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FEATURES CrystalClear™
m High Perform ance PCI Audio Accelerator SoundF usion ™ PCIl Audio

— P ful RAM-based SLIMD™ DSP ides high

tac;\a"?:rc;currenc;;31 Z?\d maximum flexigﬁ)iis provides A cce I era tO r
— Efficient bus mastering PCI interface minimizes host

loading
— DMA engine with hardware scatter-gather manages up
to 96 simultaneous audio/data streams
m Flexible Digital Audio Interface Design
— Direct Connection to CS423x Codec
— Simple expansion to 6 audio output channels
— Direct Connection to CS4297 AC’'97 Codec

m Complete Solution including DSP Software and
windows 95® drivers

— Acceleration of DirectSound®, DirectSound3D®, Direct-
Input™, and DirectShow™ APIs

— High Quality HRTF-Based 3D Positional Sound

— General MIDI Wavetable Synthesis with Reverb and
Chorus

— Dolby® AC-3® (5.1 channel) and MPEG-2 Audio Decod-
ing (CS4610 only) with speaker virtualization

DESCRIPTION

The CS4610/11 is a high performance audio accel-
erator for the PCI bus. This device, combined with
application and driver software, provides a com-

The CS4610/11 is based on the Cirrus Logic, Crys-
talClear Stream Processor (SP) DSP core. The SP
core is optimized for digital audio processing, and
is powerful enough to handle complex signal pro-
cessing tasks such as Dolby AC-3 decoding
(CS4610 only) with ease. The SP core is supported
by a bus mastering PCl interface and a built-in ded-
icated DMA engine with hardware scatter-gather
support. These support functions ensure extremely
efficient transfer of audio data streams to and from
host-based memory buffers, providing a system
solution with maximum performance and minimal
host CPU loading.

The all-digital CS4610/11 supports a variety of au-
dio 1/0 configurations, including direct connection
to the CrystalClear CS423x Codecs via a bi-direc-
tional serial data link, or direct connection to an
AC’97 Codec such as the CrystalClear CS4297.

ORDERING INFORMATION

plete system solution for hardware acceleration of CS4610-CM  100-pin MQFP  20x14x3.07 mm
Windows 95 DirectSound, DirectSound3D, Direct- ggjgi(l)%l\cﬂq) %g-p!n I/IQII::FI; ggxﬁxé'gg mm
Input, DirectShow, and Wavetable Synthesis. ) -pin MQ XLaxa.Lrmm
96-Stream Parameter AC 97
DMA Controller RAM Interface
with Hardware
Scatter/Gather Program 423x '“terfgce
RAM and Dual I’S
Interrupt SLIMD Output
SP Core
PCI Controller Sample
RAM
Interface
Coefficient PLL Clock
MPU-401 ROM Generator
MIDI Interface
Joystick
Interface GPIO
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CS461011
CrystalClear™ SoundFuson™ PCl Audio Accderator

CIRRUS LOGIC

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

Parameter Symbol Min Typ Max Unit
Power Supplies PCIVDD - - 4.6 \%
CvDD - - 4.6 \Y
CRYVDD - - 4.6 Y,
VDD5REF - - 5.5 \Y,
Total Power Dissipation (Note 1) - - 15 W
Input Current per Pin, DC (Except supply pins) - - 10 mA
Output current per pin, DC - - 10 mA
Input voltage (Note 2) -0.3 - 5.75 \Y,
Ambient temperature (power applied) (Note 3) -45 - 85 °C
Storage temperature -55 - 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. XTALI & XTALO are at 3.6 V maximum.
3. At ambient temperatures above 70° C, total power dissipation must be limited to less than 0.4 Watts.

WARNING: Operation beyond these limits may result in permanent damage to the device.
Normal operation is not guaranteed at these extremes.

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

Min ‘ Typ ‘ Max Min ‘ Typ ‘ Max
Parameter Symbol CS4610 CS4611 Unit
Power Supplies PCIVDD 3 3.3 3.6 3 3.3 3.6 \%
CVvDD 3 3.3 3.6 3 3.3 3.6 Y,
CRYVDD 3 3.3 3.6 3 3.3 3.6 Y
VDD5REF | 4.75 5 5.25 4.75 5 5.25 \Y,
Internal DSP Frequency - - 100 - - 85 MHz
Operating Ambient Temperature Ta 0 25 70 0 25 70 °C

Specifications are subject to change without notice.

Dolby’s AC3 Technology is implemented on the CS4610 Stream Processor Only. Supply of this Implementation of Dolby
Technology does not convey a license nor imply a right under any patent, or any other Industrial or Intellectual Property
Right of Dolby Laboratories, to use this Implementation in any finished end-user or ready-to-use final product. It is hereby
notified that a license for such use is required from Dolby Laboratories.

Dolby and AC-3 are registered trademarks of Dolby Laboratories Licensing Corporation.

Windows, Windows 95, DirectSound, and DirectSound3D are registered trademarks of Microsoft Corporation.
Directinput, DirectX and DirectShow are trademarks of Microsoft Corporation.

Sound Blaster and Sound Blaster Pro are trademarks of Creative Technology, Ltd.

Crystal, CrystalClear, SLIMD and SoundFusion are trademarks of Cirrus Logic, Inc.

All other names are trademarks, registered trademarks, or service marks of their respective companies.
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AC CHARACTERISTICS (PCI SIGNAL PINS ONLY) (Ta=70° C;

PCIVDD = CVDD = CRYVDD = 3.3 V; VDD5REF =5 V; PCIGND = CGND = CRYGND =0V,
Logic 0 =0V, Logic 1 = 3.3 V; Reference levels = 1.4 V; unless otherwise noted; (Note 4))

CIRRUS LOGIC

Parameter Symbol Min Max Unit
Switching Current High (Note 5) lon
O0<Vout<14 -44 - mA
l.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<Vin<-1 lcL o5+ Vin+ 1 - mA
0.015
Output rise slew rate 0.4V -2.4V load (Note 6)| slewr 1 5 V/ns
Output fall slew rate 24V -0.4V load (Note 6)| slewf 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 CLK and RST# signals. Switching Current
High specification does not apply to SERR# and INTA# which are open drain outputs.

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

N

Equation A: lgy = 11.9 * (Vout - 5.25) * (Vout + 2.45) for 3.3 V > Vout > 3.1 V

8. Equation B: 1o, = 78.5 * Vout * (4.4 - Vout) for 0 V < Vout<0.71 V

votage 4 Pull Up voltage 4 Pull Down
3.3 7 33T )
AC drive
point
24 7 ORI (S o
22
dDC ) DC drive
14 __nvepcn/nt}/ point
AQ drive 0.55 | test
i point i i : paint
I f —> 1 f >
-2 .44 Current(mA) _176 3,6 o5 Current (mA) 380
Equation A: Equation B:
loH = 11.9* (Vout-5.25)* (Vout+ 2.45) loL = 78.5* \out* (4.4-Vout)
for 3.3V > \Vout > 3.1V for OV < Vout < 0.71V
Figurel. AC Chaacteristics
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CS461011
CrystalClear™ SoundFuson™ PCl Audio Accderator

CIRRUS LOGIC

DC CHARACTERISTICS (1, =70° C; PCIVDD = 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 A\ 2 - 5.75 \%
Low level input voltage Vi -0.5 - 0.8 \Y,
High level output voltage lout =-2 mA VoH 2.4 - - Y
Low level output voltage lout=3 mA, 6 mMA (Note 9) VoL - - 0.55 \%
High level leakage current Vin=27V (Note 10) hH - - 70 A
Low level leakage current Vin=0.5V (Note 10) m - - -70 MA
Non-PClI Interface Signal Pins ( Except XTALO)
High level input voltage XTALI Viy 2.3 3.3 4.0 \%
Other Pins 2 - 5.75 \%
Low level input voltage XTALI VL -0.5 0 0.8 \Y
Other Pins -0.5 - 0.8 \%
High level output voltage lout = -4 mA (Note 11) VoH 2.4 - - \%
Low level output voltage lout =4 mA VoL - - 0.4 \%
High level leakage current Vin=5.25V hH - - 10 MA
Low level leakage current Vin=0 e - - -10 MA
Min | Typ | Max Min ‘ Typ ‘ Max
Parameter CS4610 CS4611 Unit
Power Suppl y Pins (Out puts Unl oaded)
Power Supply Current: VDD5REF - 0.6 - - 0.6 - mA
PCIVDD/CVDD/CRYVDD Total (Notes 4,12) - 200 370 - 164 240 mA
Low Power Mode Supply Current - 10 - - 10 - mA

Notes: 9. The following signals are tested to 6 mA: FRAME#, TRDY#, IRDY#, DEVSEL#, STOP#, SERR#,

PERR#, and INTA#. All other PClI 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.
At supply voltages of 3.6 V or higher and ambient temperatures of 70° C, the high level leakage current
may exceed 70 pA. For normal operating ranges of 25° C and a supply voltage of 3.3 V, the high level
leakage current is within specification.

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

12. Typical values are given as average current with typical SP task execution and data streaming. Current
values vary dramatically based on the software running on the SP.
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PCI INTERFACE PINS (T,=0t070° C; PCIVDD = CVDD = CRYVDD = 3.3 V; VDD5REF = 5 V;

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 tyal(p+p) 2 12 ns
Float to active delay (Note 13) ton 2 - ns
Active to Float delay (Note 13) tost - 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 time after PCICLK stable (Note 14) trst-clk 100 - ps
Reset active to output float delay (Notes 13, 14, 15) trst-off - 40 ns

Notes: 13.

15. All output drivers are asynchronously floated when RST# is active.

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.

14. RST# is asserted and de-asserted asynchronously with respect to PCICLK.

PCICLK VAN BN AN ANV
trst-clk
§ )
RST# | <« toff
ton tI’St-Off
OUTPUTS
Hi-Z
tval J¢—»
OUTPUTS
Valid
tsu th
lid
INPUTS - m‘ut
Figure 2. PCI Ti ming M easurement Conditions
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CIRRUS LOGIC

CS4610/11 + CS423X CONFIGURATION (T,=0to070° C;

PCIVDD = CVDD = CRYVDD = 3.3 V; VDD5REF =5 V; PCIGND = CGND =CRYGND =0 V;
Logic 0 =0V, Logic 1 = 3.3 V; Timing reference levels = 1.4 V; unless otherwise noted)

Parameter Symbol Min Typ Max Unit
SCLK input cycle time tseik 320 354 - ns
FSYNC input cycle time ttsync 20480 | 22676 - ns
SCLK rising to FSYNC transition tod1 -20 - 20 ns
SCLK rising to SDOUT valid tod2 - 25 45 ns
SDIN valid to SCLK falling tsq 30 - - ns
SDIN hold after SCLK falling thy 30 - - ns
LRCLK output cycle time trelk 20480 | 22676 - ns
SCLK falling to LRCLK transition tod3 - 25 45 ns
SCLK falling to SDO2/SDO3 valid toda - 25 45 ns
SDIN2 valid to SCLK rising (S12F1-0: 00) tso 30 - - ns
SDIN2 hold after SCLK rising (SI2F1-0: 00) tho 30 - - ns
SDIN2 valid to SCLK falling (SI2F1-0: 01) ts3 30 - - ns
SDIN2 hold after SCLK falling (SI12F1-0: 01) ths 30 - - ns

r_w tsclk
SCLK \_/_\ cee /_\_/_\ oo / \ ’ \ )
< tfsync
FSYNC —» \
i
SDOUT >< 15 ><14 eoe < >\
ts1
e (o (o
th Yrik ;
LRCLK \ ;
— 5
SD02/SD03 ; > >< >
eeo 0 X 15 oo 0

iy 1 e W 3 e ey W

..i“2< ) Voo fae e (0 ) f

Figure 3. CS410/11 and CS4A3x Link and 6 Chanrel Output Timing Diagram

Y

SDIN2  ts3 '\
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AC’97 SERIAL INTERFACE TIMING (T, =0to 70° C; PCIVDD = CVDD = CRYVDD = 3.3 V;

VDD5REF =5 V; VDD5REF =5 V; PCIGND = CGND = CRYGND =0 V; Logic 0 =0V, Logic 1 =3.3 V;
Timing reference levels = 1.4 V; unless otherwise noted)

Parameter Symbol Min Typ Max Unit
ABITCLK cycle time taclk 78 81.4 - ns
ABITCLK rising to ASDOUT valid tods - 17 25 ns
ASDIN valid to ABITCLK falling tss 15 - - ns
ASDIN hold after ABITCLK falling ths 5 - - ns
PCICLK rising to ARST# valid tode - 10 - ns

taclk

ABITCLK /_\ ﬂ_ﬂ o 1)
ASYNC [, <t

ASDOUT

o
ASDIN X X & t >< oo

ARST# ths r
—»> tpd6
PCICLK

Figure 4. AC’97 Conifguration Timing Diagram
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CS461011
CrystalClear™ SoundFuson™ PCl Audio Accderator

EEPROM TIMING CHARACTERISTICS Note 4. (T, =0to 70°C, PCIVDD = CVDD = CRYVDD =
3.3 V; VDD5REF =5 V; VDD5REF =5 V; PCIGND = CGND = CRYGND =0V; Logic0 =0V, Logic 1 =3.3V;
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 tHp:sTA 5.0 - ps
EECLK Low tLEECLK 10 - HS
EECLK High tHEECLK 10 - ps
Start Condition Setup Time (for a Repeated Start Condition) tsy:sTA 5.0 - Hs
EEDAT In Hold Time tHD-DAT 0 - Us
EEDAT In Setup Time tsu:DAT 250 - ns
EEDAT/EECLK Rise Time (Note 16) tr - 1 Hs
EEDAT/EECLK Fall Time te - 300 ns
Stop Condition Setup Time tsu:sTo 5.0 - VS
EEDAT Out Hold Time toH 0 - Us

Notes: 16. 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 N tR
EECLK N
tHD:DAT > lgypar
EEDAT (IN)
tSU:STA J‘ tHD:STA tSU:STO
L an
EEDAT (OUT) t _|
PN

EEDAT (OUT)

Figure 5. EEPROM Timing
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OVERVIEW

The CS410and CS441 ae high peformance au
dio accderator DSPs for he PClbus.These devic-
es,combinedwith application ard driver softwvare,
provide a cmplete systen solution for cost dfec-
tive accderation of Windows® DirectSouwnd,
DiredSaund3D, Directinput, DirectShav, MIDI
playbadk via Wavetable Synthesis with reverbera-
tion and borus effects proessing, and more.

The CS4610 is a high-performance, full-feaured
version of the SaundFusion audio accderator. The
CS%411is areduced-cost version of the CS4610.
The C34611 has a bwer max clock speed and dos
not suort AC-3 ar MPEG-2. Pleaserefer to the
OEM Software Reference Manual for more detail s.

There ae three nain fundiond blocks within the
CS41011: the Steam Proesseo, the PCl Inter-
face and the DMA Engine. The Stream Proessa
(SP) B ahigh speed custom Digital Signd Proces-
sor (DSP)ore designed by Cirrus Logic, Inc. spe
cificdly for audio signd processirg. This
extremely powerful DSP oreis capable of runnng
complex agorithms sud as Dolby Digital AC-3 or
MPEG-2 audio decodng for applicatons sich as
DVD movieplayback or ganing. The SP iscapable
of running anumber of different signal processirg
algorithms simultaneously. This high conairrency
cgpability is vduable for applications suchasimmer
sive 3D gameswhich mayplay a umber of Direct
Sourd greams a rumberof DiredSound® sreams
and a MIDI music seqercesmultarecusly.

Seprate RAM memories are included on-chip for
the SP prgram ode (Progam RAM), parameter
data (Parameter RAM), and auwdio sample daa
(Sanple RAM). A small ROM memory (Coeffi -
cient ROM) is included to store fixed coefficient
data required for the sanple rate converson ard
audio decompression agorithms.

The RAM-based DSP achitedure of the
CS4%61011 ensures meximum sysem flexibility.
The software functionfeature mix can be adgted

to med the requirements of a variety of different
applicaions, sich as DirectX™ games, DVD mowv
ie playbad, orDOSapplicaions. This RAM-based
architecdure also provides a means for future sys-
tem upgades, allowing the addition of new or up
graded functionality through softvare updates.

The CS41011 providesan extremely efficient bus
mastering interface to the PCI bus. The PCI Inter-
face function allows economica burst mode trars-
fers of audo daa beween host systan memory
buffers ard the CS4610/11 device Progran code
and parameter daa are also transfered to the
CS410'11 over the PCl Interface.

The C4610/11 DMA Engine provides dedcaed
hardware to managetransfer of up to 96 conaurrent
audio/data streams o and from host memory buff-
ers. The DMA Engine provides hardware scdter-
gather supprt, allowing simple buffer allocaion
and management. This implementation improves
sysem efficiengy by minimizing the number of
hostinterrupts.

The C34610/11 suports a vaiety of audio 1/0O
configurations, including dred connection to the
CrystdClea C$423x Cadecs orto an AC'97 Co
dec such asthe CiystalClear CS4297. The system’s
flexibility is further erharced by the induson of
awiliary ADC and DAC ports, abi-dirediona se
rial MIDI pott, ajoystick port, a hadware volume
control interface, and a seial data port which al-
lows conredion of an optional external EEPROM
device

The block diagram in Figure 6 depicts a mother-
boad audio subsygtem basedon the CS41011
and the CS£23x. This gpproad features the proven
ISA legacy suppat of the CS423x Cadecs (whch
includethe CS423xB family as well asthe C34235
and CS4239 devices). The CS23x providesDOS
applications with hardware compatbility for the
Sownd Blaster Pro™ ,OPL3, and MPU-401 register
ses. In this configuration, the CS423x alko pre
vides the sysem joystick interface The CS423x
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provides dl Analog-to-Digital converson (ADC)
and Digital-to-Analog conversion (DAC) func
tions Digital auwdio is trarsferred beween the
CS£3x ard the CS410'11 over a proprietary bi-
dirediona seial datalink between thetwo devices.
MIDI data from the CS423x MPU-401 UART is
aso transferred seially to the CS4610. DOS apli-
cdions can drectly address he CS23x aulio
functions onthe ISA bus.Windows DiredX audio
applicationswill addessthe RCl-based C$161011
device through Windows DredX drivers, wheren
the C3423x isutilized asthe externd Codecfor an
alog 1/0.

A sysem diagram depicting conredion of the
CS4%1011 to the CrystdClear C$4297 AC'97 Co-
dec is given in Figure 7. All analog auwlio inputs
and ouputs are onreded to the AC'97 Codec. Au-
dio dda is passedbetween the AC’97 Codec ard
the CS440/11 ove the seaial AC-Link. The
CS4610/11 provides ahardware interface for con-
nection of ajoystick and MIDI devices. Legacyau
dio sugportunder aWindows DOS Bx is provided
via virtualization of the Sound Blaser™, OPL3
FM synthesizer and MPU-401 MIDI interface reg-
isters.

[
N Host Bridge / Host Memory
CPU N— Mem Control
< PCI Bus >
TT Optional
Opt. CS4333 DACs bL' Surround
: Outputs
CS4610/11 CS423x » Audio Out
Accelerator — Motherboard ]
ISA Digital Audio l«— Audio In
i Link
Bridge
1c ,\
ISA Bus /

Figure 6. CS46D/11 +CA23xMotherboard Audio Configuration

[
Host Memory

+ \| HostBridge/ |1 \
CPU \—/ Mem Control _/

it
< % =)

CS4610/11
Accelerator

—» Audio Out
4— Audio In

AC 97
Codec

Figure 7. CS44.0/11 + AC ‘97 CodecConfiguration
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Stream Proceser DSP Core

The CS4610/11 StreamProcesso (SP) isa aistom
DSP oredesignoptimized for processing and syn
thesizing digital audio daa streans. The SP fex-
turesa Somewhat Long Instruction Multiple Data
(SLIMD) modified du& Harvard arditedure. The
device uses a 40-ht instruction word and opeates
on R-bit daawords. The SP coeis consevatively
rated at 300 Milli on Instuctions pe second (3M
MIPS) when running & a 100 MHz internd clock
spead (CS4611runs at85 MHz). The SPincludes
two Multiply-Accumulate (MAC) blocks and one
16-bit Arithmetic and Logic Unit (ALU). The
MAC units peform 20-bit by 16-bit multipliesand
have40-bit accumulators, providing higher qudity
than typicd 16-bit DSParchitedures.

PLL and Clock Contr ol

The CS4610'11 includes a programmable Phase
Locked Loop (PLL) circuit which generates the
high frequency internal SP ¢ock from alower fre-
guency inpu clock. The PLL input may comefrom
the CS4@0/11 ciystd osdll ator circuit or theseial
port clock (ASCLK/SCLK). The CS410'11 Clock
Control circuitry allows gatng of clbcksto various
internd functiond blocksto conserve power duing
power cansevation nodes, as wel as during nor
mal modes of operation when no tesks are beng
exeauted

Host Interface

The CS46L0/11 hostinterface is comprised of two
semrate interface blocks whch ae memory
mapped into host address space The CS461011
interface blocks @an be locaed anywhere in the
host 32-bit physical address spae The interface
block locaions ae ddined by the addesss pro
grammed into the wo Base Address Rgistas in
the CS41011 PA Configuraion Space. These
base aldresses ee rormally setup bythe systen’s
Plug and Play BIOS. The first interface block (lo-

caed using Base Address0) is a 4 kByte register
block containing general purpose @nfiguration,
control, and gatus registea's for the device The sec
ondinterface block (located using Base Address )
is a 1MByte block which mas al of the
CS461011 internal RAM memories (SP Pogram
RAM, Paraneter RAM, and Sanple RAM), along
with the SP déug registas, into host manory
space This alows the hog to directly pesk ard
poke RAM locdions a the device. The relation-
ship béween the Base Address Registers in the
CS410'11 PCI Cortfiguration Space ard the host
memory map is deicted in Figure8.

CS4610/11PCI Interface

The CS4610/11 provides abus mastaing PClbus
interface which complieswith the PCI Locd Bus
Speification vasion 21.

PCI Bus Transactiors

As a taga of a PCIl bus tansadion, the
CS461011 suports the Memory Read (from
internd regsters o memory), Memory Write (to
internd registers & memory), Configuration Read
(from CS41011 configuraton registes),
Configuraion Write (to CS46L0/11 configuration
registers), Memory Read Multiple (aliased to
Memory Rea), Memory Read Line (aliasedto
Memory Read), and the Memory Write and
Invalidate (diased b Memory Write) transfer
cycles. The 1/0 Read, /O Write, Interrupt
Acknowledge Special Cycles, and Dud Address
Cycle transactionsare nd supported

As Bus Master, theCS4610/11 generates the Mem-
ory Read Multiple and Memory Write transadions.
The Mamory Read, Configuraion Read, Configu-
ration Write, Memory Read Line, Memory Write
and Invalidate, I/0 Read, I/O Write, Interrupt Ac-
knowledge, Speaal Cycles and Dual AddressCy-
cletransadions are nd generated.
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00h
04h
08h
0Ch
10h
14h

Device PCI Config Space

Device ID / Vendor ID

Status / Command

Class Code / Revision

Misc Control

Base Address Register O

Direct I/O Registers
(Memory Mapped, 4KB)

Base Address Register 1

Direct Memory Interface
(Memory Mapped, 1KB)

Figure 8. CS461011 Host Interface Ba® Address Regsters

Initiator Target Type PCI Dir
Host Registers (BAO) Mem Write In
Host Registers (BAO) Mem Read Out
Host Memories (BA1) Mem Write In
Host Memories (BA1) Mem Read Out
Host Config Space 1 Config Write | In
Host Config Space 1 Config Read | Out
DMA Host System Mem Write Out
DMA Host System Mem Read In

Table 1. CS48.0/11 PCI Interface Transaction Summary

The PG bus tamsadions syopotted by the
CS461011deviceare sunmarized in Table 1.Note
thatno Target Abort conditions are signall ed by the
device. Byte, Word, and Doubleward transfers are
supported for Configuraion Spae acesses.Only
Doubleword transkrs ae supprted for Register a

Memory area accesses.Bursing is not supported
for host-initiated transfers to/from the C$461011
internd register pace RAM memory spa&e, or
PCl oonfiguraion smce (disconred after first

phase of transadion is completed).

12

Downloaded from Elcodis.com electronic components distributor

DS241PP5


http://elcodis.com/parts/6109713/cs4610c-cq.html

CS461011
CrystalClear™ SoundFuson™ PCI Audio Accderator

i

——= CIRRUS LOGIC

Configuration Space

The mntent and format of theprimary PCI Corfig-
uration Spacefor the CS54610/11 deviceis given in

Table 2.
Byte 3 Byte 2 Byte 1 Byte O Offset
Device ID: R/O, 6001h Vendor ID: R/O, 1013h 00h
Status Register, bits 15-0: Command Register, bits 15-0: 04h
Bit 15 Detected Parity Error: Error Bit Bit 15-10: Reserved, R/O 0
Bit 14 Signalled SERR: Error Bit Bit9 Fast B2B Enable: R/O 0
Bit 13 Received Master Abort: Error Bit Bit8 SERR Enable: R/W, default 0
Bit 12 Received Target Abort: Error Bit Bit 7 Wait Control: R/O 0
Bit 11 Signalled Target Abort: Error Bit Bit 6 Parity Error Response: R/W, default O
Bit 10-9 DEVSEL Timing: R/O, 01b (medium) Bit5 VGA Palette Snoop: R/O 0
Bit 8 Data Parity Error Detected: Error Bit Bit4 MWI Enable: R/O 0
Bit 7 Fast Back to Back Capable: R/O 0 Bit 3 Special Cycles: R/O 0
Bit 6-OUDF, 66MHz, Reserved: R/O 0000000 Bit 2 Bus Master Enable: R/W, default O
Reset Status State: 0200h Bit1 Memory Space Enable: R/W, default 0
Write of 1 to any error bit position clears it. Bit 0 10 Space Enable: R/O 0
Class Code: R/O 040100h Revision ID: R/O 01h 08h
Class 04h (multimedia device), Sub-class 01h (audio), Interface 00h
BIST: R/IO 0 Header Type: Latency Timer: Cache Line Size: 0Ch
Bit7: R/O0 Bit 7-3: R/W,default 0 | R/O0
Bit 6-0: R/O 0O (type 0) | Bit2-0: R/O 0

Base Address Register O 10h
Device Control Register space, memory mapped. 4 kByte size

Bit 31-12: R/W, default 0. Compare address for register space accesses
Bit 11 - 4: R/O 0, specifies 4 kByte size

Bit 3: R/O 0, Not Prefetchable (Cacheable)

Bit 2-1: R/O 00, Location Type - Anywhere in 32 bit address space

Bit 0: R/O 0, Memory space indicator

Base Address Register 1 14h
Device Memory Array mapped into host system memory space, 1 MByte size
Bit 31-20: R/W, default 0. Compare address for memory array accesses

Bit 19 - 4: R/O 0, specifies 1 MByte size

Bit 3: R/O 0, Not Prefetchable (Cacheable)

Bit 2-1: R/O 00, Location Type - Anywhere in 32 bit address space

Bit 0: 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

Table 2. CS46.0/11 PCI Configuration Spacel
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Byte 3 Byte 2 Byte 1 Byte O Offset
Cardbus CIS Pointer: R/O 00000000h, Unused 28h
Subsystem ID Subsystem Vendor ID 2Ch
R/O 0000h R/O 0000h
see Subsystem Vendor ID Fields section see Subsystem Vendor ID Fields section
Expansion ROM Base Address: R/O 00000000h, Unused 30h
Reserved: R/O 00000000h 34h
Reserved: R/O 00000000h 38h
Max_Lat: R/O 18h Min_Gnt: R/O 04h Interrupt Pin: Interrupt Line: 3Ch
24 x 0.25uS =6 US 4 x 0.25uS = 1uS R/O 01h, INTA used R/W, default 0

Table2. CS4d.0/11 PCI Configuration Spacel (Continued)

Subsystem &hdor ID Fields

The Sibsysem ID and Sulsystem Vendor ID
fields n the C$4610/11 PA Configuraion Spae
default to value 000th urlessan external EEPRQOM
device is deteded or unless he host has written to
the appropriate internal regster toprogram the val-
ues. When programmed through the EEPROM all
four bytes @n be written. However, when pro-
gramming though the hostinterface (BIOS code),
only the Subsytem Vendor ID (bytes 1ard 0) @n
be programmed. The Sulsystan ID (bytes 3ard 2)
is forced to the most significant byte (byte 1) of the
Subsywtem Vendor ID. Therefore, when loaded
though hostcode, bytes one, two ard threewill al
havethe sane value.

CS4610/1 Interrupt Signal

The CS41011 PCI Interface includes annterrupt
controller function which receives interrupt re-
guests fran multi ple souces within the CS410/11
device, and preserts asingleinterruptline (INTA%#)
to the hostsysem Interrupt control regstersin the
CS410'11 provide the host interrupt sewice row-
tinewith the abiity to identify the source of the in-
terrupt and to clea the interrupt souces. In the
CS461011, thesingle externd interrupt is expand-

ed by the u® of “virtual channds”. Each daa
stream which is read from or written to a moduo
buffer is assyned a virtud channé number. This
virtual channd number is signdled by the DMA
subsytem anytime the assod¢ated moduo buffer
pointer passeshe mid-pant or wraps arourd. Vir-
tual chamels are dso wsedfor message passirg be-
tween the CS46.0/11 and the host.

Serial Port Configurations

The CS410/11 provides a flexible Seral Audio
Interface which all ows canection to externa Ana-
log-to-Digital Converters (ADCs), Digital-to-Ana
log Converters (DACs) a Codecs (combined ADC
and DAC functions)in seweral different configura-
tions. The CS4610/11 seral audio interface in-
cludesa primary input/output port with dedcaed
saial daapins (SDIN, SDOUT)two auxili ary au-
dio ouput ports (SDO2 SDO3) which shae pins
with the joysick interface button input functions,
and ore auxiliary audio inpu port (SDIN2). Each
of thesedigital awdio input and ouput pins arry
two chanrels of audio data. Thes two chamels
may comprise the left andright channds of astereo
audio signd, or they may betwo indgopendentmon-
aual audio signds.
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Each digital audio channd is interndly buffered
through a 16sample x 20-kt FIFO.The da&aformat
for the seral digital audio pats varies dgpending
on the configuraion. The pimary configuratons
supportedinclude a CS41011 plus CS£23x con-
figuration for motherboad audio, a CS41011
plus CS423x canfiguration with full 5.1 chanel
output capability, and an AC’97 controller config-
uraion (CS46L0/11 plusan AC'97 Coder).

CS4610/1 + CS423x Moherboard Audio
Accelerator

A sysem block diagram for the CS4610/11 plus
CS4£3x configuration is given in Figure 6. This
configuraton utilizes aproprietary bi-direcional
digital audio link between the CS46L0/11 ard the
CS4&3x. The connedion between these devices is
depictedin Figure 9.

In the CS410'11 plus CS£23x configuraion, the
CS423x s the seial port timing master. The seial
port runs at fixed 441 kHz samping rag, and he
2.822 MHz SCLK output fromthe CS123x is selected
asthe CS410/A1PLL clock generator input.

Note thatin this configuration the DIN signal ca-
ries two sereo streans from the CS423x to the

PLL/
Clock Gen

t 64Fs (2.822 MHz)

CS4%61011: theCS423x ADC dataand the CS423x
outpu daa The SDOUT signd carries the
CS461011 final output to the CSL23x DACs.
SDIN and SDOUT transitions occur on rising edg-
es of SCLK (SDIN is smpledon falling edges of
SCLK). The daais trangnitted in left-justified for-
mat, MSB first, 16-hit data, with 32 clock cycles
for ead phaseof theFSYNCsignd. FSYNCtran-
sitions occur onrising edges of SAK, the FSYNC
high phase indicates left chanel daaon DIN ard
SDOUT while the FSYNC low phase indicates
right channd data. The SDOUT signé& carries 16
bits o datafollowed by 16 bits of zero pad for each
channé(left ard right). The SDIN signal carries 16
bits of ADC data followed by 16 bits of playback
data for each channé (left ard right). The serial
port clock anddata timing relationshp for this con-
figuraionis indicaed in Figure 10. The clock ard
data signd functions for his configuraton are
summaized in Table 3.

Motherboad Configuration with 5.1 chanel
output cambility (CS46100nly)

This configuration is thesare as the CS4610 plus
CS4£3x motherboad accderator configuration
with the addition of two Crysta ™ CS433 Steeo

CS4610/11 PCI
Accelerator

ABITCLK/SCLK ¢ SCLK
< 44.1 kHz (fixed)
ASYNC/FSYNC FSYNC
ASDOUT/SDOUT > SDIN
ASDIN/SDIN [« SDOUT
MIDIIN < MIDOUT
1IN

[E—
16.9344 MHz CS423x

ISA Codec

Figure 9. C$461011 + CS43x Comection Diagram
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(18(1a/3)++ o

DAC 16 Clocks

ADC 16 Clocks | DAC 16 Clocks | ADC 16Clocks | DAC 16 Clocks
Left Data Right Data

JuuUyL

15

DAC 16 Clocks

Figure 10. Seial Audio Port Format for CS4610A1+ CS42% Configuration

Directio

n Functional Description

Input

Main timing driver for digital audio link, both edges used internally for timing. Also functions
as the source to the PLL for internal clock generation.

Input

Framing signal for digital audio link, high time indicates left channel data and low time indi-
cates right channel data. Frame is sampled on the falling edge of the SCLK input.

Output

Primary output port serial data pin. This data is the CS4610/11 output stream going to the
CS423x device. The serial data on this pin transitions on the rising edge of the SCLK input.

Input

Primary input port serial data pin. This data contains both CS423x ADC data and the CS423x
output data. The serial data on this pin is sampled on the falling edge of the SCLK input.

Table 3.Serial Audio Port Signal Summary for CS4610/11 + CS42% Configuration

DACs to expand the audio ouput cgpability to six
chamels. This expanded output capabhility is useful
for applications where discrete 5.1 channd output
is desired for Dolby AC-3 aulio pragrams. The
connection dagram for the alditional C$4333
DACs is given in Figure 11 The CS433 DACs
shae the SCLK outputfrom the C$423x with the
CS4%10. TheCSA333 DACsalsoreceive a 16.9344
MHz MCLK sigral from the C3423x. Note thatthe
CS£3x MCLK output has limited drive strength
and shoud bebuffered in this application. The LR-
CLK framing clock and the SDO2/SDO3 dgital
audio outputs ae providedfrom the CS4610. The
SDO2 and SDO3 transitions ocur on fdling edges
of SCLK (the primay outputSDOUT transitions
on rising edges of SCLK). LRCLK transitions oe
cur on fdling edges of SCLK, with the LRCLK
high phaseindicaing left channel daa present on
SD0O2/SD03. SDOEDO3 daa is right justified,
with 16 bits of zero padfoll owed by 16-bits of daa,

transmitted MSB first. There ae 64 SCLKs per
LRCLK, ard MCLK runs & 384x the frame rate.
The seial pot clock and daa timing relationship
for this configurdion is indicated Figure12. The
clock and daa signd functions for this configura-
tion are summaizedin Table 4.

AC’97 Cortroller Configuration

In this configuraionthe CS4610/11 functions a an
AC’ 97 controller. The CS4610/11 communicates
with an AC’'97 Codec, swch as the CrystdClea
CS497, over the AC-link as speifiedin the Intel®
Audio Codec ‘97 Speificaion version 1.03. A
block diagram for the AC’97 Gontroll er Configura
tion isgiven inFigure 7.The sighal connections be
tween the CS410'11 and the AC'97 Cocec are
indicated in Figure 13. In this configurdion, the
AC’97 Codet is the timing maste for the digita
audio link. TheCS$4610/11 ASDOUT otput sup
ports data transmisson on al 10 possble sample

16
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Analog Out Pair 2 g\ rround Left

» Surround Right
Analog Out Pair 3, Center

Sub
né ;8> é ;8> Analog Out Pair 1 'F-fﬁh
g A g 73 [ TR
A A4 ? A A A4 s 00a
JBB1/LRCLK MCLK
JAB1/SDO2
JAB2/SDO3
ABITCLK/SCLK [« SCLK
ASYNC/FSYNC < FSYNC
ASDOUT/SDOUT SDIN
ASDIN/SDIN « SDOUT
MIDIIN « MIDOUT
CS4610 PCI 169344 Mz :L CS423x
Accelerator ISA Codec

Figure 11. CS46D + CS23x Expanded 6-Channel Output Configuration

Pin Name Direction Functi onal Description
SCLK Input Main timing driver for digital audio link, both edges used internally for tim-
ing. Also functions as the source to the PLL for internal clock generation.
FSYNC Input Framing signal for digital audio link, high time indicates left channel data

and low time indicates right channel data. FSYNC is sampled on the falling
edge of the SCLK input.

SDOUT Output  |Primary output port serial data pin. This data is the CS4610 output stream
going to the CS423x DACs. SDOUT transitions on the rising edge of the
SCLK input.

SDIN Input Primary input port serial data pin. This data contains both CS423x ADC

data and the CS423x output data. SDIN is sampled on the falling edge of
the SCLK input.

LRCLK Output  |Framing signal for external 4333 DACs, high time indicates left channel
data and low time indicates right channel data. LRCLK transitions on the
falling edge of the SCLK input.

SDO2, SD0O3 Output  |Second and third output port serial data pins. These output streams are
the expanded output channels beyond the CS423x left / right pair. The
serial data on these pins transition on the falling edge of the SCLK input.
Note that this is a DIFFERENT SCLK edge than the one for the SDOUT
pin.

Table 4. Seial Audio Port Signal Summary for CS46D + CS4£23x Expanded Output Configuration

DS241PP5 17
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‘ Left Data

Right Data ‘

FSYNC J

SDOUT 15Y14
DAC 16 Clocks
SDIN

ADC 16 Clocks ‘ DAC 16 Clocks

Juuour - JUUuuL

DAC 16 Clocks

() (0)saekes) (O skiees)

ADC 16 Clocks ‘ DAC 16 Clocks

LRCLK J
SDO2 @

SDO3

DAC 16 Clocks

: N

DAC 16 Clocks

Figure 12. Seial Audio Port Format for CS4610+ CS423x Expanded Output Configuration.

slots (ouput slots 3- 12). The C4610/11 ASDIN
input supports receving of audio sanple dataon 6
input sanple slots (hput sbts 3- 8). The SDO2,
SDO3seaia outpus andthe SDIN2 seaial inputare
not suppated in this configuration.

MIDI Port

In the AC'97 controller configuration, the
CS461011 provides abi-dirediond MIDI inter-
faceto allow connecion of external MIDI devices.
The CS41011 MIDI interface includes 16-byte
FIFOs for he MIDI transmit and receive pahs.

Joystick Port

In the AC'97 controller configuration, the
CS41011 provdes a joystick port. The
CS4%1011 joystick port provides four “coordi-
nae” channés ard four “button” channds of input
cgpability. The coordinae channds provide joy-
stick positiond information to the host and the but-
ton channdés provide ser lutton event
information. The joysick interface is cgpable of

opeaating in the tradtiona “polled” mode, butalso
provides a“hardware accderated” mode of opea-
tion wheein internd counters assit the host with
coordinate postion deermination. The joystick
schemaicisillustrated in Figure 14.

EEPROM Configuration In terface

The CS4610'11 EEPROM configuration interface
allows the connection of an optional external EE-
PROM device to provide powea-up canfiguration
information. The exernd EEPROM isnat required
for proper peration of the CS410. However, in
sone gpplicaions pwer-up configuration setings
other than the CS410'11 device deault vaues
may be required to sugport speific opeaating sys-
tem compatibility requirements (the CS41011
default isthe C$4610/11 +CS423x configuration).
Thesedefault values @n be programmed through
BIOS wdeor by using the external EEPROM.

After ahardware reset, anintemal state machinein
the C$461011 will auomdicdly deted the pres-

18
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SDATA_OUT
SDATA_IN
RESET#

AC’'97 Codec
CS4297

12.288 MHz
ASYNC/FSYNC 48 kHz

ASDOUT/SDOUT
ASDIN/SDIN
ARST#

24,576 MHz ==
MIDIIN
MIDIOUT

JACX, JACY, JBCX, JBCY

JAB1, JAB2, JBB1, JBB2

CS4610/11

Joystick/MIDI Port

Figure 13. CS4680/11 -AC ‘97 Code: Connection Diagram

DSP A R +SLV|: 1
U
4.7 kQ 4.7KQ 9 \
JAB1 2|,
j JBB1 10 .
JACX 22kQ 3|
ﬁ} JBCX 22kQ 1
? o)
éi 5.6 nF_L_ l s6nF L | 1nF 4l
—Vr g 1 an g ? , ]
. 4.7 kQ § 4.7 kQ% 5/
JBCY 22kQ 13
Q JACY W 2.2kQ . ©
< ;
JBB2 14 i
j JAB2 7 .
ii 4.7 kQ 15 .
> MIDIOUT |5.6nF|56nF |1nF  |1nF 8 V
L & &L L

q MIDIIN

Figure 14. Dbydgick Logic
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CS4610/11
Serial
4.7 KO EEPROM
EECLK SCL
EEDAT SDA

Figure 15. External EEPROM Connection

ence of an exernal EEPROM device ard load the
Subsytem ID and Subsytem Vendor ID fields,
along with two bytes of general configuration in-
formation, into internal registers. At power-up, the
CS461011 will attempt to read from the external
device, and will chedk the daa recaved from the
device for a valid signaure heackr. If the header
data is invalid, the dda transfer is aorted. After
powe-up, the hostcan read or write from/to the
EEPROM device by accessing spdfic registers in
the C34610/11. Cirrus Logic provides sdtware to
program the EEPROM.

The wo wire interfacefor the optond externd EE-
PROM deviceisdepictedin Figure 15. During data
transfers, the deta line (EEDAT) can changedate
only while the clock signd (EECLK) is low. A

state charnge d the daa linewhil e the clock signal
is high indicates astart or stop condtion to the EE-
PROMdevice

The EEPROM device read access sajuence is
shownin the Figure 16. The timing foll ows tat of
a random read sejuence. The CS46.0/11 first per
forms a “dummy” write operdion, generating a
stat condition fdl owed by the slave deviceaddress
and the byte address of zro. The slave addressis
made up of adeviceidentifier (OxA) and abank se
lect (bits A2-A0). The CS4610/11 always begins
accessat byte addresszeo ard continues acessa
byte at a time. The byte addressauomaticdly in-
crements by oneuntl a gop condtion is deteded.
The CS410A1 will read a total of seven bytes
from the EEPROM.

General Pupose I/0 Pins

Many of the CS46L0/11 signd pins are internally
multi plexed to serve dfferent functions depending
on the environment in which the device is beng
usel. Seweral of the CS410/A1 sigral pins nay be
usel as general purposel/O pins whennot required
for other spesific fundionsin a gven agplicaton.

Part . Bank Part No
DSP > StartpggresdVrite address StartAddressRead AcknowledgeAcknowledge
i I \‘\ [T l 1T \‘ T l I \‘\ I i T T T T T ¢ T T T i r Stop
S10100000A00000000AS1010000/1A Data ﬂ\ Data 1H
I Y Y f T Y Y | f I Y Y ? Y Y Y o | Q [
EEPRO&P Acknowledge Data

Figure 16. Exernal EEPROM Read AccessSejuence
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~E EXe) )
ag ook 0O
S 0EONBTEEE0 SIEsadaas
ooooooaonooaooo®Aaaoaoa0aoao
fi<<<<<<<<aa0IIII<I<a
COOMNOUSNSNANTOOODONOLSMAN A
TEST 5] OITITITIIIITITITISONNOONOMMNOM™M 30 PClGND[S]
JACX | 52 29 | AD[14]
JACY | 53 28 | AD[15]
JBCX | 54 27 | c/BE[1#
JBCY | 55 26 | PAR
JAB1/SDO2 | 56 25 | SERR#
JAB2/SDO3 | 57 24 | PERR#
JBB1/LRCLK | 58 N .. 23 | sToP#
JBB2/MCLK | 59 22 | PCIGND[4]
MIDIIN | 60 I. 2 21 | pcivDD[4]
cvbD[2] | 61 N 20 | DEVSEL#
CGND[2] | 62 @) 19 | cvDD[0]
MIDIOUT | 63 . . . 1 a 18 | CGND|0]
CcvDD[3] | 64 o4 c'-s, 17 | TRDY#
CGND[3] | 65 " A = 16| IRDY#
SDIN2/GPIO | 66 — 15| FRAME#
CcGND[4] | 67 N O S 14 | CBE[RM
CvDD[4] | 68 . <t & 13 ] CGND[1]
CRYVDD | 69 ) S 12| cvbp[ij
VOLUP/XTALI | 70 ' .. 11 | AD[16]
VOLDN/XTALO | 71 @) 10 | AD[17]
CRYGND | 72 N 9 | AD[1g]
VDD5REF | 73 . 8 | PCIVDD[3]
ABITCLK/SCLK | 74 N 7 | PCIGND[3]
ASDOUT/SDOUT | 75 6 | AD[19]
ASDIN/SDIN | 76 5 | AD[20]
ASYNC/FSYNC | 77 4| AD[21]
ARST# | 78 3| AD[27]
EECLK/GPOUT | 79 2 | AD[23]
0O OOWOWMWWOVAOIHAODODDIOHOODHEOOOHO OO
IESESSEEBRRN ISR RN mn Y
EnoZuwoosaas Q0 ===rs0) 0
225658222299, 0222888
a >0 0= S5 2
o0 0O © O
0a oo o
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S O EONPTEEEO S IEEaaNa S
Sl YaYayayaya)YaYa)a ) ROl AaYaYaYaYaya)s)
A< CC<CAC<CLnoO<CICE<ICIICI<C<C
OO ANATAOOODOMNOULSSMOANTAOOOOODONOUILS OMOANATAHOO
TEST 65 QOO OVOOUOLULUOLOLOLOLULOLULSTTTTTTTTT M
JACX | 66
JACY | 67
JBcx | 68
Jcy | 69
JAB1/SDO2 | 70
JAB2/SDO3 | 71
JBB1/LRCLK | 72
JBB2/MCLK | 73
MIDIIN | 74 II..II
cvoDpp2] | 75
cGND[2] | 76 'I. O’
MIDIOUT | 77 U
cvoD[3] | 78 N
CcGND[3] | 79 .. ! Q
80 @) o
N VT R= =
82 c
83 .I 'I i &
84 O Q
85 ll < ~
50 )
87 |l ]
SDIN2/GPIO | 88 . U
ceND[4] | 89
cvbD[4] | 90 .
cryvDpD | 91 .
VOLUP/XTALI | 92
VOLDN/XTALO | 93
CRYGND | 94 9
VvDD5REFE | 95 8
ABITCLK/SCLK | 96 4
ASDOUT/SDOUT | 97 6
ASDIN/SDIN | 98 S
ASYNC/FSYNC | 99 4
ARST# | 100 g
Eeoanoron | 102 8BS B EE 82 S NI RNENRRSNNIIRENT @1
555959589999 39999998384949958
RS EBEEEETER IR TEs N
Ozn0o0oL2ANNN 0o AND AR
ZDCGOQ:OZDODDDZDDDDLUDD
o S5<<III5>II<aES
00 00O O o
on n o o

PCIGNDI5]
AD[14]
AD[15]
C/BE[1}#
PAR
SERR#
PERR#
STOP#
PCIGND[4]
PCIVDDI[4]
DEVSEL#
CVDDI[0]
CGNDI0]
TRDY#
IRDY#

FRAME#
C/BE[2J#
CGND[1]
CVDDI[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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Note: A ‘# sign suffix on a pin names indicates an active-low signal.

PCl Interface

AD[31:0] - AddressData Bus, I/O
(M) pins 88- 92, 95-97, 2-6, 9-11, 28-29, 32-37, 41-48
(Q) pins 116-120, 123-125, 2-6, 9-11, 36-37, 40-45, 49-56
Thesepins fom the multiplexed address /dai bus fa the PQ interface

C/BE[3:0]# - Command Type / Byte Enables, I/O
(M) pins 98, 14, 27, 38; (Q) pins 126, 14, 35, 46
Thesefour pins are the multiplexed command / byte enables for the PCI interface During the
address phae of a ransadion, these pins indicate cycle type. During the data phasesof a
transection, active low byte emable information for the current data phaseis indicaed. These
pins ae inpus duing slave operaion ard they are outputs duing bus mestering goeration.

PAR - Parity, 1/0
(M) pin 26; (Q) pin 34
The Paity pin indicates even paity across AD[310] and C_BE[3:0] for both address aml dda
phases. The signd is ddayed one PCI clock from either the address or déa phasefor which
paity is generated.

FRAM E# - Cycle Frame, I/O - Active Low
(M) pin 15; (Q) pin 15
FRAME# is driven by the current PCI bus naste to indicate the begnning and duraion of a
transaction.

IRDY# - Initiato r Ready, 1/0
(M) pin 16; (Q) pin 24
IRDY# is driven by the current PCI bus master to indicae that as the initiator it is ready to
transmit or receive daa (complete the current daa phase)

TRDY # - Target Ready, 1/0
(M) pin 17; (Q) pin 25
TRDY# is driven by the curent PCI bustarget to indicae that as the taget deviceit is readyto
transmit or recive daa (complete the current daa phase)

STOP# - Transition St, I/0
(M) pin 23; (Q) pin 31
STOP#is driven active by the current PA bus rget to indicate a requestto the master o st
the aurrent transation.

IDSEL - Initialize Device Sded, Input
(M) pin 99; (Q) pin 127

IDSEL is usel as a chip sekct during PCI @nfiguration read and write cycles.
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CIRRUS LOGIC

DEVSEL# - Device Sdect, 1/0
(M) pin 20; (Q) pin 28
DEVSEL# is driven bythe PO bus taget device to indicate tha it has decoded the adlress of

the arrent transa&tion & its own dip sdect range
REQ# - Master Request, Three-Sate Output
(M) pin 85; (Q) pin 113
REQ# indicates to the system arbiter tha this device is requeding aaessto the PCI bus. This
pin is Hgh-impedane when RST# is adive.

GNT# - Master Grant, Input
(M) pin 84; (Q) pin 112
GNT# is driven by the system arbiter to indicate to the device that the PCI bus has ben

granted

PERR# - Parity Error, 1/0
(M) pin 24; (Q) pin 32
PERR#is usel for reporting ceta parity errors onthe PQ bus.

SERR# - Systen Error, Open Drain Output
(M) pin 25; (Q) pin 33
SERR#is usel for reporting address paty errors ard other catastrophic sysem errors.

INTA# - Host Interr upt A (for SP), Open Drain Output
(M) pin 81; (Q) pin 109
INTA# is the level trggered interupt pin dedicated teervicing internal device interupt

SOuICES.

PCICLK - PCI Bus Clock, Input
(M) pin 83; (Q) pin 111
PCICLK is the PCI bus dock for timing al PCI transections. All PCI syncronous sigals are

geneated ard sanpled rdative to the rising edge of this clock.

RST# - PCI Device Resd
(M) pin 82; (Q) pin 110
RST# is the PQ bus naste reset

VDD5REF: Clean 5V Power Supply
(M) pin 73; (Q) pin 95
VDD5REF is the power connection pin for the 5V PCI peudo suply for the PCI bus drvers.

DS241PP5
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PCIVDDI[7: 0] - PCI Bus Driver Powe Supply
(M) pins 50, 39, 31, 21, 8, 100, 94, 86;
(Q) pins 58, 47, 39, 29, 8, 128, 122, 114

PCIVDD pins ae the PCI diver power suppy pins.

PCIGNDJ[7:0] - PCI Bus Driver Ground Pins
(M) pins 49, 40, 30, 22, 7, 1, 93, 87;
(Q) pins 57, 48, 38, 30, 7, 1, 121, 115

PCIGND pins ae the PCI diver gound rderence pins.

External Interface Pins

TEST - Test Mode Strap, Input
(M) pin 51; (Q) pin 65
This pin is samped at resetfor test male entry. If it is high at reset ted mock is erabled. This
pin shoud normally be pulled to ground in a production design.

EEDAT/GPIO 2 - External EEPROM Data / General Purpose 1/0 Pin 2, I/O Drain
(M) pin 80; (Q) pin 102
Data line for exernd seiiadl EEPROM containing device configuration data. When used with an
external EFPROM, a 4.7 K pullup resstor is required.In desgns without EEPROM
requirements, this pin can be usal as a general purpose npu or open drain output

EECLK/GPOUT - External EEPROM Clock / Geneal Purpose Output Pin, Output
(M) pin 79; (Q) pin 101
Clock line for externd saial EEPROM containing device configuraion dda. In desgns
withou EEPROM requirements, this pin can beuseal as a geeral purpose aitput pin.

SDIN2/GPIO - Serial Data Input 2 / General Purposel/O Pin, I1/0O
(M) pin 66; (Q) pin 88
This dual function pin defalts as a general purpose I/O pin. In non-AC’'97 system
configurations, this pin can function & a seond sereo digital daa input pin if erabled.

VOLUP/XTALI - Volume Up Button / Crystal Input, Input
(M) pin 70; (Q) pin 92
This dual fundion pin is either the volume up button control input or the crystd oscil ator input
pin, depending on ystem onfiguration. When a crysal is used, it must designed for
fundamental mode paallel resmart. This pin may adso be usal as ageneral purpose npu if its
primary function is not needed.

VOLDN/XTAL O - Volume Down Button / Crystal Output, I/O
(M) pin 71; (Q) pin 93
This dud function pin is ether the volume down button control input or the crystd osdll ator
output pin, depending on systam configuration. This pin may also beusal as ageneral purpose
input if its primary fundion is not needed
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Clock / Miscdlaneous

CRYVDD - Crystal & PLL Power Supply
(M) pin 69; (Q) pin 91

Power pin for crystal oscillator and internd phase locked loop.

CRYGND - Crystal & PLL Ground Supply
(M) pin 72; (Q) pin 94

Growund pin for aystal osdll ator ard internd phase bcked loop.

JACX, JACY, JBCX, JBCY - Joystick A and B X/Y Coordinates, I/O
(M) pins 52, 53, 54, 55; (Q) pins 66, 67, 68, 69
Thesepins ae the 4 axis coordnates fa the joysick port. These pins nay also beuseal as a
geneal purmposeinputs or @en dran outputs if thar primary fundion is nd needed.

JAB1/SDO2 - Joystick A Button 1/ Seial Data Output 2, I/O
(M) pin 56; (Q) pin 70
This dual fundion pin defaults as JAB1 (button 1 input for joysick A). In non-AC'97 systen
configurations, this pin can fundion as a seond sereo digital data output pin if emabled. This
pin can dso be a general purpcse lled input if a second data output steam s not required

JAB2/SDO3 - Joystick A Button 2 / Seial Data Output 3, I/O
(M) pin 57; (Q) pin 71
This dual fundion pin defaults as JAB2 (button 2 input for joystick A). In non-AC’97 systen
configurations, this pin can function & athird steeo digital data output pin if enabled. This pin
can dso be agenera purpose pdied input if a third data oufput stream is na required.

JBB1/LRCL K - Joystick B Button 1 /L/R Framing Clock, 1/0
(M) pin 58; (Q) pin 72
This dud function pin defaults as JBB1 (button 1 input pin for joystick B). In non-AC’97
systen configuraions, this pin can function a an alternate framing clock output pin for SDO2
and SDO3.This pin can dso beuseal as a genaa purposepadled input if aternate daa output
streams ae not required.

JBB2/MCLK - Joystick B Button 2 / Master Clock, /0O
(M) pin 59; (Q) pin 73
This dud function pin defaults as JBB2 (button 2 input pin for joystick B). In non-AC’97
systen configurations, this pin can fundion as amaste (256x sanple rate) output clock if
enabbed. This pin can ako beusal as agenera purpose pdled input if alternate daa output
streams ae not required.

MIDIIN - M IDI Data Input
(M) pin 60; (Q) pin 74
This is the seial input pin for the internd MI DI port.
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MIDIO UT - MIDI Dat a Output
(M) pin 63; (Q) pin 77

This is the seial output pin for the internd MIDI port.

CVDDI4:0] - Core Power Supply
(M) pins 68, 64, 61, 12, 19;
(Q) pins 90, 78, 75, 12, 27

Core / Strean Proessorpowe pins.

CGNDI[4:0] - Core Ground Supply
(M) pins 67, 65, 62, 13, 18;
(Q) pins 89, 79, 76, 13, 26

Core / Strean Proessorgrowund reference pns.

Seaial Codec Interface

ABIT CLK/SCLK - AC * 97 Bit Rate Clock / Serial Audio Data Clock, 1/0
(M) pin 74; (Q) pin 96
Maste timing clock for seial audio dat. In AC’97 configurations, this pin is an input which
drives thetiming for the AC97 interface, along with providing the sour@ clock for the PLL. In
CS23x (ISA Codecs) digital link configuraions, this pin is an inpu for the SCLK from the
CS£3x DSP pot.

ASYNC/FSYNC - AC ‘97 Frame Sync/ Seial Audio Frame Syng O/I
(M) pin 77; (Q) pin 99
Framing clock for serial audio dda. In AC’97 configurations, this pin is anoutput which
indicates the framing for the AC'97 link. In CS43x digital link configurations, this pin is an
input for the FSYNC from the CS43x’s DSP pd.

ASDOUT/SDOUT - AC ‘97 Data Out / Serial Audio Data Out, Output
(M) pin 75; (Q) pin 97
Seiia audio output dat.

ASDIN/SDIN - AC ‘97 Data In / Seial Audio Data In, Input
(M) pin 76; (Q) pin 98
Seiial audio inpu data.

ARST# - AC '97 Resd, Output
(M) pin 78; (Q) pin 100
AC’97 link rese pin. This pin also furctions as ageneral purposeresé output in non-AC’97
configurations ard will follow RST# pin 82 to ground, bu must be forced high by software.
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MECHANIC AL DRAWINGS

CIRRUS LOGIC

‘M’ Package 100-pin MQFP

CS461011

CrystalClear™ SoundFuson™ PCl Audio Accderator

E
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INCHES MILLIMETERS
DIM MIN MAX MIN MAX
A 0.000 0.134 0.000 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
U 0.000 7.000 0.000 7.00
L 0.018 0.030 0.450 0.750

28

Downloaded from Elcodis.com electronic components distributor

DS241PP5


http://elcodis.com/parts/6109713/cs4610c-cq.html

CS461011

CrystalClear™ SoundFuson™ PCI Audio Accderator

i

~———

‘Q’ Package 128-pin TQFP

E

Y

El
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RREEEEEEEEREEEEEEEE R

INCHES MILLIMETERS
DIM MIN MAX MIN MAX
A 0.000 0.063 0.000 1.600
Al 0.002 0.006 0.050 0.150
B 0.007 0.011 0.170 0.270
D 0.626 0.634 15.900 16.100
D1 0.547 0.555 13.900 14.100
E 0.862 0.870 21.900 22.100
El 0.783 0.791 19.900 20.100
e 0.016 0.024 0.400 0.600
U 0.000 7.000 0.000 7.000
L 0.018 0.030 0.450 0.750

CIRRUS LOGIC
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