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Codespot Dev Manual

Low power DSP box for the development
of audio player applications
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1 Introduction

1.1 About Codespot Dev

Codespot Dev is a DSP development system for audio applications and it is based
on the VS1063 audio codec of the Finnish manufacturer VLSI Solution.

The DSP box has two galvanically isolated digital inputs enabling it to react to
external contacts or voltage. Two digital outputs, likewise galvanically isolated,
can be used for the control of external devices. Two 3.5 mm jack plugs provide a
stereo line input and a stereo line output, whereby the latter is also suitable as a
headphone output.

Custom applications are created on a Windows PC in the programming language
C or in Assembler with the aid of the VSIDE development environment, which is
available free of charge. As a developer you will in the beginning require C skills
and you should have at least initial experience of assembler programming for
any microcontroller. Codespot Dev offers you the chance to gather practical
experience in DSP hardware and in the digital processing of audio data. Prepared
example projects facilitate this introduction.

Firmware downloading and in-system debugging occur via a RS-232 interface.
This interface can also be used by the application to communicate with external
devices.

If required, the firmware can be permanently stored in a serial flash memory and
this will then be automatically activated when it is switched on. The flash
memory also offers sufficient storage for extensive configuration data.

A microSD card holder is incorporated for larger data volumes e.g. audio files.
Files can be exchanged between a PC and microSD card by means of an
integrated USB to SD card bridge. Special drivers are not needed for this.

1.2 Codespot Dev properties

* VS_DSP4 Core with high-quality audio DAC/ ADC

* 16 kBytes code RAM and 80 kBytes data RAM

* Playback of Ogg Vorbis files

* Playback of MP3 files in the formats MPEG 1&2 Audio Layer Ill with fixed and
variable bitrate

* Playback of WAV files in the formats IMA ADPCM, G.711 p-law/A-law und
G.722 ADPCM

* Playback of other formats available on request, e.g. AAC, WMA or FLAC

* Encoding of Ogg Vorbis, MP3, PCM, IMA ADPCM, G.711 p-law/A-law und
G.722 ADPCM

» Stereo line input and output

» Direct operation of headphones possible

* Two 5000 Vrms isolated inputs, contact or voltage controlled

* Two 1500 Vrms isolated outputs with load capacity up to 400 mA (peak <10 ms
1A)atd8V

* Integrated USB microSD card reader

» Serial interface according to RS-232

* LED status display

* 5V power supply via USB interface or power supply plug



1.3 Applications

* Learning system for audio DSP applications

* Development of event-triggered audio

* Development of digital effect devices such as filter, echo etc.
* Expansion of existing systems with audio output

* Replacement of mechanical recording and playback device



2 Included in delivery

2.1 Codespot Dev (Article EGN102014)

* Codespot Dev

* Connector plug, 8-pin, 3.5 mm

* microSD card (in device)

* Templates for the VLSI Solution Software VSIDE
* Manual

* 2 jumper, RM 2.0

2.2 Codespot Dev Starter Kit (Article EGN102114)

* Codespot Dev

* Connector plug, 8-pin, 3.5 mm

* MicroSD card (in device)

* Templates for the VLSI Solution Software VSIDE
* Manual

» USB power supply

e USB cable, A to micro B

» Serial cable, connector / jack

* 2 jumper, RM 2.0

2.3 Furthermore you will need

» PC with Windows operating system (XP or more recent)

* RS-232 interface to PC, e.g. via USB / RS-232 bridge

* USB cable, A to micro B (included in the starter kit)

» Serial cable, connector / jack (included in the starter kit)

* Head phones or play-back device with line input

* Optional audio source with line output, depending on application
* Screwdriver



3 Codespot Dev at a glance

3.1 Front side

On the front of the device connections for the USB interface and the digital inputs
and outputs can be found, as well as 2 light-emitting diodes for status indication.

USB interface LED1 LED2

USB

Codespot Dev is supplied with electricity via the USB interface, either via the
connected PC or via a 5 V power supply unit with a USB port. Furthermore this
interface provides access to the internal microSD card for the management of
audio files.

Digital inputs
Two digital inputs detect contact statuses or voltages.
Digital outputs

Two robust galvanically isolated outputs (solid state relay) facilitate the control of
external devices.

LEDs

LED1 shines red when it is turned on. There is the option of switching the LED by
programme from red to green.

LED2 shines green when it is turned on. In card reading operation, access to the
internal memory card will be shown by a brief change to red.



3.2 Rear side

To the rear of this device there are connections for the audio output, the audio
input and the serial interface.

RS-232 interface
Audio output
Audio input

Audio output

The audio output is used as a stereo line output for connection to an external
amplifier. Alternatively you can connect headphones to it with an input
impedance of at least 30 ohm.

Audio input
The audio input is designed as a stereo line input.
RS-232 interface

Programming and firmware debugging take place via the serial interface.
Applications can use the serial interface to control external devices or to receive
commands from external devices.



4 Codespot Dev put into operation

Codespot Dev is fitted with an internal microSD card. All the necessary
programms and documents for development are found on this. To start with you
should transfer this card to the hard drive of your PC.

Codespot Dev in card reading operation is utilized for the transfer of the data to
your PC. To do this, connect the micro USB jack of Codespot Dev with a free USB
port of your PC. An external power supply is not required because Codespot Dev
is supplied via the USB interface.

LED1 now shines red and LED2 shines green. Codespot Dev will automatically
recognize the PC as a card-reading device and will attempt to access the internal
memory card. Every attempt at access causes LED2 to briefly shine red.

USB interface LED1 LED2

As with any conventional card reader, the microSD card appears on the PC as a
drive. You can transfer the files in the usual way, e.g. with Windows Explorer.

SEs)
() [ » Computer » i | 4|
Organize » Systern properties 3 ﬁ:: - | ':Q:'
W Downloads g CODESPOT (G2 I
= Recent Places — [
E ™" 150 GE free of 1,83 GB
= Libraries
3 =—- Removable Disk {H:)
Documents w
rJ'- Music - E
Pict
] Pictures =—- Removable Disk (L)
B videos . s il




Log off from the disk drive when you have transferred all files. To do so click in
Windows Explorer on the Codespot hard drive with the right mouse button and
select gject.

CODESPOT (G:)
Open
Open in new window
Turn on BitLocker...

Open AutoPlay...

Share with 3

C= >

Cut
Copy

¢ ¢ 1

Ll

Create shortcut

Rename

Properties

Codespot Dev then switches back into the normal mode. If you want to switch
back to card reading operation later on then you just need to briefly disconnect
the USB connection.

Of course you can also transfer files from the PC to Codespot Dev, delete files or
reformat the entire memory card.



5 Install development environment

5.1 Install VSIDE

Among the files saved by the microSD card you will find the VSIDE installation
with the name vside_win32.exe. Start the installation, e.g. with a double click on
the file.

First of all a licence agreement dialogue will appear asking you to accept the
terms and conditions of the licence. Click on / Agree to consent to this.

p ~
= VSDSP IDE Setup: License Agreement lil_li:—hJ

[B1] Flease review the license agreement before installing VSDSP IDE. If you
7 accept all terms of the agreement, dick I Agree.

irou should carefully read the following before installing or using this computer -
program andfor related material {"software™). You may use the endosed B
software only in accordance with this license agreement ("agreement™)

between you and VLSI Solution Oy ("WLSI"). You indicate your acceptance of | =
this agreement by installing andfor using of this software.

IF YOLI DO NOT ACCEPT THE TERMS AMD COMNDITIONS BELOW, DO MOT b
INSTALL THE SOFTWARE.

THIS SOFTWARE IS PROVIDED OM "AS IS™BASIS, WITHOUT WARRANTY OF
ANY KIMD, EXPRESS OR IMPLIED, INCLUDIMNG BUT MOT LIMITED TO THE
WARRANTIES FOR MER.CHANTABILITY, FITNESS FOR A PURPOSE AND MOM-
TMFRTMEFMENT. TM MO FYFNT SHAL L THFE ALITHOR (V1 STY RF I TARIF FOR ANY 7

In the next dialogue you can select the installation folder. However it is
recommended that you keep the suggested folder with a mouse click on Install. If
you select another folder then it is important to make sure that the entered path
does not include any spaces or umlauts.

’ \
15! VSDSP IDE Setup: Installation Folder [

1] Setup will install WSDSP IDE in the following folder. To install in a different
folder, dick Browse and select another folder. Click Install to start the
installation.

Destination Folder

iC: \VSIDE)| Browse...

Space required: 25.7MB
Space available: 259.8GE

<o) (i)




The installation programme now starts by copying the data.

’
#2) YSDSP IDE Setup: Installing =RRCT| X
s |
Cancel Mullsaft Install System w2, 46 < Back Close

After installation is complete you can select whether you want to directly launch
the VSIDE.

[ﬁ WSDSP IDE Setup: Installing | = |1

‘ Create shortout: C:\Users\Public\Desktop \VSIDE. Ink ‘
e
ﬁ VSDSP IDE Setup N — ﬂ&J

Installation finished! Shortcut was added to your Start Menu. Launch VSIDE now?

Cancel ullsoft Inskall System vz 46 < Back

As the installation of the Codespot template is still pending, VSIDE should not yet
be started. Accordingly you should click on No.



Click on Close in the last dialogue to end the installation programme.

-
ﬁ VSDSP IDE Setup: Completed e —

@ Completed

Show details

Cancel

Mullsaft Install System w2, 46 < Back

5.2 Install Codespot Dev templates

In order to install the Codespot Dev templates you must have already previously
installed the VSIDE.

Among the files saved by the microSD card you will find the template installation

with the name codespotvside-setup.exe. Launch the installation e.g. by double

clicking on the file.

First of all a dialogue about the choice of language will appear. Currently only

English is supported.

-

Installer Language ﬁ

=3

.

Please select a language.

|English -|
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The following welcome dialogue appears in the selected language. Click on Next
to continue.

B Codespot VSIDE Templates Setup El_léj

Welcome to the Codespot VSIDE
Templates Setup Wizard

This wizard will guide you through the installation of
Codespot YSIDE Templates.

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.

Mext > ] l Cancel

In the following dialogue you have the option of installing only part of the
package. However we recommend installing the entire package.

2 Caodespot VSIDE Templates Setup El_léj

Choose Components
Choose which features of Codespot VSIDE Templates you want to install.

=

g

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select the type of install: lFuII -2
Or, select the optional #1-[¥] Manuals
components you wish to o 3
install: * Code
Description

Space required: 1.3MB

< Back H Mext > ] l Cancel

11



Select the installation folder from the next dialogue. Select the same folder here
as selected for installation of VSIDE. Then finally click on /nstall.

r B
B Codespot VSIDE Templates Setup =N
Cheose Install Location =
Choose the folder in which to install Codespot VSIDE Templates. iz

Setup will install Codespot VSIDE Templates in the following folder, To install in a different
folder, dick Browse and select another folder. Click Install to start the installation.

Destination Folder

Space required: 1.3MB
Space available: 257.2GB

Codespot WSIDE Templates 2.17.1-1

’ < Back ]i Install ][ Cancel ]

—

The installation programme now begins with the files being copied.

i - Y
2 Codespot WSIDE Templates Setup = | S j——
Installing =
Please wait while Codespat VSIDE Templates is being installed. !

Extract: asm-docksdi.s
Show details
Codespat WSIDE Templates 2.17.1-1
< Back MNext > Cancel
—

12



Click on finish in the last dialogue to end the installation programme.

B Codespot VSIDE Templates Setup |£|_|—J

Completing the Codespot VSIDE
Templates Setup Wizard

Codespot WSIDE Templates has been installed on your
computer.

Click Finish to dose this wizard,

http:ffwww .egnite.de




6 Generate applications

The development of the firmware occurs on a Windows PC with the assistance of
VSIDE and the corresponding Codespot Dev templates. Among others the source
code of an audio player is available which is suited as a basis for customized
applications.

6.1 Connect Codespot Dev with the PC

The RS-232 interface is used for communication between the PC and Codespot
Dev. You must connect Codespot Dev with the RS-232 interface (COM port) of the
PC.

In the event that the PC does not have such an interface then you can
alternatively make use of a so-called USB / RS-232 bridge. This is available from
computer specialist stores. One side of the USB / RS-232 bridge is plugged into a
free USB port on the PC while the other side is connected with an RS-232 cable to
the RS-232 interface of Codespot Dev.

Supply Codespot Dev with electricity via the micro USB jack, preferably with a
USB power supply.

Note: There is also the option of providing Codespot Dev with power via the USB
port of the PC. However in the process Codespot Dev will be switched to card
reading operation, which inhibits communication via the VSIDE. To change to
normal operation you must eject the appropriate disk drive in Windows Explorer
again, see #Put Codespot Dev into operation.

6.2 Hello World template

Using the example of the simple programme "Hello world" it will be
demonstrated how a customized application can be generated with the help of
the VSIDE and how it can be got running on Codespot Dev.

14
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Start the VSIDE and select File -> New -> Project/Solution from the main menu.

e "
§§ vsoE [E= e
Edit Project Build Debug Tools Window Help

New 3

Project/Solution Ctrl+Shift+MN 2 [z =

[ &

Oben * |42] New Source File CtrbeN

X Close Ctrl+W
Close solution
Save Source File Ctrl+S
Save As Ctrl+Shift+5
@ Saveal Ctrl+ Shift+A
Save Project
Duplicate Solutien ...
Recent Files 3

Recent Solutions 3

Exit

Log Window [ 4

[>  Build output \ Debugging autput

Log Window | Standard Input/Outout |
Cycled Ln0 Col

The following dialogue lists all prepared solutions. Select Codespot Solution and
then click on Next.

i vsIDE (=@ = ]
File Edit Project Build Debug Tools Window Help

B B E@ & BB oo e S SIS
Solution Browser & X

\
("8 New Project (8. [ |

Solution ‘ Project |

Insert new project into currently open solution

®

Create new solution based on template:

Codespot Solution -
V51000 Solution
V51000 Selution With Overlays
V51003 Solution
V51053 Solution
V51053 Solution With Overlays
V51063 Selution

AE1AED £aL Al L

Solution name:

MySolution
Location:
C:WsersimemyselfifDocuments\solutions Browse
Log Window 5 X

[ Buid output

[] Empty solution {without a project) MNext Cancel

Log Window Standard Input/Output

Cycle0 Ln0 Col0

15



The dialogue moves to the next page on which all the available project templates
for the selected solution are listed. Select the project Codespot Hello World and
click on OK.

il vsIDE =B R
File Edit Project Build Debug Tools Window Help

B B B@ & BB o o & 8 & & » [ ow
Solution Browser 5 X

rs New Project m‘

Solution | Project

Project template: Show only compatible templates

Codespot Audible Hello
Codespot Hello World

very simple 'hello world' application, Tested boards: Codespot 1.0

Project name: MyProject
Log Window ] Project folder:  C:\Users\memyselfi\Documents'solutionsMySolution [ 8 x
[> Buid output

1 [T Create subfolder for project [ Back l [ oK l [ Cancel ] |

Log Window Standard Input/Output |
Cycle0 Ln0 Col0

The project with the therein-contained source files now appears in the main
window. Select Build -> Build Solution from the main menu to compile and to link
the source data.

-
B MyPraject - VSIDE

Fie Edit Project [Build | Debug Tools Window Help
3 8 = [ & Build Solution F7

Rebuild Solution

Solution Browser
4T3 Solution MySol B Clean Solution

4 @ MyProject
4 24 Source files Build Project Ctrl+F7
main.c Rebuild Project Ctrl+ Shift+ F7
E Header fil
be;r:rhl = §n Clean Project
2 ASM files 4
£3 Other Stop Build
h-
Cenfiguration Manager ... Shift+F7
Finclude <vs1053.h>
#endif

#include "board.h"

Log Window & x
[>  Build output \ Debugaing autput

Log Window | Standard Input/Output | Command Console
Cycle0 Lnl Coll

16



Once the procedure has been completed without fault then select Debug -> Run
from the main menu.

r
HF MyProject - VSIDE

File Edit Project Build [Debug | Tools Window Help

[> Build output ‘

Debugging output ‘

B B | @bk R F3 B S
Solution Browser ] Runto Cursor F4 x
43 Solution 'MySolution14' | [l Break >

4 (5] MyProject O stop ShiftF5 =
4 {24 Source files
main.c @ Restart
4 23 Headerfiles [+ Step Over r0 |
[8 board.h | £
24 ASM files ® Steplnio Fi1 n>
= other (#  StepOut Shift-FI1 |
{'ﬁ Single Clock F& b
.h>
@ Toggle Breakpoint F&
€3 Profiling On/Off Scrolllock  fnm
Update Views F2
Log Window o

optimizing (42):

C 24 CFOXI18Y

Finished.

0FQ

Successfully compiled 1307 lines (32 in scurce) with 0 warnings.

<[

m

vslink -k -m user vsl0&3 _mem C:\VSIDE/libvsl0€3/roml0&3a.oc C:\VSIDE/libvs1063/c.c Emulation-De

3

Log Window | Standard Input/Output | Command Console ‘

Cycled Lnl

Coll

The application is transferred to Codespot Dev and then started. After a few
seconds the edition Hello, world. should appear in the lower window.

”
i MyProject - VSIDE

File Edit Project Build Debug Tools

Window Help

B B EHG b BB oo B » b o»
Solution Browser & x main.c x
4§ Solution 'MySclution14' - * For free support for VSIDE i
4 {1 MyProject M

4 i3 Source files E

main.c L
&3 Headerfiles || 0 7
board.h

#include <stdio.h>

Breakpoints & x #ifdef V51063

#include <vsl063.h>

$else

Active  Mame Condition Mem Addr #include <ws1053.h>
#endif
#include "board.h"

< (M | + S

Standard Input/Output
Hello, world.

Log Window | Standard Input/Output | Command Console

Cycle0 Ln1

Coll

As an additional function the program shows the status of the first digital input
via LED1. More detailed information about the digital inputs can be found in the

section #Connect digital inputs and outputs.

17
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Congratulations you have just successfully created and started your first
Codespot Dev application.

Next you can for example change the issued text by modifying the main
function's command puts. Furthermore there is the option of interrupting the
code via the debugger, of showing variables or memory areas and much more.
All necessary information about the VSIDE can be found in the related manual.

6.3 Audible Hello template

A further application that is available as a Codespot Dev template is "Audible
Hello." This time only Hello is issued, but not as text rather as an audio sample. In
addition to this, there is a short MP3 file saved in a C array, which is played after
the start of the programme.

The loading of the relevant template in the VSIDE and the transfer of the binary
code in Codespot Dev occurs in the same way as in the previous example #Hello
world, therefore no further explanation is given here.

The application "Audible Hello" differs from "Hello world" not only in its output
format, audio instead of text, but it also has a completely different internal
structure.

Whereas "Hello world" is a C application with a main function, "Audible Hello" is
a so-called stand-alone player. Instead of the function main this has the function
MyMain. Although this will also be launched after the start, it then handles the
routines provided in the internal ROM, which decode the MP3 code in the
background and cater for the audio output. Whenever the CPU idles, the function
UserHook is called up. In our example the MP3 files in the array are transferred
into the decoder buffer of this function. Real applications are used by the
UserHook for controlling the player, e.g. to get the status of keys, to read audio
files from the memory card etc.

6.4 StereoFIR template

In this application audio files are read from the audio input, filtered and then
finally reissued via the audio output. To be able to understand this example you
ought to be familiar with calculating digital filters. Furthermore you ought to have
a basic idea of how to process audio data with the aid of a DSP.

We have already described how to create the project from a template in the
"Hello world" example.

After the code has been created in the VSIDE and loaded in Codespot Dev you
can feed the audio input with an external source and receive the result of the
filter at the audio output. However the filter will only be turned on when digital
input 1 has been activated, see #Connect digital inputs and outputs.

To be able to make use of the DSP’s special set of commands, the filter itself is
programmed in assembler language. The coefficients of the FIR filters realized
here are located in a memory area of the assembler code, starting with the label
_firCoeffs in the file firs.s. Various sets of coefficients for different frequency
responses are available and can then be selected via the FIR_LEN macro in the
header file stereofir.h.

In order to be able to calculate your own filter coefficients, you can use the free
programme GNU Octave or alternatively MATLAB, Scilab or similar. When

18
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installing Octave make sure that the signals package is also installed and then
select gnuplot for the graphic output.

You can calculate a low pass FIR filter in the entry field of Octave with the
following commands:

pkg load all

£s=48000; fsp2=£fs/2; £1=3100; £2=4300; deg=62;
b=firls(deg, [0 f1/fsp2 f2/fsp2 1], [1 1 O 0]);
freqz (b) ;

You should then be shown the following output:

SR T R-1E
-0.2 B I : I Pass band {lI:IB} i
1 —
15 —
| 2T ]
25 I 1 1 1 T
0 T T T T
20 - Stop band (dB) _
_4,[' - —
B0 | T T e
B0 LRTL T B | | | AN |
100 1 ! ! ! | | ! 1
| 0 T T T T T T T T
200 Phase (degrees) -
400 —\ —
| 600 - TN NV VTSNS
K i f fu [ 1 ‘ RN R R A § o
1000 \ RN ; _
1200 1 1 ! ! l | | ! 1
0 01 02 03 04 05 06 07 08 09
Frequency

Because our CPU cannot support any floating-point numbers the coefficients
must still be converted into 16 bit values.

b2=round (b'*32768) ;

save 'coeff.txt' b2

After this the coefficients are located in the coeff.txt file and can be taken into the
assembler code firs.s from there. Of course the values for this must be
transmitted in a form that the assembler can understand. So this means in
exactly the same form as the prepared coefficients that are already available in
the file.

6.5 Standalone Recorder template

This example is a one-to-one porting of the VLSI application. Only the GPIO ports
to Codespot Dev are adapted here.

This involves a complete audio player with the additional option of recording

19



audio signals at input on the memory card. It is controlled either via commands
to the serial interface or via keys, although with Codespot Dev the latter is
restricted to its 2 digital inputs.

The application is very extensive and makes use of nearly all the available
features of the VS1063. Accordingly a certain amount of experience in dealing
with VLSI codecs is required. A detailed description can be found in the original
application.

20



7 Codespot Dev hardware

7.1 Electrical supply

The electrical supply is provided via the micro USB jack on the front side, either via
the connected PC or via an external USB power supply unit.

USB interface LED1 LED2

7.2 Connect serial interface

The serial interface is used for programming and for firmware debugging. Your
applications can equally make use of the serial interface (UART) to control
external devices or to receive commands from these.

RS-232 interface

In certain circumstances it can be useful to restart Codespot Dev externally
without having to cut the supply. This can be done optionally via the DTR pin of
the serial interface, see #Configure reset jumper. To do this the housing needs to
be opened up.

7.3 Connect audio input and audio output
You can connect the audio output (green jack) to regular headphones or with the
line output of an external ampilifier.

The audio input (blue jack) can be connected with the line output of an external
amplifier. You will need an additional pre-ampilifier if you want to connect a
microphone.
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Audio input
Audio output

Both the input and the output are designed for stereo operation, whereby the
following connector assignment is expected:

7.4 Connect digital inputs and outputs

The digital inputs are configured as contact inputs at the time of delivery. Please
note, that the minus poles of both inputs are connected internally to each other,
which means that they are not galvanically isolated.

Alternatively every input can be re-configured individually as a voltage input, see
#Configure jumper for digital inputs. In this way a galvanic isolation of both
inputs can be achieved.

+ Input1 ; Input2 +
-GND : i GND-

Both digital outputs are available as contact outputs and are open in their basic
state. They allow to drive up to 400mA, permitting a voltage of up to 48 V.

+ Output1 Output2 +

22
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To enable the simple attachment of connecting wires, the inputs and outputs are
connected via a plug-in terminal. This is fixed quite firmly. Take hold of the
terminal on both sides with your thumb and index finger and loosen this from the
housing by gently moving it from side to side as you pull it out.

Remove the connection wire insulation by about 8 mm (0,3 "). You can fit the
wires with ferrules or insert them directly into the larger openings of the contact
plug. The connection wires are held in place by a spring clamp. Carefully pull on
the wires to assess whether they are securely attached. When using stranded
wires or very thin wires make sure when inserting them that you push against the
orange lever with a screwdriver (2.5 mm /0.1 " head).

'

To remove a wire you also use a screwdriver to push against the orange lever.
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7.5 Opening the housing

You will need to open the housing to change the memory card, the function of
the digital inputs or to determine behaviour after switching on.

Open the device by loosening and removing both screws on the under side with
a screwdriver.

You can then lift off the upper part of the housing.

7.6 Change memory card

Push lightly with your finger on the silver cover of the memory cardholder and
push this away from the edge of the housing in the direction of the device’s
centre by approximately 1 to 2 mm. Now it should be easy to lift the cover and to
remove the memory card.

After inserting the new card shut the lid of the housing, then push this back in the
original direction until it locks into place.
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7.7 Configure boot jumper

In its delivery state the firmware in ROM takes over control of the CPU once the
device has been switched on and enables the loading and debugging of
programs via the serial interface.

Alternatively you can store the firmware that you have created in the serial flash
memory. To activate this straight after you have turned on the device you need to
remove the plug-in jumper that connects pins 1 and 2 of the jumper field J5.
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7.8 Configure reset jumper

There is the possibility of resetting Codespot via the DTR pin of the serial
interface. To do this, connect pins 3 and 4 of the jumper field J5 with a plug-in
jumper, as demonstrated in the picture.
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7.9 Configure jumper for digital inputs
On delivery the inputs are configured as contact inputs with a common negative

terminal. If you want to control Codespot Dev with external voltage instead of via
contacts then you must change the jumper setting inside the device.
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The following picture shows the standard configuration as contact input:
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8 Attachment

8.1 Specifications

Processor and memory

CPU

VS1063 VS_DSP4 core

Static RAM

96 kBytes

Serial flash

4 MBytes

Memory card

microSD, 4 GBytes, replaceable

USB Interface

Mechanical Micro-B

Class USB 2.0 Device

Function Card reader and power supply
Digital outputs

Voltage 0Vtod8V

Current 400 mA constant, 1 A for 10 ms
Isolation 1500 V

RMS

Digital inputs (voltage triggered)

Voltage 0V to 48V, non-polarized
Inactive OVto1V

Active 3Vtod8V

Current 0.5 mA to 12.4 mA
Isolation 5000 Vs

Digital inputs (contact triggered)

Positive polarity 49Vtobh1V

Negative polarity oV

Current ca. 0.6 mA

Isolation None

Indicators

Supply LED red

Status LED red/green, programmable
Audio output

Mechanical 3.5 mm stereo jack

Usage 30 Q headphone oder line out (stereo)
Audio input

Mechanical 3.5 mm stereo jack
Impedance 80 kQ

Amplitude max. 2.8 Vpp

RS-232 interface

Mechanical 9-pin DCE, 2-wire

Data format

2400 Baud to 230400 Baud, 8N1

ESD protection

1500 Vys

Power supply

Voltage

5V via USB connector

Max. consumption

70 mA (0.35 W) standalone
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|200 mA (1 W) USB transfer

Environmental

Operating temperature

-25 bis 85 °C (-13 bis 185 °F)

Storage temperature

-40 bis 85 °C (-40 bis 185 °F)

Humidity 5 to 95 %, non-condensing
Approvals
Safety PCB UL94-V-0 listed

Enclosure UL94-HB listed

RoHS compliance

EU directive 2002/95/EC

Metrics

Dimensions (L x W x H)

82.00 x 66.22 x 28.00 mm (3.228 x 2.607 x 1.102 in)

Weight

75 g (0.17 Ib)

Product identification

PCB revision

Written in copper on the PCB's backside

Serial number

Barcode sticker

8.2 Assignment of the GPIO ports

Warnig! False programming of the data direction register can lead to destruction
of the hardware.

Input- Output- Data direction |Application
Register Register Register
GPIO_IDATA[0] |GPIO_ODATA[0] |GPIO_DDRI0] Low output activates the serial data
- - - flash, equipped with100 kQ pull-up.
SPI clock output for serial data flash,
GPIO_IDATAI[1] |[GPIO_ODATAI1] |GPIO_DDRI[1] equipped with10 kQ pull-down.
GPIO_IDATAI[2] |GPIO_ODATAI2] |GPIO_DDR[2] [SPI data input.
GPIO_IDATA[3] |GPIO_ODATAI3] |[GPIO_DDRI[3] [SPI clock output for memory card.
GPIO_IDATA[4] |GPIO_ODATAI[4] |GPIO_DDRI[4] [Low output activated memory card.
GPIO_IDATA[5] |GPIO_ODATAI5] |GPIO_DDRI5] |Digital relay output 2.
GPIO_IDATAI[6] |GPIO_ODATAI6] |GPIO_DDR[6] [Digital relay output 1.
Low output switches LED1 to green,
GPIO_IDATA[7] |GPIO_ODATAI7] |GPIO_DDRI7] High switched LED to red.
GPIO_IDATAI8] Equipped with 100 kQ pull-down.
GPIO_IDATA[9] Equipped with 100 kQ pull-down.
]GPIO—IDATA“O Digital optocoupler input 1.
]GPIO—IDATA[11 Digital optocoupler input 2.
GPIO_ODATA[8] |GPIO_DDRI8] Low output activates voltage supply of
the memory card.
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9 Fittings

9.1 1/0 test board Bintest (Artikel EGN300513)

With the I/0 test board Bintest you can comfortably test your application for
digital in- and outputs.

Bintest has two buttons that are connected to both inputs and two LEDs, which
show the status of both the outputs.

=t
=8
&

CONTACT [ POWERED
i B v

wuu.egnite.de
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10 More information

Find out more about Codespot. Visit us at www.egnite.de.

www.egnite.de | E-Mail: info@egnite.de
Tel.: +49 (0)2305 441256 | Fax: +49 (0)2305 441487
egnite GmbH | Erinstrasse 9, 44575 Castrop-Rauxel, Germany
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