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General Overview

Section 1

General Overview

The EV12AS350BTPY-EB Evaluation Board enables the easy evaluation of the characteristics and performance
of EV12AS350 12-bit ADC. The Evaluation Board is plug_and_play and needs little external equipment.

The Evaluation Board is delivered with software which allows acquisition of data using the FPGA and Graphical
User Interface (GUI). The FPGA VHDL data acquisition code is supplied with the Evaluation Board.

1.1 Disclaimer

Whilst Teledyne e2v thas taken care to ensure the accuracy of the information contained herein it accepts no
responsibility for the consequences of any use thereof and also reserves the right to change the specification of
goods without notice. Teledyne e2v accepts no liability beyond the set out in its standard conditions of sale in
respect of infringement of third party patents arising from the use of tubes or other devices in accordance with
information contained herein.
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General Overview

1.2 EV12AS350 ADC

The EV12AS350B-EB Evaluation Board is based on Teledyne e2v EV12AS350 12-bit 5.4Gsps ADC whose
block diagram is given on figure 1-1.

Figure 1-1. EV12AS350 Simplified Block Diagram
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The ADC is made up of four identical 12-bit ADC cores where all four ADCs are all interleaved together.
All four ADCs are clocked by the same external input clock signal delayed with the appropriate phase.

The Clock Circuit is common to all four ADCs. This block receives an external 5.4 GHz clock (maximum
frequency) and preferably a low jitter sinewave signal. In this block, the external clock signal is then divided by 4
in order to generate the internal sampling clocks.

The in-phase 1.35 GHz clock is sent to ADC A while the inverted 1.35 GHz clock is sent to ADC B; the in-phase
1.35 GHz clock is delayed by 90° to generate the clock for ADC C and the inverted 1.35 GHz clock is delayed by
90° to generate the clock for ADC D, resulting in an interleaved mode with an equivalent sampling frequency of
5.4 Gsps.

Note: This document should be used in conjunction with the other documentation relating to this product,
Datasheet, Application notes ... etc. Several adjustments for the sampling delay and the phase are tuned during
initial manufacturing test in this clock circuit to ensure a proper phase relation between the different clocks
generated internally from the 5.4 GHz clock.
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Figure 1-2. EV12AS350 internal interleaving configuration
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Please refer to datasheet 1209A for more information on EV12AS350B 12-bit ADC.

1.3 Evaluation Board

The Evaluation Board is based on an EV12AS350B ADC with a FPGA Altera Arria V.

The Evaluation Board includes:
e PCB with a soldered EV12AS350B ADC and a FPGA Altera Arria V model 5AGXB3

e USB cable for the communication between the board and the PC (ADC settings and configuration,
settings for data acquisition and data transmission)

¢ Analog input with two SMA connectors (differential input)
¢ Clock input with two SMA connectors (differential input)

e CD-ROM with GUI

Figure 1-3. Architecture of EV12AS350 - Evaluation Board
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General Overview

Figure 1-4. EV12AS350 - functional architecture
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Acquisition and formatting of ADC digital output data are done within the FPGA.

A USB driver on the ADC Evaluation Board allows for transmission of the data to the computer that performs the
display and processing of ADC output data (FFT).

Software and Graphical User Interface are provided with the Evaluation Board.

The provided software operates using Labview® RunTime (no license required).

FX2 microcontroller is used:

To do the reset sequence (SYNC) of the ADC

To detect the ADC

To control and configure ADC settings via its SPI which is driven by the FPGA

To control the FPGA by SPI

To ensure the transmission of acquisition data from FPGA to PC via the USB port
To communicate with the PC via USB port

Figure 1-5. EV12AS350 - Evaluation Board dimensions

284.9 mm

;< 296 mm }:

exv
ADC FPGA! 249.3 mm| 278 mm
I ppepppp— =) E_YY
"‘ TELEDYNE €2V
Everywhereyoulook®

1-4 EV12AS350BTP-EB Evaluation Board
BDC-11/18 1210A




General Overview

Figure 1-6. EV12AS350 - Evaluation Board photo (TOP VIEW)
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Quick start

Section 2

2.1 Required equipment

Quick start

The EV12AS350 - Evaluation Board requires the following equipment to operate:

e A RF generator for the clock

To get optimum dynamic performances, a low phase noise generator is mandatory.
A balun is mandatory to provide a differential clock to the Evaluation Board.

e A RF generator for the analog input

To get optimum dynamic performances, a low phase noise generator is mandatory.
A balun is mandatory to provide a differential analog input to the Evaluation Board.

A filter is also necessary on analog input.

e Cables for power requirements (both ADC and FPGA power)

e USB cable to connect the Evaluation Board to the PC

e The differential analog and clock input are provided by SMA connectors Southwest SMA 2.92 mm.

e Incoming power supplies are bypassed by the banana jack (2mm-5A-EFJ or EMBASE-4mm-10A-

DLT)

e A PC operating with Windows XP or Windows 7 (32 ou 64 bits)

Optionally:
e A multimeter to monitor the ADC junction temperature

Table 2-1. Examples of RF generators for CLK or VIN

Signal generator

SSB phase noise @1GHz
(20 KHz offset)

Agilent E4424B 250KHz 2GHz (High spectral purity)

< -134dBc/Hz

Agilent E4426B 250KHz 4GHz (High spectral purity)

< -134dBc/Hz

Rohde & Schwarz SMA100A 9 KHz 6GHz (High spectral purity)

< -140dBc/Hz

Table 2-2. Examples of balun for CLK and VIN

Balun reference

Frequency range

BROADBAND BALUN MARKI (BAL0006)

200KHz — 6GHz

MACOM 96341 - H9

2MHz — 2000MHz

ANAREN 3A0056 — 3dB coupler

2GHz — 4GHz

Table 2-3. Examples of power supplies current

Power supplies current

Rohde & Schwarz HMP4040

GWInstek PST3202
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Hardware configuration

2.2 Evaluation Board connections setup

2.2.1 Power supplies

Connect Evaluation Board power supplies as described below:
e Connect a 2V power supply to connectors VCCO and VCC_COEUR
e Connect a 3.2V power supply to connector VCCD
e Connect a 4.8V power supply to VCCA
e Connect a 5.5V power supply to connector 5v5 (FPGA power supply)

Note: It is not necessary to connect GND and GNDO grounds (it is done within PCB).
It is mandatory to connect DIODEC to GND as shown on Figure 2-1, even if temperature is not monitored.

Figure 2-1. Photo of EV12AS350 board with connections

Note: VCCFUSE_7V5 connector and its GND (left side of PCB) needs to remain unconnected.
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Quick start

2.2.2 Clock input

Connect clock RF generator to Evaluation Board SMA (label CLK_P, CLK_N) via SMA cables and balun. A filter
can be added on input clock, but it is not mandatory.

2.2.3 Analog input

Connect Analog Input RF generator to Evaluation Board SMA (label VIN_P, VIN_N) via SMA cables and balun.
A filter is mandatory.

2.24 USB

Use the USB cable (provided with Evaluation Board) to connect PCB to the PC.

2.2.5 SYNC input

It is possible to apply a SYNC signal either by GUI, either by a potentiometer button on PCB, or by an external
signal. In that case the external signal has to be connected to Evaluation Board on SMA label SYNC_P,
SYNC_N. In other cases, these SMA connectors can remain unconnected.

2.2.6 Temperature Diode monitoring

A multimeter can be used to monitor the ADC junction temperature. In that case, it has to be connected between
connectors DIODEA and DIODEC. It is mandatory to connect DIODEC to GND as shown on Figure 2-2.
The Diode Characteristic is provided below (for | = 1 mA)

A4 . TELEDYNE €2V
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Hardware configuration

Figure 2-2. Temperature Diode characteristic for | = 1 mA (with DiodeC=GND)
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Quick start

Operating procedure

Install the Software as described in Section 4 Software Tools.

Connect power supplies, clock, analog input and USB cable as described in chapter 2.2.

Turn ON 5.5V FPGA power supply

Turn ON ADC power supplies

Turn ON clock generator

Turn ON Analog input generator

Press “RESET” button on bottom right corner of PCB

Launch Setup_EV12AS350x-EB_GUI_v1.6.0.exe

Press « Hardware Reset » button from GUI (recommended in order to configure the ADC in default
mode)

10. Verify that ADC currents are in accordance to the EV12AS350 datasheet available online.

11. Configure ADC in the desired mode

12. Press « SYNC» button from GUI (recommended for a proper synchronization of the 4 ADC cores)
13. Launch an acquisition and verify that the signal is correct and that the performance math the datasheet.

© XNk WD~
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Section 3

Hardware Implementation

The Evaluation Board can be hardware configured by changing manually some capacitor or resistance. This
chapter allows seeing all hardware configurations.

All Hardware modifications are made at user's risk.
3.1 Analog Input

Two SMA connectors are provided to access VIN and VINN. It is mandatory to use a differential signal (A balun
can be used to provide differential signal. See example of balun references in Table 2-2 above.

The Analog Input is by default AC coupled (10nF AC coupling capacitors C79 and C82).

Figure 3-1. Evaluation Board Analog input schematic with AC coupling

ANALOG DIFF. LINE 100 Ohms VIN

C79 10nF

Via + plan de masse

PT65 PT51
ONE JNE

> VINN
% 7 [ > vINP

C82 10nF

It is possible to consider a DC coupled input impedance. In that case it is necessary to remove C79 and C82
capacitors and replace them by 0 ohm resistors. After this hardware modification, it is necessary to apply a
common mode either through a T-bias either through output CMIRef which is the image of the internal ADC
common mode of the ADC.

The figure 3-2 below shows the location of C79 and C82 capacitors and CMIRef outputs.
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Hardware configuration

Figure 3-2. Photo of Analog input and CMIRef outputs

3.2 Clock Input

Two SMA connectors are provided to access CLK and CLKN. It is mandatory to use a differential signal (A balun
can be used to provide differential signal. See example of balun references in Table 2-2 above).

The Clock Input is AC coupled with 10nF AC coupling capacitors.
As for Analog Input, it can be possible to consider a DC coupled impedance. Procedure is the same for Clock as
for Analog input and is already described in chapter 3.1.

"“ TELEDYNE €2V
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Quick start
Figure 3-3.

Evaluation Board Clock input schematic

ANALOG DIFF. LINE 100 Ohms CLK IN

LKIN_N

J20

C69 10nF

Via + plan de masse

PT64  PT52

NE.

NE.

L[> ClKN

> CLK_P

Qériaranhia - CLK|N_P

A remplacer par du R= 0 ohm pour DC.
Prés du connecteur SMA
Prév

Figure 3-4.

- 3
< =
= -
- -
- =

- &

a9
-

AV . TELEDYNE €e2v
EV12AS350BTP-EB Evaluation Board Everywhereyoulook”
1210A

3-3
BDC-11/18




Hardware configuration

3.3 SYNC Signal

There are three ways of doing a SYNC on EV12AS350 - Evaluation Board:
e SYNC signal sent by the FPGA (Driven by SYNC button from GUI) = recommended option
¢ SYNC signal generated on board by a potentiometer (no need of external signal)
e External SYNC signal via SMA connectors

Figure 3-5. Evaluation Board SYNC input schematic

VCC_DIGITAL
LVDS 3V3 LINE 100 Ohms SYNC
Les résistances R= 0 ohm et R= 200 ohms
en 0603 ont leurs empreintes directement
sérigraphie: ADAJ. OFFSET noyées dans la piste 100 ohms diff.
SYNC_P
P1
500
serigraphie : SYNC_EXT_P R196 M sérigraphie: R197 - 0 ohm 0603

SMA-bord-de-carte

sérigraphie: R196 - 0 ohm
J22-A oo o Ll¥ 5V_E
@ e G6K-2F-RF 5VDC
1:3% LN R197 oF
o $7 SYNC_FPGA_ADC_p
s SMA-bord-de-carte serigraphie: R198 o o
1 J22-B R198 SYNC_P
k: +

i
[ 2
7 2 V8] via + plan de masse 200 "
PT63  PT53 ; | CR76 o
R240 T ~
CFNE CPNE VCC_DIGITAL 2 184150
B — GNDO SYNC_N
serigraphie : SYNC_EXT_N 7 N & Ik
R199 COMM_SYNC_EXT
SMA-bord-de-carte 200
¥ J
J23-A ce3 10nF | sYNC_FPGA_ADC_n [ >
|= E 2

A remplacer par du R= 0 ohm pour DC o

Prés du connecteur SMA sérigraphie: R188 0402

Prévoir une repere

L e — sérigraphie: R200
ol -de- Les résistal R= 200 oh
SMA-bord-de-carte ol en 0603 on eurs empreintes iectement
J23-B J noyées dans la piste 100 ohms diff.

Figure 3-6. Evaluation Board SYNC input photo

[
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Quick start

3.3.1 SYNC Signal sent by FPGA (GUI driven = default hardware configuration)

When pressing the SYNC button from the GUI, the FPGA generates a pulse that is sent to the ADC via the FX2
microcontroller. This is the hardware configuration by default.

In this configuration it is mandatory to have R197 = 0Q and R204 = 0Q (See Figure 3-5).

It is not necessary to remove below resistors and capacitors to get a proper operation:

R196 = 0Q, R198 = 200Q, R199 = 200Q and R200 = 200Q.

C60 = 10 nF and C63 = 10nF.

This is the recommended option.
3.3.2 SYNC Signal generated on board

A SYNC signal can be generated via a potentiometer (P1 on Figure 3-5). This solution is based on the fact that
SYNCP voltage has to be higher than SYNCN voltage in order that the ADC detects a SYNC command.

This option is less accurate than GUI-driven SYNC because of rebound issues.

With this option it is mandatory to have R196 = 0Q, R198 = 200Q.

It is not necessary to remove below resistors and capacitors to get a proper operation:

R197 = 0Q, R204 = 0Q, R199 = 200Q and R200 = 200Q.

C60 = 10 nF and C63 = 10nF.

3.3.3 External SYNC Signal

Two SMA connectors are provided to access SYNC_P and SYNC_N of the ADC (serigraphy SYNC_EXT_N and
SYNC_EXT_P). With this option, a pulse generator needs to be connected to SMA in order to apply a LVDS
pulse.

It is recommended to remove R196, R198, R199 and R200 to avoid any interference between potentiometer and
pulse generator. Additionally, it is necessary to replace C60 and C63 by 0Q resistors.

Be careful: FPGA needs to drive the SYNC signal between each training phase. This configuration with external
SYNC is therefore not recommended.

Note: If FPGA is not powered ON, relay RL1 of figure 3-5 is in mode external SYNC.

3.4 Spare SYNC Signal for FPGA

A spare SYNC differential signal connected to FPGA is provided on the Evaluation Board in order to allow user
to develop its own system. This spare signal is accessible through 2 SMA connectors (serigraphy SPARE
SYNC_FPGA_P and SPARE SYNC_FPGA_N).

Contact Teledyne e2v hotline Hotline-BDC@Teledyne-e2v.com for more information on this functionality.

3.5 Jumpers configuration

The figures 3-7 and 3-8 below present the required jumpers configuration.
Evaluation Board is delivered with this default configuration that must not be changed.
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Hardware configuration

Figure 3-7. Evaluation Board jumpers configuration (photo)
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Figure 3-8. Evaluation Board jumpers configuration (synoptic)
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Section 4

Software Tools

4.1 Introduction

The Evaluation Board requires two software tools to operate:

e Graphical User Interface: the user interface software is a Visual C++® compiled graphical interface
that does not require a licence to run on a Windows® XP/7® ; Office 2010 and later PC. The software
uses intuitive push-buttons and pop-up menus to configure the ADC and do data acquisition. To
save acquisition data on Excel files, it is mandatory to have a Microsoft Excel version 2007 or more
recent.

e A FPGA code: the FPGA code is provided with the Evaluation Board. Evaluation Board is delivered
with FPGA code already downloaded within the FPGA. See Section 6 about FPGA code to have
explanations on how to download a new FPGA code version.

Warning: for the software installation, administrative rights are mandatory.
Warning: if the software is already installed, the window below appears.

Figure 4-1. Error message window if software is already installed

Preparing to Install
Setup is preparing to install EV12A5350x-EB GUI on your computer.

Q The following applications are using files that need to be updated by Setup. Itis
recommended that you allow Setup to automatically dose these applications.
After the installation has completed, Setup will attempt to restart the
applications,

Eval Quad ADC 12hit
Eval Quad ADC12hit
Eval Quad ADC 12hit

@) Automatically dose the applications:

Do not dose the applications

I‘~‘ TELEDYNE €2v
EV12AS350BTP-EB Evaluation Board

EverywhereyoulookK”
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It is necessary to remove previous versions prior to installing a new version.

|
Click on
- e TS

ExitSetup — —

!
tf
|

You may run Setup again at another time to complete the installation,

Exit Setup?

i | [ Nem |

Click on

"~‘ TELEDYNE €2V
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4.2 Getting Started

Install the User interface (EV12AS350-EB GUI) application on your computer by launching the
Setup_EV12AS350x-EB_GUI_v1.6.0.exe install).

The screen shown in Figure 4-2 is displayed:

Figure 4-2.  Evaluation Board EV12AS350x application “setup wizard”

{5 5124535+ £ G - = =
EV12AS350x-EB GUI

Select Destination Location
Where should EV1245350x-E8 GUI be installed?

Setup wil install EV1245350x-EB GUI into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

C:\Program Files (x86) \Teledyne e2v\EV12A5350x-E8_GUI Browse.

Atleast 250.5 M8 of free disk space is required.

EV12AS350BTP-EB Evaluation Board EverywhereyoulookK”
4-3
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Select Start Menu Folder
Where should Setup place the program's shortcuts?

3 i Setup will create the program's shaortcuts in the following Start Menu folder.

To continue, dick Mext. If you would like to select a different folder, didk Browse.

eledyne e2viEV12AS350x-E8 GUL Browse...

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing
EV12A5350x-EB GUI, then dick Mext.

Additional icons:

LCreate a desktop icon;

I‘~‘ TELEDYNE €2V
Everywhereyoulook
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Ready to Install
Setup is now ready to begin installing EV12A5350x-EE GUI on your computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Program Files (x86) \Teledyne e2v EV 1245350x-E6_GUI

Start Menu folder:
Teledyne e2v\EV12A5350x-EB_GUI

Additional tasks:
Additional icons:
Create a desktop icon

Figure 4-3. Evaluation Board EV12AS350x-EB GUI installation

Installing
Please wait while Setup installs EV12A5350x-EB GUIL on your computer,

Extracting files...
C:\sers\ADMIML ~1\AppDataLocal \TempYs-IOBAL. tmp \LVRTE2010_SP1f5Sstd. exe

l'~\ TELEDYNE €2V
4E_\S/erwvhereyouIook
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-
LabVIEW 2010 SP1f5 Run-Time Engine Standard for Windows - Patch [&J

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
maodify or repair the installation in the future,

[ oK ] | Annuler

WinZip Self-Extractor - LVRTE2010_SP1fSstd.exe LX)
To unzip all files in LVRTE2010_SP 1f5std exe to :
the specified folder press the Unzip button.
Run Windip

Unzip to folder:
Close

P15 Fun Trme Engre Sncar I I P BT

| Owerwrite files without prompting About

| When done unzipping open: — 229 file(s) unzipped successfully
Nsetup exe I&I

ok |

WinZip Self-Extractor [

Figure 4-4. EV12AS350x Evaluation Board “Setup Wizard”

Completing the EV12AS350x-EB
GUI Setup Wizard

Setup has finished installing EV12A5350x-E8 GUI on your
computer, The application may be launched by selecting the
installed shortouts,

Click Finish to exit Setup.

| View the README file
| Launch EV1245350-E6 GUI

Figure 4-5 EV12AS350x Evaluation Board “README file”

"] ReadMe.txt - Bloc-nates ==l =

Fichier Edition Format Affichage
Release Note Eval Quad ADC 1Zbit -

[This document is the release note for Eval qQuad aApc 12bit

version 1.6.0

supported Os:
win xP 32/64, vista 32/64, seven 32/64

"~‘ TELEDYNE €2V

4-6 Everywhersyoulook EV12AS350BTP-EB Evaluation Board

BDC-11/18 1210A




Figure 4-6 EV12AS350x Evaluation Board “Launch EV12AS350-EB GUI”

Software Tools

In the following example, LabView is installed on the computer. In this case, all installation steps can be

skipped by clicking on ‘Cancel’.

Otherwise, the user just needs to select the applications to be installed and click on ‘next’ until the end of the

procedure.

SE) Moteur d'exécution de NI LabVIEW 2010 SP1 = eS|

Moteur d'exécution de NI LabVIEW 2010 SP1

B LabVIEW

[uittez tous les programmes avant d'exécuter cet ingtalleur,
La désactivation des anti-virus peut améliorer la vitesse dinstallation.
Ce programme est sujet aux contrats de licence ci-joints.

M ational Instruments Corporation est un distributeur agréé de Microsoft Silverlight.

& 2010 Mational Instruments, Tous draits réserwés,

2¢ Précédent |[ Suivant 3 | | Annuler
& Moteur d'exécution de NI LabVIEW 2010 SP1 = eS|
Répertoire de destination
Sélectionnez le répertaire d'inztallation principal
|| Répertoire de destination
C:\Program Files fc86)\National Instruments®, | | Parcourir...
<< Précédent || Suivant 33 || Annuler
EV12AS350BTP-EB Evaluation Board “ Everywhereyoulook
4-7
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i |
4} Moteur d'exécution de NI LabVIEW 2010 SP1 e |

Fonctionnalités
Sélectionnez les fonctionnalités & installer.

=3 ~| Maoteur d'exécution de NI LabVIEW 20105 | Bibliothéques et autres fichiers nécessaires &
< " | Moteur de variables NI l'exécution de bibliothéques partagées et
T | DataSocket d'applications construites dans LabVIEW 20010,
; Licence pour le déploiement d'applications 1 Comprerjd NI Hepo_rts, le Suppnrt AL grapl"!es 30 et
—_— un plug-in pour navigateur qui permet aux clients de
i i T wvizualizer et de contrdler des faces-avant & distance
& l'aide d'un navigateur.

Ll = 4

Cette fonctionnalité restera zur le dizque dur.

£ n k

Répertaire pour Mateur d'exécution de NI LabVIEWw 2010 SP1

Farcourir...

IHgstaurer lez waleurs par défaut | [Espace dizque | [ <¢ Précédent || Suirvant > | | Annuler |

4 Moteur d'exécution de NI LabVIEW 2010 SP1 el |

Motifications concemant lez produits

Wewilzz lire les informations suivantes concernant la configuration
selectionnée.

les mizes & jour relatives aus produits Mational Instruments & installer. En cochant cette option, vous
acceptez que votre adrezze IP soit envoyée et recueilie conformément 3 la poliigue de confidentialité
de Mational Instruments.

Politigue de confidentialité

<< Précédent |[ Suivant »» || Annuler

"~‘ TELEDYNE €2V
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v - & N
S Moteur d'exécution de NI LabVIEW 2010 SP1 [ESR

MNotifications concernant les produits
L'inztalleur wa wérfier £l exizte de nouvelles notifications pour lez produits
que vous étes en rain d'installer.

Connexion au serveur de notifications

<¢ Précédent Suivant »» Annuler

i o i ™
4l Moteur d'exécution de NI LabVIEW 2010 SP1 [

Motifications concernant les produits
Lingtalleur wa wérifier 2l exizte de nouvelles notifications pour les produits
que vols tes en train dinztaller.

Il H'y & pas de natification pour vaz praduits.

<% Précédent ][ Suivant x> _]l Annuler

"i‘ TELEDYNE €2V
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— z B
) Moteur d'exécution de NI LabVIEW 2010 SP1 ] )

Deémarrer l'installation
Veuillez wérifier le résume suivant avant de continuer.

Impozzible d'inztaller

» Moteur de variables NI [verzion ultérieure déja inztallée)
» DataSocket [verzion ulkérieure déja inztallée)

» LS| [version ulténeure déja installée]

|
L]

lEnregistler Ie_fic:hier...] ’ << Précédent ] Suiwant »»
-

Moteur d'exécution de NI LabVIEW 2010 ... l"""'—*""']

Chui ] l Mon

Installation is ready

Setup is now completed successfully. You can start application by double clicking on the following icon on
your desktop.

Emplacement : EvalQuadADC12bitClient (C:\Program Files (x36)\Teledyne
e2V\EV12A5350x-EB_GUIT)

"~‘ TELEDYNE €2V
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4.3 USB driver installation

After the installation, EV12AS350x Evaluation Board can be powered up and connected to PC with USB
cable.
At the first connection a USB driver installation will be launched.

Warning: if the Evaluation Board is connected to another USB connector this installation must be re-started.
The installation is normally fully automatic. If it is not launched automatically, please proceed as described
below.

The window shown in Figure 4-7 will be displayed.

Figure 4-7. Install Driver Software

Windows needs to install driver software for your Unknown
Device

& Locate and install driver software (recommended)

Windows will guide you through the process of installing driver software
for your device.

< Ask me again later
Windows will ask again the next time you plug in your device or log on.

@ Don't show this message again for this device
Your device will not function until you install driver software.

Cancel

Please choose: Locate and install driver software (recommended)

Figure 4-8. Allow Windows to Search Driver

Allow Windows to search online for driver software for your Unknown Device?

9 VYes, always search online (recommended)
Windows will automatically search for the latest drivers and applications for your hardware and
download them to your computer.

% Yes, search online this time only
Windows will search for the latest drivers and applications for this device and download them to
your computer.

9 Don't search online
Your device may not function properly until you get the latest software.

Please read Microsoft's privacy statement

Cancel

Please choose: Yes, always search online (recommended)

I‘~‘ TELEDYNE €2V
Everywhereyoulook
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Figure 4-9. Browse the Driver Software

Windows couldn't find driver software for your device

% Check for a solution

Windows will check to see if there are steps you can take to get your device
working.

< Browse my computer for driver software (advanced)

Locate and install driver software manually.

Please choose: Browse my computer for driver software (advanced)

Figure 4-10.  Choose the Folder

Organiser v Inclure dans la bibliothéque = Partager avec Graver MNouveau dossier [l @
. Micresoft Sync Framework - Nom Type Taille
.. Microsoft Synchronization Services . e
X . amdB4 Dossier de fichiers
Microsoft. NET . . o
. Bin Dossier de fichiers
| Minitab 16
X X . data Dossier de fichiers
.. Mozilla Maintenance Service . . o
. 386 Dossier de fichiers
MSBuild . o
L INLs Dossier de fichiers
. MSECache
i . Xml Dossier de fichiers
.. Maticnal Instruments o
: v cAppEvalQuadADC12 CLIENT.exe Application 985 Ko
NVIDIA Corporation l . o .
|| DK_Processing.aliases Fichier ALTASES 1Ke
.. Reference Assemblies - 3 i — = :
- || DK_Processing.dll Extension de l'application 10024 Ko
. 4 | DK_Processing.ini Parameétres de configuration 1Ko
Snag;hot Viewer . - - :
% | EvalEV12A5350.inf Informations de configuration 2Ko
.. Teledyne e2v : —_—
=/ evalquadadc] 2bit.cat Catalogue de sécurité 9 Ko
EV12A5350x-EB_GUI L o X .
T @ EvalQuadADC12bitClient.bat Fichier de commande Windows 1Ko
.oam
B =] FCT_VM72A bt Document texte 5Ke
. Bin
i [T InstallDriver.exe Application 10 Ko
. data
i %] QtCored.dll Extension de I'application 2239 Ko
o K
T &) QtGuid.dll Extension de l'application 8031 Ko
i 5
Yo (| QtMetworkd.dll Extension de I'application 953 Ko
; Xm M
- . %] QtOpenGL4.dil Extension de l'application 683 Ko
. Uninstall Information e . —
|| QtSwgd.dll Extension de I'application 270 Ko
. VulkanRT - . : L R
R (| QtTestd dll Extension de I'application 101 Ko
. Windows Defender 2 : e s
X i %] QtXmd.dil Extension de I'application 332 Ko
. Windows Mail Z . o
%) qut.dll Extension de 'application 628 Ko
. Windows Media Player . . o R
X %] qutmathml.dll Extension de I'application 188 Ko
. Windows NT =
X X || ReadMe.bt Document texte 4 Ko
| Windows Photo Viewer — =
i | || unins000.dat Fichier DAT 151 Ko
. Windows Portable Devices — e e
_ 5 unins000.exe Application 709 Ko
.. Windows Sidebar fl
. Xming Il

Select C:\Program Files (x86)\Teledyne e2v\EV12AS350x-EB_GUI

"~‘ TELEDYNE €2V
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Figure 4-11. Warning: Installation

® Windows can't verify the publisher of this driver software

9 Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device.

9 Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

‘ v | See details

Please choose: Install the driver software anyway.
Please wait during the data transfer.

Figure 4-12. END of New Driver Installation

=i Gestionnaire de périphériques
Fichier Action Affichage 2
= | HE ®

4 & G4035T |

& I Appareils mobiles
B Cartes graphiques

Dl‘.n‘ Cartes réseau

b2 Claviers

> -%| Contréleurs audio, vidéo et jeu

a- ﬂ Contréleurs de bus USB

E Concentrateur USB racine

E Concentrateur USB racine
E Concentrateur USE racine

a Concentrateur USE racine
a Concentrateur USB racine
a Concentrateur USB racine
E Concentrateur USB racine

[ Eval Quad ADC12bit

i Intel(R) ICH10 Family USE Enhanced Host Controller - 3A3A
i Intel(R) ICH10 Family USE Enhanced Host Controller - 3A3C
i Intel(R) ICH10 Family USE Universal Host Controller - 3434
i Intel(R) ICH10 Family USB Universal Host Controller - 3435
a Intel(R) ICH10 Family USB Universal Host Controller - 3A36
a Intel(R) ICH10 Family USB Universal Host Controller - 3437
E Intel(R) ICH10 Family USB Universal Host Controller - 3438
E Intel(R) ICH10 Family USB Universal Host Controller - 3A39
E Périphérique de stockage de masse USB

[ G Contrdleurs de stockage

I Lecteurs de disque

» i) Lecteurs de DVD/CD-ROM

b K| Moniteurs

> ‘W National Instruments GPIB Interfaces

.48 Ordinateur

Dﬂ% Périphériques d'interface utilisateur

©» g8 Périphériques systéme

'D.."? Ports (COM et LPT)

b 2} Processeurs

DB Souris et autres périphériques de pointage

The new driver has been installed.

After the installation, the interface can be launched with the following file:
C:\Program Files (x86)\Teledyne e2vAEV12AS350x-EB_GUN\EvalQuadADC12bitClient.bat.
The window shown in Figure 4-13 will be displayed.

I‘~‘ TELEDYNE €2V
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Figure 4-13. EV12AS350x-EB Graphical User Interface (GUI)
=z EV1245350x-EB GUI (o= |
File 7
Teledyne [[oTe ~ | [ Hardware Reset| (Do Interpolation
EV12AS350x-EB GUI
e2v Temperature Low ¥ | | Refresh ] [ SYNC ]
System
)
f Setting | Test | LuUT | Interleaving Calibrations Acquisition I Export I Debug |
CLOCK mode : [ SoftwareResek ]
7)Mo Interleaving (Aligned dodk) CLOCK division :
@ Interleaving @ Mo Divided
I Standby () Divided by 2
I @ Mo Standby Settings :
Il © Full Standby Reset Length i1 3
Swing Adjust F—
@ Disabled \
CM_IN (16 = 16
") Enabled
RIN (8 = |8
Wirite Read
ChiplD:6.34 FPGA:1:3.2 FW:1.09 CRC{@ Sync i@ OTP @@ System:@ @
" Everywhereyoulook™ ,
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4.4 GUI Overview

The EV12AS350x-EB GUI software included with the Evaluation Board provides a Graphical User Interface
to configure the ADC.

Push buttons, popup menus and capture windows allow easy configuration of the ADC, data acquisition and
data exportation.

The User Interface window is made of different menus and tabs that are described in the figure 4-14 below.

= Tool bar
= Header menu
= System menu
= Several navigation tabs
o Settings
o Test
o LUT
o Interleaving calibrations
o Acquisition
o Export
o Debug

Status Menu

Figure 4-14. EV12AS350x-EB Graphical User Interface (GUI)

= EV12A5350x-EB GUL
Tool Bar

[ Header Menu
Teledvne [DTP '] (48 Hardware Reset] (Do Interpolation
& I
ﬂ elv EELIAS0c e al [Temperamre Low v] [ Refresh J_sme |
System System Menu
‘. ] Stop [ Snap l lSoﬂwareTrig] l Do Training ]
- s %

Setting | Test | LUT | Interleaving Calibrations | Acquisition | Expart | Debug ‘

CLOCK mode : l Software Reset ]

() Mo Interleaving (Aligned dack) CLOCK division :

@ Interleaving

@ Mo Divided
Standby : () Divided by 2
© Mo Standby g fe=—= Navigation tabs
() Full Standby ResetLength p S
Swing Adjust O
@ Disabled :
5 cM.N |16 [ |16
() Enabled
RIN 18 |58

Status Menu

l'~\ TELEDYNE €2V
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4.4.1 Tool bar description

The “File” Menu provides the following choices:

Figure 4-15. EV12AS350x-EB File Menu

== EV1ZAS350x-EB GUI -

| File | 7
% Load context Ctrl+L
| Save context Ctrl+5
Save As ...
Be Quit Ctrl+ 0

e “Load context”: used to load an existing context file (file.ctx) and then,modify ADC calibrations.
(ADC calibration context is useful in the only case when the user wants to apply its own calibrations
via the SPI mode).

e “Save As...”: used to save a context file of ADC calibrations in giving a name to the context file
(file.ctx).

e “Save context”: used to save a context file (file.ctx) of ADC calibrations (accessible once a file
named as already been given using the “Save As...” option).

e  “Quit”: used to close the Graphical User Interface window.

A context file saves all the configurations accessible via the GUI (Settings, Acquisition...) and can be used to
reuse a given configuration without changing manually all the configurations.

The « ? » Menu enables to display the version of the GUI software.

Figure 4-16. EV12AS350x-EB “?” Menu
= EV12A5350x-EB GUI

|Fi|e|? |

i K
e About EVI2AS350x-EB GUI (IR
EV1245350%-EB GUI 1.6.0
Teledyne
elv
4\ TELEDYNE €2V
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4.4.2 Header Menu description

Figure 4-17.  User Interface Header Menu

OTF - Hard Reset| |Do Interpolation
Teledyne gy4 >A5350x-EB GUI | | (4 Hordnare Reset] z

e2v Temperature Low ¥ | | Refresh | SYINC

The Header Menu enables:
= ADC initialization via a “SYNC”: pressing this button generates a SYNC pulse on the ADC (See
chapter 3.3.1)
= “Hardware Reset’: pressing this button generates a reset signal on the SPI of ADC. All changes
made on SPI values are erased and SPI values come back to their default values. Pressing this
button also switch ADC in OTP mode (default mode)
= The selection between “OTP” or “SPI” register values (OTP_SPI_SEL register within ADC)
= The configuration of calibrations in OTP mode: choice between one of the two sets of calibration
(“Temperature Low” or “Temperature High”)
“Do interpolation”: ADC calibrations are interpolated at the temperature of use (in SPI mode)
“Refresh”: the GUI is refreshed according to ADC registers

For more information about ADC calibrations (OTP, SPI, Do interpolation ...) please refer to chapter 4.5.4.

When OTP is selected:
= The two sets of calibration (“Temperature High” or “Temperature Low”) is accessible
= The process of calibrations interpolation (via “Do interpolation” procedure) is not accessible
Note: R_IN and CM_IN values (Settings tab) are the values written within OTP and cannot be modified in
OTP mode.

When SPI is selected:
= The two sets of calibrations (Temperature Low or Temperature High) are no more accessible
= Pop-up window of Figure 4-18 proposes two choices:
o Launch a “Do interpolation” procedure at the temperature of use. See chapter 0 for more
information about calibration interpolation
o Write OTP calibration values within the SPI registers: The user is asked to select which OTP
values need to be written within SPI (OTP Temperature Low or OTP Temperature High)
= The “Do Interpolation” procedure can be launched at any time in clicking on “Do interpolation”
button

Figure 4-18.  SPI values selection pop-up window

QTP » | |4 Hardware Reset| [Do Interpolation
QTP | Refresh | [ s¥NC |
AV TELEDYNE €2V
EV12AS350BTP-EB Evaluation Board Everywhereyoulook
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7 o
= SPI values selection l B | = SPI values selection |. ? dhI
Do you want to : Do you want to
g Write OTP values in 5P in interpolating interleaving calibrations Write OTP values in SPI in interpolating interleaving calibrations
= to the temperature specified below = to the temperature specified below
Device Temperature : Device Temperature :
Vdiode : 830 mV % Tidiode: 52°C 5 vdiode : |830 mv [ Tj diode : | 52°C
) Write OTP values in SPI @ Write OTP values in SPI
Temperature High Temperature High ~
(1 [ Temperature Hig
Temperature Low
N [ OK ] I Cancel || oK ] I Cancel
'

Note: When SPI mode is selected, R_IN and CM_IN values (defined in the Settings tab) are the values from
SPI (no more OTP values).
= R_IN and CM_IN have their SPI default values after a hardware or software reset
= R_IN and CM_IN have their previous SPI values if no reset has been done (for instance, if R_IN is
modified to value 12, switching to OTP mode will cause the R_IN value to switch to the value defined
in OTP. When coming back to SPI mode, R_IN value will come back at the value 12 even if the SPI
default value is 8).

4.4.3 System Menu description

Figure 4-19.  User Interface System Menu

System

€) | Start | Stop Snap Software Trig. Do Training .

The System Menu enables:

» ADC synchronization with FPGA. Pressing the “Do Training” button launches the procedure
described in chapter 6.4.

= Start: enables to start a continuous acquisition of ADC data output by the FPGA until “Stop” button
is pressed.

= Stop: Stop an acquisition when a continuous acquisition has been launched via the “Start” button.

» Snap: Press this button to start a single acquisition.

= Software Trig: Press this button to start a single acquisition when GUI is in trigger mode.

The LED on the left side of the System Menu interface switches to red color when FPGA is currently doing
an acquisition. When acquisition is finished, LED switches to green color.

"~‘ TELEDYNE €2V
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4.4.4 Status Menu description

Figure 4-20.  User Interface Status Menu

U ChiplD:6.3.4 FPGA:1:3.2 FW:1.08 CRC @ Sync i@ OTP @ System :i@ @

The Status Menu provides information about:
= Chip ID: identification of the chip revision: must be 6.3.4 for P/N EV12AS350BTPY
= FPGA version code
= Firmware version code
= CRC status: After each power-up, the value of ADC MASTER_STATUS register is read in order to
verify that all OTP CRC are successful. The LED is green if all CRC are successful, red otherwise.
SYNC status: The LED is green if the ADC synchronization is successful. Otherwise, the LED is red.
= OTP status: After each power-up, the value of ADC MASTER_STATUS register is read in order to
verify that OTP_STATUS is ready and available. The LED is green if OTP is ready and available, red
if not ready.
= System status:
o The first LED is green if the PLL within FPGA are OK. In case of issue with PLL, LED is red.
o The second LED is green if the FPGA is correctly synchronized to the ADC.
The LED is red if FPGA is not synchronized to FPGA.

Chipll:6.34 FPGA1:3.2 FW:1.09 CRC @ Sync i@ OTP @ System: @@

In that case press “Do Training” button in the Header Menu.

I‘~‘ TELEDYNE €2v
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4.4.5 Navigation tabs description

Refer to chap 4.5 below.
There are the following tabs:
= Settings: to configure ADC settings (clock mode, clock division, Standby, Swing Adjust, Analog
input common mode and impedance)
= Test: to activate ADC test modes (Ramp, Flash and PRBS)
= LUT: to apply a Look-Up Table
= Interleaving calibrations: if the user wants to define its own interleaving calibrations (in SPI mode
only)
= Acquisition: to configure the acquisition of ADC output data (4 cores interleaved or aligned
with/without averaging, FFT configuration)
= Export: to export acquisition data into a file
= Debug: to write or read ADC internal registers via its address (advanced mode for debug purpose)
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4.5 Operating modes
4.5.1 Settings

This tab is dedicated to the configuration of EV12AS350 ADC.

Figure 4-21  User Interface Settings tab
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@ Disabled N (18 2] [18

() Enabled :

RN |8 Bl
Write Read

ChiplD:6.34 FPGAL:3.2 FW:1.0.8 CRC @ Sync i@ OTP @ System:@i@

l'~\ TELEDYNE €2V
Everywhereyoulook

EV12AS350BTP-EB Evaluation Board

1210A BDC-11/18



FFT calculations

4.5.1.1. Software reset
Pressing the “Software Reset” button set all ADC registers to their default values.

4.5.1.2. CLOCK mode

Two modes are possible:
¢ No interleaving (Aligned clock): Data ready of the ADC cores are aligned.
¢ Interleaving: Data Ready of the ADC cores are delayed by T/4.

This setting corresponds to the ADC register CLK_MODE_SEL bit 0.

Pop-up window of Figure 4-22 below appears in case of selection of the 3 unauthorized configurations listed
below:
e CLOCK mode = “No interleaving” with “4 Cores Interleaved” selection within Acquisition tab.
e CLOCK mode = ‘Interleaving” with “4 Cores aligned without averaging” selection within
Acquisition tab.
e CLOCK mode = “Interleaving” with “4 Cores aligned with averaging” selection within Acquisition
tab.

Figure 4-22.  Pop-up window in case of Clock mode incompatibility

== Warning L&J
Acquisition not possible due to "CLOCK modé (Setting tab) and 'Acquisition
! mode' (Acquisition tab) configuration

4.5.1.3. Standby

Two modes are possible:

¢ No Standby : This is the default mode

e Full Standby : Power down mode (for each channel)
This setting corresponds to the ADC register STDBY

4.5.1.4. CLOCK division

Two modes are possible:
¢ No divided: This is the default mode. Each core of EV12AS350 ADC operates at F/4, F being the
frequency of clock applied to the EV12AS350 ADC.
¢ Divided by 2: each core of EV12AS350 operates at F/8, F being the frequency of clock applied to
the EV12AS350 ADC.
This setting corresponds to the ADC register CLK_MODE_SEL bit 1.

4.5.1.5. Reset length

This function enables to modify the delay of restart of Data Ready after a SYNC.

Reset length is expressed in terms of number of internal clock cycles. GUI value is expressed in decimal.
e Default value is 8.
e Minimum value is 8 internal clock cycles
e Maximum value is 63 internal clock cycles

This setting corresponds to the ADC register RST_LENGTH.

I‘~‘ TELEDYNE €2V
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4.5.1.6. Swing Adjust

Two modes are possible:

e Disabled: data output swing is not reduced (LVDS output data).

¢ Enabled: this is the default mode of the GUI. Data output swing is reduced
This setting corresponds to the ADC register FULL_SWING_EN.

4.5.1.7. Analog Input

It is possible to modify analog input common mode (CM_IN) and analog input impedance (R_IN) if SPI is
selected in the Header Menu (these settings are not accessible in OTP mode).
These 2 settings correspond to ADC registers R_IN and CM_IN.

Note: If R_IN or CM_IN values are modified (necessarily in SPI mode), and if the user comes back to OTP

mode, R_IN and CM_IN will come back to OTP values. Then, if the user switches again to SPI mode, R_IN
and CM_IN will recover the previous values when ADC was in SPI mode.

45.2 Test

This tab is dedicated to the configuration of EV12AS350 ADC test modes (Flash, Ramp and PRBS).

Figure 4-23.  User Interface Test tab
= EV12A5350x%-EB GUI Lm

Fileio2

Teledyne (o x| [ Hardware Reset| (Do Interpolation
YN€ Fv12AS350x-EB GUI
e2v | | Temperature Low > | [ Refresh ] ( SYNC ]

System

£ Stop [ Snap ] [SoftwareTrlg] I Do Training |
| Setting | Test | LuT I Interleaving Calibrations Acquisition I Export I Debug |

Test: FRES :

@) Disabled @ Mone

©) Enabled Flash Length: |24 [ ~) PRBS +Data

Ramp (7 PRES Only

Chipll:6.34 FPGA:L:3.2 FW:1.0.8 CRC 9 Synce OTPG Systemn 99
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4.5.2.1. Test

Two modes are possible:
e Disabled: this is the default mode. Test mode is not active. ADC is in normal mode.
e Enabled: test mode is activated. Ramp and Flash are accessible.

This setting corresponds to the ADC register TEST_MODE.

When Test is “Enabled”, before selecting Flash or Ramp mode, SYNC button (Header Menu) needs to be
pressed. Then Flash or Ramp mode can be selected.

Flash mode can be selected and the flash length can be adjusted from 2 to 60 internal clock cycles (GUI
values are displayed in decimal). This setting corresponds to the ADC register FLASH_LENGTH. Default
value is 24 internal clock cycles.

When Test is enabled, Ramp mode can be selected and a ramp is generated at the output of each ADC
core.

Note: A “Do training procedure” followed by a “SYNC” is mandatory after selecting Ramp or Flash mode in
order to re-synchronize EV12AS350 ADC with FPGA.

4.5.2.2. PRBS
A Pseudo Random Bit Sequence (PRBS) can be added on ADC output (encoding within ADC).
Note: It is not necessary to have TEST “Enabled” to activate PRS mode.
e By default there is no PRBS encoding within ADC: “None” selection
e It is possible to consider a PRBS encoding on ADC output data: “PRBS+Data” selection. In that
case, the PRBS decoding is done within FPGA.
e A PRBS sequence can be selected as a test mode: “PRBS Only” selection. This mode is not
supported by the Evaluation Board (no acquisition in this mode). As a consequence, a pop-up
window appears as shown on figure 4-24.

Figure 4-24.  Pop-up window “Acquisition not possible in ‘PRBS Only’ mode”

( ==~ Warning [—Jﬂh 1

Acquisition not possible in 'PRES Only' mode

—
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4.5.3 LUT

This tab enables to apply a Look Up Table (LUT) to the ADC.
A LUT can be used to correct the static non-linearity of the ADC.

The principle of LUT file is described below.

When doing an acquisition of code N, this code is modified by the value of the LUT for code N (LUT value for
code N is subtracted to code N).

For instance, if the LUT value for code 3208 is 1.536 LSB, when doing the acquisition of code 3208, the
value to be considered will be 3208-1.536 = 3206.464 which will be truncated to 3206 (12 bit).

Figure 4-25. LUT tab
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E [SPI V] [ Hardware Reset| (Do Interpolation|

Teledyne "
elv BELSASI O ER O | [Temperature Low = | [ Refresh ] SYNC ]

System
) Sofvare Trg

| Setting I Test | LuT | Interleaving Calibrations | Acquisition | Export I Debug |

Directory and IML files
Il | C:\Program Files (x85) \Teledyne e 2viEV1245350%-E8_GUIYINLS ==

|| ReadMelML bt Refresh

Send

From Clipboard

& Reset
LookupTable
iz Disabled

ChiplD:6.3.4 FPGA:1:32 FW:1.09 CRC @ Sync i@ OTP @ System: @@

he —

| ReadMeINL - Bloc-notes T — =i - S e [E=REEE

Eichier Edition Format Affichage 2
Place INLs Here -

EV12AS350BTP-EB Evaluation Board Everywhereyoulook

"i‘ TELEDYNE €2V

1210A BDC-11/18



FFT calculations

4.5.3.1. LUT file format

A LUT file can be created by saving ADC INL characteristics in a file that will be used as a correction table.
See chapter 4.5.6 to see how to export acquisition data.

Note: ADC INL files are exported in Excel format. In order to be used as a LUT file, it needs to be saved as a
text file as shown on figure 4-26. Be careful, the order of ADC cores is A, B, C, D in the exported INL file
and needs to be A, C, B, D in the LUT file!

LUT files are text files (file.txt) and their format change if 4 ADC Cores are aligned or interleaved

Figure 4-26.  LUT file format
a) 4 ADC cores interleaved b) 4 ADC cores aligned
. 9~ e-|= .
J IML Interleaved .t - Bloc-notes | Accucil | Insertion  Mise en page J IML 4 cores aﬁgned,m - Bloc-... EI
Fichier Edition Faormat Affich 5 caion Fichier Edition Format Affichage 7
Ba- T = = = =

0 y &1 s~ d 0 0
o Presse-papiers Police 0 Channel A o ]
o 1229 - e LA 0 0
o A i B C i D i E 0 o
0 = 0 ChannelC | o

o ]
0 2| Channel A 0 0 -2.15 0

o o
% &7 Y v -0.815 0 Channel B
-1. -1.38% 0
-1.888 . Channel C -1.364 -1W031 0
-1.832 = o o -1.272 -1.173
-1.665 B -1.345 -1.308 Channel D
-1.931 | 12| Channel B | -1-318 -1.556
-1.922 - ETRE -1.858 -2.043 ~2.763
-2.235 219 -1.316 - Qa7 -2.345 I -1.771 -1.732 -2.196
—g.é}gg BT “573 -2.032 -2. 681
-2. 221|-1.771 -1. 152 -2.063 -2.898
-2.06 2231573 -2, Channel D 5625 -1.463 -3.N\bs
-2.032 223/ -1.182 - -1.686 -1.683 -2.743
-2.091 224/ -1.625 -1. -1.476 -1.914 -2.765
-2.207 225/ -1.686 -1. -1.69 -1.831 -2.561
-2.082 226/ -1.476 -1. -1.424 -1.915 -3.045
-2.227 227| -1.69 -1 -1.31 -1.756 -2.322
-1.859 228| -1.424 -1. -2.142 -2.124 -2.134
-2.097 229| -131 - -1.61 -1.822 -2.586
-1.938 230| -2.142 - -1.57 -2.127 -2.415
-2.054 231| -161 -1. -1.686 -2.245 -2.36
-2.1 232| -1.57 -2, -1.473 -2.214 -1.843
-1.877 233 -1.686 -2. -2.548 -2.36 -1.433 -1.932 -1.9384
-2.1 234 -1473 -2.214 -2.452 -1.843 -1.128 -1.432 -1.933
-1. 864 235/ -1.433 - -3 -losa -0.787 -1.925 -1.39
-1.813 236/ -1.128 - -2.635 -1.933 -0.694 -1.6811 -0. 907
-1.585 237|-0.787 | -1.925 -2.709 -1.33 -1.049 -1.464 -0.698
-1.482 238 -0.694 -1. -2.493 -0.907 -0. 455 -1.66 -0, 401
-1.332 239 -1.043 -1 -2.22 -0.698 -0.784 -1.382 -0.875
-1.574 R =255 166 |-2.519-0.001 -1.326 -1.372 -0.841
-1.562 | 0.7 T e -1.417 -1.411 . -1.409
-1.693 1326 - G AR, -2.079 -1.244 -2.008 -1.015
-1.559 243 -1.417 -1. -2.31 -1.409
_1.814 244 -2.079 -1. -2.008 -1.015 4

245 -2.167 -1. -1.938 -1.666
4 W Ar M| INL Feul2 ~Feuld ~#J Ln 20
prét | B3 |

If 4 ADC cores are interleaved, the LUT file contains only one column corresponding to the INL
characteristics of the 4 ADC cores interleaved.

If 4 ADC cores are aligned, the LUT file contains 4 columns :
characteristics of an ADC Core :

1st column is the LUT for ADC Core A

2" column is the LUT for ADC Core C

3" column is the LUT for ADC Core B

4" column is the LUT for ADC Core D

each column corresponds to the INL

The values in each column are written in decimal and correspond to the correction to be applied on each
acquisition.

Each LUT file needs to contains 4096 lines. If the LUT does not include 4096 lines, the following error
message is displayed:

"~‘ TELEDYNE €2V
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Figure 4-27.  LUT error message

~ SendINL ===
0 Mot encugh values. Abort,

[ ox

It is possible to select the directory where LUT files are available by clicking on the button o) on the right
side of the field “Directory and INL files”
Button “Refresh” enables to refresh the display of all available LUT files (file.txt) in the selected directory.

Refresh

Note: The refresh is done automatically when a file is written within the selected folder.

4.5.3.2. LUT file selection

The LUT can be dowloaded from a file or from clipboard:

a) LUT selection from a file

e Select the directory in which the desired LUT file is saved by clicking on the button e on the right
side of the field “Directory and INL files”
e Select the desired LUT file

Whatever the method used to select the LUT file is, the GUI will be executed differently depending on the
format of the LUT file:

1. If the LUT file contains 4 columns, it directly downloads the LUT into the FPGA. Each column will be
applied to the associated ADC Core (case where 4 ADC cores are aligned).
A message on the left bottom size of the window indicates that the LUT has been correctly downloaded

within FPGA. Send INL Done
The “Send INL Done” message disappears after a few seconds.

2. Ifthe LUT contains 1 column, the pop-up window of figure 4-28 appears and asks the user on which
channel the LUT has to be applied (case where 4 ADC cores are interleaved).

I‘~‘ TELEDYNE €2v
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Figure 4-28  LUT channel selection

[ == Salect Channel{s)... Iil&r

Found 1 suitable LUIT.
Please, select channel(s) an which apply it.

[¥] channel A [¥] channel B
[¥] channel C [¥] Channel D

[¥] selectfunselect Al

[ oK I [ Cancel

|

Select all channels if 4 ADC cores are interleaved.
Then a message on the left bottom size of the window indicates that the LUT has been correctly

downloaded within FPGA, >end INL Done
The “Send INL Done” message disappears after a few seconds.

Note: This selection can also be done by clickihg on the “From File” button: [Fromrae ]
Clicking on the “From File” button opens an explorer window to select your directory and your LUT file as
shown on figure 4-29 below.

Once the LUT file is selected it is directly sent to the FPGA (No need to click on “Send” Button).

Figure 4-29. LUT explorer window

Crganiser « Inclure dans |a bibliothéque + Graver Mouveau dossier
- Favoris L LUTbe
B Bureau B LUT.xlsx
5| Emplacements récents @ EV12A5350:-EB_GLI

b) LUT selection From Clipboard

A LUT can be downloaded from clipboard with the following procedure:
e Open the file including the LUT to be applied
e Select the LUT considered column(s)
e Copy the LUT considered column(s)
e Then click on the “From Clipboard” button
From Clipboard

e The data previously copied has been downloaded in GUI.

Whatever the method used to select the LUT file is, clicking on the “Send” button has the following effect:

1. If the LUT file contains 4 columns, it directly downloads the LUT into the FPGA. Each column will be
applied to each ADC Core (case where 4 ADC cores are aligned).
A message on the left bottom size of the window indicates that the LUT has been correctly downloaded

within FPGA. Send INL Done

The “Send INL Done "~‘TELEDYNE eV message disappears after a few

seconds. N
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2. If the LUT contains 1 column, the pop-up window of figure 4-30 appears to ask the user on which
channel the LUT has to be applied (case where 4 ADC cores are interleaved).

Figure 4-30. LUT channel selection

[ = Select Channel(s)... lilér

Found 1 suitable LUT.
Please, select channel(s) on which apply it.

[¥] Channel A [¥] Channel B
[¥] channel C [¥] channel D

[#] select/unselect Al

[ QK || Cancel ]

e

Select all channels if 4 ADC cores are interleaved.
Then a message on the left bottom size of the window indicates that the LUT has been correctly

downloaded within FPGA. >endINL Done
The “Send INL Done” message disappears after a few seconds.

4.5.3.3. Enabling LUT corrections

Click on “Lookup Table is Disabled” button in order to get the display “Lookup Table is Enabled”

LookupTable :D LookupTable
is Disabled is Enabled

The next acquisitions will now apply LUT corrections until LUT is disabled.

4.5.3.4. Stopping LUT corrections

There are two ways of stopping LUT corrections:
1. By clicking on “Lookup Table is Enabled” button

LUT corrections can be stopped when clicking on the “Lookup Table is Enabled” button which then
displays the text “Lookup Table is Disabled”

LookupTable :D LookupTable
is Enabled is Disabled

This action is stopping the LUT corrections, but LUT correction values are still loaded within FPGA. This
means that LUT can be reapplied by a simple click on “Lookup Table is Disabled” button.

2. By clicking on “Reset” button

LUT corrections can be stopped in clicking on the “Reset” button. This action erases LUT values from
FPGA.

&> Reset

After clicking on “Reset” button, the pop-up window of figure 4-31 is displayed. Click “Yes” to confirm

your choice.
AV . TELEDYNE €2V
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Figure 4-31  Stopping LUT table.
=z LUT Reset [

f ~ \ Reset LUT will set 0 to all LUT/Channel.
\ Continue ?

4.5.3.5. Example of LUT effects on INL with 4 ADC cores interleaved

Figure 4-32.  INL acquisition with 4 cores interleaved without LUT
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Figure 4-33. INL acquisition with 4 cores interleaved with LUT
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4.5.4 Interleaving calibrations

This tab enables to modify ADC default interleaving calibrations (written within OTP) in order to get an
optimum calibration for the considered clock rate and Fin. It is however recommended to use OTP
calibrations.

e Interleaving Offset: “Offset” menu corresponds to ADC registers x_OFFSET_CAL (x=A, B, C & D)

e Interleaving Gain: “Gain” menu corresponds to ADC registers x_Gain_CAL (x=A, B, C & D)

¢ Interleaving Phase: “Phase” menu corresponds to ADC registers x_Phase_CAL (x=A, B, C & D)

This tab is accessible in the only case when SPI is selected in the Header Menu.
The “Calib” Menu displays the calibration value (Offset, Gain and Phase) for each ADC core (A, B, C and D)
Values are displayed in decimal.

Figure 4-34. Interleaving Calibrations tab

=~ EVI2AS350x-EB GUI

File 7

SPI - | [#5 Hardware Reset| [Da Interpolation|
Teledyne gy a5350x-EB GUI I
e2v Temperature Low [ Refresh ] [ sme__ ]
System
€ Start | Stop ‘ Snap ] |Sof'twareTngI { Do Training |
| seting | Test | T | Interleaving Calibrations | Acquisiton | Export | Debug |
Offset : Gain :
Isb Ish
witea | 255[% [ [writen | su [ {
WriteB | 255[% ] Write B 511 [& I
witec | 255[% {1 writeC | 511 [2 {3
wited | 255[% [ [ witen | sufz [
Phase : Calib :
S - Name A B e D
witeA | 1275 [ Offset 211 229 13 262
- - Gain 304 440 46 687
[ wen | w27[2 1 Phase 150 147 160 100
witec | 127[% {1
witeD | 127[% [
1 [ . 3
Read

ChiplD:6.3.4 FPGA:1:3.2 FW:1.09 CRC @@ Sync @ OTP i@ System:@ @

Clicking on the “Read” button in the Calib Menu refresh the display in reading SPI registers x_ OFFSET_CAL
(x=A, B, C & D), x_GAIN_CAL (x=A, B, C & D) and x_PHASE_CAL (x=A, B, C & D)
Notes:

e Possible values for Offset adjustment is 0 to 511

e Possible values for Gain adjustment is 0 to 1023

e Possible values for Phase adjustment is 0 to 255

It is possible to modify interleaving calibrations in writing for each ADC core the value to be written (either
with the cursor or with the arrow or in writing directly the value). After modifying a value, click on the
associated “Write x” button.

It is possible to verify that the modification is well taken into consideration in checking values from the “Calib”
Menu after having clicked on the “Read” button.

Note: If a “Do interpolation” is launched; all modifications done on Interleaving Calibrations are lost.

It is possible to save ADC calibrations and settings in a context file (file.ctx) that can be reloaded. Refer to
chapter 4.4.1 for explanation about context files.
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4.5.5 Acquisition

This tab enables to configure the acquisition.

4.5.5.1. Acquisition mode Menu

Figure 4-35.  Acquisition tab — Acquisition mode Menu

Acquisition mode

@ 4Cores Interleaved 4 Cores aligned without averaging 4 Cores aligned with averaging (calculed within GUI)

3 acquisitions modes are possible :

e 4 Cores interleaved. This option is possible in the only case when CLOCK mode is configured in
“Interleaving” mode within the Settings tab. If it is not the case, pop-up window of Figure 4-36 is
displayed.

e 4 Cores aligned without averaging. This option is possible in the only case when CLOCK mode is
configured in “No Interleaving” mode within the Settings tab. If it is not the case, pop-up window of
Figure 4-36 is displayed.

e 4 cores aligned with averaging (calculated within GUI). This option is possible in the only case
when CLOCK mode is configured in “No Interleaving” mode within the Settings tab. If it is not the
case, pop-up window of Figure 4-36 is displayed.

Figure 4-36.  Pop-up window in case of Clock mode incompatibility

i 4
== Warning ﬁ

Acquisition not possible due to 'CLOCK mode' (Setting tab) and 'Acquisition
l % mode (Acquisition tab) configuration

4.5.5.2. Data Menu

Figure 4-37.  Acquisition tab — Data Menu
Data

Resolution in bit

Sampling Nbr 2718: 262144 v

Payload Size (Bytes) | 524238

In this Menu the user indicates the number of bit to be acquired (acquisition on 12-bit) and the number of
ADC samples to be acquired. Possible numbers of samples are:

o 2" points = 262 144 samples

e 2" points = 131 072 samples

e 2" points = 65 536 samples

"~‘ TELEDYNE €2V
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Number of samples displayed corresponds to the total number of samples if 4 ADC cores are interleaved. If
4 Cores are aligned the number of samples per core is 4 times lower than the number displayed in the
Sample Nbr field.

Payload size (Bytes) represents the memory size to be allocated on the PC to get the sampled data (each
sample is coded on 2 Bytes for USB transfer)

4.5.5.3. Clock Menu

Figure 4-38.  Acquisition tab —Clock Menu

Clocks Mode :
External Clock (MHz) 5400.00000000 | = @ Freerun
First Analog Input Frequency (MHz) I 1900,00000000 |5 | _) Trigger

Second Analog Input Frequency (MHz)

I [] coherent Samplingl

Clocks Mode :
External Clock (MHz) 5400.00000000 | @ Freerun
First Analog Input Frequency (MHz) I 190002365112 | I ~1 Trigaer

Second Analog Input Frequency (MHz 19,95773315

S : | CaherentSampIind

This Menu enables to indicate the considered External Clock frequency (in MHz) so that the GUI can
calculate ADC output spectrum and identify the different spurs (harmonics, interleaving spurs,
intermodulation spurs, clock related spurs ...)

First Analog Input Frequency (MHz): In this field the user is asked to complete the first analog input
frequency. it is not necessary to fill this field if a single tone is selected in the Processing Menu. Indeed, the
GUI uses the highest spur of the ADC output spectrum to detect the fundamental.

Second Analog Input Frequency (MHz): This field is mandatory in the only case when Dual tone is
selected. The user is asked to complete the second analog input frequency in this field.

If Coherent Sampling option is selected, it automatically slightly modifies the First Analog Input Frequency
and the Second Analog Input frequency (if applicable) in order to get a coherent sampling (function of
external clock and number of samples).

4.5.5.4. Mode Menu

Figure 4-39  Acquisition tab — Mode Menu

Mode :
© Freerun

Trigger

This Menu is used to select between Freerun and Trigger Acquisition.
e Freerun is the mode by default. Acquisition is launched when the “Snap*“ button from the System
Menu is pressed. A single acquisition is done.
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e Trigger can be selected in order to launch the acquisition on an event (hardware of soft event).

o Soft event:

It is necessary to first press “Snap” button and then “Software Trig” button in the System
Menu.

If the user is waiting too much time to launch an acquisition, an error window is displayed as
shown on Figure 4-40.

Figure 4-40.  Error window if no trigger occurs

=~ Warning LJ&

Wait for buffer timeout

i N

o Hard event:
It is necessary to first press the “Snap” button and then an acquisition is launched when an
event (pulse) occurs on signal SPARE SYNC_FPGA_P / SPARE SYNC_FPGA_N.

4.5.5.5. Processing Menu

Figure 4-41.  Acquisition tab — Processing Menu

Processing

FFT Tone (Snge v | IMDOrder 5 =
FFT Window [None | NbHarmonics 25 =
FFT unit h Peak width 11

This Menu enables to configure the FFT calculation :

e FFT Tone: this field enables to choose between a Single Tone or a Dual Tone acquisition.
Processing

FFT Tone Single "

~

\Dual

Note: In dual tone, the number of harmonics is limited to 20.

e FFT Window: this field is used to apply a FFT windowing option if the sampling is not coherent. A “7-
Term Blackmann-Harris” window option is proposed. By default no windowing is applied (case of
coherent sampling) = “None“option.

Processing
FFT Tone Eﬂe i
FFT Window None N/
FFT unit | 7 Term B-Harris
w4\ TELEDYNE €2V
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e FFT Unit: this field is used to select the FFT unit. By default unit is “dB”. “dB¢” option is also
possible. Selecting this option implies that the fundamental is set at 0 dBc.

Processing

FFT Tone Single v

FFT Window None v

FFT unit a8 ]
e

Display Graph R

e IMD Order: this field is used in the only case when a Dual Tone is selected in the FFT Tone field. It
indicates how many intermodulations will be displayed in the “FFT Parameters” window. See display
Graph Menu.

Example for IMD order = 5
Example for IMD Order = 2

F1
F2
Fl _ 1F1+1F2
£ 7 [1F1-1F2|
1F1+1F2 1F1+2F2
|1F1-1F2| |1F1-2F2 |
' 2F1+1F2
| 2F1-1F2 |

e Nb Harmonics: this field is used to indicate how many harmonics will be displayed in the “FFT
Parameters” window. It is also used to indicate how many harmonics will be considered in the THD
(H2 to Hn) and in the SNR (Hn and higher ranks). By default 25 first harmonics are considered in
THD and higher rank harmonics are considered as SNR.

Note : In dual tone, the number of harmonics is limited to 20.

e Peak width: this field is used to configure the detection of the highest spur (for SFDR calculation).
Indeed, in case of phase noise on fundamental or DC component, some points need to be excluded
when looking for the highest spurs. Peak width default value is 11: it means that when looking for the
highest spurs, the 5 points around the fundamental plus the point of the fundamental are excluded
.On the same way, the 5 points above the DC component are excluded.

It is recommended to keep Peak width value at 11. This value can be increased if SFDR is detected
in the cone of the fundamental or DC components.

A peak width value of 1 means that only the highest spur of DC component and highest spur of
fundamental are excluded.

Only odd values are possible for peak width.

The peak width effect is illustrated in figure 4-42 and 4-43 below.
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Figure 4-42.

Example of acquisition with peak width = 1 (Fclk = 5.4GHz, Fin = 1900MHz)

3

Plots
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ik bl e

18200

184‘0‘0 186|0.0 188‘0.0
Bl @)
8l

- B Cursor 314

-106.1

] [ [ [} ] [
19000 19200 19400 19600 19300 2000.0

&

= = [t | [ o7 parameters EREERS
70 [CHA, CHC, CHB, CHD] THD (dB) THD (dBFS)
Frequency (MHz) | dB 3400 aht
B, CHD] HO 000000000 301 TILD (dB) TILD (dBFS)
f HL 1899.98245239 | -102 6062 6164
H2 160003509521 | 6434
H3 29994735718 5585 e e
I Ha 719992980957 | -8349 el Dlabd
HS 130008773804 | 8542 D (d8) TD (dBFS)
I He 599.89471436 11542 5220 T
HT 249987716675 | 8277
i 100015038086 | 5261 SNR (dB) SNR (dBFS)
il Ho 899,84207153 7189 P L f
HI10 260017547607 | 9750 SINAD (dlB) SINAD (dBFS)
HI1 700.19302368 8678 4836 49.37
H12 119978942871 | -105.26 Gonn o
H13 230022811890 | 8234 = e
H14 400.24566650 95.29 E
H15 1499.73678589 -76.96 SFDR Frequency (MHz)
H16 200028076172 | 8487 29994735718
H7 100.29830933 8484 SFDR (dBc) SFOR (dBFS)
H18 179968414307 | 8642
H19 170033340454 | 7425 oA I
H20 19964904785 03.29 SFSR (dB)
Ha1 209963150024 | 7178 -102 P
H22 140038604736 | 8738 FloorNoise(dBFS/Hz)
H23 49950640503 8185 ST
Had 239957885742 | 96.07
H25 1100.43869019 8388 IMD3 (dBc) IMD3 (dBFS)
M NaN NaN

On above figure, SFDR is fund on the fundamental due to the cone. Peak width needs to be increased.

Figure 4-43.

Example of acquisition with peak width = 11 (Fclk = 5.4GHz, Fin = 1900MHz)

13 FFT parameters =NECE X
-
9 7 e e ([ 2,
[CHA, CHC, CHB, CHD] THD (B) THD (dBFS)
Plots Frequency (MHz) | dB 2EI0 et
HO 000000000 _ 301 TILD (B TILD (dBFS)
HL 189998245239 | 101 6152 6253
B, CHD] : :
d H2 160003509521 | 64.29
H3 299.94735718 5596 il Pl
Ha 719992980957 | -84.40 Biad fe
HS 130008773804 | 85.72 TD (dB) TD (dBFS)
H6 599.89471436 -109.27 5242 saa4
H7 249987716675 | 84.23
= 100014038086 | -94.36 SNR (dB) SNR (dBFS)
Ho 89984207153 7834 200 oL.08
I HIO 260017547607 | 99.22 SINAD (dB) SINAD (dBFS)
HIL 700.19302368 -89.16 4842 4943
HI2 119978042871 | -10281 o ENOB FS
HI3 230022811890 | 8170 o e
HI4 400.24566650 92.39 =
H15 1499.73678589 -76.86 SFDR Frequency (MHz)
HIG 200028076172 | 8495 299.94735718
HI7 100.29830933 8517 SFOR (dBc) SFDR (dBFS)
HIB 179968414307 | 8545
H19 170033340454 7433 Gl i
i " " " " " i i H20 199.64904785 88.64 SESRR)
99 631501 E Overlay
18200 18400 18600 19000 19200 19400 19600 2000.0 Ei igggg;;égg;z ';;';: L0t ‘ E
! Adrh FloorNoise(dBFS/Hz)
B |- =L H23 499.50640503 -81.60
MHz J‘ﬂ J)— _i' i{- = - E = -185.40 M
= Cursor 314 1129 4 239957885742 | 92.04
4B & | u_wi H25 1100.43869019 -85.48 IMD3 (dBc) IMD3 (dBFS) M
— NaN NaN

With Peak width = 11, the points around the fundamental does not interfere in the highest spur identification.

SFDR is calculated correctly.
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4.5.5.6. FFT Band Menu

Figure 4-44.  Acquisition tab — FFT Band Menu

FFT Band

This menu is accessible by selecting the FFT Band field in the top left corner. It enables to calculate FFT
parameters on Narrow band. If this option is not selected, the FFT calculation is done over full Nyquist zone.
e Center (MHz): this field is used to indicate the center of the narrowband to be considered.
e Span (MHz): this field is used to indicate the span of the considered band of interest.
This menu is accessible for both Single Tone and Dual Tone acquisition.
Once Center and Span parameters are configured, it is possible to launch an acquisition. Two purple vertical
markers are displayed on FFT spectrum to delimit the band of interest on which FFT calculation are done.
See Figure 4-45.

Figure 4-45. Example of FFT band with markers showing the band of interest
Center = 1600MHz & Span=20MHz
B (=& ==

Plots
50

B, CHD]
-200-
-40.0-
-60.0-
-80.0-

-100.0-

-120.0 -

-150.0 -4 1 I 1 1 1 1 1 1
1518.9 1540.0 1560.0 1580.0 1600.0 1620.0 1640.0 1660.0 1680.2

MHz Eﬂﬂ ii ﬂj - 8 Cursor 26.2 -101.4 ®
dB By
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4.5.5.7. Display Graph Menu

Figure 4-46.

Acquisition tab — Display Graph Menu

Display Graph
V| Show FFT Parameters

[¥] show Sampled Signal [V¥] show FFT Sprectrum [¥] show INL

This Menu enables the user to select which graphs need to be displayed after data acquisition.

e Show FFT parameters: selecting this graph will display FFT parameters (ENOB, SFDR, ...) as
shown on the example of Figure 4-47. See Section 5 for parameters definition and FFT formula
calculations.

e Show Sampled Signal: selecting this graph will display the sampled data as shown on the example
of Figure 4-48.

e Show FFT Spectrum: selecting this graph will display the ADC FFT spectrum with spurs
identification as shown on the example of Figure 4-49 and Figure 4-50.

e Show INL: selecting this graph will display the ADC INL curve as shown on the example of Figure 4-
51.

Figure 4-47  Examples of FFT Parameters window
a) FFT parameter window for ADC core A b) FFT parameter window for 4 ADC cores
interleaved
I3 FFT parameters - - i [ | I3 FFT parameters - - ol [ |
f—jﬂ [CHA] THD (dB) THD (dBFS) f-j“ [CHA, CHC, CHB, CHD] THD (dB) THD (dEFS)
Frequency (MHz) | dB ]| 2t st Frequency (MHz) | dB A -55.29
HO 0.00000000 301 TILD (dB) TILD (dBFS) HO 0.00000000 3.0 TILD (dB) TILD (dBFS)
HL 549.98245239 101 NaN Nal Hi 189998245239 |-102 6094 6196
H2 250.03509521 -64.49 H2 160003509521 -64.36
H3 20994735718 -5581 JIMDCHE) ALHELR, H3 299.94735718 -56.07 LAl SMADEeeD)
He 50007019043 983 il okl Ha 710992980857 | -84.92 Mal Mal
H5 49.91226196 -85.05 TD (dB) TD (dBFS) H5 130008773804 -85.53 TD (dB) TD (dBFS)
H6 500.30471436 8248 5376 5477 HE 509,89471436 -108.65 5342 5444
H7 20012283325 -82.30 H7 2499 87716675 -83.16
H8 349.85961914 -91.88 SHEE) SHEELS) Ha 100014038086 -93.32 SR () SRR}
Hg 45015792847 7262 5007 L Ho 80084207153 7835 50.11 5113
H10 99.82452393 -88.14 SINAD (dB) SINAD (dBFS) H10 260017547607 -99.93 SINAD (dB} SINAD (dBFS)
Hi11 649.80697632 -7818 48.52 40.54 Hil 700.19302368 -87.13 48.45 49.46
H12 150.21057129 -85.65 ENOE ENOE FS H12 1199.78942871 -102.49 ENOB. ENOB_FS
H13 399.77188110 -98.78 = H13 2300.22811890 -81.69 =
Hiie 10024566650 | -88.25 pité 154 it 10024566650 9169 5 192
H15 149.73678589 -15.09 SFDR Frequency (MHz) H15 1499.73678589 -11.77 SFDR Frequency (MHz)
Hi6 650.28076172 -76.97 29994735718 H16 2000.28076172 -84.64 29994735718
TR e | e i Trenins |k SIKGE ey
H19 350:33340454 —70:91 280 278 Hi9 1700:33340454 —74:84 =500 2507
H20 199.64904785 7843 SFSR (dB) H20 199.64904785 0034 SFSR (dB)
H21 500.36849976 7244 101 . Overlap H21 209963150024 7736 -1.02 Overlap
H22 5038604736 87156 FloorNoise(dBFS/Hz) H22 140038604736 | -86.68 FloorNoise(dBFS/Hz)
H23 499.59640503 -75.46 H23 499.59640503 -81.71
-139.37 -145.44
H24 300.42114258 -82.14 H24 239957885742 -96.02
H25 249.56130981 8015 IMD3 (dBc) IMD2 (dBFS) H25 1100.43869019 -84.67 IMD3 (dBc) IMD3 (dBFS)

1. See Section 5 for definitions of FFT calculations.

e The Overlap LED is green if everything is OK. The Overlap LED is red if some harmonics are
superposed (for instance if Fin=Fclk/4) or if analog input RF generator is OFF or if some interleaving
spurs are superposed to harmonics. Refer to chapter 5.2 for more information.

e In mode “4 Cores Aligned”, it is possible to switch from one core to another thanks to the small
arrows located on the top left corner of above window ([CHA] corresponds to ADC Channel A, [CHB]
to ADC Channel B, ....)

e With 4 Cores interleaved, the only possible choice is [CHA, CHC, CHB, CHD].

I‘~‘ TELEDYNE €2V
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Figure 4-48. Examples of Sampled Data
a) Sampled Data for ADC core A, B, C & D b) Sampled Data for 4 ADC cores
interleaved
{3 sampled Signal [E=EEE] ) ) p—— o= e
[CHA] [CHA, CHC, CHB, CHD]
4000 4000~

1cHe [l
[CHB]
[CHD]

3500l

3000 -
2500 -
2000 -
1500-|
1000
500

0- ] ] I ] i I | ] ] |
25300 25325 25350 25375 25400 25425 25450 25475 25500 25525 25550

Bl R

3500

5525 h “ + ”h W l “h m \mh 1|} u "

=1

Bl R

0-
25300 25275 25250 25225 25200 25175 25150 25125 25100 25(]75 25050 25(]25 ZEGGG

Peint = B8 Cursor 8 2952 Peint = B8 Cursor 8 823
Lsb &y ® Lsb &y ®
) |

Figure 4-49. Examples of FFT Spectrum

a) FFT Spectrum for ADC core A, B,C & D b) FFT spectrum for 4 ADC cores

interleaved
8 = | E e | (3§ e = | B i
[CHA] B, CHD]

[cHa Wl
ICHE]
[CHD]

p
675.0

@

GG 5(]0 1(]0(] 15(]0 ZGGG 25(]0 EGGG 350(] 4(](](] 4500 SGGG 550(] EGGG

@l =88 Cursor
o B e

314 -1009

-120.0-

oo~ 0Bl L

' ' I D ! D D D D | )
2500 5000 7500 10000 12500 15000 1750.0 20000 22500 2500.0 2700.0

PSP Y
sl

- B Cursor 1077

&

Note: In mode “4 Cores Aligned”, the 4 FFT spectrum are superposed. For a better readibility it is possible to
select which ADC core FFT to be displayed by clicking right on CHA (or CHB or CHC or CHD) as shown on

Figure 4-50 below.
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Figure 4-50. Example of FFT Spectrum with drawing option selection
B - =

Plots

&0 B cHD1 ]
Tracés courants >
100]
Couleur »
0 Style de ligne »
: Epaisseur de ligne >
Lissage

Tracés  barres
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Interpolation

Style de point
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yivy vvyvyw

Exporter

0 0 ! v ! v 0 v
1000.0 12000 1400.0 1600.0 1800.0 2000.0 22000 2400.0 2600, 0.0

L |
[
BN D L S =B Cursor 314 -1077
B &y

Figure 4-51.  Example of INL curve

a) INL for ADC core A,B,C &D b) INL for 4 ADC cores interleaved

Lol e

I3 Integral Non Linearity = = %5 | | {3 mtegrat Non Linearity

Plots

[CHAT: MinCd— 2.80E +0 ; MaxCd-3.12E 10 ; RMS-0.13E 1; GE- 5.51E 17;Voff—7.71E 14 - Blots

[CHC] = MinCal=-2.58E+0 ; MaxCd =2.50E+0 ; RMS=7.79E 1 ; GE=2.09E-17 ; Vol=5.66E-14 [ - MinCd—-— .0 = 0: =
: — 5.31E+0 MaxCd=3.80E+0 ; RMS—1.00E+0 ; GE=-8.43E 17 ; Voff=-5.20E-14 [LHARCTIC DH. CTID: Mo T BIESN; MauC TO0E 0 =
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Figure 4-52.  Acquisition tab — Checks Menu

Checks
Channel A Channel B Channel C Channel D
Parity Check Faled

Overrange

This Menu enables to monitor the Parity Bit and Overrange Bit for each ADC Core.

Number of Parity Check Failed (among the Sampling Nb) is displayed for each ADC Core. If value is zero,

everything is OK.

Number of Overrange (among the Sampling Nb) is displayed for each ADC Core. If value is zero everything

is OK.
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Examples are shown on Figure 4-53 & Figure 4-54

Figure 4-53.  Checks Menu with saturation

Checks
Channel A Channel B Channel C Channel D

Parity Check Failed M N N SN o !

Figure 4-54.  Checks Menu with Over-range

oerarne [ B N B oo
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4.5.6 Export

Figure 4-55. Export tab

File: 2

Teledyne J [spr | [¥5 Hardware Reset] (Do Interpolation)
e2v Bt EROs R G | [Temperature Low = | | Refresh J [ smc |

System

éH Stop { Snap ] [Software Trig] W|

| Setting I Test | LUT I Interleaving Calibrations | Acquisition rExporﬂ Debug \

[¥] Excel Data Saving

File : C:\Users\adminlocal\Desktop \FFT EV 12453508, dlsx E
[¥] sampled signal [¥] FFT Spectrum [¥] FFT Parameters [¥] ML Coefficents

[ cAN Test Data Saving

File :

This tab is used to export acquisition Data in a File.

4.5.6.1. Data exportation in Excel file

This mode is activated by checking the box in the Excel Data Saving Menu as shown on Figure 4-55 above.

The procedure to be followed is:
1. Indicate the path of the file
2. Give a name to the file

3. Select the data to be exported in the file (Sampled Signal, FFT Spectrum, FFT parameters and INL

coefficients)
4. Then click on the “Snap” button of the System Menu to launch the
data in the Excel File

Notes:

acquisition and save the selected

1. If the given file name already exists, the user is asked to confirm he wants to overwrite the existing

file as shown on figure below:

Figure 4-56.  Overwrite window

==

'g' ChlUsers\adminlocal\Desktop FFT EVI2AS3508B xlsx already exists, Owerwrite it 7

[ oK ] [ Cancel

"~‘ TELEDYNE €2V
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Figure 4-57.
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2. When the FFT Spectrum is selected, the harmonics are also saved. Each kind of exported data

b. FFTFrequencies: for X axis

appears in a different sheet of the Excel file as shown on Figure 4-57 to 4-60. Note that FFT
Spectrum is saved in two excel tabs:
a. FFTModule: for Y axis

When launching an acquisition in the Freerun mode followed by clicking on the “Start” button from
System Menu, only the 1% acquisition is saved even if the user performs successive acquisitions.

Example of exported Excel file — SampledSignal tab (When “Sampled Signal” is selected)

LT oo EoC T - =) [ | ] (- o e T oo L . (=
Accueil | Insertion | Mise en p | Formules | Données | Révision | Affichage | Développ | & @ = BB £ [T | Accueil | Insetion  Miseenpage  Fomules  Données [} @ o @ &
= Calibri -l - standard BRE T =K G ==_lg s -
c’ﬂﬁr Ba- O I 8- |A A C R g bl N A (DH” G- 617§~ ML A
5 e By- A~ bR @~ a H-(&-A LAl
Presse-papiers Police | Alignement Nombre Edition Presse-papiers Balice 3| Alignement Hambre
- S o F14 M fe I
A B c D E o H Alelc]o G B H A
13671 (= [+ s8s 2008 3546 200 E
2 1781 2 26323100 207 3190
3| 724 32519 343 3619 1396
4 3873 4 678 3859 1279 1169
5 1177 5 3868 753 1764 3673
5 1263 6 382 239 3287 215
7 3853 7 2991 2754 262 3470
g | 677 8 2135 522 3780 1506
5 1873 9 956 3896 942 1517
10 3630 10 3772 509 2148 3461
3 11 256 2769 2979 220
) 2195 |:! 12 3297 2386 392 3682
13 3203 13 1754 765 3876 1158
14 202 14 1289 3851 655 1895 | !
153086 15 3611 326 2532 3178
162654 16 207 3098 2631 300
17 291 17 3550 2007 604 3828
18 3541 18 1374 1070 3884 839
15 2077 Ml |19 1655 3729 430 2269
4 4 » M| SampledSignal ~TNL -~ FFT_Pammsters - Harmurmi L m__ }E] | W ¥ M| SampledSignal /INL  FFT Parameters /" Harmonics I~ FFTModule FFTFrequenies “%J \ }ﬂ
Pt | 23 | |[EmEm % =) Y & ) pit | | ]

Note: When the acquisition is done in « 4 Cores Interleaved » mode, the Sampled Data is displayed on one
column. When the acquisition is done in “4 Cores Aligned” mode, the Sampled Data is displayed on 4

columns:
e Column A for ADC Core A
e Column B for ADC Core C
e Column C for ADC Core B
e Column D for ADC Core D
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Figure 4-58.

Example of exported Excel file — INL tab (When “INL coefficients” is selected)

T s — T i e 75

Accueil | Insertion | Mise en p | Formules | Données | Révision | Affichage Accueil Insertion Mise en page Formules
X Calibri o E= Standard - =N X Calibri SEal
C‘ﬁ Ba- |6 7 s-[A X - % oo C—H a- |67 s~ ]
i A-A- | E=E (9 WY 1 B & a

Presse-papiers Folice la Alignement % | MWombre Presse-papiers Palice F] Alignement " Me

c14 - fe | Al - Ao

| a B € D E F [ A B e | B ] E F

202| 0 202 0 0 0 0

203| 0 203 0 0 0 0

204 0 204| 0 0 0 0

205| 0 205| 0 0 0 0

206/ 0 206 0 0 0 0

ll207 1751 207| 0 4344 2.267 0

208| 1.353 208 0 3.812 2.573 0

209 1.372 209 0 4324 1.918 0.036

| 19 210| 1.187 4.241 2174 0.014

g 1717 211 1549 4.054 2.282 -0.073

212 1.744 212| 1717 4172 2116 -0.07

213 1.685 213 1708 3.793 1374 048

214 1.926 214| 2.209 3.601 1.444 0.655

215 1.776 215/ 1.551 3.01 1.663 1.048

216 1.865 216| 1.985 3.028 1.355 1178

217, 1.762 217| 1.907 3.153 1.219 0.843

17 218| 2.175 2.85 1.021 0.898

o R 219| 251 261 1448 1302

i - _ | 220 3.003 1.91 0.847 1.195 [

4 4 » M| SampledSignal | INL . FFT_Parameters .~ Harmof] 4 | 4 4 » M| SampledSignal | INL 7 FFT_Parameters .~ Harmonic

prét | 73 | |EEm 10 prét | B3 |

L —

Figure 4-59. Example of exported Excel file — FFT_Parameters tab (When “FFT Parameter” is selected)

T EVLIACIS0E X Cror o Excy—( o) [ | (]| 7 = e Eo0E T T CrCxO EcET R — | =
mue-l Insertion | Mise en p | Formules | Données | Révision | Affichage | Développ | & @ o & 52 Accict |THon T MEe T pne T CornGies T Donnees T Revrior Ao EvcIoRn i o @o @ R
= Calibri n - Standard  ~ gl = 4 g X Calibri -ln - Standard  ~ S Insérer - - 9? ﬁ
= Ba- 6 7 §-| A A - R ] @]~ 44 | Ba- | 6 7 S+ AW &3- % m ] @ =
Coller Style | Cellules Coller - Shle | | Trier et Rechercher et
e I e | A = 8 - - | @ | Ee | - A- b - | BlFomats | 2+ fitrer~ sélectionner -
Presse-papiers & Palice = | Alignement Nombre Edition Presse-papicrs s Police 5| Nombre Cellules Edition
c12 > £| E H13 = |
A B < D E F S H ! J K ? A B € D E F G H 1 J K L M N o =
1 Overlapped THD THD FS TILD TILD_FS TIMD TIMD FS TD TD FS SNR SNR || 1o THD _THD_FS TILD TILD FS TIMD TIMD FS TD _ TD FS SNR_SNR _FS SINAD SINAD_FS ENOB ENOB F§ |
= 0| 5539500 -5AE M} -60k333 | -61.251INaN [NaHl <53.055/--53-974| HO-153) -51.0 A 0 -53.562 -54.484 NaN NaN___ NaN_NaN -53.562 -54.484 49.967 50.889 48.392  49.314 7.746 _ 7.89
3 3 Overlapped THD THD FS TILD TILD FS TIMD TIMD FS TD  TD FS SNR SNR FS SINAD SINAD FS ENOB ENOB_F
4 a 0 -53.683 -54.594 NaN NaN__ NaN_NaN -53.683 -54.594 49.922 50.833 48.397  49.309 7.747 __ 7.89
2 5 Overlapped THD THD_FS TILD TILD FS TIMD TIMD FS 7D  TD_FS SNR SNR_FS SINAD SINAD_FS ENOB ENOB_F
& 6 0 -54.91 -55.828 NaN NaN __ NaN_NaN -54.91 -55.828 50.123 51041 48.877  49.795 7.827 _ 7.97%
= 70 THD THD_FS TILD TILD_FS TIMD TIMD_FS _ TD _ TD_FS SNR SNR_FS SINAD SINAD_FS ENOB ENOB_F
81 I 0 -53.121 -54.043 NaN NaN__ NaN_NaN -53.121 -54.043 50.154 51076 48.379  49.301 7.744 _ 7.89]
190 3 9 =
1 o
= — 2
e ] —
s 14
16 =
= 16 L
= LN flaz|
B [IE: L
W 4 » W[ SampledSignal ~INL | FFT_| " Harmonics_IM_~FFTModule  FFTFrequdi] 4 & [1] REE] “INL | FFT_Parameters - Harmonics 1M~ FrTModule . FFTFrequences  td el w ] »[]
prét | 23 | B0 100% (=) 0 (+) prit | B3 | |EEm 1005 =) 0 ()

Note : Values with _FS are referenced to ADC Full Scale. Overlapped = 0 means that there is no harmonic
superposition.

TELEDYNE €2V

“n" :
4-44 Everywhereyoulook
BDC-11/18

EV12AS350BTP-EB Evaluation Board
1210A




Figure 4-60.

Software Tools

Example of exported Excel file — Harmonics_IM tab (When “FFT Parameter” is selected)

%

Accueil Insertion Mise en page Formules Données Révision Affichage Développeur a2 @ = P B%
=N X . = Ay =t =l G=Insérer v - A 5
B el Calibri S.tandard Ej =] I et Z? jﬁa
Coller - EF . o <0 ,00 Mise en forme Mettre sous forme Styles de | .., Trier et Rechercher et
- R 8- % w | % 43 conditionnelle = de tableau - (3\u\es' [ElFormat ~ <27 filtrer~ sélectionner ~
Presse_papiers Police Alignement Mombre Style Cellules Edition
[ 132 - I3 -
A E C O E F GlHl T 3 KLl M ] 8] P R STl U v W IRl ¥ 2 ) &B | AC | AD | AEAF O
1 Fin cy Level Idx FinDTrequenclLevellds ntermoderequenclLevellds Fin F Level Idx FinDTrequencl. 1 wcLevelldx  Fin Level Idx FinDTFrequenclevellds nl:
Z Ha 0 3010233 1 HO 0 3012408 1 HO 0 3007601 1
3 H1 543034552 -0.92243 26654 H1 543034882 -0.31176 26654 H1 5430348562 -0 91803 26654
4 Hz 2513930237 -B4.4113 12231 Hz 251930237 -B3.6396 12231 Hz 251930237 -B7.2199 12231
5 H3 297104645 -S5.5147 1d4zd H3 297104645 -S5.B313 1dd2d H3 297104645 56,2535 14dzd
6 Hd 503860474 513837 24461 Hd 503860474 -80.2801 24461 Ha 503860474 -83.3918 24461
7 Hs 45174408 -80.5774 2134 HS 45174408 -52.8654 2134 HS 45174408 -83.97 2134
& HE 594209230 -90.58 28847 HE 594209230 -89.8527 28847 HE 534209230 -32.4898 28847
3 H7 206755823 -TS.6T38 10038 HT 208755823 -78.634d 10035 H? ZOETSSE2Z3  -33.7212 10038
10 H& 342273053 -356345 16617 H& 342273053 -310535 16617 HB 342273053 -97.284 GE1T
11 HI 458686066 -72. 1717 22268 H3 458666066 -34.6802 22268 H3 458686066 -36.2722 22268
12 HIo F034BHE -BZ0TT 4387 H1D 90348816 -83.6985 4387 H1O 034356 -53.5551 4387
13 HN 639353638 -014122 31040 HN 633383636 -T8.3537 31040 H1 639383698  -017d24 31040
4 Hi2 6155121 -B2.1123 7845 Hi2 161581421 -78.7225 7845 H1z 61551421 -35.9625 7845
15 H13 3B74534E1 -37.5513 18810 H13 387453461 -77.3782 18810 H13 3B74534E1 -B2.8773 18810
18 Hid 413511658 -84.7465 20075 Hid 413511658 -73.401 20075 H14 413511658 -34.9265 20075
17 |H15 135523224 -74 7325 6580 HI5 135523224 -75.0837 6580 H15 135523224 -8756 6580
1B HE BB5441835 -80.3458 32305 HI6 665441835 -55.6946 32305 H16 BE5441835 -31.3862 32305
19 HIP TE4OT0T3 -87.977 SES2 HIT TIB407013 -82.B287 SESZ H1? TB0T0TE  -83.5217  SESZ
20 Hig 43Z62TH6T -TO.5426 21003 H 432627869 -T4.5963 21003 H13 432627869 -97.2869 21003
21 H13 366337250 -TOETIS 17682 H13 368337250 -T26088 17852 H13 366337250 -82.4703 17862
22 Hzo 1B0BITE3Z  -78.755 8773 HZ0  180BS7E32 -V8.7738 BYT3 Hz0 1B0BITESZ -99.8247 BYT3
23 H21 B20ZETAET  -T1E123 3012 Hz1 620zE7487  -T3.122 30MZ Hz1 BZ0ZETdET -84.27T06 30112
24 Hzz TI232605 -85.2231 3453 Hzz 71232605 -T8.5426 3453 Hzz TI232605 -95.5827 3453
25 HZ3 ATTE02277  -75.4153 23136 HZ23 477802277 -78.1083 23136 Hz23 4TTE02277  -919258 23136
26 Hz2a 323162842 -BE.BESI 156839 H2d4 323162842 -84.0951 15683 Hz24 323162842 -80.98339 15683
27 HZs 225872040 -81.2178 10366 HZ5 225872040 -79.6742 10366 Hz2s 225872040 -558.5492 10366 =
28
23
30
™ R - ,53,5 I= AS350B xlsx - Microsoft Excel "‘:"“"'E'“ |
m Accueil Insertion Mise en page Faormules Daonnées Révision Affichage Développeur & @ [T
= 3 Calibri Standard  ~ = Insérer - - 4 e |
= & 5 @
2 ErRd G J § -~ L'E T % 000 &% Supprimer ~ j v A
Coller e Style | ... Trier et Rechercher et
b7 L0 £0 - [e] Format ~ 2~ filtrer~ sélectionner
Presse-papiers Police 1 Alignement Mombre ¥ Cellules Edition
H7 - £ | v
A E C x] E F GIH] I J N M M a] F F =
3 Fin Frequency Level Idx= FinDT Frequency Level Idx ntermode’ requenc Level Idx nterleavinifFrequency Level Idx= i
2 HOo 0 3010523 1 Faoid 1.35E+09 -73.2062 ES53T |
3 H1 1.833E+03  -0.31582 32130 Foid+Fin 2151E+03 -73.2377 104420
4 Hz 1.E0ZE+03  -B4.0077 TVTET Foid-Fin 543034832 -63.2037 ZEE54
5 H3 237104545 -55.6185 14424 Fol2-Fin 800365115 -66.7427 35554
E H4 2136E+03  -54.6655 06513
—=—
| 7 |H5  130SE+03 -84.7904 63344 —1
g HE 584205230 -100.73 25547
3 H7 2433E+03  -84.9231 121036
o HE 1.003E+03  -92.7601 45521
1 H3 891313954 -73.5434 43270
12 HIo0 ZEBIE+03  -37.FVST 1ZEEET
13 H11 TI0616302  -33.6601 34435 E
M H1Z 1183E+03  -51.9031 STEIS 3
15 H13 2.313E+03  -80.3532 2264
16 H14 H35TIE58 -83.7151 20075
7 HIs 1.486E+03 -73.5836 T216
15 HiG 2.015E+03 -31.6172 37541
19 | HIF 16407013 -80.6155 SE52
20 Hi5 1.783E+03  -53.3175 56539
21 Hi13 1718E+03  -VR7FTF 33415
22 'H20 180637632  -94.13H 773
23 H21 2.08E+03 -78.2761 100362
24 |H2Z2 1421E+03 -88.0373 65335
25 H23 477802277 -83.3346 23136
26 H2d4  237TE+03  -95.35131 15385 -
27 H25 1124E+03  -51.8405 54572
M« » M| SampledSignal  TNL ./ FFT_Parameters | Harmonics_IM . FFTModule ~FFTFrequendi
prét | P |
ke

This tab displays all spectral components, including DC component (HO), the fundamental (H1) and
interleaving spurs.
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FFT calculations

4.5.6.2. Data exportation in CAN test

" EV12A5350x-EB GUI

File 7

SPI ~ | [ Hardware Reset] (Do Interpolation|

| [Temperature Low Refresh SYNC

Te':;‘f"e EV12AS350x-EB GUI

System
[ ] Start Stop | Snap J [Sof‘twareTngJ I Do Training |

| setting [ Test | wr | nterleaving Caliorations | Acquisiton | Export | Debug |

[] Excel Data Saving

[¥] CAN Test Data Saving

File : C:\sers'adminlocal Desktop|FFT EV 12433508, bt )

ChiplD:63.4 FPGA:1:3.2 FW:1.08 CRC @ Sync @ OTP @ System: @@

Note : CAN test is a proprietary format.

This mode is activated by checking the box in the CAN Test Data Saving Menu.
CAN Test Data Saving

File : C:\Users\adminlocal\Desktop\FFT EV 12453508, bt E]

With this mode, only the sampled signal can be saved.

The procedure to be followed to save Sampled Data in a CAN Test file is:

1. Indicate the path of the file

2. Give a name to the file.

3. Then click on the “Snap” button of the System Menu to launch the acquisition and save the sampled
signal in a text file with CAN Test format, as example shown on Figure 4-62.

Notes:
1. If the given file name already exists, the user is asked to confirm he wants to overwrite the existing

file as shown on figure below:

Figure 4-61.  Overwrite window
. =~ Overwnite ﬁ

ChlUsers\adminlocal\Desktop\FFT EV12A5350B.txt already exists. Overwrite it 7

OK l [ Cancel

2. When launching an acquisition in the Freerun mode followed by clicking on the “Start” button from
System Menu, only the 18 acquisition is saved even if the user is continuing successive acquisitions.

"~‘ TELEDYNE €2V
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3. Notes concerning CAN Test file
Sampled Data is saved on different lines with the following order: Core A, Core C, Core B and finally Core D.

The header in described below:

e #Clock Frequency = xxx Frequency of ADC external clock

e #Input Frequency = xxx Frequency of Analog input signal

e #Resolution =12 ADC resolution

e #Number of samples Number of samples in the sampled signal

e #Signed Encoding Mode =0 0 means a Two complement coding

e #Values It indicates the end of the header. Following lines are the sampled
data

Figure 4-62.  Example of exported CAN test file (4 ADC cores interleaved)

| FFT EV12AS350B.txt - Bloc-notes [E=NE

Fichier Edition Format Affichage 2

#Clock Frequency = 5400000000 -
#INput Freguency = 1899034881, 59000 -
#resolution = 12

#Number of Samples = 262144
#S'iglaned Encoding mode = 0
#values

2508

1689

3676

2915

1837

3095

3455

1765

2625

4081

1483

2337

614

1035

2251

1160

461

2396

1581

3922

2736

1813

2IN32

l'~\ TELEDYNE €2V
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4.5.7 Debug

This tab can be used for debug (advanced mode) and is therefore not recommended.

It enables to read or write register values manually

Field @Ox is used to provide the address (in Hexadecimal) of the register to be read or written.

The two other fields are used to display the read value or to write values at the selected address. Values
read/written are displayed in both Binary (b) and Hexadecimal format (0x).

Figure 4-63. Debug window

- &> )
== EV12A5350x-EB GUI [ !
File 7
[ [sp1 '] [# Hardware Reset| (Do Interpolation |
Teledyne gy 45A5350x-EB GUI
e2v | [Temperature Low = | | Refresh ] SYNC |
System
| Setting I Test | LuT | Interleaving Calibrations Acquisition | Export | Debug
L Quad ADC12hit Registers :
@ 0x b O
1 [ Read ]
[ Write Binary Value ] [ Write Hex Value
[l
||
ChiplD:6.3.4 FPGA:1:3.2 FW:1.09 CRC @ Sync i@ OTP @ System:@ i@
"~‘ TELEDYNE €2v
Everywhereyoulook .
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Example: OTP_SPI_SELECT is a register of the channel A, B, C, D and the MASTER SPI. It is the
same address for channel and MASTER SPI

SPI Instruction (in hexa)

1- Channel A selected :

Write @ CHANNEL_SELECT @0x 00
Write @ OTP_SPI_SEL FFFF
2- CHANNEL B selected
Write @ CHANNEL_SELECT @0x 01
Write @ OTP_SPI_SEL FFFF
3- CHANNEL C selected
Write @ CHANNEL_SELECT @0x 02
Write @ OTP_SPI_SEL FFFF
4- CHANNEL D selected
Write @CHANNEL_SELECT @0x 03
Write @ OTP_SPI_SEL FFFF
5- MASTER selected
Write @CHANNEL_SELECT @0x 07
Write @ OTP_SPI_SEL FFFF
6- All selected (OTP value)
Write @CHANNEL_SELECT @0x 04
Write @ OTP_SPI_SEL 0000
7- All selected (SPI value)
Write @ CHANNEL_SELECT @0x 04
Write @ OTP_SPI_SEL FFFF
AN TELEDYNE €2V
EV12AS350BTP-EB Evaluation Board Everywhereyoulook
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4.5.8 ADC Calibrations / interpolation

Several options are considered for ADC interleaving calibrations:

e OTP mode: Using calibration values defined in OTP Temperature High registers

e OTP mode: Using calibration values defined in OTP Temperature Low registers

e SPImode: Using user’s defined values (calibrations need to be done by the user after each power-
up)

e SPI mode: Interpolate calibrations at the temperature of use. This interpolation mode provides the
best dynamic performances regarding the level of interleaving spurs. It is therefore the
recommended option

The choice between the different options is done via the Header Menu of figure 4-64:

Figure 4-64.  User Interface Header Menu

oTP i Hard Reset| Do Interpolation
Teledyne py45a5350x-EB GUI I | hiimdnaeBosel) (Do Int=roolti

elv | [Temperature Low = | | Refresh ][ SYNC |

Note that parameters that are not linked to ADC interleaving calibrations (such as CM_IN and R_IN) are not
affected by above choice, since it exists only two choices:

e OTP values (valid whatever the temperature range)

e SPI values (default values or user defined values)

4.5.8.1. OTP Temperature Low calibrations

This configuration is to be used for junction temperature lower than 70°C (ambient and cold temperatures).
It corresponds to CAL_SET_SEL register defined in Master SPI of the ADC (CAL_SET_SEL=1).

It is the mode by default when opening the GUL.

Figure 4-65. Header Menu with “OTP Temperature Low” selection

[aTe » | [{5 Hardware Reset| |Do Interpolation
Teledyne gy 45 A5350x-EB GUI —
e2v ITernperatJre Law v] [ Refresh ] [__snC |
4.5.8.2. OTP Temperature High calibrations
"~‘ TELEDYNE €2V
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This configuration is to be used for junction temperature higher than 70 °C (hot temperature).
It corresponds to CAL_SET_SEL register defined in Master SPI of the ADC (CAL_SET_SEL=0).

Figure 4-66. Header Menu with “OTP Temperature High” selection

[oTP | (5 Hardware Reset| (Do Interpolation

Teledyne g4 5a5350x-EB GUI

elv Temperature High || Refresh ] SYNC |

4.5.8.3. SPI User’s defined calibrations

With this option the user doesn’t use OTP values anymore and write his own calibration values (interleaving
calibrations). This is done in the “Interleaving calibrations” tab from the GUI. Please refer to chapter 4.5.4.
This option is an advanced mode and is reserved to expert users.
When the user wants to switch from OTP mode to SPI mode, the user is asked to select between the two
choices of figure 4-67 (in order to avoid getting the SPI default values that would lead to high interleaving
spurs).

o Launch a “Do interpolation” procedure at the temperature of use. See chapter below.

o Write OTP calibration values within the SPI registers: The user is asked to select which OTP

values need to be written within SPI (OTP Temperature Low or OTP Temperature High)

Figure 4-67.  SPI values selection pop-up window

N 7 5
== 5Pl values selection @Iéj == 5Pl values selection liléj
Do you want to Do you want to
g MWrite OTP values in 5P in interpolating interleaving calibrations = Write OTP values in SPI in interpelating interleaving calibrations
~ to the temperature specified below = to the temperature spedfied below
Device Temperature : Device Temperature :
Vdiode : 830 mV|S Tjdiede: 52°C |5 Vdiode : (330 mV = Tj diode ; |525¢ |2

) Write OTP values in SPI

Temperature High -

Tn;mz;rab_lre Low
|| [ 0K J [ Cancel | i [ OK J [ Cancel |

=

&

Note: Interpolation of calibrations at the specified temperature are referenced to diode which is 7°C below
hot spot temperature

Note: When SPI mode is selected; R_IN and CM_IN values (defined in the Settings tab) are the values from
SPI (no more OTP values).
= R_IN and CM_IN have their SPI default values after a hardware or software reset
= R_IN and CM_IN have their previous SPI values if no reset has been done (for instance, if R_IN is
modified to value 12, switching to OTP mode will cause the R_IN value to switch to the value defined
in OTP. When coming back to SPI mode, R_IN value will come back at the value 12 even if the SPI

default value is 8).

I"‘ TELEDYNE €2V
EverywhereyoulookK”
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4.5.8.4. Interpolated calibration: “Do Calibration”

This option will lead to optimum performances in terms of interleaving spurs.
This option is accessible in SPI mode only. When switching from OTP mode to SPI mode, the user has to
select the first choice (interpolation of calibrations at the specified temperature. Reference is the diode which

is 7°C below hot spot temperature)

Figure 4-68.

= SPI values selection

@&1

SPI values selection pop-up window

==~ SPI values selection

Do you want to :

& Write OTP wvalues in SPIin interpolating interleaving calibrations
- to the temperature spedified below

Device Temperature :
Vdiode : 830 mV |3 Tidiede: 52°C 5

) Write OTP values in SP1

Temperature High

W [ Ok | I Cancel

Do you want to :

_ Write OTP values in SPI in interpolating interleaving calibrations
- to the temperature specified below

Device Temperature :
Vdiode : 7e2my % Tjdiode : |[TiiEE >

() Write OTP values in SPI

Temperature High

[ oK ] I Cancel |

-

b

@&1

Before clicking on “OK”, be sure your have well filled the junction temperature (either through junction
temperature expressed in°C either by Vdiode expressed in mV).

The principle consists in reading the OTP value dedicated to the calibration at cold temperature, then reading
the OTP value dedicated to the calibration at hot temperature and then interpolate the value for the
temperature of interest (Tj measured at diode which is 7°C below hot spot temperature) and write it via the

SPL.

Interpolation formula is given below:
Equation 1 - Interpolation formula

Register (Vdiode) = (RO'R1)/(787'830) * (Vdiode'830) + R1

With:

Vdiode = Value of the diode of temperature for the considered temperature in mV.

R; = Register when CAL_SET_SEL=1 is selected and R,=Register when CAL_SET_SEL=0.

Register = each register listed in Table 1 below.

Registers to be interpolated over temperature are listed in Table 1.

Table 1. List of registers to be interpolated over temperature for optimum calibrations.
Registers in Master SPI Registers in Channel SPI
A_OFFSET_CAL CAL1
B_OFFSET_CAL CAL2
C_OFFSET_CAL CAL3
D_OFFSET_CAL CAL4
CAL5
CAL6
CAL7
GAIN_CAL
INT_GAIN_CAL
PHASE_ CAL
l'i\ TELEDYNE €2V
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Once ADC is in SPI mode, the interpolation procedure can be launched at any time in pressing the “Do
Interpolaton” button from the Header Menu.

Figure 4-69. Header Menu in SPI mode — access to “Do Interpolation” button

| EV12AS350x-EB GUI

File 7

[sPI ~ | |¥5 Hardware Reset|| [Do Interpolation]

Teledyne g4 5A5350x-EB GUI

e2v | | Temperature Low - Refresh [ SYNC ]

Pressing the “Do Interpolation” button opens the window of figure 4-69:

Figure 4-70. Do Interpolation window

=== SPI values selection @I&]

Do you want to :

g Write OTP values in SPT in interpolating interleaving calibrations
~  to the temperature specified below

Device Temperature :

-

Vdiode : 888 mv % Tidiode: |TEW (%

) Write OTP walues in SPI
Temperature High =
[l

I [ ok || canca |

.

The user indicates the current junction temperature of the DAC (either through junction temperature

expressed in°C either by Vdiode expressed in mV).
The junction temperature is referenced to the diode which is 7°C below hot spot temperature.

l'~\ TELEDYNE €2V
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4.6 Troubleshooting

4.6.1 Software installation

Check that you own rights to write in the directory (administrator rights).
Check for the available disk space.
Check that the USB port is free and properly configured

Figure 4-71.  USB Port Driver Configuration

-=n Gestionnaire de périphériques
Fichier Action Affichage 2
== HmE &
& =y GA035T

- E Appareils mobiles
- B Cartes graphiques

- x¥ Cartes réseau

bz Claviers

b ~#y Contréleurs audio, vidéo et jeu

4. ¢ Contréleurs de bus USB

- i Concentrateur USB racine

- i Concentrateur USB racine

- i Concentrateur USB racine

- i Concentrateur USB racine

- i Concentrateur USB racine

- i Concentrateur USB racine

- i Concentrateur USB racine

- iy Concentrateur USB racine

-4 § Eval Quad ADCLZ2bit

- i Intel(R) ICH10 Family USE Enhanced Host Controller - 2A3A
- i Intel(R) ICH10 Family USE Enhanced Host Controller - 3A3C
- i Intel(R) ICH10 Farmily USBE Universal Host Controller - 3A34
- i Intel(R) ICHL0 Family USB Universal Host Controller - 3A35
- i Intel(R) ICH10 Family USE Universal Host Controller - 3A36
- i Intel(R) ICH10 Family USB Universal Host Controller - 3A37
- i Intel(R) ICH10 Family USE Universal Host Controller - 3A38
- i Intel(R) ICH10 Family USE Universal Host Controller - 3A39
- i Peériphérique de stockage de masse USB

- 4 Contréleurs de stockage

I - Lecteurs de disque

L) Lecteurs de DVD/CD-ROM

B s Moniteurs

" W Mational Instruments GPIB Interfaces

" -8 Ordinateur

. "’1-3 Périphériques d'interface utilisateur

- -l Périphériques systéme
- X5 Ports (COM et LPT)

b 3 Processeurs

" }3 Souris et autres périphériques de pointage

Warning: this installation is done for one USB connector only. If USB connector is changed, USB driver need
to be re-installed before use.

"~‘ TELEDYNE €2V
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4.6.2 Regional and Language options
Use a control Regional Setting to check if decimal separator is configured with a dot ".".

Figure 4-72. Regional and Language options

| Formats ierﬁonrliKeyboads and Languages I Adm'ristraﬁvéi

To change the way your computer displays numbers, currencies, dates, and
| time, select an entry from the format list.

Current format:

[Fren(h (France)

Examples of how data is displayed using this format:

Number: 123 456 789,00
Currency: 123 456 789,00 €
Time: 15:08:25

| Shortdate:  06/08/2010

Long date:  vendredi6 aout 2010

Customize this format...

Numbers | Currency | Time | Date |
Example
Positive: 123 456 789,00 Negatjfre: -123 456 789,00
Decimal symbol: | -
No. of digits after decimal: {2 v]
Digit grouping symbol: -
Digit grouping: [113 456 789 ']
Negative sign symbol: - -
Negative number format: [-1,1 v}
Display leading zeros: [0,7 v]
List separator: . -
Measurement system: [Metric = ]
Standard digits: [0123456789 ']
Use native digits: [Never - }
Click Reset to restore the system default settings for
numbers, currency, time, and date.
(o< J[ concel |[ apoy |

Sheet Numbers: the decimal separator must be configured with a dot "."

I‘~‘ TELEDYNE €2V
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4.6.3 Start-up procedure

Check that supplies are properly connected and powered ON.
Check that RF generators are properly connected and powered ON.
Check if USB connector is properly plugged.

Check if jumpers are configured as described in paragraph 3.5.

4.6.4 Measurement

If low dynamic performances and/or high interleaving spurs are obtained:

ADC used in OTP mode:
e Check that the temperature selected (Temperature High or Temperature Low) is suitable to the real

junction temperature of the ADC (Temperature Low is recommended for ambient).
e If a Do Interpolation procedure has been launched, verify that the specified junction temperature is
close to the real junction temperature of ADC.

ADC used in SPI mode:
o |f ADC is used in SPI mode and if a Hardware reset is done, ADC calibrations will come back to their

default values, meaning that ADC interleaving calibration is not appropriate.

I level of 2™ harmonic (H2) is high:
e Verify that your cables on Analog input are matched
Verify that cables are fully tightened with an automatic reset wrench

e The SMA connectors Southwest can be unscrewed. If this is the case check their alignment on the

PCB trace before screwing again the SMA connectors
: .
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Section 5

FFT calculations

This chapter describes how the different FFT parameters are calculated.
FFT parameters are calculated by using the formula below based on rms spectral components:

Spectre; = \/f%dulei (rms value)
With N = number of samples used in the FFT

Output spectrum expressed in dB or dBc are calculated with the following formula:
V2= spectre,

2Re’solun'on _ 1

2
With2Resotution “Regolution being the resolution of the ADC (12-bit)

tre,
spectre g, = 201og( ) 1 spectre,, =20log(— P

Max(spectre;)
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5.1 Nomenclature

N

Z spectrei2
Sig Signal power = 0

2
HO Power of DC component = spectre; with i =0 = index of the DC component
2
H1 Power of the fundamental = spectre, with i = index of the fundamental
2

H2 Power of 2nd harmonic = spectre; with i = index of the 2nd harmonic

Setup.cal/NbrOfHarmonics is the number of harmonics taken into consideration for THD calculation in the
GUL.
Harmonics is the index of the harmonic in the spectra
setup.cal.NbrOfHarmonics

spectrei2
H1i Power of 1st tone harmonics = Harmonics (over Nyquist) with i = index of the i"
harmonic of the first tone.

setup.cal.NbrOfHarmonics
spectrei2
H2i Power of 2nd tone harmonics = Harmonics (over Nyquist) with i = index of the i
harmonic of the 2™ tone.

setup.cal.NbrOfHarmonics

spectref
H1i_NB Power of 1st tone harmonics in Narrow Band = Harmonics (over Narrow Band)
setup.cal.NbrOfHarmonics
spectref
H2i_NB Power of 2nd tone harmonics in Narrow Band = Harmonics (over Narrow Band)
IMx Power of an intermodulated spur = spectreix) over Nyquist with x being the intermodulation
iF1 £ jF2 with i & j integer
IMx_NB Power of an intermodulated spur in Narrow band = spectrel.z(x) at x index (over Narrow Band)
MaxSpur Level of the highest spur excluding the DC component and the fundamental (1% tone and 2

tone if applicable) over the considered band of interest (Nyquist or Narrow Band if applicable)

PmaxSpur  Power of the highest spur excluding the DC component and the fundamental (1st tone and 2m
tone if applicable) over the considered band of interest (Nyquist or Narrow Band if applicable)

Setup.cal.NbrOflnterleaving is the number of interleaving spurs taken into consideration in the calculation.
In single tone: Fc/2 + F1, Fc/4 £ F1
In dual tone: Fc/2 + F1, Fc/4 + F1, Fc/2 + F2, Fc/4 + F2

setup.cal .NbrOfInterleaving
. . . 2 .
Pint Power of interleaving spurs = z spectre; (over Nyquist)

Harmonics

setup.cal .NbrOfInterleaving

Pint_NB Power of interleaving spurs in Narrow band = Z:spectrei2 (over Narrow Band)
Harmonics
I‘~‘ TELEDYNE €2V
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5.2 Overlap of spurs

If there is an overlap of an interleaving spur with a harmonic (spurs having the same frequency), it is no more
possible to discriminate the contribution of each spur. In that case, no calculation will be done and the
overlap LED of the FFT parameter window will switch to RED color.

There is no issue if two spurs of same nature are overlapped (2 harmonics for instance). In that case, the
power is taken into account once in the calculations.

5.3 Calculations
5.3.1 Initialisation of calculations

We define the following values;

o Pf: Power of the fundamental (2 tones if Dual tone)

e Mf: Power of the highest fundamental

e Ph: Power of harmonics

e Ph_NB: Power of harmonics in narrow band

e Ps: Power of spurs in narrowband (includes fundamentals, harmonics, intermodulation
spurs and interleavings spurs if any but not DC component)

e Pn: Power of Noise (ie all spurs excluding DC component, fundamentals, harmonics,
intermodulation spurs and interleaving spurs if any)

e Nb: Number of point for noise

The following calculations need to be done:

e Pf=H1
e Ph=HI1i

e Ph NB=H1i_ NB
® Nb = Ngig — Nyo — Nyy — Nyy;

EV12AS350BTP-EB Evaluation Board EverywhereyoulookK”
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5.3.2 Acquisition in Single or Dual tone?

Acquisition in Single or Dual tone?

Single tone Dual tone
Pn = Sig — HO — Pf — Ph Pf = Pf + H2
Ps = Ph_NB M; = Max(My; H2)
Ph = Ph + H2i

Ph_NB = Ph_NB + H2i_NB

IM = Yo<ij<imporder—1IMip14jrz + IM)ip1—jry
2<i+j<IMDOrder

(Intermode Nyquist)
IM_NB = Yo<ij<imporder—1 IM_NBjg, jr; +

2<i+j<IMDOrder
IM_NB\ir1j2 (Intermode bande étroite)
Pn = Sig — HO — Pf — Ph — IM
Ps = Ph_NB + IM_NB
Ny = Ny = Ny — Nyoy — Niy

TIMD,p, = 10log (’Ml;fB) if IM_NB is different
from 0
IMD3(=)4p¢

=10 10g< Mf >
max(Spur(ZFl — F2); Spur(1F1 — 2F2))
(For Narrow band, if one of the two IMDS3 (-) spurs is
not within the band, then it needs not to be taken into
consideration.
If no IMD3(-) spur is detected within the narrowband,
IMD3 is not calculated)

5.3.3 Acquisition with 4 ADC cores aligned or interleaved?

Acquisition with 4 ADC cores interleaved?

4 cores aligned 4 cores interleaved

Do nothing By =By — Sine

Np = Np — Nine

With N;; the number of interleaving spurs
Nint = 4 in single tone and 7 in Dual tones
Ps =Ph_NB + S;,;_NB

TILD 5. = 10log (%) if Sint_NB different
from 0

I‘~‘ TELEDYNE €2V
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5.3.4

5.3.5

EV12AS350BTP-EB Evaluation Board

Performances calculation in dBc
Pf
SNRyg: = 101og (L)

Fc

With Narrow Band : SNR 5. = SNRy5. + 10 log( 2 ) because we consider that

Bandwidth of Interest
thermal noise is dominant compared to jitter

THDg5, = 10log (“22)if Ph_NB different from 0

TDyp. = 101log (:—;) If Ps different from 0

SNRgpc TDdBc)

SINAD 5, = —1010g(10 10 +10 10

__ SINADgp—10log(1.5)

ENOB;g. = 602
Mf
SFSRgp. = 10log <W)
2V2

SFDR s, = 101log (%)

Performances calculation in dBFS

2%Pb
Fc\ ,2Resolution_g 2) (
b(W)* 2v2

THDgprs = THDgp: + SFSR4p. + 101og (P—’;)

AverageNoise = 10log( Noise floor)
N

SNRgps = SNRype — SFSR 5, — 10 log(

&
51

P
TDggps = TDagc + SFSR4pc + 10 log (M_ff)

SNR4BFs TDdBFS)

SINADdBFS=—1010g(1O 10 +10 10

__ SINAD4pps—10log(1.5)
ENOBygrs = o0z

SFDRdBFS = SFDRdBC + SFSRCZBC

TIMDyprs = TIMD g5, + SFSRyp, + 10 log (%)

TILDysps = TILDype + SFSR a5, + 10 log (%)

IMD3(=)gaprs = IMD3(=)apc — SFSRyp.

"i‘ :_E:.EDYNE exv
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Section 6

FPGA Code

FPGA code was developed to be used with a FPGA ALTERA ARIA V model 5AGXB3 (model used on the
Evaluation Board).

6.1 FPGA functionalities

FPGA enables:

e Synchronization of FPGA _ ADC interface via its reset sequence and external SYNC (training)
Acquisition of ADC data (sample and control bit) at 3.5GSps per port with a memory 256Ks
To descramble the data for test mode PRBS and data
To launch an acquisition directly (free run mode) or triggered by an event
To transmit the acquisition data toward USB and restart the acquisition

Limitation: FPGA does not support ADC clock frequency variation during the functioning.

6.2 FPGA programming

The FPGA programming can be done with Quartus Programmer. The file .pod is delivered on the CD-ROM of
the Evaluation Board.
\FPGA\FPGA-v3.2\bin\fpga_top.pof

Below is the procedure to load the pof file into EEPROM.

Note: EV12AS350 Evaluation Board is delivered with FPGA code already loaded in the EEPROM. The
procedure below is necessary in the only case when the user wants to download a new FPGA code.

1. Connect USB Blaster cable on one USB port of the PC in order to be recognized by the software.

USB Blaster

RevC
PC e o

AV TELEDYNE €2V
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2. Open Quartus Il 14.1 Programmer

‘, Firefox -
(& Internet Explorer (64 bits)
& Internet Explorer
@ Lecteur Windows Media
[&] Microsoft Excel 2010
@ Microsoft OneMote 2010
0] Microsoft Outlook 2010
|E| Microsoft PowerPoint 2010
(W] Microsoft Word 2010
{3 National Instruments LabVIEW 2010 SP1 (32-bit
¥4 Mational Instruments TestStand 2010
T4 NIMAX
., 1-Zip

N .
| Altera1410186 I "

J Quartus I Programmer and Tools 1410186

# Quartus 1141 Pregrammer

Quartus 1141 SignalTap O
| Quartus T14.1 System Console
“% Uninstall Quartus I Pregrammer and To

3. Click on the “Hardware setup...” button.
4> Quartus 164-Bit Programmer - [Chainl.cdf]

Fle Edt View Processing Tools Window Hep 9 Search altera.com ]

2, Hardware Setup...| UsB-flaster [US8-0] Mode: |ITAG i Progress:

background programming when available

|

File Device Checksum Usercode Program/  Verify ark-  Examine  Security  Erase
Bit

B 15P
o start Configure Check CLAMP

s Stop

{ Delete

15 Change File

) save File
fhup

1 pown

@ [B P <<Search>> <

Type ID Message

Bm x|

[ Z]\_system /X Processing J

"‘ TELEDYNE €2V
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4. Select USB-Blaster (if USB-blaster is not displayed, click on “Add Hardware ...” button)
A l-.laidwan::'g:.:{up

Hardware Settings | ITAG Settings |

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer windaow,

Currently selected hardware: [USE—EIIaster [usE-0] - ]

Available hardware items

Hardware Server Part i Add Hardware. .. I I

LISBBlaster Local LISB-0

Remove Hardware |

Close

5. Select mode “active serial programming”
4 Quartus T164-Bit Programmer - [Chainl.cdf]*

fle Edt View Processing Tools Window Hep 5 Search altera.com @

USB-Blaster [USE-0] I Mode: |Active Serial Programming ~ |rograss:

[] Enable real-time ISP to allow background programming when available

Fie Device Checksum  Usercode  Program/  Verify

m Blak-  Examne  Searity Erase ISP
@l Start Configure Check Bit

CLAMP
s st0p

3 Auto Detect
{ Delete

14 Change File...

i save File
i

J4 pown

@ E] ? <<search>> v

Type ID Message

[messages

<
System Processing /

EV12AS350BTP-EB Evaluation Board Everywhereyoulook” 6-3
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6. Click on “Add File...” button to browse your file .pof

i Quartus I164-Bit Programmer - [Chainl.cdf]*
Fle Edt Yew Processng Teols Wndow Help 59 ‘Search altera.com @
UsB-Blaster [USB-0] I Mode: |Active Serial Programming vI Progress: ]
[7] Enable real-time 15F to alow background programming when available

File Device Checksum Usercode Program/  Verify  Blank-  Examine Security  Erase 5P
i start Configure Check Bit CLAMP
i stop
gl Auto Detect
{ Delete
[ Add Fie...
B Change File...
il save File
flaup
1 pown

7;: B &l & P casearch> ~
Bll Type ID Message
8
H Kl ¥

| =)\ system /\ Processing /

= - i
¢ Select Programming File [z

. : = =
Lok in: [ | U:Pbm\BDC)\CaraciADC QUAD 12 ..e\FPGAVFPGA-v3.2\FPGA-v3.2)bin ] <>+ AE =
T |
3& My Computer | | || foga_top.pof]
a adminlacal
File name: fpga_top.pof Lest
Files of type: [PDF Files (*.pof) v] [ Cancel ]

"‘ TELEDYNE €2V
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7. Click on “Program/Configure and Verify

W Quartus I164-Bit Programmer - [Chainl. cdf]*
Flle Edt View Processng Tools Window Help 5

FRE=)

Search altera.com @
.2, Hardware Setup... | USB-Blaster [USB-0] Mode: [Active Serial Programming Progress:

|| Enable real-time ISP to allow background programming when available

o File Device Checksum Usercode Program/  Verify jank- Examine Security  Erase 1P
LR Canfigure heck Bit

CLAMP
& Sor - /Plom/BDC Carac/ADC ... EPCQ256 0609533C 00000000

&l auto Detect
{ Delete
2y Add File.

Yz
14 Change File...

iofh save File
2 Add Device...
T up
ASDI
L% pown
EPCQ256
DATA

@] E] ? <<Search>> ~

Type ID Message

amx|

. v
System /\, Processing J

|Messages

8. Connect USB Blaster on JTAG connector of the Evaluation Board

USB Blaster |
_ RevC ALTERA

9. Power ON FPGA (5V5 supply)

I“ TELEDYNE €2V
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10. Click on start

File  Edit

View Processing Tools Window Hep 5

Search altera.com

2 Hardware Setup...| USB-Blaster [USB-0]

Enable real-time ISP to allow background programming when available

Mode: |Active Serial Programming v | Progress:

File Device

il Stop |
[ ruoome
[ Xowee |
[ By psere.. ]

U:/Plbm/BOC/Carac/ADC ... EPCQ256

Checksum

08D3533C

Usercode  Program/

Configure

Verify

00000000

Examine  Security
it
M 5

Erase ISP

CLAMP

[ |

Blank-
Chedk

(]

[
[
1% Down ]

ASDL

DATA

P <<Search>>

=&

Smx|

Type ID Message

Messages

4
system /% Processing /

Ele Edit Vew Processng Tools Window Help &)

2, Hardware Setp. _\ USB-Blaster [USB-0] Mode: |Active Serial Programming ~

[] Enable real-time 157 to allow background programming when availsble

= Fil Device Checksum Usercode Program/  Verify  Blank-  Examine | Securty Erase ISP

‘ i Start | Configure Check Bit CLAMP

U:/Plbm/BDC fCarac/aDC .. EPCQ256 0609533C 00000000 [El [Ei| O [} O = (]

- =

B change rie... |

[ Blisaverie |

Flipoan |
DATA
X P <<Search>> ~
@ @
Rl Type 1D Message
(i) 203060 Started Programmer operation at Tue Nov 10 14:04:27 2015
209018 Device 1 silicon ID is 0x19
209044 Erasing ASP configquration device (s)

il
all « r
=\_system (3) /X Processing /

HAN

TELEDYNE €2V
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Once programming and verification are completed, the progress status displays 100% (successful). A message

is also displayed in the bottom of the window.

l# Quartus I 64-EBit Programmer - [Chain..cdf]*
Ele Edt View Processing Toos Window Hep )

2, Hardware Setup.... | USB-Blaster [USE-0]

[ Enable real-time 5P to allow background programming when avaiable

| |
Mode: (Active serial Programming v || Progress:
L

100% (Successful) j

& Fie Device Checksum Usercode Program  Verify  Blork-  Bxamine  Searty Erase ISP
RS St Configure Check Bit CLAMP
o stop U:/Plbm/BDC/Carac/ADC . EPCQ256 06D9533C 00000000 ]
4l Auto Detect
{ Delete
o Add File. .
8% Change File.
Ieh} save File =
15 Add Device...
flaup |
ASDI =
T 0own E— A
EPCQ2%6
x| £ P <<searchr> v
[ G NP
RllTvee ID  Message
(§) 209060 Started Programmer operation at Tue Nov 10 14:04:27 2015
(§) 208018 Device 1 silicon ID is 0x13
(i) 208044 Erasing ASP configuration device(s)
(i) 208024 Programming device 1
i) 202022 Performing verification on deviece 1
45 Dard addgen D Jo oxlo
9011 Successfully performed operation(s)
209061 Ended Programmer operation at Tue Nov 10 1f:25:26 2015
5
IR y
| =/\_System (8) /\_Processing /

AV . TELEDYNE €2V
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6.3 FPGA VHDL code

The Top level architecture of VDHL code is described below:

Figure 6-1. VHDL Top Level Simplified Block Diagram

FPGA

BUS SPI

<

SPI MASTER
SPI SLAVE

Register Interface

Training Controller

USB Tl
N\
M Parallel ‘ DPRAM wcelk DRO
<— = e— SeRoes | ADC
Fx2 Interface 112b I‘ Port0 (14b)
N\ <) ==k
\ - i
t . N
I
CAV. CONF. <— LVDS_IN LVDS_IN & IN/OUT
(SYNC/SMA)  OUT (spare) (spare)
FPGA State Machine is described below.
Figure 6-2. FPGA State Machine
,/ Tralning )
FPGA.UsbFifo Acquisition )
FPGA End Of Tra|n|ng Reg Training =1 Ready —_— -
> R
Trig Eventor
Freerun
Bitstream loaded FPGA.run=1
No f s‘ta_n;d - Acquisition
( Nopowarar N° CONFI%eONE 1 Wall forTrig erer
c'c?ﬁeFaBONE -0 \\‘\FPGA IDL FPGA_WAIT_TRIG
Power off
FPGA.run=0
End (Fw.int 0) S
Reg PRBS<>Only Reg PRBS=Only End of Transfer \< Transfer >
Bit
synchronization
PRBS
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The chosen configuration mode to program FPGA is Active Serial x4.

Arria V GX B3 Bitstream size is 138 416 696 bits.

The EEPROM memory is EPCQ256 with 268 435 456 bits (several EEPROM can be mounted to select different
configurations).

Data is written into EEPROM by Active Serial Mode.

6.4

FPGA Training procedure

FPGA Training procedure is described below:

EV12AS350BTP-EB Evaluation Board

IDLE

SAVE CONTEXT
— Read CHANNEL_SEL Register and store value
— Write CHANNEL_SEL Register to 0 to select Channel A
— Read TEST_MODE Register and store value
— Read FLASH_LENGTH Register and store value

— Write CHANNEL_SEL Register to 4 to select all channels
—  Write FLASH_LENGTH Register to 23

— Enable Test Mode

— Do SYNC

SET FLASH 23
— Write TEST_MODE Register to 5 to select Flash Mode

WAIT LOCK
— Wait that all PLL and DPA are locked
— Lock DPA values

ALIGN BY PORT
— Fill the whole buffer with incoming data
— Search an address where all bits of the port are 0
— Increment address

For each increment make a bitslip action for each 1 until all bits of the port are 1

SET RAMP
— Write TEST_MODE Register to 9 to select Ramp Mode

ALIGN ALL PORTS
—  Fill the whole buffer with incoming data
— Read a data on each port at the same address, if it is too close to 0 read another data at another
address until the data is enough far to 0
— Freeze address counter of the earliest ports until the distance with the latest is less or equal to
4.
— Apply bitslip on all bits of the earliest port until the gap between all ports is null

CHECK RESULT
—  Fill the whole buffer with incoming data
— Read all ports at a random address and check if the data is the same

I‘.‘ TELEDYNE €2V
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= RESTORE CONTEXT
— Restore FLASH_LENGTH Register
— Restore TEST_MODE Register
— Restore CHANNEL_SEL Register

= return to IDLE state

"\‘ TELEDYNE €2V
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Ordering Information

Section 7

Table 1. Ordering Information

Ordering Information

Part Number

Package

Temperature Range

Screening Level

Comments

Evaluation board mounted with

EV12AS350BTPY-EB | EBGA380 RoHS Ambient Prototype EVP12AS350BTPY ADC
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