CIRRUS LOGIC’ | CRD42L52
Reference Design and Peripheral Driver Board for CS42L52

Reference Design Board (CRD42L52) Description
Features In addition to providing a reference for an ultra small lay-
out design, the purpose of the CRD42L52 is to allow a
¢ Ultra-Small Layout quick and easy evaluation of the CS42L.52 low power
¢ Stake Header for External System Connections | stereo CODEC.
¢ 1/8” Stereo Input Allows up to 2 Vrms Signals Two 1/8” stereo jacks on the CRD42L52 provide an in-
4 1/8” Stereo Headphone Output Jack terface for analog line-level input and headphone-level
¢ Built-in Switch Control for CS42L52 SPKR/HP output connections to the CS42L52. Stereo differential
Pin PWM speaker outputs from the CS42L52 can be moni-
¢ Stereo Full Bridge Speaker Output Terminal tored on a pair of screw terminals on the CRD42L52,
) ] The control port and serial audio interfaces are accessi-
¢ Complies with FCC class B and CISPR 22 ble via the I/O stake header used to attach the
Standards for Radiated Emissions CRD42L52 to the CDB42LDB1.
Peripheral Driver Board (CDB42LDB1) The CDB42LDB1 is a peripheral driver board that pro-
Features vides clock/data, control logic and power supply to the
CRD42L52. Digital data is transmitted and received via
¢ Multiple Power Supply Options S/PDIF optical and RCA connectors. The CRD42L52
— Three AAA Battery Source can be programmed by using the Windows Compatible
— External P (S Iv Header FlexGUI software provided. Power is derived either
xternal Fowe uppy' eade from three AAA batteries or from an external supply on
¢ S/PDIF I/O (CS8416 Receiver) the CDB42LDB1 driver board and is routed to the
— Optical and RCA Input Jacks CRD42L52 via the I/O stake header.
¢ S/PDIF I/O (CS8406 Transmitter)
— Optical and RCA Output Jacks ORDERING INFORMATION
¢ FlexGUI S/W Control - Windows® Compatible CRD42L52 Reference Design
— Pre-Defined & User Configurable Scripts CDB42LDBH1 Driver Board
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CIRRUS LOGIC* CRD42L52
1. SYSTEM OVERVIEW

The CRD42L52 provides a quick and general overview of the features in the CS42L52 CODEC in addition to pro-
viding a reference for an ultra-small layout design.

Line, headphone and PWM terminals are accommodated on the board for part evaluation and measurement pur-
poses. The control port and serial audio interfaces are accessible via the 1/0 stake header used to attach the
CRD42L52 to the CDB42LDB1. The driver board consists of a S/PDIF receiver, a S/PDIF transmitter and a USB
microcontroller and is used to provide data to the CRD42L52. Therefore, in order to operate the CRD42L52 and use
the Cirrus FlexGUI software to configure it, it must be connected to the CDB42LDB1 reference design board. This
section serves to give a general overview of the hardware components used on the CRD42L52 reference design
board and the CDB42LDB1 peripheral driver board.

1.1 Power (U2)

Power can be supplied to the boards by using one of the two power supply options on the CDB42LDB1 driv-
er board. Power is supplied to the driver board either from 3 AAA +1.5 V batteries (placed on the battery
clips behind the driver board) or from an external power supply (J1). The desired power supply must be se-
lected using the appropriate setting on switch S1. The power supply on the driver board is regulated down
to 3.3 V and 1.8 V as shown in the schematic (Figure 23 on page 22) to provide power to the various com-
ponents on the driver board. The I/O header (J3) also contains power supply lines to route a 1.8 V supply
line to power the analog and digital cores of the CS42L52 on the CRD42L52 board.

1.2  Microcontroller (U3)

The USB microcontroller on the CDB42LDB1 driver board drives the 12C® control port interface lines to the
CRD42L52 via an I/O stake header and is used to configure the CS42L52. The microcontroller is also used
to enable the CDB42LDB1 to drive the digital audio data and clock lines.

On-board functionality can be controlled by selecting appropriate configuration settings in the provided Win-
dows-compatible FlexGUI software. For a detailed description of the Cirrus FlexGUI software, refer to Sec-
tion 4. "Software Mode Control".

1.3 CS8416 Digital Audio Receiver (U7)

The CS8416 is a S/PDIF receiver that converts the S/PDIF data stream received by the board via either the
optical or RCA phono connector into PCM data. This PCM data is routed to the 1/0 stake header which
routes it to the CS42L52 on the CRD42L52 board.

The CS8416 is configured to operate in hardware master mode and provides the system master clock when
a S/PDIF input source is connected to the board. Should the S/PDIF source become unavailable, causing
a Receiver Error, the system clock is automatically switched to the one provided by the on-board oscillator
for uninterrupted operation of other on-board components receiving the master clock.

A complete description of the CS8416 receiver and a discussion on the digital audio interface are included
in the CS8416 data sheet.

1.4 CS8406 Digital Audio Transmitter (U8)

The CS8406 is a S/PDIF transmitter that converts the PCM data it receives from the 1/O stake header into
a S/PDIF data stream. The S/PDIF data can be monitored either via the optical (J7) or RCA phono connector
(J9) on the CDB42LDB1 driver board. The CS8406 is configured to operate in hardware slave mode. It re-
ceives its clocks from the CS8416. In the case of a receiver error, the clock source for the CS8406 is auto-
matically switched to the on-board oscillator for uninterrupted operation of the CS8406.

A complete description of the CS8406 transmitter and a discussion on the digital audio interface are includ-
ed in the CS8406 data sheet.

4 DS680RD1
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Oscillator (Y1)

The on-board oscillator provides the system master clock when the digital audio receiver is powered down
or when a receiver error occurs in the CS8416. Internal circuitry in the CS8416 automatically sets the oscil-
lator clock as the new system clock whenever a receiver error is detected. This feature allows users to op-
erate the boards without having a S/PDIF input fed to the board at all times.

CS42L52 Audio CODEC (U1)

A complete description of the CS42L52 (Figure 21 on page 20) is included in the CS42L52 product data
sheet. The CS42L52 is configured using the Windows-compatible Cirrus FlexGUI software provided. The
[2C control port interface on the CS42L52 can be used for register manipulation and is controlled by the
microcontroller on the CDB42LDB1 driver board.

For full details on software functionality, refer to Section 4. "Software Mode Control".

Analog Input

A 1/8” stereo jack can be used to supply stereo line-level analog inputs to the CS42L52 up to a full-scale
value of 2 Vrms. An AC-coupled passive filter and a voltage divider scale down the signal before sending it
to the CS42L52 to prevent the signal from clipping.

The CRD42L52 is routed to only allow analog inputs on input channel 1 of the CS42L52. Analog Input Chan-
nels 2, 3 and 4 and Microphone Input Channels 1 and 2 are not connected.

Analog Outputs

The analog output from the CS42L52’s ground-centered headphone amplifier can be monitored on the 1/8”
stereo jack on the CRD42L52. Alternatively, one can also monitor the differential stereo PWM speaker out-
put on the CS42L52 by using the differential speaker terminals J3 and J4.

Layout

The CS42L52 requires only a minimal set of components to achieve specified performance results. Its inte-
grated ground-centered amplifier eliminates the need for bulky DC-blocking capacitors and only requires
two tiny ceramic capacitors for the charge pump. Additional components include load-stabilization circuitry
and power supply decoupling. See the CS42L52 data sheet for further details.

Figure 20 on page 19 provides an overview of the connections to the CS42L52. Figure 24 on page 23 and
Figure 25 on page 23 show the component placement. Figure 26 on page 23 shows the top layout; Figure
27 on page 23 and Figure 28 on page 23 show the inner layers, and Figure 29 on page 23 shows the bottom
layout. The decoupling capacitors are located as close to the CS42L52 as possible. Extensive use of ground
plane fill in the reference design yields large reductions in radiated noise.

DS680RD1 5
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2. QUICK-START GUIDE

The following figure is supplied for user convenience as a simplified quick-start guide. Refer to Section 1 on page 4
and Section 3 on page 7 for details on how the various components on the board interface with each other in the
different configuration modes. Refer to Section 4 on page 9 for descriptions on control settings in the Cirrus FlexGUI

software.

Connect Power supply
between 1.6 Vio 5 V.

Set switch to
desired setting.

Place 3 AAA

batteries with correct polarity on clips BT1,

BT2 and BT3 behind the board or perform step 5 ii.
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4 . . EEE .
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[ | .iim ® T cable for
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Figure 1. Quick-Start Guide
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3. CONFIGURATION OPTIONS

This section provides a deeper understanding of on-board circuitry and digital clock and data signal routing for ap-
propriately setting the control software in a specific configuration. The section also provides the expected perfor-
mance characteristics for the respective configuration mode.

( h 12.288 MHz
CRD42L52 CS42L52 Oscillator
SLAVE
M= HAINTA ( ) Soral CS8416
DA — Enable = OMCK  S/PDIF Rx
LineM —AIN1B
T - SDOUT
Input " - LRCLK
- SCLK
N HP/LINE_OUTB - RMCK S/PDIF
HeadphAo_noe $L HP/ LINE_OUTA (MASTER) IN
Output -~ %
P , CS8406
S/PDIF Tx
- SPKR_OUTB+ MCLK
& | Right SPKR_OUTB- »| SCLK
»| LRCLK
D o SPKR_OUTA+ > SDIN S/PDIF
é e SPKR_OUTA- (SLAVE) ouT
\ Y,

Figure 2. CRD42L52 and CDB42LDB1 Block Diagram for ADC and DAC Testing

In order to test the ADC, DAC and PWM on the CS42L52, S/PDIF digital input needs to be provided to the CS8416
S/PDIF receiver on the CDB42LDB1 driver board via optical or RCA input jacks. The CS8416 operates in master
mode and drives the serial audio interface lines to the CS42L52 and the CS8406, as shown in Figure 2. For correct
CS42L52 serial port operation, the CS42L52 serial port should be set up as a slave and the “Driver Board Serial
Port” needs to be enabled in the FlexGUI software.

3.1  S/PDIF In to Headphone Out
Stereo headphone-level analog outputs can be monitored on stereo jack J8 on the CRD42L52. Serial Audio
digital clocks and data is routed to the CRD42L52 via I/O header J3. Table 1 shows expected performance
characteristics when the boards are configured to make digital input to analog output measurements.
Plot Location
FFT - S/PDIF In to Headphone Out @ 0 dBFS Figure 12 on page 15
FFT - S/PDIF In to Headphone Out @ -60 dB FS |Figure 13 on page 16
Dynamic Range - S/PDIF In to Headphone Out  |Figure 14 on page 16
Frequency Response - S/PDIF In to Headphone Out|Figure 15 on page 16
THD + N - S/PDIF In to Headphone Out Figure 16 on page 16
Table 1. S/PDIF In to Headphone Out Performance Plots
3.2 LineIn to S/PDIF Out

Line-level analog input can be provided to the CS42L52 via stereo jack J7 on the CRD42L52. The analog
input path on the CRD42L52 scales the input down to a fifth of its actual value. Therefore, a 2.4 Vrms analog
input into the CRD42L52 is required to provide full-scale input to the CS42L52. The ADC core uses the
clocks provided to the CS42L52 by the CS8416 to perform the conversion and outputs data to the CS8406
S/PDIF transmitter on the CDB42LDB1 driver board via the 1/O header, J3. The S/PDIF output can be mon-
itored on the RCA or optical jacks (J9 and J7).

DS680RD1 7
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Table 2 shows expected performance characteristics when the boards are configured to make analog input
to digital output measurements.

w

Plot

Location

Dynamic Range - Line In to S/PDIF Out

Figure 9 on page 15

Frequency Response - Line In to S/PDIF Out

Figure 10 on page 15

THD + N - Line In to S/PDIF Out

Figure 11 on page 15

Table 2. Line In to S/PDIF Out Performance Plots

.3  S/PDIF In to Speaker Out

CRD42L52

Stereo differential speaker outputs from the CS42L52 can be monitored on screw terminals J3 and J4. The
CS42L52 can be set up to provide data to the PWM modulator for producing speaker outputs from either
the serial port PCM input or the ADC output using the FlexGUI software. For a description of the Cirrus
FlexGUI software controls, refer to Section 4 on page 9. Table 3 shows expected performance characteris-
tics when the boards are configured to make speaker output measurements.

Plot

Location

Frequency Response - S/PDIF In to Speaker Out

Figure 17 on page 16

Table 3. S/PDIF In to Speaker Out Performance Plots

CRD42L52

CS42L52
(MASTER)

AIN1A

el diac.

Linejw

Input

AIN1B

HP/ LINE_OUTB

L
L
v

(&

HP/ LINE_OUTA

12.288 MHz
Oscillator

CS8416
RMCK S/PDIF Rx
SDOUT

LRCLK
SCLK

A

J/

3.4 Analog In to Analog Out - Digital Loopback

In order to use the CS42L52 in digital loopback mode, one can configure the CS42L52 to operate in master
or slave mode. Figure 3 shows the board configuration when the CODEC is set up to operate in master
mode. In this mode, the CS42L52 receives an MCLK from the driver board from the CS8416 S/PDIF reciev-
er. As described in Section 1.3 on page 4 and shown in Figure 3, the S/PDIF receiver uses the on-board
12.288 MHz clock as an MCLK when it is not receiving a S/PDIF input stream. Table 3 shows expected per-
formance characteristics when the boards are configured to make speaker output measurements.

MCLK
(MASTER)

Figure 3. CRD42L52 and CDB42LDB1 Block Diagram for Digital Loopback Testing

Plot

Location

Dynamic Range - Line In to HP Out (Digital Loopback)

Figure 18 on page 16

THD + N - Line In to HP Out (Digital Loopback)

Figure 19 on page 17
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4. SOFTWARE MODE CONTROL

The CRD42L52 may be used with the CDB42LDB1 driver board and the Microsoft® Windows-based FlexGUI graph-
ical user interface, allowing software control of the CS42L52 and FPGA registers. The latest control software may

be downloaded from www.cirrus.com/msasoftware. Step-by-step instructions for setting up the FlexGUI are pro-
vided as follows:

1. Download and install the FlexGUI software as instructed on the Website.

2. Apply power using either an external source connected to screw terminal J1 or 3 AAA batteries (not includ-
ed) on BT1, BT2 and BTS3.

3. Connect the CDB42LDB1 to the host PC using a USB cable.

4. Launch the Cirrus FlexGUI. Once the GUI is launched successfully, all registers are set to their default reset
state.

5. Refresh the GUI by clicking on the Update button. The default state of all registers are now visible.
For standard set-up:

6. Setupthe CS42L52 in the CODEC Configuration, Analog Input Volume Control, DSP Engine or Analog and
PWM Output Volume Controls tab as desired.

7. Begin evaluating the CS42L52.
For quick set-up, the CRD42L52 may, alternatively, be configured by loading a predefined sample script file:

Cirrus FlexGUI System DEMO MODE
=8 Options  Help

Save Board Registers, .,
Restore Board Registers. .. nput Yolume ] b

Exit

erwer Control

8. On the File menu, click Restore Board Registers...
9. Browse to Boards\CRD42L52\Scripts\.

10. Choose any one of the provided scripts to begin evaluation.
To create personal script files:

Cirrus FlexGUI System DEMO MODE
FI-W Cptions  Help

Save Board Reqisters, ..
Restore Board Reqiskers. ., nput Yolume l DSk
Exit

rraar Cantrnl

11. On the File menu, click Save Board Registers...
12. Enter any name that sufficiently describes the created setup.
13. Choose the desired location and save the script.

14. To load this script, follow the instructions from step 8 above.

DS680RD1 9
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CODEC Configuration Tab

The “CODEC Configuration” tab provides high-level control of various configurations for the CRD42L52.
Status text detailing the CODEC'’s specific configuration appears directly below the associated control. This
text will change depending on the setting of the associated control. A description of each group is outlined
below. See the CS42L.52 data sheet for complete register descriptions.

Power Control - Includes register controls for powering down the CODEC, ADC, PGA, headphone and
speaker amplifiers. Microphone power register controls are not included as they are not connected on the
CRD42L52 and are powered down by default.

ADC Input Configuration - Includes controls for the internal PGA MUX and analog inputs.

Serial Port Configuration - Includes controls for all settings related to the transmission and relationship of
data and clocks within the CODEC.

Driver Board Serial Port Disable - Controls the switch that allows the CDB42LDB1 to drive the data/clock
I/0 lines going to the CDB42LDB1 reference design board.

Update - Reads all registers in the CS42L52 and reflects the current values in the GUI.

Cirrus FlexGUI System DEMO MODE

Eil=

Options  Help

CODEC Configuration | analag Input Yolume | DSP Engine | Analog and P Cutput Yolume | Registsr Maps |

1.0 Faower Control-
CS42062 Rev. A | ¥ Power Down CODEC [ PowerDownADC A  Headphone Ch Als shegherRitae The HP/SPK
™ Power Down ADC B |DN when pin 31 iz L[lj |UN when pin 37 iz Hlli switch, pin 31, LO
[ Power Down PGA & Headphohe Ch B is Speaker Ch. B is T,
[~ PowerDownPGAE  [ONwhenpin31isLC =|  |OM when pin 31 is HI = | Bacri
All register changes take effect immediately
~ADC Input Configuration
: PGA A Input ADCE
ADCA i MIC Bias Level
Iripuat b L W AINTA Input ML= 0.5y, |
PG, = PGA jv Min/Swap ADC Output Chantels:
- PGA B Input . | Left-[4) Right-{B) ~|
I AIM1E - .
¥ Enable 36Hz =] ¥ Enable {3_5 Hz v] [ Digital Mix

ADC routed o ADC zerial port
[ DC Offzet Freeze “nalog Input Channiels I DC Offzet Freeze

Measuring DC.. subtracting... 2.3and 4 are not Measuring DC...sublracting.

connected an
CRD42L52

Serial Paort Configuration

Clock Status: Speed [Alowed Sample Fates):

[alid iSingle [4 kHz - B0 kHz] ﬂ Diriver Board Senal Port Dizable
I Serial Part M aster .

LRCE and SCLK are inputs b7 Auto-Detsct Speed [~ MCLE is 27 MHz

Speed setting ignored Diriver Board Serial Port Enabled

™ Master Clack +2

[~ Fs=8kHz 16 kHz or 32 kHz ™ SCLK = MCLE= 120000 MHz
[mazter mode OMLY)

[ Internal Loopback [ Invert SCLK |pdate | Reset |

[ Tri-State Serial Port
Serial outputs are driven

Figure 4. CODEC Configuration Tab
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CIRRUS LOGIC*
4.2 Analog Input Volume Tab

CRD42L52

The “Analog Input Volume” tab provides high-level control of all volume settings in the ADC of the CS42L.52.
Status text detailing the CODEC’s specific configuration is shown inside the control group of the affected
control. This text will change depending on the setting of the associated control. A description of each group
is outlined below. See the CS42L52 data sheet for complete register descriptions.

Digital Volume Control - Includes digital volume controls and adjustments for the ADC.

ALC Configuration - Includes all configuration settings for the Automatic Level Control (ALC).
Analog Volume Control - Includes all analog volume controls and adjustments for the PGA.
Noise Gate Configuration - Includes all configuration settings for the noise gate.

Update - Reads all registers in the CS42L52 and reflects the current values in the GUI.
Reset - Resets the CS42L.52.

Cirrus FlexGUI System DEMO MODE
Eile ©ptions Help

CODEC Configuration  #nalog Input Yolume | D5P Engine ] Analog and PYWM Output Yolume | Register Maps ]

Drigital Wolume Contral
Channel &

ALC Configuration (Digital and Analog)

Channel B [ Enable ALC A [ Enable ALC B

Eh: .6. Statlus:
Atteruate Attenuate Mo Clipping ALCA P Min-
0 T [~ Mo Soft-Famp
0de [ lrert 0dB [~ Invert | Ch B Status: Wl UdB 0de
Mo Clipping

ALCE

[ Mo Soft-Ramp
[ MoZero-Cross

All digital volume changes:
with a =oft ramp -

0n Zero crossings

—! Attack Rate: |
7 Mute 7 Mute [ISiDtI-\l] ................ i Flasll]l
Filelease Rate:
= N
[ Gang channels B to & I Saftly ramp Analog Channels & I Softly ramp Analog Channels B [Slow] [Fast)
-&inalog Yolume Control- Moize Gate Configuration
Channel & Channel B Threshold— T Enable
PGA Gain PGA Gain 68 dB M an Moise Gate atteruation
depends on PGA and MIC gain
0.0de 0.0de
PG Gain changes PG Gait changes E E Delay:
without & goft ramp without & zoft ramp i | z ED e v]
e

0R 2810 Crossings

[T Gangd andB

+30dE Attack when channels

— Zemo — Zelo & or B falls below threshold
Mo v
1038 Crozs
Update | Reset |
Figure 5. Analog Input Volume Tab
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4.3

DSP Engine Tab

The “DSP Engine” tab provides high-level control of the SDIN (PCM) data volume level, the ADC out-
put/SDIN mix volume level and the overall DAC/PWM channel volume level. DAC/PWM channel Limiter,
Tone Control and Beep Generator control functions are also provided.

Status text detailing the CODEC’s specific configuration is shown inside the control group of the affected
control. This text will change depending on the setting of the associated control. A description of each group
is outlined below. See the CS42L52 data sheet for complete register descriptions.

Digital Volume Control - Digital volume controls and adjustments for the SDIN data, ADC out data and over-
all channel volume. Mute, gang, invert and de-emphasis functions are also available.

Limiter - Configuration settings for the Automatic Level Control (ALC).
Tone Control - Bass and treble volume controls and filter corner frequencies.
Beep Generator - On/Off time, frequency, volume, mix and repeat beep functions.

Update - Reads all registers in the CS42L52 and reflects the current values in the GUI.

Reset - Resets the CS42L.52.

Cirrus FlexGLUI System DEMO MODE

Eile:

Options  Help

CODEC Configuration ] Analog Input Yolume  DSP ERging | Analog and PiwM Output Yolume ] Reqister Maps ]

Drigital Yolume Contral I Limiter I~ Tane Contral
-Master Mat M'n_ Bass Treble
AOUTA AOUTE [ Giang channels B 1o & ¥ Limit & and B 0de 0B TR
AN RIS Simultaneouzly 0.0de 00de

0.0 dB 0.0de

[ Mo Soft-Ramp

[ 441 kHz De-Emphasiz [ MoZero-Cross
Attack Flate:
..................... !
[Slow] [Fast] Frequency: Frequency
Fljelease Fate: ]50 Hz ﬂ |5 kHz L]
P & Wi PCM B Mis ADE & Mis ADC B Mix ] R [Fast]
oode 00de | 00dB | 00dB BEEF Generator DSF Status

I~ Repeat Ch. & Ch. B:
= s =l ETS §_i_|§ Youme . DEEF NeCipphg  [No Clipping

[0de | I Disable Mix w/Digtal Input
= | 2 e N =l o | - | OFF Tims
S o = || e
[ Mute [~ Mute W Mute b bute | [ feiha] [Long]
[~ Irwert [ lIrwert I T
i = ime
o 1 e s NI
F comeney [Shart) [Long)
Ch. & Mix Statuz: Mo Clipping Ch. B Mix Status: Mo Clipping g h_

i T

Figure 6. DSP Engine Tab
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CIRRUS LOGIC* CRD42L52
4.4 Analog and PWM Output Volume Tab

The “Analog and PWM Output Volume” tab provides high-level control of the CS42L52 input passthrough
volume, HP/Line output volume levels, charge pump frequency, speaker volume, and PWM Tempera-
ture/Battery monitoring controls. Status text detailing the CODEC’s specific configuration appears directly
below the associated control. This text will change depending on the setting of the associated control. A
description of each group is outlined below. See the CS42L52 data sheet for complete register descriptions.

Headphone/Line Analog Output - Digital volume controls and adjustments for the DAC channel (outside of
the DSP) and for the input passthrough. The modulation index and gain settings make up the parameters
that determine the full scale headphone/line output level.

PWM Output - Volume, mute, power down and other functional controls for the PWM speaker outputs.

Temperature and Battery Monitor/Control - Battery Compensation, Thermal Foldback, Temperature Shut-
down and Battery Monitor for the PWM/Speaker outputs.

Cirrus FlexGL| System DEMO MODE
Eile Options Help

CODEC Canfiguration | Analag Input Yalume | DSP Engine  Analog and PYM Qutput Yolume: | Register Maps |

Prvhd Output Temperature and B attery Monitar/Control
Oweride ADCA P 8]
SpeEkern Speaker B B Sl Shut down speakers when die temperature RELEASE
0.0de 00de £ exceeds safe operating levelsleror status). SHUTDOWH
[Die termperature iz shill within safe levels ) -
- - [ Dweride ADCE Power Down
i : I Themal Foldback 1 Battery Compenszation
: Attenuate speakers ¥ W Desired VP
= 1= |7 Gangchannels B to & p 0de ~av ~| [-15v =
[ Mute with 50450 duty cocle when die temperature approaches
[ Mute [ Mute  MOND [ Sivap Aand thermal erar stabus,
Status: Status: Al digital volume changes: [Diie temperature iz belaw thermal erar. ) [~ Battery Maitar
MNa overload Mo averload |with a soft ramp LI WFWaoltage = 0 »WA /B33
Headphone/Line &nalog Output Gain [G]
HPALine &~ HPiLineB | 1~ Passthiud I Passthu B il
08 A0 l n0dE 0048 = | = | Modulation
YWolume changes Volume Gain changes o Idex [MI] = 06757
- - - - without a soft ramp e withaut & zoft ramp T R
= | 0N 2EM0 CROSsings g =i 0 2ero crossings F% Dutput [Mpp] =
it | 3| S| = 2w God bl r A
_ i é = _ i : Charge Pump
Frequency:
[ Mute I Mute I Mute [ Mute J— (4] < l__
Update | Resat |

Figure 7. Analog and PWM Output Volume Tab
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Register Maps Tab

The Advanced Register Debug tab provides low-level control of the CS42L52 individual register settings.
Register values can be modified bit-wise or byte-wise. For bit-wise, click the appropriate push-button for the
desired bit. For byte-wise, the desired hex value can be typed directly into the register address box in the
register map. The “GPIO” tab may be ignored.

Cirrus FlexGUI System DEMO MODE

File Options Help

CODEC Configuration | Analog Input Yolume | DSF Engine I #Analng and PWM Qutpat Yolume  Register Maps I

CS421L52 | GPIO |

oo o oz o3 Jo4 o5 fos [or Jos Jou Joa Jog Joo Joo Joe Jor |

an

) a1 o7 05 A0 oo a0 181 181 AD oo oo &0
uli} (i} oo oo oo aa an (i} &0 a0 oo oo aa an

20

o0 o0 oo oo oo o0 o0 o0 7F Cco o0 3F 00 @0

an

0 3 o0 SF o0 08 08 68 14 ca8 BF BF FF

40

60 40 DB 3 33 07 a0 10 o1 00 o0 SO (15 o0 AR &0

EF 00 00 00 ED 00 00 00 OO

Reqg: 00 Access

un] -
| regle | regls I regl4 | reqd3 | reglz | regdl | regld |
- tarid Legend Carnm Mode Select: Reset Al | Update Reqister |
00 ReadfWrite Register Read Only Register . Undefined Register !PC .'_I
: Update Device I

Figure 8. Register Maps Tab
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CIRRUS LOGIC* CRD42L52
5. PERFORMANCE PLOTS

Test conditions (unless otherwise specified): Input test signal is a full-scale 997 Hz sine wave; measurement band-
width is 20 Hz to 20 kHz (unweighted); VA=VD=VA_HP=1.8 V; Sample Frequency = 48 kHz; HP test load:
RL =10 kQ.

Ap Ap
-57.5 3
62 2
-67.5F +
70 +1
q 725 g 405
& s 'E_g 0
s 775 s 05
80 1 m—
82, 1
7. 2.
o e e e e SR e ey S RN
925 3
.97{ 74.5
: 2& 50 100 200 500 1k 2k 5k 10k 20k 72; 50 100 200 500 1k 2k 5k 10k 20k
Hz Hz
Figure 9. Dynamic Range - Line In to S/PDIF Out Figure 10. Freq. Resp. - Line In to S/PDIF Out
o Ap E Ap
-57.5
> (Npte w0
6750
d 772.% d
B Pon
S 775 A
825F
—87.‘; T _
. o
2. oha
- A -
975 C
) 25 50 100 200 500 1k 2k 5k 10k 20k : 2;) 50 ‘mo 200 500 H 1k 2k ‘ ‘ 5k 10k 20k
Hz Hz
Figure 11. THD + N - Line In to S/PDIF Out Figure 12. FFT - S/PDIF In to HP Out @ 0 dBFS
Notes:

1. The total harmonic distortion + noise (THD+N) performance of the ADC in the CS42L52 is determined by
the value of the capacitor on the FILT+ pin. Larger capacitor values yield significant improvement in THD+N
at low frequencies. A 1 uF capacitor was used to make the performance measurement in Figure 12.
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Ap

> -~wma

Mﬂﬁ%ﬁ o '

) 50 100 200 500 1k 2 5k 10k 20k
Hz

Figure 13. FFT - S/PDIF In to HP Out @ -60 dBFS

sora Ap|

20 50 100 200 500 1k 2 5k 10k 20k
Hz

Figure 15. Freq. Resp. - S/PDIF In to HP Out

Ap

455

20 50 100 200 500 1k 2 5k 10k 20k
Hz

Figure 17. Freq. Resp. - S/PDIF In to Spkr. Out

> -ma

Ap

102,55

107.5F

20 50 100 200 500 1k 2 5k 10k 20k

Figure 14. Dynamic Range - S/PDIF In to HP Out

> -~wa

> ~wa

Ap

102,55

107.5F

20 50 100 200 500 1K 2% 5k 10k 20k
Hz

Figure 16. THD + N - S/PDIF In to HP Out

Ap

=}

S
8

50 100 200 500 1k 2% sk 10k 20k
Hz

Figure 18. Dynamic Range - Line In to HP Out (Dig. LB)
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Ap

~wa

20 50 100 200 500 1k 2 sk 10k 20k
Hz

Figure 19. THD + N - Line In to HP Out (Dig. LB)
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CIRRUS LOGIC*

CRD42L52

6. SYSTEM CONNECTIONS & INTERFACE

On CDB42LDB1:

Connector/ Reference Input/
Interface Designator Output Description
BT1
AAA BT2 Input Battery Power Supply.
BT3
Power Supply Switch S1 Input (S)v;igc:zt[lsazt.selects which power supply is used by the CDB42LDB1 and the
External Power Ji Input +5V - +2.7 V external power supply.
USB J2 Input/Output USB connection to PC for I2C control port signals.
S/PDIF OPTICAL OUT J7 Output CS8406 digital audio output via optical cable.
S/PDIF COAX OUT J9 Output CS8406 digital audio output via coaxial cable.
S/PDIF OPTICAL IN Jé Input CS8416 digital audio input via optical cable.
S/PDIF COAX IN J8 Input CS8416 digital audio input via coaxial cable.
MICRO JTAG J5 Input/Output 1/O for programming the micro controller (U3).
MICRO RESET S4 Input Reset for the micro controller (U3).
/O Header 3 Input/Output ngrgl;t:ir;\gl; :LejgvivoegrﬁongaB:dZIE)z?; .and CRD42L52 containing Control Port
On CRD42L52:
Connector/ Reference Input/
Interface Designator Output Description
Line Input J7 Input Stereo jack for line level input signal to analog input channel 1 on CS42L52.
Headphones J8 Output Stereo jack for monitoring stereo headphone output from CS42L52.
SPEAKER LEFT J3 Output Screw Terminals for monitoring differential stereo speaker output from
SPEAKER RIGHT J4 CS42L52.
/O Header J5 Input/Output I/0 routing between CDB42LDB1 and CRD42L52 containing Control Port

and Serial Audio Clock and Data .

18
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CRD42L52 AND CDB42L.DB1 BLOCK DIAGRAM

S/PDIF Rx
CS8416

12.288 MHz

CDB42LDB1

S/PDIF Tx
CS8406

Speaker  CRD42L52 )
5 —— =7
. External
®’*—|_< Line J4 Power
- { ) Input
g_l—‘ ———o Microcontroller
g L ——o
Right | CS42L52 ———o
— |_ < * —eo AAA Batter ‘
®4|—< Headphone Clip 4
QF Output >
— v O 12C Control Port CRD |I| ‘
Power Interface
ng‘rrt‘" SAl Supply Micro Reset AEEA eI (1] ‘
Pushbutton
' - " 1/0O Header
5 L L L PRI IR L L -\
LI OO O O — -—TSPDIF - Serial Audio Interface S/PDIF
\_ A4— =T Input Output

Figure 20. Block Diagram
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7. CRD42L52 SCHEMATICS

15000HM@100MHZ
10 Right g5

C22 C20 c19 C26 _c21 C16
X5R Z—X7R X5R X5R X7R X5R c17
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) - L 47pF xZxxeoodhe e Left u i
5000HM@10QMH. 533 .
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1 Voltage Regulator ‘Board Header

AUXILARY HARDWARE AND RELATED DOCUMENTS:

Headers need to be placed on the bottom

I
i
i
|
[
|
i
| ¥ |
" J6
I 5 R9 [ |
i sw +1.8v HDR2X1 "  600-00280-
‘ 1 221 l l ¥ e ! SCH DWG- 600-00280~21 . ' .
! €23 >R |co4 v 15 ! PCB DWG- 240-00280-21 ONONO
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Figure 21. CS42L52 and Analog I/O
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8. CDB42LDB1 SCHEMATICS

SPDIF TRANSMITTER o
CSB406-C2Z
Www/c e 1 S/PDIF COAX OUT
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Figure 23. Microcontroller, Push Buttons and LED Indicators
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Figure 24. Silkscreen Top Figure 27. Internal Layer (Ground Plane)
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Figure 26. Top-Side Layer Figure 29. Bottom-Side Layer
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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

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 PRODUCTS SURGICALLY IMPLANTED INTO THE BODY, AUTOMOTIVE SAFETY OR SECURITY DEVICES, LIFE SUPPORT PRODUCTS OR OTHER CRIT-
ICAL APPLICATIONS. INCLUSION OF CIRRUS PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE FULLY AT THE CUSTOMER'’S RISK AND CIR-
RUS 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 CUSTOM-
ER’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 AT-
TORNEYS’ 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.
Microsoft and Windows are registered trademarks of Microsoft Corporation.
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