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OVERVIEW

The Altera SoC combines a Hard Processing System (HPS) and an FPGA on a single device. The HPS has dual core ARM Cortex-
A9 MPUs and a host of peripherals such as DDR3 controllers, Ethernet MACs, SPI controllers and many more. The FPGA
portion of the device is tightly coupled through high performance bridges to the HPS. The designer can add peripherals they
create or from third party IP to the FPGA and map it into the HPS. Thus you have a flexible and very powerful solution.

JEDEC JESD204 is an industry standard that was specifically designed to facilitate the interconnection of D/A and A/D
converters to digital ICs in general, and FPGAs in particular. The first revision, the JESD204 2006 specification, brought the
advantages of SERDES-based high-speed serial interfaces to data converters, but it supported only a single lane with a single
link with a maximum bandwidth of 3.125 Gbps.

In 2008, the second revision of the standard was released, JESD204A, which added support for multiple data lanes and also
lane synchronization. Lane synchronization enables JESD204A to be used in quadrature (1/Q) sampling systems, where this
technology underpins modern 3G, 3G+, and 4G broadband wireless communications.

In 2011, a third revision of the specification, JESD204B [JESD204B.01], has been published. JESD204B supports 88/10B
encoding, pre-emphasis, and equalization. JESD204B also introduces new enhancements, including a higher maximum lane
rate (higher bandwidth), support for deterministic latency, and support for harmonic frame clocking.

The MTI IPC-JESD204-B controller in its receiver and transmitter modules is implemented in RTL VHDL-93 language according
to the JEDEC JESD204B.01 standard. The implementation is suited for FPGAs, ASSPs and ASICs in a number of different
technology processes.

Designs employing JESD204 enjoy the benefits of a faster interface to keep pace with the faster sampling rates of converters.
In addition, there is a reduction in pin count which leads to smaller package sizes and a lower number of trace routes that
makes board designs much easier and offers lower overall system cost. The standard is also easily scalable so it can be
adapted to meet future needs.

MTI’s IPC-JESD204-B offers the following competitive advantages:
e Support of rates up to 12.5 Gbps (depends upon the family and speed grade of the device)
e 32-bit internal data processing with clock frequency 1/40 of baud rate in use enable usage in low end
and mid end FPGAs

e MCDA-ML (Multiple-Converter Device Alignment, Multiple-Lanes)
Disabling of features mandatory to a class MCDA-ML module, if connected to a device
pertaining to a class that does not support these features (JESD204 standard).

e Support for run-time programmable configuration for key parameters
L, M, F, N, HD, SCR, CS
Support for deterministic latency (subclass 1)
Support for backward compatibility to JESD204A (subclass 0)
Insertion of tail bits are performed based on register settings. Both constant and low DC
content tail bits are supported.
Support for built in test modes

e Support for error handling

e Includes 8b10b coding block

e Separate CPU interface for control and monitoring
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OVERVIEW

This lab provides an interface to the ADC34J22 via the JESD204B IP core from MTI so that a hardware developer will have:

A complete customized Hard Processor System (HPS) SoC system to interface to the ADC34J22
An HPS in Qsys to realize a custom ARM SoC system with bridges to the FPGA/ADC34J22

A reference on how to use System Console to verify the ADC34)22

The HPS is configured using Qsys, Altera's SOC/FPGA IP integration tool. Configuration includes selecting DDR memory,
determining clock frequencies and selecting which HPS peripherals your design will use. As such, Qsys provides the system
architecture to interface to the ADC34J22. In this example, Qsys is used to define the HPS peripheral pin outs and Quartus is
used to define the FPGA peripheral pin outs to the HSMC interface, which includes the ADC34J22.

JESD204B HW Lab Instructions, Version 14.0 3
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Getting Started

MODULE 1. Getting Started

Your first objective is to ensure that you have all of the items needed and to install the tools so that you are ready to create
and run your design.

List of Required ltems:

e Arrow Electronics SoCKit development board
e Quartus Il v14.0 Web Edition

e  Computer with Windows 7, a minimum of 4 GB RAM, a minimum of I3 core and over 10 GB free hard disk space for
the Quartus Il install

e Lab Design Files
e DEV-ADC34J22 Evaluation Module

1.1 Acquiring Cyclone V SoCKit

To order a SoCKit please click on the link below

Order a SoCKit from Arrow Electronics
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Getting Started

1.2 Install the Altera Design Software

You will need to install the following design software package:

e Quartus Il Web Edition design software v14.0. — FPGA synthesis and compilation tool that contains Qsys and
the MegaCore IP library with the SoC processor

The following steps will guide you through the installation instructions. Quartus Il Web Edition can be downloaded from the
Altera web site. Please carefully follow the steps shown below.

e Goto the Altera Download web page at https://www.altera.com/download/dnl-index.jsp
Get the complete suite of Altera design tools

Latest Release: Quartus II Version [ 14.0

ipti Related Links i

Edition
Paid license required What's New
\\l The industry's £1 design software

in performance and productivity. Compare Quartus 1II Web
Free 30 day trial and Subscription Edition
Quartus IL Web Editio!] Download Compare ModelSim-Altera
FREE, no license required and ModelSim-Altera

& FREE, no license required Starter Edition

version of Quartus@ II software
for your CPLD or medium-density
FPGA.

IP available for purchase

University Software

e Select "Quartus Il Web Package 14.0. Press the Free Web Package button.
e Login to myAltera account. Use your existing login, or Create Your myAltera account.

myAltera Account Sign In

Home =

User Name
Forgot Your User Name or Password?

Password

Remember me

En

Don't have an account?

O Create Your myAltera Account
“Your myAltera account allows vou to file 3 service request, register for a class, download software, and
more.

Enter your email address.
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Getting Started

Select Quartus Il Web Edition, Windows:

Select the “Individual Files” Tab

Select the “ Download Selected Files” Button

Download the Quartus Il software files onto your computer.

Release date: June, 2014

Latest Release: v14.0 &

Select release: | 14.0 v .
QUARTUS™H
7
Operating Systeme C ’7' Windows 6 Linux

Download Method 0 ® plcamai DLM3 Download Manager 6 Direct Download

« The Quartus 11 software version 14.0 supports the following device families: Arria II, Arria W, Cyclone IV,

Cyclone V, MAX II, MAX V, Stratix IV, and Stratix V. More
S
‘Combined Files Individual Files DVD Files Additional Software
Download and install instructions: More

Read Altera Software v14.0 Installation FAQ
Quick Start Guide

Wi select All
[¥]Quartus IT Web Edition (Free)

[¥]Quartus IT Software (includes Nios II EDS)
Size: 1.1 GB MD5: 7418521 E00FSBEABT4AAAD

[¥]ModelSim-Altera Edition (includes Starter Edition)
Size: 661.6 MB MD5: D1CB6949F00CEGEQSD 26C353CD3

M pevices
You must install device support for at least one device family to use the Quartus 11 software.

[[]Arria II device support
Size: 469.3 MB MD5: 94051

[‘]Cyclone 1¥ device support (includes all variations)
Size: 397.4 MB MD5: 45AF3ACAC FSEEB5CCOD

[w]Cyclone V device support (includes all variations)
Size: 544.1 MB MD5: ES3EA40CECB6BFD49AEEFB0EDEA

[[JMAX II, MAX V device support
Size: 6.7 MB MD5: F38CA8

Download Selected Files

Select a download folder (May have to Make New Folder)

—
Browse For Folder -

Please select a download folder

. HP50G_Manual &
| . LtcDc580PmbusDriver 1
> L Microtronix
, QI_131_practice
>0 QIVI31 |
> )0 QUVI3 1 WE E
;) QI V14 0
, QI_V14 WE
o Sl STechnolonies i
Make New Folder ] [ OK ] [ Cancel

JESD204B HW Lab Instructions, Version 14.0
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Getting Started

o The files will then be downloaded via the Download Manager
Al i DLM3 Dy load M : 3 files in total. *®
The files you selected are being downloaded to the directory you chose. You can pause and resume the
download at any time. If the download manager does not download any of the files, you can manually
download the files with the direct links in the list below.
Show direct links
Download In Progress. ( 1 of 3 files )
Total Download Size = 2.65GB Download Speed = 747.12KBps
Remaining Size = 2.64GB Estimated Time Remaining = 1h, 1m
Download Location = C:/Temp/QII_Vi4_ WE
Downloading bundle
Total Progress 33.47%
QuartusSetupWeb-14.0.0.200-windows.exe (2 of 3): 0.41%
| o
[ ]

After the file is downloaded on the computer, select the *.exe file, and install the software.

B

Setup - Quartus II Web Edition (Free) 14.0.0.200 (64-bit)

Welcome to the Quartus IT Web Edition (Free) 14.0.0,200 {54-bit) Setup Wizard.

For more information about Altera software, go to http:/fwww.altera.com,

e Accept the license agreement, then “Next >”.

— /NETE VA
.

You can view the fullicense agreement at the link below or use —install_iic option from command-ine to get the license agreement
files before the installation. ou must accept the terms of the agreement before continuing with the installation.
http: fdl.altera. comfeuia

QUARTUS(R) II LICENSE AGREEMENT VERSION 14.0, ALL
DISTRIBUTIONS (WEB DOWNLOAD, DVDS)

»

Copyright (C) 1991-2014 Altera(R) Corporation. All rights

reserved. "Quartus" is a registered trademark of Altera Corporation

in the U.S. and other countries. Any other trademarks and trade names
referenced here are the property of their respective owners. Certain
files, pragrams, or other materials provided in connection with the
Licensed Software may originate or contain components from Third Party
Licensors and are licensed to You pursuant to the terms of the

accept the agreement
Do you accept this icense? e

do not accept the agreement

BitRock Installer

<Back | [ Mext> | [ Cancel

JESD204B HW Lab Instructions, Version 14.0
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Getting Started

Select the default installation directory, then “Next >”
(If a different directory is selected, then the path cannot include spaces).

VO[S RYA),

Installation directory

Please specify the directory where Quartus II Web Edition (Free) 14.0.0.200 (64-bit) will be installed
Installation directory  C:\altera}14.0|

BitRock Installer

< Back ]I Next > ][ Cancel

Select all of the defaults for the installation, then “Next >”
("¢ Installing Quartus I Web Edition (Free) 14.0.0.200 (Ed—bit)_ [E=SEEE=)

Select Components m
®

Select the components you want to install

=3 Quartus IT Web Edition (Free) (64-bit) ‘fou can add additional device support to an existing
Quartus IT Software {indudes Mios I1 EDS) (3800ME) Quartus 11 software installation without having to reinstall

Modelsim-Altera Starter Edition (Free) (2630.3M8) the entire software package. Use the Install Devices

i [] ModelSim-Altera Edition (2630.3MB)

command on the Tools menu in the Quartus II software to
get started.

Select a component for more information

BitRock Installer

< Back ][ MNext > ][ Cancel

JESD204B HW Lab Instructions, Version 14.0
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Getting Started

e The installation of Qll Web Edition will begin:

[ €: Installing Quartus Il Web Edition (Free) 14.0.0.200 (m-hi__
P AITERA
®

Wait while Setup installs Quartus IT Web Edition (Free) 14.0.0.200 (54-bit)
Instaling

Unpacking files

EitRock Installer

< Back Next >

e The installation will continue with ModelSim Starter Edition:
[€; tnsteling Quartus 1 web Edition (Free) 14.0.0.200 (6i-b1) o

Wait while Setup installs Quartus IT Web Edition (Free) 14.0.0,200 (64-bit)
Installing

Installing ModelSim-Altera Starter Edition (Free]...

BitRock Installer
< Back Next > Cancel

€2 Installing ModelSi

Installing
Installing ModelSim Altera VHDL model files. ..

JESD204B HW Lab Instructions, Version 14.0 9
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Getting Started

e Install the USB Blaster Il Driver, select “Finish”

| Installing Quartus Il Web E

Launch USE Blaster II driver installation
Create shortcuts on Desktop

[C] Launch Quartus II (54-bit)

[ provide your feedback

e Select “Next >”

Device Driver Installatios

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Next

T T

Device Driver Installation Wizal

The drivers are now installing...

,  F :
= ~

Please wait while the drivers install. This may take some time to complete.

< Back Next

JESD204B HW Lab Instructions, Version 14.0

m % -IEXS'?FSIUMENTS

Quartus I Web Edition (Free) 14.0.0.200 (64-bit) Installation Complete

Setup has finished installing Quartus II Web Edition {Free) 14.0.0.200 {64-bit).

10

Five Years Out



Getting Started

e Select “Install”

= wosor o T ==

Would you like to install this device software?

MName: Altera JTAG cables
= Publisher: Delaware Altera Corporation

[C] Always trust software from "Delaware Altera Install ][ Don't Install
Corporation”.

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

Device Driver Installation Wizar

The drivers are now installing...

[ (2

Please wait while the drivers install. This may take some time to complete.

e Select “Finish”

Device Driver Installation Wizar

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

ou can now connect your device to this computer. i your device
came with instructions, please read them first.

Driver Name Status

»/ Altera (WinUSB) JTAG c... Readyto use

JESD204B HW Lab Instructions, Version 14.0 1
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Getting Started

e Next, install the Cyclone V device families

e Select ﬂ -> All Programs -> Altera 14.0.0.200 Web Edition -> Quartus Il Web Edition 14.0.0.200 (64 bit) ->

Quartus Il 14.0 Device Installer
e Select “Next >”

" . Installing Quartus I We

Setup - Quartus II Web Edition (Free) 14.0.0.200 (64-bit) Devices

Welcome to the Quartus II Web Edition (Free) 14.0.0.200 (54-bit) Devices Setup Wizard,

For more information about Altera software, go to http:/fwww. altera.com.

< Back [ MNext = ][ Cancel

e Browse to the directory that contains “cyclone-14.0.0.200.qdz”
p

Browse For Folder

Select a Directory

. Microtronix

. QO_V14 0

. QO_V14_WE

. SL5Technologies

. win32diskimager-v0.9-binary

J i

| trmp

, Users
Windnws

Make Mew Faolder ]

JESD204B HW Lab Instructions, Version 14.0
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Getting Started

e Select “Next >”

Download Directory m
e

Specify the directory that contains the Quartus II device files (.qdz).
Download directory:  C:\Temp'QII_V14 WE

If you need to download device support files, you can download them from the Download Center page of the Altera website:
https:/farw.altera.com/download

EitRock Installer

< Back ][ Next > ][ Cancel ]

e Select Quartus Il Web Edition (Free) (64 bit) ONLY and the Cyclone V check box should then be selected.
hen Select: “Next >”

Select Components

Select the components you want to instal
Quarmf‘ 11 Web Edition (Free) (64-bit) Installs the Quartus II Web Edition software. The Quartus

II Web Edition software is a free, limited-feature version
[¥] Cydone V (254.2ME) of the Quartus II Subscription Edition software that

[7] ModelSim-Altera Starter Edition (Free) (2630, 3ME) supports selected FPGA and CPLD device families.

[] ModelSim-Altera Edition (2630.3MB)

BitRock Installer

< Back ][ MNext = ][ Cancel
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Getting Started

e Select “Next >”

7 nstalling Queris MY e S|
Ready to Install m
®

Summary:

Installation directory: C:\altera'\14.0WE
Reguired disk space: 2581 MB
Available disk space: 158036 MB

EitRock Installer

< Back l[ Next > ][ Cancel

e Installing the Cyclone V Family of devices

Wait while Setup installs Quartus IT Web Edition (Free) 14.0.0,200 {64-bit)
Installing
Instaling Cydone V...

S ——— |

BitRock Installer

< Back Next >

JESD204B HW Lab Instructions, Version 14.0 14
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Getting Started

Select “Finish”

Setup has finished installing Quartus II Web Edition (Free) 14.0.0.200 (64-bit).

‘Quartus IT Web Edition (Free) 14.0.0.200 (64-bit) Installation Complete

Cancel

Enable Talkback

( E}uartus 1 Tall iE | L. J |

Enable Advanced

QUARTUS IT SOFTWARE - TALKEACK, FEATURE
INTRODUCTION

The TalkBack feature, induded with the Licensed Program(s), enables
ALTERA to receive limited information concerning the Licensed Program(s)
that you use and your compilation of logic designs {(but not the logic
design files themselves) using the Licensed Program(s). One of the
primary purposes of the TalkBack feature is to assist ALTERA in
understanding how its customers use the Licensed Program{s) and
ALTERA'S ather products, so mare effort can be placed on improving the
features most important to users. To disable/enable the TalkBack
feature, run th2_install. exe {or just th2_install in Linux) located in your
quartus/bin folder.

Enable sending TalkBack data to Altera

oK ]’ Cancel H Help

JESD204B HW Lab Instructions, Version 14.0
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Getting Started

1.3  Extract the ADC34J22 JESD204B for SoCKit Lab Files.

e Create a folder c:\altera_trn on your PC.

e Click on the following link to download SoCKit JESD204B Lab 14 0.zip
e Save it to c:\altera_trn on your PC

e Extract the SoCKit_JESD204B_Lab_14_0.zip file to this folder

:;[J SoCKit_JESD204B_Lab 14 O.zip &, i, Extract Compressed (Zipped) Folders
Open
Open in new window Select a Destination and Extract F
f will be extracted to this fold
3 :;:ili-ith : Chaltera_trn I

e The c:\altera_trn directory should look like this

=
MLHEM » Local Disk (C:) » alteratm »__

S — p———
Organize « _;Q Open with Winfip - Print Burn Mew folder

-~

gt Mame
) SoCKit_JESD204B_Lab 14 0

> 1) SoCKit_JESD204E Lab 14 0 -
- ? ?_ e ] —;Q SoCKit_JESD204E_Lab 14 D.zip
> —:,[J SoCKit_IESD204E_Lab_14 0.zip .@ 11 204B SoC HW Lab 14.0.0df
¥ _SoC_HW _Lab_14.0.p

JESD204B HW Lab Instructions, Version 14.0 16
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Getting Started

1.4  Get the Cyclone V SoCKit ready for the Labs (Complete this at the Workshop)

Please connect cables to the connectors shown in the diagram below. All cables are provided in your SoCKit.

e Connect the micro USB cable to the USB host connector on your laptop and to the USB Blaster Il connector
on the SoCKit.

e Connect the Power Supply to the Power connector on the SoCKit.

USB Blaster Il

(S0Cfi |

T

JESD204B HW Lab Instructions, Version 14.0 17
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Getting Started

Verify that the JTAG chain is correctly configured. The JTAG chain switch is located in to the right of the green audio
connector.

e  HSMC_EN should be disabled (left position) and the HPS_EN should be enabled (right position).

- ey

y s
HSMC_ENai- = wew. =0
HPS EN 7 JTAG CHAIN SW

¢ The Voltage for the HSMC interface/connector should be set to 2.5V
It is located in Lower right on front of SoCKit

JESD204B HW Lab Instructions, Version 14.0 18
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Getting Started

1.5

e Turn your SoCKit on.

Install the USB Blaster Il Device Driver (Complete if you didn’t install with Quartus Il in section 1.2)

e Open a NIOS Il 14.0 Command Shell, select BE3ll -> All Programs -> Altera 14.0.0.200 Web Edition -> NIOS I

EDS 14.0.0.200 -> NIOS Il 14.0 Command Shell

e  Type jtagconfig at the prompt and press enter.
" fcygdrive/c/altera/14.0WE —

m| s

% jtagconfig
1> CU SoCKit [USB-11
A20A2a0D
4BABR477

SCSEBAG (. iES)SCSEMAG/ . .
SOCUHPS

e If the jtagconfig command fails, then complete the following steps

e  Press the Windows Start button. Enter devmgmt.msc. Press enter to open the Device Manager.

Programs (1)

=5 devmgmt.msc |

' Search Everywhere

|devmgmt.m5c| < | | Shutdown | » |

o 3 I | |

“agy I 1 ")

% =lFien =R
o Navigate to Other Devices in the Device Manager. Expand it to see Unknown Device
e Right click on Unknown Device. Select Update Driver Software.

12

a- I3y Other devices

gl ! !nEnown deyiceEmy

..} Processors

pdate Driver Software...
. L 5D host adapters Disable
-|[J¥ Security Devices Uninstall

b &y Sound, video am

, .Ml Svetem devices

1ches the Update Driver

JESD204B HW Lab Instructions, Version 14.0
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Getting Started

e Select Browse my computer for driver software.

q

@ | Update Driver Software - Unknown Device

How do you want to search for driver software?

# Search automatically for updated driver software i
Windows will search your computer and the Internet for the latest driver software |
for your device, unless you've disabled this feature in your device installation
settings.

Browse my computer for driver software
Locate and install driver software manually.

e Specify the driver software location. Press Next.

2_.‘ [ Update Driver Software - Altera USB-Blaster Il (ITAG interface

Browse for driver software on your computer

Search for driver software in this location:

C:\altera\ld.U\quartus\dri\.rers\usb-blaster-ii|

Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver seftware compatible with the device, and all driver
software in the same category as the device.

[ Mext ]’ Cancel

e Click Install on the next Screen

Would you like to install this device software?

Mame: Altera JTAG cables
"- Publisher: Delaware Altera Corporation

Always trust software from "Delaware Altera Install ] ¥ Don'tlnstall |
Corporation”.

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

JESD204B HW Lab Instructions, Version 14.0 20
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Getting Started

e Wait for the driver to complete its installation. Press Close. Notice that device is considered to be

Unconfigured.
) O Update Driver Software - Altera USB-Blaster I (Unconfigured)
Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

Altera USB-Blaster I (Unconfigured)

=4

Open a NIOS Il 14.0 Command Shell, select E -> All Programs -> Altera 14.0.0.200 Web Edition -> NIOS II
EDS 14.0.0.200 -> NIOS 11 14.0 Command Shell

e  Type jtagconfig at the prompt and press enter.
i ' /cygdrive/c/altera/14.0WE

Altera Wios2 Command Shell [GCC 4]
Uersion 14.8,. Build 208

& jtagconfig
1» CU SoCKit [USB-11

a2pazapn SCSEBAGC . iES>~5CSEMAG - . .
4BABA477 SOCUHFS

.
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Getting Started

1.7 Acquire the Texas Instruments DEV-ADC34J22 JESD204B Evaluation Module

Order DEV-ADC34J22 from Arrow Electronics

39 R39|
AL

%35 a9

2 nd®

1.8 Connect the DEV-ADC34J22 JESD204B Evaluation Module to the SoCKit

64

Qo
WRCY-2 OV-0 o
I?UI ¥ E310444 o

Y @cio
1hp @FCIL

www.dallaslogic.com o
DEU-ADC34JXX_RE'S
DLC7140001

c9s
jace.
cs7

7
{
g

s
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Getting Started

1.9 Install Texas Instrument’s High Speed Data Converter Pro

e Download High Speed Data Converter Pro Software for Windows XP/7
High-Speed Data Converter Pro Software

High-Speed Data Converter Pro GUI User Guide

e Save to a temporary directory on your workstation
e Install High Speed Data Converter Pro Software by double clicking on the installer

Organize * Open Burn New folder

W Favorites
Bl Deskiop
4 Downloads

m

5] Recent Places
. 13.0spl
£3 Dropbox
I 2131
. SoC Team
Altera
embedded 13.1
. 140
M2

fA High Speed Data Converter Pro - Installe.
o]

Application

Name

Date modified

*2 High Speed Data Converter Pro - Installer v2.70.exe 7/25/2014 10:34 AM

o

.. Date modified: 7/25/2014 10:34 AM
Size: 218 MB

1

Date created: 7/5/2014 1217 PM

Type

Application

Mo preview
available.

e Select Next

4% High Speed Data Converter Pro v2.70 Setup

. ==

Welcome to the

Speed Data Converter Pro

computer.

Click Next to continue.

Converter Pro v2.70 Setup Wizard

This wizard will guide you through the installation of High

Itis 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

High Speed Data

v2.70.
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Getting Started

o SelectlAgree

43 High Speed Data Converter ﬁ'r;uz}m- C= L=
i

License Agreement "
Please review the license terms before instaling High Speed Data Converter Pro Jé‘
w270,

Press Page Down to see the rest of the agreement.

IMPORTANT - READ BEFORE COPYING, INSTALLING OR USING. -
Do not copy, install, distribute, public display, or use the Materials| |
provided under this license agreement (“Agreement”), until you have
carefully read the following terms and conditions.

By copying, installing, distributing, publicly displaying, or otherwise using
the Materials, you agree to be bound by the terms of this Agreement. If
you do not agree to the terms of this Agreement, do not copy, install,
distribute, publicly display, or use the Materials. -

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install High Speed Data Converter Pro w2, 70,

Mullsoft Install System v2.46

[ < Back “ I Agree ]l Cancel

e Select Install

23 High Speed Data Converter E'm'uzm_ =10

High Speed Data Converter Pro J&;

Please disconnect any TSW14XX and TSW14%XX boards before instaling High Speed Data
Converter Pro.

Installer will now self extract and proceed with installation.

Mullsaft Install System v2.46

[ < Back ]I Install I[ Cancel ]

— N
25 High Speed Data Converter Pro v2.70 Setup: lrmzuing. o=

High Speed Data Converter Pro *ﬁ’

Extract: nicurl.msi... 100%
E— |
Show details

Mullsaft Install System v2,46

< Back Close Cancel
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e Select Next

i ™y

Destination Directory
Select the primary installation dirgctan.

Al zoftware will be ingtalled in the following locations. To install software into a
different locatiohs, click the Browse button and select another directary.

Directory for High Speed Data Conwverter Pro
|C:\Progmm Files {<86)\Texas Instruments'High Speed Data Converter Pro® | [ Erowse,.. ]

Directory for Mational Instruments products
|C:\Prog|am Files {x26)\Mational Instruments". | [ Er— ]

<< Back ][ Mewt > ] ’ Cancel

e Select “l accept the License Agreement” then Next

License Agreement
“r'ou must accept the licenses displayed below ko proceed

| »

GUI Software Evaluation and Internal Use License Agreement [

Important - Please read the following license agreement carefully. This is a legally
binding agreement. After you read this license agreement, you will be asked
'whether you accept and agree to the terms of this license agreement. Do not click
“l have read and agree” unless: (1) you are authorized to accept and agree to the
terms of this license agreement on behalf of yourself and your company; and (2)
you intend to enter into and to be bound by the terms of this legally binding
agreement on behalf of yourself and your company.

(@ | accept the License Agreement

) 1 do nat aceept the License Agreement.

<< Back ][ Mext »> ] [ Cancel
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Select Next

| Start Installation
Review the following summary before continuing.

r M
-] High Speed Data Converter Pro @Eﬂ
[

Adding or Changing
» High Speed Data Conwerter Pro Files

Click the Mest button ta begin installation. Click the Back. button to change the installation settings.

Save File.. ] [ << Back ]l Net > | I Cancel

Select Next

- 1
L1 High Spe=d Data Canverter Pro [ =)
|
-]

| Installation Complete

The installer has finished updating your system.

<< Back Firish

d
¥ High Speed Data Converter Pro v2.70 Setup: Installing - EEE

High Speed Data Converter Pro {;

Execute: C:\Users\a02910\AppDatsiLocal{Temp\HSDCPro\Install\EVM GUIWolumesetup.exe

P —————
(_shon detais

Mullsaft Install System w2, 46
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Getting Started

e Open High Speed Data Converter Pro, select ﬂ -> All Programs -> Texas Instruments -> d High Speed
Data Converter Pro

File Instrument Options Data Capture Options  Test Options
Q}'l‘sms i ADC ] DAC
INSTRUMENTS T <y La
3| s005
Eant u % ‘ ‘ ‘ ‘ | | | ‘ ‘ ‘ ‘ | H g’j .
Capture 8
Test Selection <o | i i i ' ' i i i i i i i -
e 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000 70000
Single Tone
ReslFFT =] Channel 14 [=] Blackman  [v]  (Channel1) 171 Averages RBW/[p He
100+
A+
0.0-{ar |
-100-]
-200-]
-300-]
1
-200-
Mo Board
s00- Connected!
g o
700
Test Parameters
Auto Calculstion of 80,01
Coherent Frequencies
Ansiysis Window (ssmples) a00-
65536 [=]
ADC Output Data Rate -100.0+
0 1100
DG Input Torget Fraquency
000000000 1200
-1300- | ' | | ' | | | ' | | ' | | | | | | | |
SOm  100m 150m 200m 250m 300m 350m 400m 450m S00m S550m G00m 650m 700m 750m 00m 850m 500m 930m 1
Frequency (H2)
‘ '
Firmware Ver= " Firmware Type = " * Firmware Type = = *
Device info details 9/8/2014 9:31:42 Al | Build - 07052014 | [ NOTCONNECTED | | | 4 4 4 4 | %3 Texas INSTRUMENTS

e Select “OK”
e Close High Speed Data Converter Pro

CONGRATULATIONS!!

You have just completed all the setup and installation requirements and are now ready to examine the

system-level design.
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Examine the System Design

MODULE 2. Examine the System Design

Module Objective

In this module you will review the architecture of the design that was created in Qsys. You will also examine the
layout of the SoCKit and a block diagram of the HSMC ADS34J22 Module. Developing software for an Altera SoC
requires an understanding of the design flow of the Qsys system integration tool. Typically, a design starts with
system requirements. These system requirements become inputs to the system definition. System definition is the

first step for implementation in the design flow process.

21  System Architecture

There are many
components on the SoCKit
that can be used in a
system design, including
the LCD, flash, Audio DACs,
and IR. The system that
has been completed in
Qsys is built by using a
standard library of re-
useable IP blocks plus the
JESD204B IP core from MTI.
The orange section of this
diagram is the HPS section,
while the blue section is
the FPGA section. The HPS
section can be configured
in the HPS component in
Qsys; and is utilized in the
interface to the HSMC
ADC34J22 Module.

HSMC Connector

System
Console

JTAG
Master

Interrupt Capturer

NIOS
Slave
Interface
Address/Data

FIFO

HPS

Cortex-A9

Please note for this lab the HPS will not be utilized to evaluate the data from the ADC34J22; but the JTAG
master will be utilized to display the data in SignalTap (Embedded Logic Analyzer) using System Console (a

Tcl based tool).
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Examine the System Design

2.2 Examine the System Tool Flow

=Q

Define System

HDL Files o Select IP System Description

e Make Connections ARM
&
L

e Generate System Software

G 1)

Software
Development

/ Quarth ] \

FPGA Design
o Edit

e Assign Pin-out

e Timing Constraints
e Compile

e Download

e Add Source Files
o Edit

o Build

e Debug

/ e Run

:

J Download Application

Target
Hardware

Configure FPGA L

e Qsys also generates the HDL files (Verilog or VHDL) for the defined system. These HDL files are then used by
Quartus Il to compile and generate a set of files that defines the hardware system. Along with the HDL files;
this set of files includes the Tcl (Tool Command Language) files that define dedicated pin locations for
selected HPS peripherals, the Tcl files that define the Multiport Memory Controller in the HPS & FPGA, and

the QIP files that include: selected IP and SDC (Synopsis Design Constraint files) utilized by TimeQuest to
constrain the complete system design.

e Quartus Il will then generate a simple SOF (SRAM Object File) image that is used to configure the FPGA.
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Examine the System Design

2.3 Examine Arrow's Cyclone V SoCKit

Examine the components on the Cyclone V SoC board hardware:

W HPS Ethernet VGA OUT
B FPGA USB 2.0 OTG 10/100/1000 VGA DB-15 Line Mic Line
B System Port Port 24-bit DAC Connector In In Out
JTAG USB Blaster Il USB-UART
Header Port Port o= P —{ \
. MiEsEng

USB-UART Controller
JTAG Switch

12V DC Power Supply — ) < R
Connector : » .

Altera USB Blaster II Audio Codec
Controller Chip FPGA DDR3 1GB
Power ON/OFF Switch '. EPCQ 256Mb
USB OTG Controller -
(ULPI)
2 ~HSMC Connector
TSE PHY

LTC Conneclor

Altera 28-nm Cyclone V FPGA

HPS DDR3 1GB with ARM Cortex-A9

CLKSEL Jumper
128x64 Dots LCD

BOOTSEL Jumper

G-Sensor Clock Circuit for
FPGA and HPS
LCD Backlight Jumper IR Receiver
FPGA Reset Key
HSMC Voltage-Level
Jumper
HPS User FPGA User FPGA User Keys
Switches Switches [
HPS System HPS User KEYs HPS User FPGA User Temperature Sensor
Reset KEYs LEDs LEDs
JESD204B HW Lab Instructions, Version 14.0 30

ANUOW B Five Years Out



Examine the System Design

24 Block Diagram of the SoCKit

There are many components included on the SoCKit, including the LCD, flash, Audio DACs, and IR.

A block diagram of the board:

Transciever Link

Cyclosr;g E T

- 5CSXFCEDEFA <Boi, L Ethemet
| s QR LY e
< W—- USB 2.0 OTG
- Micron DORIL
. SDRAM x32 1024 b
“— Gobee
i <. FPGA HPS
; - use
e m‘“_' | F7] ﬁ"_- Mircro-B

1 x4 |2 T:-cs

L = TN

slem HFS | _gmm
ezt Reset @ ©
Migra
5D Card

T

Slica SMIJ:hnE

Eéﬁ:ﬁ:ﬁ:é

Button Switch =B

e’
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Examine the System Design

2.5 Examine the DEV-ADC34J22 Development Kit from Dallas Logic

The DEV-ADC34J22 is a four-channel, 50MSPS ADC Module designed to interface with Altera’s HSMC standard interface. The
DEV-ADC34J22 features TI's new JESD204B compliant ADC34J22 Analog Digital Converter (ADC), with clock conditioning using
TI's LMKO4828B jitter cleaner. It provides single-ended DC coupled inputs on two of the four channels through TI’'s THS4541
850MHz BW fully differential amplifier and the other two input channels are AC coupled.

The module offers six front panel SMA connectors: 1 EXT trigger, 1 EXT clock and 4 Analog Input Channels, and an on board
10MHz TCXO for stand-alone clock generation, with a 100MHz VCXO used in conjunction with the LMK04828B for reference
clock jitter cleaning. The ADC34J22 and the LMK04828B are completely configurable via Altera’s Cyclone V SOC FPGA with its
embedded ARM Cortex A9 processors. The DEV-ADC34J22 supports a wide range of applications and offers two RF (AC
coupled) channels and two Analog (DC coupled) channels.

HSMC Connector
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Examine the System Design

2.6 Block Diagram of the Texas Instruments DEV-ADC34J22 JESD204B Evaluation Module

SMA
Transformer
SMA —
ransformer
o ]
P Differential
Ch3IN Ceny
O—| .|
Sy Differential
ChaiIN Q—| crens

SMA

ClockIN Q———
SMA
TRIGGER OQ—-—
IN

ADS34J22

12 bit 50MSPS
QUAD ADC

SYNC

JESD204B CH1

JESD2048 CH2

JESD2048B CH3

JESD2048B CH4

Control Interface (SPI)
Control Interface (RESET)

External Clock Out

SYSREF

L |

ADC CLK o

LMK04828B

Clock Jitter Cleaner
w/ dual loop PLL

Spare External Clock Out

Spare SYSREF

SYNC

Control interface (SPI)

100M VCXO

TRIGGER IN

CONGRATULATIONS!!

You have just completed the examination of the system-level design
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

MODULE 3. Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

In this section, you will examine the example design in Quartus and Qsys.

3.1 Launch and Examine the Quartus Il Project

In this section, you will open a Quartus Il project that contains the system that connects to the ADC34J22 converter. You will
briefly examine the design in Quartus and Qsys. You will use a dashboard in System Console to program the ADC34J22
converter and SignalTap to review the received data.

e Launch the Quartus Il v14.0 software: Select @ -> All Programs -> Altera 14.0.0.200 Web Edition ->
Quartus Il Web Edition 14.0.0.200 (64 bit) -> Quartus Il 14.0 (64 bit)

e Asplash screen will appear. Select Open Existing Project:
e Browse to the directory: C:\altera_trn\SoCKit_JESD204B_Lab_14 0

e Select jesd_eval_hsmc_c5_enc.qpf and then select Open.

Start Designing

@ Veb vs Subscription Edition
5

New Project Wizard

9 Buy Software

[J Documentation
N

(5] Training

a Support
. What's New

‘ Notification Center

-

Open Project

Recent Projects

(sl jesd_eval_hsmc_c5_enc.qpf (C:/altera/14.0/embedded/examples/SoCkit_JESD_Steven2/jesd_eval_hsmc_cS_enc/jesd_eval_hsmc_c5_enc/jesd_eval_hsmc_c5_enc.qpf)
& top_dsiwic.qpf (C:/altera/14.0/Customer/Overture/top_dsiwic_8_1_restored/ds1/par/top_dsiwic.qpf)

i ep_gix4.qpf (C:/attera/14.0/Customer/Overture/PClexd/ep_glx4.qpf)
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

If you close the splash screen without opening the project:

Select File -> Open Project and browse to the directory c:\altera_trn\SoCKit\SoCKit_HW _lab_14.0.

e Select soc_system.qpf.

The Quartus Il project will open. The project already contains a top level VHDL file
(jesd204b_eval_hsmc.vhd).

e Please take a look at the top level file. To do this, double click on the jesd204b_eval_hsmc icon in the

Project navigator Window OR select: File -> Open and browse to the ..\top directory and open
jesd204b_eval_hsmc.vhd

Project Mavigator 18 x

Entity

yclone W: SCSXFCED6F31CT
¥ jesd204b_eval_hsmc_c5_top %

{ | I 3

4% Hierarchy E Files | ' Design Units | ~\ IP Compaoner | [ 2

e The jesd204b_eval_hsmc.vhd contains all of the I/O for the HPS instance as well as all the FPGA I/0.

In addition, you will find the instance for the Qsys component, soc_system at line 515 of the file.

e The jesd204b evaluation core is instantiated at line 668 of the file.
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

3.2 Launch and Examine the Qsys system

e From the Tools menu, select " Qsys". There may be a slight delay while the Qsys application
launches.

e Open the File named soc_system.qsys

M — —— .
A& Open Eﬁ
Lookin: | SoCKit_JESD204B_Lab_14_0 - 2 eEE
L , db
..;B,. ) GX_PLL
Recent Items . IP_Cores
, reconfig_mif
. sre_eval
! ) tel_sre
Desktop | *| soc_system.qsys
E:
E
My Documents
[
A
LF4844
h' File name: Open
Metwark ’ - :
E Files of type: | gays System Files (*.qsys) =)
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

This design is based on the Golden Hardware Reference Design for the SoCKit. It has added a few peripherals that are used to
provide connectivity to the JESD IP core, the ADC34J22 ADC and the LMK04826 clock jitter cleaner.

Please note the following components shown in the gsys snapshot below

nios_slave_interface. This provides an Avalon memory mapped interface to the JESD 204B
evaluation IP core.

SPl interface.

SPl interface.

This provides an SPI control plane interface to the LMK04826 clock jitter cleaner.

This provides an SPI control plane interface to the ADC34J22 ADC.

I I: System Contents &% | AddressMap &% | InterconnectReguirements &% | Device Family I8 el
P | Use Connections Mame Description Export Clo
x B dk_o Clock Source .
.u:. C dk_in Clock Input clk exy
o CH dk_in_reset Reset Input reset
e 1 dk Clock Output dk_
EN — cl sesat Rt Outny
= <0 _JESD204B_CTRL m@
= avalon_ emory Mapped Slave [clk]

. — reset Reset Input [clk]
'i? dk Clock Input clk_
interrupt_sender Interrupt Sender [clk]
ZH avalon_slavel Conduit nios_slave_interface_0...
A resetl Conduit nios_slave_interface_0...
T interrupt_senderl Conduit nios_slave_interface_0...
=="TMK04826_SPI SPI (3 Wire Seria
c-__uk bt - k.
»— reset Reset Input [clk]
spi_control_port Avalon Memory Mapped Slave [clk]
irq Interrupt Sender [iclk]
T external Conguit Imk04826_spi_external
= ADS3414 ire Seri
P 534145_SPI SIIDIJB Wire SenaD
[ala et clk_
»— reset Reset Input [clk]
spi_control_port Avalon Memory Mapped Slave [kl
irq Interrupt Sender [iclk]
O external Conduit ads34j45_spi_external
E ADS_PDN PIO (Parallel 1/0) =
dk Clock Input clk_
*— reset Reset Input [clk]
51 Avalon Memory Mapped Slave [kl
T external_connection Conduit ads_pdn_external_conn...
B ADS_RESET PIO {Parallel I/0)
dk Clock Input clk_
*—— reset Reset Input [clk]
51 Avalon Memory Mapped Slave [clk]
A external_connection Conduit ads_reset_external_co...
[ =
4 T o b
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

3.3 Launch SignalTap Il and System Console

In this section you will launch Altera’s SignalTap Il Embedded Logic Analyzer and System Console tools. They will be used to
control and monitor the ADC34J22 ADC.

Prior to executing the next steps ensure that the SD card in the SoCKit is in the ejected position and that the kit has been
configured as required by section 1.4

e Press the power button on the SoCKit. ﬂ

e Launch the Nios Il 14.0 Command Shell: Select E -> All Programs -> Altera 14.0.0.200 Web Edition ->
Nios 1l 14.0 Command Shell

Altera 14.0.0.200
EE'UMHﬂaHQuaduSHSubxﬂpﬁonEdH
Altera 5DK for OpenCL 14.0.0.200 (64
ModelSim-Altera Edition 14.0,0.200
Mios I ED'S 14.0.0.200 (64-bit)
= Nios 1140 Command Shell |
| Mios I14.0 Documentation
[© NiosT14.0 Software Build Taols
Quartus 114.0.0.200 (64-bit)
SoC Embedded Design Suite (EDS) 1.
Amazon
ARM D5-5

1  Back

e Change to the current project tcl_src directory. Type cd “C:\altera_trn\SoCKit_JESD204B_Lab_14_0\tcl_src”
and press enter.

e Use a shell script to launch SignalTap, System Console and program the FPGA. Type ./launch.sh and press
enter.

r D
Jcygdrive/c/altera_trn/SoCKit_JESD204B_Lab_14_0/tcl_src feael B s S

>

Altera Nios2 Command Shell [GCC 4]

Uersion 14.8, Build 200 |

S cd "C:\altera_tﬁﬁ\SoCKit_JESbéB4B;Léb_i§;@§tcl_src"

5 ./1aunch_deno.shn_‘ | . . . . . ’
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

@8 /cygdrive/c/altera_trn/SoCKit JESD2048_Lab 14 Oftcl_src - oo e

Altera Nios2 Command Shell [GCGC 41

Uersion 14.8, Build 208

¢ cd "C:valtera_trn~SoCKit_JESD2A4B_Lab_1i4_0~tcl_src™

¢ ./launch_demo.sh
File jesd_eval_hsmc_c5_enc_time_limited.zof contains one or more time—limited me
gafunctions that support the OpenCore Plus feature that will not work after the
harduvare evaluation time expires. Refer to the Messzages window for evaluation ti
me details.
Info <2188408>: SHRAM Object File jesd_eval_hsmc_c5_enc_time_limited.szof contains
time—limited megafunction that supports OpenCore Flus feature —— Uendor: Bxb76D.
Product: BxA@03
Infﬂ: T30 o -Jof- 30 o Jof- 30 o Jof- 30 o Jof- 0o Jof -3 JoE-Jof- 3o Jof- 3o~ Jof -t~ -~ -~~~ - o3-SI
Info: Running Quartus II 64-Bit Programmer

Info: Uersion 14.8.8 Build 2868 B6-17-2814 5J Full Uersion

Info: GCopyright <G> 1991-2814 Altera Corporation. All rights reserved.

Info: Your use of Altera Corporation’s design tools, logic functions

Info: and other software and tools, and its AMPP partner logic

Info: functions, and any output files from any of the foregoing

Wait at least 30 to 45 seconds for the tools to launch and the FPGA to be programmed. If you are interested you can use a
text editor to examine the collection of tcl files that are used to create the JESD204B System Console Dashboard.

@;fcygdr]vefdaltera_ fSoCKit JESD204B Lab 14 0/tcl src E

Info: that your use iz for the sole purpose of programming logic -

Info: devices manufactured by Altera and sold by Altera or its

Info: authorized distributors. Please refer to the applicable

Info: agreement for further details.

Info: Processing started: Fri Sep 12 B85:57:25 2014 =
Info: Command: guartus_pgm ——mode=jtag ——operation=p;jesd_eval_hsmc_c5_enc_time_J§
limited.sof @1
Info (213845>: Using programming cabhle "CU SoCHit [USB-11"

Info (2138911>: Using programming file Jjesd_eval_hsmc_c5_enc_time_limited.sof wit
h checksum BxBB3IAS6D2 for device SCSXFC6DGF3I1R1

Info € @»: Started Programmer operation at Fri Sep 12 85:57:28 2014
Info Conf iguring device index 1

Info Device 1 contains JTAG ID code BxB2DAZADD

Info Conf iguration succeeded — 1 device{(s?» configured

Info Successfully performed operation<s)

Info < 1 Ended Programmer operation at Fri Sep 12 B5:57:38 2814
Pleaze enter i for info and g to guit:-i

You are using a time—limited Open Core IP

@@:59:45

<
C
<
C

ury
! ! S g S
TN

Please enter i for info and g to guit:-i
You are uszing a time—limited Open GCore IP
WA:59:39

Please enter i for info and g to guit:_

“, n

The sof file that was down loaded is a time limited variant. If you press “q” to quit, the core will no longer be functional and
the demo will not work. The core will run for an hour if connected to this shell on the host PC. Pressing ‘i’ and then enter will
identify how much run time is remaining (as shown above).
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

3.4 Capture ADC Test Pattern Data

SignalTap and System Console both use the JTAG interface to communicate with the FPGA. SignalTap uses logic and memory
in the FPGA to implement an embedded Logic Analyzer function. System Console allows the user (also via the same JTAG
connection) to address the embedded memory map of peripherals designed into the FPGA target using Qsys.

The fpga_only_master component (which is a JTAG to Avalon Master Bridge) was instantiated in the Qsys design to facilitate

System Console memory mapped read and write accesses to the FPGA target design.

E tpga_oniy_master

JTAG to Avalon Master ﬁridge

dk Clodk Input
dk_reset Reset Input
master Avalon Memaory Mapped Master

Turn your attention to the SignalTap Il user interface and open the stp setup file provided for this lab

e Open the stp file provided. File = Open File
e Select config_interface.stp

Quartus I 64-Bit SignalTap I Logic Analyzer - [stpl.stp]

=
Lj H ) 3'% }a - r(: L]
Instance Manager: 5| =0 || || Invalid JTAG configuration
Instance Status Enabled LEs: 0 Memaory: 0 Small; NA Medium: NA
|£| auto_signaltap_0 Mot running 0 cells 0 bits MA MA
Open File ﬁ
< | J . _
Look in: | | C:\altera_tm\SoCKit_JESD2046_Lab_14 0ltd_src 0 © Q@ LF [
auto_signattap; YA My Computer Name ’ Size Type Date Modified it
’3 208473 File..|der 9/7/2014 11:25:50 PM |
Type | Alias | o 1r] config_interface.stp 27MB stpFile  7/30/2014 10:04:57PM
=
File name: config_interface.stp ]
Files of type: [Signal‘l’ap 1I Logic Analyzer Files (*.stp) - ] [ Cancel ]
. w
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

The view below is the default snapshot once the stp file has loaded. The four streaming data channels from the ADC are
identified for your convenience. Streaming data from the JESD IP core is wired to individual FIFO memories for each channel.
SignalTap will be capturing samples from each FIFO and displaying it as shown in the snapshot below.

Quartus I 64-Bit SignalTap II Logic Analyzer - [config_interface.stp]*

File Edit View Processng Tools Help 5

EH 9o Eda rhl e

Instance Manager: a @ Ready to acquire ® | JTAG Chain Ct
Instance Status Enabled LEs: 2662 Memory: 2981888 Small: NA Medium: NA Lar e E
,ﬁ—l auto_signaltap_0 Mot running 2662 cells 2951588 bits NA NA MNA
| Device; @
a| = . S0F Mal
log: Trig (@ 2014/07/30 22:04:41 (0:0:0.2 elapsed) #2
Node 0 Segmeni 0
Type Alia5| Name 43 Value 4219680 19688 19696 19704 19712
__g = +|- jerd?04b_eval_core:eval coreldata_fifo:data_fifo_instilg AVAV/\VAVA\/\VAVAVAVI\VAVAVAVA\JA\JAVAVAVA\
.*_> jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst1|rdreg

_*) jesd204b_eval_core:eval_coreldata_fifo:data_fifo_inst1)wrreg
__g 5 +|- jesd204b_eval_core:eval coreldata_fifo:data_fifo_inst2ig v/\wﬂvf\\/ //\\j[\vj\“\jﬁl‘-f‘vﬂv/\vf\\

.*_> jesd204b_eval_core:eval_corejdata_fifo:data_fifo_instZjrdreg

.*_3 jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst2|wrreq
5 +|- jesd204b_eval_core:eval coreldata_fifo:data_fifo_inst3ig @ \/ \\// \// \/

jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst3jrdreg

jesd204b_eval_core:eval corejdata_fifo:data_fifo_inst3jwrreg

5 +|- jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst4g

jesd204b_eval_core:eval_coreldata_fifo:data_fifo_instd|rdreg

*
B
.*_> jesd204b_eval_core:eval_corejdata_fifo:data_fifo_instd)wrreg
*
2

ADS_MISO 4

0+ o

iy

B nata | Jsal Setup |

Note that the channels are also referred to as A through D in the System Console dashboard
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

Place SignalTap Il in an active data acquisition mode.

e  Press the Autorun Analysis button to start data aquisitions

Quartus I 64-Bit SignalTap I Logic Analyzer - [config_interface.stp]®

File Edit View Processing Tools Help =

EH ) | SR

i e

Instance Manager: P Ready to acquire

Instance

Status Enabled LEs: 2662
|£| auto_signaltap_0 Mot running 2662 cells

L

Notice that the Analyzer status changes to Acquisition in progress

-

Quartus I 64-Bit SignalTap I Logic Analyzer - [config_interface.stp]’

:Eile Edit View Processing Tools Help =

Ed 9o EHR »LG
Instance Manager: =&, (% @ £

Instance
|£| auto_signaltap_0

The Analyzer will now continue to capture and display ADC data since there is no defined trigger. The ADC has been
configured by default to send 8-point sine wave data in a Test pattern mode (as seen below)

innAMNAL enl mnracmienl marcddaie Bfn-dabn ffn inebdheeean

Node o Segmeni o
Type | Alias Hame -43 Value -42

§_§ [+ jesd204b_eval_core:eval_coreldata_fifo:data_fifo_instilg

# jesd204b_eval_core:eval_corejdata_fifo:data_fifo_instijrdreg

¥ jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst1jwrreq

=§§ [# jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst2ig

# jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst2irdreg

¥ jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst2jwrreq

=§§ [# jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst3ig

e jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst3jrdreg

& jesd204b_eval_core:eval_coreldata_fifo:data_fifo_inst3wrreg

=§§ [# jesd204b_eval_core:eval_corejdata_fifo:data_fifo_instéig

& jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst4jrdreg

&
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

Arrange SignalTap Il and System Console in a side by side configuration as shown below.

J Quartus Il 64-Bit SignalTap Il Logic Analyzer - [config_interfacestp]™

|l=|=

-
B System Console - JESD204B Control Panel

£d Search altera.com @ | J| [Eile Tools Help
SH 9~ ™) | Syjtem Explorer o'| | JESD204B Cortrol Panel 0 X
= JESD2048 Control Panel
Instance Manager: Ready to acquire X | JTAG Chain Configuration:  JTAG ready x connections onfrofFans
devices
Instar Statu Enabled  LEs: 2662 Memory: 2
nstance = b = MOV 2 | Hardware: €V SoCkit [UsE-1] <] [ setp. | #» designs
[B] auto_sigraltap_o Not rurning 2562 cells 2981888 design_instances
i Device: (@1 5CSEBAG. [ES)/SCSEMAS/.. ~ | [ Scan chain | i p—n
aJ = - SOF Manager: E] \:,cﬁjn:,hmﬁjlm\ted‘sufm P
Capture Mode
log: Trig @ 2014/09/09 21:57.47 (0:0:0.2 elapsed) Test Pattern Data =
Node 0 segment |7 I
Type | Alias Name 43 Valug 42|15, 18684 1072 1580 19655 Al Channel Options
Channel A Channel B Channel C Channel D
[+ jesd204b_eval_core-eval_coreidata_fifo:data_fifo_instilq |
Test Pattern Data Test Pattem Data Test Pattern Data Test Pattem Data
B . -
= lesd204b_eval core:eval_coreidata_fifa:data_fifo_instijrdreq &-point sine Wave: v Normal Operation Normal Operation Normal Operation
* jesd204b_eval_coreteval _corejdata_fifo:data_fifo_instijwrreq
Gain (dB) Gain (d5) Gain (d8) Gain (dB)
jesd204b_eval_core:eval_coreidata_fifo:data_fifo_inst2q
0 - 0 - 0 - 0 -
=
k2 jesd204b_eval_core:eval_coreidata_fifo:data_fifo_inst2irdreq
E jesd204b_eval_corereval_coreidata_fifodata_fifo_instZiwreq £
[+~ jesd204b_eval_core:eval_coreidata_fifo:data_fifo_inst3jq
E jesd204_eval_core:eval_coreidata_fifo:data_fifo_inst3irdreq
E jesd204b_eval_core:eval_coreidata_fifo:data_fifo_inst3wrreq L a m ]
« v
= Messages o | [ Tcl Console o
Setu -
Aot | adsehp @ Firished initalization purposes:
Hierarchy Display: x| [ Data Log: x (@ Finished discovering JTAG connections
P 2] auo_sgnel 0 © Finished discovering LS8 connections * To start, stop, or step & Nios II processor
auto_signal
. R . -sgnalt=p. (@ Executing startup script C: \altera\ 14.0se'\guartuslsope_builder\system_console_ma... * To read or write Avalon Memory-Mapped (Avalon-M)
s eval_rore:eval_core
; oo serca e /i, The script doesn't exist: C:\altera\14.05E\quartus\bins #\cyawinthome \a08473\syst. .. | || S1aves using special
serdes:\gen_serdes:0:serde E
— () Executing startup script C: \altera_trn'\SoCKit_JESD2046_Lab_14_0\tcl_srcynain_run... masters ‘:
= jesd_ncjesd_nc_inst * To sample the SOPC system clock as well as system reset
+ data_fifo:data_fifo_inst1 signal
= data_fifo:data_fifo_inst2 * To run JTAS loopback tests to analyze board noise
= data_fifo:data_fifo_inst3 problems =
= data_fifo:data_fifo_inst4 [
l—=

Change the ADC Capture mode to Live Data.

JESD2048 Control Panel O X

JESD2048 Control Panel

JESD204B HW Lab Instructions, Version 14.0
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

Notice that the 8-point sine wave data has been replaced with zeros. Due to logistical limitations of the lab there is no live

data source. The rest of the lab will use the converter in Test Pattern Mode.

Change the Test Pattern Data options for Channels A through D.

e Use the pull down menu option to change Channel A to PRBS .
e Change Channels B through D to All 0’s.

JESD2048 Control Pansl [ X |

JESD204B Control Panel

Converter Mode
Capture Mode

Live Data -

Channel Options

Channel A Channel B Channel C Channel D
Test Pattern Data Test Pattern Data Test Pattern Data Test Pattern Data
I:AII O's {I Al DS - IAII 0s {I
Gain (dB) Gain (dB) Gain {dB)
0 v 0 v 0 v

JESD204B HW Lab Instructions, Version 14.0
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Node o |0
Type | Alias | Name I-uz I1‘364‘30 19(?53 '19(?96 197:’04 19?|12 19'.:'20 19?|36 15744
_-g} +- jesd204b_eval core:eval_coreldata_fifo:data_fifo_instllg
.*_> jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst1jrdreg
_*_> jesd204b_eval_core:eval corejdata_fifo:rdata_fifo_inst1]wrreq
_-g} +- jesd204b_eval core:eval_coreldata_fifo:data_fifo_inst2ig
.*_> jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst2irdreq
_*_> jesd204b_eval_core:eval coreldata_fifordata_fifo_instZpwrreq
_-g} +- jesd204b_eval core:eval_coreldata_fifo:data_fifo_inst3ig
.*_> jesd204b_eval_core:eval_corejdata_fifo:data_fifo_inst3jrdreq
_*_> jesd204b_eval_core:eval corejdata_fifordata_fifo_inst3wrreq
_-g} +- jesd204b_eval core:eval_coreldata_fifo:data_fifo_instdlg
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

e Change the Capture Mode to Test Pattern Data

Converter Mode

o Test Pattern Data

JESD204B HW Lab Instructions, Version 14.0

NUTOW B

Node oo
Type | Alias Name 4219600 oeon . 16 L oM B2 EE;
g = [+ jesd204b_eval_core:eval_corejdata_fifo.data_fifo_instlg ’\-\I.A WAMAHA\/AVA\/A\//\\/A\{K\W\
je=d204b_eval_core:eval_corejdata_fifo.data_fifo_inst1irdreq
je=d204b_eval_core.eval_corejdata_fifo.data_fifo_inst1jwrregq
E v 2 [+~ jesd?04b_eval_core:eval_corejdata_fifo:data_fifo_inst2g
je=d204b_eval_core:eval_corejdata_fifo.data_fifo_inst2irdreq
je=d204b_eval_core.eval_corejdata_fifo.data_fifo_instZ2lwrreq
E v 2 [+~ jesd?04b_eval_core:eval_corejdata_fifo:data_fifo_inst3ig
je=d204b_eval_core:eval_corejdata_fifo.data_fifo_inst3irdreq
je=d204b_eval_core.eval_corejdata_fifo.data_fifo_inst3jwrreq
E v 2 [+~ jesd?04b_eval_core:eval_corejdata_fifo:data_fifo_instdlg
ErgITT T O T T
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

Change the Test Pattern Data options for Channels B through D.

e Use the pull down menu option to change Channel B and C to 8-point sine wave .
e Change Channels D to Digital Ramp.

Channel Options

Channel & Channel B Channel C Channel D
Test Pattern Data Test Pattern Data Test Pattern Data Test Pattern Data
Gain {dE) Gain (dE) Gain (dE) Gain (dE)
. o [ [
Hode 0 segment 0
Type A“as| Name 43 Value 4219680 19688 19685 19704 19712 197,

= +- jesd204bk_eval core.eval corejdata_fifodata_fifo_inst1jg ﬂv/\v/\whvﬁvﬂwhl\fﬂ\/ “”A\/ﬂ\/ﬂv’

jesd204b_eval_core:eval corejdata_fifocdata_fifo_inst1|rdreg

jesd204b_eval_core:eval corejdata_fifocdata_fifo_inst1|wrreg

“
:g_§ +- jesd204b_eval core.eval corejdata_fifo:data_fifo_inst2ig \v/#\v/#\\//,\\//,\v/\

jesd?04b_eval_core-eval corejdata_fifocdata_fifo_inst?rdreg

=
i)
_*_) jesd204b_eval_core:eval_corejdata_fifo:data_fifo_instZjwrreg

§_§ +- jesd204b_eval_core:eval_corejdata_fifoidata_fifo_inst3lg /AVAVAVAVA\

_*_-> jesd?04b_eval_core-eval corejdata_fifocdata_fifo_inst3|rdreg
* jesd204b_eval_core:eval _coreldata_fifo.data_fifo_inst3wrreg
§_§ +- jesdZ204b_eval_core:eval_corejdata_fifo:data_fifo_instdlg
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

Stop SignalTap Il Autorun Analysis and close it

e Press the Stop Analysis button
e File> Exit

ﬁ] Quartus I 64-Bit SignalTap I Logic Analyzer - [config_interface.stp]* |

| Ble Edit Wiew Processing Tools Help S

Lj lg ) E&E = <Y e
e————c O K

Instance Status Enabled LEs: 2662 Memary: .
%] auto_signaltap_o Offloading acquir... 2662 cells 2931835

e Select No when prompted as shown below

-
%; Quartus I ﬂ
L ‘config_interface. stp' has been modified. Do you want to save your changes?
[ Yes ] [ No ] [ Cancel
e
Close System Console
e File> Exit
JESD204B HW Lab Instructions, Version 14.0 47
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Data acquisition flow using SoCKit, DEV-ADC34J22 and System Console

Press q to exit the Nios Il Command Shell script

B /cygdrive/c/altera_trn/SoCKit JESD204B_Lab_14 0/tcl_src =ARC X

Info: Command: guartus_pgm ——mode=jtag ——operation=p;jesd_eval hsmc_ch_enc_time
limited.sof @1
Info (213845>: Using programming cahbhle "CU SoCHKit [USB—11"
Info ¢213@i1>: Using programming file jesd_eval_hsmc_c5_enc_time_limited.sof wit
th checksum BxBB3A56D2 for device SCEXFC6D6F3I1R1
Info <(209868)>: Started Programmer operation at Tue Sep B2 21:47:59 2014
Info <(209816): Configuring device index 1
(2089817 : Device 1 contains JIAG ID code Bx@2DAZBDD
(289887>: Configuration succeeded —— 1 device<s> configured
(209811>: Succeszsfully performed operationds)
(209861>: Ended Programmer operation at Tue Sep B9 21:48:82 2014
Please enter i for info and g to guit:i
You are uwusing a time—limited Open GCore IP
BA:38:58

Please enter i for info and g to quit:g
Info: Quartus II 64-Bit Programmer was successful. B errors, B warnings
Info: Peak virtual memory: 283 megabytes
Info: Processing ended: Tue Sep 8% 22:17:10 2614
Info: Elapsed time: BB8:29:14
Info: Total CPU time <on all processors): B@:@8:83

7 -

CONGRATULATIONS!!

You have just successfully captured ADC data using SignalTap II and System Console

JESD204B HW Lab Instructions, Version 14.0
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Validation of Acquired Data with High Speed Data Converter Pro

MODULE 4. Validation of Acquired Data with High Speed Data Converter Pro

Module Objective

In this module you will utilize HSDC Pro to view acquired data sets for each of the four channels of the ADC34J22, which is a
Quad 12-bit 50 MSPS Analog to Digital Converter

41 Launch HSDC Pro

e Open High Speed Data Converter Pro
Select ﬂ -> All Programs -> Texas Instruments -> *3 High Speed Data Converter Pro

File Instrument Options Data Capture Options Test Options Help
{J"TEXAS L ADC i DAC
| INSTRUMENTS Ty G
| 005
o g ‘ | | | | H g’T
Capture o
Test Selection S0y i i i i i i I i i i i i i o
Ceen [} 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000 70000
Single Tone
Real FFT [ Channel /4 [=] Blackman  [=]  (Channel1) 1/1 Averages RBW 0 He
100+
A+
0.0ar LUl
-10.0-
20,0
-30.0-
1
-40.0-}
No Board
_50.0-} Connected!
o
g 0o
70,0}
Test Parameters
Dr’qu( Calcul: of -80.0
An samples) 900
ADC Output Data Rate 100.0-
0 1100
ADC Input Target Frequency
000000000 1200
1300 | | 1 I | 1 1 | | | | | | | | I | | 1 |
S0m  100m 150m 200m 250m 300m 350m 400m 450m S00m 550m 600m 650m 700m 750m 800m 850m 900m 950m 1
Frequency (H2)
‘< L3
Firmware Ver= " " Firmware Type = " * Firmware Type = " *
96/2014 9:31:42 Al | Build - 07052014 | [ NOTCONNECTED | || 4 4 4 4 | ¥ Texas INSTRUMENTS

Device info details

e “No Board Connected!” click “OK”

4.2 Analysis of Channel 1in HSDC Pro

e Import a data file
Select File -> Import Data File and browse to: .. C:\altera_trn\SoCKit_JESD204B_Lab_14_0\ DataFiles

\ch1_4 98 p4dbm_32K.txt
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Validation of Acquired Data with High Speed Data Converter Pro

-
%3 Import Data File

NUMBER OF CHANNELS
1 =
NUMBER OF BITS

16 =

e Select “OK”

e Change the ADC Output Data Rate or Sampling Rate to “50M”

Test Parameters
Auto Calculation of
Coherent Frequencies
Analysis Window (samples)
32768 (=]
ADC CQutput Data Rate

S0
ADC Input Target Frequency

0.00000000

e Set the Window type from Blackman to “Rectangular”

Real FFT

(=]

Channel1/1  [=]

e Set the Window type from Blackman to “Rectangular”
e Channel 1is a transformer coupled channel

e Figure 4.1 shows the SNR for the captured signal at 94.0 dBFs

Rectangular

(=]

High Speed Data Converter |
File Instrument Options Data Capture Options Test Options Help
Q‘;nzxns = ADC L] DAC
INSTRUMENTS Ty L ey
| Select ADC ¥ 65535 -+
" 0
- 4 [ | | | | | | | | | | | | | | [T ==
| T |
E“SEE‘“‘T"” B 0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000 24000 25000 28000 30000 32000 34000
ingle Tone
— = RealFFT  [] Channel 11 [+] Rectangular [=]  (Channell) 1/1 Averages REW/| 152588 | 1y,
abe Ut 1
SR | 00 der [ 100
SR | e dus R
D | 1444 deFs 00-| o)
SNAD | 33% R
ENOB. 1532 Bits -10.0+|
Fund | 457 dBks
NextSpur | -11646 | dBFs | -20.0-| N
HD2 13353 dBFs 3 1(4.98M)
HD3 11468 | dBfs -30.0- N
HD4 -13161  dBFs 1 M2
HDS 13072 dBFs -40.0+
NSD 13614 dBFs/bir
dBFs Hz -500
[0 3614 0O00ED &
mz 13156 | LO0Es6 g -6007
Daa | Ast | Logkss - 700
Test Parameters
o -80.0-|
A i -00.0-|
32768 [=]
'ADC Output Dats Rate. -100.0
SoM 1100+
ADC Input Targat Frequency -
0.00000000 -120.0 p 4 5
1300 Rt ‘u‘mull‘..ll.ﬂu*hnu‘n.. T O e Y TP EIP e PR
M 2M 3M 4M  5M 6M M 8M  9M 10M 11M 12M 13M 14M 15M 16M 17M 18M 19M 20M 21M 22M 23M 24M  25M
Frequency (Hz)
‘ v
Firmware Ver= "* Firmware Type =" Firmware Type = " I
Waiting for user input 97712014 8:28:54 PU__| Build - 07/05/2014 | [ NOT CONNECTED ale #i3 TEXAS INSTRUMENTS
)

Figure 4.1 ADC43J22 Single Tone FFT Capture Results for Channel 1
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Validation of Acquired Data with High Speed Data Converter Pro

e Notch Frequency Bins
The Notch Frequency Bins option allows the user to remove a number of bins from the SNR calculation of the

input frequency around the fundamental, DC and a pre-determined number of harmonics. The default values

for these settings when the capture is using Rectangular mode, the default values are 0, 0, 1, 5:
) |

4% Filter Parameters

Filter Parameters
Number of bins to remove on either side of fundamental

0
Number of bins to remove on either side of harmenics
0
Number of bins to remove after DC
1
Nurmber of Harmonics
5

Harmenic/Spur Power Calculation Methed(Windowed)
Integrate Bins |z|

Frequency notch parameters
Number of bins to remove

sy on either side

25M 0

To delete a particular frequency, please right click on the
frequency and choose "Delete Element”.

Frequency Notching Example:

For interleaved spur, D
v 0K [
fs/2 - fin = | 25M |

By default, the noise calculations for SNR and SINAD (Signal-to-noise and distortion ratio) are based on the
FFT of the captured data with the Notch Filter parameters applied. The first bin at DC is not used because the
first bin contains DC offset and thus does not affect AC parameters or AC performance. The rest of the FFT
bins out to the Nyquist frequency are included in the calculation of the total noise.

4.3  Analysis of Channel 2 in HSDC Pro

e Import a data file
Select File -> Import Data File and browse to:
C:\altera_trn\SoCKit_JESD204B_Lab_14_0\ DataFiles\ ch2_4_98 p4dbm_32K.txt

43 Import Data File l""“"']

NUMBER OF CHANNELS

1 5

NUMBER OF BITS

16 =

9 -

e Select “OK”
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Validation of Acquired Data with High Speed Data Converter Pro

e Change the ADC Output Data Rate or Sampling Rate to “50M”
Test Parameters

Auto Calculation of
Coherent Frequencies

Analysis Window (samples)

32768 (=]

ADC Qutput Data Rate

S0
ADC Input Target Frequency

0.00000000

e Set the Window type from Blackman to “Rectangular”

Feal FFT IE' Channel 1/1 IE' Rectangular |E|
e Set the Window type from Blackman to “Rectangular”
e Channel 2is a transformer coupled channel
e  Figure 4.2 shows the SNR for the captured signal at 94.08 dBFs
(1% High Speed Data Cc o |
File Instrument Options Data Capture Options  Test Options  Device GLIC Help
{P TEXAS Cl_ ADC CL DAC
[NSTRUMENTS T & G aw
Select ADC ,, 65535
g g [ ==
apture ]
Test Selec:on - 0- | =
Single T |z| 0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000 24000 26000 28000 30000 32000 34000
ingle lone
— — Real FFT lz‘ Channel 1/1 lz‘ Rectangular |z| (Channel 1) 1/1 Averages REW | 152588 | 1y
alue nit -
SNR 9408 dBFs | | 10,0+
SFDR 11493 | dBFs A
THD 11442 | dBFs 0.0- M|
SINAD 9405 dBFs
ENOB 1533 | Bits -10.0-
Fund. -3440 | dBFs
NextSpur | 11949 | dBFs |_ -20.0+
HD2 12626 | dBFs | 14.98M)
HD3 -11493 | dBFs -300-
HD4 -12944 | dBFs L M2
HDS 13300 | dBFs -400-
NSD 13623 | dBFs/bir
dBFs | Hz " -30.0-
[ 13623 | D.OOE:0 i
m2 13798 | 1O0E<6 g 600+
Delta L75 LO00Es6 ~ 70.0-
Test Parameters
Auto Caleulation of -80.0-
Coherent Frequencies
Analysis Window (samples) -00.0-
32768 [+]
ADC Cutput Data Rate -100.0-] g
50m 110.0-
ADC Input Target Frequency 3 o5
3.05175781k -120.0-|-Spur 1 .
_130.0_#1“-. il K | o M‘“M"I.imufllj [ I B F.q:l.ll [IERT oo .‘|||‘-I| "y [ IS I i .‘-:I-.I.l‘ [ ll .\...ulI Ll .
1] iMooz i3m0 4 5M 6M TM BM 9M 10M 11M 12M 0 13M 0 14M 15M 16M 17TM 1M 19M 20M 21M 22M 23M 24M 25M
Frequency (Hz)
‘ »
Firmware Ver= "" Firmware Type =" " Firmware Type =" "
ALERT! Record length coerced, dbl click here to expand 9/7/2014 9:18:56 PM Build - 07/05/2014 MNOT CONNECTED Idle TEXAS INSTRUMENTS

Figure 4.2 ADC43J22 Single Tone FFT Capture Results for Channel 2
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Validation of Acquired Data with High Speed Data Converter Pro

4.4  Analysis of Channel 3 in HSDC Pro

e Import a data file
Select File -> Import Data File and browse to:
C:\altera_trn\SoCKit_JESD204B Lab_14 O\DataFiles\ ch3_4 98 m2dbm_32K.txt

#3 Import Data File l"*“’"']

NUMBER OF CHANNELS

1 =
NUMBER OF BITS

16 =

9 -

e Select “OK”

e Change the ADC Output Data Rate or Sampling Rate to “50M”
Test Parameters

Auto Calculation of
Coherent Frequencies

Analysis Window (samples)

32768 (=]

ADC Qutput Data Rate

S0
ADC Input Target Frequency

0.00000000

e Set the Window type from Blackman to “Rectangular”

Real FFT |E| Channel 1/1 |E| Rectangular IE'

o Set the Window type from Blackman to “Rectangular”
e Channel 3 is a directly connected differential channel
e  Figure 4.3 shows the SNR for the captured signal at 69.73 dBFs
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Validation of Acquired Data with High Speed Data Converter Pro

5 igh Speed Data e~
File Instrument Options Data Capture Options Test Options Device UL Options  Help
-{'j'nsms ClL_ ADC L DAC
INSTRUMENTS T (S |
Select ADC 65535
4 | | | | [T ||
Capture & o | | | ‘ | I
Test Selection ! ! ! |
Single T E 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000 24000 26000 28000 30000 32000 34000
ingle fone
— — Real FFT  [=] Channel1/1 [ +] Rectangular  [w]  (Channel1) 1/1 Averages REW|1525.88 | pz
alue ni -
SNR 6973 dBFs || 10.0-
SFDR 10937  dBFs Al
THD 10461 | dBFs 0.0+ |
SINAD | 6973 dBFs
ENOB 1129 Bits -10.0-
Fund. 3375 dBFs
200
NextSpur | -10969 | dBFs |_
HD2 10937 | dBFs | )
HD3 11119 | dBFs -30.0-
HD4 11096 dBFs L M2
HDS -11131 | dBFs ~40.0-
NSD "-11188 | dBFs/bir
dBFs Hz -50.0-
M1 11188 | 0.00E+0 &£
mz 11133 LODEs6 g -G00-
Delta 055 100E+6 ~ 70.0-
Test Parameters
[[]Auto Calculation of -80.0-
Coherent Frequencies
Analysis Window [samples) 90,0
32768 =]
ADC Output Data Rate '100-01 2 3 4 5
50M | i
-110.0- L i :
ADC Input Target Frequency e v
305175781k -120.0-
-130.0~ 1 1 I 1 I 1 I 1 1 1 1 I 1 I ] 1 1 1 I I I 1 I ]
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Figure 4.3 ADC43J22 Single Tone FFT Capture Results for Channel 3

CONGRATULATIONS!!

You have completed analyzing your data in HSDC Pro.
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Taking the next Step

MODULE 5. Taking the next Step

Altera has a number of resources available to assist you in further product development at www.altera.com/embedded
Some of the resources available are:

Get more information about the DEV-ADC34J22 from Dallas Logic:

The DEV-ADC34J22 and the Data Sheet
https://parts.arrow.com/item/detail/dallas-logic-corporation/dev-adc34j22#ycp2

An introductory video on the DEV-ADC34J22
https://www.youtube.com/watch?v=QuiRR_F4zUo

Get more information about Qsys:

System Design with Qsys Reference Manual
http://www.altera.com/literature/hb/qts/qsys_intro.pdf

Creating custom Qsys Components
http://www.altera.com/literature/hb/qts/qsys_components.pdf

Visit the rocketboards.org community web site

http://www.rocketboards.org/

Arrow SoCKit Evaluation Board support site
http://www.rocketboards.org/foswiki/Documentation/ArrowSoCKitEvaluationBoard

Altera SoC Development Board support site
http://www.rocketboards.org/foswiki/Documentation/AlteraSoCDevelopmentBoard

Get more information about the SoC HPS

Hard Processor System Technical Reference Manual
http://www.altera.com/literature/hb/cyclone-v/cv_5v4.pdf

JESD204B HW Lab Instructions, Version 14.0 55

NUI\OW ¥ Five Years Out


http://www.altera.com/embedded
https://parts.arrow.com/item/detail/dallas-logic-corporation/dev-adc34j22#ycp2
http://www.rocketboards.org/foswiki/Documentation/ArrowSoCKitEvaluationBoard
http://www.rocketboards.org/foswiki/Documentation/AlteraSoCDevelopmentBoard
http://www.altera.com/literature/hb/cyclone-v/cv_5v4.pdf

Taking the next Step

Get more information about the SoC Embedded Design Tools

Embedded Software for the Cortex-A9 MPCore Processor
http://www.altera.com/devices/processor/arm/cortex-a9/software/proc-a9-embedded-software.html

Get additional SoC training
Designing with an ARM based SoC

http://www.altera.com/education/training/courses/ISOC101

Developing Software for an ARM based SoC
http://www.altera.com/education/training/courses/ISOC102

For all resources visit www.altera.com/embedded
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