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Term ‘
CLI

Glossary

Definition

Command Line Interface. A simple text-based interface that allows a user to read and
write register values, enabling hardware target operation and experimentation.

FMC

FPGA Mezzanine Card (VITA 57.1). A small board that plugs into an FMC connector,
such as on the VC707 evaluation board. These daughter boards usually add functions
that are too specialized to be included on a general purpose evaluation board. Often
they are input/output boards. Examples include input boards for video sampling and
compression, or output boards for motor control.

JESD204B

A high-speed data transfer standard primarily targeted at data converters. The analog-
to-digital chips on the FSF-AD8200A FMC transfer their digitized data to the FPGA
using the JESD204B physical layer and protocol. Xilinx provides a JESD204B IP core
targeted at their programmable devices. The FSF-AD8200A demonstration bitfile
contains an instantiation of the Xilinx JESD204B IP core.

Integrated Logic Analyzer. An ILA is inserted into a Xilinx FPGA design using the Vivado
design tool from Xilinx. During debug or experimentation, the ILA can then be triggered
to capture data. This data can then be shown graphically or exported for post-
processing on a PC. ILA is similar to Xilinx’s previous Chipscope™ offering.

Tera Term
PRO

Tera Term PRO is a good quality, free, terminal emulator program. It is the example
terminal emulator referred to in both this guide as well as the VC707 documentation.

Vivado®

Xilinx tool enabling FPGA design, programming, and debug.

VC707

A Virtex-7® Development Kit sold by Xilinx®, containing a Virtex-7 FPGA and other
hardware; containing two FMC connectors (FMC1 and FMC2).
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1. INTRODUCTION

1.1 Document Purpose

This document provides step-by-step instructions enabling customers to evaluate and experiment
with the FSF-AD8200A FMC when mated with a VC707 Development Kit. By following this guide, the
user will be able to evaluate and experiment with the FSF-AD8200A culminating in the capture of
analog signals. Following capture, the user may decide to export the digitized waveform for post-
processing in the signal processing tool of their choice.

This document and the demonstration code provided by Fidus assumes the following;:
a) The Host platform is a VC707

b) The Host PC is a Windows system

¢) Xilinx Vivado 2013.2 is installed correctly and will be used on the Host PC

d) Tera Term PRO is installed correctly and will be used on the Host PC

e) The end user has copied the FSF-AD8200A Project Directory to the Host PC. For the purposes

of the demonstration, a directory called "work" was created. An empty Xilinx project was then
placed under the “work” directory. This empty Xilinx project directory is provided by Fidus. No
source or other files are provided, the directory simply allows a Hardware Session to be
opened, which allows the user to download the FPGA bitfile and use the ILA cores to extract
and view graphed results. The source files for FPGA software and hardware are not provided.

2. STEP-BY-STEP GUIDE

2.1 Connect FSF-AD8200A FMC to VC707 carrier card

1. Ensure that the VC707 PCB is powered-down, and that you have exited Vivado and Tera
Term.

2. Ensure that the JTAG cable and the Serial-over-USB cables are connected between the
VC707 and the Host PC. For more information refer to Xilinx's VC707 manuals.

3. Plug the FSF-AD8200A card onto the VC707’s J37 HPC2 connector. The bitfile will not work if
the FMC is plugged into the wrong FMC connector. Ensure the card is fully mated. Since the
FSF-AD8200A will hang off the edge of the VC707, you may want to relieve stress on the FMC
connector by supporting the weight of the FMC card (beyond the scope of this document).

4. Inspect your setup. If all looks correct. Turn the VC707 power switch ON.

2.2 Configure the host PC to create a virtual COM port, running over USB.

Refer to Xilinx’s documentation for specific instructions on establishing a virtual COM port to connect
to the VC707. For this guide, we assume that all necessary drives are already installed, and that
COMS5 is configured as the virtual COM port. Note: This document uses COM5 as an example, but the
actual COM number will be assigned by the Host PC, and will likely not be COMb5.

Fidus Systems Inc. - FMCs by Fidus Page 1 of 21



FSF-AD8200A Quick Start Guide

2.3 Launch Tera Term Pro

I

g
Hﬁ} Notepad++
S
g putty - Shortcut
& HyperTerminal

l" xplorer2 Lite

=

[l et et s g

Is programmable

4 Synthesis

Documents

Pictures Trig

Music

’ 4 Vivado 2013.2

5 Tera Term
SN

Jl Getting Started

n Connect to a Projector
5

| Calculator

Computer

Control Panel

Devices and Printers

Default Programs ores

Help and Support

e
E WinRAR

» Al Programs

2.4 Configure Tera Term PRO “New Co

Messages~, o Debug Prob

Z: fwork/FSF_ADB200A fcustor

ger Cond  Tr

nnection”

After launch, Tera Term will ask for new connection details. Select the "SERIAL" radio button and
using the “Port:” pulldown menu, find, and then select, the entry that mentions "Silicon Labs USB to
UART bridge". This will be your virtual COM port. In this example, the virtual COM port was

established as COMb5. Click “OK”.

#l Tera Term - [disconnected] VT o .':'_ = £}
File Edit Setd Tera Term: Mew connection x B
[ L
) TCPHP myhost.example.com D
History L
Telnet &
@ 58H S5H2
Other
olt |UNSPEC
© Serial Port: |(COM1: Communications Port (COM1) ~| -
COM1: Communications Port [COM1]
E COM3: Intel[R] Active Management Technology - SOL [COM3]
COM4: USE Serial Port [COM4 _ _
— COME: Silicon Labs CP210x HSB' to UART Bridge [COM5
I R
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2.5 Configure Tera Term PRO Serial Port

On the top menu, click on the SETUP menu item, this will open a pulldown menu, select "SERIAL
PORT..." This menu allows you to configure your serial port interface.

4 COMS5:9600baud - Tera Term VT | S EEC)

File Edit | Setup | Control Window Help L

Terminal...
Window...

Font...

Keyboard...

Serial port... [}
Proxy...

55H...

55H Authentication...
55H Forwarding...
55H KeyGenerator...
TCR/AP...

General...

Additional settings...

Save setup...

Restore setup...
¥ x 24 BPP Load key map... !3 KB Mot a fil
T T T Soroarammone

Configure the Serial Port to be 8-N-1, with a baud rate of 115200. In the “Flow control” pulldown,
select Xon/Xoff. Set the transmit delay to be zero for lines and characters.

e e =)
| Port: [coMs  ~| [ II
Baud rate: 115200 ~
Data: Bbit Cancel
Parity: [none ]
Stop: [1bit Help
Flow control:  [Xonpoft {1

Transmit delay

0 msecfchar 0 msecfline

Click “OK”. Your terminal is now properly configured.
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2.6 Launch Vivado 2013.2
Launch Vivado 2013.2 by clicking on its desktop icon (or from Windows “Start” menu).

2.7 Ignore the warning that 2013.2 has been superseded.

This warning is a normal message simply advising you that more recent versions of Vivado are now
available. Ignore the warning by clicking on “CLOSE”.

% Vivado 2013.2

File Tools Window Help Q-5
- B
L. XilineNotify - Available Updates ==
Ge - —
| Product Updates Installed Version Awvailable Version Show Message
VivadoDesign Suite 2013 3avalable for download 20132 w33
= I?:em Details
* 1P enhancements: sharing clocking resef resources for [P, access to 1 debug ports, defalled change Tog. 7
UltraFast Design Methodology: This release enables support for HDL and timing linting with two new DRC rule decks,
as well as HDL and XDC templates for correct-by-construction designs. M
| | Partial Reconfiguration enables greater usage of device resources by dvnamically swapping functions on demand. It can t‘
Td Console also result in lower power consumption and enable field updates with no system downtime. Supported families include -
e = | | | Kintex-7, Virtex-7 and Zyng. = '
=
"QEE Internet Settings ] [ More Info... ] [ Download ] [ Close
| { -
4
=)
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2.8 Open the Empty Project
In the FILE menu, click on OPEN PROJECT.
& Vivado 20132

File | Tools Window Help

& New Project...

| Open Project...

B OpenRecentProJact%
Open Example Project

I Open Checkpoint...

QOpen Hardware Session

Mew IP Location...

Exit

Assuming you installed the FSF_AD8200A Empty Project directory in your C:\work directory, go to
that directory and click on it.

Lookin: | | work
, debug
D= ;
;‘;U? | Finale
Recent Items | FSF_ADB2004A L}

Desktop

Then click on the FSF_AD8200A.xpr file to load this empty project into Vivado 2013.2.

- Open Project

Lookin: | | FSF_ADB200A
- il
':."ﬁ' | customer_release
Recent Items | FSF_AD&200A.cache

FSF_ADE200A hw

! ﬁg&t FSF_ADS200A |

Desktop
b
| ad
My Documents ;
File name: FSF_ADS 2004, xpr
| .- iles of type: | iect Fi i
| Files of type: _'u'iuadu; PlanAhead, and ISE Project Files {.ppr, xpr, xise)
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2.9 Ignore warnings from Empty Project in Vivado

Warnings may appear. Click on “OK” to ignore them.

File Edit Flow Tools Window Layout Wiew Help s s
PRI L R e EeN® o
Flow Navigator &« } | Project Manager - FSF_ADS200A 5.4 h
[ Dt Sources s R4 JszjectSummarv X O ‘
- ZZ wat B Z| Project Settings -
| 4 Project Manager ‘ (=]
= z Design Sources 5| Projectname: FSF_ADS200A
ﬁ Project Settings Constraints (1)
(5 Add Sources Simulation Sources (1) Product family:  Virtex-7
§ ; sim_1 Project part: Virtex-7 YC707 Evaluation Platform (xc7vx485tffg1761-2)
IP Catal B
g Top module name: Not defined
4 IP Integrator Synthesis % Implementation
i Create Block Design
i A Criti e | ‘
B Open Block Design 4L Critical Messages - Status: = Notst
‘ Generate Block Design Messages: Noerroes o
[ Hierarchy | Ubraries |Co | ]\, There were 4itical warning messages whie opening this project. Parti KeTvxagSt| &
4 Simulation — —| = =] Strategy: Vivado Impl
~._ 4% Sources | 7 Tem
4f§ Simulation Settings ——— | [MessAges Incremental Compile: Mone
@ Run Simulation Properties {® [Common 17-48] F?\a not found: C:/work/FSF_AD8200A/FSF_ADS200A.data/sources_1| i_Smnmarv Route Status |
@ k /@ [Common 17-48] File not found: C:/work/FSF_ADS200A/FSF_AD8200A data/constrs_1,
. e /@ [Common 17-48] File not found: C:fwork/FSF_ADS200A/FSF_ADS200A. data/sim_1/fles PS Timang
BRI @ [Project 1-39] Failed to load run data. Making project read-only to protect
& [g* Open Elaborated Design unopened run data.
H fecause it hasn't been run Timing information is not avail
4 Synthesis
ﬁ Synthesis Settings
S Power
& Run Synthesis
L f -
” et yle s Desny hecause it hasn't heen run Pawer information is nat avail
oK ] [ Open Messages View I | b
4 Implementation 1
4% Implementation Settings Design Runs e
[) Run Implementation q Name Part Constraints Strategy Status Progress Start
s B Open Implemented Design E B-E? synth_1 ¥c7vx485tffg1761-2 constrs_1 Vivado Synthesis Defaults (Vivado Synthesis 2013) Mot started ] 0%
% == impl_1 xcTvx485tffig1761-2 constrs_1 Vivado Implementation Defaults (Vivado Implementation 2013) Not started 0%
4 Program and Debug »
ﬁ Bitstream Settings H
¥ Generate Bitstream » I}
i?_‘ Open Hardware Session «
B Launch ivpacT -+
| i rg
-5 Td Console | ' Messages JE@J (3 Reports-,_ (%, Design Runs

2.10 Open a Hardware Session
Look in the bottom left corner of the Vivado screen and click on "Open Hardware Session".

[# Hun lmplementabon
I> @ Open Implemented Design

4 Program and Debug
ﬁ Bitstream Settings
‘zm Generate Bitstream

B?" Open Hardware ﬁssiun
B Launch iMPACT

| FRS R P

4
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2.11 Select a Target

The hardware session will open, now the user must connect it to a target. If this is your first run, click
on "Open a new hardware target". Otherwise, click on "open recent target".

File Edit Flow Tools Window Layout View Help

Ao REB X P D> X H X X G [2S0futiayout " HeN®

Flow Mavigator o Hardware Session - unconnected
a, E % @ Mo hardware target is open. Open recent target Open a new hardware target
Hardware I-n] a2

Open recent target

Open a recently opened target

4 Project Manager

ﬁ. Project Settings .\ = =,|..E|._H » .

@ Add Sources Mame  Status
1F 1P Catalog

4 [P Integrator
_.f% Create Block Design
‘ Open Block Design
B cenerate Black Nesinn

The actual target name will appear similar to "localhost:60001..224A". Think of it as the software
driver which talks to the FPGA.

File Edit Flow Tools Window Layout View Help

g e Rl X DD WG XK LG |Boefutlayout e ®

Flow Navigator k4 [ Hardware Session - unconnected
E % ‘ @ Mo hardware target is open. Open recent target Open a new hardware target
Hardware E  localhost:60001 xilink_tcf/Digilent/210203339224 4
4 Project Manager b
e az=EHr»n ¥
ﬁ Project Settings
aﬁ Add Sources MName  Status

1F IP Catalog

4 [P Integrator
;E Create Blodk Design
i Open Block Design

Once the hardware target is open, you will see the particular Xilinx Virtex® device on the VC707
board. It is called "xilinx_tcf/..." Usually it first is reported as "Closed". If you used it recently, it may be
reported as "Open".
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Flow Tools

File Edit

Window Layout View Help

ﬂ'l’j’*ll‘lll%. X|$ B E|%ﬁ|:@|%[}eﬁulﬂayuut

v|!.'|

—

Bﬁ Add Sources

E e
1} 1P Catalog = B localhost (1)

| a IP Integrator

' _.]Ti Create Block Design

| ‘ Open Block Design
‘. Generate Block Design

I 4 Simulation

wilinx_tefiDigilentf2102033392244 (0) £

Flow Mavigator Lo I Hardware Session - lpmﬂ:usﬂmx_ﬁﬂgimmiﬂmmm
Q. E % | @ Mo hardware target is open. Cpen dosed target Open recent tar
 Hardware e it
4 Pt M e | ; e ;
= = (g
ﬁ. Project Settings Q. e .'I » .
MName

I #’ﬁ Cirmt ilatinn Sethinns

Right click on the word in the Status column ("Closed" or "Open"), to open the menu, and select

"Open Target".

" 4. FSF_AD8200A

File Edit Window

-}?B|““%‘ )‘”9’ > ﬁ|%%|z[@!%mfﬁulﬂayout

Flow Tools Layout View Help

e X ®

| Flow Navigator it | Hardware Session - k)dmsﬂldhx_‘bcﬁﬂgﬁmtleﬂmmm

Gl pig
pdg O

| @ Mo hardware target is open. Open dosed target Open recent target Open a new hardware target

Hardware O x
4 Project Manager =y [
;l_;l
£ Project Settings b i . Pl H
ﬁ Add Sources Mame Status
E 55
1 P Catalog =- B locahost (1) Connected

xilime_tef{Digilent /2102033392244 (0)

|G Hardware Target Properties...

4 1P Integrator
3-?; Create Block Design
ﬂ Open Block Design

Set as Current Target
@@  FRefresh Target

Close Target

. Generate Block Design |

Open Target [

4 Simulation

ﬁ Simulation Settings

Hardware Target Properties i Bl

Export to Spreadsheet...

This will declare the target driver xilinx_tcf/...224A to be "Open". It will also report that one FPGA is
present: XC7VX485T_0. If the FPGA was recently used, it may still be reported as "Programmed",
otherwise it will state "Unprogrammed".
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Page 8 of 21



FSF-AD8200A Quick Start Guide

2.12 Program FPGA

Right-click under the Status column (on "Programmed" or "Unprogrammed") to bring up the menu
and select "Program Device...".

File Edit Flow Teols Window Layout View Help
L L T L el & S
! Flow Mawigator « I Hardware Session - localhost/xilinx_tcf/Digilent/2102033392244
= |® There are no debug cores. Program device Refresh device
S e b -pouex
roject Manager i ———
ﬁ Project Settings Ck i E ’I » .
{4 Add Sources Noune St
- B localhost (1) Connected
P Catal - b
L 1P Catalog @ iinx_tefDiglent/2102033392244 (1) Open

£ KCIVXABST_0 (0) (active) :

I 4 P Integrator
l B Create Block Design
I ' Open Block Design

Hardware Device Properties... Ctrl+E

Assign Programming File...

Program Device...

[~
G te Block Desi E
| ‘ il a bt Refresh Device be
I 4 Simulation Export to Spreadsheet...
I &% Simiilation SetfinAe T H

A dialog will open asking what bitstream file to send to the target device.

»
ﬂ_, Program Device

@ Select bitstream file for device XC7VX485T 0.

i | Parameters

3 Bitstream file: :|

Specify Bitstream File

[

Click on the "..." button, and navigate the directories to select
"FSF_AD8200A/customer_release/datafiles/download.bit". Click “OK”.
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j. Specify Bitstream File L.t |
Look in: | || datafiles 'i -j’ @ = s ﬂ-‘ 0 X S Ed-
: Recent Directories
T bt
L;:} |—I|:'| C:fwork - ]
Recent Items '
File Preview

-I File name: |download. bit | i OK ]
Desktop '

_ Files of type: | Bitstream Files (.bit) v Canesl ]

The previously selected path and file returns to the prior dialog. Click “PROGRAM”.

»
ﬂ,_ Program Device

@ Select bitstream file for device XC7VX4S5T 0.

Parameters

The programming of the FPGA begins. A status bar will indicate percent complete as the

download.bit file configures the FPGA. The total download time can vary, but generally, it takes about
30 seconds.
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| Hardware Session - localhost/xilinx_tcf/Digilent/2102033392244

f.:i} There are no debug cores. Program device Refresh device

Hardware S ]
Y =1 v = | [ ™ oy

AZS[E M » E

Mame Status

E- B localhost (1) Connected

- B o xiline_tcf/Diglent/2102033392244 (1)
& NCTVXABST_0 (0) (active)

Hardware Deyice Pronertiss .2

& = |73 4. Program Device

i XCTVX435 4 Programming the device... IEI

| | 41%
Mame: Background
Part: k
ID code: ™ Taea I -

2.13 Observe Command Interface Start

If you switch to the terminal program during programming, you will observe that after programming
the initial Command> prompt is displayed by the command interface.

MCommand Interpreter program commencing...

FPFGA Hardware Uersion # BxBA0BBABA
Build Date: unknouwn
Build Time: unknown
Build Tag: HNONE
BFSF—ADE20AA Finale Command Interpreter Uersion # BxBAEDA1A1L
Build Date: 2813-Dec-18
B PBuild Time: 1:42 pm EST
Build Tag:= MOHNE

fMiscellaneous Information:
SILENT_MODE a
USE_XOM_XOFF 1
USE_UWORD_ADDRESSES _FOR_JESD a
B read data_values_checked a
accumulated_mismatches a

For help in Finale DEBUG Command interpreter type "help” C(no guotes>.

Command> [ b

2.14 Confirm that Vivado recognizes the ILA cores

Once programmed, Vivado will report that it ‘sees’ two ILA cores within the FPGA: hw_ila_1 and
hw_ila_2. Both report as IDLE, meaning neither has been triggered.
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| Hardware Session - localhost/xlinx_tcf/Diglent/2102033392244

Hardware P I e S
o X =[Ep H

Marne Status

E- B localhost (1) Connected

= Bles wdlinx_tcf/Digilent/2102033392244 (1) Open
| & XCTVXABST_0 (2) (active) :

() Idle
() Idle

Haﬂwaeﬂevi_c}gﬁwﬁi;e o IR
& + &L
@ XCTVX485T_D
-~
Marme: XCAX435T O —
Part: KCAVRA85T
ID code: 33687093
IR, length: & =

[7] Is programmable

Programming file: | ::,.’wnrk!FSF_ADBEUUAImstomer_releasefdamﬁlesfdnwnlnad.bﬂ:ij E]

Probes file: | | E] 5

Lser chain count: 4 Ol |

Debug Probes

q‘ Mame Compare Value  Trigger Cond Trigger Pos Data Depth
=
o

pg
=]

7 |{

[l

2.15 (Optional Step) Attempt to Capture Data with ILA Cores

For completeness, this optional step is intended to demonstrate the error message the user will
receive if the user tries to capture data before loading the probes file. Feel free to proceed directly to
section 2.17 if so desired.

While hovering over the "ldle" word under the Status column (for either ila_O or ila_1), right-click to
bring up the menu. Click on "Run Trigger".
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Hardware Session - localhost/filine_tcf/Digilent/2102033392244

Hardware 0O
o g [TE
Q T =[E ) » |
Mame Status
E- B localhost (1) Connected
=B e winx_tcf/Diglent/210203339224A (1) Open
=i XCTVXABST_0 (2) (active) Programmed
T hw ila_1 = _
b dE hw_ila_2 O liZ ILA Core Properties... Ctrl+E
|[.?-‘1 Run Trigger .,

........ . Stﬂ-p Trigger
ILA Core Properties

& >k

5E hw ila_1

B Run Trigger Immediate

Export to Spreadsheet...

2.16 No ILA Probes Detected Error Message

This error message indicates that there are no probes defined. This indicates that Vivado has not yet
been told how to interpret the data coming from the ILA cores.

-

Run Trigger

S
@ Mo ILA probes detected. You may need to refresh the device before executing command: Run Trigger
_

[] Don't show this dialog again

oK | Cancel

\

2.17 Define a Probes File

Fix this problem by telling Vivado what probes are available. Under the box where the programming
file is defined, a second box is available to define the probes file.
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Hardware | el
B i [FE
o X =[E N N
Mame Status
E- B loclhost (1) Connected
= B udlinx_tcfjDigilent/2102033392244 (1) Open
XCTVXABST 0 () (active)
§E hw_ila_1
5k hw_ila_2
Hardware Device Properties i [ Mass
& + &L
@ XCTVX485T 0
—
Mame: KCVX485T_0 -
Part: RCWX485T
ID code: 33687093
IR, length: f =
[/] I= programmahble
Programming file: |::Iwurk,.FSF_.ﬁ.DBZIIJUAfmstomer_releasefdamﬁlesfduwnluad.bit i E]
Probes file: | IE] t
Iser chain count: 4 ]
Canaersl I DrAarmarfics I

Click on the "..." button next to the Probes File box, and navigate up and over to select the
"debug_nets.ltx" file in the customer_release/datafiles directory.

Hardware Device Properties i E At
« %5
& XCTVX485T 0
-
MName: XCAN435T_0 —
Part: HCAMA85T
ID code; 33687093
IR length: 2] =
[/] Is programmable
Programming file: iC:fwnrk,."FSF_ADBP_UUAfmstnmer_releasefdamﬁlesfduwnlnad.bit IE]
Probes file: !::IwnrkfFSF_ADBEUUAImstomer_rEleasefdamﬁlesfdebug_nets.Itx iE] I}:
User chain count: 4 ]
General | Properties |
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2.18 Refresh the Device

The user must now REFRESH the device to tell Vivado that a probes file has been defined. Hover
over the word "Programmed" next to the device listing (XC7VX485T...). Right-click and select "Refresh
Device".

| Hardware Session - localhostfxiliny_tcf/Digilent/2102033352244

Hardware s TR =
QX =|E P

Mame Status

E- B locahost (1) Connected

=@ iline_tcf/Digilent/210203339224A (1) Open

-8B hw_ila_1

g |5 Hardware Device Properties... Ctrl+E

---- i fw 122 O 1de Assign Programming File..,
_________ Program Device..,
| T T [l Run Trigger
= = M: M stop Trigger
i XNCTV¥485T 0 PP Run Trigger Immediate
Name: XC7VX485T_0 ;l_éi._ﬁﬁf’_?#l_qgfi_c?__
Part: HCTVXABET Export to Spreadsheet...
ID code: 33687093
IR length: &

|
Is programmable ‘

Programming file: C:,.'workfFSF_ADSZDDAfcusbamer_releasefdataﬁlesfdownload.bit [3
Probes file: ::;-‘workFSF_AD8ZDDA;’mstomer_reIeasefdataﬁles,;’d.elﬁug_nets..Itx B B
User chain count: 4 =

Immediately after the refresh, the various Debug Probes will be visible in the bottom window. Vivado
and ILA are now ready to capture data.

2.19 (Optional Step) Capture Static Data using ILA Core

For completeness, this optional step demonstrates the results of capturing data without first running
INIT (configuring the registers on the FSF-AD8200A). If desired, this step may be skipped and the
user can proceed directly to section 2.21.

Now that ILA has been set-up, clicking trigger will capture 8 channels of data instead of resulting in
an error. The captured data is shown in the waveform display. 64K samples are recorded for each of
the 8 channels. In the example below, the data is completely static, this is because the FSF-
AD8200A has not yet been configured for operation.
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Hardware Session - localhost/xilinx_tcfjDigilent/2102033392244 b4
Hardware S [ B hw_ila_data_l.wcfg = O ®
Q= E MW

.Name Status

|=- B localhost (1 Connected

= B & xilinx_tcf/Digilent/210203339224A (1) Open
=6 XCTVXAB5T_0 (2) (active)

0000

0000
ILA Core Properties N i I E 4 0000

0000
+ <+ &5
— T 0000 4 ooon
€ hw_ila_1

-

Name: hw_ila_1

Trigger condition: AND

Trigger position: 0

Capture data depth: | 65536 ~

Data width: 112

Refresh rate (ms): 500 =
HW core: core_1

_Sample count: 1]

General | Properties

Debug Probes I N E 4

N | Name Compare Value Trigger Cond  Trigger Pos Data Depth
| =58 hw_ila_2 AND 0 65536 a
o dk_50mhz_x2_buf_is_locked = [B] X

ﬂ .[01[13:01 [B] XX 0000 30000 00 i L
1] g tdata[1][13:0] [B] Xi XXX XHXX_XHKX 3
b ~ig tdata[2][13:0] [B] X¥_X¥HKXH_XHXH_XHKK

ig tdata[3][13:0]

[B] X FE0OL 000 D00
~ig tdata[4][13:0]

[B] xx:m:m;x:xxxx
~ig tdata[5][13:0] [B] X¥_XHXH_XHXH_XHKK L\\»
i tdatal61[13:0] [B] XX XENK KN KK

ILA Cores | VIO Cores 14+ B

@ T ranenle | () Maseanes. L= Nahioa Prohes

2.20 Observing the Clock is not Initialized

Triggering on hw_ila_2 reveals a problem- the JESD204B IP core clock is not locked. This result
highlights that the FPGA is not receiving a clock reference from the FSF-AD8200A.
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Hardware Session - localhost/xilinx_tcf/Digilent/2102033392244 *
Hardware S [ BB hw_ila_data_1.wcfg x | BB hw_ila_data_2.wcfg x O ®
a=E W M ﬂ
.Name Status ﬂ;

E'--;czlh;;;x;ncfmigilentfz10203339224A: glojz:ected R ' c_90mhz_x2_buf_is_locked

= NCTVKABST_0 (2) (active Programmed
g 1

(’;xf.l

T

ILA Core Properties o o] | I;I
+ B @
S5 hw_ila_2 s
Name: hw_ila_2 i ar
Trigger condition: AND v “‘:_

Trigger position: 0

m

Capture data depth: |65536

Data width: 1 2l
Refresh rate (ms): 500 =

HW core: core_2 - |
Sample count: 1] =)

General | Properties

2.21 Using the command interface to Initialize the System
Within the terminal session, type "init" to initialize the FSF-AD8200A card.

Y

Command Interpreter program commencing...

'MFFGA Hardware Uersion # BxB0A0BA8A

3 Build Date: unknoun

Build Time: unknown

3 Build Tag:= NOI

FSF-ADB2BBA Finale Command Interpreter Uersion # BAxBBEDA1A1L
Build Date: 2813.-Dec-18
Build Time: 1:42 pm EST
Build Tag:= HNOME

Mizcellaneous Information:
1 SILENT_MODE

USE_ROM_X0FF
USE_WORD_ADDRESSES_FOR_JESD
3 read_data_values_checked

g accumulated_mismatches

-l For help in Finale DEBUG Command interpreter type "help” ¢no guotes).

Command >

Command >

Once <enter> is pressed, a long sequence of commands will be sent from the FPGA to both the FSF-
AD8200A card and to the JESD204B receiver IP core within the FPGA. This list of commands is
available within an appendix in the FSF-AD8200A User Manual.
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COMS5:115200baud

Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device

Edit Setup Control Window Help

LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMK@4828
LMK@4828
LMKB4828
LMKB4828
LHKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKP4828
LMK@4828
LMKB4828
LMK@4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKP4828
LMKB4828
LMK@4828
LMKP4828
LMKB4828
LMKB4828
LHKB4828
LMK@4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMK@4828
LMKB4828
LMKB4828
LMKB4828
LHKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB4828
LMKB48 [

waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
vaddr=
waddr=
vaddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
vaddr=
waddr
waddr
waddr
waddr
waddr
waddr
waddr=
PELLNE
waddr=
waddr=
waddr=
vaddr=
waddr=
vaddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
waddr=
vaddr=
waddr=
waddr=
waddr=

Bx0126 .,
Bx@127,
Ax0128,
3x01272,
Ax012B,
Bx012C,
Bx@12D,
Bx812E.
Bx812F,
Bx8138,
Bx8131 ,
Bx8133,
Bx0134,
Bx@135,
Bx@136 .,
Bx8137,
Ax0138,
Ax0137,
Bx013A .,

wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
LELEEY
wdata=
LELEEY
wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
wdata=

» wdata=
» wdata=
» wdata=
» wdata=
. wdata=
. wdata=
» wdata=
» wdata=
» wdata=
» wdata=
» wdata=
» wdata=
» wdata=
» wdata=

wdata=

» wdata=
- wdata=
- wdata=
. wdata=
- wdata=

Bx815C,

wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
wdata=
LELEEY

Wait for initialization to complete— it takes about 5 seconds. There are several pauses of 400ms to
meet the timing requirements of the ADCs (beyond the scope of this document).

Device
Device
Device
Device
Device
Device
Device
Device
Device
Device

waddr=

waddr= BxB@4,

AxBAG ,
waddr= Bx@0,
vaddr= 8x88 .

Bx@811 .
Bx@A812 .
AxA81E.
BxB868.
BxB86C.
Bx8872 .,

wdata=
wdata=
wdata=

wdata=
wdata=

actual_ waddr
actual_waddr
actual_waddr
actual waddr

wdata= Bx
vdata= Bx
wdata= Bx
udata= Bx

2.22 (Optional Step) Confirming the Clocks are Operating after Initialization

For completeness, this optional step directs the user to confirm that a clock is now being received
from the FSF-AD8200A card following initialization. If so desired, this validation step may be skipped;
go directly to section 2.23.
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In Vivado, trigger on hw_ila_2, the waveform now shows that the clock is locked, and initialization

must have completed.

Hardware Session - localhostxilinx_tcfjDigilent/2102033352244

Hardware

az&Ed»

Name

= B localhost (1

=@ xiinx_tcfDiglent/210203339224A
=@ XCIVX4B5T_O (2) (active)

hw_ila_1

g [E]oE) 2

Status
Connected

1) Open

Programmed
Idle

ILA Core Properties
+« < &5
& hw_jla_2
MName:
Trigger condition:
Trigger position:
Capture data depth:
Data width:
Refresh rate (ms):
HW core:

| Sample count:
General | Properties

hw_ila_2
AND -

g

65536 -
1

core_2
1]

500 %

*

m

BB hw_ila_data_1.wcfg x | BB hw_ila_data_2.wcfg x

O x
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2.23 Capturing Non-Static Data with the ILA cores

The system is now fully configured and is ready to use hw_ila_1 to capture and display signals from
the JESD204B receiver. To drive all 8 analog inputs, an RF generator outputs a sine wave, which is
then split into 8 feeds. These 8 feeds are then connected to the 8 analog inputs on the FSF-
AD8200A. In Vivado, however over the "IDLE" word in the Status column next to hw_ila_1, and right-
click, select “TRIGGER”. After a few seconds the display is updated and waveforms are displayed.

Note, within ILA, the format of the waveforms can be defined by the user. For the following display,
the format was set to ANALOG, and the waveform height was set to 30 pixels for each trace.

B hw_ila_data_2.wcfg = | BE hw_ila_data_l.wcfg® = O =
-

B-™ tdata[1][13:0]
BH-™ tdata[2][13:0]

M tdata[3][13:0]

- tdata[4][13:0]

B-™ tdata[5][13:0]
BH-™ tdata[s][13:0]

Sl B W tdata[7][13:0]

This is a full collection of 64K samples from each of 8 channels. By zooming in, one can clearly see
the sine waves.
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B hw_ila_data_Zwcfg x | B hw_ila_data_l.wcfg® x O X

B tdata[0][13:0] 20aa
B tdata[1][13:0] 2034
B tdata[2][13:0] 067
M tdata[3][13:0] 2042

- tdata[4][13:0] 2023

B tdata[o] [13:0 20b6

o B M tdata[7][13:0] 206a

The display can be updated with new samples by clicking the TRIGGER button in Vivado or right
clicking on the hw_ila_1 status and then selecting “TRIGGER” from the menu.

Note that the digitized data being used by the ANALOG display can be saved within a file on the Host
PC using the following TCL command:

write_hw_ila_data filename.zip [upload_ila hw_ila_1]

This ‘recorded’ data can then be post processed on the Host PC. Post processing shows perfect or
near perfect alignment of all 8 sampled signals— a huge advantage of JESD204B Subclass 1!
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