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CS4298

Soun dFusion® Audio/Modem Codec '97(AMC’97)

FEATURES

m AC ‘97 2.0 compatible

m 20-bit stereo out put and 18-bit stereo input codec
with fixed 48 kHz sampling rate

m 20-bit output and 18-bit input dual modem AFE
with fixed 48 kHz sampling rate

DESCRIPTION

The CS4298 is an AC ‘97 compatible Audio/Mo-
dem Codec designed for PC multimedia systems.
Using the industry leading CrystalClear™ delta-
sigma and mixed signal technology, the CS4298 is
ideal for PC 98-compliant desktop, notebook, and
entertainment PCs, where high-quality audio and
modem features are required.The CS4298 offers
four channels of D/A and A/D conversion along
with analog mixing and 3D processing. For multi-
channel audio systems, the CS4298 can provide
four audio channels. For combined audio/modem
systems, the CS4298 can provide a modem AFE,
voice codec, and stereo audio codec..

m Dedicated ADC for handse t or spe akerphone

m Four analog line-level stereo input s for connec-
tion from LINE IN, CD, VIDEO, and AUX

m High quality pseudo-differential CD input

m Dual stereo line level output with independent 6-
bit volume control

m 10 General Purpos e I/O pins for Mode m DAA
controls

m |EC-958 Digital Output (S/PDIF)

m Meets or exceeds Microsoft's ® PC 98 and PC 99

audio performance requirements ORDERING INFORMATION

CS4298-KQ 64-pin TQFP
CS4298-1Q 64-pin TQFP

10x10x1.4mm
10x10x1.4mm
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1. CHARACTERIS TICS AND SPECIFICATIONS

AUDIO ANAL OG CHARACT ERISTICS (standard test conditions unless otherwise noted:
Tambient = 25° C, AVdd = 5.0 V £5%, DVdd = 3.3 V +5%; 1 kHz Input Sine wave; Sample Frequency, Fs = 48 kHz;
Zp =10 kQ/680 pF load Cp = 18 pF load (Note 1); Measurement bandwidth is 20 Hz - 20 kHz, 18-bit linear coding
for ADC, 20-bit linear coding for DAC; Mixer registers set for unity gain.

Path CS4298-KQ CS4298-JQ

Parameter (Note 2) Symbol|(Note 3)] Min | Typ | Max | Min | Typ | Max Unit
Full Scale Analog Input Voltage
Line Inputs A-D | 0.91 | 1.00 - 0.91 | 1.00 - VRrMS
Mic Inputs (20 dB=0) A-D | 091 | 1.00 - 0.91 | 1.00 - VRMS
Mic Inputs (20 dB=1) A-D |0.091]| 0.10 - 0.091]| 0.10 - VRMS
Full Scale Output Voltage (Note 4)
Line and Alternate Line Outputs D-A (091 | 1.0 | 1.13 | 091 | 10 | 1.13 | Vgrus
Frequency Response
Analog Ac=+05dB| FR A-A 20 - 120,000 20 - 120,000 Hz
DAC Ac=+0.5dB D-A 20 - 120,000 20 - 120,000 Hz
ADC Ac=+0.5dB A-D 20 - 120,000 20 - 120,000 Hz
Dynamic Range
Stereo Analog inputs to LINE_OUT DR A-A 90 95 - - 90 - dBFS A
Mono Analog inputs to LINE_OUT A-A 85 90 - - 85 - dB FS A
DAC Dynamic Range D-A 85 90 - - 87 - dB FS A
ADC Dynamic Range A-D 85 920 - - 85 - dBFS A
DAC SNR (-20 dB FS input w/
CCIR-RMS filter on output) SNR D-A - 63 - - - - dB
Total Harmonic Distortion + Noise
(-3 dB FS input signal):
Line/Alternate Line Output THD+N| A-A - -94 -80 - - -74 |dBFS A
DAC D-A - -86 -80 - - -74 |dBFS A
ADC (all inputs except phone/mic) A-D - -87 -80 - - -74 |dBFS A
ADC (phone/mic) A-D - -87 -74 - - -74 |dBFS A
Power Supply Rejection Ratio
(1 kHz, 0.5 Vgps W/ 5 V DC offset)(Note 5) 40 60 - - 40 - dB
Interchannel Isolation 70 87 - - 87 - dB
Spurious Tone (Note 5) - -100 - - -100 - dB FS
Input Impedance (Note 5) 10 - - 10 - - kQ
External Load Impedance 10 - - 10 - - kQ
Output Impedance (Note 5) - 730 - - 730 - w
Input Capacitance (Note 5) - 5 - - 5 - pF
Vrefout 20 | 23 24 20 | 23 24 \%

Notes: 1. Z,, refers to the analog output pin loading and Cp, refers to the digital output pin loading.
2. Parameter definitions are given in the Parameter and Term Definitions section.
3. Pathrefersto the signal path used to generate this data. These paths are defined in the Parameter and
Term Definition section.
Typical measured with Z,, = 47 kQ/680 pF load.
This specification is guaranteed by silicon characterization, it is not production tested.

o s
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ABSOL UTE MAXIMUM RATINGS (Avss1 = Avss2 = DVss1 = DVss2 = 0 V)

Parameter Min Typ Max Unit
Power Supplies +3.3 V Digital| -0.3 - 6.0 V
+5V Digital| -0.3 - 6.0 V
Analog| -0.3 - 6.0 \Y
Total Power Dissipation (Supplies, Inputs, Outputs) - - 750 mw
Input Current per Pin (Except Supply Pins) -10 - 10 mA
Output Current per Pin (Except Supply Pins) -15 - 15 mA
Analog Input voltage -0.3 - Avdd+ Y
0.3
Digital Input voltage -0.3 - Dvdd + V
0.3
Ambient Temperature (Power Applied)| -55 - 110 °C
Storage Temperature -65 - 150 °C
RECOMMENDED OPERATING CONDITIONS (Avss1 = Avss2 = DVss1 = DVss2 = 0 V)
Parameter Symbol Min Typ Max Unit
Power Supplies +3.3 V Digital| Dvdd1, Dvdd2 | 3.135 3.3 3.465 Y
+5 V Digital| DVdd1, DvVdd2 4.75 5 5.25 \%
Analog| Avddl, Avdd2 4.75 5 5.25 \%
Operating Current +3.3 V Digital| DVdd1, Dvdd2 40 52 mA
+5 V Digital| DVdd1, Dvdd2 40 52 mA
Analog | Avddl, Avdd2 75 97.5 mA
Operating Ambient Temperature 0 - 70 °C
MIXER CHARACT ERISTICS (for cS4298-KQ only)
Parameter Min Typ Max Unit
Mixer Gain Range Span Line In, Aux, CD, Video, Micl Mic2, - 46.5 - dB
Line Out, Alternate Line Out - 94.5 - dB
Step Size All volume controls - 15 - dB
6 DS315PP2
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MODEM CHARACTERISTICS (Analog Transmitter Specifications: Tampient = 0° to 70° C, Avdd = 5.0

V; Sample Frequency, Fs = 48 kHz; Audio specifications for 20Hz - 5 kHz, actual digital filter may cutoff at 20 kHz,
600 Q differential load where applicable)

Param eter ’ Min Typical Max Units
Modem Analog Transmitter Characteri stics
Resolution 20 bits
Dynamic Range (Note 5) 100 dB FS
Passband 20 5000 Hz
Passband Ripple +0.125 dB1K
Total Harmonic Distortion 85 88 dB FS
Full Scale Peak to Peak Output Voltage (TX+ to TX-) TBD 5.6 TBD Volts
AC Output Impedance (TX+, TX-) (Note 5) 0.1 w
Load Impedance (per pin) (Note 5) 250 w
Power Supply Rejection (1kHz) (Note 5) 60 dB
Output Current (per pin) 7.4 mA
Offset (relative) (Note 5) 6 mV

Out of Band specifications (Tympient = 25° C, AVdd =5V,
Sample Frequency, Fs = 48 kHz; measurement bandwidth

20 kHz - 1MHz, R =600 Q, C=33nF) (Note 5) -40 dB FS
Total Out of Band energy (20 kHz - 1 MHz) (Note 5) -30 dBV
Highest 9kHz band (noise + tone) power (90 kHz - 2 MHz) -55 dBVvV
(Note 5, 6)
Modem Analog Receiver Characteristics
Resolution 18 bits
Dynamic Range Gain=0 90 dB FS
Passband 20 5000 Hz
Passband Ripple +0.125 dB1K
Total Harmonic Distortion Gain=0 85 dB FS
Total Absolute Gain Accuracy -5 +5 %
Full Scale Peak to Peak Input Voltage (RX+ to RX-,
differential) Gain=0 2.8 Volts
Input Impedance (per pin) (Note 5) 15 KQ
Offset (relative) (Note 5) 6 mV
Power Supply Rejection (Note 5) 40 60 dB

Notes: 6. Thisis the FCC specification for Out-of-Band energy at the telephone jack interface. 9 kHz refers to the
bin size of an FFT performed over the entire range. The amount of noise plus tone power in each 8kHz
bin must be less than -55dBV.
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|
DIGITAL CHARACTERISTICS (Avss=Dvss=0V)

Parameter ’Symbol ’ Min Typ Max Unit
Dvdd = 3.3V
Low level input voltage Vi) 0.8 \Y
High level input voltage Vin 2.15 \Y
High level output voltage Voh 3.0 3.25 \%
Low level output voltage Vol 0.03 .35 \%
Input Leakage Current (AC-link inputs) -10 - 10 HA
Output Leakage Current (Tri-stated AC-link outputs) -10 - 10 HA
Output buffer drive current
BIT_CLK 24 mA
SDATA_IN, EAPD 4 mA
S/PDIF_OUT (Note 5) 125 mA
Dvdd =5.0V
Low level input voltage Vi) 0.8 \Y
High level input voltage Vin 3.25 \Y
High level output voltage Von 4.5 4.95 \%
Low level output voltage Vol - 0.03 .35 \%
Input Leakage Current (AC-link inputs) -10 - 10 HA
Output Leakage Current (Tri-stated AC-link outputs) -10 - 10 HA
Output buffer drive current
BIT_CLK 24 mA
SDATA_IN, EAPD 4 mA
S/PDIF_OUT (Note 5) 125 mA
8 DS315PP2
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SERIAL PORT TIMING

Param eter Symbol Min Typ Max Unit
RESET# Timing
Vdd stable to RESET# inactive Tyddorst# 5 . ms
RESET# active low pulse width Trst low 1.0 - - [V
RESET# inactive to BIT_CLK start-up delay Tystoclk 25 120 - ps
1st SYNC active to CODEC READY set Tsync2erd - 62.4 - ps
Clocks
BIT_CLK frequency Feok - 12.288 - MHz
BIT_CLK period Telk_period - 81.4 - ns
BIT_CLK output jitter (depends on XTAL_IN source) - - 750 ps
BIT_CLK high pulse width Telk_nigh 36 40.7 45 ns
BIT_CLK low pulse width Teik low 36 40.7 45 ns
SYNC frequency Fsync - 48 - kHz
SYNC period Tsync_period - 20.8 - Us
SYNC high pulse width Tsync_high - 1.3 - ps
SYNC low pulse width Tsync_low - 195 - ps
Data Setup and Hold
Output Propagation delay from rising edge of BIT_CLK Teo - 6 12 ns
Input setup time from falling edge of BIT_CLK Tisetup 10 - - ns
Input hold time from falling edge of BIT_CLK Tihold 0 - - ns
Input Signal rise time Tirise 2 - 6 ns
Input Signal fall time Tital 2 - 6 ns
Output Signal rise time (Note 5, 7)|  Toyrise 2 4 6 ns
Output Signal fall time (Note 5, 7) Totall 2 4 6 ns
Misc. Timing Parameters
End of Slot 2 to BIT_CLK, SDATA_IN low (PR4) Ts2 pdown - .34 1.0 us
SYNC pulse width (PR4) Warm Reset Tsync_pra 11 - - ps
SYNC inactive (PR4) to BIT_CLK start-up delay Tsyncacik 162.8 350 - ns
Setup to trailing edge of RESET# (test mode) (Note 5)| Tsetuporst 15 - - ns
Rising edge of RESET# to Hi-Z delay (Note 5) Toft - - 25 ns

Notes: 7. BIT_CLK measured with 47 Q series termination and C| =50 pF.
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2. GENERAL DESCRIPTIO N

2.1 Overview
The CH4298is a Mixed-SignalAudio/ModemCodec AMC) bagd on the AC' 97 10 Spedfication,
andthe AC*97 2.0Extensons It is designed tobe paied witha digital contoller, typically located
on the PCbus The AMC Controller is responsble for all communicdionsbetween the 84298 and
the est of the ystem. The CS4298 fundionsasan analognixer, astereo audioADC, astereo audio
DAC, a dual modem AFEand a contl and digital 4ream inteface to tle AMC Controller. The
CHA2RB containghree distinct functionalsections Digital, Analog Audio,and AnalogModem.

The Digital Sctionincludes the AGLink registers, power managementuppat, SYNC detection
circuitry, and ACG-Link serial pot intefface logic. The Analog Audiosectionincludes theanalog in-
put multplexor (mux), stereo aitput mixer, sereo ADGCs, stereo DACs, and analog voimecortrols.

The Analog Modem ection ncludesdualdifferential ADCs, dual diferential DACs, analogloop-
bad logic, GPIO contol andstatus and powe down andvake-up logic.

2.2 Modesof Operation
The CS4298 hadour basc modesof operation. Eachmode dows varying functionalityto meeta
wide variety of software andhaidware configurations On powerup orsystem leset, the device &
verts to the bae confguration Mode 0.The audio ADC’'s and DACSs functiorality remainsfixed
for each mode pu the modem ADGs and DACs functionality changeper each confuration.
From a g/stem peispective, the device @n provide standad audb with modeam, two line interface,
speakephone,andfour channel @hancedaudio.

2.21 ModeO

Thisisthe déault operting mode ér the C54298.1t suppotsthe legay AC ‘97 audio modesf op-
eration including audio mixeADC’s, and DAC s. The modem confguration sippots a phone line
for modemADC/DAC1 and ahandet interfacefor modemADC/DAC2.

222 Mode 1l

This is the two phone line mode opeetion. It is Smilar to mode 0 but the modem ADQAC?2 is
interfaced © a £cond phonede inplace of the handst.

2.23 Mode 2

This mode &cilitates a full duplex spegkerphone mode of opeation. The ADC of modem
ADC/DAC?2 is conneted diectly to theaudio micophone inplace ofthe handst or line 2input.
This dedicdaed micophonecaptue path allowsthe hos controller to implement echoancellation
for handsreetelephoneopestion. The modem DAC2 is notusedin thismode.

2.24 Mode 3

Mode 3 isthe four chanel expan®n mode The modem AD@DAC pairs are utilized for enhaned
audio fundiondity. The modean DAC's are routed to thedternae line audio outputsproviding 2 al-
ditional audio channelsThe modemADC inputsmay beconnectd to the outpuof the analogstereo
input mixer for enhancedaudio efect pocessng or enhaned digital do&ing in anotebook appli-
cation.

12 DS315PP2
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3. DIGITAL SECTION

3.1 AC-Link

All communication with the Codec is estab-
lished with a5-wire digitd interfaceto theCon- | Digital AC'97 CODEC
troller chip asshown inFigure 7. All clocking Controller SYNC
for the ®rial communications synchronousto
the BT_CLK signd. BIT_CLK is geneated by
the pimary Codecand isused to dave the ©n- SDATA OUT
troller and any seconday Codegs, if applicable. -
An AC-link audio fame isasequence 0256 & SDATA_IN
rial bitsorganizedinto 13 gioupsreferred to as
‘dots’. One fame conists of one16-bit dot and RESET#
twelve 20-bit dots. During each adio frame,
data is passd bi-directiondly between the Co-
decand the ©ntroller. The input fame isdriv- Figure 7. AC-link Connedions

enfromthe Codec onthe SDATA IN line. The

output fame isdriven from the @ntroller SDATA_OUT line. Both input andutput framescontain
the sme numbeof bitsand ae organizel with the sme ‘slot’ configuration. The input and output
frame havediffering functionsfor each $ot. The Controller synchonizesthe beginning o frame
with the SYNC signal In Figure 9 he pogtion of each i locaion within the frame is noted. The
first bit postion in a newserial dataframeis FO andthe las bit postion in theserial dataframeis
F255.When SYNC goesadive (high) and issampled active by th€S4298(on the faling edgeof
BIT_CLK), both devicesire g/nchronized toanew rial data fame.The dataon the ®ATA_OUT
pin at thisclock edges the final bit ofthe previousframe’s serial data.On thenext lising edge of
BIT_CLK, the irst bit of Slot0 isdriven bythe Gntroller on the SDATA_OUT pin. The C34298
latchesin this data, ashefirst bitof the frame, onthe nexfalling edge oftheBIT_CLK clock sgnal.
The CGontroller is also responsble for issuing reset via the RESET# signd. After being eset, the Co-
decis responsble for flagging theController thatit is readyfor opesgtion &ter synchronizingits in-
temal fundions The AC-link sgnds may bereferenced to eitheb Voltsor 3.3 Volts. The C34298
mug use the same digiel supply voltageas the Controller chip.

BIT_CLK

3.2 Control registers
All read acceses to theCodecare genested byrequesing a register addess (index numberin sot
1 ofaSDATA_OUT frame The following SDATA_IN frame will contan the register content in its
slot 2. Thewrite opaation isidentica with theindex indot 1and the wite datam dot 2. The AC*97
Frame Ddinition section déail s the function ofead input and outputréme. Individual register de-
scriptionsare found inthe Register Interface section.

AC-97 Register Interface

The C34298implementsthe AC '97 Registers in accodance wih the AC '97 20 Soecfificaion. See
the Register Interfacesedion for detailsonthe C34298's register st.

DS315PP2 13
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4. ANALOG SECTION

Pleag refer to Figue 8, Mixer diagram, for a highlevel gaphical epresenttion of the CS4298 an-
alog mxer structure.

4.1 Audio Output Mixer
There ae two ouput mixes on the (54298.The dereo oufput mixersumstogeher the anéog out-
putsfrom the hput Mixer, 3D enhacementand the PG/ DAC output.The gereo output mix isent
to the UNE_OUT and ALT_LINE_OUT outputpinsof the C$4298.When tle deviceis set to Mode
3 orMode 02 and the BM in AC Mode ntrol (Index 5H) is set, the modem DAGutpus are
routedto ALT_LINE_OUT.

4.2 Audio Input Mux
The input multipéxor controls which analog input isent to theADCs. The output otthe input mux
IS conveted to dereo 18bit digital PGVl data andent to the AMC Controller chip in Sots3 and 4
of the AGLink SDATA_IN sgnal.

4.3 Audio Input Mixer
The inpu mixeris an analog miof theanaloginput sgnalssuch asMIC, LINE_IN, etc, and the
PCM Audio DAC output.The outputof the mixeris routed to the ADC InputMux, Audio Output
Mixer, and maybe outed tothe Modem ADC input.

4.4 Audio Volume Control
The volume contil registers of the AC '97 Regiserinterface ontrol andog inputlevel to the input
mixer, the nmaster volume level,and the alterate volume level. All analogvolume contols imple-
ment volumestepsat nomnally 1.5 B perstep. The analoginputsallow a mking range of+12dB
of ggnal gain® -34.5 B of signal attenudion. The analog output Yome contols allowsfrom 0dB
t0 -94.5 B of attenuation.
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5. AC ‘97

5.1 AC ‘97 Fame Definition

The ACLink is a bi-directional grial pot with thirteentime-division multiplexed kotsin each di-
rection.Thefirst dot is16 bitslong and temed the taglot. Bits in thetag dot detemine ifthe Wdec
Is ready and inaiae which,if any,otherdotscontain validdaa Slots1 throughll ae 2-bits long
and @n contain audio daté&lot 12 containglata to be wtten and read from GRO. The srial data
line isdefned fom te Controller’s perspective, NOT from the Audio Codec’s perspective.

5.2 AC-Link Seial Data Output Frame

In the ®rial dataoutput fame,data ispasedon theSDATA_OUT pin TO the CS4298 FRROM the
Contoller. Figure9 illustrates theserial port timing.

20.8 S
(48 kHz) g
Tag Phase #r Data Phase

me——6——1 G

Bit Frame Position: F255 FO F1 F2 : : : : F255 :
ali o
\ \ \ \ |

SDATA_OUT
\
| | | |
\ | | | |
| | | |

Bit Frame Position: F255 F12 F13 Fl4  F15 ‘ F16 F35 ‘ F36 | FS6  F57 | F76 | Fo7 F255 |
| |
soaTAN (0 ) HANVED €D €D 6D €D AN TN ) (DN ) §>@§§@<

Slot 0 Slot 1 Slot 2 Slot 3 Slot 4 Slots 5-12

Figure 9. AC-link Input and Output Framing
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5.3 AC-Link AudioOutput Frame

5.3.1 &rial Data Output SloTags(Sot 0)

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Valid | Slot1 | Slot2 | Slot 3 | Slot4 | Slot5 | Slot 6 | Slot 7 | Slot 8 | Slot 9 |Slot10 |Slot 11 [Slot 12 SCRA |SCRA
Frame| Valid | Valid | Valid | Valid | Valid | Valid | Valid | Valid | Valid | Valid | Valid | Valid 1 0

Valid FrameDetermines if any of the following slots contain either valid playback data for the Codec’s DACs, data
for read/write operation, or GPIO data. When set, at least one of the other AC-link slots contain valid
data. If this bit is clear, the remainder of the frame is ignored.

Slot [1:2] ValidIindicates valid slot data when accessing the register set of the primary Codec (SCRA[1:0] = 00). For
a read operation, Slot 1 Valid is set when Register Address (Slot 1) contains valid data. For a write op-
eration, Slot 1 Valid and Slot 2 Valid are set indicating Register Address (Slot 1) and Register Write Data
(Slot 2) contain valid data. The register address and write data must be valid within the same frame.
SCRA[1:0] must be cleared when accessing the primary Codec. The physical address of a Codec is
determined by the ID[1:0]# input pins which are reflected in the Extended Audio ID (Index 28h) register
and the Extended Modem ID (Index 3Ch) register.

Slot [3:11] Valid
If a Slot Valid bit is set, the named slot contains valid audio data. If the bitis clear, the slot will be ignored.
The definition of each slot is determined by the basic operating mode selected for the CS4298. For more
information, see the AC Mode Control (Index 5Eh) register.

Slot 12 ValidIf Slot 12 Valid is set, Slot 12 contains valid write data for the GPIO pins.

SCRA[1:0] Secondary Codec Register Access. Unlike the primary Codec, SCRA[1:0] indicate valid slot data when
accessing the register set of a secondary Codec. The value setin SCRA[1:0] (01,10,11) determines
which of the three possible secondary Codecs is accessed. For a read operation, the SCRA[1:0] bits
are set when Register Address (Slot 1) contains valid data. For a write operation, SCRA[1:0] bits are
set when Register Address (Slot 1) and Register Write Data (Slot 2) contain valid data. The write oper-
ation requires the register address and the write data to be valid within the same frame. SCRA[1:0] must
be cleared when accessing the primary Codec. They must also be cleared during the idle period where
no register read or write is pending. The physical address of a Codec is determined by the ID[1:0]# input
pins which are reflected in the Extended Audio ID (Index 28h) register and the Extended Modem ID (In-
dex 3Ch) register. The SCRAJ[1:0] bits are listed as the ID[1:0] bits in Slot 0 in the AC ‘97 specification.

5.3.2 Regider Address (Sot 1)

Bitl9 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[RW#| RI6 | RI5S | RI4 [RI3 [ RI2 [ RI1 [ RIO | |

R/W # Read/Write#. Determines if a read (R/W# = 1) or write (R/W# = 0) operation is requested. For a read
operation, the following Input Frame will return the register index in the Read-Back Address Port (Slot
1) and the contents of the register in the Read-Back Data Port (Slot 2). A write operation does not return
any valid data in the following frame. If the R/W# bit = 0, data must be valid in both the Register Address
(Slot 1) and the Register Write Data (Slot 2) during a frame when Slot [1:2] Valid or SCRA[1:0] are set.

RI[6:0] Register index/address. Registers can only be accessed on word boundaries; RIO must be set to 0.
RI[6:0] must contain valid data during a frame when the Slot 1 Valid or SCRA[1:0] are set.

DS315PP2 17
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5.3.3 Register Write Data (Sot 2)

Bit19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
|WD15[wD14/wD13/wD12|wD11]wD10] WD9 | WD8 | WD7 | wD6 | WD5 [ WD4 | wD3 | wD2 [ wD1 [ WDO | |

WDJ[15:0] Codec register data for write operations. For read operations, this data is ignored. If R/W# = 0, data must
be valid in both the Register Address (Slot 1) and the Register Write Data (Slot 2) during a frame when
the Slot [1:2] Valid = 11 or either SCRA[1:0] bit is set. Splitting the register address and the write data
across multiple frames is not permitted.

5.3.4 Playbadk Data (Sots 3-11)

Bit19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
|PD19]PD18|PD17|PD16|PD15[PD14|PD13|PD12|PD11|PD10] PD9 [ PD8 | PD7 | PD6 | PD5 | PD4 | PD3 [ PD2 [ PD1 [ PDO |

PD[19:0] 20-bit PCM playback (2's compliment) data for the left and right DACs, S/PDIF transmitter, or GPIO
pins. Any PCM data from the Controller less than 20 bits should be left justified in the slot and zero-
padded. Table 9 on page 35 lists the definition of each respective slot. The mapping of a given slot is
determined by the MD[1:0] bits found in the AC Mode Control (Index 5Eh) register.

5.3.5 GPIO Data (Sot12)

Bit19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| | | | | | | GP9 | GP8 | GP7 [ GP6 | GP5| GP4 | GP3| GP2 | GP1 | GPO | | | | |

GP[9:0] GPIO Output Date. Output data is transferred to the GPIO pins every frame in Slot 12.

5.4 AC-Link Audio I nput Frame

Inthe rial data inputfame, daais pased on the SDAR_IN pin FROM the CS4298to theAC '97
Controller. The dateormat for theinput rame isvery similar to the outputframe.Figure 9 illudrates
the serial pott timing.

5.4.1 &rial DatalnputSlotTag Bts (Sot 0)

Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Codec| Slot1 | Slot2 | Slot 3 | Slot4 | Slot5 | Slot 6 | Slot 7 | Slot 8 | Slot 9 |Slot10|Slot 11 {Slot 12
Ready| Valid | Valid | Valid | Valid | Valid | Valid | Valid | Valid | Valid | Valid | Valid | Valid

Codec ReadylIndicates the readiness of the CS4298's AC-link and Control and Status registers. Immediately after a
Cold Reset this bit will be clear. Once the CS4298'’s clocks and voltages are stable, this bit will be set.
Until the Codec Ready bit is set, no AC-link transactions should be attempted by the Controller. The
Codec Ready bit does not indicate readiness of the DACs, ADCs, Vref, or any other analog function.
Those must be checked in the Power Down Control/Status (Index 26h), Ext'd Audio Ctrl/Stat (Index
2Ah), and Ext'd Modem Ctrl/Stat (Index 3Eh) registers by the Controller before any access is made to
the mixer registers. Any accesses to the Codec while Codec Ready is clear is ignored.

Slot 1 Valid Tag
Indicates Slot 1 contains a valid read back address.

Slot 2 Valid Tag
Indicates Slot 2 contains valid register read data.

Slot [3:11] Valid Tag
Indicates Slot [3:11] contains valid capture data from the Codec’s ADC.

Slot 12 Valid Tag
Indicates Slot 12 contains valid read data of the GPIO Pin Status Register (Index 54h).

18 DS315PP2
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5.4.2 ReadBack AddressPort (Sot 1)

O Tre[Rs[relre[Rerilre T T T T T 1 T T T ]

RI[6:0] Register index. The Read-Back Address Port echoes the AC '97 Register address when a register read
has been requested in the previous frame. The Codec will only echo the register index for a read access.
Write accesses will not return valid data in Slot 1.

5.4.3 ReadBack Data Port (Sot 2)

Biti9 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
|RD15|RD14|RD13[RD12|RD11|RD10] RD9 | RD8 | RD7 | RD6 | RD5 | RD4 | RD3 | RD2 | RD1 | RDO | | | | |

RD[15:0] 16-bit register value. The Read-Back Data Port contains the register data requested by the Controller
from the previous read request. All read requests will return the read address in the Read-Back Address
Port (Slot 1) and the register data in the Read-Back Data Port (Slot 2) on the following serial data frame.

5.4.4 PCM Capture Data (Sot 3-11)

Bit 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
|cD17|CcD16|CD15|CD14|CcD13|CD12|CD11|CD10| CD9 | CD8 | CD7 | CD6 | CD5 | CD4 [ CD3 | CD2 [ CD1 | CDO | | |

CD[17:0] 18-bit PCM (2's compliment) data. The mapping of a given slotto an ADC is determined by the state of
the MD[1:0] bits found in the AC Mode Control (Index 5Eh) register.

5.4.5 GPIO Pin Satus(Sot 12)

Bit19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

| | | | | | |clo|cis|Gi7|Gie|[GI5[GM4[GIB[GI2]|GI1L]GIO | | | | IRQ |
GI[9:0] Status of the GPIO[9:0] pin.

IRQ Set when the GPIO generates a wake up or interrupt cycle. See GPIO Pin Wake Up Mask (Index 52h)

register.
The capture daain Slot [3:12]will only be vaid when therespedive dot valid bit is set in Slot 0.
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5.5 AC '97 Rest Modes

Three method®f resetting the (54298 asdefined in the AC’97 Specifcdion, are suppoted: Cold
AC’97 Reset, Warm AC’ 97 Resd, andAC ' 97 Ragister Resd. A Cold AC '97 Reset is required to
restart the AC-link when bit PR5 is set in the Power Down Control/Status(Index 26hyegister.

551 ColdAC ‘97 Reset

A Cold Reset is paformead byasserting RESET# in ac@rdance with theminimum timing pedfica-

tionsin theSeial Port Timingsedion. Onee de-as®rted, all of theCodec's registers will be reset to

their default poweron gates and the BT_CLK clock and SDATA_IN signalswill be reactivated.
Thetiming of powe-up/reset eventsis discussed in deail in the Power Managementsection.

552 Warm AC’'97 Reset

The CS1298 may als be eactivated whe the AC-link is poweed down (efer to the FR4 bit de-
scription in thePower Managemensedion) by aWarm Reset. A Warm Reset dlows the AC-link to
be reactivatel without losng information inthe Gdecs registers. Warm Reset is initiated when the
SYNCsignal isdriven high for at leas 1 psand then dven low in the abance ofthe BT_CLK clock
signd. The BIT_CLK clock will not restart until a least 2 nomd BIT_CLK clock periods
(¥ 162.8 n9) after theSYNC sgnal isde-asrted.

5.53 AC’97 Register Reset

The third reset mode provides a register reset to the C$4298. This is available only whe the
CHA298s AC-link is active and the @dec Ready bit isset. The audioand nodem subsdionsmay
bereset independentlyAny write to Reset (Index 00hYegister will reset theaudio subsedion while
any write to Ext'd Modem @Grl/Stat (ndex 3Eh) register will reset the moden subsedion. See the
respectiveregister desriptionsfor additond information.

5.6 AC-Link ProtocolViolation - Lossof SYNC

The C4298 isdesgned to handle SYN@rotocolviolations Thefollowing are situationswhele the
SYNC protocol haseea violated:

» The SYNCsdgnal isnot smpled highfor exadly 16 BIT_CLK clock cyclesat thestart of an
audio fame.

» The SYNCsdgnal isnot smpled highon the256th BT_CLK clock period after the previous
SYNC assertion.

* The SYNCsgnal goesactive hgh bebre the 256h BIT_CLK clock perod ater theprevious
SYNC assertion.

Upon los of synchronizaion with the @ntroller, the Gdec will mute all analog outputsnd clear

the Gdec Realy bit in the rial dda input frame untiltwo valid famesare deteted. During this

detection period, the decwill ignore all register readsandwrites and will discontinue thetrans

mission of POM capture data.
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6. REGISTER INTERFACE

Certain register locationschange dehition bagd on thebasc operating mode (Mode 03) selected
by the MD[1:0] bitsfound inthe ACModeControl (Index5Eh) register. The reset default is Mode 0.

CS4298

NRSI‘% Name D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO |Default
00h |Reset Mode 0 SE4 | SE3 | SE2 | SE1 0 ID8 | ID7 D4 0 0 0 0 [1990h
00h |Reset Mode 1 SE4 | SE3 | SE2 | SE1 0 ID8 | ID7 D4 0 0 0 0 [1990h
00h |Reset Mode 2 SE4 | SE3 | SE2 | SE1 0 ID8 | ID7 D4 0 0 0 IDO |1991h
00h |Reset Mode 3 SE4 | SE3 | SE2 | SE1 0 ID8 | ID7 0 0 0 0 0 [1980h
02h |Master Volume Mute ML5 |ML4 |ML3 |ML2 |MLL |MLO MR5 |MR4 |MR3 |MR2 |MR1 |MRO |8000h
04h | Alternate Line Out Volume | Mute ML |ML4 |ML3 |ML2 |MLL |MmLO MR5 |MR4 |MR3 |MR2 |MR1 |MRO |8000h
06h |Master Volume Mono Mute MM4 |MM3 |MM2 |MM1 |MMO |8000h
OEh |Mic Volume Mute 20dB GN4 |GN3 |GN2 |GN1 |GNo |8008h
10h |Line In Volume Mute GL4 |GL3 |GL2 |GL1 |GLO GR4 |GR3 |GR2 |GR1L |GRO |8808h
12h | CD Volume Mute GL4 |GL3 |GL2 |GL1 |GLO GR4 |GR3 |GR2 |GR1L |GRO |8808h
14h | Video Volume Mute GL4 |GL3 |GL2 |Gl |GLo GR4 |GR3 |GR2 |GR1L |GRO |8808h
16h | Aux Volume Mute GL4 |GL3 |GL2 |6l |GLo GR4 |GR3 |GR2 |GR1 |GRO |8808h
18h |PCM oOut Vol Mute GL4 |GL3 |GL2 |G6L1 |GLO GR4 |GR3 |GR2 |GR1L |GRO |8808h
1Ah | Record Select SL2 |sLL |sLo SR2 |SR1 |SRO |0000h
1Ch |Record Gain Mute GL3 |6L2 |Gl |GLo GR3 |GR2 |GRL |GRO |8000h
1E Record Gain Microphone |Mute GR3 |GR2 |[GR1 |GRO |[8000h
20h | General Purpose POP 3D MS LPBK 0000h
22h | 3D Control s3 |s2 |[st  |so |ooooh
26h | Powerdown Ctrl/Stat PR6 |PR5 |PR4 |PR3 |PR2 |PRL |PRO REF |ANL |DAC |ADC |000Fh
28h |Extd Audio ID ModeO |ID1 |IDO VRA |x000h
28h |Extd AudioID Model |ID1 |IDO VRA |x000h
28h |Extd Audio ID Mode2 |ID1 |IDO VRA |x000h
28h |Extd Audio ID Mode3 |ID1 |IDO LDAC |sDAC [cDAc VRA |x1COh
2Ah |Extd Audio Ctrl Mode 0 0000h
2Ah |Extd Audio Ctrl Mode 1 0000h
2Ah |Extd Audio Ctrl Mode 2 PRL MADC 0200h
2Ah |Extd Audio Ctrl Mode 3 PRK |PRJ |PRI LDAC |SDAC [cDAC 01Co0h
2Ch |PCM Front DAC Rate SR15 |SR14|SR13|SR12 [SR1l |SR10 [SR9 |SR8 |SR7 |SR6 |SR5 |SR4 |SR3 |SR2 |SRL |SRO |BB8Oh
2Eh |PCM Surround DAC Rate |SR15 |SR14|SR13|SR12 [SR1L |SR10 |SR9 |SR8 |SR7 |SR6 |SR5 |SR4 |SR3 |SR2 |SRL |SRO |BB8Oh
30h |PCM LFE DAC Rate SR15 |SR14 |SR13|SR12 [SR1L |SR10 |SR9 |SR8 |SR7 |SR6 |SR5 |SR4 |SR3 |SR2 |SRL |SRO |BB8Oh
32h |PCM Left/Right ADC Rate |SR15 |SR14 |SR13|SR12 [SR1l |SR10 |SR9 |SR8 |SR7 |SR6 |SR5 |SR4 |SR3 |SR2 |SRL |SRO |BB8Oh
34h |MIC ADC Rate SR15 |SR14|SR13|SR12 [SR1l |SR10 [SR9 |SR8 |SR7 |SR6 |SR5 |SR4 |SR3 |SR2 |SRL |SRO |BB8Oh
36h | Center LFE Volume Mute LFE5 |LFE4 |LFE3 |LFE2 |LFEL |LFEO |Mute CNT5 | CNT4 [CNT3|CNT2 [CNTL |CNTO [8080h
38h |LR Surround Volume Mute LSR5 |LSR4 |LSR3 |LSR2 |LSRL |LSRO |[Mute RSR5 | RSR4 |RSR3|RSR2 [RSR1 | RSRO |8080h
3Ch |Extd Modem ID Mode O |ID1  |IDO HSET LIN1 |x005h
3Ch |Extd Modem IDMode 1 |ID1 |IDO LIN2 x003h
3Ch |Extd Modem ID Mode2 |ID1 |IDO LINL |x001h
3C |Extd Modem IDMode3 |ID1 |IDO x000h
3g |BXtdModem Stat/c,\;'gdeo PRH |PRG PRD |PRC |PRB |PRA |HDAC|HADC DAC1 |ADC1 |MREF |GPIO |00CFh
3g |BXtdModem Stat/cglodel PRF |PRE |PRD |PRC |PRB |PRA DAC2 | ADC2 | DAC1 |ADC1 |MREF |GPIO |003Fh
3g |BXtdModem Stat/c,\;'(')dez PRH PRD |PRC |PRB |PRA |HDAC DAC1|ADC1 |MREF |GPIO |008Fh
3g |BXtdModem Stat/c,\;'(') o3 PRG PRC |PRB |PRA HADC ADC1 |MREF |GPIO |0047h
40 |Line 1 DAC/ADC Rate  |SR15 |SR14|SR13|SR12 |SR1l |SR10 |SR9 |SR8 |SR7 |SR6é |SR5 |SR4 |SR3 |SR2 |SRL |SRO |BB8Oh
42 |Line 2 DAC/ADC Rate  |SR15 |SR14 |SR13|SR12 |SR1L |SR10 |SR9 |SR8 |SR7 |SR6 |SR5 |SR4 |SR3 |SR2 |SRL |SRO |BB8Oh
44 |Handset DAC/ADC Rate |SR15 |SR14|SR13|SR12 |SR1L |SR10 |SR9 |SR8 |SR7 |SR6é |SR5 |SR4 |SR3 |SR2 |SRL |SRO |BB8Oh
46 |Line 1 DAC/ADC Level | Mute DAC3|DAC2 [DAC1 |DACO [Mute ADC3|ADC2 8080h
Table 1. Mixer Registers
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Re

Nur?] Name D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO |Default

48 |Line 2 DAC/ACD Level | Mute DAC3|DAC2 [DAC1 |DACO [Mute ADC3|ADC2 8080h

4A  |Handset DAC/ACD Level |Mute DAC3|DAC2 [DAC1 |DACO [Mute ADC3|ADC2 8080h

4C | GPIO Pin Configuration GCo |Gcs |Gc7 |Gee |Ges |Ge4 |GC3 |GC2 |GC1 |GCO |03FFh

4E | GPIO Pin Polarity/Type GP9 |GP8 |GP7 |GP6 |GP5 |GP4 |GP3 |GP2 |GPL |GPO |FFFFh

50 |GPIO Pin Sticky GS9 |GS8 |GS7 |GS6 |GS5 |GS4 |GS3 |GS2 |GSI |GSO |0000h

52 | GPIO Pin Walk-up Mask GW9 |GW8 |GwW7 |Gwe |GW5 |GWwa4 |GW3 |GW2 |GW1 |GWO |0000h

54 | GPIO Pin Status Gl9 |cie |ci7 |cl6 |GI5 |Gl4 |GI3 |Gl2 |GIT |GI0 |wxxxh

56 | Misc. Modem AFE Stat HSB2 |HSB1 |HSBO L1B2 |L1B1 [L1BO |0000h
Mode 0

56 | Misc. Modem AFE Stat L2B2 |L2B1 |L2BO L1B2 |L1B1 [L1BO |0000h
Mode 1

56 | Misc. Modem AFE Stat L1B2 [L1B1 |L1BO |000OK
Mode 2

Misc. Modem AFE Stat

56 NI 0000h

Cirrus Defined Registers:

5A Crystal Revision / Fab 1 1 1 0 0302h

5E | Slot Map Register EDM |EAM |DDM MD1 |MDO |0000h

68 S/PDIF Enable SPEN| V Fs L CC6| CC5 |CC4|CC3|CcCc2(cCcC1|CCO| Pre |Copy |#Audio| Pro |0000h

7Ch |Vendor ID1(CR) F7 |Fe |F5 |F4 |F3 |F4 |FL |Fo |s7 |s6 |ss |s4 |s3 |s2 |s1 |so |4352h

7Eh | Vendor ID2(Y-) 7 |16 |T5 |14 |13 |12 |TL |70 PID2 |PID1 |PIDO RID2 |RID1I |RIDO |5923h

Table 1. Mixer Registers (cont.)
22 DS315PP2

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5788135/CS4298-KQ.html

TRUSTE

6.1 Register Descriptions
6.1.1 Re=t (ndex 00h)

Mode D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 SE4 | SE3 | SE2 | SE1 | SEO 0 ID8 ID7 0 0 ID4 0 0 0 0
1 SE4 | SE3 | SE2 | SE1 | SEO 0 ID8 ID7 0 0 ID4 0 0 0 0
2 SE4 | SE3 | SE2 | SE1 | SEO 0 ID8 ID7 0 0 ID4 0 0 0 IDO
3 SE4 | SE3 | SE2 | SE1 | SEO 0 ID8 ID7 0 0 0 0 0 0 0

SE[4:0] 3D Stereo Enhancement Technique.
00110 - Crystal 3D Stereo Enhancement.

ID8 set 18-bit ADC resolution.

ID7 set 20-bit DAC resolution.

ID4 set Headphone out support. (Alternate Line Output)
ID1 set Dedicated Mic PCM.

Read-only dataMode 0,1 1990h
Mode 2 1991h
Mode 3 1980h
Any write tothisregister caugs the audio contl registers (Index 02h 38h)and theCrysta spedfic
registers (Index 5 - 68h)to bereset forcing them to thar deault state. The modecontrol bits
MD[1:0] of the AC Mode Mntrol (Index 5H) register are al® cleaed forcing the Wdecto Mode 0
configuration. Readsretumn configuration informationabout theaudio Wdec

6.1.2 Magder Volume(Index02h)

DI5 D14 D13 D12 D11 DO D9 D8 D7 D6 D5 D4 D3 D2 DI DO
| Mute | | ML [ ML4 | ML3 | ML2 | ML1 [ MLO | | | MR5 [ MR4 | MR3 [ MR2 | MR1 | MRO |
Mute Master mute for the LINE_OUT_L and the LINE_OUT_R output signals.

MLI[5:0] Master Volume control for LINE_OUT_L pin. Least significant bit represents -1.5 dB with 00000 = 0 dB.
The total range is 0 dB to -94.5 dB.

MR[5:0] Master Volume control for LINE_OUT_R pin. Least significant bit represents -1.5 dB with 00000 = 0 dB.
The total range is 0 dB to -94.5 dB.

Default 8000h, corresponding to 0 dB attenuation and mute on.

In Mode 3 the INE_OUT volumeis contioll ed by thelLeft Rght Suround (ndex38h)register in plac
of Magter Volume
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6.1.3 Alternate \blume (ndex04h)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

| Mute | | ML [ ML4 | ML3 | ML2 | ML1 [ MLO | | | MR5 [ MR4 | MR3 [ MR2 | MR1 | MRO |

Mute Master mute for the ALT_LINE_OUT_L and the ALT_LINE_OUT_R output signals.

MLI[5:0] Master Volume control for ALT_LINE_OUT_L pin. Least significant bit represents -1.5 dB with 00000 =
0 dB. The total range is 0 dB to -94.5 dB.

MR[5:0] Master Volume control for ALT_LINE_OUT_R pin. Least significant bit represents -1.5 dB with 00000 =
0 dB. The total range is 0 dB to -94.5 dB.

Default 8000h, corresponding to 0 dB attenuation and mute on.

In Mode 3 the AD_LINE_OUT volune is contolled by theLFE/CNT Volume (ndex36h) register
in place ofAlternate Volume..

ML[5:0)/ MR[5:0)/ MM[5:0] | ML[5:0]/ MR[5:0]/ MM[5:0
Write Read Gain Level
000000 000000 0dB
000001 000001 -1.5dB
111111 111111 -94.5 dB

Table 2. Alternate Line-Out and Master Mono Attenuation

6.1.4 Microphone ¥lume (ndex Om)

D15

D14 D13 D12 D11 D10

D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| Mute | | | | | | | | | 200B | | GN4 | GN3 | GN2 | GN1 [ GNO |
Mute When set, mutes MIC1/MIC2 signal.
GN[4:0] MIC1/MIC2 Volume Control. Least significant bit represents 1.5 dB with 01000 = 0 dB. The total range
is 12 dB to -34.5 dB.
20dB Enables 20 dB microphone gain block.
Default 8008h, 0 dB attenuation and Mute set.

This register contiols the gan level of the Microphone inputsurce to thelnput Mixer. It also con-
trolsthe+20dB gain blockwhich connets to theinput volume contiol and to thénput Recod Mux.
The slection of MIC1 or MIC2 input pinsis contolled bytheM Sbit in the General Purpos (Index
20h) register. The gan mapping or thisregisteris shown in Table 3.

GN4 - GNO Gain Level Mic Gain with 20dB =1
00000 +12.0dB +32.0 dB
00001 +10.5dB 30.5dB
00111 +1.5dB 21.5dB
01000 0.0dB 20.0dB
01001 -1.5dB 18.5 dB
11111 -34.5dB -14.5 dB

Table 3. Analog Mixer Input Gain Values
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6.1.5 Steeo Mmalog Mxer Input Gain(Inde<’s 10h - 18h)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| Mute | | | Gl4a [ 63 | G2 [ 6Ll | GLo | | | | GR4 [ GR3 | GR2 | GR1 [ GRO |
Mute When set mutes the respective input. Setting this bit mutes both right and left inputs.

GL[4:0] Left Volume Control. Least significant bit represents 1.5 dB with 01000 = 0 dB. The total range is 12 dB
to -34.5 dB. See Table 3.

GR[4:0] Right Volume Control. Least significant bit represents 1.5 dB with 01000 = 0 dB. The total range is 12
dB to -34.5 dB. See Table 3.

Default 8808h, 0 dB gain with Mute enabled.
Theeregisters contiol the gain level®f the analog inpudources to the hput Mixer. The andog in-
putsassociatedwith registers 10h-18h ae foundin Table 4.

Register Index Function
10h Line IN Volume
12h CD Volume
14h Video Volume
16h Aux Volume
18h PCM Out Volume

Table 4. Stereo Volume Register Index

6.1.6 Input Mux Selet (Index1Ah)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| | | | | | st2 | sL1 | sLo | | | | | | SR2 | SR1 | SRO |
SL[2:0] Left Channel ADC input source select.
SR[2:0] Right Channel ADC input source select.
Default 0000h, MIC inputs selected for both channels.
When cgpturing PQM data this register contiols the input MUX for the ADGs. Table 5 below lists
the possible valuesfor eadt input.

Sx2 - Sx0 Record Source
0 MIC
CD Input
Video Input
AUX Input
Line Input
Stereo Mix
Mono Mix
Not Available

Table 5. Input Mux Sdedion

N[OOI~ WIN|F
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6.1.7 Reoord Gain (ndex1Ch)

DI5 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| Mute | | | | L3 | 6L2 | GL1 | GLo | | | | | GR3 | GR2 | GR1 | GRO |
Mute When set, mutes the input to the ADCs.

GL[3:0] Left ADC gain. Least significant bit represents +1.5 dB with 0000 = 0 dB.
The total range is 0 dB to +22.5 dB.

GR[3:0] Right ADC gain. Least significant bit represents +1.5 dB with 0000 = 0 dB.
The total range is 0 dB to +22.5 dB.

Default 8000h, 0 dB gain with Mute on.

6.1.8 Reoord GainMicrophone (ndex 1H)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
[ Mute | l l l l l l l l l l [ Gm3 | Gm2 | GMm1 | GMo |
Mute When set, mutes the input to MADC2.

GM[3:0] Dedicated Microphone gain. Least significant bit represents +1.5 dB with 0000 = 0 dB.
The total range is 0 dB to +22.5 dB.

Default 8000h, 0 dB gain with Mute on.
This register is only avalablein Mode 2.

6.1.9 Generl Purpos (Index 20h)

DI5 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

[ PoP | [ 3D | l l l [ Ms [LPBK | l l l l l l |

POP PCM Output Path. By default, the PCM output is mixed prior to the 3D enhancement. When set, the
PCM output is mixed after the 3D enhancement.

3D 3D Enable. If set, enables the CrystalClear 3D stereo enhancement.

MS Microphone Select. Determines which of the two MIC inputs are passed to the mixer. When set, MIC2
input is selected; when clear MIC1 is selected.

LPBK Loopback. If set, enables Analog ADC/DAC Loopback Mode.

Default 0000h.

6.1.10 3D Control (Index 22h)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| l l l l l l l l l l l [ s3 [ s2 [ s1 | so |
S[3:0] Spacial Enhancement Depth. Spacial Enhancement is enabled by the 3D bit in the General Purpose

(Index 20h) register.
0000 - No spacial enhancement.
1111 - Full spacial enhancement.

Default 0000h, no spacial enhancement added.
The Sacial Enhancenents isnot avalable onthe ALT_LINE output when he codecs in Mode 3
or EAM is set. Seethe AC Mode Control (Index 5Eh) register for mare detail.
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6.1.11 Power Down Control/Status(Index 26h)
D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

| | PR6 | PR5 | PR4 | PR3 [ PR2 | PR1 | PRO | | | | | REF | ANL | DAC | ADC |

PR6 When set, the alternate line-out buffer is powered down.

PR5 When set, the internal master clock is disabled. The only way to recover from setting this bit is through
a cold AC ‘97 reset (driving the RESET# signal active).

PR4 When set, the AC link is powered down. The AC link can be restarted through a warm AC ‘97 reset using
the SYNC signal, or a cold AC ‘97 reset using the RESET# signal (the primary codec only).

PR3 When set, the analog mixer and voltage reference are powered down. When clearing this bit, the ANL,

ADC, and DAC bits should be checked before writing any mixer registers. Because the reference volt-
age is shared with the modem subsection, it will not power down unless the PRB bit is also set in the
Ext'd Modem Stat/Ctrl (Index 3Eh) register.

PR2 When set, the analog mixer is powered down (the voltage reference is still active). When clearing this
bit, the ANL bit should be checked before writing any mixer registers.

PR1 When set, the DACs are powered down. When clearing this bit, the DAC bit should be checked before
sending any data to the DACs.

PRO When set, the ADCs and the ADC input muxes are powered down. When clearing this bit, no valid data
will be sent down the AC link until the ADC bit goes high.

REF Voltage Reference Ready Status. When set, indicates the voltage reference is at a nominal level.

ANL Analog Ready Status. When set, the analog output mixer, input multiplexer, and volume controls are
ready. When clear, no volume control registers should be written.

DAC DAC Ready Status. When set, the DACs are ready to receive data across the AC link. When clear, the
DACs will not accept any valid data.

ADC ADC Ready Status. When set, the ADCs are ready to send data across the AC link. When clear, no data

will be sent to the Controller.

Default 0000h, all blocks are powered on. The lower four bits will eventually change as the Codec finishes an
initialization and calibration sequence.

The PR6:0] are powerdown contol for different £dionsof the Wdec. The REF, ANL, DAC, and
ADC bitsare statusbits which, whenset indicate thatapaticular secton of the Codeds ready After
the @ntroller receivestheCodec Realy bit in Slot 0,the® statusbitsmug be checked befewriting
to any mixe registers.
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6.1.12 Extended Aidio ID (Index 28h)
Mode D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 ID1 IDO VRA
1 ID1 IDO VRA
2 ID1 IDO VRA
3 ID1 IDO LDAC |SDAC|CDAC VRA

ID[1:0] Codec configuration ID. Primary is 00; Secondary is 01,10,or 11. This is a reflection of the ID[1:0]# con-
figuration pins. The state of the ID# pins are determined at power-up and are the inverse of the ID bits
in this register.

LDAC PCM LFA DAC. Indicates a LFE DAC is supported.

SDAC PCM Surround DAC. Indicates a Surround DAC is supported.

CDAC PCM Center DAC. Indicates a Center DAC is supported.

VRA Variable Rate Audio. This bit is clear indicating variable sample rates are not supported.

Read-only data Mode 0,1,2  x000h. Where x is determined by the state of ID[1:0] input pins.
Mode 3 x1COh.

6.1.13 Extended Audio Statug Control (Index 2Ah)
Mode D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0

2 PRL 0 MDAC [0 0 0

3 0 PRK PRJ PRI 0 0 LDAC |[SDAC |CDAC
CDAC PCM Center DAC Ready. When set, the Center DAC is ready.
LDAC PCM LFE DAC Ready. When set, the LFE DAC is ready.
SDAC PCM Surround DAC Ready. When set, the Surround DACs are ready.
MADC MIC ADC Ready. When Set, the dedicated Microphone ADC is ready.
PRI PCM Center DAC Disable. When set, the Center DAC is disabled.
PRJ PCM Surround DAC Disable. When set, the Surround DAC is disabled.
PRK PCM LFE DAC Disable. When set, the LFE DAC is disabled.
PRL Dedicated Microphone ADC Disable. When set, the MIC ADC is disabled.

Default Mode 0,1 0000h
Mode 2 0200h
Mode 3 01COh

CDAC, LDAC, SDAC, and MADC aeread onlybits.

28 DS315PP2

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5788135/CS4298-KQ.html

FRuSTED

6.1.14 PCM FrontDAC Rate (Index 2@)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| SR15 [ SR14 | SR13 | SR12 [ SR11 [ SR10] SR9 | SR8 | SR7 | SR6 | SR5 | SR4 [ SR3 | SR2 | SR1 [ SRO |

SR[15:0] Front DAC Sample Rate.

Default Read-only value BB80h, indicating 48 kHz sample rate.

6.1.15 PCM SuroundDAC Rate (ndex 2H)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| SR15 [ SR14 | SR13 | SR12 [ SR11 [ SR10] SR9 | SR8 | SR7 [ SR6 | SR5 | SR4 [ SR3 | SR2 | SR1 [ SRO |

SR[15:0] Surround DAC Sample Rate.

Default Read-only value BB80h, indicating 48 kHz sample rate.

6.1.16 PCM LFE DAC Rate (ndex 30h)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| SR15 [ SR14 | SR13 | SR12 [ SR11 [ SR10] SR9 | SR8 | SR7 | SR6 | SR5 | SR4 | SR3 | SR2 | SR1 [ SRO |

SR[15:0] LFE DAC Sample Rate.

Default Read-only value BB80h, indicating 48 kHz sample rate.

6.1.17 PCM LR ADC Rate (Index 32h)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| SR15 [ SR14 | SR13 | SR12 [ SR11 [ SR10| SR9 [ SR8 | SR7 | SR6 | SR5 | SR4 [ SR3 | SR2 | SR1 [ SRO |

SR[15:0] LR ADC Sample Rate.
Default Read-only value BB80h, indicating 48 kHz sample rate.

6.1.18 PCM MIC ADC Rate (Index 34)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| SR15 [ SR14 | SR13 | SR12 [ SR11 [ SR10| SR9 | SR8 | SR7 [ SR6 | SR5 | SR4 [ SR3 | SR2 | SR1 [ SRO |

SR[15:0] MIC ADC Sample Rate.

Default Read-only value BB80h, indicating 48 kHz sample rate.
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6.1.19 Center LFE Volume (ndex 36h)
D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

| Mute | | LFE5 | LFE4 | LFE3 | LFE2 [ LFE1 | LFEO | Mute | | CNT5 | CNT4 | CNT3 | CNT2 [ CNT1 [ CNTO |
LFE[5:0] LFE Volume. Least significant bit represents -1.5 dB with 00000 = 0 dB. The total range is 0 dB to -
94.5 dB.
CNT[5:0] Center Volume.Least significant bit represents -1.5 dB with 00000 = 0 dB. The total range is 0 dB to -
94.5 dB.
Default 8080h, indicating mute with 0 dB attenuation.
LFE[5:0]/LSR[5:0] LFE[5:0]/LSR[5:0]
CNTI[5:0]/RSR[5:0] CNTI[5:0]/RSR[5:0] Gain Level
Write Read
000000 000000 0dB
000001 000001 -1.5dB
111111 111111 -94.5 dB

Table 6. 6 Channd Volume Attenuation

6.1.20 LR SuroundVolume (Index38h)
D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

| Mute | | LSR5 [ LSR4 | LSR3 | LSR2 [ LSR1 | LSRO | Mute | | RSR5 | RSR4 | RSR3 [ RSR2 | RSR1 | RSRO |

LSR[5:0] Left Surround Volume. Least significant bit represents -1.5 dB with 00000 = 0 dB. The total range is O
dB to -94.5 dB.

RSR[5:0] Right Surround Volume. Least significant bit represents -1.5 dB with 00000 = 0 dB. The total range is O
dB to -94.5 dB.

Default 8080h, indicating O dB attenuation.

6.1.21 ExtendedModem D (Index 3@)
Mode D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 |1 IDO HSET LIN1
1 ID1 1DO LIN2
2 ID1 1DO LIN1
3 |p1 IDO
HSET Handset. Indicates handset ADC/DAC is supported.
LIN1 Line 1. When set, indicates 1st line is supported.
LIN2 Line 2. When set, indicates 2nd line is supported.
ID[1:0] Codec configuration ID. Primary is 00; Secondary is 01,10,or 11. This is a reflection of the configuration
pins. The state of the ID# pins are determined at power-up and are the inverse of the ID bits in this reg-
ister.

Default Mode O  x005h

Mode 1  x003h

Mode 2  x001h

Mode 3  x000h Where x is determined by the state of ID[1:0] input pins.
The Extendel Modem D isaread/writeregister tha identifies theCodec’ s modan capabilities. This
register reports the eaturesavailable basd on the bas opeating mode detenined by MD[1:0] of
AC Mode(Index5Eh) register. Writing any vaue to thislocation issues areset to themoden regis-
ters(Index3Ch-56h). Audio registers are not reset by a wiite tothis location.

NOTE: All GPIO registers (Index 46h-54h)are reset by any wite tothis location.
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|
6.1.22 ExtendedModem D (Index 3m)

Mode D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 PRH PRG PRD PRC PRB PRA HDAC [HADC DAC1 |[ADC1 |MREF |GPIO
1 PRF PRE PRD PRC PRB PRA DAC2 |[ADC2 |DAC1 [ADC1 |MREF |GPIO
2 PRH PRD PRC PRB PRA HDAC DAC1 |[ADC1 |MREF |GPIO
3 PRG PRC PRB PRA HADC ADC1 |MREF [|GPIO

PRH Handset DAC. When set powers down the Handset DAC.

PRG Handset ADC. When set powers down the Handset ADC.

PRF Line 2 DAC. When set powers down the Line 2 DAC.

PRE Line 2 ADC. When set powers down the Line 2 ADC.

PRD Line 1 DAC. When set powers down the Line 1 DAC.

PRC Line 1 ADC. When set powers down the Line 1 ADC.

PRB Modem Reference. When set powers down the modem reference. The modem and audio share a com-
mon reference. The reference will not power down unless PR3 of the Power Down Ctrl/Stat (Index 26h)
register is also set.

PRA GPIO. When set the GPIO pins are tri-state and powered down. Slot 12 is marked invalid if the AC-link
is active.

HDAC Handset DAC. When set indicates the Handset DAC is ready.

HADC Handset ADC. When set indicates the Handset ADC is ready.

DAC2 Line 2 DAC. When set indicates the Line 2 DAC is ready.

ADC2 Line 2 ADC. When set indicates the Line 2 ADC is ready.

DAC1 Line 1 DAC. When set indicates the Line 1 DAC is ready.

ADC1 Line 1 ADC. When set indicates the Line 1 ADC is ready.

MREF Modem Reference. When set indicates the modem reference is ready.

GPIO GPIO. When set the GPIO pins are ready. Slot 12 is marked valid.

Default Mode O  xOCFh
Mode 1  x03Fh
Mode 2 x08Fh
Mode 3 x047h Where x is determined by the state of ID[1:0] input pins.

PRA:H] are read/write bits that povide powemanageient of the modem AFEsubsdion. All re-
maining bitsare ead/only satus indicating modemughsystemsare ready for opestion. After reset
or issuing achange tahe MD[1:0] of AC Mode (Index 5H) register, the respedive status bits for
tha modewill be clea until thesubg/stem becomes ready.

6.1.23 Linel DAC/ADC Rate (Index40h)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| SR15 [ SR14 | SR13 | SR12 [ SR11 [ SR10] SR9 | SR8 | SR7 [ SR6 | SR5 | SR4 [ SR3 | SR2 | SR1 [ SRO |

SR[15:0] Line 1 DAC/ADC Sample Rate.
Default Read-only value BB80h, indicating 48 kHz sample rate.

6.1.24 Line2 DAC/ADC Rate (Index42h)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| SR15 [ SR14 | SR13 | SR12 [ SR11 [ SR10] SR9 | SR8 | SR7 [ SR6 | SR5 | SR4 [ SR3 | SR2 | SR1 [ SRO |

SR[15:0] Line 2 DAC/ADC Sample Rate.
Default Read-only value BB80h, indicating 48 kHz sample rate.
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6.1.25 Handst DAC/ADC Rate (Index 44h)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| SR15 [ SR14 | SR13 | SR12 [ SR11 [ SR10] SR9 | SR8 | SR7 | SR6 | SR5 | SR4 | SR3 | SR2 | SR1 [ SRO |

SR[15:0] Handset DAC/ADC Sample Rate.
Default Read-only value BB80h, indicating 48 kHz sample rate.

6.1.26 Linel DAC/ADC Level (ndex 46h)
D15 D14 D13 D12 Dil D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| Mute | | | | DAC3 [ DAC2 | DAC1 | DACO | Mute | | | | ADC3 [ ADC2 | | |
Mute[D15] Mute. Mutes the input of Line 1 DAC.
Mute[D7] Mute. Mutes the output of Line 1 ADC.

DAC[3:0] Line 1 DAC attenuation. Least significant bit represents 1.5 dB with 00000 = 0 dB. The total range is O
dB to -22.5 dB.

ADCJ[3:2] Line 1 ADC gain. Least significant bit represents 6 dB with 00 = 0 dB. The total range is 0 dB to +18 dB.
Default 8080h indicating mute with 0 dB attenuation or gain.

When EAM of the AC Mode @ntrol (Index5Eh) is st, the Line 1DAC attenugion iscontiolled by
ML[4:0] of the Alternate Volume (Index 04h)register.

6.1.27 Line2 DAC/ADC Level (ndex 48h)

D15 D14 D13 D12 D1l D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| Mute | | | | DAC3 | DAC2 | DAC1 [ DACO | Mute | | | | ADC3 | ADC2 | | |
Mute[D15] Mute. Mutes the input of Line 2 DAC.
Mute[D7] Mute. Mutes the output of Line 2 ADC.

DAC[3:0] Line 2 DAC attenuation. Least significant bit represents 1.5 dB with 00000 = 0 dB. The total range is O
dB to -22.5 dB.

ADCJ[3:2] Line 2 ADC gain. Least significant bit represents 6 dB with 00 = 0 dB. The total range is 0 dB to +18 dB.
Default 8080h indicating mute with 0 dB attenuation or gain.

When EAM of the AC Mode @ntrol (Index5Eh) is st, the Line 2DAC attenugion iscontiolled by
MR[4:0] of the AlternateVolume (Index04h)register.

6.1.28 Handst DAC/ADC Level (ndex 4A)
D15 D14 D13 D12 Dil D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| Mute | | | | DAC3 | DAC2 | DAC1 | DACO | Mute | | | | ADC3 [ ADC2 | | |
Mute[D15] Mute. Mutes the input of Handset DAC.
Mute[D7] Mute. Mutes the output of Handset ADC.

DAC[3:0] Handsetl DAC attenuation. Least significant bit represents 1.5 dB with 00000 = 0 dB. The total range
is 0 dB to -22 dB.

ADCJ[3:2] Handset ADC gain. Least significant bit represents 6 dB with 00 = 0 dB. The total range is 0 dB to
+18 dB.

Default 8080h indicating mute with 0 dB attenuation or gain.
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6.1.29 GPIO Pin Configuration (Index4Ch)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| o ] o ] o ] o] o] o [cecoa|ces]|aer|cee | Ges | Ges | Ges | Ge2 | Gel | Geo |
GC[9:0] GPIO Pin Configuration. When set defines the corresponding GPIO pin as an input
Default 03FFh
After a wld reset, power up, or modem egister reset (see ExtendedModem D (Index 3Ch)) al
GPIO pinsare confgured asnputs

6.1.30 GPIO Pin Polarity/Type @nfiguration (ndex 4Hh)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
[ 1+ | 12 ] 12 ] 1] 1] 1 [cpPo|cPs|GP7|GP6 ]| GPs| GP4 | GP3 ]| GP2] GP1] GPO |

GP[9:0] GPIO Pin Configuration. The definition of GP[9:0] changes based on the pin defined as an input or an
output by GC[9:0] of GPIO Pin Configuration (Index 4Ch).

Default FFFFh
When the GPIO pin isdefined & an input,its statusis reported in theGPIO Pin StatugIndex 54h)
register aswell asSlot 12

GCx GPx Function
0 0 Output CMOS drive
0 1 Output Open drain
1 0 Input Active Low
1 1 Input Active High (default)

Table 7. GPIO Input/ Output Configuration

6.1.31 GPIO Pin Sicky (Index50h)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

| | | | | | | GS9 | Gs8 | GS7 | GS6 | GS5 | GS4 | GS3 | GS2 | GS1 | GSO |

GS[9:0] GPIO Pin Sticky. If set, the GPIO pin input is latched.

Default 0000h
If a GPDis defined as'sticky” the input requires atranstion of the GPO input pih to st the core-
sponding bit inSot 12 andthe GPIO Pin StatugIndex54h)register. When “stcky” is sé the core-
sponding bitin GPIO Pin Polarity/Type Gonfiguration (ndex 4A) register detemines which edge
of the GRO pin will set Gl[x]. If GP[x] is s&t, alow to high transition sets the Gl[x] bit. A high to
low transtion sets GI[x] if GP[X] is clea. Once set, writing a0 to G[x] will clearthe “sticky” input.
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6.1.32 GPIO Pin Wakeup Mask (Index 4(h)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| | | | | | | Gwo | cws | Gw7 [ Gwe | Gws | Gw4 | Gw3 | Gw2 | Gw1 | Gwo |

GS[9:0] Wake up mask. If set, allow the GPIO input to generate AC-LINK wake up protocol.
Default 0000h

The C34298has the ability to generate a “wake up” cycle by atransition of a GPIO pin when the
AC-Link hasbeen powerd down.If amask bit is set, a one bang =t in the coreponding GO Pin
StatuqIndex 54h)will initiate awakeupinterupt. Bit 0 of SDATA_IN Sot 12will be %t indicating
a GPD interrupt. GPIO pinsmust be defned as‘input”, “sticky”, and the mdsset to allow a GPD
interrupt. The GPIO interrupt iscleaed by writing a0 to therespedive statusbit in GPIO Pin Staus
(Index 54hyegister.

6.1.33 GPIO Pin Satus(Index 54h)

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| | | | | | | Gcl9 [ cis | Giz|[ce | a5 | cla ]G3 Gl clt] aGlo]

GI[9:0] GPIO pin status. Reflects the state of all GPIO pins either input or output. If the GPIO pin is defined as
an output, the respective bit reflects the state of SDATA_OUT Slot 12. If the GPIO pin is defined as an
input, the reqister is reflected in SDATA_IN Slot 12. GPIO output pins cannot be accessed by Slot 1,2
register access, only by SDATA_OUT Slot 12.

6.1.34 Misc. Modem AE Status(Index56h)

Mode D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 HSB2 |HSB1 |HSBO L1B2  |L1B1 L1BO
1 L2B2 |L2B1  |L2BO L1B2  |L1B1 L1BO
2 L1B2  |L1B1 L1BO
3

HSB[2:0] Handset Loopback.
L2B[2:0] Line 2 Loopback.
L1B[2:0] Line 1 Loopback.

Default 0000h.

Loop Back Mode Function
HSB[2:0], L2B[2:0], L1B[2:0]

000 Disabled
001 Digital Loop Back
010 Local Analog Loop Back
011 DAC to ADC 1-Bit data Loop Back
100 Remote Analog Loop Back
101 AC-Link Loop Back

110-111 Not Used

Table 8. Misc. Modem Configuration
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6.1.35 AC Mode @ntrol (Index5Eh)

DI5 D14 D13 D12 DI D10 D9 D8 D7 D6 D5 D4 D3 D2 DI DO
| | | | | | EDM | EAM [ DDM | | | | | | [ mp1 | mDo |

DDM DAC Direct Mode. This bit controls the source to the line and alternate line output drivers. When set, the
Left and Right DAC directly drive the line and alternate line outputs by bypassing the audio mixer. When
clear, the audio mixer is the source for the line and alternate line outputs.

EAM Extended Audio Mode. When set the output of MDAC2 and MDAC1 are mapped to the ALT_LINE OUT-
PUT. The MDAC volumes are set by the Alternate Line Volume (Index 04h) register when in this mode.
EDM Extended Docking Mode. When set the output of the analog input mixer is routed to the MADC1 and

MADC?2 inputs. This allows any analog input mix to be digitized and routed to a second AC ‘97 codec
or allows the host controller to add effects processing to analog sources.

MD[1:0] Mode. Sets basic operating mode for the codec. This effects the mapping of the ADCs and DACs to AC-
LINK Slot locations. See the Mode of Operation subsection for additional detail. Table XXX below details
the Slot mapping.

Default 0000h

Audio | Audio | Audio | Audio | Modem | Modem | Modem | Modem

Mode | Definition | 5acq | pac2 | Apci | ADC2 | DACL | pAac2 | Aapci | apcz |CGP'©
) Left Right Left Right Line 1 Handset Line 1 Handset
0 Basic
3 4 3 4 5 11 5 11 12
) Left Right Left Right Line 1 Line 2 Line 1 Line 2
1 2 Line
3 4 3 4 5 10 5 10 12
Left Right Left Right Line 1 Handset Line 1 Mic
2 Speakerphone
3 4 3 4 5 11 5 6 12
Extended 4 Surmd | Surrnd Left Right Center LFE Line 1 Handset
3 Left Right
Channel
7 8 3 4 6 9 5 11 12

Table 9. Sot Assignments

6.1.36 S/FDIF Control (Index68h)
D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

[sSPEN] v | o | o | L [cce|ccs|ccacec3|cca]cece|ccol pre | Copy[#Audio] 0 |

SPEN S/PDIF Enable. When set, Slot 6 and Slot 9 are mapped to the SPDIF_OUT pin. When in Mode 3 and
SPEN set, data is not passed to Modem DAC1 and Modem DAC?2.

V Validity Bit. When set, this bit notifies the S/PDIF receiver that the subframe data is not suitable for con-
version.

L Generation Level.

CC[6:0] Category Code.

Pre Premphasis. If set, filter premphasis is 50/15 ps. If clear, premphasis is none.

Copy Copyright. When clear, copyright is asserted. If clear, copyright is not asserted.

#Audio #Audio valid. When clear, the data routed to the S/PDIF transmitter contains valid PCM data. For trans-

mitting all other compressed data formats, the #Audio bit must be set.
Default 0000h.
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6.1.37 VendorID1 (Index 7@)

DI5 D14 D13 D12 D1l D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
| F7 | r6 | F5 | F4 | BB [ F2 [ F1 | Fo | s7 | s6 | s5 | s4 | s3 | s2 | s1 | so |
F[7:0] First Character of Vendor ID.

43h - ASCII ‘C’ character.

S[7:0] Second Character of Vendor ID.

52h - ASCII ‘R’ character.
Read-only data4352h.

6.1.38 VendorID2 (Index 7)

D15 D14 D13 D12 D11 D10 D9

D8 D7 D6 D5 D4 D3 D2 D1 DO

| 77 | 76 | T5 [ T4 [ T3 [ T2 [ T1

TO | | PID2 | PID1 | PIDO | | RID2 [ RID1 | RIDO |

T[7:0] Third Character of Vendor ID.
59h - ASCII 'Y’ character.
PID[3:0] Part ID.
See Table10 below.
RID[2:0] Revision.

See Table10 below.
Read-only data5923h.

The twoVendor ID registers provide a meant detemine the manudctuer of the AC *97 Codec.
The first three byte®f the D registers contain the ASII code br the frst 3 letters of Crystal (CRY).
The final byte ofthe VendorID2 registeris divided into a PanD field and a Rvisionfield.Table 10

liststhe Pat ID’ s defined to dae.

PID3-PIDO Part Name
000 CS4297
001 CS4297A
010 CS4294 Rev C *
010 CS4298
011 CS4299

* D3 set

Table 10. Reg. 7Eh Defined Part ID’ s
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7. ANALOG HARDWARE DESCRIPTI ON

The an#og hamdware consst of a four line-evel gereo inputstwo slectable mono miaphone in-
puts two mono inputsa mono outputanddual,independent gereo lineoutputs This section de-
scribes the anabg hardware nealed b interfacewith these pns

7.1 Line-Level Inputs
The analog inputsonsst of four stereo analog inputand four mono inputsAs shown in Fgure 8,
the input to the AD&€comedrom the hput Mux which €lectsoneof the bllowing: Phone(Mono),
Aux, Video, CD, Micl orMic2 (Mono), Line,Steeo Output Mx, or the Mono Output Mx (Mono)
Unused analog inputshould beconnected togetha@nd th@ connected tlough a cpacitorto analog
ground ortiedto theVrefoutline directly.

The analog inpummixeris designed toaccommodateife gereo inputsand one monmput. These
inputsare: a gereo inelevel input(LINE), amono micophone inpu{MIC), astereo CD-ROM in-
put (CD), a gereo auxiliay line-level input AUX), and he PCM oufput from the DAG. Eachof the
stereo inputshas separate volume contols for each chaneland onemute contol for each leffright
pair. The mono mcrophone inpuhasone mué and onevolume contol.

The inputsto the output mixeare: theinput mixer output,the PCBeepmonoinput, andthe Phone
mono nput.

All analog inputsto the GG4298,including _GND, should be cpacitively coupled to the input
pins.

Since many andog levels can be asarge as 2V s, thecircuit shown in Figure 10 can beused to
attenuge the anéog inputby 6 dB(to 1Vrys) which is the maximum voltaye allowed for al the
stereo line-level inputs LINE_IN, AUX_IN, and VIDEO_IN.

The @D line-levd inputshave a extrapin, CD_GND,which providesa pgudodifferential inputfor
bothCD_L and CD_R. This pin takeghe common-modenoise out ofthe D inputswhen conneted
to the groundcoming fom the (D analog source. Connectingthe (D pinsasshown n Figure 11
providesextra attenuatiomf commonmode noie coming fomthe MROM drive, therebyproduc-
ing ahighe qudity signd. Onepercent resistors are recoommended since the better the resistors
match,the better the commormmode attenuation ainwantel signals If CD is not u®d, the inpus
shouldbe connected tbugh ACcapacitos to andog giound orconneted to Vrefout.

6.8 kQ 1.0 uF CDROM IN (All resistors 1%) —
}FR 6.8 kQ 1'OLF\’>CD|_
* 1.0 uF o ! -
A u o 3.4 kQ 2.0[pF ||
D—« S | —— CD_GND
6.8 kQ 110 . } } CD_R
X7 6.8 kQ 6.8 kQ 6.8 kQ 1.0 \F
6.8 kQ 3.4 ko 7 6.8 kQ
Figure 10. Line Inputs Figure 11 Differential CDROM In
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7.2 MicrophonelLeve Inputs
The micophone leveinputs MIC1 and MC2, includea slectable-34.5 B to +12 dB gain sage
for interfacing to an exteal microphone An additional 2GdB gain block isals available Figure 12
illustratesa sngle-ende&l microphoneinputbuffer circuit that will suppot lower gain mics The ar-
cuit in Figue 12 sippots dynamic mes and phantonpoweled mics that ug the rght channelr{ng)
of the jack for power..

7.3 Line Level Outputs
The analog outputestion povidesa gereo linefevel output and ant@rnate sereo linelevel output.
LINE_OUT L, LINE_OUT_ R, ALT_LINE_OUT_L, andALT_LINE_OUT R outputsshould be
cgpacitively coupledo external circuitry.

The mono outputMONO_OUT, can beused & eithera sum of the let and rght output chanrie
attenuged by 6 B to prevent clipping atdll scae or the selected MIC_IN signd. The mono out
channel canbe u®d to dive thePCintemal mono gpeakerusng anappoprate dive drcuit. This
appoach allowshetraditionalPCsoundsto be integrated withthe est of the audicsystem.The mute
control is independent othe line ouputsallowing the monachannel tomute the peaker without
muting theline outputs

Eachof the 5 analog outputsif used in thedesgn, require 680pF or larger NPO dielectic cgacitos

between the coresponding pin and AGNDEach analog output BC biased up to the \&fout volt-

agesgnal eference which isnominally 22 V. This requires that the output eithdye ACcoupled to
external circuitry (AC loadmust be geatr than10 kQ) or DC coupled to duffer op-amp biasd at

the Vrefout voltagegseeFigure 13 for the recommended headphone amyp cicuit).

+5 VA

U1A
8| 13 MC33078D
7

47 kQ

2.7kQ Y? 47 ka
AAA ]

4 — AGND
Los
5
*—072 . .068 pUF | +5VA 1
1 > ] ' o8 MC33078D

|0
\
X7R

1puF
220 pF 220 pF ) ' o
MIC1
6.8 kQ X7R
N L1
AGND 10 pF
COND 2 AGND

220 pF ,
AGND
/\/v\/47 kQ

Figure 12. PC ‘99 Microphone Pre-amplifier
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7.4 Consumer IEC-958 Digital I nterface(S/PDIF)

The C34298 sippotstheindudry standad IEC-958consumer digital intefface.Sometimeshis stan-
dad is referredto asS/PDF, whichrefersto anolderversion of this sandad. This output provides
an nterface,external to the PC, for storing digital CD-ROM) or playing dgital audo from digital
speakes. Figure 14 illugratesthe cicuit necesary for implementéion ofthe EC-958consumerin-
terface. The CHA298 iscapableof directly diving the voltagedivider for the 75Q interface.An op-
tional curentdriver is shown wheran increa® of the transmssion range ofthe coaxa circuitry is
required. An optional fberoptic circuit may beconnededdirectly b the C54298.

7.5 MiscellaneousAnalog Sigrals
The AFILT1 andAFILT2 pins mug have al000pF NPO capacitor(mug notbe snaller than 390
pF) to analog grund.Thes caacitoss, along with an intenal resistor, provide a snglepole low-
pasfilter at theinputsto the ADCs. By pladng theg filtersat the input to th&DCs, low-pasfilters
ateach analg input pn are notnecessly.

The REFFLT pin lowers the noig of the intenal voltage eference.A 1 uF (mugt notbegreaterthan
1 pF) and0.1 pF capacitorto analogground $iould beconnected wth a shot, wide traceto thispin.
No otherconnetion should be madegs any coupling onto thipin will degiade the analog péor-
mane of the Mdec.Likewise, digitalsignalsshould be kept awaydm REFFLT for Smilar rea®ns

220pF 100

) TDA1308
>1—
3
+
ANNA—— HP_OUT R

NPO ELEC 1/4 WATT

N
N
=]
53
=<

ALT_LINE_OUT_R
ALT_LINE_OUT_L »

N |-
N |-

10Q

_ - K HP_OUT L
680pF |680pF | |22PF ELEC 1/4 WATT

6 -
AG\D 7 |
Vrefout ¢ > 5 + 43
i l TDA1308
47KQ
0.1 1.0pF

AGND

39kQ 220uF

<

AGND

Figure 13. Headphones Driver
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The Vrefout pin istypicdly 2.2 V andprovidesa comnon mode ggnd for single-supply extenal
circuits. Vrefout only sippots light DC loadsand should be bufered if AC loading is neededFor
typicaluse, a0.1puF in paalel with a1 pF cgpacitorshould be connectea tVrefout

7.6 Power Sipplies

The powersuppliesproviding andog powershould beasclean asposible to minimizecoupling into
the analog ection which could degrde analog pé&rrmance.The pinsAVddl and AVdd2 spply
powe to all the ankpg drcuitry on the 54298.This 5 Volt andog supply sould be gaerated from
a voltage egulator(7805 typeonne&ted toa +12 Volt sipply. This helpsisolate the analog @uitry
from noise typicdly found ont+5 V digital supples which powermany digital cicuitsin aPCenvi-
ronment.A typical voltage regulatorcircuit for analog poweusng anMC78MO5CDT is shown in
Figure 15.

The digital powe pinsDVdd1 and DVdd2 $ould be conngted to thesamedigital supply asthe AC
'97 Contoller's AC-Link interface.Since thedigital inteface onthe C31298 may opete at either
3.3V or5V, properconnection othe® pinswill depend orthe digital powver supply ofthe AC '97
Contaller. connectiongvias). The AC-Link digtal intefaceconnedtion tracesshould berouted

+5V PCI
0.1 pF
1
= vee J-RCA-R4-PCB ols
DGND 5 1oh a2 v pc  SPDIFO 4G —
SPDIFO 2 Al 2 3l |~ DoND
374 1 L 8.2K
20
GND 90.9 1pF T 1 _s7
9 ~ls
SN75179D 4 5 é ott—
DGND =
TOTX-173  GnD
DGND DGND
Figure 14. |EC-958 | nterface Examples
+12VD +5VA
I MC78MO5CDT
LN out 3
L GND i _*ELEC
—Lysv ELEC Y5V 10pF
0.1uF 10uF o_lpT
2
— N
DGND AGND
Figure 15. VoltageRegulator
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such thatdigital groundplanelies underneah the® sgnds (on the intemal ground laye) from the
AC '97 Controller continuougy to theCS4298.

7.7 Hybrid | nterface

Figure 16 indicates the equired components$or the £conday side ofthe hybid circuity required
for the C34298.The multiple confgurationsrequired for the lineinterface ae beyond the sopeof
thisdocumentPleag contat Crystal applicationengineeing for additionalinformation.

T™>+ < T
Rb1
10k Rt1
1% 140
R2_1
- 1%
Rx+ <_1
6650 ~~~_ Cblock
1% 47 yF
T1
671-8039
) S
Caa —— Co_lpf | Line Line
1000 pF /TN 0.033 pF /T Interface
MIDCOM
R2_2
RX- (]
6650 i{g
1% 1%

Rb2
10 k
1%
- <

Figure 16. Hybrid Circuit Secondary
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8. PIN DESCRIPTIONS

FLTI 57 56 FLT3D
FLTO 58 55 AVss5

GPIO9 59 54 HRX-

GPIO8 @60 53 HRX+
GPIO7/TP3 g1 52 AVss4
GPIO6/TP2 62 51 HTX-
GPIO5/TP1 63 50 HTX+
GPIOATPO 64 \ / 49 AVdd4

GPIO3 1 \ / A8 AVss3

GP|02 2 \[ 64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 ]/ 47 MTX'

GPIO1 3 \{; 13}/ 46 MTX+

GPIOO 4 \3 45}/ 45 AVdd3

Dvddl 5§ ﬁ;; ll. 45¢ 44 MRX-

XTL_OUT 6 \{Z @) =I| “ .43 MRX+
XTLIN 7 —_ [, 48 @ .l. w]_— 42 1DO#
DVssl 8 —— (s 55 0N N «a—— 41 ALT_LINE_ OUT R
SDATA_ OUT 9 — ¢ = 3 @ .'l “O——— 40 ALT_LINE_OUT L
BIT_CLK 10 ﬁﬁ’ I 2 W 22% 39 AVss2
DVss2 11 /[12 O lI. 37]\ 38 Avdd2
SDATA IN 12 /Eij |‘g 223\ 37 LINE_OUT_R
Dvdd2 13 /{15 34}\ 36 LINE_OUT L
RESSYEI\-IFC-?; ig ﬁls 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33% gz ,IA\DFlL#frz
S/PDIF_OUT 16 / \ 33 AFLT1

BCM# 17 32 Vrefout

AUX_L 18 31 REFFLT

AUX_R 19 30 Avssl

VIDEO L 20 29 Avddi

VIDEO R 21 28 LINE_IN_R
CD L 22 27 LINE_IN_L

CD_GND 23 26 MIC2
CD R 24 25 MiC1
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Digital 1/0 Ans

RESET# - AC '97 Chip Reset, Input

This adive low signalis the agnchronous Cold Reset inputto the C54298. The CS4298 mus
be leset before it can enter nomal opeating mode.When the PR bit of register 26h isset, the
RESET# rising edge will be usd as an AC‘97 21 Warm Reset only, preserving register
values.

SYNC - AC-link Serial Port Sync pulse, Input

This signd is the serial port timing signd for the AC-link of the C$4298. Its peiod is the
reciprocd of the sample rate of the CS$4298, 48&Hz. This signal is generated by the AC’97
Controller and is synchronousto BIT_CLK. SYNC is al®o an asg/nchmonousinput whenthe
C$4298 is in a PR4 poverdown date andis configured as a ptimary codec. A series
terminating esistor of 47 Q should be conneted on thissignal clo® to the deice diving the
signal.

BIT_CLK - AC-link Serial Port Master Clodk, Input/Output

This input/output ggnal contols the master clock iming for the AC-link. In code pimary
mode,this Sgnal isan outputl2.288MHz clock signalwhich is divided davn by two from the
XTL_IN input clock pin.In codec gconday mode,this sgnal is an input whichcontols the
AC-link seral interface.In BIT_CLK mode,this signal geneates all internal clocking including
the AC-link serial interfacetiming. A seriesterminating resistor of 47Q shoud be conneted
on ths ggnal clog to the &4298 in pimary mode orcloe to the BT _CLK source if in
seconday mode.

SDATA_OUT - AC-link Seial Data Input Stream to AC ‘97, Input

This input sgnal tiansmits the contol information and digal audio outputstreamsto be sent
to the DACs. The data is clocked into the CS4298 on thedling edge of BIT_CLK. A series
terminating esistor of 47 Q should be conneted on thissignal clo® to the deice diving the
input.

SDATA_IN - AC-link Serial Data Output Stream from AC ‘97, Output

This oufput sgnal tansnits the gatus inbrmation and digal audio input sreamsfrom the
ADCs. The daa is clocked out of the C$4298 onthe iising edg of BIT_CLK. A series
terminating esistor of 47Q shoutl be connectedn this sgnal & cloe to the (4298 as
possible.

XTL _IN - Crydtal Input

This pin acceps either a crystal, with the other pin atached © XTL_OUT, or an external
CMOSclock. XTL_IN mug have acrystal or clock ource attaded for properopeition except
when opedting in BIT_CLK mode. The ciystal frequency musbe 24.576MHz and deggned
for fundamental modeyaallel resonance opestion.
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XTL_OUT - Crystal Output

This pin is used or a ciystal placed beween his pin and XLT_IN. If anexternal clock is used
on XTL_IN or the codec isin BIT_CLK mode this pin mug be let floaing with notraces or
componentzonneted to it.

ID1#,1D0# - CodeclD, Inputs

These pins ®lect thecodeclD and modke of opestion for the CS4298. They are sampled afer
the iising edge of RESET# and notused after. Thes inputshave intemal 100kQ pull-upsand
should beleft floating br a logic O or tied to analog gound for a logic 1 The pinsutilize
inverted logic,so the condition ofboth pinsfloating ®ts the odec to pimary mode while ay
other combination ets the @dec to aseconday mode In primary mode the codec isalways
clocked from an etemal ciystal or an etemal o<illator connected to the XTL_IN and/or
XTL_OUT pins with BIT_CLK as an output.In ssconday mode,the clocking mechanis is
detemined by the $ate ofthe BCM# pin with BIT_CLK alwaysbeing an input.

BCM# - BIT_CLK M ode, Input

This pin slectsthe conday mode clocking mechaism. BCM# is sampled after the rising
edge ofRESET# and not usd ater. In codecseconday mode (D1# and or IDO# giounded)
grounding thisinput will select BIT_CLK mode.In this mode,BIT_CLK is defined asan input
and allintemal timing will be derived from theBIT_CLK signal and naonnetions should be
made to XTAL_IN and XTAL_OUT. When BCM# is floating, dl timing will be derived from
the XTAL_IN pin. In this cag, XTAL _IN mug be gncronousto BIT_CLK. In primary mode,
BCM# musg be let floding.

SPDIF_OUT - Sory/Phillips Digital Interface, Output

This pin generates IEC 958 consmer compatible §PDIF) digital outputfrom the CS4298
usng output sots 6 and 9 when the SPBIEN bit in register 68h isset. For use with consimer
audio equipmentthe output may beised to drive an RS422A compliant inteface thiough an
isolation tangormer, or a CR1201 compliant inteface though a TOSLINK module. When
SPDIF_OUT is not being ued thisoutput isdriven to a logicO'.

GPI10[9:0] - General Purpose Input/Output

These GPD pinsare used to ontrol modem DAAs and othediscrete digital functions When a
GPIO pin is conigured asan input,it behaes as a Schmitt tigger input with 350mV of
hysteress at 5V and 220mV of hysteress at 33V. When a GPD pin in confgured as an
output, it may fundion asa noma CMOS output 4 mA drive) or as an opendrain oufput.
GPIO pins power up in the high impedancsate (ri-state)
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.2 Analog VO Pins

MIC1 - Analog Mono Source, Input

This analog input isa monophonic @urce to the analogutput mixer. It is intendel to be ued
as a dektop miciophone connection to thaudio subg/stem. This input is MUX selectable to
the inpd mixer with the MIC2 input urce. The maxinum allowable input is 1Viyus
(sinusoidal). If the 20dB intemal bood is emablad, the maxmum allowable input is
100mVRpms (snusoidd). This input is intemally biased at the Vefout voltage eference and
requires AC coupling to exarnal drcuitry. If this input isnot u®d, it should be AC coupled to
analog gound.

MIC2 - Analog Mono Source, Input

This analog input isa monophonic @urce to the analogutput mixer. It is intendel to be ued
asan altemate micophoneconnection to the audiaBs/stem. This input isMUX selectable to
the inpd mixer with the MIC1 input urce. The maximnum allowable input is 1Vgyus
(sinusoidal). If the 20dB intemal bood is emablad, the maxmum allowable input is
100mVRpms (sinusoidal).This input is intemally biased at the Vefout wltage eference and
requires AC coupling to exarnal drcuitry. If this input isnot u®d, it should be AC coupled to
analog gound.

LINE_IN_L and LINE_IN_R- Analog Line Source, Inputs

These inputs form a dereo input pair to the C34298. The maximum allowable input is
1 Vrms (sinusoidal). These inpus are intemally biased at theVrefout wltage reference. AC
coupling to extemal circuitry is required. If the® inputsare notused, they shoud both be
connected tdhe Vrefout pin or both AC coupled, with separate AC couplingcaps to analog
ground.

CD_L and CD_R - Analog CD Source, Inputs

These inpus form a stereo input pairto the C34298.1t is intendel to be usd for the Red Book
CD audo conrection to theaudo subgstem. The maxmum allowable inpu is 1Vrus
(sinusoidal). These inputsare intenally biased at the Vrefout voltage eference. AC coupling to
extemal circuitry is required. If these inpus are not ugd, they $iould boh be connectkto the
Vrefout pin orboth AC coupled,with separate AC couplingcaps to analog gound.

CD_GND - Analog CD Common Source, Input

This analoginput is usd to remove common modenoie from Red Book CD audio signals
The impedance onthe input sgnal pah should beone halfthe impedane on theCD_L and
CD_R input pathsThis pin requires AC coupling to extrnal circuitry. If this input isnot used,
it should be conneed to the Vrefout pin orAC coupled to analog gund.
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VIDEO_L and VIDEO_R - Analog Video Audio Source, Inputs

Thes inputsform a gereo input pairto the C54298. 1t is intended tobe used for the audio
signal outputof a video deice The maximumallowable nput is1Vgys (Sinusoidal). These
inputs are intemally biased at theVrefout wltagereference. AC coupling to etemal circuitry
Is required. If these inputsare notused, they shoutl both be connected to th&efout pn or
both AC coupled,with separate AC coupling capsto analog gound.

AUX L and AUX_R - Analog Auxiliary Source, Inputs

The=e inputsform a dereo inputpar to the (G4298. The maximum allavable input is1Vgys
(sinusoidal). These inputsare intenally biased at the Vrefout voltage eference. AC coupling to
extemal circuitry is required. If these inpus are not ugd, they $iould boh be connectkto the
Vrefout pin orboth AC coupled,with separate AC couplingcaps to analog gound.

LINE_OUT_L and LINE_OUT_R - Analog Line Level Outputs

Thes sggnalsare analog outputérom the sereo outputmixer. The full scale output vltage for
output isnominally 1 Vg\ys and is internally biased at the Vrefout voltage reference. It is
required to eitherAC couple thes pinsto extemal circuitry or DC couple them t@ buffer op-
anp biased atthe Vrefout voltage. Thesepins need a680pF NPO capador attached b anabg
ground.

ALT_LINE_OUT_L and ALT_LINE_OUT_R - Analog Alternate Line Level Outputs

Thes sggnalsare analog outputérom the sereo outputmixer. The full scale output vltage for
each oyput is nomnally 1Vgys and s internally biased athe Vrefout voltage reference It is
required to eitherAC couple thes pinsto extemal circuitry or DC couple them t@ buffer op-
anp biased atthe Vrefout voltage. Thesepins need a680pF NPO capador attached b anabg
ground.

.3 Filter and Reference Ans

REFFLT - Internal Reference Voltage, Input

This is the voltage reference used internal to the pat. A 0.1 uF and a JuF (mud not be lager
than 1pF) capacitor with short, wide traces mud be connected to this pin. No other
connectionshould be made to thigin.

Vrefout - Voltage Reference, Output

All analog inputs and outputsare eentered apund Vrefout which is nominally 22 Volts. This
pin may be used © level shift extenal drcuitry, hovever any extenal loadng shoud be
buff ered.

AFLT 1 - Left Channel Antialiasing Flter Input
This pin needsa 390pF NPO capacitoattached to analog gund.

AFLT 2 - Right Channd Antialiasing Filter Input
This pin needsa 390pF NPO capacitoattached to analog gund.
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FLT1 - 3D Filter Input

A 1000pF capaitor mug be attached betweethis pin and FIO if the 3D finction isused.

FLT O - 3D Hilter Output
A 1000pF capaitor mug be attached betweethis pin and FI if the 3D ftinction isused.

FLT3D - 3D Filter
A 0.01 pF capacitormust be attachedrdém this pin to AGND if the 3D finction isused.

8.4 Modem/Telephony

MRX+, MRX- - Modem Line Differential Receiw, Inputs

This differential input leceve par connets to a 2-to 4-wire hybid corverter or an intgrated
DAA and is used to sample the anéog phone linesignal. The maximum #til scde differential
input is 3.0Vp-p. Thexe pinsmay be ugd in sngle endeddshion by connecting the input to
MRX+ and AC-groundng the MRX- pin, or by tying ane of the two inpts to Vrefout to
provide DC-biagng.

HRX+, HRX- - Handset Differertial Receve, Inputs

This differential input recave pair connectsto a 2-to 4wire hybrd conwerter and isused to
communicate wih thelocd hand®t. Thes input pinsmay also be ugd tointerfaceto a second
telephone lie. The maximum tll scale diferential nput is3.0Vp-p. These pinsmay be used
in sngle endedfashion by conneting the inputto HRX+ and AC-grounding theHRX- pin, or
by tying one ofthe two inputsto Vrefoutto provide DGhiasng.

MTX+ , MT X- - Modem Line Differential Transmit, Outputs

This differential transnit output pairr connecs the a 2 to 4-wire hylrid converter or an
integrated DAA and isused b transmit over the analog phone line.The maximumfull scale
differential output is5.6Vp-p (MTX+ to MTX-). Each output pin is intemally biased atthe
Vrefout wltage. These pinsmay be ued in single ended ahion by usng oneleg of the
differential output pair The maximum outputdr ead pin is 2.8Vp-p or 1.0Vrms.

HT X+, HT X- - Handset Differential Tranamit, Outputs

This differential transnit output pair connecs the a 2 to 4-wire hylrid converter or an
integrated DAA and isused b transmit over the analog phone line.The maximumfull scale
differential output is5.6Vp-p (HTX+ to HTX-). Each output pinis intemally biased at the
Vrefout wltage. These pinsmay be ued in single ended ahion by usng oneleg of the
differential output pair The maximum outputdr ead pin is 2.8Vp-p or 1.0Vrms.
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.5 Power Supplies

Dvddl, Dvdd2 - Digital Supply Voltage

These pinsprovide the digital apply wltage br the AC-link section ofthe C54298. These pins
may be tied to +5V digital or to +33V digital. The C34298 and digitd controlla’s AC-link
should $are acommon dyital supply.

DVssl, DVs2 - Digital Ground

Thes pinsare the digital gpund conneton for the AC-link section of the C54298. The pins
should be islated fom analog gyund curents

Avddl, AVdd2, Avdd3, Avdd4 - Analog Supply Voltage

These pins provide the analog supply wltage for the analogand mixed signal sectionsof the
CHA298. Thes pins mus be tied to +5/ andog supply. It is strongly recommended that A3
be genested from a \oltage egulator to ensire proper suppy currents and noig immunity
from the rest of the sysem

AVsdl, AVs2, AVsS3, AVsd, AVsS - Analog Ground

These pirs are the gound connectioffior the analogmixed sgnal,and sibgrate sectionsof the
CHA298.Thes pinsshould be islated fom digital gound curents

48 DS315PP2

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5788135/CS4298-KQ.html

FRuSTED
' 44 ) 4 o 8// 4 CS4298

]
9. PARAMETER AND TERM DEFINITIONS

AC 97 Specifcation

Refers to the Audio Codec'97 Comporent Speification Ver 2.1 published by Intel®
Corporation [].

AC '97 Cortroller or Controller

Refers © the contol chip which interfacesto the Codecs AC-link. This hasbeenalso caled
DC 97 for Digital Controller ‘97 [].

AC '97 Regsters or Codec regsters
Refers to the 64field register map deiined in the AC97 Sedfication.

ADC

Refers to a sngle Analogto-Digital conveter in the dec “ADCSs’ refers to the gereo pairof
Analog+to-Digital conveters.

DAC

A single Digital-to-Andog conveter in the dec“DACS’ refers to the sereo pairof Digital-
to-Andog monveters.

SRC
Sample Rte conveter. Convets data deved at onesample ate to a difering smple rate.

Codec

Refers to the tip containing the ADCs, DACs, and analog mixein this daa ded, the dec
IS the C34297A9.

FFT
Fag Fouier Trangorm.

Reslution
The numberof bitsin the output wais to the DA, and in the input wais to the ADG.

Differential Nonlinearity
The worst ca® deviation from the ideal code widthUnits in LSB.

dB FS A
dB FS isdefined asdB relative to full-scale. The “A” indicates an A weighting ifiter wasused.
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Frequency Response (FR)
FR is the deiation in sgnal level veses frequancy. The O dBreference point isl kHz The
amplitude comer, Ac, lists the maximum deviation in amplitde above and below the 1 kHz
reference point. The listed minimum and maximum requenciesare guamlnteed to bewithin the
Ac from minimum fequency to maimum frequency inclusve.

Dynamic Range OR)
DR is the etio of the RS full-scale sgnd leve divided by the RIS sum of the noig floor,
in the presenceof a signal, avdlable at any ingant intime (no changen gain ttings between
measirement$. Measured overa 20 Hz to 20 kHz bandwidth with units dB FS A.

Total Har monic Distortion plus Noise (THD+N)
THD+N is the atio of the RMS sum of all nonfundamentalrequency componentdivided by
the RMS full-scale sgnal level.lt is teged usng a-3 dB FSinput sgnal andis measired over
a 20 Hz to 20 kHz bandwidth with units dB FS.

Signal to Noise Rato (SNR)
SNR, smilar to DR is theratio of an abitrary snusoidal input sgnd to the RMS sum of the
noise floor, in the pesenceof a sgnal. It is measired overa 20 Hz to 20 kHz bandwidth with
unitsin dB.

SPDIF
Sory/Philli ps Digital Interface. This interface was established as a means of digitally
interconnecting consumer audio equipnent. The documendtion for SPPDIF has been
superseded by the EC-958 consimer digital inteface document.

Interchannd | soktion
The anount of 1 kHz ggnd present on the output othe gounded ACcoupled line input
channel with 1 kHzQ dB, sgnal pesnt on the otheline input channelUnits in dB.

Interchannd Gain Mismatch

For the ADCs, the differencein input voltage to gean equalcode on both ltannels For the
DACs, the diference in ouput voltagesfor each bannelwhen bob channed are fed the same
code.Units in dB.

PATHS
A-D: Analog n, through the AC, onto the erial link.
D-A: Seiral inteface inputsthroughthe DAC to the analog output.
A-A: Analog n to Andog out @nalog mixe}.

10.REFERENCES

Intel, Audio Codec 97 Component Spedifation Revision 2.1,May 22,1998.
http://devd ope.intel.com/pc-sipp
Iplatform/ac97
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11.PACKAGE DIMENSIONS

64L TQFP PACKAG E DRAWING
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INCHES MILLIMETERS
DIM MIN MAX MIN MAX
A 0.063 1.60
Al 0.002 0.006 0.05 0.15
B 0.007 0.011 0.17 0.27
D 0.461 0.484 11.70 12.30
D1 0.390 0.398 9.90 10.10
E 0.461 0.484 11.70 12.30
E1l 0.390 0.398 9.90 10.10
e* 0.016 0.024 0.40 0.60
L 0.018 0.030 0.45 0.75
O 0.000° 7.000° 0.00° 7.00°
* Nominal pin pitch is 0.50 mm
Controlling dimension is mm.
JEDEC Designation: MS026
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