configutisn opions of
the CS4281. Rling these registers inthe Configuradion Spacelets theBIOSconfigure theC$4281before
any opesgting system ha assgned memory base ddresses. Some geakpuiposebits ae dso avaable
toallow the BOIS 6 communicateavith the GG4281 driver softwee. Crrus Logt must be contaed befoe
using any of these geerd-purpose bits when usingr@us-supplied software drivers.

General Purpose 1/0 Register (GPIOR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

GP3W GP3ST GP3PT GP3OE | GP1W GP1ST GPI1PT GP1OE | VUPW VUPST VUPPO VUPLT | VDNW VDNST VDNPO VDNLT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

GP3D GP1D GPPS  GPSS GP3S GP1S VUPS  VDNS

Address:  PCI CFG: E8h, Read-Write if CWPR configured, otherwise Read-Only

Definition:  The General Purpose I/O register provides a host port for accessing extended general-purpose 1/0O
pins.

Bit Descriptions:

VDNS VOLDN input Status: This bit reflects the status of the VOLDN input pin. If configured as sticky
(VDNST=1), VDNS reads one when the VOLDN pin goes active (edge sensitive - edge
defined by polarity bit VDNPO), and is cleared by writing a 0 to VDNS.

If configured as level sensitive (VDNST=0), this bit reflects the current state of the VOLDN pin
qualified by the polarity bit VDNPO.

VUPS VOLUP input Status: This bit reflects the status of the VOLUP input pin. If configured as sticky
(VUPST=1), VUPS reads one when the VOLUP pin goes active (edge sensitive - edge defined
by polarity bit VUPPO), and is cleared by writing a 0 to VUPS.

If configured as level sensitive (VUPST=0), this bit reflects the current state of the VOLUP pin
qualified by the polarity bit VUPPO.

GP1S ASDIN2/GPIO1 input Status: Assuming this pin is not configured for ASDIN2, this bit reflects
the status of the ASDIN2/GPIO1 pin. If ASDIN2/GPIOL is an output, this bit reflects the actual
state of the pin. If ASDIN2/GPIOL1 is an input:

If configured as sticky (GP1ST=1), this bit reads one when the ASDIN2/GPIOL1 pin goes active
(edge sensitive - edge defined by polarity bit GP1PT), and is cleared by writing a 0 to GP1S.
If configured as level sensitive (GP1ST=0), this bit reflects the current state of the
ASDIN2/GPIO1 pin qualified by the polarity bit GP1PT.

See the Serial Port Power Management Control (SPMC) register description of ASDI2E bit.

GP3S GPIO3 input Status: This bit reflects the status of the GPIO3 pin itself. If GPIO3 is an output,
this bit reflects the actual state of the pin. If GPIO3 is an input:
If configured as sticky (GP3ST=1), this bit reads one when the GPIO3 pin goes active (edge
sensitive - edge defined by polarity bit GP3PT), and is cleared by writing a 0 to GP3S.
If configured as level sensitive (GP3ST=0), this bit reflects the current state of the GPIO3 pin
qualified by the polarity bit GP3PT.

CIRRUS LOGIC PRODUCT DATA SHEET
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GPSS GP_INT input Secondary Status. A general purpose input pin on the Secondary Codec
(ASDIN2) caused AC-Link slot 12, GP_INT to set. Writing GPSS = 0 clears the locally stored
copy; however, since the interrupt condition occurred in the Secondary Codec, the condition
must be removed through the Secondary Codec GPIO Pin Sticky register, Index 54h.

GPPS GP_INT input Primary Status. A general purpose input pin on the Primary Codec caused AC-
Link slot 12, GP_INT to set. Writing GPPS = 0 clears the locally stored copy; however, since
the interrupt condition occurred in the Primary codec, the condition must be removed through
the Primary Codec GPIO Pin Sticky register, Index 54h.

GP1D GPIO1 output data. When ASDIN2/GPIO1 is not ASDIN2 and is configured as an output
(GP1OE = 1), writes to this bit are presented on the ASDIN2/GPIO1 pin.

GP3D GPIO3 output data. When configured as an output (GP3OE = 1), writes to this bit are
presented on the GPIO3 pin. Note that in backward-compatible sockets, this pin is a PCI
power supply pin.

VDNLT Volume Down Load/Type. Function dependent on whether hardware volume is enabled.
Hardware Volume Control Enabled:
0 - GPIO logic input reflects the pin status directly
1 - GPIO logic input is pulse from Down hardware volume control logic. When a hardware
volume change is generated from VOLDN, a pulse is sent to this GPIO input.
Hardware Volume Control Disabled:
0 - Enable VOLDN pin pullup
1 - Disable VOLDN pin pullup

VDNPO Volume Down input Polarity.
0 - active low
1 - active high

VDNST Volume Down input Sticky.
1 - VOLDN input pin is latched, for edge sensitive inputs, and presented on the VNDS bit. The
VDNS bit is cleared by writing a 0 to VDNS.
0 - VOLDN input pin (after VNDPO) is presented on VDNS bit for level sensitive inputs.

VDNW Volume Down Wake. When set, VOLDN can cause a wake-up event (asserts PME#). VDNST
must be set sticky for this bit to be effective.

VUPLT Volume Up Load/Type. Function dependent on whether hardware volume is enabled.
Hardware Volume Control Enabled:
0 - GPIO logic input reflects the pin status directly
1 - GPIO logic input is pulse from Up hardware volume control logic. When a hardware volume
change is generated from VOLUP, a pulse is sent to this GPIO input.
Hardware Volume Control Disabled:
0 - Enable VOLUP pin pullup
1 - Disable VOLUP pin pullup

VUPPO Volume Up input Polarity.
0 - active low
1 - active high

VUPST Volume Up input Sticky.
1 - VOLUP input pin is latched, for edge sensitive inputs, and presented on the VUPS bit. The
VUPS bit is cleared by writing a 0 to VUPS.
0 - VOLUP input pin (after VUPPO) is presented on VUPS bit for level sensitive inputs.

VUPW Volume Up Wake-up. When set, VOLUP can cause a wake-up event (asserts PME#). VUPST
must be set sticky for this bit to be effective.

GP10OE Output Enable ASDIN2/GPIO1. When this pin is not configured as ASDINZ2, setting this bit
enables the output buffer allowing writes to the GP1D bit to be presented on the pin.
0 - Output disabled, pin is configured as an input (reset default)
1 - Output enabled

CIRRUS LOGIC PRODUCT DATA SHEET
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GP1PT

GP1ST

GP1W

GP30OE

GP3PT

GP3ST

GP3W
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GPIO1 input Polarity/output Type. When ASDIN2/GPIOL1 is not configured as ASDINZ2:
When ASDIN2/GPIOL1 pin is configured as an input (GP1OE = 0), this bit sets the polarity.
0 - active low input

1 - active high input

When ASDIN2/GPIO1 pin is configured as an output (GP1OE = 1), this bit sets the type
0 - CMOS output

1 - open drain output

GPIO1 input Sticky. Assumes GP1OE = 0 and pin not configured for ASDINZ2.

1 - GPIOL1 input pin is latched, for edge sensitive inputs, and presented on the GP1S bit. The
GP1S bit is cleared by writing a 0 to GP1S.

0 - GPIO1 input pin (after GP1PT) is presented on GP1S bit for level sensitive inputs.

GPIO1 Wake. When set, GPIO1 can cause a wake-up event (asserts PME#). GP1ST must be
set sticky for this bit to be effective and the pin must not be configured for ASDINZ2.

Output Enable GPIO3: Setting this bit enables the output buffer allowing writes to the GP3D bit
to be presented on the GPIO3 pin. Note that in backwards-compatible sockets, this pin is a
PCI power supply pin.

0 - Output disabled, pin is configured as an input (reset default)

1 - Output enabled

GPIO3 input Polarity/output Type.

When the GPIO3 pin is configured as an input (GP30OE = 0), this bit sets the polarity.
0 - active low input

1 - active high input

When the GPIO3 pin is configured as an output (GP3OE = 1), this bit sets the type
0 - CMOS output

1 - open drain output

GPIO3 input Sticky. Assumes GP30E = 0.

1 - GPIO3 input pin is latched, for edge sensitive inputs, and presented on the GP3S bit. The
GP3S bit is cleared by writing a 0 to GP3S.

0 - GPIO3 input pin (after GP3PT) is presented on GP3S bit for level sensitive inputs.

GPIO3 Wake. When set, GPIO3 can cause a wake-up event (asserts PME#). GP3ST must be
set sticky for this bit to be effective.

Serial Port Power Management Control (SPMC)

31 30

29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14

13 12 11 10 9 8 7 6 5 4 3 2 1 0

GIPPEN  GISPEN

EESPD | ASDI2E res WUP2 [ WUP1 | ASYN RSTN

Address:
Definition:

PCI CFG: ECh, Read-Write if CWPR configured, otherwise Read-Only

Supports power management of the AC Link and the enable for ASDIN2. This register is unaffected
by the PCI RST# signal.

Bit Descriptions:

RSTN

ASYN

DS308PP4

Reset NOT!: This bit controls the ARST# pin. Note the negative sense of the bit, which
matches the active low output pin definition. The ARST# pin is a logical OR of RSTN with the
PCI reset pin RST#.

0 = ARST# active, AC-Link and Codec reset (reset default)

1 = ARST# inactive, AC-Link and Codec not reset (normal operation).

Asynchronous ASYNC Assertion: This bit allows the unclocked assertion of the ASYNC pin for
AC-Link management protocol requirements.

0 = Normal ASYNC generation (reset default)

1 = Force ASYNC high

CIRRUS LOGIC PRODUCT DATA SHEET
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WUP1

WUP2

GIPPEN

GISPEN

EESPD

ASDIZE

CH281
CrystlClear™ PCI Audio Interface

Wakeup for primary input: This bit indicates that a Codec attached to the ASDIN pin signaled a
wake-up event by forcing a low-to-high transition on ASDIN while the AC-Link is down. This bit
remains set until host driver software issues a warm reset of the AC-Link by setting the ASYN
bit; specifically, the falling edge of the ASYNC warm reset pulse clears this bit.

0 = No wake-up event signaled by ASDIN

1 = Wake-up event signaled by ASDIN

Wakeup for secondary input: This bit indicates that a Codec attached to the ASDIN2 pin
signaled a wake-up event by forcing a low-to-high transition on ASDIN2 while the AC-Link is
down. This bit remains set until host driver software issues a warm reset of the AC-Link by
setting the ASYN bit; specifically, the falling edge of the ASYNC warm reset pulse clears this
bit.

0 = No wake-up event signaled ASDIN2

1 = Wake-up event signaled by ASDIN2

GP_INT Primary PME# Enable for primary ASDIN2 Slot 12 data. When set, allows Primary
Codec's slot 12 to generate a PME event when GP_INT goes from O to a 1.

GP_INT Secondary PME# Enable for secondary ASDIN2 Slot 12 data. When set, allows the
Secondary Codec to generate a PME event when GP_INT goes from 0 to a 1.

EEPROM Serial Port Disable. When set, the EEPROM engine is disabled and does NOT try
and read the EERPOM on a power-on reset. The two EEPROM pins are also disconnected
from the EEPROM engine. When clear, the EEPROM engine is enabled and goes out on the
EEPROM port and tries to read the EEPROM after a power-on reset.

ASDIN2 Enable.
0 = ASDIN2 function disabled (reset default) (converts to extended GPIO1).
1 = ASDINZ function enabled (implies a Secondary Codec is attached)

Configuration Load Register (CFLR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CB37 CB36 CB35 CB34 CB33 CB32 CB31 CB30 CB27 CB26 CB25 CB24 CB23 CB22 CB21 CB20
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CB17 CB16 CB15 CB14 CB13 CB12 CB11 CB10 CBO07 CBO06 CBO05 CB04 CBO03 CB02 CBO01 CBO00

Address: PCI CFG: FOh, Read-Write if CWPR configured, otherwise Read-Only

Definition:

The Configuration Load Register provides a host port for reading of four bytes of device configura-

tion options from EEPROM. The BIOS can pre-load this register by writing to it in configuration
space. The following bit descriptions are for driver information only as these bits have no direct
hardware affect. When using the Cirrus software drivers, contact Cirrus before using any of these
bits as they may have pre-defined meanings.

Bit Descriptions:

CBO[7:0]
CB1[7:0]
CB2[7:0]
CB3[7:0]

18

This bit field returns the first configuration byte.
This bit field returns the second configuration byte.
This bit field returns the third configuration byte
This bit field returns the fourth configuration byte.
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| SA Interrupt Select Register (11SR)

31 30 28 27 26 25 24 23 22 21 20 19 18 17 16
VAUXS | VAC2 VAC1 VACO | AUXP BCF2 BCF1 BCFO GTD IRQC3 IRQC2 IRQC1 IRQCO
15 14 12 11 10 9 8 7 6 5 4 3 2 1 0
IRQB3 IRQB2 IRQB1 IRQBO IRQA3 IRQA2 IRQAL IRQAO
Address:  PCI CFG: F4h, Read-Write if CWPR configured, otherwise Read-Only
Definition: Defines the ISA interrupt associated with a particular pin and relays flags from BIOS to the OS and

host software. This register is unaffected by the PCI RST# signal.

Bit Descriptions:

VAUXS

VAC[2:0]

AUXP
BCF[2:0]

GTD

IRQA[3:0]

IRQB[3:0]

IRQCI3:0]

DS308PP4

Vaux Support. This bit is reflected into the D34 support bit, PMC.PMD3C. BIOS code would
generally set this bit if VAUX is supported.

Vaux Current. These bits are reflected in the PMC.VACJ2:0] bits and must be initialized by the
BIOS to indicate how much current Vaux pulls. Note this is total current and is the combined
CS4281 and any attached Codecs and external logic using Vaux.

000 - 0 mA (self powered/don’t support Vaux)

001 - 55 mA

010 - 100 mA

011 - 160 mA

100 - 220 mA

101 - 270 mA

110 - 320 mA

111 - 375 mA (spec maximum)

Auxiliary Power. This bit is reflected in the PMC.AUXP bit.

BIOS Configuration Flags. These bits have no direct affect on the operation of the CS4281 and
may be used by host software when communicating with the BIOS.

Global Trapping Disable. When set, disables all I/O trapping. When GTD is clear, /O trapping
is allowed (must be configured through other registers).

IRQA pin interrupt mapping. A 0 disables (high impedance) the corresponding ISA interrupt
pin. A non-zero value (preferably the actual ISA interrupt connected to the pin) allows the pin
to be enabled through software drivers.

IRQB pin interrupt mapping. A 0 disables (high impedance) the corresponding ISA interrupt
pin. A non-zero value (preferably the actual ISA interrupt connected to the pin) allows the pin
to be enabled through software drivers.

IRQC pin interrupt mapping. A 0 disables (high impedance) the corresponding ISA interrupt
pin. A non-zero value (preferably the actual ISA interrupt connected to the pin) allows the pin
to be enabled through software drivers.

CIRRUS LOGIC PRODUCT DATA SHEET
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Interrup t Signal

The C4281 Kl Interfaceincludes an interupt controller funéion which reeives nterruptrequests from
multiple sources \ithin theC$4281 devte,and pesents a singlinteruptline (INTA) to the host system.
Interrupt contol regigersin the C34281 provide th hos interrupt service routie with the abiliy to iden-
tify the sourceof the inerrupt and to dea theinterupt sourcs.

ISA interrupts & provided forreal-mode DC5 support. he three ISA interupt pinsarehigh-impedane

when the C8281 powes up. The outpuénables for garticular ISA interrupt a& a combinatiof bits
set by tke BIOS and an inteapt enable bit controlled by start-upnofiguration softwae.

AC 97 LINK

The CrystalGdar solutionincludes a C3281 plus a C&97A. TheCS4281 commurdaes with the
CS4297A ove the AC-Link as specifial in the Intel® Audio Codec'97 Spedfication (version 2.1) A
block diagran for the AC '97 Controller configuration isgiven in Figure 5. The signal conmions be
tween theCS4281 and the A7 Codecareindicaed in Fgure9.

CS4281 ABITCLK 12.288 MHz BIT_CLK
ASYNC 48 kHz SYNC °
(&)
ASDOUT »[ SDATA ouT| &
(]
ASDIN SDATA_IN | E
ARST# »| RESET# 8
©
T <
24576 MHz — CSA297A
MIDIIN |«
MIDIOUT -1 Joystick/
JACX, JACY, JBCX, JBCY |« p- | MIDIPort
JAB1, JAB2, JBB1, JBB2 |«
Figure 9. Single AC ‘97 Codec Connection Diagran
CIRRUS LOGIC PRODUCT DATA SHEET
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Thedual odecarchitectureof AC ‘97, version2.1, is suppori@ wheein the second @decuseshe same
pins from the primary,with the exception of a sepaate serid datain line (ASDIN2) illustrded in
Figure10. The Primary Codecis the timing master fothe digitalaudio link and tle CS4281. The A®-
OUT ouput suppots data tansmssionon nineof the ouput smple slots(outputslots3- 11). The ADIN
and ASDINZ inpus sippott receiving of audio sample da on nineof theinput sample slots (input slots

3-11).
ABITCLK 12.288 MHz BIT_CLK
ASYNC 48 kHz » SYNC @
ASDOUT » SDATA_ouT| &
[0
ASDIN SDATA_IN | £
ARST# > RESET# g
24.576 MHz ©
[
| <
=
Cs4281 | |cs4297/97A
BIT_CLK
» SYNC °
(&)
> SDATA_OUT | &
[
> RESET# £
ASDIN2 |« SDATAIN | Q@
©
c
<
CS4297A
(AC '97 2.0)
MIDIIN |«
MIDIOUT > Joystick/
JACX, JACY, JBCX, JBCY | P | MIDIPort
JABL, JAB2, JBB1, JBB2 |« )
Figure 10. Duad AC ‘97 Codec Canection Diagram
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MIDI PO RT

A bi-directional MIDI interfaceallows connetion of external MIDI devices. TheMIDI interfaceincludes
a 16-byte H-O for the MID|1 receive path. A MDI buffer (seeFigure 11) isecommendé dueto some
joystick manuhctures grounding he MIDIOUT pin.

3.3V 5V

2.0V == Joystick
39k Connector
MIDIOUT N\
Cs4281 39k
5.1k§
MMBT2907ALT1
MIDIOUT
10k (Buffered)
MMBT3904LT1

20k ~—

Figure 11. MIDIOUT Buffer

JOYSTICK PORT

The joysick port supports four €oordinate”channés and four “buttori channés. Thecoordinate bannels
provide joystick positind information to the host,ral the button chanels provideuser button evet in-
formation. The Joystick scheiic isillustrated in Fgure 12.

+5V

CS4281 A A LE 1
U
4.7KQ 47kQ 9 /\
JABL 2
j JBB1 10
JACX 2.2kQ 3
j JBCX . Zaxe 11
é 57 120F|  120F L anF 4
—vr g 1 an g T 12
N o 4.7 k§2§4-7 kQ. 5
JBCY ' 13
j JACY 2one 6
JBB2 14
j JAB2 !
U ek =

D MIDIOUT _|t2nF_j12nF _|10F  |10F 8/
MIDIIN R < g

Figure 12. Joystick Logic
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EEPROM INTERF ACE

The EEPROM configut&on interfaceallows the connetion of an optional exteal EEPROM deviceto
provide powe-up mnfiguration information. Thexternd EEFROM is not rejuired forproperoperdion;
howeve, in some applicationspowea-up configurdion settngs other tharhe default values may be re
quired to support specific Openagi Sysem compatibity requirernents.

After a hardwae reset, an indrnal state machine the CG34281 wil automaticly deted the presene of
an ternal EEFROM device If the EEFROM headeris correct thenEEPROM dataisloaded nto the Sub-
sysem ID and SibsystenVendor ID fieldsat FCh in Configuration Spacealong withfour bytes ofgen-
erd configuraion information loaded into the CFLR registerin Configuration Sace. If theheaderdatais
invalid, the data trasfer is aboted. After powerup, he hostcan read or wte from/to he EERROM device
by ac@ssing pedfic registers inthe CS4281 Cirrus Logic povides software to read and wite the EE-

PROM.

The two-wire interface for the optiond external EEFROM

csa281 33v. 33V deviceis depictal in Figure 13. During data transfg, the

T data line (EBAT) can changestate only while the clock

4.7 kQ | signal (EECLK) is low. A stée diange of thedataline

EEDAT |e L » 2-wire while the clock signal is gh indicate a start or sbp @n-

Serial dition to the EEPRM device
EECLK »( EEPROM . . .

The EEPROM deviceea acess sequee is shown in the

Figure 14. The tining follows that of a random rebse
quene. TheCS281first paformsa“dummy” write oper
ation, then generatesstart conition followed by theslave
deviceaddres and the bytaddress of zero. TheCS4281 alwgs begins acess at byteddres zro and
continuesaccessabyte at aitne, usinga sequatial read, unil all nealed byesin the EEPROMare read.
Sinceonly 9 lytes are needd, the snmallest EEPROM available Wl suffice.

Part . Bank No
CS4280  Start pqgress W€ address  Start Part Read Acknowledge Acknowledge
Address l | ¢ st
v Stop
T T T T T T T T T T T T T T T T T

v T
S1010000/0AJOOOOOOOOJAS|1010000|1|A Data A \ Data [1|P
Ll Ll TR IR [ I LAV

T i f 1 T
EEPROM Acknowledge Data

Figure 14. EEPROM Read Segence

Figure 13 External EEPROM Connection

GENERAL PURPOSE I/O PINS

Some CS4831 pins areriternally multiplexed to serveliff erentfunctionsdependingn the CS281 diver.
The C3281 general purpodenctionalty includes PME#assertion and ietrupt functionality. Rease
contactCirrus Logic’s PC Audio support goup for more infomation on the fexibility of the C$4281
GPIO pins.
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PIN DESCRIPTIO N

TEST
JACX

JACY

JBCX

JBCY

JAB1

JAB2

JBB1

JBB2

MIDIIN

CVDD[2]

CGND[2]

MIDIOUT

TESTSEL

CGNDJ[3]
ASDIN2/GPI01

PME#

VAUX

CRYVDD

VOLUP

VOLDN

CRYGND

VDD5REF

ABITCLK

ASDOUT

ASDIN

ASYNC

ARST#
EECLK/GPOUT/PCREQ#
EEDAT/GPIO2/PCGNT#
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PCIGNDI[5]
AD[14]
AD[15]
C/BE[1}#
PAR
IRQA
PERR#
STOP#
PCIGND[4]
PCIVDDI[4]
DEVSEL#
IRQB
IRQC
TRDY#
IRDY#
FRAME#
C/BE[2]#
CGND[1]
CVDD[1]
AD[16]
AD[17]
AD[18]
PCIVDD[3]
PCIGNDI[3]
AD[19]
AD[20]
AD[21]
AD[22]
AD[23]
PCIGND[2]
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ASYNC
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EECLK/GPOUT/PCREQ#
EEDAT/GPIO2/PCGNT#

A ‘# sign suffix on a pin names indicates an active-low signal.
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AD[15]
C/BE[1J#
PAR
IRQA
PERR#
STOP#
PCIGND[4]
PCIVDDI[4]
DEVSEL#
IRQB
IRQC
TRDY#
IRDY#
FRAME#
C/BE[2]#
CGNDJ[1]
CVDD[1]
AD[16]
AD[17]
AD[18]
PCIVDDI[3]
PCIGNDI[3]
AD[19]
AD[20]
AD[21]
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PCI Interface

AD[31:0] - Address/Data B, 1/0
These pins formthe multiplexed address /databus for thePCI inteface.

C/BE[3:0]# - Command Type / Byte Enables, /O

These bur pinsare the mulgplexed command / bgtenables dr the PCI interface During the
address phase of atransation, these pins indae ¢ycle type. Dumg the déa phases oh
transation, ative low byte enable information for the cuoent data phases indicated. Thee
pins are inputs during slve opeation and they a outpus duing bus mastémng opeation.

PAR - Parity, I1/0

The Parity pin indicates even paity acoss ADB1:(0 and C/BE[3:0] for both aldressand d#a
phases. Thaignal is delayg ore PCI clock from either the @dress or da phase forwhich
parity is geneated.

FRAM E# - Cycle Frame, 1/O

FRAME# is diven by thecurrent PG bus masteto indicate thebeginning andduration ofa
transagon.

IRDY# - Initiator Ready, I/O

IRDY# is driven bythe currentPQ bus maste to indicate tha theinitiator is realy to transnit
or receivedata (omplete the current data phse).

TRDY# - Target Ready, 1/0

TRDY# is driven by the arrent PQ bus taget to indicate that the target devi@ is ready to
transmitor recive dda (complete the wrrent data phasg

STOP# - Transition Sop, I/0

STOP# is driven active by the current PQA bustarget to indicae arequest to the maste to stop
the curenttransation.

IDSEL - Initialize Device Seled, Input
IDSEL is ugd as a bip sdect during PC Configuraion Spae read and wite cycles.

DEVSEL# - Device Sdect, I/0

DEVSEL#is driven bythe FCI bustarget deviceto indicae that it has demded he address of
the curenttransa&tion as its own ¢ip sdect range.

REQ# - Master Request Three-State Qutput

REQ# indicaes to he system arbiter that the C8281 is requsing acessto the PC bus. This
pin is high-impe&ance when RST# is adive.

GNT# - Master Grant, Input
GNT# is driven by the system arbitierindicae that C54281 owns the PIGBus.

PERR# - Parity Error, I/O
PERR# & usel for reporting daa pairty errors on the PCbus.
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INTA# - Host Interrupt A, Open Drain Output

INTA# is the lewe triggered interrupt pin dedicated to servicing intermal device interrupt
sourcs.

PCICLK - PCI Bus Clock, Input

PCICLK is the PCI bus dck for timing all FZI transaabns. All PA synchronous signals er
genested and smpled reldive to the 1sing edgeof this clock.

RST# - PCl Device Reset Input
RST# is he FCl bus matea reset

VDD5REF - Clean 5 V Power Supply

VDD5REF is the powerconnection pi for the 5V PCI pseudo supyplfor the PCI busdrivers.
The intenal core logic runs on 3.3 Wits. This pin enbles the PCI intedceto support ande
tolerant of 5Volt signals. Foa 5Volt PCI Bus, VDD5REF must beonreded to +5Volts.

PCIVDD[7:2,0] - PA Bus Driver Power Supply

PCIVDD pins ae the PCI drive powa supply pins These pins must hava nominal
+3.3Volts.

PCIGNDJ7:2,0] - PCI Bus Driver Ground Pins
PCIGND pinsare thePCI driver ground reérence pins.

PME# - PCl Power Managanent Event, Open Drain, Output

PME# signds a PQ@ Power Managenent evet. This pin powes up high inpedane for
backvards ompdibility. It is dso bakwards @mpdible sine the previous fundion was a
ground pin. RIE# functionalty is poweed from the VAUX power sipply to support Dgyq
wakeup from the AC Link.

CLK RUN# - Optional Systen Clock Contral, 1/0, Open Drain

CLKRUN# is an optond PQ signal defned for mobile opedtions As an input high ndicates
tha the PACLK is ective. The bus ontroller drives CLKRUN# low when it wantsto gop the
PCICLK. As an outputdriven low torequest thathe PCICLK be activated or not eppel. If
not used, thé pin must have aweak pultdown attached tokeep lbw. This pin is backwads
compatible since the @vious function was ground pn.

VAUX - PCI Auxiliary Power Supply, Power

Auxiliary 3.3 It VDD pin usedto maintain limited devce funcitonaliy when the normal
VDD is turned off. This pin isbackwards compatibé sincethe previous tinction wa acore
power supply pin with he same voltage.

External Interface Pins

TEST - Test Mode, Input
This pin must be &d to ground.

TESTSEL - Test Mode Seled, Input with Pullup
This pin must be left floang or tied to a are powe supply pn for normal opestion.
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EEDAT/GPIO2/PCGNT# - EEPROM Data Line / PC/PCI Grant, 1/0

For expansioncard designs, thiss the dataline for extenal seial EEPROM containing devie
configurdgion ddaa. When usd with an externd EEPROM, a 4.7kQ pullup resistor is reguired.
In motherboad designs usig PCPCI, this pin is the P@PQ serializ&l grant input. In designs
with nather of the d@ove reuirements, thipin can be usd as a geerd pumpose input or open
drain output (GPIO2).

EECLK/ GPOUT/PCREQ# - EEPROM Clock Line / PC/PCI Requed, Output
For expansion cad designs, this is the clodk line for exema seral EEPROM cmtaining
device configuraion data. In motheboard designs wing PC/PC, this pin is the PC/PCI
serializel request output. In designs with neither of the abowequirenents this pin can be
used as @ened purpose output pi (GPOUT).

GPIOS3 - Gereral Purposelnput/Output 3, 1/0
A genaal pupos I/O pin that is powed of the PCI powe supply Therefore, this pin does
not suppot PME# control from the AC linkduring D3.44. This pin powers up in a high
impedance statproviding backward copatibility. All genedl purpos /O left unusedmust be
tied high through its own 1RQ resisor.

VOLUP - Volume-Up Button, Input

This pin is the volume-uutton control input This pin may dso be usedas ageneal puipose
input if its primary function is nat neead. Due to the internal 20 kQ pul-up resisor, if
VOLUP is urconneced, t will be pulled to is inacive date.

VOLDN - Volume-Down Button, Input

This pin is thevolume-down button control input. This pinmay aso be usé as a gened
purpose input if its primaryunctionis not needed. e to the interna20 kQ pull-up resisor, if
VOLDN is unconneted, it will be pulled to its inadive state.

Clock / Miscellaneous

IRQ[A:C] - ISA interru pt pins, Outputs
Thesepins can be useith DOS legacyeompatiblity modeto bypasshe PG interrupt anduse
an ISA interrupt directly. Using thesepins @n preserve the multi-drop @pability of the PCI
interrupt at the expensef another intempt line. Thesepins powerup high mpedance for
backvards canpatbility.

CRYVDD - DLL Power Supply
Power pin for intenal delay-lo&ed loop. Ths pin mustbe conneted to a nomid +3.3Volts.

CRYGND - DLL Ground Supply
Ground pin for intemal delay-lo&ed loop.

JACX, JACY, JBCX, JBCY - Joydick A and B X/Y Coordinates, 1/0
These pins & the 4 ais coordinates for thejoystick port.

JAB1, JAB2, JBB1, BB2 - Joystick A andB Button Inputs, Input
These pins & the 4 buttonwitch inputs for thgoystick port.
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MIDIIN - M 1Dl Data Input
This is the serial input pinfor the internd MIDI port. Aninternal 20kQ pull-up resistorwill
pull MIDIIN to CVDD.

!

MIDIOUT - MIDI Dat a Output
This is the seal output pin for theintemal MIDI port.

CVDDJ[2:1] - Core Power Supply
Core powe pins These pins nust be onnecte to a noninal +3.3Volts.

CGND[3:1] - Core Ground Supply
Core digital ground reérence pins.

Serial Codec Interface

ABITCLK - AC- Link Bit Clock, Input
Master timing clock for seribaudio data. Tlsipin is aninput which drives the timng for the
AC-Link interface, dong wth providing tle sourceclock for the CS4281.

ASYNC - AC-Link Frame S/nc, Output
Framing clock for seral audio data. Thispin is an output which indicates the 484z framing
for the AC-Link. High duringslot 0 and low for slos 1 trough 12. Alsoused toinduce a
warm reset of the AC-Link when its down.

ASDOUT - AC-Link Data Out, Output
C4281 seial daa out. Providesa register interface and playbak audio datapath toboth the
Primary and Seconds Codecs.

ARST# - AC-Link Rese, Output, Active Low

AC-Link and Codecaese pin. This pin is the logical OR of theCl reset pin RS# and the
softwae controled RSTN bit inthe SPMC registe. When low, forces all Codee attached to
the AC Link into acold resd stae.

ASDIN - Primary Codec Data In, Input

Primary Codec’s saial data inputto the C3281 for rgister reals and captureaudio daa
streams. This pin is powed from the VAUX power pin © suppoit wakeup evaits tha drive
PME#.

ASDIN2/GPIO1 - Secordary Codec Data In, Input / General Purposel/O Pin 1

Seconday Codec’s serid data input b the C$4281 or geerd puipose input selectad via the
Serial Power Management Control (SPMC) registe. This pin is poweaed from the VAUX
power pin to suppat wake-up events that drive PME#. As a genea purpose 1/0 pin, it
suppots extended @pability and PME# (powered from VAUX). If this pin is not usd it
shoutl have an aternd residor of 50 kQ or greder attatied to ground (not powgr
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PACKAG E OUTLINE

100-PIN MQFP PACKAGE DRAWING

v

- E
El =

1 HHAAAAARARRRARARAARAAAAAAAAAAA

HHAAARAAAARARARAAAAAA

INCHES MILLIMETERS
DIM MIN MAX MIN MAX
A ---- 0.134 ---- 3.400
Al 0.010 0.014 0.250 0.350
B 0.009 0.015 0.220 0.380
D 0.667 0.687 16.950 17.450
D1 0.547 0.555 13.900 14.100
E 0.904 0.923 22.950 23.450
El 0.783 0.791 19.900 20.100
e* 0.022 0.030 0.550 0.750
1) 0.000° 7.000° 0.000° 7.000°
L 0.018 0.030 0.450 0.750

* Nominal pin pitch is 0.65 mm

Controlling dimension is mm.
JEDEC Designation: MS022
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100-PIN TQFP PACKAGE D RAWING

v

E
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~ JU00YYBERNO00E000000EEEE

CIRRUS LOGIC

INCHES MILLIMETERS
DIM MIN MAX MIN MAX
A ~=m- 0.063 ~=m- 1.600
Al 0.002 0.006 0.050 0.150
B 0.007 0.011 0.170 0.270
D 0.618 0.642 15.700 16.300
D1 0.547 0.555 13.900 14.100
E 0.618 0.642 15.700 16.300
El 0.547 0.555 13.900 14.100
e* 0.016 0.024 0.400 0.600
L 0.018 0.030 0.450 0.750
Il 0.000° 7.000° 0.000° 7.000°

* Nominal pin pitch is 0.50 mm

Controlling dimension is mm.
JEDEC Designation: MS026

DS308PP4
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APPENDIX A. MIG RATION F ROM A CS4280 DESGN TO A CS4281 [ESIGN

The C34281-CMis designed to be backwrd compatiblevith theCS4280-CMPWB footprint. When the
C4281 isplaced in a CS4&D-designedoard,the CS4281 will provid¢hesamdevel of functionalty as
the C31280-CM. The C8281 is not be avia@ble in the 128-pin TQP padkage; howeer, al00-pin TQP
packaye is available for notebook designs. Theollowing descriptions goply only to the 100-pin MQRP
package.

Several suppf pins have been redefined on the CE4T he functionalty of two additional pins has been
madified b support addional features. Modified pin difitions defaulto CS1280 funcitonaity.

Upgraded Pirs
* |IRQC (pin 18 — replaed CGND{]

* |IRQB (pin 19 — replaed CVDDQ]

* |IRQA (pin 25) — eplacel EERR#

» TESTSEL (pin 64) — eplaced CVDD[3]

» ASDIN2/GPIOL1 (pin 66) — @acael GRO
*  PME# (pin 67) — eplaced CGND[4]

*  VAUX (pin 68)— replaed CVDDH]

*  CLKRUN# (pin 93) — repleed RCIGND[1]
* GPIO3 (pin 94) — rplaced FCIVDD [1]

IRQ[A:C] - ISA interrupt pins

Three pins hae bea redefined as ISA IRQ dgnals for DOS legagy game syport. For
badkward compatibilty, thesepins default to high impedance Pin 18 will be ®mnnecté to
ground, pn 19 will be comectedto VDD, and Pin 25 will be comected SERR#. High
impedance pins conneted tothe supply rail resultsn no damageor excess cuent being
drawn by thatpin. The SER# pin (25) on the (G4280has no useill fundiondity. An audio
device has no condition wheeby it must germate a systen error. The SERR# mi on the
C4281 has been elimaied. An 25 is held in a highmpedancetste by poweron defaul.

TESTSEL - Test Mode Sdect pin

Pin 64 wasformeidy a supply pin CVDDI4]). This pin is dsignaed for seleting test modes
for productiontesting. This pin mus be left floating ortied to a core powe suppy pin for
normal opeation. This pin istied to CVDD on the CS4&D PWB layout.

ASDIN2/GPIO1 - Secordary Codec Data In / General Purpose 10 Pin

The ASDIN2 function is a@ded tothe GPIO pin. Thefundion is detemined by the AC-Link
configuraion seéup. Thepowerup default is the GPIO funicondity.

PME# - PCI Powa Management Event

The PME# is anew function addedto the CH281. It is @ open dained output usetb indicate
a power manageent event. For the C&80 layout, thigin will be grounded.

VAUX - PCI Auxiliary Power Supply

VAUX maintains limited device functonality when the normal VDD is turned of in the
CHA281. Wha the CS4281 isusal on he CS4280 layout, his pin will be tied to nomal VDD.
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CLK RUN# - Optional Systen Clock Control
CLKRUN# is an optond PCI signal definé for mobik operdions ad is only avalable on the
CHA280-CQ (128-pirpackagg. This pn is redefined from suply groundto aninput with an
open draned output. If mantained at alogic O, the operdrained output is neveaequired to
drive the CLKRUN# signd. In the CS4280layout, this pn will be tied to ground. Note:
CLKRUN# is not avalable on the add-inad connector

GPIOS3 - Gereral Purposelnput/Output 3
GPIO3 pin of the C3A281 powers ugigh impedance. Highimpedance pirs conneted b the
suppy rail results n no danage or ecess cuent being dran by that pin.

Summary

The newfeaturs includad in the C3281 (CLKRUN#, VAWX, TESTSEL, and ISA IRQs) @& not usble
whenthe C$4281 isplacead in a CS4280 PWBfootprint. TheC$4281maintains thesamefundiondity as
the C34280 from a usegperspetive. The C3281 is NOT bakward compatible with the (54280 softwae
drivers.A driver upgradeis required to useheCS4281. Theupgraled diver will contain support ér both
the C3280 and the CS4281 for those custmstiest have both devicein their poduct Ines.

For new applications ngrating romtheCS4280to the C&281, seva design considet®ns ned atten-
tion. Joystick coalinate cgacitor vaues shoutl changefrom 5.6nFto 12nF to nore closely gproximete
legacy game port timg; however, the C&81 doespproxinate the C8280 timng. The (54281 does
not support ZV-Port found othe 128-pin version of theS4280. kll PME capabities areavailable on
the C34281with the suport of Vaux and the PME#functiors. CLKRUN# only avalable onthe 128-pin
version ofthe C$280 is now wailable oneither the 100-pin MQMP or 100-pin TQFP CHA281.The
CHA281also supportapto twoAC ‘97 Codesthatsupmrt theAudio CodecSpedfication 2.1lextensions.
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a % % &) % &)
S 05INPTETEO S IpTadaas
S)SlayayayayayayayaRSieYayayayayaya)®
O CACACCAICCCCALOCICCICCC
TEST 51 OCOOOMNOULSSTMHMANTOOODOONOLSMAN
LIIIIIvIIrITomommmmamm 30 | PCIGND[5]
JACX | 52 29 | AD[14]
JACY | 53 28 | AD[15]
JBCX | 54 27 | c/BE[1#
JBCY 55 26 PAR
JAB1 | 56 IRQA —® 25 | SERR#
JAB2 | 57 24 | PERR#
JBB1 | 58 23 | sTop#
JBB2 § 59 22 | PCIGND[4]
MIDIIN } 60 21 | PCIVDD[4]
&\;’BB[E] g% 20 | DEVSEL#
MIDIOL[J'I]' 63 | IRQB —#= 19 | CYDDIO]
IRQC —m 18 | CGNDI(]
CVDD[3] || 64 <«— TESTSEL O 17 | TRDY#
CGND[3] § 65 16 | IRDY#
GPIO | 66 -«— ASDIN2/GPIO1 w 15 | FRAME#
CGND[4] 67 -4— PME# 14 | CIBE[2J#
CVDDI[4] 68 w— VAUX N 13 | CGND[1]
CRYVDD 69 12 | CVDD[1]
VOLUP [ 70 # 11 | AD[16]
VOLDN 71 10 | AD[17]
CRYGND | 72 m 9 | AD[18]
VDD5REF 73 H 8 | PCIVDDI[3]
ABITCLK 74 % 7 | PCIGND[3]
AsDoUT | 75 o
ASDIN | 76 O ze ) A
X T 5 | AD[20]
ASYNC 77 SX0) 4 | AD[21]
ARST# | 78 3 | AD[22]
EECLK/PCREQ# [ 79 * * 2 | AD[23]
EEDAT/PCGNT# |80 Lawsworwoodamswon~onoo® 1 | PCIGND[2]
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