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Introduction

Exostiv Dashboard

This guide provides instructions on how to use the EXOSTIV Dashboard software to extract and visualize debug trace
data from FPGA.

For instructions about how to install EXOSTIV Dashboard, refer to Appendix A—EXOSTIV Dashboard Installation Notes.

GQ : Connect to EXOSTIV Probe

x
ik

: EXOSTIV Core Inserter: use to configure and insert EXOSTIV Probe.

: EXOSTIV Analyzer: use to capture and analyze data from instrumented design.

EXOSTIV Dashboard — Welcome screen

From there, you can create or open a project, access the documentation and manage your software license.

O EXOSTIV Dashboard-A

File Tools Help

4] bad

™
EXOSTIV Reach. Store. Analyze.

E

Create New Project

A wizard will help you create a new

Open Project

Open an existing project.

Open Recent Project
Open an recently used project.

LABS
Visibility into the FPGA.
B User Guide / Getting Started
o Detailed information about EXOSTIV.

License

d Manage licenses.

Knowledge Base

Online knowledge base.

Log Window

Logging

Info : EXOSTIV Dashboard-A v1.11.0 (Build 231206)
Info:

Console

nfo:
Info : Project file "D:/Projects Xplorer Demo /VCU 108 srcfepfq4_g12r156q-1.11.0.epf" loaded successfuly |

No flow defined | Link with AMD Vivade @ [ EXOSTIV Probe 3§ | FReAlnk 3§

Rev. 1.0.14- February 13,2024
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EXOSTIV Dashboard: Menus
FILE Menu:
L) EXOSTIV Dashboard-A - D:/Project
File Tools Help
E Mew Project
Open Project
Open Recent Project
Save Project
Save Project As...
Close Project
& e
1| B8 Project Archive Manager Please refer to ‘Project Archive Manager’ below.
L L TP =R
Close
| SEdrcr
Tools Menu:
L1 EXOSTIV Dashboard-A - D:/Projects/Xplors
Eile  Tools Help
E é’ Connect Device Please refer to Appendix A — EXOSTIV Dashboard
.. h Installation Notes below.
i) D e
: 1T 7 8] _p‘Ei ;n_;_ _____________ | Please refer to Options: interface and project options
Ll == ' below

Use to manage license and license keys

|: Check for Updates
|
{
Uszer Guide
FPGA Type Enowledge Base

9 About

Family

Rev. 1.0.14- February 13,2024 6
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Options: interface and project options
This menu item opens the ‘Options’ dialog that provides general interface and project options.
Option Description
Vivado Applies to EXOSTIV for AMD in ‘netlist flow’.
= Vivado Link Timeout Sets up the timeout for the ‘Vivado Link’. When Vivado

fails to react to a command from EXOSTIV Dashboard
after the specified timeout, a dialog opens, prompting
for cancelling the command or waiting longer.

Capture Units Definition

EXOSTIV IP Insertion Sets up the dialog boxes used for confirming actions.

On Application Close

HDMI Cable Setup Select to enable output power line on the HDMI cable.
= Enable HDMI output power Please refer to ‘UG102 - EP Series Connecting Guide’ to

know more about supplying power from the probe onto
the HDMI cable. This is an advanced feature available
for use with our MICA board. Please do not enable

otherwise.
Miscellanous Settings
= Digit grouping Defines the digit / comma separators for numbers in the
interface

O options

Vivado

Link with AMD Vivado Timeout 1 minute -

Capture Units Definition

Confirm remaving capture unit
Confirm remaving data group

00

EXOSTIV IP Insertion
Allow DRE chedk |

0On Application Close

Confirm dose
Save project file
Save wave configuration files

COE]

HDMI Cable Setup
Enable HDMI output power ]

Miscellaneous Settings

Digit grouping P

Restore Defaults Cancel

Rev. 1.0.14- February 13,2024 7
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Project Archive Manager

O Project Archive Manager

Mr Date & Time Inserted  Current IP Uuid Marme
023.02.07 - 13:11:31 & {fc350789-080c-4fd7-8d0a-20bb2172f258}
2 2023.03.28 - 11:16:44 & {cBcTfTee-468a-4570-ad43-1629177cdf98}
3 2023.11.28 - 11:14:30 & {63dc2ael-3a2f-4fed-Bede-270f 73040626}
4 2023.12.05- 11:35:24 & {0f9e16d7-d1c7-47h7-b722-415bbb5c3eld}
5 2023.12.07 - 15:51:06 & v {8211k 5f0-f398-4aac-a734-Bad 55649651}
Archive Current Delete Archive Restore Archive Close

The ‘Project Archive Manager’ helps managing, saving and recalling project configurations.

Each generated EXOSTIV IP core has got an ‘Universal Unique Identification’ (‘Uuid’) that enables EXOSTIV Dashboard
identify an IP once it is inserted inside the target FPGA and check if the settings used in the Dashboard matches it.
For instance, EXOSTIV Dashboard must make sure that the capture unit settings match these of the loaded IP before
it is able to capture data and properly process it.

If the Uuid of the EXOSTIV IP loaded in the target FPGA does not match the project’s Uuid, EXOSTIV Dashboard will
refuse to establish a connection with the EXOSTIV IP and won’t be able to extract data from the target FPGA.

This ID is defined automatically when the IP is generated.

The Project Archive Manage enables archiving, restoring and deleting project settings. When connecting to an FPGA,
it tries to suggest the valid configuration available in the archive that matches the Uuid that is readback from the target
instrumented FPGA. It does NOT save and archive the FPGA programming files (bit, bin, sof) generated with the FPGA
vendor tool after implementation, which should be managed separately.

Rev. 1.0.14- February 13,2024 8
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EXOSTIV provides 2 user flows — which differ in how the EXOSTIV IP is inserted

1. RTLflow:

In this type of flow, EXOSTIV IP is configured with EXOSTIV Dashboard and provided to the user as a netlist
with a component / module top-level in Verilog or VHDL, together with constraint files and possibly
additional example files. The insertion into the target design is done at RTL level by the user.

2. Netlist flow:

In this type of flow, EXOSTIV IP is configured with EXOSTIV Dashboard and inserted into the target design
after synthesis. EXOSTIV IP is not provided as a separate set of files, but directly integrated into the target
design netlist by connecting a list of selected nodes to it.

The figure below provides an overview of the alternative EXOSTIV flows. The Table below sums up the differences between

each flow.

RTL flow

FPGA Vendor Tool Suite |2 @A RNADE 4| 161 {4

System-level EXOSTIV IP

} Configuration
HDL  EXOSTIVIP

i / Synthesis

EXOSTIV IP Insertion
in HDL (RTL) code

|

Instrumented design Synthesis

|

Instrumented design
Implementation (P&R)

!

Target design Synthesis

Netlist flow

FPGA Vendor Tool Suite [ (ORA RN ABE 1aler (s

System-level

!

HDL

!

EXOSTIV IP

Configuration

EXOSTIV IP Synthesis
EXOSTIV IP Insertion

Instrumented design
Implementation (P&R)

Binary Load Binary Load
FPGA Debug FPGA Debug
RTL flow Netlist flow
Exostiv for AMD Available Available
Exostiv for Intel Available NOT available
Exostiv for Microchip Available NOT available
Insertion level RTL (VHDL, Verilog) Netlist — after synthesis
Output Synthesized EXOSTIV IP with RTL (VHDL or | Synthesized & implemented target design including
Verilog) wrapper ready to be inserted with | the EXOSTIV IP. Comes with the required constraints.
constraints and other configuration files (FPGA
family-dependent)
Remaining steps after - Manual insertion into target HDL - Implementation of instrumented design
EXOSTIV Core Inserter code. (can be run from EXOSTIV Dashboard
has run - Synthesis of instrumented design. automatically)

design.

sof, ...)

- Implementation of

- FPGA configuration file generation.
- FPGA programming with FPGA
vendor configuration file (bin, bit,

instrumented - Binary file generation.

- FPGA programming with binary
configuration file.

Level of EXOSTIV IP | The output EXOSTIV IP is set up as a generic IP | EXOSTIV IP is configured and inserted into the target
configuration ready to be inserted into the RTL code of the | design netlist by using a set of queries sent to the
target design. The connection of the EXOSTIV | FPGA vendor tool. The nodes that need to be
IP with the internal nodes from the target | connected to EXOSTIV IP are selected from the target
design is manual. EXOSTIV IP top level provides | design directly parsed from EXOSTIV Dashboard

(using the FPGA vendor tool). After synthesis,

Rev. 1.0.14- February 13,2024
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EXOSTIV IP is inserted into the target design netlist

a specified number of inputs ready to be
and automatically connected to the specified nodes

connected.

from the target design.

File Tools

ﬁ

ashboard-A

Help

T
EXOSTIV Reach. Store. Analyze. LABS
Visibility into the FPGA.

The user must select the desired IP insertion flow at startup, when creating a new project with EXOSTIV Dashboard.
e  EXOSTIV for AMD: Netlist IP Insertion and RTL IP Insertion choices are available
e  EXOSTIV for Intel: Only RTL IP Insertion is available.
e  EXOSTIV for Microchip: Only RTL IP Insertion is available.

R
EX STIV

I________I,‘—f

I L Create Mew Project I

I n A wizard will help you create a new I
praject.

| |

-
—
Open Project Knowledge Base
Open an existing project. Online knowledge base.

User Guide | Getting Started

Detailed information about EXOSTIV.

License

Open Recent Project

Open an recently used project. Manage licenses.

Log Window

Logging

Consale

Info : EXOSTIV Dashboard-A v1.11.0 (Build 231206)
Info :
Info : Project file "D: fProjects Xplorer Demo /VCU 108 /src/epfjg4_g12r156g-1.11.0.epf loaded successfully.|

Mo flow defined | Link with AMD vivado 3§ | Ex0STIV Probe 3§ | Freaink 3§

Create New Project

Type Netlist IP insertion

Netlist I insertion
RTL IP insertion

in the target design netlist.

The target design must be loaded after synthesis in the FPGA vendor toal.

EXOSTIV Core Inserter is used to select the nodes to be connected to the EXOSTIV IP.

EXOSTIV IP will be generated, synthesized and connected to the target netlist,

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

Mame |nev\'jrojev:t

Create in |C:;’Users;’ﬁede || Browse... |

Cancel Create

Rev. 1.0.14- February 13,2024
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Chapter 1: Core Inserter

Locate & Start Core Inserter

The Core Inserter opens when creating a new project and when clicking on the Core Inserter icon in the toolbar:
- From the menu: File > New Project:

A Create New Project
A wizard will help you create a new
project.

- From the toolbar (if a project is already loaded): Core Inserter icon

- From the Welcome screen: ,or:

x

Dashboard-A

/gd4_g12r156g-1.11.0.epf

File Tools Help

Ei & R

Console

C nﬁlélur n L 2 Coﬁ;gpg;l:jon L EX(IZJHSS'IEIr\F P L g::;z%

FPGA Type Connector
Family Virtex UltraScale w Connector type |SFP w
Package ffva2104 w
Speed grade | -2 w
Part xcvul95-ffva2104-2e ~
Search |
Upstream Link Downstream Link
Transceiver bank | 127 ~ (O UseI2Clink (®) Use transceiver link
MGT type |GTY | Transceiver bank | 127 |
MGT_TxPO [axca2 | MGT_RxP0 AG45 |
MET_TxP1 2340 | MGT_RxP1 AF43
MET _TxP2 [ac<0 | MGT_RxP2 AE4S |
MET_TxP3 |aE40 | MGT_RxP3 AD43 |
Reference Clock Downstream Link Rate
Transceiver bank 127 ~ Line rate division | 1 ~
MGT REFCLK PO |AF38 1] Line rate (Gb/s) [12.5
MGT_REFCLK_P1  |AD33 O Equalization Auto w
Frequency (MHz) |156.25 | L 7]
Line rate {(Gb/s) 12.5 w
Link rate (Gb/s) [s0 |
PLL type QPLL w
PLL type used QPLL
EXOSTIV dock output []

- Lng‘;lﬁndm

c

'S | Info : EXOSTIV Dashboard-A v1.11.0 (Build 231206)

2 |Info:

Info : Project file "D:/Projects/Yplorer/Demo/VCU 108 /src/epfig4_g12r156q-1. 11.0.epf" loaded successfully.|

Netlist fiow | Link with AMD Vivado @ | Ex0STIV Probe $§ | FPGAlink 3§

Rev. 1.0.14- February 13,2024
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Core Inserter - Overview

The Core Inserter is made of multiple screens to be used sequentially. This sequential flow is summarized in the top
area of the Core Inserter. Clicking in each of the flow steps switches the Dashboard display to a specific page. The
top flow bar depends on the chosen EXOSTIV Core Inserter flow (RTL flow or netlist flow).

O EXOSTIV Dashboard-A - D:/P rojects/Xplorer/Demo/VCU108/src/epf/gd_g12r156g-1.11.0.epf

File Tools Help

L £ R

O —
Link Capture Insert Debug I

I Configuration P> Configuration > EXOSTIV IP > I Design

— — — — — — — — — — — — — — — — — — — —_— -_— _— —-_— |

Flow bar in ‘Netlist Flow’

Core Inserter flow: this chapter Analyzer: refer to Chapter 2.
- Link Configuration
- Capture Configuration

- Run Insertion — or — Generate EXOSTIV IP
Flow bar in ‘RTL flow’

0| EXOSTIV Dashboard-M - D:/Projects/XplorerMic/demo/patiern/impl/m2s150/exostiv/4x SFP_2g500_156m25/4x5FP_2g500_156m23_x.epf

File Tools Help

B e e e e e e —-— - l
I Capture ’ ’ ’ Generate ’ ’ ’ I Debug
Configuration EXOSTIV IP Design

Schematically, the following steps must be followed to set up and insert EXOSTIV IP (‘Core’) in a target design:

1) Link Configuration: sets up the link between EXOSTIV IP and EXOSTIV Probe.
This step is used to define the parameters of the physical link between the target FPGA and EXOSTIV Probe:
transceivers parameters, pin locations, type of interface, data rates and so on.

2) Capture Configuration: sets up the capture inside the target FPGA.
This step is used to set up EXOSTIV IP’s connections with the internal logic of the target FPGA. It also defines
the resources reserved for the IP to sample data, define triggering and filtering events and locally store trace
data.

If the ‘Netlist IP Insertion flow’ is used, a connection with the FPGA vendor design tool is required (currently
only applies to EXOSTIV for AMD FPGA).

If the 'RTL IP Insertion flow’ is used, this steps is used to define the EXOSTIV IP structure and resources (FIFO
size, trigger unit complexity, number of ports, ...)

3) Insert EXOSTIV IP (Netlist flow): synthesizes EXOSTIV IP, inserts it into target design and run
instrumented design implementation.
During this step, EXOSTIV Core Inserter calls the FPGA vendor tool to synthesize EXOSTIV IP, insert it into the
target FPGA and connect it to the target FPGA nodes chosen at step 2) and run the implementation of the
target design instrumented with EXOSTIV IP.

Generate EXOSTIV IP (RTL flow): synthesizes EXOSTIV IP.

During this step, EXOSTIV Core Inserter calls the FPGA vendor tool to synthesize EXOSTIV IP, generate a HDL
(VHDL or Verilog) top-level file and constraint files. These files must be used to instrument the target design
RTL source code: EXOSTIV IP should then be instantiated into the target code and the instrumented design
should be synthesized and implemented with the FPGA vendor tool.

Rev. 1.0.14- February 13,2024 12
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Once the full core inserter flow is over, the target FPGA can be programmed with the generated programming files
(the programming files format depends on the chosen FPGA vendor). Thereafter, EXOSTIV Analyzer can be used to
capture data (refer to Chapter 2: Analyzer).

Core Inserter — Linking to FPGA vendor tool in ‘Netlist flow’

(This section only applies to ‘Netlist flow Insertion’ — currently only available for AMD FPGA.)

Some of the Core Inserter functionalities - such as selecting the IP connections to the target
FPGA nodes or selecting the sampling clock of a capture unit — work based on queries sent by
EXOSTIV Dashboard to the FPGA Vendor tool (AMD Vivado).

This link is used in ‘Netlist flow’ only.

To use these features, a link must be established between EXOSTIV Dashboard and the FPGA
Vendor tool.

To establish a link between EXOSTIV Dashboard and Vivado, please proceed as follows:
1. Open Vivado and open the project containing the target FPGA design.

2. From the flow navigator in Vivado, open synthesized design or a design checkpoint
saved after the synthesis of your design.

If the design was not synthesized, you'll have to synthesize it.

3. Click on the ‘Open EXOSTIV Dashboard’ icon in the toolbar.
This shortcut is installed with EXOSTIV Dashboard.

Eile  Edit Flow Tools Reports  Window  Layout  Wiew  Help Q- Quick Access

& ® b BB B B X D

If you cannot find it, you can install it from the EXOSTIV Dashboard menu:
Tools > Install Dashboard Shortcut
You’ll have to shut down Vivado and restart from 1.

4. After clicking on the shortcut, the following window appears, listing the instances
of EXOSTIV Dashboard currently running:

[W EXOSTIV Dashbeard Launcher

Link to Vivado Bring To Front Mew Dashboard Location Metwork Query
Host Mame IP Address Local Pid Project File
BPICLTI [ yes 12128 I, - '2:156g-1. ..
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5. Select the desired instance and click on ‘Link to Vivado’.

6. Switch back to the EXOSTIV Dashboard. You are now connected to Vivado with
EXOSTIV Dashboard.
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Core Inserter — Link Configuration

Link Configuration: locate and access

- Click on the ‘Link Configuration’ button of the top bar of the Core Inserter.

L] EXOSTIV Dashboard-A - D:/Projects/¥plorer/Derno/VCU108/srg

File Toocls Help

Gimres £ RN

J Link |
ink
|| Configuration b b b

‘ FPGA Type \ Click here t

Link Configuration: overview

The ‘Link Configuration window’ is used to configure the interface between EXOSTIV IP and EXOSTIV Probe. It sets up
the transceivers. Please refer to UG401 — EXOSITV IP user’s guide for a detailed description of the IP’s parameters.

Link Configuration: parameters

LINK
—{  IPCONFIG DOWNSTREAM LINK ,
AT RUNTIME - 12C or Transceiver link Std FPGA pins (2
= 12C pin location or
- 12C 17O standard Rx#
DATA GROUPS - Rk parametersif SFP is used
1to 16 per CU CAPTURE UNIT
FROM FPGA Datz Group 1 1to1é cu1 TRANSCEIVERS
= TRIGGER UNIT gt -
Data G 2 R -
DESIGN R - Tigtype FIFO w2 oo e
e ) - Counter width - 1K to 8K depth - Txsite » Tl
UNDER TEST | OatoGrowi {1 ]-seaencercemn | g LG IEEE0L >T2
- - Pinelif\m?‘. Cui LEACTE »Tx3
- Nr of Data Groups
Data Group m - Sampling clack see
7 Eal
1 to 2,048 bits cUn > Y
per Data Group Sampling Clock
Transceivers
reference clock
Cross-capture units trigger lines
O ten-1)
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Frequency (MHz) 156.25 L7

Line rate (Gb/s) 12.5 ~
lnkrate (Gbfs) |50 |
PLL type QPLL ~
PLL type used QPLL

EXOSTIV dock output [

> Confpestn > e > beson
FPGA Type Connector
Family Wirtex UltraScale ~ Connector type |SFP ~
Package ffva2104 ~
Speed grade -2 ~
Part xcvu095-ffvazi04-2-e ~
Search ‘ |
Upstream Link Downstream Link
Transceiver bank 127 ~ () UseT2C link () Use transceiver link
MGT type ‘Gﬁ" Transceiver bank
MGT_TxPQ ka2 MGT_RxPD AG45
BGIRDET [a140 MGT_RxP1 AFa3
MGT_TxP2 Acz0 MGT_RxP2 AE45
MGT TxP3  |AE40 MGT RxP3 AD43
Reference Clock Downstream Link Rate
Transceiver bank 127 ~ Line rate division |1 v
vor sEFak 5 e e G
MGT_REFCLK_P1 AD38 O Equalization Auto “

Log Window

Logging

Consale

Netlist flow | Link with AMD Vivado * [ EXOSTIV Probe a [ FPGA link *

Table 1: Link Configuration parameters
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Control group

Description

FPGA Type

Connector

Upstream link

FPGA Type

Family Artix-7
Package €sg325
Speed grade | -2

Part ¥C7a35tcsg325-2
FPGA Type
Family Arria 10

Package NF40
Speed grade | 3

Part 10AX115N4F40135GES
FPGA Type
Family SmartFusion 2

Package FC1152
Speed grade | -1
Part M25150T(5)-1FC1152

Search |

Connector

Connector type | SFP

Upstream Link

Transceiver bank | 118

4

MGT type [am

MGTTP0 D2 |
MGET_TxP1 c4 O
MGT_TxP2 B2 O
MGT_TxP3 A4 O

Microchip FPGA)

Upstream Link.

Transceiver bank | 1E

Upstiream |i;lk transceivers choice grouped by
4 (Quad, AMD FPGA and

MGT type ex |
MGTTXPO  |AL37 |
MGT TxP1  |AK39 |2
MGT TPz [AJ37 |2
MGT_TxP3  |AH39 &=
MGT_TxP4 AG37 O
MGT_TxP5 AF33 O

Upstream link transceivers choice grouped by

6 (transceivers banks, Intel FPGA)

Use these controls to define the target FPGA family, device,
speed grade and package.

Choose the connector that will be used on the EXOSTIV
Probe. Please refer to ‘UG201 : Interfacing EXOSTIV Probe
EP Series’ Series for more details about the physical
connection with EXOSTIV Probe.

Use these controls to set up the ‘Upstream link’ — that is the
link between EXOSTIV IP and EXOSTIV Probe. This link uses
from 1 to 4 transceivers. The transceivers are designated
from their /O bank on the FPGA and the 1/0 site of their ‘P’
channel. Please refer to the chosen FPGA pinout and its
connections on the target board.

At IP insertion, there is no restriction on the number of
transceivers. EXOSTIV Probes have from 1 to 4 usable
transceivers, depending on the chosen option. Please make
sure to generate an EXOSTIV IP that can be used with your
EXOSTIV Probe.

Transceiver bank: select the /0 bank of the target FPGA
that is reserved for use with EXOSTIV

MGT_TxP# : click on the corresponding tick box to use this
transceiver in EXOSTIV IP. The I/O site for the P pin is
derived from the ‘transceiver bank’ choice above.

Rev. 1.0.14- February 13,2024

17


http://www.exostivlabs.com/files/documents/UG102%20-%20Interfacing%20EP%20Series.pdf
http://www.exostivlabs.com/files/documents/UG102%20-%20Interfacing%20EP%20Series.pdf

EX STIV

LABS
Downstream link Downstream Link As described in UG401 — EXOSTIV IP user’s guide, EXOSTIV IP
) UseI2Clink @) Use transceiver link implements a downstream link that is used to control the IP
_ during analysis (e.g.: to change the trigger condition at
Transceiver bank|12? | .
runtime.).
IR A = This downstream link is implemented differently when using
MGT_RuP 1 A3 the HDMI or the SFP type of connector:
R SEE U - With the SFP type, the downstream
MGT_RxP3 AD43 O link is implemented with the link
itself.
Once the SFP type is selected, the
location of the downstream link
transceiver must be specified.
- With the HDMI type, 2 extra pins are
needed on the FPGA package for a
downstream link using a protocol
similar to I12C.
Once the HDMI type is selected, the
location and I/0O standard of these
pins must be specified.
Please refer to UG201 : Interfacing EXOSTIV Probe EP Series
for a detailed description of the pin allocation and the
required physical connections.
Reference clock Reference Clock This group of control sets up the transceivers’ reference
Transceiver bank 127 ~ clock.
MGT_REFCLK_PO The chosen clock depends on the board design.
MGT_REFCLK_P1 AD33 D
R i7) L7 Specify the location it is taken from and the clock frequency.
Based on the specified frequency, the desired data rate (line
Line rate (Gb/s) 125 v rate) can be derived.
Link rate (Gb/s) |50 |
PLL type QPLL w

1L type used o The ‘EXOSTIV clock output’ tick box is a deprecated
EXOSTIV dock output [ ] functionality that should not be used anymore and will be
removed from 2024 software builds.
Reference clock controls for AMD FPGA

Reference Clock

Transceiver bank 1E -
vor serc o
vorrakpl [pem |0
e o) @
Line rate (Gb/s) 6.6 -
Link rate (60/5)
PLL type used fPLL

EXOSTIV dock output [

Reference clock controls for Intel FPGA

Reference Clock

Transceiver bank SERDES_2 ~
MGT_REFCLK PO
MGT_REFCLK_P1 |AK12 O
Frequency (MHz) 158.25 w
Line rate (Gbfs) 2.5 ~

Link rate (Gb/s) |10 |

Reference clock controls for Microchip FPGA
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Core Inserter — Capture Configuration

Capture Configuration: locate and access

O EXOSTIV Dashboard-A - D:/P rojects/Kplorer/Demo,/V(

Eile Tools Help

i & R ik

Link Capture
Configuration ’ ’ ’ Configuration I ’ '
| | | |
Ml s ssee . I3 -

\ Click here

Capture Configuration: overview

The ‘Capture Configuration window’ is used to set up the EXOSTIV IP’s ‘capture’ logic.

It is used to:

- Define the number of nodes from the target FPGA that will be sampled and observed;

- If netlist mode is used (AMD FPGA only), select the nodes to be observed from the target netlis;

- Define the resources allocated to the EXOSTIV IP to detect a trigger condition, sample data from the target FPGA
and to send it outside the FPGA to EXOSTIV Probe.

LINK
—{  IPCONFIG DOWNSTREAM LINK )
AT RUNTIME - 12€ or Transceiver link Std FPGA pins (2x)
= 12C pin location or
d - 12 1/ standard Roct
DATA GROUPS - Rt parameters if SFP is used
1to 16 per CU CAPTURE UNIT
Data Group1 1to16 1 TRANSCEIVERS
FROM FPGA e TRIGGER UNIT v »Tx0
> S FIFO w2 ~Txban
2LCl) e - Counter vidth | - 1K to 8K depth ol e > Tl
UN DER TEST DataGroup] | o e Sffie':t:dm.‘i’m.m == x widest Data Goup size > - Line rate »Tx2
. - P\nelif\m[‘-_ Cui - Ref, clock »-Ty3
- Nr of Data Groups
Data C-;oup m - Sampling clack see
7 Ll
1 to 2,048 bits -
CUn
PR Sampling Clock
Transceivers
reference clock
Cross-capture units trigger lines
(Oton-1)

Capture Configuration: adding & configuring Capture Units

A ‘Capture Unit’ is the logic unit added to the EXOSTIV IP, that takes care about sampling data from the target FPGA
and sending it to the EXOSTIV Probe.

Each Capture Unit:

- is connected to 1 to 16 ‘Data Group(s)’.
The Data Groups are multiplexed and the user can switch from one data group to another during analysis without
having to recompile the EXOSTIV IP. Each Data Group can be connected to up to 2,048 FPGA internal logic nodes.

- uses 1 single clock for sampling data.
This clock is chosen among the clocks available internally in the target FPGA. If EXOSTIV must collect data from
more than one clock domain, a separate capture unit has to be defined for each clock domain.
Multiple capture units can use the same reference clock for sampling data.

- includes logic for triggering and data qualification.
This logic is used to detect the conditions for starting a capture and for filtering the data.
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- includes one FIFO, that is used for buffering data before sending to the transceivers. This FIFO is implemented
by using blocks of memory from the target FPGA fabric.

14g12r156q-1.11.0.epf

File Tools Help
+] &P R i
Link © Insert
ot > > e > =
Capture units (4 out of max. 16) Patterns
~ Patterns. Triggering Data
Counter Trigger unit type Levels / Edges / Comparisons ~|  Fifodepth 1024 ~
Sine
Bit operations X0, 1,R,F,B,N Number of data groups |3 out of max. 16
Random Bus operations ==, », <, »=, <=, <>, inrange, out of range
. i : Number of data probes |16 out of max. 2048
Dov to Event counter width Disabled ~
¥ Video Sequencer Depth Disabled ~
S01 Storage qualification O
Noise Number of pipes Disabled ~
v XIS slave Sampling Clock
write_port Clock signal [u_demo/sys_ck
v AXIS_master Clock frequency (MHz) :l (optional, only used for bandwith estimation)
Capture Unit Status

read_port

U e

(1) Streaming to probe with 16 probes is possible at maximum frequency 382.8125 MHz.
(1) Capturing in burst to probe is always possible.

corte: | -~ s/
oo | - 5/
oo | -~ 5/

(1) Al data groups are optimally used.

Data groups effidency

Log Window

Logging

Console

Metist fiow | Link with AMD Vivado 38 | Ex0sTIVProbe 38 | FrGalink 3§

To add or remove capture units and/or data groups:

Capture units (4 out of max. 16) Capture units (4 out of max. 16)
* Patterns ~ Patterns X
Counter Double click here to add a data Counter
Sine group in this capture unit Sine
Random
/ -, Random
arouf Double dick to add Data Group
¥ Video
SDI Capture units (4 out of max. 18)
Maise
ﬁ q B » Patterns
Double dick to add Data Group
Counter
W AXIS slave
te ¢ Sine
write_par
N o Random X
Double dick to add Data Group
Double click to aad Data Group

Double click here to add a capture unit

Hover on the Capture Unit or the Data

_ _ _ Double dick to agd Data Group Group and click on the ‘X’ to remove
| . . .
\  Double dick to add Caoture Unit it. Removing a capture unit also

removes the data groups of this
capture unit.
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To set up a capture unit or a data group:
Click on the capture unit or the data group that you wish to set up. The Dashboard controls
switch to the selected element’s settings page.

Y 2 7
Netlist Flow
Capture units (4out of max. 16) Patterns
~ Patterns Triggering Data
Counter Trigger unit type Levels / Edges / Comparisons v Fifo depth 1024 v

Sine
Bit operations %0, LR, F BN Number of data groups |3 out of max. 16
Random Bus operations ==, >, <, »=, <=, <>, inrange, out of range
. number of data probes | 16 out of max. 2048
Event counter width Disabled

v Video

Sequencer Depth Disabled
SDI Storage qualification O
Noise Number of pipes Disabled ~
v XS dave Sampling Clock
write_part Clock signal u_demo/sys_ce
v A5 master Clock frequency (MHz) I:l (optional, only used for bandwith estimation)
read_port Capture Unit Status
" sampling dock

1) Streaming to probe with 16 probes is possible at maximum frequency 332.8125 MHz.
(1) Capturing in burst to prbe is always possble.

Data groups effidency

coccer | =~ 5119
e I = (s!19
oo | = 5119

(i) Al data groups are optimally used.

Capture units (4out of max. 16) Sl
V¥ Patterns Edit Probes.
Counter -
Signal Names Data Trigger
Sine

u_demo/vid_SOF
u_demo/vid_VBlank
u_demo/vid_HBlank
u_demo/vid_Valid
u_demo/vid_LN[11.0]
u_demo/vid_R[9.0]
u_demo/vid_G[9.0]
u_demo/vid_B[9.0]

Random

O
O
O

v AXIS_slave
write_port

¥ AXIS_master
read_port
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‘RTL Flow’

Capture units (2out of max. 15) video
v pattern Triggering Data
Data Group 1 Trigger unit type ‘LEVE@ | Edges [ Comparisons ~ | Fifo depth

Double dick to add Data Group

X Bit operations ¥ 0, 1, R, F BN Number of data groups 1outof max. 16
¥ video Bus operations ==, >, £, »=, <=, <>, inrange, out of range
Mumber of data probes 46 out of max, 2048
Data Group 1 ‘ 16

Event counter width ~ |

Mumber of data only probes |30 out of 46
Sequencer Depth Disabled ~ ypr

Double dick to add Data Group

Double dlick to add Capture Unit Storage qualification
Mumber of pipes ‘Disabled w |
Sampling Clock

Clock frequency (MHz) (optional, only used for bandwith estimation)

Capture Unit Status

Sampling decdk .
H (i) Streaming to probe at 150 MHz is possible with maximum 64 probes.

) Streaming to probe with 46 probes is possible at maximum frequency 153125 MHz.

{1} Capturing in burst to probe is always possible.

Data groups effidency
pata o 1 | - </

(1) All data groups are optimally used.

Capture units (2 out of max. 16) Data Group 1

v pattern
Data Group 1 The RTL flow doesn't require signals to be selected in the user design,
Only the number of probes must be defined.

Double dlick to add Data Group
v video Number of nodes currently defined for this capture unit: 46.
Data Group 1
Double dick to add Data Group
Double dlick to add Capture Unit
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(This section only applies to ‘Netlist flow Insertion’ — currently only available for AMD FPGA.)

Table 2: Capture Unit parameters

Control group
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Description

Triggering

Data

Sampling clock

Triggering

Trigger unit type

Eit operations
Bus operations

Counter width

Sequencer Depth
Storage qualification

MNumber of pipes

Data

Fifo depth

Levels / Edges / Comparisans ™
X, 0, L, R, F,B,N

Disabled
Disabled

|

Disabled v

2048 2

Mumber of data groups | 3 out of max. 16 |

Mumber of data probes | 16 out of max. 2048 |

Sampling Clock

| u_demo/Clk

Defines the trigger settings for the selected capture unit.

Trigger unit type: use this drop-down list to
select between ‘Levels / Edges / Comparisons’
or ‘Levels / Edges’ only.

This setting sets the complexity of the trigger
unit by enabling / disabling ‘comparison
operators’. ‘Levels / Edges / Comparisons’
requires more FPGA resources.

The available operations are summarized under
the drop-down control.

Counter width: specifies the width of the events
counter (will be available in a future version of
the Dashboard).

Sequencer depth: specifies the depth of the
sequential counter state machine (will be
available in a future version of the Dashboard).
Storage qualification: use this tick box to
enable/disable storage qualification for the
selected capture unit.

‘Storage qualification’ allows defining logic
conditions on the capture unit inputs in order to
filter the incoming data for capture.

Number of pipes: defines the number of
pipelining stages placed in each of the data
groups paths before the capture unit’s
multiplexer.

Sets up the Capture Unit FIFO and summarizes the capture

unit’s size

Fifo depth: specifies the capture unit’s FIFO
depth. Selectable values: 1024 to 8192.
Number of data groups (informative only)
shows the number of data groups defined for
this capture unit.

Number of data probes (informative only)
shows the width of the capture unit in bits. This
value is the width of the largest data group
connected to the capture unit. It also defines
the FIFO width.

Defines the reference clock from the target FPGA design
used to sample data with the selected capture unit.

If data from more than one clock domain must
be sampled, a separate capture unit for each
clock domain should be defined.

To select this clock from the design loaded in
Vivado, link dashboard to Vivado first. Then

click on . Refer to ‘How to select capture
unit clocks and data groups signals’ below.
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Data Group parameters in ‘Netlist flow’
(This section only applies to ‘Netlist flow Insertion’ — currently only available for AMD FPGA.)
Signal Mames Data Trigger

u_demao/sdi_B[9..0]
u_demao/=di_G[9..0]
u_demao/sdi_R[9..0]
u_demao/sdi_HBlank
u_demao/sdi_S0F
u_demo/sdi_Valid
u_demao/=di_VBlank
u_dema/sdi_LM[11..0]

RIRIRIEIRIRIEIE]
RIRIRIEIRIOOO

Each signal connected to the selected data group can be defined as ‘Data only’ or ‘Data and
Trigger’ with 2 tick boxes. When defined as ‘trigger’, this signal can be used to define trigger
condition during analysis. Unselecting the ‘trigger’ option for a signal helps reduce the logic
resources required for implementing EXOSTIV IP.

How to select capture unit clocks and data groups signals?

Defining the Capture Unit’s sampling clock and selecting the signals (nodes) connected to a data
group requires browsing the target FPGA design. To do this, EXOSTIV Dashboard establishes a
link with the FPGA vendor tool (Vivado for AMD FPGAs) and sends queries to it.

Please refer to ‘Core Inserter — Linking to FPGA vendor tool’ to know how to establish this link.

To select the Capture Unit’s sampling clock:

Select the desired Capture Unit from the left column.

Click on "~ in the ‘Sampling Clock’ controls group. It opens the ‘Connect
Probes’ window, from which you can browse the target FPGA design and select the
desired clock signal. Click on ‘Done’.

Connect Probes

Design Hierachy
v wcul08 ~
dbg_hub

v u_demo
blk_dummy.u_c64_buf
blk_dummy.u_sys_buf
blk_dummy.u_vid_buf
cde_speed B d H
cdc_speed_sel 2 rowse es Ign

u_afifa

u_axis

u_ck_prog

u_ckgen

u_color &

Filter Signals = &% |Signalﬁ\ter Search

Found Signals Clock Signal

clk_20 [u_demopvid_ck |
clk_100
clkc_200
shared_refclk_div

Selected clock signal

519328 _clk
sLiportd[1]
sl_iport0_1[1]
sliport0_2[1] <
sys_clk
vid_clk

Clock signals list

Cancel Done
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To select a Data Group’s signals:
1. Select the desired Data Group from the left hand column
2. Click on ‘Edit Probes’
Capture units (2 out of max. 16) Video-HD-5DI
~ Capture Unit 1 Edit Probes
Sne "S' IN Dat Tii
Counter ignal Names ata rigger

u_demo/=di_B[9..0]

Random u_demao/sdi_G[3..0]
u_demoy/sdi_R[9..0]
~ Capture Unit 2 u_demo/sdi_HBlank
Video-HD-SDIL u_demo/sdi_S0F

u_demuo/sdi_Valid
u_demo/=di_VElank
u_demoy/sdi_LM[11..0]

RIKRRREERE
KHERMEROOO

3. In the ‘Connect Probes’ window, the design loaded in Vivado can be browsed and
its internal nodes / signals are listed. Use the window controls to select the signals
you wish to insert in the selected Data Group from the selected Capture Unit. Click
on ‘Done’ once you're finished.

Connect Probes

Design Hierachy
v weul08 a
dbg_hub
~ u_demo

blk_dummy.u_ctd_buf
blk_dumrmy.u_sys_buf .
blk_durmmy.u_vid_buf Browse design
cdc_speed
cdc_speed_sel_2
u_afifo
u_axis
u_ck_prog
u_ckgen
u_color >

Filter Signals I:l Signal filter Search

Found Signals Data Signals

CLK_125MHZ_N ~ u_derme/vid_SOF
CLE_125MHZ_P u_demo/vid_VEBlank
CPU_RESET_IBUF u_demao/vid_HBlank
CPU_RESET u_derme/vid_Valid
GPIO_DIP_SW1_IBUF u_dema/vid_LN[11..0]
GPIO_DIP_SW1 H H u_dermo/vid_R[9..0]
GPIO_DIP_SW2_IBUF LISt SIgna IS » u_demao/vid_G[9..0]
GPIO_DIP_SW2 u_derno/vid_B[9..0]
GPIO_DIP_SW3 ik
GPIO_DIP_SW3_IBUF <
GPIO LED 0 LS Selected signals
GPIO_LED_0_LS OBUF

GPIO_LED 115

GPIO_LED_1_LS OBUF

GRIO LFD 2 15 hd

MNumber of probes : 46 Cancel Daone
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Note: The sampling clock and the signals connected to a capture unit should be chosen as part of the same clock
C domain. If a clock is selected and the chosen signals of a data group are not in the corresponding clock domain,
it will result a longer implementation of the EXOSTIV IP in the target design — and likely — a timing error.

EXOSTIV Dashboard future releases will include an automatic clock selection from data group signals to
facilitate the definition and setup of data groups.

Capture Unit parameters in ‘RTL flow’

Control group Description

Triggering TEEETY Defines the trigger settings for the selected capture unit.
Trigger unit type Levels /Edges / Comparisans ¥ - Trigger unit type: use this drop-down list to
Bit operations % 0, L, R F BN select between ‘Levels / Edges / Comparisons’
Bus operations = or ‘Levels / Edges’ only.
This setting sets the complexity of the trigger
unit by enabling / disabling ‘comparison
operators’. ‘Levels / Edges / Comparisons’
requires more FPGA resources.
The available operations are summarized under
the drop-down control.

- Counter width: specifies the width of the events
counter (will be available in a future version of
the Dashboard).

- Sequencer depth: specifies the depth of the
sequential counter state machine (will be
available in a future version of the Dashboard).

- Storage qualification: use this tick box to
enable/disable storage qualification for the
selected capture unit.

‘Storage qualification’ allows defining logic
conditions on the capture unit inputs in order to
filter the incoming data for capture.

- Number of pipes: defines the number of
pipelining stages placed in each of the data
groups paths before the capture unit’s
multiplexer.

Counter width Digabled

Sequencer Depth Disabled

Storage gualification O

Mumber of pipes Disabled hd

Data Data Sets up the Capture Unit FIFO and summarizes the capture
Fifo depth 1024 - unit’s size
Number of data groups - Fifo depth: specifies the capture unit’s FIFO
Number of data probes depth. Selectable values: 1024 to 8192.

Unumber of data only probes |0 out of 16 - Number of data groups: specifies the the
number of data groups defined for this capture
unit.

- Number of data probes: specifies the width of
the capture unit in bits. This value is the width
of the data groups connected to the capture
unit. It also defines the FIFO width.

- Number of data only probes: select the tick box
to activate the control. It specifies the number
of nodes (‘data probes’) connected to the
capture unit that should be used as ‘data only’.
In such a case, the IP will feature the specified
number of inputs that won’t be connected to
the capture unit logic for triggering. This option
helps saving on the capture unit logic resources
when the trigger does not have to be sensitive
to all the capture unit’s inputs.

Rev. 1.0.14- February 13,2024 26



EX STIV

LABS

Data Group parameters in ‘RTL flow’

There are no additional parameters for the data groups. The target design nodes are selected
by instantiating the IP in the RTL code. Selecting a data group displays the following message,
reminding of the specified total width (number of nodes that can be connected) of the data

group.
Capture units (3 outof max. 16) Vid-BExtended
¥ Pattern
cnt The RTL flow doesn't require signals to be selected in the user design.
Only the number of probes must be defined.
Sine
Noise Mumber of nodes currently defined for this capture unit: 80,
W Video
501
Moise
W Vid-Extended
Vid-Extended
£ >

Capture Unit status

Streaming data’ is the ability to send data to the Exostiv Probe that exceed the storage reserved in
the capture unit FPGA memory.This mode of transfer is selected in the Exostiv Dashboard Analyzer
(or the Exostiv Blade client) — the alternative mode being ‘burst to probe’.

"
Data
Transfer mode Stream to Probe -
Mumber of captures 100 | 1 to 4,461

In a first approach, the capture unit is able to stream data out if the bandwidth required to sample
data (sampling frequency x number of bits) is lower or equal to the bandwidth available at the
transceivers (SERDES).

However, there are additional parameters that condition this ability, like the internal granularity of
the IP, the bandwidth efficiency of the DDR accesses in the Exostiv Probe (or Exostiv Blade), and so
on. The following article provides a formal computation: ‘How many nodes can | sample
continuously without creating overflows?’.

Exostiv Dashboard and Exostiv Blade client provide this information in their graphical interface —
check the ‘Capture Unit Status’ section’ in the core inserter. This section is available for all capture
units (see picture below).
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STIV Dashboard-A - D:/Projects/Xplorer/Demo/VCU108/src/epf/qd_g12r156g-1.11.0.epf

File Tools Help

Ei & R ¥k

Link Capture Insert Debug
Configuration ’ ’ ’ ’ ’ ’ EXOSTIV IP ’ ’ ’ Design
Capture units (4 out of max. 15) Video
¥ Patterns Triggering B === ===, 1
] 1
1 ]
Counter Trigger unit type Levels [ Edges / Comparisons ~ Fifo depth 2048 w '
Sine - . 1 i
Bit operations ¥0,1,R,F BN ! Number of data groups |2 out of max. 16 '
Random Bus operations ==, >, <, =, <=, <>, inrange, out ofrange | i
e e . ' Number of data probes |47 out of max. 2048 1
Double dlick to add Da Event counter width 12 ~ i -
v Video Sequencer Depth Disabled
501 Storage qualification
Noise Number of pipes Disabled ~
Double dick to add Data Group ettt ittt LT
; ] 1
v AXIS_slave ! Sampling Clock !
. 1 1
write_port ! Clock signal |u_demo,|fvid_dk H
~ - 1 1
Double dick to add Data Group i H
v AXIS_master i Clock frequency (MHz) (optional, only used for bandwith estimation) i
read port CCpreUntsms Ty
Sampling dock 4
\lz Streaming to probe at 150 MHz is possible with maximum 256 probes.
Streaming to probe with 47 probes is possible at maximum frequency 382.8125 MHz.
\lz Capturing in burst to probe is always possible.

o I . s/
v N > /)

Data group "SDI" is not optimally used.
Consider adding probes to this data group to use the link bandwidth optimally.

1
1
1
i
1
i
1
1
i
1
i
1
1
H
Data groups effidency 1
1
1
i
1
i
1
1
i
1
i
1
1
i
1

Netist flow | Link with AMD Vivade # | Ex0sTIV Probe 8 | Fraa link 3§

For the ‘Capture Unit Status’ to provide a correct information, the following data is required:

1. The width of the capture unit in bits. In ‘Netlist insertion mode’, this value is automatically
computed after the nodes to be observed from the target design are selected. In ‘RTL
insertion mode’, this value is an input field that needs to be speficied when setting up core
generation.

2. The frequency of the sampling clock. Worth noting, this value is not automatically detected
and must be provided. In Exostiv Dashboard, this value is optional; in Exostiv Blade client, this
value must be entered. The value must be entered as MHz.

The ‘Capture Unit Status’ returns the following information:

‘Sampling clock’ subsection.

1. Whether ‘streaming’ is possible or not at the specified sampling frequency. It also provides the
maximum number of bit (max width) of the capture unit to be able to stream at the specified
sampling frequency.

For the specified capture unit width, it provides the maximum sampling frequency at which
streaming remains possible.

2. It reminds the user that the ‘burst to probe’ mode remains a valid option, as it uses a flow
control mechanism with back pressure to prepare and send bursts of data from a buffer
implemented in the target FPGA memory.

‘Data groups efficiency’ subsection

In this section, the tool checks whether all data groups are populated with the specified number of

bits. Capture units are generated using the largest of the multipexed data groups connected to it.

If a data group is composed of a smaller number of bit, some reserved resources and bandwidth

are basically wasted.
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Core Inserter — Insert EXOSTIV IP (Netlist flow)

(Only applies to ‘netlist flow’, available for AMD FPGA)

Insert EXOSTIV IP: locate and access

r—_—

Capture
Configuration > I

Insert
EXOSTIV IP

Click here

Insert EXOSTIV IP: overview

The ‘Run Insertion window’ is used to start the insertion of EXOSTIV IP in the target FPGA design.
For that purpose, there must be a link with the FPGA vendor tool (Vivado). To link EXOSTIV Dashboard to Vivado,
please refer Core Inserter — Linking to FPGA vendor tool.

The ‘Run Insertion window’ controls are summarized below:

fepf/q4_g12r156q-1.11.0.epf

Lmee P R &

Link Capture Insert Debug
Configuration > Configuration > L g Design

1
OSTIV '
’ Tnsert B ® i Click here to start the EXOSTIV IP insertion process

Output

wadl] EXOSTIV IP instance name : exi_top

w |
e L G E L D LT T Ut k? ————————————————————————————— !
Use IP cache : [1 |Manage Cache 1 \
]

Progress ‘\ Path to Vivado installation

Checking configuration

Starting Vivado shell
Creating |0 project
Generating transceiver sites
Creating debug core project IP Cache COntrOIS

Configuring debug core

Generating transceivers

Synthesising debug core

Inserting debug core

Lennecting probes _ __ e .

1
1
1
1
1
1
1
1
1
1
1
1
1
1
Generating memaries R :
1
1
1
1
1
1
1
1
i
Implement design impl_1 ~ :
1

Generate bitstrearm

Flow progress bars

- Log’;ﬁnduw

é Info : Received Vivado query packet {ip=192. 168. 1.43,host=8PICLT 19, pid=13668) . . . .

S| Info : Replied to Vivado query packet. Optional: start implementation and bitstream
Info : Received link to Vivado request.|
Info : S ful ted to Vivada. i i i

2 info: Succesafly comnected to e, generation after synthesis (recommended). Specify

& the implementation name.

Metiist flow | Link with AMD Vivado % | EX0STIV Probe 3§ | FPalink 3§ If not selected, the implementation and bitstream

generation will need to be started manually from

Vivado.

Schematically, when hitting the ‘Insert EXOSTIV IP’, EXOSTIV Core Inserter will:
1. Synthesize the EXOSTIV IP
2. Insert the EXOSTIV IP into the target FPGA design loaded in Vivado
3. Runthe chosen implementation (if selected)
4. Generate the bitstream (if selected).
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Insert EXOSTIV IP: details about the flow

In this section, we provide more details about each step of the EXOSTIV IP insertion flow.

Checking configuration

Checks if the options chosen for EXOSTIV IP are coherent and complete.

Starting Vivado Shell

Starts a separate Vivado session, that will be used to generate the EXOSTIV IP.
Requires a Vivado license to be properly installed and available.

Creating 10 project

Generating transceiver sites

Creates a project and reserves the required transceivers sites.

Creating debug core project

Creates a separate project in the new Vivado session, that will be used to generate
the EXOSTIV IP.

Configuring debug core

Generates the source files for the EXOSTIV IP as configured with the EXOSTIV
Dashboard Core Inserter.

Generating memories

Generates EXOSTIV IP’s memories, used in the capture units.

Generating transceivers

Generates the transceivers required for the EXOSTIV IP.

Synthesizing debug core

Synthesizes EXOSTIV IP.

Inserting debug core

Inserts EXOSTIV IP into the target design netlist.

Connecting probes

Connects the chosen nodes from the target design to the inserted EXOSTIV IP.

Implement design

Runs design implementation with Vivado.

Generate bitstream

Generates programming file with Vivado.

Rev. 1.0.14- February 13,2024

30



EX STIV

LABS

Core Inserter — Generate EXOSTIV IP (RTL flow)

Exostiv Dashboard-A — Generate EXOSTIV IP in RTL flow for AMD FPGA

The ‘Generate EXOSTIV IP’ is available for RTL flow projects only. The ‘Generate EXOSTIV IP’ window and controls are accessible by
clicking on the corresponding button on the flow bar.

rojectamd.epf

Lmres £ R

Link Capture Gener: Debug
Configuration P> Configuration P> >y Design

e |
} Generate EXOSTIVIP |
i <4———__ Click here to start the EXOSTIV IP generation process

Configuration Qutput
___________________________________________ -
vivado installation Fo\der”D:J‘mdj)(ilmxf\’wadojznzz 1/bin | : EXOSTIV IP instance name Iexi_top | :
_________________ 1
1
Use IP cache Cutput folder l '\ | 1

B
o | 3 Path to_ Vivado installation

Checking configuration
Starting Vivado shell
Creating 10 project IP cache controls
Generating transceiver sites

Creating debug core project

Configuring debug core

Generating memaories

Generating transceivers

Synthesising debug core

Exporting files

Log Window Flow progress bars

Info : Replied to Vivado query packet. A~
Info : Connecting to license server...

Info : Leased license from server wss: /192, 163, 1.43:44444

Info : EXOSTIV Dashboard-A v1,11.0 (Build 231206)

Info :

Info : Project file "C:/Users/frede/new_projectamd.epf™ written successfully.|

Info : Project file "C: /Users/frede/new_projectamd.epf™ loaded successfully.

Logaing

Consaole

RTL flow | Link with AMD Vivado 3§ | ExOSTIV Probe 3§ | FrGa link 3§
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File Tools Help

Ei &P R

>

>rh>

Use TP cache

Progress

Checking configuration

Generating memoneslp cache controls
Configuring debug core

Synthesising debug core

Exporting files

EXOSTIV IP output name and output folder

Path to Quartus installation folder

Flow progress bars

Log Window

Info : Leased license from server wss:/[/192. 168. 1.43: 44444

Logaing

Info : EXOSTIV Dashboard-I v1.11.0 (Build 231206)

Info :

Info : Project file "C:/Users/frede/new_projectIntel, epf™ written successfully,
Info : Project file "C:/Users/frede /new_projectIntel.epf” loaded successfully.

Console

Info : Failed to create project file "C:/Program Files/Exostiv Labs/EXOSTIVDashboard-I-1. 11.0/new_projectintel.epf™
Info : Failed to open project file "C: fProgram Files/Exostiv Labs/EXOSTIVDashboard-I-1. 11.0/new_projectintel.epf™.

RTL flow | EXOSTIV Probe 3§ | Frcalink 3§
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Exostiv Dashboard-M — Generate EXOSTIV IP in RTL flow for Microchip FPGA

File Tools Help

Ei &P R

> e

M
%

Progress

Checking configuration EXOSTIV IP output name and output folder
Configuring debug core
Generating memories
Generating transceivers . . .
. Path to Libero installation folder
Synthesising debug core

Exporting files

Flow progress bars

Log Window

Logaing

Console

RTL flow | ExOsTIVProbe ¢ | Frcaiink $§
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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 to instrument the target FPGA and use EXOSTIV to debug the FPGA.

Note: Vendor tools evolution sometimes affect the flow that needs to be applied. For an up-to-date information,
C please refer to Exostiv Labs knowledge base articles online (links provided in their respective sections below).
The information contained in this document reflects the flow to be applied at the date of this document.

Exostiv Dashboard-A (AMD FPGA)
Click here: AMD FPGA: RTL flow files usage.

Exostiv Dashboard-I (Intel FPGA)
Click here: Intel FPGA: RTL flow files usage.

Exostiv Dashboard-M (Microchip FPGA)
Click here: Microchip FPGA: RTL flow files usage.

EXOSTIV IP Cache

The ‘EXOSTIV IP Cache’ functionality is available for Exostiv Dashboard-A (AMD FPGA) and Exostiv Dashboard-I
(Intel FPGA). The EXOSTIV IP Cache controls are accessible from the ‘Manage Cache’ button on these pages.

Using the EXOSTIV IP Cache is optional: the ‘Use IP Cache’ option must be selected to enable it.

The EXOSTIV IP Cache enables reusing previously generated EXOSTIV IPs and previously generated memories (RAMs)
to skip the EXOSTIV IP synthesis or the EXOSTIV IP memories synthesis.

Using the cache may greatly speed up the process of inserting the EXOSTIV IP, especially when using an incremental
debug process.

The button ‘Manage Cache’ available from the ‘Insert EXOSTIV IP” window of the Core Inserter opens a window used
to view and delete the contents of the cache.

The cache contents are sorted by:
1. Version of FPGA vendor tool software.
2. Target FPGA type
3. Version of EXOSTIV Dashboard software

It contains:
1. Synthesized EXOSTIV IP identified with their UUID.

2. The RAMs used with the IP
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E IP Cache Manager
Cache Status - - - — - — — - —— — -
v 20154 Vivado Version
v -
xc'.u'h.:izﬁtf'fggm 2 The target Vivado version 2016.2
hd ip_1.4.9

> b3f35d56-206e-4891-a52b-8d732755d71a
> ed2calde-1e7e-45f9-9002-1940c0ed7fde
> ip_1.4.10
> ip_1.4.11
? rams
hd 2016.2
A xc7alidtesg32s-2
> ip_1.4.12
> rams
hd ucTk325tfgo00-2
hd ip_1.4.11
19db3%ea-54fa-4509-981e-fdded3348dal
17571ch2-d2ec-4f85-9e92-0eech7621ebb
a9e733c3-d881-45fe-816e-6c571bBa1746
bfldd5ad-b4a7-4b1e-2adf-23f3e6700IT
D .exi_top.info
D exi_top.edf
D exi_top.xml
w rams

£ W oW oW

v local

.exi_mem_cu_1024.info
.exi_mem_cu_2048.info
exi_mem_cu_1024.edn

O

exi_mem_cu_2048.edn

<
B

exi_pointer_fifo_84.info
exi_pointer_fifo_128.info
exi_pointer_fifo_64.edn
exi_pointer_fifo_128.edn

exi_r_msg_ram.info

DoY DoODO

exi_rx_msg_ram.edn

<

Xilinx Part

The target Xilinx part is xc7k325tffg900-2
RAM Folder

This folder contains generated RAMs,
Local RAM Information

Creation

Project : C:/ProjectsXplorer /demo-kc705-5FP-1.4. 11/
demo-kc705-5FP-1.4. 11-2016.epf

Date : Wed July & 16
Time : 17:8:2
Access

Project : C:/ProjectsXplorer /demo-KC705-
HOMI-2links-1.4. 11/demo-KC705-HDMI-Zlinks-1.4. 11.epf

Date : Thu July 7 16

Time : 11:23:35

Information about the selection

- e = =

I [peletg Cache | iDelete Selected| v\

==

bl R

*

-

Deletes the selected element

Deletes the whole IP cache

Rev. 1.0.14- February 13,2024

35



EX STIV

LABS

Chapter 2: Analyzer

Requirements for using the EXOSTIV Dashboard Analyzer

The EXOSTIV Dashboard ‘Analyzer’ is the interface used to capture and analyze data from a running FPGA.
The Analyzer window is configured to match the objects and settings defined with the EXOSTIV IP. These settings are
included in the ‘EXOSTIV Dashboard project file’ (.epf).

Each EXOSTIV IP generated with the EXOSTIV Dashboard has got a unique identification number. This ID is used when
connecting the EXOSTIV Probe to the target FPGA to check if the project that is loaded in the EXOSTIV Dashboard software
corresponds to the EXOSTIV IP loaded in the target FPGA.

Hence, here are the cases when EXOSTIV Dashboard Analyzer will not be usable:

- There is no ‘project’ defined: in such a case, there is EXOSTIV IP defined and hence, the probe cannot be connected
to the target FPGA. EXOSTIV Dashboard Analyzer does not have any valid setting about the capture units and data sets
of the target design.

- The EXOSTIV IP core has not been synthesized nor implemented in the target FPGA: in such a case, there may exist
some projects settings, but there is no implementation of the target design instrumented with the EXOSTIV IP. EXOSTIV
Probe won’t be able to connect.

- The project settings have been modified but the EXOSTIV IP core has not been synthesized or there is no
implementation of the newly instrumented target FPGA: in such a case, the project does not match the settings of
the IP core that is loaded in the FPGA (if any). EXOSTIV Probe won’t be able to connect.

=>» Check Chapter 1: Core Inserter to know how to synthesize EXOSTIV IP and implement the
instrumented design.

- The project that’s loaded in EXOSTIV Dashboard does not match the EXOSTIV IP loaded in the target FPGA: in such
a case, the projects settings do not match the IP settings and the Probe won’t connect. Therefore, the Analyzer
won’t be usable.

2 Please load the target FPGA with the configuration file that corresponds to the active
project in EXOSTIV Dashboard.
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2 Ak capture unit selection
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EXOSTIV Dashboard Analyzer provides controls grouped by capture unit. Each Capture Unit has got its own ‘tab’.
A capture unit is a functional entity inserted in the EXOSTIV IP that connects to up to 16 multiplexed ‘data groups’.
Each data group can count up to 2,048 connections to logic nodes of the target FPGA.

Each capture unit contains logic for defining trigger conditions and — optionally — data qualification conditions. It also
contains a memory buffer used as a FIFO.

The figure below shows a general view on EXOSTIV IP. The colored area shows what is controlled from the Dashboard
Analyzer at runtime. The other parts are used automatically by the Dashboard software and the probe to change the IP
settings and access the captured data at run-time. For detailed information about EXOSTIV IP, please refer to UG401 —

LINK
— 1P CONFIG DOWNSTREAM LINK
AT RUNTIME - 12C or Transceiver link Std FPGA pins (2x)
= 12C pin location or
:l - 12€ 170 standard Rx#
DATA GROUP. - Rt parameters if SFP is used
1to 16 per CU CAPTURE UNIT
Data Group1 1to 16 1 TRANSCEIVERS
FROM FPGA Data Group 2 '\\ TRIGGER UNIT : :::v‘nr ™*0
- Trig type FIFO cuz |
DESIGN > Coumer width B I I ey T
UNDER TEST DAAGIOUR] g [ e aiation [ *widestOsta Goup sz Line rate »Ti2
. - Pipelining cui frf.clock »Txd
- Nr of Data Groups
Data Group m - Sampling clack ren
»
1 to 2,048 bits un
etz ity Sampling Clock
Transceivers
reference clock
Cross-capture units trigger lines
{Oton-1)
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Capturing data — overview
0 1 Number of captures-1

Samples per capture

Trigger pos‘i? on

Capture O ] Capture 1 Capture n-1

Optional: data qualification

Trigger Trigger Trigger

Typically, capturing data involves defining the following:

A ‘trigger’ condition, which is used to detect a logic condition based on the connected FPGA nodes, which defines
when data must be recorded.

A ‘Samples per capture’ value, which defines the number of samples to be recorded once a trigger condition is
detected.

A ‘trigger position’ in the capture: it defines the position of the trigger condition in the ‘Capture’.

A ‘Number of Captures’, which defines the number of such trigger conditions that must be detected to end the capture
process. A ‘capture’ ends once it has recorded the required number of samples. Then the capture unit waits until the
trigger condition is met again and records a new capture. The process repeats until the specified number of captures
is collected.

Optionally, a ‘data qualification’ condition can be defined to filter the captured data. This condition is built as a logic
condition on the target FPGA signals connected to the selected capture unit.

Capture Unit Selection - Tab organization.

Each capture unit can be controlled from its own tab. Click on the capture unit tab that you want to control and use.

X ik

Patterns Video AXIS_slave AXIS_master

Data Group Selection

Each tab provides the following controls, for one single capture unit.

Data Group Selection: defines the data group to be observed from the selected capture unit.

Capture Control: defines the way data is captured, the number of samples to capture, the trigger position in the
capture and provides status about a running capture. This area also contains the ‘START/STOP’ buttons used to control
a capture and the controls for automatically exporting the waves.

Trigger and Data Qualification: this whole area is used to define trigger and data qualification conditions for the
capture.

Waveform Viewer: each capture unit tab includes its own waveform viewer to visualize, format and export the
captured data.

The settings for one single capture unit are defined from the corresponding tab. To capture data from more than one
capture unit, please check ‘Multiple Capture Control‘.

Data Group Selection

Each Capture Unit can be connected to up to 16 data groups. The Data Group Selection drop-down list shows the
data groups as defined in the project when setting up EXOSTIV IP with the Dashboard Core Inserter (please refer to
Chapter 1: Core Inserter).

This control changes the settings of the IP in the target FPGA so data from the selected data group of the selected
capture unit can be captured. The selection can be done for each capture unit.

In RTL flow, the ‘Data Group Selection’ area features an additional button ‘Edit Probes’ (see picture below).
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pattern video

Data Group Selection

1 i
Data Group 1 ~] Edit Prubes//v I

Edit Probes button: allows remapping the names of data probes

Clicking on this button opens the ‘Data Probes Remapping’ window (see below).

[N Data Probes Remapping

Data Probes Remapping
pattern video

Data Group Probes Remapping

v Data Group 1

Type Offset Name Width
1 Trigger 0 cul_dg0_Trig[0] 1
2 Trigger 1 cul_dg0_Trig[1] 1
3 Trigger 2 cul_dg0_Trig[2] 1
4 Trigger 3 cul_dg0_Trig[3] 1
5 Trigger 15.4 cul_dg0_Trig[4][11..0] 12
] Data 25.16 cul_dg0_Data[0][9..0] 10
7 Data 35.26 cul_dg0_Data[10][9..0] 10
8 Data 45..36 cul_dgl_Data[20][9..0] 10

Select one or more probes, to make busses, split busses or rename probes.

Make Bus Split Bus Rename Restore Cancel

Formally, the EXOSTIV IP created with the RTL flow is a generic IP with generic ports called ‘cui_Trig[range]’ for
data/trig ports and or cuj_Data[range] for data only ports. When using EXOSTIV Analyzer, it is desirable to rename or
regroup these inputs to ease the interpretation of the waves.

This window provides the following functionalities:
e  Data Probes renaming
e  Data Probes regrouping into bus
e  Bus splitting

To rename data probe: double-click on the chose probe in the ‘name’ column. The name can then be edited.

5 Trigger 4 cud_Trig[0][4] 1
[i] Trigger 5 | cul_Trig[0][5] 1
7 Trigger i} cul_Trig[0][&] 1
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To regroup multiple probes into a bus: Hold SHIFT or CTRL and select the probes to regroup by click on them, then
click on ‘Make Bus’ button or right-click to open the contextual menu, and click on ‘Make Bus'.

[®] pialog ? *

Data Probes Remapping
Pattern Video Vid-Extended

Data Group Probes Remapping

v Cnt
Type Offset Name Width
1 Trigger 0 cul_Trig[0][0] 1
2 Trigger 1 cul_Trig[0][1] 1
3 Trigger 2 cul_Trig[0][2] 1
4 Trigger 3 cul_Trig[0][3] 1
5 Trigger 4 cul_Trig[0][4] 1
6 Trigger 5 cul_Trig[0][5] 1
T Trigger 6 cul_Trig[Q1I&1 1

IR
« IR P IR
N e [ v evweaw
« IR P IR

> Sine

> Moise

Number of selected rows : 9

st | reran el | o]

To split an existing bus while keeping its name: select the bus and click on ‘Split Bus’ — or select the bus, right click
and select ‘Split Bus’ from the contextual menu.

To restore probes to their original names and grouping: select them and click on ‘Restore’ — or select them, right
click and select ‘Restore’ from the contextual menu.

The changes are reflected into the waveform window at the next capture. Hence, it is preferable to first define the
probe names and grouping, and then proceed with capture.
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Capture Control

Patterns Video AXIS_slave AXIS_master

Data Group Selection
|SDI A
HE R2 Capture Control
Status
Status =
Capture
Capture sample
Data
Transfer mode |Strv.=_arr| to Probe w
Mumber of captures |330 | 1 to 6,989
Samples per capture 1024 w
Samples per capture 37888 |2,0%8 to 312,544
| Manual data download ] H
Trigger & Qualification
Trigger position 22088 |2 to 37,886
Trigger counter L1 1 to 4,096
Qualification counter 1 1 to 4,096
Auto Export Captures
Enable auto export
Dizable wave viewer ]
COutput folder | |u
File name | |
File handling |Duerwrite existing files w |
File format |Eornrna Separated Value W |
Radix | Hexadedmal w |
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Control

Effect / Action

M

Runs the capture taking all the defined settings into account: transfer mode,
number of captures, samples per capture, trigger position, trigger & data

qualification conditions.

Run with trigger
’ Run immediately

Runs a single capture of the length defined by the ‘samples per captures’.
The trigger and data qualification settings are ignored.

Stop

Stops (interrupts) a running capture. When stopped, the data that has been
already captured are uploaded and displayed for processing.

Connect Probe

Attempts to detect and connect to an EXOSTIV Probe present on the USB port of

the workstation.

k= Manual data download

Available when the ‘manual data download’ option tick box is selected. Enables
the user to download of data from the probe memory to the PC.

Status : progress bars with the number of captures and the collected samples in the running capture.

Data

Transfer mode

Burst to Probe

In this mode, data is transferred by bursts whose
size do not exceed the size of the FIFO
implemented in the capture unit. This mode does
not involve ‘streaming’ data to the EXOSTIV
Probe.

Single or multiple burst can be sent.

Stream to Probe

In this mode, data is transferred by bursts whose
size is bigger than the size of the FIFO
implemented in the capture unit. This mode
involves ‘streaming’ data over the transceivers.
Hence, it could generate ‘overflows’ if the
bandwidth required to stream the data exceeds
what’s available on the gigabit transceivers.

For more details, please refer to the following
articles in the knowledge base:

‘How do | know if my capture unit is able to
stream data’?

And:

‘How _many nodes can | stream continuously
without creating overflows?’

Or refer to ‘Capture Unit Status’ in the core
inserter section of this guide.

Number of captures

1 to a maximum computed
automatically.

Defines the number of captures of size defined by
the ‘Samples per capture’. The range next to the
control helps compute the possible values.

This range is based on the total memory available
in the probe, the transfer mode and the number
of defined capture units and the number of
samples per capture.

Samples per capture (top

control — drop down list)

32 to the capture unit’s
FIFO length by steps of
power of 2.

Defines the size of each capture in ‘Burst to
Probe’ mode. The range next to the control helps
compute the possible values.

Samples per capture (bottom
control)

Capture unit’s FIFO length
to a maximum computed
automatically, by steps of
512 (auto rounded to
closest upper value).

Defines the size of each capture in ‘Streaming to
Probe’ mode. The range next to the control helps
compute the possible values.

Manual data download

Tick box

When selected, this option disables the
automatic transfer of data from the probe
memory to the PC. Only the data transferred
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Control Effect / Action

manually by clicking onto the =4 putton is
transferred to the PC.

Trigger & Qualification

Trigger position 2 to Samples per capture-2 | Defines the position of the trigger in each
capture. The value specifies a sample number.
Trigger counter 1 to max value of the | Allows triggering on specific (counted) trigger
counter events only. Requires the insertion of the trigger
counter during the core insertion.
Qualification counter 1 to max value of the | Allows triggering on specific (counted)
counter qualification events only. Requires the insertion

of the trigger counter during the core insertion.
Auto-export captures: use these controls to export data automatically when it is collected.

Enable auto export Enabled / Disabled Select to enable auto export of the data to a file
Disable wave viewer Select if you do not want to encode the captured

data in the waveform viewer format. In such a
case, data won’t be displayed in the waveform

viewer.
Output folder Use to specify the output folder where files
should be exported.
File name Use to specify the exported file name.
File handling Overwrite or Defines the desired behavior when exporting the
Add timestamp data to files.
File format Binary or Defines the file format: binary (header + binary
Comma Separated value data) or CSV file.
Radix Binary, Hexadecimal or | Defines the number format for the exported
Unsigned decimal integer data.
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Trigger & Data Qualification: overview
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The trigger & data qualification controls are split into 2 areas, as described in the figure below.

The trigger and the data qualification conditions are based on the definition of the following:
- One AND equation: it specifies a set of conditions on the capture unit’s signals combined as a logic AND.
- One OR equation: it specifies a set of conditions on the capture unit’s signals combined as a logic OR.
- Each equation can use a combination of conditions local to the selected capture unit and the result of the trigger or

data qualification from another capture unit.

- The AND and the OR equations described above are combined to form the trigger or the data qualification unit. This
combination is defined with the right-hand, as a graphical combination. Please refer to the figure below for an

overview of the available paths.

g )

g & 3 AND Equation

= Signal Name
1 u_demo fvid_SOF == «~|F
2 u_demojfvid_LN[11..0] == «|p¥F

Qualification

Condifinnc
[] use other capture units "~ WUTTUILIVITD
+% cort¥rsls
SignaINsmyl IcITvio
1 u_demovid_HBlank == ~|q|

[] use other capture units .~

Output Equation

Conditions

combination

Defining Trigger & Data Qualification: usage and rules

Suppose you'd like to modify the AND Equation of the trigger. Please proceed as follows:

1. To add a condition to the list, click on the ‘+’ sign at the top. This opens a window called ‘Trigger Signals’.

Ll Trigger Signals

‘u_dermo/vid_VBlank

u_demao/vid_Yalid

Add Selected

Add All

Done
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In this window you can find the list of the signals still available to add a condition to the AND equation.

A This list is composed of the signals from the selected data group connected to the selected capture unit, that

are not already used in either the AND or the OR equation. So each signal that is marked as ‘trigger’ during

core insertion (please refer to Core Inserter — Capture Configuration) can be used once in the equations
defining the triggers.

2. Select the desired signals and click on ‘Add Selected’. Or ‘Add All’. Then, click on ‘Done’. The added signals
disappear from the list.

3. The AND equation window is completed with the signals we have added:
4. Each of the lines in the Equation window is formatted as follows:

3 u_demo/sdi_LN[11..0]

A

Enable or disable condition Signal name Operator Value Radix
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Control Description
Enable / Disable condition Select to enable condition. Unselect to disable condition.
Operator Drop-down list with the available operators:
Always available:
== equality
1= inequality

Only available if Levels/Edges/Comparisons was chosen as an option for ‘Trigger unit type’
at Core Insertion (refer to Core Inserter — Capture Configuration)

> greater than

<:smaller than

>=: greater or equal to

<=:smaller or equal to

[..]:inrange

I[...] : out of range

Value Value for combination. Right-click on the fields shows some of the options at bit level.

Bit level (binary) possible values:
X :don’ care

0:logic0

1:logic1

R : rising edge

F : falling edge

B: any edge

N : no edge

Hexadecimal or Decimal values can also be entered if the corresponding radix is chosen (see

below).
Radix Radix for ‘Value’. Right-click to open the menu to change this:
all ¥
all 0
all 1
- all R
. all F
all B
all M
Radix  * bin
dec
hex
—_—
bin : Binary
dec: Decimal

hex: Hexadecimal

Cross-capture unit trigger

By default, it is possible to use the result of a trigger condition from one capture unit as a source trigger condition for
another capture unit. Because capture units are not always located in the same clock domain, some options are
available.

At the bottom of each (AND or OR) equation window, locate the following control ‘Use other capture units’. Select
tick box to enable it.
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. e
IUse other capture units /’ -

Click on the ‘pencil icon’ to edit the options: =
A window opens, with the list of the available capture units (different from the active CU):

O Triggers From Other Capture Units

Capture Unit Name Enable Invert Common Clock
L1 pattems O O
23 ANIS_dave O O ]
3 4 AXIS_master O O O

\ ¥

Enable / Disable usage of this capture unit’s trigger condition

Optional inverter on the capture unit’s trigger condition

Select if the capture units share a common clock.

Cancel Dane

Click on ‘Done’ once set up.

The ‘label icon’ allows defining a custom logic name for the condition.

A Remark about cross-capture unit triggering with multiple clock domains:

When the same sampling clock is used for the capture units, the event sent from the source capture unit to the
destination CU is fully synchronous and the detection thereof is immediate. In such a case, it is advised to select
the option ‘Common clock’ so everything remains synchronous.

When the source and destination capture units do not use the same clock the source trigger event is latched
into the destination capture unit. Once the event is seen at the output of the latch, the latch is reset. It is
important to note that there will be an undefined time between the generation of the source event and its
detection at the destination capture unit.
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Waveform viewer (MYRIAD™)

Features — Overview:

- Dock/Undock window (double-click in title);

- Gigabyte-capable waveform viewer;

- Wave database save / export (CSV, binary, VCD);

- Waves formatting (color, size) — Analog or digital display — binary, hexadecimal, unsigned;
- Formatting save / recall;

- Flexible and fast zoom, even on very large databases;

- Multi-marker;

- Event and value search;

- Multi-burst display (background color change)

- Burst numbering / special trigger display

- Multi-scale sample count (absolute or within each burst).

Multiple Capture Control

The optionally removable pane of the left-hand side of the Analyzer window provides the controls for running
captures from multiple capture units.

The capture settings must be defined for each capture unit separately.

Select the tick box corresponding to the desired Capture Units and use the run with trigger or run controls.

Multiple Capture Control <

Jdd R

[m] select [ Deselect all

Patterns Idle
] video Done
AXIS slave Idle
[] ax1s_master Idle
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Status bar

Netiist flow | Link with AMD Vivado % | EXOSTIV Probe % | FPGA link +

The Status bar returns the connection status of:
- the chosen project flow (‘Netlist’ or ‘RTL’).
- the connection between Vivado and EXOSTIV Dashboard if the netlist flow is used.
- the EXOSTIV Probe with the PC (‘EXOSTIV Probe’).
- the EXOSTIV Probe with EXOSTIV IP (‘FPGA link’). When properly connected, the red ‘X’ turns to a green ‘V’.
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Appendix A — EXOSTIV Dashboard Installation Notes

Installing EXOSTIV Dashboard — Windows 64 bit

1) Download the latest version of EXOSTIV Dashboard: go to: www.exostivlabs.com/download
Pick the desired version and register to request the download.
2)  Unpack the program to start installation. Follow the installation process.

i5 Setup - EXOSTIV Dashboard - X

Welcome to the EXOSTIV
Dashboard Setup Wizard
This will install EXOSTIV Dashboard 1.4.13 on your computer.

It is recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.
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Installing the EXOSTIV Probe USB driver

The EXOSTIV probe requires a USB driver to be installed:
1) Connect the EXOSTIV Probe to the PC with the USB cable and power it on.

EX STIV
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2) If not automatically prompted to install a driver, start Windows’ Device Manager and locate the EXOSTIV

Probe in the list:

Right-click on ‘EXOSTIV Probe’ and select ‘Update Driver Software...’

;.j.-_ Device Manager
Eile Action Miew Help

e« @ HE B

v :.'.-_ Spiclt15
» 0y Audioinputs and outputs
> % Batteries
> || Biometric devices
> 9 Bluetooth
> EH Computer
b s Disk drives
» [ Display adapters
> am DVD/CD-ROM drives
> Human Interface Devices
» =g IDE ATA/ATAPI controllers
> _"|“; Imaging devices
> I Jungo
> Keyboards
> 8 Mice and other pointing devices
> E Modems
» [ Monitors
~ I? Metwork adapters

? Intel(R) Centrino(R) Wireless-M 10,

? Realtek PCle GBE Family Contrgller
@ VirtualBox Host-Only Ethernet/Adapter

v B2 Other deviges
B EXOSTIV Probe
i Unknown device — 7

[ Portable Devices

i Ports (COM & LPT)

= Print queues

[} Processors

m Srnart card readers

B Software devices

I Sound, video and game controllers

d

% Storage controllers
i3 System devices

>
>
>
>
>
>
>
>
>
» i Universal Serial Bus controllers

@ Dell Wireless 5350 HSPA+ Mini-Card Metwork Adapter

ZF LogMeln Hamachi Virtual Ethernet Adapter

@ VMware Virtual Ethernet Adapter for VMnet]
If? VMware Virtual Ethernet Adapter for VMnetd
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~ L¥ Other devices
E EXOSTIV Prohe
Ei Unknown de
» B Portable Devices
> & Ports (COM & LF
» [ Print queues
) ﬁ Proceszors

Update Driver Software...
Disable
Uninstall

Scan for hardware changes
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> |2 Smart card reade
» l Software devices
» i.d Sound, video and game controllers

Properties

B Update Driver Software - EXOSTIV Probe

How do you want to search for driver software?

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

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

Cancel

& B Update Driver Software - EXOSTIV Probe

Browse for driver software on your computer

Search for driver software in this location:

| \Program Files (x86)\Exostiv Labs\EXOSTIVDashbeoard\drive

~ | Browse...

& Include subfolders

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

Mext || Cancel
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Select ‘Browse my computer for driver software’ and specify the right location of the driver.
- For 32 bits windows, the default directory is C:\Program Files\Exostiv Labs\EXOSTIVDashboard\drivers\x86
- For 64 bits windows, the default directory is C:\Program Files (x86)\Exostiv Labs\EXOSTIVDashboard\drivers\x64

X

B Update Driver Software - YUGQ Systerns EXOSTIV Probe

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

¥UGO Systemns EXOSTIV Probe
- 4

. Close

Installing the EXOSTIV Dashboard button in Vivado
(Applies to EXOSTIV for AMD only)
EXOSTIV for AMD provides a ‘netlist flow’, that enables EXOSTIV IP insertion after synthesis. This flow requires linking
EXOSTIV Dashboard to Vivado using a shortcut to a script in Vivado's toolbar.
This shortcut is automatically added at the end of the EXOSTIV Dashboard software installation.

In cases where the installation program fails to locate the Vivado installation properly, it is possible that no button
gets inserted in the Vivado toolbar.

Please check your Vivado toolbar. If the EXOSTIV icon is NOT visible, then you have to install it manually:

% dermo _weul108 - [D:fProjects/Xplorer/Demo/VCU108/vivado/demo-veul08-1.10.1-gsfp_2022.1/demo_veul08.xpr] - Vivado 20221

File Edit Flow  Tools Reports Window Layout  View  Help Q- Quick Access

& ® > B H O B 8 X D

Fl

To install the EXOSTIV Dashboard shortcut into Vivado, please use one of the following procedures:
Procedure #1 — Through EXOSTIV Dashboard menu (semi-automatic).

1. Close Vivado.
2. Start EXOSTIV Dashboard
3. Click on the following menu item: Tools > Install Dashboard Shortcut
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L1 EXOSTIV Dashboard-A - D:/Projects/Xplore
File  Tools Help
E f Connect Device
Mul Install Dashboard Shortcut
N Options...
(|
4.  You should receive the message: ‘Integration with Vivado succeeded’.
Procedure #2 — Setting it up from Vivado
1. Start Vivado
2. Click on the following meny item: Tools > Customize Commands > Customize commands...
¢ Vivado 20162
File Flow | Tools | Window Help
Run Td Script...
Compile Simulation Libraries. ..
v Xilimx Tl Store...
| Customize Commands » Customize Commands. ..
3. Hit on the green ‘+ button on the upper left corner:
#  Customize Commands x

Configure custom Td menu and toolbar entries.

Custom Commands Edit Custom Command
Press the = Menu name:
_—
1 button to Add Command Shartout: Mo shortout
Ik Run command: | Type a Tel command here

Source Td file:

Toolbar Options
Add to the toolbar
Tooltip:
Icon file path: .

Apply

Reset

Add... Remove

Define Args...

o] e

4. Type ‘EXOSTIV Dashboard’ in the dialog that opens. Press ENTER.
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#  Customize Commands X
d Enter a menu name
EXOSTIV Dashboard)| ¢
c Press ENTER to add the command, ESC to Cancel stom Command
Press the Menu name:

_—

4 button to Add Command Shortout: Mo shortout Add... Remove

+ Run command: | Type a Tcl command here Define Args...

Source Td file:

Toalbar Options
Add to the toolbar

Tooltip:
Icon file path:

Apply Reset

: carcs

5. Enter the following lines in the main dialog window:
- Run command: source "C:/Program Files (x86)/Exostiv Labs/EXOSTIVDashboard/vivado_server.tcl" -notrace
- Select ‘Add to the toolbar’
- Optionally add the following tooltip: Start EXOSTIV Dashboard
- Icon file path: C:/Program Files (x86)/Exostiv Labs/EXOSTIVDashboard/Exostiv-icon_32x32.png

Please replace ‘C:/Program Files (x86)/Exostiv Labs/EXOSTIVDashboard’ with the alternate path that you used for
installing the EXOSTIV Dashboard software.
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Installing EXOSTIV Dashboard — Linux

1. Please refer to: https://www.exostivlabs.com/exostiv/exostiv-technical-specifications/

to check the supported Linux distributions and versions.

2. Download the latest version of EXOSTIV Dashboard: go to: http://www.exostivlabs.com/support/downloads/
Pick the desired version and register to request the download.

3. Make the installer executable

In the window manager, right-click on the installer. Select the “Permissions” tab and enable the “Allow executing file
as program” checkbox.

EXOSTIV-1.5.1-linux-x64-installer.run Properties

Basic | Permissions | Open With

Owner: Me]

Access: Read and write -
Group: dima -

Access: Read and write v
Others

Access: Read-only -
Execute: Allow executing file as program

Security context: unknown

4. Run the installer
Double click on the installer to start the software installation. Click three times on “Forward”, then on “Finish”.

Setup
EX STIV Setup - EXOSTIV Dashboard
LABS

Created with an evaluation version of BitRock
InstallBuilder

Welcome to the EXOSTIV Dashboard Setup Wizard.

W
=
3

Back [ Forward ]. Cancel
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Installation Directory

Please specify the directory where EXOSTIV Dashboard will be installed.

Installation Directory EXOSTN—LSJ ] ||

InstallBuilder

Back Forward Cancel

Ready ko Install

Setup is now ready to begin installing EXOSTIV Dashboard on your computer.

InstallBuilder

Back .[ Forward ]. Cancel

Setup

EX STIV Completing the EXOSTIV Dashboard Setup

LABS IRWFE]

Setup has finished installing EXOSTIV Dashboard on your
computer.

>
-
=

Back . Finish . Cancel

At the end of the installation, two new icons appear on the desktop to start and uninstall the application.

EXOSTIV Dashboard
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Before running the application

EXOSTIV Dashboard requires libusb-1.0-0 to access the probe. Type following command to install libusb:
- sudo apt-get install libusb-1.0-0
Enter the administrator password to complete the installation.
Libusb requires administrator privilege to use the USB bus. To remove this limitation, proceed as follows:
- Open file “/lib/udev/rules.d/50-udev-default.rules” in a test editor like gedit with administrator
rights.
- Search for the following line in the file:
SUBSYSTEM=="usb", ENV{DEVTYPE}=="usb_device", MODE="0664"
- Replace with this line:
SUBSYSTEM=="usb", ENV{DEVTYPE}=="usb_device", MODE="0666"
- Save the file.

Integration with Vivado

Linking EXOSTIV Dashboard to Vivado for Core Insertion requires using a shortcut to a script in Vivado’s toolbar.

In Vivado, open the “Customize Commands...” dialog with Tools > Customize Commands > Customize Commands...

File  Flow Iools|window Help

Bun Tcl Script...
Compile Simulation Libraries...

\/l Hilinx Tcl Store...
| Customize Commands ¥|| Customize Commands... |

| £ options... [

Clickonthe  sign and enter “EXOSTIV Dashboard” as menu name and press Enter.

Enter & menu namea
|Ex0STI Dashboard |
Press ENTER to add the command, ESC to Cancel

+ Press the = Menu name: [ |
-

+ button to Add Cormmand chortout: Mo shortout | add.. || Remowe |
4 @ Run command: | Type a Tcl command here ‘ | Define Args... |

O Source Tel file: | “:l

Toolbar Options

[ &dd to the toolbar

Tooltip: | |
lcon file path: [l | I=

| Zpply | | Beset |

Complete the fields on the right side as follows:

® Customize Commands

Configure customn Tcl menu and toolbar entries,

Customn Commands Edit Custam Cammand
o [ E¥OSTIV Dashboard
Menu name: [ExosTIV Dashboard |
+ Shortout: No shorteut | Add.. || Remove |
+ @ Run command: |scurce “home/<user=/EXOSTIV-1.5. 2 ivado_server.tcl” -notrace ‘ | Define Args... ]
O Source Tl file: | H:\
Toaolbar Options
[ Add to the toolbar
Tooltip: ‘ ‘
lcon file path: & [fhome/=user=fEXOSTIV-1.5. 2/Exostiv-icon.png Hj

| apply || Reset

Lo
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e  Runcommand : source "/home/<user>/<EXOSTIV installation directory>/vivado_server.tcl" -notrace
e Iconfile path : /home/<user>/<EXOSTIV installation directory>/Exostiv-icon.png

Replace <user> with the user name. Or adapt the path according to the installation folder. Click on “OK” to validate the changes and
close the dialog box.
The newly created custom command should now appear in the menu.

File  Flow Iools|ﬂindow Help

Bun Tel Seript...
Cornpile Sirmulation Libraries...

Vl Hlirx Tel Store..,
| Customize Commands 3 Custormize Commands...
# options... EXOSTI Dashboard

A new button will appear in the toolbar.

File Edit Flow Tools Window Layout Wiew Help
Zooml x| P D> XS X L GSocdutaponr - | &% [H]®

The new menu entry and the new button can now be used to start EXOSTIV Dashboard.

Using the application from a command prompt

The EXOSTIV Dashboard can be started from a command prompt. First go the install folder, typically “cd ./EXOSTIV-1.5.4” and execute
command “./ExostivDashboard.sh”.

#  Customize Commands X

Enter a menu name

EXOSTIV Dashboard)| ¢
Press ENTER to add the command, ESC to Cancel
d ! stom Command
+ Press the Menu name:
_—
4 button to Add Command Shortout: Mo shartout Add... Remove
Ik Run command: | Type a Tcl command here Define Args...

Source Td file:
Toalbar Options
Add to the toolbar
Tooltip:

Icon file path: E

Apply Reset

: Cars

6. Enter the following lines in the main dialog window:
- Run command: source "C:/Program Files (x86)/Exostiv Labs/EXOSTIVDashboard/vivado_server.tcl" -notrace
- Select ‘Add to the toolbar’
- Optionally add the following tooltip: Start EXOSTIV Dashboard
- lcon file path: C:/Program Files (x86)/Exostiv Labs/EXOSTIVDashboard/Exostiv-icon_32x32.png

Please replace ‘C:/Program Files (x86)/Exostiv Labs/EXOSTIVDashboard’ with the alternate path that you used for
installing the EXOSTIV Dashboard software.
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Appendix B — Using ‘Design Checkpoints’ (DCP) flow type
(This section applies to Exostiv Dashboard-A for AMD devices)

Using Vivado with and without project files (.xpr)

AMD Vivado provides several ways to define and implement FPGAs.
The default usage of EXOSTIV implies defining ‘projects’ files in Vivado (.xpr).

However, in some cases, project files are not used — especially when the target FPGA design is not synthesized with
Vivado, but with a third-party EDA synthesis tool.

Avery common way of using Vivado is to proceed by successively saving ‘Design Checkpoints’ (.DCP). Such checkpoints
allow saving the state of the implemented design at any point of the flow. By using checkpoints, it is not mandatory
to use project files (.xpr). The set of commands that can be used in Vivado differ on whether a project file is used or
not.

In this section, we present an alternate flow for using Vivado and EXOSTIV Dashboard without Vivado .xpr project file.

Flow

- We suppose that Vivado is used with the target FPGA design after synthesis. The synthesized design is loaded into
Vivado as a netlist. Hence, the starting point is a design checkpoint (.DCP) saved with Vivado after loading the target
FPGA design. We suppose that no Vivado project is defined.

- In the EXOSTIV Dashboard, calling the implementation run is based on the preexistence of a Vivado project file. For
this reason, the implementation of the FPGA design instrumented with the EXOSTIV IP cannot be started from EXOSTIV
Dashboard. Hence, the option of starting the implementation from the EXOSTIV Dashboard must be de-selected.

I EXOSTIV Dashboard-A - D:/Projects/Xplorer/Demo/VCU108/src/epf/q4_g12r156q-1.11.0.epf

File Tools Help

] & R
Link Capture Insert Debug
Configuration ’ ’ ’ Configuration ’ ’ ’ EXOSTIV IP ’ ’ ’ Design
>Insert EXOSTIV IP
Configuration

Vivado installation folder |D:fdeX|\|anvad01'2072. 1/bin EXOSTIV IP instance name |exi_top

Use IP cache [] |Manage cache

Progress

Checking configuration
Starting Vivado shell
Creating 10 project
Generating transceiver sites
Creating debug core project
Cenfiguring debug core
Generating memories

Generating transceivers

[ Implement design impl_1

Generate bitstream

Netlist flow | Link with AMD Vivado 4 | EXOSTIVProbe % | FPGA link %
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- After loading the synthesized design into Vivado (possibly recalling the corresponding design checkpoint), the
EXOSTIV Dashboard can be linked to Vivado with the usual flow (please refer to section starting from ‘Core
Inserter - Overview’).

- Pressing the ‘Insert EXOSTIV IP’ button from the Insert EXOSTIV IP window of the Core Inserter will start and run
the flow up the the ‘Design Rules Check’. Thereafter, the result is an ‘instrumented synthesized design’, that is,
the same original design netlist, where a synthesized EXOSTIV IP is inserted and connected to the nodes chosen
with the EXOSTIV Core Inserter.

- Save your EXOSTIV Dashboard project file.
- From there, the implementation of this ‘instrumented design” must be manually started. Here is how:

1. Switch to the Vivado session where the synthesized design had been loaded originally. The unit ‘exi_top’
(EXOSTIV IP top) should be present in the design.
| Checkpoint Design * - xc7a35tcsg325-2
Metist P _ 0O
=

3 demo 03 M

M

-5 Nets (323)

- exi_top (exi_top
-gjde_mﬁ[ﬂ]'.ujm_re (demo_03_core)
[+ u_dk {dk_gen)

u_reset (reset_sync)
u_shuffle_sync (resync_pipe)
u_time {TimeBase)

w_vid_mmem (dk_video)

@-[F] u_wvidrst {reset_sync__2)

2. Successively use the following commands from the Vivado command line interface:
- Opt_design
- (optionally: power_opt_design)
- Place_design
- (optionally: phys_opt_design)
- Route_design
- Write_bitstream <file name>

Please refer to Vivado command line / batch mode user’s guide for additional details and options.

3. You can then load the FPGA configuration and use EXOSTIV Analyzer.

Rev. 1.0.14- February 13,2024 61



EX STIV

LABS

Copyright

© Exostiv Labs Srl 2024. Exostiv Labs™, the Exostiv Labs logo, EXOSTIV™ and MYRIAD™ are trade names and/or
trademarks of Exostiv Labs Srl. All rights reserved. Other brands and names mentioned in this document are the
trademarks of their respective owners.

Exostiv Labs Srl is a company registered in Belgium, 18 Avenue Moliere, 1300 Wavre.
VAT / REG nr: BE0873.279.914.

AMD, the AMD Arrow logo, Alveo, Artix, ISE, Kintex, Kria, MicroBlade, Spartan, Ultrascale, Versal, Virtex, Vitis, Vivado,
Zyng and combinations thereof, are trademarks of Advanced Micro Devices, Inc.

Disclaimer

THIS DOCUMENT IS PROVIDED “AS IS”. EXOSTIV LABS PROVIDES NO REPRESENTATIONS AND NO WARRANTIES,
EXPRESS, IMPLIED OR STATUTORY, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, SATISFACTORY QUALITY, NON-INFRINGEMENT OR FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE DOCUMENT. For the avoidance of doubt, EXOSTIV LABS makes no representation with respect to,
and has undertaken no analysis to identify or understand the scope and content of, third party patents, copyrights,
trade secrets, or other rights.

This document may include technical inaccuracies or typographical errors.

The contents of this document are subject to change without notice. This document may contain information on a
Exostiv Labs product under development by Exostiv Labs. Exostiv Labs reserves the right to change or discontinue
work on any product without notice.

TO THE EXTENT NOT PROHIBITED BY LAW, IN NO EVENT WILL EXOSTIV LABS BE LIABLE FOR ANY DAMAGES,
INCLUDING WITHOUT LIMITATION ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE, OR CONSEQUENTIAL
DAMAGES, HOWEVER CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY, ARISING OUT OF ANY USE OF THIS
DOCUMENT, EVEN IF EXOSTIV LABS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Exostiv Labs products are not designed or intended to be fail-safe or for use in any application requiring fail-safe
performance; you assume sole risk and liability for use of Exostiv Labs products in such critical applications.

https://www.exostivlabs.com

Rev. 1.0.14- February 13,2024 62



