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Read This First

About This Manual

This document provides the information needed to set up and operate the DEM-DAI3168A EVM
evaluation module, a test platform for the 24-bit, 96/192-kHz, 6-in/8-out PCM3168A audio codec. For a
more detailed description of the PCM3168A , refer to the product data sheet available from the Texas
Instruments web site at http://www.ti.com. Support documents are listed in the section of this guide
entitled Related Documentation from Texas Instruments.

How to Use This Manual

Throughout this document, the abbreviation EVM and the term evaluation module are synonymous with
the DEM-DAI3168A EVM. The abbreviation DUT refers to the PCM3168A device. Unless specifically
noted, the information presented in this manual applies to the PCM3168A.

describes the hardware setup guide for the EVM, including the necessary information required
to configure the EVM switches and jumpers for product evaluation.

explains how to use the software provided with the DEM-DAI3168A EVM for controlling the
PCM3168A.

includes the EVM electrical schematics, printed circuit board (PCB) layouts, and the bills of
material for both the DEM-DAI3168A and the DEM-DAI/MCODEC.

Information About Cautions and Warnings
This document contains caution statements.

CAUTION

This is an example of a caution statement. A caution statement describes a
situation that could potentially damage your software or equipment.

The information in a caution or a warning is provided for your protection. Please read each caution and
warning carefully.

Audio Analyzer, PSIA-2722 are trademarks of Audio Precision.
Microsoft, Windows are registered trademarks of Microsoft Corporation.
SPI is a trademark of Motorola, Inc.

12C, 1°S are trademarks of NXP Semiconductors.

All other trademarks are the property of their respective owners.
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Related Documentation From Texas Instruments

The following document provides information regarding Texas Instruments integrated circuits used in the
assembly of the DEM-DAI3168A EVM. These documents are available from the [TT web sitd. The last
character of the literature number corresponds to the document revision that is current at the time of the
writing of this document. Newer revisions may be available from the Tl web site at htip://www.ti.com] or
call the Texas Instruments Literature Response Center at (800) 477—8924 or the Product Information
Center at (972) 644-5580. When ordering, identify the document(s) by both title and literature number.

Data Sheet Literature Number
Product data sheet
DIR300] Product data sheet BLESTY]
DIT409g Product data sheet EBOSZ25H
[[USB341J Product data sheet BLLS5193
Product data sheet
DBPAZ134 Product data sheet

If You Need Assistance

If you have questions regarding either the use of this evaluation module or the information contained in the
accompanying documentation, please contact the Texas Instruments Product Information Center at (972)
644-5580 or visit the Tl web site at [yww.fi.com.

FCC Warning

This equipment is intended for use in a laboratory test environment only. It generates, uses, and can
radiate radio frequency energy and has not been tested for compliance with the limits of computing
devices pursuant to subpart J of part 15 of FCC rules, which are designed to provide reasonable
protection against radio frequency interference. Operation of this equipment in other environments may
cause interference with radio communications, in which case the user at his own expense is required to
take whatever measures may be required to correct this interference.

Trademarks

All trademarks are the property of their respective owners.
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EVM Hardware

The DEM-DAI3168A is a complete evaluation platform which consists of the DEM-DAI/MCODEC and the
DEM-PCM3168A boards for the PCM3168A, a 24-bit, 96/192-kHz, 6-in/8-out audio codec. All necessary
connectors and circuitry are provided in order to interface with a range of audio test systems and
commercial audio equipment.

Topic Page
% R =1 (o Tod [Q DI F=To | =11 1| 17
A U =t 17
1.3 EVM Package Contents and Required ItemsS[..oooeeeieeeeeeeeeeeeennne... 13
N ETe il (o [S) £ Ta (=T | T 14
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1.1 Block Diagram
shows a block diagram of the DEM-DAI/MCODEC with the DEM-PCM3168A (DUT
daughterboard).
reeeee——— I
|
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I (@) &?018/1803) INTT, INT2 CH1 CH2 CH3 CH4 CH5 CHe6 CH7 CH8 |
|
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: S'(:,L|J-1Goi;o oror oo and Low-Pass Filter I
| t ¢+ ¢+ ¢+ 4 4 ¢ ¢
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s DouT Clock DOUT4
| PsiaMCKTX 10 e AC 1350 and  [Bouts Daughterboard I
| {5507) Selector - SELECT [DOUT2 Data DOUT2 |
: = %ﬁ (JP302) (SW304) rdoﬂ1 PI/?’( :S(O;g;é |
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! / our oo |12 | !
| DUT RESET |
| SPOEQUT | I N N O B I I
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| Opt w311 DATA |
BCK/LRCK
- A A
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I N 1
I N4 |
I ADC Analog Output (Single-Ended) |
|
-
Figure 1-1. DEM-DAI/MCODEC Block Diagram
1.2 Features
The DEM-DAI3168A has the following features:
» Evaluation module for the PCM3168A 6-input, 8-output multi-channel codec
» Easy sound demonstration and evaluation through S/PDIF input/output
» Software control capability by application software; hardware control capability without application
software
» Input/output with buffer and termination to easily connect with external PCB/system, signal generator,
or analyzer
12 EVM Hardware SBAU150-April 2009
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1.3

13.1

1.3.2

133

EVM Package Contents and Required Items

Electrostatic Discharge Warning

Many of the components on the DEM-DAI3168A EVM are susceptible to damage by electrostatic
discharge (ESD). Customers are advised to observe proper ESD handling precautions when unpacking
and handling the EVM, including the use of a grounded wrist strap at an approved ESD workstation.

CAUTION

Failure to observe ESD handling procedures may result in damage to EVM
components.

EVM Package Contents

Upon opening the DEM-DAI3168A EVM package, ensure that the following items are included:
+ Motherboard: DEM-DAI/MCODEC (1)
» PCMS3168A Daughterboard: DEM-PCM3168A (1) (previously mounted on motherboard)

Note: The complete software tool suite, including the application software for the EVM, TUSB3410
driver, and related documents can be downloaded from the [T web siid at htip://www.ti.com].

If either item is missing, please contact the Texas Instruments' Product Information Center nearest you to
inquire about a replacement.

Required Items

These additional items are required for proper EVM operation and are not included with the EVM package.
* Regulated power supplies (+5V, 1 A, and +15V, 1 A)
» Power-supply cable (with banana plug connector)
e Microsoft® Windows® OS PC with USB port
— Configured with Windows 98SE, ME, 2000, or XP operating system
* USB cable (with A-B Connector)
» Measurement equipment (such as Audio Analyzer™)

SBAU150-April 2009 EVM Hardware 13
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1.4.1 Power-Supply Connection and Configuration

Three power supplies are required to operate this EVM: 15 V, =15V, and 5 V, are required. A regulated
power supply is necessary for proper operation and in order to maximize performance. Power supplies are

connected at the banana jacks as illustrated in Figure 1-2.
Orange: +15 V
Red: 5V Green: 0V
Black: 0 V Blue -15V
A A\
f | r \

, A% [0
00 o L 0000000000000
00 PO000GCO00LC0LGGLE (
4 000000000000 E
5 &)
2 O © i 0
3 =

srazo ) e 0 .

emsloo ) 2

(o0 )

co 3 s

0[]
e R soa
:

Figure 1-2. Power-Supply Connection and Configuration
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1.4.2 Analog and S/PDIF 1/0 Configurations
illustrates an example connection of a digital signal through an S/PDIF port. If a four-wire PCM
connection of SCK, BCK, LRCK, and DATA is desired, making an external connection with circled part E
of is necessary instead of making external connections with parts A and B. Refer to the

appropriate schematic diagram (see for details of the actual connection. Audio input/output is
available as a default condition by supplying power and connecting the points indicated below:

S/PDIF input (DAC digital input)

S/PDIF output (ADC Digital output)

DAC analog output (CH1-CHB8)

ADC analog input (CH1-CH8)

Four-wire PCM Interface (SCK, BCK, LRCK, DIN/DOUT) connection (left side: with buffer; right side:
without buffer)

These areas correspond to those shown in Figure 1-3.

moowp

Figure 1-3. Analog and S/PDIF I/O Configurations

SBAU150—April 2009 EVM Hardware 15
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1.5 Hardware Description and Configuration Control
shows the hardware description and default configuration of the motherboard.

Figure 1-4. Hardware Description and Configuration

The areas indicated by letters the correspond to are:

USB interface and controller

DIR (S/PDIF IN) and master clock generator

DIT (S/PDIF OUT) and channel status setting

Data path control and DUT reset

Buffer and termination for external clocks and data I/Os

Power-supply inputs (5 V and 15 V)

. Differential to single-ended converter with low-pass filter (LPF) for digital-to-analog converter (DAC)
DUT daughterboard

Single-Ended to differential converter with LPF for analog-to-digital converter (ADC)
Analog input for ADC

Analog output for DAC

ReCIOTMMOUO®R

16 EVM Hardware SBAU150—April 2009
[Eubmit Documentafion FeedbacH



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBAU150

13 TEXAS
INSTRUMENTS

www.ti.com Hardware Description and Configuration Control
1.5.1 Clock and Function Control Block
shows the clock and function control blocks highlighted.

Instruments
= s DEM-DAI/NCODEC

ERROR

- FMTI o
= ro FuTo

=
o
-

|

DIR STATUS INDICATOR

J 0l \ i P:
; wsouRce| » S
a0, ESEIEAENS TOUFFER|  REGE| purrER POWER SUPRIIR]

Figure 1-5. USB Control Block

A. USB Type B Connector (CN101)

When the application software is used in software control mode, a USB cable from the PC is
connected to the EVM. If the PCM3168A default setting is used, a PC connection is not required even
if software control mode(SPI™ or 1°C™) is selected. Additionally, if hardware control mode is selected,
a connection with PC is also not required.

B. Switch for DUT Configuration and Control in Hardware Control Mode (SW101)

This switch is used for the DUT configuration and control in hardware control mode. When SPI
software control mode is selected, all switches F1 through F4 should be set to OFF. When software
control mode I2C is selected, F1 and F4 of SW101 should be set according to the appropriate 1°C
address as shown in [Table 1-7], and the address of the application software (refer to Eection 2.2) must
be same as the 12C address selected from [Table 1-1.

C. Jumper for Control Circuit at Software control mode (JP101, JP102)

For hardware control mode, all jumpers should be open. In SPI software control mode, all jumpers
should be closed. In I°C software control mode, the jumpers MDO1 and MS1 should be open.

Table 1-1. SW101: I°C Address Setting

F1 F4 12C ADDRESS (ADR 1,0)
L L 00
L H 01
H L 10
H H 11
SBAU150-April 2009 EVM Hardware 17
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1.5.2 DIR Block

$ L .
: X20F=—"al Kkn (& ;
T ——— ENZUQ i 1
A ] Eu O
) nes

R205  R210
R208

‘e

The DIR block features these sections (letters correspond to indicators shown in Eigure 1-6).

A.

B.

S/PDIF optical input connector (U201)

This connector is used to receive input data to the DAC in parallel with a coaxial connector.
Switch for S/PDIF input selection (SW202)

This switch is used to select either an optical or a coaxial connection.

Switch for DIR data format and SCKO selection (SW201)

These switches are used to select the desired data format and SCKO ratio to sampling frequency (fs)
of DIR. The default setting is I’S™ format and 512 f5 SCKO.

Switch for DIR mode selection (SW203)

This switch is used to select the clock source for the DIR clock output, SCKO. PLL or AUTO must be
selected in order to distribute the recovered clock by DIR as the system clock for DUT.

LED indicators to show DIR condition (D201-D205)

These LEDs indicate the DIR operating condition. If the Error LED is off, this state indicates that the
DIR is locked to S/PDIF input, as summarized in [Table 1-2.

Table 1-2. Error LED Truth Table
Error LED State DIR Operating Condition

On, in red No signal or unlocked
Off Locked to S/PDIF

S/PDIF coaxial input connector (CN201)
This connector is used to receive input data to the DAC in parallel with an optical connector.

. Jumper of crystal oscillator setting for DIR9001 (CN202)

This jumper is used to stop the DIR9001 crystal oscillator from closing. The DIR9001 decoding
operation is possible even if the crystal oscillator is stopped. Note that it is recommended to stop the
crystal oscillator when performing a sound evaluation.

18 EVM Hardware SBAU150—April 2009
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1.5.3 Master Clock Source Block
illustrates the master clock source block.

The master clock source block has these features (letters correspond to indicators shown in Figure 1-7):

A.

4 PSIARX /0 ~ ' ~CEE
L) 't T 1 g3os

EXT.

R ey =

C R:::u
% &R 5y307 ania®

Ri14

SSCK2 IN - SCK1 IN

CH302
®)

¥ HD!
TR319 TP318 SIE":-‘
OO P

0 0 L

Figure 1-7. Master Clock Source Block

External SCK input connectors (x 2) (CN301, CN302)

These are used to input external clocks as SCKs of the EVM in place of the DIR clock output or the
onboard PLL clock output; 3.3 V LV-TTL with 50-Q termination is available.

Master Clock 1/0 for PSIA-2722 (CN304, CN305, JP304, JP305)

This 1/O is used to connect with Audio Precision PSIA-2722™ or other circuits. A 3.3-V LV-TTL level
and Thevenin termination are available on CN303 for PSIA Tx and on CN304 for PSIA Rx, and
input/output configuration can be set through JP304 for CN303 and JP305 for CN304 (open: input;
close: output).

PLL1707 master clock generator (U301, SW301)

An audio clock of 256 f5/384 f5 or 512 f5/768 fg can be generated from a 27-MHz crystal resonator.
The default setting is 48 kHz 512fg (FS1: Off, FS2: Off, SR: On).

SCK1 clock source selection (JP302)

These jumpers are used to select the SCK1 source distributed for the PCM3168A. Default setting is
DIR selected.

SCK2 clock source selection (JP303)
These jumpers should be open for general evaluation of this EVM .

SBAU150-April 2009 EVM Hardware
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1.5.4 DIT Block

www.ti.com

shows the DIT block.
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Figure 1-8. DIT Block
The DIT block has these features (letters correspond to indicators shown in Figure 1-8):

A. S/PDIF output connector (U315, CN305)

These connectors are used to output ADC conversion data. Optical and coaxial connections are
available simultaneously without any additional setting.

B. SCK dividing ratio selection for DIT (HDR302)
This jumper is used to select the SCK dividing ratio for DIT. If 256 fg, 384 fg, or 512 fs is selected for
SCK, the dividing ratio should be 1/1. If SCK is greater than 512 fg, a divider circuit can be used.

C. SCK source clock selection for DIT (HDR301)

This jumper is used to select the SCK source clock distributed for DIT. In general, SCK1 should be
selected.

D. Mode control method selection for DIT (HDR303)

This jumper is used to select the DIT mode (master or slave) control method, SW302, or application

software. If SOFT is selected, its setting is configured by the application software; if HARD is selected,
the configuration is set with SW302.

E. Function setting for DIT (SW302, SW303)

SW302 is used to select the SCK frequency, data format, and set the master/slave mode selection.
The default setting for SW302 is master, SCK = 512 fs, and 1°S format.

SW303 is used to set the channel status data. This switch can be left as is for a general evaluation of
the PCM3168A. To use this switch, refer to the DIT4096 product datd for details.

20 EVM Hardware SBAU150—April 2009
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1.5.5 Buffer and Termination Block
The Buffer Control block is illustrated in Figure 1-9.

. “R4B] l42 e
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Figure 1-9. Buffer Control Block

The areas indicated by letters that correspond to are:
A. Extended connector for mode control (CN409)
This connector is not mounted and should be unconnected for standard/general evaluation.
B. Control method selection for setting the signal direction of the LRCK/BCK buffer (HDR102, HDR103)

These headers are used to select the signal direction control method of the LRCK/BCK buffers. When
SOFT is selected, the signal direction is set according to the master/slave mode selection for the
ADC/DAC of the PCM3168A. When HARD is selected, the signal direction is set by SW103, as
explained in Q.

C. Buffer direction setting switch (SW103)

This switch sets the direction of the LRCK/BCK buffer with independent control of the ADC/DAC. If
HARD is selected by HDR102/HDR103 (as discussed in B)), this switch is available. This switch should
be set opposite of the PCM3168A master/slave mode setting, because the M/S indication on the EVM
means the direction of the DIR/DIT side. The DA switch is for setting the direction of LRCKDA/BCKDA,;
the AD switch sets the direction of LRCKAD/BCKAD.

SBAU150-April 2009 EVM Hardware 21
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1.5.6 DUT Reset and Mode Control Block

The DUT Reset and Mode Control block are presented in [Figure 1-10.
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Figure 1-10. DUT Reset and Mode Control Block

The areas indicated by letters that correspond to are:

A.

EXT Reset input (JP401)

This input connects with an external reset signal source. This reset is performed in parallel with a reset
by the application software and a reset by the DUT reset switch (explained in @) with an OR function.

B. PCM3168A MODE pin setting (HDR425)
This jumper sets the PCM3168A MODE pin. The default setting is SPI software control mode. DIFF
and SE represent differential and single-ended (respectively) hardware control mode; 1°C is for another
software control mode. In hardware control mode, JP101/102 should all be open; configuration control
is done through SW101. Because the PCM3168A accepts a mode change at reset, the DUT reset
must be performed after a mode change.

C. DUT Reset switch (SW401)
This switch forces only the PCM3168A device to be reset. This reset is done in parallel with a reset by
the application software and an external reset (explained in [) with an OR function. A power-on reset
function is also available. When the PCM3168A mode is changed by HDR425, a DUT reset must also
be performed.
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1.5.7 Peripheral Circuit Reset Block
shows the Peripheral Circuit Reset block.
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Figure 1-11. Peripheral Circuit Reset Block
The areas indicated by letters that correspond to are:

A. Reset switch for DIR and DIT (SW305)
This switch is used to reset the DIR and DIT circuits. Because a power-on reset feature is available,
using this switch is generally not needed.

B. Reset switch for USB and MCU (SW102)
This switch is used to reset the USB and MCU circuits. Because a power-on reset feature is available,
using this switch is generally not necessary. If this switch is used after a connection between the
application software and the EVM is made, the connection is no longer available, and pushing the
Reconnect button in the application software is required.
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1.5.8 Audio Data Path Control Block

The PCM3168A has a 6-channel ADC and an 8-channel DAC. However, the S/PDIF receiver and
transmitter allow processing only one pair of stereo input and output signals, respectively. On the
DEM-DAI3168A evaluation board, S/PDIF input data can be shared among four pairs (maximum) of stereo
digital input signals to the 8-channel DAC. Additionally, S/PDIF output data can be selected from one of
the three pairs of stereo digital output signals from the 6-channel ADC.

These S/PDIF signal path controls can be set either by switches or the application software. Selection of
switches or the application software is done through SW204.

¢ SW204 = HARD: S/PDIF signal path is controlled by SW205/304.

¢ SW204 = SOFT: S/PDIF signal path is controlled by the application software.

Control details at HARD mode is described in Figure I-17. Control details for SOFT mode are discussed
with regard to Figure 1-13.
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Figure 1-12. Audio Data Control Block
The areas indicated by letters that correspond to are:

A. Data path control method selection (SW204)

This switch selects the data path control method, either through SW205/304 or the application
software. The default setting is HARD.

Hardware Control
The data path control by SW205/304 is available if HARD mode is selected by SW204.
B. Input data selection for DIT (SW304)

This switch selects which ADC conversion data of DOUT1 to DOUT4 is input to DIT. The table in left
circle of shows the relationship between the setting of SW304 and the data path.
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C. Input data control for DAC/DUT (SW205)
This switch controls the input data for DAC/DUT. SW1-4 corresponds with DIN1-4, respectively.
* ON: DIR data to DINx
* OFF: Low level to DINXx.

shows the window for audio signal routing via software control.
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Figure 1-13. Audio Signal Routing by Software Control

Software Control
Data path control by application software is available if SOFT mode is selected by SW204.

A. Selection of DIN data (that is, DAC input)
This checkbox selects which PCM3168A DIN data are connected with the DIR output. The default
setting is for all of DIN1-4 to accept DIR output.

B. Selection of DOUT data (that is, ADC output)

This checkbox selects which PCM3168A DOUT data are connected with the DIT input. The default
setting is DOUTL.
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1.6 Switch Settings

Note: Throughout this document, shaded cells in tables indicate default settings.

1.6.1 SW101 for PCM3168A Mode Control in Hardware Control Mode
[Fable 1-3, [Table 1-4, and [Table 1-§ summarize the settings for SW101 in a variety of modes.

Table 1-3. SW101 (1, 4): PCM3168A I/F Mode and Sampling

I/F Mode Sampling Mode
MD1 (F1) MDO (F4) ADC DAC ADC DAC
OFF OFF Slave Slave Auto Auto
OFF ON Master, 512 fS Slave Single Rate Auto
ON OFF Master, 384 fS Slave Dual Rate Auto
ON ON Master, 256 fS Slave Dual Rate Auto

Table 1-4. SW101 (3): PCM3168A FMT

FMT (F3) Description
OFF 1°s
ON 12S TDM

Table 1-5. SW101 (2): PCM3168A De-Emphasis

DEMP (F2)

Description

OFF

De-emphasis Disable

ON

44.1-kHz De-emphasis Enable

Note: When software control mode (SPI) is selected, SW101 should be set to OFF. When software
control mode (I°C) is selected, the 12C slave address can be changed through F1 and F4 of
SW101. These values must be consistent with the I2C address in the application software.

26 EVM Hardware
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1.6.2 SW201, SW202, and SW203 for DIR9001 Operation Control

Switch Settings
through summarize the options for SW201, SW202, and SW203 with regard to
DIR9001 operation control.

Table 1-6. SW201: DIR9001 SCK Control
PSCK1 PSCKO Description
OFF OFF 128 fg
OFF ON 256 fg
ON OFF 384 fg
ON ON 512 fg
Table 1-7. SW201: DIR9001 Format Control
FMT1 FMTO Description
OFF OFF 16-bit, Right-justified
OFF ON 24-bit, Right-justified
ON OFF 24-hit, Left-justified
ON ON 24-bit, 1°S

Table 1-8. SW203: DIR9001 CKSEL Control

Position Description
XTI source, DATA =L (Not
XTI
recovered clock)
PLL source (Recovered clock
PLL . : .
from incoming bi-phase)
AUTO Depends on PLL state (Lock:

PLL, Unlock: XTI)

Table 1-9. SW202: S/PDIF Input Selection for DIR9001

Position Description

Coaxial input; CN201 is selected
COAX as S/PDIF input
OPT

Optical input; U201 is selected as
S/PDIF input

SBAU150—-April 2009
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1.6.3 SW301 and SW302 for PLL1707 and DIT4096 Control

through summarize the settings for SW301 and SW302 with regard to PLL1707

and DIT4096 operating controls.

Table 1-10. SW301 (3): PLL1707 Sampling Rate

SR

Description

OFF

Standard (256 fs/384 fs)

ON

Double (512 f5/768 fs)

Table 1-11. SW301 (1, 2): PLL1707 Frequency Control

Description
FS1 FS2 fs (SCKI 256 f5/SCKI 384 fg)
OFF OFF 48 kHz (12.'\2AE|3_|82;\/|H2/18.432
OFF ON 32 kHz (8.192 MHz/12.288 MHz)
ON OFF 44.1 kHz (11.?/'83;3)MH2/16.9344
ON ON Reserved
Table 1-12. SW302 (2, 3): DIT4096 Format
FMT1 FMTO Description
OFF OFF 24-bit, Left-justified
OFF ON 24-hit, 1°S
ON OFF 24-bit, Right-justified
ON ON 16-bit, Right-justified
Table 1-13. SW302 (4, 5): DIT4096 SCK
CLK1 CLKO Description
OFF OFF Unused
OFF ON 256 fg
ON OFF 384 fg
ON ON 512 fg

Table 1-14. SW302(1):DIT4096 Master/Slave

M/S

Description

OFF

Slave

ON

Master

Note:

DIT4099 product data sheet.

SW303 is used to set the CS/V/U bits of the DIT4096. For complete details, refer to the

EVM Hardware
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1.6.4 SW204, SW205, and SW304 for Data Path Control

through describe the options for SW204, SW205, and SW304 with regard to data
path control.

Switch Settings

Table 1-15. SW204: Data Path Control Method Selection

CONTROL Description
SOFT Data path control is set by application software
HARD Data path control is set by SW205 for DAC and
SW304 for ADC

Table 1-16. SW205: DAC Data Path Control

DIN1 DIN2 DIN3 DIN4 Description
ON DIN1: DIR DOUT |
a—— X X X -
OFF DIN1:Low Fixed
ON DIN2: DIR DOUT |
X EE——— X X -
OFE DIN2: Low Fixed
ON DIN3: DIR DOUT |
X X X :
OFF DIN3: Low Fixed
ON DIN4: DIR DOUT |
X X X -
OFF DIN4: Low Fixed
Table 1-17. SW304: ADC Data Path Control
1 2 Description
OFF OFF DOUTL1: DIT SDATA
OFF ON DOUT2: DIT SDATA
ON OFF DOUTS3: DIT SDATA
ON ON DOUT4: DIT SDATA

SBAU150—-April 2009
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1.6.5 SW102, SW305, SW401 for RESET/SW103, HDR425 for DUT

shows the options for SW102, SW305, and SW401 with regard to Reset control.
and describe SW103 with regard to the master or slave data path direction and HDR425 with
regard to PCM3168A MODE pin configuration, respectively.

Table 1-18. SW102, SW305, and SW401: RESET Control

SW102 SW305 SwW401 Description
ON/OEF X X USB and MCU reset
control
DIR and DIT reset
X ON/OFF X control
X x ON/OEF DUT (PCM3168A) reset
control
Table 1-19. SW103: Master/Slave Data Path Direction Control
AD DA Description
DUT (PCM3168A): Master, EVM (DIT):
OFF (S) X Slave for ADC data
DUT (PCM3168A): Slave, EVM (DIT):
R 2 Master for ADC data
DUT (PCM3168A): Master, EVM (DIT):
X OFF (S) Slave for DAC data
DUT (PCM3168A): Slave, EVM (DIT):
X SALEy Master for DAC data

Table 1-20. HDR425: PCM3168A MODE Pin Setting
1’c DIFF SE SPI Description

OPEN OPEN OPEN SHORT Software contrSoFI’Imode through
Hardware control mode with

OPEN OPEN SHORT OPEN differential input ADC
Hardware control mode with

OPEN SHORT OPEN OPEN single-ended input ADC

SHORT OPEN OPEN OPEN Software cont:g(l:mode through

30 EVM Hardware
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EVM Software

This chapter describes the function and usage of the application software for the DEM-DAI3168A EVM
and PCM3168A.

Topic Page
2.1 Application Software OVervieW[o.o.ooeeeieieeeeiieieeeeeeiiieaeaeeeininene. 32
2.2  Application Software Configuration and Troubleshooting[.............. 34
2.3 Application Software Operation[......c.oveeeeeeeeeeeeeeeieieieeeeeeeaeaeanenene. 34
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2.1 Application Software Overview
2.1.1 Background Information
* What is the application software available for this device?
— This software is used to write and read PCM3168A register settings from a Windows-based PC.
*  Which versions of Windows OS are supported?
— This software operates on Windows 98SE, ME, 2000, or XP.
* What type of evaluations are this application software required for?

— This software is required when evaluation of the PCM3168A is done with either register control
through SPI or over an I°C serial control interface. This software is not required for evaluation with
the device in its default condition even if SPI or 1°C control mode would be used in the end
application. In the case of hardware control mode selection, this software is not required.

» How is the evaluation board (EVM) connected to the PC?
— Connection is made via a USB interface (USB version 1.1 or 2.0).
» What is the software installation sequence?

— First, install the virtual COM port driver software for the TUSB3410. Then, the DEM-DAI3168A

application software should be installed.
2.1.2 Setup Before Using Application Software
Follow these required steps before using the application software.

Step 1. Software Installation

Download these software tools from the PCM3168A product foldef on the Tl web site.

e Virtual COM port driver software (that is, the USB driver software) for the TUSB3410

« Application software for the DEM-DAI3168A

Step 2. Installation Procedure for Virtual COM Port Driver Software

Refer to the documentation in the downloaded file (Virtual COM Port Driver Installation Instructions.pdf;

also available at htip://focus.ti.com/docs/ioolsw/folders/print/tusbwinvcp.himl)

Step 3. Installation Procedure for Application Software

There is no installer software required. Copy the downloaded application software folder to the desired

local folder. To uninstall the software, delete the local folder.

2.1.3 Software Launching Procedure
Note: This procedure is very important in order for the DEM-DAI3168A to be properly detected by
the PC.
Step 1. Set HDR425 on the DEM-DAI3168A to SPI mode. (If you prefer to use 1°C mode, set
HDRA425 to I1°C mode.)

Step 2. Turn on the power supply for the DEM-DAI3168A.

Step 3. Connect the USB connector on DEM-DAI3168A to the PC.

Step 4. Launch the application software ( that is, EVM3168.exe). The default control mode for the

application software is SPI; if you prefer to use 1°C mode, change the control mode setting to

I2C, and then push the Reconnect button in the application software. After that, the preferred

setting (SP!I or 1°C mode) is stored on the PC for both the DEM-DAI3168A and the software.
32 EVM Software SBAU150—April 2009
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Error Message at Software Launching

If the DEM-DAI3168A is not correctly detected by the application software, the error message shown in
will appear on the PC. After pushing OK, the application software will launch with an
indication of No EVM in red, and controlling the DEM-DAI3168A is impossible. In this case, check the
USB connection between the DEM-DAI3168A and PC, and the power-supply connection and voltage;
unplug and reconnect these cables as needed, then try launching the software again by pushing the
Reconnect button.

@ Mo EWM wasz found

Figure 2-1. Error Message at Software Launch

2.1.4 Serial Control Selection of I>’C/SPI

Serial Control (SPI/I°C)

The PCM3168A supports both I1°C and SPI serial control interfaces. The DEM-DAI3168A application
software also supports both interfaces under the following guidelines. (Note that the default setting is
SPI for both the EVM and application software.)

Interface Setting on DEM-DAI3168A
After setting the desired interface mode by HDR425, reset the PCM3168A by pressing SW401 or
powering on the EVM.

Interface Setting on Application Software
The interface mode setting is available as part of the application software GUI. After setting the desired
mode using the GUI, push the Reconnect button.

Error Message at Different Setting Between Software and EVM

When SPI mode is set in the software and 1°C mode is set on the EVM, no error message will be
shown on the PC. However, when I12C mode is set in the software and SPI mode is set on the EVM, an
error message window will be displayed.
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2.2 Application Software Configuration and Troubleshooting
2.2.1 USB Connection Recognized
The window shown in appears when the PC recognizes the USB connection between the
application software and the EVM. As illustrates, the indicator displays Connected in green.

You can begin to use the application software.

:—:« EVM Controller

Fil=  Tool Help

PCM3168 EVM Controller irom Toxes ostrments

Register setting history

| DAC Operation ADC Operation DAC Attenuation
| ADC Attenuation DAC Zero f ADC Overflow Flag Audio Signal Routing
DACIADC Inteface and Sampling Mode | DAC/ADC 11D Configuration

Audio interface

DAC Master/Slave 'Slave v
DAC Serial Data Format | 24bit IS v
ADC Master/Slave 'Slave v
ADC Serial Data Format | 24hitlIS v

Sampling mode

DAC Sampling mode Auto b

ADC Sampling mode Auto v

Register direct access
Address  Data

nication and Status Interface
Address: 00
@“C -

Osp —Tr—

Reset contral
Register Reset Re-Syne HAW Reset

| MrsT | | smsT | | RESET |

Ready \ /

Figure 2-2. USB Connection Recognized
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2.2.2 USB Connection Not Recognized
If the PC does not recognize the USB connection, the software displays the screen shown in Figure 2-3. If

the indicator shows No EVM in red, push the Reconnect button. If the problem continues, check the
following items.

Are the power supplies correctly distributed for the EVM?

Is the EVM properly connected to the PC?

Is the USB port on the PC active?

Is the USB (Virtual COM Port) driver software correctly installed on the PC?

Is SPI/I°C mode coincident between the application software and the EVM setting for the PCM3168A?

If I°C mode is selected, is the I°C slave address the same for the application software and the EVM
setting on the PCM3168A7

G EVM Controller EI L El

Fil= Tool Help

PCM3168 EVM Controller irom Texes esirments

Reagister setting history

L00000

DAC Operation ADC Operation DAC Aftenuation
ADC Attenuation | DAC Zero fADC Overflow Flag Audio Signal Routing
DACIADC Inteface and Sampling Mode DACJADC 0 Configuration

Audio interface

DAC MasteriSlave Slave L
DAC Serial Data Format .deitIIS »
ADC Master/Slave Slave v
ADC Serial Data Format | 24hitllS v

Sampling mode

DAC Sampling mode Auto v

ADC Sampling mode Auto v

Register direct access
Address Data

Interface

Address: 00
@uc
LI ==

Reset control
Register Reset Re-Syne HAW Resst

[ mrsT | | srsT | | RESET |

No EVM was found

Figure 2-3. USB Connection Not Recognized
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2.3 Application Software Operation
This section overview the various controls available in the application software.
shows the RESET and Reconnect buttons highlighted.

:—:« EVM Controller

Fil=  Tool Help

PCMI3168 EVM Controller irem Tonze Incbnemeie
Register sefting history

DAC Operation ADC Operation DAC Attenuation
ADC Aftenuation DAC Zero j ADC Overflow Flag Audio Signal Routing
DACIADC Inteface and Sampling Mode | DAC/ADC 110 Configuration

Audio interface

DAC Master’Slave .Sla\re b
DAC Serial Data Format | 24bitl1S v
ADC Master/Slave Slave v
ADC Serial Data Format | 24bit 1S v

Sampling mode

DAC Sampling mode Auto v

ADC Sampling mode Auto v

Register direct access

Address Data
g)te“r:ce Address: | 00 +

S =

nand S

Ready \ / \\ /

Figure 2-4. RESET and Reconnect Buttons

Reset control FC-EVM Communic
Register Reset  Re-Syn HAY Reset

| mreT | | sraf | | RESET | Connected

RESET
This button resets the PCM3168A through its RESET pin (pin 4, RST). This function is available in
parallel with reset by pressing the DUT RESET switch (SW401) and the external reset (JP401) with
OR function. This function is equivalent to SW401, the DUT RESET switch on the EVM.

Reconnect
This button sends a reconnection request between the PC and the EVM. When the control interface
mode (I°C or SPI) or the I°C slave address changes, pushing this button is required. For recovery after
releasing the USB cable or turning off the EVM power supply, pushing this button is also required.
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highlights the control interface options.

.:';. EVM Controller E‘ e @

Fil=  Tool Help
PCMI3168 EVM Controller e
X ; - Register setting history
DAC Operation ADC Operation DAC Aftenuation
ADC Attenuation DAC Zero i ADC Overflow Flag Audio Signal Routing
DACIADC Inteface and Sampling Mode  i|  DAC/ADC 110 Configuration

Audio interface

DAC MasteriSlave Slave v
DAC Serial Data Format _24bit|l5 > ]
ADC Master/Slave Slave v
ADC Serial Data Format | 24hitllS v

Sampling mode

DAC Sampling mode Auto v
ADC Sampling mode Auto v | I | |
Register direct access
Address Data
oo oo it
Reset contral PC-EVM Communication and Status Interface

Address:

Register Resat Re-Syno HAW Reset O]+

| mrsT | | srsT | [ RESET | Connected Ospl
Feady \.._.../

Figure 2-5. Control Interface Settings

Control Interface Mode Setting Radio Button

The default setting for the software is SPI mode. The software must have the same setting as HDR425
on the EVM. When the interface setting or the I°C address changes, the Reconnect button must be
pushed.

The preferred mode setting is saved in the software .ini file (automatically generated by the application
software); thus, the same setting is applied at subsequent software startups.
I’C Address Selection

The I12C address of the EVM and the software must be the same. When the 1°C address in the software
is changed, the Reconnect button must be pushed.
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indicates the register setting history functions.

3 EVM Controller

Fil= Tool Help

PCM3168 EVM Controller irom Trvas lastrvmenes

Register setting history

DAC Operation ADC Operation DAC Attenuation
ADC Attenuation | DAC Zero J ADC Overflow Flag Audio Signal Routing 0x40, 0xC2
DACIADC Inteface and Sampling Mode DAC/ADC 110 Configuration x50, (02

Audio interface

DAC MasteriSlave Slave V‘
DAC Serial Data Format _24bit|l5 - v ‘
ADC Master/Slave Slave v‘
ADC Serial Data Format | 24bit IS V‘

Sampling mode

DAC Sampling mode 'Dual Rate V‘
ADC Sampling mode v|
Register direct access
Address Data
a0} 000 e aisssd
eset ciwjrol PC-Ev¥M Communication and Status LU o
Register R Re-Syne Reset @ nc

mrsT ) srsT | [JreEsET | Connected Ospl

Figure 2-6. Register Setting History

Register Setting History

The Register Setting history is shown as Register Address, Register Data in hexadecimal. The history
data can be downloaded as a comma-separated value (.csv)-format file; to download the file, press the
Save button. There is also an upload function available from the File menu (see Figure 2-19).

The Clear button clears the history displayed in this window.

Register Direct Access
Both functions of reading and writing any data are available.

MRST (Mode Register Reset) Button

This button initializes all of the PCM3168A register settings. After reset, the application software
settings also return to the respective default values.

SRST (System Reset) Button
This button resynchronizes the PCM3168A. Register settings are not cleared.

EXIT Button
This button exits and closes the application software.

38 EVM Software SBAU150—April 2009
Eubmit Documentafion FeedbacH



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBAU150

13 TEXAS
INSTRUMENTS

www.ti.com

Application Software Operation

The DAC and ADC interface and sampling mode tab is shown in Eigure 2-7.

G EVM Controller

File Tool Help
PCMI3168 EVM Controller
DAC Operation ADC Operation DAC Aftenuation

ation | DAC Zero
DACIADC Inteface and Sampling Mode

Flag Audio Signal Routing
DACIADC IfO Configuration

Audio interface

DAC Master/Slave Sae %
DAC Serial Data Format | 24bit IS v
ADC MasterSlave Slave v
ADC Serial Data Format | 24bitlIS v

Sampling mode

DAC Sampling mode

ADC Sampling mode

Reset cantrol PC-EVM Communication and Status
Register Reset Re-Syne HAN Reset

[ MRST | [ SRST ] IRESE‘I‘I Connected

Burr-Brown Products
from Texas Instruments

Reqgister setting history

Register direct access

Address Data
[u}mu\ i’umu\ Em
I(:;T;ce N:Idress:|nn v|

oL S

Figure 2-7. DAC/ADC Interface and Sampling Mode Tab

This window shows the startup screen of the application software. In this tab, the audio interface and
sampling mode for the PCM3168A ADC/DAC sections can be independently set. The following settings

are available for the ADC and DAC sections, respectively:
» DAC audio interface mode and format

* ADC audio interface mode and format

» DAC oversampling mode

» ADC oversampling mode

SBAU150—April 2009
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illustrates the DAC and ADC input/output configuration tab.

Fil= Tool Help
Burr-Brown Products
PCMI3168 EVNM Controller I Texas Insruments
) | ; . . Register sefting history
| DAC Operation | ADC Operation | DAC Attenuation 5
| ADC Attenuation | DAC Zero / ADC a0 | Audio Signal ROUTTI=
| DACIADC Inteface and Sampling MQ@e | DAC/ADC /0 Configuration ¢
DAC output phase ADC input phase ADC input type
[CJDACY Invert C]ADCT Invert [(JADC1 Single End
[(]DACZ Invert [C]ADCZ Invert [(JADC2 Single End
[(1DACS3 Invert [C1ADC3 Invert [(JADC3 Single End
[C1DACH Invert [C1ADCS Invert [(]ADC4 Single End
[ DACS Invert []ADCS Invert [T]ADCS Single End
[(1DACE Invert [ ]ADCE Invert [T]ADCE Single End
[CJDACT Invert
[JDacE Invert
No Check: Nommal phase No Check: Normal phase No Check: Differential input L L
Register direct access
Address Data - -
0x40] 009 assoe hoisssd
Reset control PC-E¥M Communication and Status Interface Add ‘ [Elﬂ_
Register Reset  Re-Sync HAN Reset ®lc R VY M
| mrsT | | smsT | | RESET | Connected Ospl i I
Ready

Figure 2-8. DAC/ADC 1/O Configuration Tab

The following settings for the PCM3168A are available by ADC/DAC channel:
« DAC output phase

» ADC input phase

* ADC input configuration (differential or single-ended)
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shows the ADC attenuation tab.

3 EVM Controller

File Tool Help
PCM3168 EVM Controller o s st
) : Register setting history
DAC Qperation ADC Operation DAC Attenuation

ACIADC In
i ADC Attenuation |

Sampling Mode DACIADC 1O Configuration
Zero [ ADC Overflow Flag Audio Signal Routing

Master | dB

ADC1 0 0.0 98 [mute
ADC?2 1 0.0 dB []Mute
ADC3 3 00 dB []Mute
ADCA T 00 dB [IMute
ADCS 0 0.0 dB []Mute
ADCE a 0.0 | dB [mute

Atteruation mode
(*) Independent control O Offset + Master

Aftenuation speed f .
ST O -4096its sl ]

Register direct access

Address Data
o oo | il
Reset control PC-EYM Communication and Status Interface _ i
Register Reset Re-Sync H/nd Reset ®IC Az E
| mrsT | [ srsT | [ RESET | Connected Ospl e P—
Ready
Figure 2-9. ADC Attenuation Tab
This tab features the following settings for the PCM3168A:
» ADC master attenuation level
» ADC attenuation level by channel (CH1 through CH6)
 ADC mute
* ADC attenuation mode
» ADC attenuation speed
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illustrates the DAC Zero/ADC Overflow Flag tab.
Fil= Tool Help

PCM3168 EVM Controller oo Tooo et

Register setting history

| DAC Operation ADC Operation | DAC Attenuation
| DACIADC Intefac =Earmpling Mode “*DAQ‘E\DC /0 Configuration |
| ADC attenuation( |~ DAC Zero fADC Overflow Flag 1) Audio Signal Routing

DAC zero flag
Zero flag pin function Detect DAC1-8 with AND logic v ‘
Zerao flag polarity High for Zero detect v‘

Zerflag status:
5 F ry frh iy frh fh 'y Read

DAC1 DAC2 DAC3 DAC4 DACS DACE DACT DACS

ADC overflow flag

]
Clear

Overflow flag polarity High for overflow detect

Overflow flag status:

] ‘Y ry F & F " 7y Read
ADC1 ADC2 ADC3I ADC4 ADCH ADCE Register direct access
040 900, sl sl
Reset control PC-EYM Communication and Status Interface e
Register Reset  Re-Sync  H/ Reset ®lc et g

| wrsT | [ sreT | [ REsET | Connected Oeel | I

Ready

Figure 2-10. DAC Zero/ADC Overflow Flag Tab

The following settings and controls for the PCM3168A are available in this tab:
e DAC zero flag function and polarity

» DAC zero flag register read-out function

» ADC overflow flag polarity

» ADC overflow flag register read-out function
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The Audio Signal Routing tab is shown in Eigure 2-117].

G EVM Controller E - E|

File Tool Help
PCMI3168 EVM Controller T Teves lnsuments
) ; . Reqgister sefting history
DAC Operation ADC Operation DAC Attenuation
DACIADC Inteface and Sampling Mode DACIA

[ Audio Signal Routing |

ADC Attenuation | DAC Zero J ADC Overflow Flag

DIM data select DOUT data select

[V]DIN1 (DAC1, DACZ) (*) DOUT1 (ADC1, ADC2)
[¥]DINZ (DAC3, DACH)

(O DOUT2 (ADC3, ADC4)
[v] DINZ (DACS, DACE)

DIN4 (DACT, DACE) (O DOUT3 (ADCH, ADCE)
Register direct access
x40 000 hason hutsssd
Reset control PC-EYM Communication and Status Interface R
Register Resest  Re-Sync  H/W Reset ®Ic - bl

| mrsT | | smsT | | RESET | Connected Ospl i I

Ready

Figure 2-11. Audio Signal Routing Tab

This tab controls the EVM signal path for the PCM3168A. Specifically, the user can set these
configurations:

» DIN data select for setting which DAC digital input accepts DIR output data
» DOUT data select for setting which ADC digital output is allowed as DIT input data
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The DAC Operation tab is illustrated in Eigure 2-12.

G EVM Controller E (s E|

Fil= Tool Help
Buirr-Bi Prod,
PCM3168 EVM Controller o Texas rsiraments
; ; Reqgister sefting history
| DACIADC Inteface and Sampling Mode DACIADC 11O Configuration

gro/ ADC Overflow Flag | Audio Signal Routing |
DC Operation { DAC Attenuation

DAC Operation

DAC power save mode DAC De-emphasis
®Enable O Disable DAC De-emphasis |Disable +
DAC operation disable DAC digital _ﬂlter roll-off

with or without power save DAC 1/2 | Sharp Roll-off V‘

FlpAcin DAC 3i4 |Sham Rolkoff v‘
[CIDAC 314 :
ClDAcC 7i8 DAC7/8 |ShamRolloff v/
Register direct access
Address Dets
Dx40| Dxtll]‘ il'i I"'iilllli ‘
Reset control PC-EYM Communication and Status Interface .
Register Reset  Re-Sync  HAW Reset @Ic Address: 00 v

| mrsT | | smsT | | RESET | Connected OspI i I

Ready

Figure 2-12. DAC Operation Tab

The following settings for PCM3168A are available in the DAC Operation tab:
» DAC power-save mode

» DAC operation disable control (with or without power save)

» DAC de-emphasis

* DAC digital filter roll-off
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The ADC Operation tab is shown in Figure 2-13.

3 EVM Controller

Fil= Tool Help
Buirr-Bi Prod,
PCM3168 EVM Controller e Tomme o
. . Register setting history
| DACIADC Inteface and Sampling Mode |  DACJADC IO Configuration |
| ADC Attenuation DA MO T ADL Ovenow Pirg~_ Audio Signal Routing |
| DAC Operation ADC Operation DAC Attenuation
Power save enable HPF bypass enable
[Japc 12 [Jabc 2
[JaDcC 314 [JaDc 314
[Japc 56 [Japc 56
Register direct access
A_dd'ess _Dﬂa
Dx40| Dxtll]‘
Reset control PC-EVM Communication and Status Interface r
Register Reset  Re-Sync  H/AN Reset ®lc Address: M
| mrsT | | srsT | | RESET | Connected Ospl —ETp—
Ready

Figure 2-13. ADC Operation Tab

The following controls for PCM3168A are available in this tab:

e ADC power-save enable
» ADC high-pass filter (HPF) bypass enable

SBAU150-April 2009 EVM Software 45
Eubmit Documentation Feedbacl



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBAU150

13 TEXAS

INSTRUMENTS
Application Software Operation www.ti.com
displays the DAC attentuation control tab.
File Tool Help

PCMI3168 EVM Controller

DACIADC Inteface and Sampling Mode

DAC/ADC IO Configuratio

n

| ADC Attenuation | DAC Zero J ADC Overflow Flag_
| DAC Operation ADC Operation i DAC Aftenuation
Master | dB
DACT 300 |dB [JMute
DAC2 100 |dB [Imute
DAC3 5100 |dB [IMute
DAC4 |00 |dB [IMute
DACS - 3 100 [dB [IMute
DACH ~ — (00 |dB [OMute
DACT oo |dB [IMute
DACS (00 |dB [Omute
Aftenuation mode
(%) Independent contral () Offset + Master
Aftenuation speed
(®) N*20481fs ) N*4096/fs
Reset control PC-EYM Communication and Status
Register Reset Re-Syne HAW Reset
| wrsT | [ sret | [ REsET | Connected

Burr-Browm Products
from Texas Instruments

Register setting history

Register direct access
Address Data

_ox4n| :Dxﬂﬂ‘ il'-i Ii iIIIIIi- ‘
Interface
oI Address: 00 v

U s —

Ready

Figure 2-14. DAC Attenuation Tab

The following settings for PCM3168A are available in this tab:
DAC master attenuation level
DAC attenuation level by channel (CH1 through CHB8)

DAC mute

DAC attenuation mode
DAC attenuation speed
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shows the Open Script and Save Register options (available from the File dropdown menu).

&) EVM Contrallay

AW Tool Help
Open script
g:ve regigter shapshot > M c’o ntro‘ler mgmlmﬁﬂ
P _ Reagister setting history
Exi DAC Zero f ADC Overflow Flag Audio Signal Routing
— DAC Operation ADC Operation DAC Aftenuation
DACIADC Inteface and Sampling Mode DACIADC /O Configuration

Audio interface

DAC Master/Slave Slave v
DAC Serial Data Format ‘ 24hitIS v
ADC Master/Slave ‘Slave v
ADC Serial Data Format ‘ 24bitns v

Sampling mode

DAC Sampling mode  Auto o o v
ADC Sampling mode ‘AUIO v | I | I
Reaqister direct access
Address  Dsta L -
040 00 st sl
Reset control PC-EVM Communication and Status Interface
Address: 00 v |
Register Reset Re-Syne HAW Reset @IIC .

[ wrsT | [ srsT | [ RESET | Connected Osp | I

.Ready

Figure 2-15. Open Script and Save Register Snapshot Menu

Open Script Menu
This menu uploads a previously saved register setting snapshot from an archived .csv file.

Save Register Snapshot Menu

This menu downloads a register setting snapshot in .csv file format. The saved register setting
snapshot can be uploaded by above Open Script menu.

SBAU150-April 2009 EVM Software 47
Eubmit Documentation Feedbacl



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBAU150

13 TEXAS

INSTRUMENTS
Application Software Operation www.ti.com
illustrates the Register map menu option. This menu shows all registers of the PCM3168A in

a new window in register map format (see Figure 2-17).

-:;« EVM Controller
Fil"QLGsN Hezlp

sk :
e SEVIN Controller e et

) i —— - Reqister sefting history
| ADC Attenuation DAC Zero f ADC Overflow Flag | Audio Signal Routing

| DACOperation | ADCOperation | DAC Aftenuation
DACIADC Inteface and Sampling Mode DACIADC 11O Configuration

|
il

Audio interface

DAC MasterSlave Slave v‘
DAC Serial Data Format | 24bit 1IS v‘
ADC Master/Slave Slave v‘
ADC Serial Data Format | 24hitllS v‘

Sampling mode

DAC Sampling mode Auto v‘

ADC Sampling mode _Autu v‘

Register direct access

Address Data
Dx40| Dxﬂﬂ‘
Reset control PC-E¥M Communication and Status Interface
Register Reset  Re-Sync HW Reset ®IIc
| MrsT | | smsT | | RESET | Connected Ospl
Ready

Figure 2-16. Register Map Menu
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Register View @
Reg # E7 E& ES B4 B3 B2 Bl BO
40 MRST SRST - - SEDA1  SRDAD

41 PSMDA  MSDAZ  MSDA1  MSDAO FMTDAZ FMTDAZ FMTDAL FMTDAOD
42 OPEDA3 OPEDA2 OPEDAl1l OFEDAD FLT3 FLT2 FLT1 FLTO

43 REVDAS REVDA7 REVDAe REVDAS REVDA4 REVDA3 REVDAZ REVDAL
44 MUTDAS MUTDA7 MUTDAEe MUTDAS MUTDA4 MUTDA3 MUTDA2 MUTDAL
45 ZERO8 ZERO7 ZEROe ZEROS ZERO4 ZERO3 ZEROZ ZERO1
46 ATHDDA ATSPDA DEMP1 DEMPO AZROZ AZRO1  AZROO ZREV

47 ATDAD? ATDAO6 ATDAOS ATDAO4 ATDAOS ATDAOZ ATDAOL ATDAOO
48 ATDA17 ATDAle ATDA1S ATDA14 ATDA13 ATDA12 ATDA11 ATDALOD
49 ATDA27 ATDAZ6 ATDA2S ATDA24 ATDA23 ATDAZ22 ATDAZ21 ATDAZ20
44 ATDA37 ATDA36 ATDA3S ATDA34 ATDA33 ATDA3Z2 ATDA31 ATDA3D
4B ATDA47 ATDA46 ATDA4S ATDA44 ATDA43 ATDA42 ATDA41 ATDA40D
4C ATDAS7 ATDASE ATDASS ATDAS4 ATDASI ATDAS2Z ATDAS1 ATDASO
4D ATDAe? ATDA66 ATDAeS ATDA64 ATDA63I ATDAe2 ATDA61l ATDAGD
4E ATDA77 ATDA76 ATDA7S ATDA74 ATDA7Z ATDA72 ATDA71 ATDATO
4F ATDAB? ATDAB6 ATDASS ATDASB4 ATDASI ATDASZ2 ATDAS1 ATDABOD

50 - - - - - - SRAD1  SRADO
51 = MSAD2 MSAD1  MSADOD - FMTADZ2 FMTAD1 FMTADO
52 - PSVADZ2 PSVAD1 PSVADO - BYPZ BYF1 BYFO
53 - - SEADe SEADS SEAD4 SEAD3  SEAD2 SEAD1
54 - - REVADE REVADS REVAD4 REVAD3 REVADZ REVADL
55 - - MUTADE MUTADS MUTAD4 MUTAD3 MUTADZ MUTAD1
56 - - OVFb6 OVFS OVF4 OVF3 OVEF2 OVF1
57 ATHMDAD ATSPAD - OVFFP

58 ATADD7 ATADO6 ATADOS ATADO4 ATADOZ ATADOZ ATADO1 ATADOD
59 ATAD17 ATAD1e ATAD1S ATAD14 ATAD13 ATAD12 ATAD11 ATAD1O
54 ATAD27 ATADZ26 ATAD2S ATAD24 ATAD23 ATAD22 ATAD21 ATAD20
B ATAD37 ATAD36 ATAD3S ATAD34 ATAD33 ATAD32 ATAD31 ATAD3O
5C ATAD47 ATAD46 ATAD4S ATAD44 ATAD43 ATAD42 ATAD41 ATAD4O
5D ATADS?7 ATADS6 ATADSS ATADS4 ATADS3 ATADS2 ATADS1 ATADSO
SE ATADe?7 ATADe6 ATADeS ATADe4 ATAD6S ATADeZ ATADel ATADGO

Figure 2-17. Register View Window

The Register View window has three options (available in the application software):

Open Register View Window
Select Tools - Register Map.

Register View Window Color Indicators
Green shaded cells (as shown in Figure 2-17) indicate a register value of '1'. White shaded cells
indicate a register value of '0".

Register View Window Operation

After updating a register setting through the application software, the update is applied to this register
view.
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Typical Performance and Example Data

This chapter presents typical performance and example measurement data of the PCM3168A when
measured with the DEM-DAI3168A.
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3.1 Typical Performance Data

Eigure 3-1] and Eigure 3-7 illustrate baseline PCM3168A ADC and DAC performance (respectively) on the

DEM-DAI3168A using the S/PDIF Input/Output configuration.

PCM3168A ADC PERFORMANCE

115

110

105

100

Performance (dB)

95

90

THD+N

SNR
Ch Sep

THD+N

SNR
Ch Sep

48k
48k
48k
48k

96k
96k
96k
96k

85

3

Channel

4

Figure 3-1. PCM3168A ADC Performance in Differential Input Mode

PCM3168A DAC PERFORMANCE

115

110
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100
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THD+N
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48k
48k
48k
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96k

90

85

4 5
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Figure 3-2. PCM3168A DAC Performance with Recommended LPF and D2S Buffer Amp
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3.2 Measurement Data Example for ADC
through show example characteristic data measurements for the PCM3168A ADC.
PCM3168A ADC OUTPUT LEVEL vs INPUT LEVEL PCM3168A ADC THD+N vs INPUT LEVEL
(48 kHz, 512 fg, Auto) (48 kHz, 512 fg, Auto)
0 _ 0 =
m ~|
-10 , z S -10 \\\
— [o]
: - el
e -40 -~ f -30 ~\\
% 7 c N,
= -50 >~ 2 40 <
[ e o N,
3 -60 — 2 -50 =
- 70 s a N
5 - ~ o -60 N
g _go L s N
a P g -70 ~
-90 —~ £ \\
~100 - T 80 N
e Left Channel s _90 Left Channel ™
-110 Right Channel — =~ || © Right Channel —— - N/
120 I I I I -100
-120-110-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 -120-110-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0
Input Level (dBr) Input Level (dBr)
Figure 3-3. Output Level vs Input Level Figure 3-4. THD+N vs Input Level
PCM3168A ADC FFT: 1-kHz SINE WAVE, -1 dB PCM3168A ADC FFT: 1-kHz SINE WAVE, -60 dB
(48 kHz, 512 fg, Auto) (48 kHz, 512 fg, Auto)
0 0
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Figure 3-5. FFT for —1 dB of 1-kHz Sine Wave Figure 3-6. FFT for —60 dB of 1-kHz Sine
Wave
PCM3168A ADC FFT: 1-kHz SINE WAVE, -90 dB PCM3168A ADC FFT: NO INPUT
(48 kHz, 512 g, Auto) (48 kHz, 512 fg, Auto)
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Figure 3-7. FFT for —90 dB of 1-kHz Sine
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3.3 Measurement Data Example for DAC
through show example performance measurements for the PCM3168A DAC.

PCM3168A DAC OUTPUT LEVEL vs INPUT LEVEL
(48 kHz, 512 fg, Auto)

Output Level (dBrA)
1
(o2}
o

-100 - Left Channel
-110 = Right Channel ===
_120 . ! . .
-120-110-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 O
Input Level (dBFS)

Figure 3-9. Output Level vs Input Level

PCM3168A DAC FFT: 1-kHz SINE WAVE, 0 dB
(48 kHz, 512 fg, Auto)
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Figure 3-11. FFT for 0 dB of 1-kHz Sine Wave

PCM3168A DAC FFT: 1-kHz SINE WAVE, -90 dB
(48 kHz, 512 fg, Auto)
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Figure 3-13. FFT for —90 dB of 1-kHz Sine
Wave
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PCM3168A DAC THD+N vs INPUT LEVEL

(48 kHz, 512 fg, Auto)

Left Channel
Right Channel =

N\,
~N

-120-110-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 O

-10
-20
-30
-40
-50
-60
-70
-80
-90
-100
-110
-120
-130
-140
-150
-160

Input Level (dBFS)

Figure 3-10. THD+N vs Input Level

PCM3168A DAC FFT: 1-kHz SINE WAVE, -60 dB

(48 kHz, 512 fg, Auto)
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Figure 3-12. FFT for —60 dB of 1-kHz Sine
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Figure 3-14. FFT for BPZ Input
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Schematics and Printed Circuit Board Layouts

This chapter presents the schematics, printed circuit board (PCB) layouts, and bills of material (BOMs) of
the DEM-DAI3168A, including the DEM-DAI/MCODEC and the DEM-PCM3168A.
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4.1 Schematics
4.1.1 DEM-DAI/MCODEC Power Supply
The power supply section is shown in Figure 4-1].
. miiwis
g:'. &S Y oo
'_N. 2l vour TAB
3 -
—l'—[g VIN EE
EQ N
_¢§
g
_¢g
gl . E§ oo
2 vouT [TAB
H'—I—z VIN §§
’—¢§ L8 xis
Figure 4-1. Power-Supply Section
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4.1.2 DEM-DAI/MCODEC USB I/F and Control
The USB interface and control section is illustrated in Figure 4-2.

(10N jou) NOLLD3S NODW 01 "5

(Z'ON Jo¥) NOLLD3S ¥I1d 0L

(¥"ON J23) NOLLD3S YOLIINNOD oL

B
=3

(Z'oN J2¥) NOLLD3S ¥Ia OL
(€°ON Jo¥) NOLLD3S L1a 0L
e

(b"ON JoU) NOLLD3S HOLIINNOD 0L

Y oivan

(b°ON Jo4) NOLLD3S HOLD3NNOD 0L
* (¥°ON 24) NOLLD3S ¥OLDINNOD oL
(b°ON Jo4) NOTLD3S HOLD3NNOD 0L

Figure 4-2. USB I/F and Control Section
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4.1.3 DEM-DAI/MCODEC DIR

shows the DIR section.
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Figure 4-3. DIR Section
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4.1.4 DEM-DAI/MCODEC DIT and PLL
illustrates the DIT and PLL sections.

0! +—0 +—0F # t+—oi é H
:
Figure 4-4. DIT and PLL Sections
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4.1.5 DEM-DAI/MCODEC Audio Interface

The audio interface section is shown in

>

‘o
From DIR SECTION (Ref No.2)

CmwE >
From MCON SECTION (Ref No.1)
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Figure 4-5. Audio Interface
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4.1.6 DEM-DAI/MCODEC DA-Analog
The DA-Analog section is illustrated in Figure 4-8.

g g g z

H H g g

3 3 3 3

g g § §

g
Figure 4-6. DA-Analog
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4.1.7 DEM-DAI/MCODEC AD-Analog

The AD-Analog section is shown in Eigure 4-7.
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Figure 4-7. AD-Analog
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Schematics

4.1.8 DEM-PCM3168A (DUT Daughterboard)

21-§ shows the DEM-PCM3168A schematic.
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Figure 4-8. DEM-PCM3168A
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4.2 Printed Circuit Board Layouts

Note:

Board layouts are not to scale. These figures are intended to show how the board is laid out;

they are not intended to be used for manufacturing DEM-DAI3168A PCBs.

4.2.1 DEM-DAI/MCODEC Silk Plane (Top)
shows the silkscreen plane, top layer image.
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Figure 4-9. Silk Plane (Top)
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Printed Circuit Board Layouts

4.2.2 DEM-DAI/MCODEC Silk Plane (Bottom)

d shows the silkscreen plane, bottom layer image.
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Figure 4-10. Silk Plane (Bottom)
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4.2.3 DEM-DAI/MCODEC Layout Plane (Top)
shows the layout plane, top layer image.

Figure 4-11. Layout Plane (Top)
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4.2.4 DEM-DAI/MCODEC Layout Plane (Layer 2)
shows the layout plane, layer 2 image.
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Figure 4-12. Layout Plane (Layer 2)
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4.2.5 DEM-DAI/MCODEC Layout Plane (Layer 3)
shows the layout plane, layer 3 image.
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4.2.6 DEM-DAI/MCODEC Layout Plane (Bottom)
shows the layout plane, bottom layer image.

Figure 4-14. Layout Plane (Bottom)
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4.2.7 DEM-PCM3168A (DUT Daughter

board) Silk Plane (Top)

shows the silkscreen plane, top layer image for the DUT daughterboard.
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Figure 4-15. Silk Plane (Top)
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4.2.8 DEM-PCM3168A (DUT Daughterboard) Silk Plane (Bottom)
shows the silkscreen plane, bottom layer image for the DUT daughterboard.
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Figure 4-16. Silk Plane (Bottom)
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4.2.9 DEM-PCMS3168A (DUT Daughterboard) Layout Plane (Top)
shows the layout plane, top layer image for the DUT daughterboard.
" Y
", &
Figure 4-17. Layout Plane (Top)
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4.2.10 DEM-PCM3168A (DUT Daughterboard) Layout Plane (Layer 2)
shows the layout plane, layer 2 image for the DUT daughterboard.
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Figure 4-18. Layout Plane (Layer 2)
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4.2.11 DEM-PCM3168A (DUT Daughterboard) Layout Plane (Layer 3)
shows the layout plane, layer 3 image for the DUT daughterboard.
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Figure 4-19. Layout Plane (Layer 3)
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4.2.12 DEM-PCM3168A (DUT Daughterboard) Layout Plane (Bottom)
shows the layout plane, bottom layer image for the DUT daughterboard.
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Figure 4-20. Layout Plane (Bottom)
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4.3 Bills of Material (BOMs)

lists the BOM information for the DEM-DAI/MCODEC_USB board. includes the BOM
information for the DEM-PCM3168A board.

Table 4-1. Bill of Materials: DEM-DAI/MCODEC_USB

Qty Reference Designators Part Name, Type Specification Manufacturer Part No Manufacturer
2 C305, C306 Chip Ceramic 15 pF, J Murata
Capacitor
2 C207, C208 Chip Ceramic 18 pF, J Murata
Capacitor
4 C105, C106, C112, C113 | Chip Ceramic 22 pF,J Murata
Capacitor
79 C004, C006, C101, C103, | Chip Ceramic 0.1 pF GRM188B11E104KA01 Murata
C104, C107, C109, C110, | Capacitor
C114, C201, C203, C204,
C206, C209, C213-C215,
C302, C304, C307-C325,
C327, C328, C330-C335,
C337, C339, C401-C413,
C415-C424, C604, C610,
C616, C622, C628, C634,
C640, C646
16 C506, C507, C515, C516, | Polypropylene 680 pF, J APSF0100J681 NISSEI
C522, C523, C531, C532, | Capacitor
C538, C539, C547, C548,
C554, C555, C563, C564
24 C503, C512, C519, C528, | Polypropylene 1500 pF, J APSF0100J152 NISSEI
C535, C544, C551, C560, | Capacitor
C602, C603, C608, C609,
C614, C615, C620, C621,
C626, C627, C632, C633,
C638, C639, C644, C645
1 C211 Polypropylene 0.0047 pF, J APSF0100J472 NISSEI
Capacitor
1 C212 Polypropylene 0.068 pF, J APSF0100J683 NISSEI
Capacitor
3 C108, C338, C414 Chip Tantalum 10 pF/16 V ESVA1C106M NEC TOKIN
Capacitor
12 C005, C007, C102, C111, |OS Capacitor 10 pF/16 V 16SS10M SANYO
C202, C205, C210, C301,
C303, C326, C329, C336
48 C501, C502, C508-C511, | Electrolytic 10 pF/16 V ROA-16V100M ELNA
C517, C518, C524-C527, | Capacitor
C533, C534, C540-C543,
C549, C550, C556-C559,
C601, C605-C607,
C611-C613, C617- C619,
C623-C625, C629-C631,
C635-C637, C641-C643,
C647, C648
3 C001, C002, C003 Electrolytic 100 pF/16 V ROA-16V101M ELNA
Capacitor
8 R304, R306, R307, R309, | Chip Resistor 33Q,D RP0816 Susumu
R311, R316, R321, R323
16 R603, R606, R610, R613, | Chip Resistor 47 Q,D RP0816 Susumu
R617, R620, R624, R627,
R631, R634, R638, R641,
R645, R648, R652, R655
R201 Chip Resistor 75 Q,D RR0816 Susumu
R204 Chip Resistor 330Q,D RR0816 Susumu
R103, R212, R328, R449 | Chip Resistor 470 Q, D RP0816 Susumu
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Table 4-1. Bill of Materials: DEM-DAI/MCODEC_USB (continued)
Qty Reference Designators Part Name, Type Specification Manufacturer Part No Manufacturer
1 R213 Chip Resistor 680 Q, D RR0816 Susumu
27 R101, R214, R215, R602, | Chip Resistor 1.5kQ, D RP0816 Susumu
R604, R605, R609, R611,
R612, R616, R618, R619,
R623, R625, R626, R630,
R632, R633, R637, R639,
R640, R644, R646, R647,
R651, R653, R654
R102, R203, R211 Chip Resistor 2.2kQ, D RP0816 Susumu
R601, R608, R615, R622, | Chip Resistor 3kQ, D RP0816 Susumu
R629, R636, R643, R650
R105 Chip Resistor 10kQ, D RP0816 Susumu
R107 Chip Resistor 39 kQ, D RP0816 Susumu
R104, R202, R315, R320, | Chip Resistor 47 kQ, D RP0816 Susumu
R329, R450, R218
1 R106 Chip Resistor 100 kQ, D RP0816 Susumu
41 R207, R208-R210, R303, | Resistor 33Q, F, 1/4W KOA
R305, R308, R310, R314,
R319, R322, R326, R327,
R403, R406, R407, R410,
R415, R418, R419, R422,
R427, R430, R431, R434,
R439, R440, R445, R446,
R451-R458, R461, R464,
R465, R468
8 R507, R514, R521, R528, | Resistor 47 Q, F, 1/4W KOA
R535, R542, R549, R556
R301, R302 Resistor 51 Q, F, 1/4W KOA
R325 Resistor 90.9 Q, F, 1/4W KOA
R324 Resistor 374 Q, F, 1/4AW KOA
R206 Resistor 680 Q, F, 1/4W KOA
16 R504, R505, R511, R512, | Resistor 1.5kQ, F, 1/4W KOA
R518, R519, R525, R526,
R532, R533, R539, R540,
R546, R547, R553, R554
16 R503, R506, R510, R513, | Resistor 5.6 kQ, F, 1/4W KOA
R517, R520, R524, R527,
R531, R534, R538, R541,
R545, R548, R552, R555
16 R501, R502, R508, R509, | Resistor 7.5kQ, F, 1/4W KOA
R515, R516, R522, R523,
R529, R530, R536, R537,
R543, R544, R550, R551
1 RA101 Resistor Networks 33Qx2 CN1J2 KOA
1 RA105 Resistor Networks 1kQx2 CN1J2 KOA
2 RA102, RA402 Resistor Networks 10kQ x 2 CN1J2 KOA
4 RA107, RA301, RA303, Resistor Networks 47 kQ x 2 CN1J2 KOA
RA306
RA401 Resistor Networks 220 kQ x 2 CN1J2 KOA
2 RA103, RA104 Resistor Networks 10kQ x4 CN1J4 KOA
RA106, RA201, RA302, Resistor Networks 47 kQ x 4 CN1J4 KOA
RA304, RA305
L101 Chip Ferrite Bead MPZ2012S331A TDK
TR301 Pulse Transformer DA-02 JPC
3 D102, D301, D401 Chip Diode HSU119-E Renesas
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I3 TEXAS
INSTRUMENTS
Bills of Material (BOMs) www.ti.com
Table 4-1. Bill of Materials: DEM-DAI/MCODEC_USB (continued)

Qty Reference Designators Part Name, Type Specification Manufacturer Part No Manufacturer
3 D001, D002, D003 Diode D2S6M Shindengen
1 D202 LED Green TLGUS53D Toshiba
2 D204, D205 LED Orange TLOU124 Toshiba
2 D101, D201 LED Red TLSU124 Toshiba
1 D203 LED Yellow TLYU124 Toshiba
1 Q101 Digital Transistor DTC143ESA ROHM
12 U501-U504, U601-U608 | Op Amp OPA2134PA T
1 U204 Logic IC SN74HC541 T

U206 Logic IC SN74LVO8A T
U205, U312 Logic IC Package: PW SN74LV157A T
U310 Logic IC Package: PW SN74LV74A TI
13 U302-U309, U314, U402, |LogiclC Package: DCK SN74LVC1T45 T
U405, U406, U411
3 U102, U316, U407 Logic IC Package: DCK SN74LVC2G14 Tl
U202 Logic IC Package: DCK SN74LVC2GU04 Tl
6 U401, U403, U404, Logic IC Package: DCT SN74LVC2T45 Tl
u408-U410
1 U313 Logic IC TC74VHC153FT TOSHIBA
1 U203 IC DIR DIR9001 T
1 U311l IC DIT DIT4096 T
1 u3o1 IC PLL PLL1707 T
1 U103 IC MCU MSP430F1691PM T
1 ulo1 IC usB TUSB3410VF T
1 U104 IC MUX MAX7301 MAXIM
2 U001, U002 Regulator IC 800 mA, 3.3V REG1117-3.3 T
1 U201 TOSLINK Receiver TORX141 TOSHIBA
1 U315 TOSLINK Transmitter TOTX141 TOSHIBA
1 X101 Crystal Resonator 12.000 MHz CX5032GB Kinseki
1 X201 Crystal Resonator 24.576 MHz CX5032GB Kinseki
1 X301 Crystal Resonator 27.000 MHz CX5032GB Kinseki
1 X102 Crystal Resonator 32.768 kHz FC-135, 12.5pF EPSON
41 HDRO001, HDR102, TH-type Male 3-pin FFC-3AMEP1 HTK
HDR103, HDR201, Connector
HDR202, HDR301,
HDR303, HDR405-HDR424,
HDR426-HDR439
5 JP202, JP301, JP304, TH-type Male 2-pin FFC-2BMEP1 HTK
JP305, JP401 Connector
9 JP101, JP502, JP505, TH-type Male 4-pin FFC-4BMEP1 HTK
JP508, JP511, JP514, Connector
JP517, JP520, JP523
2 HDR302, JP201 TH-type Male 6-pin FFC-6BMEP1 HTK
Connector
2 HDR425, JP102 TH-type Male 8-pin FFC-8BMEP1 HTK
Connector
2 JP302, JP303 TH-type Male 14-pin FFC-14BMEP1 HTK
Connector
1 CN203 TH-type Male 5-pin FFC-5AMEP1 HTK
Connector
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13 TEXAS

INSTRUMENTS
www.ti.com Bills of Material (BOMs)
Table 4-1. Bill of Materials: DEM-DAI/MCODEC_USB (continued)
Qty Reference Designators Part Name, Type Specification Manufacturer Part No Manufacturer
3 CN202, CN303, CN304 TH-type Male 2-pin FFC-2BMEP1 HTK
Connector
1 CN102 TH-type Male 14-pin FFC-14BMEP1 HTK
Connector
CN401 Connector 5-pin XB-3-7-5P Mac8
3 CN403, CN406, CN408 Connector 15-pin XB-3-7-15P Mac8
CN402, CN404, CN405, Connector 20-pin XB-3-7-20P Mac8
CN407
5 CNO001-CN005 Banana Jack Yellow, Green, T-45 Sato Parts
Blue, Red, Black
CN201, CN305 RCA Pin Jack RCA (Yellow) LPR6520-0804 SMK
CN301, CN302 BNC Connector BNC BNC-LR-PC4 Daiichi Denshi
1 CN101 USB Connector type | USB_TYPE-B 67068-8001 Molex
B
4 PJ501, PJ502, PJ601, Pin Jack YKC21-3034V JARCO
PJ602
2 SW103, SW304 DIP Switch DSS102 Fujisoku
1 SW301 DIP Switch DSS103 Fujisoku
3 SW101, SW201, SW205 | DIP Switch DSS104 Fujisoku
1 SW302 DIP Switch DSS105 Fujisoku
1 SW303 DIP Switch DSS110 Fujisoku
3 SW202, SW203, SW204 | Toggle Switch FT1D-2M Fujisoku
3 SW305, SW401, SW102 | Tact Switch Alps
16 TP501-TP508, Test Pin LC-2-G Mac8
TP601-TP608
18 TP101, TP102, Test Pin LC-3-G Mac8
TP301-TP310,
TP401-TP406
21 TP201-TP205, Test Pin LC-4-G Mac8
TP311-TP326
SBAU150-April 2009 Schematics and Printed Circuit Board Layouts 79

Bubmit Documentafion FeedbacK



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBAU150

13 TEXAS
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Bills of Material (BOMSs) www.ti.com
Table 4-2. Bill of Materials: DEM-PCM3168A

Qty Reference Designators Part Name, Type Specification Manufacturer Part No Manufacturer

6 C011-C016 Chip Film Capacitor | 0.01 pF, J, 2012 ECHU1C103J Panasonic

11 C002, C004, C006, C007, | Chip Ceramic 0.1 pF GRM188B11E104KA01 Murata

C009, C017, C019, C021, | Capacitor
C023, C025, C027
10 C001, C003, C005, C008, | Electrolytic 10 pF/16 vV ROA-16V100M ELNA
C010, C018, C020, C022, | Capacitor
C024, C026

1 R001 Chip Resistor 470 Q, D RP0816 Susumu

1 R002 Chip Resistor 2.2kQ, D RP0816 Susumu

1 RA001 Resistor Networks 47 kQ x 2 CN1J2 KOA

1 D001 LED Green TLGU53D Toshiba

1 D002 LED Red TLSU124 Toshiba

1 U002 IC Package: DCK SN74LVC2G34 TI

1 uoo1 IC CODEC, bUuT PCM3168A TI

1 SWO001 DIP Switch DSS102 Fujisoku

2 TP001, TPO02 Test Pin LC-3-G Mac8
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EVALUATION BOARD/KIT IMPORTANT NOTICE

Texas Instruments (TI) provides the enclosed product(s) under the following conditions:

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION PURPOSES
ONLY and is not considered by Tl to be a finished end-product fit for general consumer use. Persons handling the product(s) must have
electronics training and observe good engineering practice standards. As such, the goods being provided are not intended to be complete
in terms of required design-, marketing-, and/or manufacturing-related protective considerations, including product safety and environmental
measures typically found in end products that incorporate such semiconductor components or circuit boards. This evaluation board/kit does
not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling
(WEEE), FCC, CE or UL, and therefore may not meet the technical requirements of these directives or other related directives.

Should this evaluation board/kit not meet the specifications indicated in the User's Guide, the board/kit may be returned within 30 days from
the date of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY SELLER TO BUYER
AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user indemnifies Tl from all claims
arising from the handling or use of the goods. Due to the open construction of the product, it is the user’s responsibility to take any and all
appropriate precautions with regard to electrostatic discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR ANY
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

Tl currently deals with a variety of customers for products, and therefore our arrangement with the user is not exclusive.

Tl assumes no liability for applications assistance, customer product design, software performance, or infringement of patents or
services described herein.

Please read the User's Guide and, specifically, the Warnings and Restrictions notice in the User’s Guide prior to handling the product. This
notice contains important safety information about temperatures and voltages. For additional information on TI's environmental and/or
safety programs, please contact the TI application engineer or visit [yww.fi.com/esH.

No license is granted under any patent right or other intellectual property right of Tl covering or relating to any machine, process, or
combination in which such TI products or services might be or are used.

FCC Warning

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION PURPOSES
ONLY and is not considered by Tl to be a finished end-product fit for general consumer use. It generates, uses, and can radiate radio
frequency energy and has not been tested for compliance with the limits of computing devices pursuant to part 15 of FCC rules, which are
designed to provide reasonable protection against radio frequency interference. Operation of this equipment in other environments may
cause interference with radio communications, in which case the user at his own expense will be required to take whatever measures may
be required to correct this interference.

EVM WARNINGS AND RESTRICTIONS

It is important to operate this EVM within the input voltage range of —4 V to 4 V and the output voltage range of -4 V to 4 V.

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM. If there are questions
concerning the input range, please contact a Tl field representative prior to connecting the input power.

Applying loads outside of the specified output range may result in unintended operation and/or possible permanent damage to the EVM.
Please consult the EVM User's Guide prior to connecting any load to the EVM output. If there is uncertainty as to the load specification,
please contact a Tl field representative.

During normal operation, some circuit components may have case temperatures greater than +55°C. The EVM is designed to operate
properly with certain components above +55°C as long as the input and output ranges are maintained. These components include but are
not limited to linear regulators, switching transistors, pass transistors, and current sense resistors. These types of devices can be identified
using the EVM schematic located in the EVM User's Guide. When placing measurement probes near these devices during operation,
please be aware that these devices may be very warm to the touch.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2009, Texas Instruments Incorporated
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww i.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony lvww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy
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