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Evaluation Board for CS42324

Features

2 Vrms Single-Ended Analog Inputs

2 Vrms Single-Ended Analog Outputs
CS8406 S/PDIF Digital Audio Transmitter
CS8416 S/PDIF Digital Audio Receiver
Independent ADC and DAC Clock Domains

*® & & o oo o

Header for Optional External Software
Configuration of CS42324

Header for External PCM Serial Audio 1/0
3.3 V Logic Interface

Pre-Defined Software Scripts

*® & oo o

Demonstrates Recommended Layout and
Grounding Arrangements

<&

Windows® Compatible Software Interface to
Configure CS42324 and Intra-board
Connections

Description

The CDB42324 evaluation board is an excellent means
for evaluating the CS42324 CODEC. Evaluation re-
quires an analog signal source and analyzer and power
supplies. A Windows PC-compatible computer must be
used to evaluate the CS42324.

System timing for the IS and Left-Justified interface for-
mats can be provided by the CS42324, the CS8416, the
CS8406, or by a PCM /O stake header with an external
source connected.

RCA phono jacks are provided for the CS42324 analog
inputs and outputs. Digital data I/O is available via RCA
phono or optical connectors to the CS8416 and
CS8406.

The Windows software provides a GUI to make config-
uration of the CDB42324 easy. The software
communicates through the PC’s USB port to configure
the control port registers so that features of the
CS42324 can be evaluated. The evaluation board may
also be configured to accept external timing and data
signals for operation in a user application during system
development.

ORDERING INFORMATION

CDB42324 Evaluation Board

Passive Input Filter

Passive Input Filter

L1l ]]

{
[
{ Passive Input Filter
[
[

Passive Output Filter }

Passive Output Filter }

Iy

Passive Output Filter J

. . CS42324
Passive Input Filter
Passive Input Filter
. MCLKI P MCLK1 MCLK2
4 Subclocks 1 | <4— Subclocks 1 Subclocks 2 [—P> MCLK Car.med
< Oscillator
Header A
& MCLK2 4 —
: Subclocks 2 |
< d Control Port Interface
MCLK Cs8416 4—* ¢ £> CS8406 MCLK
Ll
CS8416 g Subclocks Subclocks CS8406
h d FPGA N
= CIRRUS LOQGIC® Copyright © Cirrus Logic, Inc. 2007 MAY '07
http://www.cirrus.com (All Rights Reserved) DS721DB2



http://www.cirrus.com
http://www.cirrus.com

—
—.

CIRRUS LOGIC” CDB42324
TABLE OF CONTENTS

1. SYSTEM OVERVIEW ...t isie s ssss s s s ssn s s me e sms s s s s s s s s s s me e s s namn s s as s nneasmnnnans 4
R 0 PR 4
1.2 Grounding and Power Supply DECOUPIING ...ocoiiiiiiiiaiiieee et 4
1.3 CS42324 AUIO CODECQ ...ttt ettt e e et e e sa e e e et e e s tteeesmeeeesmseeeaneeesaneeeanneeens 4
1.4 CS8406 Digital AUdio TranSMUttEr ..........oiiiiiiiiie e e e 4
1.5 CS8416 Digital AUAIO RECEIVET ...ttt e e 5
IR JE USRS 5
LA O7= T 0 1= o I @ 1= 71| =1 (o PSR 5
1.8 External Control HEAEIS .......cooiieieeee e e e e e e e e e e e e e e s s s e e eeeaaaeeeeean 5
RS g = oo I L] o 10 PSSO PRP 5
(R (O N =1 oo I @ U] 11U - TSP PRT 5
(IRt g T SRR 6

L 22 O S = X @0 o (o] o o S PSSR 6

2. SYSTEM CLOCKING .....ococoiiiiiriismeiassrssssmsssssssssssas s ssssss s s ssssassmss s sms s sssssesssssessssnssassnssssnsssansssssnsesnsnnnss 7
20t I T Yo I o 2 - 1o Tt R 7
A O T Yo QI Lo o2 - 1o SRR 7

3. SYSTEM DATA ROUTING .....ocoiiiiiiiiinirisnrssssessssssssssms s s s ssmse s ssss s sams s s ss s ssms e s ss s sssanassssnssnsnsesnsnness 7
4. PC SOFTWARE CONTROL ......ciiiiiiriiirinsmss i sssssssssssssssssssms s s s s sssms s sssss s sssssassssss s sssmsssssssssssssassansssnsns 8
4.1 CS42324 System ControlS Tab ... e e 8
4.2 CS42324 ADC and DAC CONtrols Tab .......ueiiiiiiiiiiieiiieie et e 9
Rl = o= 1o IS 1= (0] o T 1= o R PSSP 10
4.4 ReGiSter MaApS Tab ..ot e et e e et e e e et e e e e nbe e e e e e 11
4.5 Preconfigured SCript FIles .......eiiiiiiiie e 12
4.5.1 Oscillator Clock - ADC Ch 1 to DAC & SPDIF OUt ..c.coiiiiiiieiiiiieeeeee e 12

4.5.2 SPDIF Recovered Clock - SPDIF to DAC & ADC t0 SPDIF ......oooiiiiiiiiieiiieee e, 12

5. FPGA REGISTER QUICK REFERENCE ..........coiiiiiiiirieis s sss s s sss s sss s s ms s smn s s smn s snsnes 13
6. FPGA REGISTER DESCRIPTION .......coiiiiiiiiiniers i sss s s s s s s s n s sssms s ssms s s mn s snsnas 13
6.1 Code ReVvision ID - AdAress 0T ... e e ebee e e e e 13
6.2 MCLK Source Control - AdAress 02N ........cooiiiiiiiiiiiii et e 13
6.2.1 MCLK2 SOUICE (BItS 5:4) ...eeiiiiiieiitiie ettt ettt e e se e e s e e s eee e e snaeeenneeeeanneeens 13

6.2.2 MCLK1 SoUICE (BItS 1:0) .ueeieiiiieeitiieeiiee ettt e et e et e et e e see e e e e e st e e e snaeeennneeeenneeens 14

6.3 Subclock Source Control - ADAress 03N .........oooiiiiii e 14
6.3.1 SP2 SubcClock SOUICe (BitS 5:4) ....ueiiiiiiiiiiiie e 14

6.3.2 SP1 Subclock Source (Bits 1:0) ......eiiiiiiiiiiie e 15

6.4 CS42324 SDIN Source Control - ADdress 04h .........oooiiiiiiiiii e 15

6.4.1 J1 SDOUT (pin 8) Source (Bits 1:0)
CS8406 SDIN Source (Bits 1:0)
CS42324 SDIN2 Source (Bits 1:0)

CS42324 SDINT SOUICE (BitS 1:0) .uuevieiiiiiieiee it e e e e s rr e e e e e e s e e s sennneeereereeeaaeaeeenn 15

6.5 MiSC CoNtrol = AAArESS Q5N ... cceeeiiieeeeeeeee et e e e e e e e e et e e e e e e s e e e e s eerbaaeeaees 16
T Tt N 10 I { =1 0 PR 16

ST N (= 1 e I PR 16

6.6 LED Status - AAAress 0B8N .......oooveiiiiiiiiie et e et e e e e e et e e e e e e e e e e e e arb e eaees 16
B.6.1 MUTECS (BIT 5) .uuiiiiiiiiiiiieie e ettt e e e e e s et ee e e e e e e e e ss s s et aeeereeaaeeeeesaannnnseaeenaaeeaeean 16

B.6.2 MUTEGCZ (BIT 4) .eeiiiiiieiiiee ettt e e e e et e e e e e e e e e e e s e s st aeeeeeeaeeeeeeaannnnnsneeeaaeeeeeean 16

B.6.3 MUTECT (BIT 3) 1iiiiiiiiiieie e ettt e e e e e e s e e e e e e e e e e e e s s s et e e e e e e eaeeeeee s e nnnnnneeeaaeeeneean 16

G @V (= 2 PR 16

LGS TN | 1 I (= I PSR 16

I IS o | 1K@ @ G (=71 ) P 16

7. CDB CONNECTORS, JUMPERS, AND SWITCHES .......ccceiiiiiiiieeiiriiremesss e rssesssssssssssssssssesssnsssnsenees 17
8. SCHEMATICS AND LAY OUT ....iiiiiieiiiiireeeerisrrreesssssesrsmssssssersnnssssssesssnsssssssesnsssssseesnsnsssssssssnssssssserens 18
9. REVISION HISTORY ....oiiiiiieiiiiiiteceissrrsnesss s e rsemassassrssnsssssssesssnassssssesnnsssssserssnsssssssessnnsssssessessnnnssnsennes 29

2 DS721DB2


http://www.cirrus.com

—
—.

CIRRUS LOGIC” CDB42324
LIST OF FIGURES
Figure 1.CS42324 System Controls Tabh .........ooiiiiiiii e 8
Figure 2.CS42324 ADC and DAC Controls Tab ......cccoiiiiiiiiiiii e 9
Figure 3.Board SEIUP Tab ....cooiiiiiiiiiiiiie ettt e e s bbb e e e 10
Figure 4.Register Maps Tab ........eeiiiiiiiiee et e e e e st e e e e b e e e e 11
Figure 5.CS42324 - SchematiC Page T ...ttt 18
Figure 6.Analog Inputs - SchematiCc Page 2 ... 19
Figure 7.Analog Outputs - Schematic Page 3 ..o 20
Figure 8.Clock Routing and Board Control - Schematic Page 4 ... 21
Figure 9.S/PDIF 1/0O - SchematiCc Page S ........oooiiiiiiiii et 22
Figure 10.FPGA - SChematiC Page B ........ccooiiiiiiiiiiiiiee ettt et e e 23
Figure 11.Power - SChematiC Page 7 ......cooiiiiiiiiie ettt e e e e 24
FIGUIE 12.SilK-SCIEEN TOP ...eeeiiiitiiiiie ittt ettt e bt e e e s bt e e e e s sttt e e e e s aabe e e e e e s aaneee e e aabeeeeeeanee 25
Figure 13.Silk-SCreen BOtIOM .........ooiiiiiiiii e e e 26
Figure 14.Top Layer ROULING .......ueiiiiiiiiiiii ettt ettt e e et e e e e st ee e e rabr e e e e e eaaee 27
Figure 15.Bottom Layer ROULING .....ccooiiiiiiiiiiiiiee ettt ettt e e sab e e e 28
LIST OF TABLES

TabIE 1. MCLIKZ SOUICE .....uteeiiiiie ittt ettt ettt e e s bt e e he e e s a et e s st e e e aabe e e sabeeebeeesanneeens 13
TabIE 2. MCLIKT SOUICE .....utiiiiiiie ittt ettt ettt sttt e e s bt e e he e e s a bt e e sab e e e enbe e e sabeeebeeesanneeens 14
Table 3. SP2 SUDCIOCK SOUICE .......uiiiiiiiiiiiie ettt ettt e et e e bbe e e sabeeesane e e sneeeans 14
Table 4. SP1 SUDCIOCK SOUICE .......uiiiiiiiiiiiie ettt ettt sttt e rie e e bbe e e sabeeesanee e sneeeans 15
TaDIE 5. SDATA SOUICE .....neeiiiiiie ettt eh ettt e bt s e e s b et e e he e e s n bt e e smbee e anbeeesabeeebeeesanneeens 15
Table 6. CS42324 ADO SHALE .....cooiiiiiiiiie ittt st e e sb e rab e s eb e e e s bt e e be e e s aaneeee 16
Table 7. CS42324 ADT ST .....oiiiiiiiiiie ettt b et eb e e e sbe e e be e e s naneeees 16
Table 8. System CONNECLONS ......coiiiiiiiiie et e e e e e et e e e e s s tee e e e s antaeeeeennteeeeeennneeas 17
Table 9. System JUMPEr SEHINGS .......uiiiiiiiiie e e e e e e e e snre e e e e enneeas 17

DS721DB2 3


http://www.cirrus.com

CIRRUS LOGIC” CDB42324
1. SYSTEM OVERVIEW

The CDB42324 evaluation board is an excellent means for evaluating the CS42324 CODEC. Analog and digital au-
dio signal interfaces are provided, an on-board FPGA is used for easily configuring the evaluation platform, and a
USB cabile is included for use with the supplied Windows configuration software.

The CDB42324 schematic set is shown in Figures 5 through 11.

1.1 Power

Power must be supplied to the evaluation board through the Yellow +9.0 V to +12.0 V binding post. On-
board regulators provide 5V, 3.3 V, and 1.8 V supplies. All voltage inputs must be referenced to the single
black binding post ground connector (Table 8).

WARNING: Please refer to the CS42324 data sheet for allowable voltage levels.

1.2 Grounding and Power Supply Decoupling

The CS42324 requires careful attention to power supply and grounding arrangements to optimize perfor-
mance. Figure 5 provides an overview of the connections to the CS42324. Figure 12 shows the component
placement. Figure 14 shows the top layout. Figure 15 shows the bottom layout. The decoupling capacitors
are located as close to the CS42324 as possible. Extensive use of ground plane fill in the evaluation board
yields large reductions in radiated noise.

1.3 CS42324 Audio CODEC
A complete description of the CS42324 is included in the CS42324 product data sheet.

The required configuration settings of the CS42324 are made in its control port registers, accessible through
the CS42324 tabs of the Cirrus Logic FlexGUI software.

Clock and data source selections are made through the control port of the FPGA. Basic routing selections
can be made using the Board Setup tab in the GUI software application. Advanced options are accessible
through the Board Configuration sub-tab on the Register Maps tab of the Cirrus Logic FlexGUI software.
See Section 6. FPGA Register Description for complete information.

1.4 CS8406 Digital Audio Transmitter

A complete description of the CS8406 transmitter (Figure 9) and a discussion of the digital audio interface
are included in the CS8406 data sheet.

The CS8406 converts the PCM data generated by the CS42324 to the standard S/PDIF data stream. The
CS8406 can operate in either master or slave mode, accepts 128 Fs, 256 Fs, 384 Fs, and 512 Fs master
clocks on the OMCK input pin, and can operate in the Left-Justified, I12S, Right-Justified 16-bit, and Right-
Justified 24-bit interface formats.

The most common operations of the CS8406 may be controlled via the Board Setup tab in the GUI software
application. Advanced options are accessible through the CS8406 sub-tab on the Register Maps tab of the
Cirrus Logic FlexGUI software.
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1.10

CS8416 Digital Audio Receiver

A complete description of the CS8416 receiver (Figure 9) and a discussion of the digital audio interface are
included in the CS8416 data sheet.

The CS8416 converts the input S/PDIF data stream into PCM data for the CS42324 and operates in master
or slave mode, generating either a 128 Fs or 256 Fs master clock on the RMCK output pin, and can operate
in the Left-Justified, I12S, Right-Justified 16-bit, and Right-Justified 24-bit interface formats.

The most common operations of the CS8416 may be controlled via the Board Setup tab in the GUI software
application. Advanced options are accessible through the CS8416 sub-tab on the Register Maps tab of the
Cirrus Logic FlexGUI software.

FPGA

The FPGA handles both clock and data routing on the CDB42324. Clock and data routing selections made
via the Board Setup tab in the GUI will be handled by the FPGA with no user intervention required. For ad-
vanced information regarding the internal registers and operation of the FPGA, see Sections 5 and 6.
Canned Oscillator

A canned oscillator, Y6, is available to provide a master clock source to the CDB42324.

The oscillator is mounted in pin sockets, allowing easy removal or replacement. The board is shipped with
a 12.2880 MHz crystal oscillator populated.

External Control Headers

The evaluation board has been designed to allow interfacing with external systems via the headers J1 and
J46.

The 20-pin, 2 row header, J1, provides access to the serial audio signals required to interface Serial Audio
Port 1 and Port 2 of the CS42324 with a DSP (see Figure 8).

The direction of the signals on header J1 can be configured using the controls located within the Board Set-
up tab in the provided GUI software.

The 15-pin, 3 row header, J46, allows the user bidirectional access to the SPI™/12C® control signals by sim-
ply removing all the shunt jumpers from the “INT” position. The user may then choose to connect a ribbon
cable to the “EXT” position. A single “GND” row for the ribbon cable’s ground connection is provided to main-
tain signal integrity. Two unpopulated pull-up resistors are also available should the user choose to use the
CDB for the I?C power rail.

Analog Inputs

RCA connectors supply the CS42324 analog inputs through single-ended, unity gain, passive circuits. Refer
to the CS42324 data sheet for the ADC full-scale level.

Analog Outputs

The CS42324 DAC analog outputs are routed through a single-pole passive RC filter. The output of the filter
is connected to RCA jacks for easy evaluation.

DS721DB2 5
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1.11 Muting

The CDB42324 incorporates optional off-chip muting circuitry to complement the CS42324’s mute control
pins. There are 2-pin headers by each analog output jack which correspond to the mute for each channel.
These headers allow a disconnection point for evaluation of the analog output without the mute circuitry at-
tached to the signal.

1.12 USB Control Port

A graphical user interface is included with the CDB42324 to allow easy manipulation of the registers in the
CS42324, CS8416, CS8406, and FPGA. See the device-specific data sheets for the CS42324, CS8416,
and CD8406 internal register descriptions. The internal register map for the FPGA is located in Section 5.

Connecting a cable to the USB connector (J44) and launching the Cirrus Logic FlexGUI software (FlexLoad-
er.exe) will enable the CDB42324.

Refer to PC Software Control for a description of the Graphical User Interface (GUI).
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2. SYSTEM CLOCKING

The CDB42324 implements two discrete clocking domains. One discrete domain services Serial Audio Port 1 of the
CS42324, and the other discrete domain services Serial Audio Port 2 of the CS42324. The two clock domains may
operate independently, or may be tied together. Configuration of the clocking domains is achieved using the controls
within the Board Setup tab in the GUI software application.

21 Clock Domain 1
Clock Domain 1 comprises Serial Audio Port 1 of the CS42324.

The master clock signal (MCLK1) may be sourced from Oscillator (Y6), Pin 2 of the CLK & DATA I/O header
(J1), or from the CS8416 RMCK pin (PLL recovered clock from the S/PDIF input).

The sub-clock signals (SCLK1 and LRCK1) may be sourced from the CS42324 in Master Mode, from the
CS8406 in Master Mode, from pins 3 through 6 of the CLK & DATA 1/O header (J1 - pins 3 and 4 for SCLK1,
pins 4 and 5 for LRCK1), or from the CS8416 in Master Mode.

Configuration of Clock Domain 1 is achieved using the MCLK 1 Source and Subclock 1 Source controls
within the Clock Source Select group box on the Board Setup tab in the GUI software application.

2.2 Clock Domain 2
Clock Domain 2 comprises Serial Audio Port 2 of the CS42324.

The master clock signal (MCLK2) may be sourced from Oscillator (Y6), Pin 10 of the CLK & DATA I/O head-
er (J1), from the CS8416 RMCK pin (PLL recovered clock from the S/PDIF input), or it can be left disabled.

The sub-clock signals (SCLK2 and LRCK2) may be sourced from the CS42324 in Master Mode, from the
CS8406 in Master Mode, from pins 11 through 14 of the CLK & DATA 1/O header (J1 - pins 11 and 12 for
SCLK2, pins 13 and 14 for LRCK2), from the CS8416 in Master Mode, or it can be left disabled.

Configuration of Clock Domain 2 is achieved using the MCLK 2 Source and Subclock 2 Source controls
within the Clock Source Select group box on the Board Setup tab in the GUI software application.

3. SYSTEM DATA ROUTING

The CDB42324 implements comprehensive data routing capabilities. The SDIN1 and SDIN2 source for the
CS42324, the CS8406 SDIN, and the SDOUT on the CLK & DATA I/O header (J1) may be easily selected using the
provided GUI software application.

The CS8416 S/PDIF receiver, the SDIN1 and SDIN2 on the CLK & DATA 1/O header (J1), or the CS42324 serial
data output (SDOUT) may source the serial data. Configuration of the sources are achieved using the drop-down
menus in the Data Source Select group box on the Board Setup tab in the GUI software application.
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4. PC SOFTWARE CONTROL

A Microsoft Windows-based graphical user interface which allows software control over the CDB42324 is available
for download from http://www.cirrus.com/msasoftware. Specifically, this software provides high and low level control
over the CS42324, CS8416, CS8406, and FPGA. The board control software communicates with the CDB42324
over the USB interface using the PC’s USB port.

To use the board control software, please download a copy from http://www.cirrus.com/msasoftware and follow the
installation instructions which are provided from that Website. Once the USB cable has been connected between
the CDB42324 and the host PC, load FlexLoader.exe from the Cirrus Logic directory. When the software loads, all
devices will be reset to their default reset state.

The GUI's File menu provides the ability to save and load script files containing all of the register settings. Pre-con-
figured script files are provided for basic functionality. Refer to Preconfigured Script Files for details.

41 CS42324 System Controls Tab

The CS42324 System Controls tab provides a high-level, intuitive interface to many of the configuration op-
tions of the CS42324 operational, port, interrupt, and system clocking controls. The controls on this tab (with
the exception of the ADO and AD1 controls) control the internal registers of the CS42324. Care must be tak-
en to set up the FPGA to use the complimentary mode (master/slave, etc.) in the Board Setup Tab.

Cirrus FlexGUI System DEMO MODE

File Options Help
CS42324 System Controls | 542324 ADC and DAC Controls | Board Setup | Register Maps
Operational Control Serial Port 1 Contral Serial Port 2 Contral
& Master/Slave Select: |Slave Mode j Master/Slave Select: | Slave Mode 5
[ INT Pin High/Low Active If Master Mode is Selected If Master Mode iz Selected
I™ Freeze Registers WMCLK Source: |MCLK1 j MCLK Source: | MCLE1 -
™ Tri-State SDOUT pin
™ TriState Serial Port 1 If Slave Mode i Selected If Slave Mode is Selected
I TriGtate Serial Port 2 SpeedMode:  [Single SpeedMode v SpesdMode:  |Single SpeedMode ¥
Control Port Interrupt Mode Interupt Status
ap0=0-  ap1=0- 5P2_CLKERR: |Rising edge active ~| -
SP1_CLKERR: |Rising edge active ~| &
System Clocki
Ll ADC_OVFL: |F|ising edge active j ::
Spstem MCLE S E
Ll Sl DAC_AMUTE: |F|ising edge active j =
MCLE1 -
-
MCLET Divider: Interrupt Mask %
<1 [128MHz] = [ DACZ_ AMUTELM |~ SP2_CLKERRM I
MECLK? Divider [~ DACZ_ AMUTERM [ SP1_CLKERRM
[ DACT_AMUTELM [ ADC_OWFLPM
=1 (128 MHz) -
[ DACI_AMUTERM | ADC_OWFLMM

Figure 1. CS42324 System Controls Tab
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CS42324 ADC and DAC Controls Tab

The CS42324 ADC and DAC Controls tab provides a high-level, intuitive interface to many of the configu-
ration options of the CS42324 ADC and DAC controls. The controls on this tab control the internal registers
of the CS42324. Care must be taken to set up the FPGA to use the complimentary mode (master/slave,
etc.) in the Board Setup Tab.

Cirrus FlexGUI System DEMO MODE
File Options Help

ADC

CS542324 System Controls ©542324 ADC and DAC Controls | Board Setup | Register Maps

DAC

I High Passz Filter Freeze
I~ Saftramp Yolume

™ DACT Loopback
[~ DACT Zero Cross

ADC Volume Dact Dac2
ADCWal. & ADC Vol B D1 Wal & D1 Vol B D2 %ol & D2 Vol B
0.0de 0.0de 0.0de 00de 00de 00de
“J “J A T T T
™ Mute L [~ MuteR [ Mute L [ Mute R [~ Mute L ™ Mute R
ADC Control DACT Channel Mixer: DACZ Channel Mixer:
Analog Input Select: | L/R j |L£Fi j
| j ™ DACT Inwert Signal Polarity ™ DACZ Invert Signal Palarity

™ DACZ Loopback.
[” DAC2 Zero Cross

ADC Clacking [ DACT Soft Ramp [ DACZ Soft Ramp

ADC MCLE. S ource: [ DACT Single Yaolume Cantrol [~ DACZ Single “olume Cortral
[MCLKT =l [ DALY De-emphasis [ DALZ2 De-emphasiz

ADC Serial Port Source: AOUT Contrals
|erial Port 1 =l A0UTT Seletion:  AOUTZ Selection.  ADUT3 Selection:

ADC Digital Interface Farmat: |F{esewed j |F|eserved j |F|eserved j
|LeftJustified 24-hit j [~ MUTEC1 [ MUTECZ [~ MUTEC3

Chip 1D

Reset C542324

DACT Clocking
DACT MCLK. Source:

[meLK |

DACT Serial Port Sounce:

|Serial Part 1 ﬂ

DACT Digital Interface Format:

[ Left Justfied 24-bit |
DAC2 Clocking
DAC2 MCLEK. 5 ource:

[MCLK x|
DAC2 Serial Port Source:

|Seria| Part 1 ﬂ
DAC2Z Digital Interface Format:

| Left Justified 24-bit |

Revigion: A1

Reset Al Devices

Figure 2. CS42324 ADC and DAC Controls Tab
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Board Setup Tab

This tab sets up the clock and data routing on the FPGA as well as sets up the CS8416 and CS8406. When
the CDB42324 is configured to make use of the CS8416 S/PDIF receiver or CS8406 S/PDIF transmitter,
these devices must be configured for proper operation. The Board Setup tab provides a high-level, intuitive
interface to the most common configuration options of the CS8416 and CS8406.

Cirrus FlexGUI System DEMO MODE E|§|@

File Options Help

.
w

(542324 System Controls ] 542324 ADC and DAC Controls Board Setup l Register Maps ]

Clock S ource Select Diata Source Select

MCLK] Source Select MCLE2 Source Select

CS42324 SDINT ) =
Discillator - Dscillator £ C58416's 5DOUT
CS42324 SDIMNZ2  |CS8416's SDOUT -

SUBCLED Master Select SUBCLE2 Master Select
sl e 8406_SDIN C38416' SDOUT -
C542324 port 1 - CS42324 port 2 - SDOUT an J1 C58416 500UT =
C58416 5/PDIF Receiver Contralz C58406 S/PDIF Transmitter Contrals
Enable Device [ Enable Device [
Master/Slave Select: |5|‘5‘\"3 Mode ﬂ aster/Slave Select: |5|‘5‘\‘E tode 2
Interface Format: |Left Justified 24-bit j Interface Format: |Left Justified 24-bit j
RMCE Frequency: |25E #Fs j OMCE Frequency: |25B wFs bt

Figure 3. Board Setup Tab

10 DS721DB2


http://www.cirrus.com

i

—== CIRRUS LOGIC"

CDB42324

4.4 Register Maps Tab

The Register Maps tab provides low level control over the register level settings of the CS42324, CS8416,
CS8406, and FPGA. Each device is displayed on a separate tab. Register values can be modified bit-wise
or byte-wise. For bit-wise changes, click the appropriate push button for the desired bit. For byte-wise

changes, the desired hex value can be typed directly in the register address box in the register map.

Cirrus FlexGUI System DEMO MODE

File Options Help

542324 System Controls I CS42324 ADC and DAC Controls I Board Setup  Redgister Maps

CS42324 | FPGA | CS8406 | CS8416| GPIO |

Reg: 00 Chip ID

Jooo o1 foz Joz3 o4 Jos Jos [o7 Jos Jos Joa o8 Joc oo [oE [oF |
oo [Moo o0 o0 (oo wmo mm o0 00 00 00 00 00

i} - 0 -
cHiP o3 | cHipimz | cHiP Dt | cHP Do | Rewision3 | Revisonz | Revisiont | Rewisiono |
Grid Legend Comm Mode Select: Reset All % HediskEn
’7 00 Read/Write Register m Read Only Register . Undefined Register II;C ;I e I e I
Released Reset |

Figure 4. Register Maps Tab
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4.5 Preconfigured Script Files

Preconfigured script files are provided with the CDB42324 to allow easy initial board bring-up. The board
configurations stored within these files are described in Sections 4.5.1 and 4.5.2.

4.5.1 Oscillator Clock - ADC Ch 1 to DAC & SPDIF Out

Using the pre configured script file named “Oscillator Clock - ADC Ch 1 to DAC & SPDIF Out.txt”, an an-
alog input signal applied to AIN1A/1B of the CS42324 input multiplexer will be digitized by the ADC, trans-
mitted in S/PDIF format by the CS8406, digitally looped internally and converted to analog by the
CS42324 DAC1 and 2 and output on AOUT1A/1B and AOUT2A/2B, while the analog signal on AIN1A/1B
will be passed through to AOUT3A/3B with no digital conversion.

The CS42324 is in synchronous mode, with the oscillator as the source of MCLK for Clock Domain
1 and 2. The CS42324 Serial Audio Port 1 is the sub-clock master to the CS8406 and the CS42324 Serial
Audio Port 2.

4.5.2 SPDIF Recovered Clock - SPDIF to DAC & ADC to SPDIF

Using the preconfigured script file named “SPDIF Recovered Clock - SPDIF to DAC & ADC to SPDIF.ixt",
an analog input signal applied to AIN1A/1B of the CS42324 input multiplexer will be digitized by the ADC,
transmitted in S/PDIF format by the CS8406. A S/PDIF signal input to the CS8416 will be converted to
analog by the CS42324 DAC and output through the passive output filter and output on AOUT1A/1B,
while the analog signal on AIN1A/1B will be passed through to AOUT3A/3B with no digital conversion. For
proper operation of this script, a valid S/PDIF signal must be applied.

The CS42324 is in synchronous mode, with the CS8416 as the source of MCLK for Clock Domain
1 and 2. The CS8416 is the sub-clock master to both the CS42324 Serial Audio Port 1 and 2, as well as
the CS8406.

12 DS721DB2
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5. FPGA REGISTER QUICK REFERENCE
This table shows the register names and their associated default values.
Addr| Function 7 | 6 | 5 | 4 | 3 2 1 0
01h [Code Rev. ID Rev7 Rev6 Rev5 Rev4 Rev3 Rev2 Rev1 Rev0
R X X X X X X X X
02h MCLK Source Reserved | Reserved | MCLK2.1 MCLK2.0 | Reserved | Reserved MCLK1.1 MCLK1.0
R/W 0 0 0 0 0 0 0 0
03h gzzf(l:c::k Reserved | Reserved SP2.1 SP2.0 Reserved | Reserved SP1.1 SP1.0
R/W 0 0 0 0 0 0 0 0
04h |Data Source HDRin.1  HDRIin.0 | 8406in.1 8406in.0 | SDIN2.1 SDIN2.0 SDIN1.1 SDIN1.0
R/W 0 1 0 1 0 1 0 1
05h gi:tzr 324 Reserved | Reserved | Reserved | Reserved | Reserved | Reserved AD1 ADO
R/W 0 0 0 0 0 0 0 0
06h |LED Status Reserved | Reserved | MUTEC3 | MUTEC2 | MUTEC1 OVFL INT SPDIF.lock
R X X X X X X X X
6. FPGA REGISTER DESCRIPTION
6.1 Code Revision ID - Address 01h

7 5 4 3 2 1 0
| Rev? Rev6 Rev5 Rev4 Rev3 Rev2 Rev1 Rev0 |

Function:
Identifies the revision of the FPGA code. This register is Read-Only.

6.2 MCLK Source Control - Address 02h

7 5 4 3 2 1 0
| Reserved | Reserved | MCLK2.1 MCLK2.0 | Reserved | Reserved | MCLK1.1 MCLK1.0 |
6.2.1 MCLK2 Source (Bits 5:4)

Default = 00
Function:

These bits select the source of the CS42324 MCLK2 signal. Table 1 shows the available settings.

MCLK2.1 | MCLK2.0 MCLK2 Source
0 0 Oscillator
0 1 MCLK2 position on Header J1
1 0 CS8416 RMCK
1 1 Disabled

Table 1. MCLK2 Source

DS721DB2
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6.2.2 MCLK1 Source (Bits 1:0)
Default = 00
Function:
This bit selects the source of the CS42324 MCLK1 signal. Table 2 shows the available settings.
MCLK1.1 MCLK1.0 MCLK1 Source
0 0 Oscillator
0 1 MCLK1 position on Header J1
1 0 CS8416 RMCK
1 1 Disabled
Table 2. MCLK1 Source
6.3 Subclock Source Control - Address 03h
7 6 5 4 3 2 1 0
| Reserved | Reserved ‘ SP2.1 SP2.0 ‘ Reserved Reserved SP1.1 SP1.0
6.3.1 SP2 Subclock Source (Bits 5:4)
Default = 01
Function:

These bits select the source of the CS42324 SCLK2 and LRCK2 signals. Table 3 shows the available set-

tings.

SP2.1

SP2.0

SP2 Subclock Source

- CS42324 is Master
- CS8416 is Slave to CS42324
- Header J1 Subclocks ending in 2 are Output from CS42324

- CS42324 is Slave to CS8416
- CS8416 is Master
- Header J1 Subclocks ending in 2 are Output from CS8416

- CS42324 is Slave to Header
- CS8416 is Slave to Header
- Header J1 Subclocks ending in 2 are Input for Master

- CS42324 is Slave to CS8406
- CS8406 is Master
- Header J1 Subclocks ending in 2 are Output from CS8406

Table 3. SP2 Subclock Source

14
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6.3.2 SP1 Subclock Source (Bits 1:0)

Default = 01
Function:

This bit selects the source of the CS42324 SCLK1 and LRCK1 signals. Table 4 shows the available set-

tings.

SP1.1

SP1.0

SP1 Subclock Source

- CS42324 is Master
- CS8406 is Slave to CS42324
- Header J1 Subclocks ending in 1 are Output from CS42324

- CS42324 is Slave to CS8406
- CS8406 is Master
- Header J1 Subclocks ending in 1 are Output from CS8406

- CS42324 is Slave to Header
- CS8406 is Slave to Header
- Header J1 Subclocks ending in 1 are Input for Master

- CS42324 is Slave to CS8416
- CS8416 is Master
- Header J1 Subclocks ending in 1 are Output from CS8416

Table 4. SP1 Subclock Source

6.4 CS42324 SDIN Source Control - Address 04h

7 6

5

4 3 2 1 0

HDRin.1 HDRin.0

| 8406in.1

8406in.0 | SDIN2.1 SDIN2.0 | SDIN1.1 SDIN1.0

6.4.1 J1 SDOUT (pin 8) Source (Bits 1:0)
CS8406 SDIN Source (Bits 1:0)
CS42324 SDIN2 Source (Bits 1:0)
CS42324 SDIN1 Source (Bits 1:0)

Default = 01

Function:

These bits select the source of the SDATA signals. Table 5 shows the available settings.

xxx.1 xxx.0 SDATA Source
0 0 CS8416 SDOUT
0 1 CS42324 SDOUT
1 0 SDIN1 from Header
1 1 SDINZ2 from Header

Table 5. SDATA Source

DS721DB2
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6.5 Misc Control - Address 05h

7 6 5 4 3 2 1 0
| Reserved | Reserved | Reserved | Reserved | Reserved | Reserved |  AD1 | ADO |

6.5.1 ADO (Bit 0)

Default =0
Function:

This bits selects the state of the ADO pin. Table 6 shows the available settings.

ADO CS42324 ADO state
0 Low
1 High

Table 6. CS42324 ADO State

6.52 AD1 (Bit1)

Default =0
Function:

This bits selects the state of the AD1 pin. Table 7 shows the available settings.

AD1 CS42324 AD1 State
0 Low
1 High

Table 7. CS42324 AD1 State

6.6 LED Status - Address 06h

7 6 5 4 3 2 1 0
| Reserved | Reserved | MUTEC3 | MUTEC2 | MUTEC1 | OVFL INT | SPDIF.lock |

6.6.1 MUTEC3 (BIT 5)
6.6.2 MUTEC2 (BIT 4)
6.6.3 MUTEC1 (BIT 3)
6.6.4 OVFL (BIT 2)
6.6.5 INT(BIT1)

6.6.6 SPDIF LOCK (Bit 0)
Function:

These bits are Read Only and indicate the status of the named signal (similar to the LED on the board).

16 DS721DB2
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7. CDB CONNECTORS, JUMPERS, AND SWITCHES

Reference
CONNECTOR Designator | INPUT/OUTPUT SIGNAL PRESENT
VAH 7 00U | Canng ataenetor timite |
GND J5 Input Ground Reference
S/PDIF OUT J55 Output CS8406 digital audio output via coaxial cable
S/PDIF OUT OPT2 Output CS8406 digital audio output via optical cable
S/PDIF IN OPT1 Input CS8416 digital audio input via optical cable
S/PDIF IN J53 Input CS8416 digital audio input via coaxial cable
USB I/O J44 Input/Output  |USB connection to PC for SPI / I?C control port signals
CLK & DATA I/O J1 Input/Output  |I/O for Serial Audio Port Clocks & Data
EXT | INT J46 Input/Output  |I/O for external SPI / I?C control port signals.
C2 J45 Input/Output  |I/O for programming the micro controller (U4)
JTAG J54 Input/Output  |I/O for programming the FPGA (U23)
RESET S3 Input Reset for the micro controller (U4)
FPGA PRGM S1 Input Reset for the FPGA (U35)

AIN1A, AIN1B J29, J27

AIN2A, AIN2B I, J13 RCA phono jacks for analog input signal to CS42324. Pas-

AIN3A, AIN3B J16, J22 Input L .
AIN4A, AINAB | J25, J34 sive input filter.
AIN5SA, AIN5SB J6, J39
AOUT1A, AOUT1B | J18, J20
AOUT2A, AOUT2B | J14, J23 Output RCA phono jacks for analog outputs. Passive output filter.
AOUT3A, AOUT3B | J38, J30
VA-H J60
VA J59 Header for current consumption measurements (measure
3.3V (VL) J61 Output voltage drop across 1 €2)
VD J100

Table 8. System Connections

JUMPER PURPOSE POSITION FUNCTION SELECTED
J78 Shunt to power VA with 3.3 V regulator| *Shunted |Voltage source is +3.3 V regulator.
Allows a junction point for external .
A EXT Connect ribbon cable here for external 12C
2,
J46 cabling in of control (I*C/SP1) data *INT Shunts placed here for on board configuration.

or passes on board signals

J10, J3 Attaches the external mute circuitry,
J9, J28 |driven from the CS42324 MUTEC out-
J33, J32 put, to the analog outputs

*Default factory settings

*Shunted |Activate analog mute circuit.
Open Disconnect mute circuitry from signal.

Table 9. System Jumper Settings

DS721DB2 17
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8. SCHEMATICS AND LAYOUT

Note:

Schematic net names and test point names silk-screened on the PCB should be interpreted as follows:

— Those ending in A should be interpreted as ending in 1 (for example, MCLKA should be interpreted as MCLK1).

— Those ending in D should be interpreted as ending in 2 (for example, MCLKD should be interpreted as MCLK2).

C542324-VL * A cs42324-v0

6]  €S42324.SDOUT <} <] CS42324.5CLKD  [g]
61 £S42324.SCLKA CO— < CS42324.LRCKD
6]  CS42324.LRCKA <oO— < MCLKD.T0.CS42324 [6]
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SDIN1 TPS&S
SDIN2 TP
= @
NS wldf
o 2o
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- Il I~ R121 >Riza
£S42324-VA c221 [2E <ssc-sssoesy 10K ok
A ELEC 585275673
7R 3238 8 3
s £553 @
5501 F
u
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9. REVISION HISTORY

Revision Changes
DB1 Initial Release.
DB2 Changed MCLK and serial port names.

Contacting Cirrus Logic Support
For all product questions and inquiries, contact a Cirrus Logic Sales Representative.
To find the one nearest you, go to www.cirrus.com.

IMPORTANT NOTICE

Cirrus Logic, Inc. and its subsidiaries ("Cirrus") believe that the information contained in this document is accurate and reliable. However, the information is subject
to change without notice and is provided "AS IS" without warranty of any kind (express or implied). Customers are advised to obtain the latest version of relevant
information to verify, before placing orders, that information being relied on is current and complete. All products are sold subject to the terms and conditions of sale
supplied at the time of order acknowledgment, including those pertaining to warranty, indemnification, and limitation of liability. No responsibility is assumed by Cirrus
for the use of this information, including use of this information as the basis for manufacture or sale of any items, or for infringement of patents or other rights of third
parties. This document is the property of Cirrus and by furnishing this information, Cirrus grants no license, express or implied under any patents, mask work rights,
copyrights, trademarks, trade secrets or other intellectual property rights. Cirrus owns the copyrights associated with the information contained herein and gives con-
sent for copies to be made of the information only for use within your organization with respect to Cirrus integrated circuits or other products of Cirrus. This consent
does not extend to other copying such as copying for general distribution, advertising or promotional purposes, or for creating any work for resale.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR SEVERE PROP-
ERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL APPLICATIONS”). CIRRUS PRODUCTS ARE NOT DESIGNED, AUTHORIZED OR WARRANTED FOR USE
IN AIRCRAFT SYSTEMS, MILITARY APPLICATIONS, PRODUCTS SURGICALLY IMPLANTED INTO THE BODY, AUTOMOTIVE SAFETY OR SECURITY DE-
VICES, LIFE SUPPORT PRODUCTS OR OTHER CRITICAL APPLICATIONS. INCLUSION OF CIRRUS PRODUCTS IN SUCH APPLICATIONS IS UNDER-
STOOD TO BE FULLY AT THE CUSTOMER'S RISK AND CIRRUS DISCLAIMS AND MAKES NO WARRANTY, EXPRESS, STATUTORY OR IMPLIED,
INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR PARTICULAR PURPOSE, WITH REGARD TO ANY CIRRUS PRODUCT
THAT IS USED IN SUCH A MANNER. IF THE CUSTOMER OR CUSTOMER’S CUSTOMER USES OR PERMITS THE USE OF CIRRUS PRODUCTS IN CRITICAL
APPLICATIONS, CUSTOMER AGREES, BY SUCH USE, TO FULLY INDEMNIFY CIRRUS, ITS OFFICERS, DIRECTORS, EMPLOYEES, DISTRIBUTORS AND
OTHER AGENTS FROM ANY AND ALL LIABILITY, INCLUDING ATTORNEYS’ FEES AND COSTS, THAT MAY RESULT FROM OR ARISE IN CONNECTION
WITH THESE USES.

Cirrus Logic, Cirrus, and the Cirrus Logic logo designs are trademarks of Cirrus Logic, Inc. All other brand and product names in this document may be trademarks
or service marks of their respective owners.

I2C is a registered trademark of Philips Semiconductor.
SPI is a trademark of Motorola, Inc.
Windows is a registered trademark of Microsoft Corporation.
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