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CDB43198-GBK Kit Manual

Features

Configurable serial audio headers for PCM, DSD and DoP audio
Headphone and line outputs

Analog and S/PDIF audio input

USB audio module capability

WISCE™ I2C-based software control

Windows® compatible

Description

The CDB43198-GBK is a dedicated platform for testing and evaluating the CS43198. The CS43198 is a high-performance
audio DAC with integrated impedance detection and headphone drivers. To allow comprehensive testing and evaluation
of the performance of the CS43198, extensive software-configurable options are available through the CDB43198
evaluation kit. The kit also included the CDB-HDR-MEAS, for measuring the 130 dB dynamic range performance of the
CS43198.

Software options, such as register settings for the CS43198, are configured via the WISCE software tool, which
communicates with the CDB43198-GBK via an Aardvark I1>°C/SPI host adapter from a Windows computer, or via Mini-USB

cable.
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1 CDB43198-GBK Kit Overview

The CDB43198-GBK kit consists of an evaluation board, a high dynamic range (HDR) measurement board, and a USB
cable. Each of these component boards is described in the following sections.

1.1 CDB43198 Board
The CDB43198 is shown in the following figure.

CIRRUS LOGIC*
* CDB#3198"

43198 CSP

CS4318 OFN

Figure 2 CDB43198 Base Board
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1.2 CDB-HDR-MEAS Board

The CDB-HDR-MEAS is shown in the following figure. This board is used for measuring the very low HDR of the device
with an Audio Precision SYS-2700 or APx555 audio analyzer.

Figure 3 CDB-HDR-MEAS Board
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2 CDB43198 Board Overview

The CDB43198 is the board for evaluating the performance of the CS43198. It supports multiple power supplies and
signal 1/0 configurations.

The CDB43198 board uses five buffers with direction control to direct clock from the digital input sources to/from the
CS43198 DUTSs. Two buffers, the PCM/DoP buffer and the DSD/DoP buffer, support voltage translation from 3.3 V to 1.8
V and vice versa. The voltage selection is done through headers: J28 for the PCM/DoP buffer and the DSD/DoP buffer.
The S/PDIF buffer is a unidirectional buffer and supports 3.3 V to 1.8 V translation. The remaining buffers only support 1.8
V signals. These buffers are controlled by an I/O Expander. The 1/O Expander can be controlled through its I°C interface.
The register map for 1/0O Expander is described in Section 3. The direction of clock signals is determined by the
CS43198’s operating mode (master or slave mode).

The CDB43198 can also communicate with a smart codec through the use of J42. The purpose of using a smart codec is
to allow the user to perform listening tests with various equalizer (EQ) filters based on the impedance of the attached
headphone. The CDB43198 board allows the PCM input to be routed to the smart codec. The codec can then apply an
EQ filter on this data, based on the impedance of the attached headphone and send EQ-filtered data to the CS43198, for
an optimal listening experience. The following diagram shows an overview of the CDB43198 board.

Since the CDB43198 does not have an integrated headphone driver, there is an OPA1622 High-Fidelity Audio Amplifier
on the output of the CSP device, which is able to drive headphone type loads.
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Figure 4 CDB43198 Block Diagram
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2.1 Power Supply Circuitry

The CDB43198 board is powered from a 5-volt, 1.2-amp AC adapter. All the supply rails for both the smart codec and the
CS43198s are generated using a combination of switched-mode power supplies (switchers) and LDOs. In addition to

these internal supplies, the CDB43198 board also provides the option of powering the CS43198 supply rails from external
bench supplies via banana jacks.

The switchers and LDOs step down the +5 V supply to 3.6 V, 3.3V, 1.0 V, 1.8 V (analog), and 1.8 V (digital) levels.

If the device is set into External VCP_FILT Supply Mode and bypass the internal Class-H charge pump circuit, then a +3-
volt supply must be applied to VCP_FILT+ and VCP_FILT-. The banana jacks are connected to each device through a set
of resistors (R24/R25 for the CSP device, and R40/R41 for the QFN device). These resistors are unpopulated by default
and will need to be populated with a 0-Q resistor to connect the jack to the DUT.
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Figure 5 CDB43198 Power Supplies
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2.2 Digital Audio Input

2.2.1 Serial Audio I/O Headers

Headers J25 and J26, labeled ASP and XSP respectively, provide an interface for serial audio clocks and data. The
source of the clocks and data can be an external audio source such as a Audio Precision audio analyzer. The header
signals are described in the table below. The logic level on these pins is selectable by jumping J28 to 3.3 V or 1.8V.

Table 1 Serial Audio Header Pinout

Reference Designator Pins Pin Designation Direction Description
J25 7 MCLK 1/0 Master clock
5 SCLK 1/0 Bit clock
3 LRCLK 1/0 Frame clock
1 RXDAT Input Serial data
2,4,6,8 Ground Ground reference Board ground
J26 7 MCLK 1/0 Master clock
5 SCLK I/0 Bit clock
3 LRCLK I/0 Frame clock
1 RXDAT Input Serial data
2,4,6,8 Ground Ground reference Board ground

Audio signals to/from these headers are routed to/from the CS43198 using voltage-level translation buffers. The direction
of clock and data through these buffers is controlled using on-board TCA6424 I/O Expander IC. U9, U12, and U15
translate the signals on J25 and J26 from a voltage of 3.3 V or 1.8 V to the operational voltage of 1.8 V. The ASP signals
are then fed into J24, while the XSP signals are fed into J44. These 3x3 pin headers are for passing the 12S data from the
CS8422 S/PDIF transceiver to the DUTS.

To avoid the latency caused by buffers for higher clock frequencies like 352.8 kHz or 384 kHz, the user can connect the
external audio source directly to pins on headers J24 and J44. The pinouts for headers J24 and J44 are shown in the
following tables.

Table 2 Pinouts for Header J24

Pin # Signal

1 SCLK1 from Buffer

SCLK1 to DAC

LRCLK1 from Buffer

LRCLK1 to DAC

SDIN1 from Buffer

SDIN1 to DAC

I CIREAEN Y

9 Ground

Table 3 Pinouts for Header J44

Pin # Signal

1 SCLK?2 from Buffer

SCLK2 to DAC

LRCLK2 from Buffer

LRCLK2 to DAC

SDIN2 from Buffer

SDINZ2 to DAC

I EIREAEN Y

9 Ground

DS1156DB1 7
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To source the signals from the output of the buffers to the DAC, place jumpers between the two columns of pins labeled
BRD and DUT. For example, in order to send SCLK1, LRCLK1 and SDIN1 signals from the buffer to the DAC, place
jumpers between pins of the BRD and DUT group as shown in the following figure.

J24
SDIN1 P

LRCK1

SCLK1

GND

BRD
DUT
GND

J44
DSDA/SDIN2 D

DSDB/LRCK2

DSDCLK /SCLK2

O = o GND
o - —
(] fan W

Figure 6 Jumper Settings to Route Signals from Buffers to DUT

8 DS1156DB1
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To source the signals from external audio source like a Audio Precision APx555, connect the cable that fits onto a 2-pin
header onto the pins labeled DUT and GND. For example, in order to send SCLK1, LRCLK1 and SDIN1 signals from a
APx to the DAC, connect the BITCLK output from the APx to the SCLK1 pins in the AP group, Frame CLK output from the
APx to LRCLK1 pins in the AP group, and the RXDAT1 output from the APx to SDIN1 pins in the AP group as shown in
the following figure.

J24
SDIN1 P

LRCK1

SCLK1

o = o GND
o= — | =
D o o
J44
DSDA/SDIN2 )
DSDB/LRCK2
DSDCLK/SCLK2
GND

BRD
DUT
GND

Figure 7 External Audio Source to DUT

2.2.2 S/PDIF Receiver

The CS8422 S/PDIF receiver provides two-channel digital input either from an optical or coax connector. The CS8422 can
support sample rates up to 211 kHz and data output with either 16-, 18-, 20-, or 24-bit word lengths. The user should
make sure that only one source, either S/PDIF or coax, is used at one time to provide the input. The CS8422 is
configured to operate in Hardware Mode.

DS1156DB1 9
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2.3 Analog Audio Output

CDB43198-GBK

The CDB43198 board has one 1/8" stereo headphone output jack (J1) for the CSP and one XLR cable output jack (J60)

for the QFN.
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2.4 OPA1622 Output

On the CS43198-CSP, there is a OPA1622 high-fidelity audio opamp. This is used for driving headphone loads of 600 Q
or less. The opamp is dual channel, with 1 channel connected to OUTA and the other channel connected to OUTB. The
opamp circuit connects to the CS43198 through header J21. The signal mapping is shown below. By default, the jumpers

are installed horizontally.

+V.OP |>|. @ or
V0P 0
OUTA QO nvor
o @ @ ow
OUTB O o
rReracse |@) @ REFA.OP
rerecsP (@) @ REFB.OP
—
Figure 9 J21 Opamp Header
Table 4 J21 Header Pinout
Header Pins Designation Description
J42 1,2 +V.OP +4.2 V OP-AMP Power
3,4 -V.OP —4.2 V OP-AMP Power
5 OUTA Signal coming from OUTA of the CS43198
6 +INA.OP Input to OP-AMP-A (Non-Inverting)
7,8 GND Ground
9 ouUTB Signal coming from OUTB of the CS43198
10 +INB.OP Input to OP-AMP-B (Non-Inverting)
11 REFA.CSP OUTA Reference
12 REFA.OP OUTA reference passing through the opamp section
13 REFB.CSP OUTB Reference
14 REFB.OP OUTA reference passing through the opamp section

DS1156DB1
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The output stage of the opamp connects to the headphone jack J1 through header J3. The signal mapping is shown
below. By default, the jumpers are installed horizontally.

—
L

-INA.OP . . -INA.HP
OUTA.OP . . OUTA.HP
OuUTB.OP . . OUTB.HP
-INB.OP . . -INB.HP
REFA.OP . . REFA.HP
REFB.OP . . REFB.HP
Figure 10 J3 Opamp Header
Table 5 J3 Header Pinout
Header Pins Designation Description
J42 1 —INA.OP Input to OP-AMP-A (Inverting)
2 —INA.HP Reference from HP Jack for Inverting OP-AMP-A Input
3 OUTA.OP Output of OP-AMP-A
4 OUTA.HP Output of OP-AMP-A to Channel A of Headphone Jack
5 OUTB.OP Output of OP-AMP-B
6 OUTB.HP Output of OP-AMP-B to Channel B of Headphone Jack
7 -INB.OP Input to OP-AMP-B (Inverting)
8 -INB.HP Reference from HP Jack for Inverting OP-AMP-B Input
9 REFA.OP OUTA Reference passing through the OP-AMP Section
10 REFA.HP GND Headphone Reference for CS43198
11 REFB.OP OUTB Reference passing through the OP-AMP Section
12 REFB.HP GND Headphone Reference for CS43198

12
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2.5 I2C Control

Header J42 (labeled I°C/SPI) provides an interface to connect a Total Phase Aardvark I1°C/SPI Host Adapter. The header
signals are described in the following table. The logic level on these pins is 3.3 V. Through this header, a user can
communicate with a smart codec, the TCA6424 1/0O Expander, and the CS43198.

Table 6 12C/SPI Header Pinout

Header Pins Designation Description
J42 1 12C SCL 12C clock

3 12C_SDA 1°C data
5 SPI_MISO SPI master in slave out
7 SPI_SCLK SPI clock
9 SPI_SS SPI chip select
8 SPI_MOSI SPI master out slave in

2,10 GND Ground reference

4,6 NC No connect

2.6 LEDs

The status LEDs on the CDB43198 board show the status of the power rails and S/PDIF input. A summary of the LEDs is
shown in the table below.

Table 7 Status LEDs

LED Function LED Reference LED Color Description
INT_QFN D1 Orange Interrupt from QFN
OFF No Interrupt
+3.6VP D2 Green Presence of +3.6 V ralil
+4.2V D3 Green Presence of +4.2 V ralil
-4.2V D4 Green Presence of -4.2 V rail
VP D7 Orange Interrupt from CSP
OFF No Interrupt
+5V D20 Green Presence of the +5 V rail
+3.3V D21 Green Presence of the +3.3 V rail
+1.8VD D22 Green Presence of the +1.8 VD rail
+1.8VA D23 Green Presence of the +1.8 VA rail
+1.0V D24 Off Presence of the +1.0 V rail

DS1156DB1 13
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2.7 List of Headers and Jumper Settings

The following table lists all the available headers, jacks, and plugs on CDB43198 board.

Table 8 Header and Jumper Settings

Reference Connection Type 1/0 Description
Designator
Jl CSP-AOUT 3.5-mm O | The headphone out jack for the CS43198 CSP device
headphone jack
J2 CSP-AOUT-REF 2x1 header — | This header is for tying HPREF(A/B) to GND
J3 CSP-OP AMP- 6x2 header — | This header is for connecting the output of the op-amp circuit to the
ouT Headphone output.
Ja CSP-AOUTB 3x1 header — | Selectable loading resistance of 600/10k Q for CSP-AOUTB
Loading
J5 CSP-AOUTA 2x1 header O | 2-pin test point for Audio Precision
Test Point
J6 CSP-AOUTB 2x1 header O | 2-pin test point for Audio Precision
Test Point
J7 QFN-GND-REF- 2x2 header — | Jumper between 1-3 and 2-4 to make outputs differential. Jumper between 1-
SEL 2 and 3-4 to make outputs single ended
J8 QFN-AOUTA 2x1 header O | 2-pin test point for Audio Precision
Test Point
J9 QFN-AOUTB 2x1 header O | 2-pin test point for Audio Precision
Test Point
J10 Optical S/PDIF Optical | Optical connector for S/PDIF Signals
IN connector
Ji1 Coaxial S/IPDIF RCA connector | Coaxial connector for S/PDIF Signals
IN
J12 VCP Source 3x1 header — | Jumper between 1-2 to get VCP from 1.8 V banana jack (J27). Jumper
Select between 2-3 to get VCP from 1.8 VA LDO
J13 VP Banana Jack Banana jack | External source for 3.6 VP
J14 +V.OP Banana Banana jack | External source for +4.2V rail for external OP AMP
Jack
J15 CSP-AOUTA 3x1 header — | Selectable loading resistance of 600/10k Q for CSP-AOUTA
Loading
J16 -V.OP Banana Banana jack | External source for -4.2V rail for external OP AMP
Jack
Ji7 QFN-AOUTA 3x1 header — | Selectable loading resistance of 600/10k Q for QFN-AOUTA
Loading
J18 +V.OP Source 3x1 header — | Jumper between 1-2 to get +V.OP from +4.2 V banana jack (J14). Jumper
Select between 2-3 to get +V.OP from +4.2V regulator
J19 -V.OP Source 3x1 header — | Jumper between 1-2 to get +V.OP from +4.2 V banana jack (J16). Jumper
Select between 2-3 to get -V.OP from -4.2V regulator
J20 GND Banana Banana jack I GND
Jack
J21 CSP-OP AMP- 7x2 header — | This header is for connecting the output of the CS43198 CSP to the OP AMP
IN Input
J22 VCP_FILT+ Banana jack | External source for VCP_FILT+
Banana Jack
J23 VCP_FILT- Banana jack | External source for VCP_FILT-
Banana Jack
J24 ASP DUT 3x3 header — | Connect shunt between (DUT-BRD) to connect DUT and ASP data.
Connection Disconnect shunt and use 2-pin test point for Audio Precision between (DUT-
GND) to measure ASP data directly
J25 ASP DATA 2x4 header 1/0 | Header for MCLK1/LRCLK1/SCLK1/RX Datal
J26 XSP DATA 2x4 header 1/0 | Header for MCLK2/LRCLK2/SCLK2/RX Data2
J27 1.8V Banana Banana jack | External Source for +1.8 V
Jack
J28 ASP/XSP VL 3x1 header — | Shunt between pins 1-2 for ASP/XSP to be translated to 3.3 V. Shunt
between pins 2-3 for ASP/XSP to be translated to 1.8 V
J29 (Rev B USB Data Select 3x1 header — | If ENABLE is selected, the CDB will use the USB connection for data and
Only) power. If DISABLE is selected, the CDB will use the USB connection for
power only.
14 DS1156DB1
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Reference Connection Type 110 Description
Designator
J31 QFN-AOUTB 3x1 header — | Selectable loading resistance of 600\10k Q for QFN-AOUTB
Loading
J40 VP Source 3x1 header — | Jumper between 1-2 to get VP from VP banana jack (J13). Jumper between
Select 2-3 to get VP from 3.6-V LDO
J41 VA Source 3x1 header — | Jumper between 1-2 to get VA from 1.8 V banana jack (J27). Jumper
Select between 2-3 to get VA from 1.8 VA LDO
Ja2 Aardvark 1°C 5x2 header I/0 | Interface connector for Aardvark 1°C test module
Interface (shrouded)
J43 USB Connector Mini-USB 1/O | Provides USB Data and +5 V power to the CDB
receptacle
J44 XSP DUT 3x3 header — | Connect shunt between (DUT-BRD) to connect DUT and XSP data.
Connection Disconnect shunt and use 2-pin test point for Audio Precision between (DUT-
GND) to measure XSP data directly
J45 XMOS 10x2 right- 1/0 | Connects to XMOS programmer
Connector angle
connector
J46-J50 GND test point GND testpoint | O | GND test point
J51 External 5V 2.5 mm PIN I Provides external +5 V if USB VBUS is not used
Supply receptacle
J52 V5 Source 3x1 header — | Jumper between 1-2 to get 5 V from external supply (J52). Jumper between
Select 2-3to get 4V from USB VBUS (J43)
J53 12C DUT 3x2 header — | Connect shunt between (DUT-BRD) to connect DUT and I2C data.
Connection Disconnect shunt and use 2-pin test point for Audio Precision between (DUT-
GND) to measure 12C data directly
J54 /RST /INT CSP 3x2 header — | Connect shunt between (DUT-BRD) to connect /RST and /INT data.
Connection Disconnect shunt and use 2-pin test point for Audio Precision between (DUT-
GND) to measure /RST and /INT data directly
J55 /RST /INT QFN 3x2 header — | Connect shunt between (DUT-BRD) to connect /RST and /INT data.
Connection Disconnect shunt and use 2-pin test point for Audio Precision between (DUT-
GND) to measure /RST and /INT data directly
J56 VD/VL Source 3x1 header — | Jumper between 1-2 to get VD/VL from 1.8 V banana jack (J27). Jumper
Select between 2-3 to get VD/VL from 1.8 VA LDO
J57 MCLK CSP 3x2 header — | Connect shunt between (DUT-BRD) to connect MCLK. Disconnect shunt and
Connection use 2-pin test point for Audio Precision between (DUT-GND) to measure
MCLK directly
J58 MCLK QFN 3x2 header — | Connect shunt between (DUT-BRD) to connect MCLK. Disconnect shunt and
Connection use 2-pin test point for Audio Precision between (DUT-GND) to measure
MCLK directly
J60 QFN-XLR OUT XLR connector | O | The XLR out jack for the CS43198 QFN Device
J802 MCU 5x2 header I/0 | Programmer for MCU
Programmer (shrouded)
DS1156DB1 15
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2.7.1

Current Measurement Headers

The table below shows a list of current measurement headers and the associated rails. To measure current of a particular
voltage rail, remove the jumper and place a current probe across the pins of the header.

Table 9 Current Measurement Headers

Header Voltage Rail
VP-QFN VP-QFN
VP-CSP VP-CSP
VA VA
VCP VCP
VL VL
VD VD

2.7.2

Push-Button Resets (Revision B only)

There are 2 SPST push buttons for resetting the board in case something enters an unknown state. There are 2 buttons,
S1 for a system-wide reset, and S2 for a DAC-only reset.

Table 10 Push-Button Resets

Button Name Descriptor Reset Tied To
S1 SYS_RESET CS43198-CSP, CS43198-QFN, CS8422 Smart Codec, USB MCU,USB HUB, XMOS
S2 DAC_RESET CS43198-CSP, CS43198-QFN

2.8 Codec MCLK Selection

The MCLK input to the smart codec can come either from the on-board 24.576 MHz clock oscillator, a 22.579 MHz clock
oscillator, MCLK1 from ASP(J25), MCLK2 from XSP(J26) or from the CLKOUT pin on the DAC or the MCLK output from
an external audio source. The selection is controlled by WISCE.

/8 GPIO CONTROL (CDB431X%_1O... | & QUICK START (CDB431XX_JO_E... /) CDBA31XX_IO_EXP Register... | - X
Address Register Read | Write Walue Bit7 Bit6 Bit 5 ‘ Bitd Bit3 ‘ Bit2 Bit1 Bit 0
ROZh Input Port 2 Read FFh L] L SO 1 1 1
ROk Output Port 0 Read | Wite | FFh mmm‘ XTI_(LK10IJT_EN xn_(lmL:r_(sm 1 [ RESE‘I;_SH)F 1 1
ROSh Output Port 1 Read | Wite | FFh | OrD b AP FCTSPOr K rS | ASPMiS ’W TGS m
ROsh Output Port 2 Read | Wite | FFh 1 1 1 1 s ez |
ROCh Configuration Port0  Read | Write | FFh XlLOS(jLSJGMHZ,BU]R e R R e ‘ e ELrL L]
RODh  ConfigurationPort1  Read | Wite | FFh 5P DSD/SPOF DR ASP_PCMISPDE DR XSP_bi/s DR | ASP_W/s DR ‘ MCLEZ_HDR . DR MCLT_HDR MSDR | XTLMCLK2_BRO_BLDR. | T MCLKT_BRD_EN DR
ROER Configuration Port 2 Read | Write | FFh INT_DUT_DR INT_DUT2_ DR SPO1SFOFDR 1 RGO RIS
Figure 11 CODEC MCLK Selection
2.9 Clock Sources

The CDB43198 Board has 2 separate onboard 22.5792 MHz crystals to act as the MCLK source for the CS43198 CSP
and QFN DUTSs. In addition to the crystal, the board also provides an option to supply MCLK either from an external
source, such as a function generator. These oscillators are Y1 (CSP) and Y2(QFN). By default, these crystals are
enabled. In order to use an external clock source, you need to depopulate R11(CSP) and R28(QFN) and solder in a 0-Q
resistor in R10(CSP) and R39(QFN). To enable the external MCLK, you need to select it in the 10 expander in WISCE.

/8 GPIO CONTROL (CDB4300¢_10... |8 QUICK START (CDB4300_I0 E... /B8l CDBA31XX_IO_EXP Register... | - X
Address Register Read | Write | Value Bit 7 Bit 6 Bit 5 | Bit4 Bit3 | Bit2 Bit 1 Bit 0
RO2h Input Port 2 Read FFh INT_pUT INT_buT2 GPO1SPOF 1 1 1
ROdh Output Part 0 Read | Write FFh XTI_OSC_24p5TEMHEEN | XTI_OSC_22p5792MHZEN XTI_CLKOUT_EN XTI_CLKOUT_CSP/CFN RESET_SPDIF 9 1
1 1 1 1 1
" ¥SP_DSD/SPOF ASP_PCM/SPOF XSP_M/S ASP_MfS MCLK2_HDR M5 MCLKT_HDR M5 XT_MCLK2_BRD_EN ¥TI_MCLK1_BRD_EN
ROSh Output Port 1 Read | Write FFh 1 1 1 | 1 1 1 1 1
ROEh Output Port 2 Read | Wiite | FFh 1 1 ST &
ROCh Configuration Port 0 Read | Write Ffh  [KTI_OSC_24 S76MHZ ENDRR|...OSC_22 5792MHZENDIR|  XTI_CLKOUT EN DR | ¥TI_CLKOUT_CSP/QFN DIR RESET_SPDF DR RESET_DUIZ RESET DU
1 1 1 1 1 i 1
RODh  ConfigurstionPort1 | Read | Wiite | FFh ¥SP_DSD/SPOF DR ASP_PCM/SPDIF DR XSP_M/S_DR | ASP_M/S DR | MCLKZ_HDR_M5S DR MCLET_HDR_MSDR | XTI_MCLKZ_BRD ENDIR | XTL_MCLKT_BRD ENDR
| 1 1 1 1 1 1 1 1
1 . INT_DUT1_DR INT_DUT2_ DR GPO1_SPDF DR 1 MCLK_QFN_OE DR MCLK_CSP_OE DR
ROEh  ConfigurationPort2  Read | Wiite | FFh : : 1 ! 1 1

Figure 12 EXT MCLK Selection
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3 Board Control Register Quick Reference

Address | Register | Read | wite | Value Bit 7 Bit6 Bit5 Bitd Bit 3 | Bit 2 | Bit 1 Bit 0
RO2h Input Port 2 Read FFh 'NT—1D”“ 'NT—EUT? 'SPO}SP‘} 1 1 1 1 1
R34 Output Port 0 Read | Write ECh xn,us(,zafsmﬂz,w m,os(,zzasigzm,EN xn,cmwounm K]L(lKOL:L(SPI(ﬂl 1 RESET{SFDI‘ 0 0
ROSh Output Port 1 Read | Write FFh xsp,ns::/smr ASPiPCWMISFDI‘ XSP?MIS ASP?M/S ‘ M(lKZJ{!DR,M‘S ‘ M(lKL:{DR,NVS XILM([KijI:LBI xn,Mch:jm,m
RO6h Quiput Port 2 Read | Write | FFh 1 1 1 1 1 1 “(lK—$FN—°E “(“‘{SP—“E
ROCH Configuration Port 0 Read | Write 0Bk X]LOS(){SSMHLBLDII xn,os(,zz,sggmuz,m,un xn,(lmguu,m XTI CLKOUT. E(SW"’DR 1 RESELSOPDEJJR RESET{DUI? RESETfDun
RODK Configuration Port 1 Read | Write 00h st,nsDésmF,Dﬁ AsP,P(Mésmr,nn np,nags,w ASPJ\g/SJJIl M(lxz,ngR,ws,m | M(m,ﬁgﬂ,wspn xn,M(manD,m,w HT_MCLKT bann,m,nn
ROER Configuration Part 2 Read | Write | FCh ""—D”f‘—“" ""—D“WTU" GPO‘—SWPD'U"‘ 1 1 1 “(“‘ﬂz"‘ﬁ@" M(l"ig’ﬁ@“ ‘
Figure 13 CDB43198 |0 EXP Registers
3.1 Register Descriptions
3.1.1 Output Port 0
| Address: 0x04 | Default: OXFC [ RIW |
Bit 7 6 5 4 3 2 1 0
Position
Bitfield XTI_OSC_24p57 | XTI_OSC_22p5792 | XTI_CLKOU XTI_CLKOUT_C RESER RESET_S RESER RESER
Name 6MHZ EN MHZ EN T EN SP/QFN VED PDIF VED VED
Default 1 1 1 1 X 1 X X
Value
Bits Name Description
7 XTI_OSC_24p576MHZ_EN Enable 24.576 MHz CLK to be used as input to CODEC
0 Enabled
1 Disabled (Default)
6 XTI_OSC_22p5792MHZ_EN Enable 22.5792 MHz CLK to be used as input to CODEC
0 Enabled
1 Disabled (Default)
5 XTI_CLKOUT_EN Select SPDIF Clock Master
0 External CLK
1 CS43198 CLKOUT (Default)
4 XTI_CLKOUT_CSP/QFN Select Device to be SPDIF Clock Master
0 CSP CLKOUT
1 QFN CLKOUT (Default)
3 Reserved —
2 Reset_SPDIF Enable SPDIF Buffer
0 Disabled
1 Enabled (Default)
1:0 Reserved —

DS1156DB1
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3.1.2 Output Port 2
| Address: 0x05 | Default: 0xOF | RIW
Bit Position 7 6 5 4 3 2 1 0
Bitfield XSP_DSD/S | ASP_PCM/S | XSP_M/S ASP_M/S MCLK2_HD | MCLK1_HD | XTI_MCLK2 | XTI_MCLK1
Name PDIF PDIF R _M/S R _M/S _BRD_EN _BRD_EN
Default 1 1 1 1 0 0 0 0
Value
Bits Name Description
7 XSP_DSD/SPDIF Set Codec in DSD/SPDIF Mode
0 DSD
1 SPDIF (Default)
6 ASP_PCM/SPDIF Set Codec in PCM/SPDIF Mode
0 PCM
1 SPDIF (Default)
5 XSP_M/S Set XSP as Master/Slave
1 Master (Default)
0 Slave
4 ASP_M/S Set ASP as Master/Slave
1 Master (Default)
0 Slave
3 MCLK2_HDR_M/S Set Codec as Master to MCLK2
1 Master (Default)
0 Slave
2 MCLK1_HDR_M/S Set Codec as Master to MCLK1 1 Master (Default)
0 Slave
1 XTI_MCLK2_BRD_EN Enable ASP MCLK to be used as input to CODEC
0 Enabled
1 Disabled (Default)
0 XTI_MCLK1_BRD_EN Enable XSP MCLK to be used as input to CODEC
0 Enabled
1 Disabled (Default)
18 DS1156DB1
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3.1.3 Output Port 3

| Address: 0x06 [ Default: OXFF [ RIW
Bit Position 7 1 6 [ 5] 4] 372 1 0
Bitfield Name Reserved MCLK_QFN_OE MCLK_CSP_OE
Default Value x | x [ x | x | x | x 1 1
Bits Name Description
7:2 Reserved —
1 MCLK_QFN_OE Set Codec as Master to CSP
1 Master (Default)
0 Slave
0 MCLK_CSP_OE Set Codec as Master to QFN
1 Master (Default)
0 Slave
3.1.4 Port Config 1
| Address: 0x0C | Default: 0xOB | RIW |
Bit Position 7 6 5 4 3 2 1 0
Bitfield XTI_OSC 2 | XTI_OSC_2 | XTI_CLKOU | XTI_CLKOU Reserved RESET_SP | RESET DU | RESET DU
Name 4 576MHZ_ | 2.5792HZ_ | T_EN_DIR | T_CSP/QFN DIF_DIR T2 T1
EN_DIR EN_DIR DIR
Default 0 0 0 0 X 0 1 1
Value
Bits Name Description
7 XTI_OSC_24 576MHZ_EN_DIR Direction of the XTI_OSC_24 576MHz_EN signal
0 Output (Default)
1 Input
6 XTI_OSC_22_5792HZ_EN_DIR Direction of the XTI_OSC_24_5792MHz_EN signal
0 Output (Default)
1 Input
5 XTI_CLKOUT_EN_DIR Direction of the XTI_CLKOUT_EN signal
0 Output (Default)
1 Input
4 XTI_CLKOUT_CSP/QFN_DIR Direction of the XTI_CLKOUT_CSP/QFN signal
0 Output (Default)
1 Input
3 Reserved —
2 RESET_SPDIF_DIR Direction of the RESET_SPDIF signal
0 Output (Default)
1 Input
1 RESET_DUT2 Reset DUT2
0 Disabled
1 Enabled (Default)
0 RESET_DUT1 Reset DUT1
0 Disabled
1 Enabled (Default)

DS1156DB1
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3.1.5 Port Config 2
| Address: 0x0D Default: 0x00 | RIW
Bit Position 7 6 5 4 3 2 1 0
Bitfield XSP_DSD/S | ASP_DSD/S | XSP_M/S_ D | ASM_M/S_ D | MCLK2 HD | MCLK1_HD | XTI_MCLK2 | XTI_MCLK1
Name PDIF_DIR PDIF_DIR IR IR R M/SDIR | RM/SDIR | BRD EN_ | BRD EN_
DIR DIR
Default 0 0 0 0 0 0 0 0
Value
Bits Name Description
7 XSP_DSD/SPDIF_DIR Direction of the XSP_DSD/SPDIF signal
0 Output (Default)
1 Input
6 ASP_PCM/SPDIF_DIR Direction of the ASP_PCM/SPDIF signal
0 Output (Default)
1 Input
5 XSP_M/S_DIR Direction of the XSP_M/S signal
0 Output (Default)
1 Input
4 ASP_M/S_DIR Direction of the ASP_M/S signal
0 Output (Default)
1 Input
3 MCLK2_HDR_M/S_DIR Direction of the MCLK2_HDR_M/S signal
0 Output (Default)
1 Input
2 MCLK1_HDR_M/S_DIR Direction of the MCLK1_HDR_M/S signal
0 Output (Default)
1 Input
1 XTI_MCLK2_BRD_EN_DIR Direction of the XTI_MCLK2_BRD_EN signal
0 Output (Default)
1 Input
0 XTI_MCLK1_BRD_EN_DIR Direction of the XTI_MCLK1_BRD_EN signal
0 Output (Default)
1 Input
3.1.6 Port Config 3
| Address: 0xOE | Default: OXFC | R/W
Bit Position 7 ] 6] 5] 4]3]2 1 0
Bitfield Name MCLK_QFN_OE_DIR MCLK_CSP_OE_DIR
Reserved
Default Value 1 | 1 | 1 | X | X | X 0 0
Bits Name Description
7:2 Reserved —
1 MCLK_QFN_OE_DIR Direction of the MCLK_QFN_OE signal
0 Output (Default)
1 Input
0 MCLK_CSP_OE_DIR Direction of the MCLK_CSP_OE signal
0 Output (Default)
1 Input

20
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4 CDB-HDR-MEAS High Dynamic Range Measurement Preamplifier

The CDB-HDR-MEAS is an ultralow-noise preamplifier circuit with +13.66 dB of gain. The CDB-HDR-MEAS is designed to
be used as a preamplifier to a high-performance audio analyzer to allow measurement of the high dynamic range (DNR)
of the CS43198. The CDB-HDR-MEAS preserves the dynamic range of the input signal while amplifying the input signal
by +13.66 dB to overcome noise floor limitations of the audio analyzer.

4.1 Powering the CDB-HDR-MEAS

The CDB-HDR-MEAS board requires a triple-output DC power supply capable of providing £15 V and GND connection at
100 mA, as shown in the figure below. Standard binding posts are provided for convenient connection of +15 V, GND, and
-15 V.

Triple Output DC
Power Supply

"

- = cirrus LOGIC

L ] COB-HOR-MLAS
amm
o

LEFT

L
Al L L L st

== 36
:'2::[} dai
o 5= ey

V;VU

¢
i
|
f

Figure 14 Powering CDB-HDR-MEAS
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4.2 How the CDB-HDR-MEAS Works

Since the noise floor of the APx555 is around —124 dB, and the CS43198 has a DNR of 130 dB, the signal needs to be
amplified to make it measurable. The following image illustrates this issue. In an ideal situation, the —60 dB signal during
DNR tests would yield a total dynamic range of 130 dB. However, due to a higher noise floor of the measurement
equipment, the difference results in a measurement error that hampers performance.

[0 | e N o 0dB
-60dB |-------=-======2 | e 2 -60dB
__________________________ T Noise Floor >-130dB
Measurement Error
130dB | = e e e e T ]

CDB43198 Audio Precision

Figure 15 Testing Without CDB-HDR-MEAS

To rectify this issue, the input signal can be amplified (in this case by 13.3 dB). This will also amplify the noise floor;
however, since the noise floor is small compared to the signal, the signal will dominate the amplification. In the figure
below, the signal and noise floor have been shifted up to be at least on par with the noise floor of the measurement
equipment. Now when using the —60 dB signal for the DNR measurement, the full range of 130 dB can be measured.

_____ﬂdB— ________________ T R I ¢ 1 [ -
(1] 7 W | e
_60dB (.2 .ot -60dB
-60dB [---------------=; I I
I ------------------- -130dB
1308 |—— T

CDB43198 CDB-HDR-MEAS Audio Precision

Figure 16 Testing With CDB-HDR-MEAS
22 DS1156DB1



http://www.cirrus.com/

el

5 Testing the CS43198 using WISCE

The WISCE™ interactive setup and configuration environment is an interactive tool for setting up and configuring Cirrus
Logic devices and software. The following sections show how to use WISCE to configure and test CS43198 and using
the CDB43198 board and the CDB43198 Board.

5.1 Launching WISCE
Click on the Start Button -> All Programs -> Wolfson Evaluation Software and select "WISCE™ V3" to launch WISCE.

. Visual Studio 2015 -
. Windows Kits
. WinRAR
. Wolfson Development
. Wolfson Evaluation Software
("] ADBBridge
X Quick Start Guide
[5°] SDBBridge
[m7] WebOSBridge
[ WindowsBridge
T WISCEBridge™ User Guide
74 WISCE™ logs
L WISCE™ User Guide

7] WM8280

=7 WMEgAlgorithm
571 WMEgGLPFPlugin
. Development

m

. Documentation
. Uninstall -

4  Back

earch programs and files j e l

wy

Figure 17 Launch WISCE
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WISCE is configured, by default, to scan the 1°C bus and report the presence of any devices attached to this bus. When

WISCE is launched, it will report the presence of four unknown devices, one each at address 0x22, 0x44, 0x60 and 0x62
respectively. The device at address 0x22 is the CS8422 Codec, 0x44 is TCA6424, which is an 10 Expander. The device
at address 0x60 is CS43198 CSP DUT, and the device at address 0x62 is the CS43198 QFN DUT.

B wisce™
File  Edit View  Systern  Device History Teoeols Help
£ 5 :
%% 06 =
Systems = 0 X

=@ Lochnagar 2.0 [COM15]

. % Unknown (lFFFE) [SMBUS - (c20]
-3 Unknown (BF7F7) [SMBUS - (4]
-3 Unknown (B<FFFE) [SMBUS - (e60]
-3 Unknown (i<FFFE) [SMBUS - (62]

. -dp [Add device..]

“dp [Add system..]

Figure 18 Found Devices

5.2 Loading the CDB43198 board Panel and Register Map

To load the CDB43198 board panel and register map, double click on the Unknown device at address 0x44 to launch
"Change Device" pop-up window. Alternatively, the "Change Device" pop-up window can also be launched by right
clicking on the Unknown Device and selecting Properties.

Change Device Iﬂ

Device

[CDB431X¢ 10 EXPRev1 | [ Load |

Conrtrol Interface
| SMBUS -|

Address
(st 5

oo

Figure 19 Select TCA6424
Select "CDB431XX_10_EXP Rev1" from the drop down menu under Device.
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Click "Accept" to load the CDB43198 board Panel and Register Map shown in the following figures.

Figure 21 TCA6424 Register Map

[E GPIO CONTROL (CDB431)0(_... ]/E QUICK START (CDB431XX_IO_E.. ]/E CDB431XX_IO_EXP Registers (C. } v X
GPIO CONTROL S0 [}
> mcix1
MCLK1_HDR_M/S
X Siuis
("= le
(=[] MCLK2
ws CSABLXX
XSP_DSD/SPDIF
MCLK2_HDR_M/S = XSPWS csp
cuxour cse cueur
BIXX
SPDIF RX + SRC MCLK BUFFER cuour
58422 e [
RESET DUT1 T
> g
£
e E
RESET_SPDIF
RESET_DUT2
no-pop
. XLR OUT
£
g 2
5 & &8
USB MCU
XTIMUX
XTI_OSC_22p5732MHZ_EN
XTI_OSC_24p576MAZ_EN
XTI_WMCLK1_BRD_EN NoFoF
XTI_WMCLK2_BRO_EN
CDBA31XX_IO_EXP
CLKOUTQFN e
CLKOUT.CSP- ENABLE_DUTPUTS bt oy
[ XTI_CLKOUT CSP/QFN [ _cuxouT En
MUST ENABLE TO MAKE CONTROLS ACT VE
o i I
Figure 20 TCA6424 Panel
GPIO CONTROL (CDB43 X% 10... | [E QUICK START (CDB4310¢_I0_E... B8 CDBA31XX_IO_EXP Register... | - X
Address Register | Fead | write | Value Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ROZh Input Port 2 Read FFh e e RS 1 1 1 1 1
ROtk Qutput Port 0 fad || iite FFh | MTLOSC_24pSTEMEZEN | XTI OSC_22pSTS2METEN XT_CLKOUT BN ¥TI_CLKOUT_CSRICFN 4 RESET_SFDIF 4 I
1 1 1 1 1
ROSh Qutput Port 1 fead || it FFh WSP_DSDYSFOF ASP_PCM{SFOF HSP_M/S AP ‘ MCLEZ_HDR_ IS MCLE1_HDR IS WTI_MCLK2_BRD EN XT_MCLKT_BRD EN
1 i i i 1 1 1 i
R06h Output Port 2 Read | ‘White | FFh 1 1 1 1 1 1 s B e
ROCh Configuration Port0 | Read | Write FFh,  [FTLOSC 24 STGMHZENDIR],,.OSC_22 ST92MAZENDIR|  YT_CLKOLT ENDR | XTI_CLKOLT_CSP/QFN DR q RESET_SPDIF DIR RESET_DLT2 RESET_DUT1
1 1 1 1 1 1 1
RODW  ConfigurstionPort  Read | Write | FFh ¥SP_DSD/SPDIF DR ASP_PCM/SPDIF DR ¥SP_M/5_DR ASP_M/S DR ‘ MCLK2_HDR_M75 DR, MCIKI_HDR M5 DR | XTI_MCLK2_BRD ENDIR | XTI_MCLK1_BRD_ENDIR
1 1 1 1 1 1 1 1
ROER Configuration Port 2 Read | Write | FFh INT_DUT1_DR INT_DUT2_DIR GPOT_SPDIF DR 1 1 1 MCLK_QFN_OF DR MCLK_CSP_OE DR
1 1 1 1 1

DS1156DB1
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5.3 Loading the CS43198 Plugins and Register Map

To load the CS43198 Plugin and Register Map, launch the "Change Device" pop-up window by either double clicking on
Unknown Device or right clicking on Unknown Device at address 0x60 and selecting Properties. Select "CS43198 Rev
Al" from the Device drop down menu and click Accept to load the plugin and register map for the CS43198.

Device
C543198 Rev Al w

Control Interface
SMBLS

Address
60

Load

Cancel

Figure 22 Select CS43198 CSP

Change Device

Device

C543158 Rev A1 ~ Load

Control Interface

SMBUS w

Address

=62 v

Accept Cancel
Figure 23 Select CS43198 QFN
= GPIO CONTROL (CDB431XX_IO... I/EI QUICK START (CDB431%X_I0_E... ]/E CDB431x%_IO_EXP Registers (C... VE 58422 Registers (C58422) ]/E 543198 Registers (C543138) )/E C543198 Registers (C54319... 1 -
Address | Register [ Readt | wwrite | value Bit7 | Bits [ Bit5 [ Bit4 | Bit 3 Bit? [ Bit1 BitD
R10000h Device ID A and B Read 43h DEVID=0100.0011
R10001h Device ID C and D Read 19k DEVID=0001_1001
10002k Device ID E Read 80h DEVIDE=1000 0 0 o 0
R10004h Revision ID Read &1h AREVID=1010 MTLREVID=0001
R10005h Sub-Revision 1D Read 00h SUBREVID=0000_0000 r
R10006h System Clocking Control Read | Write 06h [} 0 0 0 0 z'émK 'L“‘Tt MELK,SRC,SEL:RCO
R1000BH Serial Port Sample Rate Read Werite [ulg o 0 0 o ASP_SPRATE=44.TkHz
R1000Ch Serial Part Sample Bit Size Read | ‘Write | O5h [ 0 0 [ XSP_SPSIZE=24 hfs ASP_SPSIZE=24 b}s
R10000h Pad interface Canfiguration Read | Write | 03h [ 0 0 [ 0 0 = ST
R20000h Power Down Contral Read Write FER PDN_XSP PON_ASP PDM_DSDIF PDN_HP PON_XTAL PON_PLL | PDN_CLKOUT 0
1 1 1 1 1 1 1
R20052h Crystal Setting Read | Write | (b o 0 0 o 0 ATAL IBIAS=12.3u8
R2000Th PLL Setting 1 Read | Write | 00h [ 0 0 [ 0 0 [ “h;”’”
R30002h PLL Setting 2 Read | White | 00h FLL_DIV_FRAC_0=0000_0000 "
R3000%h PLL Setting 3 Read | Write | 00h PLL DIV FRAC 1=0000 0000 o
R30004h PLL Setting 4 Read | White | 00h PLL_DIV_FRAC_2=0000_0000 o
R30005h PLL Setting 5 Read | White | 40h PLL_DIV_INT=0100_0000 :
R30008h PLL Setting 6 Read | White | 10h PLL_OUT_DI¥=0001_0000
RI000&H PLL Setting 7 Read | Write 80h PLL_CAL_RATIC=1000_0000
R3007BR PLL Setting 8 Read Write 13h o 0 Q 1 o 0 PlLJ:WODE 1
RAD00Zh PLL Setting 3 Read | Write 0zh (] 0 0 o 0 0 PLL_REF_PREDIV=Divide by 4
RA0004h CLKOUT Cantral Read | Write 00h ] 0 0 CLKOUT_DIV=Diwide by 2 CLKOUT_SEL =Internal MCLK 5
RAO010h ASP Murneratar 1 Read | ‘WWrite oh ASP_N_LSB=0000_0001 &
RA0011H ASP Numerstor 2 Read | Write | 00h AP I GISE=0080 ¢190 o
RA001Zh ASP Denominator 1 Read | Write | 0Bh AP DAL= 10
RAO013h ASP Denominator 2 Read | Write | 00h A5 WL IISE =0T 655D o
RA0013h AP LRCK High Time 1 Read | Write 1Fh ASP_LCHI_LSB=0001 1111
RA0015h AP LRCK High Time 2 Read | Write | O0h ASP_LCHI_MSB=0000 0000 i
RA0016h AP LRCK Period 1 Read | White | 3Fh ASP_LCPR_LSB=0011_1111
RA0017h ASP LRCK period 2 Read | Vrite 00h ASP_LCPR_MSE=0000 0000 o
. ASP_M/fSB ASP_SCPOL_OUT ASP_SCPOLIN ASP_LCPOL_OUT ASPLCPOL N

RA001Eh AP Clock Configuration Read | Write | 0Ch 0 0 0 = SCRoL ‘ PscroL LepoL POl
40019k P Frame G Read | it 05k 0 0 0 B5P_STP ASP_S000 ASP_FSD=1.0 delay

Figure 24 CS43198 Register Map
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To view CS43198 plugin, click on Tuning and select "CS43198 Plugin.”

/8 GPIO CONTROL (CDB4310X_10... |[8] QUICK START (CDB431XX IO_E... | B CDB431XX_IO_EXP Registers (C... | B8 CSB422Regsters (CS8422) |'BH CS43198 Registers (C543198) | B CS43198 Registers (C543198) )@ C543198_plugin (C543198) |

= Interface Internal Analog Supply
= Supply (VL) Supply (VD) (VA VCP)
= TSO +1.8V +1.8V FILT+ FILT- +1.8V Battery Supply
5 Q ? ? ?9Q 20 o O
= o ] | | ] _— A O FLYC_VCP
& E S FLvh-vcp
z o Interrupt Q Internal
INT < :
= Sources 3 o Digital LDOs Voltage Charge Pump g :’/ggj;:t?
5 < Digital Core < Reference| O FLYP VA
= -l O FLYN VA
2 2 O VA
= PLL —»! Interpolation
s CLKOUT < .| Fiterand YT
o A Volume ultibit
7 AT > > AOUTA
2 Control 5
== Modulator -
= xto«H XTAL REFA
3 0SC VA VCP_FILT-
c
&
% XTI/MCLK > TS Interpolation VCP_FILT+
2 SCLK1 <—> 31 Tloeang Mutbt
2 ) ] | Volume <
z —»  ASP Control [6) AS > > AOUTB
§ LRCK1 > - % L Modulator _ REFB
7 SDIN1 3 g VCP_FILT-
>  DSDCKSCLIK «H—» + | 5| DoP to
o XSP/DSD | DSD DSD
= DSDB/LRCLK2 < B L Audio »! Engine X
= DSDA/SDIN il Interface » = POCOS SN
— Popguard® HPDETECT |« HP_DETECT
Circuitry
Register/Hardware
Configuration <-D| Control Port Level Translator |
3 3 7'y [

A
ADR

SDA  SCL

RESET

Figure 25 CS43198 Plugin
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5.4 Initializing the Devices on the CDB43198 Board
The following steps show how to detect the presence of the CS43198s on the CDB43198 Board.

1. Under the CDB431XX_12C_GPIP_EXP menu, click on QUICK_START, and click CDB_INIT.txt. This will reset the

board into a default mode.

B CSe422 Registers (C58422) |/ GPIO CONTROL (C0B43 XX JO... @ QUICK START (CDB431XX_L.. | B8 C543131Regsters (C543131) |5 CDB431X_IO_EXP Registers (C... |

- X

QUICK START S %00 ()
Step 1, Step 2, Select Input: Step 3, Configure Device:
Initialize:
1. Optical S/PDIF Rx: CS43131 CSP:
CDB_Spdif_in_Ck_Exemalind | Load scri pt from:
2. Coaxial S/PDIF Rx: \Profiles\CS43131\CSP_0x60
CDB_Coax_In_Clk_Fxtemal bt ‘
3. ASP Header: CS43131 QFN:
/ a. CS431XX Master: Load script from:
08 e > COB P 01 tosrea | > \Profiles\CS43131\QFN_0x62
b. CS431XX Slave:
CDB_PCM_in_Ext_Slaved | Cs43198 CSP:
3. XSP Header: Load script from:
a. CS431XX Master: \Profiles\CS43198\CSP_0x60
CDB_DSD_In_DAC_Master.td ‘
b. CS431XX Slave: €S43198 QFN:
COB_P50,n xSt | Load script from:
\Profiles\CS43198\QFN_0x62
[ . =
Figure 26 Initialize DACs
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5.5 CS43198 Plugin

The CS43198 plugin has multiple tabs. Each tab provides an interface to configure and control specific IP Block(s) in the
CS43198. The following sections describe each tab and its function. The user can configure the CS43198 using these
tabs. However, it is recommended that the user initially use the profile scripts that are provided with the plugin to configure
and control the CS43198 since each field will be preconfigured correctly for the proper mode.

55.1 Main Tab

This tab shows the block diagram of the internal architecture of the CS43198.

GPIO CONTROL (CDB431XX_IO... | QUICK START (CDB431XX IO E... | B CDB431XX_I0_EXPRegiters (C... | B8 CS8422Registers (C58422) |BH CS43198Registers (C543198) | B CS43198Registers (C543198) )@ C543198_plugin (C543198) |

BN

= Interface Internal Analog Supply
= Supply (VL) Supply (VD) (VA,VCP)
= TSO +1.8V +1.8V FILT+ FILT- +1.8y  Battery Supply
: o 9 9 9 9 90 o (P
s o — s O FLYC_VCP
: : T SR
= — Interrupt 2 Internal
INT <
— Sources 3 » Digital LDOs Voltage Chaige Puip g xgg_};:t'{:‘
5 < Digital Core €= Referencel & FLYF; T
= B O FLYN_VA
£ a O -VA
= PLL —> Interpolation VCP_FILT+
s CLKOUT < o] Fitterand .
= A Volume Multibit <
2 Control Az > AOUTA
— Modulator
2 XTO € — REFA
8 VA VCP_FILT-
o
& E—
é XTI/MCLK o N P Interpolation VCP_FILT+
2 SCLK1 +—> Elorang Mutibit
B | = "] Volume <
g P N > ASP Control J @ AT » —» AOUTB
5 LRCK1 > E% Modulator| —— REFB
= SDIN1 > Eg VCP_FILT-
% DSDCLKSCLK2 H—» |y DoP to
E DSDBLRCLK2 d XSP/DSD =l EDSD x DSD T
2 / < > —»  Audio " | Engine
= DSDA/SDIN =l Interface » = Processar
. — Popguard® | HppDETECT |« HP_DETECT
Circuitry -
Regiter/Hardware
Configuration d-bl Control Port Level Translator I
3 7'y 3

b
ADR SDA sSCL RESET

Figure 27 Main Tab
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5.5.2

Class-H amplifier settings.

Sys_Config Tab

This tab allows user to configure the CS43198 clock input settings. It also allows the user to configure CLKOUT and

BE (543198 Registers (C543138) V@ CS43198_plugin (C543198) |

=
™
=

| DSD Playback | PCM Playback | XSP Config | ASF Cenfig | Headphene |  PLL

MCLK and Crystal Configuration

MCLK Source

Frequency

XTAL Bias Current

RCO

22 5792MHz

12 5uA

[] Enable XTAL Interrupts

XTAL Status

Ready D

CLKOUT Control

CLKOUT Source

Divider

Error

a

kv

Internal MCLK

Divide by 2

L3

System Configuration

Clas= H Control
Power Adjustment

External VCPFILT

High Voltage Mode

Module Power Control

Power Down CLKOUT

Power Down XTAL

Figure 28 Sys_Config Tab

Adapt to Signal ~

Disable

-
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The example below shows the sequence of steps that should be followed to select On-board Crystal as MCLK source
using Sys_Config tab.

1. XTAL bias is set by default to 12.5 pA.

2. Click on the Enable XTAL Interrupts check box to enable crystal interrupts.

3.

4. Click on XTAL Status button. If "Ready" LED is lit, the crystal Interface has been configured successfully, and the

Power up the Crystal Interface by clicking on the Power Down XTAL LED (LED color will change to Red).

CS43198 is ready to use XTAL as MCLK source. Go to step 6.
If "Error" LED is lit, then the crystal interface is not configured. Power down the board. Check the crystal and the

crystal circuit on the board.
Select "XTAL" from MCLK Source drop down menu to select XTAL as MCLK Source.

B9 C543198 Regiters (c543198) I €S43198_plugin (C543198) |

System Configuration

Main

MCLK and Crystal Configuration Class H Control
MCLK Source MCLKXTAL . Power Adjustment Adapt to Signal
Frequency 22 5792MH=z =~ External VCPFILT Disable ~
XTAL Bias Current 12.5uA W
High Voltage Mode l_

Enable XTAL Interrupts

XTAL Status
Module Power Control
Ready . Error D
Power Down CLKOUT [
Power Down XTAL !

CLKOUT Control

CLKOUT Source Internal MCLK

Divider Divide by 2 bt

| DSD Playback | PCM Playback | XSP Cenfig | ASP Config | Headphene | PLL[ 8S Cenfig

Figure 29 Sys_Config Tab with XTAL as MCLK Source
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55.3 PLL Tab

This tab allows the user to configure the CS43198 PLL. The PLL can be used as an alternate source for the CS43198
MCLK.

[ DSD Playback | PCM Playback | XSP Config [ ASP Config | Headphone | PLL  SYS Config | Main

XTUMCLK

B9 C543198 Registers (C543198) [ €543198_plugin (C543198) |

PLL_REF

PLL Configuration

PDN_PLL

PLL_START

Bl PLOUT | oy our

PREDIV

PLL_REF

DIV

FDOMN_DIV_INT
PLL_DIV_FRAC
PLL_MODE

PLL_DIV_INT + PLL_DIV_FRAC 1

PLL_OUT =

PLL Setup

PLL_REF_PREDIV

Power Down PLL I_

PLL_REF PLL_OUT

[ Enable PLL Interrupts

[ PLL Output Enable

PLL Status

Ready D Error D

500/512 or 1, Selected by PLL_MODE PLL_OUT_DIV

PLL Configuration Values

PLL_REF_PREDIV

PLI_OUT_DIV

1]

PLI_MODE ]

Figure 30 PLL Tab

PLL_DIV_INT

PLI_CAL_RATIO

]

PLI_DIV FRAC

1
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5.5.4 Headphone Tab
This tab allows the user to perform the following functions:

1. Enable/disable headphone output
2. Enable headphone presence detection

B9 C543198 Registers (C543198) V[ €543198_plugin (C543198) |

Headphone Output Configuration

[] Enable Headphone Interrupts

PLL | SYS Config | Main

[] Enable Audio Out

Read PDN_DONE

Output Power Down Status [[]
Output Full Scale Voltage

1.73Vv R

| DSD Playback | PCM Playback | XSP Config | ASP Config [ Headphone

Headphone Operations

Figure 31 Headphone Tab

5.5.4.1 Enabling Headphone Output

Headphone Detection

[] Enable HP Detect

[ Invert Detect

Rise Time Debounce

Oms hd

Fall Time Debounce
500ms ~

Read HPDETECT Status

Headphone Detected

Headphone Unplugged

The following steps show how to enable the headphone output using the Headphone tab.

Configure MCLK source. Configure audio input port.

PonE

The headphone output should be powered up.

Power up headphone by checking the Enable Headphone Output check box.

Enable headphone interrupts by checking the Enable Headphone Interrupts check box.

DS1156DB1
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5.5.4.2 Disabling Headphone Output

The following steps show how to disable the headphone output using the Headphone tab.

1.

arwn

If the CS43198 just came out of reset, the headphone output is already disabled, so the remaining steps can be
skipped.

Enable headphone interrupts by checking the Enable Headphone Interrupts check box.

Uncheck the Enable Headphone Output check box to power down headphone.

Click on Read PDN_HP Status button to read the status of PDN_HP bit.

If the PDN_HP bit is set, then the Power Down HP Status LED will turn red to indicate headphone has been
powered down.

5.5.4.3 Headphone Presence Detection

The following steps show how to enable headphone presence detection.

5.5.5

Enable headphone interrupts by checking the Enable Headphone Interrupts check box.

Enable invert detection (to account for the tip detect pin setup of the headphone jack) by checking the Invert Detect
check box.

Enable headphone presence detection by checking the Enable HP Detect check box.

Click on the Read HPDETECT Status button to read status.

If a headphone is plugged into the headphone jack, then the Headphone Detected LED will turn green.

ASP Config Tab

This tab allows the user to configure the ASP port. The following figure shows ASP Config tab contents when ASP is
configured to operate in Slave mode.

34
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B C543198Registers (C543138) V18 €543198 _plugin (C543198) |

Port Config
[ Enable ASP Interrupts

[ Power Up ASP

ASP Mode

Slave e

Sample Rate
44 1kH=z ~

Sample Size
24 bits S

Frame Configuration

ASFP Data Type
125 ~

[ DSD Playback | PCM Playback | XSP Config | ASP Confia Headphone | PLL | SYS Config | Main

ASP Frame Start
LRCK High to Low

Enable

Location
(ASP SCLKs)

Channel Size
24bits

Channel Configuration

ASP Configuration
Channell
M
y 0
] 255
Active Phase
~ LRCK/FSYNC Low

Clock Configuration

SCLK
Input Polarity Output polarity
Inverted ~ Inverted ~
ASP Status

Overflow LRCLK Error LRCLK Late LRCLK Early

a a a

Figure 32 ASP Config Tab

Channel Size

Channel2

-
§ 0

(ASP SCLKs) 0 255

Active Phase
~ LRCK/FSYNC High

LRCLK

Input polarity Qutput Polarity

Normal ks Normal ks

LRCLK high Time m ]
(in SCLK cycles) [32

LRCLK Period

No LRCLK

a

DS1156DB1
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The following figure shows the contents of ASP Config tab when ASP is configured to operate in Master mode.

B2 C543198 Registers (C543198) )/IE (543198 _plugin (C543198) ]/ GPIO COMTROL (CDB431XX_IO... ]/ QUICK START (CDB431XX_IO_E... ]

| DSD Playback | PCM Playback | XSP t:onﬁg[ ASPConfig  Headphone | PLL | SYS Cenfig [ Main

Port Config

[] Enable ASP Interrupts

1 Power Up ASP

ASP Mode

ASP 3_State I

Sample Rate
44 1kHz ~

Sample Size
24 bits ~

Frame Configuration

ASP Data Type

ASP Frame Start
LRCK High to Low ~

ASP Configuration

Channel Configuration

Channell
Enable I
Location ' 0
(ASP SCLKs) 0 255
Channel Size Active Phase
24bits ~ LRCK/FSYNC Low ~

Clock Configuration

SCLK

Input Polarity Output polarnty

Inverted w Inverted

L E—
T —

ASP Denominator l:l

ASP Status

Overflow LRCLK Error LRCLK Late

a a a

Enable

Location
(ASP SCLKs)

Channel Size

24bits

£

Normal

Channel2

-

0
255

Active Phase
LRCK/FSYNC High ~

LRCLK

Input polarity Output Polarity

hd Normal hd

]
LRCLK high Time
(in SCLK cycles)

LRCLK Early

a

Figure 33 ASP Config Tab in Master Mode

Calculate

No LRCLK

a
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Click the Calculate button to determine the frequencies of the SCLK and LRCLK signals. When this button is clicked, the

SCLK and LRCLK values will be calculated based on the selected frequency of Internal MCLK (MCLK_INT) and the

values in ASP Numerator, ASP Denominator, LRCLK high Time and LRCLK Period text boxes. The value in the LRCLK
Frequency text box will be used to set the new sample rate (if it is not already set by user) when the ASP is powered up.

Clock Configuration

SCLK LRCLK
Input Polarity Output polarity Input polarity Output Polarity
Inverted g Inverted > Normal ~ Normal ~
SCLK Frequency |2322_4 | KHz LRCLK Frequency |44_1 | KHz

| LRCLK high Time | |

ASP Mumerator |1 (in SCLK cycles)

ASP Denominator |B | LRCLK Period |54 |

Figure 34 Calculating ASP Clock Frequencies

It is recommended to use a profile script to configure this port since each field will be preconfigured correctly for the
proper mode.

DS1156DB1
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5.5.6 XSP Config Tab

This tab allows the user to configure the XSP port. The following figure shows XSP Config tab contents when XSP is

configured to operate in Slave mode.

B2 (543198 Registers (C543198) )/ [# €543198_plugin (C543198) }/ GPIO CONTROL {CDB4310%_I0... }/ QUICK START (CDB431X_IO_E... ]

Port Config
[] Enable XSP Interrupts

[ Power Up XSP

XSP Mode

Slave ~

Sample Size

24 bits &S

=
Lo}
=
=
=
=
o
[}
5
-
—
o
[5]
=
Q
=
[=%
3
I
=
=
=
(=]
[
|
w1
=1

Frame Config

XS5P Data Type
125 w

X5SP Frame Start
LRCLK High to Low

| DSD Playback | PCM Playback [ XS Carig

XSP Configuration

Channel Config

Channel 1
Enable [
Location 0
(XSP SCLKs) ] 255
Channel Size Active Phase
24bits/sample ~
Clock Config
SCLK
Input Polarity Output Polarity
Inverted w Inverted w
XSP Status
Overflow LRCLK Error LRCLK Late

Figure 35 XSP Config Tab in Slave Mode

Channel 2
Enable [
Location '
(XSP SCLKs) 0
255
Channel Size Active Phase
24bits/sample w
LRCLK
Input Polarity Output Polarity

Mormal A4 Normal hd

LRCLK High Time
(In SCLK cycles)

LRCLK Period

Calculate
LRCLK Early  No LRCLK
a a
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The following figure shows the contents of XSP Config tab when XSP is configured to operate in Master mode.

FH CS43198 Registers (C543198) VBl €543198_plugin (C543198) | B GPIO CONTROL (CDB431XX_IO... | Bl QUICK START (CDB431XX_IO_E... |

Port Config
] Enable XSP Interrupts

[l Power Up XSP

XSP Mode

XSP 3_State [~

Sample Size
24 bits ~
Frame Config

X5F Data Type
125 w

XSP Frame Start
LRCLK High to Low

| DSD Playback | PCM Playback | XSP Canfig  ASP Config | Headphone |  PLL [ SYS Config | Main

XSP Configuration

Channel Config

Channel 1
Enable I
Location 0
(XSP SCLKs) ] 255
Channel Size Active Phase
24bits/sample ~ e
Clock Config
SCLK
Input Polarity Output Polarity
Inverted w Inverted hd

L ke
XSSP Denominator |:|

SCLK Frequency

XSSP Numerator

XSP Status
Overflow LRCLK Error LRCLK Late
@ a a

Channel 2
Enable r
Location '
(XSP SCLKs)
255
Channel Size Active Phaze

24bits/sample ~

LRCLK

Input Polarity

Normal A4

LRCLK Frequency

LRCLK High Time
(In SCLK cycles)

0

Output Polarity

Normal

I

LRCLK Period
Calculate
LRCLK Early ~ No LRCLK
a a

Figure 36 XSP Config Tab in Master mode

o

KHz

DS1156DB1

39


http://www.cirrus.com/

!

CIRRUS LOGIC’ CDB43198-GBK

Click the Calculate button to determine the frequencies of the SCLK and LRCLK signals. When this button is clicked, the
SCLK and LRCLK values will be calculated based on the selected frequency of Internal MCLK (MCLK_INT) and the

values in XSP Numerator, XSP Denominator, LRCLK high Time and LRCLK Period text boxes. The value in the LRCLK
Frequency text box will be used to set the new sample rate (if it is not already set by user) when the XSP is powered up.

Clock Config
SCLK LRCLK
Input Polanty Output Polarty Input Polanty Output Polarty
Inverted - Inverted e MNormal b Mormal e
SCLK Frequency 28224 | KHz LRCLK Frequency |44.1 | KHz
LRCLK High Time
XSP Numerator |1 | (In SCLK cycles) |32 |
XSP Denominator  [g | LRCLK Period 64 |
Calculate

Figure 37 Calculating XSP Clock Frequencies

It is recommended to use a profile script to configure this port since each field will be preconfigured correctly for the
proper mode.
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5.5.7 PCM Playback Tab

This tab allows the user to configure PCM playback path. This tab allows the user to change PCM filter dynamically during
playback. The impulse and magnitude responses of the selected filter are displayed. It is recommended to use a profile
script to configure this part since each field will be preconfigured correctly for the proper mode.

S CS43198Registers (C543198) VBl €543198_plugin (C543198) | @ GPIO CONTROL (CDB431xX_IO... | [E] QUICK START (CDB431XX_IC_E... |

% PCM Playback
=
= Filter Select
5
(8]
g FastRollLowLat ~ High Pass Filter [] De-Emphasis
g
o
= Impulse Response Magnitude Response
[=%
= 1.2 1 o]
i
T 1 4 -20
£ S 03 1 40
& ©
o S 06 1 @ -60
2 H Y
= 0.4 E —
= £ g e
5 g 02 1 T -100
é Tg\j 0 M = =120
ﬁ g 0.2 1 -140
EE -0.4 1 -160
o - E . J
= 0.6 i M L L 180 s ' ' L L
i 0 500 1000 1500 2000 2500 04 0.5 0.6 07 0.8 0.9 1
Tu Time (us) Frequency (Normalized to Fs)
a8
=
o
(=]
vy
[=]
Volume Control
Channel Control Mute Control
Channel A Channel B
[] Invert Channel A Mute CH A Mute CH B
[] Invert Channel B Volume ' -60 ' -60
0 255 dB 255 dB
[ Auto Mute | Auto Mute B=A
[] SwapAand B
B=A
[ CopyAto B
Ramp Mode
Controlled Ramp Down Soft Ramp Only

Figure 38 PCM Playback Tab
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5.5.8 DSD Playback Tab

This tab allows the user to configure the DSD/DoP playback path. It is recommended to use a profile script to configure

this port.

B (543198 Registers (C543198) )/lﬂ 543198 _plugin (C543198) I/- GPIO CONTROL (CDB431XX_I0... ]/ QUICK START (COB431XX_IO_E... ]

DSD Interface Config

DSD Playback

DSD processor Config

o=
m
=
=
5
(5]
w
in [] Enable DSD Interrupts [] DSD Enable DSD Source DSD Speed
3 DSDIF w 64°Fs v
= [] Enable DoP Interrupts
g Power Down DSD Interface [ Static DSD Detect PCM 0dB Match
[
s (] invalid DSD Detect SACD 31dB v DSD = PCM
nvali e
3 DSDIF Mode Slave v
=
£ DSD PM Enable | |
(5] _ .
o High Pass Filter [ Invert CH A [ InvertCH B
Q DSD PM Mode 128*Fs o
£ [ swap Aand B [] CopyAto B
[
(5]
o DSD PCM Mixing
=] Volume Control
5 [] Enable PCM Playback Path
_E Channel A Channel B
] ] Mix PCM and DSD
e
= Volume ' 60 ' 60
& 0 255 dB 0 255 dB
- Mute Control
_E B=A
T Mute CH A Mute CH B
o
%]
[} Soft Ramp Control
T BT e
DSD/DoP Status
Stuck Invalid CH A Invalid CH B Silence CH A Silence CHB Rate Error DoP Marker DoP Decoder
Figure 39 DSD Playback Tab
DS1156DB1
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6 Testing Various Use cases

Profile scripts are provided along with the plugin to allow the user to test various common use cases. The profile scripts
for CS43198 can be found in {WISCE_INSTALL FOLDER}/Profiles/CS43198. If needed, users can create their own
profile scripts to suit their requirements. Individual scripts are provided for each combination of Sample Rate and Output
Voltage level for both PCM and DSD modes. The following table shows the list of supported use cases along with
corresponding profile scripts.

Table 11 Profile Scripts

Use Case DAC mode Scripts (for CS43198) Audio Input Source
PCM Playback Master CDB_PCM_In_DAC_Master, PCM through ASP header (J25)
ASP_Master_PCM_Playback_xxx_yyy *
XxX is the sample rate
yyy is the output voltage level
PCM Playback Slave CDB_Spdif_In_CIk_External, S/PDIF (J10)
XTAL_In_ASP_Slave_PCM_Playback_xxx_yyy ?
xxx is the sample rate
yyy is the output voltage level
CDB_Coax_In_Clk_External, Coaxial (J11)
XTAL_In_ASP_Slave_PCM_Playback_xxx_yyy 2
xxX is the sample rate
yyy is the output voltage level
CDB_PCM_In_Ext_Slave PCM through ASP header (J25)
XTAL_In_ASP_Slave_PCM_Playback_xxx_yyy 2
XXX is the sample rate
yyy is the output voltage level
DSD Playback Slave CDB_DSD_In_Ext_Slave, DSD through XSP header (J26)
Slave_DSD_Playback_xxx_yyy 3
xxX is the DSD Speed
yyy is the output voltage level
DoP Playback (64fs Mode) Slave CDB_PCM_In_Ext_Slave, PCM through ASP header (J25)
DoP_DSD64_playback XTAL_Slave
CDB_Spdif_In_CIk_External, S/PDIF (J10)
DoP _DSD64 playback XTAL Slave
CDB_Coax_In_Clk_External, Coaxial (J11)
DoP_DSD64 playback XTAL_Slave
DoP Playback (128fs Mode) Slave CDB_PCM_In_Ext_Slave, PCM through ASP header (J25)
DoP_DSD128 playback XTAL Slave
Switch MCLK frequency — Switch_MCLK_Frequency —

Notes:

1. For example, if the desired sample rate is 48 kHz and desired output voltage is 1 V, then load the
ASP_Master PCM_Playback 48K_1VO0 script.

2. For example, if the incoming sample rate is 48 kHz and desired output voltage is 1 V, then load the
XTAL_In_ASP_Slave_PCM_Playback 48K_1VO script.

3. For example, if playing back DSD stream at 64 Fs and the desired output voltage is 1.7 V, then load the
Slave_DSD_Playback 64fs 1v7 script.

Table 12 Additional Profile Scripts for CS43198

Script Function
Power_Up_ HP Power up HP and ASP (for PCM/DoP playback)
Power Up HP DSD mode Power up HP (for DSD playback)
Power Down HP_PCM_mode Power down ASP and HP
Power Down HP_DSD_mode Power down HP
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6.1 Data Flow for Various Use Cases

The following sections depict the flow of data, in red, for various common use cases.

6.1.1 PCM Playback

Smart CODEC Cs43198
AIF2TX
_ | ey
®Bop N HP O >
AIFIRX {%
#{DSD_IN
PCM
N
h
SPDIF PCM/DoP DSD
Figure 40 PCM Playback Data Flow
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6.1.2 DSD Playback

Smart CODEC

AIF2TX

AIF1IRX

[

PCM

SPDIF

PCM/DoP

CS43198

PcM/

*Por_IN

DSD

Figure 41 DSD Playback Data Flow
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6.2

Measuring Dynamic Range and THD+N for the CS43198

This section describes the test setup and the procedure to measure dynamic range and THD+N for CS43198.

6.2.1

Test Program Setup

The following steps show how to setup the CDB43198 for THD+N measurement. Please make sure that the CDB43198
jumpers are set to factory default mode.

1.
2.

3.

Power up the CDB43198 by applying +5 V or VBUS through a USB connection.

Connect a cable from "Digital Serial 10" Transmitter port of an APx (e.g. APx555) to header J25 on CDB43198
board. There is no need to connect the MCLK signal.

Follow the steps described in the Quick Setup Guide to launch WISCE and load plugins.

Load the profile script CDB_PCM_In_Ext_Slave from {WISCE_INSTALL_FOLDER}/Profiles/CS43198 .

DIGITAL SENIAl 10

?’?1 fﬂ
r-—_!

%CIRRUS LOGOC'

S CQMMH‘

Figure 42 Test Setup
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6.2.2 APx Setup
The following steps show how to configure the APx for running the tests. This procedure was tested using an APx555.

1. Run the APx software. (APx500 v4.2 if using an APx555)
2. Setthe APx Output to Digital Serial and Input to Analog Balanced.
3. Set the Input Bandwidth to 20 Hz to 22.4 kHz.

Signal Path Setup

Input/Output v

]

Figure 43 APx Signal Path Setup

DS1156DB1
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4. In the Signal Path Setup panel, click on the settings button next to Connector drop down menu and configure
Digital Serial Settings as shown below.
r | Al
Output Settings (Digital Serial Transmitter) = 6] X ,‘
Configuration: Serial Transmitter [ Open... ] [ Save.. ]
» Audio « Clocks - Bit Clock Edge Sync
@ Single Data Line (TDM) Master Clk Source: Outs:
2] ] [2] Master Clk Rate: _ Ins: |Rising
() Multiple Data Lines MClk Output: on [ Invert - Logic
Channeks: B b i Bit & Frame Dir: [Out v|  Leve
I Format: |125 M Frame Clk Rate:  48.0000 kHz s Outputs:
Justification: | Left Justified MCIK/FClk Ratio: 256
Frame Pulse: | One Subframe « Frequency
Word Width: 32 [2]
Bit Depth: 24 ;~373 Dither
Bitclk pLILILILML (£
Frame P J X,
Datal p Chi. I e (VT ch [
4 n »
l Close ] [ Help
Figure 44 Digital Serial Settings
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5. To launch the Dynamic Range Measurement test, click on Project-> Add Measurement -> Meters -> Dynamic
Range - AES17. This will launch the dynamic range test screen.

File View Measurements

ENet kN VELE S

42 Project - APx500 v4.2.1 (APx555 Demo Mode)
Project = Window Help
Add Signal Path

4
4

»

-

AR QEEES R B i

Bandpass Level
CMRR
CMRR IEC

Navigator s Add Measurement All
Sequence: Sequencel - B Add Primary Result » Acoustic
) B Define New Result » Basic
& E:]oject Ed Delete » Crosstalk
Sequencer Properties... Distortion
» (& Pre-Sequence Steps 3 start Sequence
v P22 Signal Pathl 3 start Selected Signal Path o |
u Start Selected Measurement arcapiuN
3
. E ;Aeasurem;"t Seqience 3 start Sequence From Selected Measurement WeePs
equence Steps
O @ RMS Level Edit Report Properties...
g @ Gain B Edit Data Output Properties...
@ THD+N Ratio . = ‘E}‘ =
O @ Frequency [3 Sequencer Properties... j =
OO sits 5] Project Properties...
e O it Temision: (20 mm ]
» & THD+N ["] Use High Performance Sine Analyzer
» [0 Frequency Response
» [ Signal to Noise Ratio « Filters

» [ Crosstalk, One Channel Undriven
» [ Interchannel Phase

High-pass:

| Elliptic v| 20

Crosstalk, Custom

Crosstalk, One Channel Driven
Crosstalk, One Channel Undriven
DC Level

DC Level (DCX)

DIM

Frequency

IMD (DFD/MOD/SMPTE/CCIF)
Input Sample Rate
Interchannel Phase

M Add Measurement... Low-pass: |ADC passband v ——
&9 Add Signal Path o evel and Gain
v & Post-Sequence Steps i ;]22'“( (RIS s Level Ratio
ﬁid Step... Weighting: [None vl Maximum Output
®EH Report — Y -
(m]E) Dafa Output EQ: [None v] | | Channels... | Maximum Output (CEA-2006)
: - : Modulated Noise
« Device Under Test Noise (Q-peak per ITU-R BS.468-4)
Delay: 0000s Noise (RMS)
PSR
Resistance (DCX)
Verify Connections Signal to Noise Ratio
— SINAD
[b Generator il OFF ] EE
Figure 45 Launch Dynamic Range Test
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6. To run the Dynamic Range Measurement test, configure the Input Level and Bandwidth as shown below. Click on
the "Start" button to run the test. Dynamic Range values will be displayed for both channels.

<{ Dynamic Range - AES17

Figure 46 Dynamic Range Test
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7. To launch THD+N test, click on Project-> Add Measurement -> Meters ->THD+N to launch THD+N measurement

window. ,
&4 Project - APxS00 v4.2.1 (APx555 Demo Mode) T ——— |
File View Measurements Project Window Help
Bl sl =8l Add Signal Path
Navigator i Add Measurement All
Sequence: Sequencel - B Add Primary Result 4 Acoustic y 2l M EE-B-E it
= B A E Define New Result ’ Basic »
& Project Delete » Crosstalk »
2 sequencer Properties... Distortion »
» [&r Pre-Sequence Steps 3 start Sequence i Band o
v B252 Signal Pathl J start Selected Signal Path 5 ; nopass -ove
v ¥ 5 Signal Path Setup 3 Sstart Selected Measurement sercePtua ¥ CMRR
»
£ Measurement Sequence 3 start Sequence From Selected Measurement il CMRRIEC
> [Er Sequence Steps - i = Crosstalk, Custom
g : 2:?: kel Ed!t Repork Propecties.. . Crosstalk, One Channel Driven
O @ THD+N Ratio E Edit Data Output Properties... j =l Crosstalk, One Channel Undriven
D@ Frequeney [] Sequencer Properties... et DC Level
0O sits [ Project Properties... DC Level (DCX)
L1 Enor Rape Termination: |200 kohm DIM
» [0 Level and Gain ic Ra AES1T
» & THD+N ["] Use High Performance Sine Analyzer :ynamx nge -
» [0 Frequency Response requency
» [ Signal to Noise Ratio - Filters IMD (DFD/MOD/SMPTE/CCIF)

» [ & Crosstalk, One Channel Undriven High- Eliptic 21 20 1z Input Sample Rate
» [J& Interchannel Phase

Interchannel Phase
Add Measurement... Low-pass: | ADC passbhand v

+ . Level and Gain
e Bandwidth: 224k 48 kHzSR) |

v [ Post-Sequence Steps Level Ratio
Add Step... Weighting: [None v] Maximum Output
g:f:gutput EQ: [None v] E‘ e Maximum Output (CEA-2006)
: - ) Modulated Noise
» Device Under Test Noise (Q-peak per ITU-R BS.468-4)
Delay: 00005 Noise (RMS)
PSR
Resistance (DCX)
Verify Connections Signal to Nolse Ratio

SINAD

[ Sosmentoc i o |

Figure 47 Launch THD+N Test
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8. To run THD+N test, configure the Input Level and Bandwidth as shown below. Click on the "Generator" button to
run the test. THD+N ratio will be displayed for both channels. THD+N ratio is typically displayed in Percentage (%).
To display the values in dB, select "dB" from the drop down menu next to Unit on top of the display.

< THD+N

FEEEEEEE T

Chl

Figure 48 THD+N Measurement Settings
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6.2.3 Measuring Dynamic Range for the CS43198

To measure dynamic range in WISCE click File->Load and select XTAL _In_ASP_Slave_ PCM_Playback 48K _1v7.txt file
from {WISCE_INSTALL_ FOLDER}/profiles/CS43198 to configure CS43198 for audio playback in Slave Mode. Note, this
method only works when measuring the CSP device. The QFN device (with mono output) does not interface easily with
the CDB-HDR-MEAS board.

6.2.3.1 Measuring Dynamic Range
The following steps show the procedure to measure dynamic range.

Place a jumper connecting the 600-Q load on J15.

Place a jumper connecting the 600-Q load on J4.

Connect a headphone cable between CSP-AOUT(J1) and the input of the CDB-HDR-MEAS.

Power up the CDB-HDR-MEAS board with £15V and GND.

For each channel, connect a cable between the BNC jacks (Left Channel, Right Channel) and Balanced port on
Analog Inputs 1 and 2 on the APx.

agrwnE

........

: COBHDR [ '_“
.o LR | W |

Figure 49 Dynamic Range Setup for CS43198
6. Configure APx and run Dynamic Range Measurement test as described in section 6.2.2.
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6.2.4 Measuring THD+N for the CS43198

To measure THD+N in WISCE click File->Load and select XTAL _In_ASP_Slave_ PCM_Playback 48K _1v7.txt file from
{WISCE_INSTALL_FOLDER}/profiles/CS43198 to configure CS43198 for audio playback in Slave Mode.

6.2.4.1 Measuring THD+N on CSP Device

The following steps show the procedure to measure THD+N.

1. Place a jumper connecting the 600-Q load on J15.

2. Place a jumper connecting the 600-Q load on J4.

3. Connect a headphone-RCA or headphone-BNC cable between CSP-AOUT(J1) and the Balanced port on Analog
inputs 1 and 2 on the APX.

Audio Precision

. .‘°$1

-
I 533

S .':"
y @ -

T saiamnne

.

ADVANCED DIGITAL 1O
- = — -

PIGITAL BERIAL 1O

Pr—

i
;\ IRRUS LOGIC
\ oMM

-

Figure 50 THD+N Measurement for CS43198 CSP
4. Configure APx and run THD+N Measurement test as described in section 6.2.2.
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6.2.4.2 Measuring THD+N on QFN Device
The following steps show the procedure to measure THD+N.
1. Place a jumper connecting the 600-Q load on J17.

2. Place a jumper connecting the 600-Q load on J31.
3. Connect a XLR cable between QFN-OUT(J60) and the Balanced XLR port on Analog input 1 on the APX.

Audio Precision

ANALOG INPUT 1

ANALUG UULIFUL I =
rFay

~ A :‘m-'

+ \ 230 Vpk
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Figure 51 THD+N Measurement for CS43198 QFN

4. Configure APx and run THD+N Measurement test as described in section 6.2.2.
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6.3 Measured Results

This section shows some measured dynamic range and THD+N results from the CDB43198-GBK Kkit.

6.3.1 Test Waveforms

All test waveforms were generated using the APx Waveform Generator Utility that can be found on the Audio Precision

website.
Table 13 Test Waveforms
Test Type Waveform Name Sample Rates Resolution Channels
THD+N Reference Level (0 dB) 44.1 kHz 24 bit 2
DNR Dynamic Range (1 kHz) 44.1 kHz 24 bit 2

6.3.2 THD+N Results

The table below lists measured THD+N results using the test waveforms under varying load and full-scale voltage

conditions.

Table 14 Measured THD+N Results

Output Load (RL) Full Scale Voltage (VRMS) Channel Datasheet Spec (Typical) Measured Result *
10k 17 A -113.9dB
B -113.6 dB
XLR -114.4dB
600 1.7 A -113.4 dB
B -113.7 dB
XLR -114.9dB

Notes:

1. Refer to CS43198 data sheet for test conditions

6.3.3 Dynamic Range (DNR) Results

The table below lists measured DNR results using the test waveforms under varying load and full-scale voltage

conditions.
Table 15 Measured DNR Results
Output Load (RL) Full Scale Voltage (VRMS) Channel Datasheet Spec (Typical) Measured Result?
600 1.7 A 129.0dB 2
B 129.1 dB ?
XLR 131.5dB
Note:
1. Refer to CS43198 data sheet for test conditions
2. Tested with CDB-HDR-MEAS Board
7 Revision History
Revision Changes
DB1 « Initial release
AUG '18
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Contacting Cirrus Logic Support
For all product questions and inquiries, contact a Cirrus Logic Sales Representative.
To find one nearest you, go to www.cirrus.com.
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