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FEATURES CrystalC lear™
W AC’97 1.03 Compatible SoundFu sion ™ Audio
B 'ndus try Leading Mixed Signal Technology Codec '97
I 18-bit stereo full -duple x Codec with fixed 48 kHz

sampling r ate

B Four analog li ne-level stereo input s for conne c-
tion from LINE IN, CD, VIDEO and AUX

I Two analog line-level mono i nputs for speaker-
phon e and internal PC Beeper

Il Mono microphone input s witc hable from two
external sources

Il High quality differential CD input
Il Dual Stereo line level output s
B Extensive power management s uppor t

B Meets or exceeds Microsoft’s® PC'97 and PC'98
audio pe rformance requirements.

ORDERING INFO
CS4297-KQ, 48-pin TQFP, 9x9x1 mm
CS4297-JQ, 48-pin TQFP, 9x9x1 mm

DESCRIPTION

The CS4297 is a AC’'97 1.03 compatible stereo au-
dio Codec designed for PC multimedia systems.
Using the industry leading CrystalClear delta-sig-
ma and mixed signal technology, the CS4297
paves the way for PC'97-compliant desktop, porta-
ble, and entertainment PCs, where high-quality
audio is required.

The CS4297, when coupled with a DC'97 PCI au-

dio accelerator such as the CS4610, implements a
cost-effective, superior quality, two-chip audio so-
lution. The CS4297 Audio Codec '97 and CS4610
PCI Audio Accelerator are the first members of the
SoundFusion family of advanced PCI audio prod-
ucts for next generation multimedia PCs.
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CIRRUS LOGIC

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

CS4297-KQ CS4297-JQ
Parameter Symbol| Path | Min | Typ | Max | Min | Typ | Max Unit
(Note 2) (Note 3)

Full Scale Input Voltage Vv
Line Inputs A-D | 091 | 1.00 - 0.91 | 1.00 - RMS
Mic Inputs (20 dB=0) AD |091|100| - |o091]100]| - VRrms
Mic Inputs (20 dB=1) A-D [0.091]| 0.10 - 0.091] 0.10 - VRrms
Full Scale Output Voltage
Line,Alternate Line, and Mono Outputs D-A (091 ] 1.0 | 1.13 (091 | 1.0 | 1.13 | Vrms
Frequency Response (Note 4)| FR
Analog Ac=+0.5dB A-A 20 - |20,000| 20 - 120,000 Hz
DAC Ac=+0.5dB D-A 20 - |20,000| 20 - 120,000 Hz
ADC Ac=+0.5dB A-D 20 - |20,000| 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 - dBFS A
DAC Dynamic Range D-A 85 90 - - 87 - dB FS A
ADC Dynamic Range A-D 85 90 - - 85 - dB FS 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 4) 40 60 - - 40 - dB
Interchannel Isolation 70 87 - - 87 - dB
Spurious Tone (Note 4) - -100 - - -100 - dB FS
Input Impedance (Note 4) 10 - - 10 - - kQ
External Load Impedance 10 - - 10 - - kQ
Output Impedance (Note 4) - 730 - - 730 - Q
Input Capacitance (Note 4) - 5 - - 5 - pF
Vrefout 20 | 2.3 25 20 | 2.3 25 Y

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. Pathrefers to the signal path used to generate this data. These paths are defined in the Parameter and
Term Definitions section.

4. This specification is guaranteed by silicon characterization, it is not production tested.
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MIXER CHARACTERISTICS (for cS4297-KQ only)

Parameter Min Typ Max Unit
Mixer Gain Range Span
Line In, Aux, CD, Video, Micl Mic2, Phone, PC Beep - 46.5 - dB
Line Out, Alternate Line Out, Mono Out - 94.5 - dB
Step Size
All volume controls except PC Beep - 15 - dB
PC Beep - 3.0 - dB
ABSOLUTE MAXIMUM RATINGS (Avss1 = Avss2 = DVss1 = DVss2 = 0 V)
Parameter Min Typ Max Unit
Power Supplies +3.3 V Digital| -0.3 - 6.0 \%
+5 V Digital| -0.3 - 6.0 Y
Analog| -0.3 - 6.0 \%
Total Power Dissipation (Supplies, Inputs, Outputs) - 210 450 mwW
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+ \%
0.3
Digital Input voltage -0.3 - Dvdd + \Y
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| DVvdd1, Dvdd2 | 3.135 3.3 3.465 \%
+5 V Digital| DVdd1, Dvdd2 4.75 5 5.25 \%
Analog| Avddl, Avdd2 4.75 5 5.25 \%
Operating Ambient Temperature 0 - 70 °C

]
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CIRRUS LOGIC
POWER DOWN STATES
Parameter Min Typ Max Unit
Full Power 3.3 V digital 12.7
5 V digital 21.4
5V analog - 35.0 - mA
ADCs and Input Mux Powerdown (PRO) 3.3 V digital 5.32
5V digital 9.80
5V analog - 23.1 - mA
DACs Powerdown (PR1) 3.3 V digital 9.25
5V digital 16.0
5V analog - 30.0 - mA
Analog Mixer Powerdown, Vref on (PR2) 3.3 V digital 9.20
5V digital 16.0
5V analog - 10.7 - mA
Analog Mixer Powerdown, Vref off (PR3) 3.3 V digital 5.30
5V digital 9.80
5V analog - ~0.00 - mA
AC-Link Powerdown (PR4) 3.3 V digital 3.30
5V digital 6.92
5V analog - 23.0 - mA
Internal Clock Disable (PR5) 3.3 V digital 0.004
5 V digital 0.005
5V analog - 0.001 - mA
Alternate Line Output Buffer Powerdown (PR6) 3.3 V digital 5.30
5V digital 9.80
5V analog - 20.3 - mA
DIGITAL FIL TER CHARACT ERISTICS
CS4297-KQ CS4297-JQ
Parameter Min Typ Max Min Typ Max Unit
Transition Band 0.4 x FS - 0.6 x FS 0.4 x FS - 0.6 x FS Hz
Stop Band 06xFg| - - |06xFs| - - Hz
Stop Band Rejection (Note 4,5)| 74 - - 74 - - dB
Out-of-Band Energy (Note 6) - -82 - - -40 - dB
Group Delay (Note 4) - - 1 - - 1 ms
Notes: 5. Stop Band rejection determines filter requirements. Out-of-band rejection determines audible noise.

6. The integrated Out-of-Band generated by the DAC process, during normal PCM audio playback, over
a bandwidth 28.8 kHz to 100 kHz, with respect to a 1 Vgrys DAC output.
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DIGITAL CHARA CTERISTICS (Avss = DVss = 0 V (See Grounding and Layout section))

Parameter Symbol Min Typ Max Unit
Low level input voltage Vi - - 0.16 xDvdd | V
High level input voltage Vih 0.40 x DVdd - - \Y;
High level output voltage Voh | 0.70 x DVdd |0.99 x DVdd - \Y;
Low level output voltage Vol - 0.03 0.10xDvdd | V
Input Leakage Current (AC-link inputs) -10 - 10 MA
Output Leakage Current (Tri-stated AC-link outputs) -10 - 10 HA
Output buffer drive current (Note 4) - 100 400 A
SERIAL PORT TIMING
Parameter | Symbol Min Typ Max Unit
RESET Timing
DVdd 90% maximum value to RESET# inactive pre-delay
(Note 4) | Tvddarst# 1.5 - - ms
RESET# active low pulse width Trst_low 1.0 - - us
RESET# inactive to BIT_CLK start-up delay Trstaclk - 42.7 - ms
1st SYNC active to CODEC READY set Tsyncacrd - 40.6 - Hs
Clocks
BIT_CLK frequency - 12.288 - MHz
BIT_CLK period Teik_period - 81.4 - ns
BIT_CLK output jitter (depends on XTAL_IN source) - - 750 ps
BIT_CLK high pulse width Teik_high - 40.7 - ns
BIT_CLK low pulse width Teik_low - 40.7 - ns
SYNC frequency - 48 - kHz
SYNC period Tsync_period - 20.8 - ps
SYNC high pulse width Tsync_high - 1.3 - us
SYNC low pulse width Tsync_low - 19.5 - us
SYNC active to RESET# inactive pre-delay Trstasnyc - - 250 ms
Data Setup and Hol d
Output Propagation delay from rising edge of BIT_CLK Tprop - 6 8 ns
Output hold from falling edge of BIT_CLK Tohold 5 - - 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 Titall 2 - 6 ns
Output Signal rise time (Note 4)|  Tofau 2 4 6 ns
Output Signal fall time (Note 4)|  Tofau 2 4 6 ns

DS242F5 7

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5784937/CS4297-JQ.html

——
——rN.
—

CIRRUS LOCGIC

CS4297

CrystalClear™ SowndFusion™ Audio Codec97

SERIAL PORT TIMING (continued)
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Misc. Timing Parameters
End of Slot 2 to BIT_CLK, SDATA_IN low (PR4) Ts2_pdown - 16.24 16.36 us
SYNC pulse width (PR4) Tsync_pra 1.0 - - Hs
SYNC inactive (PR4) to BIT_CLK start-up delay Tsyncacik 162.8 244 - ns
Setup to trailing edge of RESET# (test modes) (Note 4)| Tsetup2rst 15 - - ns
Rising edge of RESET# to Hi-Z delay (Note 4) Tott - - 25 ns
BIT_CLK y
Trst_low Trstockk
RESET# Z
Tvddarst#
C
vdd
TrstZSync
SYNC 3
Power Up Timing
BIT_CLK N J
Torise ﬂ L—PL—J H Titall
Telk_high Tclk_low ( Teik perlod
SYNC
Tirise 1 Tsync high Tital H Tsync low
Tsync_period
Clocks
BIT_CLK AL T T
ﬁLJLJﬁ_
synchrd
r‘ ﬂ .
CODEC_READY 3 . [
Codec Ready from Startup or Fault Condition
8 DS242F5
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BIT_CLK * X
N \
SDATA_IN :
TCO
SDATA_OUT,
SYNC
Tsetup ) Thold
Data Seup and Hold
sr_c IATANMANAANAAMANAANT. i
Slot 1 Slot 2
SDATA OUT Write to 0x20 Data PR4 Don't Care
TsZ_pdown
SDATA_IN o
SYNC | |
Tsync_pra Tsyncoclk
+“—>
PR4 Powerdown
RESET#
Tsetup2rst
SDATA_OUT,
SYNC T
off
SDATA N, Hiz
BIT_CLK
Test Mode
DS242F5
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PARAME TER AND TERM DEFINITIO NS
AC’97 Spedfication
Refas to the Aidio Codec ‘97 Componant Spedfication Ver 1.03 publishedby Intef®

Corporation [1].

AC’97 Controller
Refers to the ontrol chip which intefaces to theCS42975s AC-Link. This has bee also @led
“DC’97” [1].

‘set’
Refers o a digital vdue of Vcc, “1”, or “high”.

‘clear’ or ‘ cleared’
Refers o a digital vdue of GND, “0” or “low”.

AC’97 Registers
Refers o the 644ield registermap definel in the AC'97 Spedfication.

ADC
Refers to asingle Analog-to-Digital converte in the CS4297. “®Cs” refers to the steeo pair

of Anaog-to-Digital convertes.

DAC
A single Digital-to-Analog conwerter n the C34297. “DACs” refersto the stereo par of

Digital-to-Analog conveers.

Codec
Refers o these of ADCs, DACs and Analog mixer portions of the @397.

FFT
Fast Fourier Transform.

Resoluion
The numberof bitsin the outputwvords tothe DACs, and in he input wous to the ADCs.

Differ ential Nonlinearity
The wost case deiation from the ided codewidth. Units in LSB.

dB FSA
dB FS s definad as dB rdative  full-scde. The "A” indicates an A weighing filter was usd.

DS242F5
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Frequeny Response(FR)
FR is the devition in signal level vises fequeng. The O dB regrence point is 1 kHz.The
amplitude corner, Ac, lists themaximum deiation in amplitude above and below the 1 kHz
reference point The listed minimum and maximumfrequenass are guarateed to be withn the

Ac from mnimum frequercy to naximum frequenyg inclusve.

Dynamic Range (DR)
DR is the ratio of the RMSfull-scde sgnd levd divided bythe RMSsum of the noise flogr
in the pres@ce of a signal, avidable at any instant itime (no changein gan sdtings betwen
measureents). Measwd overa 20 Hz to 20 kHbandwidthwith units h dB FSA.

Total Har monic Distortion plus Noise(THD+N)
THD+N is theratio of the RMS sum ofdl non-fundanental frequency components, dividetly

the RMS full-scde signal level. It is tested using a -3 dB iRput sgnd and is meaured ove
a 20 Hzto 20 kHzbandwidth wih units in dBFSA.

Signal to Noise Ratio (SNR)
SNR, similar to DR, is the rato of an arbitray sinusoidalinput signal tothe RMSsum of the
noise floor, in the preence of a signal. It is reasurel over a20 Hz to 20 kHz badwidth with

unitsin dB.
Interchannel Isolation
The anount of 1 kHzsgnd present on the outputf the grounded AC-ocupded line input

channd with 1 kHz O dB signal preent on he other line input chanheUnits in dB

Interchannel Gain Mismatch
For the ADCs, thedifference in input voltageto get andequa code on both dannels. Forthe
DACs, te differencein output votages for e@h chanel when both chanfeare fad the same

code. Lhits in dB

PATHS: [4]
A-D: Analog in, through the A, onto the se&l link.
D-A: Serid interface inpus through the B.C to the aalog ouput

A-A: Analog in to Analog out (@log mixer)

L./}
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GENERAL DESCRIPTION

Overview

The CS4291s a mixed-signal seal Codec based
on the AC'97 Soedfication. It is designed tdbe
pared withadigitd controller, typicaly located on
the PQ bus. TheAC’97 Controlleris responsilea
for all communications betwea the C4297 and
the restof the system. Th€S4297 funtions as a
anabg mixer, a sereo ADC, astereo DAC and a
control and digal audio stream nterface to the
AC’97 Controller.

The C34297 ontains two distirct fundiond sec

tions: Digiel and Analog. The Digital section in-

cludes the &-Link registers, powemanaement
support, SNC detetion drcuitry, and AC-Link
serial pot interface logic. The Andog se&tion in-
cludes the malog inputmultiplexor (mux), stere
output mixer mono outputmixer, ster@ ADCs,
stereo DACs, and analog volume controls.

Digital Section
AC-Link

The AC-Link is the5-wire digitd interface to the
AC’97 Controllerchip. TheC$4297 geneatesthe
BIT_CLK and the SDATA N signds. TheAC'97
Controller must drive the SYNC, SDATA_OUT
and RESET# sgnds. Fease reér to the AC-Link
timing sedion for the timing charaderigics of he
interface. The inerface usesthe YNC signd,
which is synbronous with BIT_CLK, to kagn the
data withn the frane. The AC-Linksignals nay be
referenced to eiter 5 Volts or 3.3Volts. The
CHA297 should use thsame digiel suppl voltage
as the AC’97 Controdr chip.

AC’97 Register Irterface

The CS297 implements the AC'97 Registers in
accordance with the AC'97 Spedication. Seethe
Register Inteace section for details on the
CHA297’s rgyister set.

Power Managemern

The CS4297 supports aumberof different powe
down nodes. They are acessed through register
0x26h of the C8297 registerinterface. Pease efer
to the Power Managemat sedion of thedaa sed.

Analog Section

Please efer to Fgure 1, Mixer digram, fora high
level graphi@ representation ofthe CS4297 ana
log mixer structure.

Output Mixer

There aretwo output mkers on he CS4297. The
stere output mixersumsogeher theandoginputs
to the CS4294According to thesettngs in thevol-
ume control register Themono outpumixer gen-
erates amonophonicsum of the ldt and right
channels fom the ster@ output mixer.Howeve,
the mono ouiut mixer doe not include the
PC_BEEPand FHONE signds which aeincluded
in the steeo output mix. Thestereo output mix is
sent to the&lINE_OUT and ALT_LINE_OUT out-
put pins ofthe C$4297. The moro output mix is
sent to theMONO_OUT output pin on th€S4297.

Input Mux

The input muiplexor cntrolswhich andog input
is sento the ADCs. Theoutput oftheinputmux is
conveted to sereo 18hbit digital RCM data and
sent to lhe AC’97 Cantroller chip in Sots 3 and 4
of the AC-Link SDATA_N signd.

Volume Control

The volume ontrol registers of theAC'97 Register
interface control anéog inputlevel to the input
mixer, themaste volume level, and tle dternate

12
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volume levd. All analog volume ontrols exoept
PC_BEEP implement controlledvolume steps at
nomnally 1.5dB per step. PC_IBBEP uses 3 dB
steps. Theanalog inputs allow anixing range of
+12dB of signal gain to -34.8B of signal #&enu-
ation. The anag output volune controls allow
from 0dB to -94.5dB of attenuation. The
PC_BEEPinput voume controlllows from0 dB
to -45dB of attenuation.

AC’97 IM PLEMEN TATION

The C3297 inplements an AC'97 complnt de-
sign & defina in the Intel Audio Codec 97 Spéec
fication Veasion 1.03 Due to cetain design trade
offs and implementationdecisions, the C&97dif-

pa—— 4

fers from theAC’97 Speificdion inaafew minor
ways. Thefollowing list cgptures the speific ation
deviations and the im@hentationdecisionsmade
to resolveamnbiguities.

1. The rsing edge of RESET# musiccur & least
1.5ms afte thedigital power supppVddreates
90% of maximum value.

2. The digital inputvoltage threshold kvels ae
specifed as percentages of the Vdd digl powe
suppy and areTTL level compatible. Min Vj, =
0.4 x Vdd, Max \{j = 0.16 x Vdd.

3. Thedday between settinghe HR4 bit to power
ing down the AC-Link interfaeis implemented as
16.24ps.

MASTER VOLUME
LINE_OUT

s OUTPUT
o >—» wre P BUFFER

ALTERNATE VOLUME

ALT_LINE_OUT

OUTPUT
BUFFER

MONO OUT SELECT
MONO VOLUME

——@
> MONO_OUT
s OUTPUT
s BUFFER

———® MUTE P

MAIN ADC GAIN MAIN AD

CONVERTERS

PCM_IN LIR

PC_BEEP >
» ) MUTE
I}
PHONE >
» IS MUTE
[
MAIN D/A
CONVERTERS
PCM_OUT >
. P DAC —P» <) MUTE
MIC1 MIC SELECT
4>.\‘._> S
e ] 35 o] e
—>®
LINE >
» IS MUTE
[
cp
» PY § MUTE
VIDEO >
» ® 15 MUTE STEREO TO
MONO MIXER
AUX Z
<
» Py IS MUTE
STEREO TO
MONO MIXER
®
»
»
>
d
,

Figure 1. Mixer Diagram
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4. Thedigital outputs ee specified with a18pFca
pecitive load.

5. The nominal Vrout level is 22 V.

6. All analog mxer input and outpupahs are de
signal to achievegreder than 90 dBF& Dynamc
Range.

7. All stereo-to-mono mixestagescontain ascde
factor of -6 dB to prevent output clipping ofthe
sunmed mono signal.

8. When the andog mixeris poweed down, the
contol registers for Recod Sdect and Reaord
Gain are frozen. The analog mixer stage must be
powered up to gain a&ss to lese ragistas.

9. The Headphonelutputpins hae bea imple-
mented as an Aernate Line Ouput These pis
mug drive loads greater than 10 KQ, just & the
Line Outputs.

10. Reserval bits in the AC’97 seril datainput
strean may eturn a set’ or a‘cleared’ value.

11. TheVref pin defned in the AC’97 Spedfica-

tion habeen renaned toREFA.T. This pn is used
for internal filtering and should not based asan

extenal cirauit bias voltage. The Vrefout pin is
used tosupply biasing voltages to eternal analog

circuitry. Thispinisnot @pableof supplying 5 mA
of bias curent a the spedfication indicdes.

14
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DIGITA L HARDW ARE DESCRIPTIO N

AC’97 AC-Link

The AC-Link is the seial connecton béweenthe
AC’97 Controller and the C2297. The intedce
consiss of 5 signal Ines (2 deta, 2 clocks, and 1 fe
set). The bsic connetions of the linkare shown in
Figure2. Thesignals wil beexplainedin detailbe-
low.

AC-Link Protocol

The C3297 seal interfeceis designed acording
to the AC'97 Spedfication to alow comedion to
any AC97 Contoller. An AC-Link audio frameis
divided into 13 ‘slots’; 1 16-bitslot and 12 20-bit
slots. During ech aidio frame, déais passed bi-di-
rediondly betwea the CS$4297 and the AC'97
Controller.

AC-Lin k Serial Daa Output Frame

For the seial data output frame, the SYNC,
BIT_CLK, and SDATA _OUTsgnds are usel. In
the serib daa outpu frame, déa is passed on tre
SDATA _OUT pin FROM the AC’97 Contoller
TO the CS4297. In Figa 3 and in the following
Frame Sbt ddinitions, the posion of each bit lo-
cdion within theframeis notel. Thefirst bit posi-

20.8uS
(48 KHz)

Tag Phaseﬂ— Data Phase
S S

SYNC

tion in a new serladaaframeis FO and the lagbit
postion in the serid daa frame is 255.

When SYNC goes dive (high)andis sampled ac
tive by the CS4297 (on théalling edge of
BIT_CLK), both devies aresynchonized toanew
serid data frane. The data orthe SDATA OUT
pin at this clock edges the find bit of the previous
serid data framés data.On the nextrising edge of
BIT_CLK, the first bit of dot 0 is driven by the
AC’97 Controller on the ®ATA_OUT pin. The
CHA297 latches inhis data, as the first tof the
frame, onthe net falling edge of the BIT_CLK
clock signal.

Digital AC'97

Controller CS4297

SYNC

BIT_CLK

SDATA_OUT

SDATA_IN

RESET#

Figure 2. AC-link Connections

S

12.288 MHz >>

S

Bit Frame

Position F255‘ FO F12 F13 Fl4 F15 ‘ F16 F36 ‘ F37 ‘ F56 F57 ‘ F76 ‘F97 F255:
Valid
soATA_oUTSEQS-@@C
| | | \

Bit Frame ‘
Position F255 | FO

SDATA_IN

Slot 0

\ \
F1 F12 F13 F14 F15 \ F16 F36 \ F37 \ F56 F57 \ F76 F97 F255
O o S R € S O IO COSS Er G e
KJRWW\/W

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

Figure 3. AC-Link Input and Output Framing
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Sla 0: Serial Data Output SloTags

The first slof Slot0, is a 16-bislot which contains information abouetvalidity of datafor the remaning
12 sbts. The 16 bits of thislot aredefined as:

FO F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 Fl11 F12 F13 Fl14 F15
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Valid | Slot1 | Slot2 | Slot 3 | Slot 4
Frame| Valid | Valid | Valid | Valid

Not Used

Valid Frame - Bit15 deteminesif any of the following slotscontain vald daa. If this bit is ‘set’, at least
one of the othel2 sbts contan vdid daa. If this bit is ‘cleared’, the remainder of theframe will beig-
nored.

Slot 1 Valid - Bit 14 indicates te validity of data inthe seral dataoutputSlot 1.If thisbitis ‘set’, Sot 1
contains valid dataf thisbit is ‘cleared’, Slot 1 will be ignorél.

Slot 2 Valid - Bit 13 indicates te validity of data inthe seral dataoutputSlot 2.If thisbit is ‘set’, Sot 2
contains valid dataf thisbit is ‘cleared’, Slot 2 will be ignoré.

Slot 3 Valid - Bit 12 indicates te validity of data inthe seral dataoutputSlot 3.If thisbit is ‘set’, 3ot 3
contains valid dataf this bit is ‘cleared’, Slot 3 will be ignoré.

Slot 4 Valid - Bit 11 indicates te validity of data inthe seral dataoutputSlot 4.If thisbit is ‘set’, Sot 4
contains valid dataf thisbit is ‘cleared’, Slot 4 will be ignoré.

Slot 0 bis 10 through 0 neresat unimplemented da slots in the C8297 and Wl be ignoreal.

The input PCM data o the C342970n the ®ATA_OUT pin isshifted outMSB justfied (mostsignificant
bit of the actua daa of the 20-bit slat). In any cae whee thee ae less than 20-bits of valid dat &
slot (i.e.: 18-bitPCM datain a 20-bitslot), hetraili ng bits of the sbt mug be ‘deared’ by the AC’'97 Con-
troller. For Slots5 - 12, the AC’97 ©ntrollershould ‘clear’ each bit n each fame, howewvedata in tiese
slots will be ignored.

Sla 1: AC 97 Register Address

Slot 1 indicaesthe RegisterAddressof the curentframe’s register aess.The 20 bits of this slotare de
fined as:

F16 | F17 [ F18 | F19 [ F20 | F21 | F22 | F23 | F24 [ F25 | F26 | F27 | F28 [ F29 | F30 | F31 | F32 [ F33 | F34 | F35
Bit19 18 | 17 | 16 [ 15 [ 14 [ 13 [12 |11 [ 10 9 | 8 [ 7 [ 6 | 5 [ 4 [ 3 |2 [ 1]o0
RW | RI6 [RI5 | RI4 | RI3 | RI2 | RIL [ RIO Reserved
Table 1. Conmand Address Prt Bit Definition
R/W - Bit 19 is he Read/Write bit. When this bit is ‘set’, a read ofthe AC’' 97 Registe specifial by the
Register Index willoccur. When the bit is‘cleared’, a write will occur. In both caes, register acesses only
occurwhen the Slovalid bit 14 of SlotO (F1) correspording to Sbt 1 is ‘set’.

RI6 - RIO - Bits 18-12 contain theliit register index to the AC'97 Registers in the C%¥. Al registers
aredefinad & word aldressble boundaries. Bit 12 will besavel for higoric purposedut is notdemde.

Bits 11-0 ae reserval and shouldlways be tleaed’ theAC' 97 Gontroller.

16 DS242F5
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Slot2: AC 97 Register Write Data

Slot 2 indcaes the Register &@a of the arrent framés register wite aacess.The20 bits of this #ot are
definad as:

F36 | F37 | F38 | F39 [ F40 [ F41 [ F42 [ F43 | F44 | F45 | F46 | F47 | F48 [ F49 [ F50 [ F51 [F52[F53[F54]F55
Bit19| 18 | 17 | 16 [ 15 [ 14 [ 13 [ 12 [ 11 [ 10| 9 | 8 | 7 [ 6 [ 58 | 4 [3][2]1]0
WD15|WD14/wD13)wD12|wD11|wD10] WD9 | WD8 | WD7 [ WD6 | WD5 | WD4 | wD3 | wD2 | WD1 [WD0|  Reserved

WD15 -WDO - Bits 194 contain the 16-bit value to beitten to the egister. Bits 3-0 ae ignorel, but
shoul always bécleared'. If the acess is aeal, this slot is ignoredThe daain Slot 2will only bevalid
when the Slovalid bit 13 of Slot0 (F2) corresponding to Sbt 2 is ‘set’.

NOTE: For any write to an AC’'97 Reyiste, the writeis ddined to bean ‘atomic access. Ths means tha
when theslotvalid bitfor Slot 1is ‘set’, theslotvalid bit for Sot 2 shodd always be ‘set’ durinthe same
audio frane. No write acess nay be splitacross 2 fames.

Slot3: Left Channel P® PlaybackData

Slot 3 contains the lethannel dataThe 20 bitf this slotare ddined &s:

F56 | F57 | F58 | F59 | F60 | F61 | F62 | F63 | F64 | F65 | F66 | F67 | F68 | F69 | F70 | F71 | F72 | F73 | F74 | F75
Bit19| 18 | 17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
LP17|LP16|LP15|LP14|LP13|LP12|LP11|LP10| LP9 | LP8 | LP7 | LP6 | LP5 | LP4 | LP3 | LP2 | LP1 | LPO | Reserved

LP17 -LPO - Thisis the 18-bit EM playbadk 2's complment daa for the ldt channé DAC in the
CA297.ThePCM playback data wilbetakenfromthe nostsignificant 18 of the20 bits in theslot. The
least sigrficant 2 bis will be ignored Any PCM data fom the AC 97 Qontrollerthatis not at least 18-
bits should be Idfjustified in Sot 3 and ditheré or zeo-padde inthe unugd bit positions.

Slot4: Right Channel PCM PlaybadRata

Slot 4 contains the right chael data. Th0 bis of this ot are defned as:

F76 | F77 | F78 | F79 | F8O | F81 | F82 | F83 | F84 | F85 | F86 | F87 | F88 | F89 | F90 | F91 | F92 | F93 | F94 | F95
Bit19| 18 | 17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
RP17|RP16|RP15|RP14|RP13|RP12|RP11|RP10| RP9 | RP8 | RP7 | RP6 | RP5 | RP4 | RP3 | RP2 | RP1 | RPO | Reserved

RP17 - RRP - Thisis the 18-bit P® playbadk 2’'s complirrent daa for the right channel DAC in the
CHA297.ThePCM playback data wilbetakenfromthe nostsignificant 18 of the20 bits in theslot. The
least sigrficant 2 bis will be ignored Any PCM data fom the AC97 Controllerthatis not at least 18-
bits should be Idfjustified in Sot 4 and dither@ or zeo-padde inthe unugd bit positions.

]
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AC-Link Audio Input Frame AC'97 Contoller. The déa fomat for the input

An AC-Link seial daa input frane use the frameis vey similar to the ouput frame. Synchro-
SYNC, BIT_CLK, and SDATA_IN signds are nization d the C$4297 tothe AC’97 ntrolleris
used. In the serial dataput frame, data ispassed ~ PEformedin the same manner.Plezserefer to Fig-
on e SDATA_IN pin FROM the C$4297 TO he ~ Ure 3 Dr the sewal port iming wavdorm.

Sla 0: Serial Data Input Slot &g Bits

The first slof Slot0, is a 16-bislot which contains information abotietvalidity of datafor the reméaning
12 sbts. The 16 bits of thislot aredefined as:

FO F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 Fl1 F12 F13 Fl14 F15
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Codec| Slot1 | Slot 2 | Slot 3 | Slot 4
Ready| Valid | Valid | Valid | Valid

Codec Realy - Bit 15 indicdes the readiness of the CS4297’s AC-Link and th€ A7 Control and Status
Registers. Imnediatdy after a Gold Resd this bitwill be réurnedto theAC’97 Controller ‘cleared’. Once
the C34297's clocks and voltageseastble, his bit will be set.Until the Codec Ready bitis ‘set’, no AC-
Link transations should be attempted by the AC’97 Conéroll

NOTE: This Code®Ready bit does not indéte readiness ofthe DACs, ADCs, VrE or any other aalog
function. Thosee mustbechecked in the Rwerdown/Satus Register bythe AC’97 ntroller. Any acesses
to the CS4297 whik this bit is ‘cleared’ will be ignore.

Slot 1 Valid - Bit14 indicdes te validity of daa in he serid daainputSlot 1. If thisbit is‘set’, Slot 1
contains valid dataf thisbit is ‘cleared’, Slot 1 would be ignord by the AC’97 Contoller.

Slot 2 Valid - Bit13 indicdes the validity of daa in he serid daainputSlot 2. If thisbit is‘set’, Slot 2
contains valid dataf thisbit is ‘cleared’, Slot 2 swould be ignord by the AC’97 Contoller.

Slot 3 Valid - Bit12 indicdes te validity of daa in he serid daainput Slot3. If thisbit is‘set’, Slot 3
contains valid dataf thisbit is ‘cleared’, Slot 3 f1ould be ignord by the AC’97 Contoller.

Slot 4 Valid - Bit11 indicdes the validity of daa in he serid daainputSlot4. If thisbit is‘set’, Slot 4
contains valid dataf thisbit is ‘cleared’, Slot 4 fiould be ignord by the AC’97 Contoller.

Slot 0 bits 10 through 0 neresat unimplemented da slots in the C8297 and should be ignatéy the
AC’97 Controller.

Not Used

18 DS242F5
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Slot1l: Read-Bak Address Port

Slot 1 isthe Read-Badk Address Port. The Rdd8ack Addess Prt is used to dw the AC'97 Regiser
addressbad to the AC’97 Controller wherthe C34297has beenssued aead requs from the previous
frame. Induded only ér historicalpurposes, this addss may besedoy the AC’' 97 Contollerto syncho-
nize read access. The C8297 will only echo the regterindex for a read access. Write accessesnaill
return vdid daain Sot 1. The 20 bitef this slotare ddined &s:

F16 | F17 | F18 | F19 | F20 | F21 | F22 | F23 | F24 | F25 | F26 | F27 | F28 | F29 | F30 | F31 | F32 | F33 | F34 | F35
Bit19| 18 | 17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
0O |RI6 |RI5| R4 |RI3B|RI2|RI1|RIO| O 0 0 0 0 0 0 0 0 0 0 0

RI6 - RIO - Bis 18-12 ontain he 7-bit register index to the AC'97 Registers in thedC%7.
All other undefinal bits in Sot 1 will bereturnel by the CS4297 ‘deared'.

Slot2: Read-Bak Data Port

Slot 2 isthe Read-Badk Data Port. The ReaBack Data Port contains the gesterdata rguested by the
AC’97 Controller from the previougad reuestlt reflects hevalid data bitgfromthe 16-bitAC’97 Reg-
ister beng real. All read requess will return read addresses and d& on thefollowing seial dataframe
The 20 bits of thd slot aredefined a:

F36 | F37 [ F38 | F39 [ F40 [ F41 | F42 [ F43 | F44 [ F45 [ F46 | F47 [ F48 [ F49 [ F50 [ F51 | F52 [ F53 | F54 | F55
Bit19] 18 | 17 [ 16 [ 15 |14 [13 |12 |1 [100]| 9 | 8 [ 7 |6 [ 5|4 [ 32|10
RD15|RD14|RD13|RD12|RD11|RD10| RD9 | RD8 | RD7 | RD6 | RD5 | RD4 |RD3 |RD2 [RD1|RDO| 0 [ 0 | 0 [ ©

WD15 - WDO - Bits 19-4 ontain the 16bit AC'97 Register valueeturnel to the AC’97 Controbr by the
C4297. Bts 3-0 are undefined in@& 2 and will be retrned by the C&297 ‘cleaed’.

NOTE: TheCS4297 inplements bus-keperlogic for its 16-bitregisters. Any read acesses from AC'97
Registers with unddined bits nay return a'set’ or ‘clear’ value. The vdue returnel depends on the state
of that bit location from the previouaccess.No AC’97 Controller softwae depadencies shoud existon
the value otinddined AC’97 Register bitd-or alist of the undehed bits in he AC’97 register map, &
Table 2, MixerRegisters.

Slot3: Left Channel P®/1 Capture Data

Slot 3 contains the lethannel dataThe 20 bitf this slotare ddined &s:

F56 | F57 | F58 | F59 | F60 | F61 | F62 | F63 | F64 | F65 | F66 | F67 | F68 | F69 | F70 | F71 | F72 | F73 | F74 | F75
Bit19| 18 | 17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1
LP17|LP16|LP15|LP14|LP13|LP12|LP11|LP10| LP9 | LP8 | LP7 | LP6 | LP5 | LP4 | LP3 | LP2 | LP1 | LPO| O 0

LP17 -LPO - Thisis the 18-bit EM 2's complinment capturedata fom theleft channé ADC in the
CHA297. The PCMapturedata is Eft justified in the most gnificant 18 of the 20 bite the slot.

o

The leat significant 2 bits wil be‘cleared’.

DS242F5 19
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Sla 4: Right Channel PCM @pture Data

Slot 4 contains the right chael data. Th&0 lts of this $ot are defned as:

F76 | F77 | F78 | F79 | F8O | F81 | F82 | F83 | F84 | F85 | F86 | F87 | F88 | F89 | F90 | F91 | F92 | F93 | F94 | F95
Bit19| 18 | 17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
RP17|RP16|RP15|RP14|RP13|RP12|RP11|RP10| RP9 | RP8 | RP7 | RP6 | RP5 | RP4 | RP3 | RP2 | RP1 | RPO| O 0

RP17 - R - Thisis thel8-bit RCM 2’s compliment capture dda from the right dnannel ADC in the
CHA297. The PCMapturedaa is Eft justified in the most gnificant 18 of the 20 bite the slot.

The leat significent 2 bits wil be‘cleared’.

Slots5 through 12re noimplemented ithe C3297, andtierebre will alwaysbereturned ‘ceared’ for
all bits.

]
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AC-Lin k Reset Modes

Thereare3 methods to resghe CS297. Thee are
defined in the AC’97 Sedfication a‘Cold AC'97
Reset’, ‘Wam AC' 97 Reset’, andAC’ 97 Register
Reset.A ‘Cold AC' 97 Reset’ & requirel to restart
the AC-Link when bit PR5 is ‘d& in regiger
(Ox26).

Cold AC97 Reset

A Cold Reseis peformed simply by asserting RE-

SET# in acordan@ with the minimum timing
specifiations in the Serial Port Timng setion of
the data sheeOnce de-asserted, i of the AC'97
Registers will beresd to their default power-on
states and the BIT_CLK clock and SDATA_IN
signds will bereadivated. The tming of power
up/resdé evens is disaussedn dedail in the Power
Managemat section of the datahed.

Warm AC'97 Reset

The C8297 may alsbereadivated when the AC-
Link is poweeddown(referto thePR4 bit descip-
tion in the Power Managemd section ofthe dada
shest) by aWarm Resd. A Warm Reset allows the
AC-Link to be eadivated withoutlosing informa
tion in he AC97 Registas. Warm Resd is initiat-
ed whenhe SYNC signd isdriven hghfor atleast
1 ps and then driven low inhe absenceof the
BIT_CLK clock signal. TheBIT_CLK clock will
not restart until at least 2 nomal BIT_CLK clock
periods (¥1628 ns) afer the SYNC signal is de-&-
serted.

pa—— 4

AC’97 Register Reet

The third resemode provides agister rese to the
CHA297. Thsisavaillable orly when the &4297’s
AC-Link is adive andthe CodecReadyhit is ‘set’.
The Ragister Rese allows all user acessbleregis-
ters in theCS4297 to baeset to thie default, pow-
er-up values. ARegister Reset ocars when any
value is written to AC’97 Regist 00h.

AC-Lin k Protocol Violation - Loss of SWC

The C34297was designedd handle SNC proto-
col violations The fllowing ae situations wher
the SYNC protocol has beeiolated:

The SYNC signal is nadampled high for exactly
16 BIT_CLK clock cycles atthe start of an audd
frame.

The SYNC signalis notsampled lgh on he 256th
BIT_CLK clock period dter the previous SYNC
assetion.

The SYNC sgnal goesdive highbefore the256th
BIT_CLK clock period dter the previous SYNC
assetion.

Upon loss okynchroniztion with theAC’ 97 Con-
troller, the 54297 will mue all analog outpwtand
‘clear’ the Code®Realy bit in the seial daainput
frame unil 2 valid frames a& deteted. During his
detecion period, theC297 will ignore all regis-
ter reads and wries andwill discontinuethe trans-
mission of P&/ capture daa.

DS242F5
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REGISTER INTE RFACE

,\'Tli% Name D15 |D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |Default
00h |Reset o 0 [0 o [0 [o o [t fo [t Jo [t [o o Jo Jo [o1s0n
02h |Master Volume Mute X |ML5|ML4|ML3|[ML2|ML1|MLO|X  |X  |MR5|MR4 |MR3 [MR2 [MRL |MRO |8000h
04h |Alternate Line Out Volume |Mute |X  |ML5 |ML4 |ML3|ML2 [ML1|MLO|[X _ |X  |MR5 |MR4 |MR3 [MR2 [MR1 |MRO |8000h
06h |Master Volume Mono Mute [X X X [X X X X |X |X |MM5|MM4|MM3|MM2|[MM1[MMO [8000h
08h |Reserved o 0 [0 o [0 [o [o o o Jo Jo Jo [o [0 Jo Jo [ooooh
0Ah |PC_BEEP Volume Mute [X X X |X X |X |X |X [X |x |Pv3|Pv2 |Pvl [PVO [X |0000h
0Ch |Phone Volume Mute X |X_|X X |X |X |X |X |X |X |GN4|GN3|GN2 |GNI |GNO |8008h
OEh |Mic Volume Mute[X X |X |X |X |X |X |X |20dB[X |GN4 |GN3 |GN2 |GNI |GNO |8008h
10h |Line In Volume Mute|X |X |GL4|GL3|GL2|GLL|GLO|X |X |X |GR4 |GR3 |GR2 |GRL |GRO |8808h
12h |CD Volume Mute[X |X |GL4|GL3|GL2|GLL|GLO|X |X |X |GR4|GR3|GR2 |GRL |GRO |8808h
14h |Video Volume Mute|X |X |GL4|GL3|GL2|GLL|GLO|X |X |X |GR4 |GR3 |GR2 |GRL |GRO |8808h
16h |Aux Volume Mute|X |X |GL4|GL3|GL2|GLL|GLO|X |X |X |GR4 |GR3 |GR2 |GRI |GRO |8808h
18h |PCM Out Vol Mute|[X |X |GL4|GL3|GL2|GLL|GLO|X |X |X |GR4 |GR3 |GR2 |GRL |GRO |8808h
1Ah |Record Select X X X |X [X |[stz[sLt[sLo[x |Xx |X [X |X |SRz2 |SRI |SRO |0000h
1Ch |Record Gain Mute|X |X |X |GL3|GL2|GLL|GLO|X |X |X |X |GR3|GR2 |GRL |GRO |8000h
1Eh |Reserved o 0 [0 Jo [0 [o o o o Jo Jo [0 [o [0 Jo |o [ooooh
20n |Genera o Jo o o [0 [0 |mx|ws |tpklo |0 [0 |o |o |o |o |ooooh
Purpose
22h |Reserved o 0 [0 o o [o [o [o o Jo Jo Jo |o o Jo |o |ooooh
24h |Reserved o 0 [0 o o [o [o [o o Jo Jo Jo |o o Jo |o |ooooh
26h | Powerdown Ctrl/Stat 0 |PR6|PR5|PR4|PR3|PR2|[PRL|PRO[0 |0 |0 |0 |REF |ANL |DAC |ADC |000Fh
28h |Reserved o 0 [0 o o [o [o [o o Jo Jo Jo [o o Jo |o [ooooh
5Ah |Crystal RevisonandFabiD [0 |0 |0 Jo |o Jo |1 |12 Jo o Jo Jo Jo Jo o |t |o301h
76h |Crystal Reserved XX X X [x [x X X X |x [x [xX X [x |x |x [xxxxn
78h |Crystal Reserved XX X X [x X X X X |x [x [x X [x |x |x [xxxxn
7Ah |Crystal Reserved XX X X [x [x X X X |x [x [xX X [x |x |x [xxxxn
7Ch |Vendor ID1(CR) o |2 o o o o [t [t fo [t Jo [t o o [t Jo [4352n
7Eh |Vendor ID2(Y2) o |2 o [z [t o o [t fo Jo Jo Jo o o |t |1 [5903n

Table 2. Mixer Regigers

]
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Reset Rgista (Index00h)

Any write to thisregister causs a Register Reset die AC'97 Registers to@ccur. Thisforces all registers
to return to their delilt state. Reads fsm the Reset Registerwill return confguration information éout
the pat. TheCS4297 supports 18-bit DAGha ADC digil audio cvannels ad the Hadphoneéutput(in
the form of theAlternate Line Outpu). The value ead fom ths register will dways be 0x0150h.

Master Volumeldex02h)

The MasteVolume control rayistercontrols he LINE_OUT signd’s voume. Each egister step core-
spondgo 1.5 dB valimeadjusiment, thus offeng a range betwen 0 d and 94.51B o attenuation.

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Mute X ML5 | ML4 | ML3 | ML2 | ML1 | MLO X X MR5 | MR4 | MR3 | MR2 | MR1 | MRO

Mute - The MSB & thisregister controls a masteanalog mute fothe LINE_OUT _L and the
LINE_OUT_R output sgnds.

ML5 - MLO - These bits control the Idt chann& s voume
MRS5 - MRO - These bits control the right channel’s volume.
The ddault value forthis register is 80h, @rrespording to 0 dB atnuation and mute on.

Alternate Volume (hdex 04h)

The Alternde Volume contol registeris used® control the ALT_LINE_QJT signal’svolume. Each g
ister step coresponds to 1.8B volume adjustent, thus offering arange béween 0 BB and 94.51B of
attenuation.

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Mute X ML5 | ML4 | ML3 | ML2 | ML1 | MLO X X MR5 | MR4 | MR3 | MR2 | MR1 | MRO

Mute - The MSB & thisregister controls a masteanalog mute fothe ALT _LINE OUT _L and the
ALT_LINE_OUT_R ouput signals.

ML5 - MLO - These bits control the Idt chann& s voume.
MRS5 - MRO - These bits control the right channel's volume.
The ddault value forthis register is 80h, @rrespording to 0 dB atnuation and mute on.

Master Mono Volumdidex06h)

TheMasterMonoVolume @ntrol registercontrolsthe MONO_OUT signal’svolume Ead register stegp
correspondso 1.5 dBvolume adjusinent, thuoffering a range betwee 0 dB and 94.51B of attenuéon.

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Mute X X X X X X X X X MM5 | MM4 | MM3 | MM2 | MM1 | MMO

The MSBof this registercontrols a mastanalog mue for the MONO_OUT. Bis MM5 - MMO of the
registerareused to control the actua volume levés.

The ddault value forthis register is 80h, @rrespording to 0 dB atnuation and mute on.
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PC_BEEP Volume fidex OAh)

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Mute X X X X X X X X X X PV3 | PV2 | PV1 | PVO X

The PC BEEP Volune control rayistercontrols he mix of the PC_BEEPIn the Andog Qutput Mixer.
Ead registe stepcorresponds to 3.0B volume ajustment,thusoffering arange béween0 dB and45 dB
of attenuation. ie MSB of this register controls amaster analogmute for thePC BEEP. Bits PV3 PV0
of the raister control the atual volure levels.

NOTE: The 4 véid data bits fothe PC BEEP volune control ae notaligned to theéeast signiicant bits
of the raister. Valid data bit O (PVO)aresponds to biD1 of the reister. Also, each Sep of the value

(PV3 - PVO0) coresponds to a 3 dBegtin volume ontrol, as oppsed toal othe gain controls, which
have al.5dB step size

Also not that the default state ofthe mute bit (bit D15) is ‘deared’, meaing tha the PC_EEP is un-
muted on powerp.

Phone_In Voluméindex OCh)

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Mute X X X X X X X X X X GN4 | GN3 | GN2 | GN1 | GNO

This register ontrols the gan level of the Phone_In input sourtethe Qupu mixer. Exh register step
correspondso a 1.50B gainadjustment allowingarange of 12dB to-34.5dB of gain.The MSB controls
an an&g nute for the Phone_In signal.

The ddault values foPhone_h is 8008h, orresponding to 0 dBittenuationand mug on.

Microphone Voluméindex OEh)

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Mute X X X X X X X X 20dB X GN4 | GN3 | GN2 | GN1 | GNO

This register ontrols the gan level of the Mic_In input sourc® thelnput Mixer. It also controls the
+20dB gain blodk which connectdo theinputvolumecontrol and tothelnputRecordMux. Ead register
step (GN4 - GNO) correspondsto al.5 dBgain adjustment dowing arangeof 12 dB to -34.5dB of gan.
The 20dB bit, whe ‘set’, enableghe 20 dB gain blockThe MSBcontrols an malog mute ér the Mic_h
signd. The Mic_In soureis selectd through he Geneal Purpose rgister

The ddault values fotMIC_IN is 8008h, orresponding to O dBattenuation and meton.
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Stereo Analog Mixenput Gan Ragisters (Index10 - 18h)

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Mute X X GL4 | GL3 | GL2 | GL1 | GLO X X X GR4 | GR3 | GR2 | GR1 | GRO

Theseegisters ontrol the gan levels of theanalog input souss to the hputMixer. Ead registerstep for
all registers orresponds to 1.5 dB gain adjusént, thus allowing a nage of 12dB to -34.5dB of gain.
The MSBof theseegisters control anralog nmute for each sourcdo input nixer. Bits Gx4 - Gx0 of the
registes are usel to control the gain levels for ach source. Thegain mapping for thedeits is shavn in

Table 3.
Gx4 - Gx0 Gain Level

00000 +12 dB
00001 +10.5 dB
00111 +1.5dB
01000 0dB
01001 -1.5dB
11111 -34.5 dB

Table 3. Analog Mixer Input Gain Values

For the stereo soure registers (10h through 18h), the f@eilt values ee 8808h, caesponding to 0 dBi-
tenuation for both chmanels, and mute on.

Input Mux Skect Register (hdex 1Ah)

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
X X X X X SL2 | SL1 | SLO X X X X X SR2 | SR1 | SRO

Thisregister selet¢sthe input surce to pass tthe ADCs for capturing EM data. TheAC' 97 speification
allows for indepadent control of the Ieéfand right chanre for this mux. Bis SL2 - SLO provide the de-
codefor the let inputmux, and bits SR - SRO providehe deodefor the right. Shown blew are thepos-
sible values for adh of these deodes:

Sx2 - Sx0 Record Source
MIC
CD Input
Video Input
AUX Input
Line Input
Stereo Mix
Mono Mix
7 Phone Input

OO W|INIFL|O

Table 4. Input Mux Sdedion Options

The ddault poweron value forthis register is 000N, séecting the MIC inputs forboth dannels.
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Reord Gain Ragiste (Index1Ch)

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Mute X X X GL3 | GL2 | GL1 | GLO X X X X GR3 | GR2 | GR1 | GRO

Thisregistercontrolsthe input gainon theanalog sowewhich isapplied aterthe input mux ad bdore
the ADCs. The 4bit valueallows forO dB to+22.5dB of gain in 1.5dB steps. Thenostsignificant bit of
theregista controls a analog Mute which mutesthesignd prior to the ADCs. Thefollowing table shows
the posdile gain values avdable:

Gx3 - Gx0 Gain
1111 +22.5 dB
0000 0dB

Table 5. Input Mux Sdedion Options

The ddault value forthis register is 8000h, wich coriespondsd 0 dB gain with mte on.

Remrd Gain Mix (Index 1Eh)

The C34297does nosupporthe optond 3rdAD C for theMI C PCM input. The Recod Gan Mix register
has ndunction inTheCS4297Writesto this register a& igrored, and redsfromthisregister will always
return 0000h.

Geneal Purpose Rgister (Index20h)

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 MIX MS | LPBK 0 0 0 0 0 0 0

This register ontrols miscellaneus faets of the C8297 mixer. Thenly bits which havelefined finc-
tions inthe C3297 ae the MX, MS, and LMK bits. The MIX bitsdects whch data tesend tohe Mono
OutputPath. A tleared’ vdue endles the Mono Mix out (a mix of the 5 @aalog sereo soures plus
PCM_OUT), while a‘set value passeghe MC to theoutput. TheMS (Mic Sdect) bit determines whid
of the 2 MIC inpus ae pa%d to therest of the mixer. Acleared’ value selets te MIC1 input, while a
‘set’ value selets the MIC2 input. The LPK bit enables ADC/DAC Loopback Mode kich is usal to
fadlitate peformanceevaluation of the C&297.

26 DS242F5

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5784937/CS4297-JQ.html

CH297
CrystalClear™ SowndFusion™ Audio Codec97

!

—= CIRRUS LOGIC

Powerdown ControfStatus Regist (Index 26h)

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 PR6 | PR5 | PR4 | PR3 | PR2 | PR1 | PRO 0 0 0 0 REF | ANL | DAC | ADC

The bitsin this register orrespond to the AC'97 défied powerdow and sttusfunctions Seethe follow-
ing tables for the dénitions of the individal bits which the CS4297ppots.

Bit Name Function
REF Vref at nominal levels
ANL Analog Mixers, Mux, and Vol-
ume Controls ready
DAC DAC ready to accept data
ADC ADC ready to transmit data

Table 6. CaecPowerdown Status Bits

Bit Name Function
PRO ADCs and Input Mux Powerdown
PR1 DACs Powerdown
PR2 Analog Mixer Powerdown (Vref still on)
PR3 Analog Mixer Powerdown (Vref off)
PR4 AC-Link Powerdown (BIT_CLK off)
PR5 Internal Clock Disable
PR6 Alternate Line Output Buffer Powerdown

Table 7.Codec PowerdownControl Bits

Resered Registers (hdex 28h 58h)

These rgistersare reservel for future use ly the AC’97 pedfication. The C8297 ighores writesd these
registes.

Crystal Revision and Fab D Register (Inde 5Ah)

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1

This vendor reseved ragister is bang used by the GR97 to ndicae the revisiondvel of the C8297 as
well as the Fab IDvherethe part wa manufadured. This isin addition totheVVendor D registers locd
below. The evision level isindicaed in bits D11:8 and will be 03h for the release sew of the chip
The Fab IDis indicatel in bits D3:0 and wilbe01h.
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Vendor Reswed Regjisters (Index5C - 7Ah)

CS4297

CrystalClear™ SowndFusion™ Audio Codec97

These egisters ae reserve for futureuse by the Crystal as rdsgl. The CS4297nores writes to these

registes, and read valuesdm these registers will retar0000h.

Vendor ID1 (ndex7Ch)

D15 | D14 | D13 [ D12 | D11 [ D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 0 0 0 1 0 0 1 0 1 0 0 1 0
Vendor ID2 (ndex7Eh)
D15 | D14 | D13 [ D12 | D11 [ D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 0 1 1 0 0 1 0 0 0 0 0 0 1 1

The Vendor ID rgistasprovideameaisto determine hemanuficture of the AC’97 part wihin a sysem.
For the C3297, thdD registers ontain the ASCII ode forthe irst 3 letters of Crystal (CRY). Thefinal
byte of register ID2 is a Revision field for thgart. In the @se ofthe CS4297, the reision is 03h Thus,

registeriD1 contains the valué352h and registeiD2 contains 5903h.

Register # Vendor ID Value
7Ch 4352h
7Eh 5903h

Table 8. \endor 1D Register Values

28

Downloaded from Elcodis.com electronic components distributor

DS242F5


http://elcodis.com/parts/5784937/CS4297-JQ.html

CH297
CrystalClear™ SowndFusion™ Audio Codec97

—
—tD.
—t

CIRRUS LOGIC

POWER MANAGE MENT

The AC’97 Spedfication ddines amixer register
cdled the Bwerdown Contol/Statusregister (in-
dex 26h) ér controlling power management func-
tions wthin the CS4297. In theS4297, 7 of thee
bits (bits 14- 8) have defned functions.In effect,
all portions ofthe Codecan beshutdown individ-
ually andpowerd bak up by a single Cold or
Warm Reset sequene.

The followingtable showstte mapping of the pow-
er aontrol bis to the functions they manage

PR Bit Function
PRO Main ADC’s and Input Mux Powerdown
PR1 Main DAC’s Powerdown
PR2 Analog Mixer Powerdown (Vref on)
PR3 Analog Mixer Powerdown (Vref off)
PR4 AC-Link Powerdown (BIT_CLK off)
PR5 Internal Clock Disable
PR6 Alternate Line Out Buffer Powerdown

Table 9. Powerdown GPR Bit Functions

When, br exanple, RO is ‘set, the main ADCs
and the Input Mx are shut davn and the ADC bit
(bit O in register26h) is ‘cleared’ to indicae the
ADCs areno longer in aealy state. Thesame is
true for the DACs, theAnalog Mixers, ad the Ref
erenceVoltage (Vrefout). When the PR bit for one
of these potions oftheMixer is‘cleared’, the Mix-
er setion will begin a poweion procas, and ta
corresponding Powebwn Status bit will be set’
when he hadware is in a ready sate.

Bit PR4 which shuts down thé&C-Link, causes
the AC-Link to turn off the BT_CLK anddrive
SDATA IN to a‘0’. It alsoignores SYNCand
SDATA_OUT in ther normal capecities. To re-
store operdion to the pd from this stée, either a
Cold or a Warm Resd is required (se= Cold AC'97
Reset and Wam AC’97 Reset). A Cotl Resé will

restoreall Mixer registersto their powerondefault
vaues. A Warm Resd will not alter the vdues of

pa—— 4

any Mixer egister (with the exeption of clearing’
the PR} bit of register26h).

Setting bit PR5 cases a global powedown ofthe
Codec. In tis skte, al internal clocks of he
C3A297 ae shut down. A Cadl Rese is the only
way to restore opeation tothe CS4D7 in theGlo-
bal Powerdown state

One important note: The @397 does not auto-
matically mue any inputor oufput when the pow-
erdown bitsare ‘set’. It is left to the aftwaredriver
controlling he AC’'97 deviceto managemuting the
input and outputanalog signals befe putting the
part into any powemanagenent date.

ANALO G HARDW ARE DESCRIPTIO N

The andog hadware consistof a fourline-level
ster® inputs, twoselet¢able monomicrophonein-
puts two monoinputs, anonooutput, and dud, in-
dependent stezo line outputs. This section
descrbes he analog halware needd to interface
with these pins.

Line-L evel Inputs

Theanalog inputs consist obfir steeo analog in-
putsand four nono inputs As shown inFigurel,
the input 6 the ADCs comes from the Input Mux
which selects oneof the following: PhongMono),
Aux, Video,CD, Micl or Mic2 (Mono),Ling, Ste-
reo Output Mix, ortheMono Output Mix(Mono).
Unused anag inputsshouldbe conneted togeher
andthen connetedthrough acapaitor to analog
ground or tied to the Vfeut linedirealy.

The analog inputmixer is designed to @ommo-
date five stezo nputs and one amo input.These
inputs ae: astereo linelevel input (LINE), a mono
microphoneinput (MIC), a ster@ CD-ROM input
(CD), a stere auxiliary line-level input (AUX),
and thePCM outputfrom the DACs. Each of the
ster® inputs ha sepeatevolumecontrols foreach
channel andone mute ontrol for ead left/right
pair. Themono micophoneinput has onemute and
one volume control.
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The nputsto the outputmixer are the nput mxer
output, he PC Beep nono inpu, andthe Phae
mono input.

All andog inpus to the C34297, including
CD_GND, slould be cpacitively coupled to the
iInput pins.

Since many analog levés can be as large as
2 Vrms the cicuit shownin Figure 4 en beused
to attenuge theanalog input by6 dB (to 1Vrys)
which is themaximum voltage dlowed for dl the
stereo Inedevelinputs: LINE_IN, AUX_IN, and
VIDEO _|IN.

6.8 kQ 1.0 yF

1.0 yF
e S u S
6.8 kQ
7 6.8 kQ 6.8kQ

Figure 4. Line Inputs

A

The CD line-leve inputs havean etra pin,
CD_GND, which provides a psado-differential
input for bothCD_L and CD_R.This pn takesle
common-mode noé&out of the CD inputswhen
conneted D the grounccoming from he CD ana
log source. Conneting the CD pins as shown in
Figure 5 provides extraattenuéion of common
mode noise oming from the CDROM drivethere
by prodicing a highequdity signd. One percent
resistors a& recommende shce thebetterthe re-
sistors match, the bettére common-mode #enu-
ation of unwanted signals. @D is not usd, the
inputs should be @annectd through AC capeitors
to analog ground oronnecte to Vrefout.

CDROM IN (All resistors 1%)

6.8 kQ 1.0 F |
o — CD_L
o 3.4 kQ 2.0 ;,FH I b GND
10 . |- CD_R

6.8 kQ 1.0 F
6.8 kQ 3.4 ko T 6.8 kQ

Figure 5. Differential CDROM In

Microph one Levellnputs

The microphondevd inputs, MC1 and MIC2, in-

cludea seletable 34.5dB to +12 dB gan siage for

interfacing to arextenal microphoneAn addition-
al 20dB gan blodk is ako avdable. Figure6 illus-

trates asingleended microphondanput buffe

circuit that will support lower gain mics. There¢i
cuit in Figure 6supports dynamic ros and phan-

tom-poweral mics that use the right channging)

of the ja& for powe.

Vrefout

]

1yF

Mc33078or | |
MC33178 Y%
v 0.33 |F
»ﬂ{ > mic1
or
MIC2

Figure 6. Microphone Input

Mono Inputs

The nono input PC_BEER, is useful for nixing
the ouput of the “beper’ (timer chip), provided in
all PCs, withthe rest of the audio signals. Thest-
tenuation control allows 16 levels ind8 seps. In
addition, a mute contol is providel. Theatenudor
Is a single chanel block with the esulting signal
sent to theoutput mixe where it ismixed with the
left and right outputsFigure 7 illusrates a typcd
input circuit for thePC_BEEPInput. f PC_BEEP
is driven from a CMOSgate, the 4.7 kQ should be
tied to AGND instead oWA+. Although thisnput
isdescribeddr a low-quality beeper, the inpistof
the same high-quigay as #l otheranalog inputs and
may be use for other puposes.

The monomput, HONE_IN, @n be used toter-
face to tke oufput of aMODEM Analog Front End
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+5VA (Low Noise) or
AGND - if CMOS Source

4.7 kQ
47 kQ N
% o

2.7nF

<

Figure 7. Mono Input

PC_BEEP

(AFE) achip so tha Modem diding signals and por
tocol negotiations ay be monitoredthrough tle
audio sysem. Like dl other analog nputs, ths pin
mud be ACcoupled and the inputsignalmust ke
limited to 1 VRMS'

Line Level Outputs

The andog outputsection provides a steeo ine
level output and maltemate steeo line-level out-
put. LINE_OUT _L, LINE_OUT_R,
ALT _LINE OUT_L, aad ALT_LINE_OUT_R
outputs should be capacitively coupled to ertdr
circuitry.

CIRRUS LOGIC

The monaooutput, MONO_OUT, ca beused asei-
ther asum of the lef and rightoutput chanelsat-
tenuate by 6 B to prevent clipping at full scaler
the seleted MIC_IN signal. Thenono out chanel
can beused to drivethe PC internamono speake
using an appropriate drive iccuit. This approah
allows thetraditional PC sounds to bategrded
with therest of the audio system. The muabntrol
is indgpendent ofthe line outputs allowing the
mono channleto mute the spéar without nuting
the line outpl.

pa—— 4

Ead of the5 andog outpus, if usedin thedesign,
require 680pF or lager NPO didedric cagpadtors
between the coresponding pi and AGND. E&h
andog output is DC biased up tothe Vrefout volt-
agesignal réerencewhichisnomnally 2.2V. This
requires hat the outpueither be AC coupled tex-
ternal circuitry (AC load mustbe grater than 10
kQ) or DCcoupled b abuffer op-amp based at the
Vrefout vokage(seeFigure8 for the recommended
healphae op-amp @rcuit).

2 TDA1308
B 1
8 1+

22pF | 10Q

ALT_LINE_OUT_R

& ~ANA—— HP_OUT R
1/4 WATT

N
w|hs

ALT_LINE_OUT_L

N

27kQ

|
>
=z 2l

OpF |680pF

10Q

i

HP_OUT L

-
| |22PF ELEC 1/4 WATT

PO [NPO

Il NPO

Vrefout

48

0.1uF— 1.0pF
Y5V Y5V

AGND

6 -
7 Y
4| 3
51,
TDA1308

AGND

47KQ

Figure 8. HeadphonesDriver
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Miscellaneous Andog Signak

The AHLT1 and AFILT2 pins nusthave a390pF
NPO capaitor (mustnot be smallethan 390 pF) to
analog ground. Thesepacitors, alongvith an in-
ternd resisbr, provide a single-pole low-pss filter
at theinputs to theADCs. By plaéng thesefilt ers
at the inputto the ADCs low-pass fiters at ead
analog input pi ae not neessay.

~——

The REFAT pin lowers thenase of theinternd
voltage refeence. A1 pF (mug notbe greger than
1 yF) and 0.1pF capaitor to analog groundhould
be ®nnectedwith a short, wide trae to this pin
(seeFigurel0 inthe Groundng andLayoutsection
for an example). No otherconnetion shouldbe
made, asany coupling onto thispin will degrade
the andog peformane of the CodecLikewise,
digital signals shod bekept awg from REFFLT
for similar reaons.

The Vrdout pn is typicaly 2.2V and provides a
common nede signd for single-supply exteal
circuits. Vrefout only supportsdiht DC loads and
shoutl be buffered if AC loading isneedd. For
typicd use, a 0.1uF in pardlel with al puF cgpaci-
tor shoudl beconneted to Vrebut

Power Suplies

The powersuppliegroviding andog powershould
be asclean as pssible b minimize couplinginto

the andog setion which coulddegradeanalog per
formance. The pins Avddl aad Avdd2 supply
power to al the analog ciraitry on the CS4297.
This 5 Volt andog supply should bgenerded

from avoltage regulator (7805 type) onneted toa
+12 Volt supply. This helps isale theanalog a-

cuitry from noisetypicdly found on +5 V digital
supples which powa many dgital circuitsin a FC

environment. A typiclvoltage regulator cirauit for

andog powerusing an MC78MO5CDT is shownin

Figure9.

The digitl powe pinsDVddl and DVdd2 should
be conneted to the samedigital supply asthe
AC’97 Controller's AC-Link interface. Snce the
digital interface on the CS4297 may ogpse at a-
ther 3.3 Vor 5 V, prope conne&tion of these pins
will depend on the digital powesuppy of the
AC’97 Contoller.

+12VD +5VA
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Figure 10. Suggeded Layout for the C34297

GROUNDING AND LAYOUT

Figure 10 isthe suggested layout fahe CS4297.
The deoupling cpacitors should bcatal phys-
ically as ¢ose to the pinssgpossible. Aso notethe
routing of the REFFLT decouplingcagpecitors and
the isobtion of tha ground $rip.

It is strongly reommended that the deeibe loca-
ed onalocally sepaate aalog ground planeThis
andog ground planés used to kegnoisefrom dig-
ital ground return cuants from modukting the
C4297’'s ground potential and dedirag perfor-
mance The digital groungbins should beonnet-

ed to he digital ground planeand kept sparde
from the analogground connedns ofthe C54297
and any othe extenal andog arcuitry.

It is alsorecommende that e common connee
tion pointbetwea the twoground planes (opuired
to maintain a commoground volége potential) be
located nea the C$4297 just underthe digital
ground connetions(vias). The AC-Link digital in-
terfaceconnetion tra@s should beoutedsuch that
digital ground plae liesunderneth these signals
(on theinternalground laye) from theAC’ 97 Con-
troller continuously o the CS4297.
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PERFORMANCE PLOTS

Figures 11 through26 show theoverl Frequency

Respong, theTHD+N overfrequeng, andthe DR

over frequancy ofthe ADCs, the DACs, theralog
mixer (Line In to Line Ouf) and he microphone in-
puts. Crosstalk plots ad the noise libor FFT plots
of the DACs, the analog mixer ad the muied noie

floor of the C&297 arealso ncluded. All plots
were taken ona CRD4297-1with a CS4297KQ

Codec.

Figures 11, 14, 17, ad 20: The Frequeny Re-
spong plots weae taken usng a-20 dBFS input
signd swept overthe frequency rage of20 Hz to
20kHz and namalized to O dB at 1 kHz.

Figures12, 15,18, and 21TheTHD+N plots were
taken using a3 dB FSinput signal swgt overthe

frequency rage of 20Hz to 20 kHz. These pefor-

manceplots used an “Aweighted fil ter applied on
the output with thexcaeption ofthe ADC THD+N

plot.

Figures 13, 16, 19 and 22: The Dynaic Rage

plots were taken using a-50dB FS input signal
swept ovethefrequencyrangeof 20 Hz to 20kHz.

These pdormane pbts used ahA”-weighted fil-

ter applied orthe ouput with the excetion of he

ADC Dynamic Rangelot.

Figure23:The cosstdk plot was gaeerded usihg a
0dB FS nput signal on one hanné of the
LINE_IN input and meauring the magnitude of
the oher outputchannel swept over thedquency

range of 20 Hz to 20 kHz. This pesfmanceplots
usal an “A” -weighted filter appled an the ouput

Figures 24,25, and 26: Thenoisefloor plots were
geneated by running a 16Kpoint FFT on the
LINE_OUT output with noinput signalapplied.
The Muted Noise IBor plot was taken with the
master mute bitset’ (bit D15, register 0x02h).
Thesepeformane plos used an “A'weighted fil-
ter goplied onthe oufput

All audio perbrmane plotsused unity gan set-
tings on the malog voumecontrols. Addionally,
the microphonénputplots wee taken with the+20
dB gan gage endled (bit D6, register OXOEh)

The ADC plots usd the AD signal path. Th®AC
plots used the DA signd pah. Themixer and the
microphone plots used the A-égnd path.

Schematic & Layout Review Service

Confirm Optimum
Schematic & Layout
Before Building Your Board.

For Our Free Review Service
Call Applications Engineering.

Call: (512)445-7222
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PIN DESCRIPTIO NS
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L ] 2
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N I8 2
» - = T
QLLLLLU>S30330
Z2zZzzZzzZzzzx<z<<<=
N I B A A
/', 48 47 46 45 44 43 42 41 40 39 38 37
Dvddl L4 36|~ LINE_OUT_R
XTL_IN [ 35 ] LINE_OUT_L
XTL_OUT [ 3 N 340 NC
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1
SDATA_OUT [g T A 321 NC
BIT_CLK [g S 8 31 NC
Dvss2 L7 — ~ 30 AFLT2
SDATA_IN [l g '(_a e 29 ] AFLT1
Dvdd2 g O 2g [ Vrefout
SYNC [ 19 2711 REFFLT
RESET# [l 11 26 AVssl
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13 141516 17 18 1920 21 22 23 24
Y I I
2255225300
P
Xx0o0aQagda==szz=
%33m800|022_|_|
a<< oo [a) W
> s (@) Z z
1

Digital 1/O Pins

RESET# - AC'97 Chip Reset, Input

This active low signal isthe asynchronous ©ld Reset inputo the CS4297.The CS4297 nust
be reset befoe it can eter normal opeating male

SYNC - AC-link Seial Port Sync pulse, hput

This signal isthe sera port timing signd for the AC-link of the C34297. Itsperiod is the
redprocd of the sanple rate of the C$4297, 48Hz. This signd is genested bythe AC'97
Controller and s synchonousto BIT_CLK. SYNC is alsoan asynchronous inpuwvhen the
CH297 is in aWarm Resetstate. A series teminating resistor of47 Q shoutl be mnneded on
this signal close to the de&e driving the signal.

BIT _CLK - AC-link Serial Port Master Clock, Output

This outputsignal controlghe master clockiming for the AC-Ink. It is a 12.288VIHz clock
signal which is divided cdown by two from the XTL_IN input dock A seies teminating
resistor of 42 shouldbe conneted on thé signal closdo the CS4297
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SDATA_OUT - AC-link Serial Data Inp ut Stream to AC’97, Input

This input signaltransnits the controlinformation and dgital audiooutput streamsto be sent
to the DACs. The data is clocked intioe C34297 on the fallingedge of BT_CLK. A series
terminating resistor of 4@ shoutl be conneted on ths signal close to the d&e driving the
Input.

SDATA_IN - AC-link Senal Data Output Sream from AC’97, Output

This output sgnd transmis the statusnformation and dgital audio inputstreams from the
ADCs. The dta is clo&ked out of theCS4297 on therising elge of BIT_CLK. (Seethe
Digital Hardware Desaiption sectian). A seriestermirating resistar of 47Q shoud be
conneted on ths signal as loseto the C$4297 as poskle.

XTL_IN - Crystal Input

This pin acepts ather a aystd, with the othe pin atached to XTL_OUT, or an externd
CMOS dock. XTL_IN must havea crystalor dock sourceattachedfor properoperdion. The
crystal frequeng must be 24.57681Hz and desiged for fundanental node pardlel resonane
operdion.

XTL _OUT - Crystal Output

This pin is used for a aystal plaed baweenthis pin and XLT_IN. If an extenal clok is used
on XTL_IN, this pin nust be lef floating with no tra@s or omponents connecte to it.

Analog I/O Pins

PC_BEEP - Analog Mono Surce Input

This signal isintended to be used as aneinal RC BEEP connetion to the audicsubsystem.
This saurce is NOT input to the Sereo-to-Mono mixer. The maximum allowable irput is
1 Vrus (sinusoidal) This input is intemally biased a the \refout voltagereference and
requires AC coupling b external cirauitry. If this input is not usal, it shoud be ©nnected to
the Wrefout pn or AC coupled to Analog ground.

PHONE - Analog Mono Surce, Input

This signd is intendal to beused as aVoice Modem ©nnection to the adio subsystem. This
sourceis NOT input b the Sereoto-Mono mixer The maximumallowable input 8 1Vgrus

(sinusodd). This input is internidy biased d the Vrefout voltagereference and requires AC

coupling b external drcuitry. If this input is not used, itlsould be onnectd to the \fefout pin

or AC coupled to Anlag ground.

MIC1 - Analog Mono Surce, Input

This analog inputis monophonic source® the analog output mxer. It is intended to be udeas
a deskiop microphone onnedion to theaudio subsystem. This input is MUXIestableto the
input mixer with the MIC2 input surce. Themaximum dlowable input is 1Vgyuys (Sinusoidl).

This input is intemally biasedat the \fefout voltage reference and requires AC coupling to
extemnal cirauitry. If this input is not usd, it should be AC coupteto Andog ground.

40 DS242F5

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5784937/CS4297-JQ.html

CH297
CrystalClear™ SowndFusion™ Audio Codec97

!

—= CIRRUS LOGIC

MIC2 - Analog Mono Swurce Input

This andog input is amonophorg sour@ to theanalog output mixerit is intendel to beused
as a alternae microphoneconnetion to the adio subgstem. This input iMUX seledable to
the input mixer with the MICL input saurce. The maxmum allowable input is 1Vgrms
(sinusodd). This input is internidy biased d the \Wefout voltagereference and requires AC
coupling b externd circuitry. If this input is not used, ishould be AC coupled to Analog
ground.

LINE_IN_L and LINE_IN_R- Analog Line Source, Inputs

These inputs form a stereo npu pair to the CS42D7. The maximum allowable input is
1 Vrums (sinusoidal). Theseinputs &e internally biaseé at the Vrefout voltagereference AC
coupling to extamal cirauitry is required. If these inputs a& not usedthey shoud both be
conneted to theVrefout pin or both AC oupled, with sepsate AC coupling c@s to Analog
ground.

CD_L and CD_R - Analog CD Source, Inputs

These inputs form a s&w inputpar to the CS4297. It $ intended to be usefor the Redbook
CD audio connectionto the audo subsystem. The maxmum allovable iput is 1Vgrys

(sinusodd). These inputs & internally biasel at the \fefoutvoltage reference. AC coupling to
extenal cirauitry is requireal. If these inputsare not used, they should both benneted to the
Vrefout pn or both AC couplel, with sepaate AC coupling aps, to Analog ground.

CD_GND - Analog CD Conmon Source, Input

This andog inputis used © remove commonmode noisdrom Redbook © audiosignals. The
impedanceon the input signal path should bae h#f the impedaneonthe CD_L and CD_R
input paths. Thispin requires AC couplng to externhcircuitry. If this inputis notusel, it
shoutl beconneted to he Vrefout pn or AC coupled to Analog ground.

VIDEO _L and VIDEO_R - Analog Video Audio Souce, Inputs

These inputdorm a stere input pair b the C2297. Itis intended b be used for the audio
signd output of a video device The maximumallowableinputis 1Vgys (sinusidd). These
inputs areinterndly biased at the Vrefout voltage refeence. AC ®upling to exernd circuitry
is required. If theseinputs are not used, ey should bothbe connecte to the \fefout pin or
both AC coupled, with separdae AC couplirg caps, to Analog ground.

AUX_L and AUX_R - Analog Auxiliary Souce, Inputs

Theseinputs form a stere input pair to the C$297.The maximum allowale input is 1Vrus
(sinusodd). These inputs & internally biasel at the \fefoutvoltage reference. AC coupling to
extenal cirauitry is requirel. If these inputsare not used, they should both benneted to the
Vrefout pn or both AC couplel, with sepaate AC coupling aps, to Analog ground.
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LINE_OUT_L and LINE_OUT _R - Analog Line Level QOutputs

Thesesignds are andog ouputs fliom the stere® outputmixer. The full scde output volége for
output is nomindly 1 Vgys and isintemally biased &the \fefout voltage reference. It is
required to eitherAC couple thee pins to externlacircuitry or DC couplethem to a bufer op-
amp based at the Vrbout voltage These pinsneed a 68(QF NPO caacitor attabhed toanalog
ground.

ALT_LINE _OUT_L and ALT_LINE OUT_R - Analog Alternate Line Levd Outputs

Thesesignds are andog ouputs fliom the ster@® outputmixer. The full scde output volége for
each outputis nominally 1Vgys and is intemally biased & the Vrefout voliege rderence. It is
required to eitherAC couple thee pins to externlacircuitry or DC couplethem to a bufer op-
amp based at the Vrbout voltage These pinsneed a 68(QF NPO caacitor attabhed toanalog
ground.

MONO_OUT, Analog Mono Line Level Output

This signal isan analog outpufrom the Mono outputmixer. Thisis a let and right chanel
mix of the outputof the stere input mixer. The full scde outputis nomnally 1 Vgys and is
internally biased at he Vrefout voltage eferena. AC coupling to externd circuitry is required.
This pin needs a 68@F NFO capacitor attachd to analog ground.

Filter and Réeren® Pins

REFFLT - Inter nal Reference \bltage, Input

This is thevoltage reference usal internd to the pat. A 0.1uF ard a 1uF (must notbe larger
than 1 uF) capator with short, wide traces mt be conreded to this pin. No other
connetions should be made this pn.

Vrefout - Voltage Rderence, Output

All andog inpus andoutputsare caitered around Yefout which is nomnally 2.2 Volts. This
pin may ke used tolevel diift exterral circuiry, however any exterral loading shoud be
buffered.

AFLT1 - Left Channel Antialiasing Filter Input
This pin needs a 390 pF NP capecitor attache to analog ground.

AFLT2 - Right Channel Antialiasing Filter Input
This pin needs a 390 pF NP capecitor attache to analog ground.

]
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Power Supples

DVvdd1l, Dvdd2 - Digital Supply Voltage

These pins provide thdigital supply wltagefor the AC-link sedion of theC$4297. These pins
may betied to +5V digital or to +3.3 Vdigital. The CA297 ad digital controller’'s AC-link
shoull shae acomnon digital suppf

DVssl, DVss2 - Digital Gound

These pingre the digital ground conndoon for theAC-link section of the C34297.These pins
shoull beisolated from an&og ground currents

Avddl, Avdd2 - Analog Supply Voltage

These pingrovide the analog sipply voliage for the an@g and mixed gind sedions of the
C4297.These pinamustbe ted to +5 \bIt powe supply It is stronglyrecommende that +5
Volts be generated from a voltage regulator to ensure proper suyply currents and ndse
immunity from therestof the sysem

AVssl, A/ss2 - Analog Gound

These pins & the ground conréon for the aalog, nixed signal, and substeasections of the
C4297. Theseins should be isaled from digital ground cumnts.

REFERENCES 3) Cirrus Logt, CRD4610-1 AC’97 Motherboal
1) Intel, Audio Gdec ‘97 Component @edfica- Refgrence DesigrData Sheet.
tion, Revision 1.03, &tember 15, 1996. http: //www.cirrus.coniftp/pubg4610rd1. pdf
http: //developer.intel.com/psupp 4) Steve Haris, Clif Santez, Persoda&Compuer
/platform/a®7/ Audio Qudity M easurenents Ver 0.5
2) Cirrus Logt, C$4610 $undFusiorPCl Audio http://iwww.corp.drrus.cmjproduds/
Accderator Data Shed. papers/meas/meas.html
http: //www.corp.drrus.comproduds/ 5) Microsoft, PCDesign Guidelines,
ovaviewscs4610.html http: //www.microsoft.com/hwdev/deuid/
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PACKAG E DIMEN SIONS

48L TQFP PACKAGE DRAWING

CS4297
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iEEEEEREEL

T
EJ Al
L
INCHES MILLIMETERS
DIM MIN MAX MIN MAX
A ---- 0.063 ---- 1.600
Al 0.002 0.006 0.050 0.150
B 0.007 0.011 0.170 0.270
D 0.343 0.366 8.700 9.300
D1 0.272 0.280 6.900 7.100
E 0.343 0.366 8.700 9.300
El 0.272 0.280 6.900 7.100
e* 0.016 0.024 0.400 0.600
L 0.018 0.030 0.450 0.750
Ul 0.000° 7.000° 0.000° 7.000°

* Nominal pin pitch is 0.50 mm

Controlling dimension is mm.
JEDEC Designation: MS026
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