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Evaluating the ADAU1442, ADAU1445, and ADAU1446 SigmaDSP Products

FEATURES

8-channel analog input and 16-channel analog output

Optical and electrical S/PDIF connections directly to the
S/PDIF 1/0 pins on the DSP

Full access to all digital I/0 via digital connectors

Built-in USB communications interface

Built-in power regulator with wall supply

Interface to external GPIO board

Self-boot capability

Includes full version of SigmaStudio programming tools

Compatible with industry-standard communications and
audio interfaces

PACKAGE CONTENTS

EVAL-ADAU144xEBZ
Universal power supply
USB cable

GPIO daughter board
EVAL-ADUSB2EBZ
QuickStart Guide

GENERAL DESCRIPTION

This document explains the design and setup of the evaluation
boards for the ADAU1442, ADAU1445, and ADAU1446
SigmaDSP® products. Two evaluation boards are available: the
EVAL-ADAU144xEBZ for evaluation of the ADAU1442 and
ADAU1445, and the EVAL-ADAU1446EBZ for evaluation of
the ADAU1446. Together, the boards are referred to as the EVAL-
ADAUI144xEBZ.

The EVAL-ADAU144xEBZ provides a full range of analog
and digital inputs and outputs to and from the ADAU144x.
The SigmaDSP can connect to analog I/O signals through
AD1938 codecs. Digital I/O connections are available in both
S/PDIF and 3-wire serial data formats.
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USING THE EVAL-ADAU144xEBZ WITH SlgmaStudlo

SigmaStudio SOFTWARE INSTALLATION 5.  Click Search for the best driver in these locations and
SigmaStudio™ must be installed to use the EVAL-ADAU144xEBZ. select Include this location in the search.

To install the Sigma Studio software, obtain the password from 6. Click Browse and select the USB drivers subfolder, located
the QuickStart™ Guide and follow these steps: in the SigmaStudio install directory.

1. If Microsoft® .NET Framework Version 2.0 is not already 7. Click Next.

installed on the PC, install it by downloading the redistri-

butable package from the Microsoft website. Please choose your search and installaion oplions =
2. Download the SigmaStudio software @

from http://www.analog.com/sigmastudiodownload.
(=) Search forthe best driver in these locations.

3. Open the .le flle and extract the flleS to your PC. Use the check boxes below to limit or expand the default ssarch, which includes local

paths and removable media. The best driver found will be installed.

Install SigmaStudio by double-clicking setup.exe and oo i Sy CORON

following the prompts. A computer restart is not required. (P
C:“Program Files*Anglog Devices InchSigmaStudio 3 |«
INSTALLING THE DRIVERS
() Dont search. | wil choose the driver to install.
After SlgmaStudlo is installed, fOllOW these StepS to install the Choose this option to select the device driverfrom a list. Windows does not guarantee that
d . the driver you choose will be the best match for your hardware
rivers:

1. Plug the USBi into the USB port of the PC using the
included mini USB cable. [ <Back J[ tet> ] [ concel |

2. If this is the first time the USBi has been connected to the
PC, the Windows Found New Hardware notification
should appear in the taskbar.

08363-004

Figure 4. Windows Found New Hardware Wizard Search and Install Options

8. When the warning about Windows logo testing appears,
click Continue Anyway.

i) Found New Hardware ¥
Hardware Installation

Analog Devices USBi (programmed)

1] E The software you are installing for this hardware:
]

Analog Devices USBi [programmed)

08363-002

Figure 2. Windows Found New Hardware Notification has not passad Windows Logo testing to verfy its compatibility
with Windows XP. {Tel me why this testing is importart.)

3. When the Found New Hardware Wizard opens, click Install Comiamingy g iiition of s sl vese mey g

from a list or specific location (Advanced). or destabilize the comect operation of your system
either immediately or in the future. Microsoft strongly
4. Click Next. recommends that you stop this installation now and

contact the hardware vendor for software that has
passed Windows Logo testing.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

[ Cortinue Amyway ] I STOP Installation

This wizard helps you install software for:

08363-005

Anslog Devices USBi (progremmed)

Figure 5. Windows Logo Test Warning

(*) ¥ your hardware came with an installation CD Next, Windows proceeds with the installation of the drivers, as

-..@ or floppy disk, insert it now. . .
shown in Figure 6.

What do you want the wizard to do?

) Install the software automatically {Recommended)
(& Install from a list or specific location (Advanced)

Click Next to continue

e

Figure 3. Windows Found New Hardware Wizard

08363-003
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ADDING THE EVAL-ADAU144xEBZ TO A

Please wait while the wizard installs the software... Sigmastudio PROJ ECT

To use the EVAL-ADAU144xEBZ with SigmaStudio, follow

these steps:
% Analog Devices LUSBi (programmed)

Start the SigmaStudio software.

2. Begin a new project by opening the File menu and
selecting New Project. (The keyboard shortcut for this
operation is Ctrl + N.)

3. The default view in SigmaStudio is the Hardware

Configuration tab.

a. On the left side of the screen is the Tree Toolbox tab.

b. Within the Tree Toolbox there is a subsection called
Communication Channels. From the list of Communi-
cation Channels, click and hold USBi dragging it to the
right into the empty white project space. See Figure 9

08363-006

Figure 6. Windows Installation of the USBi Drivers

9.  When the installation of the drivers is complete, the

window shown in Figure 7 appears. Click Finish. and Figure 10 for details.

_ =98 Communication Channels
Completing the Found New
Hardware Wizard H I.'SEI

The wizard has finished installing the software for:

Found New Hardware Wizard

08363-009

Figure 9. Adding the USBi Communication Channel to the Evaluation Board

G‘EP Analog Devices USBi {programmed) fOI’ theADAU144x
=88] Communication Channels
98 USE \ SR
| USESeialCanvAddress B | [mmmm— H
W] EvalBoard1940
¥ EvalBoard1940Test41 *
95 EvalBoard1541 "
¥ EvalBoard1352 H
¥8 EvalBoard 155X
Click Finish to close the wizard. m EvalBoardax0 M g
N 8 1)5SBSedalConv 8
E Figure 10. Adding a USBi to the Project
Figure 7. Driver Installation Complete If SigmaStudio cannot detect the USBi on the USB port of the
A notification of successful installation should appear in the computer, the background of the USB label turns red, as shown
taskbar, as shown in Figure 8. in Figure 11. This happens if the USBi is not connected or when
the drivers are not installed correctly.
i) Found New Hardware _
Your new hardware is installed and ready to use, >
g .
) . ——— : *
Figure 8. Successful Driver Installation Notification
*
CONNECTING THE EVALUATION BOARD .
1. Plug the included dc power supply into the J24 power jack on g
the board. N
2. Connect the USBi 10-pin communication cable to the J18 Figure 11. EVAL-ADAU144xEBZ Not Detected by SigmaStudio
communications port on the evaluation board. If SigmaStudio detects the USBi on the USB port, the back-

ground of the USB label changes to orange, as shown in Figure 12.

Rev. 0 | Page 4 of 44
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ADDING A SELF-BOOT EEPROM

UsB
> To evaluate the EVAL-ADAU144xEBZ self-boot functionality,
an E2Prom IC must be added to the project. This corresponds
u to the EEPROM U2 device on the evaluation board.
¢ 1. Click and drag an E2Prom IC into the project space.
* 2. Drag a wire from the second blue pin on the USBi to the
. green pin on the E2Prom IC, as shown in Figure 16.
: = lﬁa Processars [ICs / D5P3)
Figure 12. USBi Detected by SigmaStudio EZFram S
ADDING AN ADAU144xIC Figure 15. Adding an E2Prom IC
To communicate with the targeted ADAU144x IC on the When the second pin on the USBi communication channel
evaluation board, add ADAU144x to the processor list in is connected to the EEPROM, I*C Address 0xAQ is assigned
SigmaStudio. automatically.
= 'ma Processorz [ICs / DSPs] LSE
ADALT 44 R R R — & ADALT 445
Figure 13. Adding an ADAU144x IC [20 0xa0 [160] | dpeem \1
To use the USBi to communicate with the target ADAU144x IC, ¢ s E2Pom
click the top blue pin of the USB and drag a wire to the green *
pin of the ADAU144x IC 1, as shown in Figure 14. The I)C & .
Address 0x70 is assigned automatically. g
LSE Figure 16. Connecting the EVAL-ADAU144xEBZ to the E2Prom IC
12C 70 (11 g} e ;.,_..h] : _ An E2Prom IC does not have to be added unless the self-boot
ol R functionality of the board is required.
* PROGRAMMING THE SIGNAL FLOW
* To program the signal processing flow, use the Schematic tab,
* . located at the top of the window as shown in Figure 17.
§ 1.  Click the Schematic tab.
Figure 14. Connecting the EVAL-ADAU144xEBZ to an ADAU144x IC / Hardware Configuration /f

08363-017

Figure 17. Schematic Tab
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The left side of the schematic box shows the Tree ToolBox. It

3.

contains a list of all signal processing algorithms for use in the
ADAU144x, as shown in Figure 18.

2.

! Tree ToolBax i}

=-# Schematic Design
|8 User Image
User Commert
W Hierarchy Board
=+E Higrarchy Imput
E=+ Higrarchy Cutput
#- Simulation Probe
2E Simulation Stimuli
1T% T Connection
] Schematic Teminal
ﬂ/. Speaker Response : ML55A
= ﬁ (IC 1) ADALT44x

Figure 18. Tree ToolBox
Open the IO folder.
a. Open the Input subfolder.

b. Locate an Input cell, as shown in Figure 19.

-4 10
4 ASRC
=4 SPDIF
=4 GPIO
e Input
N
el Output

Figure 19.Locating an Input Cell

08363-019

= ADI Algorthms

1 Basic DSP

=4 Counters

=4 Designer Cortrols

=4 Cynamics Processors
=4 Filters

= GPIO Conditioning

= Nlu]

. Level Detectors/ Lookup Tables
= Mixers/Splitters

e Muxes/Demuxes

=4 Mon Linear Processors
=4 Sources

=4 System

=4 Volume Cortrols

08363-018

4.

5.

Rev. 0 | Page 6 of 44

Click and drag the Input cell into the project space, as
shown in Figure 20.

==
¥

08363-020

Figure 20. Input Cell
Open the IO folder.
a. Open the Output subfolder.
b. Locate an Output cell, as shown in Figure 21.

B4 10
=4 ASRC
= SPDIF
= GPIO
e Input
B Output
*y

o Level Detectorfwlookup Tables
Figure 21. Locating an Output Cell

08363-021

Click and drag the Output cell into the project space, as
shown in Figure 22.
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O O O e rs=]

08363-022

Figure 22. Input Cell and Output Cell

To have stereo inputs and outputs, one additional Output cell is
required.

6.  Select the Outputl cell.
a. Press Ctrl + C to copy the cell.
b. Then press Ctrl + V to paste the copy of the cell. There

should now be two output cells, as shown in Figure 23.

L a
& hd
L

N 9

08363-023

Figure 23. Stereo Input and Output

Rev. 0| Page 7 of 44

To control the volume of the output, a volume control is

required.

7.

8.

Open the Volume Controls folder.

a. Open the Adjustable Gain subfolder.
b. Open the Shared Slider subfolder.

c. Open the Clickless SW Slew subfolder.
d. Locate the Single SW slew vol cell.

=4 Volume Cortrols
= Mute
B3 Adjustable Gain
4 Single/Muttiple Controls
&= Shared Slider
= Clickless 5W Slew

M Single SW slew vol

Figure 24. Locating the Single Slew Volume Cell

08363-024

Click and drag the Single SW slew vol cell into the project
space, as shown in Figure 25.

L] = 0 a o
- = I

d ot oLn ds a R

RS

08363-025

Figure 25. Stereo Input and Output with Slew Volume

To make the volume control stereo, follow these steps as

illustrated in Figure 26.

9.

Right click SW_vol_1, the volume control cell.

10. Select Grow Algorithm, 1. Volume (SW slew).

11.

Select 1.
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13. Click and drag the Medium Size Eq cell into the project space,
as shown in Figure 29.

Cell Settings 4 |
1 Vome (5 sew) » . E

2 . -

Add Algarithm 4 3 = -20

Remove Algorithm 4 * : : * .

Delete 5 E =
8 E i

Cut 7 +: o

Copy 3 -
= |

Figure 26. Growing the Volume Control

The resulting volume control cell has two inputs and two outputs
marked with the green and blue points in Figure 27.

OO OO reE=d

S| g
* . g
‘ -3 Figure 29. Stereo Audio Flow with Volume Control and Single-Band Equalizer
_ = To add more bands to the equalizer, follow Step 14 through
» = a0 * Step 16 (illustrated in Figure 30) and adjust the filter parameters
following Step 17 and Step 18.
. 14. Right-click Grow Algorithm.
§ 15. Select 1. 2 Channel - Single Precision.
Figure 27. Stereo Volume Control 16. Select 2.
To add an equalizer, a filter is required. To add a filter, follow ST
these steps (illustrated in Figure 28): Cell ettings '
. Noortm | 1 2 Chermel Sl recsan [
12. Open the Filters folder.
Add Algorithm 3
a. Open Second Order subfolder. Remave Algorithm  # p
b. Open the Single Precision subfolder. Delets 3
c. Open the 2 Ch subfolder. Em 7
opy 5 g
d. Locate the Medium Size Eq cell. g g
=24 Filters Figure 30. Growing the Equalizer
o Crossover 17. Click the blue equalizer icon to alter filter parameters
=i Second Order (see Figure 31).
= Lookup

=4 Double Precision
== Single Precision
= Optimized
= 1Ch
== 2Ch
T_ General {Znd order)
T_ Text-In unlinked]

&4 Vedium Size B

Figure 28. Locating the Medium Size Equalizer Cell

08363-031

Figure 31. Filter Parameters Icon

08363-028
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18. Configure the filter parameters for each band, as desired [] #--
(see Figure 32). ] 41y
EQ Settings [x] ] NN -
|Shelving EQ w | [ [ - :; -
[ " E .‘E pep US|
_ 10 |High Shelf s L] = El
E - Scale Gain [2E) [ : = : _
= 4 T = o ¥ o[ ¥
= 2 u -
“®: 2
= | O
LockFres | 4 .
Figure 32. Filter Parameters g
Fi 33.C leted Audio Path
19. For each cell, click the blue pin and drag a wire to the green fgure 3. ~ompleted Audiora
pin to create an audio path from the input to the output for 20. Set the switches and jumpers to correspond to the default
each channel, as shown in Figure 33. settings in Figure 35. A black rectangle corresponds to the

position of a switch or jumper.

21. Connect an audio source to the audio input jack, J12,and a
pair of headphones or powered speakers to the audio
output jack, J4.

22. Click the Link Compile Download button to download
the program to the ADAU144x IC.

FlEEEzsS & RE & s s k.
43
Link Compile Download

08363-034

Hardware Configuration r Schematic ]

Figure 34. Link Compile Download

The device should now process audio in real time.

Rev. 0| Page 9 of 44
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Default Switch and Jumper Setting Descriptions

The default setup represents the state of the board when it
leaves the factory. With this configuration, the analog audio is

the DSP, back through the codecs, and to the output connectors.
Descriptions with direction references are based on the orienta-
tion of the board shown in Figure 35.

routed from the input connectors to the codecs, in and out of

Table 1. Default Switch and Jumper Setting Descriptions

Board Element

Description

Crystal Oscillator Circuit
Regulator DVDD, IOVDD, AVDD
PVDD

Op Amps

USB Communications

PLLx
CLKMODEXx

SELFBOOT

ADRRO

CDATA Line

S/PDIF Receiver

Codec 1 and Codec 2

Serial Ports on Codec 1 and Codec 2

Connection Between the Codecs
and the ADAU144x

Op Amp Reference

Microphone Input

Self-Boot EEPROM

GPIO Interface Board Supply
External Communications Interface

Used as a master clock source. LK1 connected.
Active. LK5, LK11, and LK13 connected.
Active.

Use a 5V supply. LK19 connected.

Active and in I12C mode. LK27 is in the up position. Note that the SPI functionality of the USB
communications interface has not yet been implemented, and users wishing to test SPI functionality
should connect the EVAL-ADUSB2 (USBi) to the Aardvark header, J18.

Set to 010, 256 x fs mode. The S2 Switch 1, S2 Switch 2, and S2 Switch 3 are in the right, left, and right,
positions, respectively.

In Mode 01, with buffered oscillator output. The S2 Switch 4 and S2 Switch 5 are in the right and left
positions, respectively.

Inactive. The S2 Switch 6 is in the right position.

Set to 0. The S2 Switch 7 is in the right position.

Active. The S2 Switch 8 is in the right position.

Set to RCA/coaxial connector. The S1 switch is in the right position.

Set as slaves to the ADAU144x. LK7 and LK9 are in the right position.

Set as slaves to the ADAU144x. LK6 and LK8 are in the right position.

Enabled. The S6 and S7 switches are in the up position.

Set to FILTR. LK18 is connected, and LK17 is disconnected.
Disabled. LK14 is in the up position.

Connected to the ADAU144x IC. LK15 and LK16 are connected.
Setto3.3V.LK10issetto3.3V.

Set to I)C mode. The S4 switch is set to I2C.

Rev.0|Page 11 of 44
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MONITORING THE USB COMMUNICATIONS usB

Use the Capture Window to view all communication transfers 12€ 270 (112) (Sjiep—[qADAU T4

between the PC and the target IC (see Figure 38). For each write,
the write mode, time of write, cell name (if applicable), parameter

12C (A (160) | ==
#| ‘& EZ2Prom Register Settings 3

* e
. . . Register Window
name, address, data (in decimal and hexadecimal), and length . ReadMrite Window

are shown. Wirite Latest Compilation to E2PROM x
. . . Check Last Compilation vs E2PROM
Click the expand/collapse button in the leftmost column to view Developer Made

the full data write. Otherwise, for block writes where more than Dump Files to Project Directory
one memory location is written, only the first location is shown.

PROGRAMMING THE SELF-BOOT EEPROM

After compiling a project, the registers and RAM contents of the

ADAU144x can be written to a target EEPROM for self-boot. To

use this functionality

1. Connect an E2Prom IC to the EVAL-ADAU144xEBZ in
the Hardware Configuration window.

2. Verify that the EEPROM write protect pin is disabled on

the target board.

Figure 36. Writing to the Self-Boot EEPROM

Download E2prom IC 2 In Progress

“Wiite at Address 03

(FRARRRANRRRRNARRRAE ]

08363-038

3. Link-compile-download the project by clicking the Link Figure 37. Self-Boot EEPROM Download Progress Bar
Compile Download button.

4. Right-click the ADAU144x IC, and select Write Latest
Compilation to E2PROM, as shown in Figure 36.

Capture Window o x
& m-
Mode Time Cell Mame Parameter Mame = Address | Yalue Daka Bytes o
[# Block Write 16:7:6 - 357ms IC 1.Routing M... 57472 0x00, 0x3F, 0=00, 0x3F 16
¥ Block Write 16:7:6 - 357ms IC 1.Routing M... 57480 0x00, 0x3F, 0=00, 0x3F 16
¥ Block Write 16:7:6 - 357ms IC 1.Routing M... 57455 0x00, 0x10, 0=00, Ox11 24
# Block Write 16:7:6 - 357ms I 1.5/PDIF Regs | 57536 000, 0x00, 0=00, 0x01 24
Block Write 16:7:6 - 357ms IC 1. ASRCL(D-3) | 57600 0x00, 0xE4, O=0F, 0x00 4
Block Write 16:7:6 - 357ms IC 1. ASRCE (4-7) | 57664 0x00, 0xE4, 0=0F, 0x00 4
[ Block Write 160716 - 357ms IC 1.5erial InFl... 57723 000, 0x00, 0:x00, 0x00 43
[ Block Write 160716 - 357ms IC 1.5erial Qut... 57792 000, 0x00, 0:x00, Dx00 64
[ Block Write 18:7:16 - 357ms IC 1.DSP Regs 57850 000, 0x00, O=00, 0x00 54
[ Block Write 162716 - 357ms IC 1.0ther DSP.., 57920 000, 0x02, M=00, 0x00 26
Block Write 161736 - 357ms IC 1.Enable Re... 57934 0x01, OxFF z
[+ Block Write 162716 - 357ms Pararn u] 000, w00, Ox1F, Ox0o 32
Block: wirite 161716 - 357ms MonModRamallos 0 7936 000, 0x00, 0xlF, 0x00 4
Block, wirite 16:716 - 357ms Mon Modulo RAM - 24320 ]
Block: wirite 160706 - 357ms IC 1.Core_Run_... 57596 000, 0x0l 2z 8
i 2

Figure 38. Output Capture Window
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HARDWARE DESCRIPTION

INTEGRATED CIRCUITS (ICs)

] 2 00000
® [Eacst ! meeoo ¢ I:l P Scovark couns . ‘ '
R Y - T 5 P PR s
g ca06 120 5 g 88 =
xEﬂuj_g[-]?sli D [al = C;) = o[ljlilﬁ 3 v c;% W e d
2 3l & - l g ‘V"“r_lu ® Lk25 (W S Ys 1o (8] L= [w]
o/t ® _n Ela) wmowm R E‘ﬁ - - L1831 Ch m| @
lﬂ%ﬁ e P cosmne 202 . U20 ® S TC_le220 o oo ® s °
Sumn 'E'EE- - ® M og_dvddDVDDAVDD ® 5 @2 [Exene g we :
o C i e ey [ ] |:| o el g
;lﬁmﬁng == e DI@ orn C8 e
BT il iy ol Rl LT mmm W IKE K" -4 Uiz |8 sl @
Na/3 2 o " . tm o ! ® "L |7|c21s[ [ale @ °
O,—Fm cx9 = B Ecie ciz4 ® mh ] ] () BEHH ® o™ I—l g o
Mgl = W -1 < 1MW @ B yr wme_o To NS ©|%|u1
LIOL R IO B P L T ) 3 o [Exlczy [l Pnfals g emmz S o
2 =13 : @® 2 e ]S K12 L &l S(ujnj= °
W Ml 8 —— Mg ® [i EElE RS Spey M w
) Ly L8 2l - - e I [==]g ® sl I—I'_ TR °}J :
we © @ ossp oo o @ Ea B s W ule °
SR BN R SN S e {' o Jooinfe RURHEH! 2 P
LN ey D T Y o gl U B R E===Lp gl o 18 |:|
e . @ R6 95209 gl 2 o
e T Wl 1 W T3 o oMY < 2 I g o o E=s @3 m °
] L8] R [0 @® s 2 oW EEEES 28 cias o E[g_@@
N6/7 ® TR ‘B @ g oms . om2 9[ ]"’ Sy °m| @ F ininl @ 2 ®® o
mcﬁ ) % gE cm c1e0 N | Mg (LY} 2| | el ®
=% al 7 o W Wz - o WE LRZ [K3LKALKZ u1s ‘=Lt g @ ©
|!,|1|--|1||1||1|-- L I @ @ e e
cre L _Im_J @® = = My r:lr:l EHEI 1o _s_ o gl °
M ) Wl e g crrron o LUE PRRE @ @ @ noml—Tpm =t 1F® @ o
Slm] Le1 R S 18l RE W RE WRee © e .u : fas2 PN o[ [a] [ ]
- . @ o Rus T che @0 @ E S LE%FC' E@ @ O® i —ilm |i|§© CJ °
ouro/r g [l 3 U2 zl?lél ckuopEomm [ o [5] |7|2© @® [ ]
® l l =8 [==] & 9 * curuonet me{ [ jum  E[8] [8]E °
. . &l ngﬂ e [ ]2 SELFBOOT mum - Em Mwl ]
4 @ e @ o[y ‘-’Illmh [ 5 ullulg [ UL [ ELINLIH
A S ~ASF g
S & &
@ ] ] RIS ] [5 Oiee v s WP PN INTF
45 — [ L] S RESET
012/3 c65 60 ILIR= = [ ]
2 ot /s = L ik - - y 0
A Re B ©® mm 3 EZIEw mL—lm ey
L= 1 [==] [==] 1 Wy ©l e
@® = L Ri7 R0 @ u21 ﬁ H
= ® e ¢ E'E”EI: ! u21 = [
- . ® = s ViEs @ @ @ 51 RCA ||
@ [ | [ | N I SPDIF IN
EN -- ®®e R
® | /Lp | EEEEEEEE] | EEEENEEE] z R0 ]
et . 2
- 18
ouTs /9 — — —
~E ~E ° I
LA s s oe o0 . M
v o ML o @00 @00 000000 e® 000 @ o |
e (NN lq|looo XXX XXX XXXXXYY] oooo| R
® . . M XX X ) 0000000000000 OCGOGKOCGOGIODS @ ) 5
L L. Ml = m]c215
w doro/m ez Tew @ (Neeccccccccccccccccccccoe ® @ 2in
0 015 00000000000 c0escncscnscee 54 fel
@ . . 3|.............................. R
- ® _._ _._ 0000000000000 000000000000OCGOOINOS ®
a oo cios @® 2 10 2 30 0 50 50
~E~ ~E Bat
@® l l 0000000000000000000000000
® B mMooooo 0000000 N 0000000000000000000000000
dll.'l'n‘/"s ug.n";’_mﬁ’ u22 L::’ ANALOG Rig4 :::::.............. .:::
EEEEQ LNE DEVICES (XX X ) [ X
mEmE EVAL-ADAU144XEBZ REV CO ® ® [ ) -
' T L o ommmm 5932 ¥
Ri89 0000000000000 0000° o0 é

Figure 39.IC Layout
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Table 2. IC Descriptions

Reference Functional Name Description

U1 ADAU144x SigmaDSP Digital audio signal processor

U2 24AA256-1/ST 256 kb serial EEPROM Self-boot memory

U3 AD1938 audio codec ADC for Input 0 to Input 3; DAC for Output 0 to Output 7
U4 AD1938 audio codec ADC for Input 4 to Input 7; DAC for Output 8 to Output 15
VE TOTX141P 15 Mbps optical transmitter S/PDIF output jack

V]3] TORX147L 15 Mbps optical receiver S/PDIF input jack

u7 SC937-02 110 Q AES/EBU transformer Transformer for electrical S/PDIF output

us AD8608ARZ low noise op amp Filter op amp for Output 0 to Output 3

U9 ADB8608ARZ low noise op amp Filter op amp for Output 4 to Output 7

ui1o ADB8608ARZ low noise op amp Filter op amp for Output 8 to Output 11

Ut AD8608ARZ low noise op amp Filter op amp for Output 12 to Output 15

ui2 AD8608ARZ low noise op amp Filter op amp for Input 0 to Input 1

uU13 AD8608ARZ low noise op amp Filter op amp for Input 2 to Input 3

ul4 AD8608ARZ low noise op amp Filter op amp for Input 4 to Input 5

u15s AD8608ARZ low noise op amp Filter op amp for Input 6 to Input 7

uile FT245BL USB to parallel FIFO interface USB to parallel communications interface

u1lz PIC16LF877-04/PT microcontroller Parallel to SPI/12C communications interface
u18 AT93C46-10SU-2.7 1 kb serial EEPROM USB vendor ID and product ID memory

u19 ADP3336ARMZ low dropout voltage regulator Analog supply voltage regulator

u20 ADP3339AKCZ low dropout voltage regulator Digital supply voltage regulator

u21 ADMB811RARTZ logic low reset output Master reset generator

u22 AD8608ARZ low noise op amp Microphone balanced-to-unbalanced converter
LK29 ASEP3JL-ND programmable oscillator Active 12.288 MHz oscillator

Detailed IC Descriptions
U1—ADAU144x SigmaDSP

Main audio signal processor and connectivity hub in the system.
It includes nine serial input ports and nine serial output ports,
with a total I/O capability of 24 serial audio channels. In addi-
tion, two pins are designated as S/PDIF input/output ports.
Inside the DSP are eight asynchronous sample rate converters,
each capable of using any available clock domain as an output
sample rate. The SigmaDSP core runs at 172 MHz and can be
programmed via USB by the SigmaStudio programming tool.

U2—24AA256-1/ST 256 kb Serial EEPROM

Self-boot memory. Has enough memory to store an entire pro-
gram, including program RAM, parameter RAM, and register

settings. The ADAU144x can optionally boot from this memory

on power-up, reducing the need for a system microcontroller.
U3—AD1938 Audio Codec

A four-ADC, eight-DAC audio codec that allows connection
of analog audio signals to the board. The U3 handles Input 0
to Input 3 and Output 0 to Output 7. It is capable of running
synchronously to the ADAU144x or using its own crystal oscil-

lator circuit. Its serial ports can also act as either master or slave.

U4—AD1938 Audio Codec

A four-ADC, eight-DAC audio codec that allows connection of
analog audio signals to the board. The U4 handles Input 4 to

Input 7 and Output 8 to Output 15. It is capable of running syn-
chronously to the ADAU144x or using its own crystal oscillator

circuit. Its serial ports can also act as either master or slave.

U5—TOTX141P 15 Mbps Optical Transmitter

Optical transmitter for S/PDIF signals coming from the SPDIFO
pin of the ADAU144x. It is always active.

U6—TORX147L 15 Mbps Optical Receiver

Optical receiver for S/PDIF signals, which are then routed to
the SPDIFI pin of the ADAU144x. It is selected by putting the
S3 switch into the left position (opposite the RCA label on the
silkscreen).

U7—SC937-02 110 Q AES/EBU Transformer

Transformer that conditions the S/PDIF output signal from the
SPDIFO pin on the ADAU144x and prepares it for output on
Connector J2, the electrical S/PDIF output jack.

U8—AD8608ARZ Low Noise Op Amp

Operational amplifier used to actively filter the analog outputs
of the AD1938 codecs. The U8 handles Output 0 to Output 3.
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U9—AD8608ARZ Low Noise Op Amp

Operational amplifier used to actively filter the analog outputs
of the AD1938 codecs. The U9 handles Output 4 to Output 7.

U10—AD8608ARZ Low Noise Op Amp

Operational amplifier used to actively filter the analog outputs of
the AD1938 codecs. The U10 handles Output 8 to Output 11.

U11—AD8608ARZ Low Noise Op Amp

Operational amplifier used to actively filter the analog outputs
of the AD1938 codecs. The U11 handles Output 12 to Output 15.

U12—AD8608ARZ Low Noise Op Amp

Operational amplifier used to actively filter the analog inputs of
the AD1938 codecs. The U12 handles Input 0 to Input 1.

U13—AD8608ARZ Low Noise Op Amp

Operational amplifier used to actively filter the analog inputs of
the AD1938 codecs. The U13 handles Input 2 to Input 3.

U14—AD8608ARZ Low Noise Op Amp

Operational amplifier used to actively filter the analog inputs to
the AD1938 codecs. The U14 handles Input 4 to Input 5.

U15—AD8608ARZ Low Noise Op Amp

Operational amplifier used to actively filter the analog inputs of
the AD1938 codecs. The U15 handles Input 6 to Input 7.

U16—FT245BL USB to Parallel FIFO Interface

Single-chip USB used to parallel the FIFO bidirectional data
transfer interface. It enables communication between the
ADAU144x and the SigmaStudio programming tool via the
PIC16LF877 microcontroller.

Note that in the current revision of the board, this device is
disabled. The evaluation kit includes the EVAL-ADUSB2EBZ to
be used as a communication interface.

U17—PIC16LF877-04/PT Microcontroller

U17 is a microcontroller that serves as a parallel FIFO to the
SPI or I*C bidirectional communications interface. It enables
communication between the ADAU144x and the SigmaStudio
programming tool via the FT245BL.

Note that in the current revision of the board, this device is
disabled. The evaluation kit includes the EVAL-ADUSB2EBZ to
be used as a communication interface.

U18—AT93C46-10SU-2.7 1 kb Serial EEPROM

USB device identification memory that contains the USB vendor
ID and product ID numbers, allowing the correct driver to be
chosen and enabling communications to the USB port of the PC.

U19—ADP3336ARMZ Low Dropout Voltage Regulator

U19 is the analog supply voltage regulator; it regulates the dc
power supply to a 3.3 V analog supply.

U20—ADP3339AKCZ Low Dropout Voltage Regulator

Digital supply voltage regulator; it regulates the dc power supply
to a 3.3 V digital supply.

U21—ADMS811RARTZ Logic Low Reset Output

Debounced reset signal generator that acts as a master reset for
the board.

U22—AD8608ARZ Low Noise Op Amp

Operational amplifier used to take a balanced analog microphone
input signal and convert it to an unbalanced signal.

LK29—ASEP3]JL-ND Programmable Oscillator

An active oscillator that generates a clock signal at 12.288 MHz; it
is useful for simulating an external master clock source in the
system.
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CRYSTAL RESONATORS
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Figure 40. Crystal Resonator Layout

Table 3. Crystal Resonator Descriptions

Description

12.288 MHz crystal for the ADAU144x

12.288 MHz crystal for the AD1938 Codec 1

12.288 MHz crystal for the AD1938 Codec 2

6.000 MHz crystal for the PIC16LF877 microcontroller
10.000 MHz crystal for the FT245BL USB interface

Name

DSP crystal

Codec 1 crystal

Codec 2 crystal

Microcontroller crystal
USB interface crystal

Reference
Y1

Y2

Y3

Y4

Y5
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Table 4. Transistor Descriptions

Figure 41. Transistor Layout

Reference | Name Description
Q1 Voltage regulator transistor Darlington PNP transistor. Acts as a pass transistor for the DVDD supply.
Q2 Microcontroller JTAG reset transistor | Reset transistor. Required component of the JTAG microcontroller programming circuit.

Rev.0 | Page 17 of 44



o
2 00000 10 2 o0 | —
+5V POWER EEICZS" HeoO0O® (91 lo... “ st
c218 1te O O — N A uNS
ool 158 & g - F AN NN 2 e ¢ )
8=l |:|Z czo;ugu'zn Rordvork - 5 a '2_6- fu]
i i EEE';'E LN :D. ?m 0o §[:]§L “" 2 2
o w1 2 - L e EE g
%@'.% o1 Pwln_l Rﬁf‘la'j?l c-l e ctz: “ l] Eé - -czzoO e L SE s E E E mil
= \ Wl 1 1 g I L]
._;:|!| [o] W ] - -ES ® W roq_cvadpvo0 MDD 7 Bl & o
L mm I @ 1 ® =
g,il 'E‘- - E‘ falg 1 1 Ml ® @ I O g """ECISG [ ]
IN2/3 @ I!lcld |Wi) RIEI‘IEI; -c;'m- g -u- L= @ EEN 1 OI €207 23 8 E IIIII: :
 mERE cm E EE o6 o @ &l LN R B o
i) (8]t (2] o]0 e (313 o mu® 7 ' H ® =5 .
2 usl—)uuu;,-n--lﬂo ® = , @ ®
e 2 m e meo e o @ = 12 1 v1|—|- @ I"“I’"u|"" e °
v AT L TR TNY e . T sm g, GmeE S
N4 W% ey O E' °
,Jif% o5 £ E B coisd s ® =2 -Eals Efml . _|'_Iil| E 2 (4
S SN e O Y s Ea m Hi g2
| ] o) o] o) KN g[ljcﬂ G I sgh] R 2f .
= mm B e ® at Pt Ly 8 3 & .
I ki UL -y -Eé ¢ o <IN e ) §|_I “ue] g = 24 &
ING/7 @ <160 R'g}.’)g; . km' = kml © I MWl Wl ;m E 25 3 § @ ® ol - m @® 2 [ ]
,ilc% s EBE om Sz © ]lﬂ" S| S @® g E & C8e " mg_ OO [ ]
MR = falfallal 1 1 [El2 1 wl [l =g o
uc%-dlﬂlﬂlﬂ-u-n--&li ® ® ¢ Wt L H glﬂfﬁ@@.
AL Y [w] Wl r—|: ) E = g NS Q <) =11 10
= LB I L} [ul 2 @ @® [ ]
m| 2] |s] (3]F == —T - . Illg [CIO) By PR LIS 1o __$2 o gl
4 L__J rue 1z \ w ® @® g e o
. @ ° oS G ® LS E E romTTem St 1F@® @ ¢
oo ® @® = K Lﬁﬂfﬁ‘n@ ® @ =T emm °
@® I HhiEag o Bl o Cl E® © o
== — 8 = CLK
- ® _n o qED - B Ek r—|cu ch:Z:Ez?::: EE EéO ®.
a —- 2 5 -] = ]| =
Pl @ ‘W v B B[ M Ez gl '%4; l e SELFHOOT-III- S
® N GEE oS g s H me d?ll?la AooR0 e ] ju AR .
o |g g sl 8 . ‘°°'“/°°"‘-l:l- o« g
= Borzs oo _lEo WES S El i Bl
s L”gz L] [I] E[I]9 & NP PIN INTF
e 3
Wl Ris B ¢ 7 o e = El__|Smtl -
o o o T . g, o T g -
v BLE TR STl gMme F2] E2) m_—. mm -
—s lnjln) PR R SRR g U
P RN E|m||n= mm sy ° (LIS
@® [ | [ ] - m m IEJI%I "Iﬂlﬂ&m 00e® o st RBAﬁE D
| m_ 6 >SS 8 u -
el ey AL C 1517 gy T 2 eee [, T
S I T g
[¢]
. @® 5 - oS e TITTTN1 ®
4 o N N u
[O) ’_lc“u’_lc:g @® 000 9000 ©©00© ©©@©® ©®@ © EE‘ ]
® [ Teeee L =
e Ln s eeecccccceo Eom |:
L _ []
b o/ co2 lc?7 =]
J10 O =
0/ [ [==]c2is
o S BYE B QH
L ]
. * lulln sl
_ 100 105 @ 2 0
O . .H 20 B:‘ @
Jh‘? alc,— Ly 14"000llooooooo|!|. ceoe
—e———outi4/s 25, Te108 019(7:“3 ANALOG RiB4 @ [ X N X}
Mme 11] e oo eoe
@ . I VR AR D2 ceoe
<FRIElg - REV CO®@® bbbt
L= s/N ceccecccsccsscssssssssess o
(XXX (X X X XX B g
00000000000000O0O0OCGOCGOCGOCOCS §

Figure 42. Link Layout
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Table 5. Link Descriptions

Reference | Functional Name Description

LK1 Clock select, crystal oscillator circuit LK1, LK2, LK3, LK4, and LK28 select the master clock input to the ADAU144x. LK1
connects the ADAU144x to its crystal oscillator circuit.

LK2 Clock select, BNC LK1, LK2, LK3, LK4, and LK28 select the master clock input to the ADAU144x. LK2
connects the ADAU144x to a master clock signal input on the SMA input header, J3.

LK3 Clock select, external clock input LK1, LK2, LK3, LK4, and LK28 select the master clock input to the ADAU144x. LK3
connects the ADAU144x to an external MCLK signal from the multipurpose pin
interface, J20.

LK4 Clock select, FPGA board LK1, LK2, LK3, LK4, and LK28 select the master clock input to the ADAU144x. LK4
connects the ADAU144x to an external MCLK signal coming from header, J23.

LK5 DVDD regulator circuit enable Connects a regulated DVDD supply from the collector of the pass transistor, Q1, to the
ADAU144x.

LK6 Codec 1 master/slave Places the Codec 1 serial ports in either master or slave mode, which are marked by M
or S on the silkscreen, respectively.

LK7 Codec 1 clock select Connects or disconnects Codec 1 from its crystal oscillator circuit. When discon-
nected, the codec receives a master clock signal from the ADAU144x.

LK8 Codec 2 master/slave Places the Codec 2 serial ports in either master or slave mode, which are marked by M
or S on the silkscreen, respectively.

LK9 Codec 2 clock select Connects or disconnects Codec 2 from its crystal oscillator circuit. When discon-
nected, the codec receives a master clock signal from the ADAU144x.

LK10 Multipurpose board supply select Selects either a 3.3 V (DVDD) or 5 V supply for the optional external multipurpose
board, which attaches to the J20 header.

LK11 AVDD enable Connects the AVDD supply to the ADAU144x.

LK12 PVDD enable Connects the PVDD supply to the ADAU144x.

LK13 IOVDD enable Connects the IOVDD supply to the ADAU144x.

LK14 Microphone input select Allows the microphone to be input to Codec 2. By default, the jumper should be set
on LINE, which enables both channels on the J15 input jack. However, when set to
MIC, the left channel of J15 is replaced by the microphone signal on J25.

LK15 EEPROM SCL connect Connects the SCL line of the self-boot EEPROM U2 to the ADAU144x. The jumper must
be connected to program and read from the EEPROM.

LK16 EEPROM SDA connect Connects the SDA line of the self-boot EEPROM U2 to the ADAU144x. The jumper
must be connected to program and read from the EEPROM.

LK17 Op amp reference select, VREF LK17 and LK18 select the reference level for the active filters. Connecting LK17 selects
a OPVDD/2 reference from a voltage divider on the OPVDD supply.

LK18 Op amp reference select, FILT LK17 and LK18 select the reference level for the active filters. Connecting LK18 selects
a reference output directly from the AD1938 codec.

LK19 Op amp supply select, 5V LK19 to LK22 select the supply for the filter operational amplifiers. LK19 connectsa 5V
supply.

LK20 Op amp supply select, DVDD LK19 to LK22 select the supply for the filter operational amplifiers. LK20 connects the
op amps to the DVDD supply.

LK21 Op amp supply select, AVDD LK19 to LK22 select the supply for the filter operational amplifiers. LK21 connects the
op amps to the AVDD supply.

LK22 Op amp supply select, GND LK19 to LK22 select the supply for the filter operational amplifiers. LK22 disables the
op amps by connecting their supplies to ground.

LK23 Futures Connects a pin on the microcontroller, which is not yet implemented.

LK24 Communication active signal output Connects the communications active signal to the multipurpose pin interface header, J20.

LK25 Codec 1 external SPI latch connect Connects the latch signal for Codec 1 to the J18 and J19 external communications
headers, allowing the codec to be programmed independently. When using the
Aardvark or Beagle communications interface in I°C mode, the jumper must be
disconnected.

LK26 Codec 2 external SPI latch connect Connects the latch signal for Codec 1 to the external communications headers (J18

and J19) allowing the codec to be programmed independently. When using the
Aardvark or Beagle communications interface in I°C mode, the jumper must be
disconnected.
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Reference | Functional Name Description
LK27 Microcontroller communication mode select | Selects either I*C or SPI communication mode for the microcontroller; however, only
I*)C is supported by the firmware on the EVAL-ADAU144xEB. To communicate with the
ADAU144x in I’C mode, connect an external I°C programmer to J19.
prog
LK28 Clock select, active oscillator LK1, LK2, LK3, LK4, and LK28 select the master clock input to the ADAU144x. LK28
selects the ASEP3JL-ND programmable oscillator as the MCLK source.
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Figure 43. Switch Layout
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Table 6. Switch Descriptions

Reference

Functional Name

Description

S1

S2

S3

S4

S6

S7

S/PDIF input format select

ADAU144x mode switch

Master reset

Aardvark communication format select

Codec Enable 1

Codec Enable 2

Selects between the optical or electrical S/PDIF receiver input. Note that both
transmitters are active at all times. When the switch is to the left, the optical receiver
is enabled. When to the right, the electrical receiver is enabled.

Sets multiple mode pins on the ADAU144x, including PLL mode, CLK mode, self-
boot, and address. For more information on these particular modes, refer to the
ADAU1442/ADAU1445/ADAU1446 datasheet. For each switch, the right position
(the on position) corresponds to a Logic 0. The left position corresponds to a Logic 1.

Triggers a single reset pulse from reset generator U21, and resets all major ICs on
the board.

Selects between I2C and SPI mode for the Aardvark communication interface. When
the switch is in the left position, I°C communications are enabled. When to the right, SPI
communications are enabled.

Enables communication between the ADAU144x and the AD1938 Codec 1. When
the switches are in the on position (up), communications are enabled, and signals
travel freely between the two ICs. When in the off position (down), the signals are
blocked. To use the J21, J22, and J23 headers to input audio data to the ADAU144x
directly, make sure these switches are in the off position.

Enables communication between the ADAU144x and the AD1938 Codec 2. When
the switches are in the on position (up), communications are enabled, and signals
travel freely between the two ICs. When the switches are in the off position (down),
the signals are blocked. To use the J21, J22, and J23 headers to input audio data to
the ADAU144x directly, make sure these switches are in the off position.
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CONNECTORS AND JACKS
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Figure 44. Connectors and Jacks Layout
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Table 7. Connector and Jack Descriptions

Reference

Functional Name

Description

J

J2

J3

J4

J5

J6

J7

J8

J9

J10

n

J12

J13

J14

J15

J16

7
J18

J19

J20

J21

J22

J23

J24

J25

S/PDIF electrical coax input jack
S/PDIF electrical coax output jack
Master clock input SMA receptacle

Analog Audio Output 0/
Analog Audio Output1

Analog Audio Output 2/
Analog Audio Output 3

Analog Audio Output 4/
Analog Audio Output 5

Analog Audio Output 6/
Analog Audio Output 7

Analog Audio Output 8/
Analog Audio Output 9

Analog Audio Output 10/
Analog Audio Output 11

Analog Audio Output 12/
Analog Audio Output 13

Analog Audio Output 14/
Analog Audio Output 15

Analog Audio Input 0/
Analog Audio Input 1

Analog Audio Input 2/
Analog Audio Input 3

Analog Audio Input 4/
Analog Audio Input 5

Analog Audio Input 6/
Analog Audio Input 7

Microcontroller programming
header

USB connector
Aardvark programming header

Beagle header

Multipurpose pin interface
ADAU144x Interface Connector 1
ADAU144x Interface Connector 2
ADAU144x Interface Connector 3
Coaxial 5V power jack

Microphone input jack

Electrical input jack for the S/PDIF signals. To be active, it must first be selected with
Switch S1.The signal input on this jack is accessible at the SPDIFI pin on the ADAU144x.

Electrical output jack for S/PDIF signals. This jack always needs to be active; it outputs the
signal directly from the SPDIFO jack of the ADAU144x.

Input jack for external master clock signals to the ADAU144x. It is selected by connecting
the jumper on LK2.

Stereo audio output from the AD1938 Codec 1, Channel 0 and Channel 1.
Stereo audio output from AD1938 Codec 1, Channel 2 and Channel 3.
Stereo audio output from AD1938 Codec 1, Channel 4 and Channel 5.
Stereo audio output from AD1938 Codec 1, Channel 6 and Channel 7.
Stereo audio output from AD1938 Codec 2, Channel 8 and Channel 9.
Stereo audio output from AD1938 Codec 2, Channel 10 and Channel 11.
Stereo audio output from AD1938 Codec 2, Channel 12 and Channel 13.
Stereo audio output from AD1938 Codec 2, Channel 14 and Channel 15.
Stereo audio input to AD1938 Codec 1, Channel 0 and Channel 1.

Stereo audio input to AD1938 Codec 1, Channel 2 and Channel 3.

Stereo audio input to AD1938 Codec 2, Channel 4 and Channel 5.

Stereo audio input to AD1938 Codec 2, Channel 6 and Channel 7.
Connects directly to the programming port on the PIC16LF877 microcontroller.

Connects the EVAL-ADAU144xEBZ board to the USB port of a PC.

Allows communication via an Aardvark communication interface instead of the USB
connector. An EVAL-ADUSB2EBZ (also known as USBi) can be connected here, as well.
When J18 is used, the USB connector of the board, J17, should be disconnected from the
USB port of the PC.

Allows communication monitoring via a Beagle sniffer communication interface.
Connects to the included external GPIO daughter board, which allows control of the
ADAU144x via its MP pins. The GPIO board has several forms of interface circuitry,
including potentiometers, pushbuttons, and LEDs.

Header that allows direct access to many of the ADAU144x pins. For more information,
see Figure 58.

Header that allows direct access to many of the ADAU144x pins. For more information,
see the schematic in Figure 58.

Header that allows direct access to many of the ADAU144x pins. For more information,
see the schematic in Figure 58.

Connector for a standard power supply. The supply should be between 5V and 6V,
sourcing at least 1.5 A, and have a tip positive polarity.

Mono differential microphone input.
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CIRCUIT SCHEMATICS
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Figure 46. S/PDIF Transmitter and Receiver Circuit Schematics
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Figure 48. AD1938 Codecs Circuit Schematics
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Figure 49. Audio Input 0 to Audio Input 3 Circuit Schematics
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Figure 50. Audio Input 4 to Audio Input 7 Circuit Schematics
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Figure 52. Microphone Input Circuit Schematic
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Figure 53. Audio Output 0 to Audio Output 3 Circuit Schematics
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Figure 54. Audio Output 4 to Audio Output 7 Circuit Schematics
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Figure 55. Audio Output 8 to Audio Output 11 Circuit Schematics
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Figure 56. Audio Output 12 to Audio Output 15 Circuit Schematics
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Figure 57. Multipurpose Pin Interface Schematic
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Figure 58. ADAU144x Interface Connector Schematic
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Figure 60. USB Control Interface Circuit Schematic
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Figure 62. Voltage Regulator Circuit Schematic
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ORDERING INFORMATION

BILL OF MATERIALS

Table 8. Bill of Materials (BOM)

Qty. |Reference Value

Description

Manufacturer

Part No.

Vendor

Vendor No.

66 C1toC14,C19, [0.10 pyF
C22,

C25t0 C29,
C31,@33,
(C38t0 C42,
C44, C46,
C118,C127,
C135,C150,
C153,C168,
ci171,
C186to0 C192,
C195t0 C197,
€203, C204,
C206, C208,
C214,C216,
C217,
C221t0 C229,
C231,C232,
C234

Multilayer ceramic,
50V, X7R (0603)

Panasonic EC

ECJ-1VB1H104K

Digi-Key

PCC2398CT-ND

16 C121,C122, 1.0nF
C130,C131,
C144,C145,
C148,C149,
C162,C163,
C166,C167,
C180,C181,
C184,C185

Multilayer ceramic,
50V, NP0 (0603)

Panasonic EC

ECJ-1VCT1H102)

Digi-Key

PCC2151CT-ND

1 24 1.8nF

Multilayer ceramic,
50V, NP0 (0603)

TDK Corporation

C1608C0GTH182)

Digi-Key

445-1296-1-ND

2 R8,R152 100 kQ

Chip resistor, 1%, 125 mW thick
film (0603)

Panasonic EC

ERJ-3EKF1003V

Digi-Key

P100KHCT-ND

16 C11,C123, 100 pF
C124,C132,
C138,C143,
C146,C147,
C156,C161,
C164, C165,
C174,C179,
C182,C183

Multilayer ceramic,
50V, NP0 (0603)

Panasonic EC

ECJ-1VCTH101)

Digi-Key

PCC10TACVCT-ND

15 R5,R13,R23, 100Q
R171toR182

Chip resistor, 1%,
100 mW thick film
(0603)

Panasonic EC

ERJ-3EKF1000V

Digi-Key

P100HCT-ND

1 R4 107 Q

Chip resistor, 1%,
100 mW thick film
(0603)

Panasonic EC

ERJ-3EKF1070V

Digi-Key

P107HCT-ND

18 R1,
R18toR21,
R28toR31,
R154,R157,
R158, R160,
R162,

R166 to R168,
R191

10.0kQ

Chip resistor, 1%, 125 mW thick
film (0603)

Panasonic EC

ERJ-3EKF1002V

Digi-Key

P10.0KHCT-ND

3 C18,C215, 10nF
C218

Multilayer ceramic,
50V, X7R (0603)

Panasonic EC

ECJ-TVB1H103K

Digi-Key

PCC1784CT-ND
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Qty. |Reference Value Description Manufacturer Part No. Vendor Vendor No.
43 C15,C16,C30, |10 uF Alum electrolytic capacitor FC, | Panasonic EC EEE-FC1C100R Digi-Key PCE3995CT-ND
(C32,(C43,C45, 105°C,SMD_B
C116,C119,
C120,C125,
C128,C129,
C133,C134,
C136,C137,
C139,C142,
C151,C152,
C154,C155,
C157,C160,
C169,C170,
C172,C173,
C175,C178,
C200, C202,
C205, C207,
C209to C213,
€219, C220,
C230,C233
8 C117,C126, 120 pF Multilayer ceramic, 50V, Panasonic EC ECJ-1VC1H121) Digi-Key PCC121ACVCT-ND
C140,C141, NPO (0603)
C158, C159,
C176,C177
1 R186 140 kQ Chip resistor, 1%,100 mW thick | Panasonic EC ERJ-3EKF1403V Digi-Key P140KHCT-ND
film (0603)
16 (C52,C56,C62, | 150 pF Multilayer ceramic, 50V, Panasonic EC ECJ-1VC1H151) Digi-Key PCC151ACVCT-ND
C63,C70,C71, NPO (0603)
C78,C79,C86,
C87,C94, C95,
C102,C103,
C110,C111
1 R11 1.00 kQ Chip resistor, 1%, 125 mW thick |Panasonic EC ERJ-3EKF1001V Digi-Key P1.00KHCT-ND
film (0603)
1 R6 1.50kQ Chip resistor, 1%,100 mW thick | Panasonic EC ERJ-3EKF1501V Digi-Key P1.50KHCT-ND
film (0603)
1 D2 15V TVS Zener 15V, 600 W, SMB ON Semiconductor |1SMB15AT3G Digi-Key 1SMB15AT3GOSCT-ND
2 R170,R153 2000 Chip resistor, 1%,100 mW thick | Panasonic EC ERJ-3EKF2000V Digi-Key P200HCT-ND
film (08603)
10 C20,C21,C36, |22pF Multilayer ceramic, 50V, Panasonic EC ECJ-1VC1H220J Digi-Key PCC220ACVCT-ND
37,49, C50, NPO (0603)
C193,C194,
C198,C199
18 R101,R102, 237Q Chip resistor, 1%, 125 mW thick | Panasonic EC ERJ-3EKF2370V Digi-Key P237HCT-ND
R108, R109, film (0603)
R114toR117,
R128toR131,
R142 to R145,
R189,R190
1 R3 2430 Chip resistor, 1%,100 mW thick | Panasonic EC ERJ-3EKF2430V Digi-Key P243HCT-ND
film (0603)
1 u2 256 kb I2C CMOS serial EEPROM | Microchip 24AA256-1/ST Digi-Key 24AA256-1/ST-ND
2 R155,R156 28.0Q Chip resistor, 1%, 125 mW thick | Panasonic EC ERJ-3EKF28ROV Digi-Key P28.0HCT-ND
film (0603)
5 R159,R163t0 [2.00kQ Chip resistor, 1%,100 mW thick | Panasonic EC ERJ-3EKF2001V Digi-Key P2.00KHCT-ND

R165, R169

film (0603)
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Qty. |Reference Value Description Manufacturer Part No. Vendor Vendor No.
16 C54,C58,C61, |3.3nF Multilayer ceramic, 50V, Panasonic EC ECJ-1VB1H332K Digi-Key PCC1778CT-ND
C64,C69,C72, X7R (0603)
C77,C80,C85,
(88, €93, C96,
C101,C104,
C109,C112
1 C23 33nF Multilayer ceramic, 50V, Panasonic EC ECJ-1VB1H333K Digi-Key PCC2284CT-ND
X7R (0603)
2 (C35,C48 390 pF Multilayer ceramic, 50V, Panasonic EC ECJ-1VC1H391) Digi-Key PCC391ACVCT-ND
NP0 (0603)
16 C51,C55,C59, |470pF Multilayer ceramic, 50V, Panasonic EC ECJ-1VC1H471) Digi-Key PCC2147CT-ND
C66,C67,C74, NPO (0603)
(C75,C82,(83,
C90, C91, C98,
C99, C106,
C107,C114
1 R161 475Q Chip resistor, 1%, 125 mW thick |Panasonic EC ERJ-3EKF4750V Digi-Key P475HCT-ND
film (0603)
16 C53,C57,C60, |47 uF Alum electrolytic capacitor, Panasonic EC EEE-FC1C470P Digi-Key PCE4000CT-ND
C65,C68,C73, FC, 105°C, SMD_D
C76,C81,C84,
€89, C92,C97,
C100, C105,
C108,C113
22 R35,R39,R40, |49.9kQ Chip resistor, 1%, 100 mW thick | Panasonic EC ERJ-3EKF4992V Digi-Key P49.9KHCT-ND
R47,R48, R55, film (0603)
R56, R63, R64,
R71,R72,R79,
R80, R87, R88,
R95, R136,
R137,R150,
R151,R187,
R188
32 R32,R33,R36, |4.75kQ Chip resistor, 1%, 100 mW thick | Panasonic EC ERJ-3EKF4751V Digi-Key P4.75KHCT-ND
R37,R42to film (0603)
R45,R50 to
R53,R58 to
R61, R66 to
R69, R74 to
R77,R82to
R85, R90 to
R93
2 C34,C47 5.6 nF Multilayer ceramic, 50V, Panasonic EC ECJ-1VB1H562K Digi-Key PCC1781CT-ND
X7R (0603)
2 R12,R22 562 Q) Chip resistor, 1%, 125 mW thick |Panasonic EC ERJ-3EKF5620V Digi-Key P562HCT-ND
film (0603)
16 R124toR127, [5.76kQ Chip resistor, 1%, 125 mW thick | Panasonic EC ERJ-3EKF5761V Digi-Key P5.76KHCT-ND
R132toR135, film (0603)
R138toR141,
R146 toR149
16 R34,R38,R41, |604Q Chip resistor, 1%, 100 mW thick |Panasonic EC ERJ-3EKF6040V Digi-Key P604HCT-ND
R46, R49, R54, film (0603)
R57,R62, R65,
R70,R73,R78,
R81, R86, R89,
R94
1 R2 750Q Chip resistor, 1%, 100 mW thick |Panasonic EC ERJ-3EKF75R0V Digi-Key P75.0HCT-ND
film (0603)
1 R185 787 kQ Chip resistor, 1%, 100 mW thick | Panasonic EC ERJ-3EKF7872V Digi-Key P78.7KHCT-ND
film (0603)
2 U3, U4 AD1938YSTZ Four-ADC, eight-DAC with PLL, |Analog Devices, Inc. | AD1938YSTZ Analog AD1938YSTZ
192 kHz, 24-bit CODEC Devices
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Qty. |Reference Value Description Manufacturer Part No. Vendor Vendor No.
1 u22 Low noise rail-to-rail Analog Devices ADB606ARZ Analog AD8606ARZ
CMOS op amp Devices
8 UgtoU15 Low noise rail-to-rail Analog Devices AD8608ARZ Analog AD8608ARZ
CMOS op amp Devices
1 U1 SigmaDSP Analog Devices ADAU144x Analog ADAU144x
Devices
1 U21 Microprocessor voltage Analog Devices ADMB811RARTZ-REEL7 Analog ADM811RARTZ-REEL7
supervisor, logic low reset Devices
output
1 u19 Adjustable low dropout Analog Devices ADP3336ARMZ-REEL7 Analog ADP3336ARMZ-REEL7
voltage regulator Devices
1 uU20 High accuracy, low dropout, Analog Devices ADP3339AKCZ-3.3-R7 Analog ADP3339AKCZ-3.3-R7
3.3V dc voltage regulator Devices
1 u18 1kb Serial EEPROM, 1 kB, 2.7V Atmel AT93C46-10SU-2.7 Digi-Key AT93C46-10SU-2.7-ND
(128 x 8 bits or
64 % 16 bits)
1 c17 Open Do not stuff N/A! N/A! N/A! N/A!
1 J3 SMA receptacle straight Amp-RF Division 901-144-8RFX Digi-Key ARFX1231-ND
PCB mount
1 S4 DPDT slide DPDT slide switch vertical E-Switch EG2207 Digi-Key EG1940-ND
3 L1tolL3 Chip ferrite bead, 600 Q Steward HZ0805E601R-10 Digi-Key 240-2399-1-ND
@ 100 MHz
1 u16 USB to parallel FIFO interface FTDI FT245BL Mouser 895-FT245BL
Electronics
1 Q1 TRANS PNP, PNP Darlington transistor ON Semiconductor |NJT4030PT3G Digi-Key NJT4030PT3GOSCT-ND
BIPO3A, 40V,
SOT-223
1 Y5 10.000 MHz Crystal 10.000 MHZ, SMT, 18 pF | Citizen America HCM49-10.000MABJ-UT | Digi-Key 300-8543-1-ND
Corp
3 Y1toY3 12.288 MHz Crystal 12.288 MHZ, SMT, 18 pF | Citizen America HCM49-12.288MABJ-UT | Digi-Key 300-8550-1-ND
Corp
1 Y4 6.000 MHz Crystal 6.000 MHZ, SMT, 18 pF | Citizen America HCM49-6.000MABJ-UT Digi-Key 300-8535-1-ND
Corp
2 J18,J19 2x5 10-way shroud polarized 3M N2510-6002RB Digi-Key MHC10K-ND
header
2 J21,)22 50-pin (2 rows x| 50-pin header unshrouded, Sullins Electronics | PBC25DAAN Digi-Key S2011E-25-ND
25 columns) 0.10" dual row Corp
1 )16 1%x5 5-way unshrouded header Sullins Electronics | PBCO5SAAN; also cut Digi-Key S1011E-05-ND
single row Corp PBC36SAAN
1 J23 60-pin (2 rows | 60-pin header unshrouded, Sullins Electronics | PBC30DAAN Digi-Key S2011E-30-ND
X 30 columns) |0.10" dual row Corp
21 LK1 to LK5, 2-pin header unshrouded Sullins Electronics | PBCO2SAAN; or cut Digi-Key S1011E-02-ND
LK11 to LK13, jumper, 0.10"; use shunt Corp PBC36SAAN
LK15 to LK26, Tyco 881545-2
LK28
7 LK6 to LK10, 3-position SIP header Sullins PBCO3SAAN; or cut Digi-Key S1011E-03-ND
LK14, LK27 PBC36SAAN
1 D3 Blue clear Blue clear, 25 millicandela, Lumex Opto SML-LX1206USBC-TR Digi-Key 67-1701-1-ND
470 nm (1206)
1 D4 Yellow diffused | Yellow clear, 6.0 millicandela, Lumex Opto SML-LX1206YC-TR Digi-Key 67-1358-1-ND
585 nm (1206)
1 D1 Schottky Schottky 30V, 0.5 A, SOD123 On Semiconductor |MBR0530T1G Digi-Key MBR0530T1GOSCT-ND
diode
1 u17 8kbx 14 MCU Flash 4 MHz, 8 kb x 14 Microchip PIC16LF877-04/PT Digi-Key PIC16LF877-04/PT-ND
TQFP44 Technology
13 J4t0J15,)25 Stereo mini jack, TH CUl, Inc. SJ-43514 Digi-Key CP-43514-ND
1 Q2 NPN general-purpose transistor | ON Semiconductor |MMBT3904LT1G Digi-Key MMBT3904LT1GOSCT-
ND
1 R183 1.00 MQ Resistor network bussed seven | Bourns, Inc. 4606X-101-105LF Digi-Key 4606X-1-105LF-ND

resistors
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Qty. |Reference Value Description Manufacturer Part No. Vendor Vendor No.
1 R10 100Q Resistor network Bourns, Inc. 4608X-101-103LF Digi-Key 4608X-1-103LF-ND
bussed seven resistors
1 R184 1.00 MQ Resistor network Bourns, Inc. 4608X-101-105LF Digi-Key 4608X-1-105LF-ND
bussed seven resistors
10 R7,R9,R14to | Open Do not stuff
R17,R24 to
R27
1 1202 50-pin 50-pin plug right angle DIN Hirose Electronic PCN10-50P-2.54DS(72) Digi-Key H11159-ND
dual row Co,, Ltd
2 J1,J2 RCA jack PCB TH mount right Connect-Tech CTP-021A-S-ORANGE Connect- CTP-021A-S-ORANGE
angle orange Products Corp. Tech
Products
Corp.
1 J24 Mini power jack, 0.08" right Switchcraft, Inc. RAPC722X Digi-Key SC1313-ND
angle through hole
1 U7 110 Q AES/EBU transformer Scientific SC937-02 Scientific SC937-02
Conversion, Inc. Conversion
1 S1 SPDT SPDT slide switch PC mount E-Switch EG1218 Digi-Key EG1903-ND
2 S6,S7 10-position 10-position tape seal DIP CTS Corp 219-10LPST Digi-Key CT21910LPST-ND
switch
1 S2 8Xx SPST eight-section SPST SMD switch | CTS Corp 219-8LPST Digi-Key CT2198LPST-ND
raised act
1 S3 SPST-NO Tact switch 6 mm gull wing Tyco/Alcoswitch FSM6JSMA Digi-Key 450-1133-ND
1 ue 15 Mbps 15 Mbps fiber optic receiving | Toshiba TORX147L(F,T) Digi-Key TORX147LFT-ND
module with shutter
1 us 15 Mbps optical transmitter Toshiba TOTX141P(F,T) Digi-Key TOTX141PFT-ND
1 17 USB 4-pin B-type receptacle Tyco 292304-1 Mouser 571-292304-1
Electronics/AMP Electronics
1 LK29 12.288 MHz ASEP series oscillator Abracon ASEP3JL-ND Digi-Key ASEP3JL-ND
oscillator
1 R192 499Q Chip resistor, 1%, 100 mW thick |Panasonic EC ERJ-3EKF49R9V Digi-Key P49.9HCT-ND
film (0603)
4 6-32 thread Digi-Key H554-ND
size X 1/4"
screw
4 6-32 thread Digi-Key 1903CK-ND
size x 1/4"
standoff
17 Shunt Shunt LP Tyco 881545-2 Digi-Key A26242-ND

"N/A means not applicable.
2 Install in top of board backwards.

ESD CAUTION

A
Arad

ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
without detection. Although this product features
patented or proprietary protection circuitry, damage
may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to
avoid performance degradation or loss of functionality.
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NOTES

Trademarks and registered trademarks are the property of their respective owners. I?C refers to a communications protocol originally developed by Philips
Semiconductors (now NXP Semiconductors).

Evaluation boards are only intended for device evaluation and not for production purposes. Evaluation boards are supplied “as is” and without warranties of any kind, express,
implied, or statutory including, but not limited to, any implied warranty of merchantability or fitness for a particular purpose. No license is granted by implication or otherwise under
any patents or other intellectual property by application or use of evaluation boards. Information furnished by Analog Devices is believed to be accurate and reliable. However, no
responsibility is assumed by Analog Devices for its use, nor for any infringements of patents or other rights of third parties that may result from its use. Analog Devices reserves the

right to change devices or specifications at any time without notice. Trad ks and registered trad ks are the property of their respective owners. Evaluation boards are not
authorized to be used in life support devices or systems.

©2010 Analog Devices, Inc. All rights reserved. Trademarks and AN ALOG

registered trademarks are the property of their respective owners.
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