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DC4304P/4S/8P/8S-DAC User Guide

Introduction

The DC43xx-DAC are daughter cards for the Cirrus Logic Dunglass (CDB-PROAUDIO) system for high performance
ADC, DAC and codec devices. This user guide details how to connect the DC43xx-DAC to a Dunglass (CDB-PROAUDIO)

system platform and how to get started. The User Guide covers the following daughter cards

e DC4304P-DAC
e DC4304S-DAC
e DC4308P-DAC
e DC4308S-DAC

The default jumper link configuration for DC4308P/8S-DAC is shown in Figure 1 and the default jumper link configuration

for DC4304P/4S is shown in Figure 2.
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Figure 1: DC4308P/8S-DAC Daughter Card
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Figure 2: DC4304P/4S-DAC Daughter Card
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CIRRUS LOGIC® CDB-DC4304P/4S/8P/8S-DAC

1 Hardware Connections

The Dunglass system supports interchangeable daughter cards for a variety of ADC, DAC and codec devices.

Caution:

Daughter cards should not be inserted or removed while the Dunglass system is powered. Fully disconnect or power down
external power supply before changing daughter cards.

For more information on the Dunglass (CDB-PROAUDIO) platform, refer to the CDB-PROAUDIO User Guide.

1.1 How to Connect DC430xx-DAC onto the Dunglass System

The DC4304P/4S/8P/8S-DAC is a 4-header daughter card and should be plugged onto DCJ1, DCJ2, DCJ3 & DCJ4. The
daughter card connectors are keyed and will only plug in one way. There is also an alignment dot on each board to help
with placement.

—== CIRRUS LOGIC" = i
CDB-PROAUDIO-REV-C
'DUNGLASS'

DC4304P/4S/8P/8S-DAC Daughter card

‘
@

CIRRUS LOGIC™* @

Figure 3: How to Connect DC4304P/4S/8P/8S-DAC onto the Dunglass System
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1.2 USB & Power Connection

Dunglass is powered using a 5V external power supply and is controlled via a single USB connection. The Jura module
supports the following functions via the USB connection:

e |2C/SPI communications to control device and board.
e Multichannel USB streaming audio (USB class 2).

The Dunglass board is provided with a USB-A to USB-C cable and a 5V wall supply.

USB-A to External Power
USB-C Supply
Cable +5V, 4A

To PC or
MAC

SPDIF Mode ™
SPOIF

i
ey —

Figure 4: Dunglass (CDB-PROAUDIO) USB & Power Connection

A Total Phase Aardvark connector can be used for I2C/SPI communication. Refer to the CDB-PROAUDIO User Guide for
more details.

DS1393DB2 Cirrus Logic 5
Copyright ©2024-2025 Cirrus Logic, Inc. and Cirrus Logic International Semiconductor Ltd.


http://www.cirrus.com/

!

CIRRUS LOGIC® CDB-DC4304P/4S/8P/8S-DAC

1.2.1 JURA Module

The Jura module supports 12C/SPI communication to control the Dunglass system and daughter card; it also enables
multichannel USB streaming audio (USB audio Class 2).

The Jura module is connected to the Dunglass board as shown below:
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Figure 5: How to Connect JURA Module to Dunglass System

1.2.2 Dunglass Boot Procedure with Jura Module
The USB-C cable must be connected between the Dunglass system and the PC/Mac prior to powering up the board.

The boot time of the Dunglass system varies depending on the version of firmware on the Jura module but is typically in
the range of 2 to 5 seconds after applying power to the board.

DS1393DB2 Cirrus Logic 6
Copyright ©2024-2025 Cirrus Logic, Inc. and Cirrus Logic International Semiconductor Ltd.


http://www.cirrus.com/

!

CIRRUS LOGIC® CDB-DC4304P/4S/8P/8S-DAC

1.3 Routing the Digital Audio PCM Signals

The digital audio PCM paths to the daughter card can be routed from the Jura module, or else from the EXT ASP header
and S/PDIF transceiver. The routing is configured using the ASP_SRC1, ASP_SRC2 & ASP_SRC3 headers.

¢ JURA = Digital audio signals routed from Jura module.

e EXT = Digital audio signals routed from EXT ASP header/SPDIF.

The ASP_SRC1, ASP_SRC2 & ASP_SRC3 headers are configured as shown in Table 1.
Table 1 Digital Signal Routing

wal

LT . s T wu M0

Hoooof
ASP_SRC3

(]

~ ASP_SRC3

(]

VDD_A vDD_5V

W ws

3 [=]=] +
ASP_SRC2 SO
88

VDD_A vDD_5V

md e

Jura Module Primary Mode EXT ASP / SPDIF Primary Mode EXT ASP / SPDIF Secondary Mode

The Jura module always operates in Primary Mode — the MCLK, BCLK and FSYNC are generated by the Jura module, as
inputs to the daughter card.

If the digital audio is routed from the EXT ASP header or S/PDIF transceiver, the direction of the MCLK, BCLK, and
FSYNC signals are configured using the MCLK_SEL, BCLK_SEL & FS_SEL headers. Each signal is configured
independently using the respective header.

o IN = EXT_ASP header or S/PDIF transceiver supports the signal as input to the daughter card

e OUT = EXT_ASP header or S/PDIF transceiver supports the signal as output from the daughter card

Note that the EXT ASP header and S/PDIF transceiver use 3.3 V logic levels; a level shifter is incorporated to interface
with the VDD_IO domain on the DC4304P/4S/8P/8S-DAC daughter card.
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1.4 Selection of Hardware/Software Control Mode

The CS4304P/4S/8P/8S supports Hardware and Software modes. The hardware and software modes are set via the
CFG_ISO header on the DC4304P/4S/8P/8S-DAC and the rotary switches on the Dunglass system. The jumper link must
be configured as in Table 2.

e |SO = Software mode.
e EXT = Hardware mode.

In Hardware mode, rotary switches are used to select the desired configuration. See Section 4 for information on
hardware mode.

Table 2 Software/Hardware mode Jumper Link Configuration for DC4304P/4S/8P/8S-DAC

ki
CFG_ISO mim

CLK_GEN 150
DUT_MCLK DUT_MCLK
EXT_MCLK EXT_MCLK

EXT

2

oo m | m|oms

ano| m | m]om+
ano| m [ m|oina
ono| M [m|ow

oo [ m [ m | omi
oo m | m | ome
oo m | m]oms
onp| m | m]oms
cno| m [ m |oma
ono| m | m | omz
oo [ m [ m | omi
oo m | m | ome

Software Mode Jumper Link Configuration Hardware Mode Access Jumper Link Configuration

Note that Hardware mode is only supported for VDD_IO = 3.3V on the DC4304P/4S/8P/8S-DAC due to the rotary switch
pull-up supply = 3.3V on the Dunglass system.

DS1393DB2 Cirrus Logic 8
Copyright ©2024-2025 Cirrus Logic, Inc. and Cirrus Logic International Semiconductor Ltd.


http://www.cirrus.com/

!

CIRRUS LOGIC® CDB-DC4304P/4S/8P/8S-DAC

1.5 DSD Input Connection

The CS4304P/4S/8P/8S supports Direct Stream Digital (DSD) input interface. The DSD interface is supported in software
control mode only. Refer to the respective datasheet for further details of DSD interface support.

To configure the DC4304P/4S/8P/8S-DAC for DSD the ASP header link must be removed. With the ASP header link
removed, the DSD_CLK can be applied to the BC test point and the DSD Data connected to DIN1-DIN4 for CS4304P/4S
and DIN1- DIN6 for CS4308P/8S. Note the MCLK must be synchronous with the DSD_CLK and DSD Data input and
should be applied to the MCLK test point.

MCLK input
(MCLK Test Point)

s

Remove Link from ﬁ;:—ii’:K
MCLK_SRC header ok b
DSD CLK input MULK_SKC
(BC test point)

DINY
DING

DSD data input

Remove Link from
ASP header

Figure 6: DC4304P/4S/8P/8S-DAC DSD Jumper Link Configuration

The DSD logic levels must be the same as the VDD_IO voltage set on the Dunglass system.
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1.6 DC4304P/4S/8P/8S-DAC MCLK Source Selection

The DC4304P/4S/8P/8S-DAC board provides two on-board oscillators that can be used as an MCLK source for the
CS4304P/4S/8P/8S. The oscillators are configured for different frequencies; the oscillators are enabled by removing the
applicable resistor on the DC4304P/4S/8P/8S-DAC board.

e OSC1 (22.5792 MHz). Enabled by removing R173.
e OSC2 (24.576 MHz). Enabled by removing R174.

C52500

0sct
74 05C2

GND| m | m | sDi1/SDA

=1
=)

Figure 7: Enabling On board Oscillators

The MCLK source is configured as shown in Table 3.

Table 3 MCLK source Jumper Link Config

£ RIS
CFG_ISO mim
CLK_GEN
DUT_NCLK
ExT_ueLk b

CLK_GEN CLK_GEN
DUT_MCLK DUT_MCLK
EXT_MCLK EXT_MeLk P

MCLK_SRC e

2
=

ono| m | m]oms
onp[ m[m]se

Sz ®w
cw:Z2EEEE
X®@ uwu g oo aaa

S ccc oo o
222222909
333353 5

oo m [m]om
ono| m|m ] ome
ono| W[ m|Fs
ono[ m] m|ome
ono| | = |oms
onp|m [m ] omz
ono | m [ m]om
ono[ m|m] ome
ono| m| m]oms

GND

-

C€S2500
0scl

-

74 05C2
Lon

GND|

[m]m]scx
onp{ m [ m ] spi/sna
GND| nn SDo/scL

Gl

MCLK source = Dunglass System MCLK source = OSC1 MCLK source = OSC2
(Default)
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2 Driver Installation and SoundClear Studio Support

2.1 SoundClear Studio

SoundClear Studio (SCS) is a PC/Mac-based tool used to configure Cirrus Logic devices. The tools suite provides support
for evaluation and development and can be used with Dunglass system and associated daughter cards.

5¢ SoundClear Studio - m] x

Features

+ Digital mixing console:

+ High-performance speakers and soundbars
+ DAW interface

+ Musical instrument:

-115 dB total harmonic distartion +noise (THD+

iB dynamic range (A-weighted
—110dB total harmonic distartion +noise (THD+

Figure 8: SoundClear Studio

2.1.1 Download SoundClear Studio Software & Drivers

SoundClear Studio and associated software collateral required for the Dunglass system can be downloaded from
https://cirrus.com.

e https://cirrus.com/products/cs4304p/

e  https://cirrus.com/products/cs4308p/

The required components are as follows:
e SoundClear Studio 2.1. Run the appropriate installer on your Windows or macOS computer to install SoundClear
Studio.

e (CS4304 SCS Package. Install this in SoundClear Studio to incorporate the CS4304-specific software components
in SoundClear Studio for CS4304P & CS4304S. See Section 2.2.1 for details on how to install an SCS package.

e (CS4308 SCS Package. Install this in SoundClear Studio to incorporate the CS4308-specific software components
in SoundClear Studio for CS4308P & CS4308S. See Section 2.2.1 for details on how to install an SCS package.

e Jura Windows Setup. On Windows computers, run the Cirrus Logic USB Audio Setup to install the driver that
enables SoundClear Studio to communicate with the Jura board.

DS1393DB2 Cirrus Logic 11
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2.2 SoundClear Studio Quick Start Guide

2.2.1 Installing Packages

Each daughter card has its own individual SoundClear Studio package that must be installed separately from the main
SoundClear Studio Software. These are installed from the main menu using "File — Install Package...". Multiple
packages can be installed together by selecting more than one using the file dialog.

5€ SoundClear Studio

Figure 9: SoundClear Studio — Installing Board Packages

2.2.2 SoundClear Studio User Guide

The SoundClear Studio User Guide can be accessed from the main menu using “Help — Open Help Contents..."

S€ SoundClear Studio
Help

ipt Open Help Contents F1
_ 1 Shortcuts
Navigator

Disc

Figure 10: SoundClear Studio — User Guide
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2.2.3 Creating a Virtual System

A virtual (non-hardware) version of the system can be created using “Systems — Add Virtual System..."

5€ SoundClear Studio

File = Systems T

oF N Add Virtual System...

Navigator

Dis

Figure 11: SoundClear Studio — Creating a Virtual System

This opens a dialog box to select an installed system (shown here is the DC4308-DAC):
Note: The DC4308-DAC supports the DC4308P-DAC & DC4308S-DAC boards
Note: The DC4304-DAC supports the DC4304P-DAC & DC4304S-DAC boards

SC Add Virtual System X
ADD VIRTUAL SYSTEM

CANCEL

Figure 12: SoundClear Studio — Adding a Virtual System

Once created, a virtual system enables the user to interact with virtual versions of the device register map and helper
panels.
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2.2.4 Adding an Existing System

SoundClear Studio automatically detects board hardware such as the Jura module and Cirrus Logic devices. In the event

of devices not being detected automatically, a device can be added manually. Right click on the system and select “Add
Device...”

50 SoundClear Studic

Figure 13: SoundClear Studio — Adding an Existing Device

Then select the device from those installed, along with the protocol and address of the part (this can be edited again by
right clicking on the device and selected "Edit Device..."):

sC Add Mew Device b4

ADD NEW DEVICE

Nams

Control Interface
Address

Bus Number

Bus Speed

CANCEL

Figure 14: SoundClear Studio — Adding an Existing Device
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2.2.5 Executing SoundClear Studio Scripts

SoundClear Studio provides the ability to interact with the device register map using Python scripts. These scripts can
sequence register operations to configure the desire states, which can then be executed from SoundClear Studio using
“File—~Execute Script...”

5€ SoundClear Studio

Execute Script...

ript Fol

Figure 15: SoundClear Studio — Executing Script

The CS4304 / CS4308 SoundClear Studio package installs a set of scripts to configure the device for common use cases.
These are available at <User Documents>\Cirrus Logic\SCS\Scripts\<Package Name>.

The scripts can be accessed via “File—Show User Script Folder—CS4304 or CS4308”

S€ SoundClear Studio

Show User Script Folders

Figure 16: SoundClear Studio — Show User Script Folder
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3 DC4304P/4S/8P/8S-DAC Software Mode Quick Start

After installing the SoundClear Studio software and the CS4308 SCS package or CS4304 SCS package, follow the steps
below to get up and running quickly:
e Connect the hardware as shown in Figure 3
e Connect USB cable to PC
e Power up the system and ensure JURA OK, 1.8V, 3.3V, VDD_5V LEDs are illuminated.
e Configure signal routing as shown in Table 1
— For SPDIF output see Section 5

e Start SoundClear Studio

— SoundClear Studio should auto-detect the DC43xx-DAC daughter card. If not, follow the procedure specified in
Section 2.2.4

¢ Run one of the scripts from the following location.
— <User Documents>\Cirrus Logic\SCS\Scripts\<Package Name>.
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4 Hardware Mode Control

The Dunglass system supports the hardware control modes for Cirrus Logic high performance ADC, DAC and Codec
devices. These are supported via the rotary switches on the Dunglass system.

CONFIG1 CONFIGZ CONFIG3 CONFIG4 CONFIG5

L E = - =

PAINN

\__/

o 7 % 75 e [ 75
CONFIG1 CONFIGZ CONFIG4

Figure 17: Dunglass Rotary Switches for Hardware Control Mode

Each switch has silkscreen on the board to indicate the position of the switch. Each switch position enables a pull resistor
on the respective CONFIG pin to VDD_A or ground.

CONFIG1

a\ @ (N |
R193 AN P R194
P P5

CONFIG1

Figure 18: Rotary Switch

Note that, if the rotary switches are reconfigured while the Dunglass system is powered, the daughter card needs to be
reset for the changes to take effect. This is done by pushing the DUT RESET button.

Note that Hardware mode is only supported for VDD_IO = 3.3V on the DC4304P/4S/8P/8S-DAC due to the rotary switch
pull-up supply = 3.3V on the Dunglass system.
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4.1 Hardware Mode Rotary Switch Settings

The CS4304P/4S/8P/8S supports hardware mode. The rotary switch functions are described in the following tables. Refer
to the respective datasheet for further details of the hardware-mode control options.

The CONFIGL1 pin selects the ASP operating configuration.
Table 4: CONFIG1 Hardware Control — ASP Configuration

Switch Config Pin Configuration Description

Position
P1 Pull-up to 3.3V 0Q Software control mode (12C/SPI)
P2 4.7 kQ ASP Primary Mode, 44.1 kHz, 48 kHz sample rate
P3 22 kQ ASP Primary Mode, 88.2 kHz, 96 kHz sample rate
P4 100 kQ ASP Primary Mode, 176.4 kHz, 192 kHz sample rate
P5 Pull-Down to GND 100 kQ ASP Secondary Mode, 176.4 kHz, 192 kHz sample rate
P6 22 kQ ASP Secondary Mode, 88.2 kHz, 96 kHz sample rate
P7 4.7 kQ ASP Secondary Mode, 44.1 kHz, 48 kHz sample rate
P8 0Q ASP Secondary Mode, autodetect sample rate
P9 No Connection

1. Autodetect sample rate is only supported in MCLK 256 fs(base), MCLK 512 fs(base) or MCLK 1024 fs(base) clocking configurations.

The CONFIG2 pin selects the ASP format and TDM timeslots option.
Table 5: CONFIG2 Hardware Control — ASP Configuration

Switch Config Pin Configuration Description
Position
P1 Pull-up to 3.3V 0Q ASP TDM Mode—minimum time slots
P2 4.7 kQ ASP TDM Mode—maximum time slots
P3 22 kQ
P4 100 kQ
P5 Pull-Down to GND 100 kQ
P6 22 kQ
pP7 4.7 kQ ASP Left-Justified Mode
P8 0Q ASP I2S Mode
P9 No Connection

The CONFIG3 pin selects the TDM slot selection in TDM Mode. Slot selection for CS4304P/4S is shown in Table 6; Slot
selection for CS4308P/8S is shown in Table 7.

Table 6: CS4304P/4S CONFIG3 Hardware Control — TDM Slot Selection

Switch Config Pin Configuration Description

Position
P1 Pull-up to 3.3V 0Q Slots 12-15
P2 4.7 kQ
P3 22 kQ Slots 8-11
P4 100 kQ
P5 Pull-Down to GND 100 kQ Slots 4-7
P6 22 kQ
pP7 4.7 kQ Slots 0-3
P8 0Q
P9 No Connection
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Table 7: CS4308P/8S CONFIG3 Hardware Control — TDM Slot Selection

Switch Config Pin Configuration Description
Position
P1 Pull-up to 3.3V 0Q Slots 8-15
P2 4.7 kQ
P3 22 kQ
P4 100 kQ
P5 Pull-Down to GND 100 kQ Slots 0-7
P6 22 kQ
P7 4.7 kQ
P8 0Q
P9 No Connection

The CONFIG4 pin selects the clock reference and ASP channel ordering.
Table 8: CONFIG4 Hardware Control — Clocking Configuration

Switch Config Pin Configuration Clock Reference PLL Channel Order

Position
P1 Pull-up to 3.3V 0Q BCLK = 64 fs Enabled Default
P2 4.7 kQ MCLK = 1024 fs(base) Bypass Default
P3 22 kQ MCLK = 256 fs(base) Enabled Default
P4 100 kQ MCLK =512 fs(base) Enabled Default
P5 Pull-Down to GND 100 kQ MCLK =512 fs(base) Enabled Reversed
P6 22 kQ MCLK = 256 fs(base) Enabled Reversed
P7 4.7 kQ MCLK = 1024 fs(base) Bypass Reversed
P8 0Q BCLK = 64 fs Enabled Reversed
P9 No Connection

1. fs(base) is the base sample rate.
fs(base) = 48 kHz for 48 kHz-related sample rates; fs(base) = 44.1 kHz for 44.1 kHz-related sample rates.
2. BCLK 64 fs configuration is only supported in ASP Secondary Mode.

The CONFIGS5 pin selects the digital filter.

Table 9: CONFIG5 Hardware Control — Digital Filter Selection

Switch Config Pin Configuration DAC Interpolation Filter High-Pass
Position 32-48 kHz Sample Rate ! 88.2-192 kHz Sample Rate Filter (HPF)
P1 Pull-up to 3.3V 0Q Minimum phase, slow roll-off Minimum phase, balanced roll-off Bypass
P2 4.7 kQ Minimum phase, fast roll-off Minimum phase, fast roll-off Bypass
P3 22 kQ Linear phase, slow roll-off Linear phase, balanced roll-off Bypass
P4 100 kQ Linear phase, fast roll-off Linear phase, fast roll-off Bypass
P5 Pull-Down to GND 100 kQ Linear phase, fast roll-off Linear phase, fast roll-off Enabled
P6 22 kQ Linear phase, slow roll-off Linear phase, balanced roll-off Enabled
P7 4.7 kQ Minimum phase, fast roll-off Minimum phase, fast roll-off Enabled
P8 0Q Minimum phase, slow roll-off Minimum phase, balanced roll-off Enabled

P9 No Connection

1. Fastroll-off filters are supported for all sample rates. Slow roll-off filters are not valid for 32 kHz sample rate.
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5 SPDIF

The Dunglass system supports S/PDIF input and output via optical and electrical connectors for sample rates up to
96 kHz (optical) or up to 192 kHz (electrical). The WM8804 S/PDIF transceiver on the Dunglass system can operate in
software or hardware mode; in hardware mode, the sample rate is limited to 96 kHz.

5.1 WM8804 Hardware Mode

To configure the WM8804 S/PDIF transceiver in hardware mode the jumper links on the Dunglass system must be
configured as in Table 10.

Table 10 WM8804 Hardware Mode Configuration

EEEEGE
inguunnungy
- ..
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S/PDIF Transceiver Configuration S/PDIF Digital Audio Signal Routing

The SPDIF Receive Error (LEDA4) is lit when there is no S/PDIF input source present.

If the S/PDIF transceiver is reconfigured while the Dunglass system is powered, the WM8804 needs to be reset for the
changes to take effect. The WM8804 can be reset using the SPDIF RESET button.

The CS4304P/4S/8P/8S can be used in software mode or hardware mode for the above S/PDIF transceiver configuration.
For this user guide, it is assumed CS43xx hardware mode is used when the WM8804 is in hardware mode.

In CS43xx hardware mode, the rotary switches on the Dunglass system should be configured as shown in Table 11,
depending on the sample rate of the SPDIF source.

Note that the daughter card must be reset if the rotary switches have been configured while the Dunglass system is
powered. The daughter card can be reset using the DUT RESET button.

Table 11: Rotary Switch Positions for S/PDIF Input

Rotary

Switch fs = 48kHz/44.1kHz Fs = 96kHz/88.2kHz

CONFIG1 P7 (ASP Secondary Mode, 44.1 kHz, 48 kHz sample rate) P6 (ASP Secondary Mode, 88.2 kHz, 96 kHz sample rate)

CONFIG2 P7 (ASP Left-Justified Mode) P7 (ASP Left-Justified Mode)

CONFIG3 N/A N/A

CONFIG4 P3 (MCLK = 256 fsbh; PLL enabled; Channel order default) P4 (MCLK =512 fsb; PLL enabled; Channel order default)

CONFIG5 P8 (Minimum phase, slow roll-off/balanced roll-off filter) P8 (Minimum phase, slow roll-off/balanced roll-off filter)
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5.2 WM8804 Software Mode

To configure the WM8804 S/PDIF transceiver in software mode the jumper links on the Dunglass system must be
configured as in Table 12. Configuring the WM8804 S/PDIF transceiver in software mode allows the SPDIF sample rates

of up to 192 kHz to be supported.
Table 12 WM8804 Software Mode Configuration
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S/PDIF Transceiver Configuration S/PDIF Digital Audio Signal Routing
The SPDIF Receive Error (LEDA4) is lit when there is no S/PDIF input source present.

If the S/PDIF transceiver is reconfigured while the Dunglass system is powered, the WM8804 needs to be reset for the
changes to take effect. The WM8804 can be reset using the SPDIF RESET button.

Once the above jumper settings have been implemented, the following SCS scripts can be used to configure the WM8804
transceiver and the CS4304P/4S/8P/8S DAC for audio playback using the S/PDIF input. The applicable script should be
selected according to the sample rate of the SPDIF signal. See Section 2 for further information on running the SCS

scripts.
e (CS4304P/4S
o 48kHz/44.1kHz: SPDIF_CS4304_MCLK_128FS 48k 44kl _Secondary_12S.py
o 96kHz/88.2kHz: SPDIF_CS4304_MCLK_128FS 96k 88k2_Secondary_ 12S.py
o 192kHz/176.4kHz: SPDIF_CS4304 MCLK_128FS 192k 176k4 Secondary_I2S.py
e (CS4308P/8S
o 48kHz/44.1kHz: SPDIF_CS4308 MCLK_128FS 48k 44kl Secondary_I2S.py
o 96kHz/88.2kHz: SPDIF_CS4308 MCLK_128FS_96k_88k2_Secondary_I2S.py
o 192kHz/176.4kHz: SPDIF_CS4308 MCLK_128FS_192k_176k4_Secondary_I2S.py
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5.3 S/PDIF Transceiver Digital Audio Signal Routing

The WM8804 transceiver converts the S/PDIF input signal to 2-channel I2S or Left Justified format. The output from the
S/PDIF Receiver can be routed to any of the four ASP_DIN traces via the SPDIF IN header.

If the WM8804 is configured in software mode, the output format is selectable (12S or Left Justified). In hardware mode,
the output format is Left-Justified only.

S/PDIF Receiver to DAC ASP DIN1
S/PDIF Receiver to DAC ASP DIN2
S/PDIF Receiver to DAC ASP DIN3
S/PDIF Receiver to DAC ASP DIN4

Figure 19: SPDIF IN Jumper Link Configuration

5.4 Selecting Optical or Electrical S/PDIF

The S/PDIF IN SEL and S/PDIF OUT SEL headers are used to select the optical or electrical S/PDIF interfaces for the
respective signal paths. The headers are configured as shown in Table 13.

The Dunglass system supports S/PDIF input/output at sample rates up to 96 kHz (optical) or up to 192 kHz (electrical).

Table 13 SPDIF I/O Configuration
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6 CS4304P/4S DAC Output Summing

The CS4304P/4S supports the option to combine the DAC signal paths in groups of two or four channels; this can be
used to achieve enhanced dynamic-range performance on the respective paths.

In the summing configuration, the signal paths are routed and controlled differently to normal operation—the input signals
are routed to groups of two or more DACs (depending on the selected configuration), and the grouped paths are each
controlled as a single channel.

The DAC output summing is configured using the OUT_SUM_MODE field, as described in the CS4304P/4S datasheet.
The summing configurations are described in Table 14.

Table 14 CS4304P/4S DAC Output Summing
Summed Channel

Configuration Description Output Summing Configuration Number
Default 4-channel OUT1-0UT4 as individual outputs 1-4
. . . OUT1+0UT2 1
All DACs combined in groups of two 2-channel input OUT3+0OUT4 2
DACs combined in groups of four 1-channel input OUT1+0UT2+0UT3+0UT4 1

In summing configuration, the respective analog output connections must be linked externally to achieve the performance
enhancement. The analog outputs are current-mode outputs; the external linking of the outputs results in the summing of
the respective output signals.

Note that the increased current in the summing configuration affects the choice of components for the output buffer, as
described in the following section.
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6.1 CS4304P External Components

The analog output paths are supported using an external current-to-voltage (I to V) buffer/ffilter circuit. The external
components used on the CS4304P daughter card are shown in Figure 20; the circuit produces a 2 Vrws differential output

from a full-scale (0 dBFS) digital input.

| 1.2 kQ
= :
| Ces || 620pF |
| || | T ——— —
______ | Rvour |
OUTnP | > o - | 100 Q |
- ; [ > VOUTnP
r— = == 'I + - T T - -
| Coac_our | | Cvour |
| 47 pF | & <] DAC_VMID | 1nF |
| | | |
: >  VOUTnN
OUTnN

Figure 20: CS4304P Output Buffer/Filter Circuit

In the summing configuration, the increased output current affects the choice of components required for a given full-scale
output voltage. The feedback resistor (Rrg) is determined by the full-scale output voltage and the output-summing
configuration as shown in the following equation:

_ Max Output Voltage (Vrys)

" (Outputs Summed x 1.66mA)

RFB

The resistance required for different summing configurations is shown in Table 15. Note that the THD+N performance
may be degraded with increased full-scale output voltage. Note that low resistance (e.g., 150 Q) may be incompatible with

some op-amp devices.

Table 15 Output Buffer Feedback Resistor
Full-Scale Output Voltage

Configuration 2 Vs 4 Vrus 8 Vs
No Summing 1.2 kQ 2.4 kQ 4.8 kQ
2 outputs summed 600 Q 1.2kQ 2.4 kQ
4 outputs summed 300 Q 600 Q 1.2kQ
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The feedback capacitor (Crs) is determined by the desired cut-off frequency of the output filter:
1

Copp=——"""—
Fe ZTTRFBFCutoff

The capacitance required for typical use cases is shown in Table 16.

Table 16 Output Buffer Feedback Capacitor

Resistor Capacitor -3 dB Cutoff
1.2 kQ 620 pF 214 kHz
600 Q 1.2 nF 221 kHz
300 Q 2.4 nF 221 kHz

The DAC output capacitor (Cpoac_out) needs to be increased in the summing configuration due to the increased output
current from summing more the DACs. The capacitance required for typical use cases is shown in Table 17.

Table 17 DAC Output Capacitor

Configuration Capacitor
No Summing 47 pF
2 outputs summed 100 pF
4 outputs summed 100 pF

Rvout and Cvourt create a filter to reduce out-of-band noise of the output. The cut-off frequency of the filter is calculated as
follows:

1

F, =
cutofs 2Ry oyr2Cyour

RVOUT = 1OOQ

CVOUT = 1nF 1

F =
cutoff = 2 % T x 100 X (2 X 1 x 1079)

FCutoff = 7958 kHZ
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6.2 CS4304S External Components

The analog output paths are supported using an external current-to-voltage (I to V) buffer/filter circuit. The external
components used on the CS4304S daughter card are shown in Figure 21.

— e —— —— ———

| Rvour |
ouTnP [ > ® . | 100Q |
O ; [ > VOuTnP
- = - 'l + - T T - -
| Coac_our I | Cvour |
| 47pF == ¢ <] DAC_VMID | 1nF |
| I | |
[ voumnN

OUTnN

Figure 21: CS4304S Output Buffer/Filter Circuit

In the summing configuration, the increased output current affects the choice of components required for a given full-scale
output voltage. The feedback resistor (Rrg) is determined by the full-scale output voltage and the output-summing
configuration as shown in the following equation:

Max Output Voltage (Vpys)

Res = (Outputs Summed x 0.75mA)

The resistance required for different summing configurations is shown in Table 18. Note that the THD+N performance
may be degraded with increased full-scale output voltage. Note that low resistance (e.g., 150 Q) may be incompatible with
some op-amp devices.

Table 18 Output Buffer Feedback Resistor

Gonflguration Full-Scale Output Voltage

2 Vrms 4 Vrvs 8 VRrms
No Summing 2.7kQ 5.6 kQ 11 kQ
2 outputs summed 1.4kQ 2.7kQ 5.6 kQ
4 outputs summed 680 Q 1.4 kQ 2.7 kQ
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The feedback capacitor (Crs) is determined by the desired cut-off frequency of the output filter:
1

Copp=——"""—
Fe ZTTRFBFCutoff

The capacitance required for typical use cases is shown in Table 19.

Table 19 Output Buffer Feedback Capacitor

Resistor Capacitor -3 dB Cutoff
2.7kQ 270 pF 218 kHz
1.4 kQ 510 pF 222 kHz
680 Q 1.1 nF 212 kHz

The DAC output capacitor (Cpoac_out) needs to be increased in the summing configuration due to the increased output
current from summing more the DACs. The capacitance required for typical use cases is shown in Table 20.

Table 20 DAC Output Capacitor

Configuration Capacitor
No Summing 47 pF
2 outputs summed 100 pF
4 outputs summed 100 pF

Rvout and Cvourt create a filter to reduce out-of-band noise of the output. The cut-off frequency of the filter is calculated as
follows:

1

F, =
cutofs 2Ry oyr2Cyour

RVOUT = 1OOQ

CVOUT = 1nF 1

F =
cutoff = 2 % T x 100 X (2 X 1 x 1079)

FCutoff = 7958 kHZ
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6.3 Configuring DC4304P/4S-DAC for DAC Output Summing

The DC4304P/4S-DAC has been designed to support DAC output summing; this is supported using component
population options. Note that all the component population options are Imperial 0603 case size.

The following sections describe how to configure the DC4304P/4S-DAC board for different output-summing modes.

6.3.1 Default Configuration: No Output Summing

Figure 22 shows the default external connections to the CS4304P/4S, with no output summing.

Cs4304
cc))lthTllrz Outpllrl;/uffer :: VOUT1 (Channel 1)
33;22[5 Outpllffl;/uffer :: VOUT2 (Channel 2)
83;;[5 OUth'l:fl;/uffer :: VOUT3 (Channel 3)
gllj‘}r:; Outpl':f l;/uffer :: VOUT4 (Channel 4)

Figure 22: No Output Summing

The CDB-DC4304P/4S component population requirements are described in Table 21.

Table 21 Default Component Population for No Output Summing

Populated Unpopulated Feedback Resistor Feedback Capacitor DAC Output Capacitor
0 Q Resistor 0 Q Resistor (RrB) (Crs) (Cpac_our)
R12, R14, R195, R197, R198, R203, R215, R220,
R33, R35 R212, R214, R231, R235, R247, R252, Cca1
R54. R56, R77. R79, R225, R226, R1, R19, R22, R42 C3, C9, C12, C18 C98
R244 R246 R195. R197 R209, R217, R192, R200, R43, R60, R62, R84 C22, C26, C29, C39 C105
' ! ! ' R241, R249, R192, R200, C112

R212, R214, R244, R246, R209. R217. R241, R249.

The feedback resistance should be selected as described in Table 15 for CS4304P and Table 18 for CS4304S (see “no
summing” configuration). For 2 Vrus full-scale output, the feedback resistance should be 1.2 kQ for CS4304P and 2.7 kQ
for CS4304S.

The feedback capacitors should be selected as described in Table 16 for CS4304P and Table 19 for CS4304S for the
chosen resistor value.
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6.3.2 Output Summing: DACs Combined in Groups of 2

Figure 23 shows the external connections to the CS4304P/4S when the outputs are summed in groups of 2.

CS4304

ouT1P ItoV —>

OUTIN Output Buffer VOUT1 (Channel 1)
ouT2pP

OUT2N

ouT3p ItoV —>

OUT3N Output Buffer VOUT3 (Channel 2)
ouT4pP

OUT4N

Figure 23: DACs Combined in Groups of 2

The CDB-DC4304P/4S component population requirements are described in Table 22.
Table 22 Component Population for DACs Combined in Groups of 2

Populated Unpopulated Feedback Resistor Feedback Capacitor DAC Output Capacitor
0 Q Resistor 0 Q Resistor (Rrs) (Crs) (Coac_our)
R12, R14, R54, R56
R198, R215, R203, R220 R33, R35, R77, R79 Cca1
R231, R247, R235, R252  R192, R197, R241, R246 R1, R19, R43, R60 €3, €9, C22, C26 Cc105
R195, R197

The feedback resistance should be selected as described in Table 15 for CS4304P and Table 18 for CS4304S (see “2
outputs summed” configuration). For 2 Vrus full-scale output, the feedback resistance should be 600 Q for CS4304P and
1.4 kQ for CS4304S.

The feedback capacitors should be selected as described in Table 16 for CS4304P and Table 19 for CS4304S for the
chosen resistor value.
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6.3.3 DACs Combined in a Group of 4

Figure 24 shows the external connections to the CS4304P/4S when the outputs are summed in a group of 4.

Cs4304

OuT1P ItoV

OUTIN Output Buffer VOUT1 (Channel 1)

ouT2p
OUT2N

ouT3pP
OUT3N

ouT4p
OUT4N

Figure 24: DACs Combined in a Group of 4

The CDB-DC4304P/4S component population requirements are described in Table 23.

Table 23 Component Population for DACs Combined in a Group of 4
Populated Unpopulated Feedback Resistor Feedback Capacitor DAC Output Capacitor
0 Q Resistor 0 Q Resistor (Rrs) (Crs) (Coac_our)
R198, R215, R203, R220

R12, R14, R33, R35
RRZZ§SS 522525 RRZZ4311 RRZng R54, R56, R195, R197, R62, R84 C29, C39 C112
. p ' ' R244, R246,

R192, R200, R77, R79,

The feedback resistance should be selected as described in Table 15 for CS4304P and Table 18 for CS4304S (see “4
outputs summed” configuration). For 2 Vrus full-scale output, the feedback resistance should be 300 Q for CS4304P and
680 Q for CS4304S.

The feedback capacitors should be selected as described in Table 16 for CS4304P and Table 19 for CS4304S for the
chosen resistor value.

DS1393DB2 Cirrus Logic 30
Copyright ©2024-2025 Cirrus Logic, Inc. and Cirrus Logic International Semiconductor Ltd.


http://www.cirrus.com/

—tll
——
—

=== - RRUS LOGIC" CDB-DC4304P/4S/8P/8S-DAC

7 CS4308P/8S DAC Output Summing

The CS4308P/8S supports the option to combine the DAC signal paths in groups of two, four, or eight channels; this can
be used to achieve enhanced dynamic-range performance on the respective paths. A six-channel summing mode is also
supported, with DAC1-DAC4 operating in pairs, with DAC5—-DACS operating individually.

In the summing configuration, the signal paths are routed and controlled differently to normal operation—the input signals
are routed to groups of two or more DACs (depending on the selected configuration), and the grouped paths are each
controlled as a single channel.

The DAC output summing is configured using the OUT_SUM_MODE field, as described in the CS4308P/8S datasheet.
The summing configurations are described in Table 24.

Table 24 CS4308P/8S DAC Output Summing
Configuration Description Output Summing Configuration SUE] e

Number
Default 8-channel OUT1-0UTS as individual outputs 1-8
OUT1+0UT2

OUT3+0UT4

. OuUT5
Four DACs combined in groups of two 6-channel input ouT6

ouT7
ouTs8
OUT1+0UT2

o ) OUT3+0UT4
All DACs combined in groups of two 4-channel input OUT5+0UT6

OUT7+0UT8

. . ff 2_channel input OUT1+0UT2+0UT3+0UT4
DACs combined in groups of four p OUT5+0UT6+0OUT7+0UTS

. . . OUT1+0OUT2+0OUT3+0UT4+
DACs combined as a group of eight 1-channel input OUT5+0OUT6+OUT7+0UTS

= NFE AWONPFP OODMWNEPE

In summing configuration, the respective analog output connections must be linked externally to achieve the performance
enhancement. The analog outputs are current-mode outputs; the external linking of the outputs results in the summing of
the respective output signals.

Note that the increased current in the summing configuration affects the choice of components for the output buffer, as
described in the following section.
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7.1 CS4308P External Components

The analog output paths are supported using an external current-to-voltage (I to V) buffer/filter circuit. The external
components used on the CS4308P daughter card are shown in Figure 25; the circuit produces a 2 Vrws differential output
from a full-scale (0 dBFS) digital input.

| 1.2 kQ
= :
| Ces || 620pF |
| || | T ——— —
______ | Rvour |
OUTnP | > o - | 100 Q |
- ; [ > VOUTnP
r— = == 'I + - T T - -
| Coac_our | | Cvour |
| 47 pF | & <] DAC_VMID | 1nF |
| | | |
: >  VOUTnN
OUTnN

Figure 25: CS4304P/8P Output Buffer/Filter Circuit

In the summing configuration, the increased output current affects the choice of components required for a given full-scale
output voltage. The feedback resistor (Rrg) is determined by the full-scale output voltage and the output-summing
configuration as shown in the following equation:

_ Max Output Voltage (Vrys)
" (Outputs Summed x 1.66mA)

RFB

The resistance required for different summing configurations is shown in Table 25. Note that the THD+N performance
may be degraded with increased full-scale output voltage. Note that low resistance (e.g., 150 Q) may be incompatible with
some op-amp devices.

Table 25 Output Buffer Feedback Resistor

Gonflguration Full-Scale Output Voltage

2 Vrms 4 Vrvs 8 VRrms
No Summing 1.2 kQ 2.4 kQ 4.8 kQ
2 outputs summed 600 Q 1.2kQ 2.4 kQ
4 outputs summed 300 Q 600 Q 1.2kQ
8 outputs summed 150 Q 300 Q 600 Q
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The feedback capacitor (Crs) is determined by the desired cut-off frequency of the output filter:
1

Copp=——"""—
Fe ZTTRFBFCutoff

The capacitance required for typical use cases is shown in Table 26.

Table 26 Output Buffer Feedback Capacitor

Resistor Capacitor -3 dB Cutoff
1.2 kQ 620 pF 214 kHz
600 Q 1.2 nF 221 kHz
300 Q 2.4 nF 221 kHz
150 Q 4.7 nF 226 kHz

The DAC output capacitor (Cpoac_out) needs to be increased in the summing configuration due to the increased output
current from summing more the DACs. The capacitance required for typical use cases is shown in Table 27.

Table 27 DAC Output Capacitor

Configuration Capacitor
No Summing 47 pF
2 outputs summed 100 pF
4 outputs summed 100 pF
8 outputs summed 100 pF

Rvout and Cvourt create a filter to reduce out-of-band noise of the output. The cut-off frequency of the filter is calculated as
follows:

1

F e
cutofs 2Ry oyr2Cyour

RVOUT = 1OOQ

CVOUT = 1nF 1

F =
cutoff = 2 % T x 100 X (2 X 1 x 1079)

FCutoff = 7958 kHz
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7.2 CS4308S External Components

The analog output paths are supported using an external current-to-voltage (I to V) buffer/filter circuit. The external
components used on the CS4308S daughter card are shown in Figure 26; the circuit produces a 2 Vrws differential output
from a full-scale (0 dBFS) digital input.

_—e —— —— ———

| Rvour |
OUTnP | > o - | 100 Q |
C ; [> VouTnP
r— = == 'I + - T T - -
| Coac_our | | Cvour |
| 47 pF | & <] DAC_VMID | 1nF |
| | | |
: >  VOUTnN
OUTnN

Figure 26: CS4304S/8S Output Buffer/Filter Circuit

In the summing configuration, the increased output current affects the choice of components required for a given full-scale
output voltage. The feedback resistor (Rrg) is determined by the full-scale output voltage and the output-summing
configuration as shown in the following equation:

_ Max Output Voltage (Vrys)
" (Outputs Summed x 0.75mA)

RFB

The resistance required for different summing configurations is shown in Table 28. Note that the THD+N performance
may be degraded with increased full-scale output voltage. Note that low resistance (e.g., 150 Q) may be incompatible with
some op-amp devices.

Table 28 Output Buffer Feedback Resistor

Gonflguration Full-Scale Output Voltage

2 Vrms 4 Vrvs 8 VRrms
No Summing 2.7kQ 5.6 kQ 11 kQ
2 outputs summed 1.4kQ 2.7kQ 5.6 kQ
4 outputs summed 680 Q 1.4kQ 2.7 kQ
8 outputs summed 360 Q 680 Q 1.4 kQ
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The feedback capacitor (Crs) is determined by the desired cut-off frequency of the output filter:
1

Copp=——"""—
Fe ZTTRFBFCutoff

The capacitance required for typical use cases is shown in Table 29.

Table 29 Output Buffer Feedback Capacitor

Resistor Capacitor -3 dB Cutoff
2.7kQ 270 pF 218 kHz
1.4 kQ 510 pF 222 kHz
680 Q 1.1 nF 212 kHz
360 Q 2.0nF 221 kHz

The DAC output capacitor (Cpoac_out) needs to be increased in the summing configuration due to the increased output
current from summing more the DACs. The capacitance required for typical use cases is shown in Table 30.

Table 30 DAC Output Capacitor

Configuration Capacitor
No Summing 47 pF
2 outputs summed 100 pF
4 outputs summed 100 pF
8 outputs summed 100 pF

Rvout and Cvourt create a filter to reduce out-of-band noise of the output. The cut-off frequency of the filter is calculated as
follows:

1

F e
cutofs 2Ry oyr2Cyour

RVOUT = 1OOQ

CVOUT = 1nF 1

F =
cutoff = 2 % T x 100 X (2 X 1 x 1079)

FCutoff = 7958 kHz
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7.3 Configuring DC4308P/8S-DAC for DAC Output Summing

The DC4308P/8S-DAC has been designed to support DAC output summing; this is supported using component
population options. Note that all the component population options are Imperial 0603 case size.

The following sections describe how to configure the DC4308P/8S-DAC board for different output-summing modes.

7.3.1

Default Configuration: No Output Summing

Figure 27 shows the default external connections to the CS4308P/8S, with no output summing.

Cs4308

OuT1P ltoV
OUTIN O Output Buffer
ouT2pP ItoV
OUT2N O Output Buffer

ouT3P
OUT3N O

ItoV
Output Buffer
ItoV
Output Buffer

ouT4pP
OUT4N O

OuTsP
OUT5N O

ItoV
Output Buffer
ouTeP ItoV
OUT6N Output Buffer
ouTt7pP ItoV
OUT7N Output Buffer
ItoV
Output Buffer

ouT8pP
OUT8N O

Figure 27: No Output Summing

VOUT1 (Channel 1)

VOUT2 (Channel 2)

VOUT3 (Channel 3)

VOUT4 (Channel 4)

VOUTS5 (Channel 5)

VOUT6 (Channel 6)

VOUT7 (Channel 7)

VOUT8 (Channel 8)

The CDB-DC4308P component population requirements are described in Table 31.

Populated
0 Q Resistor

R12, R14, R195, R197,
R33, R35, R212, R214,
R54, R56, R77, R79,
R105, R107, R127, R129
R276, R278, R150, R152
R171, R175, R244, R246,
R195, R197, R212, R214
R244, R246, R276, R278

Table 31 Default Component Population for No Output Summing

Unpopulated
0 Q Resistor
R198, R203, R215, R220,
R231, R235, R247, R252,
R263, R267, R279, R284,
R295, R299, R308, R312,
R225, R257, R289,
R226, R258, R290,
R209, R217, R192, R200,
R241, R249, R273, R281
R192, R200, R209, R217
R241, R249, R273, R281

Feedback Resistor
(Res)

R1, R19, R22, R42
R43, R60, R62, R84
R86, R113, R116, R134
R136, R156, R158, R181

Feedback Capacitor
(Crs)

C3, C9, C12, C18
C22, C26, C29, C39
C46, C53, C56, C60
C65, C71, C75, C82

DAC Output Capacitor
(Cpbac_our)

Cca1

C98
C105
C112
C119
C126
C133
C140

The feedback resistance should be selected as described in Table 25 for CS4308P and Table 28 for CS4308S (see “no
summing” configuration). For 2 Vrus full-scale output, the feedback resistance should be 1.2 kQ for CS4308P and 2.7 kQ

for CS4308S.

The feedback capacitors should be selected as described in Table 26 for CS4308P and Table 29 for CS4308S for the

chosen resistor value.
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7.3.2 Output Summing: DACs Combined in Groups of 2

Figure 28 shows the external connections to the CS4308P/8S when the outputs are summed in groups of 2.

Cs4308

ouT1P 4‘ ItoV '::
OUTIN Output Buffer VOUT1 (Channel 1)

ouT2pP
OUT2N

OuUT3P 4‘ ItoV '::
OUT3N Output Buffer VOUT3 (Channel 2)

ouT4pP
OUT4N

OuTS5P 4‘ ItoV '::
OUTSN Output Buffer VOUTS5 (Channel 3)

ouTeP
OUTeN

ouT7pP 4‘ ItoV '::
OUTIN Output Buffer VOUT7 (Channel 4)

ouT8P
OUT8N

Figure 28: DACs Combined in Groups of 2

The CDB-DC4308P component population requirements are described in Table 32.

Table 32 Component Population for DACs Combined in Groups of 2
Populated Unpopulated Feedback Resistor Feedback Capacitor
0 Q Resistor 0 Q Resistor (Rrs) (Crs)
R12, R14, R54, R56
R105, R107, R150, R152

R198, R215, R203, R220 R33, R35, R77, R79

R127, R129 R171, R175 R1, R19, R43, R60 C3, C9, C22, C26
R231, R247,R235, R252 195" p197 R241 R246  R86, R113. R136, R156 C46. C53, C65, C71
R263. R279, R267, R284 il hiviass

R295, R308, R299, R312
R195, R197

DAC Output Capacitor
(Coac_our)

Cca1
C105
C119
C133

The feedback resistance should be selected as described in Table 25 for CS4308P and Table 28 for CS4308S (see “2
outputs summed” configuration). For 2 Vrus full-scale output, the feedback resistance should be 600 Q for CS4308P and

1.4 kQ for CS4308S.

The feedback capacitors should be selected as described in Table 26 for CS4308P and Table 29 for CS4308S for the

chosen resistor value.
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7.3.3

DACs Combined in Groups of 4

Figure 24 shows the external connections to the CS4308P/8S when the outputs are summed in groups of 4.

Cs4308

ouT1P
OUTIN

4‘ ItoV '::
Output Buffer VOUT1 (Channel 1)

ouT2pP
OUT2N

OuT3P
OUT3N

ouT4pP
OUT4N

OuT5P
OUT5N

ltoV
Output Buffer VOUT2 (Channel 2)

ouTeP
OUTeN

ouT7pP
OUT7N

ouT8pP
OUT8N

Figure 29: DACs Combined in Groups of 4

The CDB-DC4308P component population requirements are described in Table 33.

Populated
0 Q Resistor
R198, R215, R203, R220
R225, R226, R231, R247
R235, R252, R263, R279
R267, R284, R289, R290
R295, R308, R299, R312
R241, R249, R273, R281
R192, R200, R209, R217
R77, R79, R127, R129

Table 33 Component Population for DACs Combined in Groups of 4

Unpopulated
0 Q Resistor

R12, R14, R33, R35
R54, R56, R105, R107
R150, R152, R171, R175
R195, R197, R212, R214
R244, R246, R276, R278

Feedback Resistor Feedback Capacitor DAC Output Capacitor

(Rre) (Cre) (Coac_our)
R62, R84, R116, R134 C29, C39, C56, C60 ggg

The feedback resistance should be selected as described in Table 25 for CS4308P and Table 28 for CS4308S (see “4
outputs summed” configuration). For 2 Vrus full-scale output, the feedback resistance should be 300 Q for CS4308P and

680 Q for CS4308S.

The feedback capacitors should be selected as described in Table 26 for CS4308P and Table 29 for CS4308S for the

chosen resistor value.
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7.3.4 DACs Combined in a Group of 8

Figure 30 shows the external connections to the CS4308P/8S when the outputs are summed in a group of 8.

Cs4308

ouT1P 4‘ ItoV '::
OUTIN Output Buffer VOUT1 (Channel 1)

ouT2pP
OUT2N

OuT3P
OUT3N

ouT4pP
OUT4N

OuT5P
OUT5N

ouTeP
OUTeN

ouT7pP
OUT7N

ouT8pP
OUT8N

Figure 30: DACs Combined in a Group of 8

The CDB-DC4308P/8S component population requirements are described in Table 34.

Table 34 Component Population for DACs Combined in a Groups of 8
Populated Unpopulated Feedback Resistor Feedback Capacitor
0 Q Resistor 0 Q Resistor (Rrs) (Crs)

R12, R14, R195, R197
R198, R203, R215, R220
R225, R226, R231, R247
R235, R252, R263, R279

R33, R35, R54, R56
R77, R79, R105, R107

767 Rooa, Roos, Roop | RIZ7 RLZD.RISO, Ris2 R, R19 c3.co
R295, R308, R299, R312 R171. R175

R241, R249, R273, R281
R257, R258

DAC Output Capacitor
(Coac_our)

ca1

The feedback resistance should be selected as described in Table 25 for CS4308P and Table 28 for CS4308S (see “8
outputs summed” configuration). For 2 Vrus full-scale output, the feedback resistance should be 150 Q for CS4308P and

360 Q for CS4308S.

The feedback capacitors should be selected as described in Table 26 for CS4308P and Table 29 for CS4308S for the

chosen resistor value.

Note that low feedback resistance (e.g., 150 Q) may be incompatible with some op-amp devices. Check the respective

datasheet for further guidance or choose a larger full-scale output configuration.
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7.3.5 Four DACs Combined in Groups of 2

Figure 31 shows the external connections to the CS4308P when the outputs are summed for 6-channel operation (four
DACs combined in groups of 2).

Cs4308

ouT1P O 4‘ ItoV '::
OUTIN Output Buffer VOUT1 (Channel 1)

ouT2P O
OUT2N O

ouT3P O j ltoV '::
OUT3N Output Buffer VOUT3 (Channel 2)

ouT4pr O
OUT4N O

OuTsP _ ltoV
OUT5N O Output Buffer
OouT6P _ ItoV
OUT6N O Output Buffer
ouT7P ltoV
OUT7N O Output Buffer
ouT8P ItoV
OUT8N O Output Buffer

Figure 31: Four DACs Combined in Groups of 2

VOUTS5 (Channel 3)

VOUT6 (Channel 4)

VOUT7 (Channel 5)

VOUT8 (Channel 6)

The CDB-DC4308P/8S component population requirements for the summed outputs are described in Table 35.

Table 35 Component Population — Four DACs Combined in Groups of 2
Populated Unpopulated Feedback Resistor Feedback Capacitor DAC Output Capacitor
0 Q Resistor 0 Q Resistor (Rrs) (Crs) (Coac_our)
R12, R14, R195, R197

R33, R35, R77, R79
R54, R56, R198, R215 : ' : ca1
R203, R220, R231, R247 R192, Eggg Egég R226 R1, R19, R43, R60 C3, C9, C22, C26 C105

R235, R252

The feedback resistance should be selected as described in Table 25 for CS4308P and Table 28 for CS4308S (see “2
outputs summed” configuration). For 2 Vrus full-scale output, the feedback resistance should be 600 kQ for CS4308P and
1.4 kQ for CS43088S.

The feedback capacitors should be selected as described in Table 26 for CS4308P and Table 29 for CS4308S for the
chosen resistor value.

The CDB-DC4308P/8S component population requirements for the non-summed outputs are described in Table 36.

Table 36 Component Population — OUT5 to OUT8 (No Summing)

Populated Unpopulated Feedback Resistor Feedback Capacitor DAC Output Capacitor
0 Q Resistor 0 Q Resistor (Res) (Crs) (Coac_our)
C119
R105, R107, R127, R129 R263, R279, R289, R295 R86, R113, R116, R134 C46, C53, C56, C60 C126
R276, R278, R150, R152 R308, R267, R284, R290 R136, R156, R158, R181 C65, C71, C75, C82 C133
R171, R175 R299, R312, R273, R281 ’ ’ ’ ’ ’ ’ C140

The feedback resistance should be selected as described in Table 25 for CS4308P and Table 28 for CS4308S (see “no
summing” configuration). For 2 Vrws full-scale output, the feedback resistance should be 1.2 kQ for CS4308P and 2.7 kQ
for CS4308S.

The feedback capacitors should be selected as described in Table 26 for CS4308P and Table 29 for CS4308S for the
chosen resistor value.
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8 Notices

Jura firmware development utilizes components under the following licenses:

1. XMOS PUBLIC LICENCE: Version 1, available at www.xmos.ai/license-agreements/

2. The MIT License, available at www.github.com/microsoft/uf2/blob/master/LICENSE.txt. Copyright © Microsoft
Corporation

Unmodified USB Audio 2.0 Device Software source code is available from www.xmos.ai under XMOS PUBLIC LICENCE:
Version 1.

9 Revision History
Revision Changes
DB1 « Initial version.
JUN 2024
DB2 » Updates in all sections
OCT 2024
DB3 - Diagram Updates
OCT 2024
DB4 « Updates in all sections
JAN 2025 » Combined user guides for CS4308S, CS4304P & CS4304S into single document
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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

The products and services of Cirrus Logic International (UK) Limited; Cirrus Logic, Inc.; and other companies in the Cirrus Logic group (collectively
either “Cirrus Logic” or “Cirrus”) are sold subject to Cirrus Logic’s terms and conditions of sale supplied at the time of order acknowledgment,
including those pertaining to warranty, indemnification, and limitation of liability. Software is provided pursuant to applicable license terms. Cirrus
Logic reserves the right to make changes to its products and specifications or to discontinue any product or service without notice. Customers should
therefore obtain the latest version of relevant information from Cirrus Logic to verify that the information is current and complete. Testing and other
quality control techniques are utilized to the extent Cirrus Logic deems necessary. Specific testing of all parameters of each device is not necessarily
performed. In order to minimize risks associated with customer applications, the customer must use adequate design and operating safeguards to
minimize inherent or procedural hazards. Cirrus Logic is not liable for applications assistance or customer product design. The customer is solely
responsible for its overall product design, end-use applications, and system security, including the specific manner in which it uses Cirrus Logic
components. Certain uses or product designs may require an intellectual property license from a third party. Features and operations described
herein are for illustrative purposes only and do not constitute a suggestion or instruction to adopt a particular product design or a particular mode of
operation for a Cirrus Logic component.

CIRRUS LOGIC PRODUCTS ARE NOT DESIGNED, TESTED, INTENDED OR WARRANTED FOR USE (1) WITH OR IN IMPLANTABLE
PRODUCTS OR FDA/MHRA CLASS IIl (OR EQUIVALENT CLASSIFICATION) MEDICAL DEVICES, OR (2) IN ANY PRODUCTS, APPLICATIONS
OR SYSTEMS, INCLUDING WITHOUT LIMITATION LIFE-CRITICAL MEDICAL EQUIPMENT OR SAFETY OR SECURITY EQUIPMENT, WHERE
MALFUNCTION OF THE PRODUCT COULD CAUSE PERSONAL INJURY, DEATH, SEVERE PROPERTY DAMAGE OR SEVERE
ENVIRONMENTAL HARM. INCLUSION OF CIRRUS LOGIC PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE FULLY AT THE
CUSTOMER’S RISK AND CIRRUS LOGIC 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 LOGIC PRODUCT THAT IS USED
IN SUCH A MANNER. IF THE CUSTOMER OR CUSTOMER’S CUSTOMER USES OR PERMITS THE USE OF CIRRUS LOGIC PRODUCTS IN SUCH A
MANNER, CUSTOMER AGREES, BY SUCH USE, TO FULLY INDEMNIFY CIRRUS LOGIC, 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.

This document is the property of Cirrus Logic, and you may not use this document in connection with any legal analysis concerning Cirrus Logic
products described herein. No license to any technology or intellectual property right of Cirrus Logic or any third party is granted herein, including but
not limited to any patent right, copyright, mask work right, or other intellectual property rights. Any provision or publication of any third party’s products
or services does not constitute Cirrus Logic’s approval, license, warranty or endorsement thereof. Cirrus Logic gives consent for copies to be made of
the information contained herein only for use within your organization with respect to Cirrus Logic integrated circuits or other products of Cirrus Logic,
and only if the reproduction is without alteration and is accompanied by all associated copyright, proprietary and other notices and conditions
(including this notice). 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. This document and its information is provided “AS IS” without warranty of any kind (express or implied). All statutory
warranties and conditions are excluded to the fullest extent possible. No responsibility is assumed by Cirrus Logic for the use of information herein,
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. Cirrus
Logic, Cirrus, the Cirrus Logic logo design, and SoundClear are among the trademarks of Cirrus Logic. Other brand and product names may be
trademarks or service marks of their respective owners.

Copyright © 2024-2025 Cirrus Logic, Inc. and Cirrus Logic International Semiconductor Ltd. All rights reserved.
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