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Specifications

« Unbalanced 2-in, 4-out digital signal processor
« Powered by ADAU1701 DSP
« 2-way crossover

« 4 potentiometers for HPF/LPF filter and volume control

Product Usage Instructions
System Connection Correspondence:

To achieve SigmaStudio programming of the DSP unit:

1. Understand the correspondence relationship between hardware resources and ADAU1701 program.
2. Ensure you have the necessary items ready:

« AA-AP23123 & ICP5/ICP1

« SigmaStudio Software from Analog Devices, Inc.

« Demo Program of DSP preamp

Programming Steps:

—_

Extract files from the downloaded zip or insert the SigmaStudio CD into your PC.

Install Microsoft .NET Framework version 2.0 if not already installed.

Run setup.exe and follow the prompts for installation.

Set SW1 of ICP5 to USBi mode for SigmaStudio programming.

Connect ICP5 to the computer using a Type-C cable.

Set SW4 to IIC mode for ADAU1701 chip.

. Run SigmaStudio software and create a new project.

. Check if ICP5 is recognized by selecting USBi, ADAU1701, and E2Prom in the software.
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9. If USB underpainting turns green, ICP5 is successfully recognized; if orange, reconnect and check switches.

FAQ

« Q: What should | do if ICP5 is not recognized by the computer?
o A: If the USB underpainting turns orange, reconnect ICP5 and check the switches. Ensure all connections
are secure and try again.
« Q: Can | use ICP1 instead of ICP5 for programming?
o A: Yes, the operations for ICP1 are similar to ICP5. Follow the same steps with ICP1 for SigmaStudio

programming.
Before Reading

Powered by ADAU1701 DSP, this preamp unit is an unbalanced 2 in, 4 out digital signal processor with 2 way
crossover. To cater to a wide range of audio systems, we have carefully crafted the 4 out section, which consists of
two channels dedicated to delivering exceptional bass reproduction, while the remaining two channels handle the

mid range signals.
With four potentiometers on the front panel function as HPF/LPF filter and volume, system control is hassle free.

The purpose of this document is to give you instructions on how to program this DSP unit with SigmaStudio.

. SYSTEM CONNECTION
o In this part, we will introduce how to achieve SigmaStudio programming of this DSP unit with WONDOM

ICP5 step by step.

]

o It is essential to know the correspondence relationship between the resources of hardware and

CORRESPONDENCE

ADAU1701 program before you want to re write the program.

Preparations
We will need the following stuff at hand before we start.

AA-AP23123 & ICP5/ICP1
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SigmaStudio Software

Analog Devices, Inc.
SigmaStudio™

SigmaStudio

Demo Program of DSP preamp
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« You can see the hardware configuration and schematic in the demo program. Click HERE to download.


http://files.sure-electronics.com/download/ADAU1701_2IN4OUTUNIT_OpenSource_DemoProgram&HEX.zip

Programming Steps
Programming Steps- Install SigmaStudio

We will use the ICP5 as an example to show you how to achieve SigmaStudio programming function.
The operations for ICP1 is similar.

® @

Graphical development tool for programming, development,

Si ma S t u d i0® and tuning software for ADI DSP audio processors and
g A...Show More..
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| Downloads And Related Software

ViewAll (4) Product Downloads (2) Design Toos (1) Software Development Tools (1)

Product Downloads

SigmaStudio Automotive and Generic Releases SigmaStudio Consumer Releases
Download SigmaStudio 64 Bit-OS (Rev. 4.6) m Download SigmaStudio 4.5.1 Bela Release
Download Release Notes (Rev. 4.6) | POF |

Download SigmaStudio 64 Bit-08 (Rev. 4.5) | EXE |

Download Release Notes (Rev. 4.5) =3

1. Open the downloaded zip file and extract the files to your computer. Alternately, insert the SigmaStudio CD into
the PC optical drive and select the SigmaStudio folder.
« https:/www.analog.com/en/design-center/evaluation-hardware-and-

software/software/ss_sigst_02.html#software-overview
2. Install Microsoft . NET Framework version 2.0, if it has not been previously installed. To do so, double-click

“dotnetfx.exe”.

3. Double-click “setup.exe” and following the prompts.

Programming Steps — ICP5 Settings

Set Switches on ICP5

Since we want to realize the SigmaStudio programming function, we need to set SW1 of ICP5 at @ “USBi” at first.


https://www.analog.com/en/design-center/evaluation-hardware-and-software/software/ss_sigst_02.html#software-overview

SW1 MODE FUNCTION
® USBI SigmaStudio Programming
) Remote APP Control / PC Ul Control

As the DSP chip of the target product is ADAU1701, we need to set SW4 at @ “lIC”.

SW4 MODE FUNCTION
) SPI For WONDOM Products with ADAU1452
@ IC For WONDOM Products with ADAU1701

Connect ICP5 to computer

« Do not connect ICP5 with target product now.

« Connect ICP5 to the computer with a Type-C cable.

2

SigmaStudio

« After connection, run SigmaStudio software and create a new project.

Check if ICP5 is successfully recognized

« USelect “USBi” from the list on the left and drag it to the blank area on the right.

« Repeat the action to move “ADAU1701” and “E2Prom” to the right. Complete the logic connection.

« Then we need to check whether the ICP5 is recognized by the computer.



« If the underpainting of the “USB” turns green, it represents the ICP5 is successfully recognized. See figure 1.
« If it turns orange, it means ICP5 is not recognized. Please check the switches and reconnect the ICP5 until it

turn green.
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Figure 1

Programming Steps — Connect ICP5 with DSP Unit

If the ICP5 has been recognized successfully, we can move on to power up the DSP unit.

Then connect ICP5 with the DSP unit.
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1. Set the programming board switch to the programming mode.

2. Connect the programming board to the PC to ensure successful recognition by SigmaStudio. Do not connect

ICP5 with the target product at this stage.

3. Power up the target products integrated with DSP.

4. Connect the programming board to the target products.




5. Ready for programming.

Programming Steps — Program
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« Now you can start to write program now. It’s highly suggested to program based on the provided Demo
program. Click HERE for the demo program explanation.

« Click “File” — “Open” to open the demo program. If you want to write a new program, choose “New Project”.

Here is the basic programming guide for your reference.
Programming Steps — Online Debugging

During Programming process, we can make use of online debug mode to observe the effects.
The step is as follows.
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« Click “Link Compile Connect” (see figure 2) and you will find “Ready: Compiled” in the lower right corner of your

computer.
« Then click the “Link Compile Download” (see figure 3) and you will find “Active: Compiled” in the lower right

corner of your computer.

Please note, this is online debug mode, that means, the program will be lost once you re-power on.
If you want to run the program offline, you need to write the program into ADAU1701.

Programming Steps — Write Program into DSP

To write program into ADAU1701, please do as follows.


http://files.sure-electronics.com/download/ADAU1701_2IN4OUTUNIT_OpenSource_DemoProgram&HEX.zip
http://files.sure-electronics.com/download/Sigmastudio_Examples.pdf
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« Enter “Hardware Configure” page and right-click the “ADAU1701”, then select “Write Latest Compilation to
E2PBOM” to download the program (see figure 4). you will see a prompt window, choose the “I2C” on the right
and click “OK” (see figure 5).
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« If it shows “Design Mode” in the lower right corner, you need to click “Link Compile Download” at first. When it

shows “Active: Compiled”, you can move on to write program into ADAU1701.

Restore Factory Settings

Programming Steps — Restore Factory Settings

In case of accidental programming errors, a HEX file is available to restore the unit to its factory settings.
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1. Right click the “E2Prom” (see Figure 6) and click “Read/Write Window”. You will see the following interface
(Figure 7).
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2. Click ‘Click here to browse for file’ and select firmware file (Figure 8). Then click “Display File® like Figure 9.
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3. Click ‘Write Display to E2prom’ then click ‘OK’ of the prompt box (Figure 10).

Programming TroubleShooting

TROUBLE

HOW TO SOLVE

ICP5 cannot be recognized by PC

Make sure the Type-C cable is of good quality and supports data ¢
ommunication

Make sure ICP5 is not connected to target device when connected
to PC

uct successfully

Cannot writing the program into target prod

Make sure the ICP5 be recognized by PC

Make sure the SW1 of ICP5 is at 1 (USBi) and the SW4 on ICP
5issetat @ (liC)

Make sure it shows “Active: Downloaded” in the lower right ¢
orner in SigmaStudio

connected with ICP5

DSP unit cannot work normally (cannot pla
y music) under powering condition when

Make sure the connection steps are correct and check the input/ou
tput cables

Disconnect with ICP5 and re-power target products

Correspondence

To make it more instinct and easier for understanding, we will make use of the demo program of DSP preamp to
explain the relationship of the hardware and ADAU1701 program.




This is the demo program in the SigmaStudio. We will introduce to you in the following order.
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Audio Input And Output

Audio Input-2CH Input
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Audio Output-4CH Output w 2 way Digital Crossover



— - _ LINE OUT =
FE CE X m e MHTEL JAMATEL Bass Output
P : _J ‘ DACO & DAC1 (BANK A)
is dedicated for

>

Pz Zo

DC INPUT *
SV, 1A ciri o

[ BT
MP2
ADCOD ADC1
ngﬁﬁﬂ ADC1 ICP PORT LEFT RIGHT
[WHITE)  (RED)

Vo
S S delivering bass signal.
BANK

Mid-range Output

DAC2 & DAC3 (BANK B) is
dedicated for delivering
mid-range signal.

Relative Gain Control

— LINE OUT

F@ CE _’ AN LeFT
MADE IN CHINA WONDOM pacs |T_|:E.

LINE IN
—

N

ADCO ADC1
ICP PORT LEFT RIGHT
(WHITE) (RED)

Relative Gain Control
It’s not suggested to
adjust these modules.

This port can adjust the
relative gain of BANK A and
BANK B output channel.

Potentiometers

Potentiometers-POT1
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WONDOM AUDIO PROCESSOR UNIT
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The range can be customized in
the SigmaStudio.

Potentiometers-POT2

UNBALANCED 2IN-40UT ADAU1701 SigmaDSP

WONDOM AUDIO PROCESSOR UNIT

POWER SW1 sw2
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. -
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POT2 (MP8 / ADC3)

POT2 functions as Low-pass Filter of Bass Output Channel.
Default Adjustment Range: 210Hz-3kHz
The range can be customized in the SigmaStudio.

Potentiometers-POT3
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POT3 (MP9 / ADCO)

POT3 functions as High-pass Filter of Bass OQutput Channel.
Default Adjustment Range: 10Hz-310Hz
The range can be customized in the SigmaStudio.




Switch

Switch-SW1

™

UNBALANCED 2IN-40UT ADAU1701 SigmaDSP

AN
WONDOM AUDIO PROCESSOR UNIT

POWER] SW1 sSW2 - - - -
»

GPIOO GPInh PO

SW1 (MPO / GPIOO)

The SW1 functions as mute control.

Switch-SW2
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GPIOO | GPIO6

SW2 (MP6 / GPIO6)

The SW1 functions as phase control.
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