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1. Overview of the demo board ADC1x43D DB

ALTERA Arriall GX

Analog inputs

, OIDT i .
w2 DEMOBOARD ADC1643DDB 8x8

_’__ 2 oL smugoj :
. . ’ .

Output
connectors
(bottom layer /

right)

main 5V Power
supplv

=

B5x0254-1
B B

Optional ADCs 5V
Power supplv On board clock USB to SPI interface
Fig 1. ADC1443DxxxW1/DB overall presentation generator
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2. Switch and Jumpers default state
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Fig 2. Overall presentation of default switchs and jumpers
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3. Board goal and general description

The ADC1443DxxxW1/DBboard is aimed to provide a full and complete set to evaluate
and demonstrate the ADC1x43D series, analog to digital converters, compliant with
JESD204B JEDEC serialize tion standard.

= The ADCs

The board embeds 2 dual ADC devices both connected to the ALTERA Arriall GX FPGA
to de-serialize the ADC output according to the JESD204B physical and protocol layer.

ADC1 inputs
Scrampler
enable

I Clock inputs

ADC?2 inputs

Fig 3. Analog and clock inputs

Each ADC is dual channel and need to be fed with single ended input ( from SMA
connector).

Input clock is also single ended when using an external clock generator.

= The Clock Generator

An embedded clock generator is also on the board. The HSDC_SW_ADC _4.exe
application allow to configure and control the clock generation.

When using it, some PCB soldering modification needs to be operated on the board ( see
board schematic for more information).

The default configuration is for use with external clock generator, and hence, main
selector Jumper J301 has to be set to “EXT” position.

= Power supplies

The board embeds two 5V power supplies connector (one main, on right side to power-
up all the board components, and a second optional, on the left side of the board, to
power-up the ADCs linear regulators.

Selection of the 5V that power the ADCs regulators is done through the Jumper VCC5V.

When Jumper is set to the right ( see figure 4), only powering from main connector is
required

©IDT 2012. All rights reserved.
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&5V option

@ B5X0254-1

Fig 4. Jumper VCC5V in one single 5V supply (A) and in two 5V power schemes(B)

(A)

@ BS5X0254-1

(B)

Other jumpers are kept on their default value.

Best SNR performances are seen when using separate power supplies for ADC, since

the Switching FPGA power supplies add some noise to the supplies layers

= Receiving the serial pattern

The Ariiall GX FPGA is provided with Binary code already burned in internal 64M serial
EEPROM memory (bottom side ), both FPGA and the EEPROM are accessible via the 2

connectors AS MODE and JTAG mode.

Fig 5. AS mode and JTAG mode connector

To operate any FPGA programming, you need to get the free Quartus tool from ALTERA
and the ALTERA USB BLASTER that you plug to either AS Mode connector, when
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burning to the Active Serial EEPROM or to JTAG Mode when accessing directly the
FPGA.

The FPGA is responsible for de-serializing the serial stream coming From the ADC,
according to the JESD204B standard.

Since we have 2 dual ADC on the board, each with 2 lanes,the HSDC_SW_ADC _4.exe
application allow to configure the FPGA and to choose which channel, ADC, lanes we
are talking to.

FPGA is accessible via SPI and also though some GPIO ( DIP switch SW700) and push
button PB1 to PB4.

Main used are Dip switch “1” to allow Scrambling in the FPGA and PB3 to do a manual
FPGA reset.

Fig 6. DIP Switch and Push
Button

LED Information from the FPGA are available also,

Fig 7. 8 LED from FPGA

LED 7 and 8 show , when toggling , that ADC is fed with clock and that CDR (clock and
data recovery) is operating.

LED 5, shows SPI activity when FPGA is selected.

Once the FPGA has decoded the Serial stream, It is stocked into a size variable internal
memory ( from 4K to 64k) and could be uploaded via SPI-to-USB to the
HSDC_SW_ADC_4.exe application and displayed as an FFT with all relevant information
extracted.

Digital parallel pattern could be send in LVDS DDR ou LVCMOS to a Sametc output
connector (on the bottom side of the board) if the user want to connect an external
acquisition system.

Addition High speed mezzanine connector (HSMC) is connected to the FPGA Tx and Rx
SerDes and could allow plugging an extension board.

© IDT 2012. All rights reserved.
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Fig 8. HSMC female connector for extension board

= USB interface
The USB interface acts like a programming interface.

The main chip is an FTDI FT2232D that interface the USB Physical layer to the SPI
interface for the Two ADCs and the clock generator.

The Board comes with the HSDC_SW_ADC_4.exe application that controls all these
components via USB.

»
LU

i

Fig 9. USB-to-SPI interface

Further instructions on how to install and operate the software are detailed in next
section.
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4. Software and drivers install

4.1 Labview Runtime 2010 install

1 | Go to National Instruments web page http://joule.ni.com/nidu/cds/view/p/id/2087/lang/en

2 Download
‘LVRTE2010std.exe’

[ LabVIEW Run-Time Engine 2010 - (32-bit Standard RTE) - Windows 7/7 64 bit/Server 2003 RZ (32-bi - Windows Intert
G - (¥ reosiioue . comprcuiet

Echier Edton Affiage Favors Quils 2

A28 Tpargjen

et | W LabVIEW Aum-Time Engine 2010 - (32-51 Standerd AT...

| consrre

NI Developer Zone

B Netherlands.

LabVIEW Run-Time Engine 2010 - (32-bit Standard RTE) -
Windows 7/7 64 bit/Server 2003 R2 (32-bit)/XP/Vista/Vista
x64/Server 2008 R2 (64-bit)

D rsst & rum <8 Baings 368 curctt

LabVIEW 2010 Run-Time Engine|
» Discussion Forums

Standard Download: LVRETEZ010std. exe (171 MB)
« downloads directly to your PC

17118

[ ——— Available Downloads:

Products

Becpicat Eupport Download Options:
rom an engnesr

1. NI Downloader: LVRTEZ01051_downko
4l Recom

i recommends Ml Dovmioader for Vindows. hi Dovmioader,
« provides amare stable emerience for downloading 5
« automaticslly resumes download it unintansonaf interrupted

« features ‘pauss and resume 3l

2| standard Dowmioad: L 5 471}42). The Standard Dovmioaa:

« can ba 3 less stabls experience for dawnioading files should the download be
unintsntianally interrugted dus to dropped connecivity

- does not provida ahility to ‘pause and resume

Downioad Language: Chinese (Simpiified); English: Karean: German: Japanese: Franch

Product Line: LabVIEW

Version: 2010

Release date: 08-01-2010

Software type: Run-Time

Operating system: Windaws Windows Sarver 2003 R2 (32-bitl; Windows
Vindows Vista x64; Wi Server 2008 R2 (54-bit)

3 Save

File Download - Security Warning

Do you want to run or save this file?

MName: LVRTE2010std.exe
Type: Application, 171MB

From: download.ni.com

Run ] [ Save ] | Cancel |

potentially ham your computer. f you dao not trust the source, do not

@ While files from the Intemet can be useful, this file type can
run or save this software. What's the risk?

4 | Run the application ‘LVRTE2010std.exe’

LabVIEW 2010 Standard Run-Time Engine

This self-extracting archive will create an installation image on your hard drive and launch the installation.

After installation completes, you may delete the installation image to recover disk space. You should not delete the installation image if you wish to be able to
modify or repair the installation in the future.

6 | Unzip

WinZip Self-Extractor - LYRTE2010std.exe 3]

To unzip all files in LYRTE2010std.exe to the

specified folder press the Unzip button. Unzip

Run WirZip

Unzip to folder:

[ Browse... ] Close

Overwiite files without prompting About

‘When done unzipping open:
ASetup.exe

© IDT 2012. All rights reserved.
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7 OK WinZip Self-Extractor E]

240 file(s) unzipped successfully

8 Next % NI LabVIEW Run-Time Engine 2010

NI LabVIEW Run-Time Engine 2010
&4 | abVIEW

Exit all programs before running this Setup.
Disabling virus scanning utilities may improve installation speed.
This program is subject to the accompanying License Agreement(s).

National Instruments Corporation is an authorized distributor of Microsoft Silverlight.

@ 2010 National Instruments, All rights reserved,

| Nest>> ,’][ Cancel ]

9 Next 58 NI LabVIEW Run-Time Engine 2010

Destination Directory
Select the primary installation directory.

Destination Directory

C:\Program Files\National Instruments' l[ Browse... ]

[ «Back || _New>> J[  Cancel |

© IDT 2012. All rights reserved.
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10 | Next

NI LabVIEW Run-Time Engine 2010

Features
Select the features to install.

Libraries and other files necessary to execute

NI Variable Engine LabVIEW 2010-built applications and shared

DataSacket libraries. Includes NI Reports, 3D graph support, and
. a browser plug-in that allows clients to view and

Elsll_abVIEW 2010 Deployable License control front panels remotely using a browser.

1&”-,‘ o) <

This feature will be installed on the local hard drive.

This feature and its selected subcomponents may
require up to 95 MB of disk space.

Ditectory for NI LabVIEW Fun-Time Engine 2010

[H_estore Feature Defaulls] [Qisk l:osl] [ << Back ]I Next >> ] [ LCancel ]

11 | Select ‘l accept the License
Agreement’

Next

5 NI LabVIEW Run-Time Engine 2010

License Agreement
‘You must accept the license(s) displayed below to proceed.

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT

INSTALLATION NOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE
ANDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOWNLOADING THE SOFTWARE ANDIOR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMENT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WISH TO
BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND
CONDITIONS, CLICK THE APPROPRIATE BUTTON TO CANCEL THE INSTALLATION PROCESS,
DO NOT INSTALL OR USE THE SOFTWARE, AND RETURN THE SOFTWARE WITHIN THIRTY
(30) DAYS OF RECEIPT OF THE SOFTWARE (WITH ALL ACCOMPANYING WRITTEN MATERIALS,
ALONG WITH THEIR CONTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL RETURNS
SHALL BE SUBJECT TO NI'S THEN CURRENT RETURN POLICY.

O | do not accept the License Agreement.

[ << Back " Next >> ][ Cancel ]

12 | Next

5 NI LabVIEW Run-Time Engine 2010

Start Installation
Review the following summary before continuing.

Adding or Changing

+NI Lab¥IEW Run-Time Engine 2010

+ NI Yariable Engine

+DataSocket

+NI LabVIEW 2010 Deployable License
usl

Click the Next button to begin installation. Click the Back button to change the installation settings.

[§aveFiIeA..J[ <«¢Back ||  Next>> i[ Cancel J
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13 | Finish

5 NI LabVIEW Run-Time Engine 2010

Installation Complete

The NI LabV¥IEW Run-Time Engine 2010 installation is complete.

14 | Restart

NI LabVIEW Run-Time Engine 2010

1 ‘You must restart your computer to complete this operation.

If you need to install hardware now, shut down the computer. If you
choose to restart later, restart your computer before running any of this
software.

I Restart | [ Shut Down ] [ Restart Later ]

4.2 Demoboard - USB-SPI driver install

1 | Plug the USB cable in the demoboard USB connector

2 | The wizard will help to install the

USB Serial Converter A

3 | Select ‘Install from a list or
specific location’

Next

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for;

USB Serial Converter A

\')  your hardware came with an installation CD
22 orfloppy disk, insert it now.

‘What do you want the wizard to do?

() Install the software automatically

@ lnstall

ar spectic los

Click Next to continue.

e
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4 | Select ‘Search for the best Brawse For Folder
d r|Ver | n th ese I (o] Cat| ons ’ Select the folder that contains drivers for your hardware.
|57 S84 _Boards w
f . . |57 584 _Datashests
Select ‘Include this location | . _ £ SaA_Evalustion
in the SearCh’ Found New Hardware Wizard 5 58A_Measurement re
Please choose your search and installation options. 52 584 _Quick start =3
v
Browse (O} < il
Use the check boxes below to limit or expand the default search, which . § .
paths and removable media. The best driver found will be installed. To view any subfolders, dick a plus sign above.
[[] Search removable media floppy, CO-ROM...} oK. c |
Select the folder . . Lo |
Include this lacation in the search:
‘ )
C D M2 . 08 ’ 12 |F “aofflines_files MX¥P"2011411-TUCA .%"-.S.’;A_Soﬂl,\-:li] [ Erowse
() Dont search. | will choose the driver to install
Choose this option to select the device driver from a list. Windows does not guarantee that
N eXt the driver you choose will be the best match far your hardware.
< Back ” Neat > I [ Cancel
5 Continue Anyway Hardware Installation
(W|ndOWS XP Only) | The software you are installing for this hardware:
L]
USB Serial Converter A
has not passed Windows Logo testing to verify its compatibility
with Windows XP. (Tell me why this testing is important
Continuing your installation of this software may impair
or destabilize the comect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.
[ Continue Anyway ] | STOP Installation |
6 | Browse Files Needed
— The file fidibus.sys’on FTDI USB Drivers Disk is
S e
. ‘ H ’ -Cancel
Select the file ‘ftdibus.sys [cones |
) Type the path where the file is located, and then dlick
in the folder OK
‘ H ’
CDM2.08.12\i386
Copy files from:
[T\1H4ucana\s8a_teolsidi diver'windows 7388 v | [ Browse..

©IDT 2012. All rights reserved.
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7 | Finish

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

% USB Serial Converter A

Click Finish to close the wizard.

8 | The wizard will help to install the USB Serial Converter B (same as USB Serial Converter A)

9 | The wizard will help to install the USB serial port
The file ‘ftser2k.sys’ is in the folder ‘CDM2.08.12\i386’

© IDT 2012. All rights reserved.
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5. ADC acquisition tool

Quick start

5.1 Software start-up

the user to control features through the SPI;

5.2 Start-up screen

2. Select ‘Coherent’ for
optimized FFT processing.

Otherwise select ‘Not

coherent’

HSDC_SW_ADC_4wi

N\

1. Select the wanted
IDT product

To install the software, please refer to appendix A ‘Software and drivers install’.

Run the application “HSDC_SW_ADC_4.exe”. This application will allow:

¢ as well as performing any online data acquisition to evaluate the performances.

To quit the interface,
please click ‘quit’

NXP device:

: Chip#:
aoamsp | o <|

7. Enter the sampling fesstton
[equeney Nl ===
Sampling rate Fs
ADCFs Fs Level
|153,600000000 Msps|000  dBm

8. Enter the input

frequency. The coherent

frequecy will be

automatically calculated

\ Input frequency Fin (max. 1000

ADCFs jitter
|0,00000E+0 s

ADCFin1 Fin1 level

1170,006250000 MHz {000 |dBm]
ADCFin2 Fin 2 level
|170,006250000 MHz |0.00 |dBm]
ADC Fin jitter

6. Select the number
of points for FFT

—

4. ‘GREEN’ when
Acquisition is
ready

L

|

0,00000E-0 s
Number of samples

I Acquisition board not ready

I NXP board not ready

Comi

} 3. ‘GREEN’ when

SAVE SETTIN]|

[ . resrore sernites |

e.g : ADC1443D200 oo
l IDT HSDC ADC acquisition software QuIT
SPI control - Functional Registers - ADC1443D | SPI control - Read / Write Registers | Clock control | Tools =~ Acquisition | GPIB &Test config | Info |
Fin coherent (MHz)  <cieci u Select bandwidth mode:
10,00000000000 Enable FFTaveraging .} 10 (max. 255 trials)
Flow ‘0 MHz FCenter 0 MHz
[_|Storetofile  Line Header FHigh 0 MHz Bandwidth |0 MHz
Results file & MDS @5 Phase shifting |0,00 e| Apwust
ACQUIRE | o8 Conti Display ADC 1
== | Item ADC1 ADC2 Unit
FFT Spectrum j Reorganized Signal | Unreconstructed Signal | Histogram ‘f—umiu\(— ADC Digitized si
Aoct B ot 1 Frequency MHz
- Amplitude dBFS
ADC AC parameters
SNR dBc
SNR dBFS.
SINAD dBc
[ENOB bits
SFDR dBc
SFDR dBFS.
THD dBc
NSD dBFS/Hz
ADC Harmonics
H2 dBc
H3 dBc
H4 dBc
H5 dBc
H6 dBc
| i | i V]
M 30M  40M  SOM  6OM  70M 763M | ADC Code excursion
. Frequengy (H2) Min codes
USB s ready Hide annotations | -/ | | s e
e | Mean codes

Fig 10. Start-up screen

©IDT 2012. All rights reserved.
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5.3 Read / Write Registers

2. If available, load
the settings file

1. ‘READ ALL REGISTERS will
allow to get an overview of the
main analog registers

C:\Users\frq04537\Desktop\ADCLA40Q- =

Fig 11. Read / Write Registers

© IDT 2012. All rights reserved.
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5.4 Functional Registers

1. Select the
channels to be

3. Write the value
in the register

Fig 12. Functional Registers 2. "Write all registers’
allow to send all the

values at the same time

© IDT 2012. All rights reserved.
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5.5 Acquisition 1. If needed, the

performances can be
calculated over a

‘ g reduced bandwidth
=1 5. If ‘Not coherent’, select R T R ™
X . v
a window for procesing
1
.
N 4. Select the channel to
. . SPI control - FunctiogRegisters - ADCL- dISD|aV B & Test config | Infg |
2. Click acquire to process Acquisttion X
11t Fin coherent (MHz) Select window type: Select bandwidth mode:
data acquisition and e s \ .
FFT processing Fow o Wz FCenterfo e
Seemin el FHigh 0 MHz Bandwidth g MHz b
Sampling rate Fs o
ADC Fs Fs Level Results file % = MDS @ Phase shifting | 0.00 “‘
153600000000 Msps dBm N
ADCFs jitter 28 Continuous scquisition Display ADC1 < | b
00000E = Tt ADCL | ADC2 | Unit |
goooooe-0__J}y FFT Spectrum ‘ Ri nized Signal | Unreconstructed Signal | Histogram | Autoscale ADC Di i:i:led ianal = L
ADC Digitized signal
. . Frequency MHz
3. Select ‘Continuous Amplue S
L ey . ADC AC parameters
aCQUISItlon for real-time SR dBe
. SNR dBFS
processing SINAD dBc
ENOB bits
i = & SFDR dBc
e | § SFOR dBFS
E THD dBe
£ ) s
= ADC Harmonics
| Acquisition board ready 2 dBe
H3 dBc
| NXP board ready e dBe
Comments H5 dBc
He dBe
-120-, 1 I I 1 [ I I 1 3
0 1M 20M  30M  40M  S0M  60M  70M 763M ADC Code excursion
Frequency (Hz) Min codes
b amnatatiors | =B @) M codes
Mean codes
RESTORE SETTINGS I

Fig 13. Acquisition

6. Performances are
available in the table

If you have a bad acquisition (especially when changing the frequencies), an FPGA
hardware reset, pushing and releasing the PB3, is needed.

©IDT 2012. All rights reserved.
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