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EXOSTIV Dashboard — Hands-on

Introduction

This session provides a documented practical example on how to use EXOSTIV Dashboard software for Xilinx FPGA.
In this session, we review the general flow used by EXOSTIV to instrument FPGA and extract debug data out of it.
Then we show how to use EXOSTIV Analyzer with a pre-configured demonstration board and configuration.

Finally, we describe how to use EXOSTIV Dashboard ‘Core Inserter’ to configure and insert a simple EXOSTIV IP core
into a reference design.

EXOSTIV for Xilinx FPGA — Overview

Typically, the target FPGA design is instrumented with an ‘EXOSTIV IP’ core after synthesis or from the RTL source
code. This IP is configured with the EXOSTIV Dashboard core inserter to reach FPGA internal nodes, sample them and
send the sampled data to outside with gigabit transceivers.

Unlike JTAG-based solution, this approach does not require growing the FPGA memory resources with the size of the
capture, as the recorded data is progressively extracted towards a memory located outside of the target FPGA. When
the average required bandwidth does not exceed what the reserved transceivers are capable of, data can be extracted
from the FPGA as a continuous flow or in bursts until the external memory is full.

RTL flow Netlist flow

FPGA Vendor Tool Suite [0SR A PE 31e10 k(6] FPGA Vendor Tool Suite [ 201N A BE sl (6

System-level EXOSTIV IP System-level
| Configuration |
HDL EXOSTIV IP HDL
l / Synthesis l
Target design Synthesis

EXQOSTIV IP Insertion
in HDL (RTL) code

!

Instrumented design Synthesis

!

Instrumented design
Implementation (P&R)

!

Binary Load

EXOSTIV IP

Configuration
EXOSTIV IP Synthesis

EXOSTIV IP Insertion

Instrumented design
Implementation (P&R)

Binary Load

FPGA Debug FPGA Debug

Figure 1: EXOSTIV for Xilinx FPGA — flows overview

2 alternate flows can be used with EXOSTIV: the ‘RTL flow’, and the ‘netlist flow’:

- The ‘RTL flow’ (or ‘HDL flow’) is used to insert the EXOSTIV IP in the RTL (VHDL or Verilog) source code. EXOSTIV
Dashboard software is used to set up a generic IP provided as an output netlist and a top-level component (VHDL)
or module (Verilog). This output IP has to be instantiated ‘manually’ in the source RTL code — after which the
synthesis and implementation of the design are to be run.

- The ‘netlist flow’ is used to insert the EXOSTIV IP into a synthesized target design (= in the target design netlist).
EXOSTIV Dashboard is used to configure the EXOSTIV IP and to insert / connect it in the target design netlist. This
flow is more automatically managed from the EXOSTIV Dashboard and does not require any manual insertion.
From a flow point of view, it has the advantage to work from a synthesized design —and hence —to save the time
needed to synthesize the target FPGA every time a new EXOSTIV IP must be inserted. Once the target design
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netlist is instrumented with EXOSTIV IP, it has to be implemented (place, route, bitstream generation). This flow
is depicted at at

Figure 1.

The general structure of EXOSTIV is depicted at Figure 2. With a large external 8GB memory, EXOSTIV provides up to
200,000 times more visibility than tradition embedded instrumentation solutions.

Figure 3 shows the general structure of the EXOSTIV IP core inserted into the FPGA.
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IP
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Figure 2 : EXOSTIV
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Figure 3 : EXOSTIV IP general structure
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The MICA board setup

Board Overview

The ‘MICA’ board is a compact target board that can be used to get started with EXOSTIV and demo the system. It is
pre-configured with an example FPGA design.

The ‘MICA’ board is a target board mounted with an Artix-7 FPGA.

Features:

- Artix-7 FPGA — xc7a35tcsg325-2

- Micro-HDMI type connector, with 3 GTP lines for use with EXOSTIV Dashboard. The board power is supplied
through this connector by the EXOSTIV probe

- JTAG interface to reprogram the FPGA and the £PGA configuration EEPROM

- FPGA configuration EEPROM, pre-loaded\with an\example configuration for demo.

Connecting the board to the EXOSTIV probe

1. Place the HDMI to micro HDMI adapter on one end of the HDMI cable
2. Plug the HDMI end into the EXOSTIV probe HDMI connector and the micro-HDMI end into the MICA board

Rev. 1.0.7- April 17,2019 5
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This setup can be used for demonstrating EXOSTIV: up to 3 transceivers are connected to the EXOSTIV probe through
the HDMI connector and cables. The MICA board is powered through this cable too. Providing power through the
HDMI cable requires using the proper option setting from EXOSTIV Dashboard (see Options menu).

Connecting the configuration cable to the MICA board

The demonstration kit includes a JTAG programming cable adapter for configuring the MICA board FPGA and its
configuration EEPROM. This is only necessary when the FPGA configuration has to be changed.

It has to be connected to the PC with the provided micro USB cable.
Please check the following article to know how to update the MICA board configuration:
https://www.exostivlabs.com/knowledgebase/how-do-i-update-the-mica-board-configuration/
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Quick Start — Run simple captures from the MICA board

This section of the tutorial shows how to use the MICA board setup with its standard configuration for capturing data
with EXOSTIV Analyzer. This part loads a predefined project and does not use the EXOSTIV Core Inserter, which is
described later in this document, from on page 19.

Demonstration kit contents and files

The demonstration kit includes:
1. 1x EXOSTIV probe with a power supply

ounepwN

1x USB 3.0 cable for the EXOSTIV probe
1x HDMI cable

1x HDMI to mico-HDMI adapter

1x MICA FPGA board

1x programming kit for the MICA board

The following software and files are used with the demonstration kit:

Vivado v.2015.4 or
newer

(from 2018.2
recommended)

Please go to www.xilinx.com to download the software. The Vivado Webpack (free) is ok for using this
demonstration kit. You’ll need to register to download the software.

EXOSTIV Dashboard v.
1.9.1 or newer

Please download from this page: https://www.exostivlabs.com/support/downloads/

Please contact support@exostivlabs.com to receive the latest download link and a license key.

Please check the ‘UG501 - Getting started guide’ for installation instructions.

EXOSTIV Dashboard
reference project file

Please download from this page: https://www.exostivlabs.com/support/downloads/
File archive : Demo-MICA-3links_1.9.x.zip

Files:
demo_mica702-3links-1.9.1.epf (or newer): EXOSTIV Dashboard project file.
*.xml : EXOSTIV MYRIAD Waveform Viewer wave formatting files.

Includes the MICA board binaries :
1.9.1.bit — or newer.

demo_mica702-3links-1.9.1.bin and demo_mica702-3links-

The MICA board is pre-configured. Use these files if the board configuration was changed and you want
to revert back to the original configuration.

MICA board Artix-7
FPGA reference design

Please download from this page: https://www.exostivlabs.com/support/downloads/
File archive: DEMO_MIC_A7_02-export.zip
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Overview of the reference design used for the demo instrumented with EXOSTIV IP.

Figure 4 : Overview of the reference design instrumented with EXOSTIV IP.

Clock d in at i
17{)5(:M|_(|);‘\aln a 175 MHz sampling EXO ST IV | P :i;Z?A pins for downstream channel (IP controls)
- M2, M1 (LVCMOS18 I/0 standard)
CNT
|_\ -« "
RND T6bits CU1 'Pattern’
Mem: 1,024 x 16
SINE (+ glitch) |_/
Gigabit Transceivers
R N 3 links at 5 Gbps
Noisy Sine ) = 15 Gbps total
CU2 Video' HDMI connector
46 bits Mem: 2,048 x 46 A
SDI color bar
V ‘_'|'148.5 MHz sampling
100 MHz . . . .
‘ ‘ > CU3 'Video-Ext' | CTP ref clock f;:l'z i:;geﬁgtﬁlxiﬁws located at sites:

Clock domain at 80 bits | Mem: 1,024 x 80 -F2 (TxP) ’F1 (TxN)

148.5 MHz - D2 (TxP), D1 (TxN)

ARTIX-7 FPGA - xc7a35tcsg325-2
9
GTP reference clock

- differential pair - sites: Bé (p), B5 (n)

REMARKS:

1) The original design provided in the DEMO_MIC_A7_02-export.zip Vivado project does not include the EXOSTIV IP inserted.
2) The binary files provided as demo_mica702-3links.bit and demo_mica702-3links.bin include the EXOSTIV IP . The MICA board is provided pre-configured with these files.
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Start EXOSTIV Dashboard and load the reference project file

All project files used with the EXOSTIV Dashboard contains the settings of one EXOSTIV IP.

1. Start EXOSTIV Dashboard for Xilinx : .—I

E EXOSTIV Dashboard for Xilinx

File Tools Help

wEEHEH % ¥ ¥

ThM
EXOSTIV Reach. Store. Analyze.

J iy Open Project Knowledge Base
'E' Open an existing project. Online knowledge base.

Open Recent Project ((F‘ License

Open an recently used project. WV‘ \‘ Manage licenses.

2 |
)
t'_l\

Log Window

) Create Mew Project User Guide [ Getting Started
R ] ]
f ;:‘;‘:{d R PR Detailed information about EXOSTIV.

EX STIV

LABS
FPGA Debug Reloaded

Info : Welcome to EXOSTIV Dashboard for Xilinx v1.8.2

Info :

Info : License is activated, expiration : 2020-12-31 00:00:00
Info :

Logaing

Console

Mo flow defined [ vivado link 3§ [ EXOSTIV Probe 3§ [ FPGA link 3§

2. Onthe Welcome Screen, click on ‘Open Project’

3. Locate and load ‘demo_mica702-3links-1.9.1.epf’

https://www.exostivlabs.com
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The Dashboard opens on the Core Inserter ‘Link Configuration’ window. Please note that this example is based on the
‘netlist flow’.

[E) EXOSTIV Dashboard for Xilinx - D:/Projects/Xplarer/Hands-0n/Demo-MICA-3links_1.8.%/demo_mica702-3links-1.8.2.epf
File Tools Help
cEBlE % Y%

b
3 ) D> Capture D> D Insert >3 g:;g»a

Configuration EXOSTIV IP

FPGA Type
Family

Package

Part

Artix-7
sg325

Speed grade | -2

¥c7a35tesg325-2

Upstream Link

Transceiver bank | 216

Connector

= Connector type |HDMI =

Downstream Link

- ® Use I2Clink () Use transceiver link

MGT type e

| scpadagepn

MGT_TxPO [T

B soapsdegesm

MGT_TxP1 [F2

| SCL IfO standard |LVCMOS13 =

MGT _TxP2 o2

| SDA 1O standard |LVCMOS13 =

MGT_TxP3 B2

Reference Clock

Transceiver bank
MGT_REFCLK_P0
MGT_REFCLE_P1
Frequency (MHz)

Line rate {Gb/s)
Link rate (Gb/s)
PLL type used

5

O .-'-’ v 2. 5V re

[15

QPLL

EXOSTIV dock output []

Log Window

Info : Welcome to EXOSTIV Dashboard for Xilinx v1.8.2

Info

Info : License is activated, expiration : 2020-12-31 00:00:00

Info :

Info : Project file "D: /Projects/Xplorer Hands-On Demo-MICA-3links_1.8.x/demo_mica702-3links-1.8. 2.epf” loaded successfully.

Lagging

Console

Netist flow | Vivado link 3 | ExOSTIV Probe 3 | FPGAlnk 3¢

EXOSTIV IP configuration review

The 3 buttons on the top of the window show the flow for configuring EXOSTIV IP, run insertion and then use the
EXOSTIV Dashboard analyzer.

The steps required to configure and insert an IP are detailed from section ‘Creating a ‘netlist flow’ project with
EXOSTIV ' at page 19 below.

Debug

Capture > Insert I > o

Configuration EXOSTIV IP I

=~ ™ EXOSTIV Dashboard
Core Inserter

e

Clicking on the ‘Link Configuration’ and ‘Capture Configuration’ buttons switch the display and allow to check the
EXOSTIV IP configuration as defined in the demonstration project and loaded into the MICA demonstration board.

The overall settings match the description of Figure 4.
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E EXOSTIV Dashboard for Xilinx - D:/Projects/Xplorer/Hands-On/Demo-MICA-3links_1.8.x/demo_mica702-3links-1.8.2 epf — O x
File Tools Help
Ll B S, | O
g L— H H “b £ %
> > D > 2> D > 2> 2
Capture units (3 out of max. 16) Pattern
~ Pattern Triggering Data
Cnt Trigger unit type | Levels / Edges  Comparisons hd | Fifo depth 1024 A
Sine . .
Moise Bus operations ==, », €, »=, <=, <>, in range, out of range
Double dick to add Data Group Counter width Disabled - Number of data probes |16 out of max. 2048
¥ Video Sequencer Depth Disabled .
5DI Storage qualification O
Noise Number of pipes | Disabled -
Double dick to add Data Group
+ Video-Extended Sampling Clock
Vid-Extended |C|k |u
Double dick to add Data Group
Double dick to add Capture Unit
- Log Window
'é Info : Welcome to EXOSTIV Dashboard for Xifinx v1.8.2
8 |Info:
Info : License is activated, expiration : 2020-12-31 00:00:00
Info
& |Infa; Project file "D:/Projects/Xplorer /Hands-On/Demo-MICA-3links_1.8.x/demo_mica702-3links-1.8. 2.epf” loaded successfully.
=
(5]
Netlist flow | Vivado link 3€ | EXOSTIVProbe 3 | FPGA Ik 3§
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Switch to the EXOSTIV Dashboard Analyzer

The EXOSTIV Dashboard ‘Analyzer’ is used with the EXOSTIV Probe to sample and capture the internal nodes
connected to the EXOSTIV IP.

Once you have loaded the target FPGA with the instrumented configuration, access the Analyzer by clicking on the
‘bug icon’ lets you access the EXOSTIV Analyzer.

#

Alternatively, the Analyzer can be accessed by clicking on ‘Debug Design’ in the top tool flow in the Core Inserter.

Link Capture Insert Debug
‘ 222 Configuration 222 EXOSTIV IP 222 I Design I
s - - -

Connect the Probe

1. Connect the MICA board to the EXOSTIV probe
2. Power on the EXOSTIV Probe

®
3. Click on the ‘connect’ button in EXOSTIV Dashboard toolbar: &
4. Click on ‘Connect’

[E] EXOSTIV Probe Connection X

Probe found.
Press 'Connect’ to connect to the probe.
Press 'Close’ to continue without probe,

% Searching for devices... Connect

Once connected to the probe, EXOSTIV automatically attempts to connect the probe to the IP that is in the target
FPGA.

Info : Starting a link quality test for link 54...
Info : Link guality test succeeded.

Info :

Info : Connected to EXOSTIV IF|

Netlist flow | Vivadolink € | EXOSTIVProbe # | FPGAlnk

EXOSTIV Dashboard has found a valid
EXOSTIV IP in the target design and there is

EXOSTIV Dashboard is connected to A valid communication with it
the EXOSTIV Probe through USB

Remarks:
For the ‘FPGA link’ to be established, the EXOSTIV Probe must be able to:
1. properly communicate with an IP inserted in the target FPGA —and:

Rev. 1.0.7- April 17,2019 12
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2. check that the EXOSTIV IP inserted in the FPGA matches with the IP settings (CU, data groups, ...) as defined in
the project file. For instance, if a project file is used, that does not match the EXOSTIV IP inserted in the FPGA,
the communication will not be established and the EXOSTIV Dashboard Analyzer will not be usable.

To check if the EXOSTIV IP inserted in the target FPGA matches with the project settings, a unique identifier
(UUID) is programmed in the generated IP and read back with the EXOSTIV Probe. This UUID is also saved in the
project file when a new EXOSTIV IP is generated.

3. The MICA board is powered through the HDMI link. The power line of the HDMI link is enabled through the
EXOSTIV Dashboard menu: Tools > Menu

[8] options >
Vivado
Vivado Link Timeout 1 minute -
Capture Units Definition
Confirm removing capture unit
Confirm remaoving data group
EXOSTIV IP Insertion
Auto save project on IP insertion
On Application Close
Confirm dose
Save project file ]
Save wave configuration files ]
S
I| HDMI cable Setup
l Enahle HOMI output power
b e e e e e e e e - - - - -
Miscellaneous Settings
Digit grouping 5
Restore Defaults Cancel

To power on the MICA board, the project file must be loaded into the EXOSTIV Dashboard before attempting
to connect to the EXOSTIV Probe. When the EXOSTIV Dashboard connects to the EXOSTIV Probe through USB,
it first checks in the project settings if the HDMI cable should be used — and if the output power option is
selected. If it is the case, the power is enabled before the probe attempts to communicate with the EXOSTIV IP
loaded in the target FPGA.

Rev. 1.0.7- April 17,2019 13
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Run a simple capture

Select ‘Pattern’ capture unit tab

Select ‘Sine’ Data Group

Select ‘Stream to probe’ Transfer mode

Specify 1 as number of captures

Specify the following number of samples per capture: 1999872
Set trigger position to 1022

Click on ‘Run immediately’.

NoukwNpeE

u'—Hbj 4 o

Pattern Video Video-Extended 1. |
A ————————— |
Data Group Selection
[ = = == == == = o = = = = e = = = = == g
Sine 2. il
—1
7. =2 Capture Control ~
Data
———— =
Transfer mode Stream to Probe |
|
Mumber of captures |1 |'_ to 238 I
| 3.-6.
I Samples per capture 1024 |
|| samples per capture | 1999872 | 1,024 to 477,218,560 I
| Trigger I
|
Il Trigger position | 1022 |2 to 1,999,870 |
+ImuE EEE I IS S S S S S S S S S B S e S . ..
B
Stat= -

The data is captured, uploaded to the PC and encoded as waves. They appear in the waveform viewer.

B EXOSTIV Dashboard - C/Broects/Xplores/Hands-On/ Deme-MICA-inks/ demo_micaT02-dlinks.epf - 8 x

Fle Took: Help

=31 £ #
Patem  deo | Wideo-Extended
Data Group Selection "
IR %0 tquation Output Equation
= Signal Mame Operation
Sine v o
1 O
P Capture Control -
Data
Tankrmode  [shesmto robe
Humber of captures 1

(] use other capture unts

Trigger ) + % OR Equation

Cature sarpie

Auto Export Captures
Enable auta export [u]

[ us= other captre units:

Wave Viewer

= : 24 &€ B ay K Bl [Rysamin s

Log Window
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8. Right-click on the sine_data bus in the waveform window and change radix to ‘Analog’ to display
the digital sine wave as analog signal. Then do it again and select Color > Wave to change the
wave color. This is a simple example of how the wave can be formatted.

E Analog Wave Configuration X
Hex
Wave Information Radix
Unsigned
9 Number of bits 10 [ Binary
. = - v )
Set Height Binary Minimum value 0 Eex.adegmal
i nsigne
Analog Maximum value 1023 g
Swap bus
Cut Range Selection Wave Height
Copy Automatic Height in pixels 85
Minimum 0
Paste
Maximum 1023
Delete -

E Select Color x

Basic colors

I '
EEEEEENT
r»g_demo[0lu core/sine_Data[15..0] HEEEEENN]
Radix

A

Colors
L 1 I | s
Set HEight Pick Screen Color
Swap bus r—’ .
Custom colors Re 255 =
o o o [ - -
: Ble:
Licen Copy bn : 2020-01-01 00:00:0¢ [ o
Paste Add to Custom Colors HTML:
Proje lare/fpga /DEMO_MIC_AG
Delete Cancel
As a result the Sine Wave is displayed as analog format, and can be expanded bit by bit as well...
E EXOSTIV Dashboard - P:/Xplorer/hardware/fpga/DEMO_MIC_AT7_02/test/demo_mica702-3links.epf - X

File Tools Help
Sk % E %

Pattern Video Video-Extended

Wave Viewer

3 s Y QARL LA IE DO K D s

g_demo[0].u_
g_demo[0].u_cor
g_demo[0].u_cor
g_demo[0].u_cor
B g_demo[0].u_cor
g_demo[0].u_cor
g_demo[0].u_cor
g_demo[0].u_cor
g_demo[0].u_cor
g_demo[0].u_cor
g_demo[0].u_cor
g_demo[0].u_cor  Dats | Il 1111 | [ L 1111 || [l \|||
g_demo[0] u_cor 1] LI T I [N/ || LT
g_demo[0].u_cor - Dats | I I T Il I | T [
g_demo[0] u_cor | | [T/ [ 11 NI | NI
g_demol[0]. : Data[15.. | | | | T TTTT I [ [ [ [ [ [l NN EEERAR 1] |
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Run a burst capture with trigger
1. Select ‘Video' tab
2. Select ‘SDI’ data group
3. Set up a capture with e.g. 100 captures of 3584 samples
4. Position trigger at sample 2345
Fattern  Video  Video-Extended
Data Group Selection
sDI
20 2 8 % Capture Control
Data
Transfer mode |Strn.=_'an'| to Probe
Number of captures | 100 |1 to 133,152
Samples per capture 2048 -
Samples per capture | 3584 |2,048 to 4,771,840
Trigger
Trigger position | 2345] |2 to 3,582
Status
Status -
Capture
5. Go to the ‘trigger controls’ select the following pre-saved trigger equation:
16
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% o= K AND Equation
= Signal Name Operation
5 1 |:| g_dema[0] .u_core/sdi_valid == R
g
=
=
[y
] Use other capture units
o= 3 OR Equation
Signal Name Operation
1 q_demao[0].u_corefsdi_SOF == ¥ R
2 |:| g_demo[0].u_corejsdi_HElank == R -
[ ] Use other capture units
o . op Wi
6. Run the capture with trigger by clicking on the ‘>|” button:
- x

[®] video - Wave Viewer

Wave Viewer

X AL ﬂﬂ K A |any transiton ~

0
UL UL

TEEBEAN

LL!HmlTLL
IR RAENE

IETTEINATEE
HSLEITELE

[T T \iIU

T
T AR
FILSLEN B0

RATEN TS 10

K1l

NI [N HATEN TS I UTTE I Hil

(A EICA(IEATIN]]

’gidemn[ﬂ] uicn

7.

8.

To change the wave formatting, click on the ‘load wave format’ button :

Locate an select file ‘sdi.xml’, open, then zoom...

Rev. 1.0.7- April 17,2019
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[E] Load Configuration File *
N « Projects » Xplorer » hardware » fpga * DEMO_MIC_A7 02 » Demo-MICA-3links » v D Search Demo-MICA-3links »
Organize = New folder = [ @
svn 2 MName Date modified Type Size
o board demo_mica702-3links File folder
v fpga | entxml XML Document 2KB
@ ac701_hfh_eeprom _| noisexml XML Document 5KB
@ aci0l_ibert | rmd.xml XML Document 2KB
B common | sdixml AML Document 5KB
@ DEMO_D1 | sdi-extxml XML Document 9KB
@ DEMO_01_local160203
& DEMO_03
& DEMO_MIC_A7 01
o DEMO_MIC_A7 02
Dema-MICA-3links
——— e W
File name: | sdixml v| Configuration Files (*.xml) -

[H] video - Wave Viewer

Wave Viewer

| P b LA G 444 € BB K B [aywaston -

1

i SOF
i_VBlank

0].u_core/sdi_B[9..0]
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Creating a ‘netlist flow’ project with EXOSTIV Dashboard

In this section, we’ll describe how to create a ‘netlist flow’ project from zero using EXOSTIV Dashboard.
It shows how to configure an IP and insert it into the target design with EXOSITV Dashboard Core Inserter.

In this section, we’ll use the MICA board reference design, Xilinx Vivado and the EXOSTIV Dashboard.

Start Vivado and create a new netlist flow project
Xilinx Vivado version 2015.4 or newer must be used. The free Webpack version is sufficient for this demonstration,
as the Artix-7 FPGA device mounted on the MICA board is supported with this version.

1. Load the demonstration project ‘DEMO03’
4 Vivado 2015.4

File Flow Tools Window Help

VlVADO' Productivity. Multiplied.

Quick Start
I
|

‘_/_!t\ P

B el
|

Create New Project

;_.

Open Praoject I Open Example Project

Tasks
¢ Open Project >
Look in: demo_03 hd ? ﬁ %,1 4 0 l.j X E ‘
o demo_03.cache Recent Directories
“:'ﬂ dermno_03.hw = P2 f¥plorer fhardware ffpga/DEMO_MIC_A7_02 - export/impl -
Recent Items demo_03.runs File Preview
demao_03.sim
Y demo_03.cpr File: demo_03.xpr
- Directory: P: Xplorer hardware,fpga/DEMO_MIC_A7_02 - exportjfimpl/demo_03
Created: Today at 11:31 AM
Desktop Accessed: Today at 16:31PM
Modified: Today at 16:32 FM
Size: 23.4KB
@ Type: Vivado project
= Version: Vivado v2016.2
Documents Owner: 8pidtistfrederic
This PC
e s
Files of type: | yivado, PlanAhead, and ISE Project Files (.xpr, ppr, xise) ~ Cancel

Rev. 1.0.7- April 17,2019
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2.

In Vivado, open ‘Synthesized Design’

¢ demo_03 - [P:/Xplorer/hardware/fpga/DEMO_MIC_AT 02 - export/impl/demo_03/demo_03.xpr] - Vivado 2016.2 X
Fle Edit Flow Tools Window Layout View Help
3 D P ¥ B X ZE S |SoefautLayout - write_bitstream Complete
Flow Navigator 7« Project Manager - demo_03 ? X
azs Sources 0O % T Project Summary X 7o X
Al o= e &
N pg G J 3] ~
4 Project Manager = “ B Project Settings
== Design Sources (5
4% Project Settings 40 demo 03 N - RTL (¢ h) (7 Project name: demo_03
% Add Sources i[5 Coeffident Files (4) Project location: P /Xplorer fnardware ffpga/DEMO_MIC_A7_02 - exportjimpl/demo_03
[
Constraints (3 §
Language Templates B Simulation Sources (5| Product famiy:
L 1P Catalog Project part:
Top module name:
4 [P Integrator Target language:
J Create Block Design Hierarchy | TP Sources | Libraries | Compile Order Simulator language:
Open Block Design - -
Properties 7 _ 0O X Synthesis Implementation
Generate Block Design =
Status: & Complete Status: +f Complete
4 Simulztion Messages: (1) 649 warninas Messages: s
43 Simulation Settings Active run: sunth 1 Active run: imol
([l Run Simulation Part: Xe7a3stesq325-2 Part: XCTa3Stesga25-2
Strategy: ado Swnthesis Defaults Strategy: Vivado Implementstion Default
4 RTL Analysis
Incremental compile: Mone v
1} Elaboration Settings e >
[5 Open Elaborated Design
Design Runs ?_ 0w x
4 Synthesis A Name Constraints Status WNS TNS WHS THS TPWS FaledRoutes LUT FF BRAM URAM DSP St
43 Synthesis Settings Z B+ synth_1 (= constrs_1 synth_design Complete! 724 959 (]
Run Synthesis P~  impl_1 constrs_1 write_bitstream Complete! 0829 0.000 0.05 0.000  0.000 0 73 107 21 0 0
r g e s I = [ Out-of-Context Module Runs
[8= Open Synthesized Design o blk_mem_w256_r8_synth_1 bl _mem_w256_r8  synth_design Complete! 0 0 4 0 0
— —-— + ck_gen_synth_1 dk_gen synth_design Complete! 0 0 0 0 0
4 Implementation + ck_video_synth_1 dk_video synth_design Complete! 0 o 0 0 0
3 Implementation Settings + rom_sine_synth_1 rom_sine synth_design Complete! 0 0 0 0 0
[ Run Inplementation + rom_sine_1021_synth_1 rom_sine_1021 synth_design Complete! 00 0 0 0
. % + rom_sine_51b_T4111_synth_1 rom_sine_51b_T4111 synth_design Complete! 2 53 11 0 0
[5* Open Implemented Design + rom_sine_67b_T2039_synth_1 rom_sine_67b_T2039 synth_design Complete! 0 &7 3 a 0
d Deb < 4
4 program and Debug =
v | Td Console | © Messages | [ Log | [ Reports', 3» Design Runs
£2% Bitntrasm Satinas
After some time, the synthesized reference design is loaded into Vivado.
# demo_03 - [P:/Xplorer/hardware/fpga/DEMO_MIC_A7 02 - export/impl/demo_03/demo_D3.xpr] - Vivado 2016.2 - X

Fle Edt Fow Took Window
2 &
!, 4
Flow Navigator
AT =
4 Project Manager
3 Project Settings
(5% Add Sources
¢/ Language Templates
£F 1P Catalog
4 IP Integrator
7 Create Block Design
Open Block Design
Generate Block Design
4 Simulation
4% simulation Settings
() Run Simuiation
4 RTL Analysis
4f% Elaboration Settings
[5* Open Elsborated Design
4 Synthesis

13 Synthesis Settings
& Run Synthesis

Synthesized Design

£, Constraints Wizard

4, Edit Timing Constraints
5% Set Up Debug

(% Report Timing Summary
1L, Report Clock Networks
[ Report Clock Interaction

[*_Danort Mathadalnm:

Layout View

L L)

Help

&

«

]

Q6% L

25 Default Layout

Synthesized Design - synth_1 | xc7a35tesg325-2 (active)

e

etist

< H|E

3 demo_03 N

-5 505808

Nets
Leaf Cells (1
g_demo[0].u_core

u_reset 1
u_shuffle_sync
u_time
u_vid_mmem
u_vidrst t

£ Sources . [} Metlist

Properties

%

Tcl Console
INFO:

=
2¢)

e}
=

INFO:

[Project 1-538] Using original I® XDC
[Project 1-538] Using original I® XDC
[Project 1-538] Using original I® XDC

write_bitstream Complete

? X
200 x

constraints instead the XDC
constraints instead the XDC
constraints instead of the XDC

constraints in

constraints in
constraints in

dep 'p:/Xplorer/hardware
dep 'p:/Xplorer/hardware |
dep 'p:/¥plorer/hardware/fpga/DEMO_MIC_A7_02
Parsing XDC File [p:/Xplorer/hardware/fpga/DEMO_MIC A7_02 - export/src/ip/clk_video/clk_video_late.xdc] for cell 'u_vid mmem/inst’
Finished Parsing XDC File [p:/¥plorer/hardware/fpga/DEMO
[Cpt 31-138] Pushed 0 inverter(s) to 0 load pin(s).
[Project 1-111] Unisim Transformation Summary:

No Unisim elements were transformed.

) MIC_A7_02 - export/src/ip/clk_video/clk_video_late.xdc]

700 %
ga/DEMO_MIC_AT_02 A

r cell "u_vid_mmem/i
v

2 Tcl Console | & Messages

E Log

2 Reports | 3> Design Runs

Start EXOSTIV Dashboard

Rev. 1.0.7- April 17,2019
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4. Inthe welcome screen, click on ‘Create New Project’

[E EXOSTIV Dashboard for Xilinx - O X

File Tools Help

wEHH % %

E)(OS-I-I\/.rM Reach. Store. Analyze. EX STLIM

FPGA Debug Reloaded

Create Mew Project User Guide / Getting Started

I 7\ |I| ;:\;:zd R B STy I Detaled information about EXOSTIV,

J iy Open Project Knowledge Base

! Open an existing project. Online knowledge base.

Open Recent Project License

e @) ==
— Open an recently used project. W’ \. Manage licenses,

A &
—_

Log Window

Info : Welcome to EXOSTIV Dashboard for Xifinx v1.8.2

Info

Info : License is activated, expiration : 2020-12-31 00:00:00
Info

Lagging

Console

Mo flow defined [ Vivado link 3 [ EXOSTIV Probe 3§ [ FPGA link 3§

The ‘Create New Project’ window appears, prompting to select the desired flow (Netlist flow or RTL flow)

[E] Mew Project ? x

Create New Project

Type Metlist IP insertion ~
The EXOSTIV IP is configured and inserted in the target design netlist.
The target design must be loaded after synthesis in the FPGA vendor tool.
EXOSTIV Core Inserter is used to select the nodes to be connected to the EXOSTIV IP.
EXOSTIV IP wil be generated, synthesized and connected to the target netlist.

Implementation (place & route) and bitstream generation can optionally be started from EXOSTIV Dashboard.

MNarme |myr1ewprcject |

Create in |C:,|'Projects | I Browse... |

Cancel Create
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- Select ‘Netlist IP Insertion’ from the type drop-down box.
- Specify new project name and pick a location.
- For permission issues reasons please do not create project in Program Files (x86) or Program Files directory.

The ‘Link Configuration window’ of the core inserter appears.

[B)| EXOSTIV Dashboard for Xilinx - C:/Users/frede/new_project.epf - O X

File Tools Help

sEBHkE % %%

Li Capture Insert Debug
Configuration 222 Configuration > 2> 2 EXOSTIV IP > 2> 2 Design
FPGA Type Connector
Family Artix-7 - Defense-grade hd Connector type |HDMI -
Package 5325 hd
Speed grade | -11 hd
Part xq7a50tcs325-11 -
Upstream Link Downstream Link
Transceiver bank 216 - ® Use12Clink () Use transceiver link
PEEE e | scpsdagepn
weT RO 2 O soapedecern
MGT_TxP1 F2 O 5CL 1/0 standard |LVCMOS33 A
MGT_TxP2 02 | SDA IfO standard | LVCMOS33 -
MGT_TxP3 B2 |
Reference Clock
Transceiver bank 216 v
MGT_REFCLX_Po
v fercuc 1 0
Frequency (MHz)
Line rate (Gb/s)
Link rate (Gb/s)
PLL type used QPLL
EXOSTIV dock output []
- Log Window
:
5
o
o
£
=]
5]

Metiist flow | Vivado link 3 | EXOSTIVProbe 3 | FPGAlnk ¥

Using the Core Inserter

Overview

To access the ‘Core Inserter’, click on the following icon in the main toolbar:

Inserting the EXOSTIV IP requires 3 successive steps:
- Step 1: Link Configuration

- Step 2 : Capture Configuration

- Step 3 : Run Insertion

These 3 steps are accessible through the top flow overview in the EXOSTIV Dashboard window

Link Capture Insert Debug
L 222 Configuration 222 EXOSTIV IP r 2 2 Design

LABS

Rev. 1.0.7- April 17,2019
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Step 1: Link Configuration

This step defines the characteristics of the target FPGA and of the interface between EXOSTIV IP and EXOSTIV Probe.
The information required to complete this step depends on the target FPGA and the target FPGA board. For this
hands-on session, we’ll use the MICA board from Exostiv Labs. Please refer to the MICA 702 board user’s guide for a
details (https://www.exostivlabs.com/files/documents/Demo%20Kit%20User's%20Guide%20-%20MICA702.pdf).

Please set up as follows:

1. FPGA Type
FPGA Type
Family Artin-7 hd
Package 50325 hd
Speed grade | -2 hd
Part xc7a35tecsg325-2 7

2. Connector : HDMI, as we’ll use the HDMI type of connection between the MICA board and EXOSTIV Probe
Connector

Connector type |HDMI =

3. Upstream link: this setting defines the location of the used gigabit transceivers on the FPGA package. In this
case, we'll use the transceivers connected to the micro-HDMI on the MICA board. They are at sites H2, F2 and

D2 of bank 216.

Upstream Link

Transceiver bank | 216 -
MGT type \GTP |
MGT_TxPO  |H2 |~
MGTTPL  |F2 |
MGT_TP2  |D2 |~
MGT_TwP3 B2 [l

4. Downstream link: this setting defines the location of the 2 pins connected to the micro-HDMI connector used
for the downstream ‘12C-like’ link used to configure EXOSTIV IP at run time. SCL and SDA are respectively at sites
M2 and M1 of the Artix-7 FPGA package. The 1/0 standard is LVCMOS18.

Downstream Link

(® Use I2Clink () Use transceiver link

SCL package pin | M2 v|
SDA package pin | M1 v|
SCL 1/0 standard |LVCMOS18 -
SDA 1/0 standard |LVCMOS18 -
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5. Reference Clock: this defines the pin input of the reference clock used for the transceiver used for EXOSTIV, as
well as its frequency (100 MHz). From the frequency, we can choose the link rate setting. We choose the
maximum link rate available for this frequency / FPGA / EXOSTIV Probe model, that is 5 Gbps.

Reference Clodk

Transceiver bank 215 w7
MGT_REFCLK PO |D& O
MGT_REFCLK P1  |B& |

Frequency (MHz) | 100 | g
Line rate (Gb/s) 5 -
Link rate (Gb/s) 15 |
EXOSTIV dodk output [

Here is an overview of the ‘Link Configuration’ for this example:

E EXOSTIV Dashboard for Xilinx - D:/Projects/Xplorer/Hands-On/Dermo-MICA-3links_1.8.x/demo_mica702-3links-1.8.2.epf - O X
File Tools Help
0 5 H H B W ¥
220 cormemen >0 o > o
FPGA Type Connector .
Family Artix-7 4 Connector type |HDMI 4
Package csg325 hd
Speed grade | -2 hd
Part xc7a35tcsg325-2 hd
Upstream Link Downstream Link
Transceiver bank | 216 - (®) Use 12Clink (O Use transceiver link
MGT type e | SCL package pin
MGT_TxPO  |H2 |& SDA package pin
MGT_TxP1 [F2 |4 SCL IO standard | LVCMOS18 -
MGT_TxP2 b2 |= SDA 1/0 standard |LVCMO518 A
MGT_TxP3 B2 O 0 low 2.5V re /
Reference Clock
Transceiver bank 216 =
e —
MGT REFCLK PL
Frequency (V42 v
Line rate (Gb/s) 5 4
Link rate (Gb/s) [15 |
PLL type used QPLL
EXOSTIV dock output []
w
i Log vindow
'é Info : Welcome to EXOSTIV Dashboard for Xilinx v1.8.2
. %RE License is activated, expiration : 2020-12-31 00:00:00
;g Effs Project file "D:/ProjectsXplorer Hands-0n/Demo-MICA-3links_1.8.x/demo_mica702-3links-1.3. 2.epf” loaded successfully.
[=
S
Netlist flow | Vivado link 3 | EXOSTIVProbe 3 | FRGAInk 3§
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v" LINK CONFIGURATION: DONE !

To save the project:

Step 2 : Capture Configuration

This part of the flow defines the characteristics of the EXOSTIV IP core — namely:
- The capture units and their features:
o  Trigger resources
o Enable/ Disable storage qualification

o  FIFO depth
o  The sampling clock for each capture unit
(o)

- The data groups for each capture units and the signals from the target design that are part of each data group

[E] EXOSTIV Dashboard - C:/Projects/mynewproject.epf — O X

File Tools Help /

Link Capture Insert
>0 >0 oS >

Capture units (1 out of max. 16) Capture Unit 1
b Capture Urit 1 | Triggering Data
“DataGioup T Trigger unit type | Levels { Edges 4 | Fifo depth 1024 7
Bit operations X, 0,1, R,F, BN Number of data groups | 1 out of max. 16
Bus operations == b fd b ;
M ir:] 0 out . 2048
Counter width Disabled - SeeeSiCES RS [ D
Sequencer Depth Disabled v
Storage qualification O
Mumber of pipes | Disabled 4
mpling Clack

[\ o

Select capture unit to seg its main features

Log Window
Info : License is activated, expiration : 2020-01-01 00:00:00 ~
Info :
Info : Project file "C:/Projects/Xplorerhardware /fpga/DEMO_MIC_A7_02{testMica-3links-v 1. 5/demo_mica702-3links.epf” loaded successfully.
Info : Project file "C: /Projects/mynewproject.epf” loaded successfully.

Netlist flow | Vivado link 3€ | EXOSTIVProbe 3 | FPGA Ik 3§
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For ‘Capture Unit 1’, select the following:

1. Trigger unit type: Levels / Edges / Comparisons
Fifo Depth : 1024
Leave the other settings as they are.

Click on the data group name to define or see the connected nodes
Double-click on the Data Group name to change it. Change it to ‘Sine’.

ouewN

Double-click on the Capture Unit name to change it. Change it to ‘Pattern’.

EX STIV

LABS

E EXOSTIV Dashboard - C:/Projects/mynewproject.epf

File Tools Help

= [l . i
HBEBEE % ¥ ¥
Link Capture Insert
Configuration > 22 > 22 EXOSTIV IP

> > e

Capture units (1 out of max. 16) Data Group 1
 Capture Unit 1 Edit Probes

Data Group 1

Signal Names

Select data group to [define / see connected nodes

Data Trigger

Log Window

Info : License is activated, expiration : 2020-01-01 00:00:00

Info :

Info : Project file "C:/Projects/Xplorer hardware ffpga/DEMO_MIC_A7_02/test/Mica-3links-v 1. 5/demo_mica702-3links.epf” loaded successfully.
Info : Project file "C:/Projects/mynewproject.epf™ loaded successfully.

Netist flow | Vivado link 3 | ExOSTIVProbe 3 | FPGAlnk 3

Capture units (1 out of max. 16)

* Pattern E
Data Group 1 .
I

Rev. 1.0.7- April 17,2019
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[B] ExOSTIV Dashboard - C:/Users/frederic/new_project.epf - O X
File Tools Help
g = 3 | 9
GEHH % ¥ %
Link Capture Insert Debug
>0 >3 oS >3
Capture units (1 out of max. 15) Data Group 1
“ Pattern Edit Probes
Signal Names Data Trigger
< >
Log Window
Info : ~
Info : Probe disconnected.
Info : Project file "C: /ProjectsfXplorer Hands-On/Demo-MICA-3links fdemo_mica702-3links. epf™ written successfully.
Infa : Project file "C: /Usersffrederic/new_project.epf™ written successfully.|
v

Metlist flow | Vivado link 3§ | EXOSTIV Probe 3 | FPGAlink %

7. We now have to connect EXOSTIV Dashboard to Vivado, in order to select the nodes to be observed.
Switch back to Vivado and click on ‘EXOSTIV Dashboard’ shortcut in the main toolbar.

¢ demo_03 - [P/ Xplorer/hardware/fpga/DEMO_MIC_AT_02 - export/impl/demo_03/demo_03.xpr] - Vivado 2016.2

File Edit Flow Tools Window Layout View Help

EEonoBRB XA DD NG D OH K XL G Lokl - W RN E®
| Synthesized Design - synth_1 | xc7a35tcsg325-2 (active)

— e W

Floww Mavigator 7w

G e

Kioakios

8. In the ‘EXOSTIV Dashboard Launcher’ window, select the running instance of the EXOSTIV Dashboard and click
on ‘Link to Vivado’. This establishes a link between Vivado and EXOSTIV Dashboard.

E EXOSTIV Dashboard Launcher

Link to Vivado Bring To Front Mew Dashboard Location Metwork - Query

Host Name IP Address Local Pid Project File
Bpiclt15 192.168.0.8 yes 7963 P:/Xplorer/hardware/fpga/DEMO_MIC_AT_02/test/dema_mi...
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Info : Replied to Vivado guery packet.

Info : Received link to Vivado request.

Info : Successfully connected to Vivado.
Info : Admowledged link to Vivado request.|

Netlist flow | Vivadolink + | EXOSTIVProbe 3 | FPGAlnk 3¢

9.

In EXOSTIV Dashboard, select the ‘Sine’ data group and click on ‘Edit Probes’

EX STIV

LABS

E EXOSTIV Dashboard - P:/Xplorer/hardware/fpga/DEMO_MIC_A7_02/test/dermo_mica702-3links.epf

File Tools

Help

¥ o

s

p 2

Link
>

Capture units (1 out of max. 16)

¥ Pattern Edit Probes

Signal Names

Data Trigger

10. From the ‘Connect Probes’ window, browse the design and select the signal ‘u_demo/sine_Data[15:0]

Connect Probes

Design Hierachy

v demo_03_N
v g_demo[0].u_core
» u_color
» u_noisy
u_noisy_2
u_pericd
> u_ram
u_rnd
» u_roml
> u_romd
u_sample
u_shuffle_sync
» u_sine

U WIS

Filter | ., sine_d

Found Signals

sine_Data[3]_i_1_n_0 ~
sine_Datal4]_i_1_n_0
sine_Data[3]_i_1_n_0
sine_Datal6]_i_1_n_0
sine_Data[7]_i_1_n_0

sine_Data[8]_i_1_n_0

sine_Data[9]_i_1_n_0

sine_Data[10]_i_1_n_0
sine_Data[11]_i_1_n_0
sine_Data[12]_i_1_n_0
sine_Data[13]_i_1_n_0
sine_Data[14]_i_1_n_0

> sine_Data[15..0]
sine_Data[15]_i_2 n_0 W

Select

MNumber of probes : 16

i«

Data Signals

g_demo[0].u_core/sine_Data[15..0]

Click on arrow to place signal in

the ‘Data Signals list’

Cancel | | Done

11. If necessary, change the signal filter by clicking on the magnifier icon:
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Connect Probes

sine_Data[11]_i_1_n_0
sine_Data[12]_i_1_n_0
sine_Data[13].i_1_n_0
sine_Data[14]_i_1_n_0
> sine_Data[15..0]
sine_Data[15]_i_2_n_0

Design Hierachy
v demo_03_N ~
v g_demo[0].u_core
> u_color
7 u_noisy
u_noisy_2
u_period
> u_ram
u_rnd
> u_roml
> u_rom2
u_sample
>
v
Fiter [ sine d
Found ¥ Allsignals T s
st B ~ g_demo[0].u_core/sine_Data[15..0]
sil
i ~  Plain text
sil Plain text with wildcards
sit Regular expression
sil
sil Case sensitive
sine_Data[TuCi T AU

Mumber of probes : 16

12. Select ‘Pattern’ capture unit and click on the “...” button to define the capture unit’s sampling clock:

/

E EXOSTIV Dashboard - C:/Projects/mynewproject.epf
File

EHH % %%

Tools  Help

Ca
ot 20 >3 >>
= Captusa.unils (Lauofmar. 16 ‘
Pattern Triggering Data
- e e ==
Trigger unit type ELevels | Edges [ Comparisons = i Fifo depth 24
Double dick to add Data Group " .
i e Bit operations X, 0, 1,R,F,B,N Number of data groups
Double dick to add Capture Unit Bus operations ==, », €, »=, <=, <>, inrange, out of range
X . MNumber of data probes
Counter width Disabled o
Sequencer Depth Disabled -
Storage qualification O
Mumber of pipes | Disabled hd
) Sampling Clock I —
:
| )
—
Log Window
Info : Replied to Vivado query packet, -
Info : Received link to Vivado request.
Info : Successfully connected to Vivado.
Info : Acknowledged link to Vivado request.|
v
Netlist flow | Vivado link % | EXOSTIVProbe 3 | FPGAlnk 3¢
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13. Select ‘demo_03_N/CIK’, bring it to the ‘Clock signal’ box with the ‘>" and click on ‘Done’.
Connect Probes
Design Hierachy
v demo_03_N
g_demo[0.u_core
u_clk
u_reset
u_shuffle_sync
u_time
u_vidrst
u_vid_mmcm
Filter | ., |
Found Signals Clock Signal
Clic |k |
SysClk
wid_Clk
&
Cancel Done
14. Set up 2 additional capture units, with the parameters of the table below (or load the reference project file
‘demo_mica702-3links.epf’ if you want to skip this step)
Name Trigger unit type Storage Number | Fifo Number | Number | Sampling
qualification | of pipes | depth | of data | of data | Clock
groups probes
cul Pattern Levels/Edges/Comparisons NO Disabled | 1024 3 16 Clk
cu2 Video Levels/Edges/Comparisons NO Disabled | 2048 2 46 vid_Clk
Ccu3 Video- Levels/Edges NO Disabled | 1024 1 80 vid_Clk
Extended
Capture Data Nodes Data Trigger
Unit group
Ccu1 Cnt g_demo[0].u_core/Cnt[15..0] YES YES
‘Pattern’ Sine g_demo[0].u_core/sine_Data[15..0] YES YES
Noise g_demol0].u_core/Rnd[15..0] YES YES
CU2 ‘Video’ | SDI g_demol0].u_core/sdi_SOF YES YES
g_demo[0].u_core/sdi_VBlank YES YES
g_demo[0].u_core/sdi_HBlank YES YES
g_demol[0].u_core/sdi_Valid YES YES
g_demo[0].u_core/sdi_LN[11..0] YES YES
g_demol[0].u_core/sdi_R[9..0] YES NO
g_demo[0].u_core/sdi_G[9..0] YES NO
g_demo[0].u_core/sdi_B[9..0] YES NO
Noise g_demo[0].u_core/vid_Sine[15..0] YES YES
g_demo[0].u_core/vid_Noise[17..0] YES NO
g_demo[0].u_core/vid_Addr[9..0] YES NO
CU3 ‘Video- | Vid- g_demo[0].u_core/sdi_SOF YES YES
Extended’ Extended | g_demo[0].u_core/sdi_VBlank YES
g_demo[0].u_core/sdi_HBlank YES
g_demol[0].u_core/sdi_Valid YES
g_demo[0].u_core/sdi_LN[11..0] YES
g_demo[0].u_core/sdi_R[9..0] NO
g_demo[0].u_core/sdi_G[9..0] NO
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g_demo[0].u_core/sdi_B[9..0] NO
g_demo[0].u_core/vid_Sine[15..0] NO
g_demo[0].u_core/vid_Noise[17..0] NO

v' CAPTURE CONFIGURATION: DONE !

(! Don’t forget to save your project !)

Step 3: Run Insertion

This part of the flow executes the following:
- IP configuration checks
- EXOSTIV IP synthesis with Vivado
- EXOSTIV IP insertion in the target FPGA netlist
- Additional constraints generation

- Instrumented design implementation and bitstream generation.

1. Click on ‘Insert EXOSTIV IP’

[B] EXOSTIV Dashboard - C:/Projects/mynewproject.epf - O X

File Tools Help

EHEH % &%

Link Capture Insert Debug
Configuration 222 Configuration 222 EXOSTIV IP 222 Design
-— e e e = .

Insert EXOSTIV IP 1_’- Use this button to start the IP generation and insertion process

Configuration Output

Vivado installati n’uldJ |C:J’mdf)<i|inx,|'\ﬁvadaf2016.2¢bin | I EXOSTIV IP instance name |exi_top
- e eem s s = - s e =
Use IP cache Manage Cache
Progress
-

Checking configuration

The path to the Vivado executable must be specified

Starting Vivado shell . : . .
before starting the IP generation/insertion.

Creating debug core project
Configuring debug core =
Generating memories Specify the name of the EXQSTIV IP instance
Synthesising debug core =

Inserting debug core

Connecting probes

Generating constraints

Design rules check

Implement design timpl_1 v

[] Generate bitstream

Log Window
Info : Replied to Vivado query packet. -
Info : Received link to Vivado request.
Info : Successfully connected to Vivado.
Info : Acknowledged link to Vivado request.|
v

Netlist flow | Vivada link % | EXOSTIVProbe 3 | FPGAlink 3¢

2. Enable Implementation and select ‘impl_1" from the drop down list:
Select ‘Implement Design’ and ‘Generate bitstream’.
3. Click on ‘Insert EXOSTIV IP’ button.

Insertion running ... and completed.
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E EXOSTIV Dashboard - C:/Projects/Xplorer/Hands-0On/Demo-MICA-3links/demo_mica702-3links.epf - O X

File Tools Help

. Cancel Insertion

Configuration Qutput

Vivado installation folder |C:/cad pilinVivads/2016.2/bin |u EXOSTIV IP instance name |exi_top

Manage Cache

Use IP cache

Progress

Checking cenfiguration Done (0:00:02) _
Starting Vivado shell Done (0:00:07) _
Creating debug core project Done (0:00:01) _
Configuring debug core Done (0:00:00) _
Generating memories 0:00:00 _

Synthesising debug core =

Inserting debug core -

Connecting probes =

Generating constraints -

Design rules check -

Generate bitstrearm

Log Window
Info : INFO: [IP_Flow 19-234] Refreshing IP repositories ~
Info :
Info: ‘INFO: [IP_Flow 18-1704] No user IF repositories specified
Info:

Netlist flow | Vivadolink « | EXOSTIVProbe ¥ | FPGAInk 3§

E EXOSTIV Dashboard - C:/Projects/¥plorer/Hands-On/Demo-MI|

3links/demo_mica7l

links.epf — O s

File Tools Help

> Insert EXOSTIV IP

Configuration Output

222 222 222

Vivado installation folder ‘C:j’ad,’X\lmevadoﬂOlﬁ.Z}bin |u EXOSTIV IP instance name |exi_top

Progress

Checking configuration Done (0:00:02)

Starting Vivado shell E EXOSTIV Dashboard x Done (0:00:07)
Creating debug core project Done (0:00:01)

o Implementation completed successfully. Done (0:00:00)
one (0:00:

Configuring debug core
Generating memories Done (0:00:03)

Synthesising debug core III Done (0:03:39)

Inserting debug core Deone (0:00:13)

Connecting probes Done (0:00:03)
Generating constraints Done (0:00:18)
Design rules check Done (0:00:03)
Implement design Done (0:04:14)

Generate bitstream

Log Window
Info : Running route_design... ~
Info : Running write_bitstream. ..
Info : write_bitstream Complete!
Info : Implementation completed successfully.|

Netlist flow | Vivado link % | EXOSTIVProbe 3¢ | FPGA link 3
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Click on ‘OK’ at prompt to save the project.

[B] Auto Save Project >

The project file must be saved when EXQSTIV IP is inserted.
This ensures a project file is uniquely linked to the inserted IP.

[ ] Automatically save the project file.

| Cancel || QK
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We can check that ‘exi_top’ was inserted into the design if you open the ‘design implementation’ in Vivado

(Don’t save when prompted to save synthesized design):

Bitstream Generation Completed *

'_0_‘ Bitstream Generation successfully completed.

Mext

(@ il e

() View Reports
() Open Hardware Manager

() Generate Memory Configuration File

[ Don't show this dialog again

Cancel

4 demo_03 - [Ps/Xplorer/hardware/fpga/DEMO_MIC_AT 02 - export/impl/demo_03/demo_03xpr] - Vivado 2016.2

Fle Edt Flow Tooks Window Layout View Help
3, 2 # P> BHGHQH K L S [Soefutlayput = ©
Flow Navigator 7« ! d Design - impl_1 | xc7a35tcsg325-2 (actiy,

- X

write_bitstream Complete

]
A& =

Netist 0w X T Project Summary X | § Device X
MEET=
o H] |
4 Project Manager
3 demo_03 N
13 Project Settings 5.5 Nets (292
&Y Add Sources 55 Leaf Cels (165
- B
¥ Language Templates i
£F 1P Catalog e
i
4 TP Integrator :
7 Create Block Design &
Open Block Design ) (2] u_vidrst (r
Generate Block Design
4 Simulation
4% simulation Settings
() Run Simuiation
& Sources 1} Hetlist
4 RTL Analysis
4 Elaboration Settings Cell Properties ?_ 0w X
o[
[5* Open Elsborated Design - |
exi_top
4 Synthesis ~
1f Synthesis Settings e exi_top
 Run syt Reference name:  exi_top
un Synthesis
Type: Others
]
4 [ synthesized Design Numher of rell ning: 247 hd
& A
iy Constraints Wizard General | Properties | Statistics | Nets | Cell Pins | Children

? X
X

£, Edit Timing Constraints

" Timing - Timing Summary - impl_1
¥ SetUp Debug i LA

el
3 Report Timing Summary AT Ee=>2 § InterClock Paths

+ |3 P P DS
1L, Report Clock Networks (TN Thie e = covad rannrt -
Timing Summary - impl_1
51 Report Clock Interaction = .
o - |9 Td Console | © Messages | [ Log | 2 Reports | ) Package Pins | 3> DesignRuns', (3 Timing
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¢4 demo_03 - [P:/Xplorer/hardware/fpga/DEMO_MIC_A7 02 - export/impl/demo_03/demo_03:xpr] - Vivado 2016.2 - X
Fle Edt Flow Took Window Layout View Help Q- Search commands
B OORR XS PP NG IOBK LG Bt - |X @ H G write_bitstream Comlete
Flow Navigator 2 «| | Tmplemented Design -impl 1 | xc7a35tesg3252 (sctve) ? X
T pag
i etiet ? — O x| [E project Summary X [ Device X [ 2] Schematic X [ 4] ic (2) X p oL
~ = EFH
71Cels 64LOPorts  392Nets
4 Project Manager 25} Bl ells ‘or e
oject i i demo_03_N time_tick_out_reg ~
4} Project Settings B Nets (332) N -
Add Sources 15 Leaf Cells (165)
5] & ex_top (2_top) a  lime_tck_out OBUF inst
' Language Templates & Nels (239)
{F 1 Catalog [T i_exi_top_core (exi_top_core) : OBUF
g_demo[0].u_core (demo_03_core)
[T u_ck (dk_gen)
a X
[P Integrator [E u_reset (reset_sync) S B
¥ Create Block Design {3 u_shuffie_sync (resync_pipe)
¥ Open Block Design (T u_time (TimeBase) ]
(5] u_vid_mmem (clk_vido) =
& Generate Blodk Design (8] u_vidrst (reset_sync_2) M —
4 Simulation ™
% simulation Settings | i
() Run Simuiation exi £ TX 1 obuf n
& || oo
£ Sources ., [3] Netlist
4 RTLAndyss | e + EouF
43 Elaboration Settings e e O 20w x| = 5120 91 TX 0 otul_n
> % Open Elsborated Design - " R g& J Saur
[l exi_top _ exi_top_gt_TX 2_obuf n
4 Synthesis ~ _ =0
45 Synthesis Settings Fem= =x_top OBUF
Refer :
@ Run Synthesis s ek oot TX O obulp
Type: Others.
4 SRiietzdbean Numher nf rell ning: 247 g -
i, Constraints Wizard General | Praperties | Statistics | Nets | Cell Pins | Chidren | < i Tk
4 EditTming Constraints |
i%SetUp Timing - Timing Summary - impl_1 7 _ 00 %
o] :
3 Report Timing Summary ATEeE=+2 4T todcEate
™ » S e S P D
1, Report Clock Networks (0 Thimie = cousdrennrt < el
o e T
Report Clock Interaction
= " © [ Td Console |  Messages | [ Log | %) Reports | J Package Pins | 3 Design Runs, (3 Timing |

Program the target board

We now need to use the generated binary to program the target board.

- Return to Vivado and open the ‘Hardware Manager’.

- Connect the programming cable to the MICA board

- Turn on the MICA board by enabling the output HDMI power and connecting to the EXOSTIV Probe.
- Once connected, right-click on the target FPGA and select ‘Program’.

- Then, select the generated bit file and load the FPGA configuration.

4 demo_03 - [Ps/Xplorer/hardware/fpga/DEMO_MIC_A7_02 - export/impl/demo_03/demo_03:xpr] - Vivado 20162 - x

fle Edt Fow Toos Wndow Layout View Help

ZnoRRX ®D>UBKEID o N @omron || write_btstream Compete

Flow Navigator 7« { Hardware Manager - unconnected x"
e ‘@ No hardware targetis open. Open target

Hardware — 0O x

I LAY |

(2 Report Timing Summary
Iy, Report Clock Networks e =
{1 Report Clock Interaction
[} Report Methodology
@ ReportDRC

Report Utiization

£]) Report Power

##] schematic

No content

4 Implementation
% Implementation Settings
[» Run Implementation
a Implementad Design
£, Constraints Wizard i
4, Edit Timing Constraints ' Select an object to se= properties

(2 Report Timing Summary
1y, Report Clock Netwarks
{1 Report Clock Interaction
[ Report Methodology Td Console 700 %
~

@ ReportDRC = Finished XDEF File Restore: Time (s): cpu = 00:00:02 ; elapsed = 00:00:02 . Memory (MB): peak = 1856.715 ; gain = 1.273 -
Report Utization o INFO: [Project 1-111] Unisim Transformation Summary: =
A total of 1 instances were transformed. L
D ReportPower i 10BUF => IOBUF (ISUF, OBUFT}: 1 instances
&l
4 Program and Debug I [y (/EREOR: [Common 17-165] Too many positional options when parsing 'export/impl/demo_03/demo_03.runs/impl_I/demo_03 N '
: ) | _03. _ _03_N_power_routed.rpx', p |
473 Bitstream Settings =~ open_hw []
Generate Bitstream 5
4 [ Hardware Manager < 3
[ Open Target Type a Tel command here
&' Program Device v Tel Console | © Messages | % Serial 1/0 Links | [&] Serial 1/0 Scans |
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Creating a ‘RTL flow’ project with EXOSTIV Dashboard

The ‘RTL flow’ enables configuring and synthesizing EXOSTIV IP for insertion in RTL source code. The ‘RTL flow’ is somewhat simpler
than the ‘netlist flow’ as it does not involve user interactions with Vivado. EXOSTIV IP is inserted and connected to the target FPGA
design nodes by instantiating EXOSTIV IP in the RTL code - a ‘manual’ process.

1. From the Welcome screen, click on ‘Create New Project’
The ‘Create New Project’ window appears, prompting to seled! the desired flow (Netlist flow or RTL flow).
Specify a project name and pick a location.
The ‘Link Configuration window’ of the core inserter appears.

[E] EXOSTIV Dashboard
File Tools Help

\JL'HH ct, I

E)(OSTI\/TM Reach. Store. Analyze. EX STI.IM

FPGA Debug Reloaded

I —e e = = = — I
) Create Mew Project User Guide [ Getting Started
i — . .
I f ;:‘;‘:zd iR T e I Detailed information about EXOSTIV.

I L Open Project Knowledge Base
E— Open an existing project. Online knowledge base.
==

| ; Open Recent Project L7 License
== (23]
Open an recently used project. w?‘ \‘ Manage licenses,

L l ~

[E] New Project ? x

Create New Project

Type RTL IP insertion =
The EXOSTIV IP is configured and synthesized based on the number of nodes to be connected from the target FPGA design.
EXOSTIV IP is synthesized and provided as a netlist and a RTL companent / module.

The target RTL code must be manually edited to insert and connect the EXQSTIV IP.

MName |new4:mject |

Create in |C:,.’L.Isers,.fﬁederic | I Browse... I

Cancel Create
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File Tools Help

E EXOSTIV Dashboard for Xilinxk - C:/Users/frede/new_project.epf

” = o) cr Y
sEHEH % ¥ %
Lin Capture Generate Debug
> 22 Configuration 222 EXOSTIV IP 222 Design
FPGA Type Connector
Family Artix-7 - Defense-grade 4 Connector type |HDMI 4
Package 5325 hd
Speed grade | -11 hd
Part ¥q7a50tcs325-11 hd
Upstream Link Downstream Link
Transceiver bank | 216 - (®) Use 12Clink (O Use transceiver link
MeTtpe  |GTP | sctpadagepn
moreo e 0 oapsdagern
MGT_TxP'1 F2 U SCLI/0 standard |LVEMOS33 -
MGT_TxP2 D2 O SDA 1/0 standard | LVCMOS33 ¢
MGT_TxP3 B2 O
Reference Clock
Transceiver bank 216 =
vor nerx
A
Feqency 08 9
Line rate {(Gb/s) 32 -
Link rate (Gbfs) o |
PLL type used QPLL
EXOSTIV dock output []
- Log Window
=4
'S | Info : Project file "D: /Projects/Xplorer/Hands-On/Demo-MICA-3links_1.8.x/demo_mica702-3links-1.8.2.epf" loaded successfully.
8 | Info : Project file "C:/Usersffrede fmew_project.epf™ written successfully,
a
S
2
=3
(5]

RTL flow | Vivadolink 3 | EXOSTIVProbe 3§ | FrGalink 3¢

Using the IP generator (RTL flow)

In RTL flow, the EXOSTIV Dashboard allows to generate EXOSTIV IP. Unlike the ‘netlist flow’, RTL flow won’t
automatically insert EXOSTIV IP into the target design. This has to be done ‘manually’, in the RTL code (VHDL / Verilog).

Generating EXOSTIV IP in RTL flow requires 3 steps:
- Step 1: Link Configuration

- Step 2 : Capture Configuration

- Step 3 : Generate EXOSTIV IP

These 3 steps are accessible through the top flow overview in the EXOSTIV Dashboard window

! > > Capture > D

Configuration

Generate
EXQSTIV IP

>

>

>

Design
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Step 1: Link Configuration

This step in RTL flow does not differ from the same step in netlist flow. Please refer to Step 1: Link Configuration,
page 23 for an illustrated example on how to use it.

Step 2 : Capture Configuration
During this step, the characteristics of EXOSTIV IP are defined:
- Capture units
o Number and names
o  Trigger options
o  Size of the memory buffer

- Data groups
o Number and names
o  Asopposed to the ‘netlist flow’ described at page (-), data group definition is limited to:
= The number of bits in each data group

=  The quality of the inputs of each data group: the number of ‘data / trigger’ nodes and the
number of ‘data only’ nodes.

Capture units (3 out of max. 16) Pattern
~ Pattern Triggering Data
Sine Trigger unit type Levels [ Edges [ Comparisons hd Fifo depth 1024 hd
Cnt . .
Bit operations %0, LR, F BN Number of data groups 3 out of max. 16
Rnd Bus operations ==, >, <, »=, <=, <>, inrange, out of range
Counter width Disabled 0
MNumber of data only probes |0 out of 16
v Video Sequencer Depth Disabled 7= &
501 Storage qualification O
Noisy Sine Number of pipes Disabled -
W Video-ext
Data Group 1

Use this panel to define the Capture units and the data groups.
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E EXOSTIV Dashboard - C:/Projects/Xplorer/Hands-On/RTLIP/DebugCoreTop.epf

File Help

HSEHH % ¥ %

Tools

- O X

the capture units and
the data groups.

Use this panel to define
the capture units and
the data groups.

Generate
Capture units (3 out of max. 16) Pattern
—_e— e e e e e e e e = = = == =g
~ Pattern | Triggering | Data
Sine 1 Trigger unit type | Levels / Edges / Comparisons = | 1 Fifo depth
Cnt | Bit operations X,0, 1L, R, F,B,N | Number of data roups
Rnd 1 Bus operations ==, », €, »=, <=, <>, inrange, out of range
Double dick to add Data Group I Counter width Dizabled - 1 NuE‘ber GidaiaEnes
Number of data only probes |0 oyt of 16
v Video | Sequencer Depth Disabled = | e
SBI Storage qualification 1 1
Naisy Sine 1 MNumber of pipes |I)saHed A | 1
Double dick to add Data Group 1 |
W Video-ext B
Data Group 1
Double dick to add Data Grou q q
e : Use this panel to define
Double dick to add Capture Unit -

For each capture unit, de

Ine:

in the IP

he size of the memory byffe

he number of data groups

he number of data probes
Optionally, the number of data probes
that won’t be used as a trigger as well

>
Log Window

Info : Project file "C:/Users/frederic/new_project.epf™ written successfully. ~

Info : Project file "C:/Projects/¥plorer/Hands-On/Demo-MICA-3links /demo_mica702-3links. epf” loaded successfully.

Info : Project file "C:Users/frederic/new_project.epf” written successfully.

Info : Project file "C: Projects/Xplorer/Hands-0n/RTLIP /DebugCoreTop. epf” loaded successfully.|

W

RTL flow | Vivadolink 3 | EXOSTIVProbe 3 | FrGalink 3¢
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Step 3 : Generate EXOSTIV IP

[E] EXOSTIV Dashboard - C:/Projects/Xplorer/Hands-On/RTLIP/DebugCareTop.epf - O X

File Tools Help
fERHH © %%
Y2 o Saptre > 2 >2 )

Configura
— Click here to start the generation process
Generatew
Ir?Mgur;u‘___________________I..Du;ut____________________..I
1 Vivado installation folder |C:J’ad,’)<ilinx}\ﬁvadof2016.2¢bin |u IIE)(OS'I'[V]Pinstznce name ‘DebugCoreTop | 1
1| Usetr cache I | Cutput folder ‘C:!Projeds.'Xplorerﬂ-Iands-On!RTLIP!DebugCoreTop-Fi\es |u 1
—— = - —— e - - - = =]
R R R R e —— o =
= ogﬁss__________________________________________-i
|
I Checking configuration / - |
| Starting Vivado shell = |
| Creating debug core project Specify the name prefix and the location where fthe I
1| | Configuring debug core generated IP files should be stored - I
I Generating memories - |
1 Synthesising debug core = |
|| | Generating constraints Path to Vivado executable (used to synthesize EXOSTIV IP) - |
1 Exporting files - |
1 |
1 |
1 |
| Flow progress |
1 |
1 |
1 |
1 |
e |
Log Window
Info : Project file "C:/Users/frederic/new_project.epf™ written successfully. ~

Info : Project file "C:/Projects/Xplorer/Hands-On/Demo-MICA-3links /demo_mica702-3links. epf” loaded successfully.
Info : Project file "C:Users/frederic/new_project.epf” written successfully.
Info : Project file "C: Projects/¥plorer/Hands-0n/RTLIP /DebugCoreTop. epf” loaded successfully.|

RTL flow | Vivadolink 3 | EXOSTIVProbe 3 | FrGalink 3¢
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[E] EXOSTIV Dashboard - C:/Projects/Xplorer/Hands-On/RTLIP/DebugCareTop.epf - O X

File Tools Help

GEEH % ¥ ¥

2 22 2 22 222
. Cancel Generation
Configuration Output
Vivado installation folder |C:J’adeiIianvadof2016.2¢bin |u EXOSTIV IP instance name ‘DebugCoreTop |
Use IP cache Output folder ‘C:!Projeds.'Xplorerﬂ-Iands-On!RTLIP!DebugCoreTop-Fi\es |u
Progress
Checking configuration Done (0:00:01) _
Starting Vivado shell Done (0:00:07) ]
Creating debug core project Done (0:00:00) _
Configuring debug core Done (0:00:00) _
Generating memories Done (0:00:15) _
Synthesising debug core 0:03:05
Generating constraints -
Exporting files -
Log Window
exi_mem_read.vhd C:/Users/frederic/AppData/Local/Temp/ExostivDashboard-bE7tFd fsrefexi_mem_write.vhd C:/Users/frederic/AppData,Local Temp/ExostivDashboard-bE7tFd /srcjexi_mu_sequence.vhd C:f A
Usersffrederic/AppData Local/Temp /ExostivDashboard-bE7tFd fsrcfexi_mux 16 1.vhd C:/Users/frederic/AppData Local{Temp ExostivDashboard-bE7tFd fsrcfexi_mux81.vhd C:/Usersffrederic/AppData Local/
Temp/ExostivDashboard-bE7tFd fsrcfexi_pkg.vhd C: Users frederic/AppData/Local ;Temp/ExostivDashboard-bE7tFd fsrcjexi_pkt_encoder.vhd C:/Users/frederic/AppData/Local Temp ExostivDashboard-bE7HFd/
srcfexi_pointer_fifo_0_wrapper _xil.vhd C:/Users/frederic/AppData /LocalTemp ExostivDashboard-bE7tFd fsrcfexi_pointer_fifo_1_wrapper_xil.vhd C:/Users/frederic/AppData/Local /Temp/ExostivDashboard-
bE7tFd/srcfexi_pointer_fifo_2_wrapper_xil.vhd C:/Users/frederic/AppData Local/Temp/ExostivDashboard-bE7tFd fsrcfexi_registers.vhd C: fUsers/frederic/AppData/Local TempExostivDashboard-bE7tFd fsrc/
exi_rx_decoder.vhd C:/Users/frederic/AppData/Local/Temp/ExostivDashboard-bE7tFd fsrc/exi_rx_msg_buffer.vhd C:/Users ffrederic/AppData/Local Temp /ExostivDashboard-bE7tFd fsrcf
exi_rx_msg_ram_wrapper_xil.vhd C:/Usersfrederic/AppData/Local/Temp /ExostivDashboard-bE7tFd fsrcfexi_shift_reg.vhd C:/Users frederic/AppData/Local/TempExostivDashboard -bE7HFd fsrcf v

evi chift ren rd vhd ©+ ) lsere Frederic iAnnNzta § aeal TemnEvnctivizachhazrd hETtEA ferr fevi chift ren snlit vhd c A lears Fraderic-/annnats § arel TemnEvnetivhachhnard-hETHEd lerelevi tan whd Cf lgar

RTL flow | Vivadolink 3 | EXOSTIVProbe 3 | FrGalink 3¢
Once started, the IP generation progress is displayed in the window. Messages from the running session of Vivado appear in the
Log Window. Wait until the process is over.

Configuring debug core Done (0:00:00) 0/
Generating memories Done (000:15) _
Synthesising debug core E EXOSTIV Dashboard w Done (:07:32) _
Generating constraints Done (0:00:00) _
Exporting files o EXOSTIV IP generation completed successfully. Done (0:00:00) ]

o 1]
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Overview of the files generated with the RTL flow

A series of files are generated by the EXOSTIV Dashboard RTL flow IP generation process. These files must be used
with the target FPGA design in order to instrument the target FPGA and use EXOSTIV to debug the FPGA.

All the files names are prefixed with the EXOSTIV IP instance name specified in the project. Here is the list of generated

files and their usage:

File name

Usage

Add to Vivado project?

<Instance name>.edf

EXOSTIV IP synthesized netlist.

YES

<Instance name>.vhd

Example template on how to
instantiate the EXOSTIV IP in the
target design.

NO this is an example
template.

used for the EXOSTIV IP instantiation.

<Instance name>_pinout.xdc Constraint file containing the pinout | YES
required by the EXOSTIV IP (like
transceiver location).

<Instance name>_pkg.vhd VHDL Package file containing types | YES

<Instance name>_timing.xdc

Constraint file containing the timing
constraints relative to EXOSTIV IP.

NO, should be ‘sourced’ in
Vivado, not just added.

RTL flow: inserting EXOSTIV IP and implementing the design

From here, the RTL code of the target design has to be modified manually. An instance of EXOSTIV IP has to be created.
The connection with the design internal nodes should be done at this step, from the RTL code.

Then the required files should be added to the Vivado project and the synthesis / implementation / bitstream
generation of the instrumented design can be run from the Vivado interface.

Finally, the bitstream has to be used with the target board, and EXOSTIV analyzer can be used for extracting trace

data (refer to page 12).
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