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Advanced Product Databook

FEATURES

m Compatible with Sound BI aster™, Sound Bl aster
Pro™, and Windows Sound Sys tem™

Integrated CrystalClear™ 3D Stereo
Enhancem ent

Enhanced Stereo Full Duplex Operation
Dual Type-F DMA Suppo rt

Indust ry Leading Delta-Sigma Data Converters
(86 dB FS A)

Default Internal PnP Resources

3.3V or 5V ISA Bus Operation

APM and ACPI Compliant Power Management
Asyn chronous Digital Serial Interface (ZVPORT)
CS4610 Audio Accelerator Interface

CS9236 Wavetable Interface

CS4236B/CS4237B/CS4238B Register
Compatible

XTALI  XTALO VREF

CrystalClear™
Portable ISA Audio System

DESCRIPTION

The CS4239 is a single chip multimedia audio system
that is a pin-compatible upgrade to the CS423xB for
many designs. The product includes an integrated FM
synthesizer and a Plug-and-Play interface. In addition,
the CS4239 includes hardware master volume control
pins as well as extensive power management and 3D
sound technology. The CS4239 adds a Zoom-Video
asynchronous digital serial interface to the industry
standard CS423xB. The CS4239 is compatible with the
Microsoft® Windows Sound System standard and will
run software written to the Sound Blaster and Sound
Blaster Pro interfaces. The CS4239 is fully compliant
with Microsoft’s PC '97 and PC '98 audio requirements.

ORDERING INFO
CS4239-JQ 100 pin TQFP, 14x14x1.4mm
CS4239-KQ 100 pin TQFP, 14x14x1.4mm
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CIRRUS LOGIC® CrystalClear™ Portable | SA Audio System

ANALO G CHARACTERISTICS (Ta=25°C; VA, VD1, VDF1-VDF3 = +5 V;

Input Levels: Logic 0 = 0 V, Logic 1 = VD1, 1 kHz Input Sine wave; Sample Frequency, Fs = 44.1 kHz;
Measurement Bandwidth is 20 Hz to 20 kHz, 16-bit linear coding.)

CS4239-JQ CS4239-KQ
Parameter* Symbol Min Typ Max Min Typ Max Units

Analog Input Characteristics (A-D-PC) - Volume set to 0 dB unless otherwise specified.

ADC1 Resolution (Note 1) 16 - - 16 - - Bits
ADC1 Differential Nonlinearity (Note 1) - - +0.5 - - 0.5 LSB
Frequency Response Ac =11 dB FR - - - 20 - 19000 Hz
Dynamic Range AUX1, AUX2 DR - -80 - -80 -85 - dB FS A
(Note 2) MIC - -75 - =72 -79 - dB FS A
Total Harmonic Distortion+Noise AUX1, AUX2 - -66 - -75 -80 - dBFS A
-3 dB FS input (Note 2) MIC THD+N - -66 - =72 -80 - dB FS A
Interchannel Isolation (Note 1):  Left to Right - -80 - -70 -80 - dB
10 kHz input AUX1/2 to MIC - -80 - - -80 - dB
AUX1 to AUX2 - -80 - - -90 - dB
Interchannel Gain Mismatch AUX1, AUX2 - - +0.5 - - +0.5 dB
MIC - - #05 - - +0.5 dB
ADC1 Offset Error 0 dB Gain - - - - +10 +200 LSB
Full Scale Input Voltage:
(MGE/MBST=1) MIC 025 028 - 025 0.28 - Vpp
(MGE/MBST=0) MIC 25 28 - 25 2.8 - Vpp
AUX1, AUX2, MIN 25 28 - 25 2.8 - Vpp
Gain Dirift - +100 - - +100 - ppm/°C
Input Resistance (Note 1): MIC 8 11 - 8 11 - kQ
AUX1, AUX2, MIN 20 23 - 20 23 - kQ
Input Capacitance (Note 1) - - 15 - - 15 pF

Notes: 1. This specification is guaranteed by characterization, no production testing.
2. MGE or MBST =1 (see WSS Indirect Reg 10 or X2).

*Parameter definitions are given at the end of this data sheet.

Specifications are subject to change without notice.

DS253PP2 3
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CIRRUS LOGIC*
ANALO G CHARACTERISTICS (Continued)

CS4239-JQ CS4239-KQ
Parameter* Symbol Min Typ Max Min Typ  Max
Analog Output Characteristics (PC-D-A) - Volume set to 0 dB unless otherwise specified.
DAC1 Resolution (Note 1) 16 - - 16 - -
DACL1 Differential Nonlinearity (Note 1) - - +0.5 - - +0.5
DAC1 Frequency Response Ac =11 dB FR - - - 20 - 19000
DAC1 Dynamic Range DR - -86 - -80 -86 -
DAC1 Total Harmonic Distortion + Noise THD+N - -80 - -75 -80
-3 dB FS input (Note 3)
DACL1 Interchannel Isolation (Notes 1,3) - -90 - -80 -90 -
10 kHz input
DACL1 Interchannel Gain Mismatch - +0.1 05 - +0.1 0.5
Voltage Reference Output - VREF 20 22 25 2.0 2.2 2.5
Voltage Reference Output Current - VREF - 100 400 - 100 400
(Notes 1,4)
DACL1 Programmable Attenuation Span 90 945 - 90 94.5 -
DAC1 Atten. Step Size: Greater than -82.5 dB 13 15 1.7 1.3 15 1.7
-82.5 dB to -94.5 dB 10 15 2.0 1.0 15 2
DACL1 Offset Voltage - - - - +1 10
Full Scale Output Voltage: (Note 3) 25 28 3.3 25 2.8 3.3
Gain Drift (Note 1) - 100 - - 100 -
DAC1 Deviation from Linear Phase  (Note 1) - - 1 - - 1
(Passband)
External Load Impedance (Note 1) 10 - - 10 - -
Mute Attenuation (Note 1) 80 - - 80 - -
Power Supply
Power Supply Current Digital, Operating - 70 - - 70 80
Analog, Operating - 30 - - 30 35
Total Operating - 100 - - 100 -
Total Power Down - - - - - 1
Power Supply Rejection, 1 kHz input (Note 1) 40 - - 40 - -

Notes: 3. 10 kQ, 100 pF load.

Units

Bits

LSB

Hz
dBFS A
dBFS A

dB

dB
Y
HA

dB

dB
dB

mV
Vpp
ppm/°C
Degree

kQ
dB

mA
mA
mA
mA

dB

4. DC current only. If dynamic loading exists, then the voltage reference output must be buffered

or the performance of ADCs and DACs will be degraded.
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CIRRUS LOGIC*

MIXERS (Ta = 25°C; VA, VD1, VDF1-VDF3 = +5 V; Input Levels: Logic 0 = 0 V, Logic 1 = VD1;
1 kHz Input Sine wave, Measurement Bandwidth is 20 Hz to 20 kHz.)

CS4239-JQ CS4239-KQ
Parameter* Symbol Min Typ Max Min Typ Max Units
Mixer Gain Range Span AUX1, AUX2 - - - 42 45 - dB
MIC - - - 40 45 - dB
Hardware Master - - - 75 86 - dB
DAC1, DAC2 - - - 85 94.4 - dB
Step Size MIC, AUX1, AUX2 - - - 1.3 15 1.7 dB
Hardware Master - - - 1.6 2.0 2.4 dB
DAC1, DAC2 - - - 0.9 1.5 2.0 dB
Frequency Response Ac=+1dB  (Notes 1,3) FR - - - 20 20000  Hz
(A-A)
Dynamic Range: (Notes 1,3) DR - -88 - -90 -97 - dB FS A
(A-A)
Total Harmonic Distortion+Noise (Notes 1,3) THD+N - -85 - -85 90 - dBFS A
(A-A) -3 dB FS input

RECOMMENDED OPERATING CONDITIONS
(AGND, DGND, SGND = 0V, all voltages with respect to 0 V.)

Parameter Symbol Min Typ Max  Units
Power Supplies: Digital VD1 4.75 5.0 5.25 \Y,
(Note 5) 3.0 3.3 3.6 Y,
Digital Filtered VDF1-VDF3 4.75 5.0 5.25 V
Analog VA 4.75 5.0 5.25 \%
Operating Ambient Temperature Ta 0 25 70 °C
Note 5. When VD1 is powered from 3.3 Volts, all ISA bus input pins connected to the CS4239 must also be
3.3 Volts.
DS253PP2 5
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ABSOLUT E MAXIMUM RATINGS (AGND, DGND, SGND = 0 V, all voltages with respect to 0 V.)

Parameter Symbol Min Max Units
Power Supplies: Digital VD1 -0.3 6.0 V
VDF1-VDF3 -0.3 6.0 Y,
Analog VA -0.3 6.0 \%
Total Power Dissipation (Supplies, Inputs, Outputs) 1 W
Input Current per Pin (Except Supply Pins) -10.0 +10.0 mA
Output Current per Pin (Except Supply Pins) -50 +50 mA
Analog Input Voltage -0.3 VA+0.3 Y
Digital Input Voltage: SA<11:0>, IOR, IOW, AEN
SD<7:0>, DACK<A:C> -0.3 VD1+0.3 V
All other digital inputs -0.3 VDF+0.3 \%
Ambient Temperature (Power Applied) -55 +125 °C
Storage Temperature -65 +150 °C

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

DIGITAL CHARACTERISTICS
(Ta = 25°C; VA, VDF1-VDF3 =5V, VD1 = 5 V/3 V; AGND, DGND1, SGND1-SGND4 = 0 V.)

Parameter Symbol Min Max Units
High-level Input Voltage Digital Inputs VIH 2.0 \%
XTALI VDF-1.0 Y,
Low-level Input Voltage ViL 0.8 \%
High-level Output Voltage: ISA Bus Pins 10 =-24.0 mA  VoH 2.4 VD1 \%
IOCHRDY, SDA (Note 6) VDF \Y,
All Others 0 =-1.0 mA 2.4 VDF vV
Low-level Output Voltage: ISABus Pins 1p=24.0mA VoL 0.4 \Y,
MCLK, SDOUT, MIDOUT, IOCHRDY Io = 8.0 mA 0.4 V
All Others 0 =4.0 mA 0.4 V
Input Leakage Current (Digital Inputs) -10 10 HA
Output Leakage Current (High-Z Digital Outputs) -10 10 HA

Note 6. Open Collector pins. High level output voltage dependent on external pull up (required) used and
number of peripherals (gates) attached.

6 DS253PP2
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CIRRUS LOGIC®
ADC1/DAC1 DIGITAL FILTER CHARACTERISTICS (Note 1)
Parameter Symbol Min Typ Max Units

Passband 0 0.40xFs Hz
Frequency Response -1.0 +0.5 dB
Passband Ripple (0-0.40xFs) +0.1 dB
Transition Band 0.40xFs 0.60xFs Hz
Stop Band 0.60xFs Hz
Stop Band Rejection 74 dB
Group Delay 8- and 16-bit formats 10/Fs S
Group Delay Variation vs. Frequency ADC1 0.0 us

DAC1 0.1/Fs us

Timing Parameters (Ta=25°C; VA, VD1, VDF1-VDF3 = +5 V; outputs loaded with 30 pF;
Input Levels: Logic 0 = 0V, Logic 1 = VD1, Rise/Fall time = 2 ns; Input/Output reference levels = 2.5 V)

Parameter Symbol Min Max Units
E?PROM Timing (Note 1)
SCL Low to SDA Data Out Valid taa 0 35 ps
Start Condition Hold Time tHD:STA 4.0 VIS
Clock Low Period fLscL 4.7 us
Clock High Period tHscL 4.0 ps
Start Condition Setup Time tsu:sTA 4.7 s
(for a Repeated Start Condition)
Data In Hold Time tHD:DAT 0 ps
Data In Setup Time tsu:DAT 250 ns
SDA and SCL Rise Time (Note 7) tr 1 us
SDA and SCL Fall Time te 300 ns
Stop Condition Setup Time tsu:sTo 4.7 s
Data Out Hold Time tDH 0 ns
ZVPORT Timing
ZLRCK delay after ZSCLK rising (to be ignored) tsird 2 ns
ZLRCK setup before ZSCLK rising tsirs 32 ns
ZSCLK low period tsclkl 22 ns
ZSCLK high period tsclkh 22 ns
ZSDATA setup to ZSCLK rising tsdirs 32 ns
ZSDATA hold after ZSCLK rising tsdh 2 ns

Notes 7. Rise time on SDA is determined by the capacitance of the SDA line with all connected gates and the
external pullup resistor required.

DS253PP2 7

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5784031/CS4239-KQ.html

CHA239
CrystalClear™ Portable | SA Audio System

|

——== CIRRUS LOGIC’

. "HscL | YscL

S e tF <
SCL ﬁ

tsu:sT tHp:sTA 'HD:DAT T

SDA (IN)

taAA 'DH
SDA (OUT)% ‘—"

E’PROM 2-Wire Interface Timing

gl

Ly tsalkh

| |
ey atanall
togrs e tsch ‘
ZSDATA >< y < ><

ZV-Port Input Timing

DS253PP2

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5784031/CS4239-KQ.html

— CHA239

CIRRUS LOGIC® CrystalClear™ Portable | SA Audio System

TIMING PARAMET ERS (Continued)

Parameter Symbol Min Max Units

Parallel Bus Timing

IOW or IOR strobe width tsTw 90 ns
Data valid to IOW rising edge (write cycle)  twbsu 22 ns
IOR falling edge to data valid (read cycle) tRDDV 60 ns
SA <> and AEN setup to IOR or IOW falling edge taDsU 22 ns
SA <> and AEN hold from IOW or IOR rising edge tADHD 10 ns
DACK<> inactive to IOW or IOR falling edge (DMA cycle tsubki 60 ns
immediately followed by a non-DMA cycle) (Note 8)

DACK<> active from IOW or IOR rising edge (non-DMA tsubk2 0 ns
cycle completion followed by DMA cycle) (Note 8)

DACK<> setup to IOR falling edge (DMA cycles) tbksua 25 ns
DACK<> setup to IOW falling edge (Note 8) tbksub 25 ns
Data hold from IOW rising edge tDHD2 15 ns
DRQ<> hold from IOW or IOR falling edge DTM(110) =0 tprHD 45 ns
(assumes no more DMA cycles needed) DTM(110) = 1 -25

Time between rising edge of IOW or IOR to next falling tBWDN 80 ns
edge of IOW or IOR

Data hold from IOR rising edge tDHD1 0 25 ns
DACK<> hold from IOW rising edge tDKHDa 25 ns
DACK<> hold from IOR rising edge tDKHDb 25 ns
RESDRYV pulse width high (Note 1) trRESDRV 1 ms
Initialization Time (Note 1, 9) tiNiT 3 10 ms
EEPROM Read Time (Note 1, 10) teeprom 1 190 ms
XTAL, 16.9344 MHz, frequency (Notes 1, 11) 16.92 16.95 MHz
XTALI high time (Notes 1, 11) 24 ns
XTALI low time (Notes 1, 11) 24 ns
Sample Frequency (Note 1) Fs 3.918 50 kHz
CS4610 DSP Serial Port Timing

SCLK rising to SDOUT valid (Note 1)  tpp1 60 ns
SCLK rising to FSYNC transition (Note 1) tPD2 -20 20 ns
SDIN valid to SCLK falling (Note 1) ts1 30 ns
SDIN hold after SCLK falling (Note 1) tH1 30 ns

Notes: 8. AEN must be high during DMA cycles.
9. Initialization time depends on the power supply circuitry, as well as the the type of clock used.
10. EEPROM read time is dependent on amount of data in EEPROM. Minimum time relates to no
EEPROM present. Maximum time relates to EEPROM data size of 1k bytes.
11. The Sample frequency specification must not be exceeded.

DS253PP2 9
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8-Bit Mono DMA Read/Capture Cycle
tRESDRV
RESDRV
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SCL/SDA EEPROM read
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SD<7:0>

IOR/IOW

DRQ<>

DACK<>

IOR/IOW

———— tywpsy tpHD2
8-Bit Mono DMA Write/Playback Cycle
tgwDN
LEFT/LOW RIGHT/HIGH
BYTE BYTE
8-Bit Stereo or 16-Bit Mono DMA Cycle
£oKLLN KRR
LI ARRRRRK
tewDN
LEFT/LOW LEFT/HIGH RIGHT/LOW RIGHT/HIGH
BYTE BYTE BYTE BYTE

SD<7:0>

16-Bit Stereo DMA Cycle
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CIRRUS LOGIC*

GENERAL DESCRIPTION
This device s comprised of 9x phydcal devices
along with Plug-and-Play suppart for one addi-
tiond extemal device. The internal devices ae:
Windows Sownd System Cockc
Saund Blaster Pro @mpadible Interface
Game Port (Jowtick)
Control
MPU-401
FM Synthesizer
The external devce is:
IDE CDROM

On power up, this part requires a RESDRV Sg-
nd to initialize the internal configuraion. When
initially powered up, the part is isolated from the
bus, ard eah device sipported by the part mug
be adivated via sditware. Once adivatal, eat
device repondsto the rewurcesgiven (Address,
IRQ, and DMA chanrels). The devices listed
above are grouped into five logical devices, as
shown in Figure 1 (bracketed featues are sup-
ported but typicaly nat used). The five logicd
devices are:

LOGICAL DEVICE 0:
Windows Soud Systen Codec (WSS de
Adlib/Sourd Blager-compatible Synheszer
Sound Blager Pro Campatible Interface

LOGICAL DEVICE 1: Gane Port
LOGICAL DEVICE 2: Control
LOGICAL DEVICE 3: MPU41

LOGICAL DEVICE 4: CODROM

Logical Device 0 corsists of three physical de-
vices. The WSS dec and the Synthesizer are
grouped togetherimsce the oilgina Windows
Sound System card expeced anFM syntheszer
if the codec waspresent. The Saund Blaster Pro
Compatible interface, SBPro, is dso grouped D
dlow the WSS dec and the SBPro to shae

Interrupts and DMA channds. The WSS Mdec,
FM syntheszer, ard the SBPro compgible de-
vices ae intemal to the pat.

Logicd Device 1 isthe Gane Port that supports
up to two joygick devices

Logicd Device 2 is the Control device that sup-
ports global feaures of the part This device uses
I/O locations to control power management,
joydick rae, ard PnPresurce daa loadng.

Logicd Device 3 is the MPU-401 interface The
MPU-401 MIDI interface includesa 16byte
FIFO for data transmited out the MIDOUT pin
and al6-byte FIFO for dda recaeved from the
MIDIN pin.

Logicd Device 4 aupports an IDE CDROM de-
vice Although this logical device is listed asa
CDROM, any eternal device that fits within the
resources listed éove may be sibstituted This
interface is gereric and @n suppat devicesus
ing 1to 127 1/O locationsfor the bese addres, 1
to 8 I/O locatons for the alternate bese addres,
aninterrupt, and a DMA channedl.

| SA Bus Interface

The 8-bit paralel 1/0 and 8-bit pardlel DMA
pots provde an interface which is conpatible
with the Indudry StandardArchitectue (SA)
bus. The ISA Interface endles the host to com-
municate with the vaious functional blocks
within the pat via two types of acceses Pro-
grammed I/O (PIO) access and DMA acess.

A number of configuration registers must be pro-
grammed prior to any accessedy the host
computer The confguration regiders are pro-
grammed via a Plug-and-fPay confguration
sequernce or via @nfiguraion Lftware provided
by Cirrus Logic.

DS253PP2
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PnP ISA Bus
Interface

\ |

Logical Device 0 Logical Device 1

! !

Logical Device 2

| |

Logical Device 3  Logical Device 4

! !

I/O CYCLES

Every device that is endled, requires I/O ace.
An 1/0O cyde beins when the part demdes a
valid addres on the hus while the DMA ac-
knowledge signals are inactive and AEN s low.
The IOR and IOW dgnds determine the direc-
tion of the daa transfer. For read cydes the pat
will drive daa on the SD<70> lineswhile the
host asserts the IOR strdoe. Write cycles require
the hatt to as%ert dat on the SD<70> lines ard
strobe the IOW sgnd. Data is latched on theris-
ing edge 6thelOW strabe

I/O ADDRESS DECODING

The logicd devicesuse 10-bt or 12-ht address
decodng. The Synthesizer, Saund Blaster, Game

WSS Codec: Game Port: Control: MPU-401: CDROM:
I/0: WSSbase I/O: GAMEbase I/O: CTRLbase I/O: MPUbase I/O:
2 DMA Chan. [1 Interrupt] 1 Interrupt CDbase
1 Interrupt ACDbase
[1 Interrupt]
. . . [1 DMA Chan.]
i Figure 1. Logical Devices
Synthesis:
1/0: SYNbase
[1 Interrupt] .
Port, MPU401, and CDROM devices support
! 10-bit address decading, while the Windows
SBPro: Saund Sygem and Cortrol devices support 12-
/o: SBbase' bit addes decaling. Devicesthat sipport 10-bit
(DMA shared) address demding, requre A10 and A1l be zero
(Interrupt shared) for proper decode; therefore, no aliasing occus

through the 12-bit addres space

To prevent diasing into the uppe address space
a "16-bit decode" option may be used, wherethe
uppe addres bits SA12 through SALS are @n-
nected to the pat. SA12-SA15 are then decoded
to be 00,00 for al logicd device address de-
coding. When the upper adires bits are usd,
the COROM interface isno longeravaiable
since the upper addregins are nultiplexed
with the COROM pins (See Reset and Power
Down section) If the CDFROM is neeled the
circuit shown in Figure 2 can replace the SA12
through SA15 pins and provide the same func-
tionality. Four cacaded OR gates, using a
74AL S32, canreplace the ALS138 in Fgure 2,
but causesa geder dday in addes deodng.
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ISA Bus 74ALS138
SAlZ[:DPAAAAAAEAfA Y01315 AEN
SA13 Diz B Y1l o0—
SAlU 3 1o y2p—
Y3 o—
Y4 Hh—
SALs > A don Y5 O—
AEN [:>4444445<>GZB Y6 0—
VG SR S T 3 S

Figure 2. 16-bit Deade Circuit

DMA CYCLES

The pat suppats wp to three 8-hbit ISA-compda-
ible DMA channels. The default hardware
connections which can be changed through the
hardware corfiguration data, are:

DMA A = ISA DMA channdl 0

DMA B = 1SA DMA channd 1

DMA C = ISA DMA channd 3

The typica configuraion would require two
DMA chamels. One for the WSS Codecand
Sownd Blaster playbad, ard the other for WSS
Codec captur (to swpat full-dupgex). The
CDROM, if used, can ako syppat a DMA chan-
nd, although tis is nat typical.

DMA cycles are distinguished from control reg-
ister cydes by the gereration of a DRQ (DMA
Request). The host aknowledgesthe requed by
generating a DACK (DMA Acknowledge) sig-
nd. The trander of audio daa ocaurs during the
DACK cyde. During the DACK cycle the al-
dresslinesareignored

The digital audio dda interface uses DMA re-
qued/grant pins to transfer thedigital audo dat
betwea the part ard the ISA bus. Upon receipt
of a DMA regwed, the hos$ processor regponds
with an acknowedge sgnal and acommand
strobe which trarsfers data to and from the part,

eight bits at a time. The reqes pin stays adive
until the agoropriate number of 8-bit cycles have
occured. The number of 8bit trarsfers will vary
depending on the digital audio daa format, bit
resolution, and goeraion mode

The DMA request sgnd can be aserted at any
time. Once aserted, the DMA requed will re-
main asserted until a complete DMA cycle
occus. A conplete DMA cyde onssts of one
or more bytes depending on which device inter-
nal to the pat is generding the reaiegd.

INTERRUPTS

For Plug-and-Play flexibility, seven interupt
pins are sipported, although only oneor two are
typically used The debult hardware conrec
tions, which can be modified through the
hardware configuration dat, are:

IRQ A= ISA Interrupt 5

IRQ B =ISA Interrupt 7

IRQ C =ISA Interrupt 9

IRQ D =ISA Interrupt 11

IRQ E = ISA Interrupt 12

IRQ F =ISA Interrupt 15

IRQ G is new ard defaults to not being con-
nected for backwards compatibility. This new
interrupt pin would typically be conrected to
ISA Interrupt 10. New designs that use IRQ G
must change the Hardware Configuraion Data to
indicate which 1SA Interupt is connectd to
IRQ G.

The typical corfiguration would support two in-
terrupt sources one shared between the 8BS
Codec and the Sound Blaster Pro compatible de-
vices, and the other for the MPU41 device
Interrupts are also supported for the FM Synihe-
sizer, Control, andCDROM dev\ces, but are
typically not used.

DS253PP2
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PLUG AND PLAY

The Plug-and-Play (PnP) inérface logic is com-
patible with the Intel/Microsoft Plug-and-Play
spedfication, vasion 10a for an 1SA-bus de
vice. Sincethe part is an ISA-bus device, it only
supports ISA-compatible IRQs and DMA chan-
nds. Plug ard Ply conmpatibility allows the PC
to auomaticdly configure the pat into the g/s-
tem upon power up. Plug and Pay capability
optimally resolves conflicts between Rug and
Play and non-Plug and Play devices within the
system. Alternatively, the P feature an be by-
pased See theBypassing PnP section for more
information. For a dediled Plg-and-Play proto-
cal description, plea® refer to thePlug and Play
| SA Specification.

To support Pug-and-Phy in ISA systemsthat do
not have a PnP BIOS or a PnP-awae operating
system the Configuraon Manage (CM) TSR
and an ISA Corfiguration Uility (ICU) from In-
tel Corp. ae u®d to provide thes functions
The CM iolates the cads, asigns Cad Select
Numbes, reads PrP card resour@ requirements
and dlocates resources to the cads basedon
system resaurce availability. The ICU is used to
keep the BIOS and the QM informed of the aur-
rent system configuration. It also aids users in
detemrmining configurations for non-PnP ISA
cads A more thorough discussion o the Cmn-
figuration Manager and the ISA Corfiguration
Utility can be found in the Product Development
Information document of the Rug and Hay Kit
by Intel Corp. In a PnPBIOS systen, the BIOS
is regporsible for @mnfiguring dl system boad
PnP devices. Sonme systens requie additional
software toaid the BIOS in cafiguring PnPISA
cads. The PP BIOS canexecue all PnP func-
tions indepenlently of the type of operating
system Howeve, if a PnP awae qerating /s
tem is preen, the PnPrespongbili ties are ared
betwea theBIOS and the opeating ystem. For
more information regarding PnPBIOS, please

refer to the latest revision of the Plug and Play
BIOS Specification pulished by Compa Com-
puter, Phoenix Techndoges and Intel.

The Plug and Play configuraion sequence mays
the vaious functiond blocks of the part(logical
deviceg into the host system addes gace and
configures bath the DMA andinterrypt chands.
The hod has aces 0 the pat via three 8bit
auto-configuration pors: Address port (0279h),
Write Daa port (0A79h), and relocatable Read
Data port (020Bh - 03FFN. The rea dat portis
relocated automaticadly by PrP software when a
conflict occurs. Note that the Addres Port can
be moved for motherboard devices. See he Ad-
dress Port Configuration section for more
details.

The corfiguration squerce is as follows:

1. Hog sends a software key which places al
PP cards in he slegp stde (or Plugand
Play mock).

2. The CS4239is isolated from thesystem usng
an isolation squerce.

3. A unigueidentifier (hande) is assgned to the
part and the resource dat is rea.

4. After all cads’ resaurce requiremerts are de-
termined, the host usesthe handle to assgn
conflict-free esaurces

5. After the mnfigurdion regstershave keen
programmed, each corfigured logical device
is adivated.

6. The pat is then removed from Plug-and-Play
mock.

Upon powa-up, the dip is inacive andmust be
endled via software. The CS1239 monitors
writes to the Addres Port . If the host sends a
PrP initiation key, congsting of a ®ries of 32
preddined byte writes the hardware will detect
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the key and place the pat into the Hlug-and-Play
(PnP) moé. Another mehodto progamthe pat
is to ue a pecial Crysta initiation key which
functions like thePrP initiation key but can be
invoked by the u®r at anytime. Hower, the
Crystal Key only supports one Cirrus Audio pat
pe sysem The Cystal key ard speda com-
mands are dediled in the Crystal Key and
Bypassing PnP sections

The isolation squernce uses a wique 72-bit se-

rial identifier. The hos$ peforms 72 pars of 1/10

read acesses to the Read Data port. The identi-

fier determines what data is put on tre daa bus
in response to those read acesss. When the iso-

lation squence is conplete, the CM asigns a
Card Slect Number (CSN) to the pat. This

number distingushesthe CS4239 from the other

PnP devicesin the ystem The Corfiguraton

Manage (CM) then reads the resoure data from

the C34239. The 72-ht identifier andthe re

source data is either sored in an external
user-programmable EZPROM, or loadal via a
"hostload" procedure from BIOS before PnP
software isiniti ated.

The CM determines the neesary resaurce re-
quirements for the ystem ard then programs the
pat through the configuraion regsters The can-
figuration register data is written one logical
device at a time. After all logical devices hawe
been canfigured CM adivates each device indi-
vidudly. Each logica device is now avalable on
the ISA bus and respondsto the programmed
addres range, DMA chanrgls, andinterrupts that
have keenallocated to that logicd device.

PnP Data

Hardware Camfiguration and Plug-and-Play re-
source data can be loaded into the part’'s RAM.
The dda may be stored in an exdrnal E°PROM
or may be dowroaded from the hog. Internd
default PnPdda is provided for motherboard de-
signs.

To load the daa, refer to the Loading Resource
Data section. The following is the Pug-and-Phy
resource da&

The firgt nine bytes of the PrP resource dda are
the Plu-and-Play ID, which unquely idenifies
the CS439 from other PnPdevices The PrP ID
Is broken dowvn asfollows
OEh, 63h- Crystd ID - 'CSC’ in compressd
ASCII. (See the PrP Spee for more
information)
42h - OemID. A unique Oan ID must be ob-
tained from Cirrus for each unque
Cirrus ISA Audio product used.
29h - Cirrus product ID for the CS439
FFh, FFh, FFhFFh - Seial numbe. This @n
be modffied by eath OEM to uniquely
identify their card.
??h- Checksum.

Of the 9byte wria number listed abore, Cirrus
software uses the first two bytes to indicae the
presenceof a Cirus ISA Audio part, and the
fourth byte, 0x29, to indicate theCS4239; there-
fore, these three bytes must nat be altered The
part ddfault in hex is 0E634236FFFFFFFR9 for
backwards compatibil ity.

The nex 3 bytes are the PnPverson numbe.
The default is verson 10a OAh, 10h, 05.

The next sequence of bytes arethe ANSI iderti-
fier gring. The default is 82h, OEh, 00h,
'Crystal Codec’, 00n.

The logical device daa must be emered using
the PnP ISA Specificatlion format. Typical logica
device values are found in Table 1. Internal de-
fault E2PROM dda isfound in Appendix A.

Loading Resource Data

A serid E2PROM interface dlows user-program-
mable sefial number and resource data to be
stored in an exemal E2PROM. The interfaceis
compatible with devicesfrom a number of ven-
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dors andthe sze may vary accading to spedfic
custonmer requirements. The meximum size for
resource dat supported by the pat’s intermal
RAM is 384 bytes of combined Hardware Con-
figuration and PnP resource data. With the
addition of the 4-byte heada, the maximum
amowt of E°PROM gace wed would be 38
bytes. However, the pat also sippats firmware
upgrades via the E°PROM. To supprt firmware
upgrades the FPROM size must be greaer than
770 bytes After power-up, the existence of an
E’PROM is checked by reaing the first two

bytes from the EZPROM interface. If the first
two bytes from the E°PROM p)rt read 55h and
BBh, then the rest of the E°PROM dda is
loaded into the internal RAM. If the first two
bytes aen’t corect, the E’PROM is assimed ot
to exst. For motherboard designs, internal de-
fault PnP data is provided or a Hosload
seqence can be usedto update the resaurce
daa If the pat is ingtaled on a gdugin card,
then an eternal E'PROM s required to ensure
that the proper PnPresource dag is loaded irto
the intermal RAM prior to a PnPsequence See

Physical Device Logical Device  Best Choice Acceptable Sub optimal Sub optimal
Choice 1 Choice 1 Choice 2
WSS 0 EISA ID = CSC0000 ANSI ID = WSS/SB
16-bit address WSSbase 534h 534-FFC 534-FFCh
decode Length/Alignment 4/4 4/4 4/4
high true IRQ 5 5,7,9,11,12,15 5,7,9, 11, 12, 15
edge sensitive (SB share) (SB share) (SB share)
8-bit, count by DMAO 1 1,3 01,3
byte, type A (playback) (SB share) (SB share) (SB share)
same DMA1 0,3 0,13
(record)
Synthesis 0
16-bit address SYNbase 388h 388h 388-3F8h
decode Length/Alignment 4/8 4/8 4/8
IRQ
SB Pro 0
16-bit address SBbase 220h 220-260h 220-300h
decode Length/Alignment 16/32 16/32 16/32
Game Port 1 EISA ID = CSC0001 ANSI ID = GAME
16-bit address GAMEbase 200h 208h
decode Length/Alignment 8/8 8/8
Control 2 EISA ID = CSC0010 ANSI ID = CTRL
16-bit address CTRLbase 120-FF8h
decode Length/Alignment 8/8
IRQ
MPU401 3 EISA ID = CSC0003 ANSI ID = MPU
16-bit address MPUbase 330h 330-360h 330-3E0h
decode Length/Alignment 2/8 2/8 2/8
IRQ 9 9,11,12,15

---- Fedure nd supported in the listed configuration, but is supported through customization.

Table 1.Typical Motherboard Plug-and-Play Resaurce Data
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the External EZPROM £dion for moreinforma
tion on the serial E2PROM interface and
E°PROM progammng.

The format for the data sored in the EZPROM is
asfollows

2 bytes EPROM vdidation: 55h BBh

2 bytes length of reurce daa in E°PROM
19 bytesHardwae Cafiguraion

9 bytes Plug and Phy ID

3 bytes Plug and Phy version numbe

Variable number of bytes of user defined
ASCII ID string

Logical Device 0 (Windows Saund Sygem,
FM Syrthesizer, Sound Blader Pro) daa

Logical Device 1( Game Pojtdaa
Logical Device 2( Cortrol) dat
Logical Device 3( MPU-40) data
Logical Device 4( CD-ROM) data
End d Re®urce lyte & chedksum bye

Firmwarepath code

The defaut interral E2PROM data, in assembly
format, can be found in Apperdix A.

Loading Firmware Patch Data

An external E°PROM is rea during the power-
up sequence tha stores Hardware Configuraion
and PnPdaa, andfirmware path daa. The part
contans RAM and ROM torun thecore praces
sor. The RAM allows updates to the core
processor functionality Placing thefirmware

patches in E2PROM, gives the maximum func
tionality at power-up without the need for a
software driver.

The firmware path dda is typicdly included at
the end of the PnPresurce daa. Cirrus provides
a utility that will read n pach dat from a file,
and append it tothe PP resource dat. The
patch file mug be obtained from Cirrus

The Crystal Key

NOTE: The Crysa Key canna differentide be-
tween multiple Cirrus ISA Audio Codecs in a
system; therefore, ONLY ONE C$4239 is al-
lowed in systems udng the Crysal Key. To
alow multiple pats in a system, the Plug-and-
Play iolation fquencemust be ugd since it
supports multiple pats via the serid idertifier
used in the isolation sequerce. Crystal Key 2 is
aso designal to allow motherbaard aml addin
cad chips o co-existin a system

The Cryda key places the part in the canfigura-
tion mode. Ohce the Ciystal key has been
initiated, an alternate mthod of proganmming
the mnfiguraion regsters may be uged This al-
ternate mehod is referred to as the "SLAM"
method The SLAM nmethod allows the user to
diredly acess the coriguration registers, con-
figure, ard acivate the chp, and then,
optionally, disable the PnP andlor Crystal key
feature. The S AM method uses commands that
are gmilar to the PP commands howeva, they
are diferent since the u®r has drect access to
the corfiguration registess. To use theSLAM
method, see the Bypassing PnP sedion.

The following 32 byes in hex arethe Crystal

key:
96, 35, 9A, CD, E6, F3, 79, BC,

S5E, AF 57, 2B, 15, 8A, C5, E2,
F1, F8, 7C, 3E, 9F 4F 27, 13,
09, 84, 42, A1, DO, 68, 34, 1A
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Bypassing Plug and Play

The SLAM method dlows the user to bypass the
Plug and Play feaures ard, as an option, allows
the partto actlike a ron-Pug andPlay or legagy
device, howeve, the SLAM method only sup-
ports one Cirrus ISA Audio IC pe systen. The
user directy programs the resources into the
pat, and then optiorally disablesthe PrP and/or
the Qystal Key, which forces the pat to disre-
gard any future PnP or Crygal initiation key
sequenas (All activated logicd devices appear
as legacy devices to PnP). The Qystal and PnP
keys canal be disabled through the EPROM.
The SLAM method uses the Address Port(AP)
similarly to Plug-andPlay. Although the gandad
AP is 279h,two ather selectionsareavalable for
non-stardard implemertations. See the Address
Port Configuration sedion for more ddails.

To use the SLAM method the following se
guene mug be followed

1. Hog sends 32-byte Crystal key to the AP,
chip entersconfiguraion mode

2. Hod programs CSN (Card Select Number)
by writing a 06h and 00hto the AR

3. Hog progamsthe corfiguration regsters of
each logical device by writing to the AP. The
following data is the maximum amout of in-
formaton pe device. All currernt devices only
need asubset d this data:

Logical Device ID (15h, xxh)
xxh is logica device rumber:0-5

I/O Port Bae Addres 0 (47h, xxh,xxh)
high byte , low byte

I/O Port Bae Addres 1 (48h, xxh,xxh)
high byte , low byte

I/O Port Bae Addres 2 (42h, xxh,xxh)
high byte , low byte

Interrupt Sdect 0 (22h, xxh)
Interrupt Sdect 1 (27h, xxh)
DMA Sdect 0 (2Ah, xxh)
DMA Sdect 1 (5h, xxh)

Activate Device (3Bh, 01)
(33h, OOh deacivatesa cevice)

4. Repeat #3 for each logical device to be en-
abled. (Not dl devicesnead ke emabled.)

5. Hog adivates chip by writing a79h to AP

6. (Optional) Hog disables PriP Key by writing
a 55h to CTRLbaset5. The part will not par-
ticipak in any future PnP cycles The Ciystal
Key can dso be disabled by writing a 5%h to
CTRLbaset5.

NOTE: To enale the PnPCryda Keys after
they have been disbled by theSLAM
method, bring the RESDRV pin to a logic
high or remoe power from tre device.

The following illustrates typical data sent using

the SLAM method.
006h, 001h ; CSN=L

015h, 00th ; LOGICAL DEVICE 0

047, 005, 034 ; WSSkae =0x534

048h, 00, 08& ; SYNbase = 0x388

042h, 002h, 02(h ; SBhese = 0x220

022h, 005h ; WSS &SBIRQ =5
02Ah, 001h ; WSS &SBDMAO =1
025, 00 ; WSScepture DMAL = 3
033, 001n ; adivatelogicd device O
015, 001h ; LOGICAL DEVICE 1

047, 002h, 00th ; GAMEbas =0x200
033h, 001nh ; adivatelogicd device 1
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015h, 002h ; LOGICAL DEVICE 2
047h, 001h 020h ; CTRLbag = 0x120

033h, 001h ; acivate logical device 2
015h, 003h ; LOGICAL DEVICE 3
047h 003h, 030h ; MPUba®=0x330

022h, 009h ; MPUIRQ =9

033h, 001h ; acivate logical device 3
079h ; actvate CA4230 device

If all the alove daa is sent, after the Qrystal key,
all devices except the CDROM will respond to
the appropriate resourcesgiven

Crystal Key 2

A new featue of ths pat is the adlition of an-
other wgy to bypass the PnPinterface usng a
new key, designated Crystal Key 2 (CK2). This
new key is desgned for Codecs on the mother-
board that are hiddefrom norma PrP. The
following 32 bytes in hex, are Crystal Key 2
followed by the uper 8 bits of the Real Data
port (RDP):
95, B1, D8, 6C, 36, 9B, 4D, A6,

D3, 69, B4, 5A, AD, D6, EB, 75,
BA,DD, EE, F7, 7B, 3D, 9E, CF,
67, 33, 19, 8C, 46, A3, 51, A8, <RDP>

This key differs greaty from the aiginal Crystal
Key in tha the 33d byte defines the upper 8 bts
of the 10-bit Read Data port address, with the
lower 2 bts equd to 11. As an exanple, if the
RDP byte is 0x82, the the adual Read Data
port is Ox20B. Another difference is that the
original Crystal Key uses custom commands ard
is write-only; wheareas CK2 placesthe part in a
PnP Corfiguration gate and wses sandad PnP
commards to aces PnP corfiguration registers.
Since CK2is unique to the CS439, the PnPiso-
lation sequence is bypased.

CK2 differsfrom namal PrP in that the RDP is
readivrite instead of readonly. In PnP the RDP
is read-only ard a seond addess, designated the
Write DataPort (OxXA79), is used to write data
into PrP regsters Usng CK2, all configuration
is dore through the RDP there is no Write Dda
Port. When inished a Wait-for-Key command
should be isswed to the Address Pot which
places the part badk in the normal mode d op-
eration. Note that the Addess Port (AP) can al®
be mowved away from thenormal PnPlocation of
0x279. See the Address Port Configuration sec-
tion for moreinformation.

The CK2 oonfigurdion ssgquence is asfollows

1. CK2 32 bytes are $nt to the Address Port fol-
lowed by the wpe 8 bits of the RDP

2. The APandRDP are ugd to eadwrite con-
figuraion information in normal PnPfashion.

6. A Wait-for-Key command is sent removng
the part from the nfigurdion date.

The paticluar PnPregster is set usng the Ad-
dres Pat and the daa for that register is
read/witten to/from the RDP. As an exanple,
when finished configuring the pat, to $nd the
Wait-for-Key command, a 0x02 is sent to the AP
(seleding the Cwmfig. Cortrol register) and a
0x02 is sent to the RDP This causes the part to
exit the corfiguration gate and enter normal op-
eration (\ait-for-Key).

Hardware Configuration Data

The Hardware Configuraion daa cortains map-
ping information that links interruypt and DMA
pins with actual interryot numbers used by PnP
and SLAM procedures The Hardware Configu-
ration dda precalesthe PnPRe®urce dcita.

The Hardwae Canfiguraion dat is either 19 or
23 byteslong andcontains the dat neessry to
configure the part If an E°PROM is nat used
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(Hodload), the first four bytes are nd nealed
therebre, the configuration data is only 19 bytes
long. The configuration data aps the nany
functions of the logical devices to the ptysical
pins of the chip. Table 2 lists the Hardware Con-
figuration bytes The detiled bt descriptions for
eaxh byte follows. While the resaved bits are

listed as "res' in the bt position (and nust al-
ways be wiitten as 0), "rbc" is used for
"reseved, backwads conpatible” for bits that
were ued onprevious chips, but are no loger
required on this chip. These bits are readwri-
table but should generally be set to O for
backwards compatibil ity.

BYTE Default Description

1 55h E2PROM validation byte 1.
The first two bytes indicate that the E2PROM exists.
2 BBh E2PROM validation byte 2
3 00h High byte for length of data in E2PROM
4 DDh Low byte for length of data in E’PROM
5 00h Alternate CDROM (Logical Device 4), ACDbase, Address length mask
6 03h RESERVED
7 80h Misc. Configuration Bits: CDROM Interrupt Polarity, Key Disables, VCEN
8 00h Global Configuration Byte: IFM, VCF1, WTEN
9 05h Code Base Byte
10 20h FM Volume Scaling
11+ 04h RESERVED - Must be 0x04
12* 08h RESERVED - Must be 0x08
13* 10h RESERVED - Must be 0x10
14 80h Mono and DSP Port Control

15 00h E’PROM Checksum

16 00h Global Configuration Byte 2: EECS, AUX1R, 3DEN, DSPD1, PSH

17 08h CDROM (Logical Device 4), CDbase, Address length

18* 48h RESERVED - Must be 0x48

19 75h IRQ A/B Selection: Lower nibble = A, Upper nibble = B.

Along with next two bytes - specify hardware interrupts tied to IRQA-IRQF pins

20 B9h IRQ C/D Selection: Lower nibble = C, Upper nibble = D.

21 FCh IRQ E/F Selection: Lower nibble = E, Upper nibble = F.

22 10h DMA A/B Selection: Lower nibble = A, Upper nibble = B.

This byte and the next byte specify hardware DRQ/DACKSs tied to the DMAA-DMAC pins

and the 7th IRQ pin - IRQ G

23 03h DMA C/IRQ G Selection: Lower nibble = DMA C, Upper nibble = IRQ G

NOTE:The first four bytes areexclusve to the E’PROM ard ae not used in the Hostload mode
* Currently not syppated. Must be sd to default vaduesgiven in the table.

Table 2 Hardware Configuration Data
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HW Config. Byte 5: ACDbase Address Length
Mask, Default = 00000000

D7 D6
res res
CM2-CMO0

D5 D4 D3 D2 D1 DO
res res res CM2 CM1 CMO

Address bit masks for the Alternate
CDROM address decode, ACDbase.
See the CDROM Interface section
for more details on ACDbase

000 - ACDCS low for 1 byte
001 - ACDCS low for 2 bytes
011 - ACDCS low for 4 bytes
111 - ACDCS low for 8 bytes
xxx - all others, RESERVED

HW Config. Byte 7: Misc. Configuration Bits,
Default = 10000000

D7 D6 D5 D4 D3 D2 D1 DO
IHCD rbc PKD CKD CK2D VCEN rbc rbc
VCEN Volume Control Enable. When set,

CKD

IHCD

the UP, DOWN, and MUTE pins be-
come active and provide a hardware
master volume control.

Crystal Key 2 disable. When set,
blocks the part from receiving the
2nd Crystal key.

Crystal Key disable. When set, blocks
the part from receiving the Crystal
key.

PnP Key disable. When set, blocks
the part from receiving the Plug-and-
Play key.

Interrupt High - CDROM. When set,
CDINT is active high. When clear,
CDINT is active low.

HW Config. Byte 8: Global Configuration Byte,
Default = 10000000

D7 D6
IFM  VCF1
WTEN
VCF1
IFM

D5 D4 D3 D2 D1 DO

rbc res WTEN rbc res res

Waveltable Serial Port Enable. When
set, enables the CS9236 Single-
Chip Wavetable Music Synthesizer
serial port pins. This function is also
available in C8. NOTE: The DSP
SPE bit in 116 must be 0 for the
wavetable port to function.

Hardware Volume Control Format.
This bit controls the format of the
hardware volume control pins UP,
DOWN, and MUTE. The volume con-
trol is enabled by setting VCEN in
the previous Hardware Configuration
byte. VCF1 is also available through
Cs.

0 - MUTE is a momentary switch.
MUTE toggles between mute and
un-mute. Pressing the up or down
switch always un-mutes.

1 - MUTE is not used. Two button
volume control. Pressing the up
and down buttons simultaneously
causes the volume to mute.
Pressing up or down un-mutes.

Internal FM. When set, the internal
FM synthesizer is enabled. When
clear, FM is disabled.

HW Config. Byte 9: Code Base Byte,
Default = 00000101

D7 D6
CB7 CB6
CB7-CBO

D5 D4 D3 D2 D1 DO
CB5 CB4 CB3 CB2 CBl1 CBO

Code Base Byte. Determines the code
base located in the E?PROM. If not
correct, the Firmware code after the
PnP resource data is not loaded.

0x05 - CS4239 E2PROM Load
0x06 - CS4239 Host Load

DS253PP2
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HW Config. Byte 10: FM Volume Scaling,

Default = 00100000

D7 D6 D5 D4 D3 D2 D1 DO
res FMS2 FMS1 FMSO res res res res

FMS2-FMSO  FM Volume Scaling relative to wave-
table digital input. These bits set the
default FM volume level relative to
the CS9236 wavetable interface
port. Once initialized, these bits can
be controlled through X19. These
bits are provided for backwards com-

patibility with previous chips.

010- 0dB
011 - +6 dB
100 - -12 dB
101 - -6 dB
110 - +12 dB
111 - +18 dB

HW Config. Byte 14: Mono & DSP Port

Control, Default = 10000000

D7 D6 D5 D4 D3 D2 D1 DO
MIM res res res SF1 SFO SPE MIA

MIM Mono In mute. When set, the MIN
analog input is muted. When clear,
MIN is mixed into the output mixer
at a level set by MIA.

HW Config. Byte 15: E2PROM Checksum

Default = x00000¢¢

Dr D6 D5 D4 D3 D2 D1 DO
EC7 EC6 EC5 EC4 EC3 EC2 EC1 ECO

EC7-ECO E2PROM checksum byte. Starts with
the first byte of the size (after

55h/BBh) and ends with the last pro-
grammed byte of the E2PROM. Only
valid if EECS in Hardware Configura-

tion Byte 16 is set.

HW Config. Byte 16: Global Config. Byte 2

Default = 00000000

D7 D6 D5 D4 D3 D2 D1 DO
res EECS AUXIR 3DEN DSPD1 PSH ZVEN res

This register sets the power up defaults for these fea-
tures. After power-up, X18 may be used to control all
bits except EECS.

ZVEN ZVPORT Enable. When set, the
This register sets the power up defaults for these fea- ZVPORT pins are enabled and se-
tures. After power-up, 116 may be used to control the lected as input to DAC2. While the
DSP serial port, and 126 may be used to control the ZVPORT is enabled, no other input
Mono Input. to DAC2 is allowed (synthesizers or
DSP).
MIA Mono Input Attenuate. When set, the
MIN input is attenuated 9 dB. When PSH Playback Sample Hold. When set, the
clear, the MIN volume is 0 dB. last sample is held in DAC1 when
PEN is cleared. When clear, zero is
SPE DSP Serial Port Enable. When set, sent to DAC1 when PEN is cleared.
the DSP serial port is enabled.
DSPD1 DSP port controls DAC1. When set,
SF1,0 DSP Serial Port Format. Selects the the serial DSP port controls DACL1 in-
format of the serial port once en- stead of the ISA playback FIFO.
abled by SPE. See the DSP Serial
Audio Data Port section for more de- 3DEN 3D Sound Enable. When set, 3D
tails. sound is enabled on L/ROUT.
00 - 64-bit enhanced. AUX1R AUX1 Remap. When set, writes to
01 - 64-bit. 118/19 (DAC2 volume) also control
10 - 32 bit. the AUX1 volume. When clear,
11 - ADC/DAC. 118/19 control DAC2 volume and
12/3 control AUX1 volume. This bit
provides some backwards compatibil-
24
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ity when AUX1 analog inputs are
substituted for LINE analog inputs
which are no longer available.

EEPROM Checksum. If set, indicates
that Hardware Configuration Byte 15
is a checksum for the entire
EEPROM (starting after 55h/BBh).

HW Config. Byte 17: CDbase Address Length,

Default = 00000100

Dr D6 D5 D4 D3 D2 D1 DO
CAL7 CAL6 CAL5 CAL4 CAL3 CAL2 CAL1 CALO

CAL7-CALO CDbase Address Length. Determines

the address length decode for the
primary CDROM address, CDbase.

00000001 - CDCS low for 1 byte
00000010 - CDCS low for 2 bytes
00000100 - CDCS low for 4 bytes
00001000 - CDCS low for 8 bytes
00010000 - CDCS low for 16 bytes
00100000 - CDCS low for 32 bytes
01000000 - CDCS low for 64 bytes
10000000 - CDCS low for 128 bytes
xxx - all others, RESERVED

Bytes 19 through 21 map the interrupt number b
the actual interrupt pins A - E As shown in Ta
ble2, the bye 20 déault is OxB9; therefore,
IRQ C, which is the lower nibble, maps to the
ISA interrupt 9. Likewise IRQ D, which is the
upper nibble, maps to the ISAinterupt 11
(0Bh).

Byte 22 maps the DMA channd number b the
adud DMA pins A ard B. As shown in the t&
ble, the byte 22 default is 0x10; therefoe,
DRQA/DACKA is the lower nibble which maps
to the ISA DMA channel 0. Likewise
DRQB/DACKB is the upper ribble which maps
to the ISA DMA chand 1.

Byte 23 maps DMA C and IRQ G. The lower
nibble map DMA C and defailts to DMA 3.
The upper nibble supports the seventh IRQ,
IRQ G. The deéult is disabled Q), providing
backwards ompatibility with other Cirrus ISA

audio pats. If IRQ G is onreded to an ISA in-
terrupt (typically 10), then this byte must be
modfied to reflect the hardware connection.

Hostload Procedure

This procedure is provded for backwards com-
patibility with the CS436. Sine the EEPROM
alows al resouce and firmware pach daa to be
loaded at power-up, this procedure is typicaly
only used with motherboard devices that do nd
include an E2PROM. To dowrload PrP resource
data from the host o the pat’s internd RAM,
use the following ssquence:

1. Configure Control 1/Obas addres,
CTRLbase, by ore d two mehods. regdar
PP cycle or Crystal Key method.

a. The host can use the regular PnP cycle
program the CTRLbase, and then phcethe
chip in the wat_for_key state

b. If the Qystal Key mehod is used:

Firgt, send the 32byte Crystal key to 1/10
addressport (AP).

Secord, configure logicd device 2 ba®
address CTRLbas, by writing to AP
(15h, 0, 47h xxh, xxh, 33h 01h, 7%).
Note: The two xxh repreent the bae ad-
dress high and bas address low
respecively. The default is: 01h, 20h.

2. Write 57h (Jump to ROM) command to

CTRLbaset5.

3. Download he PP Resaurce datu

a. Senddownload commandby writing AAh
to CTRLbasetb.

b. Send staring download address (4000h)
by writing low byte (0(h) first, and then
high byte (4(h) to CTRLbase+5.

DS253PP2
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c. Send the Hadware Corfiguration ard re-
source data in successive bytes to
CTRLbaset+5. This includes the Hardwae
Configuraion and the PnP reurce daa.
The PrP resaurce format is desaibed in
the PnP Data section. The resource heacer
should not contain the ﬁrst four bytes
which ae orly used for E°PROM loads.

d. End download by writing 00h to
CTRLbase+6.

4. Download Firnware data. D download
firmware daa, contad Cirrus Logic for the
ISA Audio BIOS kit

5. If any of the Hardware Configuraion Data
(first 19 byeg has changed, 54 must be
written to CTRLbaset+5 to force he part to
internally update this information.

The new PnPdata is loaded andthe partis read/
for the next PnP cycle.

External E2PROM

The Hug and Play sedfication ddines 32 bits
of the 72-bit Serial Idertifi er as being auser de-
fined =rial number The E°PROM is used to
change the user section of the idertifier, siore
default resource datafor PnP, Hardware Con
figuration data pecific to the CS429, and
firmware paches to upgrade the core procesor
functiondity.

The EPROM inerface uses an industry standad
2-wire interface casising of a h-diredional
daa line and a dock line driven from the part.
After poNer on the part looks for the existence
of an E?PROM device and loads the user de-
fined data. The exsterce is deermined by the
first two bytes read (0x55 fdlowed by OxBB). If
the first two bytes are correct, the part reads the
next two bytesto deermine the lemgth of data in
the E2PROM. The length bytes indicate the
number of bytes left to be read (not including

the two validaion bytes or two length bytes. As
shown in Figure 3,the E’PROM & read udng a
start bit followed by a dummy write, to initialize
the address © zero. Then another start bit ard
device address, followed by all the daia. Since
the pat usesthe squertial read propetties of the
E°PROM only one I:QPROM is suppored

(ganged EéPROMsare rot supported).

Sonme E°PROMSs that ae canpatible with this
interfaceare:

Atmel AT24Cxx series
MicroChip 24LCxxB s=ries
Nationd NM24CxxL series
Ramtron FM24Cxx series
SGSThomp®n ST24Cxx series
Xicor X24Cxx series

where tle xx is replaceal by 02 04,08, or 16
based on the size of the E°PROM desired. The
size of 08 (1k byteg is prefared snce it alows
the maximum erX|b|I|ty for upgrading firmware
patches Othe E°PROMs compatible with Fig-
ure 3 ard the timing parameters listed in the
front of the dah shed may dso be used.

The maximum Hardware Configuration and PnP
resource RAM daa supported is 384 bytes and
a four byte heackr; therefore, the maximum
amount of dala storage, without firmware
paches, in E? PROM would be 388 bytes. The
maximum sze E2PROM neede is 770 bytes to
allow the inclugon of firmware pathes after the
PnP resource daa.

If an externd E°PROM «ists it is accessed by
the saial interface and is conrecied to the DA
and SCL pins The two-wire interface s control-
led by three hts in the Cortrol logica device
Hardware Control Register (CTRLbasetl). The
serial data can be written to or read from the
E’PROM by sequentialy writing or reading that
register. The three register bits, DO, D1, D2are
labded CLK, DOUT, and DIN/EEN respecively.
The DIN/EEN bit, when written to a one, en-
ables the EPROM seial inteface. When the
DIN/EEN bit is writtento a zerg the rial inter-
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face is disabled The DIN/EEN bit is also the
Data In (DIN) signal to read badk daa from the
E°PROM. The SDA pin is a bidirectiond open-

drain data line sppoting DIN and DOU;

therefae, to real the carect dat, the DOUT bit

mud be set to a or pria to perfaming a red

of the register. Othemwise, the data ead back
from DIN/EEN will be all zeres. The EPROM

data can then be eadfrom the DIN/EEN bit.

The CLK bit timing is controlled by the hog

software. This is the serial clock for the
E’PROM output onthe SCLpin. The DOUT bit

|s used to write/programthe data out tothe
E°PROM. An external pull-up resstor is re-

quired on SDA becaug it is an opendrain
output Use the gudelines in the gedfic

E’PROM daa sheet to sdect the vaue of the
pull -up resistor (a typical value would be
3.3 kQ).

Programming the E’PROM:

1. Configure Gntrol 1/O ba® address by ore
of two metltods regular PnPcyde a Crydal
Key method

a. The host can use the regular PnP cyde ©
program the logica device 21/0O base ad-
dress and then placdahe chip inthe
wait_for_key date

b. If the Crnystal Key method is used:

First, write to the AP, send the 32byte
Crysta key.

Secord, corfigure the Corirol 1/0 base
addess by writing 15h, 0, 4h, 01h
20h, 33h, 01h, 79h to the AP.

2. Refer to the pecific dada shet for the
E’PROM you ae usng for timing require-
ments and data format. Also, refer to the
Loading Reeource Data sedion of this daa
sheet for the E2PROM resource daa forma.

3. Send the E°PROM dda in succesive bits to
CTRLbaset+1 (Hardware Control Regider)
while following the E°PROM dda shet for-
mat.

The E°PROM now containghe PnP reource
data. For ths new dat to tke efect, the part
must be rest, causng the part toread the
E°PROM during initializaton. Cirrus can pro-
V|de a utility, RESOURCE.EXE, to program
E? PROMsthrough the Cortrol logicd device in-
terface

WINDOWS SOUND SYSTEM CODEC

The WSS dec ftware interface mngsts of
4 1/O locaions garting at tte Plugand Ply ad-
dress 'WSSkas’, and supports 12-ht addess
decdaing. If the upper aldress bits, SA12SA15
are used, they mug be 0 to demde a vdid ad-
dress The WSS (dec also requires one
interrupt and ore or prefeably two DMA chan-
nels, onefor playback and onefor capure. Snce
the WSS @dec and Sownd Blaster device are
mutually exdusive, thetwo devices shar the
same nterrupt and DMA playback chamel.

Part ) Bank Part Read No
Crystal IC > Start aqgress Wit Address ~ Start ea Acknowledge ~Acknowledge
Address i St
I \¢\ I i T + 1T T T T T T T T T T L \ T T T l Op
S10100000AO00000000AS|I210210000/11A Data A Data 1
I O B | N Y S | A T | I T B | | N
t t b 1 7
EEPROM Acknowledge Data

Figure 3. EEPROM Format
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The WSS fundions include sereo Analog-o-
Digital and Digital-to-Anadlog canverters (ADCs
and DACy9, aralog mixing, ant-aiasng and re-
condgruction filters line and nicrophone lgel
inputs, smultaneaus capture and playbadk (at in-
deperdent sample frequencies) and a peallel bus
interface.

Enhanced Functions (MODES)

The initial gate is labded MODE 1 andforces
the part to appearasa CA248. The nore popu-
lar second mode, MODE 2, forces the part to
appea as a CHA231 super sd andis compatble
with the C$4232 To switch from MODE 1 to
MODE 2, the CMSL,0 bits, in the MODE amrd
ID regider (112), $ould be st to 10 respec
tively. When MODE 2 is selected, the kit IA4 in
the Index Address regster (R0) will be demdeal
asa vaid index pointer provding 16 addtiond
regigers and incressed fundionality over the
CsS248

To reverse the procedure, set the GVIS1,0 bits to
00 and the part will resume opemtion in
MODE 1. Excep for the Capture Dda Format
(128), Capure Base Count (130/31), ard Alter-
nae Feaure Satus (124) registers, all other
Mode 2 functions retain their values when re-
turning to Mode 1.

MODE 3 is sdected by setting CMS10 to 11
MODE 3 allows accss to a thrd sd of "ex-
tended registers’ which are designated X0-X31.
The exended registers ae acessd through 123.
The alditional MODE 3 fundions are:

1. A full symmetrical mixer. This changesthein-
put multiplexer to ainput mixer.

2. Independent sample frequencycortrol on the
ADCs ard DACs.

3. Programmabé Gan and Attenuation an the
Microphone inputs.

FIFOs

The WSS Codec cortains 16-sample FIFOs in
bath the plgyback and cpture dgital audo daa
paths. The FIFOs are transparent and have no
programming associated with them

When playbadk is endled, the gaybak FIFO
continually requeds data until the FIFO is full,
and then makes reqleds as positions inside the
FIFO are emptied, thereby keeping the playback
FIFO asfull as possible. Thus when he g/stem
cannot respond within a sample period, the FIFO
starts to empy, avoiding a momenary loss of
audio daa. If the FIFO runs out of daa, the lagt
valid sample can be @ntinuoudy output to the
DACs (if DACZ in 116 is clea) which will
eliminate poys from occurring.

When capture is enaled, the cgpture FIFOtries
to continually gay enpty by making requeds
every sample peiod. Thus when he g/stem can-
nat respond within a sample period, the cgpture
FIFO arts filling, thereby avading a Iss of
data in the audio daa gream.

WSS Codec PI1O Register Interface

Four 1/0 mepped locations are available for ac-
cesang the Codec fundions and mixer. The
control registers allow acess to satus, audio
data, and all indired registers via the imex reg-
isters. The IOR and IOW signals are ued to
define the readand wite cydes respedively. A
PIO aces to the Codec bedns when the hos
puts an adires on to the ISAbus which matches
WSShae and drives AEN low. WSSbage is pro-
gramnmed duing a Plugand Plgy corfiguration
seqene. Orce a vid base address ha been
decaled then the assetion of IOR will cause the
WSS Codec to drive daa on the ISA data bus
lines. Write o/clesrequire the host to asat daa
on the ISA dda bus lines and strobe the IOW
signal. The WSS Codec will latch dda into the
PIO register on the rising edge of the IOW
strobe.

28

Downloaded from Elcodis.com electronic components distributor

DS253PP2


http://elcodis.com/parts/5784031/CS4239-KQ.html

!

CHHA239
CrystalClear™ Portable | SA Audio System

CIRRUS LOGIC*

The audo dat interfacetypicdly uses DMA re-
qued/grant pins to transfer thedigital audo dat
betwea the WSS Calecand the bus The WSS
Codec is responside for assating a request Sg-
nd whenever the Codec’s internal buffers neel
updaing. The busregpondswith an acknowledge
signal ard srobes dda to andfrom the Codec,
8 bits at a time. The WSS Cadec keefs the re-
qued pin adive urtil the apropriate number of
8-hit cycles have ocurred to transfer oneaudio
sample. Note tha different awlio daa types will
require a diferent numbe of 8-ht tranders

DMA Interface

The second type of pamllel bus cycle from the
WSS decis aDMA transfer. DMA cycles are
distinguished from PIO register cyclesby the as
sertion of a DRQ followed by an
adknowledgmentby the host by the assertion of
DACK (with AEN high). While the acknow-
ledgment is receved from the hos the WSS
Codec assunes that ary cydes ocuring are
DMA cycles adl ignaes te addresses o the
addres lines

The WSS Codec may assxt the DMA requed
signal atany time. One aseated, the DMA re-
qued will remain asserted urtil a complete DMA
cycle occus to the part. DMA transfers may be
terminated by restting the PEN and/or CEN bits
in the Interface Configuraion registe (19), de-
pending onthe DMA that isin progress
(playback, capture, or both). Termination of
DMA transfersmay only happen ketween sample
transfers on the bus. If DRQ goes adive while
resetting PEN andor CEN, the reqes must be
adknowledgel with DACK and a fina sampe
transfer completed.

DMA CHANNEL MAPPING

Mapping of the WSS dec’'s DRQ and DACK
onto the ISA busis acomplished by the Plug
and Play corfiguration registers. If the Plug and
Play resource daa spedfies only one DMA
chanrel for the Codec (r the codec s placed n

SDC mode) ten both the plyback and cgpture
DMA requeds should be routed to th same
DRQ/DACK pair (DMA Chamel Select 0). If
the Plug and Pay resource dat pedfies two
DMA channds for the Codeg then the pla/back
DMA reques will be roued to theDMA pair
spedfied by the DMA Chanrel Sdect 0 re®urce
data, and the capture DMA requeds will be
routed to the DMA par spedfied by the DMA
Chamel Select 1 reurce dda.

DUAL DMA CHANNEL MODE

The WSS Codec aupports a snge and adual
DMA channd mode. In dualIDMA channel
mode, playback and capture DMA reqieds and
adknowledges occur on independent DMA chan-
nels. In dual DMA mode SDC $oud be st to
0. The Raybak- and Cature-Enables (PEN,
CEN, 19) can be changedavithout a Male
Change Enable (MCE, RQ. This allows for
prope full duplex control whereapplicaions are
indepexlently usng playback and capture.

SINGLE DMA CHANNEL (SDC) MODE

When two DMA channds are rot available, the
SDC mode forces all DMA trangers (cgpture or
playbadk) to occur on a single DMA channel
(playbadk channel) The tadeoff is that the
WSS dec will no longer be adle to paform
simultareows DMA capture and daybad.

To enale the SDCmode, set the SDChit in the
Interface Corliguration egister (19). With the
SDC bhit asseted, the internd workings of the
WSS dec remain exadly the same as dud
mode, except for the manner in which DMA re-
gqued and aknowledges are handled.

The phyback of awio data will ocair on the
playbadk chanrel exadly asdud chanrel opera-
tion; however, the cgpture awio chamel is now
diverted to the pgaybadk chamel. Alternaively
stated, the cgpture DMA request ocaurs on DMA
channel select 0 for the WSS Codec.(In
MODEs 2 and 3, the capture daa format is al-
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ways st in register 128.) If both playback ard
cgpture areendled, the default will be playback.
SDC des na have any afect whenusng PIO
accesses.

Sound System Codec Register Interface

The Windonvs Sownd Sydem ®dec is mapped
via four locations The I/O ba® addres,
WSShae, is determined by the Plug and Play
configuraion. The WSSbhae supports four direct
registers, shown in Table 3. The first two direct
registers are used to access 32 indirect registers
shown in Table 4. The Index Addess register
(WSSbaet+0) pdnts to the indirect regista tha
is accesxd through the Indexed Data reger
(WSSbhaet1).

This sedion describes all the direct and indired
registes for the WSS dec Table 5 ddails a
summary of each bit in each register with Ta
bles 6 through 10 illustrating the majority of
decodng neeced when programming the WSS
logical device and ae included for reference
When enabled, the WSS Calec default state is
defined asMODE 1. MODE 1 is backwards
compatible with the C$4248 and only allows a-
cessto the firs 16 indirect registers. Puting the
pat in MODE 2 or MODE 3, usng CMS10 hits
in the MODE and ID register (112), dlows ac-
cess to indired regsters 16 through 31 Puting
the pat in MODE 3 aso allows access to the
extended regters through IZ and other ex
tended fedures in the indirect registers.

Direct Registers: (R0-R3)

Address Reg. Register Name
WSShase+0 RO Index Address register
WSShase+1 R1 Indexed Data register
WSSbase+2 R2 Status register
WSShase+3 R3 PIO Data register

Table 3.WSSCaodec Drect Register

Index Register Name
10 Left Analog Loopback
11 Right Analog Loopback
12 Left Aux #1 Volume
13 Right Aux #1Volume
14 Left Aux #2 Volume
15 Right Aux #2 Volume
16 Left DAC1 Volume
17 Right DAC1 Volume
18 Fs & Playback Data Format
19 Interface Configuration
110 Pin Control
111 Error Status and Initialization
112 MODE and ID
113 Reserved
114 Playback Upper Base Count
115 Playback Lower Base Count
116 Alternate Feature Enable |
117 Alternate Feature Enable I
118 Left DAC2 Volume
119 Right DAC2 Volume
120 Control/RAM Access
121 RAM Access End
122 Alternate Sample Frequency
123 Extended Register Access (X regs)
124 Alternate Feature Status
125 Compatibility ID
126 Mono Input Control
127 Left Master Output Volume
128 Capture Data Format
129 Right Master Output Volume
130 Capture Upper Base Count
131 Capture Lower Base Count

Table 4. WSS Codec Indirect Registers
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DIRECT MAPPED REGISTERS

The first two WSS Mdec registas provide indi-
red accessing to more codec registers via an
index register. The oher two regsters provide
status information and abbw audio dat to be
transferred to and from the WSS dec withou
usng DMA cycles or indexing.

Note that regier defaults are liged in binary
form with resened bits maked with 'x’ to indi-
cae urknown. Bits in the default marked with
an '€ indicae that the it is initialized through
E°PROM. To maintain compatibility with future
pats, thee reserved bits mug be writen as 0,
and must be nmasked of when the regiser is
read. The current value read for reserved bits is
not guaaneedon future reveions While the re-
served bits arelisted as"res' in the bit position,
"rbc" is used for "resened, backwards ompd-
ible" for bits that were wed on previous chips,
but are o longer required o this chip. These
bits arereadwritable bu shoud generally be set
to O for backwards compatibil ity.

Index Address Register

(WSShaset+0, RO)
D7 D6 D5 D4 D3 D2 D1 DO
INIT MCE TRD 1A4 1A3 1A2 1A1 IAO

TRD Transfer Request Disable: This bit,
when set, causes DMA transfers to
cease when the INT bit of the Status
Register (R2) is set. Independent for
playback and capture interrupts.

0 - Transfers Enabled (playback and
capture DRQs occur uninhibited)
1 - Transfers Disabled (playback and
capture DRQ only occur if INT bit
is 0)
MCE Mode Change Enable: This bit must
be set whenever the current mode
of the WSS Codec is changed. The
Data Format (18, 128) and Interface
Configuration (19) registers CANNOT
be changed unless this bit is set.
The exceptions are CEN and PEN
which can be changed "on-the-fly".
The DAC output is muted when
MCE is set.

INIT WSS Codec Initialization: This bit is
read as 1 when the Codec is in a
state in which it cannot respond to
parallel interface cycles. This bit is
read-only.

Immediatdy after RESET (and once the WSS

Codec has left the INIT statg), the gate d this

register is. 010x0M0 (bnary - whee X’ indi-

caes unknown).

During initialization and software power down
(PDWN in CTRLba®+7), this register camot be

IA3-1A0 Index Address: These bits define the written ard alwaysreads 10000000 (80h)
address of the indirect register ac-
cessed by the Indexed Data register .
(R1). These bits are read/write. Indexed Data Register
IA4 Al indi [ 16 ( L R1)
31, In MODE L ths bit i re- D7 D6 D5 D4 D3 D2 DL DO
served and must be written as zero. D7 Ip6Ibs b4 b3 bz iDL DO
ID7-1DO Indexed Data register: These bits are
the indirect register referenced by
the Indexed Address register (RO).
DS253PP2 31
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Satus Register

be determined. However, the Alter-
nate Feature Status register (124)
can indicate the exact source of the

(WSShase+ 2, R2, Read Only) error.
D7 D6 D5 D4 D3 D2 D1 DO
CUL CLR CRDY SER PUL PLR PRDY INT CRDY Capture Data Ready. The Capture
Data register (R3) contains data
INT Interrupt Status: This indicates the ready for reading by the host. This
status of the internal interrupt logic bit would be used for direct pro-
of the WSS Codec. This bit is grammed |/O data transfers.
cleared by any write of any value to )
this register. The IEN bit of the Pin 0 - Data is stale. Do not reread the
Control register (110) determines information.
whether the state of this bit is re- 1 - Data is fresh. Ready for next
flected on the IRQ pin assigned to host data read.
the WSS Codec. — , I
CL/R Capture Left/Right Sample: This bit
Read States indicates whether the capture data
waiting is for the Left channel or
0 - Interrupt inactive Right channel.
1 - Interrupt active .
0 - Right
PRDY Playback Data Ready. The Playback 1 - Left or Mono
Data register (R3) is ready for more _ o
data. This bit would be used when di- ~ CU/L Capture Upper/Lower Byte: This bit
are desired. ready is for the upper or lower byte
of the channel.
0 - Data still valid. Do not overwrite. .
1 - Data stale. Ready for next host 0 - Lower available
data write value. 1 - Upper or 8-bit available
PL/IR Playback Left/Right Sample: This bit _ .
indicates whether data needed is for NOte on PRDY/CRDY: These tW_O h_ts are_de'
the Left channel or Right channel. signed to be real as one when ation is required
_ by the hod. For example, when PRDY is st to
(1" E'?tht ”Kfﬂeded o ore, the device is realy for more dea; or when
- et or vono neede the CRDY is set to one data is avdlable to the
PU/L Playback Upper/Lower Byte: This bit host. The délnlthn of t_he C_FDY andPRDY bits
indicates whether the playback data are therebore cangstert in this regar.
needed is for the upper or lower
byte of the channel. |/O DATA REGISTERS
0 - Lower needed The PIO Dda rayister is two ragisters mapped to
1 - Upper or 8-bit needed the same address Writes to this register sends
S data to the Rayback Data register. Reacs from
SER Sample Error: This bit indicates thata  thjs regiter will receive daa from the Capture
sample was not serviced in time and Data rejiste
an error has occurred. The bit indi- 9 )
cates an overrun for capture and
underrun for playback. If both the
capture and playback are enabled,
the source which set this bit can not
32 DS253PP2
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Capture 1/0 Data Register

(WSShaset+ 3, R3, Read Only)

Dr D6 D5 D4 D3 D2 D1 DO
CD7 CD6 CD5 <CD4 CD3 CD2 CDl1 CDO

CD7-CDO Capture Data Port. This is the control

register where capture data is read
during programmed I/O data trans-
fers.

The readng of this register will incremert the
state machine © tha the following read wil be
from the nextappopriate bytein the sample.
The exact byte whch is nex to be read @n be
determired by reading the Staus regster (R2).
Once all relevant bytes have been red, the tate
machne will point to thelast byte of thesample
until a new ample is recived from the ADCs.
Once the Status register (R2) is read ard a rew
sample is recaved fom the AFO, the tate me-
chine and Staus register (R2) will paint to the
first byte of the nev sample.

During initializaion and software powe down
of the WSS Codec, this register can NO' be
written andis always read10000000 (8h)

Playback /0O Data Register

WSShase+ 3, R3, Write Only)

D7 D6 D5 D4 D3 D2 D1 DO
PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO

PD7-PDO Playback Data Port. This is the

control register where playback data
is written during programmed 10
data transfers.

Writing deta to this regster will increment the
playback byte tracking state machine so tha the
following write will be to the corret byte of the
sample. Once all bytes of a sample have bee
written, subsequert byte writes to this port are
ignored. The date machine isrest after the
Status register (R2) is read, andthe curent sam-
ple issent to the DACs va the HFOs.

INDIRECT MAPPED REGISTERS

These registers are accesed by paang the ap-
propriate index in the Index Address register
(RO) and then aaesing the Indexed Data regis-
ter (R1). A ddailed de<ription d ead indirect
register is given below. All reserved bits shoud
be written zero and may be 0 or 1 whe read
Note that indred registers 16-3L are not aval-
able whenin MODE 1 (OGMS10 in MODE and
ID registe 112 ae bath zero).

Left Analog Loopback (10)

Default = 000xx00cx

D7 D6 D5 D4 D3 D2 D1 DO
LSS1 LSS0 MGE res rbc rbc rbc rbc

MGE This bit controls the 20 dB gain boost
for the MIC analog input.

LSS1-LSS0 Left output loopback. Setting these

bits to 11 enables the left output

loopback into the input mixer. Bit

combinations of 01, 10, and 00 dis-

able the loopback.

Right Analog Loopback(11)
Default = 000xxxx

D7 D6 D5 D4 D3 D2 D1 DO
RSS1 RSSO MGE res rbc rbc rbc rbc
MGE This bit is identical to the MGE bit in

10. It controls the 20 dB gain boost

for the MIC analog input.
RSS1-RSS0  Right output loopback. Setting these
bits to 11 enables the right output
loopback into the input mixer. Other
bit combinations disable the loop-
back.

DS253PP2
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ADDRESS D7 D6 D5 D4 D3 D2 D1 DO
WSSbase+0 RO INIT MCE TRD 1A4 IA3 IA2 IA1 IAO
WSSbase+1 R1 ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO
WSSbase+2 R2 CU/L CLR CRDY SER PUIL PL/IR PRDY INT
WSShase+3 R3  CD7/PD7  CD6/PD6  CD5/PD5  CD4/PD4  CD3/PD3  CD2/PD2  CD1/PD1  CDO/PDO
Indirect Regsters. (10-131)

IA4-1A0 D7 D6 D5 D4 D3 D2 D1 DO
0 LSS1 LSS0 MGE - - - - -

1 RSS1 RSSO MGE . . . . .

2 LX10M LX1IM - LX1G4 LX1G3 LX1G2 LX1G1 LX1GO
3 RX10M RX1IM - RX1G4 RX1G3 RX1G2 RX1G1 RX1GO
4 LX20M LX2IM - LX2G4 LX2G3 LX2G2 LX2G1 LX2G0
5 RX20M RX2IM - RX2G4 RX2G3 RX2G2 RX2G1 RX2G0
6 LD1OM - LD1A5 LD1A4 LD1A3 LD1A2 LD1A1 LD1A0
7 RD10OM - RD1A5 RD1A4 RD1A3 RD1A2 RD1A1 RD1AO0
88§ - 168 - SIM CFS2 CFS1 CFS0 casL
98§ CPIO PPIO - CAL1 CALO sDC CEN PEN
10 XCTL1 XCTLO osMm1 OSMo DEN DTM IEN -
11 COR PUR ACI DRS ORR1 ORRO ORL1 ORLO
12 1 CcMSs1 CMS0 - 1 0 1 0
13 - - - - - - - -
14 PUB7 PUB6 PUBS PUB4 PUB3 PUB2 PUB1 PUBO
15 PLB7 PLB6 PLB5 PLB4 PLB3 PLB2 PLB1 PLBO
16 - - CMCE PMCE SF1 SFO SPE DACZ
17 TEST TEST TEST TEST . . . HPF
18 LD20M LD2IM - LD2A4 LD2A3 LD2A2 LD2A1 LD2A0
19 RD20OM RD2IM - RD2A4 RD2A3 RD2A2 RD2A1 RD2A0
20 CR7 CR6 CR5 CR4 CR3 CR2 CR1 CRO
21 RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO
22 SRE DIV DIV4 DIV3 DIV2 DIV1 DIVO cs2
23 XA3 XA2 XA1 XAO XRAE XA4 - -
24 - - o] PI cu co PO PU
25 0 0 0 0 0 0 1 1
26 MIM - - - MIA3 MIA2 MIAL MIAQ
27 LOM LOS1 LOSO LOG4 LOG3 LOG2 LOG1 LOGO
28 - 168 - SIM - - - -
29 ROM ROS1 ROSO ROG4 ROG3 ROG2 ROG1 ROGO
30 cuB? CUB6 cuBs CUB4 CUB3 CuB2 CUB1 CUBO
31 CLB7 CLB6 CLB5 CLB4 CLB3 CLB2 CLB1 CLBO

Table 5. WSS Codec Direct & In direct Register Bits
34 DS253PP2
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A5 A4 A3 A2 Al A0 Level G4 G3 G2 Gl GO Master MiIC
(1) 8 8 8 8 8 (1) (i-% %BB 0 0 0 0 0 0 6dB  22.5dB
5 0 0 0 0 1 0 3048 1 0 0 0 0 1 4dB 21.0dB
3 0 0 0 0 1 1 45 dB 2 0 0 0 1 0 2dB  195dB
) ) ) ) ) ) . . 3 0 0 0 1 1 0dB 18.0dB
8 0 0 1 0 0 0 -12.0 dB 4 0 0 1 0 0 -2dB  16.5dB
: : . : . : : 12 0 1 1 0 0 -18dB 45dB
60 1 1 1 1 0 0 -90.0 dB
61 1 1 1 1 0 1 915 dB 13 0 1 1 0 1 -20dB 3.0dB
62 1 1 1 1 1 0 -93.0 dB 14 0 1 1 1 0 -22 dB 1.5dB
63 1 1 1 1 1 1 -94.5 dB 15 0 1 1 1 1 -24dB  0dB
28 1 1 1 0 0 -50dB -19.5dB
Table 6. DAC1 29 1 1 1 0 1 -52dB -21.0dB
30 1 1 1 1 0 -54dB -22.5dB
31 1 1 1 1 1 -56dB muted
CFS
2 1 0 C2SL =0 C2SL=1 Note: Master Volume also affeded by L/RS1, L/RSO
0 0 0 8.0 kHz 5.51 kHz Mic Volume asumesBoost is off (MBST = Q).
0 0 1 16.0 kHz 11.025 kHz Table 9 Master and Microphone Volume
0 1 0 27.42 kHz 18.9 kHz
0 1 1 32.0 kHz 22.05 kHz Decimal ADCFs ADC DACFs DAC
1 0 0 N/A 37.8 kHz Value (kHz)  Divider  (kHz) Divider
1 0 1 N/A 44.1 kHz 0 50.40 16 X 21 50.40 16 X 21
1 1 0 48.0 kHz 33.075 kHz 1 48.00 353 48.00 353
1 1 1 9.6 kHz 6.62 kHz 2 32.00 529 32.00 529
3 27.42 617 27.42 617
Table 7.18 Sanple Frequency Sdedion 4 16.00 1058 16.00 1058
5 9.600 1764 9.600 1764
G4 G3 G2 Gl GO Level 6 8.000 =217 8000 27
0 0 0 0 0 0 12.0 dB 7 6.620 2558 6.620 2558
1 0 0 0 0 1 10.5 dB 38 50.40 16 X 21 50.40 16 X 21
2 0 0 0 1 0 9.0 dB
3 0 0 0 1 1 7.5 dB : : : . :
4 0 0 1 0 0 6.0 dB 21 50.40 16 X 21 50.40 16X21
5 0 0 1 0 1 4.5dB
. 0 0 1 1 0 20dB 22 48.10 16 X 22 48.10 16 X 22
7 0 0 1 1 1 1.5dB 23 46.01 16 X 23 46.01 16 X 23
8 0 1 0 0 0 0.0dB 24 44.10 16 X 24 44.10 16 X 24
9 0 1 0 0 1 -1.5dB
10 0 1 0 1 0 3.0dB 25 42.36 16 X 25 42.36 16 X 25
1 0 1 0 1 1 -45dB 26 40.70 16 X 26 40.70 16 X 26
12 0 1 1 0 0 -6.0 dB _ _ ] _ ]
' : : : : : ' 189 5.600 16 X 189 5.600 16 X 189
: : : : : : : 190 5570 16X190 5570 16X 190
24 1 1 0 0 0 -24.0 dB
25 1 1 0 0 1 95 5 dB 191 5.541 16 X 191 5.541 16 X 191
26 1 1 0 1 0 -27.0 dB 192 5.512 16 X 192 5.512 16 X 192
27 1 1 0 1 1 -28.5 dB 193 5.512 16 X 192 5.483 16 X 193
28 1 1 1 0 0 -30.0 dB
20 1 1 1 0 1 315 dB 194 5512 16X192 5455 16X 194
30 1 1 1 1 0 -33.0 dB ) : . . .
st 1 L ! ! ! muted 255 5512 16X192 4150 16X 255
Table 8. AUX1, AUX2, DAC2 Table 10. X12/13 Sample Frequency Selection
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Left Auxiliary #1 Volume (12)

Default = 11x00000

D7 D6 D5 D4 D3 D2 D1 DO
LX1OM LX1IM rbc LX1G4 LX1G3 LX1G2 LX1G1 LX1GO

Note: Although this register generally controls the vol-
ume for LAUX1, the LAUX1 volume can be controlled
through 118 by setting AUX1R in X18.

LX1G4-LX1GO Left Auxiliary #1, LAUX1, Mix Gain.
The least significant bit represents
1.5 dB, with 01000 = 0 dB.

See Table 8.

LX1IM Left Auxiliary #1 Mute. When set, the
left Auxiliary #1 input, LAUX1, to the
input mixer is muted.

LX10OM Left Auxiliary #1 Mute. When set to 1,

the left Auxiliary #1 input, LAUX1, to
the output mixer is muted.

Right Auxiliary #1 Volume (13)

Default = 11x00000

D7 D6 D5 D4 D3 D2 D1 DO
RX10M RX1IM rbc RX1G4 RX1G3 RX1G2 RX1G1l RX1GO

Note: Although this register generally controls the vol-
ume for RAUX1, the RAUX1 volume can be control
led through 119 by setting AUX1R in X18.

RX1G4-RX1G0 Right Auxiliary #1, RAUX1, Mix Gain.
The least significant bit represents
1.5 dB, with 01000 = 0 dB.
See Table 8.

Left Auxiliary #2 Volume (14)

Default = 11x00000

D7 D6 D5 D4 D3 D2 D1 DO
LX20M LX2IM res LX2G4 LX2G3 LX2G2 LX2G1 LX2GO

LX2G4-LX2GO0 Left Auxiliary #2, LAUX2, Mix Gain.
The least significant bit represents
1.5 dB, with 01000 = 0 dB.

See Table 8.

LX2IM Left Auxiliary #2 Mute. When set to 1,
the left Auxiliary #2 input, LAUX2, to
the input mixer is muted.

LX20M Left Auxiliary #2 Mute. When set to 1,

the left Auxiliary #2 input, LAUX2, to
the output mixer is muted.

Right Auxiliary #2 Volume (15)

Default = 11x00000

D7 D6 D5 D4 D3 D2 D1 DO
RX20M RX2IM res RX2G4 RX2G3 RX2G2 RX2G1l RX2GO

RX2G4-RX2G0 Right Auxiliary #2, RAUX2, Mix Gain.
The least significant bit represents
1.5 dB, with 01000 = 0 dB.

See Table 8.

RX2IM Right Auxiliary #2 Mute. When set, the
right Auxiliary #2 input, RAUX2, to
the input mixer is muted.

RX20M Right Auxiliary #2 Mute. When set,

the right Auxiliary #2 input, RAUX2,
to the output mixer is muted.

RX1IM Right Auxiliary #1 Mute. When set to
1, the right Auxiliary #1 input, Left DACL1 Volume (16)
RAUX1, to the input mixer is muted. Default = 10000111

RX10M Right Auxiliary #1 Mute. When setto 1, o/ D6 D5 D4 D3 D2 DI DO
the right Auxiliary #1 input, RAUX1, LDIOM res LD1A5 LD1A4 LD1A3 LD1A2 LD1A1 LD1AO
to the output mixer is muted.

LD1A5-LD1A0 Left DAC1 Attenuation. The least
significant bit represents -1.5 dB,
with 000000 = 0 dB. The total range
is 0 to -94.5 dB. See Table 6.

LD1OM Left DAC1 Output Mute. When set,
the left DAC1 to the output mixer is
muted.

36 DS253PP2
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SIM Stereo/Mono Select: This bit deter-

; mines how the audio data streams
Right DAC1 Volume (17) are formatted. Selecting stereo will
Default = 10000111 result in alternating samples repre-

D7 D6 D5 D4 D3 D2 D1 DO senting left and right audio channels.
RD1OM res RD1A5 RD1A4 RD1A3 RD1A2 RD1Al RD1AO Mono playback plays the same

audio sample on both channels.
RD1A5-RD1A0 Right DAC1 Attenuation. The least Mono capture only captures data
significant bit represents -1.5 dB, frqm t.h('a left channel. In MODE 1,
with 000000 = 0 dB. The total range this bit is used for both playbac_k a_nd
is 0 to -94.5 dB. See Table 6. _capture. In MODEs 2 and 3, this bit
is only used for playback, and the
; capture format is independently se-
RD10OM nght DAC1 Mute. When sgt, the lected via 128. MCE (R0) or PMCE
right DAC1 to the output mixer is .
muted. (126) must pe set to_ modify S/M.
See Changing Audio Data Formats
section for more details.
Fs and Playback Data Format (18)
Default = 00000000 2o
D7 D6 D5 D4 D3 D2 D1 DO
rbc  16B  rbc S/M CFS2 CFS1 CFSO C2SL
o 16B selects between 8-bit unsigned and
C2SsL Clock 2 Source Select: This bit selects 16-bit signed data for playback. The
the clock base used for the audio capture format is independently se-
sample rates for both capture and lected via register 128. MCE (RO) or
playback. Note that this bit can be PMCE (116) must be set to modify
disabled by setting SRE in 122 or by the upper four bits of this register.
setting IFSE in X11. See Changing Audio Data Formats
CAUTION: C2SL can only be section for more details.
changed while MCE (RO) is set.
0 - 8-bit unsigned data
CFS2-CFSO  Clock Frequency Divide Select: These 1 - 16-bit signed data
bits select the audio sample fre-
quency for both capture and . .
playback. The actual audio sample Interface Configuration (19)
frequency depends on which clock Default = 00x00100
base (C2SL) is selected. Note that D7 D6 D5 D4 D3 D2 D1 DO
these bits can be disabled by setting CPIO PPIO res CALL CALO SDC CEN PEN
SRE in 122 or IFSE in X11.
CAUTION: CFS2-CFSO0 can only be L
changed while MCE (RO) is set. PEN Playback Enable. This bit enqbles
playback. The WSS Codec will
generate a DRQ and respond to
DIVIDE C25L=0 C2sL=1 DACK signal when this bit is en-
0 - 3072 8.0 kHz 5.51 kHz abled and PPIO=0. If PPIO=1, PEN
1-1536 16.0 kHz 11.025 kHz enables PIO playback mode. PEN
2 _896 27.42 kHz 18.9 kHz may be set and reset without setting
3- 768 32.0 kHz 22,05 kHz the MCE bit.
4 - 448 N/A 31.8 I;HZ 0 - Playback Disabled (playback DRQ
5-384 N/A 44.1 kHz and PIO inactive)
6 - 512 480 kHZ 33075 kHZ 1 - P|ayback Enab|ed
7 - 2560 9.6 kHz 6.62 kHz
DS253PP2 37
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CEN Capture Enabled. This bit enables the Cauion: This register, except bits CEN ard
capture of data. The WSS Codec PEN, can only be written while in Mode Change
will generate a DRQ and respond to Enable (either MCE or PMCE). Seethe Chang-
DACK signal when CEN is enabled . . . -
and CPIO=0. If CPIO=1, CEN en- ing Sampling Rate section for moreddail s.
ables PIO capture mode. CEN may
be set and reset without setting the Pin Control (110)

MCE bit.
Default = 0000000x
0 - Capture Disabled (capture DRQ D7 b6 D5 D4 D3 D2 D1 DO
and PIO inactive) XCTL1 XCTLO OSM1 OSMO DEN DTM IEN res
1 - Capture Enabled
IEN Interrupt Enable: This bit enables the

SDC Single DMA Channel: This bit will interrupt pin. The Interrupt pin will re-
force BOTH capture and playback flect the value of the INT bit of the
DMA requests to occur on the Play- Status register (R2). The interrupt
back DMA channel. This bit forces pin is active high.
the WSS Codec to use one DMA
channel. Should both capture and 0 - Interrupt disabled
playback be enabled in this mode, 1 - Interrupt enabled
only the playback will occur. See the
DMA Interface section for further ex- DTM DMA Timing Mode. MODE 2 & 3 only.
planation. When set, causes the current DMA

request signal to be deasserted on
0 - Dual DMA channel mode the rising edge of the IOW or IOR
1 - Single DMA channel mode strobe during the next to last byte of
a DMA transfer. When DTM = 0 the

CAL1,0 Calibration: These bits determine DMA request is released on the fall-
which type of calibration the WSS ing edge of the IOW or IOR during
Codec performs whenever the Mode the last byte of a DMA transfer.
Change Enable (MCE) bit, RO,
changes from 1 to 0. The number of DEN Dither Enable: When set, triangular
sample periods required for calibra- pdf dither is added before truncating
tion is listed in parenthesis. the ADC 16-bit value to 8-bit, un-

signed data. Dither is only active in
0 - No calibration (0) the 8-bit unsigned data mode.
1 - Converter calibration (321)
2 - DAC calibration (120) 0 - Dither enabled
3 - Full calibration (450) 1 - Dither disabled

PPIO Playback PIO Enable: This bit deter- OSM1-OSMO These bits are enabled by setting
mines whether the playback data is SRE = 1in122. These bits in com-
transferred via DMA or PIO. bination with DIV5-DIVO and CS2

(122) determine the current sample
0 - DMA transfers rate of the WSS Codec when
1 - PIO transfers SRE = 1. Note that these bits can
be disabled by setting IFSE in X11.

CPIO Capture PIO Enable: This bit deter-
mines whether the capture data is 00 - 12 kHz < Fs < 24 kHz
transferred via DMA or PIO. 01 - Fs > 24 kHz

10 - Fs £ 12 kHz
0 - DMA transfers 11 - reserved
1 - PIO transfers
38 DS253PP2
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XCTL1-XCTLO XCTL Control: These bits are reflected
on the XCTL1,0 pins of the part.
NOTE: XCTL1 is multiplexed with
other functions; therefore, it may not
be available on a particular design.

0 - TTL logic low on XCTL1,0 pins
1 - TTL logic high on XCTL1,0 pins

Error Satus and Initialization (111, Read Only)

Default = 00000000

D7 D6 D5 D4 D3 D2 D1 DO
COR PUR ACI DRS ORR1 ORRO ORL1 ORLO

PUR Playback underrun: This bit is set
when playback data has not arrived
from the host in time to be played.
As a result, if DACZ = 0, the last
valid sample will be sent to the
DACs. This bit is set when an error
occurs and will not clear until the
Status register (R2) is read.

COR Capture overrun: This bit is set when
the capture data has not been read
by the host before the next sample
arrives. The old sample will not be
overwritten and the new sample will
be ignored. This bit is set when an
error condition occurs and will not

ORL1-ORLO  Overrange Left Detect: These bits . ; .
determinge the overrange on the left clear until the Status register (R2) is
ADC channel. These bits are up- read.
dated on a sample by sample basis. . . N
ple by samp The SER bit in the Satus register (R2) issmply
0 - Less than -1.5 dB a logical OR of the COR and PUR bits. This
1 - Between -1.5 dB and 0 dB enabes a pdling host CPU to detect an eror
2 - Between 0 dB and 1.5 dB condtion while checking aher status hits.
overrange
3 - Greater than 1.5 dB overrange
MODE and ID (112)
ORR1-ORRO dOvterrangetEight Detect: Thetsr‘.]e bits Default = 100x1010
etermine the overrange on the D7 D6 D5 DA D3 D2 DI DO
Right ADC channel. 1 CMSL CMSO res 1 0 1 0
2 Iézfvsvégﬁn_ilésd%Ba nd 0 dB res Reserved. Must write 0. Could read
2 - Between 0 dB and 1.5 dB asQorl.
overrange .
3. Greatergthan 1.5 dB overrange CMS1,0 Codec Mode Select hits: Enables the
' Extended registers and functions of
DRS DRQ Status: This bit indicates the the part.
current status of the DRQs assigned
to the WSS Codec. 00 - MODE 1
01 - Reserved
10 - MODE 2
0 - Capture AND I_:’Iayback DRQs are 11 - MODE 3
presently inactive
1 - Capture OR Playback DRQs are
presently active Reserved (113)
ACI Auto-calibrate In-Progress: This bit Default =
indicates the state of calibration. b7 D6 D5 D4 D3 D2 D1 DO
rbc rbc rbc rbc rbc rbc res rbc
0 - Calibration not in progress .
1 - Calibration is in progress rbc Reserved, backwards compatible.
res Reserved. Must write 0. Could read
asOor 1.
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Playback Upper Base (114)

Default = 00000000

Dr D6 D5 D4 D3 D2 D1 DO
PUB7 PUB6 PUB5 PUB4 PUB3 PUB2 PUBL PUBO

PUB7-PUBO
the upper byte which represents the
8 most significant bits of the 16-bit
Playback Base register. Reads from
this register return the same value
which was written. The Current
Count registers cannot be read.
When set for MODE 1 or SDC, this
register is used for both the Play-
back and Capture Base registers.

Playback Lower Base (115)

Default = 00000000

D7 D6 D5 D4 D3 D2 D1 DO
PLB7 PLB6 PLB5 PLB4 PLB3 PLB2 PLB1 PLBO

PLB7-PLBO Lower Base Bits: This register is the
lower byte which represents the 8
least significant bits of the 16-bit
Playback Base register. Reads from
this register return the same value
which was written. When set for
MODE 1 or SDC, this register is
used for both the Playback and Cap-
ture Base registers.

Alternate Feature Enable | (116)

Default = 0000eee0

D7 D6 D5 D4 D3 D2 D1 DO
rbe res CMCE PMCE SF1 SFO SPE DACZ

DACZ DAC Zero: This bit will force the out-
put of the playback channel to AC
zero when an underrun error occurs

1 - Go to center scale
0 - Hold previous valid sample

Playback Upper Base: This register is

SPE DSP Serial Port Enable. When
set, audio data from the ADCs is
sent out SDOUT and audio data
from SDIN is sent to the DACs.
MCE in RO must be set to change
this bit. This bit is initialized through
the Hardware Configuration data.

1 - Enable serial port

0 - Disable serial port.
SF1,SFO0 DSP Serial Format. Selects the
format of the serial port when en-
abled by SPE. MCE in RO must be
set to change these bits. These hits
are initialized through the Hardware
Configuration data.

0 - 64-bit enhanced. Figure 6.
1 - 64-bit. Figure 7.

2 - 32-bit. Figure 8.

3 - ADC/DAC. Figure 9.

PMCE Playback Mode Change Enable.
When set, it allows modification of
the stereo/mono and audio data for-
mat bits (D7-D4) for the playback
channel, 18. MCE in RO must be
used to change the sample fre-
quency.

CMCE Capture Mode Change Enable.

When set, it allows modification of

the stereo/mono and audio data for-

mat bits (D7-D4) for the capture
channel, 128. MCE in RO must be
used to change the sample fre-

guency in 18.

Alternate Feature Enable Il (117)

Default = 0000x000

D7 D6 D5 D4 D3 D2 D1 DO
TEST TEST TEST TEST rbc res rbc HPF

HPF High Pass Filter: This bit enables a
DC-blocking high-pass filter in the
digital filter of the ADC. This filter
forces the ADC offset to 0.

0 - disabled
1 - enabled
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TEST Factory Test. These bits are used for
factory testing and must remain at 0

for normal operation.

Left DAC2 Volume (118)

Default = 00000111

D7 D6 D5 D4 D3 D2 D1 DO
LD20M LD2IM rbc LD2A4 LD2A3 LD2A2 LD2A1 LD2AO

Note: When AUXIR in X18 is set, this register also
controls the volume for the LAUX1 analog input. See
12 description for volume description of LAUX1.

LD2A4-LD2A0 Left DAC2 Attenuation. The least sig-
nificant bit represents 1.5 dB, with
01000 = 0 dB. The total range is
+12 dB to -33.0 dB with
11111 = muted. See Table 8.

LD2IM Left DAC2 Input Mute. When set,
the left DAC2 to the input mixer is
muted.

LD20OM Left DAC2 Output Mute. When set,

the left DAC2 to the output mixer is
muted.

Right DAC2 Volume (119)

Default = 11000111

D7 D6 D5 D4 D3 D2 D1 DO
RD20M RD2IM rbc RD2A4 RD2A3 RD2A2 RD2A1 RD2A0

Note: When AUXIR in X18 is set, this register also
controls the volume for the RAUX1 analog input. See
I3 description for volume description of RAUXL.

RD2A4-RD2A0 Right DAC2 Attenuation. The least
significant bit represents 1.5 dB, with
01000 = 0 dB. The total range is
+12 dB to -33.0 dB with
11111 = muted. See Table 8.

Control/RAM Access (120)

Default = x000000x

bDr D6 D5 D4 D3 D2 D1 DO
CR7 CR6 CR5 CR4 CR3 CR2 CRl1 CRO

This register is identical to CTRLbase+5. For back-
wards compatibility, this register is not enabled until
PAE in X18 is set. When PAE is clear, this register is
read/writable, but does nothing.

CR7-CRO This register controls the loading of
the part's internal RAM as well as in-
ternal processor commands. See the
Hostload Procedure section as well
as CTRLbase+5 register description
for more details.

RAM Access End (121)

Default = x00000x

bDr D6 D5 D4 D3 D2 D1 DO
RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO

This register is identical to CTRLbase+6. For back-
wards compatibility, this register is not enabled until
PAE in X18 is set. When PAE is clear, this register is
read/writable, but does nothing.

RE7-REO A 0 written to this location resets the
previous location, 120, from data
download mode, to command mode.

Alternate Sample Frequency Sdlect (122)

Default = 00000000

bDr D6 D5 D4 D3 D2 D1 DO
SRE DIV5 DIv4 DIV3 DIV2 DIVl DIVO CS2

CS2 Clock 2 Base Select. This bit selects
the base clock frequency used for
generating the audio sample rate.
Note that the part uses only one

RD2IM Right_DACZ Input Mute_. When_ set,_ crystal to generate both clock base
the Right DAC2 to the input mixer is frequencies. This bit can be disabled
muted. by setting IFSE in X11.

RD20OM Right DAC2 Output Mute. When set, 0 - 24.576 MHz base
the right DAC2 to the output mixer is 1 - 16.9344 MHz base
muted.
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DIV5 - DIVO  Clock Divider. These bits select the
audio sample frequency for both cap-
ture and playback. These bits can
be overridden by IFSE in X11.

Fs = (2*XT)/(M*N)
XT=24576 MHz CS2=0
XT =16.9344 MHz CS2=1
N = DIV5-DIVO
16 < N <49 for XT = 24.576 MHz
12 < N < 33 for XT = 16.9344 MHz
(M set by OSM1,0 in 110)
M = 64 for Fs > 24 kHz
M = 128 for 12 kHz < Fs < 24 kHz
M = 256 for Fs < 12 kHz
SRE Alternate Sample Rate Enable. When

this bit is set to a one, bits 0-3 of 18
will be ignored, and the sample fre-
quency is then determined by CS2,
DIV5-DIVO0, and the oversampling
mode bits OSM1, OSMO in 110. Note
that this register can be overridden
(disabled) by IFSE in X11.

Extended Register Access (123)

Default = x00000x

D7 D6 D5 D4 D3 D2 D1 DO
XA3 XA2 XAl XAD XRAE XA4 res  rhc

XA4 Extended Register Address bit 4.
Along with XA3-XA0, enables ac-
cess to extended registers X16
through X31. MODE 3 only.

XRAE Extended Register Access Enable.

Setting this bit converts this register

from the extended address register

to the extended data register. To con-
vert back to an address register, RO
must be written. MODE 3 only.

XA3-XA0 Extended Register Address. Along

with XA4, sets the register number

(X0-X31) accessed when XRAE is

set. MODE 3 only. See the WSS Ex-

tended Register section for more
details.

Alternate Feature Status (124)

Default = x0000000

D7 D6 D5 D4 D3 D2 D1 DO
res rbc Cl PI CuU CcO PO PU

PU Playback Underrun: When set,
indicates the DAC has run out of
data and a sample has been missed.

PO Playback Overrun: When set,
indicates that the host attempted to
write data into a full FIFO and the
data was discarded.

(6{0) Capture Overrun: When set,
indicates that the ADC had a sample
to load into the FIFO but the FIFO
was full. In this case, this bit is set
and the new sample is discarded.

CuU Capture Underrun: Indicates the host
has read more data out of the FIFO
than it contained. In this condition,
the bit is set and the last valid byte
is read by the host.

PI Playback Interrupt: Indicates an
interrupt is pending from the play-
back DMA count registers.

Cl Capture Interrupt: Indicates an
interrupt is pending from the capture
DMA count registers.

The Pl and CI bits are reset by writing a"0" to
the patticular interupt bit or by writing any
value to theStats regster (R2.
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Compatibility 1D (125)

Default = 00000011
D7 D6 D5 D4 D3 D2 D1 DO
V2 V1l VO CIb4 CIb3 CID2 CID1 CIDO
CID4-CIDO Chip Identification. Distinguishes
between this chip and previous

codec chips that support this register

set. This register is fixed to indicate
code compatibility with the CS4236.
X25 or C1 should be used to further
differentiate between parts that are
compatible with the CS4236.

All Chips: 00011 - CS4236, CS423xB, CS4239

00010 - CS4232/CS4232A

00000 - CS4231/CS4231A

V2-V0 Version number. As enhancements
are made to the part, the version
number is changed so software can
distinguish between the different ver-
sions.

MIM Mono Input Mute. In MODE 3, MIM
mutes the MIN analog input to the
left output mixer channel. MIMR in
X4 mutes MIN analog input to the
right output mixer channel. In
MODE 2, MIM mutes both left and
right channels. The mono input pro-
vides mix for the "beeper" function in
most personal computers. This bit is
initialized through the Hardware Con-
figuration data, Serial Port Control
byte.

0 - no mute
1 - muted

Left Master Output Volume (127)

Default = 00100011

Dr D6 D5 D4 D3 D2 D1 DO
LOM LOS1 LOSO LOG4 LOG3 LOG2 LOG1 LOGO

When Hardware Volume is enabled, VCEN in C8 or
X24 is set, this register will change based on external
buttons.

000 - Compatible with the CS4236 LOG4-LOGO  Left Output, LOUT, Master Gain.
LOGO is the least significant bit and
These bits are fixed for compatibility represents -2 dB, with 00011 = O dB.
with the CS4236. Register X25 or The span is nominally +6 dB to
C1 may be used to differentiate be- -56 dB. See Table 9.
tween the CS4236 and newer chips.
LOS1,0 Left Output Mixer Select. These bits
select and attenuation into the left
Mono Input Control (126) output Master Gain stage, LOG4-0.
Default = exxxeeee
D7 D6 D5 D4 D3 D2 D1 DO 00 - -16 dB
MIM  rbc  rbc  res MIA3 MIA2 MIAL  MIAO 01- 0dB
10--8dB
MIA3-MIAO  Mono Input Attenuation. When MIM 1L --24d8
is 0, these bits set the level of MIN
summed into the mixer. These bits LOM tLheﬂloﬂutpl{[t l\/tlutLeC.)\L/JV_Itle_n settt(()j L
are initialized through the Hardware e left output, » IS muted.
Configuration data, Serial Port Con-
trol byte.
0000 = 0 dB.
0001-1111 = -9 dB
DS253PP2 43
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Capture Data Format (128)

Default = xOx0xxxx
D7 D6 D5 D4 D3 D2 D1 DO

rbc 16B rbc SIM res res res res

SIM Stereo/Mono Select: This bit deter-
mines how the capture audio data
stream is formatted. Selecting stereo
will result with alternating samples
representing left and right audio
channels. Selecting mono only cap-
tures data from the left audio
channel. MCE (RO) or CMCE (116)
must be set to modify S/M. See
Changing Audio Data Formats sec-
tion for more details.

0 - Mono
1 - Stereo

16B selects between 8-bit unsigned and
16-hit signed data for capture. The
capture data format can be different
than the playback data format. MCE
(RO) or CMCE (116) must be set to
modify this register. See Changing
Audio Data Formats section for
more details.

0 - 8-bit unsigned data
1 - 16-bit signed data

Right Master Output Volume (129)

Default = 00100011

Dr D6 D5 D4 D3 D2 D1 DO
ROM ROS1 ROSO ROG4 ROG3 ROG2 ROG1 ROGO

When Hardware Volume is enabled, VCEN in C8 or
X24 is set, this register will change based on external

buttons.

ROG4-ROGO Right Output, ROUT, Master Gain.
ROGO is the least significant bit and
represents -2 dB, with 00011 = 0 dB.
The span is nominally +6 dB to
-56 dB. See Table 9.

ROS1,0 Right Output Mixer Select. These bits
select and attenuation into the right

output Master Gain stage, ROG4-0.

00 - -16 dB
01- 0dB
10--8dB
11 - -24 dB

ROM Right Output Mute. When set to 1,
the right output, ROUT, is muted.

Capture Upper Base (130)

Default = 00000000

D7 D6 D5 D4 D3 D2 D1 DO
CUB7 CUB6 CUB5 CUB4 CUB3 CUB2 CUB1 CUBO

CUB7-CUBO  Capture Upper Base: This register is
the upper byte which represents the
8 most significant bits of the 16-bit
Capture Base register. Reads from
this this register returns the same

value that was written.

Capture Lower Base (131)

Default = 00000000

bDr D6 D5 D4 D3 D2 D1 DO
CLB7 CLB6 CLB5 CLB4 CLB3 CLB2 CLB1 CLBO

CLB7-CLBO Lower Base Bits: This register is the
lower byte which represents the 8
least significant bits of the 16-bit
Capture Base register. Reads from
this register returns the same value

which was written.
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WSS EXTENDED REGISTERS

The Windows Sourd System codec contains
three sets of registers: RO-R3, 10-131, and XO-
X31. RO-R3 are diredly mapped to thelSA bus
through WSSba&e+0 through WsJase8 re-
spedively. RO and R1 povide acces to the
indirect registers 10-131. The third sé of registas
are extended regsters X0-X31 that areindirectly
mgpped through the WSS rgiste 123. 123 ads
as both the extended addess ard exended daa
register. Thee extendal registers are only avail-
able when h MODE 3.

Accessingthe X registess requires witing the
register adlress to 123 with XRAE sd. When
XRAE is st, 123 changes from an adres regis-
ter to a d#éa register. Subsequert acesss to 123
aces the extended data register. To convert 123
back to the exended addess register, RO must
be written which interally cleas XRAE. As
suming the pat is in MODE 3, the following
steps acessthe X registers:

1. Write 1/ to RO (to aces 123).
R1 is now the exended address register.
2. Write the desred X regster addess to R1
with XRAE = 1.
R1 is now the exéndeddata register.
3. Write/Read X regster dda fromR1.

To readwrite a dfferert X register.
4. Write 17hto ROagain. (resets XRAE)
R1 is now the exénded address register.
5. Write thenew X regster adires to R1
with XRAE = 1.
R1 is now the new tended data register.
6. Read/Write new X registe data from R1.

Address Reg. Register Name
WSSbase+0 RO Reset Address
WSSbase+1 R1 Address/Data access

123 Indexed Address/Data

Extended Register Access (123)

D7 D6 D5 D4 D3 D2 D1 DO
XA3 XA2 XAl XA0 XRAE XA4 res  rbc

Table 11. WSS Exended Register Control

Index Regist er Name
X0 Reserved, backwards compatible
X1 Reserved, backwards compatible
X2 MIC Volume
X3 MIC Volume (same as X2)
X4 Synthesis and Input Mixer Control
X5 Right Input Mixer Control
X6 Left FM Synthesis Mute
X7 Right FM Synthesis Mute
X8 Left DSP Serial Port Mute
X9 Right DSP Serial Port Mute
X10 Reserved, backwards compatible
X11 DAC1 Mute and IFSE Enable
X12 Independent ADC Sample Freq.
X13 Independent DAC Sample Freq.
X14 Reserved, backwards compatible
X15 Reserved, backwards compatible
X16 Left Wavetable Serial Port Mute
X17 Right Wavetable Serial Port Mute
X18 3D Enable & RAM Port Enable
X19 FM Volume Scaling
X20 Reserved
X21 Reserved
X22 Reserved
X23 (C2) 3D Space Control
X24 (C8) Wavetable & Volume Control
X25 Chip Version and ID
X26 (Cb+0) Joystick Control
X27 (Cb+1) E°PROM Interface
X28 (Cb+2) Power Down Control 1
X29 (C9) Power Down Control 2
X30 (Cb+7) Global Status
X31 Reserved

Table 12. WSS Extended Registers
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ADDRESS D7 D6 D5 D4 D3 D2 D1 DO
WSSbase+0 RO INIT MCE TRD 1A4 1A3 1A2 1A1 1A0
WSShase+1 R1 ID7 1D6 ID5 ID4 ID3 ID2 ID1 IDO
123 XA3 XA2 XAl XA0 XRAE XA4
Extendad Registers: (X0-X31)
XA4 - XA0 D7 D6 D5 D4 D3 D2 D1 DO
X0 - - - - -
X1 - -
X2 LMIM LMOM MBST MG4 MG3 MG2 MG1 MGO
X3 RMIM RMOM MBST MG4 MG3 MG2 MG1 MGO
X4 MIMR LIS1 LISO IFM
X5 - RIS1 RISO
X6 LFMM -
X7 RFMM
X8 LSPM -
X9 RSPM -
X10 - -
X11 LD1IM RD1IM IFSE
X12 SRAD7 SRADG6 SRAD5 SRAD4 SRAD3 SRAD2 SRAD1 SRADO
X13 SRDA7 SRDAG6 SRDA5 SRDA4 SRDA3 SRDA2 SRDA1 SRDAO
X14 - -
X15 - -
X16 LWM -
X17 RWM -
X18 PAE - AUX1R 3DEN DSPD1 PSH ZVEN DLEN
X19 - FMS2 FMS1 FMSO
X20 - -
X21 - -
X22 - -
X23 (CZ) SPC3 SPC2 SPC1 SPCO
X24 (Cg) VCIE VCF1 WTEN VCEN DMCLK BRES
X25 V2 V1 VO CIiD4 CID3 CID2 CID1 CIDO
X26 (Cb+0) - - CONSW JR1 JRO
X27 (Cb+1) ICH - DIN/EEN DOUT CLK
X28 (Cb+2) PDWN SRC VREF MIX ADC DAC PROC FM
X29 (Cg) RESET - MIXCD DAC2 SPORT
X30 (Cb+7) CWSS ICTRL ISB IWSS IMPU WDT IMV ZVA
X31 - -
Table 13. Extended Register Bit Summary
46 DS253PP2
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Reserved (X0)

Default = x00000x
D7 D6 D5 D4 D3 D2 D1 DO

rbc rbc rbc rbc rbc rbc rbc rbc
rbc Reserved, backwards compatible.
Reserved (X1)

Default = x00000Kx
D7 D6 D5 D4 D3 D2 D1 DO

rbc rbc rbc rbc rbc rbc rbc rbc

rbc Reserved, backwards compatible.

MIC Volume (X2)

Default = 01011111

D7 D6 D5 D4 D3 D2 D1 DO
LMIM LMOM MBST MG4 MG3 MG2 MGl MGO

Right Channel MIC (X3)

Default = 01011111

Dr D6 D5 D4 D3 D2 D1 DO
RMIM RMOM MBST MG4 MG3 MG2 MGl MGO

MG4-MGO Microphone gain.

The least significant bit represents
1.5 dB, with 01111 = 0 dB. These
are the same bits as in X2.

See Table 9.

MBST Microphone 20 dB boost.
When set to 1, the MIC input is
gained by 20 dB. This is the same
bit as in X2.
RMOM Microphone Right Output Mixer Mute.
When set to 1, the signal to the right
channel output mixer is muted.

RMIM Microphone Right Input Mixer Mute.
When set to 1, the signal to the right

MG4-MGO Microphone Gain. The least signifi- channel input mixer is muted.
cant bit represents 1.5 dB, where
01111 = 0 dB and 11110 = -22.5 dB. ) )
When all bits are 1, the Mic is muted Synthesis and Input Mixer Control (X4)
with one.exception. If MBST = 1 Default = e00exxxx
v'\\//lhen going from 11110 to 11111, the D7 D6 D5 D4 D3 D2 D1 DO
ic volume does not change. The
. . MIMR LIS1 LISO IFM rbc rbc res res
attenuation steps are shown in
Table 9.
IFM Internal FM enable. When set to 1,
MBST Microphone 20 dB boost. the internal FM synthesis engine is
When set to 1, the MIC input is enabled. This bit can be set through
gained by 20 dB. the Hardware Configuration data in
the EEPROM.
LMOM Microphone Left Output Mixer Mute. )
When set to 1, the signal to the left LIS1-LISO Left Input Mixer Summer Attenuator.
channel output mixer is muted. This attenuates the inputs to the left
input mixer to enable overload pro-
LMIM Microphone Left Input Mixer Mute. tection when mulitiple input sources
When set to 1, the signal to the left are utilized.
channel input mixer is muted. 00 - 0dB
01--6dB
10--12 dB
11 --18 dB
48 DS253PP2
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Mono Input Mute to the Right Output
mixer. When set to 1, the MIN signal
to the right output mixer is muted.
The default state of this bit is set by
MIM in the Hardware Configuration
Data, Mono & DSP Port byte.

Right Input Mixer Control (X5)

Default = x00x00x
D7 D6 D5 D4 D3 D2 D1 DO

rbc RIS1 RISO res res res res res

RIS1-RISO Right Input Mixer Summer Attenuator.
This attenuates the inputs to the

right input mixer to enable overload
protection when multiple input

sources are utilized.

00- 0dB
01--6dB
10--12 dB
11 --18 dB

Left FM Synthesis Mute (X6)

Default = exxoooxx

D7 D6 D5 D4 D3 D2 D1 DO
LFMM res rbc rbc rbc rbc rbc rbc

Left FM mute. When set to 1, the

left internal FM input to DAC2 is
muted. The default state of this bit is
the inverse of IFM in the Hardware
Configuration Data, Global Configura-
tion byte.

Right FM Synthesis Mute (X7)

Default = exxoooox

D7 D6 D5 D4 D3 D2 D1 DO
RFMM res rbc rbc rbc rbc rbc rbc

Left DSP Serial Port Mute (X8)

Default = exxoooxx

D7 D6 D5 D4 D3 D2 D1 DO
LSPM res rbc rbc rbc rbc rbc rbc
LSPM Left DSP Serial Port Mute. When set
to 1, the Left DSP Serial Port input
(SDIN) is muted. The default state of
this bit is the inverse of SPE in the
Hardware Configuration Data, Mono
& DSP Port byte.

Right DSP Serial Port Mute (X9)

Default = excoooxx

D7 D6 D5 D4 D3 D2 D1 DO
RSPM res rbc rbc rbc rbc rbc rbc

RSPM Right DSP Serial Port Mute. When

set to 1, the Right DSP Serial Port
input (SDIN) is muted. The default
state of this bit is the inverse of SPE
in the Hardware Configuration Data,
Mono & DSP Port byte.

Reserved (X10)

Default = x000000cx
D7 D6 D5 D4 D3 D2 D1 DO

rbc res rbc rbc rbc rbc rbc rbc

rbc Reserved, backwards compatible.

DAC1 Mute and IFSE Enable (X11)

Default = 110x00x

D7 D6 D5 D4 D3 D2 D1 DO
LD1IM RD1IM IFSE res res res res res

IFSE Independent Sample Freq. Enable.
When set to 1, the extended

RFMM Right_ FM mute. When set to 1, t_he registers X12 and X13 are used to
right internal FM input to DAC21s set the sample rate, and registers 18,
muted. The default state of this bit is 110 (OSM1,0), and 122 are ignored
the inverse of IFM in the Hardware %12 and X13 cannot be modified un-
Configuration Data, Global Configura- less this bit is set to 1
tion byte. '

RD1IM Right DAC1 Input Mixer Mute.
When set to 1, the output from the
Right DAC1 is muted to the Right in-
put mixer. See Figure 4.
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LD1IM Left DAC1 Input Mixer Mute.

When set to 1, the output from the
Left DAC1 is muted to the Left input
mixer. See Figure 4.

Independent ADC Fs (X12)

Default = x00000K

D7 D6 D5 D4 D3 D2 D1 DO
SRAD7 SRAD6 SRAD5 SRAD4 SRAD3 SRAD2 SRAD1 SRADO

SRAD7-SRADO Sample Rate frequency select for
the A/D converter. See Table 10.

Independent DAC Fs (X13)

Default = x00000x

D7 D6 D5 D4 D3 D2 D1 DO
SRDA7 SRDA6 SRDA5 SRDA4 SRDA3 SRDA2 SRDA1 SRDAO

SRDA7-SRDAO Sample Rate frequency select for
the D/A converter. See Table 10.

Reserved, backwards compatible (X14)

Default = x00000x
D7 D6 D5 D4 D3 D2 D1 DO

rbc rbc rbc rbc rbc rbc rbc rbc

rbc Reserved, backwards compatible.

Reserved, backwards compatible (X15)

Default = x00000x
D7 D6 D5 D4 D3 D2 D1 DO

rbc rbc rbc rbc rbc rbc rbc rbc

rbc Reserved, backwards compatible.

Left Wavetable Serial Port Mute (X16)

Default = exooxx

D7 D6 D5 D4 D3 D2 D1 DO
LWM  res rbc rbc rbc rbc rbc rbc

LWM Left Wavetable Serial Port Mute.
When set, the Left Wavetable Serial
Input to DAC2 is muted. The default
state of this bit is the inverse of
WTEN in the Hardware Configura-
tion Data, Global Configuration byte.

Right Wavetable Serial Port Mute (X17)

Default = exxoooxx

D7 D6 D5 D4 D3 D2 D1 DO
RWM res rbc rbc rbc rbc rbc rbc

RWM Right Wavetable Serial Port Mute.
When set, the Right Wavetable Se-
rial Input to DAC2 is muted. The
default state of this bit is the inverse
of WTEN in the Hardware Configura-
tion Data, Global Configuration byte.

3D and RAM Port Enable (X18)

Default = Oxeeeee

D7 D6 D5 D4 D3 D2 D1 DO
PAE res AUXIR 3DEN DSPD1 PSH ZVEN DLEN

DLEN Digital Loopback Enable. When set,
the input to DAC1 to comes from the
ADCs. While DLEN is on, no other
data is sent to DACL. This provides
a test path that is generally not used
in normal operation.

ZVEN ZVPORT Enable. When set, the
ZVPORT pins are enabled and se-
lected as input to DAC2. While the
ZVPORT is enabled, no other input
to DAC2 is allowed (synthesizers or
DSP).

PSH Playback Sample Hold. When set, the
last sample is held in DAC1 when
PEN is cleared. When clear, zero is
sent to DAC1 when PEC is cleared.
DSPD1 DSP port controls DAC1. When set,
the serial DSP port controls DAC1 in-
stead of the ISA playback FIFO.

3DEN 3D Sound Enable. When set, 3D
sound is enabled on L/ROUT. This
bit is also controlled through C3.

AUX1R AUX1 Remap. When set, writes to

118/19 (DAC2 volume) also control

the AUX1 volume. When clear,

118/19 control DAC2 volume and

12/3 control AUX1 volume. This bit

provides some backwards compatibil-
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ity when AUX1 analog inputs are
substituted for LINE analog inputs
which are no longer available.

PAE Processor Access Enable. When set,
120/21 provide access to the Proces-
sor identically to CTRLbase+5/+6
respectively.

FM Volume Scaling (X19)

Default = xeeexxxx

D7 D6 D5 D4 D3 D2 D1 DO
res FMS2 FMS1 FMSO res res res res

FMS2-FMSO  FM Volume Scaling relative to wave-
table digital input. These bits are
provided for backwards compatibility
with previous chips. These bits are
initialized through Hardware Configu-

ration data.

010- 0dB
011 - +6 dB
100 - -12 dB
101 - -6dB
110 - +12 dB
111 - +18 dB

Reserved (X20)

Default = x00000x
D7 D6 D5 D4 D3 D2 D1 DO

res res res res res res res res
res Reserved. Could read as 0 or 1.
Reserved (X21)

Default = x00000¢x
D7 D6 D5 D4 D3 D2 D1 DO

res res res res res res res res
res Reserved. Could read as 0 or 1.
Reserved (X22)

Default = x00000K
D7 D6 D5 D4 D3 D2 D1 DO

3D Space Control (X23)

Default = 0000xxxx

D7 D6 D5 D4 D3 D2 D1 DO
SPC3 SPC2 SPC1 SPCO res res res res

This register and C2 access the same data.
SPC3-SPCO  Space control for 3D sound.
Control’'s the "width" of the sound ex-
pansion with increasing numbers
giving decreasing space affects. The
least sigificant bit represents 1.5 dB
of attenuation, with 0000 = 0 dB (full
space affect).

CP236 Wavetable Control (X24)

Default = Oexxee00

D7 D6 D5 D4 D3 D2 D1 DO
VCIE VCF1 res res WTEN VCEN DMCLK BRES

This register and C8 access the same data.

BRES Force BRESET low. When set, the
BRESET pin is forced low. Typically
used for power management of pe-
ripheral devices.

DMCLK Disable MCLK. When set, the MCLK

pin of the CS9236 Wavetable Syn-

thesizer serial interface is forced low
providing a power savings mode.

VCEN Volume Control Enable. When set,

the UP, DOWN, and MUTE pins be-

come active and provide hardware
master volume control for the line
outputs. Note that this bit can be in-
itialized at power-up through

Hardware Configuration data, Misc.

Configuration Byte.

WTEN Wavetable Serial Port Enable. When,
set, the CS9236 Single-Chip Wave-
table Music Synthesizer serial port
pins are enabled. WTEN can be in-
itialized in the E°PROM Hardware

Configuration data, Global Configura-

res res res res res res res res tiOﬂ byte
res Reserved. Could read as 0 or 1.
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Hardware Volume Control Format.
This bit controls the format of the
UP, DOWN, and MUTE pins. VCF1
is initialized in the E2PROM Hard-
ware Configuration data, Global
Configuration byte.

0 - MUTE is a momentary button.
Pressing MUTE toggles between
mute and un-mute. Pressing UP or
DOWN will always un-mute.

1 - MUTE is not used. Pressing the
up and down buttons simultane-
ously causes the volume to mute.
Pressing up or down singularly will
un-mute.

Volume Control Interrupt Enable.
When set, the hardware volume
control pins cause interrupts, when
pressed, on the WSSint pin. The
status is available in CTRLbase+7,
IMV bit. The IMV bit is cleared by
reading CTRLbase+7.

Chip Version and ID (X25)

Default = 11011110

Dr D6 D5 D4 D3 D2 D1 DO
V2 vl VO CIb4 CID3 CID2 CID1 CIDO

Joystick Control (X26)
Default = xx0x0x01

D7 D6 D5 D4 D3
rbc rbc CONSW rbc ZERO rbc

D2 D1 DO
JR1 JRO

X26 and CTRLbase+0 access the same data with the
exception that the XTAL bit in CTRLbase is replaced
with ZERO in this register.

JR1,0 Joystick rate control. Selects operating
speed of the joystick (changes the
trigger threshold for the X/Y coordi-
nates).

00 - slowest speed

01 - medium slow speed
10 - medium fast speed
11 - fastest speed

ZERO This bit MUST be written to 0. Writing
this bit to 1 will disable all accesses
to the WSS register space.

CONSW controls host interrupt generation

when a context switch occurs
0 - no interrupt on context switch

1 - Control interrupt generated on
context switch

E’PROM Interface (X27)

CID5-CIDO Chip Identification. Distinguishes CTRLbaset 1, Default = 1xxxx000
between this chip and other codec D7 D6 D5 D4 D3 D2 D1 DO
chips that support this register set. ICH rbc  rbe tbc  rbc DIN/ DOUT CLK
This register is identical to C1 and EEN
replaces the ID register in 125.
X27 and CTRLbase+1 access the same data.
11110 - CS4239
CLK This bit is used to generate the clock
V2-VO0 Version Number. As enhancements for the Plug and Play E?PROM.
are made, the version number is EEN must be set to 1 to make this
changed so software can distinguish bit operational. A 1 sets the SCL pin
between the different versions of the high and a 0 sets the SCL pin low.
same chip.
DOUT This bit is used to output serial data
100 - Revision A to the Plug and Play EZPROM. EEN
101 - Revision B must be set to 1 to make this bit op-
110 - Revision C erational. A 0 causes SDA to go low.
A 1 releases SDA (open-drain).
52 DS253PP2
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DIN/EEN When read (DIN), this bit reflects
the SDA pin, which should be serial
data output from the Plug and Play
E’PROM. EEN and DOUT must be
1 for this bit to function.

When written (EEN), enables the
E2PROM interface: CLK and DOUT
onto the SCL/SDA pins. Writing:

0 - E°’PROM interface disabled
1 - E°PROM interface enabled

ICH Interrupt polarity - CDOROM. When set,
the CDINT pin is an active high sig-
nal. When low, CDINT is an active
low signal. This bits can be initial-
ized through the Hardware
Configuration data.

Block Power Down (X28)
Default = 00000000

this chip will be lost, including this
one, since the power-up state for
PnP is all resources unassigned.

Global Satus (X30)

CTRLbase+7, Default = 1000000

D7 D6 D5 D4 D3 D2 D1 DO
CWSS ICTRL ISB  IWSS IMPU WDT IMV ZVA

X30 and CTRLbase+7 access the same data.

ZVA ZVPORT Active. When set, indicates
that data is being received on the
ZVPORT pins.

IMV Hardware Master Volume Control

Interrupt Status. A hardware volume
control interrupt is pending when set
to 1. Master Volume Interrupts are
enabled through VCIE in C8/X24.

WDT Watch-Dog Timer. If an error occurs
p7 D6 D5 D4 D3 D2 DI DO on the ISA bus, the Processor will
PDWN SRC VREF MIX ADC1 DACl1 PROC FM be reset and WDT will be set.
This register and CTRLbase+2 access the same IMPU MPU-401 Interrupt status. MPU inter-
data. See CTRLbase+2 for a detailed description of rupt pending when set to 1.
each bit.
IWSS Windows Sound System Interrupt
Power Management (X29) Status. WSS interrupt pending when
set to 1.
Default = 0xxxx000
D7 D6 D5 D4 D3 D2 D1 DO ISB Sound Blaster Interrupt status. Sound
RESET res res res res MIXCD DAC2 SPORT Blaster interrupt pending when set to
1.
This register and C9 access the same data.
ICTRL Control Logical Device 2 Interrupt
SPORT Powers down the serial ports. status. A context switch interrupt is
pending when set to 1.
DAC2 Powers down DAC2 including FM and
the CS9236 serial interface. CWSS Context - WSS. Indicates the current
context.
MIXCD Powers down the analog mixer - with .
the exception of MIN, AUX2, and the 0 - Sound Blaster Emulation
line outputs. 1 - Windows Sound System
RESET When this bit goes froma 1to a0, a Ri
e : eserved (X31
software RESDRYV is initiated caus- ( )
ing the entire chip to be reset and Default = 300000«
placed in its default power-up con- D7 D6 D5 D4 D3 D2 D1 DO
figuration. Access to all registers on res res res res res res res res
res Reserved. Could read as 0 or 1.
DS253PP2 53
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SOUND BLASTER INTERFACE

The Sound Blader Pro compatible interface is
the third physical devce in logical dewvce O.
Since the WSS Mdec and the Sound Blaster are
mutually exclusive, the WSS Codec interrupt
and playback DMA chaand are shared with the
Souwnd Blaster interface

Mode Switching

To facilitate switching between different func
tiond modes (i.e. Saund Blager and Windows
Sownd Sysem), logic is included to hadle the
switch transparently to the host. No spedal soft-
ware is required on the host sde to perform the
modeswitch.

Sound Blaster Direct Register Interface

The Saund Blaster softwae interface utilizes 10-
bit address decading and is conpatible with
Sound Blager and Sound Blager Pro interfaces.
10-bit addresing requires that the upper aldress
bits be 0 to demde a valid addess, i.e. no alias
ing ocarrs. This device requires 16 1/0O locations

locaed at the P address 'SBbas’. The fol-
lowing registers, shown in Table 14, are
providedfor Sound Blader conpatibili ty.

Left/Right FM Registers,

Bbaset+0 - Bbaset+3

The< registers are mapped diredly to the appro-
priate FM synthesizer registers.

Mixer Address Register,

Bbaset4, write only

This register is used to secify the index addess
for the mxer. This register must be written be-
fore any datais accesed fom the mixe
registers. The mixer indirect register map is
shown in Table 15.

Mixer Data Register,

SBbaset+5

This register providesreadivrite aces to apar-
ticular mxer regster depending on theindex
address spedfi ed in the Mixer Addres Register.

Address Description Type
SBbase+0 Left FM Status Port Read
SBbase+0 Left FM Register Status Port Write
SBbhase+1 Left FM Data Port Write Only
SBhase+2 Right FM Status Port Read
SBhase+2 Right FM Register Status Port Write
SBbhase+3 Right FM Status Port Write Only
SBbase+4 Mixer Register Address Write Only
SBbhase+5 Mixer Data Port Read/Write
SBbhase+6 Reset Write Only
SBbase+8 FM Status Port Read Only
SBbase+8 FM Register port Write
SBbase+9 FM Data Port Write Only
SBbhase+A Read Data Port Read Only
SBbase+C Command/Write Data Write
SBbase+C Write Buffer Status (Bit 7) Read
SBbase+E Data Available Status (Bit 7) Read
Table 14. Saund Blager Pro Compatible 1/O Interface
o4 DS253PP2
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Reset

Bhase+6, write only

Whenbit D[O] of this register is set to a one ard
then sd to a z&o, a esd of the Sund Blader
interface wil occu.

Read Data Port

PBbaset+A, read only

When bit D[7] of the Dat Available Regster,
SBbasetE, is set =1 then vdid data is available
in this regster. The dda mey be te result of a
Command that wasprevioudy written to the
Command/'Write Data Register or digital audio
daa.

Command/Write Data

PBbhase+C, write only

The Command/Write Data register is used to
send Sourd Blager Procommand.

Write Buffer Status,

PBbhase+C, read only

The Write Buffer Staus register bit D[7] indi-
cates when the BPro inteface isready to

accept anadher commard to the CommandAVrite
Data register. D[7]=1 indicatesready D[7]=0 in-
dicaesna realy.

Sound Blaster Mixer Registers

The Saund Blager mixer registers are shown in
Table 15.

Reset Register,

Mixer Index OOH

Writing ary vaue to this register will reset the
mixer to default values

\oice Volume Register,

Mixer Index 04H, Default = 99H

This register provdes 8 geps of voice vdume
control each for the right and left channds.

Microphone Mixing Register,

Mixer Index OAH, Default = 01H

This register provides4 steps of microphane \vol-
ume @ntrol.

Register D7 D6 D5 D4 D3 D2 D1 DO
OOH DATA RESET
02H RESERVED
04H VOICE VOLUME LEFT VOICE VOLUME RIGHT
06H RESERVED
08H RESERVED
O0AH X X X X X MIC MIXING
OCH X X X INPUT SELECT X
OEH X X X X X X VSTC X
20H RESERVED
22H MASTER VOLUME LEFT MASTER VOLUME RIGHT
24H RESERVED
26H FM VOLUME LEFT FM VOLUME RIGHT
28H CD VOLUME LEFT CD VOLUME RIGHT
2AH RESERVED
2CH RESERVED
2EH LINE VOLUME LEFT LINE VOLUME RIGHT

Table 15 SBPro Compatible Mixer Interface
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Input Control Register,
Mixer Index OCH
This register selects the input source to the ADC.

D2,D1 - 00 - Microphone
01- CD Audo
10 - Microphone
11- LinelIn
Output Control Register,
Mixer Index OEH
VSTC - 0 - Mono Mode
1 - Stereo Mode

Master \blume Regigter,

Mixer Index 22H, Default = 99H

This register provides 8 steps of mager volume
control each for theright and lét chanrels.

FM \olume Register,

Mixer Index 26H, Default = 99H

This register provides 8 steps of FM volume
control each for theright and lét chanrels.

CD \olume Register,

Mixer Index 28H, Default = O1H

This register provides 8 steps of CD volume
control each for theright and lét chanrels.

Line-In \Vblume Register,

Mixer Index 2EH, Default = O1H

This regster provdes 8 geps of line-in volume
control each for theright and lét chanrels.

GAME PORT INTE RFACE

The Game Port logicd device software interface
utili zes 10-bit addess decading ard is located a
PnP address'GAMEbas’. 10-bit addressing re-
quires that the wppe addres bits be O to decode
avalid address i.e. no aliasing occurs For badk-
wards conmpatibility, the Ganme Pat congsts of
8 1/0 locaions which alas to the same location,
congsting of one read and ane write register.

Plug and Play configuration capability will allow
the joystick I/O base addess, GAMEbas, to be
located anywhere within the hogd 1I/O addes
space. Cumrently nost ganes Sftware assime
that the joystick I/O pat is located & 200h.

A write b the GAMEas register triggers four
timers. A read from the same register returns
four gatus bits corregponding to the joystick fire
buttons ard four bits that correspond to the aut-
put from the four timers.

A button value of 0 indicateghe buton is
presed or ative. The hutton default state is 1.
When GAMEbase is written, the X/Y timer bits
go high. One GAMEbas is written, ead timer
output remains high for a period of time deer-
mined by the cuent joystick postion. The
number inparerthess below is the joystick con-
necor pin nunber.

GAMEDbase+ 0 - GAMEbaset 7

D7 D6 D5 D4 D3 D2 D1 DO
JBB2 JBBL JAB2 JABL JBCY JBCX JACY JACX

JACX Joystick A, Coordinate X (pin 3)
JACY Joystick A, Coordinate Y (pin 6)
JBCX Joystick B, Coordinate X (pin 11)
JBCY Joystick B, Coordinate Y (pin 13)
JAB1 Joystick A, Button 1 (pin 2)
JAB2 Joystick A, Button 2 (pin 7)
JBB1 Joystick B, Button 1 (pin 10)
JBB2 Joystick B, Button 2 (pin 14)
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Two hits, JR1 and JRO, are locaed in the Cn-
trol register space(CTRLbase+0)for defining
the gea of the Game Port Interface Four dif-
ferent raes are ftware sdedable for use with
various joysticks and to support older software
timing loops with diasing (rdl-over) poblems

~———ee

The Gane Port hadware interface casiss of
8 pins that connect directly to the standard gane
port conrecor. Buttons mug have a 1M0 pF ca-
pacitor to ground and hawve internal 20 kQ
pulups resstors X/Y coordinaies must hawe a
5.6 nF caadtor to grond ard a 22 kQ seies
resisior to the appopriate joysick comedor pin.
Figure 5 illudratesthe shematic to the joydick
connecor.

VDF
CRYSTAL 1
CODEC Q\
9 O
JAB1 ’ 2 o
JBB1 . 10 5
JACX 22kQ 3.
| | IBCX T . 2.2 kQ 11 .
éi 5.6nFL - 1nF | L 1nF 4
v ¥ < L 2
2.2kQ 2o
JBCY . ' 13 o
JACY 2.2kQ 6
JBB2 . 14 o
JAB2 . 7
79 s
‘ MIDOUT 56nF | 5.6 nF 1nF 1 nF 8 /
S— O
MIDIN g; ;g Q; ;g N

Figure 5. Joygick Logc
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CONTROL INTERF ACE

The Control logical device includes registers for
contralling vaious functions of the part tha are
not included in the aher logical dewvice blocks.
The= functions include game port rate control
and progamneble power mangemen, as well
asextra mixing fundions

Control Register Interface

The Contradl logical device software interface oc-
cupies 8 1/O locatons, utilizes 12-bit addres
decoding, and is located at PnP address
'CTRLbas’. If the upper addresbits, SA12-
SA15 are used, they nust be 0 to decoce a \aid
addres. This device can alko support an inter-
rupt. Table 16 lists the eght Control regsters

Joystick Control
CTRLbase + 0, Default = xxOx0x01

D7 D6 D5 D4 D3 D2 D1 DO

Address Regist er
CTRLbase+0 Joystick Control
CTRLbase+1 E2PROM Interface
CTRLbase+2 Block Power Down
CTRLbase+3 Control Indirect Address Reg.
CTRLbase+4 Control Indirect Data Register
CTRLbase+5 Control/RAM Access
CTRLbase+6 RAM Access End
CTRLbase+7 Global Status

Table 16. Control Logica Device Registers

EZPROM Interface
CTRLbaset 1, Default = 1x00cx000
D7 D6 D5 D4 D3 D2 D1 DO

ICH rbc rbc rbc rbc DIN/ DOUT CLK
EEN
CLK This bit is used to generate the clock

for the Plug and Play E2PROM.
EEN must be set to 1 to make this
bit operational. A 1 sets the SCL pin

rbc rbc  CONSW rbc XTAL rbc  JR1 JRO high and a 0 sets the SCL pin low.
JR1,0 Joystick rate control. Selects operating ~ DOUT This bit is used to output serial data
speed of the joystick (changes the to the Plug and Play E2PROM. EEN
trigger threshold for the X/Y coordi- must be set to 1 to make this bit op-
nates). erational. A 0 causes SDA to go low.
A 1 releases SDA (open-drain).
00 - slowest speed
01 - medium slow speed DIN/EEN When read (DIN), this bit reflects
10 - medium fast speed the SDA pin, which should be serial
11 - fastest speed data output from the Plug and Play
EZPROM. EEN and DOUT must be
XTAL Crystal Oscillator disable. When set, all 1 for this bit to function.
functions are disabled except access
to this register. All registers retain V\/2hen written (EEN), enables the
their values in this power-down E“PROM interface: CLK and DOUT
mode. onto the SCL/SDA pins. Writing:
CONSW controls host interrupt generation 0- EngOM interface disabled
when a context switch occurs 1 - E°PROM interface enabled
0 - no interrupt on context switch ICH Interrupt polarity - CDROM. When set,
1 - Control interrupt generated on the CDINT pin is an active high sig-
context switch nal. When low, CDINT is an active
low signal. This bits can be initial-
ized through the Hardware
Configuration data.
S8 DS253PP2
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Block Power Down
CTRLbase+2, Default = 00000000

Dr D6 D5 D4 D3 D2 D1 DO
PDWN SRC VREF MIX ADC1 DAC1 PROC FM

FM Internal FM synthesizer powered
down when set.

PROC Processor set to idle mode. When set,
places the internal processor in an
idle state. This effects the PnP inter-
face, MPU401, and SBPro devices.
Any command to any one of these
interfaces will cause the processor
to go active.

DAC1 DAC1 power down. When set, powers
down DACL1. Playback is disabled.

ADC1 ADC1 power down. When set, powers
down the ADCL1. Capture is disabled.

MIX Mixer power down. All analog input
and output channels are powered
down. All outputs are centered
around VREF if the VREF bit is set.
A reset is not required to maintain
the calibrated state if the mixer is
powered down but the VREF bit is
not set.

VREF VREF power down. When set, powers
down the entire mixer. Since
powering down VREF, powers down
the entire analog section, some audi-
ble pops can occur.

SRC Internal Sample-Rate Converters are
powered down. Only 44.1 kHz sam-
ple frequency is allowed when this
bit is set.

PDWN Global Power Down with data reten-
tion. When set, the entire chip is
powered down, except reads and
writes to this register. When this bit
is cleared, a full calibration is initi-
ated. All registers retain their values;
therefore, normal operation can re-
sume after calibration is completed.

NOTE: Software should mute the DACs and Mixers
and FM volume when asserting any power-down
modes to prevent clicks and pops.

Control Indirect Address Register

CTRLbase+3

D7 D6 D5 D4 D3 D2 D1 DO
res res res res CA3 CA2 CAl CAO0

CA3-CA0 Address bits to access the Control
Indirect registers C0-C9 through
CTRLbase+4

Control Indirect Data Register

CTRLbaset+4

bDr D6 D5 D4 D3 D2 D1 DO
CD7 CD6 CD5 <CD4 CD3 CD2 CD1 CDO

CD7-CDO Control Indirect Data register. This
register provides access to the indi-
rect registers C0-C9, where
CTRLbase+3 selects the actual reg-
ister. See the Control Indirect
Register section for more details.

Control/RAM Access

CTRLbase+5

D7 D6 D5 D4 D3 D2 D1 DO
CR7 CR6 CR5 CR4 CR3 CR2 CRl CRO

CR7-CRO This register controls the loading of
the part’s internal RAM. RAM sup-
port includes hardware configuration
and PnP default resource data, as
well as program memory. See the
Hostload Procedure section for more
information. Commands are followed
by address and data information.

Commands: 0x55 - Disable PnP Key
0x56 - Disable Crystal Key
0x53 - Disable Crystal Key 2

O0x5A - Update Hardware Configura-
tion Data.

OxAA - Download RAM. Address
followed by data. (Stopped by writ-
ing 0 to CTRLbase+6)
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RAM Access End

CTRLbase+6

Dr D6 D5 D4 D3 D2 D1 DO
RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO

RE7-REO A 0 written to this location resets the
previous location, CTRLbase+5,
from data download mode to com-
mand mode.

Global Satus

CTRLbase+7, Default = 00000000

D7 D6 D5 D4 D3 D2 D1 DO
CWSS ICTRL ISB IWSS IMPU WDT IMV ZVA

ZVA ZVPORT Active. When set, indicates
that data is being received on the
ZVPORT pins.

IMV Hardware Master Volume Control

Interrupt Status. When set, hard-
ware volume has changed. IMV is
cleared by reading this status regis-
ter. Master Volume Interrupts are
enabled through VCIE in C8.

WDT Watch-Dog Timer. If an error occurs
on the ISA bus, the Processor will
be reset and WDT will be set.

Control Indirect Registers

The Control Indirect registers are accesseal
through CTRLbase+3 and CTRLbaset4.
CTRLbase+3 is the address register and
CTRLbaset4 is the data register used to aces
CO0 through C9indired regsters

Reserved (CO)

Default = x000000x
D7 D6 D5 D4 D3 D2 D1 DO

rbc res res res res rbc rbc rbc
rbc Reserved, backwards compatible.
Address Regist er Name
CTRLbase+3 Control Indirect Address
CTRLbase+4 Control Indirect Data

IMPU MPU-401 Interrupt status. MPU inter-

rupt pending when set to 1.

Table 17. Control I ndirect Access Registers

IWSS Windows Sound System Interrupt

Status. WSS interrupt pending when

set to 1.

Ind ex Register Name

ISB Sound Blaster Interrupt status. Sound Co Reserved

Blaster interrupt pending when set to C1 Version / Chip ID

1 c2 3D Space Control
ICTRL Control Logical Device 2 Interrupt €3 3D Enable

status. A context switch interrupt is c4 Reserved

pending when set to 1. C5 Reserved

C6 Reserved

CWSS Context - WSS. Indicates the current Cc7 Reserved

context. cs8 Wavetable & Volume Control

) C9 Power Management

0 - Sound Blaster Emulation

1 - Windows Sound System Table 18. Control I ndirect Registers
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Version / Chip ID (C1)

Default = 11011110

D7 D6 D5 D4 D3 D2 D1 DO
V2 vVl VO CIb4 CID3 CID2 CID1 CIDO

CID4-CIDO Chip Identification. Distinguishes
between this chip and other codec
chips that support this register set.
This register is identical to the WSS

X25 register.
11110 - CS4239

Version number. As enhancements
are made, the version number is
changed so software can distinguish
between the different versions of the
same chip.

100 - Revision A
101 - Revision B
110 - Revision C

3D Enable (C3)

Default = xxxexox
D7 D6 D5 D4 D3 D2 D1 DO

rbc rbc rbc  3DEN res res res res

3DEN Enable 3D Sound. When set,
3D sound expansion is enabled on
the analog outputs with the amount
of 3D enhancement controlled
through C2.

Reserved (C4)

Default = x000000cx
D7 D6 D5 D4 D3 D2 D1 DO

rbc rbc rbc rbc res res res res
rbc Reserved, backwards compatible.
Reserved (C5)

Default = x000000x
D7 D6 D5 D4 D3 D2 D1 DO

3D Space Control (CZ) rbc rbc rbc  rbc rbc rbc rbe rbc
Default = 0000xxxx 5 4 backward b
D7 D6 D5 D4 D3 D2 DI DO rbc Reserved, backwards compatible.
SPC3 SPC2 SPCl1 SPCO rbc rbc rbc rbc
Reserved (C6)
SPESSPED ggifgl'cso?r:(rao!‘\rﬁati?;Otﬁr(]adéound ex- Default =
pansion with increasing numbers D7 b6 D5 D4 D3 D2 D1 DO
giving decreasing space affects. The rbe fbc rbc rbe rbe rberberbe
least sigificant bit represents 1.5 dB .
of attenuation, with 0000 = 0 dB (full rbc Reserved, backwards compatible.
space affect).
Reserved (C7)
Default = xx0000xx
D7 D6 D5 D4 D3 D2 D1 DO
res res res res res res res res
res Reserved. Must write 0. Could read
asOor 1.
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Wavetable & Volume Control (C8)

Default = Oexxee00

D7 D6 D5 D4 D3 D2 D1 DO
VCIE VCF1 res res WTEN VCEN DMCLK BRES

BRES Force BRESET low. When set, the
BRESET pin is forced low. Typically
used for power management of pe-
ripheral devices.

DMCLK Disable MCLK. When set, the MCLK

pin of the CS9236 Wavetable Syn-

thesizer serial interface is forced low
providing a power savings mode.

VCEN Volume Control Enable. When set,
the UP, DOWN, and MUTE pins be-
come active and provide hardware
master volume control for the line
outputs. Note that this bit can be in-
itialized at power-up through
Hardware Configuration data, Misc.
Configuration Byte.

WTEN Wavetable Serial Port Enable. When,
set, the CS9236 Single-Chip Wave-
table Music Synthesizer serial port
pins are enabled. WTEN can be in-
itialized in the E2PROM Hardware

Configuration data, Global Configura-

tion byte.

VCF1 Hardware Volume Control Format.
This bit controls the format of the
UP, DOWN, and MUTE pins. VCF1
is initialized in the E2PROM Hard-
ware Configuration data, Global
Configuration byte.

0 - MUTE is a momentary button.
Pressing MUTE toggles between

mute and un-mute. Pressing UP or

DOWN will always un-mute.

1 - MUTE is not used. Pressing the
up and down buttons simultane-
ously causes the volume to mute.

Pressing up or down singularly will

un-mute.

VCIE

Volume Control Interrupt Enable.
When set, the hardware volume
control pins cause interrupts, when
pressed, on the WSSint pin. The
status is available in CTRLbase+7,
IMV bit.

Power Management (C9)
Default = 0xxxx000

D7
RESET

SPORT

DAC2

MIXCD

RESET

D5 D4 D3 D2 D1 DO
res res res MIXCD DAC2 SPORT

Powers down the serial ports.

Powers down DAC2 including FM and
the CS9236 serial interface.

Powers down the analog mixer - with
the exception of MIN, AUX2, and the
line outputs.

When this bit goes froma 1toa0, a
software RESDRYV is initiated caus-
ing the entire chip to be reset and
placed in its default power-up con-
figuration. Access to all registers on
this chip will be lost, including this
one, since the power-up state for
PnP is all resources unassigned.
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MPU-401 INTERFACE

The MPU-401 is an intelligert MIDI interface
that was introduced by Rdand in 1984. \oyetra
Techndogies subsequently introduced anIBM-
PC plug in cad that incorporated the MPU-401
functiondity. The MPU-40L has become he de-
facto standard for controlling MIDI devices via
IBM-PC conpatible persond computers.

Although the MPU-401 does hawe some inelli-
gence, anon-intelligentmode is available in
which the MPU-401 peratesasa basic UART.

By incorpording hardvareto emulate the MPU-
401 in UART mode, MIDI capabhility is
supported.

MPU-401 Register | nterface

The MPU401 logicd device software interface
occupes 2 1/0 locations utilizes 10-hbit address
decoding, and is located at PnP addrss
"MPUba%’. 10-bit addresing requires that the
upper addres bits be 0to decade avdid ad-
dress i.e. no diasing ocaurs. The sandard base
addres is 330h This device aso uses an inter-
rupt, typicdly 9.

MPUbas+0 is the MIDI Tramsmt/Recave port
and MPUbae+1 is the Command/Staus port. In
addition to I/0O demdes the only addtiond func-
tiondity requred from an ISA bus viewpant is
the generation of a hardware interrupt whenever
daa hes bean recaived nto therecave buffer.

MIDI Transmit/Receive Port,
MPUbase+0

D7 D6 D5 D4 D3 D2 D1 DO
TR7 TR6 TR5 TR4 TR3 TR2 TR1 TRO

All MIDI transmit daa is transferred through a
16-byte FIFO ard receive data through a B-byte
FIFO. The FIFO gves the ISA interface time to
respond to the asynchronous MIDI transfer rae
of 3125k baud.

The Command/Satus Regsters occypy the same
address and are used to send instructions to and
receive gatus information from the MPU-41.

Command Register, write only
MPUbaset+ 1

D7 D6 D5 D4 D3 D2 D1 DO

CS7 CS6 CS5 CS4 (CS3 CS2 CS1 CSO
CS7-CS0 Each write to the Command/Status
Register produces an appropriate
acknowledge byte in the receive reg-
ister.

Satus Register, read only
MPUbase+ 1

D7 D6 D5 D4 D3 D2 D1 DO
RXS TXS CS5 (CS4 CS3 CS2 CS1 CSO

CS5-CS1 DO0-D5 are the 6 LSBs of the last
command written to this port.
TXS Transmit Buffer Status Flag.
0 - Transmit buffer not full
1 - Transmit buffer full
RXS Receive Buffer Status Flag

0 - Data in Receive buffer
1 - Receive buffer empty

When in "UART" mode, daa isreceived inb the
recave buffer FIFO and a hadware interrupt is
generated. Data can be eceived fom two
sources MIDI data via the UART serial input or
adknowledge déaa that is the result of a write to
the Command Rejista (MPUbaset1). The inter-
rupt is cleared by a read of the MIDI Receive
Pat (MPUbaset0).

TR7-TRO The MIDI Transmit/Receive Port is
used to send and receive MIDI data
as well as status information that
was returned from a previously sent
command.
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MIDI UART

The UART is used to canvert pardlel data to the
saial daa required by MIDI. The seial dda rate
is fixed a 31.25 k baud (+1%). The serial daa
formatis RS-232 like: 1 gtart bit, 8 data bits, ard
1 dop bit.

In multimedia systerms, the MIDI pins are typ-
cdly connected to the joystick connector as
illustrated in Figure 5.

MPU-401 " UART" Mode Operation

After power-up reset, the interface is in "non-
UART" mode. Nan-UART mode operation is
defined asfollows

=

All writesto the Trarmsmit Part, MPUbas+0,
are ignaed.

N

All reas of the Receive Port, MPUbas+0,
return the last recaeved bufer data.

w

All writesto the Command Port, MPUbas+1,

are monitored andacknowledged & follows:

a. A write of 3Fh sats the interfaceinto
UART operding mode An acknowledge
is generded by putting an F into the
receive bufer FIFO which generdesan
interrupt.

b. A write of AO-A7, ABh, ACh, ADh, AFh
places an FEh into the receive kuffer
FIFO (which generates an interrupt) fol-
lowed by a e byte write to the receive
buffer FIFO of 0th for AO-A7, ard ABh
commands, 15h for ACh,01hfor ADh,
and 64h for AFh commang.

c. All other writesto the Command Port ae
ignored and anacknowledge is gener-
ated by putting an FEh into the receive
buffer FIFO whidh generdesan interrupt.

UART mode qeraion is ddined asfollows

1. All writesto the Transmit Port, MPUbas+0,
are placd in the traremit buffer FIFO.
Whenever the transmit buffer FIFO is not
empty, the rext byte isread from the bufer
and sem out the MIDOUT pin. The Stdus
Register, MPUbag+1, bit 6, TXSis updatd
to refled the transmit bufier FIFO staus.

2. All reads d the Receive Port, MPUbas+0,
return the nex byte in the re@ve bufer
FIFO. When seial dat is received from the
MIDIN pin, it is placedin the rext recave
buffer FIFO locaton. If the kuffer is full,
the last locaion is ovewritten with the rew
data. The Satus Regster, MPUbas+1,
bit 7, RXS is updated to reflect the new re-
cave buffer FIFO date.

3. A write to the Command Register,
MPUbas+1, of FFh will return the interface
to non-UART moce.

4. All other writes to the Canmarnd Reyister,
MPUbase+1, are ignored.

FM SYNTHESIZER

This part contains a ganes-compatible intemal
FM synthesizer When endled, this internal FM
synthesis engne repondsto both the SBPro FM
synthesis addresses as well asthe SYNbas ad-
dresss.

To emable the internal FM synthess engine, the
IFM bit in the Hadware Configuration dda,
byte 8 (Glokal Configuraion Byte) must be set.
This bit is dso avail able in WSSregiste X4.

Volume contral for the internal FM g/nthesizer s
supported through 118 ard 119 in the WSS ex-
tended register space
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The g/ntheszer nterface is conpatible with the
Adlib and Sound Blager standards. The typicd
Adlib I/O addess is SYNbae = 38h

Standad Syrthesizer 110 Map

Address Name Type
SYNbase+0 FM Status Read Only
SYNbase+0 FM Address 0 Write Only
SYNbase+1 FM Data 0 Read/Write
SYNbase+2 FM Address 1 Write Only
SYNbase+3 FM Data 1 Read/Write

CDROM INTE RFACE

An IDE CDROM cortroller interfaceis provided
that supports Enhanced & well as Legacy IDE
CDROM drives. This interfaceincludestwo pro-
grammable chip sdect and on-chip hardware to
map DMA ard interrupt sgnds to the ISA bus.
Use of the CDROM interfacerequires an exter-
nad 1k E°PROM to sipport PnR Hardware
Configuraton, and firmware pdch daga

There are five pins tha make up he CDROM
interface whch corsist of:

CDCS - chip sdect, COMbas adires
CDINT - interrupt, COMint

CDRQ - DMA request, COMdma
CDACK - DMA acknowledge, COMdma
ACDCS - alternate chip select, ACDbas

The four basc CDROM interface pins are muli-
function pins that default to the upper aldress
bits SA12 - SA15 To us thepins asa CDROM
interface a 10 kQ pulldown resistor must be
placed on MCLK.

The fifth CDROM pin ACDCS is multiplexed
with XCTLL/SINT/DOWN. This chip select sup-
ports the dternae CDROM chip select used for
status. The volume control pin DOWN has the
highest precedene; therefore, the VCEN bit
must be zero to use tis pin for the CODROM in-
terface. Gien that VCEN is zeo, a 10 kQ
pulldown resistoron SDOUT converts his pin to

ACDCS. The range of addrsss that ACDCS
will regpord to is progamneble via the Hard-
ware Configuraion data,byte 5, from one to
eight bytes (default = 1 byte).

To make the CDROM interface nore flexible,
one glbbd bit, locaied inthe Hardwae Configu-
ration dada sdion - byte 7, alow cortrol over
the polarity of the CDROM interrupt pin
CDINT. IHC defaultsto 1 indcaing that CDINT
Is an adive high interrypt. IHC is also control-
lable through CTRLbase+1.

CS4610 DSP SERIAL DATA PORT

The WSS Codec includes a C31610 DSP serial
audio interface for trarsferring digital audio daa
between the part and the C34610 DC '97 Audio
Accelerator serial device. When $E is set
(MCE must be 1 to change SPE), the erial port
pins are endled; ohemwise, ttey ae hghim-
pedance pins.

The DSP audio serial port is software enabled
via the SPEDbit in the WSS Codec indirect regis-
ter 116 or from the Hadware Configuraion daa
in the EEPROM. The ISA interface i fully ac-
tive in this mode The =rial port daa format
aways two’s compkement 16-ht linear.

FSYNC and SCIK are alvays output from the
part when the srial port is emabled. The rial
port canbe cafigured in one d four seria port
formats, shown in Figures 6-9. SF1 and SFO in
116 seded the particular format. MCE in RO must
be st to change SF1/0 Both left andright audo
words are aways 16 bit two’s complement.
When the mono audo format is selectedthe
right channel output is set to zeo and the left
chamel input is sent to both DAC chamels.

The first forma - SPFO,shown in Figure 6, is
cdled 64-bit enhanced. This format has64
SCLKs per frame with a one bit peod wide
FSYNC that precalesthe frame. The first 16 bits
occupy the left word ard the cand 16 bits oc-
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FSYNC | |

]

sour e/ (e)eaa

JubyUyyL

0 )\ 8 zeros ( INT) 7 zeros \CENXPENYOVR) 13 zeros/
|

32 Bits

INT = Interrupt Bit

| 16 Bits | 16 Bits
Left Data Right Data
son 7/ ashaaa - (o)amia - (o)
16 Bits 16 Bits
Left Data Right Data

CEN = Capture Enable

PEN = Playback Enable

OVR = Left Overrange or
Right Overrange

Figure 6. 64bit EnhancedMode (SF1,0 = 0Q

FSYNC |

s _ UL - JUUUUL - UL

SSDI;)”tIJT/ 14 @ {0 |

1514 X13) --- (O /@

‘ 16 Clocks ‘ 16 Clocks
Left Data

‘ 16 Clocks ‘ 16 Clocks ‘
Right Data

Figure 7. 64-bit Mode (SF1,0 = 0)

—

SCLK M M ﬂ 32 No-Clock bit periods m

W @68 - @Eee

- (o) S

16 Clocks 16 Clocks \ \
Left Data Right Data Left Data

Figure 8. 32-bit Mode (SF1,0 = 10
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cupy the right word. The last 32 bits contain four
status bits and 28 zewos. This is the only mode
that contains satus information.

The second seid forma - SPF1,shown in Fig-
ure7, is cdled 64-lit mode. This format has64
SCLKs per frame,with FSYNC hgh transitions
at the start of the left data word and low transi-
tions at the gart of the right data word.Both the
left and right data words ae followed by 16 ze-
ros.

The third seia format - SPF2,shownin Fig-
ure 8, is cdled 32-lit mode. This format has32
SCLKs pe frame and FSYNC is high for the
left chanrel and low for the right channd. The
absolute time is smilar to the oher wo modes
but SCLK is sopped dter the right chaand is
finished SCLK is held stopped until the start of
the nex frame (sopped for 32 bitperiod times).

This mode is useful for DSPsthat do not wart
the interrupt overhead of the 32 unused bit peri-

ods. As an exanple, if a DSP seial word length

is 16 bts, then four interrupts will occur in SPFO
and SPF1 mods. In moce SPF2the DSP will

only be interrupted twice.

The fourth seia forma - SPF3 shown in Fig-
ure 9, is called ADC/DAC mode. This format
has 64 SCLKs per frame, with FSYNC high
transtions at the start of the left ADC daa word
and low transitions at the gart d the right ADC
data word. For srial data in, SDIN, both theleft
and right 16-bit DAC data word hould be fol-
lowed by zeros. For seia daa out, SDOUT,
bath the left and right ADC data words are fol-
lowed by 16 bits of the DAC da@ words. The
DAC daa words are tapped off the dat strean
right before the data@ntes the Code DACs
Having the ADC and DAC dat on the SDOUT
allows externd modem DSPsto carcel the loa
audio source from the local microphone sgnal.

CSR236 WAVETABL E SERIAL PORT

A digital interface tothe C®236 3nge-Chip
Wavetable Music Syrthesizer isprovided tha al-
lows the CS236 POM audio data to be summed
digitally into the ouput digital mixer. This serial
port is emabled via the WTEN bit locaed in
Control register G38/X24 or in the Global Con-
figuration byte inthe Hadware Conifguration
data. The hardvare cmnections to the CS936
are illustrated in Figure 11.

FSYNC |

SDIN

(15)14)13) -~ (o

DAC 16 Clocks

| -
JUUUUL

15X14 X13) --- (O 15

DAC 16 Clocks

SDOUT @ @ 0@@@

ADC 16 Clocks \ DAC 16 Clocks

Left Data

ADC 16 Clocks \ DAC 16 Clocks
Right Data

Figure 9. ADC/DAC Mode (SF1,0 = 11)
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The CS9236 dda is sent to DAC2 which can be
summed into the input or autput mixer. Volume
contral for the rial pat is supported through
118 and 119 in the WSSregista spae

1000 CS9236
MCLK » MCLKS!
LRCLK«—» LRCLK
SDATA |« SOuUT
BRESET RST
> PDN
100k © 100k ©
MIDOUT » MIDI_IN
MIDIN < o XTAL3I
.1
Midi In Midi Out

Joystick Connector

Figure 11. CS9236 Wavetable Seial Pat Interface

ZVPORT SERIAL INTE RFACE

The ZVPORT interface congsts of three input
pins ZLRCK, ZSCLK, and ZSDATA. ZLRCK
is the Left/Right clock indicaing which channd
is curently being ree@ived. ZSCLK is the rial
bit clock where ZLRCK and ZSDATA change on
the fdling edge and serial daa is internally
latched on the rigng edge.Note that the <rial
data gartsone ZSA.K period afte ZLRCK tran-
stions Figure 10illugrates the clocking on the
ZVPORI pins

Left Channel

ARk |

The ZVPORT interface is embled by sdting
ZVEN in X18. The initial gate of ZVEN on
powerup can be set from the Hadware Con
figuration, Global Caofiguration Byte 2. Orce
enabed, the 2VPORT interfaceis connected to
DAC2. When DAQ2 is beng used for ZVPORT,
it canna be usd for other devices such as
CS9236 Wavetable serial interface, CS4610 DSP
serial interface, or internal FM synthesizer Vol-
ume control for the ZVPORT is supported
through 118 ard 119 in the WSSregister space.

An activity bit, ZVA, exstsin the Globd Status
register, CTRLbaset7 (or X30 in WSS space
which is high when activity exists on the
ZVPORT. When the ZVPORT is emabled
(ZVEN = 1), the CS1239 aubmatically detects a
clock on the ZRCK pin and switches to the
ZVPORT interface when theclock is presnt.
When the ZLRXK is nd presem, the CS4239
automatically switchesback to FM/Wavetable.

WSS CODEC SOHWARE DESCRIPTION

The WSS dec must bein Mode Change En-
able Mode (MCE=1) bdore any changes to e
Interface Corfiguration register (19) or the San-
ple Frequency (lowerfour bitg in the 5 &
Playback Data Format registers (18) are allowed
The adua audio daa formats, which are the up-
per four bitsof 18 for playback ard 128 for
cgpture, canbe changad by stting MCE (RO) or
PMCE/CMCE (116) high. The exceptions are
CEN ard PBEN which canbe changd "on-the-
fly" via prgrammed ID writes. All outstanding
DMA transfers must be completed before new
valuesof CEN or PEN are recaynized

(

)
‘J Right Channel S—‘
5 —

zsa JU AU U U, S U U U L L

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

isallzlafo] o] 8] 7] 6 5[ 3] 2] 1] 0]

) ) )
((/ T
)
T

)
[GaN¢

Figure 10.ZVPORT Clocking Format
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Calibration

The WSS Codec has four different calibration
modes. The sdlected cdlibration occurs whenever
the Mode Change Ehade (MCE, RO) bit goes
form 1 © 0.

The compktion d calbration can be deermined
by polling the Auto-Cdibrate In-Pragres bit in
the Bror Status ard Initializaion register (ACI,
[11). This bit will be hgh while the cdibration is
in progress ard low once completed. Tranders
emabled duing cdibration will not begn urtil
the calibetion cycle has conpleted. Snce the
pat aways operates at 441 kHz intemally, all
cdibration times are based on 44.1 kHz sample
periods.

The Cdibration procedue isasfollows

1) Placethe WSS dec in Mode Change
Enable usng the MCE bit of the Index Ad-
dress ragister (RO).

2) Sd the CALL,0 hits in the Interface Corfigura-
tion registe (19).

3) Return from Mock Change Enable by resd-
ting the MCE bit of the Index Address
registe (RO).

4) Wait until 80h NOT returned
5) Wait until ACI (I111) deaedto proceed

NO CALIBRATION (CAL1,0 = 00)

This is the fagest mode snce o cdlibraton is
performed. This moce is useful for ganes which
require the sample frequency bechanged
quickly. This modeis aso useful whenthe codec
is operding full-duplex andan ADC data format
chang is desred. This is the only caibration
mode tha does not affect the DACs (i.e. mute
the DAC9. The No Cdibration modetakes zero
sample periods

CONVERTER CALIBRATION (CAL1,0 = 01)

This calibration mode cdibrates the ADCs and
the DACs, but doesnot cdibrate ary of the ana-
log mixing chamels. This is the ssoond longed
cdibraion mode taking 321 sample periods at
44.1 kHz. Beaus the analog mixer is nat cdi-
brated in this mode, any sgnals fed through the
mixer will be unaffecied. The calibration se-
guerce i as follows:

The DACsare muted

The ADCsare calbrated

The DACsare calbrated

The DACsare unimuted

DAC CALIBRATION (CAL1,0 = 10)

This calibration mode only cleas the DACs
(playbadk) interpolation filters leavng the ADC
unaffeded This is the second fasteg cdibration
mode (no ca. is the fadest) taking 120 sample
peiods at44.1 kHz to camplete. The cibration
sequerce s as follows:

The DACsare muted

The DAC filters are cleaed

The DACsare unnuted

FULL CALIBRATION (CAL1, 0 = 11)

This calibration mode calibratesall offsets
ADCs, DACs, and andog mixers. Ful calibra-
tion will auomaticdly be initiated on power up
or anytime the WSS dec exits from a full
power down gate. This is the longed cdibration
mode and takes 450 sample periods at 44.1 kHz
to complete. The alibraion sequence is as fol-
lows:

All outputs are muted (DACs andmixer)

The mixer is calbrated

The ADCsare calbrated

The DACsare calbrated

All outputs areunmued
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Changing Sampling Rate

The internd staes of the WSS Mdec are syn-
chronized by theselected ampling frequengy.
The sample frequencycan be st in one of three
fashions. The standad WSS @dec mehod uses
the Fs & Playback Daa Formd regista (I18) to
set the sample frequency The changng of either
the clock saurce or the clack frequercy divide
requires a spedal sequence for proper WSS
Codec opeation:

1) Placethe WSS dec in Mode Change En-
ale usng the MCE bit of the Index Address
registe (RO).

2) During a sngle write gycle, changethe Clock
Frequercy Divide Sekct (CFS) an/or
Clock 2 Bese Select (@SL) bits of the Fs &
Playback Data Format registe (18) to the de-
sired vaue. (The data forma may dso ke

changed.)

3) The WSS Calecresynchronizesits internd
statesto the new frequency During this time
the WSS dec will be unable to respond
Writes to the WSS Wdec will not be recog-
nizedandread will always return the valie
80 hex

IN

) The host row pdls the WSS Mdecs Inde
Address register (RO) wntil the vdue 80 hex
is no longer rdurned. On dow proessor sys
tems, 80hmay occur faster than software is
able to read (8Ch may never occur).

5) Oncethe WSS @dec is nolonger respording
to reads with a vate d 80 rex, normal op-
erdion can reaime and the WSS Caleccan
be removel from MCE

A secord method of changing the sample fre-
gueng is to disable the sample frequercy bitsin
I8 (lower four bts) by setting SREIn 122. When
this bit is set, OSM1 and OSMO inl10, along

with the reg of the kts in 122, areused D st the
sample frequency Once endled, these bits can
be changed without doing anMCE cyde.

The third method supports independent sample
frequendes (F9 for capture and playback. The
indepedent sample frequency mode is erabled
by setting IFSE in X11. Onceendled, the oher
two methods for sdting Fs(I8, 110, and 122) ae
disabled. The cgture (ADC) Fs is sd in X12
and the daybadk (DAC) Fsis st in X13.

Changing Audio Data Formats

In MODE 1, MCE must be used to sdled the
audio dat format in 18. Since MCE causes a
cdibraion cycle, it is na ided for full-duplex
operdion. In MODE 2 ard 3, individual Mode
Charnge Enhable bits for cagure andplaybadk are
providedin register 116. MCE (R0O) must gill be
used to select the sample frequency but PMCE
(playbadk) ard CMCE (cgoture) allow changing
the respedive data formats without causng a
cdibraion to occur. Sdting PMCE (116) deas
the playback FFO and allowsthe upperfour
bits of 18 to be danged Sdting CMCE (I116)
clearsthe capture HO and allowsthe uppe
four bits of 128 to be changed.

Audio Data Formats

The sample frequencyis always selecied in the
Fs & Playback Data &rmat register (18). In
MODE 1 the same register, 18, ddemines the
audio daa format for bath playback and cature;
however, in MODE 2 and 3,18 only selects the
playbak daa format ard the cature daa format
Is independenty selectable in the Capture Data
Format registe (128).

The WSS dec dways ades the left channel
data bedre the iight channel.Note that thes
definitions gply regardless of the spedfic for-
mat of the dda. For exanple, the let sanple
always comes first in the daa stream regardless
of wheter he sample is 16-bit or 8-lit in Sze
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There ae two daa formats syppoted by the
WSS Codec: 16-4t signad (little Endian) and 8-
bit unsgned. See Fjures 13-16.

16-BIT SGNED

The 16-bt signead data format 5 "little endian”.
This format defnesthe byt ordering of a multi-
byte wod as haing the least sigificant byte
occupying the loved memory adress Likewise,
the mos significant byte of a lttle endian wad
occupesthe highest memory addres.

The 16-bt signal format (aso caled 16-bit 2's
conplement) is the sandard method of repre-
senting 16Dit digital audo. This format gives
96 dB theoretical dynamic range andis the
standard for cormpact disk audio payes. This
format uses the valie -32768 (800Ch) to repe-
sent maximum neyaive andog ampliude, O for
center sae, and 32767 (7FFFh) b represent
maximum positive analog amplitude

8-BIT UNSGNED

The 8-hit unsignad format is commony used in
the pesonal conputer indudry. This format de-
liversa thearetical dynamic range of 48 dB This
format uses the vadue 0 (0Ch) to represent maxi-
mum negtive analog ampitude, 128 for center
scde, and 255 (FFh) to represent maximum
positive aralog anplitude. The 16-bit sgned am
8-bit unsgnal trander functions are shown in
Figure 12

DMA Registers

The DMA regigtersdlow easy integration of this
pat into ISA systems. Pealiarities of the ISA
DMA controller require an external count
mechanisn to notify the hos CPU of a full
DMA buffer via interrypt. The programmable
DMA Base registers provide this service.

The aa of writing a vaue to the Uppe Base
regster cases loth Base regsters o load the
Currert Cownt register DMA transfers are en
abled bysetting the PEN/CEN bit while

PRO/CHO is clear (PAO/CRO can only be
changed while the MCE bit is set.) Onee trars-
fers are endled, each sample that is transferred
by a DMA cycle will decremernt the Current
Count egister unil zero is reated. The next
sanple after zero generates an interrupt and re-
loads the Qurrent Count registers with the vdues
in the Baseregisters.

For al data formats the DMA Base registers
must be loaded with the number of samples, mi-
nus one, to be transfered between "DM
Interrupts’. A sample is one to four bytes wide
and is defined as all data taken atone ingant in
time. Stereo andmono datacontain the ame
number of samples and 8bit dataand 16-bit
data cortain the same number of samples.
Symbolically:

DMA Baseregisterie = Ns - 1

Where Ns is the number of samples trarsferred
between interruptand the "DMA Bas regis-
ter1e' congsts of the cnatenaton of the upper
ard lower DMA Baseregisters.

+FS

ANALOG VALUE
o

-FS T T

8-bit 0 65 128 191 255
unsigned:

2,16*’“ 32768 16384 0 16384 32767
S COmp:
DIGITAL CODE

Figure 12.Linear Transfer Functions
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32-bit Word Time
//\%
sample 6 ‘ sample 5 ‘ sample 4 ‘ sample 3 ‘ sample 2 ‘ sample 1 ‘
| MONO | MONO | MONO |  MONO
31 2423 1615 8 7 0

Figure 13. 8-bit Mono, Unsigned Audio Data

32-bit Word Time
AN

sample 3 ‘ sample 3 ‘ sample 2 ‘ sample 2 ‘ sample 1 ‘ sample 1 ‘

| RIGHT | LEFT | RIGHT | LEFT
31 2423 1615 8 7

Figure 14. 8bit Stereo, Unsigned Audio Data

32-bit Word Time

T

sample 6 sample 5 ‘ sample 4 ‘ sample 3 ‘ sample 2 ‘ sample 1 ‘
. MONO |  MONO
I I
31 2423 1615 8 7 0

Figure 15.16-bit Mono, Signed Little Endian Audio Data

32-bit Word Time

i vord_Time.
T

sample 3 sample 3 ‘ sample 2 ‘ sample 2 ‘ sample 1 ‘ sample 1 ‘
| RIGHT | LEFT
31 24‘23 1615 8 | 7 0

Figure 16. 16bit Stereo, Sgned Little Endian Audio Data
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PLAYBACK DMA REGISTERS

The playback DMA registers (114/15) are wsed
for sending playbackdata to tle DACs in
MODE 2 and 3. In MODE 1, thes regiders
(114/15) are wsed for both playback and cature;
therebre, full-dugex DMA operation is nat pos
sible.

When the playback Current Count register rolls
under, the Plgyback Interrupt bit, Pl, (124) is set
caudng the INT bit (R2) to be &t. The interrupt
IS cleared by a write of any value to theStaus
registee (R2), or writing a "0" to the Playback
Interrupt bit, PI (124).

CAPTURE DMA REGISTERS

The Capure DMA Base registers (130/31) po-
vide asecond par of Bas regsters tha allow
full-duplex DMA operdion. With full-duplex qo-
eration capture and playback cean occur
simultaneausly. Thes registers ae piovided in
MODE 2 ard 3 aily.

When the captue Current Count register rolls
under, the Capture Irterrypt bit, ClI, (124) is set
causng the INT bit (R2) to be &t. The interrupt
is cleared by a write of any value to theStaus
register (R2), or writing a "0" to the Capture In-
terrupt bit, ClI (124).

WSS Codec Interrupt

The INT bit of the Staus regter (R2) alvays
reflecs the status of the WSS Codec’s internal
interrupt date. Aroll-over from any Current
Count register (DMA playback DMA cagure, or
Timer) sets the INT bit. This bit remains set until
clearal by a write of ANY vdue to Staus regis-
ter (R2), or by clearing the appropriate Lt or hits
(Pl, CI) in the Alternate Feauure Satus register
(124).

The Interrupt Enable (IEN) bit in the Pin Control
regider (I110) deternmes whether the interrupt
assigred to the WSS Codec respords to the in-

terrupt event. When tre IEN bt is low, theinter-
rupt is maked ard the IRQ pin asigned tothe
WSS dec is held low. However, the INT bit in
the Shatus register (R2) dways responds to the
courter.

Error Conditions

Data overrun or inderun ould occur if data is
naot sumlied to or read from the WSS Codec in
an appopriate amount of time. The anount of
time for sud dda transfe's dgpends on the fre-
quency sdeded within the WSSCodec.

Should an overun ocondtion cccur during dda
cepture, the last whole sample (before the over-
run condition) will be read by the DMA
interface A sample will not be overwritten while
the DMA interfaceis in the proces of trander
ring the sample.

Should an underun condition ocar in a phy-
back case the lag valid sample will be atput
(assuming DACZ = 0) to the digital mixer. This
will mask shortduration error condtions. When
the next complete smple arrives from the hos
computer the data stream will resume on the
next sample dock.

The overrun and underun aror bits in the Alter-
nate Feature Status register, 124, are deaed by
firg cleaing the candition tha cawsed the over-
run or wnndarun eror, followed by writing the
particular bit to a zel. As an exanple, to clear
the playpadk uncerun bit PU, first a sample
mustbe sent to the WSS dec and then the PU
bit must be writtento azera

DIGI TAL HARDW ARE DESCRIPTION

The bes exampk of hadwareconnecton for the
different sctions of this part is the Reference
Design Data Shest. The Reference Design Data
Sheet catans all the schenstics, layout plots
and a Bill of Materials; thereby providing a can-
plete exanple.
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Bus Interface

The ISA businterface is cgpable of driving a24
mA dat bus load aml theefore does not require
any external daa bus buffering. See he Refer-
ence Design Data Sheet for a typica comedion
diagram.

Volume Control | nterface

Three hadware mager volume o©ntrol pins are
supported: vadume up volume davn, and mute.
Hardwvare vdume contral is enaded by setting
the VCEN bit in the Hadware Configuration
daa, byte 7 (Mi. Config. Byte). OnceVCEN
is set, the XTALL/ACDCS/DOWN pin converts
to the volume down function. The volume con-
trol pins affect the master volume control output
after the andog output mixer. The UP and
DOWN pins, when low increment ard dece-
ment the maser volume. These two pins would
use SPSTmomaeatary switches. The MUTE pin
can ether be mometary or non-existent whee
pressng up am downsimultaneowsly mutes the
output volume. The circuit in Figure 17, contains
optional resstors for EMI and ESD protecion;
however, the capeacitors ae required for switch
debounce

uP o up
100Q 100Q
DOVW Down
100Q
MUTE ®—©O | Mute
10nF_L_ 10nF_L_ 10 nFL
1 1 &—0 | GND

Figure 17. Volume Catrol Circuit

Presing the up kutton, incremers the vdume.
Presing the down buton, deademens the vol-
ume. Holding either of these buttons in the low
state caisesthe volume toto continue changng.

The formats are selected uang the VCF1 bt in
the Hadware Configuration data, Global Config.
byte.

In the first format, whee VCF1 = 0, the mute
function is a nomentary switch (smilar to up
and down). When MUTE goes low the mester
out volume mutes if it was un-muted ard vise-
versa the mute buton alternates beéween nmute
and un-mug). If the master vdume s muted and
up or down is pressed, the volume automaticaly
un-mutes

In the oond format, where VCFL = 1, the
MUTE pin is not used This is a wo-buton for-
mat wherepresing up and dovn gmultaneausly
mutes the master volume If the master volume
is muted and yp or down is individually pressed,
the wolume aubmaticaly un-mutes.

The two fomats listed aboveas illustrated in
Figure 18.

1 1
1 1
Down | O+—0 Down | O+—0
Mute (}4(;— Mute | o
GND | 0 GND | O
VCF1 =0 VCF1=1

Figure 18.Volume Control Formats

Crystal / Clock

Two pins have keenallocaed to dlow the inter-
facing of a crystal oscillator: XTALI and
XTAL O. The cryda shoud be designed asfun-
damental node, parallel resnant, with a lcad
cgpecitor of betveen10 and 2 pF The @paci-
tors comeded to eah of the ciystal pins shoud
be twice theload cgpadtance specified to the
crystal manufecturer.

An external CMOS dock may be connected to
the crydal input XTALI in lieu of the aystal.
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When usng an external CMOS clock, the
XTALO pin must be left floaing with no trae
or external comedion of any kind.

General Purpose Output Pins

Two generd purpos autputs are provided to en-
able control of extemal circuitry (i.e. nmute
fundion). XCTL1 ard XCTLO in the WSS
Codecregister 110 are otput directly to the ap-
propriate pn when enabled.

Pin XCTL1/ACDCSDOWN is initially control-
led by the VCEN bit in the Hardware
Configuration dat. If VCEN is zerq this pin be-
comes XCTL1 if the SDOUT pin is sampd
high during a high-to-low transtion of RESDRV.
This pin can alko output ACDCS if the SDOUT
pin is sampled low during a high-to-low trarsi-
tion of the RESDRV pin. SDOUT has aninternd
pulup resistor. VCEN has the higheg prece
dence and will cause this pin to cawet to the
DOWN fundion whereve VCEN is <.

Reset and Power Down

A RESDRV pin places the pat into maximum
power corservation mode. When RESDRV goes
high, the PrP registers are rest - dl logicd de-
vicesare dsabled, all analog outputs are muted,
and the voltage reference then dowly decays ©
ground When RESDRV is brought low, an in-
itialization proedue begns which causes a full
cdibration cycle to ocar. When initialization is
completed, the registers will cortain ther resd
value ard the part will be isolated from the bus.
RESDRYV s required whenever the part is pow-
ered up. The intializaion time varies based on
whether an EPROM s pregnt or notand the
size of the data in theE2PROM. After RESDRV
goes low, the part should not be writen to for
approximatdy 200 ms to guarartee that thepart
is ready to respond to commands The exact tim-
ing is specified in the Timing Section in the front
of this daa ded.

Software low-powea sates are available through
bits in the Control or WSS lodcd device regis-
ter space See the CONTROL INTERFACE
section for moreinformation.

Address Port Configuration

The part provides a method for motherbaardsto
hide the part from standard PnP (or traditional
Crystd Key) sdtware. BIOSes can use this
methodto set the pat a a unique addres, and
report the device as a Sysem Dev. Node tothe
operating system.

On the hgh to low transtion of the RESDRV
pin, the pat samples the date d the APSEL and
SCL, which haveinternal 100 kK2 pullups to
+5 V. APEL slects the Addres Port used to
configurethe part. When APSH. is left high, the
Addres Port is 0x279 ard bakwards compat-
ible to previous chips and standard PnPsoftware.
When APSH. is externally tied to SGND, the
Addres Pat is mowed to one of two locaions
selected by a strapping option on the SCL pin. If
SCL is sampled high (default), then theAddress
Pat is moved to O0x308. If SCL is srapped low
with an exterral 10 kQ resstor to SG\D, the
Addres Port 5 mowved to 0x388

If the Address Port $ movwed (APSH. = 0) then
the device i no longea PnP conpliant; howeve,
it will still regond to all the gandad PrP com-
mards usng the new Addres Port. In adlition,
the new Addrss Pat supports the traditional
Crystal Key a the new QGystal Key 2

Multiplexed Pin Configuration

On the hgh to low transtion of the RESDRV
pin, the pat samples the date d the MCLK and
SDOUT which have internal 100 kQ pullups to
+5 V.

The stateof MCLK at the timne REDRV is
brought low deternmines the function of the
CDROM interface pins. If MCLK is sampled
high, then CDCS, CDACK, CDINT, CDRQ are

DS253PP2

Downloaded from Elcodis.com electronic components distributor

75


http://elcodis.com/parts/5784031/CS4239-KQ.html

!

CHA239
CrystalClear™ Portable | SA Audio System

——= CIRRUS LOGIC"

used to inpu SA12 SA13, SA14, SA15 repec
tively. If MCLK is sampled low (external
pulldown) then CDCS, CDACK, CDINT, CDRQ
become he gandad CDROM interface pins

The XCTLI/ACDCSDOWN pin state is first
determined byVCEN. If VCEN is set this pin is
forced to tle DOWN volume contol pin. If
VCEN is zerm, then astrapping opton on
SDOUT determines the pin function. If SDOUT
is high (default) on poweup, the pin is forced to
the XCTL1 gereral purpose ouput tha tradks
the bit by the same name in 110 in the WSS
spae. If SDOUT is externally pulled low
through a 10 kQ resigtor, then the pin is forced
to the altenate CDROMchip selectfunction,
ACDCS.

ANALOG H ARDWARE DESCRIPTION

The analog hardware consist of an MPC
Level 3-compdible mixer. This section desribes
the aralog hardware needed to interface with
thee pns

Line-Level Inputs

The andog inputs mngst of three gereo aralog
inputs, and ore monoinpu. As shown in Fig-
ure 4, theinput to the ADCs comes from the
Input Mixer that selects any conbination of the
following: AUX1, AUX2, MIC, DAC1, DAC2,
and the output from the analog output mxer.
Unusd andog inpus shoud be conreded to-
gether ard then connected through a apecitor to
aralog ground

The aralog input interfaceis desgned to accom-
modade two stereo inputs and two moro inputs.
Three of thee urces are mixed to the ADC.
These inputs are: a mono microphone input
(MIC), a gereo CD-ROM input (AUX2), and a
stereo auxiliary line-levd inpu (AUX1). The
MIC, AUX1, ard AUX2 inpus have paths after
their vdume contras, to the ouput mixer. The

output mixer has the alditional input of a nono
input chanrel. All audo inpus should becapaci-
tively couped.

Since same andog inpus canbe as hkrge as
2 VRMS, the circuit shown in Figure 19 can be
usedto attenuate the amalog input to 1 VRMS
which is the maximum voltage allowed for the
line-level inpus.

1.0 uF

6.8 kQ T
e

H T LOuWF,

‘ L
6.8 kQ
6.8 kQ 6.8 kQ

Figure 19.Line Inputs

The AUX2 line-levd inputs have an etra pin,
CMAUX2, which provides a pseudo-differential
input for bah LAUX2 ard RAUX2. This pin
takes the cmmon-mode noise out of the AUX2
inpus when conrected to the ground coming
from the AUX2 analog soure. Conrecing the
AUX2 pins as shan in Figure 20 provides extra
noise atenuation coming from the CDROM
drive, thereby produang a higher qudity signal.
Sincethe beter the resstors match, the beter the
common-mode attenuation, one percent regstors
are reommendd. If CMAUX2 is na used, it
shoud be conreded throughan AC cap to are-
log gound.

CDROM IN
6.8 kQ

(All resistors 1%)
1.0 yuF |
20F| | | 3

RAUX2
CMAUX2

! ] e
i 10puF
34kQ ] 68kQ

Figure 20. Differential CDROM In

4 kQ
— 3

DOQO

6.8kQ
6.8 kQ
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Microphone Level Input

The micrghone level inpu, MIC, include a se-
ledade -225 dB to +22.5 dB gan stage for
interfacing to anexternal microphone An add-
tiond 20 dB gan block is dso available. The
20 dB @ain block canbe switched of to provide
anothe mono line-level input. Figure 21 illus-
trates a single-ended microphore inpu buffer
circuit that will support lower gan mics. The cir-
cuit in Figure 21 supports dynamc mics and
phanom-poweed mics that use the fing portion
of the jadk for power.

2kQ
47 kQ
+
47 kQ I 1uF
MC33078 or
MC33178

o O0.1uF 0.33 F
| |—» MmC
X7R

2.7nF
NPO

T~ 101F
N e

Figure 21.Microphone Input

Mono Input

The mono input, MIN, is useful for mixing the
output of the "beeger” (timer chip), provded in
all PCs, with the rest of the awio signals. The
MIN pin can be nxed into theoutput mxer
with a a 0 or -9 dB level. Also, the MIM ard
MIMR bits suppat muing the inpu to the left
and right chanrels repedively. Figure 22 illus-
trates a typica input circuit for the MonoIn. If
MIN is driven from a CMOS gte, the 4.7 kQ
shoud be tied to AGND instead of VA+. Al-
though this inpu is described for a low-qudity
beepe, the input is of the same high-quality as
all other aralog inpus and maybe used fa other
purposes

+5VA (Low Noise) or
AGND - if CMOS Source

| } MIN
L 0.1uF

Figure 22. Mono Input

Line Level Outputs

The analog output secton provides a stereo line-
level output. The other autput types (heagphane
and geker) can be mplemented with exemal
circuitry. LOUT and ROUT outputs shoud be
capactively couged to external circuitry. Both
LOUT ard ROUT neal 1000 pF NPOcagpadtors
between the pn and AGND.

Miscellaneous Analog Signals

The VREF pinis typicaly 2.2 V ard provdes a
common mode sgnd for single-supply exterral
circuits. VREF only supports light DC loadsand
shoud be buffered if AC loading is needed. For
typical use, a 01 pF in parallel with a 10 pF ca-
pacitor shoud be conected to VRE-.

GROUNDING AND LAYOUT

Figure23 is a suggeded layout for motterbaard
designs and Figure 24 isa suggested layout for
add-inn cads For optimum noise perfarmance,
the device $i.odd be bcaed acioss a lit ana-
log/digital ground plare. The dgital ground
plane dioud extend across the ISA bus pins as
well as the internal digital interface pins.
DGNDL1 is grond far the dat bus and shold
be electicdly conrecied to the digital ground
plane which will minimize the effeds of the bus
interface dwe to tarsient curents during bus
switching. SGNDZX4 shoud aso becomeded to
the digital ground plane to minimize couging
into the andog section. Figure 25 showsthe rec-
ommended positioning of the decoupling
cgpecitors. The cgadtors must be onthe same
layer as and close to, the pat. The vias shown
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go through to the ground and powe plane lay-
ers Vias and powa supply traces shoud be as
large aspasside to minimize he impedance

POWER SUPPLIES

The power supply providing andog power
shoud be as cleanas possibde to minimize cou-
pling into the analog =dion and degradng
aralog paformanc.

The VD1 is isolated from therest of the powver
supply pinsand povide digital power for the
ag/nchranous parallel ISA bus The VD1 pgn can
be comeded directly to the system digital power

supply.

VDF1 through VDF3 provide power to internd
digital sedions of the calec and should be qur
eter than VD1 This can be achieved by usng a
ferrite beadto the VD1 suppy.

VA provides powe to the sensitive andog sec-
tions of the chip and should hawe a clean
regulated supdy to minimize power suppy cou-
pled noise in the analog inpus andoufputs.

Schematic & Layout Review Service

Confirm Optimum
Schematic & Layout
Before Building Your Board.

For Our Free Review Service
Call Applications Engineering.

Call: (5612)445-7222

1]

Digital
Ground

Digital Ground Noise

Analog

Crystal
Ground

000000000000000 |
000000000000000]

Power
Connector

Figure 23 Sugyested Motherboard Layout
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Speaker Out CD-ROM
\ | \
Speaker In ]
o e+ Analog G round ]
4770 7 V77 4
Crystal ]
7Lpart
AR ks
Digital Ground
A Ty
Figure 24. Suggesed Add-In Card Layout
NS W oo
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VDF3 W O HmyF
PIN 1 N\ / VA \“7
\l Joggoiodoobiooiboootegmuod
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Digital -
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VDF1 — ™ PIN 65
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F
Figure 25. Remmmended Decoupling Capacitor Postions
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ADC/DAC FILTER RESPONSE PLOTS

Figures 26 thraugh 31 show the overall fre-
gueng/ responge, pasdand ripple, and trarsition
band for the ADCsard DACs Figure 32shows
the DACs devation from linear phase Snce tre
filter response <des based on sample frequengy
sdeded dl frequency response plots xaxis are
shown from 0 tol, whee 1 isequivalent to Fs
Therdore, for any given sample frequengy, mul-
tiply the x-axis values by the ssmple frequeng
sdededto get the atual frequency.
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Figure 26. ADC Filter Response
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Figure 27. ADC Passand Ripple
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Figure 28. ADC Transtion Band
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Figure 31. DAC Transition Band Figure 32. Deviation from Linear Phase
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CIRRUS LOGIC®
PIN DESCRIPTIONS

X
82z¢
< 185882 -
—OmB3wrrrram o R O u
JJI >ZFN»m Yo N -0 XD ZLLLIJO_
IIFES5EF9Ida Bz 220 LyFHE
EESRBSS5sSsHesSy I8 L4z
IOOO0 00000000 aaTanrngnair
58%58838888%858%%8%88@&&9
SDATA/SDIN — 1 () 75=
LRCLK/FSYNC — 2 74 =
MCLK/SCLK — 3 73 =
ZLRCLK — 4 72 =
SDOUT =— 5 71 =
ZSDATA — 6 . 70 =
ZSCLK — 7 69 —
SDA — 8 68 —
UP — 9 O . 67 &4
— 10 II 66 —
— 11 = (D 65 —
XCTLO — 12 — 64 =
— 13 EB D N 63 —
SCL — 14 '9 T . 62 —
BRESET — 15 T = N 61 —
XCTL1*ACDCS/DOWN — 16 Z W ' 60 —
VDF1 — 17 59 —
SGND1 — 18 @) 58
(INT15% IRQF — 19 .. 57 —
(INT12%) IRQE — 20 56 —
(INT11*) IRQD — 21 . 55 —
(INT9*) IRQC — 22 . 54 —
(INT7*) IRQB — 23 53 —
(INT5*) IRQA = 24 52 —
SA0 = 25 (TOPVIEW) .. 51 —
QRERBHAERIBAE RFIFILTILLTILI
JUOU0OU0UUU000ouuoonrouoonnnuy
222322522308 ErRANREE AR E
uw)wmmmmmm$§)99<mmmmm>zmmwm
T
5 2
©)
* Defaults - Seei  ndividual pin des criptions for more de tai Is

LAUX1
RAUX1
LOUT
ROUT
TEST
JAB1
JBB1
JACX
JBCX
SGND2
VDF2
JBCY
JACY
JBB2

JAB2
MIDOUT

MIDIN
DACKA (DACKO*)
DACKC (DACK3¥)
DACKB (DACK1*)
DRQA (DRQO¥)
IRQG (INT10)
SGND4

DRQC (DRQ3*)
DRQB (DRQ1*)
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| SA Bus Interface Pins

SA<11:0> - System Address Bis, Inputs
These sgnals are deoded duing /O cycles to determine acess to the various functional

blocks within the pat as ddined by the coriguration dda written during a Plugand Ply
configuraion sequence

SA<1512> -Upper Systen AddressBus, Inputs
Thes signalsare multi-function pins, shared with the CDROM, that default to the upper
addres bits SA12 through SA15. Thes pirs are generally used for notherboad designs tha
wart to eliminate adlres de®de aliasing. Usng these pins asuppe address bits forcesthe pat
to only aceptvdid addres decodes when A12-A15 = 0. If these pins are not used for address
decodes a for CDROM suppat, they shalld be tied to SGND. These pns ae forced to the
CDROM interfacewhena 10 kQ resistor is placeal onpin MCLK/SCLK to SGND.

SD<7:0> - Systen Data Bus, Bi-directional, 24 mA drive
Thes sgnals ae uedto trander data to and from the part.

AEN - Address Enable, Input

This dgnal indicates whether the aurrent bus gycle isan YO cycle or a DMA cycle. This signd
is low during an 1/0O cycle ard high during a DMA cycle.

IOR - Read Command Strobe Input

This adive low signd defines aread cyde to the pat. The cycle may be a register read or a
read from the pat’'s DMA registers.

IOW - Write Command Strobe, Input

This active low signd indicates a write cyde  the pat. The cycle may be a write toa catral
register or a DMA register.

IOCHRDY - I/0O Channel Ready Open Drain Output, 8 mA drive
This sgnal is driven low by the part during ISA bus cycles in which the pat is not alde to
respond within a minimum cycle time. IOCHRDY is forced lowv to exterd the curent bus
cycle. The buscycle is extended wtil IOCHRDY is brought high.

DRQ<A,B,C> - DMA Reguests, Outputs, 24 mA drive
These ative hgh oufputs are ganerded when tre partis requeding a DMATtrarsfer. This sgnd
remans high untl all the bytes hawe been transferred as defined by the curent trarsfer daa
type. The DRQ<A,B,C> autputs must be comeded to 8-bit DMA chanrel requeg signals only.
The defaults on the ISA bus areDRQA = DRQO, DRQB = DRQJ1, and DRQC =DRQ3. The
defaults canbe danged by modfying the HadwareResurce chta
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DACK<A, B,C> - DMA Acknowledge, Inputs
The assrtion of theseactive low signals indicatehat the curent DMA reques is being
adknowledged and the partwill respond by either lathing the daa preernt on thedaa bus
(write) or putting daa on the bus (red). The DACK<A,B,C> inputs mug be connected to 8-bit
DMA chanrel acknowledge lines only. The defaults on the ISA bus are DACKA = DACKO,
DACKB = DACK1, and DACKC = DACK3. The ddaults can be changed by nodifying the
Hardwvare Resource dda.

IRQ <A:G>- Host Interr upt Pins, Outputs, 24 mA drive

These signals are used to notify the host of events which needservicing. They are connected to
spedfic interrupt lines on the ISA bus. The RQ<A:G> are indvidudly enalded as pe
configuraion data tha is gererated during aPlug andPlay corfiguration squence. The defaults
on the ISA bus ae IRQA = INT5, IRQB = INT7, IRQC = INT9, IRQD = INT11,
IRQE = INT12, IRQF = INT15. IRQG isnew to the CS439 ard defailts to unconnected for
compatibility reasons For new desgns, IRQG is typicdly conrected to IRQ10 The defaults
can bechanged by modifying the Hardwae Canfiguraion dai loaded from the EPROM.

RESDRV - Reset Drive, Input

Placesthe part in lowed power corsumption mode. All sections of the part are shut downard
consuming minimal power. The part is reset and in powa down mode when this pin is logic
high. The falling edge also latches the gate of MCLK and SCLK to determine the functiondity
of dud mode pins, and SA. to determine the Address Pat. This signal is typically conrecied b
the ISA bus signal RESDRV. RESDRV must be aserted whereve the part is powered up ©
initialize the internal registers to a known state This pin, when high, also drivesthe BRESET
pin low.

Analog Inputs

MI C - Mic Input
Microphoneinput centeredaround VREF. A progamrmeble gain block provides volume cantrol
and is locaied n X2 with mutes located in X2 ard X3.

LAUX1 - Left Auxiliary #1 Input
Nominadly 1 VrRms max andog input for the Left AUX1 chamel, centeredaround VREF. A
programmabé gain block providesvolume control and is located in 12. Typicaly used for an
external Left line-level input.

RAUX1 - Right Auxiliary #1 Input
Nominaly 1 VRms max analog inpu for the Rght AUX1 chamel, centeredaround VREF. A
programmabé gain block providesvolume control and is located in 13. Typicaly used for an
external Right line-levd input

LAUX2 - Left Auxiliary #2 Input
Nomindly 1 VRms max andog input for the Left AUX2 chamel, centeredaround VREF. A
programmabé gain block provides volume cortrol andis located in 14. Typically used for the
Left chamel CDROM inpu.
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RAUX2 - Right Auxil iary #2 Input
Nomindly 1 VrRMs max andog input for the Right AUX2 channd, centered aroind VREF. A
programmabé gain block provides volume cortrol andis located in 15. Typicaly used for the
Right channd CDROM input.

CMAUX2 - Common Mode Auxiliary #2 Input
Common mode ground input for the LAUX2 and RAUX2 inputs. Typicaly comeded to the
CDROM ground inpu to provMde common-mod naise repcion. The impedance on this pin
shoud be ore hdf the impealarce o the LAUX2 and RAUX2 inputs.

MIN - Mono Input
Nominally 1 VRms max analoginput, centeed amound VREF, that goes through a
programmabé gain stage(126) into bath channds of the output mixer. This is a general purpose
mono analog input that is normally used to mix the typica "beegper” sgnd on mog compuers
into the audio system.

REFFLT - Reference Filter, Input

Voltage refeenee ued inernd to the part A 0.1 uF anda 1 uF cghadtor with short fat traces
must be connected betwveenthis pin and AGND. No other connections should be mack to this
pin.

Analog Outputs

LOUT - Left Lin e Level Output
Analog output from the mixer for the left channd. Nomindly 1 VrRMs max centered arourd
VREF. This pin neals a 100 p- NPO capcitor atached ard tied to aralog ground.

ROUT - Right Line Level Output
Analog output from themixer for the Right chamel. Nominally 1 VrRms max certered arourd
VREF. This pin neals a 100 p- NPO capcitor atached ard tied to aralog ground.

FLT3D - 3D Filter
This pin needsa Q01 uF capeacitor atached andtied to andog growund.

FLTO - Filter Output
This pin needsa 1000 pF NPO cpagator atiacted and tedto FLTI.

FLTI - Flter Input
This pin needsa 1000 pF NPO cpadtor atiacted and ted to FLTO.

VREF - Voltage Reference, Output
All andog inputs ard ouputs are enteredaround VREF which is nominaly 2.1 \olts. This pin
may ke usedto level shift externd circuitry, although ary AC loads shoud be buffered.
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MIDI Interface

MIDOUT - MIDI Out Transmit Data, Output, 4 mA drive
This output isused to nd MIDI data srially out to a external MID deviee. Namally
connected to pin 12 d the joystick comedor for use with breakout boxes, aswell ason-boad
syntheszes.

MI DIN - MI DI In Receave Data, Input - I nternal Pullup
This input is usedto recave serial MIDI data from anexternd MIDI device. This pin shoud be
connected to pin 15 d the joystick comedor for use with breakout boxes.

External Peripheral Signals

SDA - EZPROM Data Pin, Bi-diredional, Open Drain, 4 mA snk
This open-dain pin must hawe an externd pullup (3.3 kQ) and is used in counction with SCL
to aces a exemal srial EPROM. When an E°PROM is used the SDA pin shoud be
conne:ted to the da& pin of the FPROM deice ard provides a bi-drectional data port. The
E’PROM is used b st the Pug and Phy resource dat.

XCTLO - External Control, Output, 4 mA drive
This pin is ageneral purpase output pin controlled by the XCTLO hit in the WSS rejister 110.

SCL - EZPROM Seial Clock, Output, 4 mA drive (Address Port Sdection)
When E2 PROM axces is enabled, via EEN in CTRLbaset+1, then &L is used asa clock
output to the E°PROM. At powe-up, this pin is aninput (with aninternal 100 kQ pulup) tha
selects between two alternate addesss for the Addess Port used to conigure the chip.
Assuming APSHE is strapped low, SCL high selects 308h & the Address Port,andwhen SCLis
tied low (with a 1 kQ resstor to ground), the Address Patt is 38&h.

BRESET - Buffered Reset, Output, 4 mA drive
This acive low signd goes low whenerer the RESDRVY pin goes high. This pin is also software
contrallable through the BRES bit in regster C8 inthe Cantral Logica Device space. BRES
provides a software powe down andrest control over devicesconnected to the CS4239 such
asthe CS236 Single-Chp Wavetade Musc Synthesizer.
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Joystick Interface

JACX, JACY - Joystick A Coordinates, Input
Thes pns are the X/Y coordinaies for Joystick A. They sioudd have a 56 nF cgadtor to
ground anda 22 kQ resstor to the joystick connector pins 3 and6, reedively.

JAB1, JAB2 - Joystick A Buttons, Input - Internal Pullups
Thes pins are the switch inputs for Joystick A. They shoud be comeded to joystick connecbor
pins 2 ard 7, repedively; as wdl as have a 1 - capacitor to ground

JBCX, JBCY - Joystick B Coordinates, Input
These pins andarethe X/Y coordnaesfor the ssond joystick, Joygick B. They shoud have a

5.6 nF camcitor to ground and a 22 kQ resstor to the joystick comedor pins 11 ard 13,
respectively.

JBB1, JBB2 - Joystick B Buttons, Input - I nternal Pullups
Thes pgns arethe switch inputs for the seaond joydick, Joystick B. They should be conected
to joystick comedor pins 10 and 14, repedively; as wel as have a 1 rF capacitor to ground

CS4610 DSP Serial Port Interface

The C34610 DSP srial pot pins are iared with the CS9236 Wavdale srial port. Whenthe serial
port is erabled, SPE= 1 in 116, thee pgns areforced to the CS4@.0 DSP interface

FSYNC - Frame Sync, Output
Whenthe serial portis endled, SPE= 1 in 116, this pin is the serial frame gnc oufput

SCLK - Serial Clock, Output (CDROM Enable)
When the srial pott is enabded, SFE = 1 in 116, this pin is the seial clock output. At power-up,
this pin is an npu (with an irternal 100 kQ pullup) that, when pulled low with a 10 K2
resisto to SGND, erables the CDROM interface (ove the upper 4 ISAaddress pins). Loading
must be limited b CMOS npus if this pin hasthe 10kQ resistor atiached.

SDOUT - Serial Data Output, Output (Alte rnate CDROM Chip Select Enable)
Whenthe srial port is endled, SPE= 1 in I16, this pin is the serial dat output. At power-up,
this pin is an npu (with an irternal 100 kQ pullup) that, when pulled low with a 10 K2
resisto to SGND, endles the dternae CDROM chip selet pin ACDCS. Loading must e
limited to OMOS inputs if this pin has the 10 kQ resisor atached

SDIN - Seial Data Input, Input
Whenthe serial portis endled, SPE =1 in 116, this pin is the serial dat input
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CS9236 Wavetable Serial Port | nterface

A digital interface to the CS936 Sirgle-Chip Wavetable Musc Syrthesizer is provided tha
allows the CS9286 PCM audio data to be simmed @ the CS£239 without the nea for an
extemal DAC. This serial port is erabled via the WTEN bit which is locaed in the Globd
Configuration byte in the E°PROM Hardware Corfiiguration data, orC8. The CS9236
Wavetabe seaial port pins are dhared with the C34610 DSP serial interface If the CS4610 serial
interface s enabled, the CS9236 interface s not available (SFE takes precaderce over WTEN).

SDATA - Wavetable Seial Audio Data, Input
This input supgies the srial audio PCM da& to bemixed onthe CS£239. The dda corssts of
left and right chamel 16-bit da@a delineated by LRCLK. This pin shoud be comeded to the
SOUT output pin on the CS9236. This pin sould alo have a weakpull-down resstor of
approx. 100 kQ to minmize powea-down airrents andallow for guffing gotions

LRCLK - Wavetable Seial Left/Right Clock, Input
This inpu suppiesthe srial dat dignment sgnal that delinedes left from right data. This pin
shoud be conreded to the LRCLK ouput pin on the CS9236 This pin shoud dso have a

wed pull-down resistor of agorox. 100 kQ to minimize pwer-down curents and dlow for
stuffing options.

MCLK - W avetable Master Clock, Output (CDROM Enable)
This output suppies the 16.9344 MHz maser clock that cortrols dl the timing on the CS936.
This pin should be conrecied to the MCLKS5I input pin on the CS236. MCLK can be disabled
in software wsing the DMCLK bit in C8 in the Contral logical device space. DMCLK provides
a parial software power-down moce for the CS9236. At power-up, this pin is aninput (with an
internal 100 kQ pullup) tha, when pulled lov with a 10kQ resistor © SGND, endles the
CDROM interface (in lieu of the ypea four ISA address ping). Loading mug be limited ©
CMOS npus if this pin hasthe 10kQ resistor attached.

ZVPORT Serial Port Interface

ZSDATA - ZV Port Seial Data, Input
Whenthe ZV port is erabled, ZVEN =1 in X18, this pin is the serial dat input

ZLRCLK - ZV Port Left/Right Clock, Input
Whenthe 2V pot is enabded, ZVEN = 1 inX18, this pin is the Left/Right channd delinedion
clock input.

ZSCLK - ZV Port Seial Clo, Input
Whenthe ZV part is ermabled, ZVEN =1 in X18, this pin is the serial data bit clock input.
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CDROM Interface

The four CDROM pins are multi-function and default to ISA uppea addres bits SA12SA15.
To emable the CDROM port, an external 10 KQ resstor mug be ted béween MCLK/SCLK
and SGND.MCLK/SCLK is sampled on thefalling edye of RESDR/. The aternate CDROM
chip sdlect has its own strapgng option to enade ACDCS. Use of the CDROM in&rface
requresa 1k E°PROM tosuppat the Plg-and-Play daa & wdl as firmware pdch dag

CDCS - CDROM Chip Select, Output, 4 mA drive

This output goeslow whereve an aldressis decoded that matches the valie programmed into
the CDROM base address ragister.

ACDCS - Alternate CDROM Chip Select, Output, 4 mA drive
This pin, XCTLL/ACDCS/DOWN, is multiplexed with two other functions, anddefaults to the
XCTL1 output which is contralled by the XCTL1 bit in the WSS [110. This pin can dso be
configured at aseaond CDROM Chp Sdect, ACDCS, to support the alernae IDE CDROM
decoce. To force this pin to the CDROM dternate chip select, an external 10 kQ resisor must
be tied between SDOUT ard SGND. ACDCS output then goes low whereve an adlres is
decoded tha mathes the value programmedinto the CDROM aterrate ba® address regster,
ACDbas. This pin canalso be ugd as the volume up pn DOWN by setting VCEN in Control

register CO or the Hadware Corfiguration data. VCEN has the highes precedence over the
other pn functions.

CDINT - CDROM Interr upt, Input
This pin is used to input an interrypt signd from the CDROM interface. The part can be
programmed,through the plug-and-pay reurce daa, to ouput this sgnal to the agpropriate
ISA bus interrypt line. The polarity if this input can be pogrammed through CTRLbas+1
regster, bit ICH, or the Hadware Corfiguration cata; the ddault is adive high.

CDRQ - CDROM DMA Request, Input
This pin can beused to input the DMA reqes sgnd from the CDROM interface The partcan

be programmed, through the plug-and-play resource dat, to ouput this signal to the
appropriate I1ISA bus DRQ line.

CDACK- CDROM DMA Acknowledge Output, 4 mA drive

This pin can be used to output the ISA bus-generated DMA acknowledge sgnal to the CDROM
interfece.
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Volume Control

The volume control pins are enbled by setting VCEN in the Hardware Configuraion daa,

Misc. Hardware Config. byte. The VCF1 bit inthe Hadware Configuation data, Global
Configuraton byte, set the format for the volume contral pins Typicaly a 100 Q seiesresisor

ard a 10 nF cagpadtor (required) to grournd, capacitor on the switch sde of the series regstor,

would beincluded on each pin for ESD protedion and to hdp with EMI emissions.

UP - Volume Up - Internal Pullup -
This pin is erabled whenVCEN is st. When UP is low, the mester volume outputfor left ard
right chamels are inaemened. A 10 nF cagcitor to ground is required for svitch delource.

DOWN - Volume Down - Internal Pullup
The XCTLI/ACDCSDOWN is a muliplexed pin that can be used as XCTL1, the aternae
CDROM chip sdect, or the Volume Down pin. This pin is switched to the DOWN fundion
when VCEN is st. When DOWN is low, the master volume output for left ard right chanrels
aredecramented. A 10 nF capacitor to ground is required for switch debounce.

MUTE - Volume Mute - Internal Pullup
The MUTE pin function can be momerary, or nan-existert bagd on the VCF1 bit The MUTE
function is endled whenVCEN is set. A 10 nF cagpecitor to graund is required for switch
debounce

Miscellaneous

XTAL | - Crystal Input
This pin will accept ether a crystal, with the other pin atached to XTALO, or an external
CMOS clock. XTAL mug hawe a crystal or dock sourae atached for proper qoerdion. The
crystal frequency mug be 169344 MHz and deggned for fundamenél mode, parallel resonance
operation.

XTAL O - Crystal Output
This pin is used for a crygdal placed betwveenthis pin and XTAL I. If an external clock is used
on XTALI, this pin mug be left floating with no tracesor comporent conrecied D it.

APSEL - AddressPort Sdect, Input

This pin has an intermal pul-up of appoximately 100 kQ. Leaving thispin in its default
condition, placesthe PnPCryga Key Address Port at thestandard PnPaddres of 27 (hex).
For Motherbaard apgications, APSH. can be tied to SGND, which will change the Address
Portto oneof two other addesses, chasen by a $rapping opion on pin SCL When RESDR/
goesinadive, pin SCL s forced to aninput and sampled. When SCL is sampled high (defaut),
the Addess Pat changes to address 308h.When SCL is sampled low, the Address Portchanges
to 38&h. Add-in cards should leave APSH. unconnected.

TEST - Test
This pin mug betied to ground fao proper ogeraton.

90 DS253PP2

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5784031/CS4239-KQ.html

— CHA239

——=CIRRUS LOGIC® CrystalClear™ Portable | SA Audio System

Power Supplies

VA - Analog Supply \ltage
Supply to the analog sdion of the adec.

AGND - Analog Ground
Grownd refeene to the an#og sedion of the codec. This pin shoud be plaed on an amalog
ground pin separde from other chip grounds.

VD1 - ISA Digital Supply Voltage
Digital supfy for the paallel data buspins This pin can be connected to either 33 V or 5 V
power uppy. When connected to a 33 V supgy, all ISA buspins mug al beat 3.3 V.

DGNDL1 - ISA Digital Ground
Digital ground refererce for the parallé data bus pins. These pns are isolated from the other
grounds and $houd be @nrecked b the digital ground secion of the bard (®e Figure 25.

VDF1, VDF2, VDF3 - Digital Filtered Supply Voltage
Digital suppy for the interral digital sedion of the codec (except for the parallel dat bus).
These pins shold be filtered, usinga ferrite bead, from VDL1.

SGND1,SGND2, SGND3,SGND4 - Interna Digital Ground
Ground reference for the internal digital sedion of the codec. Optimum layout is achieved by
placing SGND12/3/4 on te dgital ground dare with the DGND pn as shownn Figure 25.
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PARAM ETER DEFINITIO NS

Frequency Response
Frequercy Responge is the deviation in signal level verses frequency The 0 dB reference point
is 1 kHz. The anplitude @rner, Ac, lists the meximum deviation in anplitude abae ard bebw
the 1 kHz referene point. The listed minimum axd maximum frequencies are guararteed to be
within the Ac from minimum frequencg/ to maximum frequercy indusve.

Total Dynamic Range
TDR is the rato of the RMS sim of the lowest obtainable naise floor, in the preene of a
signal, divided by the RMS full-scde sgnd level. The lowest obtainable nase floor is ddined
asthe nase floor measired with the atenuation bits for the vdume control at full attenuation -
withou muting. Measured over a20 Hzto 20 kHz bardwidth with unitsin dB FS A. (dBFS is
defined asdB reldive to full-scale. The "A" indicates an A weighting filter wasused.)

Instantaneous Dynamic Range or Dynamic Range
IDR or DR is the ratio of the RMS aim of the nase floor, in the presene of a sgnd, divided
by the RMS full-scale sgnal level, avalable at ary instart in time (no change in gain setings
betwe& measrements). Measired over a D Hz to 20 kHz bandwidth with units in dB FS A.
(dB FS is defined as dB rdative to full-scde. The "A" indicates an A weighting filter was
used)

Total Harm onic Distorti on plus Noise
THD+N is the ratio of the RMS sum of all non-fundamental frequency conporerts, divided by
the RMS full-scale sgnal level. Tested usng a -3 dB FS input signd. Measured over a 2 Hz to
20 kHz bardwidth with units in dB FS A. (dBFS isdefined as dB relative to full-scde. The
"A" indicatesan Aweightingfilter wasused)

Interchannd Isolation
The rato of sgnal level on thetested chamnel divided by the stimulus channd level. For inputs,
the tesed input chanrel is termnated with 50 Q. For ouputs, the tested channd is fed digital
zeros. Units in dB.

Interchannedl Gain Mismatch
For the ADCs, the differene in input voltageto get an equal coce on both chands. For tre
DACs, the difference in output voltages for eaty chanrel when toth channds are £d the sme
code. Units in dB.

PATHS:
A-D-PC: Analog in, through ADC, onto PCbus
PC-D-A: PC b, through DAC, to andog out
A-A: Analog in to Analog out (arelog ouput mixer)

Detailed information on audio testing and paths can be found in Personal Computer Audio Quality
Measurements doaumentby Dr. Steven Harrisard Clif Sarchez, located at thefollowing webaddess:
http://www.cirrus.m/praduds/pagers/meamess.html.
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> D »!
100-pin TQFP - Package Code 'Q’
< D1 > Symbol Description MIN | NOM | MAX
N Lead Count 100
A Overall Height 1.66
TOIHITEIOEEEOINTOAAIY Ao Smoot 0%
b Lead Width 0.14 0.20 0.26
c Lead Thickness 0.077 | 0.127 | 0.177
= = D |Terminal Dimension| 15.70 | 16.00 | 16.30
— = D1 Package Body 14.0
—] — E | Terminal Dimension| 15.70 | 16.00 | 16.30
= = El Package Body 14.0
—] — el Lead Pitch 0.40 0.50 0.60
Bl EL = = L1 Foot Length 0.30 | 050 | 0.70
— = T Lead Angle 0.0° 12.0°
E E Notes:
o — 1) Dimensions in millimeters.
= g O — 2) Package body dimensions do not include mold protrusion,
1 which is 0.25 mm.
fr 3) Coplanarity is 0.004 in.
Yy H H H H H H H H H H H H H H H H H H H H H H H 4) Lead frame material is AL-42 or copper, and lead finish
4# is solder plate.
5) Pin 1 identification may be either ink dot or dimple.
L1 el b 6) Package top dimensions can be smaller than bottom
v dimensions by 0.20 mm.
7) The "lead width with plating" dimension does not include
‘ ki a total allowable dambar protrusion of 0.08 mm (at
c maximum material condition).
T r A ? 8) Ejector pin marks in molding are present on every package.
Al
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APPENDIX A: DEFAULT PnP DATA

; EEPR OM Validation Bytes

DB 055 H, 0 BBH ; EE PROM Validati on B yte s: C S4239

DB 001 H ; EEPR OM data len gth upper b yte

DB 014 H ; lowe rby te, Lis ted Siz e=2 76
; Hardwar e Co nfigurati on D ata

DB 000 H ; ACDbase Addr. M ask Len gth = 1 byte s

DB 0 O3H ;

DB 0 80H ; MCB: IHCD

DB 0 80H ; GCB1: IFM

DB 0 O5H ; Code Base Byte

DB 0 20H ; FM Scaling 0 dB

DB 0 04H ; RESERVED

DB 0 08H ; RESERVED

DB 0 10H ; RESERVED

DB 0 80H ; M+DSP: MIM

DB 0 OOH ;

DB 0 OOH ; GCB2: No Bits Set

; Hardwar e Mappi ng D ata

DB 0 04H ; CDbase Length = 4
DB 0 48H ; RESERVED
DB 075 H il RQ selecti onA &B- B=7 , A=5
DB 0B9 H il RQ selecti onC &D- D=11, C =9
DB OFC H ;| RQ selecti onE &F- F=15 E =12
DB 010 H ; D MA selecti on A &B- B=1, A=0
DB 003 H ;D MACIR QGselect. -G= 0, C =3
; P nP Resourc e Header-P nPID fo r CS 4236 IC, OEMID =42
DB 00E H, 0 63H, 04 2H, 036H, 0 FFH,0FFH,0O0FFH,0FFH,0A 9H ; CSC4236 FF FFFFFF
DB 00A H, 0 10H, 00 5H ; PnP ver sio n 1.0,V endorv ersion 0.5
DB 082 H, 0 OEH, 00 OH, 'Cr yst al C odec’, 000 H; A NSIID
; LOGICAL DEVICE 0 (W indows Sound S yst em & SBP ro)
DB 015 H, 0 OEH, 06 3H, 000H, 0 O0OH, 000H ; EISA ID: CS C0000
DB 082 H, 0 O7H, 00 OH, 'WS S/SB’, 000 H; A NSI ID
DB 031 H, 0 OOH ; DF Best Ch oic e
DB 02A H, 0 02H, 02 8H ; DMA: 1 - WSS & SB Pro
DB 02A H, 0 09H, 02 8H ; DMA: 0, 3 -W SS & SBPro ¢ apture
DB 022 H, 0 20H, 00 OH ; IRQ : 5 Interru ptS ele ct0
DB 047 H, 0 01H, 03 4H, 005H, 0 34H, 00 5H, 004H, 0 04H ;16b WS Sbase: 534
DB 047 H, 0 01H, 08 8H, 003H, 0 88H, 00 3H, 008H, 0 04H ;16b SY Nbase: 388
DB 047 H, 0 01H, 02 OH, 002H, 0 20H, 00 2H, 020H, 0 10H ;16b SB base: 220
DB 031 H, 0 O1H ; DF Acc eptabl e Ch oice 1
DB 02A H, 0 OAH, 02 8H ; DMA: 1, 3 -W SS & SBPro
DB 02A H, 0 OBH, 02 8H ; DMA: 0, 1,3 -WS S & S BPro ca ptu re
DB 022 H, 0 AOH, 09 AH ; IRQ: 5, 7,9,11,12,15 Int errupt Sel ect 0
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DB 047 H, 0 01H, 03 4H, 005H, O
DB 047 H, 0 O1H, 08 8H, 003H, O
DB 047 H, 0 01H, 02 OH, 002H, O
DB 031 H, 0 02H ; DF
DB 02A H, 0 OBH, 02 8H ;
DB 022 H, 0 AOH, 09 AH ;
DB 047 H, 0 01H, 03 4H, 005H, O
DB 047 H, 0 01H, 08 8H, 003H, 0
DB 047 H, 0 01H, 02 OH, 002H, O
DB 038 H  E

LOGICAL DEVICE 1 (G ame Port)

FCH 00 FH, 004H, 0 04H ;16b WS Sbase: 534 -FFC
88H, 00 3H, 008H, 0 04H ;16b SY Nbase: 388
60H, 00 2H, 020H, 0 10H ;16b SB base: 2 20-260

Sub optima | Ch oice 1
DMA: 0, 1,3 -WS S & S BPro
IRQ: 5, 7,911,12,15 Int errupt Sel ect 0
FCH 00 FH, 004H, 0 04H ;16b WS Sbase: 534 -FFC
F8H, 00 3H, 008H, 0 04H ;16b SY Nbase: 388 -3F 8
OOH, 00 3H, 020H, 0 10H ;16b SB base: 2 20-300

nd of DF for Log ica | De vice O

DB 015 H, 0 OEH, 06 3H, 000H, 0 O01H, 000H ; EISA ID: CS C0001

DB 082 H, 0 05H, 00 OH, 'GA ME’, 000H ; ANSI ID

DB 031 H, 0 OOH ; DF Best Ch oic e

DB 047 H, 0 01H, 00 OH, 002H, O O0OH, 00 2H, 008H, O 08H ;16b GA MEbase: 200

DB 031 H, 0 O1H ; DF Acc eptabl e Ch oice 1

DB 047 H, 0 01H, 00 8H, 002H, 0 08H, 00 2H, 008H, 0 08H ;16b GA MEbase: 208

DB 038 H  E nd of DF for Log ica | De vice 1
; LOGICAL DEVICE 2 (C ontrol )

DB 015 H, 0 OEH, 06 3H, 000H, 0 10H, 000H ; EISA ID: CS C0010

DB 082 H, 0 05H, 00 OH, 'CT RL’, O00H ; ANSI ID

DB 047 H, 0 01H, 02 OH, 001H, 0 F8H, 00 FH, 008H, 0 08H ;16b CT RLbase: 12 0O-F F8
; LOGICAL DEVICE 3 (M PU-401)

DB 015 H, 0 OEH, 06 3H, 000H, 0 03H, 000H ; EISA ID: CS C0003

DB 082 H, 0 04H, 00 OH, 'MP U’, 000 H; A NSI ID

DB 031 H, 0 OOH ; DF Best Ch oic e

DB 022 H, 0 OOH, 00 2H ; IRQ : 9 Interru ptS ele ctO

DB 047 H, 0 01H, 03 OH, 003H, 0 30H, 00 3H, 008H, 0 02H ;16b MP Ubase: 330

DB 031 H, 0 O1H ; DF Acc eptabl e Ch oice 1

DB 022 H, 0 O0H, 09 AH ; IRQ: 9, 11,12, 15 | nterru ptS ele ct0

DB 047 H, 0 01H, 03 OH, 003H, 0 60H, 00 3H, 008H, 0 02H ;16b MP Ubase: 330 -36 0

DB 031 H, 0 O2H ; DF Sub optima | Ch oice 1

DB 047 H, 0 01H, 03 OH, 003H, 0 EOH, 00 3H, 008H, 0 02H ;16b MP Ubase: 330 -3EO

DB 038 H  E nd of DF for Log ica | De vice 3

DB 079 H, 0 9AH ; En d of Res ource D ata, Re source Siz e=2 80
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APPENDIX B: DIFFERENCES BETWEEN THE CS423xB AND THE CS4239

This part is desgned to be hardware backwards compatble with some CS423xB desgns, primarily
motherbaard gplications. New driverswill be reeced b support this part.

Hardware Pin Differences

1. RFILT andLFILT cagmcitors areno longer needed ard shoud be remowed. On the C34239, these
pins are rmamedFLTI and FLTO and dhoud hawe a @pecitor placel baween them. They areused
for the Qystal 3D Sound drcuitry. Not populating this cgpadtor will not hawe ary adverse dfects
on the part but will result in non-optimum 3D Saind

N

. The external L/RLINE analog inpus are ro longe supated LLINE is now FLT3D andis used
for the D Sourd function. A 0.01 uF cgadtor should beplaced betweenthis pin and analog
ground When external analog wavetable is daired, the AUX1 analog inpus $ould beused.

w

. The analog micophoneinputs arenow moro. LMIC is changad to MIC, andRMIC has bee re-
moved.

. Mono Out, MOUT, hasbeen renoved The pin is reddined asAPSH. and wsed to changethe Ad-
dressPort APSH. hasaninternd pulup, setting the Address Port b 0x279 for backwards
compatibility .

. VDF4 has bean changed to IRQG - aseverth interrupt (typically used fa INT 10). The ddault is
disabled to provide badkwards compatbility.

. The Modem Logical Device hes been remowed. This includesMCS and MINT .

. Support for anexternd synthesze has beenremovael. This includesSCS and SINT.

. The peripherd port has beenremovael. This includes XD<7:0>, XIOR, XIOW, XA<0:2>. CDROM
applicaions must now drive the ISA bus directly or through kuffers.

. The herdware drap endle for the CDROM hasbezn mowed. CS23xB designs have apulldown on
XIOR. To support the CODROM interface an the CS£239, the pulldown must be mowd to the
MCLK/SCLK pin. Also, to endle the alternate CODROM chp sdlect pin ACDCS, a pulldown must
be added to pin SDOUT.

10. The DSP srial portis no longer supported asan option on the 2nd bystick comedor or on
pins 4 through 7. The DSP prt has movedto pns 1, 2, 3,5 and is multiplexed with the CS9236
wavetable pins.

11. The corsumer IEC-958 (S/PDIF) ouput, supparted on the C4237B and C34238B, has beenre-
moved.

N

62

(o))

0

(]

12. Ony two mode of Hardwae Volume Cantra are supparted 2-button, ard 3-button with momen
tary mute In addtion, a 10 nF @pacitor to ground is required fa switch delounce o the CS4£239.

13. Pdlup resstors for the Joystick buttons HardwareVolume Cortrol pins, ard the MIDIN pin are
no longer required as they are internal to the C34230.
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