CAS DSP Workshop

Ingredients
DSP board

Mini-USB cable (ordered from RS)

Scope

Clip-on oscilloscope probe

2 x RCA->BNC cables (need to find source!)
BNC ‘T’



Installation of CrossCore Embedded Studio

Go to http://www.analog.com/CCES
Click on Downloads (on the left)
Download & run CCES 2.6.0 for Windows (takes you to download of 754Mb here

-

CrossCore® Embedded Studio v2.6.0 - InstallShield Wizard

CrossCore® Embedded Studio v2.6.0 reguires the following items to be installed on your
ﬁ‘ o computer. Click Install to begin installing these requirements,

Status  Requirement

Pending Microsoft Visual C++ 2005 5P 1 Redistributable Package (w8a8)
Pending Microsoft Visual C++ 2010 Redistributable Package (x8a6)

Install ] [ Cancel

Click Install



15! CrossCore® Embedded Studio v2.6.0 ==

Welcome to the InstallShield Wizard for
CrossCore® Embedded Studio v2.6.0

The InstallShield(R) Wizard will install CrossCore ® Embedded
Studio w2.6.0 on your computer, To continue, dick Mext.

WARNING: This program is protected by copyright law and
international treaties,

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

< Back Mext = ] [ Cancel
Next...
15 CrossCore® Embedded Studio v2.6.0 [23e)
License Agreement u ANALDG
Please read the following license agreement carefully. DE“":ES
AHEAD OF WHATS POSSIBLE™

CrossCore® Embedded Studio
SOFTWARE LICEMSE AGREEMENT
CCES 26X
Yer 20170511

This is a legal agreement between you (either an individual ar entity} and Analog
Devices, Inc. ("ADI™). Read the following terms and conditions carefully before using
the accompanying software (including processaor libraries and software examples -

@ 1 accept the terms in the license agreement

(7 I do not accept the terms in the license agreement

Installshield

[ < Back ][ Mext = ] [ Cancel

Accept everything until you get to Installation...



[-7] Windows Security @
Would you like to install this device software?

Mame: Analog Devices, Inc.
Publisher: Analog Devices Inc,

] Always trust software from "Analog Devices Inc.". Install ][ Don't Install

'jj' You should only install driver software from publishers you trust. How can [ decide
which device software is safe to install?

Tick Always trust software from “Analog Devices Inc.” and Install

=

[=7] Windows Security @
Would you like to install this device software?

Mame: mbed Universal Serial Bus controllers

E_y' Publisher: ARM Ltd

iAlways trust software from "ARM Ltd".; Install ] [ Don't Install

"ij' You should only install driver software from publishers you trust. How can
[ decide which device software is safe to install?

Install after ticking to Always trust



15! CrossCore® Embedded Studio v2.6.0 ==

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed CrossCore®
Embedded Studio w2.6.0. Click Finish to exit the wizard.

View Release MNotes

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

Finish



Installing Board Support Package

Go to http://www.analog.com/21489EZKit

Click on Software (on the left)
ADSP-21489 Board Support Package (Rev. 1.0.0)
Download Software (takes you to here)

ANALOG
DEVICES

ﬂi‘;’ Analog Devices ADSP-21489 EZ-KIT Lite® +1.0.0

Welcome to the InstallShield Wizard for
Analog Devices ADSP-21489 EZ-KIT Lite®

v1.0.0

The Installshield{(R)

Wizard will install Analog Devices

ADSP-214589 EZ-KIT Lite® v1.0.0 on your computer, To

continue, dick Mext,

WARNIMG: This program is protected by copyright law and

international treatie

S

c Back | M—TE— [ Cancel

Next




15! Analog Devices ADSP-21489 EZ-KIT Lite® v1.0.0 ==

License Agreement ANALOG
Please read the following license agreement carefully, » DEVICES

Analog Devices, Inc. ("ADI) -
Source Code Software License Agreement

20120511-LWSC-CTSLA

BEFORE YOU SELECT THE "l ACCEPT" BUTTON AT THE BOTTOM OF THIS
WINDOW, CAREFULLY READ THE TERMS AND COMDITIONS SET FORTH
BELOW. BY SELECTING THE * ACCEPT" BUTTOM BELOW, OR
DOWNLOADING, REPRODUCING, DISTRIBUTING OR OTHERWISE USING

THE SOFTWARE, YOU AGREE TO BE BOUND BY THE TEREMS AND v

@ I accept the terms in the license agreement: Print

I do not accept the terms in the license agreement

< Back |[ Mext = ] | Cancel
Accept
ﬂi‘;’ Analog Devices ADSP-21489 EZ-KIT Lite® +1.0.0 @ﬁ
Ready to Install the Program ANALOG
The wizard is ready to begin installation. > DEVICES

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Clidk Cancel to
exit the wizard.

< Back |[ Install ] | Cancel

Install



Installshield Wizard Completed

The InstallShield Wizard has successfully installed Analog
Devices ADSP-21489 EZ-KIT Lite® v1.0.0. Click Finish to exit
the wizard.

[T view Release Notes

DDEVICES

Finish



Installing VisualDSP++

Go to http://analog.com/VisualDSP
Click on Downloads and Related Software (on the left)
VisualDSP++ 5.1.2 Software
Download Software (takes you to download 996Mb from here)

-

Windip Self-Extractor - VisualD5P++ 51.2.exe

iﬁ VisualD5P++ 5.1.2 Installation -

i

Cancel
About
Click Setup
[ Setup @

"‘: Setup could not detect the presence of Microsoft MSXML4
o and cannot continue, Please allow setup to install the
MSXML4 redistributables to continue the installation of
VisualDSP ++.

Iv¥ Launch Microsoft MS¥ML4 installer (msxml3_sp3.msi)

Tick Launch and Click OK



15 MSXML 4.0 5P3 Parser Setup

Customer Information
Please enter your customer information

User Name:
ICERN

Organization:
ICERN

ﬂi‘;’ MEXML 4.0 5P3 Parser License Agreement

End-User License Agreement
Flease read the following license agreement carefully

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT XML CORE SERVICES
(MSXML) 4.0 SERVICE PACK 3

These license terms are an agreement between Microsoft Corporation
(or based on where you live, one of its affiliates) and you. Flease read
them. They apply to the software named above, which includes the

(@ I accept the terms in the License Agreement;

I do not accept the terms in the License Agreement




] MSXML 4.0 SP3 Parser Setup

Welcome to the MSXML 4.0 SP3
Parser Setup Wizard

The Setup Wizard will install MSXML 4.0 SP3 Parser on your
computer, Click Mext to continue or Cancel to exit the Setup
Wizard.

| | Cancel
] MSXML 4.0 SP3 Parser Setup
Choose Setup Type
Choose the setup type that best suits your needs
Install Now
Install MSXML 4.0 at C:\Program FilesMSXML 4.0
_ Customize...
= 9 Allows users to choose which program features will be installed
d and where they wil be installed. Recommended for advanced
LSErs,
< Back lext Cancel

Install Now



.................................................................................................... = e

Welcome to Analog Devices Setup.

To continue, click Mext.

Please close all applications before continuing with this setup.

WARMING: This program is protected by copyright law and
intemational treaties.

< Back

Cancel |

.................................................................................................... =

Setup has detected a first time install.

This will install VisualD5P++ 5.1.2 on your computer.

To continue, click Mesxt.

< Back

Cancel |




VisualDSP++ 5.1.2 - Setup =
License Agreement

Flease read the license agreement carefully.

ANALOG DEVICES SOFTWARE LICENSE AGREEMENT - Visual DSP++ Version

Custemer Information
Enter your name and company name in the fields below.

|User Name:

FEHN

Compary MName:
ICERN|

< Back

=
2
i

-~
bx
Ver 20140424
This is a legal document between you (gither an individual or entity) and Analog
Devices, Inc. (ADIl). Read the following terms and condttions carefully before using
the accompanying software. They define your rights and obligations with respect to
the software, documentation and software examples (SOFTWARE). ¥ you do not
agree to the terms of this agreement, prompthy retum the SOFTWARE to the place
you obtained them arto ADI. f the retum is postmarked, or is received, within thity =
{* || accept the terms in the license agreement!
" | do not accept the terms in the license agreement
< Back Mead = Cancel |
Accept etc
VisualDSP++ 5.1.2 - Setup (o] @ ==

Cancel




VisualD5P++ 51.2 - Setup El e @
Setup Summary

Please review your settings before continuing.

You are about to install VisualDSP++ 5.1.2.

Install Path:
C:Program Files*Analog Devices \VisualD5P 5.1.2

Start Menu Path:
C:ProgramData*Microsoft \Windows*Start Menu®Programs*Analog Devices'\VisualD5P++
hilz2

< Back Cancel |
Install
[+7] Windows Security @
Would you like to install this device software?
Mame: Analog Devices, Inc,
Publisher: Analog Devices Incorporated
‘Always trust software from "Analog Devices ; Install ] [ Don't Install

Incorporated”,

'j;" You should only install driver software from publishers you trust. How can [ decide which
device software is safe to install?

Always trust, then Install



[-7] Windows Security @
Would you like to install this device software?

Mame: Analog Devices, Inc.
Publisher: Analog Devices Incorporated

Install ][ Don't Install

[¥] iAlways trust software from "Analog DE'.rlces
Incorporated”. H

"ij' You should only install driver software from publishers you trust. How can [ decide which
device software is safe to install?

Install

[-7] Windows Security @
Would you like to install this device software?

Mame: &Analog Devices, Inc.
Publisher: Analog Devices Incorporated

Install ][ Daon't Install

[¥] iAlways trust software from "Analog DEn.rlces
Incorporated”. H

'jj' You should only install driver software from publishers you trust. How can [ decide which
device software is safe to install?

Install

-

Congratulations - Go for a beer
VisualDSP++ 51.2 - Setup (23

:I Setup completed successfully.




.................................................................................................... e =

Installation completed.

WisualD5P++ 5.1.2 has been successfully installed.
Click Finish to exit.

¥ TCheck AD| Website for updates |

Check ADI Website for updates then Finish



Starting VisualDSP++ for first time

»

Adobe Reader X1
[ Desktop Gadget Gallery
(2 Internet Explorer
E Systemn Center Endpoint Protection
@4 Windows DVD Maker Administrator
# Windows Media Center
Windows Media Player
] Windows Update
< KPS Viewer

, Accessories

Documents

Pictures

m

Music
. Analog Devices

. CrossCore Embedded Studio 2.6.0
J VisualDSP++ 51.2
Maintain this installation
Manage Licenses
ﬁ VisualD5P++ Cenfigurator B Devices and Printers
VisualD5P++ Envircnment |

y D':'C'-'”'{‘JisualDSP++ iy Helpand Support
, Computer Management Framework

Computer

Control Panel

) Games -

4  Back

Cearch nroarams and files 0 |
Search programs and files

Start->Programs->Analog Devices->VisualDSP++ 5.1.2->VisualDSP++ Environment

-

YisualD5P++ EX

I.-/"_"\-. Avalid license could not be found.

"W Click Yes to install a license at this
time, Click Mo to close VisualD5P++,

e [l

Yes



About

General | Licenses | Versions | Support

(2 Jmesal

Serial Number Famihy Status
Host 1D
Register Validate CO2C156F

VisualD5P++ 5.0 Licensing Guide

New

Serial

“ou are about toinstall a software licenze o mn YisualDSP++.

Please select one of the following license wpes:

Dezcription

Thiz licenze type allows pou ta uze the YisualDSP++ toolz on a zingle

computer. Please enter your senial number exactly az it appears on the
regiztration card, CD zleeve or web site.

nurber.  KIT-161-256-852742-74

Install Mew License

(-2 |(weSn]

@ Mode-Locked license or Test Drive license

() Client license

(] ] [ Cancel

Tick Node-Locked licence, and the Serial number above



[ VisualD5P++ @

I.-”"_"\-. The serial number has been successfully entered.
WY This license will expire in 10 days. You must

register your product to obtain a permanent license,

In 10 days you will be nagged for an email address

About =

General | Licenses | Versions | Support

Serial Number Famihy Status
KIT-161-256-852748-76  SHARC Demo - Full {Expirng in 10 days)

Host 1D
Begister... Validate. .. CO2C15h6F

WisualD5P++ 5.0 Licensing Guide




| File Edit Session View Project Memory Debug Settings Tools Window Help

D IDEHIAS |28 [fR@ (e (iR 433% (e
PN (BBl & e | -] i m BB

EBE: | 00ePmorrow@B8E BN [
BT - | X/

Preject Group (Dpreject)

" [} Project

Not connected | VBScript

VisualDSP++ should now appear

Plug in USB from EZ board and power it on

Installing device driver software

Blackfin USE Device Olmﬂalling driver software...

ADSP-21489 EZ-KIT Lite installed

ADSP-21489 EZ-KIT Lite +f Ready to use



Copy project (supplied by us) to desktop for example

Open Project

3]

Lookin: || AnaloginDigitalOut - @ 7T o
= Mame - Date modified Type
b . ¥} AnalogInDigitalOut 7/3/2017 4:49 PM VisualDSP

Recent Places

" 3
Desktop

=l
Libraries
Ay

Computer

‘i! 4 m

Metwork

File name: AnaloglnDigitalOut -

Files of type: Project Files (~.dpj) ']

[ Cancel ]

File->Open Project
Locate the .dpj file in folder on desktop




 File Edit Session View Project Register Memory Debug Settings Tools Window Help

II® i DSH@E |28 [t 2R | AACHTE| 4%A% (w2 T
% = K | I% % % | & |_| H.-’-‘maloglnDigitalDut
BES | Ol Mo 0 @B (B0 @

Project Group (1 project)
=y AnaleginDigitalOut

-3 Source Files
blockProcess_audio.c
init193%via 5Pl c
int_PLL_SDRAM.c
nitSPOIF ¢
initSPORTO1_TDM_mode ¢
intSAU
Main.c
E] SPORT1isrc
- Linker Files
=23 Header Files
ad1933 h
ADDS_21489_Ezkit h
btch

 Rebuilds the entire project
Click Rebuild All



Mo Session Selected

The requested action requires a connection to a debug session, but
no session is currently selected. Would vou like to:

Connect to the last session

i@ Select a session or reate a new session

[¥]Make this the default and don't ask me again;

K ] [ Cancel

Create a new session

' (-2 (5]

Sezsion Wizard

Select Processor
Choose a target processor,

o [ Select Processor [ Select Processor
- [ Select Connection Typ
.[3y Select Platform Processor family: SHARC v
- Finish Choose a target processor:
Processor Description .

|%,-‘\g.F-.DSF‘-Z'I-%B.'_’} SIMD SHARC Processor (2.4 GFLOPS, 300 M...
@aﬂ.DSF‘-EMEE SIMD SHARC Processor (2.4 GFLOPS, 2800 M...
%ADSF‘QME’E 5IMD SHARC Processor (2.4 GFLOPS, 300 M...
|%;pﬁu.l:JSF‘-EHEJ SIMD SHARC Processor (2.4 GFLOFS, 800 M...
|%;a.nﬂ-.IZ?ISF‘-21-.'.E~E\ S5IMD SHARC Processor (2.4 GFLOPS, 300 M...
LN RPN SIMD SHARC Processor (2.4 GFLOPS, 800 MMACS, 5 MB

- |

[ Show all processars Qurrfigumtur...] [ Licenses. .. ]

1 | T} [

Choose a target processor
Displays the list of processors that belong to the spedified family. A processor is grayved outifit is not licensed and

the Show all processaors option is checked.

Select the ADSP-21489 SHARC processor in list



[ Session Wizard

Select Connection Type
Choose the type of connection that you would like to establish for the previously chosen processor below,

o [y Select Processor [y Select Connection Type
- 5 Select Connection Typ
_____ @ Select Platform Select the type of target that you would like to connect to.
... 388 Finish @ EZKIT Lite

") Emulator

() Simulator

Legacy target
Configurator... ] [ Licenses...
4 1 r
<Back || Ned> Firish Cancel

Next



P

Session Wizard

Select Platform

Provide a name for the session and choose the spedfic platform it will connect to, If connecting to an
emulator and do not see an appropriate platform in the list dick the Configurator to create one,

- T@ Select Processor [y Select Platform
- 3 Select Connection Typ
_____ @ Select Platform Session name:; ADSP-21483 EZ-KIT Lite via Debug Agent
38 Finish Select your platform:

Platfarm

@ ADSP-21485 EZ-KIT Lite via Debug Agent

Show all platforms [Cnnﬁgumtnr... ] [ Licenses...
‘ i b
<Back || MNet> |[ Finsh || Cancel

Click Configurator




= VisualDSP++ Configurater

Platform Templates

Platforms

BE ADSP-21085L [1 processar) wia HPUSEAC =
BE ADSP-21180 1 processar] via HPUSB-ICE|
BE ADSP-21161 [1 processor) via HPUSB-ICE |
B ADSP-21262 [1 processor] via HPUSE-ICE =
BE 4D5P-21364 (1 processor] via HPUSE-ICE|
BE 4D5P-21363 1 processor] via HPUSE-ICE|
BE 4D5P-21375 1 processo] via HPUSE-ICE'
BE AD5P-21469 [1 processor] via HPUSE-ICE
-.&DSF' 21479 1 processor] wia HPUSE-ICE
29 [1 proceszor] wia HPUSE-ICH
-.-’-'-.DSF' BFS0GF [1 processar] via HPUSE-IC
B AD5P-BF518 (1 processor] via HPUSE-ICE
Hﬁ.-’-‘-.DSF' BF526 1 processar via HPUSE- IEE

1
Copy...

ak.

LCancel

| Test... | Help |

Select ADSP-21489, then press New

Platform Properties

Platfarm:

Tupe:

21483 USB EZKIT = ]

Erulator Settings:
Device [D: ||:I

TDO

TOI

o]

Devices:

Devices listed in zequential order from TOO to TDI

Type
ADSP-21489

M ame
@ Device 0

Cancel

i

OK




= VisualDSP++ Configurater @
Platform Templates Platforms
BE ADSP-21085L [1 processar) wia HPUSEAC = B3 Platfarm 0
BE ADSP-21180 1 processor) via HPUSE-ICE
BE ADSP-21181 [1 processor] via HPUSE-ICE
BB ADSP-21262 (1 processor) via HRUSEHICE =
BE 4D5P-21364 [1 proceszor] via HPUSE-ICE
BE 4D5P-21363 1 proceszor) via HPUSE-ICE
BE 4D5P-21375 1 processor] via HPUSE-ICE
BE AD5P-21469 [1 processor] via HPUSE-ICE
BE AD5P-21479 1 processor] via HPUSE-ICE
B AD5P-21489 [1 processor] wia HPUSE-ICE
BE AD5P-BFS0EF [1 processar) via HPUSEHIC
B AD5P-BF518 (1 processor] via HPUSE-ICE
@ ADSP-BFS26 1 processar] via HPUSE-ICE ™
] 1 3
Copy... Hew.. | | Delete All...
Ok Help

OK




Session Wizard
Select Platform

R (5

Provide a name for the session and choose the spedfic platform it will connect to, If connecting to an
emulator and do not see an appropriate platform in the list dick the Configurator to create one,

[y Select Platform

Session npame:; ADSP-21483 Platform 0

Select your platfom:

[y ADSP-21489 EZ-KIT Lite via Debug Agent

Gl

Show all platforms [Eﬂnﬁgumtnr...] [ Licenses. ..

|| Cancel

Select Platform O then Finish

19 Platform 0

Sezzion Configuration

"iew MP Info...

Target: | Sharc Emulators/ES-EIT Lites

Flatform: |

Frocessor |

Click OK




Sezzion Configuration

Activate

»

Delete

Delete Al

Mew Sessian...

: Wigw MP [nfo...
Target; | Sharc Emulators/EZ-KIT Litez
Platform: | Platfarm 0 [ 0g i
Frocessor | ADSP-21439

LCancel

-

Click Activate






Project should build now automatically

Analog Devices VisualDSP++ - [Target: ADSP-21489 Platform 0] - [Project: AnalogInDigitalOut] =] E ][]
Eile Edit Session View Project Register Memory Debug Settings Tools Window Help
® iD= & x@ A BmTE 4 S a kN ?
S| L O O | 5 | AnaloginDigitaldut ~ | Debug -] £ D By Dy
EES OLemm BPCUEEE  BORE E
Project: AnalogInDigitalQut.dp) * Disassembly: main + 0x5 X
o Main.c E]
i i i -
%’Jed Gm“‘l’ {Exprf’zcgl ETC_MAP_ENTRV( 'Lock—in phase ch
- - zocltation freqg: main o
=-AE AnaloginDigit BTC_MAP ENTREY({"E=ci i f
= E"IULCIE TSS ; g%_gig_ggggg:éntch;; (%?ng)l):; [1254B3] i7=modify (i7.0s
ock Process_audio.c - _ ut ch- ., ong 1
it1939viaSP] BTC MAP ENTRY("DFT Out ch®. (lic| o Liogooc] dmil=iffifffe if
in iaSPlc BTE HAP EHD @ [1254B8] [cjump  btc init(
init_PLL_SDRAM.c - [1254BE] dm(i? . m?)=r2;
ntSPDIF.c float PI: [1254BCT dm(i?.m7)=0x1254
intSPORTO1_TOM_mode.c float TWOFI; [1254BF] r8=0x8d504;
ntSRU ¢ float cgsTable[TRIG_TABI.E_LEH]; [1254C2] rd=0=m25;
Main.c float =inTable[TRIG TAELE LEN]: [1254C4] cjump _interrupt

: ) float trigTablelenOverTwoPil: [1254C7] dmfi7? E?)=r2'
SPORT1 isre float twoPiOwerTrigTablelen: 1904007 dnfi7? m71=lel2cd

(20 Linker Files void buildTrigTables(void): [ Idn{i?, n7)=0x

=23 Header Files float btocampDit[DFT_NUM_FREQS] [1254CE] r4=0x3£800000;
241939 R float btcPhDft[DET_HUM_FREQS]: [1254CE] cjump _atanf (db)
ADDS ;21455 Ezkith float btcAmpMi=[CHIRP HUM_FREQE [1254D1] dm(i7.m7)=r2:

— - : float btcFhMi=z[CHIEF NUM FREQS] [1254D2] dm{i?.m71=0=1254
btc h float thEHCitatiDnFI‘EE[[BTC_FRE [1254D5] r2=0=40200000:
btc_struct h float btcIn[HUM_SAMPIES(4]: [1254D8] £2-£0%E2; '
Settings h float btocOut[HUHM SAMPIES+4]: e

READVE b float btocAmpDftOut[DFT_NUM_FREC Hgg:gg} ?Tlﬂéf'g-?gf
: =f2+£2;
woid maing ) [1254DF] dm(TWOPI)=r15:
o e [1254EZ2] r4=0=x44800000;
btc ini : - [1254E5] rB=rl5;
interrupt (SIG_EHUL., btc_isr [1254E7] call (pc, 1it
PI = 4 0f = atan(l.D); [1254EA] dm(trigTablelenC
THOPI = 2 . 0f=PI: [1254ED] rl=0O=fffffffh;:
TRy ; trigTablelenOverTyoPi = TR &—
) Project | twoPiOverTrigTablelen = TWC || ¢ i '
X Loading: "C:wzerssAdministrator~Desktop~AnalogInDigitalOut~Debug~inalogInDigitalOut dz .
Tryving to load an executable built for 0.1 =ilicon into a 0.2 =silicon target. Continues:
Load complete.
z
[=]
=
E
=
& o EEEEEEEE—————— =
a ', Console i Build [ || « »
Ready Halted Line63, Coll VBScript
Reload the binary

Run (F5)
I



