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Low Cost, LowPower
StereoAudioAnalog FrontEnd

Preliminary Technical Data

AD74322

FEATURES
2.5V Stereo Audio Codec with 3.3 V Tolerant Digital
Interface
Supports 96 kHz Sample Rates
Supports 16/18 /20/24-Bit Word Lengths
Multibit Sigma Delta Modulators with
“Perfect Differential Linearity Restoration” for
Reduced Idle Tones and Noise Floor
Data Directed Scrambling DACs - Least Sensitive to Jitter
Performance (20 Hz to 20 kHz)
90 dB ADC and DAC SNR
Digitally Programmable Input/Output Gain
On-chip Volume Controls Per Output Channel
Hardware and Software Controllable Clickless Mute
Supports 256xFs, 512xFs and 768xFs Master Mode Clocks
Master Clock Pre-Scaler for use with DSP master clocks
Flexible Serial Data Port with Right-Justified, Left-
Justified, 1?S-Compatible and DSP Serial Port Modes
Supports Packed Data Mode (“TDM”) for cascading
devices.
On-Chip Reference
16, 20 and 24-Lead SOIC, SSOP and TSSOP Package
options.

APPLICATIONS

Digital Video Camcorders (DVC)
Portable Audio Devices (Walkman etc)
Audio Processing

Voice Processing

Conference Phones

General Purpose Analog I/0

GENERAL DESCRIPTION

The AD74322 is a front-end processor for general purpose
audio and voice applications. It features two multi-bit ZA
A/D conversion channels and two multi-bit A D/A
conversion channels. Each ADC channel provides >85 dB
signal-to-noise ratio while each DAC channel provides
>90 dB, both over an audio signal bandwidth.

The AD74322 is particularly suitable for a variety of ap-
plications where stereo input and output channels are
required, including audio sections of Digital Video
Camcorder, portable personal audio devices and the
analog front ends of conference phones . Its high quality
performance also make it suitable for speech and telephony
applications such as speech recognition and synthesis and
modern feature phones.
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AD74322

An on-chip reference voltage is included but can be
bypassed if required for use with an external reference
source.

The AD74322 offers sampling rates which, depending on
MCLK selection and MCLK divider ratio, range from 8
kHz in the voiceband range to 96 kHz in the audio range.

The digital interface to the AD74322 is configured as two
separate ports which allow separation of device control
and data streams. Control and status are monitored using
an SPI® compatible serial port while the input and output
data streams are controlled using an 12S® port. The two
I2S streams are controlled by a common Bit-Clock and
Left/Right Clock pins. There is also a DSP mode
available on the audio data port which will also allow both
control and data to be streamed through the same interface
where controller resources are limited.

The AD74322 is available in various lead count package
options. These range from a 16-pin variant with single-
ended inputs/outputs and no SPI port through a 20-pin
variant with single-ended inputs/outputs and an SPI port
to a 24-pin variant with differential inputs/outputs and an
SPI1 port. These devices will be available in SOIC, SSOP
and TSSOP package options and are specified for the
industrial temperature range of -40°C to +85°C.

PRELIMINARY TECHNICAL DATA
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PRELIMINARY TECHNICAL DATA AD74322
AD74322A
PARAMETER Min Typ Max | Units TestConditions
ANALOG-TO-DIGITAL CONVERTERS
ADC Resolution (all ADCs) 24 Bits
Dynamic Range (20Hzto 20kHz,-60dB Input)
No Filter D B
With A-Weighted Filter x® B
Total Harmonic Distortion + Noise -85(0.0056) dB(%)
Interchannel Isolation TBD B
Interchannel Gain Mismatch TBD B
Programmable InputGain 2 B
Gain Step Size 3 B
OffsetError 0 LSB
Full Scale Input Voltage At Each Pin 0.5 (1.414) Virms (Vpp) | Single Ended
Automatic Level Control
Attack Time Resolution TBD Bits
Attack Time TBD s/Bit
Decay Time Resolution TBD Bits
Decay Time TBD s/Bit
GainDrift TBD ppm/~°C
InputResistance 10 kQ
InputCapacitance 15 o8
Common Mode Input Volts 1.1V \%
DIGITAL-TO-ANALOG CONVERTERS
Dynamic Range (20 Hzto20kHz,-60dB Input)
No Filter D B
With A-Weighted Filter x B
Total Harmonic Distortion + Noise -85(0.0056) dB(%)
Interchannel Isolation TBD B
Interchannel Gain Mismatch TBD dB(%)
DCAccuracy
GainError TBD %
Interchannel Gain Mismatch TBD ppm/~°C
Gain Drift TBD B
Interchannel Crosstalk (EIAJmethod) TBD B
Interchannel Phase Deviation TBD Degrees
Volume Control Step Size (1023 Linear Steps) 0.098 %
Volume Control Range (Max Attenuation) 60 B
MuteAttenuation -100 B
De-emphasisGainError +/-0.1 B
Full Scale Output Voltage At Each Pin 0.5 (1.414) \Vrms(Vpp) | Single Ended
Output Resistance At Each Pin 7? 7? Q
CommonModeOutputVolts 225 \%
REFERENCE (Internal)
Absolute Voltage, Vrer 11 \Y
Veee TC TBD ppm/~°C
ADCDECIMATIONFILTER
PassBand 0.00(Fs Hz
PassBandRipple +0.00xx B
TransitionBand 0xxFs 0xxFs Hz
StopBand 0.0Fs Hz
Stop Band Attenuation 0] B
GroupDelay /s nnn/Fs mmm/Fs| s
DACINTERPOLATIONFILTER
PassBand 0.00(Fs Hz
PassBandRipple +0.00xx B
TransitionBand 0xxFs 0xxFs Hz
StopBand 0.0Fs Hz
Stop Band Attenuation 0] B
GroupDelay /s nnn/Fs mmm/Fs| s
PR D 03/00 _3-



AD74322—-SPECIFICATIONS

(AVDD = DVDD2 = +2.5V +10%, DVDD1 = 3.0V £10%, fe v = 12.288 MHz,
fomp = 48 kHz, Ty = Tyy t0 Tyax, Unless otherwise noted)

AD74322A
PARAMETER Min Typ Max | Units Test Conditions
LOGICINPUT
V\nhs INput HighVoltage DVDD1-0.8 DVDD1 \%
VnL, InputLow Voltage 0 038 \Y
InputCurrent -10 +10 A
InputCapacitance 10 o]
LOGICOUTPUT
Von, Output High Voltage DVDD1-0.4 DVDD1 \%
VoL, Output LowVoltage 0 04 \%
Three-State Leakage Current -10 +10 PA
POWERSUPPLIES
AVDD,DVDD2 225 25 275 \%
DVvDD1 2.7 30 33 \%
POWERCONSUMPTION
All SectionsOn TBD mA
ADCsOnOnly TBD mA
DACsOnOnly TBD mA
ReferenceOnOnly TBD mA
PowerdownMode TBD VA
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PRELIMINARY TECHNICAL DATA AD74322

ORDERING GUIDE

Model Range Package

AD74322DAR -40 C to +85 C R-16

AD74322DARU| -40 C to +85 C RU-16

AD74322AAR -40 C to +85 C R-20

AD74322AARU | -40 C to +85 C RU-20

AD74322AAR -40 C to +85 C R-24

AD74322AARU | -40 C to +85 C RU-24

CAUTION

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily

accumulate on the human body and test equipment and can discharge without detection. Wﬁ.ﬂ"'"ﬁ‘
Although the XX0000 features proprietary ESD protection circuitry, permanent damage may .;-E;‘::_::'"'a
occur on devices subjected to high energy electrostatic discharges. Therefore, proper ESD r"""‘r

S0 SEREETIWE DEYIOE

precautions are recommended to avoid performance degradation or loss of functionality.
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AD74322

PRELIMINARY TECHNICAL DATA

PIN FUNCTION DESCRIPTION (SINGLE-ENDED 1/O ; NO SPI PORT)

Mnemonic 110 Function
VIN1 | Analog Input - Channel 1
VIN2 | Analog Input - Channel 2
VOUT1 0] Analog Output - Channel 1
VOUT2 0] Analog Output - Channel 2
REFCAP 110 Internal Reference - Can also be used for connection of an external reference
AVDD AnalogPower Supply Connection
AGND Analog Ground/Substrate Connection
DVDD1 Digital Power Supply Connection (Interface)
DVDD2 Digital Power Supply Connection (Core)
DGND Digital Ground/Substrate Connection
MCLK | External Clock Connection
SDO 0] ADC Serial Data Out - DSP Mode
SDI | DAC Serial Data In - DSP Mode
SDFS 1/0 Serial Data Input Frame Sync - DSP Mode
RESET I Powerdown/Reset Input
SCLK 110 Serial Clock - DSP Mode

PIN FUNCTION DESCRIPTION (SINGLE-ENDED /O WITH SPI PORT)
Mnemonic 110 Function
VIN1 | Analog Input - Channel 1
VIN2 | Analog Input - Channel 2
VOUT1 o Analog Output - Channel 1
VOUT?2 O Analog Output - Channel 2
REFCAP 110 Internal Reference - Can also be used for connection of an external reference
AVDD Analog Power Supply Connection
AGND Analog Ground/Substrate Connection
DVDD1 Digital Power Supply Connection (Interface)
DVDD2 Digital Power Supply Connection (Core)
DGND Digital Ground/Substrate Connection
MCLK | External Clock Connection
CDIN | Serial Data In on SPI Control Port
CDOUT 0] Serial Data Out on SPI Control Port
CCLK | Serial Clock on SPI Control Port
CLATCH | Serial Data Latch on SPI Control Port
ASDATA o ADC Serial Data Out - IS
DSDATA | DAC Serial Data In - 1°S
LRCLK/ 1/0 Left/Right Channel Select - 12S
BCLK 1/0 Bit Clock - IS
RESET | Powerdown/Reset Input
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PRELIMINARY TECHNICAL DATA

AD74322

PIN FUNCTION DESCRIPTION (DIFFERENTIAL I/O WITH SPI PORT)

Mnemonic 1/10 Function

VINP1 | Analog Input - Channel 1 Positive
VINN1 | Analog Input - Channel 1 Negative
VINP2 | Analog Input - Channel 2 Positive
VINN2 | Analog Input - Channel 2 Negative
VOUTP1 0] Analog Output - Channel 1 Positive
VOUTN1 0] Analog Output - Channel 1 Negative
VOUTP2 0] Analog Output - Channel 2 Positive
VOUTN2 0] Analog Output - Channel 2 Negative
REFCAP 110 Internal Reference - Can also be used for connection of an external reference
AVDD Analog Power Supply Connection
AGND Analog Ground/Substrate Connection
DVDD1 Digital Power Supply Connection (Interface)
DVDD2 Digital Power Supply Connection (Core)
DGND Digital Ground/Substrate Connection
MCLK | External Clock Connection

CDIN | Serial Data In on SPI Control Port
CDOUT 0] Serial Data Out on SPI Control Port
CCLK | Serial Clock on SPI Control Port
CLATCH | Serial Data Latch on SPI Control Port
ASDATA 0] ADC Serial Data Out - I°S

DSDATA | DAC Serial Data In - I°S

LRCLK/ 1/0 Left/Right Channel Select - 12S

BCLK 1/0 Bit Clock - IS

RESET | Powerdown/Reset Input

Pr D 03/00




AD74322

FUNCTIONAL DESCRIPTION

ADCSection

Therearetwo ADC channelsinthe AD74322, configured asastereo
pair. Each ADC channel can beindependentlymuted. Theinputpins
areswitched between differential inputsor foursingleended inputs
accordingly. Thegainblock canbe programmed forindependentleftand
rightgains, instepsof +3dB, from 0dB to +12dB. The ADC operatesat
anoversampling ratio of 128 and the decimationfilter reducesthe output
to the standard sample rates. The output maximum
sample rate is 96 kHz at ASDATA.

AutomaticLevel Control
Analog SigmaDeltaModulator

Decimator Section

Thedigital decimation filter hasa passband ripple of £0.01dBanda
stopbandattenuation of 70dB. Thefilterisan FIR typewithalinear
phaseresponse. Thegroupdelayat48kHzis ??us. Outputsamplerates
up to 96 kHz are supported.

InputSignalswing

Each ADC inputhasaninputrange of 0.5Vrwms/ 1.414 Vp_p (Single-
Ended) aboutabias pointequal to Vrercap (See Figure
<lInput_Swing>)

- AD743xx
1414V pp VINPx
1414V pp
Figure <Input_Swing>
DACSection

The AD74322 hastwo DAC channelsarranged asastereo pair, with two,
fully differential voltage, analog outputsforimproved noiseand distortion
performance. Eachchannel hasit’sownindependently programmable
attenuatorwithamaximumattenuation of 63dB, adjustable in 1dB steps.
Digital inputsare viaaserial datainput pinandacommonframe
(DLRCLK)andbit(DBLCK)clockor usinga ‘packed data’ mode, both
channelscanbe inputusingasingle data pin.

Interpolator Section

Digital SigmaDeltaModulator
DAC

AnalogOutputFilter

OutputSignalswing

Each ADC inputhasanoutputrange of 0.5 Vrwms/ 1.414 Vp_p (Single-
Ended) aboutabias pointequal to Vrercap (See Figure
<Output_Swing>)

- AD743xx
VOUTPx

1414V pp

1414V p_p

Figure <Output_Swing>

PRELIMINARY TECHNICAL DATA

Reference

The AD74322 features an on-chip reference whose
nominal value is 1.125 V.A __ nF capacitor applied at the
REFCAP pin is necessary to stabilise the referrence. (See
Figure <REFCAP_Int>)

AD743xx

) REFCAP

Figure <REFCAP_Int>

Ifitisrequiredto use anexternal reference, because of itsvalue or its
reference tempco, the internal reference can be disabled viaControl
Register__andtheexternal reference appliedatthe REFCAP pin (See
Figure<REFCAP_Ext>).

AD743xx

1.0 V—P»O REFCAP

EXTERNAL
REFERENCE

Figure <REFCAP_Ext>

Master ClockingScheme

Theupdaterate ofthe AD74322’s ADC and DAC channelsrequirean
internal master clock (IMCLK)whichis 256 timesthatsample update
rate (IMCLK =256*Fs). Inorder to provide some flexibility in
selecting sample rates, the device has a series of three
master clock pre-scalers which are programmable and
allow the user to choose a range of convenient sample
rates from a single external master clock. The master
clock signal to the AD74322 is applied at the MCLK pin.
The MCLK signal is passed through a series of two
programmable MCLK pre-scalers (divider) circuits which
can be selected to reduce the resulting Internal MCLK
(IMCLK) frequency if required. The first MCLK pre-
scaler provides divider ratios of /1 (pass through), /2, /3
while the second pre-scaler provides divider ratios of ./1
(pass through), /2, /4 and the third pre-scaler provides
ratios of /1 (pass through), /2 and /5..

Programmable

MCLK
Divider
Pre-Scaler 1 Pre-Scaler 2
MCLK | o « IMCLK
| Control Reg |
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PRELIMINARY TECHNICAL DATA

AD74322

24V
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Figure <PSU_Connection>

Figure <MCLK_Divider>

The divider ratios will allow more convenient sample rate
selection from a common MCLK which may be required
in many voice related applications.

Example 1: fsavp = 48 kHz and 8 kHz required

MCLK = 48*10% * 256 = 12.288 MHz to cater for 48
KHz fsamp

For fsamp = 8 kHz, it is necessary to use the /3 setting in
Pre-Scaler 1, the /2 setting in Pre-Scaler 2 and pass
through in Pre-Scaler 3. This results in an IMCLK =
8*10° * 256 = 2.048 MHz (= 12.288 MHz/6).

Example 2: fsaup = 48 kHz and 32 kHz required
MCLK = 24576 MHz

For fsamp = 48 kHz, it is necessary to use the /2 setting in
Pre-Scaler 1 and the /1 (pass-through) setting in Pre-
Scaler 2 and pass through in Pre-Scaler 3. This results in
an IMCLK = 48*10° * 256 = 12.288 MHz.

For fsamp = 32 kHz, it is necessary to use the /3 setting in
Pre-Scaler 1 and the /1 (pass-through) setting in Pre-
Scaler 2 and pass through in Pre-Scaler 3. This results in
an IMCLK = 32*10° * 256 = 8.192 MHz.

Example 3: fSAMP = 44.1 kHz and 11.025 kHz required

MCLK = 44.1*10° * 256 = 11.2896 MHz to cater for
44.1 kHz fSAMP

Forfsamp=11.025kHz, itis necessary to use the/1 settingin Pre-
Scaler 1 and the /4 setting in Pre-Scaler 2 and pass
through in Pre-Scaler 3. This results in an IMCLK =
11.025*10° * 256 = 2.8224 MHz (= 11.2896 MHz/4).

SampleRates
Forallapplicationsthe sampling rateis defined by the internal master
clock frequency (IMCLK)where IMCLK =256 *fsanp.

Power-On Reset
The AD74322 features a power-on reset circuit which

a known state following the power-up of the device. There
is also a software reset capability available by setting the
RESET bit in Control Register _. This control register is
accessed through the Control Port.

Power Supplies and Grounds
The AD74322 features three separate supplies: AVDD,
DVDD1 and DVDD?2.

AVDD is the supply to the analog section of the device
and must therefore be of sufficient quality to preserve the
AD74322’s performance characteristics. It is nominally a
2.4 V supply.

DVDDL1 is the supply for the digital interface section of
the device. It is fed from the digital supply voltage of the
DSP or controller to which the device is interfaced and
allows the AD74322 to interface with devices operating at
supplies of between 2.4 V -5% to 3.3 V + 10%.

DVDD?2 is the supply for the digital core of the
AD74322. It is nominally a 2.4 V supply.

EfsbresO#A0all internal circuitry is reset and initialised to ~7~




AD74322 PRELIMINARY TECHNICAL DATA
M CLK Sampling Rates (kH2z) using Scalar (Divider) Ratios (assumes 256fs)
(MH2
1 2 3 4 5 6 8 9 10 12 15
2.048 8 4 - 2 - - 1 - - - -
12288 48 24 - 12 - - 6 - - - -
16.384( 64 32 - 16 - - 8 - - - -
24576 | 96 48 - 24 - - 12 - - - -
36.864 - - 48 - - 24 - - - 12 -
Table <MCLK_Divider>
. MCLK (MHz)
Sampling Rate Interpolator
f, (kHz) Mode
256f 512f 768f
8 8x (Normal)
16 4x (Double) 2.048 4.096 6.144
111 8x (Normal)
52 2 4x (Double) 2.8224 5.6448 8.4672
32 8x (Normal)
64 4x (Double) 8.192 16.384 24.576
44.1 8x (Normal)
88.2 4x (Double) 11.2896 22.5792 33.8688
48 8x (Normal)
96 4x (Double) 12.288 24.576 36.864

Table <MCLK_Select>

-10-
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PRELIMINARY TECHNICAL DATA

AD74322

INTERFACING

The AD74322featurestwo separate interfaces, Controland Data, which
are used to program control settingsand send/receive sample data
respectively. The Controlinterfaceisimplemented usingan SP1C type
protocol buttransfers 16-bits per frame. The Datainterface useseithera
DSPor 1°S0 protocol to transfer stereo datasamples between controller
and codec. The DSP compatibleinterface mode allows datasamplestobe
transferred inaprotocol thatis supported by the serial interfaces of most
fixed-andfloating-point DSPs.

Inordertoreduce peripheral requirementswheninterfacingthe AD74322
with the host DSP, the DSP mode allows the DSP to send both dataand

controlinformation tothe device viathe datainterface. Thisisthe default
modeand requires userstoonly useasingle DSP SPORT toboth control
thedeviceandservice itwith datasamples.

ControlInterface

Control ofthe AD74322 operationisviaasetof 16 Control Registers
whichare programmed through the Control Port. The Control Port
protocol issimilar tothe SP10O protocol with the exception that 16-bits of
dataare transferred per frame. The Control Port consists of the following
pins: CCLK - Control Port Serial Clock, CLATCH - Control Port Latch
or Framesignal, CDIN - Control Port Serial DataInand CDOUT -
Control Port Data Out. CLATCH isaframingsignal thatisactive low.
Whenasserted, itgatesthe otherinterface linesasbeingactive. CCLKis
usedtoclockinputdataon CDIN and clock output (readback) dataon
CDOUT. Figure<Control_Interface> detailsthe connectivityofthe
Control Porttoacontrollerand Figure <Control_Timing> detailsthe
interfacetiming.

AD743xx

CDIN CLATCH CCLK CDOUT

!

CONTROLLER

¢

Figure <Control_Interface>

CCLK

-a L

CDIN

Data in and out of the Control Port go through a 16-bit
shift register whose contents are mapped to the internal
registers using the mapping scheme of Figure
<ContPortMap>. A 16-bit word received by the Control
Port is decoded as a read or write to a register address set
by bits 15 - 12. This 4-bit register address selects 1 of 16
registers as shown in Table <ContRegMap>. Bit 11
selects whether a register read or write is requested -
Write = 0, Read = 1. Bit-10 is reserved. Bits 9 through 0
contain register data. Each Control register’s contents are
detailed below.

Datalnterface

Thereare two modes of operation of the datainterface; DSP modeand
12S mode. Thedefault mode of the data interface isa DSP mode which
combinescontrol and datafunctionsinasingle protocol. Thisistoreduce
the peripheral overhead required on the DSP wheninterfacing tothe
AD74322. Thismode operatesinastandard DSP serial format. In12S
mode the datainterface streamsaudio datasamplesbeingsenttoor
received fromthe DACsand ADCsrespectively, using the I2S serial
protocol.

Ineither mode it can be configured as either amaster or slave device
ensuring connectivity to the largest number of host processors.

DSPMode

The DSP modeallowsinterfacing tomost fixed-and floating-point DSPs
aswellasother processorssuchas RISCsetc that having serial ports that
supportsynchronouscommunications. Thekey feature of synchronous
DSP communicationsisthatthe serial data is framed by aseparate Frame
Syncsignal. Figures<Data_DSP_Slave>and<Data_DSP_Master>detalil
connectivity in Master Mode (codec is master) and Slave Mode (codecis
slave) respectively.

AD743xx
(MASTER)
TFS [«— LRCLK/SDIFS
s DT P DSDATA/SDI
DSP
(SLAVE) SCLK |t BCLK/SCLK
DR |- ASDATA/SDO
RFS |-f—e SDOFS

Figure <Data_DSP_Slave>

- d

Qs XXz X X2 X 2 X 8 X7 X e X8 X X2 X 2 X X
Qs XXz X X2 X 2 X 8 X 7K e X 8 X X2 X2 X X

CDOUT

cLATeR)

—

Figure <Control_Timing>
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SCLK
LRCLK/ | |
FS
DSDATA/ CONTROL LEFT DAC RIGHT DAC
SDI
SDATA! | sTATUS LEFT ADC RIGHT ADC
Figure <DSP_Protocol>
AD743xx
TFS ——o— LRCLK/éﬁIII_ZQVE) TFS [——@——P>| LRoUsDRS
DT P»-| DSDATA/SDI
DSP DT | DSDATA/SDI ADSP- HOLKISOLK
(MASTER) SCLK | BCLK/SCLK 21065L TCLK II >
DR | ASDATA/SDO (MASTER) DR & ' ASDATAISDO
RES coors RFS |lg— | AD743xx
< RCLK g - - - (SLAVE)

Figure <Data_DSP_Master>

Figure <Data 125 _DSP_Master>

Theserial protocol usesafixed position for data being sent to or received
fromthe Leftand Right DACsand ADCsrespectivelyand thecontrol

words being senttoand the statuswords being received from the device

respectively. Figure<DSP_Protocol>detailsthearrangementofboth TES
audioand control/statusinformationin theserial transfer. oT
125 0(Inter ICSound Bus) Mode 2Al%§5|1 TCLK
Thel2Sbusisathree lineserial buswhich featuresaserial dataline (MASTER) DR
carryingboth leftandright (stereo) channels. The Leftand Rightchannel RES
information are selected by the status of the Left/Right Clock (Word RCLK
Select) line. Serial datais clocked by the Bit Clock line. Figures

N
L

-

-

-

e

<Data_12S DSP_Master>and<Data 125 DSP_Slave>detailthe
interface configuration between controllerand codecin I’S modewith
controllerasmaster and slave respectively. Figure <> details 1S timing.
Theinterfaceallowseasy transfer of arbitrary length serial datasamples
sent MSBfirst. Toggling ofthe Left/Right Clock lineindicatesthat the
end of the currentword will occur after the following Bit Clock cycleand
thestart of thealternate channelwordwill occur onthe subsequent Bit
Clockcycle

LRCLK/SDIFS
DSDATA/SDI
BCLK/SCLK
ASDATA/SDO

AD743xx
(SLAVE)

Figure <Data 125 _DSP_Slave>

LRCLK_\

|
LEFT CHANNEL [

BCLK | J ‘_/_\_/_\_/_\ .
X OO

|

| |

12S MODE - 16 TO 24-BITS PER CHANNEL

SDATA

Figure<I2S_Timing>
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AD743xx

CDIN CLATCH CCLK

CDOuUT

A A

Figure <Control_Cascade_Daisy Chain>

AD743xx
CDIN CLATCH CCLK CDOUT

CONTROL DATA IN

CONTROL DATA OUT

CONTROL DATA LATCH

®
CONTROL DATA CLOCK
®
CCLK

-

UL Sy Ly

-
|

L EXEXENXEAOKEAOK T < XXX XXX

DEV N DEV N

DEV1

LXK ¢ XXX XX

DEV N DEV N

cLATeR

DEV 1

—

Figure <Control_Cascade_Timing_Daisy Chain>

INTERFACING MULTIPLE DEVICES
Manyapplicationsrequire multiple channelsofinputand output. The
AD743xxseries of devicesare designed to cater for extending the number
of I/O channels by cascading devicestogether while interfacing toasingle
control or dataport. Thisreducesthe overhead requirementonthe
controllerintermsof serial ports.

Control PortCascading

There are two methods of cascading the Control Ports of
multiple AD743xx devices together so that all devices can
be controlled from a single controller serial port. One
method is to configure the multiple devices as a daisy
chain of Control Ports each 16-bits wide with common

Pr D 03/00
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AD743xx
CDIN CLATCH CCLK CDOUT
CONTROL DATA IN
CONTROL DATA OUT 4
CONTROL DATA CLOCK
®
CONTROL DATA LATCH 1

CONTROL DATA LATCHN

PRELIMINARY TECHNICAL DATA

AD743xx
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Figure <Control_Cascade_TDM>
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Figure <Control_Cascade_Timing_TDM>
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PRELIMINARY TECHNICAL DATA

AD74322

AD743xx
(SLAVE)

SDIFS SDI SCLK

LRCLK/ DSDATA/ BCLK/ ASDATA/

AD743xx
(SLAVE)

LRCLK/ DSDATA/ BCLK/ ASDATA/

SDO SDOFS SDIFS SDI SCLK SDO SDOFS

A

\ \

Clock and Latch signals. The other method involves
creating a common Data In and Data Out buses where
each device has a common Clock but has separate Latch
signals which enable the devices on the bus at different
times - either as a Time Division Multiplex (TDM) or
software control.

DaisyChainMode

In Daisy Chain Mode, the serial registers (16-bit) of each device are
cascaded together by connecting the controller’s DataOutto CDIN of
the first device and the CDOUT of the first device to
CDIN of the next device (see Figure
<Control_Cascade_Daisy_Chain>). The CDOUT of the
final device is connected to the controller’s Data In. The
effective cascade length becomes 16 * N (where N is the
number of devices in cascade) and each control word write
to each device requires 16 * N CCLK cycles. Please note
that the CLATCH pin of each device is driven from a
common controller output signal which must be active
during the entire 16 * N CCLK cycles as shown in Figure
<Control_Cascade_Timing_Daisy_Chain>.

TDMMode

InTDM Mode, eachdevice’sCDIN and CDOUT arecommoned tothe
controller’s DataOutand Data Inrespectively (see Figure
<Control_Cascade_TDM>).Eachdevice’sCLATCH pinisseparately
controlled. When CLATCH isdisasserted activityon CDINand CCLK
isnotrecognisedandthe CDOUT pinistri-stated. Figure
<Control_Cascade_Timing_TDM=>shows TDM Mode Controltiming.

Data Port Cascading

The Data Port of the AD74322 is designed to allow
multiple single or dual channel devices to be cascaded
from a single DSP or controller serial port (SPORT).
There is also a mode which allows stereo ADCs and
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DACs (with 12S interfaces) to be interfaced to a cascade
of AD743xx devices. This allows extra flexibility in
choosing the number of input and out channels in the
cascade. The various (potential) modes for interfacing the
data ports of multiple devices are listed below:

DSP Mode - Daisy Chaining

In this mode, sample data is passed along a daisychain of
I/0 registers in a similar manner that used in the present
AD733xx devices. At the sample event each ADC result is
placed in the 1/O register and is subsequently shifted
towards the DSP’s Rx register. This achieved by a
common SDIFS pulse which samples each device (enables
each device’s sample). {Drawback: as the device is stereo,
we would need to send 32 bits (or perhaps more) to the I/
O register at each sample event.}

TDMMode

Inmultiplexed mode, each deviceis programmedwith its cascade
position. Thisallowsdevicesto beenabled tothe databusesonly in their
appropriate time-slot as defined by the initial frame-sync
signal.
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AD74322 PRELIMINARY TECHNICAL DATA

REGISTER ADDRESS | R/'W | RES DATA FIELD

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Note: Bit 15 = MSB

Figure <ContPortMap>

REGISTER ADDRESS | R/'W | RES DATA FIELD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Power Settings

Clock Dividers

Serial Port Control

M ute Cortrol

Input/Output Corfiguration
ADCO Gain Setting
ADCO Peak Level
ADC1 Gain Setting
ADC1 Peak Level

prlo|r|o

Reserved
Reserved
1/O Filter Select
DACO Gain Setting

DAC1 Gain Setting

Reserved

Reserved

REF Trim Control

rl{r|lrR|[r]|Rr|r|r|r|[O]O|O|]O|O|O|]O|O|O|O
FlRr|Rr|R|O|O|lOC|O|FrR]|FP|FR]|R|rR|rR]|]O]O|O]|O
FPlrRr|O|O|rR|F|OC|O|r|FP|[rRP]|O|OC|[O]|r]|F|O]|O
r|lo|lr|O]|lr|O|r|O|lrRr|O|O|RrR|rR|O|rR|O]|R|O

Test Mode Control

Figure <ContRegMap>
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Power Control
apDRESs | RW | RES
RESET | PURA PUR PUD1 | PUDO | PUA3 | PUA2 | PUAL1 | PUAO PU
15-12 11| 10 9 8 7 6 5 4 3 2 1 0
Power
Up Power Power Power Power Power Power Power Global
0000 S‘gtfe’;’;re Referer- R erp Up Up Up Up Up Up Power
A ce e 1 pbacrt | paco | abcs | apcz | abci | Apco Up
mplifi- ce
er
Table <MCLK_Divider>
REG Clock Dividers
R/W | RES
ADDRESS Reserved BCD2-0 MCD2-0
15-12 11| 10 9 8 7 6 5 4 3 2 1 0
0000 Bit Clock Divider Master Clock Divider
Serial Interface Control
REG R/W | RES
ADDRESS D'\SATED_ TPOS2 | TPOS1 | TPOSO | DDF1 | DDFO | ADF1 | ADFO | DSMM | DSMS
15-12 11| 10 9 8 7 6 5 4 3 2 1 0
TDM '\T/IDg/I -’\I;Ilgg/l :/ID’C\iA DAC DAC ADC ADC Mixed-- Master/
0000 Mode Posci)ti gn Positi gn Pos?ti gn Data Data Data Data Mode Slave
Enable 2 1 0 Format 2 | Format 2 | Format 2 | Format 1 Enable Mode
Mute Control
REG
R/W | RES
ADDRESS DMU- | DMU- AMU- | AMU-
DWW1 | DWWO | AWW1 | AWWO TEL TEO - - TE1 TEO
15-12 11| 10 9 8 7 6 5 4 3 2 1 0
DAC DAC ADC ADC
0000 Word Word Word Word Mute Mue | peserved | Reserved Mute Mute
Width 1 Width 0 Width 1 Width 0 DAC1 DACO ADC1 ADCO
PrD 03/00 -17-




AD74322 PRELIMINARY TECHNICAL DATA
ADC Corffiguration
REG
RW | RES _
ADDRESS PE’E Res | puB | psB | ALB1 | ALBO | INvi | INvo | sEE1L | sEFO
15-12 | 11| 10 9 8 7 6 5 4 3 2 1 0
ADC i, Dat Aral Ardl Invert Ivet | ADCLIn | ADCOIn
0111 I'_D;";‘g Reserved Lo'i'gg:'ck SPORT Loopb(;?:k Loopbc;%k Abct | ADGD SLES S;P'eg
Reading Loopback Chl Cho Inputs Inputs Mode Mode
REG ADCO Gain Setting/Peak Readback
ADDRESS RW | RES
AO0G9-0
15-12 | 11| 10 9 8 7 6 5 4 3 2 1 0
0001 0 Reserved A0G1 AOGO
1 AOP9 ADCO Peak Readback AOPO
REG ADC1 Gain Setting/Peak Readback
ADDRESS RW | RES
A1G9-0
15-12 | 11| 10 9 8 7 6 5 4 3 2 1 0
0001 0 Reserved A1GL A1GO
1 A1P9 ADC1 Peak Readback AOPO
DACO Gain Setting
ApDRESS | RW | RES
D0G9-0
15-12 ( 11 | 10 9 8 7 6 5 4 3 2 1 0
0101 DOG9 DACO Gain Setting DOGO
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PRELIMINARY TECHNICAL DATA AD74322

REG aw | res DAC1 Gain Setting
ADDRESS D1G9-0
15- 12 11 | 10 9 8 7 6 5 4 3 2 1 0
0110 D1G9 DAC1 Gain Setting D1GO
Trim Control
ApDRESS | RW | RES
BMF LTE LT3-0 ST3-0
15-12 11| 10 9 8 7 6 5 4 3 2 1 0
Blow Link
0000 Master Trim Link Trim Software Trim
Fuse Enable
REG aw | res Test Mode Control
ADDRESS TME1-0 DI3-0 AI3-0
15- 12 11| 10 9 8 7 6 5 4 3 2 1 0
0000 Test Mode Cortrol DAC Current Settings ADC Current Settings
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AD74322

PRELIMINARY TECHNICAL DATA

OUTLINE DIMENSIONS (STYLE: outline hd)
Dimensions shown in inches and (mm). (STYLE: outline sub)
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