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Chapter 1: Preface

Preface

About This Guide

This guide is a reference manual for ACE, used for placing, routing, configuring, and debugging Achronix FPGAs. ACE
works in conjunction with third-party synthesis and simulation tools to provide a complete design environment for
Achronix FPGAs.

This guide consists of the following chapters:
- Getting Started (page 3) includes an Introduction to ACE and a quick Tutorial.

- Concepts (page 6) covers all the basic concepts of ACE, and can be considered a reference manual for the
various GUI elements.

- Tasks (page 282) details how to complete various tasks within the GUI, plus provides the related TCL commands.
- TCL Command Reference (page 580) provides a complete TCL command reference, including syntax.
- Troubleshooting (page 761) shows a number of common problems and the recommended solutions.

- Revision History (page 789) lists the changes to each revision of this document

Related Documents

The following documents, as well as the latest version of this document (UG070), are always available for download
at https://www.achronix.com/support/docs.

- ACE Installation and Licensing Guide (UG002)

- JTAG Configuration User Guide (UG004)

- Snapshot User Guide (UG016)

- Synthesis User Guide (UG018)

The following supplemental document, typically included in the software release download files, should also be
consulted for the very latest information:

- ACE (version) Release Notes

Further documents are available for each Speedster device on both https://www.achronix.com/support/docs and
https://download.achronix.com (login required).

Also see the Getting Started section on https://support.achronix.com.

Please consult your Achronix FAE for a complete list of documentation relevant to your Achronix products.

10.0 www.achronix.com 1
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Conventions Used in this Guide

Command-line entries

File names

GUI buttons, menus, menu or list
choices, and radio buttons

Variables

RTL Names

Window and dialog box headings and
sub-headings

Window and dialog box names

Formatted with a bold fixed-width font,

or in a special code block.

Formatted with a fixed-width font.

Formatted with a variable-width bold
font.

Formatted with italic emphasis and
enclosed by the angle brackets "< >".

Formatted with italic emphasis.

Heading formatted in quotation marks.

Name uses initial caps.

$ Open
top_level_name. log

Command-line code
example

$ Open
top_level_name. log

filename.ext

Select File — Open, select the
desired file, then click OK to
continue.

<design_dir> /output.log
read_clk
Under "Output Files", select ...

From the Add Files dialog box, ...

10.0 www.achronix.com
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Chapter 2 : Getting Started

Introduction

The Achronix implementation flow is an end-to-end solution which provides an intuitive user interface, batch mode
support, advanced debug capabilities, and a simple push-button set of high-level flow steps:

- IP Configuration and Generation

- Simulation (uses standard 3rd party simulator tools)

- Synthesis (uses the industry standard Synopsys Synplify Pro)
- Placement

- Routing

- Timing Analysis

- Bitstream Generation

- FPGA Configuration

- On-chip Debugging

ACE Quickstart Tutorial

Start by copying all the files from <ace_7install_dir>/examples/quickstart/<device> into a new empty
directory (< test_d7ir>)in your file system. Use the <device> directory that matches the Target Device
implementation option that you select in step 2. Before launching ACE, make sure you have also installed Synplify
Pro and your Simulation tools, and configured the environment variables (such as SACX_SYNPLIFY_TOOL_PATH
and SACX_<sim_tool>_TOOL_PATH) by following the instructions in the ACE Installation and Licensing Guide
(UG002), or Getting Started User Guide.

Now click the (=) minimize icon in the upper right corner of the Welcome view to minimize these instructions.
Follow these simple steps to complete your first design in ACE:

1. Create your Project

In the Projects View (page 117), click the (ﬁ) Create Project toolbar button. Follow these steps to create the project:

1. Inthe Create Project Dialog (page 170), enter (or browse to) the path to < test_d7r> in the Project Directory
field.

2. Enter quickstart inthe Project Name field and click OK.

You should now see your new project show up in the Projects view. See Creating Projects (page 293) or Working with
Projects and Implementations (page 293) for more details.
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2. Add your Design Files and Set Implementation Options

In the Projects view, click the "quickstart" project to select it. Follow these steps to add the design source files for
Simulation, Synthesis, and Place and Route:
1. Click the (|=/) Add Source Files toolbar button and select Add RTL Files.

2. Inthe Add RTL Files dialog, browse to the <test_d7r>/src/rt’l directory and select all of the files by
holding down the CTRL key and clicking each file name.

3. Click the Open button to add the RTL files to your project.

4. Click the ( =) Add Source Files toolbar button and select Add Synthesis Constraint Files.

5. Inthe Add Synthesis Constraint Files dialog, browse to the <test_d7r>/src/constraints directory and
click the quickstart. sdc file to select it.

6. Click the Open button to add the Synthesis Constraint files to your project.

7. Click the ( =) Add Source Files toolbar button and select Add Place and Route Constraint Files.

8. Inthe Add Place and Route Constraint Files dialog, browse to the <test_dir>/src/constraints directory
and select all of the files by holding down the CTRL key and clicking each file name.

9. Click the Open button to add the place and route constraint files to your project.

10. Click the ( £') Add Source Files toolbar button and select Add Simulation Testbench Files.

11. Inthe Add Simulation Testbench Files dialog, browse to the <test_d7r>/src/tb directory and select all of
the files by holding down the CTRL key and clicking each file name.

12. Click the Open button to add the simulation testbench files to your project.
In the Options View, follow these steps to configure your project options:

1. Expand the Project Options section and select the Target Device that matches the set of design files that you
copied earlier.

2. In the Project Options section, scroll down and enter the following semicolon-separated list for the HDL Include
Path:

o <test_dir>/src/rtl;<test_dir>/src/tb
Note: The HDL Include Path applies to both Synthesis and Simulation.
3. Scroll down and expand the Simulation section of options.

4. Select the Simulation Tool you have installed from the drop-down list and enter tb_qu-ickstart for the
Testbench Top Module.

You now have a project that is ready to run through the flow! See Adding Source Files (page 297) or Working with
Projects and Implementations (page 293) for more details.

3. Run the Flow

1. Inthe Flow view, expand the tree to view the detailed flow steps.
2. Under RTL Simulation, click the checkbox next to Run RTL Simulation.

3. Click the () Run Flow toolbar button.
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Textual output from the flow is shown in the Tcl Console view. When the flow is finished running, you can see the

completed flow steps in the Flow view updated with a green check mark (‘39) to indicate success, and all newly
generated reports are displayed in the editor area. See the Flow (page 234) concept or Running the Flow (page 306) for
more details.

4. Analyze the Results

1. Onthe main toolbar, click the ( E) Floorplanner Perspective toolbar button.
2. Within this perspective, use the Critical Paths View (page 37) to analyze critical paths and highlight them in the

Floorplanner View (page 43). Clicking the (%) Zoom To Path toolbar button in the Critical Paths view, zooms the
Floorplanner View (page 43) to the path currently selected in the Critical Paths view.

3. Use the Search View (page 129) and Selection View (page 133) to locate objects of interest.

Clicking the () Zoom To Selection toolbar button in the Selection view zooms the Floorplanner view to the objects
in the current selection set. See the Viewing the Floorplanner (page 339) and Analyzing Critical Paths (page 353) tasks
in the User Guide for more details.

Congratulations!!!

i% g You have successfully completed a design in ACE!

10.0 www.achronix.com 5
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Chapter 3 : Concepts

Workbench

The term "workbench" refers to the desktop development environment within ACE. The workbench aims to achieve
seamless tool integration by providing a common platform for the creation, management, and navigation of project
resources.

Each workbench window contains one or more perspectives (page 6). Perspectives contain views (page 16)
and editors (page 9) and control what appears in certain menus and tool bars. More than one workbench window can
exist on the desktop at any given time.

Perspectives

There are many different kinds of information that must be viewed within ACE. Perspectives are used to filter the
information into usable, logically consistent groupings. A perspective provides a set of functionality aimed at
accomplishing a specific type of task or works with specific types of resources. A perspective defines the initial set
and layout of views (page 16), editors (page 9), menus, and toolbars in the Workbench (page 6) window.

For example, the Projects perspective combines views (page 16) commonly used while managing project source files,
while the Floorplanner perspective contains the views that are used while viewing chip layout and floorplanning
information. Perspectives are frequently switched while working inside the Workbench (page 6).

() Note

Within the Workbench (page 6) window, all perspectives share the same set of editors (page 9). All editors are
usable/visible from all perspectives. Likewise, each of the views (page 16) may optionally be used within any
perspective, but they are most useful when grouped with the other views from their native perspective. One
of the views, the Tcl console view (page 142), is a member of all the perspectives.

Projects Perspective

The ( ﬁj) Projects perspective allows selecting an active project and implementation, managing the contents and
configuration of the active project/implementation, running the flow (page 234), and viewing the reports generated by
the flow.

By default, this perspective contains the Projects view (page 117), Flow view (page 53), Options view (page 96), Tcl console
view (page 142), and the editor area, which can contain any ACE editor or report. The Multiprocess view (page 73) is also
part of this perspective, but is hidden by default.

For more information, see Working with Projects (page 293), Running the Flow (page 306), and Using the Tcl
Console (page 332).
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Floorplanner Perspective

The ( g) Floorplanner perspective allows viewing and editing the placement and routing of the active project/
implementation.

By default, this perspective contains the following:
+ Floorplanner View (page 43)
- Search View (page 129)
- Selection View (page 133)
- Critical Paths View (page 37)
- Critical Path Diagram View (page 33)
- Netlist Browser View (page 79)
- Clock Domains View (page 20)
- Clock Regions View (page 23)
- Placement Regions View (page 110)
- Partitions View (page 107)
- Tcl Console View (page 142)

For more information on using the views in this perspective, see Viewing the Floorplanner (page 339), Pre-Placing a
Design (page 346), and Analyzing Critical Paths (page 353).

A Caution!

Unlike most other perspectives, the Floorplanner perspective hides the editor area. To view editors (page 9)
and reports (page 244), a different perspective must be selected.

IP Configuration Perspective

The ( ) IP configuration perspective is used to create and edit IP configuration files (.acxi p) through the various
IP configuration editors.

By default, this perspective contains the following:
- Projects View (page 117)
- IP Libraries View (page 71)
- IP Diagram View (page 69)
- IP Problems View (page 71)
+ Outline View (page 106)
- Tcl Console View (page 142)
- 1/0 Designer Toolkit Views (page 60)
The IP configuration perspective also contains the editor area, which can contain any ACE editor or report.

See Creating an IP Configuration (page 336) for more details.
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2D NoC Performance Perspective

The () 2D NoC Performance perspective is used to visualize the throughput or congestion of the 2D NoC network
by loading a simulation log file produced by the device simulation model (DSM).

By default, this perspective contains the following:
- NoC Performance View (page 87)

- NoC Time Slice View (page 93)

& Caution!

Unlike most other perspectives, the 2D NoC performance perspective hides the editor area. To view
editors (page 9) and reports (page 244), a different perspective must be selected.

Programming and Debug Perspective

The [5 ) Programming and Debug perspective allows interaction with Achronix FPGAs via JTAG through a JTAG
pod or embedded JTAG controller device. Downloading the device configuration and debugging is typically
performed within this perspective.

By default, this perspective contains the following:
- Snapshot Debugger View (page 137)
- Download View (page 40)
- Register Browser View (page 127)
- Tcl Console View (page 142)
The Programming and Debug perspective also contains the editor area, which can contain any ACE editor or report.

For more information on using this perspective, see Running the Snapshot Debugger (page 364) and Programming a
Device using JTAG in the Download View (page 390)

HW Demo Perspective

The (E) HW Demo perspective allows observing various aspects of a particular device, by selecting one of the
provided demonstration designs from a list. When the demonstration is loaded into the attached board, LED states
and DIP switch states (from the board) are displayed and updated in real-time. Internal device state information such
as the temperature of the FPGA and power consumption are also displayed.

By default, this perspective contains the following:
- Snapshot Debugger View (page 137)
+ HW Demo View (page 58)
- Tcl Console View (page 142)
The HW Demo perspective also contains the editor area, which can contain any ACE editor or report.

For more information on using this perspective, see Running the HW Demo (page 401).
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Editors

Most perspectives (page 6) in the workbench (page 6) are comprised of an editor area and one or more views (page 16).
Different editors are associated with different types of files. For example, when a file is opened by double-clicking in
the Projects view (page 117), the associated editor opens in the Workbench. If there is no associated editor for a
resource, the Workbench attempts to launch an external editor outside the Workbench. Any number of editors can
be open at once, but only one can be active at a time. The main menu bar and toolbar for the Workbench window
contain operations that are applicable to the active editor.

Tabs in the editor area indicate the names of resources that are currently open for editing (usually the filename, and
the tab tooltip provides the full path to the file). An asterisk (*) displayed in an editor tab indicates that an editor has
unsaved changes. By default, editors are stacked in the editor area, but may be tiled (page 289) in order to view
multiple editors simultaneously. The gray border at the left margin of the editor area may contain icons that flag
errors, warnings, or problems detected by the system.

In ACE, the editor area is also used to view the reports (page 244) generated by ACE. By default, when ACE is running
the flow (page 234) in single-process mode, ACE opens HTML versions of the reports in the HTML report browser (page
9) as soon as the report data is generated/updated. When ACE is in Multiprocess mode (via the Multiprocess

view (page 73)), only the Multiprocess summary report (page 255) is automatically opened in the editor area — the other
reports must be opened manually through the Projects view (page 117), or by following the Timing report hyperlinks for
each implementation (page 229) found within the Multiprocess summary report.

ACE also provides a suite of IP Configuration editors, organized by fabric family/library, used to instantiate and
configure the various IP surrounding the core fabric. See Creating an IP Configuration (page 336).

(@ Note

The IP libraries and IP types displayed within ACE are dynamic and change based on which technology
libraries and devices are installed and licensed at each customer site. Therefore, the individual IP
configuration editors are not documented in this guide, and are instead documented in separate dedicated
Achronix documentation. An example would be the Speedster7t Soft IP User Guide (UG103).

HTML Report Browser

When HTML versions of generated reports (page 244) are opened within ACE, they are displayed within the Editor area
using the HTML Report browser. This is a very limited form of a web browser — it only allows hyperlink traversal,
refresh, forward, and back operations. The buttons for refresh, back, and forward are not displayed within the
browser itself, but are instead shown in the main (topmost) ACE button-bar.

(® Note

The HTML Report Browser should not be used to browse the Internet — a dedicated web browser (i.e.,
Firefox) would be a much better choice, for both security and performance reasons.

10.0 www.achronix.com 9
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Figure 1 - HTML Report Browser, Toolbar Buttons

Table 1 - HTML Report Browser Toolbar Buttons

Description

L] Back Returns to the last HTML location viewed.

Returns to the HTML location viewed before the Back button was
o Forward selected (the Forward button remains disabled until the Back
button has been clicked).

Refreshes the displayed HTML report to show the current

]
o Refresh contents of the report file on disk.

Text Editor

Reports, source files, and scripts open in the text editor. The text editor supports typical editing functions, such as
insert, delete, copy, cut, and paste.
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L ]

Figure 2 - Text Editor Example

VCD Waveform Editor

The VCD waveform editor does not allow editing a VCD file. It only allows viewing. But since it resides in the same
location in the GUI as all the other editors (page 9), and it opens whenever a VCD file is selected, it can be thought of
as an editor in read-only mode.

The waveform viewer allows examining VCD output in a familiar waveform visualization, displaying how signals
change values over time. It is typically used to examine the VCD output that gets generated when running the

Snapshot debugger (page 364) (see also: Snapshot Debugger View (page 137), Viewing the Captured VCD
Waveform (page 378)).

As with familiar waveform editors, the placement of a vertical line marker (pink by default, managed by a user
preference) can be manipulated with the mouse in the graphical waveform area so that the value of all signals at the
same instant of time can be seen. Signals can also be re-ordered (individually moved vertically among peers in the
table using buttons, or using drag-and-drop) and individual signals can be hidden or shown. Buses are collapsed by
default (individual bits of the bus are hidden), but may be expanded to show all the bits, or re-collapsed to just the
bus as desired. There are also buttons available to expand all buses at once, and collapse all buses at once. If
necessary, bit and bus signals (but not the individual bits of a bus) may be duplicated in the display so that they can
be displayed adjacent to multiple peers for ease of value comparisons. It is, of course, possible to change the zoom
level of the graphical waveform area if desired using buttons or the mouse wheel in the waveform area.

For each VCD file, the editor remembers signal name ordering, zoom level, and the sample offset. These settings are
remembered between Snapshot captures within a single session, as well as between ACE sessions. A button is also
provided to return the file to defaults for all of these values at any time.
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(® Note

1. In addition to the graphical waveform view, the raw text content of the VCD file may be viewed. To do
so, select the File Preview tab at the bottom-left of the VCD waveform editor. To see the graphical
waveform representation again, select the Waveform tab, also at the bottom-left of the VCD waveform

editor.

2. None of the actions available in the VCD waveform editor change the content stored in the VCD file.

| Pin Assignment Report - Prepared — quickstart

Name Value

- snapshot_clock 0

== stimuli_valid 1

=-arm 1

I= limit_a[7:0] 3e

I= counter_a[7:0] 33

=~ counter_a[7] 0

=~ counter_a[6] 0

=~ counter_a[5] 1

== counter_a[4] 1

=~ counter_a[3] 0

-~ counter_a[2] 0

= counter_a[1] 1

=~ counter_a[0] 1

I= counter_b[15:01 Sb3e

== monitor_ch35 0

== monitor_ch36 0

== monitor_ch37 0

I= snapshot_month 3

I= snapshot_day 1b

I= snapshot_hour Oe

I= snapshot_minute 2b

I= snapshot_second 28

I= snapshot_ms 2f5
Move Up Add.

Move Down Remove

Waveform | File Preview

LTI UL L L L

i= snapshot_a.ved %

1b

Oe

2b

28

215

v

<

Left: 0000000216 tk

Marker: 0000000230 tk

Show Times

Figure 3 - VCD Waveform Editor Example

>

Right: 0000000242 tk

Cursor: 0000000228 tk

By default, the waveform area uses alternating foreground colors (black and blue by default) and background colors
(light grey and white by default) for even and odd rows. When rows are selected in the signal name/value table, the
corresponding rows in the waveform are highlighted with a specified selection foreground color (orange by

default). Multi-bit bus values are also shown in hexadecimal in the waveform area when they fit in the available
space. When the bus value is too wide for the available area, the value is not shown in the waveform bus row, though
value edges are still visible. The available area may be made wider by zooming in, thus allowing larger bus values to
be displayed (the marker can also be used to display the bus and bit value in the signal table Value column for a

chosen point in time).

Table 2 - VCD Waveform Editor Options

10.0 www.achronix.com
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m

Signal Value Table

Name The name of the signal as stored in the VCD file.
Value The value of the signal at the indicated point in time of the marker.
Waveform Timing Info

The time in picoseconds (ps) or ticks (tk) indicated by the left edge of the viewable

Left
waveform area.

Right The time (in ps or tk) indicated by the right edge of the viewable waveform area.

Marker The time (in ps or tk) indicated by the vertical marker line (pink by default) shown in
the viewable waveform area.

Cursor The time (in ps or tk) indicated by the current (or last relevant) mouse cursor
position over the viewable waveform area.

(@ Note

Cursor Values - when the mouse moves away from the waveform area, the last position over the waveform
is retained by the Cursor value. This (ps or tk) value does not change until the mouse cursor is again over
the waveform, even if the view is scrolled or the zoom factor is changed.

Icons are shown to the left of each signal name as an indicator whether the name corresponds to a individual bit
signal, a bus, or a bit within a bus.

Table 3 - VCD Waveform Editor Icons

“

— Signal.
I= Bus.
I Bus bit.

There are a number of buttons available below the signal name/value table area to allow altering which signals/
buses are visible, and where they are displayed in relation to their peers. Signals and buses are allowed to be
displayed more than once within the table, if desired.

Table 4 - Signal Value Table Granular Actions
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Button Context Description

Menu

Moves the currently-selected signals (or buses) one row higher in
Move Up Y the table and the waveform area. Signals may also be dragged
vertically to new locations with the mouse.

Moves the currently-selected signals (or buses) one row lower in
Move Down Y the table and the waveform area. Signals may also be dragged
vertically to new locations with the mouse.

Opens the Add Signals to Waveform Viewer Dialog (page 146), which
allows previously removed (hidden) signals to be displayed, and

Add... Y allows already-visible signals to be added to the signal list
multiple times. (A signal could be duplicated and shown adjacent
to multiple associated signals.)

Hides the currently-selected signal(s) (or bus(es), if any bus or any
of its bus bits are selected), temporarily removing it/them from

Remove Y Y the table and the waveform area. The hidden signal/bus may be
shown (added to the table and waveform) again via the Add...
button.

When a single bus or signal is selected, this right-click context
menu choice allows copying the current name of the selected bus

Copy Signal Name Y or signal (this menu choice is not shown when multiple rows are
selected in the table).
When a single bus or signal is selected, this right-click context
. menu choice allows copying the current value of the selected bus
Copy Signal Value Y

or signal (this menu choice is not shown when multiple rows are
selected in the table).

This option (only visible when a single bus is selected) expands
Expand Bus Y the bus to show all the bits making up the bus. The bus bits are
shown below the bus, always in descending index order.

This option (only visible when a single bus or single bus bit is

Collapse Bus Y selected) collapses the bus, hiding all the bits making up that bus.

There are also some supplemental buttons above the signal value table with a few additional actions, each of which
impact the entire table contents at once.

Table 5 - Signal Value Table Bulk Actions

Description

Resets the signals table content and order to the state when
the file is first loaded. This is expected to generally match the

i Reset Signal Table
= '8 order of the monitored bits as found in the *. snapshot file,
with all buses collapsed.
Expand All Buses Expands all buses so that all bits are visible.

10.0 www.achronix.com 14
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Description

= Collapse All Buses Collapses all buses so that zero bits are visible.

There are also a number of buttons that affect the waveform area in particular.

Table 6 - Waveform Buttons

Moves the vertical pink marker line in the waveform area to the previous
L= Move Marker to Previous Edge edge for the signal/bus which is currently selected in the signal value table
(has no effect when no signal is selected in the table).

Moves the vertical pink marker line in the waveform area to the next edge for
=] Move Marker to Next Edge the signal/bus which is currently selected in the signal value table (has no
effect when no signal is selected in the table).

Increases the zoom factor in the waveform area, increasing the visible level
=, Zoom In of detail. This is also possible using the mouse wheel when the mouse cursor
is over the waveform area.

! Decreases the zoom factor in the waveform area, decreasing the visible level
= Zoom Out of detail. This is also possible using the mouse wheel when the mouse cursor
is over the waveform area.

'S - Without changing the zoom factor, scrolls the waveform area horizontally to
ey Zoom to Marker Position L.

make the marker visible.

Opens the Preferences (page 188) dialog, switches to the General —
o_{-_, Configure Colors... Appearance — Colors and Fonts page, and scrolls to the VCD Editor

section, allowing the colors and fonts used to be changed within the
waveform area.

Toggles the Waveform Timing info (left, right, marker, and cursor) between
displaying values in ticks (tk) or picoseconds (ps).

Show Ticks/Show Times
As is typical, the scrollbars around the waveform area can be used to move the waveform area vertically (to see
other signals) or horizontally (to see the same signals at different points in time). In most cases in Linux, scrolling the
mouse wheel specifically over the scrollbars also moves the scrollbar in the expected direction, though this function
may not be possible with all themes, desktop environments, and/or window managers.

VCD Viewer Preferences

The colors and fonts used within the VCD waveform viewer (and the font used within the Signal Value table) are

managed by user-editable preferences. These preferences can easily be viewed and edited by selecting the (o-f']
Configure Colors... button found to the upper-right of the waveform. These preferences allow selecting alternate
waveform viewer color choices (for example, green-on-black colors similar to a more traditional oscilloscope). When
fine-tuning colors, remember to use the Apply button near the bottom of the Colors and Fonts page in the
Preference dialog so that choices can be tested immediately without closing the dialog, allowing immediate visual
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feedback and continued iteration (in most desktop configurations, the Preferences dialog can be moved and made
taller/wider to ensure visibility of all preferences without scrolling).

The following figure shows an example where most of the default colors have been altered in favor of a light-on-dark
color configuration.

0

i Pin Assignment Report - Prepared — quickstart = snapshot_awved X E

Koo | & S @

¥

Name Value
== snapshot_clock 1

== reset_n 1

= stimuli_valid 1

== arm 1

= limit_a[7:0] 3e

= counter_a[7:0] Oa

= counter_a[7]
== counter_a[6]
=— counter_a[5]

== counter_a[3]
= counter_a[2]

0

0

0

= counter_a[4] 0
1

0

=— counter_a[1] 1
0

=~ counter_a[0]
= counter_b[15:0] 5ab8
=— monitor_ch35 0

© Preferences

== monitor_ch36 0
*~ monitor_ch37 0 | type filter text | | Colors and Fonts o
= snapshot_month 3

snapshot_day b Configure DCC Connection Colors and Fonts (font, size, type, ? = any character, * = any string) :

Configure JTAG Connection

I
=
[= snapshot_hour Oe Critical Path Diagram View | type filter text
IE snapshot_minute 26 Floorplanner View Colors anc | |~ & VCD Editor ~ Edit..
[= snapshot second 28 Floorplanner View Optimizat B Time Marker =
I= snapshot_ms 215| « General B Waveform, Background Color, Even Row Use System Font
v Appearance M Waveform, Background Color, Odd Row —
Colors and Fonts Aa Waveform, Font, Deselected rows (set to default: Dialog Font)
Editors 4a Waveform, Font, Selected rows (overrides default: Dialog | Edit Default..
Link Handlers O Waveform, Foreground Color, Even Row
Quick Search B Waveform, Foreground Color, Odd Row Go to Default
Help @ Waveform, Foreground Color, Selected Row
/0 Designer (B Vimaas A CAitrr Enldare 5 e Expand All

Figure 4 - VCD Waveform Color and Font Preferences

Views

Views support editors (page 9) and provide alternative presentations as well as ways to navigate the information in the
workbench (page 6). For example, the Projects view (page 117) displays projects (page 222), implementations (page 229),
and their related file-based resources.

All views have their own context menu showing ways to alter the location or presentation of the view. Simply right-
click the view tab to display the menu.
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Figure 5 - Example of View Right-Click Context Menu

Some views have their own toolbars. The actions represented by buttons on view toolbars only affect the items
within that view.

Some views also have their own menus to affect the content of the view. These menus often contain the same
actions as in the toolbar, potentially an additional link to the relevant page(s) in the preferences (page 188) which are
specific to this view, as well as additional actions/toggles specific to the view which are used less frequently. When

such a menu is available, a ( : ) vertical ellipsis button appears at the far right of the view toolbar. To open the menu
for a view, click the ellipsis button.

e Netlist Browser x B =Lt # 40 &8 =08
Instance Name Hig.. Ce Expand All Branches
A4 = Collapse All Branches
[ # internal_counter1 52 Toggle Filter Row Visibility

Show Boundary Pins
Show Constants

# internal_counter2
[ £ led_counter

+ cnt1_countf_reg1 Show Duplicates/Clones
Show Feedthrough LUTs

Show Power and Grounds

«' cnt’l_countf_reg2

PR EES

«' cnt2_countf_reg

+" cnt2_countf_reg2 Configure view...

IEEEEEEEENEOOE
.\EI

& pulse1 LuTe clk v

+ pulsel_reg1 DFF clk v

+ pulsel_reg2 DFF clk v

+ pulse? LUT6 clk v

+ pulse2_reg DFF clk v

 nulse? rea? DFF clk v A
< >

Figure 6 - Example of View Toolbar Including Opened View Menu

Views are grouped by shared context into perspectives (page 6). Within a perspective, a view might appear by itself, or
stacked with other views in a tabbed notebook. The layout of a perspective can be changed by opening and closing
views and by moving/docking them in different positions in the Workbench (page 6) window. See Working with Views
and Editors (page 287) for more information.

The views contained by the Project perspective are:
- Projects View (page 117)
- Flow View (page 53)
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- Options View (page 96)
+ Multiprocess View (page 73)
- Tcl Console View (page 142)
The views within the Floorplanner perspective are:
- Search View (page 129)
- Selection View (page 133)
+ Critical Paths View (page 37)
- Critical Path Diagram View (page 33)
- Floorplanner View (page 43)
- Clock Regions View (page 23)
+ Clock Domains View (page 20)
+ Clusters View (page 28)
- Placement Regions View (page 110)
- Partitions View (page 107)
- Netlist Browser View (page 79)
- Properties View (page 123)
+ Tcl Console View (page 142)

The views contained within the IP Configuration perspective are as follows, with the subset specific to Speedster7t
FPGAs (with I/0 rings) also summarized at 1/0 Designer Toolkit Views (page 60):

- Projects View (page 117)
+ Outline View (page 106)
- IP Libraries View (page 71)
- IP Diagram View (page 69)
+ |IP Problems View (page 71)
- 170 Utilization View (page 62)
- 1/0 Package Diagram View (page 63)
-+ 1/0 Pin Assignment View (page 64)
- 1/0 Core Pin Assignment View (page 65)
- 1/0 Layout Diagram View (page 67)
- Tcl Console View (page 142)
The views contained within the 2D NoC perspective are:
+ NoC Performance View (page 87)
+ NoC Time Slice View (page 93)
The views of the Programming and Debug perspective are:
- Snapshot Debugger View (page 137)
- Download View (page 40)

- Register Browser View (page 127)
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- Tcl Console View (page 142)
The views of the HW Demo perspective are:
- HW Demo View (page 58)
- Snapshot Debugger View (page 137)
+ Tcl Console View (page 142)

Finally, for ease of reference, a combined summary list of all available ACE views from all perspectives, sorted in

alphabetical order:
+ Clock Domains View (page 20)
- Clock Regions View (page 23)
- Clusters View (page 28)
- Critical Path Diagram View (page 33)
+ Critical Paths View (page 37)
- Download View (page 40)
- Floorplanner View (page 43)
+ Flow View (page 53)
- HW Demo View (page 58)
- 1/0 Designer Toolkit Views (page 60)

> |/0 Core Pin Assignment View (page 65)

° |/0 Layout Diagram View (page 67)
> |/0 Package Diagram View (page 63)
> |/0 Pin Assignment View (page 64)
> |/0 Utilization View (page 62)

- IP Diagram View (page 69)

- IP Libraries View (page 71)

- |IP Problems View (page 71)

- Multiprocess View (page 73)

- Netlist Browser View (page 79)

- NoC Performance View (page 87)

- NoC Time Slice View (page 93)

- Options View (page 96)

+ Outline View (page 106)

- Partitions View (page 107)

- Placement Regions View (page 110)

- Projects View (page 117)

- Properties View (page 123)

- Register Browser View (page 127)

- Search View (page 129)
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- Selection View (page 133)
- Snapshot Debugger View (page 137)
- Tcl Console View (page 142)

Clock Domains View

The Clock Domains view provides a table listing all the clock domains found in the active design. Counts are also
provided of the major logic types within each clock domain. Similar to the Netlist Browser view (page 79), filters are
available for each column of the table, so that in cases where there are many clock domains in a design, the visible
content of the table may be limited to just those clock domains meeting the chosen filter criteria. Filters are available
for all columns of the table except the Highlight Color column.

By default, the Clock Domains view is included in the Floorplanner perspective (page 6). To add it to other
perspectives, select Window — Show View... —» Other... — Achronix — Clock Domains.

%5 Netlist Browser (-} Clock Demains 53 M AD|Q| %750

Clock Domain Mame  Hig.. Fleps | LUTs | AlUs | BRAMs BMACCs| LRAMs = Others
hT4 hT4 Y AT A4 e h'd h'd

L) =const 43 2726 9806 224 56 2870 40472

| W |265274|534304 | 9946 |

WSem 2070 | sa0us

Figure 7 - Clock Domains View Example With Filter Row Visible

() Note

The various Achronix target devices contain different mixes of the possible resource types. Accordingly, the
resource type columns in this view (e.g., flops, BRAMs, ALUs, etc.) are dynamic, and change to match the
target device after the Prepare flow step has been run. The screenshots and example descriptions in this
document section might not exactly reflect the current target device.

Table 7 - Clock Domains View Columns

m

Clock Domain Name The name of the clock domain in the active design.

If all instances within the clock domain have the same highlight color, this
row shows a color square with that same highlight color. If even one
contained instance has a differing highlight color, or no highlight at all, then
the row displays no color square.

Highlight Color
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m

A different column is provided for each <resource> type (Flops, LUTs, etc.)
within the target device. Each table cell in that column shows the sum
count of all contained <resource> instances within the named clock domain
for that row.

Resource

A number of actions are available in the view via buttons at the top of the view and context menus (right—click) on
the rows of the table.

Table 8 - Clock Domains View Actions

Adds the instances within the clock

Add Instances to domain to the ACE selection set (as
G . Y Y . o
Selection shown in the Selection view (page
133)).

Determines which color is applied to
the objects chosen the next time
the Highlight action is selected for
this view.

(@ Choose Highlight Color Y

Applies the currently active
Highlight color to the instances

4 Highlight Y Y within the chosen clock domain (see
Highlighting Objects in the
Floorplanner View (page 343)).

Clears the Highlight for the
\i Un-Highlight Y Y instances within the chosen clock
domain.

Zooms the Floorplanner view (page
43) to an area containing all of the

o Zoom To Y Y instances within the clock domain
currently chosen in the tree.
Searches for instances belonging to
the chosen clock domain. A Tcl

& Search for Instances ' Y find (page 638)

command is issued, and
the Search view (page 129) is
populated with the results.

10.0 www.achronix.com 21



UG070 ACE User Guide

Toggle Filter Row Shows or hides the filter row (
Visibility @ filter icons).
Table Notes

1. Toggle Filter Row Visibility does not alter whether filters are active, it only shows or hides the icons.

Organizing Table Data

The following are ways to alter the presentation of the data in the Clock Domains table:

Column Resizing

The width of a column can be changed as follows:

1. place the mouse cursor over the boundary between columns (the mouse cursor changes to indicate resizing is
possible).

2. Simply left-click and drag left or right to resize the column to the desired width, then release the mouse button.

Column Reordering

The order of the columns in the table can be changed as follows:
1. Left-click and hold any column name.
2. Drag left or right to move the column between any other pair of columns.
3. Release the left mouse button to insert the column header at the new location.

While dragging, the dragged column header appears alongside the mouse cursor, plus a thick column header
separator showing where the column insertion occurs when the mouse is released.

Filtering

Most columns of the table may filter the displayed clock domains by value. When filtering by column value, only
clock domains with column values matching the filter are retained. Non-matching values are excluded from the
table.

- Columns containing text can be filtered by string value. Simple substring text matching (with optional wildcard)
is used by default, but Regular Expression matching, also known as RegEx (see https://en.wikipedia.org/wiki/
Regular_expression), is also available. The ACE GUI RegEx matching follows Java rules (see https://
docs.oracle.com/en/java/javase/11/docs/api/java.base/java/util/regex/Pattern.ntml), which are extremely
similar to Perl rules.

- Columns with checkmarks can be filtered by boolean value.
- Columns containing numbers can be filtered by numerical value.

- Columns which may not be filtered (i.e., the Overlay Color column) lack a filter icon in the filter row.

To add a filter to a column:
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1. The Filter row must first be visible. Select the () Toggle Filter Row Visibility action to show the row if
necessary.
2. Click the (Y ) filter icon for the desired column, which causes a data-appropriate filter dialog to appear.
3. Fill'in the desired filter values and click Apply to apply the filter to the rows in the table.
All values matching that filter are retained, and all other values are excluded. Additionally, the background color of
the filtered column changes to a bright yellow to indicate the filter is active, and the filter icon at the head of the
column also changes to the (") active filter icon.
To edit (or clear) an existing filter:
1. Click the () active filter icon, which causes the data-appropriate filter dialog to appear pre-populated with
the current column filter setting.
2. Change the filter value and click Apply to edit the filter.
3. Click Cancel to leave the filter unchanged.
4. Click Clear to remove the filter from the column.

If the filter is cleared, the background color of the column returns to the default background color, and the filter icon
also changes to the (Y ) inactive version.

Drag-and-Drop

The Clock Domains view supports a limited set of drag-and-drop interactions with other views in the Floorplanner
perspective (page 6). The view only acts as a drag-and-drop source. Items dropped on the Clock domains view are
ignored.

Any row of the table may be dragged to the Tcl console view (page 142), and when dropped anywhere in the view, the
clock domain name (with the appropriate object type prefix) is inserted at the beginning of the Tcl command-line.

Any clock domain in the table may be dragged to the Placement regions view (page 110) or the Floorplanner view (page

43) (when that view has the B placement Regions Tool active) to assign placement region constraints (page 398).
Dragging a clock domain is the equivalent of dragging all individual instances which are members of that clock
domain. Be aware that since placement regions may only encompass the fabric core and boundary region, but not
the I/0 ring, any dragged I/0 instances are not assigned to placement regions.

Clock Regions View

The Clock Regions view provides a tabular representation of the site type content of each of the Clock regions (page
262) in the currently selected Target Device, and allows toggling the visibility of the overlay within the Floorplanner
view (page 43) for each Clock Region. The view table remains empty until the currently active Implementation has
been prepared (i.e., the Run Prepare flow step has been completed).

By default, the Clock Regions view is included in the Floorplanner perspective (page 6). To add the view to the current
perspective, select Window — Show View — Other... — Achronix — Clock Regions.
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IFl Clock Regions 33] B|w§ =0
Visibility Clock Region Name Owv... Clock Pre-Routes LUTs Flops ~ ALUs | LRAMs BRAMs IPINs
O EICLK_REGION_0_0 [ | 43200 86400 10800 160 160 4892
O EICLK_REGION_0_1 W (ck_p:2,4) 43200 86400 10800 160 160 1002
] I CLK_REGION_0_? [ | 43200 86400 10800 160 160 1008
O EICLK_REGION_0_3 | 43200 86400 10800 160 160 1008
O I CLK_REGION_0_4 [ | 43200 86400 10800 160 160 1008
O EICLK_REGION_0_5 ™ | (ck_p:1,3,57) 43200 86400 10800 160 160 1008
] FICLK_REGION_0_6 ™ | (dk_p:1,3,57) 43200 86400 10800 160 160 1008
O EICLK_REGION_0_7 ™ (dk_p:1,3,57) 43200 86400 10800 160 160 4928
O EICLK_REGION_1_0 | 43200 86400 10800 160 160 4928
(] EICLK_REGION_1_1 | 43200 86400 10800 | 160 160 1008

Figure 8 - Clock Regions View Example

A Caution!

Resource type columns, such as Flops, BRAMs, ALUs, etc. are dynamic and change to match the target
device after running the Prepare flow step. The resource type columns shown in the screenshot are
examples only, and do not match all target devices.

Table 9 - Clock Regions Table Columns

Editabl
e

Description

A When checked, the clock region overlay is painted in the Floorplanner view (page 43),
Visibility Y . .

using the translucent color shown in the Overlay Color column.
Name The name of this clock region.

The color used to paint the location of the clock region as an overlay in the Floorplanner
Overlay Color Y view. Right-click any row, then choose Change Overlay Color to choose an alternate
overlay paint color for that clock region.

ggouizsre_ If any clock pre-routes exist for a given partition, they are listed here.
Resource The number of <resource> sites (Flops, LUTs, etc.) contained in this clock region.
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Table 10 - Clock Regions View Actions

Toolbar
Button

Description

Show / Hide overlay

Change Overlay
Color

Reset Overlay Color

Zoom To

Reset All Overlay
Colors

Configure Clock
Pre-Routes...

Show/Hide All Clock
Regions

Toggle Filter Row
Visibility

Show or Hide the overlay for the
chosen clock region in the
Floorplanner view.

Allows changing the translucent
overlay color which is used to paint
the chosen clock region in the
Floorplanner view (when the
visibility is enabled).

Reset the chosen clock region
overlay color, allowing ACE to
automatically pick a new color. If
the overlay colors of two clock
regions are too similar for easy
discernment, this action pseudo-
randomly picks another color. Each
time this action is chosen, another
color is picked.

Pans and zooms the Floorplanner
view to show the location of the
selected clock region. ¥

Pseudo-randomly reassigns new
overlay colors for all clock regions.

Allows adding clock pre-route
information for the selected
partition(s).

Toggles the visibility checkboxes
for all clock domains in the table,
causing all to be alternately shown
or hidden in the Floorplanner view.

Shows or hides the filter row (of

filter icons) at the top of the table.
2
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Toolbar View Description
Button Menu g

Table Notes

1. If the clock region visibility column checkbox is disabled, the clock region overlay is not painted and thus is
not visible.

2. This toggle does not alter whether filters are active, it only shows or hides the row of filter icons.

Using the Table to Display Clock Regions in the Floorplanner View

Each clock region is automatically given a unique translucent overlay color to represent the clock region when
painting the Floorplanner view (page 43). By default, no clock region overlays are painted in the Floorplanner view.
Clock region overlays must be enabled if they are to be displayed. The overlay color may optionally be altered for
each/all clock regions, but these color choices do not persist between ACE sessions.

(@ Note

While alternate overlay colors are allowed to be chosen for each clock region, these overlay colors are not
saved between sessions. Each time a design is loaded, new overlay colors are automatically chosen for
each clock region.

The following are ways to alter the presentation of Clock region data in the Floorplanner view (page 43):

Enable/Disable Painting of Individual Clock Regions Within the Target Device:

When the checkbox in the Visibility column for a clock region is selected, the area of the target device (in the
Floorplanner view) representing that clock region is painted in the displayed translucent overlay color. When the
checkbox is unchecked, the Floorplanner view is redrawn with the chosen clock region overlay no longer painted.

Enable/Disable Painting of all Clock Regions Within the Target Device:

When the Show/Hide All Clock Regions action is selected, the visibility of all clock regions are simultaneously
either enabled or disabled, causing the Floorplanner view to be repainted appropriately.

Temporarily Alter the Overlay Rendering Color of Individual Clock Regions:

The overlay rendering color of each individual clock region may be chosen as follows:
1. Right-click the mouse pointer anywhere on the row of the desired clock region.
2. Select Choose Overlay Color from the popup context menu.

3. The Color Dialog may then be used to choose the desired color for the clock region.

(@ Note

This is a temporary color change — colors are reverted to automatically chosen defaults if changes are
made to the active design, the active implementation, the target device, or ACE is closed.
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ACE automatically picks a different overlay color for an individual clock region if Reset Overlay Color is selected
from the right-click popup content menu.

Temporarily Alter the Overlay Rendering Color for All Clock Regions:

ACE automatically picks different overlay colors for all clock regions if the Reset All Overlay Colors action is
selected from the Clock regions view local pull-down menu.

Organizing Table Data

The following are ways to alter the presentation of the data in the Clock regions table:

Column Resizing

The width of a column can be changed as follows:

1. Place the mouse cursor over the boundary between columns — at this point the mouse cursor should change to
indicate resizing is possible.

2. Simply left-click and drag left or right to resize the column to the desired width.

3. Release the mouse button.

Column Reordering

The order of the columns in the table can be changed as follows:
1. Left-click and hold on any column name
2. Drag left or right to move the column between any other pair of columns.

3. Release the left mouse button to insert the column header at the new location.

While dragging, the dragged column header is visible alongside the mouse cursor, and there is a thick column header
separator showing where the column insertion occurs if the mouse is released at the present cursor location.

Filtering
Most columns of the table may filter the displayed clock regions by value. When filtering by column value, only clock

regions with column values matching the filter are retained; non-matching values are excluded from the table.

- Columns containing text can be filtered by string value. Simple substring text matching (with optional wildcard)
is used by default, but Regular Expression matching, also known as RegEx (see https://en.wikipedia.org/wiki/
Regular_expression), is also available. The ACE GUI RegEx matching follows Java rules (see https://
docs.oracle.com/en/java/javase/11/docs/api/java.base/java/util/regex/Pattern.ntml), which are extremely
similar to Perl rules.

- Columns with checkmarks can be filtered by boolean value.
- Columns containing numbers can be filtered by numerical value.

- Columns which may not be filtered (i.e., the Overlay Color column) lack a filter icon in the filter row.

To add a filter to a column:

1. The Filter row must first be visible. Select the (\ﬁ) Toggle Filter Row Visibility action to show the row if
necessary.

2. Click the () filter icon for the desired column, which causes a data-appropriate filter dialog to appear.
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3. Fillin the desired filter values and click Apply to apply the filter to the rows in the table.

All values matching that filter are retained, and all other values are excluded. Additionally, the background color of
the filtered column changes to a bright yellow to indicate the filter is active, and the filter icon at the head of the

column also changes to the () active filter icon.
To edit (or clear) an existing filter:
1. Click the () active filter icon, which causes the data-appropriate filter dialog to appear pre-populated with
the current column filter setting.
2. Change the filter value and click Apply to edit the filter.
3. Click Cancel to leave the filter unchanged.
4. Click Clear to remove the filter from the column.
If the filter is cleared, the background color of the column returns to the default background color, and the filter icon
also changes to the (Y ) inactive version.

Partial Reconfig Cluster Value

The partial reconfig cluster value display at the bottom of the view shows a value representing the set of all clock
regions marked as "visible" in the view. Making more or fewer clock regions visible updates this value accordingly.

The Copy hex value to clipboard button copies the current value to the system clipboard.

The Send Tcl command button automatically issues an appropriate set_impl_option
bitstream_prc_cluster_map {partial_reconfig_value} command.

Clusters View

The Clusters view allows the toggling the visibility of overlays within the Floorplanner view (page 43) for each logic
cluster. The view table remains empty until the currently active Implementation has been prepared (i.e. the Run
Prepare flow step has been completed).

By default, the Clusters view is included in the Floorplanner perspective (page 6). To add the view to the current
perspective, select Window — Show View — Other... - Achronix — Clusters.
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B Clusters 23] Blw g =0
Visibility Cluster Name Color Clock Pre-Routes

LOGIC_CLUSTER 0.0 m I
LOGIC_CLUSTER_0_1 W | (dkp: 2.4)
LOGIC_CLUSTER 0 2 m
LOGIC_CLUSTER 0_3 @
LOGIC_CLUSTER_ 0_4 o
LOGIC_CLUSTER 0_5 W (ckp:1.3.57)

k|

L |

L |

m

LOGIC_CLUSTER 0_6 (clk_p: 1.3,5,7)
LOGIC_CLUSTER 0_7 (clk_p: 1.3,5,7)
LOGIC CLUSTER 1 0
LOGIC CLUSTER 1 1
LOGIC_CLUSTER 1.2 m

(clie_p: 2,4)

ORORRKERODOOR O

Partial reconfig cluster value: 00401004020000000C00 & &

Figure 9 - Clusters View Example

Table 11 - Clusters Table Columns

Editabl
e

Description

A When checked, the logic cluster overlay is painted in the Floorplanner view (page 43),
Visibility Y - }

using the translucent color shown in the Color column.
Cluster Name The name of this cluster.

The color used to paint the location of the cluster as an overlay in the Floorplanner
Color Y view. Right-click any row, then choose Change Overlay Color to choose an alternate
overlay paint color for that cluster.

Clock Pre-

Routes If any clock pre-routes exist for a given partition, they are listed here.

Table 12 - Clusters View Actions

Toolbar
Button

Description

Show or Hide the overlay for the
Show / Hide overlay Y chosen cluster in the Floorplanner
view.
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Toolbar
Button

Description

Change Overlay
Color

Allows changing the translucent
overlay color which is used to paint

Y the chosen cluster in the
Floorplanner View (when the
visibility is enabled).

Reset the chosen cluster overlay
color, allowing ACE to

automatically pick a new color. If
the overlay colors of two clusters

Reset Overlay Color Y are too similar for easy

L, ZoomTo

Reset All Overlay
Colors

1. Configure Clock
Pre-Routes...

@ Show/Hide All
Custers
Toggle Filter Row
N Visibility
Table Notes

discernment, another color is
pseudo-randomly selected. Each
time this action is chosen, another
color is selected.

Pans and zooms the Floorplanner
Y view to show the location of the
selected cluster. ¥

Pseudo-randomly reassigns new
overlay colors for all clusters.

Allows adding clock pre-route
Y information for the selected
partition(s).

Shows or hides the checkboxes in
Y Y Y the Floorplanner view for all logic
clusters in the table.

Shows or hides the filter icons in
Y Y Y the filter row at the top of the
table. @

1. If the cluster visibility column checkbox is disabled, the cluster overlay is not painted and thus is not visible.

2. This toggle does not alter whether filters are active, it only shows or hides the filter icons.
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Using the Table to Display Clusters in the Floorplanner View

Each cluster is automatically given a unique translucent overlay color to represent the cluster when painting the
Floorplanner view (page 43). By default, no cluster overlays are painted in the Floorplanner view. The cluster overlays
must be enabled to be displayed. The overlay color for each/all clusters may optionally be altered, but these color
choices are not persisted between ACE sessions.

While choosing alternate overlay colors is allowed for each cluster, these overlay colors are not saved
between sessions. Each time a design is loaded, new overlay colors are automatically chosen for each
cluster.

The following are ways to alter the presentation of Cluster data in the Floorplanner view (page 43):

Enable/Disable Painting of Individual Clusters Within the Target Device:

When the checkbox in the Visibility column for a cluster is checked, the area of the target device (in the
Floorplanner view) representing that cluster is painted in the displayed translucent overlay color. When unchecked,
the Floorplanner view is redrawn with the chosen cluster overlay no longer painted.

Enable/Disable Painting of All Clusters Within the Target Device:

When the *2 Show/Hide All Clusters action is chosen, the visibility of all clusters are simultaneously either enabled
or disabled, causing the Floorplanner view to be repainted appropriately.

Temporarily Alter the Overlay Rendering Color of Individual Clusters:

The overlay rendering color of each individual cluster may be chosen as follows:
1. Right-click the mouse pointer anywhere on the row of the desired cluster.
2. Select Choose Overlay Color from the popup context menu.
3. The Color Dialog can then be used to choose the desired color for the cluster.

() Note

This is a temporary color change — colors are reverted to automatically chosen defaults if changes are
made to the active design, the active implementation, the target device, or ACE is closed.

ACE automatically picks a different overlay color for an individual cluster if Reset Overlay Color is chosen from the
right-click popup content menu.

Temporarily Alter the Overlay Rendering Color for All Clusters:

ACE automatically picks different overlay colors for all clusters if the Reset All Overlay Colors action is chosen from
the clusters View local pull-down menu.

Organizing Table Data

The following are ways to alter the presentation of the data in the clusters table:
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Column Resizing

The width of a column can be changed as follows:
1. Place the mouse cursor over the boundary between columns.
2. At this point, the mouse cursor should change to indicate resizing is possible.
3. Simply left-click and drag left or right to resize the column to the desired width.
4. Release the mouse button.

Column Reordering

The order of the columns in the table can be changed as follows:
1. Left-click and hold on any column name.
2. Drag left or right to move the column between any other pair of columns.

3. Release the left mouse button to insert the column header at the new location.

While dragging, the dragged column header is visible alongside the mouse cursor and there is a thick column header

separator showing where the column insertion is to occur if the mouse is released at the present cursor location.

Filtering

Most columns of the table may filter the displayed clusters by value. When filtering by column value, only clusters
with column values matching the filter are retained. Non-matching values are excluded from the table.

- Columns containing text can be filtered by string value. Simple substring text matching (with optional wildcard)

is used by default, but Regular Expression matching, also known as RegEx (see https://en.wikipedia.org/wiki/
Regular_expression), is also available. The ACE GUI RegEx matching follows Java rules (see https://
docs.oracle.com/en/java/javase/11/docs/api/java.base/java/util/regex/Pattern.ntml), which are extremely
similar to Perl rules.

- Columns with checkmarks can be filtered by boolean value.
- Columns containing numbers can be filtered by numerical value.

- Columns which may not be filtered (i.e., the Overlay Color column) lack a filter icon in the filter row.

To add a filter to a column:

1. The Filter row must first be visible. Select the (\ﬁ) Toggle Filter Row Visibility action to show the row if
necessary.

2. Click the (Y ) filter icon for the desired column, which causes a data-appropriate filter dialog to appear.
3. Fillinthe desired filter values and click Apply to apply the filter to the rows in the table.

All values matching that filter are retained, and all other values are excluded. Additionally, the background color of
the filtered column changes to a bright yellow to indicate the filter is active, and the filter icon at the head of the

column also changes to the (¥ ) active filter icon.
To edit (or clear) an existing filter:
1. Click the (" ) active filter icon, which causes the data-appropriate filter dialog to appear pre-populated with
the current column filter setting.
2. Change the filter value and click Apply to edit the filter.
3. Click Cancel to leave the filter unchanged.

10.0 www.achronix.com

32



UG070 ACE User Guide

4. Click Clear to remove the filter from the column.

If the filter is cleared, the background color of the column returns to the default background color, and the filter icon
also changes to the (¥ ) inactive version.

Partial Reconfig Cluster Value

The partial reconfig cluster value display at the bottom of the view shows a value representing the set of all clusters
marked as "visible" in the view. Making more or fewer clusters visible updates this value accordingly.

The Copy hex value to clipboard button copies the current value to the system clipboard.

The Send Tcl command button automatically issues an appropriate set_impl_option
bitstream_prc_cluster_map {partial_reconfig_value} command.

Critical Path Diagram View

The Critical Path Diagram view provides a graphical representation of a single critical path. Selecting a row in the
associated Critical Paths view (page 37) table updates the diagram in the Critical Path Diagram view so that it contains
a graphical representation of the selected critical path. The graphical representations consist of circular nodes
(representing instances) connected by arrows (representing one or more nets). Similar to the Floorplanner view (page
43), the Critical Path Diagram view contains a fly-out palette of display options on the right of the diagram (collapsed/
hidden by default), and a collection of buttons at the top. The colors used in the Critical Path Diagram view are
configured via the Critical Path Diagram view Preference page (page 193). For details on usage of the diagram view,
please see Using Critical Path Diagrams (page 356) and Analyzing Critical Paths (page 353).

By default, the Critical Path Diagram view is included in the Floorplanner perspective (page 6). To add it to the current
perspective, select Window — Show View — Other... — Critical Path Diagram.

€% Critical Path Diagram &7 N eeC|® e =8

k Selection

= Labels

l= Tool Tip Text

inb2_int_Z[3]
DFF
10807 ps

reg_or_b2 7
DFFs
Ops

inb2_int[3]
Fanout of 1
455 ps

Table 13 - Critical Path Diagram View Example, Including Expanded Fly-Out Palette

When no critical path is selected in the Critical Paths view (page 37), the diagram displays this warning:
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T C— Gk %C|®e =0

Please select a single path (row) in the Critical Paths View to show a diagram 4

Figure 10 - No Critical Path Selected Warning, Including Collapsed Palette

Table 14 - Critical Path Diagram View Toolbar Buttons

““

Controls the behavior of the mouse while in the Critical Path
Diagram view. The selection tool creates a selection rectangle
[}g Selection tool when dragging with the left mouse button. Any objects in the
selection rectangle are either added to or removed from the
current ACE selection set, as configured in the fly-out palette.

Controls the behavior of the mouse while in the Critical Path
Movement tool Diagram view. The movement tool pans the view when dragging
with the left mouse button.

Controls the behavior of the mouse while in the Critical Path
Diagram view. The zoom tool creates a zoom-in rectangle when
o] Zoom tool the left mouse button is pressed and held, then dragged to the
lower-right. The zoom tool creates a zoom-out line when the left
mouse button is pressed and held, then dragged to the upper-left.

Increases the current zoom level in the Critical Path Diagram view

® Zoom in by 200%.

Decreases the current zoom level in the Critical Path Diagram

= Zoom out view by 200%.

Right-clicking on an instance or net within the diagram also displays a context menu of additional actions.

Table 15 - Critical Path Diagram View Context Menu Actions

““

The instance or net under the mouse is added to the ACE

e;: Add to Selection selection set (and painted in the selection color).
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““

The instance or net under the mouse is removed from the
Remove from Selection ACE selection set if currently selected (and thus no longer
is painted the selection color).

g Highlisht Sets the highlight color for the instance or net under the
ghiig mouse to the currently-chosen view highlight color.
Determines which color is applied to instances/nets the

Choose highlight color next time the highlight action is selected for this view.

\4 Un-Highlieht Turns off the highlight color for the instance or net under
gnile the mouse.
Pans and zooms the Floorplanner view (not this view) to the
Q Z00m To closest zoom that still displays (centered) the entire

instance or net currently under the mouse in the Critical
Path diagram.

Show in Netlist @ Attempts to open a text editor to the file and line number
ow in Netlist relevant to the instance or net under the mouse.
. Causes the placement state of the instance under the
Fix Placement of Instance . .
mouse cursor to change from unfixed (or soft) to fixed.
. Causes the placement state of the instance under the
Unfix Placement of Instance . .
mouse cursor to change from fixed to unfixed (or soft).
Causes the placed instance under the mouse cursor to be
Unplace Instance . .
unplaced, vacating the site.
Causes all instances currently in the ACE Selection set (as
listed in the Selection view (page 133)) to be unplaced at once
(this is much more efficient than unplacing multiple
instances individually).

Unplace All Selected Instances

Table Notes

1. This Early Access functionality might not always open the text editor to the expected location.

Fly-Out Palette

As with many other ACE diagram views, the Critical Path Diagram view includes a supplementary fly-out palette of
additional settings which affect the interactions with the diagram, as well as the appearance of the diagram. The
following options are available in the fly-out palette in the Critical Path Diagram view.
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Selection

The ( [} ) Selection Options control the selection of objects in the Critical Path Diagram view.

Table 16 - Selection Options

mm

This radio button controls the action applied to objects in the
Select Enabled selection region. This setting causes the objects to be added to
the current ACE selection set.

This radio button controls the action applied to objects in the
Deselect Disabled selection region. This setting causes the objects to be removed
from the current ACE selection set.

For more details about viewing and managing the ACE Selection set, see Selection view (page 133).

Label

The ( ) Label options control the text labels on graph nodes and arrows (instances and net abstractions) in the
Critical Path Diagram view.
(@ Note

These labels are only displayed when there is enough room to print them on screen. It might be necessary
to Zoom In to provide sufficient area for all the desired text to be displayed.

Table 17 - Label Options

“

Instance Names Displays the instance name each graph node represents.
Instance Types Displays the instance type (cell) for each graph node.
Net Names Displays the net name represented by each arrow.
Delays Displays the delay (in ps) to traverse each node or arrow.
Fanouts Displays the fanout of the net represented by the arrow.
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Tool Tip Text

The (=) Tooltip options control the tooltip content while hovering over graph nodes and arrows in the Critical Path
Diagram view.

Table 18 - Tooltip Options

“

None No tooltips are displayed for nodes or arrows.

Instance Names Displays the instance name each graph node represents.
Instance Types Displays the instance type (cell) for each graph node.
Net Names Displays the net name represented by each arrow.

Pin Names Displays source and sink pin names for nets.

Delays Displays the delay (in ps) to traverse each node or arrow.
Fanouts Displays the fanout of the net represented by the arrow.

Critical Paths View

The Critical Paths view provides a table of critical paths resulting from running timing analysis (the view contains no
data unless or until one of the Run ... Timing Analysis flow steps is completed). This view (in cooperation with

the Critical Path Diagram view (page 33)) displays critical path details, manages selection of objects on critical paths,
and highlights critical paths in the Floorplanner view (page 43).

() Note

The Critical Paths view is populated with the results from timing analysis, and thus remains empty unless or
until one of the Run ... Timing Analysis flow steps is executed (timing analysis data is not stored within

the % . acxdb files, thus timing analysis must be re-run every time the Critical Paths view is used).

Clicking a row in the table enables toolbar buttons for analyzing the associated critical path, and causes the display
of a graphical diagram of the associated critical path in the Critical Path Diagram view (page 33). Clicking a column
header sorts the table according to the data in that column.

By default, the Critical Paths view is included in the Floorplanner perspective (page 6). To add it to the current
perspective, select Window — Show View... — Critical Paths.
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Table 19 - Critical Path View Actions

Description

Adds the selected critical path in the table to the current

e Selsct path ACE selection set.

- Select pins Adds pins on the selected critical path in the table to the

- P current ACE selection set.

a8 . Adds instances on the selected critical path in the table to
@ Select instances

the current ACE selection set.

o Select nets Adds nets on the selected critical path in the table to the
current ACE selection set.

Oy Z00m to path Zooms the Floorplanner view to a region containing the

~ P selected critical path in the table.

= . . Produces a detailed report of the selected critical path in the

= Print Path Details table to the text output in the Tcl Console view.

Displays the Save Script File dialog which allows saving a Tcl

& Save Script File script of find commands for use in the schematic viewer of
the synthesis tool.

The view is primarily made up of a tree table, with each branch of the tree representing a separate clock domain. The
most critical path of each clock domain is the branch node, with all other paths from that clock domain acting as
leaves for that branch. Setup violations are considered "worse" than hold violations, thus any setup violation takes
precedence over hold violations as the branch node, regardless of relative slack values.

She Critical Paths £3 | =] 10 Assignment PR TS -E:‘ o, | B8 <=0

Highlight Clock Domain Path Slack Type Source Destination

u_pll.SE_APLL_0_pcie_pll APLLIACX PLLfogg_gm_clk[0] Setup Check Violated peie_complete_core vel.u_axi fifo.genblké.u_c2s0 r peie_complete_core vel.u_axi_fifo.genblké.u_c2s0_r fifo.u_fifo.if_num fi

. u_pll.5E_APLL_0_pcie_pll_APLLJACK PLLfogg_am_cIk[0] | s31 ; -0.944; Setup Check Violated; pcie_complete_core_vcl.u_axi_fifo.genblks.u_c2s0_r_ pcie_complete_core_vcl.u_axi_fifo.genblké u_c2s0_r_fifo.u_fifo.if_num_fu
I | u_pILSE_APLL O_pcie_pll_APLLIACK PLLjogg_gm_clk[0] | s34 | -0.944} Setup Check Violated: pcie_complete_core_vcl.u_axi_fifo.genblk6.u_c2s0_r_ pcie_complete_core_vel.u_axi_fifo.genblké.u_c2sd_r_fifo.u_fifo.if_num_fu
[ : upllSE_APLL O pcie_pll APLLIACK PLLfogg_gm_clk[0] | s35 {-0.944! Setup Check Violated! pcie_complete_core_vcl.u_axi_fifo.genblk6.u_c2s0_r_ pcie_complete_care_vcl.u_axi_fifo.genblk6.u_c2s0_r fifo.u_fifo.if_num fu
. u_pll.SE_APLL 0_pcie_pll APLL.IACK PLL/ogg_gm_clk[0] 536 | -0.944! Setup Check Violated: pcie_complete_core vcl.u_axi_fifo.genblké.u_c2s0 r  pcie_complete_core vcl.u_axi fifo.genblks u_c2s0 r fifo.u fifo.if_num_fu
[ : u_pIlSE_APLL_0_pcie_pll_APLLIACX PLLfogg_gm_clk[0] | 537 ;-0.944; Setup Check Violated: pcie_complete_core_vcl.u_axi_fifo.genblké.u_c2s0_r_ pcie_complete_care_vel.u_axi_fifo.genblké.u_c2s0_r fifo.u_fifo.last_conty
[ ; u_pllSE_APLL_O_pcie_pll_APLLIACX_PLLfogg_gm_clk[0] | s30 ; -0.658; Setup Check Violated; pcie_complete_core_vcl.u_axi_fifo.genblk8.u_c2s1_r_ pcie_complete_care_vcl.u_axi_fifo.genblk8.u_c2s1 _r fifo.u_fifo.if_num_fu
. u_pll.SE_APLL 0 pcie_pll APLL.IACX PLL/ogg_gm_clk[0] 532 ; -0.658; Setup Check Violated, pcie_complete_core wvcl.u_axi_fifo.genblk8.u_c2s1 r pcie_complete_core vcl.u_axi fifo.genblk8.u_c2s1 r fifo.u fifo.if num fu
. u_pll.SE_APLL_O_pcie_pll_APLLJACX PLL/ogg_am_cIk[0] ' s38 ! -0.658! Setup Check Violated: pcie_complete_core_vcl.u_axi_fifo.genblk8.u_c2s1 r_ pcie_complete_core_vcl.u_axi_fifo.genblk8 u_c2s1_r_fifo.u_fifo.if_num_fu
[ u_pllSE_APLL O_pcie_pll_APLLIACK PLLjogg_gm_clk[0] | 533 i -0.601i Setup Check Violated! pcie_complete_core_vcl.u_axi_fifo.genblikl.s2c_arese pcie_complete_core_vel.u_axi_fifo.genbli.u_s2cd_w_fifo.u_fifo.x_fifo_co

= u_pll.SE_APLL_0_pcie_pll APLLIACK PLLfoga_gm_clk[1] | s19 { 0.050 ; Setup Check Met peie_complete_core_vel.u_axi_fifo.genblk2.u_s2c0_w pcie_complete_core_vel.u_axi_fifo.genblk2.u_s2c0_w fifo.u_fifo.if_num f

. pcie_complete_core_vcl.x_pcie.pipe_ifinst_In0_serdes/fo_j s10 ; 0.523 | Setup Check Met sac_mamt_di_link_up_o mamt_dl_link_up_o_reg_Z

= apb_pelic s0 | 6720} Setup Check Met sac_o_shus_ack u_shus_if rd_data_shift_in_Z[31]

Figure 11 - Critical Path View Example

Entries in the table are always grouped by clock domain, with individual paths sorted within a clock domain. The
clock domains themselves are (by default) sorted from most critical to least critical.
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The default sort order, from most critical to least critical, of the critical paths is as follows:
1. Setup violations, from the most negative slack value to zero.
2. Hold violations, from the most negative slack value to zero.
3. Setup met, from zero to the most positive slack.
4

. Hold met, from zero to the most positive slack.

Table 20 - Critical Path View Table Columns

“

Allows highlighting the path in the Floorplanner view, using the checkbox.
Highlight Also allows configuring the highlight color of the path by clicking the color
selector box.

Clock Domain Displays the clock domain name of the path.

Path Displays the unique path ID (used in the Timing report (page 244)).
Slack Displays the slack for the path in ns.

Type Displays the path type.

Source Displays the source instance of the path.

Destination Displays the destination instance of the path.

By default, the highlight colors for the Setup violation and Hold violation path types ranges from red (the worst slack
values) through orange to yellow (any violation slack values close to zero). The default highlight color of Slack Met
and Hold Met path types is always green, and does not vary by reported slack value.

The view local pull-down menu (found to the right of the view toolbar buttons) contains some additional controls for
the view: four filters to control which types of paths are displayed in the table, as well as shortcuts to run the four
stages of timing analysis. As mentioned previously, the most critical path within each clock domain is always
displayed, regardless of the type filter settings. (Every clock domain is always represented in the tree table by at
least one row of data.)

Table 21 - Critical Paths View Drop-down Menu Actions

“

If checked, highlighted critical paths in the Floorplanner view show
Show Clock Paths the clock routing segments as part of the critical path. If unchecked,
only the data portion of the critical path is shown.
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“

Show Setup Violations If checked, Setup violation leaf nodes are shown in the treetable. If
P unchecked, these leaf nodes are hidden.

Show Hold Violations If checked, Hold violation leaf nodes are shown in the treetable. If

unchecked, these leaf nodes are hidden.

Show Setup Met If checked, Setup Met leaf nodes are shown in the treetable. If
P unchecked, these leaf nodes are hidden.

If checked, Hold Met leaf nodes are shown in the treetable. If

Show Hold Met unchecked, these leaf nodes are hidden.

Run Prepared Timing Analysis If selected, runs the Prepared Timing Analysis flow step.
Run Post-Place Timing Analysis If selected, runs the Post-Place Timing Analysis flow step.
Run Post-Route Timing Analysis If selected, runs the Post-Route Timing Analysis flow step.
Run Final Timing Analysis If selected, runs the Final Timing Analysis flow step.

Download View

The Download view provides a graphical interface for choosing and downloading (via JTAG) a bitstream * . hex file to
an Achronix FPGA or eFPGA connected to the workstation using USB via a Bitporter2 pod or FTDI FT2232H or

FT4232H device. Bitstream * . hex files are generated by ACE during the Generate Bitstream flow step (page 234).

By default, the Download view is included in the Programming and Debug perspective (page 6). To access the
Download view if it is not visible in the current perspective, select Window — Show View... —» Others — Download
View.

When the Download view opens, the windows might need to be resized for optimal viewing.
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& Caution!
The JTAG connection must be configured before using the Download view!

- ACE interacts with the FPGA or eFPGA using the JTAG interface through a USB Bitporter2 pod or FTDI
FT2232H device. This JTAG interface must be properly configured in ACE before using the Download
view. The configuration is managed using the Configure JTAG Connection preference page (page 190),
which is easily accessible by clicking the (5 ) Configure JTAG Interface button in the Download view.
See Configuring the JTAG Connection (page 360) for more details. The (¥ ) Download Bitstream button

and the (5 ) Configure JTAG Interface button each also provide a summary of the current JTAG
configuration settings (for pod name and scan chain) in their tooltips for ease of reference.

- While using the Download view, it is strongly recommended that the Tcl Console view (page 142) be kept
visible to display any status or error messages reported during the JTAG interactions. The Tcl Console
view and Download view are both visible by default in the Programming and Debug perspective.

In addition to allowing the choice of a bitstream file and performing actual downloads, this view also allows toggling
of some programming options, and some related utility interactions with JTAG-connected devices.

For all buttons and checkboxes, tooltips provide a more verbose description of each, if the summary statement is

insufficient. The ( ® ) Download Bitstream button and the (&) Configure JTAG Interface button each also provide
a summary of the current JTAG configuration settings (for pod name and scan chain) in their tooltips for ease of
reference.

See also:

- Programming a Device using JTAG in the Download View (page 390)
- Configuration User Guide (UG004)
- Device family-specific user guide (i.e., Speedster7t Configuration User Guide (UG094))
After downloading the bitstream, the JTAG connection status is retained, meaning that if the JTAG connection is

open prior to programming, it stays open, and if the JTAG connection is closed prior to programming, it closes the
connection when programming completes.
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:;;?Snapshot[}ebugger % Download * | = Register Browser 508 5 0
JTAG Programming
Select the programming options and bitstream file (".hex) to be used.

JTAG Pragramming Options
Perform an FCU reset to clear the (e)FPGA config memory.

cn
a0

ChAchronix\quickstart_packager ACTt1500\acehimpl_T\pnroutputiquickstart.hex Browse... | %

= Download Bitstream
Suggested Bitstream Files
= From active implementation
Ch\Achronix\gquickstart packager ACTH1500Macehimpl 1\poroutputhguickstart.hex
= Recently used

ChAchronihquickstart packager ACTH 300hacehimpl 1\pnryoutputhguickstart.hex
ChAchronc\quickstart packager ACTHE0MNacehimpl Thprroutput\quickstart.hex

JTAG Utilities
Miscellaneous utilities to ease JTAG interactions.

Report a list of all available USBE-connected JTAG devices by |D: | Get Connected Devices

Figure 12 - Download View Example

Table 22 - Download View Options

Description

JTAG Programming Options

When checked, performs a soft reset and clears all device configuration
memory before beginning programming. This reset is typically only
disabled for multi-stage programming (after stage 0 programming has
completed, before programming later stages begins), or for "partial
reconfig" when partial bitstreams are in use (see the chapter titled
Partial Reconfiguration in the Speedster7t Configuration User Guide
(UG094) for more details).

Perform an FCU reset to clear
the (e)FPGA config memory.

Allows choosing any * . hex bitstream file from the file system using a

Browse graphical file system browser.

Clicking this button performs the actual download by calling the

® Download Bitstream. appropriate Tcl commands in the jtag: : namespace. See also:
Speedster7t Configuration User Guide (UG094).

Suggested Bitstream Files
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“

Alist of all x. hex bitstream files (shown as hyperlinks) found in the
From active implementation. output directory of the current Active Implementation (page 229). Select
any of these hyperlinks to choose that file for download.

A list of the most recently used * . hex bitstream files (shown as
Recently used. hyperlinks). Select any of these hyperlinks to choose that file for
download.

JTAG Utilities
Press the button to run a Tcl command

(jtag: :get_connected_devices)to report a list of all connected
JTAG devices in the Tcl Console view.

Report a list of all available USB-
connected JTAG devices by ID.

Floorplanner View

The Floorplanner view provides a graphical view of the physical layout of the device. This view allows visualizing the
device, place and route data, critical paths, and the current selection set. The view allows zooming out to see a
general overview of the user design mapped onto the device, or zooming in to see specific details.

Clicking the tall narrow arrow button on the far right of the Floorplanner view shows or hides the fly-out palette (page
47) of display options.

By default, the Floorplanner view is included in the Floorplanner perspective (page 6). To add it to the current
perspective, select Window — Show View — Other... — Floorplanner.

See also:
- Viewing the Floorplanner (page 339)
- Pre-placing a design (page 346)
- Floorplanner View Colors and Layers Preference Page (page 194)

- Floorplanner View Optimizations Preference Page (page 200).
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Bl Fleerplanner 23 | ¥% Critical Path Diagram =0
ol IEGESH ISR (RS
- b = Layers
b [} Selection

b %® Placement
b T_' Tool Tip Text

b Labels

I
SiteName: {s:x_core.L[35][59].rb.Ig[1].Is[3].seq}
SiteType: SEQ
#InstanceNames: {i:inb_r1[0]}
= paritionMames: {---}

Subtile: [ 46,14 ]

Figure 13 - Floorplanner View Example, Including Expanded Fly-Out Palette

Table 23 - Floorplanner View Toolbar Buttons

Controls the behavior of the mouse while in the Floorplanner view. The
panning tool allows panning of the view when the left mouse button is
cﬁb Panning tool pressed and held.
& ’ Holding SPACE temporarily switches to the Panning tool.
Releasing SPACE switches back to the previously selected tool.
Tapping ALT cycles to the next tool.

Controls the behavior of the mouse while in the Floorplanner view. Allows the

manipulation of placement regions and placement region constraints (page

394). When the Placement Region tool is active, the mouse may be used to
‘ Placement Region tool. create new placement regions (page 395), move (page 397) Or resize (page 397)

existing placement regions, and/or assign objects to placement region

constraints (page 398).

Pressing ALT cycles to the next tool.
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Controls the behavior of the mouse while in the Floorplanner view. The
selection tool creates a selection rectangle when the left mouse button is

[} Selection tool. pressed and held. Any objects in the selection rectangle are applied with the
current selection action, as configured in the fly-out palette.

Pressing ALT cycles to the next tool.

Controls the behavior of the mouse while in the Floorplanner view. The

4]1,] Pl  tool placement tool allows drag-and-drop placement of instances when the left
acement tool. mouse button is pressed and held.
Pressing ALT cycles to the next tool.
Controls the behavior of the mouse while in the Floorplanner view. The zoom
tool creates a zoom-in rectangle when the left mouse button is pressed and
e 7 tool held, then dragged to the lower-right. The zoom tool creates a zoom-out line
a 0om toot. when the left mouse button is pressed and held, then dragged to the upper-
left.
Pressing ALT cycles to the next tool.
:5"-;\ Zoomiin. Increases the current zoom level in the Floorplanner view by 200%.
‘r.;\ Zoom out. Decreases the current zoom level in the Floorplanner view by 200%.

Toggles drag-scrolling on and off. When drag-scrolling is enabled, dragging
an instance into a defined margin around the edges of the view causes the

m Toggle drag-scrolling. view to automatically scroll in that direction. See the task Floorplanner
Panning (page 340) for complete details.

Pressing "Q" toggles this setting.

Opens the Save Placement dialog (page 182) allowing the current placement to

=l Save pre-placement constraints be saved to a pre-placement constraints (. pdc) file.

An instance or net within the Floorplanner may also be right-clicked to display a context menu of additional actions.

Table 24 - Floorplanner View Context Menu Actions
Description

. The instance or net under the cursor is added to the ACE
e Add to selection. . R ) ;
selection set (and is painted in the selection color).

The instance or net under the cursor is removed from the
Remove from selection. ACE selection set if currently selected (and thus is no
longer painted the selection color).

Sets the highlight color for the instance or net under the
4 Highlight. cursor to the currently-chosen Floorplanner view
highlight color.
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““

Determines which color is applied to instances or nets the
next time the Highlight action is selected for this view.

Choose highlight color.

- Turns off the highlight color for the instan r net under

\4 Remove highlight. urns o e highlight color for the instance or net unde
the cursor.

Pans and zooms the Floorplanner view to the closest

3 Zoom to. maghnification that displays the entire centered instance
or net under the cursor.

Show i i ) Attempts to open a text editor to the file and line number
ow In netlist. relevant to the instance or net under the cursor.
Fix instance placement Causes the placement state of the instance under the
P ) cursor to change from unfixed (or soft) to fixed.

Unfix instance placement Causes the placement state of the instance under the

P ) cursor to change from fixed to unfixed (or soft).
. Causes the placed instance under the cursor to be
Unplace instance. . .

unplaced, vacating the site.

Causes all Instances currently in the ACE selection set (as
listed in the Selection view (page 133)) to be unplaced at
once (this is much more efficient than unplacing multiple
instances individually).

Unplace all selected instances.

Table Notes

1. "Show in Netlist" is early access functionality and might not always open the text editor to the expected
location.

Panning and Zooming

The Floorplanner view allows zooming in and out, to see more or less details respectively. There are several ways to
change the zoom level:

1. Use the mouse scroll wheel.
2. Use the (*.) Zoom In and (=%) Zoom Out buttons in the toolbar.
3. Use keyboard shortcuts.
See the task Zooming the Floorplanner In and Out (page 339) for complete details.

Most of the other views within the Floorplanner perspective also include context-sensitive actions to Zoom To
chosen individual objects or groups of objects — these actions cause the Floorplanner to center the chosen object(s)
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in the Floorplanner, and to change the zoom level so that the chosen object(s) are as large/detailed as possible
without overflowing the visible area.

When zoomed in, the FPGA requires more area than can easily fit in the view, making it necessary to pan the view
around to see the different areas of the FPGA. Panning is most frequently performed using the arrow keys on the
keyboard, mouse interactions with the scrollbars, the Panning Tool, or drag-scrolling during drag-and-drop
interactions. See the Floorplanner Panning (page 340) task for complete details.

() Note

When painting objects in the Floorplanner when the view is zoomed out, some objects become too small to
be rendered with any detail. These objects are painted, at a minimum, as a single pixel of the appropriate
color.

Empty sites (those without a placed instance) are a special case. Unless selected, sites that are too small
are not painted at all, even if layer settings would otherwise allow them to be visible. Selected sites are
always painted, with a minimum size of a single pixel.

When a single pixel represents multiple objects, as happens when zoomed all the way out, ACE paints only
the most critical or most important object state at that pixel location, so the single pixel is the most critical
or most important color. The relative priorities of the states are described in Instance States (page 262).

Fly-Out Palette

The following options are available in the fly-out palette in the Floorplanner view:

Layers

The () Layer Options control several layers of visible data in the Floorplanner view, allowing filtering the view so it
contains a desired subset of all the available information.

Table 25 - Layer Options

“m

Instances Enabled Shows all placed instances.

Shows flylines representing the net connections of

Selected Instance Flylines Disabled selected instances (in the ACE selection set).
Clock Nets Enabled Shows all clock nets.

Non-clock Nets Enabled Shows all non-clock nets.

Routing Status
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“m

Toggles the display of open portions of a net. Open
connections are displayed in the same color as the routed
portion of a net, but with a dotted line instead of a solid

; @ i

Open Connections Disabled line. Open connections are a subset of a normal net, and
are thus also managed by the layer options for Non-clock
Routes, Clock Routes, and Route Drawing Mode.

. . Toggles the display of squares highlighting the pins (red

Open Pins Disabled by default) at the endpoints of open connections.

Overflows Disabled Toggles the display of diamonds hlghl|ght|n.g pins (orange
by default) where route overflows occur (this is very rare).

Pins Disabled Shows all pins on each site.

Sites Enabled Shows all the sites on the device.

Table Notes
1. The displayed flylines are filtered by the Non-clock Routes and Clock Routes layer checkboxes. If only

Clock Routes is checked, then only the flylines for clock nets of the selected instance(s) are displayed.

Caution: Dotted lines, as used for open connections, are much slower to render than solid lines. Thus, it is
recommended that open connections remain disabled unless they are specifically needed for debugging
purposes.

Note
Open Connections and Open Pins

When displaying an open connection for a placed instance, if the specific source and/or sink pins are not
yet known (or not yet specified by the router), the connection is rendered to/from the center of the placed
instance instead of to/from a specific pin. Likewise, when specific pins are not known, the Open Pins
squares (red by default) are rendered in the center of the placed instance instead of on a specific pin (open
connections and open pins are not, of course, rendered for unplaced instances).

Be aware that in a placed design that has not yet been routed, all nets are considered open connections.

Enabling Open Pins can make it much easier to find unrouted portions of a mostly routed design when
zoomed out. But be aware this might be overwhelming on a large design that has been placed but not yet
routed.

Every unrouted net is considered open. Thus, in an unrouted design, every endpoint of every net displays an
open pin square, merging into a single large mass of color when zoomed out.
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© Tip
Objects in the ACE Selection Set Are Always Visible

By default, any/all objects in the current ACE selection set (as shown in the Selection view (page 133)) are
always visible in the Floorplanner, regardless of the chosen "Layers" filter settings. This means even if the
Instances layer is disabled, any Instances in the current ACE selection set are still painted in the selected
instances color (by default, bright green). Details of this behavior can be configured on the Floorplanner
view colors and layers preference page (page 194).

In addition to the layers listed in the table, there are several other types of information displayed in the

Floorplanner — enabling and disabling the display of these other types of information is controlled from other views.
For example, the visibility of individual clock regions is controlled from the Clock Regions view (page 23); the visibility
of individual Placement regions is controlled from the Placement Regions view (page 110); and the visibility of
individual critical paths is controlled from the Critical Paths view (page 37).

Highlighting

Special colored highlighting of objects in the Floorplanner is possible via Tcl (see the highlight (page 664) Tcl
command) and/or may be triggered via associated highlighting actions in most of the other views in the Floorplanner
perspective. Highlighted objects are only visible in the Floorplanner if the appropriate layer is enabled, and the
highlight color is only used if the object is not currently a member of the ACE selection set.

By default, the selection color takes precedence over the highlight color, which in turn takes precedence over the
default color of the object. Further information about precedence of these states for instances can be found under
Instance states (page 262), and can be partially reconfigured in the Floorplanner view colors and layers preference
page (page 194). Additional information regarding highlighting can be found at Highlighting Objects in the Floorplanner
View (page 343).

Selection

The ( [%’ ) Selection Options control the selection of objects with the mouse in the Floorplanner view. Selected
objects are added to the ACE selection set, and displayed appropriately in the Selection view (page 133).

Table 26 - Selection Options

“m

Enables visible instances to be selected. If not checked,
Instances Enabled instances in the selection region are not added to the ACE
selection set.

Nets Enabled Enables visible nets to be selected. If not checked, nets in
the selection region are not added to the ACE selection set.
Enables visible user design pins to be selected. If not

Pins Disabled checked, pins in the selection region are not added to the
ACE selection set.
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“m

Enables visible paths to be selected. If not checked, paths
Paths Disabled in the selection region are not added to the ACE selection
set.

Sites Disabled Enables visible sites to be selected. If not checked, sites in
the selection region are not added to the ACE selection set.

Action

Controls the action applied to objects in the selection
Select Enabled region. Causes the objects to be added to the current ACE
selection set.

Controls the action applied to objects in the selection
Deselect Disabled region. Causes the objects to be removed from the current
ACE selection set.

Controls the action applied to enabled objects in the
Remove Placement Disabled selection region. Causes the placed instances to be un-
placed.

Controls the action applied to enabled objects in the
Fix Placement Disabled selection region. Causes the soft-placed instances to
attempt to have fixed placement at the same site.

Controls the action applied to enabled objects in the
Un-fix Placement Disabled selection region. Causes any fixed-placed instances to
change to soft placement at the same site.

(@ Note

If Instances is checked under Selection but not under Layers, it is not possible to perform selection actions
upon instances in the Floorplanner view using the mouse. For example, selection actions may be performed
on only clock routes or only non-clock routes as desired, by simply setting the Layers filters appropriately.

Placement

The (4}_"] ) Placement Options control the drag-and-drop placement behavior in the Floorplanner view.
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Table 27 - Placement Options

mm

[Expert Functionality] Controls whether single instances or
groups of instances are placed with the drag-and-drop action of
the Placement tool. Requires a group of instances to be in the

Group Placement Disabled ACE Selection Set prior to initiating drag and drop. The Group
Placement option only succeeds in very specific circumstances,
thus this setting should only be enabled by expert users who
understand the caveats.

Controls whether the drag-and-drop placement of an instance
should be considered fixed or soft. Fixed placements are not

Fixed Placement Enabled changed by the placer. Soft placements are taken as a
placement hint and might be changed by the placer.
A Caution
When pre-placing objects (for a pre-placement constraints . pdc file), Fixed Placement should always be
enabled.
Tool Tip Text

The (1&") Tooltip options control the tooltip content while hovering over visible objects in the Floorplanner view.

Table 28 - Tooltip Options

“m

Allows enabling/disabling Tooltip support for the
Allow Tooltips Enabled Floorplanner without needing to toggle all the
individual checkboxes.

Includes the names of all placed instances under the

Instance Names Enabled current mouse position in the tooltip text.
Incl the RTL port nam f pl instan nder
Port Names Enabled cludes the port names o paced. stances unde
the current mouse position in the tooltip text.
Includes all net names under the current mouse
Net Names Enabled cludes .
position in the tooltip text.
. . Incl I r ign pin nam nder th rrent
Pin Names Disabled cludes all user design pin names under the curre

mouse position in the tooltip text.
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“m

Includes all leaf site names under the current mouse

Site Names Enabled position in the tooltip text.
. Incl the site cell t f each leaf site under th
Site Types Enabled cludes the site cell type of each leaf site u der the
current mouse position in the tooltip text.
Site Pin Names Disabled IncI_ques'aII site pin names under the current mouse
position in the tooltip text.
Device Port Names Enabled Includes the top-level port names pf the targgt device
under the current mouse position in the tooltip text.
. . ) Enabl Includes the subtile coordinates under the current
Subtile Coordinates abled mouse position in the tooltip text.
Partition Names Enabled Incl.ques-aII part|t|op names under the current mouse
position in the tooltip text.
Includes the name of the cluster under the current
Clusters Enabled o .
mouse position in the tooltip text.
Table Notes

1. Subtile Coordinates may be used with placement region commands on the Tcl command line.

(@ Note
Tooltips Are Filtered by Layers Visibility

If Instance Names is checked under "Tool Tip Text" but Instances is not checked under "Layers", it is not
possible to see instance names in the tooltips.

Label

The ( =) Label options control the text labels on objects in the Floorplanner view.

Table 29 - Label Options

“m

None Enabled Disables the label display.

Instance Names Disabled Displays the instance names on placed instances.
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“m

Port Names Disabled Displays the RTL port names on placed instances.

Site Names Disabled Displays the full site names on each leaf site.

Site Types Disabled Displays the site cell type on each leaf site.

Device Port Names Disabled Displays the top-level port names of the target device
connected to the I/0 site.

Flow View

The Flow view provides a hierarchical view of Flow steps (page 234) that can be performed on the Active Project and
Implementation (page 229). From here, flow steps can be run and flow status (page 242) viewed. Flow steps are not able
to run unless an active implementation is selected in the Projects view (page 117). When running flow steps, the
implementation options (page 96) of the active implementation are used to govern the behavior of the flow. Be aware
that altering the value of an implementation option clears the flow state of all downstream flow steps, changing
them from the Complete state back to Incomplete.

By default, the Flow view is included in the Projects perspective (page 6). To add it to the current perspective, click
Window — Show View — Other... — Achronix — Flow.

For more details, see the Flow concept (page 234) and the tasks for Running the Flow (page 306).
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1 Flow % B b

v m &9 IP Configuration
O & Generate All IP Design Files
v @ & RTL Simulation
% Run RTL Simulation
v m & Synthesis
% Run Synthesis
0 & Run Gate-level Netlist Simulation
v ® @ Place and Route
@ + Run Prepare
@ % Run Place
0 & Run Post-Placement Timing Analysis
® & RunRoute
& Run Post-Route Timing Analysis
[0 & Generate Post-Route Simulation Netlist
[0 & Run Post-Route Netlist Simulation
v @ & Design Completion
® & Post-Process Design
@ & Run Final DRC Checks
& Run Sign-off Timing Analysis
M & Generate Final Reports
[0 & Generate Final Simulation Netlist
00 & Run Final Netlist Simulation
v ® & FPGA Programming
M & Generate Bitstream
0 & FPGA Download

L]}
0
]

Figure 14 - Flow View Example

Table 30 - Flow View Icons

Flow Category
Incomplete (1] i
Running
Complete (T
Disabled (1) &
Warning ! !
Error * ®
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(@ Note

If the (££2) icon appears on a Flow category or Flow step, this typically means ACE has detected changes to
project source files, where the current source files on disk no longer match the design currently in memory.
See Detecting Changes to Project Source Files (page 324).

Table 31 - Flow View Actions

Runs all the enabled flow steps sequentially from

Run Flow Y the beginning of the flow.

Resumes running the flow from the last completed
[ Resume Flow Y flow step. If no flow steps have been attempted
yet, this action behaves identically to Run Flow.

Launches the Multiprocess View (page 73), which
E Show Multiprocess View Y allows managing multiple runs of the flow in
parallel.

Stops the execution of any flow steps after the
currently running flow step. Also attempts to
interrupt the currently running flow step if
possible.

Stop flow & Y Y

Runs the selected flow step, also running any
required preceding flow steps that have not yet
run. Preceding flow steps that are enabled but not
required are skipped.

Bﬁ Run Selected Flow Step @ Y

Runs all the enabled flow steps sequentially from
B@ Re-Run Flow Y the beginning of the flow. Behavior is now identical
to Run Flow.

Behaves identically to Re-Run Flow, unless
Incremental Compilation is enabled. If Incremental

Y Compilation is enabled, this additionally forces a
full recompile of all partitions; any prior partition
state is ignored (and overwritten).

Re-Run Flow with - ¢
init®

Issues a clear_flow (page 617) TCL command. All flow
categories and flow steps with the state of
Complete or Error are reset to the state of
Incomplete. Additionally, the state of the current
active project and implementation are cleared, as
if they had not yet been run through the flow.

Clear Flow ¥ Y

Displays an interactive dialog for creating a user-
defined flow step (the dialog includes a prompt for
which a single Tcl command should be invoked for
this step) at the selected location within the flow.

.i} Create Flow Step () Y
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Removes a selected user-defined flow step. Only
steps the user has created with Create Flow Step
may be removed; this action cannot be used to
remove "reserved" steps.

.& Remove Flow Step Y

Table Notes
1. Some flow steps, such as FPGA Download, are currently unable to be interrupted while running.
2. Double-clicking a flow step is equivalent to this action.

3. Caution: This action is only relevant when using Incremental Compilation (Partitions) (page 404). If Incremental Compilation is disabled,
this action behaves identically to Re-Run Flow.

4. Clear Flow does not remove any prior saved state from the hard drive. Any prior saved state may subsequently be (re-)loaded, including
any partition state for incremental compilation.

5. Caution: Creation of user-defined flow steps is only recommended for advanced users.

& Warning!
Current Flow Mode Setting Impacts Which Flow Steps Are Executed

The implementation option for Flow Mode (page 242) affects which flow steps are executed during the Run
Flow, Resume Flow, Re-Run Flow, and Re-Run Flow using —ic 1init actions (or related Tcl commands).

If warnings or errors are encountered while a flow step is running, they appear in the Flow view next to the name of
the flow step where they occurred.

The colors used for the warning and error text are the same as those used to display warnings and errors in the Tcl
Console view (page 142). They can be adjusted through the Colors and Fonts link on the Tcl Console Preference
Page (page 216).
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Clicking the colored "warning" or "error" text brings up a dialog listing all problems.

"I}-"!- Flow X

v @ &9 IP Configuration
[0 & Generate All IP Design Files
v [@ &¥ RTL Simulation
M % Run RTL Simulation
v W & Synthesis
% Run Synthesis
O & Run Gate-level Netlist Simulation
v @ ¥ Place and Route
® ¥ Run Prepare [1 warnings, 4 errors)
® & Run Place
0 & Run Post-Placement Timing Analysis
® & Run Route
& Run Post-Route Timing Analysis
O & Generate Post-Route Simulation Netlist
[0 & Run Post-Route Netlist Simulation
v @ © Design Completion
® & Post-Process Design
® & Run Final DRC Checks
& Run Sign-off Timing Analysis
& Generate Final Reports
O & Generate Final Simulation Netlist
O & Run Final Netlist Simulation
v @ @ FPGA Programming
M & Generate Bitstream
O & FPGA Download

Figure 15 - Flow View Warnings and Errors Example

[
000D

Clicking any of the problems in the list opens the corresponding log file in an editor, scrolled to the location of the

problem in question.
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© Problems and Warnings - Run Prepare

Click on a problem or warning to view it in the log file.

Click on OK or hit the ESCAPE key to dismiss.

No synth device found!
Netlist synthesized with Synplify-Pro version 2016.3. ACE does not support Synplify-Pro versions older than 2021.3.
C:/code/quickstart_broken_on_purpose/quickstartvma(d4): port inb1 is not defined
C:/code/quickstart_broken_on_purpose/quickstartvma(210): net inb1[1] not found in cell quickstart
C:/code/quickstart_broken_on_purpose/quickstartivma(216): net inb1[0] not found in cell quickstart
C:/code/quickstart_broken_on_purpose/quickstartvma(270): net inb1[3] not found in cell quickstart
C:/code/quickstart_broken_on_purpose/quickstartvma(276): net inb1[2] not found in cell quickstart

Design Preparation failed

OK

Figure 16 - Warning and Error List Dialog Example

HW Demo View

& Warning!

- The JTAG connection must be configured before using the HW Demos.
ACE interacts with the FPGA using the JTAG interface through a Bitporter pod or FTDI FT2232H device.
This JTAG interface must be properly configured in ACE before using the HW Demo functionality. The
configuration is managed using the Configure JTAG Connection Preference Page (page 190). See
Configuring the JTAG Connection (page 360) for more details.

- The DCC connection must be configured before using the HW Demos.
ACE interacts with the HW Demo designs (and reference designs) using the DCC interface to the FPGA
through a USB cable (not the Bitporter). This interface must be properly configured in ACE before using
the HW Demo functionality. The configuration is managed using the Configure DCC Connection
Preference Page (page 189). See Configuring the DCC Connection (page 358) for more details.

The HW Demo view provides a graphical interface for demonstrating particular aspects of a user selected device,
using provided sample designs. These sample designs are typically provided as self-documenting overlays for the
standard ACE installation.

By default, the HW Demo view is included in the HW Demo Perspective (page 6). To access the HW Demo view from
any other perspective, select Window — Show View — Other... - Achronix - HW Demo.

Before any demo overlays are installed, there are no demo designs available. In that case, the view will display
minimal information:
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= HW Demo 53 g= 50 = O

~ Demo Selection and Download
Select the demonstration design and download it to the chip.

| »

m

Target Device: | Mo Demos Designs Installed
Demo Design: | Mo Demo Designs Installed
Download | Bitstrearn File: N/A Created: MN/A

+ Demo Control and Status - Not Available

This section will include custom controls and status for the
selected demo once demos are installed

Figure 17 - HW Demo View with No Demo Designs Example

After demos are installed as ACE overlays, from this view the status of various board components can be observed
updating in real-time as the demonstration design is running on the connected board. For example, in a basic fabric
demonstration, when an associated DIP switch is changed, it is reflected in the view display; likewise when an LED
on the board changes state (on/off) it is reflected in the view. Individual memory locations may be read and
examined, and new values may be entered and "pushed" out to the target device.

Most hardware demos (including reference designs) are designed to show the features of the various hard IP blocks
integrated into the target Achronix FPGA. Each demo or reference design installation package comes with
associated documentation specific to the design.

Talk to your Achronix Marketing contact or FAE to request access to the demos appropriate to your development
board.

See also: Running the HW Demo (page 401).

Table 32 - HW Demo View Toolbar Buttons

““

Opens the preferences dialog to the Configure

& Configure DCC Interface DCC Connection Preference Page (page 189).

Opens the preferences dialog to the Configure

Eai] H
= Configure JTAG Interface JTAG Connection Preference Page (page 190).

Table 33 - HW Demo View Options

“

Demo Selection and Download

10.0 www.achronix.com 59



UG070 ACE User Guide

“

Target Device List of FPGA devices that have demonstration designs.
Demo Design List of demonstration designs for the currently selected device.
Download Loads the currently selected demonstration design into the attached board.

Board Status

Visually represents relevant LEDs from the attached board. When an LED
changes state on the board, it is reflected in the view LED display. Clicking an
individual LED in the view causes the corresponding LED on the attached
board to toggle its state.

LED State

Visually represents the eight DIP switches from the attached board. When a
switch changes state on the board, it is reflected in the DIP switch display.
Clicking an individual switch in the view does not cause the corresponding
switch on the attached board to toggle its state.

DIP Switch State

Device State Displays DCC connection status and demo version number.
Demo Control and Status

Each specific demonstration design has a simple user interface that is presented in the bottom section of the view.
An example interface might provide a facility for reading and writing values to user specified addresses.

(@ Note

The Board Status section might not be present in all HW Demo (and reference) designs.

|/0 Designer Toolkit Views

The 1/0 Designer Toolkit views provide a set of fully-integrated I/0 ring design tools. With these tools it is possible to:
- Combine I/0 ring IP configuration (. acxp) files into a complete 1/0 ring design
- View and update dynamic I/0 ring resource utilization
- View and update (using drag and drop) dynamic I/0 ring floorplan layout
- View dynamic I/0 ring package ball layout and pin assignment report
- Automatically complete the following in real time:
o Full1/0 ring final DRC
o Full I/0 ring timing closure
> Full /0 ring place and route
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- Generate complete package ball pin assignment, power, and utilization reports

- Generate a full I/0 ring simulation model that is 100% correctly configured, and has wrappers tailored
specifically to the user design

- Generate pin placements PDC, Verilog wrappers, and port lists for the core user design
- Generate the full I/0 ring bitstream

- Quickly and easily combine existing I/0 ring IP configuration (. acxip) files from an existing ACE project into
new ACE projects to create multiple designs

A Caution!

The I/0 Designer views and features are only applicable to specific Achronix Speedster7t FPGAs, such as
the Speedster7t AC7t1500.

I/0 Designer Toolkit Views

The views in the 1/0 Designer Toolkit are:
- 1/0 Utilization View (page 62)
- 1/0 Package Diagram View (page 63)
- 1/0 Pin Assignment View (page 64)
- 170 Core Pin Assignment View (page 65)
- 1/0 Layout Diagram View (page 67)

I/0 Ring Design File Generation

Clicking the (%) Generate 1/0 Ring Design Files toolbar button opens the Generate 1/0 Ring Design Files
Dialog (page 171), which allows selection of the output directory for all the customized 1/0 ring design files, including:

- Complete package ball pin assignment, power, and utilization reports
- Pin placements PDC, Verilog wrappers, and port lists for the core user design

- The full I/0 ring bitstream, which is automatically combined with the core user design bitstream in ACE at the
end of the normal place-and-route flow for the core user design

- Customized I/0 ring simulation files, including Verilog wrappers for the top-level and I/0 ring configuration data

(® Note
Batch Mode Support

I70 ring design files may also be generated in batch mode for a given ACE project by calling
the generate_ioring_design_files (page 641) Tcl command. This command loads up all the I/0 ring IP

configuration (. acx1ip) files from an existing ACE project, and performs full design rule checks prior to
generating the output files. I/0 ring IP configuration files can also be edited in a text editor to support batch

mode configuration prior to calling the generate_ioring_design_files Tcl command.
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Table 34 - 1/0 Designer Toolbar Buttons

Description
s Opens the Generate I/0 Ring Design Files Dialog (page 171), which allows selecting the
= directory into which the customized 1/0 ring design files are generated.

See also Creating an IP Configuration (page 336) and Adding Source Files (page 297).

170 Utilization View

The 1/0 Utilization view provides a combined utilization summary of the active ACE project I/0 ring IP configuration
(.acxip) files, including shared resources such as clocks. Each resource type is summarized in a table inside an
expandable section. These tables can be used for navigating between various |IP configuration files in the project.
Configuration errors are also summarized in the Status column for each row. Right-clicking a row brings up a context
menu of actions that can be performed on the IP in that row. Double-clicking the table row opens the source IP
configuration file for the data in that row.

[ 1/0 Utilization 532 | B = g

-

Programmable 1/0s 6/88

» Clocks 3/32

~ PLLs 3/12
Status PLL Name Placement Input Clock Input Clock Fr...  Output 0 Clock Output 0 Clock ...  Outp
W PLL_FLAMES PLL_ME_D CLE_OVECHKIN 100.0 MHz PLL_FLAMES_clkoutD 200.0 MHz NSA
W PLL_ETS PLL_SE_O PLL_FLAMES_clkoutd  200.0 MHz PLL_JETS clkoutD 1000.0 MHz N/A
v PLL_OILERS PLL_NW_D PLL_FLAMES_clkoutd 2000 MHz PLL_OILERS_clkoutDd 1000.0 MHz N/A

-

SerDes 16/32

4

PCl Express 1/2

Status MName Placement PCle Version Mumber of La...  Operating Mode Device D Rev ID
4 PCIE_SHARKS PCIE_1 Gen 3 8 Dual-Mode ABCD 01

-

Ethernet 1/2

~ GDDR6 4/8
Status MName Placement Memory Device  Mode Data Rate
4 GDDR_BEARS GDDRE_1 MTGE1K256M3...  x16 12
W GDDR_LIONS GDDRE_2 MTE1K256M3...  x16 16
4 GDDR_PACKERS GDDRA_3 MTGE1K256M3.. %16 12
W GDDR_VIKINGS ~ GDDRE_O MTE1K256M3...  x16 14

» DDR4 1/1

< >

Figure 18 - 1/0 Designer View (Utilization Tab)
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Table 35 - 1/0 Designer View Actions

““

= Open IP Opens the selected IP file in an editor within ACE.
b Creates a duplicate of the selected IP and adds it to the
Clone IP .
project.
Rename IP Renames the selected IP.

% Remove IP from proiect Allows removal of the selected IP project. See also
proj remove_project_ip (page 675).
Opens the operating system default file manager to the

Show in file manager directory containing the IP file.

I/0 Package Diagram View

The I/0 Package Diagram view shows a live diagram of the target package balls and all I/0 ring user design top-level
pin ball assignments. Click and drag to pan the diagram and use the mouse wheel to zoom in and out. Package balls
with yellow fill indicate placed user design pins on those package balls. Tooltip text provides extra information about
each package ball location.

10.0 www.achronix.com 63



UG070 ACE User Guide

[ 170 Package Diagram 52 e~ F

Ball: {b:V38

Group: GDDRE_E_VDDR
loPort: {d:GDDRE_W3_VDDR}
loClockAndResetCapability: D

Instances: {RGDDR_LIONS:GDDR_LIONS_c1_sd_dq[7]} is fixed
DesignPorts: {pGDDR_LIONS_c1_sd_dq[7]}

Pad5ite: {s:u_gddré_sdram_sys_top_w2} 4
Ball: {b:V39}

Group: BANK_GDDRE_W2

loPort: {d:GDDRG W2_C1_50_D3_7}
loClockAndResetCapability: D

Figure 19 - 1/0 Package Diagram View

I/0 Pin Assignment View

The 1/0 Pin Assignment view shows a live table of 1/0 ring user design top-level pin assignment information,
including user design port name, I/0 bank, package ball, top-level device port name, and pad/macro site name (for
debugging in the full-chip simulation hierarchy). Columns can be sorted by left-clicking on the column

headers. Columns can be filtered using the Toggle Filter Row Visibility button.
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1/0 Pin Assignment £%

Used Port Name
v BACKSTROM pad_n
BACKSTROM pad_p

CLK_OVECHKIN_pad_n

CLK_OVECHKIN_pad_p

DATA_HOLTBY_pad_n

DATA_HOLTBY_pad_p
DDR4_BRUINS a17
DDR4_BRUINS_2[0]
DDR4_BRUINS_a[10]
DDR4_BRUINS_a[11]
DDR4_BRUINS _a[12]
DDR4_BRUINS_a[13]
DDR4_BRUINS_a[1]
DDR4_BRUINS _a[2]
DDR4_BRUINS_[3]
DDR4_BRUINS_a[4]
DDR4_BRUINS _a[5]
DDR4_BRUINS_6]
DDR4_BRUINS_a[7]
DDR4_BRUINS_a[8]
DDR4_BRUINS_[9]
DDR4_BRUINS_act_n
DDR4_ BRUINS_ba[0]
DDR4_BRUINS_ba[ 1]
DDR4_BRUINS_bg[0]
DDR4_BRUINS_bg[1]

DDR4_BRUINS_cas_n
DDR4_BRUINS _cid[0]
DDRA_BRUINS cid[1]
DDR4_BRUINS cid[2]
DDRé_BRUINS_ck_n[0]

AR R N S R R S N N S N R S N S N S N RN RN SRR NN

DDR4_BRUINS_bp_alert_n
DDR4_BRUINS_bp_memreset |

Direction Bank
N BANK_GPIO_S0_BY.

IN BANK_GPIO_S0_BY...

N BANK_CLKIO_NE
N BANK_CLKIO_NE

IN  BANK_GPIO_NO_B...
IN  BANK_GPIO_NO_B...

INOUT BANK_DDR4_50
INOUT BANK_DDR4_50
INOUT BANK_DDR4_S0
INOUT BANK_DDR4_50
INOUT BANK_DDR4_50
INOUT BANK_DDR4_S0
INOUT BANK_DDR4_50
INOUT BANK_DDR4_50
INOUT BANK_DDR4_50
INOUT BANK_DDR4_30
INOUT BANK_DDR4_S0
INOUT BANK_DDR4_50
INOUT BANK_DDR4_S0
INOUT BANK_DDR4_50
INOUT BANK_DDR4_50
INOUT BANK_DDR4_S0
INOUT BANK_DDR4_50
INOUT BANK_DDR4_50
INOUT BANK_DDR4_S0
INOUT BANK_DDR4_50
INOUT BANK_DDR4_50

ouT BANK_DDR4_S0
INOUT BANK_DDR4_50
INOUT BANK_DDR4_50
INOUT BANK_DDR4_S0
INOUT BANK_DDR4_50
INOUT BANK_DDR4_50

Ball

BF28
BG24
BF24
BJ25
BH24
BL29
BJ30
BF30
BC28
BH27

Device Port
GPIO_SO_BYTED_BIT S
GPIO_S0_BYTED_BIT.4
CLKIO_NE_REFIO_N_O
CLKIO_NE_REFIO_P_O
GPIO_NO_BYTE1_BIT_3
GPIO_NO_BYTE1_BIT_2
DOR4_S0_AT7

DDR4_S0_A_13
DDR4_SO_A_1
DDR4_S0_A 2
DDR4_S0_A3
DDR4_S0_A4
DDR4_S0_A S
DDR4_S0_A6
DDR4_S0_AT
DDR4_S0_A 8
DDR4_S0_A S

DDR4_SO_ACT_N
DDR4_S0_BA 0
DDR4_S0_BA_1
DDR4_S0_BG_0
DDR4_S0_BG._1

DDR4_S0_BP_ALERT_N

DDR4_S0_BP_MEMRESET_L

DDR4_S0_CAS N
DDR4_S0_CID_D
DDR4_50_CID_1
DDR4_50_CID_2

DDR4_S0_CK_N_0

Pad/Macro Site
u_gpio_phy_h_36 top_s0._..
u_gpio_phy_h_36_top_s0.

u_glb_clk_rst_gen_top_ne.
u_glb_clk_rst_gen_top_ne.u._
u_gpio_phy_v_36_top_n0.

u_gpio_phy_v_36_top_n0.u
u_ddré sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddrd_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddrd_sdram_sys_top_s0
u_ddr4_sdram_sys_top_s0
u_ddrd_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddr4_sdram_sys_top_s0
u_ddrd_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddrd_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddré sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddrd_sdram_sys_top_s0
u_ddré_sdram_sys_top_s0
u_ddrd_sdram_sys_top_s0
u_ddr4_sdram_sys_top_s0

Site Polarity
N

oz vz

Clock Capable Site Reset Capable Site| Data Capable Site

Y

<zzzzzzzzzzzzzzzzzzzzzzzz2z2z2z2z2z22z<<=<

Figure 20 - 1/0 Pin Assignment View

Table 36 - 1/70 Pin Assignment View Buttons

I/0 Core Pin Assignment View

g

%

Ky

Description

N

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzz<<z

N

T << <<k <<k k<< << << << << ZZZ

Used as Clock

Y

<zzzzzzzzzzzzzzzzzzzzzzzzzzzz2z<<-=<

Bl e 7= =2
Used as Reset -~
N

zzzzzzzzzzz=zzz=z=zzzzzzzzzzzz2z2zzZzz2

Generate I/0 Ring Design Files.

Clear Sorting.

Toggle Filter Row Visibility.

Remap Port/Signal Name (available in Remapped Name column right-click menu).

The 1/0 Core Pin Assignment view shows a live table of I/0 ring user design top-level core pin assignment
information, including user design signal name, direction, data type, group, and core pin name. Columns can be
sorted by left-clicking the column headers. Columns can be filtered using the Toggle Filter Row Visibility button.
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I/0 Core Pin Assignment 23 £ | et | Y T8
Signal Mame Remapped Mame Direction | Data Type Group Core Pin Name ~
BACKSTROM IN Clock GPIO i_user_10_00_mt_D0[2]
DATA_HOLTBY IM Data GPIO i_user_11_09_lut_15[4]

ETH_WILD_m0_ff_clk_divhby2 IM Clock Clocks and Resets i_user_02_09_mt_00[0]
ETH_WILD_m{_pause_on IM Data 400G MAC 0 Flow Control i_user_02_09_lut_14[27]
ETH_WILD_mD_pause_on IM Data 400G MAC 0 Flow Control i_user_02_09_lut_14[25]
ETH_WILD_m{_pause_on IM Data 400G MAC 0 Flow Control i_user 02_09_lut_15[1]
ETH_WILD_m0_pause_cn IM Data 400G MAC 0 Flow Control i_user 02 09 lut_15[0]
ETH_WILD_mD_pause_on IM Data 400G MAC 0 Flow Control i_user_02_09_lut_14[24]
ETH_WILD_m0_pause_on IM Data 400G MAC 0 Flow Control i_user_02_09 lut_15[4]
ETH_WILD_mD_pause_on IM Data 400G MAC 0 Flow Control i_user_02_09 lut_15[2]
ETH_WILD_m{_pause_on IM Data 400G MAC 0 Flow Control i_user_02_09_lut_15[3]

ETH_WILD_m0_re_buffer at... IM Data Buffer Levels i_user_02_09_lut_19[26]
ETH_WILD_m0_re_bufferd_at... IM Data Buffer Levels i_user_02_09_lut_19[25]
ETH_WILD_m{Q_re_buffer] at... IM Data Buffer Levels i_user 02 09 |ut_19[24]
ETH_WILD_m0_ne_buffer)_at... IM Data Buffer Levels i_user_02_09_lut_19[23]
ETH_WILD_m0_r_bufferl_at... IM Data Buffer Levels i_user 02 09 lut_19[20]
ETH_WILD_m{_re_bufferl_at... IM Data Buffer Levels i_user_02_09_lut_19[19]
ETH_WILD_m0_ne_bufferl_at... IM Data Buffer Levels i_user_02_09_lut_19[21]
ETH_WILD_m0_re_bufferl_at... IM Data Buffer Levels i_user 02 09 lut_19[18]
ETH_WILD_m0_re_buffer?_at... IM Data Buffer Levels i_user_02_09_lut_19[3]
ETH_WILD_m0_re_buffer?_at... IM Data Buffer Levels i_user_02_09 lut_19[4]
ETH_WILD_m0_r¢_buffer?_at... IM Data Buffer Levels i_user_02_09_lut_19[5]
ETH_WILD_m{(_r_buffer?_at... IM Data Buffer Levels i_user_02_09 lut_19[6]
ETH_WILD_m0_re_buffer3_at... IM Data Buffer Levels i_user_02_09_lut_18[26]
ETH_WILD_m{(_r_buffer3_at... IM Data Buffer Levels i_user 02_09 lut_18[27]
ETH_WILD_m0_re_buffer3_at... IM Data Buffer Levels i_user_02_09 lut_19[0]
ETH_WILD_m0_re_buffer3_at... IM Data Buffer Levels i_user_02_09 lut_19[1]
ETH_WILD_m{_te_buffer at... IM Data Buffer Levels i_user 02 09 lut_19[13]
ETH_WILD_m0_t«_buffer]_at... IM Data Buffer Levels i_user_02_09_lut_19[14]
ETH_WILD_m{_ty_buffer] at... IM Data Buffer Levels i_user_02_09 lut_19[13]
ETH_WILD_m{_te_buffer_at... IM Data Buffer Levels i_user_02_09_lut_19[16]
ETH_WILD_m{_te_bufferl_at... IM Data Buffer Levels i_user 02 09 |ut 19[11] ¥

Figure 21 - 1/0 Core Pin Assignment View

Table 37 - 1/0 Core Pin Assignment View Buttons

Description

&,

Generate I/0 Ring Design Files.

Clear Sorting.

-

Toggle Filter Row Visibility.

Remap Port/Signal Name (available in Remapped Name column right-click menu).

ky!
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I/0 Layout Diagram View

The 1/0 Layout Diagram view shows an interactive floorplan of the target device. Empty IP Sites are shown in white.
Sites with legally-placed IP are shown in green. Sites with IP placement overlap violations are shown in red.

IP can be moved from one site to another by dragging and dropping. IP can be cloned onto another compatible site
by holding down the CTRL key while dragging and dropping. Double-clicking a placed IP opens an editor for that
IP. Double-clicking an empty site opens the "Create new IP" dialog, preselecting the appropriate type of IP for that
site, and placing the new IP at that site when the dialog is completed.

Changes to placement in the diagram result in updates to the source IP configuration (. acx1p) files. Tooltip text
provides extra information about each IP site. Right-clicking a site brings up a context menu of actions that can be
performed on that site, or the IP placed on that site.

[E] 170 Layout Diagram %l g v =8

AC7t1500ES0-F53A0

PLL CLK SerDes 0-7 SerDes 8-15 SerDes 16-31 GPIO_N CLK PLL

ool [mm
B H

PCIE O

- il _

GDDR6_7

GDDR6_6

CORE

GDDRE_5

GDDRS_4

oS HH

PLL CLK CLK PLL

[~[e]
[=)[=]
w]
ma

Figure 22 - 1/0 Designer View (Layout Tab)

Table 38 - 1/0 Designer View Actions

““

= Open IP Opens the selected IP file in an editor within ACE.
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Description
Create new IP here Creates a new IP at the chosen site.
Clone IP Creates a duplicate of the selected IP and adds it to

the project.

Rename IP Renames the selected IP.

Add IP to another project... Adds the selected IP to another project in the ACE
workspace.

. . Adds a copy of the selected IP to another project in

Add copies of IP to another project... the ACE workspace.

Allows removal of the selected IP project. See also

x Remove IP from project remove_project._ip (page 675)

By default, if one or more IP editors are currently open, the diagram is configured to display a yellow highlight
indicating the currently active IP editor.

1 ETH_ATHENA acxip 53 | = 5 |/ v Layout Diagram 2 |

AC7t1500E50-F53A0

SerDes 8-15 SerDes 16-31

PLL_WNW  CLE_NW SerDes 0-7

m| [
+# Target Device [ Act1500es o =l B d
+ Ethemnet MAC Placement | ETH. ~] PCIE.O

' Ethernet Lane Mapping | QSFP-22 ~]
Lane Configurations L

Ethern.. SerDes.. Mode MAC RSFEC SerDes Mo Site: ETH_D

0 0 4D0Gx4 M0GMACD  RSFEC(544) PAMS GDDRE_3 :ﬁ;::xﬂ:ﬁ: HENA

1 2 400Gx4 A0GMACO  RSFEC(544) PAMA

2 1 40064 A0GMACO  RSFEC[S44) PAMA

3 3 400Gx4 A0GMACO  RSFEC(544) PAMA GDDRE.2

4 1 40064 A0GMACT  RSFEC[S44) PAMA

5 6 400Gx4 A0GMACT  RSFEC(544) PAMA CORE
6 5 40064 A0GMACT  RSFEC[S44) PAMA

7 7 400Gx4 A0GMACT  RSFEC(544) PAMA

! 2 |

Figure 23 - 1/0 Layout Diagram View Currently Active Highlight Example

The 1/0 Designer page in the Preferences can be used to adjust the highlight color, or to hide it.
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. Preferences

type filter text I/O Designer =T v
Configure DCC Connection
Configure JTAG Connectior
Critical Path Diagram View
Floorplanner Yiew Colors ar Valid Placement Color [
Fleorplanner View Optimiza

Configurable options for the /O Designer views

General Invalid Placement Color I

Help Highlighted Placement Color 1

I/C Designer

IP Diagram

Multiprocess Show active editor highlight in /O Layout Diagram view
Metlist Browser

Package View External file change polling interval (secs) | 5

Placement Regions
Project Management

Tel Console View

User Advanced Preferences

Restore Defaults Apply

Apply and Close Cancel

Figure 24 - 1/0 Designer Highlighted Placement Color Preference Example

|P Diagram View

The IP Diagram view provides a graphical visualization of the configuration of the IP currently being edited. As
different IP configurations are selected via their editor, the IP Diagram view contents change to reflect the selected
IP configuration.

Some IP supports multiple pages of diagrams (e.g., a logic block diagram page and a placement diagram page). In
these cases, there are multiple labeled tabs at the bottom of the IP Diagram view to allow switching diagram pages.
The following is an example of an IP diagram showing a din input and dout output indicating configuration errors:
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1. IP Diagram * g = 0O

rdclk
wrclk
rdaddr[1:0]
wraddr[1:0]

Wren

I .

Figure 25 - Example IP Diagram Indicating Configuration Errors

When a supported IP Configuration editor is selected, the IP Diagram view shows a dynamic block diagram of the
selected IP. Displayed labels change, and logic blocks may appear and disappear depending upon the configuration
options currently selected in the IP editor. Tool tips are available on all text displayed in the IP Diagram. Text
representing configuration options with warnings or errors are displayed with appropriate colors to indicate the
condition.

By default, in the diagram, warnings have a yellow background and errors have a red background, though all colors
and fonts used within the diagram may be overridden from the IP Diagram Color and Font Preferences Section (page

205), easily accessible from the (ﬂ-f") Configure Colors and Fonts... view menu item, found under the ( : ) vertical
ellipsis menu button in the upper-right of the view.

Clicking any text label in the IP Diagram immediately turns the IP editor to the associated page, scrolls the
associated option into view and gives it focus, so that the related configuration options may be edited.

See also: Creating an IP Configuration (page 336)

(@ Note

If the selected editor is not an IP Configuration editor, or if the selected IP does not support a diagrammatic
visualization, the IP Diagram view displays a notice that there is no diagram available for the selected editor
as shown in the following example.

%, IP Diagram &3 = O

Mo diagram available

Figure 26 - Example IP Diagram View With Notice of No Available Diagram
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IP Libraries View

The IP Libraries view provides an alternate method for creating IP configuration . acxp files versus using the main
menu, File — New — IP Configuration.... The available IP listed varies depending on the current target device
chosen for the active project or implementation. For example, targeted Speedster7t FPGAs have I/0 ring IP choices
displayed in their library tree, while Speedcore eFPGAs do not. Expanding a device family name (IP library) displays a
list of available IP types for that family. Double-clicking the IP type or clicking the Create New IP Configuration
button, opens the new IP Configuration dialog (page 176) to begin IP creation/configuration.

=, IP Libraries 2 =0

4 |=, Speedsterlft
ERAM
D3P FIR Filter
D5Pa4
FIFO
LRAM
LRAM FIFO
ROM
Shift Register

Figure 27 - IP Libraries View Example

() Note

The displayed IP libraries and IP types are dynamic; these change based on which technology libraries and
devices are installed and licensed, and on which Target Device was chosen for the active project and
implementation (page 229) when configuring project and implementation options (page 304). The screenshots
and example descriptions in this section do not necessarily reflect the IP types of the actual target devices
currently in use on the site.

Table 39 - IP Libraries Toolbar Buttons

“

Opens the new IP configuration dialog (page 176) to allow creating a new IP
- configuration file.

See also: Creating an IP Configuration (page 336).

IP Problems View

The IP Problems view displays all warnings and errors for all of the currently open IP Configuration editors.
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The top half of the view displays a sorted tree table of all errors in order by IP configuration . acx1ip file, then all
warnings in order by file. When an IP problem is selected in this tree table, further details about the problem are
displayed under the tree table in the bottom half of the view.

Double-clicking an error or warning opens the relevant IP Configuration editor to the appropriate page. See
also Creating an IP Configuration (page 336).

(@ Note

Unlike other IP-related views, this view shows information for all open IP Configuration editors, not just the
top/active editor.

% IP Problems 3 =B
Summary File Property
4 @ Errors (2)
@ Illegal Property Value: wrrst_input_mode  new_fifol.acxip wrrst_input_mode
@ Out of Range Property Value: depth new_lraml.acxip depth
4 & Warnings (1)
& Inwalid File Mame: mem_init_file new_roml.acxip mem_init_file

Error:  Out of Range Property Value: depth

File: C:/Users/Example/Docurents/ac/hs1.1/quickstart/new_raml.acxip
Property: depth

The value of: 1 for the property: depth is out of range. The valid range is: 2 to 4096

Figure 28 - IP Problems View Example

Table 40 - IP Problems View Icons

“

2 Warning

(%] Error

Table 41 - IP Problems View Table Columns

m

Summary A brief summary statement of the IP configuration problem.

The name of the IP Configuration file in an open IP Configuration editor

Fil S
© containing the error.

10.0 www.achronix.com 72



UG070 ACE User Guide

m

The property which is part of the IP Configuration problem. Individual properties
are usually similar to the field names shown in the IP Configuration editor. The

Property raw properties and their values can be viewed in the editor by selecting the File
Preview tab at the bottom of each editor. The Configuration tab shows a more
user-friendly representation of the same data.

Multiprocess View

Similar to the Tcl command, run_multiprocess (page 692), the ( %-) Multiprocess view allows running multiple flows
in parallel (page 308) and attempting likely optimizations using option sets (page 392).

The Multiprocess view provides a means to select multiple Implementations (page 229) within a single project (page 222)
for flow execution. Depending upon how this view is configured, the selected implementations may be queued for
sequential flow execution, run all at the same time in parallel, or a combination of these in a configurable number of
parallel sequential queues. The selected implementations may be executed in the background of the workstation
running ACE, or optionally may be sent to an external cloud, grid or batch job system for execution.

The Multiprocess view may also help to explore the solution space provided by various ACE optimizations. The
Multiprocess view can optionally generate new implementations derived from the current active project and
implementation (page 229), where each newly generated implementation applies an overlay of likely implementation
option (page 0) optimizations over the active implementation options. These collections of potentially optimized
implementation options are termed "option sets (page 0)".

By default, the Multiprocess view is a part of the Projects perspective (page 6). To make the Multiprocess view visible
from within any perspective, select Window — Show View — Other... -~ Achronix — Multiprocess.

This view is broken up into several sections:
- Execution Queue Management
- Multiprocess Flow Management
- Select Implementations
- Multiprocess Run Logs

Each section includes a brief descriptive paragraph describing its purpose. Each section may be collapsed and
expanded by clicking the section title. Collapsing or expanding any section causes the other sections to be resized to
fit the available data and view area.

For more detailed information on how to use this view, please see Running Multiple Flows in Parallel (page 308) and
Attempting Likely Optimizations Using Option Sets (page 392).
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=] Options | B Multiprocess 53 = | - = 5

~ Execution Queve Management
Configure the number of ACE project implementations executed simultaneously, and whether they are executed locally in the
background, or submitted to an external cloud/grid/batch job system.

Enable Job Submission System  (configured in Preferences)

Parallel job count: | 3 (valid range: 1-4)

* Multiprocess Flow Management
In the Flow View, enable and disable the desired flow steps that all multiprocess implementations should follow. Then, in the
combo-box below, select how far through the flow the implementations should run. (This provides a means of stopping the
flow early.)

Stop Flow After: | Run Post-Route Timing Analysis

* Select Implementations
Select which implementations within the Active Project should be queued for execution. (Option Set Implementations will be
created if they don't already exist, or will overwrite existing implementations with the same name.) When the "Start Selected”
button is pressed, the selected implementations will run using the current Flow configuration. When Incremental Compile is
enabled, the user can optionally choose to copy the Incremental Compile DB file from the template (active) implementation to
all the other implementations before running the flow. This allows you to lock down the best results frem a previous run and
copy the unchanged partition place and route data to the other impls.

Existing Implementations

Generate Implementations from Option Sets | Refresh Option Sets

Seed Sweep of prime numbers 3

Copy Incremental Flow DB From Template Impl

Implementation Execution State Description

{;E impl_1 "= Running (0%) The template implementation itself,

# impl_1_acx_all_opt B Error This option set sets the pnr seed to 34, and evaluates mux
# impl_1_acx_cls_pro_ext " Complete This option enables fanout-based transformations, and Pc
# impl_1_acx_cls_pro_seed zz2 |n Queue This option set enables pre-placement netlist resynthesis,

# impl_1_acx_cls_util & Stopped This option set relaxes fanout-based optimization, enables
J # impl_1_acx_fan_pro_seed This option set sets the pnr seed to 82, reduces fanout limi
J # impl_1_acx_fan_seed_util_bigbleck This option enhances cloning, sets the pnr seed to seed 51
< >

Select All Deselect All Start Selected Stop

* Multiprocess Run Logs

The logged ocutput from all the executed implementation processes will be displayed here,
¥

": (0%)impl_1 &2 &F impl_1_ack cls_pro_ext | @ (0%)impl_1_acall_o Zzz impl_1_acx_cls_pro_s 1

-- () Copyright 2006-2019 Achronix Semiconductor Corp. All rights reserved. A
-- all messages logged in file Chcodel\projects\quickstart_ACTESCOTHIO Chimpl_T\log/multiprocess.log, created at 12:0
INFO: License ace-v1.0 on server cad12.achronixlocal (9747 of 9800 licenses available). Running on SJC-4154-M3A (x64).

INFO: Loading technolegy libraries db...

INFO: Profile load-adb(TechLib) Tepu 07+ 0(0+0) Twek 127+0 Mpk 82/+0.0 Mcur 45/+23.6
INFO: Loading ACTEtSCOTHIONC definition...

INFQ: Loading fabric db...

Figure 29 - Multiprocess View Example

10.0

www.achronix.com 74



UG070 ACE User Guide

Table 42 - Multiprocess View Toolbar Buttons

““

Starts execution of all implementations selected in
the Select Implementations table in the number of

%' Start Background Queue Execution parallel processes specified by Parallel Queue
Count.
Ey Stop Al Backeround Queue Execution Stops or cancels execution of all currently running or
P & queued implementations.
Y Open Multiprocess Report Opens the Multiprocess Summary report (page 255)

for the selected project.

Execution Queue Management

This section configures the number of background processes allowed to run in parallel, and how/where they are
executed.

Table 43 - Execution Queue Management Controls

“

Sets the number of implementations allowed to execute in parallel.
Defaults to 2. When in background mode, the maximum allowed
value is the number of available processor cores detected. When in
Job Submission System mode, the maximum allowed value is 99.

Parallel Job Count

When unchecked, background processes run locally on the
workstation currently running the ACE GUI. When checked, ACE
uses the cloud/grid/batch job submission system as configured in
the preferences.

Enable Job Submission System Support

When selected, brings up the Multiprocess: Configure Custom Job
(configured in Preferences) Submission Tool preference page (page 206) to fully configure which
cloud/grid/batch job submission system is used.

When the Parallel Job Count is set to the minimum value of 1, all selected implementations are executed
sequentially, one at a time. A value of 2 causes all selected implementations to be queued, and then the first two
queued implementations are allowed to execute at the same time. As soon as an implementation completes its flow
execution, the next queued implementation starts flow execution and the Multiprocess Summary Report (page 255) is
updated with information gathered from the just-completed implementation.

By default, ACE executes implementations in parallel by starting a background process on the host workstation for
each implementation (termed "background mode"). In this case, the effectiveness of parallel implementation
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execution is naturally limited by the resources of the host workstation (i.e., the number of processor cores and the
physical RAM).

Alternately, ACE may execute the implementations in processes distributed among multiple hosts via an external job
submission system, which theoretically allows for far greater parallel compute resources. The job submissions are
performed through a user-configured command line executable. This executable is configured via the Multiprocess:
Configure Custom Job Submission Tool preference page (page 206), reached easily by following the <configured in
Preferences> hyperlink.

See Running Multiple Flows in Parallel (page 308) for important details regarding parallel implementation execution,
configuration, and external job submission tool support.

Multiprocess Flow Management

This section allows altering how far the flow is executed for the multiprocess implementations.

Table 44 - Multiprocess Flow Management Controls

“

Allows overriding standard flow behavior and stopping the flow early — the
flow step selected becomes the final flow step executed by all multiprocess

Stop Flow After ¥ implementations. Useful when steps late in the flow are known to fail with
reported errors, but it is still desired to run multiple implementations through
earlier parts of the flow.

Table Notes

1. The flow step chosen here is always enabled when the multiprocess run executes, regardless of whether it
was enabled before the multiprocess run is launched.

See Running Multiple Flows in Parallel (page 308) for further details regarding multiprocess flow configuration.

Select Implementations

This section allows:

- Selecting which implementations to execute (implementations derived from option sets (page 0) are created if
selected).

- Starting or stopping the execution of all selected implementations.
- Providing simple execution state feedback.

See Running Multiple Flows in Parallel (page 308) for further details regarding selecting the implementations to be run
in parallel, starting/stopping/cancelling parallel execution, etc.

See Attempting Likely Optimizations Using Option Sets (page 392) for explanations of how to use option sets to
achieve better QoR.
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Table 45 - Select Implementations Controls

“

Updates the contents of the implementation table to show all existing
implementations for the current active project (page 229).

Existing Implementations

Generate Implementations from Option
Sets

Refresh Option Sets W

Seed Sweep of prime numbers

Implementation Table

Select All

L] peselect All

%- Start Selected

B Stop All

Updates the contents of the implementation table to show the current
active implementation (page 229) and a number of to-be-generated
implementations, one per option set (page 0). The use of this radio
button selection is covered in more detail in Attempting Likely
Optimizations Using Option Sets (page 392). If the implementation table
does not show any implementations besides the active
implementation while in this mode, click the Refresh Option Sets
button.

Causes ACE to analyze the current active project and
implementation (page 229) to (re-)generate customized option sets
most likely to improve QoR. The implementation table is then updated
with a list of to-be-generated implementations.

Updates the contents of the implementation table to show a number
of to-be-generated implementations. Each of these implementations
is identical to the currently active implementation, with the
implementation option "seed" being automatically set to the next
consecutive prime number. The seedcount text field beside this radio
button can be used to choose how many such implementations
should be created.

A table containing implementation names along with their selection
state and execution state. The implementations listed vary based
upon the active project and implementation (page 229), in combination
with the state of the radio buttons.

Selects all implementations in the implementation table.
Deselects all implementations listed in the implementation table.

Queues all implementations selected in the implementation table and
begins executing in the configured number of parallel processes.

If clicked, all currently queued implementations are removed from the
queue(s) and all currently executing implementations are killed. The
Multiprocess Summary Report (page 255) is updated with any and all
captured information.
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“

Table Notes

1. This button must be clicked prior to clicking the ( %-) Start Selected button whenever the active project or
implementation has changed significantly, as well as the first time Generate Implementations from a new
active project or implementation is chosen.

All the controls in this section center around what is in the table. The radio buttons change which implementations
are listed in the table, and the push-buttons under the table change the selection state of the listed
implementations, or alter the execution state of the implementations which is the purpose of the entire view.

The table contents are kept in sync with the current active project and implementation (page 229). Changing active
projects (which implicitly changes active implementations) updates the implementation table contents according to
the current radio button selection.

The following table describes the columns in the implementation table.

Table 46 - Implementation Table Columns

m

. Contains the implementation name, along with a checkbox indicating
Implementation . . . . . . .
implementation selection, and an icon representing the implementation.

Execution State Contains the execution state of the implementation.

Blank when Existing Implementations is selected. When Generate
Implementations from Option Sets is selected, contains a description of
the option set (page 0) which is used as the overlay on the active
implementation (page 229) when generating the new implementation.

Description

@ Tip
If the implementation table is not large enough (or is too large) for the full implementation list, click the

section title and simply collapse and/or expand one of the other sections in this view. This causes the table
to resize to exactly fit the entire current implementation list.

Implementation Execution States

There are a number of possible execution states, as listed in the second column, for the implementations in the table
corresponding to the lifetime of a Multiprocess view background process. The icons from these states are also used
on the tabs within the Multiprocess Run Logs section.
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Table 47 - Implementation Execution States and Icons

(blank)
Selected
Zzz In Queue
Zzz Scheduled
1 Running
W Complete
% Stopped
@ Error

Multiprocess Run Logs

Implementation has not been selected for execution.

Implementation is currently selected for execution, and execution has not been
started.

Execution of the selected implementations has been started, this implementation was
selected for execution and is currently waiting in the queue for execution.

Execution of the selected implementations has been started, this implementation was
selected for execution, is at the head of the queue and is being prepared for
execution. This state typically only lasts for a fraction of a second.

Implementation was selected for execution, and is currently executing. Log messages
should be visible in the tabbed logging area.

Implementation was (and still is) selected for execution, and its last execution was
completed without flow errors, but does not mean that the design met timing. Log
messages should be visible in the tabbed logging area. Summary information should
be visible in the Multiprocess Summary Report (page 255).

Implementation was (and still is) selected for execution, but its last execution was
stopped or possibly canceled before it even started. If its execution had started, log
messages should be visible in the tabbed logging area. If post-route timing analysis or
sign-off timing analysis were completed for this implementation, the timing results
should be visible in the Multiprocess Summary Report (page 255).

Implementation was (and still is) selected for execution, but its last execution exited
with reported errors. A tooltip for the error icon provides a summary of the detected
error messages. Detailed log messages should be visible in the tabbed logging area. If
post-route timing analysis or sign-off timing analysis were completed for this
implementation, the timing results should be visible in the Multiprocess Summary
Report (page 255).

This section shows the logs for each selected implementation as they execute. A separate tab is provided for each
individual implementation. The log info is updated live as background processes execute. Depending upon
configuration, external cloud/grid/batch jobs may have their log info updated live, or it may not be updated until the
job is completed. The displayed log info mirrors the information captured in the log file for each implementation.

Each tab includes the name of the implementation and the execution state, which updates live. If an implementation
enters the error state, the tooltip for the tab title is updated to include a summary of the captured error messages.
Error details are visible in the log shown in the tab, as well as within the log files (page 231) for each implementation.

Netlist Browser View

The Netlist Browser view provides a graphical, tree-based visualization of the user design hierarchy, as found in the
netlist. The displayed netlist includes the results of any transformation, legalization, etc. that have happened through

the current stage in the Flow.
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For large designs, there are a tremendous number of objects in the netlist. To simplify the view, the Netlist Browser
provides a number of ways to filter the flood of data down to just the most useful information (there are no filters
active by default).

Each instance node in the tree includes the instance name and the cell type. Macros include the macro name, and
the counts of the various major logic types contained within that macro. Be aware that these logic type counts are
not affected by the filters. The numbers shown always represent the unfiltered total counts. Clock domain names
and Partitions names also are listed when appropriate.

By default, the Netlist Browser view is included in the Floorplanner perspective (page 6). To add the Netlist Browser
view to other perspectives, select Window — Show View... — Other... — Achronix — Netlist Browser.

As can be seen in the second column of the following example, three instances have been highlighted:
+ inbl_ibuf[3].x_ipad_i_io_buffincyan
- All members of the z0_obuf . * macro hierarchy in pink
- inbl_int_z[2] indark blue

Tg Metlist Browser &% | L2 Clock Domains E|| + |-_I| \4 4 AO0¥ =0
Instance Mame Hig... Cell Type |Clock Dom.. Core IORing Partition | Flops | LUTs ALUs | BRAMs BMACCs LRAMs @ Others =
r F AT AT AT 5 AT 5 AT 5 AT 5
HH inbl_ibuf[2] v 0 0 0 0 0 0 3 .
= £ inbl_ibuf[3] v 0 0 0 0 0 0 3
= £ x_ipad v 0 0 0 0 0 0 3
|L i_io_buff O io_buffer v 0 i 0 a 0 a 1
3 20_obuf O clka 4 0 0 0 0 0 0 3 |
& inbl_int_Z[0] DFF clka ' 1 0 0 0 0 0 0 3
& inbl_int_Z[1] DFF clka ' 1 0 0 0 0 0 0
& inbl_int_Z[2] (] DFF clka ' 1 0 0 0 0 0 0
& inbl_int_Z[3] DFF clka ' 1 0 0 0 0 0 0
& e 0 1 0 1] 0 1] 0 b
o reg_and_bl_Z DFFR clka W 1 a 0 a 0 a 0
P ] Y T} LIITA e | P ad n 1 n N n N n i
Figure 30 - Netlist Browser Example
(@ Note

- The small colored square in the toolbar shows the active highlighting color. If highlighting is applied to
a macro then all "child" instances within are also set to the current highlight color.

- Resource type columns, such as Flops, BRAMs, ALUs, etc. are dynamic and change to match the target
device after running the Prepare flow step. The example images and descriptions in this section do not
reflect the resource types of actual devices.

Table 48 - Netlist Browser Table Columns
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m

Instance Name

Highlight Color

Cell Type

Clock Domain

Core

IORing

Partition

The name of the instances in the netlist. Instances within a macro are
grouped together as leaves under the macro branch. Additionally, an icon is
used to indicate the placement state of the instance. The possible icons are
shown in the following table.

- For instances, shows a color square to indicate the instance highlight
color, if any.

- For macros, if all contained instances have the same highlight color, the
macro shows a color square for that same highlight color. If even one
contained instance has a different highlight color, or no highlight at all,
the macro displays no color square. This value does not change for
macros during filtering.

- Forinstances, shows the cell type of the instance.

- For macros, this column is blank.

- For instances, shows a list of all the clock domains of which the instance
is a member.

- For macros, shows a summary list of the clock domains for all the
contained instances. This value does not change for macros during
filtering.

- Forinstances, this is checked if the instance is considered a member of
the Core, or blank if it is not.

- For macros, this is checked if any contained instances are considered a
member of the Core, or blank if no contained instances are in the Core.
This value does not change for macros during filtering.

- Forinstances, this is checked if the instance is considered a member of
the IORing, or blank if it is not.

- For macros, this is checked if any contained instances are considered a
member of the IORing, or blank if no contained instances are in the
IORing. This value does not change for macros during filtering.

- For instances, the name of the Partition to which the item belongs, if any.
See Using Incremental Compilation (Partitions) (page 404).

- For macros, (same).
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m

- For instances, this is one if the instance is of type resource, or zero

otherwise.

Resource L . .
- For macros, this is the sum count of all contained resource instances

(regardless of filtering).
Icons decorate all the nodes in the tree in the Instance Name column.

Table 49 - Netlist Browser View Icons

“

B Macro
@ Unplaced Instance
Placed Instance (Soft)

& Placed Instance (Fixed)

A number of actions are available in the view via:

- Buttons at the top of the view
- The (...) ellipsis view menu button

- Right-click context menus on the nodes of the tree
(@ Note

If these actions are performed upon macros, all child leaf nodes, even those currently filtered to be hidden
in the tree, are affected by the chosen action.

Table 50 - Netlist Browser View Actions

Icon Action sl Geis: E] Description
Button Menu Menu P
. Adds the item(s) to the ACE selection set (as
E:: Add to Selection Y shown in the Selection View (page 133)).
— Remove from Selection v Removes the item(s) from the ACE selection set

(as shown in the Selection View (page 133)).
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x9

Toolbar
Button

Choose Highlight Color Y
Highlight Y
Un-Highlight Y
Auto-Highlight Y
Zoom To

Show in Netlist (!

Unfix Placement of Instance

Fix Placement of Instance

Unplace Instance

Expand All Y

Collapse All Y

Description

Determines which color is applied to the objects
chosen from the tree the next time the highlight
action is selected for this view.

Applies the currently active highlight color to the
chosen item(s) in the tree. See Highlighting
Objects in the Floorplanner View (page 343).

Clears the Highlight for the chosen item(s) in the
tree. When painted in the Floorplanner view, the
chosen item(s) now use their default color(s)
instead of a highlight color.

Automatically applies unique highlight colors to
all visible core hierarchy levels in the tree.
IORing hierarchy levels are skipped.

Zooms the Floorplanner view to a region
containing the instances currently chosen in the
tree.

Attempts to open a text editor to the file and line
number relevant to the chosen instance.
Available only when a single instance is chosen
in the view.

Changes the state of an already-placed instance
from fixed placement to soft placement. This
choice is only available when an instance
already has fixed placement.

Changes the state of an already-placed instance
from soft placement to fixed placement. This
choice is only available when an instance
already has soft placement.

Completely removes the site assignment for an
instance, making it unplaced. This choice is only
available when an instance is already placed.

Expands all collapsed macro branches in the
tree, making all leaf instances visible.

Collapses all expanded macro branches in the
tree.
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Description

lcon Action Toolbar Context
Button Menu

Disabled by default. When disabled, all instances
of power and ground are hidden within the tree,
effectively acting as a filter. Therefore, the Cell
Type column gains the active filter indicator
(yellow background by default) when power and
ground are hidden.

This filter is a higher priority than user custom
filters applied to the Cell Type column. If a
custom filter is created to expose only "GND"
grounds, but Show Power and Grounds is
disabled, the "GND" instances remain hidden.

Disabled by default. When disabled, all instances
of boundary pins are hidden within the

tree, effectively acting as a filter. Therefore, the
Cell Type column gains the active filter indicator
(yellow background by default) when boundary
pins are hidden.

This filter is a higher priority than user custom
filters applied to the Cell Type column.Ifa
custom filter is created to expose only "OPIN"
instances, but Show Boundary Pins is disabled,
the "OPIN" instances remain hidden.

Toggles the visibility of all feedthrough
instances, most often created by Achronix
optimizations. These always have "_ft_" plus
some additional notation in the ACE-generated
instance name.

Enabled by default. When disabled, all
feedthrough instances are hidden within the
tree, effectively acting as a filter. Therefore, the
Instance Name column gains the active filter
indicator, a yellow background by default, when
feedthroughs are hidden. In some cases,
feedthrough instances might consist of more
than just LUTs.

This filter is a higher priority than the user
custom filters applied to the Instance Name
column. If a custom filter is created to expose
only instances that contain "LUT" in the name,
but Show Feedthrough LUTs is disabled, any
instances that have a feedthrough-based name
remain hidden, even if they have an explicit
"LUT" in the name.

Jf‘ Show Power and Grounds Y
|-_I Show Boundary Pins Y
Show Feedthrough LUTs @
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Toolbar Context
Button Menu

Description

Toggle the visibility of all instances with "const"
somewhere in the name, most often created by
Achronix optimizations.

Enabled by default. When disabled, all instances
with "const" anywhere in the name are hidden
within the tree, effectively acting as a filter.
Therefore, the Instance Name column gains the
active filter indicator, a yellow background by
default, when constants are hidden.

This filter is a higher priority than the user
custom filters applied to the Instance Name
column. If a custom filter is created to expose
only instances that contain "LUT" in the name,
but Show Constants is disabled, any instances
that have a "const" in their name remain hidden,
even if they have an explicit "LUT" in the name.

Show Constants (2) Y

Toggle the visibility of instances with various
forms of "_DUP_" in the name, most often
created by Achronix optimizations.

Enabled by default. When disabled, instances
with "_DUP_" or "_dup_" in the name (typically
with some additional notation) are hidden
within the tree, effectively acting as a filter.
Therefore, the Instance Name column gains the
active filter indicator (yellow background by
default) when duplicates/clones are hidden.
This filter is a higher priority than the user
custom filters applied to the Instance Name
column. If a custom filter is created to expose
only instances that contain "LUT" in the name,
but Show Duplicates/Clones is disabled, any
instances that have a"_DUP_" in their name
remain hidden, even if they have an explicit
"LUT" in the name.

Show Duplicates/Clones 2 Y

Changes whether the filter row (of filter icons) is

. s (3)
S Toggle Filter Row Visibility Y Y visible or not.

Jumps to the Netlist Browser view in the

n . .
=+ Configure view... Y Preferences dialog.

A Warning!

- Be aware that when actions are performed upon macros, all the children of that macro, even the
invisible/filtered nodes, are affected.

- With default preference settings, in the Floorplanner View (page 43), highlight colors of (placed)
instances are only visible when the instances layer is enabled, and the instances are not members of
the ACE selection set. This is because the instance selection color has a higher priority than the
highlight color.
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Filtering Displayed Instances

Some convenience filters for Cell Type are already present as visibility toggles in the Netlist browser. These filters

are represented by the (i--!) Show Boundary Pins and (Jf') Show Power and Grounds toggle actions/buttons. Be
aware that the "hide" functionality of these actions (when the Show toggle is disabled) is considered a higher-
priority filter than any user custom filters. For example, when boundary pins are hidden due to this toggle, even if a
custom filter tries to expose boundary pins, the toggled filter wins, and the pins remain hidden.

Additionally, some convenience filters for Instance Name are already present as visibility toggles. These filters are
represented by the Show Feedthrough Luts, Show Constants, and Show Duplicates/Clones toggled menu items. Be
aware that the "hide" functionality of these actions (when the Show toggle is disabled) is considered a higher-
priority filter than any user custom filters. For example, when constant instances are hidden due to this toggle, even
if a custom filter tries to expose constants, the toggled filter wins, and the constant instances remain hidden.

To enable custom instance filter manipulations, it might be necessary to click () Toggle Filter Row Visibility to
cause the filter manipulation row to become visible. This toggle action is available in a context menu when right-
clicking any table column header and is also available in the view supplemental menu (the small down arrow icon in
the upper-right of the view, to the left of the Minimize View button).

Most columns of the table can filter the displayed instances (not the macros) by value. When filtering by column
value, only instances with column values matching the filter are retained; non-matching values are excluded from
the table.

Be aware that macro rows do not directly respond to filters, and remain visible as long as any single child instance
remains visible. When all child instances of a macro are hidden, the parent macro is hidden as well. On a related
note, macro summary counts in numeric columns (as when counting LUTs in a macro) do not change when filters
are applied. The displayed counts are always the complete, unfiltered counts.

A Warning!

- When using filters, the values being filtered are those of the individual instances, not the macros.
Macros are filtered out only if all of their children are filtered out. As a result, when filtering by the logic
types, the only possible filter numeric values in this table are 0 or 1, because these are the only legal
values for an instance.

- Also, be aware that when filtering the Instance Name column, the parent macro names are considered
part of the instance name — the prefix (the fully qualified instance name is used, not just the
terminating leaf name).

Columns containing text can be filtered by string value (simple wildcard substring matching by default, but regular
expression matching using Java rules is also available, see https://en.wikipedia.org/wiki/Regular _expression).
Columns with checkmarks can be filtered by boolean value. Columns containing numbers can be filtered by
numerical value.

To add afilter to a column:

1. Click the () filter icon, which causes a data-appropriate filter dialog to appear.
2. Fillin the desired filter values.
3. Click Apply to apply the filter to the instances in the table.

All values matching that filter are retained, and all other values are excluded. Additionally, the background color of
the column changes to a bright yellow to indicate the filter is active, and the filter icon at the head of the column also

changes to the (") active filter icon.
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An example filter for the Cell Types column that uses regular expressions to block PWR, GND, ASC, SAC, and bit* cell
types in the following image.

? Metlist Browser Filter Configuration | (5] |

Filter  *({?!(bit|GND|PWRJASC|SAC)).)™S

Case sensitive
Regular Expressicn

| apply || clear || Cancel |

“

Figure 31 - Cell Types Column Filter Example

To edit (or clear) an existing filter:

1. Click the () active filter icon causing the data-appropriate filter dialog to appear, now pre-populated with the

existing filter setting.

2. Change the filter value and click Apply again to edit the filter.

3. Click Cancel to leave the filter unchanged.

4. Click Clear to remove the filter from the column.
If the filter is cleared, the background color of the column returns to the default background color, and the filter icon
also changes to the (' ) inactive version.

Drag-and-Drop

The Netlist browser supports a limited set of drag-and-drop interactions with other views in the Floorplanner
perspective (page 6). The Netlist browser view only acts as a drag-and-drop source, not a destination; items dropped
on the Netlist browser view are ignored.

Any node of the tree may be dragged to the Tcl Console view (page 142), and when dropped anywhere in the view,
appropriate text is inserted at the beginning of the Tcl command-line.

Instance nodes may also be dragged to the Floorplanner view (page 43). When dropped on the Floorplanner view, the
behavior depends upon the current Tool mode. When the Floorplanner Placement/Panning Tool is active, placement
is attempted.

Any node of the tree may be dragged to the Placement Regions view (page 110) or the Floorplanner view (when that
view has the Placement Regions Tool active) to assign placement region constraints (page 398). Dragging a macro is
the equivalent of dragging all individual instances which are members of that macro.

NoC Performance View

The NoC Performance view shows an interactive diagram that includes the 170 ring and the 2D NoC resources for the
target device. Loading a simulation log file produced by the device simulation model (DSM) into the view provides
graphic visualization of traffic between Network Access Points (NAPs) for different periods of time ("time slices")
during the simulation.
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Loading Simulation Log Files

Load simulation log files by clicking Browse on the view control bar as shown:

NoC Performance

P

Log: (no log file is loaded) Browse o Time Slice: (no timeslices found)

Device: Filter:

Figure 32 - Simulation Log File Loading Example

When a log file has been loaded, hover the mouse pointer over the Log text field to see the full path to the loaded file:

NoC Performance >

=

Log: ac7t800 example Browse ¥ Time Slice: Time Slice 1 : NAP-to-GDDR6 Throughput: Write, 1x6 NAPs, 6 GDDRS, len = 1
o X

Device: AC7t800ESO
C\code\acxsimlogs\ac7t800_example.log

Figure 33 - Simulation Log File Path Example

Browsing Time Slices

Use the Time Slice combo box on the view control bar to choose a time slice to visualize. The statistics in the chosen
time slice are used to colorize portions of the view diagram.

Use the Filter text control to enter a regular expression; the list of choices available in the Time Slice combo will be
filtered down to only those choices that match the expression.

When the time slice list is being filtered, both the Time Slice combo box and the Filter text control will be colorized to
remind you that filtering is taking place.

These colors can be adjusted in the Colors and Fonts preferences area. The Preferences dialog can be accessed
through the main application menu (Window — Preferences), or by clicking the "three-dots" shortcut in the upper
right of the view and then clicking Configure view...:

NoC Performance = 8
Log: (nologfileis loaded) Browse .1:'_‘_.;3' Time Slice: (no timeslices found) v | HE
Device: Filter: x

Figure 34 - Preferences Dialog Shortcut Location

There is a "tool box" of additional controls in a collapsible flyout panel to the right of the diagram, similar to the one
found in the Floorplanner view (page 43):
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£ Traffic Type 2
() AXI Read Request
B AXI Read Data

B AX1 Write Request
B Ax1 write Data

. AX] Write Response
@ riit Request

B riit Response

B channel 1 Flits

8 Channel O Flits

B Traffic Mode R
(O Throughput
N 0 Blockage

Legend 2
T

50

Figure 35 - Time Slice Tool Box Panel Example

The tool box contains three main sections:
- Traffic Type - toggles for choosing which types of traffic data to display in the diagram.
- Traffic Mode - two diagram display modes may be selected: Throughput or Blockage.
- Legend - displays the gradient range coloring for the selected traffic mode.

In Throughput mode, the diagram is colored using the following gradient range:

Table 51 - Throughput Mode Gradient Range

Throughput Default
Gradient Color
High Green
Medium Light blue
Low Darker blue

The Throughput mode diagram coloring is illustrated in the following figure:
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PCIE_O

NoC Initiator
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R(108) |
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GDDRS 2 Rao7 | GDDR6 6
T w | |G
o= o) ll [
f
R(106) | ||
oo I o]
1106 |
P e @ 200 0 <« @ 0 <« @ 0 O «« W 000 4« @ 00 «« P = <« @ = <4« @ = <« W N
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1(10,5) |
GDDR6_1 GDDR6_S
A N, SR, ST RS, SSSSSTwn, ST, ST SSSSSShew, SSSSSSSSSrewm, mSSSS—eew .-, g
R(104) |
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foea | NoC Cho
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Figure 36 - Throughput Mode Diagram Coloring Example

In Blockage mode, the diagram is colored using the following gradient range:

Table 52 - Blockage Mode Gradient Range

Blockage Default

Gradient Color
Low Green
Medium Yellow
High Red

The Blockage mode diagram coloring is illustrated in the following figure:
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PCIE_O

NoC Initiator

NoC Responder

PO
-_ | DC Initiator | l DC Responder ‘
- | NoC Initiator | l NoC Responder ‘

GDDR6_3

NoC Ch0
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NoC Ch1
GDDR6_2
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I:ll 115 ‘ 125) ‘ 135) ‘ 145) ‘ 155) ‘ 16.5) ‘ 17.5) | 185) | 195) |
e 9 9 9 9 9 9 9 9 9
R N
1(14) 124) ‘ 134) ‘ 1(4.4) ‘ 1(5.4) ‘ 1(6.4) ‘ 17.4) | 184) | 119.4) | 1(10.4) |

DC Cht C::O

I

NoC Ch1
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1102) | CI_I"—

1012) ‘ 182) | 192) |

Figure 37 - Blockage Mode Diagram Coloring Example

Hover the mouse pointer over any colored portion of the diagram and a tool tip is displayed showing the raw data
from the simulation log file used to determine the color.

There is also a breakdown of how much time was spent "idle" versus "trying," with the "trying" time further broken
down into time spent "blocked" and time spent "transferring":
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GDDR6 2

DC Cho

nap_flit_no_c1_r6 -> [CMD 83/17 333]
0% idlle 128

DC Ch1

100% trying

~ 83% blocked
17% transferred

[B 333 MTss

1

R(2.5
Worst Blockage: 83% 23)

Total MT/s: 333
Ci 1(1,5) | :i 12,5)

Figure 38 - Simulation Data Tool Tip Example

Zooming

The view can be zoomed in or out several levels with the mouse wheel while the mouse pointer is hovering over the
diagram.

Drag-Scrolling

When zoomed in, the diagram can be scrolled in any direction by clicking and dragging the mouse pointer anywhere
inside of the diagram.

Adjusting Diagram Properties

The font used in the diagram, as well as the colors used to generate the throughput and blockage gradients, can be
configured in the Preferences dialog.

The Preferences dialog can be accessed through the main application menu (Window — Preferences), or by clicking
the "three-dots" shortcut in the upper right of the view and then clicking Configure view...:

NoC Performance < = 8
Log: (nologfileis loaded) Browse o0 Time Slice: (no timeslices found) v B
Device: Filter: X

Figure 39 - Preferences Dialog Shortcut Location

The Preferences Dialog and the available settings are shown in the following figure.
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© Preferences [m] X

type filter text NoC Performance v ®E
Configure DCC Connection

See also: 'Colors and Fonts'.
Configure JTAG Connection

Critical Path Diagram View

Floorplanner View Colors and Layers Log File Browse Path Change...

Floorplanner View Optimizations

~

General

Help

1/O Designer

Multiprocess

Netlist Browser

NoC Performance
Placement Regions

Project Management

Tel Console View

User Advanced Preferences

Restore Defaults Apply

Apply and Close Cancel

Figure 40 - NoC Performance Preferences

Table 53 - NoC Performance Preferences

Preference Description

Clicking this hyperlink moves to the NoC Performance section of

o ! ]
See Also: 'Colors and Fonts the Colors and Fonts preferences area.

By default, the log file Browse button in the NoC Performance view
Log File Browse Path begins browsing at the last path used. To always start browsing in a
specific folder, enter that path here.

NoC Time Slice View

The NoC Performance time slice view displays information about the time slice currently selected in the NoC
Performance View (page 87).

Statistics and "Notes" from the simulation log data can be rendered in different colors that can be specified in the
application preferences.

Word-wrap can be toggled via a button in the upper-right of the view tool bar.

As with all views in ACE, this view can be dragged and dropped to any convenient location: left of the NoC
Performance View, below it, etc.
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@ NoC Time Slice =
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Figure 41 - NoC Performance Time Slice View Example
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Adjusting View Properties

The font used in the Time Slice View, as well as the colors used to differentiate statistics from notes, can be

configured in the Preferences dialog.
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The Preferences dialog can be accessed through the main application menu, Window — Preferences. The dialog
can also be opened by double-clicking the gradient Legend section in the NoC Performance View toolbox.

The Preferences Dialog and the available settings are shown in the following example:

© Preferences (m] X

type filter text Colors and Fonts
Configure DCC Connection
Configure JTAG Connection
Critical Path Diagram View

Colors and Fonts (font, size, type, ? = any character, * = any string) :

type filter text

Floorplanner View Colors and Layers > e NoC Performance Views Edit...

¥ Blockage:1: Low
I™ Blockage:2: Medium Use System Font
W Blockage:3: High

1a NoC Performance Diagram font

Floorplanner View Optimizations
v General

~ Appearance Reset

Colors and Fonts

S Editors (4« NoC Time Slice view font (set to default: Tcl Console j Edit Default...
Link Handlers W Throughput:1: High Go to Default
Quick Search = Throughput:2: Medium

Help W Throughput:3: Low Expand All

/0 Designer [I Time Slice View: Notes

Multiprocess B Time Slice View: Stats

Netlist Browser 1
NoC Performance Description:

Placement Regions
Project Management
Tel Console View

User Advanced Preferences .
Preview:

No preview available.

Restore Defaults Apply
Apply and Close Cancel
\ A

Figure 42 - NoC Time Slice View Colors and Fonts Preferences

Table 54 - NoC Performance Preferences

Preference Description
NoC Time Slice View font The font to be used in the NoC Time Slice view.
Time Slice View: Notes The color used to render "notes" in the NoC Time Slice view.
Time Slice View: Stats Color used to render "statistics" in the NoC Time Slice view.
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Options View
The Options view displays project implementation options (page 229) for the active implementation (page 229). From
this view, the active project implementation (page 229) can be configured for its run through the flow (page 234).

This view does not display any information unless an active implementation is selected in the Projects view (page 117).
When running the flow (page 306), the implementation options of the active implementation are used to govern the
flow.

By default, the Options view is included in the Projects perspective (page 6). To add the Options view to the current
perspective, select Window — Show View... — Options.

iZ| Options % = B8

Project: quickstart_canary

Implementation: impl_1

» Project Options

-

Simulation
Synthesis
Place and Route

-

-

-

Advanced Place and Route
¥ Timing Analysis

Number of critical paths | 10
Number of worst paths | 1

[IReport unconstrained paths
[JReport asynchronous clear/preset to register output paths

» Report Generation
) Bitstream Generation

» FPGA Download

Figure 43 - Options View Example
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Q@ Tip

Tel Equivalence

Each implementation option that can be configured via this graphical view may also be configured via the
set_impl_option (page 711) Tcl command. The current value of each option can be retrieved with the
get_impl_option (page 648) Tcl command. The values of options may be reset back to their default values
with the reset_impl_option (page 686) Tcl command.

Likewise, each project-level option that can be configured via this graphical view may also be configured via
the set_project_option (page 714) Tcl command. The current value of each option can be retrieved with the
get_project_option (page 655) Tcl command. The values of options may be reset back to their default values
with the reset_project_option (page 687) Tcl command.

Note

The Options view does not show all available options.

- The options included in this view while ACE is running are the most used standard supported options,
but are only a subset of all options available.

- The options shown in the tables below are the subset of non-advanced options in the view that are
relevant to all libraries/devices. Library-specific or device-specific options are not listed within these
tables.

- Power users of ACE may also configure the Options view to display all "advanced" options by setting
the GUI preference under the main menu: Window — Preferences — User Advanced Preferences —
Display Advanced Impl Options.

- A complete list (with descriptions) of all available library-specific, device-specific, and advanced
options, along with default values and current values, is available in the Implementation Options
Report (page 257), which can be generated with the report_impl_options (page 679) Tcl command. Be
aware that the report content varies with the chosen active device/library and as new ACE releases
alter the available options/values.

Table 55 - Project Options

Target Device &)

Package
Speed Grade
Core Voltage

Junction Temperature

partname
package
speed_grade
core_voltage

junction_temperature

Specifies the name of the FPGA part for this implementation.
Specifies the FPGA package for the target device.

Selects the desired speed grade for the target device.
Selects the core voltage for the target device.

Selects the junction temperature for the target device.
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Flow Mode )

Enable Incremental Compile

Incremental Compile Mode

Export All Partitions

Auto-Select Top Module

Top Module Name

Enable Final Timing Checks

HDL Include Path

HDL Defines

Use Default Project Output Path

Project Output Path

flow_mode

incremental_compile

incremental_compile_mode

export_all_partitions

autoselect_top_module

top_module

check_final_timing

hdl_include_path

hdl_defines

use_default_project_output
_path

project_output_path

Evaluation mode - ignores non-fatal DRCs as long as possible,
allows 1/0 Virtualization, and ignores missing SDC constraints to
get a post-route timing report quickly.

Normal mode - enforces all DRC checks necessary to generate a
correct bitstream. Some checks are flagged as warnings early on
in the flow to provide an opportunity to fix the problems (for
example, fixing the placement of I/Os). These same checks may
change to report an error during final DRC checks.

Strict mode - similar to Normal flow mode, but enforces all DRC
checks and errors out as early in the flow as possible.

See also: Flow Mode (page 242)

Enables the ACE Incremental Compilation functionality. The
upstream synthesis tool must also have incremental
compilation enabled (Synplify Pro compile points), and the
necessary constraint files must be included in the ACE project,
otherwise ACE is unable to make use of this feature as intended.
See Using Incremental Compilation (Partitions) (page 404).

Incremental Compile can either be in Strict or Smart mode.
Strict mode - ensures that Placement of locked instances in
unchanged partitions is completely preserved.

Smart mode - allows ACE to attempt intelligently preserving
placement in locked partitions for better design performance.

When enabled, all leaf-level partitions are exported.

Specifies whether the top module name for this implementation
should be automatically selected. A value of 1 automatically
selects the name. A value of 0 forces use of the —top_module
implementation option value.

Specifies the top module name for this implementation when
the —autoselect_top_module implementation option is
setto 0.

Causes the flow to stop and error out prior to Bitstream
Generation if final sign off timing is not met across all
temperature corners.

Specifies HDL include paths for Synthesis and Simulation, in
semicolon separated string format.

Specifies HDL defines for Synthesis and Simulation, in space-
separated string format.

When enabled, uses the default output directory file path, which
is the same as the ACE project file (ACXPRJ) source directory.

Provides the output directory file path for output generation.
Relative paths are relative to the ACXPRJ file.

10.0

www.achronix.com

98



UG070 ACE User Guide

Table Notes

1. Caution: The chosen "Target Device" affects other options.

Each target device can have unique options available within ACE, and may even have different default values for those options which are
shared or common between devices.

Changing the target device value may have a ripple effect upon other option values. Thus, reviewing the values of all other options after
changing the target device value may be necessary.

2. Bitstream generation requires Normal or Strict flow mode.

Table 56 - Simulation Options

Select Default to use the built-in simulation flow scripts. Select Custom to
Simulation Flow sim_flow call your own custom simulation Tcl proc, which is defined in your
ACE_INIT_SCRIPT setup.

Simulation Tool sim_tool Determines the simulation tool to use in the simulation flow steps.

Custom simulation Tcl command to run simulation. This Tcl procedure
should be defined in your ACE_INIT_SCRIPT setup. ACE automatically calls

Custom Simulation Command sim_custom_command this Tcl procedure and addsa -sim_step <step> option to the
command, which is set to one of rtl, gate, routed, or final.

Testbench Top Module sim_tb_top_name Specifies the name of the testbench top module to simulate.

Compile Simulation sim_<TOOL>_compile \Ij:rl;sl_tche appropriate <TOOL> commands to compile your Verilog and/or

Run Simulation sim_<TOOL>_run Run the appropriate <TOOL> commands to run the simulation.

Table 57 - Synthesis Options

When enabled, the source Synthesis project file is automatically generated
from the ACE project settings and managed by ACE in the Project/
syn_use_default_pro  Output/<impl>/syn directory. When this option is disabled, the full file
ject path to the synthesis project file must be specified, which then gets copied
tothe Project/Output/<impl>syn directory in the run_synthesis flow
step.

Generate Project File

Synthesis project file override path. Use this option to specifiy the full file
path to an existing synthesis project file to prevent ACE from automatically
loading all ACXPRJ source files.

syn_project_overrid

Project Override Path e path

10.0 www.achronix.com 99



uGo70

ACE User Guide

Route Delay Model

Fanout Limit

Enable Retiming

Default Frequency (MHz)

Advanced Synplify Options

syn_route_delay_mod
el

syn_fanout_limit

syn_retiming

syn_default_frequen
cy

syn_advanced_option
s

Table 58 - Place and Route Options

PnR Mode

Multi-Threaded PnR

PnR Seed

Placement Effort

Router Hold-Violation Fix Limit (ps)

Post-PnR Buffer Limit

Route Reset as Clock

Physical Synthesis during Placement/
Routing

Place and Route driven Rewiring

Rewiring Wide Gate Inputs

timing_driven_pnr

mt_pnr

seed

placement_effort

router_max_hold

max_postpnr_buffer_limit

route_rst_as_clock

physical_synthesis

postpnr_rewire

rewire_wide_gates

The synthesis route delay model represents the instance and fanout-based
net delays synthesis uses to approximate the post-place-and-route delays.
Different route delay models map better to different designs. Sweeping
over these options using the Multi-Process ACE feature helps to find the
optimal setting for your specific design.

Specifies the maximum fanout any net can have when generating the gate
level netlist. Nets that exceed the limit are cloned to reduce the fanout.

Enables the running of re-timing during synthesis.

Specifies the assumed default clock frequency in MHz for unconstrained
clock domains.

Specifies a string of key value pairs for synthesis override options in Tcl list
format (i.e., {{optionl vall} {option2 val2}}).

Timing Driven - data from timing analysis is used to
optimize the design for high speed.
Fast - placement and routing are optimized for runtime.

Enables multi-threaded place and route. Enabling this can
decrease compile time.

Initializes the random number state in the place and route
algorithms.

Low - placement has a shorter runtime, but may yield less
design QoR than High effort placement.

High - increases placement runtime to further optimize the
design QoRif possible.

Specifies the maximum hold-time violation (in
picoseconds) that the router attempts to fix.

Specifies the maximum number of post-placement buffers
that can be inserted.

Specifies the number of reset nets that should be routed on
the clock network.

Specifies the use of physical synthesis during placement
and routing.

If enabled, allows rewiring during place and route to
improve performance and resource usage.

Enables wide gate input re-assignment.

10.0
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post_place_netlist_optimiza

Placement-Driven Netlist Optimizations Enables placement-driven netlist optimizations.

tion
Specifies whether to enable clock skew optimization to
increase design performance.
S 0 - Disabled.
Clock Skew optimization clock_skew_opt

4 - After clock routing.
8 - After final routing.
12 - Both.

Allows enabling or disabling an existing project place and
enable_project_source_file, route SDC/PDC constraint file for use in this
disable_project_source_file implementation flow. All constraint files defined for the

active project are listed.

Place and Route Constraint Files (1)

Allows enabling or disabling an existing project place and
route netlist file for use in this implementation flow. All
Netlist files defined for the active project are listed.

enable_project_source_file,

Netlist Files disable_project_source_file

Table Notes

1. Constraint files are loaded in the order listed. To change the constraint file load order, see Adding Source Files (page 297).

Table 59 - Advanced Place and Route Options

Specifies whether timing-driven clustering is enabled during

Timing-Driven Clustering timing_driven_clustering placement.
Fanout Control fanout_control When enabled, nets with a fanout higher than the Fanout Limit
are refactored.
Fanout Limit fanout_limit Speufles: the maximum fanout any net can have when Fanout
Control is enabled.
Fanout Limit for Critical Nets critical_fanout_limit Specifies the maximum fanout critical nets can have when
Fanout Control s enabled.
When enabled, allows replication of LUTs driving NAPs, BRAMs,
Isolate Bigblk loads isolate_bigblk_loads and FIFOs.
1 -enables.
0 - disables.
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Resynthesis Mode synthesis_remap
Rewrite Rule-1 resynthesis_rewrite_rulel
Move Flip-flop Reset resynthesis_move_ff_reset

Period of Anti-Aging Oscillator (inns) () areafill_clock_period

Limit Anti-Aging to Clocks Paths anti_aging_onlyclock

Specifies whether resynthesis should optimize for timing, area,
or be disabled.

Off - disables all resynthesis.

Optimize for Area - can be used to reduce the total number of
LUTs.

Optimize for Timing - can be used to improve timing, but may
increase area.

The optimizations performed depend upon the following
strategies chosen. If the "Place and Route" implementation
option, Timing-Driven PnR, is disabled, resynthesis timing
optimizations are also disabled.

When enabled, and Resynthesis Mode is set to Optimize for
Timing, attempts to reduce the number of LUTs in series. In
critical paths, rewrite looks at the LUT programs and the
number of used inputs to determine where to apply the
transformation. The following transformation is then applied
when feasible:

[ Lut_1

Rewrite Rule 1

Lut_1 Gate2

O
EINEs

ATHR-012018.00.02

Specifies whether resynthesis moves flip-flop reset logic to
LUTs when Resynthesis Mode is set to Optimize for Timing.

Period of areafill oscillator in ns (0 to disable).

For anti-aging purposes, setting this option to a non-zero value
causes ACE to automatically insert logic during Run Prepare to
fill the area in the core fabric not consumed by the user design
logic, driven by a ring oscillator which toggles at the specified
period in nanoseconds. When 0, disables insertion of anti-aging
area fill logic.

Use anti-aging areafill only on clock nodes. Data paths are not
filled.
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Reduces the number of I/O pads by collapsing bussed ports.

Only applies in Evaluation flow mode when I/O pad utilization

exceeds the value of Virtual 10 Utilization.

Off - disables this feature.

Stubout using Floating LUTs - converts the pads into

unconnected LUTSs.

Serialize using LUTs - reduces the bus into a single pad
Virtual 10 Style virtual_io_style feeding a scan chain made of LUTs, with a second pad used to

select between "load" and "shift" modes.

Serialize using DFFs - builds the scan chain from DFFs,

allowing the boundary connections to be timed.

Port buses to be virtualized can be specified manually in the

RTL or PDC file with the port attribute, ace_virtualize,or

automatically by ACE. See Working with Virtual 1/O (page 466) for

details.

The /0 pad utilization percentage targeted by I/0
virtualization. Must be an integer between 0 and 100. An error
is returned if the given utilization cannot be met.

0 - requests that all possible port buses and non-bused ports
are virtualized to achieve the smallest possible number of pads.
100 - requests that port buses and non-bussed ports are to be
virtualized until the number of remaining ports fit in the target
device.

Virtual 10 Utilization virtual_io_utilization

Control over whether the first level of flip-flops is to be

automatically pushed into the I/0 pins.

Disabled - turns off pushing of flip-flops into the 1/0 pins.

Automatic - enables full automatic pushing of all possible flip-
Push Flops Into Pads push_flops_into_pads flops into the 1/0 pins except for pins with the attribute

"syn_useioff=0".

Manual - push flip-flops only into the I/O pins which have the

attribute "syn_useioff=1".

See Automatic Flop Pushing into I/O Pins (page 457) for details.

Controls flop pushing into I/O pins by clock type.
Boundary - Only enable flop pushing into I/O pins clocked by a
boundary clock.
Trunk - Only enable flop pushing into 1/0 pins clocked by a
pe trunk clock.
All - Enable flop pushing into all I/0 pins.

See Automatic Flop Pushing into I/O Pins (page 457) for details.

Pad Flop Pushing Clock Type pad_flop_pushing_clock_ty

Table Notes

1. Setting the Period of Anti-Aging Oscillator option to a non-zero value increases the size of the user design in place and route and the
corresponding bitstream to near maximum size.
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Table 60 - Timing Analysis Options

Number of critical paths  sync_timing_num_paths Maximum number of critical paths per clock group.
Number of worst paths ~ sync_timing_num_worst Maximum number of worst paths per end point.

Report unconstrained report_unconstrained_timing_pa When enabled, ACE includes unconstrained timing paths in the timing

paths ths analysis reports.
Report asynchronqus report_clear_preset_timing_pat When enabled, ACE includes asynchronous clear/preset to register
clear/preset to register L . o .
hs output timing paths in the timing analysis reports.
output paths

Table 61 - Report Generation Options

Output Obfuscated Timing Reports report_obfuscate Generates obfuscated timing reports in addition to standard reports.
Output Partition Reports report_partitions Enables partition report generation in the flow.

Output Pin Assignment Reports report_pins Enables pin assignment report generation in the flow.

Output Clock Reports report_clocks Enables clock analysis and report generation in the flow.

Output Placement Reports report_placement Enables placement report generation in the flow.

Output Routing Reports report_routing Enables routing report generation in the flow.

Output Power Reports report_power Enables power analysis and report generation in the flow.

Table 62 - Bitstream Generation Options

Enables the generation of an additional serial flash formatted output
file, named the same as the STAPL file, but witha . flash
extension. Contains a binary image that can be directly loaded into a
single serial flash memory.

Serial Flash (. flash) bitstream_output_flash
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CPU Mode (. cpu) bitstream_output_cpu

CPU Bus Width bitstream_output_cpu_width

Table 63 - FPGA Download Options

JTAG Device ID (jtag_id) &)

Single Device Scan Chain

IR Bits Before Target FPGA Device

IR Bits After Target FPGA Device

Target FPGA Device Offset in Scan Chain

download_jtag_-id

download_single_device

download_preir_padding

download_postir_padding

download_chain_offset

Enables the generation of an additional CPU Mode formatted output
file, named the same as the STAPL file, but with a . cpu extension.
Contains hexadecimal-formatted data organized in "CPU Bus Width"
number of bits per file line. Data from this file is sent to the FCU CPU
interface line by line (one line per clock cycle) from the top to the
bottom of the file, where the left-most bit on each line is the MSB and
the right-most bit is the LSB.

In simulation, this file may be loaded using the readmemh

function. For convenience, an additional binary representation of the
CPU Mode output file is written, named the same as the STAPL file,
but with a _cpu. bin extension. The file contains the same data in
the same bit order as the . cpu file.

Controls the bit width of the CPU-mode formatted output file. When
using the CPU interface in x8 mode, set this value to 8. If using the
CPU interface in x128 mode, set this to 128. Determines how many
bitstream bits are printed per line in the . cpu output file. The bit
sequence required by the FCU (and output in the generated bitstream
file) may be different for each CPU Bus Width setting. Therefore, it is
important to set this option to match the actual CPU hardware
interface width.

Specifies the JTAG programming device name to which a
connection is attempted during FPGA download. If not
populated, auto-detection of JTAG programming devices is
attempted, and the download fails if more than one JTAG device
is auto-detected. The device naming schemes are described in
the Speedster7t Configuration User Guide (UG094).

Should be enabled when the target device is the only device on a
single-device JTAG scan chain. If set to 0, the pre-IR, post-IR, and
chain offset options are used to configure the scan chain.

Specifies the total number of instruction register bits on the JTAG
scan chain prior to the target device instruction register. Used for
multi-device scan chains to pad the IR chain properly with ones
placing other devices in bypass mode.

Specifies the total number of instruction register bits on the JTAG
scan chain after the target device instruction register. Used for
multi-device scan chains to pad the IR chain properly with ones
placing other devices in bypass mode.

Specifies the offset of the target device on the JTAG scan chain
for multi-device chains.

0 - selects the first device on the chain.

1 - selects the second device on the chain, etc.
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Table Notes

1. This option is used only by the FPGA Download flow step, and does not affect Bitporter pod selection for the Download view (page 40)
or Snapshot Debugger view (page 137). The pod selection for those views is a user preference, which is managed by the Configure JTAG
Connection preference page (page 190), and is not a per-project setting. See Configuring the JTAG Connection (page 360) for more details.

QOutline View

The Outline view displays a tree of all pages in the currently active IP Configuration Editor (page 9). Each page has its
own title, and an icon to indicate the cumulative validity of all IP configuration contained on that page.

The information in the tree is dynamic, and changes as corresponding values are changed in the active IP
Configuration Editor. As pages in the Editor are added or removed, entries in the tree are added or removed
accordingly. As values in the Editor page change validity, the validity of the corresponding page in the Outline view
tree also change.

In addition to showing the page validity, the Outline view provides an alternate method for navigating between the
various dynamic pages of the IP Configuration Editors (page 9). Selecting (clicking) an item in the Outline view causes
the IP Configuration Editor to turn to the associated page.

0= Qutline &3 = O
a4 o Owverview
3 Reszet Configuration

Figure 44 - Outline View Example

Table 64 - Outline View Icons

“

W No errors or warnings on the page.
i At least one warning on the page, but no errors.
a At least one error on the page.

See also: Creating an IP Configuration (page 336)
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Partitions View

(@ Note
The Partitions view is only relevant when Incremental Compilation is enabled and partitions (compile
points) have been defined in the project constraints files. Otherwise, this view table is empty.

The Partitions view displays the state of the active implementation partitions, and allows (through interactions with
the Floorplanner view (page 43), Search view (page 129), and Selection view (page 133)) visualizations of the partitions and
their relationships with the rest of the active implementation.

The Partitions view is a default member of the Floorplanner perspective, and can be added to any other perspective
by selecting Window — Show View — Other... — Partitions View.

See also: Using Incremental Compilation (Partitions) (page 404)

I Placement Regions [} Clock Regions ¥ Clusters %, Partitions SSS5B Q2w | FH RE=#
Partition Name Hi. Timestamp Clock Pre-Routes Anchor Instance Re-compiled Force Re-compile.. Imported  LUTs  Flops  AlUs LRAMs BRAMs IPIN
o partal_reconfig_partition_top Tue Oct 11 17:5307 COT 2022 v 5 I 4 0 0 2
5 /partial_reconfig_partition_top/pr_col_1_pr_row_1_i_partial_reconfig_core Ml Tue Oct 1117:5307 COT 2022 (_clk_pr_1.ipin_net:2) _reset_n_pr_1_ipin_net. 1) pr_col_1_pr_row_1_i_partia_reconfiq_corei_req_row_cs_blocki_axi_masteri_axi_master v voos1 3118 0 0 0
5 /partial_reconfig_partition_top/pr_col_1_pr._row_2_i_partial_reconfig_core [l Tue Oct 1117:5307 COT 2022 (_clk_pr.1.ipin_net:2) _reset.n_pr_1_ipin_net 1) pr_col_1_pr_row_2_i_partial_reconfiq_corei_req_row_cs_blocki_axi_masteri_axi_master v v 3w 19 0 0 0
i /partial_reconfig_partition_top/pr_col_1_pr_row_3_i_partial_reconfig_core (] Tue Oct 1117:5307 CDT 2022 (_clk_pr.1.ipin_net:2) _reset.n_pr_1_ipin_net 1) pr_col_1_pr_row_3_i_partal_reconfiq_corei.req_row_cs_blocki_axi_masteri_axi_master 2 voosa 3w 19 0 0 0
i /partial_reconfig_partition_top/pr_col_1_pr._row_4_i_partial_reconfig_core [ Tue Oct 1117:5307 CDT 2022 (_clk_pr.1.ipin_net:2) _reset.n_pr_1_ipin_net. 1) pr_col_1_pr_row_4_i_partal_reconfiq._corei_req_row_cs_blocki_axi_masteri_axi_master 2 v w19 0 0 0
o partial_reconfig_partition_top/pr_col_1_pr_row_5_i_partial_reconfig_core [l Tue Oct 11 17:53:07 CDT 2022 (_clk_pr_1_ipin_net: 2 _reset_n_pr_1_ipin_net: 1) pr_col_1_pr_row_5_i_partia_reconfig_corei_req_row_cs_blocki_axi_masteri_axi_master v voosa w19 0 0 0

Partial reconfig cluster value: 00000000000000066000 [ &

Figure 45 - Partitions View Example

A Caution!

Resource type columns, such as Flops, BRAMs, ALUs, etc. are dynamic and change to match the target
device after running the Prepare flow step. The screenshots and example descriptions in this section do not
reflect the resource types of the actual device being used.

Table 65 - Partitions View Columns

Description

Partition Name The name of the partition as specified in the design constraints file(s).

If all instances within the partition have the same highlight color, the
row shows a color square with that same highlight color. If even one
contained instance has a differing highlight color, or no highlight at all,
then the row displays no color square.

Highlight Color

The timestamp of the last compile for this partition (compile point) in

Time Stamp the upstream synthesis tool.
Clock Pre-Routes If any clock pre-routes exist for a given partition, they are listed here.
Anchor Instance The instance in the partition to "anchor" drag-and-drop operations.

10.0 www.achronix.com 107



UG070 ACE User Guide

Description

. Contains a checkmark if the partition was recompiled, requiring

Re-compiled -
placement and routing to be re-run.

Indicates whether the partition is forced to re-compile during the next

pass through ACE. This checkbox may be toggled on or off using the

right-click Context Menu choices Force Partition Changed and Un-

Force Partition Changed.

Force Re-compile on Next Run

The sum count of all resource instances contained in this partition and

R r iti
esource no other partitions.

The sum count of all contained resource instances, including in child

Cumulative Resource partitions (below this partition in the RTL hierarchy).

A number of actions are available within the view, available in the toolbar at the top of the view and/or in right-click
context menus for each partition in the table.

Table 66 - Partitions View Actions

Icon Action Vel lof Eaiis Description
Button Menu P
1

Issues a find Tcl command that returns the names
of all the instances in the selected partition(s).

3 Search for Instances Y Y

Adds the instances within the partition to the ACE
o Add Instances to Selection Y Y Selection Set (as shown in the Selection view (page
133)).

Applies the currently active Highlight color to the
instances within the chosen partition (see
Highlighting Objects in the Floorplanner View (page
343)).

4 Highlight Y ¥

\4 Un-Highlight v v Clears the H}g.hllght for the instances within the
chosen partition.
Determines which color is applied to the objects
Choose Highlight Color Y Y chosen the next time the Highlight action is selected
for this view.

} Auto-Highlight v Autqnjahcally assigns a unique highlight color to each
partition.

— Zooms the Floorplanner view to a region containing

ey Zoom To Y Y the instances within the partition currently chosen in
the tree.
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Toolbar Context
Button Menu

Description

B Toggle Filter Row Visibility (1) v Si:ia;lges whether the filter row (of filter icons) is
1. Configure Clock Pre-Routes v Allows adding clock pre-route information for the
selected partition(s).
Override the partition timestamp during the next pass
through Ace: A check mark appears in the Force Re-
compile on Next Run column, and the partition is re-
placed and re-routed the next time the flow is run,
even if there were no RTL changes and it was not re-
compiled in the upstream synthesis tool. Un-Force
Partition Changed removes the check mark in the
column.

Force Partition Changed Y

Removes the check mark from the Force Re-compile
on Next Run column, so the compilation timestamp
is no longer overridden. This is essentially an undo
operation for the Force Partition Changed action.

Un-Force Partition Changed Y

Exports the selected partition to an . epdb file under
{impl_name}/output/partitions,and
exports a blackbox netlist for the partition to a . v file
under {imp1l_name} /output/blackboxes.

Export Partition Y

Table Notes

1. Toggle Filter Row Visibility does not alter whether filters are active, it only changes the visibility of the row of filter icons.

(@ Note

All actions upon a partition act only upon the members of that partition, not upon the members of any child
partitions.

Drag-and-Drop

The Partitions view supports a limited set of Drag-and-Drop interactions with other views in the Floorplanner
perspective (page 6). The view only acts as a Drag-and-Drop source; items dropped on the Partitions view are ignored.

Any row of the table may be dragged to the Tcl Console view (page 142), and when dropped anywhere in the view the
partition name (with the appropriate object type prefix) is inserted at the beginning of the Tcl command-line.

Any partition in the table may be dragged to the Placement Regions view (page 110) or the Floorplanner View (page 43)
(when that view has the Placement Regions Tool active) to assign placement region constraints (page 398). Dropping
in the Placement Regions view uses the
add_region_find_insts (page 613)
Tcl command. Dropping onto the Floorplanner view uses the
set_placement -partition (page 713)
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Tcl command. Dragging a partition is the equivalent of dragging all individual instances which are members of
that partition.

Partial Reconfig Cluster Value

The partial reconfig cluster value display at the bottom of the view shows a value representing the set of all selected
partition rows in the view. Selecting more or fewer rows in the view updates this value accordingly.

The Copy hex value to clipboard button copies the current value to the system clipboard.

The Send Tcl command button automatically issues an appropriate set_impl_option
bitstream_prc_cluster_map {partial_reconfig_value} command.

Placement Regions View

The Placement Regions view provides a tabular representation of the content of all user-created Placement
Regions (page 394) for the design. The view allows the manipulation of the visibility of the Placement Region itself as
painted (as a colored overlay) in the Floorplanner view (page 43), and the content (the instances constrained to the
region) of each Placement Region. The view table remains empty until the currently active implementation has
completed the Run Prepare flow step.

Because Placement Regions are manually defined, and Instances are manually constrained to the Placement
Regions, it is necessary to track the total number of sites and associated instances for each Resource type.
Accordingly, based upon the chosen target device Implementation Option, there are columns for each available
resource type found within the device. If more instances are ever assigned to a Placement Region than there are
available sites of that type within that Placement Region, the view displays an error for that placement region and
resource type combination.

The Placement Regions and Placement Region Constraints (page 394) section describes the creation and usage of
Placement Regions in greater detail.

By default, the Placement Regions view is included in the Floorplanner perspective (page 6). To add the view to
another perspective, select Window — Show View — Other... — Achronix — Placement Regions.

In the following example, error icons are shown for the CLK_IPIN assignments of region_2, indicating that too
many instances (1) are assigned for the available sites (0) within the region. The region itself also shows an error icon
to indicate when an erroneous resource type is scrolled offscreen.

- Placement Regions 2 D E B3 =5
Visibility Name Ove... Clock Pre-Routes Soft Keep out Indude Routing PR Zone LUTs Flops ALUs LRAMSs
PR_ZONE _pr_col_1_pr_row_1_i_partial_reconfig_core E. v v 521/8640 357/17280 19/2160 0/32
PR_ZONE _pr_col_1__pr_row_2_i_partial_reconfig_core EI (i_clk_pr_1_ipin_net: 2) (i_clk_ipin_net: 1,3) (i_reset_n_pr_1_ipin_net: 1) v v 521/8640 357/17280 19/2160 0/32
O PR_ZONE _pr_col_1_pr_row_3_i_partial_reconfiq_core u v v 521/8640 357/17280 19/2160  0/32
O PR_ZONE _pr_col_1_pr_row_4_i_partial_reconfig_core |. v v 521/8640 357/17280 19/2160  0/32
PR_ZONE pr_col_1_pr_row_5_i_partial_reconfig_core [l v v 521/8640 357/17280 19/2160 0732

Partial reconfig cluster value: ©0000000010000000401 [[= &

Figure 46 - Placement Regions View Example
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(@ Note

Resource type columns, such as Flops, BRAMs, ALUs, etc. are dynamic. When the Run Prepare flow step
has completed, the columns appropriate to the target device are chosen and values are updated. The
resource type columns shown in the screenshots should be considered examples only — they might not
match the exact resources of any particular target device.
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Table 67 - Placement Regions Table Columns

“

When selected (this is user-editable), this placement region overlay is
Visibility painted in the Floorplanner view (page 43), using the chosen
translucent Overlay Color.

Name The name of this placement region.

The (user editable) translucent color used to paint an overlay in the
Overlay Color . : : .
Floorplanner view, showing the location of the placement region.

Clock Pre-Routes If any clock pre-routes exist for a given partition, they are listed here.

When the placement region is created, it can be defined as a Soft region.
Soft Soft regions contain a checkmark in this column. The "soft" placement
region status cannot be changed after creation.

When the placement region is created, it can be defined as a Keep Out
Keep Out region. Keep Out regions contain a checkmark in this column. The "keep
out" placement region status cannot be changed after creation.

Include Routin Treats the region as a routing constraint as well as a placement constraint,
g keeping all routing wires and instances inside the region boundary box.

When the placement region is created, it can be defined as a Partial

Reconfiguration (PR) zone. PR Zone regions contain a checkmark in this

PR Zone column. The "PR zone" placement region status cannot be changed after
creation.
The number of Resource instances constrained to this placement region or
Resource the number of Resource sites contained within the bounds of this placement

region.

Table 68 - Placement Regions View Actions

Action iceleay EoE Description
Button Menu P

Toggles the Visibility checkbox for this placement
Show/Hide overlay: region, showing or hiding the colored translucent
region_name overlay for the placement region in the
Floorplanner View (page 43).
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Toolbar Context
Button Menu

Description

Toggles the Visibility checkbox for all placement
Show or Hide All Y regions, showing or hiding their colored
translucent overlays in the Floorplanner View.

Adds all Instances constrained within this
£ Select Constrained Instances Y placement region to the ACE Selection Set (see
Selection View (page 133)).

Table 69 - Placement Regions View Actions (cont.)

Icon Action e [oT Lo Description
Button Menu P
u Deselect Constrained Instances v Removes all Instances constrained within this

placement region from the ACE Selection Set.

Allows the choice of which translucent Overlay Color is
Change Overlay Color Y used to represent this placement region in the
Floorplanner View.

Resets the chosen placement region overlay color,
allowing ACE to automatically pick a new color. If the
overlay colors of two placement regions are too

Reset Overlay Color Y similar for easy discernment, another color is pseudo-
randomly picked. Each time this action is chosen,
another color is picked.

Reset All Overlay Colors v Pseudo-randomly reassigns new overlay colors for all
placement regions.

\4 Un-Highlight Constrained Instances v v Clears the opaque Highlight color for all instances

constrained to the selected Placement Region.

Highlights all instances constrained to the currently
selected placement region with the currently-selected

"; Highlight Constrained Instances Y Y opaque highlight color. The highlighted results are
visible in the Floorplanner view (see Highlighting
Objects in the Floorplanner View (page 343)).

Allows the changing of the current placement region

constrained instances opaque highlight color (which is

different from the placement region translucent
Choose Highlight Color for next Y Y overlay color). This opaque highlight color is used in
Highlight command the Floorplanner view when the Highlight

Constrained Instances ( <5) action is chosen in the
Placement Regions view.
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Toolbar Context
Button Menu

Description

Zooms and pans the Floorplanner view to show the
: location of the selected Placement Region (the
L=y Zoom to: region_name Y Y Placement Region itself is not visible as an overlay
unless the appropriate Visibility checkbox is enabled
in the Placement Region View table).

Causes a list of all Instances constrained to the
selected placement region to be printed in the Tcl
Print Instances: region_name Y Console. Issues the
get_region_insts (page 659)
Tcl command.

Removes all Instances from this Placement Region,

% Remove All Instance Constraints Y - . . .
thus clearing their placement region constraints.

Removes the selected Placement Region and all
i Delete Placement Region Y associated placement region constraints from the
design.

Allows adding clock pre-route information to the

1. Configure Clock Pre-Routes... Y selected partition(s).

Brings up the Save Placement Regions Dialog (page 184)
to save one or all of the Placement Regions definitions
and all associated instance placement region
constraints.

E| Save Placement Regions Y

Changes whether the filter row (of filter icons) at the
top of the table is visible or not. This does not alter
whether filters are active, it only changes the visibility
of the row of filter icons.

e Toggle Filter Row Visibility Y

Using the Table to Display Placement Regions in the Floorplanner View

Each Placement Region is automatically given a unique translucent overlay color to represent the Placement Region
when painting the Floorplanner view (page 43). By default, no Placement Region overlays are painted in the
Floorplanner view. The Placement Region overlays to be displayed must be enabled. The overlay color may optionally
be altered for each or all Placement Regions, but these color choices are not persistent between ACE sessions.

(@ Note

While alternate overlay colors may be chosen for each Placement Region, these overlay colors are not
saved between sessions. Each time a design is loaded, new overlay colors are automatically chosen for
each Placement Region.

The following are ways to alter the presentation of Placement Region data in the Floorplanner view (page 43):

Enable/Disable Painting of Individual Placement Regions Within the Target Device

When the checkbox in the Visibility column for a Placement Region is selected, the area of the target device (in the
Floorplanner view) representing that Placement Region is painted in the displayed translucent overlay color. When
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the checkbox is unchecked, the Floorplanner view is redrawn with the chosen Placement Region overlay no longer
painted.

Enable/Disable Painting of all Placement Regions Within the Target Device

When the (“# ) Show/Hide All Placement Regions action is chosen, the visibility of all Placement Regions is
simultaneously either enabled or disabled, causing the Floorplanner view to be repainted appropriately.

Temporarily Alter the Overlay Rendering Color of Individual Placement Regions

The overlay rendering color of each individual Placement Region may be chosen as follows:
1. Right-click anywhere on the row of the desired Placement Region.
2. Select Choose Overlay Color from the popup context menu.

3. Use the Color Dialog to choose the desired color for the Placement Region.

This is a temporary color change — colors are reverted to automatically chosen defaults every time ACE starts.
During a session, colors are also reverted to the defaults if any of the following are changed:

- The active design
- The active implementation
- The target device

ACE automatically picks a different overlay color for an individual Placement Region if Reset Overlay Color is chosen
from the right-click popup content menu.

Temporarily Alter the Overlay Rendering Color for All Placement Regions

ACE automatically picks different overlay colors for all Placement Regions if the Reset All Overlay Colors action is
chosen.

Organizing Table Data

The following are ways to alter the presentation of the data in the Placement Regions table:

Column Resizing
The width of a column can be changed as follows:

1. Place the mouse cursor over the boundary between columns. The mouse cursor changes to indicate resizing is
possible.

2. Click and drag left or right to resize the column to the desired width.

3. Release the mouse button.

Column Reordering

The order of the columns in the table can be changed as follows:
1. Click and hold any column name.
2. Drag left or right to move the column between any other pair of columns.
3. Release the mouse button to insert the column header at the new location.
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While dragging, the dragged column header appears alongside the mouse cursor. A thick column header separator
appears at the present cursor location to show where the column insertion occurs if the mouse button is released.

Filtering

Most table columns can filter the displayed Placement Regions by value. When filtering by column value, only
Placement Regions with column values matching the filter are retained; non-matching values are excluded from the
table.

- Columns containing text can be filtered by string value. Simple substring text matching (with optional wildcard)
is used by default, but Regular Expression matching, also known as RegEx (see https://en.wikipedia.org/wiki/
Regular_expression), is also available. The ACE GUI RegEx matching follows Java rules (see https://
docs.oracle.com/en/java/javase/11/docs/api/java.base/java/util/regex/Pattern.ntml), which are extremely
similar to Perl rules.

- Columns with checkmarks can be filtered by boolean value.
- Columns containing numbers can be filtered by numerical value.

- Columns which may not be filtered (i.e., the Overlay Color column) lack a filter icon in the filter row.

To add a filter to a column:

1. The Filter row must first be visible. Select the (\ﬁ) Toggle Filter Row Visibility action to show the row if
necessary.

2. Click the (Y ) filter icon for the desired column, which causes a data-appropriate filter dialog to appear.
3. Fillinthe desired filter values and click Apply to apply the filter to the rows in the table.

All values matching that filter are retained, and all other values are excluded. Additionally, the background color of
the filtered column changes to a bright yellow to indicate the filter is active, and the filter icon at the head of the

column also changes to the (¥ ) active filter icon.
To edit (or clear) an existing filter:
1. Click the (" ) active filter icon, which causes the data-appropriate filter dialog to appear pre-populated with
the current column filter setting.
2. Change the filter value and click Apply to edit the filter.
3. Click Cancel to leave the filter unchanged.
4. Click Clear to remove the filter from the column.
If the filter is cleared, the background color of the column returns to the default background color, and the filter icon
also changes to the (¥ ) inactive version.

Partial Reconfig Cluster Value

The partial reconfig cluster value display at the bottom of the view shows a value representing the set of all
placement regions marked as "visible" in the view. Making more or fewer placement regions visible updates this
value accordingly.

The Copy hex value to clipboard button copies the current value to the system clipboard.

The Send Tcl command button automatically issues an appropriate set_impl_option
bitstream_prc_cluster_map {partial_reconfig_value} command.
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Projects View

The Projects view provides a hierarchical view of the projects (page 222) in the workbench (page 6). From here, projects
can be added and removed, project configurations edited, the active implementation (page 229) can be chosen, saved,
or restored, files may be opened for editing, etc.

Clicking an implementation activates (page 229) it. Similarly, clicking a project activates the first implementation in the
project definition. The active project and active implementation are both displayed in a bold font.

The various source files (page 224) making up a project are added and removed from this view. Source files of the
project are listed in the order in which they are loaded. To change the order the source files are listed or loaded, see
Adding Source Files (page 297).

By default, the Projects view is included in the Projects perspective (page 6). To add it to the current perspective, click
Window — Show View... — Projects.

For detailed information about managing projects, implementations, source files, etc., see Working with Projects
and Implementations (page 293). See also: Project Management Preference Page (page 214).

I Projects = 08
RN LIS
v quickstart_canary
v = Source
=
v (= RIL
= counterv
= quickstarty
v [ Synthesis
= Constraints
v (= Place and Route
(= Netlists

(= Constraints
v (= Simulation
(= Testbench
v [ Output
v (= Reports
[ﬂ multiprocess
[ﬂj synthesis
L‘E simulation
[ﬂj timing
[ﬂ utilization
[ﬂj pins
L‘E clocks
ﬂj placement
@ routing
[ﬂj others
~ # impl_1
= syn
v [ pnr
(= log
= output
= reports
= sim

Figure 47 - Projects View Example

Table 70 - Projects View Actions
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Opens the selected file in a text editor
within ACE. See also: display_file (page
627).

=

E

[

[

[

Open File

Create project Y
Load project Y
Save project Y

Save Project As...

Reload project Y

Add source file Y

Add IP Configuration
Files

Add RTL Files @ Y

Y

Opens the Create Project dialog (page
170) to allow creating a new project
definition in the tool. See also:
create_project (page 623).

Opens the Load Project dialog (page 175)
to allow loading an existing ACE Project
file into the tool. See also:

load_project (page 667).

Saves the changes to the selected ACE
Project to its ACE Project file on disk.
See also: save_project (page 707).

Saves the selected ACE project to a
newly-chosen filename and location on
disk.

Reloads the selected ACE Project. See
also: restore_project (page 688).

This is a parent action, which allows
selecting between the file category
specific Add Source Files actions that
follow.

Opens the Add Source Files

Dialogs (page 148) to allow adding source
IP Configuration (page 336) files

(. acxip) to the project for use in
generation of configurable IP block RTL
wrappers or I/0 Ring design files. See
also: add_project_source_files (page
612)

Opens the Add Source Files

Dialogs (page 148) to allow adding source
RTL files to the selected project in the
Projects view for use in the Synthesis
and Simulation flow steps. See also:
add_project_source_files (page 612)
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L

Il

Ml

il

Add Synthesis Constraint

Y
Files @
Add Place and Route v
Constraint Files &)
Add Place and Route v
Netlist Files ¥
Add Simulation v

Testbench Files ®

Opens the Add Source Files

Dialogs (page 148) to allow adding source
synthesis constraint files to the
selected project in the Projects view for
use in the Synthesis flow steps. See
also: add_project_source_files (page
612)

Opens the Add Source Files

Dialogs (page 148) to allow adding source
place and route constraint files to the
selected project in the Projects view for
use in the place and route flow steps.
See also:

add_project_source_files (page 612)

Opens the Add Source Files

Dialogs (page 148) to allow adding source
place and route netlist files to the
selected project in the Projects view for
use in the place and route flow steps.

() Note

The Run Synthesis flow step
automatically adds the
generated synthesized netlist
file to the ACE project place
and route netlists after it
successfully completes, so
there is no need to manually
add the synthesized netlist file
if running the Run Synthesis
flow step. See also:
add_project_source_files (pag
e 612).

Opens the Add Source Files

Dialogs (page 148) to allow adding source
simulation files to the selected project
in the Projects view for use in the
Simulation flow steps. See also:
add_project_source_files (page 612)
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Opens the Import Synplify Project File
Dialog to allow browsing to an existing
Synplify Pro project file (x . pr3j), and
import all of its settings into the ACE

Y Y project. This imports the source RTL,
synthesis constraints, HDL include
path, and all other project options, and
sets them in the ACE project. See also:
import_synplify_project_file (page 665).

Import Synplify Project
E}i Filg eIy

Opens the Create Implementation
Dialog (page 166) to allow creating a new
project implementation definition for
the selected project in the Projects
view. See also: create_impl (page 622)
Tcl command.

ﬁf Create implementation Y Y

Opens the Restore Implementation
Dialog (page 180) to allow restoring the
{7 Restore implementation Y Y active project implementation from
a .acxdb Archive file. See also:
restore_impl (page 687) Tcl command.

Allows renaming the Implementation.
Rename implementation Y See also: rename_impl (page 677) Tcl
command.

Opens the Save Implementation
Dialog (page 181) to allow saving the
if% Save implementation Y Y active project implementation to
a .acxdb Archive file. See also:
save_impl (page 705) Tcl command.

Opens the Multiprocess Summary
Open Multiprocess Report (page 255) for the selected
Report project, if the project has one. See also:

display_file (page 627) Tcl command.

Refreshes the listing of supporting files
o Refresh contents Y Y contained within the selected project
or implementation.
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Remove Y

Clone IP

Rename IP

Add IP to another
project...

Add copies of IP to
another project...

Regenerate All IP Design
Files

Group reports by type

Only show HTML reports

Only show the most
recent report

Expand all children

Allows removing the selected items
from the Projects view. Removing
items from a project does not delete
the corresponding resources from the
file system, except for removing
implementation output and report files.
See also: remove_project (page 674),
remove_project_constraints (page 674),
remove_project_netlist (page 675),
remove_project_ip (page 675) and
remove_impl (page 673) Tcl commands.

Creates a duplicate of the selected IP
and adds it to the project.

Renames the selected IP.

Adds the selected IP to another project
in the ACE workspace.

Adds a copy of the selected IP to
another project in the ACE workspace.

Regenerates HDL (Verilog and,
optionally, VHDL), constraint files
(x.pdc and *. sdc), etc. for all IP
Design files contained in the project (as
found in the IP folder of the project in
the Projects view). See also:
generate_ip_design_files (page 641) Tcl
command.

If enabled, reports are grouped into
subfolders in the Projects view tree.

If enabled, only HTML reports are
shown in the Projects view tree.

If enabled, only the most recent report
is shown in any subfolder in the
Projects view tree.

Recursively expand all tree nodes that
are children of the selected tree node

10.0

www.achronix.com

121



UG070 ACE User Guide

Recursively collapse all tree nodes that

= Collapse all children are children of the selected tree node

Table Notes

1. RTL files are loaded by the Synthesis and Simulator tools in the same order they are displayed within this
view. For details on how to change this display/load order, see Adding Source Files (page 297).

2. Synthesis Constraint files are loaded by the Synthesis tool in the same order they are displayed within this
view. For details on how to change this display/load order, see Adding Source Files (page 297).

3. Place and Route Constraint files are loaded by ACE in the same order they are displayed within this view.
For details on how to change this display/load order, see Adding Source Files (page 297).

4. Place and Route Netlist files are loaded by ACE in the same order they are displayed within this view. For
details on how to change this display/load order, see Adding Source Files (page 297).

5. Simulation Testbench files are loaded by the Simulator tool in the same order they are displayed within this
view. For details on how to change this display/load order, see Adding Source Files (page 297).

Table 71 - Project View Icons
e
Project.

Project (Active).

Project (Save Needed).

Project (Active, Save Needed).

Implementation.

Implementation (Active).

w o & & W R G

File.

Folder.

T 0

Folder containing unsaved changes.

&

IP file.
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“

i IP file with warnings.
i IP file with errors.
g IP file with unsaved changes.

(@ Note

Some files in the "Constraints" or "Netlists" sections of the tree may appear greyed-out to indicate that
those constraint files are not enabled in the Active implementation (page 229) as shown in the following
figure. Various constraint files in a project can be enabled or disabled for an implementation in the Options
view (page 96), under Design Preparation — Constraint Files.

Lliﬁ‘*Prc:jec’ts X = g
AR IR R 1 -
v bé quickstart canary
~ [= Source
= Ip
v = RTL
|=| counterv
|| quickstarty
v [= Synthesis
(= Constraints
v [ Place and Route
v [ Netlists
|= quickstart_canary_impl_1vm

(= Conctraintc

|= quickstart.sdc
v [= Simulation
(= Testbench
= Output

Figure 48 - Disabled Constraints File Example

Properties View

The Properties view can provide in-depth specifics about many types of pin, net, and instance items on demand, and
the view then allows navigating many of the relationships between connected items.

To initialize the Properties view with desired information, use the Display Properties For... choices found on the
right-click context menus of many of the views within the Floorplanner Perspective. The display_properties (page
628) Tcl command can also be used to populate the Properties view.
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General Tab

o Metlist Browser &2 | (4 Clock Dnmains|
Instance Mame Hig...| Cell Type |Clock Dom..| Core [IORing
[ £ X_ADDSUB4S clk v
(5 a[0]_ipin IPIN clke v
|°§'| a[11]_ipin g2k Add Instance to Selection
12]_ipi
@al ]_!pfﬂ 4 Highlight Instance
& a[13]_ipin
& a[14]_ipin [1 Cheoose Highlight Color for next Highlight command
(8 a[15L ipin ), Zoom To Instance
(&) a[16]_ipin
& a[17] ipin Show Instance in Metlist
(&) a[18]_ipin = Display Properties for Instance )
@ al19] ipin i) Unfix Placement of Instance
(&) a[1]ipin
— Unplace Instance
|°§'| a[20]_ipin o win

Figure 49 - Properties View Example

The General tab shows the basic, top-level information about the item.

(@ Note

= Properties 23 l

Instance: X_ADDSUB48. X _DSP&d_A

Property

Instance Mame
Highlight Color
Cell Type

Clock Domains
Core/10 Ring
Placed

Placed on Site
Partiticn
Placement Region
Source Metlist File
Source Metlist Line Mumber

Value

X_ADDSUB48.X_DSP64 A

DSPa4

clk (Target Frequency: 700,28}

Core

Yes

x_core.D5P[0][6] logic.dsp

region_0
~/code/projectszp_addsub48/commen/tapecut_ab_dsp_addsub4d_gatev
214

General Parametersl Pinsl Diagram |

Figure 50 - General Tab Example

Double-click a Source Netlist File filename to immediately open that file in the Editor area, or double-click a
Source Netlist Line Number to immediately open the source netlist file, showing the given line number, in
the Editor area.
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Parameters Tab

The Parameters tab shows the type, name, and value of all of the configurable parameters for the item.

= Properties &3 E & = O

Instance; ina_int_Z[1]

Type Mame Value

Parameter LOCATION "
Parameter config_toggle_clk 0
Parameter enable_initial_token 1
Parameter init 0
Parameter retain_token 0

General Parameters] Pins|

Figure 51 - Parameters Tab Example

Pins Tab

The Pins tab shows a variety of information about the item pins.

= Properties S@l EZi=B

Instance: ina_int_Z[1]

Direction  Pin Mame Type  Net Mame MNet Fanout  Driving Pin Driver Cell Type Clock Domain  Target Frequency  Placed on Site Pin

Input ck Clock  clka_c 19 clka_ibufa_ipad.i_bit_module_re_cllkeoclkbit y  bit_module_r clk  clka 10 x_coreL[0][318].rlb.hlc[1].seq_biclk
Input d Data net_ina_c[1]_sac_cdc 1 ina_c[1]_sac:dout SAC Unspecified x_core.L[0][318].rlb.hic[1].5eq_bid
Qutput q Data  ina_int[1] 1 ina_int_Z[1]:q DFF clka 10 x_coreL[0][318]rlb hic[1].5eq_big

General | Parameters I PiﬂsJ

Figure 52 - Pins Tab Example

A number of actions are available on the Pins tab right-click menus as shown in the following table.

Table 72 - Properties View Pins Tab Actions

Advanced Description
= Copy Cell Text Copies the text onto the system clipboard.
o Add to Selection Adds the item to the ACE selection set (as

shown in the Selection view (page 133)).

10.0 www.achronix.com 125



UG070 ACE User Guide

““

Removes the item from the ACE selection set (a
Remove from Selection
shown in the Selection view (page 133)).
Applies the currently active highlight color to the
4 Highlight chosen item (see Highlighting Objects in the
Floorplanner View (page 343)).

Determines which color is applied the next time

®/  Choose Highlight Color the Highlight action is selected.

Zooms the Floorplanner view to an area

[, Zoom T .. .
A oom 1o containing the item.

Attempts to open a text editor to the file and line
Show in Netlist @ number relevant to the chosen item (available
only when a single item is chosen in the view).

Display properties for the chosen item in the

= Display Properties Properties view.

Table Notes

1. Caution: The Show in Netlist feature is early access functionality and might not always open the text editor
to the expected location.

(@ Note

Reminder: Instances Selection color vs Highlight color priority

- With default preference settings, in the Floorplanner view (page 43), highlight colors of (placed)
instances are only visible when the Instances layer is enabled, and the instances are not members of
the ACE selection set. This behavior is due to the instance selection color having a higher priority than
the highlight color.

Properties Navigation
- Move from one item to another by using the Display Properties right-click menu items in the Pins tab.
- Use Display Properties to move between related pins, nets, and instances.

Diagram Tab

Some items are complicated or interesting enough to warrant a supplemental diagram. For these types of items, a
diagram showing the current item configuration can be found on the Diagram tab. Tooltips over the diagram can
provide supplemental information where useful.
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= Properties &% g =0
Instance: X_ADDSUB48.X_DSP64_A
A
d g d g
—]c= ce
r r
=i d g
ce
T
cout
a[17:0] d g
cea ce over_pos d g over_pos
= r
rstn_a d g a[63:0] [=r
e | T
b[26:0] d g o r over_neg d g over_neg
ce_b ce
= r =
rstn_b | T
e EE match
XOR,
| T
ce_multout | Add/Sub/
rstn_multout L v

General Parameters Pins | Diagram

Figure 53 - Diagram Tab Example

Save Properties

The Save Properties action can be used to save all changed properties on objects in the database after Prepare has
been run. See the save_properties (page 707) Tcl command reference for details.

This action can be performed by clicking Save Properties on the Properties view tool bar:

= Properties &3 ?— = O

Figure 54 - Save Properties Example

Register Browser View

The Register Browser view can be used to read/write values from/to actual hardware using the (e)FPGA JTAG
interface with Tcl commands (see the JTAG Configuration User Guide (UG004) for details about the available Tcl
commands). The view is typically used for very targeted interactions with a connected FPGA. This tool is not
designed for efficient bulk reads of block RAM.

& Caution!
JTAG Connection Requirement

To use the Register Browser view, a valid JTAG connection is required. See Configuring the JTAG
Connection (page 360) and the Configure JTAG Connection Preference Page (page 190).
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Be aware that not all Achronix FPGAs support Register Browser functionality. If the target FPGA for the active
implementation does not support this functionality, the view is not interactive.

Values can be read from or written to hardware by right-clicking any row in the table and choosing Read Values
From Chip or Write Values To Chip in the popup context menu. All child rows are read from or written to as well.

The Register Browser interacts with the FPGA at the register level with all reads and writes happening at that
level. When writing register field values to hardware, the entire register value is updated via a read-modify-write
operation, combining the current hardware register value with the updated register field values.

B Register Browser X = 8
Last Value Update Value Address (hex) MSB (dec)  LSB (dec) Access  Description

1 4 CSRSPACE

2 » GDDR.O 08000000000
21724 » GDDR_1 08010000000
43446 » GDDR.2 READ ONLY REGISTER 08020000000
65168 b GDDR.3 08030000000
86850 4 CLKSW 08040000000
86891 4 STATUS 08040000000
86892 4 SYNTHO_STATUS 08040000000 31 0
86893 PLL_DIV_ACK 0 0 RO u_glb_clk_rst_clk_synth_UO PLL ack when NEWDIV is asserted. Shoul
86894 LOCK_STATUS 1 1 RO u_glb_clk_rst_clk_synth_UO PLL lock status. Should be 1'b1 when PLL
86895 » SYNTH1_STATUS 08040000004 31 0
86898 » SYNTH2_STATUS 08040000008 31 0
86901 » SYNTH2_STATUS RRENT VALUES Vo > 0804000000C 31 0
86904 » DLL STATUS ON HARDWARE . 08040000010 31 0
86906 » 10_PHY_STATUS 08040000014 31 0
86908 4 CLOCK_AND_RESET_CONFIGURATION - 08040000018
86909 4 CLK_RST_CONFIG 0000C00A 0000C58A 08040000018 31 0
86910 IPCNTL_RESET_SEL A 6 0 RW Required to choose reset input between i_fcu_startup_rstn and i_glt
86911 PLL_RESET_MUX_SEL 0 B 13 7 RW Required to choose reset input between i_fcu_startup_rstn and i_glt
86912 USER_MODE_SEL 3 15 14 RW Required to choose between which user mode is used for determini
86913 4 CLOCK_SYNTHO A 0804000001C
86914 4 CLK_SYNTHO_CFGO Ji 0804000001C 31 0
86915 QCM_CLK1_INPUT_SEL 3 0 RW u_glb_clk_rst_clk_synth_U0: Chooses between the 16-bit input QCM
86916 QCM_CLK2_INPUT_SEL 7 4 RW u_glb_dlk_rst_clk_synth_U0: Chooses between the 16-bit input QCM
86917 10_CLK_INPUT_SEL 9 8 RW u_glb_clk_rst_clk_synth_UO: Chooses between the 4-bit input 10 ck
86918 SYNTH_CLK_INPUT_SEL EDITABLE REGISTER FIELDS —{ 13 10 RW u_glb_clk_rst_clk_synth_U0: Chooses one of the 12-bit input synth ¢
86919 PLL_REF_CLK_INPUT_SEL1 15 14 RW u_glb_clk_rst_clk_synth_UC: Chooses one clock from the 4 clocks to
86920 PLL_REF_CLK_INPUT_SEL2 16 16 RW u_glb_dlk_rst_clk_synth_U0: Chooses between the reference clock in
86921 EXT_LOCK_COUNTER_14.0 31 17 RW u_glb_clk_rst_clk_synth_U0: Number of cycles the external counter ¢
86922 » CLK_SYNTHO_CFG1 T 08040000020 31 0
86928 » CLK_SYNTHO_CFG2 08040000024 31 0

Figure 55 - Register Browser View Example

When the view first appears, even if a compatible device is connected and running, no current register values are
pre-populated in the table. Values are only read from the device when commanded to do so. Drill down to just the
specific register values needed to query. Be aware that the more rows read or written at a time, the longer it takes.
Be careful not to read or write more than is needed.

The tree of register namespaces is organized hierarchically by memory addresses and by conceptual relationships.
Fields which are read-only have their entire row colored with a blue background.

Fields with a green background in the Update Value column are writable but have not been given a value to be
written. Click in any of these cells to enter a hexadecimal value to be written to that field. Invalid values or values that
are too large for the given register field are rejected automatically.

When any field within a register has its Update Value populated, the background of the field being edited plus those
of all other fields within that same register turn yellow, indicating a write is pending but has not yet been
committed. The Update Value column shows a register value combining the current hardware value of the register
(as of the last time one of the fields of that register was edited) combined with any register field values just
entered. Put another way, the current register value is read from hardware, and then any values in the yellow
register fields for that register are applied to it.
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When using Write Values To Chip, the current register value at that time is read into ACE, any register field values
entered are applied to it, and the updated register value is written back to the device. The Last Value column is
updated for the register and all fields within that register. All register writes are always performed as a read-modify-
write, including when all fields within the register are being edited.

Search View

The Search view provides an interface for searching the ACE design database for design objects (instances, nets,
ports, pins, sites, and paths), displaying the results of a search in a list, organized by object type. Optionally, all or part
of the results of a search can be added to the current ACE Selection Set, as displayed in the Selection view (page 133).
The Search view is a graphical interface to the find (page 638) Tcl command.

Instances and Ports in the results list may be dragged and dropped onto the Floorplanner view (page 43) to assign
placement or add placement region (page 394) constraints (the behavior depends upon the Floorplanner active tool/
mode). Instances and paths in the results list may be dragged to the Placement Regions view (page 110) to add
placement region constraints.

By default, the Search view is included in the Floorplanner perspective (page 6). To add it to the current perspective,
select Window — Show View... — Search.

See also: Object Type Prefixes (page 335)

(® Note

A maximum of 200 objects are displayed in the Search view at a time. Use the arrow buttons ("::' and EI:")
on the view toolbar to page through the full set of search results.

4 Search 3 & N 4070
Patterns | sum*[0]* v|
Filters | @async=true v| D

Instances Ports Pins
Nets Paths Sites
[ Add Results to Selection

Results (0-5 of 5)

=-%® Instances
& sum_Z[0]
=@ Ports
5 sum[0]
= :""‘ Pins
@ sum_2Z[0]:d x_core.L[55][1].rlb.lc_carry[0].lcoB . seq:d
@ sum_2Z[0]:q x_core.L[55][1].rlb.Jc_carry[0].lcoB.seq:g
=-ofg MNets
% sum[0]_RR1
ohe Paths

QO Sites

Figure 56 - Search View Example
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Table 73 - Search View Icons

“

@ Object (unplaced instances and ports; all pins, nets, and paths).
vy Placed Object (applies to instances and ports).
& Fixed-Placed Object (applies to instances and ports).
B I/0 Macro (applies to ports).
'i"..'i" Instances (all instances are under this branch of the search results).
@ Ports (all ports are under this branch of the search results).
:-"' Pins (all pins are under this branch of the search results).
i Nets (all nets are under this branch of the search results).
ohe Paths (all paths are under this branch of the search results).
¥ Sites (All sites are under this branch of the search results).

Many of the actions in the Selection view are available as both toolbar buttons and right-click context menu choices.
Toolbar buttons typically act upon all the listed Search results items, while context menu actions only affect the
subset of items currently chosen within the Results list.

Table 74 - Search View Actions

Searches for objects in the ACE design
& Find objects Y database using the search criteria
from the Search view.

. Displays the next 200 objects in the

=»  Display next 200 results Y search results [ist

o Display previous 200 Displays the previous 200 objects in
results the search results list.
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Adds all objects that are currently
chosen in the Search view "Results"
list to the current selection set (as
displayed in the Selection View).

=

&

Add to selection Y

Remove from selection

Un-highlight Results @ Y
Highlight Results Y
Choose Highlight Color Y

Zoom To Object

Show in Netlist @

Fix Placement of
Instance

Unfix Placement of
Instance

Unplace Instance(s)

Removes all objects that are currently
chosen in the Search view "Results"
list from the current selection set (as
displayed in the Selection View).

Turns off the highlight color for
objects.

Highlights objects with the currently-
selected search highlight color. The
highlighted results are visible in the
Floorplanner view (other views are not
affected by highlights).

Allows changing the current highlight
color for search result highlighting.
This color is used in the Floorplanner

view when the Search view (%)
Highlight Results button is clicked.

Zooms the Floorplanner view to a
region containing the item currently
chosen in the results list.

If relevant data exists, opens a text
editor to the file and line number
relevant to the chosen result item
(available only when a single item is
chosen in the results list, and that item
is an Instance or Net).

Causes the placement state of the
chosen Instance to change from
unfixed (or soft) to Fixed.

Causes the placement state of the
chosen Instance to change from Fixed
to unfixed (soft).

Unplaces all Instances currently
chosen in the results list.

10.0
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Opens the Save Placement Dialog (page

182), pre-populating its Specific List of

- Search Results Instances field with the current search
query.

Save Placement Using

Table Notes

1. The Un-highlight Results button stops highlighting the search results in the Floorplanner view. Other views
are not affected by highlighting.

2. The Show in Netlist action is early access functionality and might not always open the text editor to the
expected location.

Table 75 - Search View Options

“

Enter a Tcl regular-expression pattern which is used to perform a
Patterns name-based search. Previously used search patterns may be selected
from the drop-down menu.

Enter a search filter to further restrict the search results by properties
Filters other than name. Previously used search filters may be selected from
the drop-down menu. See Filter Properties (page 264).

This button opens the Search Filter Builder Dialog (page 186) providing a

- (Search Filter Builder) guide through the options available for search filters.

Instances & When checked, includes Instances in the search results.
Ports @ When checked, includes Ports in the search results.
Pins ¥ When checked, includes Pins in the search results.

Nets @ When checked, includes Nets in the search results.
Paths @ When checked, includes Paths in the search results.
Sites When checked, includes Sites in the search results.

If selected when a search is performed, all the results of that search

Add Results to Selection are added to the ACE selection set.

10.0 www.achronix.com 132



UG070 ACE User Guide

“

Table Notes

1. Caution: If none of the object-type option checkboxes are checked, the search is performed as if all types
were checked.

Search Results and ACE Selection

The complete results of a search may be added to the current ACE Selection Set (and thus rendered in a special
color, by default a bright green, in the Floorplanner view) by checking the Add Results to Selection checkbox before
starting the search. A subset of the search results may be added to the current ACE selection set by selecting the

desired additions in the search "Results" list and pressing the ( + ) Add to Selection button, or, double-clicking a
single entry in the "Results" list adds it to the current selection.

Search Highlights

There is typically a tremendous amount of visualization data available in the Floorplanner view. The granular
highlighting allowed by the Search view, the Selection view, and the Highlight functionality (see Highlighting Objects
in the Floorplanner View (page 343)) is an attempt to help turn this data into useful information, to find and focus on
specific information within the user designs.

By highlighting multiple search result sets in the same or different colors, desired information is made more visible
in the graphical views. By selectively un-highlighting or re-highlighting smaller (more specific) result sets (which are
a subset of already-highlighted objects), focus may be directed to just the objects of interest.

When used in combination with the layering functionality (see the Layers portion of the toolbox for the Floorplanner
view) and Selection functionality (see the Selection view (page 133) as well as the select (page 708) and deselect (page
625) Tcl commands), a graphical visualization can be achieved at whatever granularity is desired.

A Caution!

The selection color takes precedence over the highlight color by default. If design objects are both
highlighted and selected, they are painted the selection color (bright green by default) in the Floorplanner
view. To see the design objects painted in the highlight color (with default precedence settings), the objects
must first be removed from the current selection set (as shown in the Selection view). The Floorplanner
view settings (including precedence) for highlight and selection colors can be manipulated on the
Floorplanner View Colors and Layers Preference Page (page 194).

Selection View

The Selection view provides an interface that allows viewing and managing the current selection set. A selection set
consists of a collection of ACE design database objects. The selection set may also be manipulated with the
select (page 708) and deselect (page 625) Tcl commands.

The Selection view displays the current selection set in a list, organized by object type. The object type groupings are
Instances, Ports, Pins, Nets, Paths, and Sites; these are the only object types which may be Selected.
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(® Note

A maximum of 200 objects are displayed in the Selection view at a time. Use the arrow buttons ("::' and =
) on the view toolbar to page through the full content of the ACE selection set.

The current page of selected objects in the Selection view is also displayed with special coloration (by default a
bright green) in the Floorplanner view (page 43).

Objects may be added to the selection set from the Search view (page 129) if Add Results to Selection is checked
when a search is issued, or by choosing individual objects from the search results and selecting Add to Selection, or
from the Floorplanner view (see Selecting Floorplanner Objects (page 341)).

Various drag-and-drop operations may be initiated by dragging single or (in some cases) multiple items from the
selection list to other views in the Floorplanner perspective. If dragging all selected objects of a given type (i.e.,
Instances), including those not in the current page of 200 selected objects, the node with that type name (i.e.,
Instances) may be dragged. Be aware that some drag-and-drop operations, such as pre-placement assignment, does
not work with multiple, simultaneously selected objects.

Instances and Ports in the selection list may be dragged and dropped onto the Floorplanner view to assign pre-
placement or add placement region (page 394) constraints. The behavior depends upon the active Floorplanner tool or
mode. Instances and Paths in the results list may be dragged to the Placement Regions view (page 110) to add
placement region constraints.

By default, the Selection view is included in the Floorplanner perspective (page 6). To add it to the current
perspective, select Window — Show View... — Other... — Selection.

a7 Selection & % O M 40g-0O
Selection (01-93 of 23)

=% iinstances |
& 20 7
% z0_obuf x_opad.x_OPAD.x_txdp
4 z0_obuf x_opad.x_OPAD.x_rxdp
%" z0_obuf.x_opad.x_OFAD.x_oedp
4 20_obuf.x_opad.x_OPAD.x_iobuf

& 20 _4 7
%" 20_4 bm_c7
w” 20_4_am_cZ
=@ Ports
wf z0
= ﬁ"‘ Fins
® z0 7:q
@ z0_7:d
@ 70_obuf.x_opad.x_OPAD.x_tedpirstn_todp_
® z0_obuf.x_opad.x_OPAD.x_txdp:opbit_datz
@ z0_obuf.x_opad.x_OPAD.x_txdp:ipbit_io_sr:
© z0_obuf.x_opad.x_OPAD.x_twdp:iphit_db s

4 ¥

Figure 57 - Selection View Example
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Table 76 - Selection View Icons

“

@ Object.
o Placed Object (applies to instances and ports).
] Fixed-Placed Object (applies to instances and ports).
H I/0 Macro (applies to ports).
'i".'i" Instances (all instances are under this branch of the selection).
@ Ports (all ports are under this branch of the selection).
e Pins (all pins are under this branch of the selection).
oo Nets (all nets are under this branch of the selection).
ohe Paths (all paths are under this branch of the selection).
X Sites (all sites are under this branch of the selection).

Many of the actions available in the Selection view are available as both toolbar buttons and right-click context menu
choices. Toolbar buttons act upon all the listed Selection items, while context menu actions only affect the subset of
items currently chosen within the Selection list. Be aware that available right-click context menu choices vary
depending upon the context: the number and the type of the items alter the available actions.

Table 77 - Selection View Actions

. Zooms the Floorplanner view to a region
ety Zoom to Full Selection Set Y containing the current list of chosen objects in
the Selection view.

. Zooms the Floorplanner view to a region
ety Zoom to Object Y containing the currently chosen object in the
Selection view.

= Display next 200 objects Y Displays the next 200 objects in the selection set.

Displays the previous 200 objects in the selection

= Display Previous 200 objects Y set
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b Deselect object

% Deselect all objects

\4 Un-Highlight Selection (1)

4 Highlight Selection

@ Choose Highlight Color

Show in Netlist 2

&l Fix Instance Placement

&l Unfix Instance Placement
Unplace Instance(s)
Unplace All Instances in ACE

Selection Set

=] Save Placement of Selection Set

Table Notes

Deselects objects in the Selection view list,
removing them from the current selection setin
ACE.

Deselects all objects in the current selection set
in ACE, resulting in an empty selection set.

Turns off the highlight color for objects in the
current selection.

Sets the highlight color for objects in the current
ACE selection set to the currently-chosen
highlight color (the highlight coloring is only
visible in the Floorplanner view after the objects
are no longer Selected, since the Selection color
overrides the highlight color.

Allows changing the current ACE selection set
highlight color (which is different from and
overridden by the Selection color). This color is

used in the Floorplanner view when the ( 4)
Highlight Selection action is chosen in the
Selection view.

If relevant data exists, opens a text editor to the
file and line number relevant to the chosen
Selection item (available only when a single item
is chosen in the Selection list, and thatitem is an
Instance or Net).

Causes the placement state of the Instance
under the mouse cursor to change from unfixed
(or soft) to Fixed.

Causes the placement state of the Instance
under the mouse cursor to change from Fixed to
unfixed (or soft).

Unplaces the Instances chosen in the view.

Unplaces all Instances that are members of the
current ACE selection set.

Opens the Save Placement Dialog (page 182), pre-
populating its Specific List of Instances field
with the query to obtain the active Selection set.

1. Stops highlighting the ACE selection set in the Floorplanner view. Other views are not affected by highlighting.

2. The Show in Netlist action is early access functionality and may not always open the text editor to the expected location.
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For more information about the interaction between Selection and Highlighting, please see Search Highlights (page
133) as well as Highlighting Objects in the Floorplanner View (page 343).

See also: Object Type Prefixes (page 335).

Snapshot Debugger View

The Snapshot Debugger view provides a graphical interface for controlling an embedded Snapshot IP block in a
programmed Achronix device. By default, the Snapshot Debugger view is included in the Programming and Debug
Perspective (page 6). To access the Snapshot Debugger view from any other perspective, select Window — Show
View — Other... — Achronix — Snapshot Debugger.

This view allows running the Snapshot Debugger (page 364) embedded in the design. A simple button press collects
live sample data (page 376) in a VCD file. This view also allows configuring the debug capture trigger pattern(s) (page
367), configuring a test stimulus (page 372), and configuring the data capture ranges (page 374) before and after the
trigger(s).

For convenience, favorite Snapshot configurations can be () saved (page 387) and (127 ) loaded (page 387) via the
view toolbar buttons. Saved configurations may also be used to drive the snapshot in Batch mode (page 387) via Tcl.

© Tip
When a user design containing the ACX_SNAPSHOT macro completes the Flow step (page 234) Run Prepare,

a names.snapshot configuration file, is automatically generated. This file contains harvested information
from the design including the widths, depths and signal names for the monitor, trigger, and stimuli busses,

user clock frequency, and default log and . vcd file path settings. When an active Project and

Implementation (page 229) is available, the Snapshot view automatically loads the names. snapshot file to
pre-populate the relevant fields of the view.

() Note

When the names. snapshot file is generated, the file contains only a subset of a complete Snapshot

configuration, and thus a generated names . snapshot file should not be used to drive Snapshot in batch
mode (page 387) via Tcl.

See also: Running the Snapshot Debugger (page 364), Assign Bussed Values Dialog (page 153), Assign Bussed Signal
Names Dialog (page 151), VCD Waveform Editor (page 11), and the Snapshot User Guide (UG016).

Table 78 - Snapshot Debugger View Toolbar Buttons

Performs the following steps:
1. Sends the trigger conditions configuration to the Snapshot Debugger core.
2. Send the Stimulus value to the design-under-test.
G Arm Snapshot 3. Waits for the trigger condition to be met.
4. Retrieves the trace buffer contents.
5

. Outputs a VCD file.
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Icon

Action

Cancel Snapshot

Save Snapshot
Configuration

Load Snapshot
Configuration

Requires that the initial startup trigger parameters on the ACX_SNAPSHOT macro have been configured to enable
the Startup Trigger feature, and that the Arm Snapshot action has not been executed since the bitstream has been

Description

Cancels the ( ﬁ ) Arm Snapshot by stopping the polling process and then resetting the ACX_SNAPSHOT macro.

Loads a previously saved configuration file. See Saving/Loading Snapshot Configurations (page 387).

Saves the current settings of the Snapshot view to a text file. See Saving/Loading Snapshot Configurations (page 387).

programmed.
% Capture Snapshot = Performs the following steps:
Startup Trigger 1. Waits for the startup trigger condition to be met.
2. Retrieves the trace buffer contents.
3. Outputs a VCD file.
. . . . X . page isible.
(1 Configure JTAG Opens the preferences dialog with the Configure JTAG Connection Preference Page ( 190) visible
= Interface See Configuring the JTAG Connection (page 360).
3 ACE - Achronix CAD Environment - snapshot_example->impl_1 (ACTE1500ES0) - o x
File Edit Actions Window Help
| =X @Hin M E @O e ¢ a
% Snapshot Debugger 5@1 o0 | [n ,ji)‘ 20 § = B || E snapshotlog i= snapshotved % = B8
Tri Mod Singl A oo =l = =
rigger Mode ingle G ol @, e 0
Number of Sequential Triggers |3 v
Mame Value 2 »
Trigger Channel Width ® b I= counter a[7:0] 20 [a[b] c]d]le ¥ D ]2 ]8
Trigger Channels =~ counteral7] 0
== counter_a[6] 0
Channel Trigger 1 Trigger 2 Trigger 3 Signal Name () + counter_a[5] ] ‘
1 0 X X counter_a[0] — cDuntEria[d] 0 L
12 ¥ X 1 counter_a[1] o counteral3] 0 -
13 X 1 X counter_a[2] - countera2] 0 11
14 X X X counter_a[3] —counterall] 0 i ‘ | ‘ |
15 X X X counter_a[4] =~ counter_all] 0
16 x x x counter_a[3] I= counter_b[15:... 015b 1]0155]0156 0157 0156|0153 [015a [015b [015¢ [015d] 015
7 X X X counter_a[6] «~ counter b[15] D
18 X X X counter_a[7] -+~ counter_b[14] 0 v
19 X X X counter_b[0] -~ counter b[12] D v = o
20 X X X counter_b[1] v
Load Signal Names From Active Project | | Reset Signal Names Meve Up Add.. Left: 0000000340 tk | Show Times  Right: 0000000382 tk
Move Down Remove Marker: DDDOD00347 tk Cursor: 0000000340 th
» Monitor Channels
b Stimuli Waveform | File Preview|
~ Advanced Options E] Tel Console & | PEB O
Configure log and output file locations, and advanced options . . . .
-- ACE -- Achronix CAD Environment -- Version -- Build 369185 -- Date
Pre-Store 0% ~ -- (c) Copyright 28@6-2822 Achronix Semiconductor Corp. ALl rights reserved.
-- all messages logged in file C:/Users/labadmin/.achronix/ace 2822 12 8% 15 51
Trigger 1 Select INFQ: License ace-vI.@ on server cad2 (1968 of 2060 licenses available). Runnim
@) Select Using AND (O Select Using OR
cmd> restore project "C:/projects/achronix/snapshot_example/ace/snapshot_exampli
Trigger 2 Select cmd>
@ Select Using AND () Select Using OR
Trigger 3 Select
@) Select Using AND () Select Using OR o
< > < >
{ BEEERT
Figure 58 - Snapshot Debugger View Example
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Table 79 - Snapshot Debugger View Options

Trigger Conditions

Trigger Mode

Number of Sequential
Triggers

Trigger Channel Width

Channel

Trigger 1

Trigger 2

Allows selecting the trigger mode to use when the Arm Snapshot action is run.
The default trigger mode is Single:
1. Thetrigger conditions are programmed into the ACX_SNAPSHOT macro.

2. The GUI waits for a single trigger event to occur which matches those trigger conditions.
3. Asingle VCD file is recorded.

If Immediate trigger mode is selected, pressing the Arm button results in the same behavior as Single trigger mode,
except that all 3 trigger patterns are treated as "Don't Care" (X) so that the trigger event occurs as soon as the Arm
button is pressed.
If Repetitive trigger mode is selected:

1. The trigger conditions are programmed into the ACX_SNAPSHOT macro.

2. Samples are captured repetitively until the upper limit of trigger event records is reached.

When Repetitive trigger mode is selected, an additional set of repetitive trigger mode options appear allowing the
configuration of:

+ The number of sequential times Snapshot should be armed repetitively using the configured trigger conditions

« Theway in which the output VCD files are managed

Allows selecting the use of either 1, 2, or 3 sequential triggers:

1 - Trigger 2 and Trigger 3 are ignored during the match

2 - Trigger 3 is ignored during the match and Snapshot triggers when Trigger 1 is matched, followed on any
subsequent clock by a match on Trigger 2

3 - snapshot triggers after a match on Trigger 1, followed by Trigger 2, followed by Trigger 3

See Configuring the Trigger Pattern (page 367), Configuring Test Stimulus (page 372), and Configuring the Monitor
Signals (page 371).

The Snapshot debugger module can be configured to trigger channel widths of 1 to 40 channels. The Trigger Channel
Width must be set to the value that corresponds with the configured Snapshot RTL instantiation. The trigger width is
automatically extracted from the user design and saved in the generated names . snapshot file, which can be
loaded and edited.

The trigger channel number connected to the Snapshot Debugger core.

Sets the Trigger 1 value for each channel. Valid options are:
X - don't care

R - rising edge

F - falling edge

0-level0

1-levell

See Configuring the Trigger Pattern (page 367).

Sets the trigger 2 value for each channel. Valid options are:
X -don'tcare

R -rising edge

F - falling edge

0-level 0

1-levell

This column is only editable if 2 or 3 triggers are selected. See Configuring the Trigger Pattern (page 367).
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Trigger 3

Signal Name

Load Signal Names From
Active Project

Reset Signal Names

Repetitive Trigger Settings

Record Limit

VCD Record Limit

Overwrite VCD File

Monitor Channels

Monitor Channel Width

Number of Samples

Channel

Sets the trigger 3 value for each channel. Valid options are:

X - don't care

R - rising edge

F - falling edge

0-level 0

1-levell

This column is only editable if 3 triggers are selected. See Configuring the Trigger Pattern (page 367).

Sets the user-defined name for the trigger channel. This signal name is automatically extracted from the user design
and saved in the generated names . snapshot file, which can be loaded and edited.

When clicked, loads the names . snapshot file generated during design preparation (the Run Prepare flow step),
which renames all signals with their project-specific names and loads other harvested project-specific settings.

When clicked, renames all signals back to their default names, which is "signal" with a suffix corresponding to the
channel number.

The repetitive trigger Record Limit setting determines how many times (number of records) the GUI repeatedly Arms
the Snapshot debugger and captures samples. This may be set to automatically run Snapshot up to 128 times.

Determines how many repetitively triggered Snapshot records to capture in a single VCD file. Essentially
concatenates the VCD files from consecutive runs of Snapshot (records) into a single VCD file. The VCD file waveform
contains a set of virtual signals to indicate the system timestamp at which each Snapshot record was captured. Up to
10 Snapshot records may be concatenated in a single VCD file.

When selected, the VCD Waveform File name specified in the Advanced Options section is used to store the output
VCD file. The file is overwritten with the new VCD file each time the VCD record limit is reached. If not selected,
multiple VCD files are written out and a unique VCD record number is added to the VCD Waveform File name
specified in the Advanced Options section for each VCD.

For example, if the Record Limit is set to 8, the VCD Record Limit is set to 2, and the VCD Waveform file path setto "./
snapshot.ved", Snapshot outputs 4 VCD files:

1. "./snapshotl.vcd"
2. "./snapshot2.vcd"
3. "./snapshot3.vcd"
4. "./snapshot4.vcd"

Each file contains 2 Snapshot capture records.

The Snapshot debugger module can be configured to monitor channel widths of 1 to 4087 channels. The Monitor
Channel Width must be set to the value that corresponds with the parameterized Snapshot RTL instantiation. The
monitor width is automatically extracted from the user design and saved in the generated names . snapshot file,
which can be loaded and edited.

The Snapshot debugger module can be configured to capture between 512 and 16384 samples. The Number of
Samples must be set to the value that corresponds with the parameterized Snapshot RTL instantiation. The number
of samples is automatically extracted from the user design and saved in the generated names . snapshot file,
which can be loaded and edited.

The monitor channel number connected to the Snapshot Debugger core.
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Signal Name

Load Signal Names From

Active Project

Reset Signal Names

Stimuli

Stimuli Channel Width

Channel

Value

Signal Name

Advanced Options

Pre-Store

Trigger 1 Select

Trigger 2 Select

Trigger 3 Select

Frequency (MHz)

Sets the user-defined name for the monitor channel. This signal name is automatically extracted from the user
design and saved in the generated names . snapshot file, which can be loaded and edited. This signal name is used
in the VCD file waveform output.

When clicked, loads the names . snapshot file generated during design preparation (the Run Prepare flow step),
which renames all signals with their project-specific names and loads other harvested project-specific settings.

When clicked, renames all signals back to their default names, which are "signal" with a suffix corresponding to the
channel number.

The Snapshot debugger module can be configured to stimuli channel widths of 0 (no stimuli) to 512 channels. The
Stimuli Channel Width must be set to the value that corresponds with the parameterized Snapshot RTL instantiation.
The stimuli width is automatically extracted from the user design and saved in the generated names . snapshot
file, which can be loaded and edited.

The stimuli channel number connected to the Snapshot Debugger core.

The value to drive out on this stimuli channel ARM_DELAY cycles before Snapshot is Armed (when the Arm button is
pressed).

Sets the user-defined name for the stimuli channel. This signal name is automatically extracted from the user design
and saved in the generated names . snapshot file, which can be loaded and edited.

Controls the ratio of samples collected before and after the trigger. See Configuring Advanced Options (page 374).

When set to Select Using AND, Snapshot ANDs the values within the active Trigger to determine a match. This
setting indicates that ALL signal values not masked must match the specified pattern in order to generate a trigger
match event.

When set to Select Using OR, Snapshot ORs the values within the active Trigger to determine a match. This setting
indicates the trigger match event is generated if ANY of the non-masked signal values match the specified pattern.
See Configuring the Trigger Pattern (page 367).

When set to Select Using AND, Snapshot ANDs the values within the active Trigger to determine a match. This
setting indicates that ALL signal values not masked must match the specified pattern in order to generate a trigger
match event.

When set to Select Using OR, Snapshot ORs the values within the active Trigger to determine a match. This setting
indicates the trigger match event is generated if ANY of the non-masked signal values match the specified pattern.
See Configuring the Trigger Pattern (page 367).

When set to Select Using AND, Snapshot ANDs the values within the active Trigger to determine a match. This
setting indicates that ALL signal values not masked must match the specified pattern in order to generate a trigger
match event.

When set to Select Using OR, Snapshot ORs the values within the active Trigger to determine a match. This setting
indicates the trigger match event is generated if ANY of the non-masked signal values match the specified pattern.
See Configuring the Trigger Pattern (page 367).

Must be configured to match the the user_clk timing constraint set in the SDC file of the design being debugged.
This is automatically set according to the values captured in the names . snapshot file when an active
implementation is available.

See Configuring Advanced Options (page 374).
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(Only relevant when the log and VCD file paths provided are relative paths, not absolute paths.) Chooses whether the
Log File and Waveform File paths are understood to be relative to the Active Project directory or to the Working
Directory. (When using the GUI, the working directory corresponds to the pwd according to the Tcl interpreter.)

See Configuring Advanced Options (page 374).

File Paths Relative To

File name for the Snapshot log file, where raw Snapshot output (including warning and error messages) is logged.
The default file name and path can be overwritten, and the accompanying Browse button may be used to
graphically navigate to the desired directory or file.

See Configuring Advanced Options (page 374).

Log File

File name for the Snapshot VCD waveform output file, where the Snapshot sampled values (the trace buffer) is
stored. The default file name and path can be overwritten, and the accompanying Browse button may be used to
graphically navigate to the desired directory or file.

See Configuring Advanced Options (page 374).

Waveform File

This is the same as the (% ) Capture Snapshot Startup Trigger button in the view toolbar.

Startup Trigger
See Collecting Samples of the User Design (page 376).

Arm This is the same as the ( ﬁ ) Arm Snapshot button in the view toolbar.
See Collecting Samples of the User Design (page 376).

Cancel This is the same as the ( ) Cancel Snapshot button in the view toolbar.

See Collecting Samples of the User Design (page 376).

Tcl Console View

The Tcl Console view provides an interactive Tcl console for ACE. All user interactions that change design and
project data go through the Tcl command interface, including all commands executed while in the GUI. From the Tcl
Console view, executed commands and their information are displayed, including any warning and error messages.
The Tcl console can also be used interactively by typing Tcl commands directly into the console to manipulate
projects or the current design.

The following highlights are used:

Bold Green - valid ACE commands.
Blue Text - informational messages.
Yellow Text - warning messages.
Red Text - error messages.

The Tcl Console view consists of two main areas: a "readout” area at the top, and an "entry" area at the bottom.

- When the cursor is in the entry area, the up and down arrow keys can be used to move forward and backward
through the history of recently-issued commands.

- When typing in a command or file path, pressing the TAB key causes an auto-completion window to pop up. The
up and down arrow keys can be used to move through entries in the content-assist list. Pressing Enter chooses
the selected entry in the list. Entries in the list may also be chosen with the mouse.

- When the focus is in the entry area:

> Pressing ESCAPE clears the currently entered command text. If there is no command text in the entry
area, pressing ESCAPE clears any row selection from the readout area.
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o Pressing CTRL+V pastes the contents of the system clipboard into the entry area.

> Pressing CTRL+SPACE jumps into the multi-line entry dialog, useful to execute more complicated Tcl
commands.

- When the focus is in the multi-line entry dialog, Pressing ALT+UP ARROW and ALT+DOWN ARROW can be
used to move forward and backward through the history of recently-used commands.

- When the focus is in the readout area:
> Pressing ESCAPE moves the focus to the entry area.
o Pressing CTRL+C copies the contents of the currently selected row(s) to the system clipboard.
o Pressing CTRL+V pastes the contents of the system clipboard into the entry area.

> Pressing CTRL+F performs a "find" operation. A dialog appears to permit searching through all of the text in
the readout area.

o Typing characters other than navigation keys (arrows, home, end, page up, page down, etc.) moves the
focus to the readout area.

- When the cursor is anywhere over the readout or entry areas, CTRL+MOUSEWHEEL can be used to quickly
increase or decrease the size of the font.

The colors of all the different elements of the view can be configured by selecting the Configure View... action and
choosing Colors and Fonts.

By default, the Tcl Console view is included in all perspectives (page 6). If it is not visible, add it with Window — Show
View — Tcl Console.

For more details, see Using the Tcl Console (page 332), check the available preferences on the Tcl Console View
Preference Page (page 216), and see the available commands in the Tcl Command Reference (page 580).
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) Tcl Console X | Bl @& &E § = O
GUIProfiling: Clock Nets data read in cputime 8.00 seconds (usertime 0.80 seconds systemtime 8.80 seconds) clocktime 0,00 seconds
GUIProfiling: Clock Nets data parsed in cputime 0.00 seconds (usertime 0.00 seconds systemtime 0.00 seconds) clocktime 0.00 seconds
Transmitting placement visvalization data...
GUIProfiling: Placement data read/parsed in cputime 0.00 seconds (usertime B.00 seconds systemtime 0.00 seconds) clocktime 0.08 seconds
Completed transmitting placement visualization data
Profile SendPlacementData Tcpu 49/+0(0+0) Twck 1:18:47/+0 Mpk 4340/+8.0 Mcur 4134/+0.0
Transmitting routing visualization data...
GUIProfiling: Routing data read/parsed in cputime 0.80 seconds (usertime 0.80 seconds systemtime 0.00 seconds) clocktime 0.01 seconds
Completed transmitting routing visuvalization data
Profile SendRoutingData Tcpu 49/+8(8+8) Twck 1:18:47/+8 Mpk 4340/+0.8 Mcur 4134/+0.0
cmd> message -error "This is what an error looks like"
This is what an error looks like
cmd> message -warning "This is what a warning looks Llike"
This is what a warning looks like
cmd> message -info “This is what an info message looks Llike" I
This is what an info message looks like

e

cmd> . ' ™
[ mem_dump :ce::message” : This command prints a status message to the console and the log -
ile.
mem.set <msg> : The message to be printed.
messade [-file <string>]  :The TCL channel to use - if set and not 'none’, only print the
move_project_constraints message to the file.
move_project_netlists [-info] : Make this message an informational message.
move_praject_source_file [-warning] : Make this message a warning message.
moveirelativei aths - [-error] : Make this message an error message.
- -P [-none] : Make this message a none message (no prefix).

Figure 59 - Tcl Console View Example

Table 80 - Tcl Console View Actions

Action Description

[

Find... Find instances of specified text in the readout area.

Eﬁ When enabled, the readout area does not automatically scroll as new lines
Scroll Lock
are added.
@ Toggle Info Messages Toggles the display of info messages in the readout area.
5y Toggle Warning Messages Toggles the display of warning messages in the readout area.
Exe Clear Console Clears the readout area.
Open Log File Opens the log file on disk in the ACE editor area.
§ Configure view Opens the Configure View... menu item.
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Action Description
E"| Multi-line entry Opens the multi-line entry dialog.
When one or more lines are selected in the readout area, displays the lines
View entire line in a floating dialog including a "word wrap" toggle to assist with very-long-
lines.

& Warning!
When Tcl command return values are displayed in the Tcl Console, any long returned values are visually

truncated to 500 characters in the console. The actual returned value is not truncated, only the visual
representation in the console. Thus, scripts using long return values still behave properly.

Right-click anywhere in the readout area to access a context menu of actions.

ETC|COI’ISO|€><| | E|[OalkE 8§ =0
FrotrllLe SendULOCKUOmMalns Icpu o8/+U(U+U) [WCK 1:5UIbd4/+U MPK 4354/+0.U Mcur 5759/+0.U0

GUIProfiling: Clock Nets data read in cputime 0.00 seconds (usertime 0.00 seconds systemtime B.00 seconds) clocktime B.C

GUIProfiling: Clock Nets data parsed in [y—*"~=- 7 7" ----- t- fo---*“mg @.00 seconds s
% Find...

ystemtime 0.00 seconds) clocktime €

Transmitting placement visuvalization data
GUIProfiling: Placement data read/parsed Ef Scroll Lock 'rtime 0.00 seconds systemtime ©.080 seconds) clockti
Completed transmitting placement visualiz @ Toggle info messages

Profile SendPlacementData Tcpu 58/+0(8+8) & Toggle warning messages 1.8 Mcur 3755/+08.0

Transmitting routing visuvalization data.. 5 Clear Consola

GUIProfiling: Routing data read/parsed in g Open Log File :ime 0.00 seconds systemtime 0.08 seconds) clocktime
Completed transmitting routing visvalizat

View Entire Line
Profile SendRoutingData Tcpu 58/+0(0+8) T _ . I Mcur 3755/+08.1
2 Copy
|
cmd> % Configure View... | =
Figure 60 - Readout Area Context Menu Example
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Dialogs

Several dialogs are used within ACE. These dialogs are typically shown in response to specific menu choices or
button clicks.

Add Signals to Waveform Viewer Dialog

The Add Signals to Waveform Viewer dialog appears when the Add... button is clicked in the VCD Waveform
editor (page 11).

This dialog allows:

1. Making signals visible which were previously hidden by clicking the Remove button in the VCD Waveform
editor.

2. Adding duplicates of already-shown signals to the table and waveform.

The choice of which rows (if any) are selected in the VCD Waveform editor signal value table when the Add button is
pressed affects where the to-be-added signals appear in the signal values table. The signals chosen in the dialog are
added or inserted using the Append and Insert buttons. When the dialog Insert button is pressed, signals chosen in
the dialog are inserted above the first row currently selected in the VCD signal value table, or at the top of the table if
no rows are currently selected. Alternatively, when the Append button is pressed, signals are added to the bottom of
the table, regardless of which rows are selected. Remember that the Move Up and Move Down buttons on the VCD
Waveform editor may be used to move the added/inserted signals to a different location in the table after this dialog
is closed.

(8 Add Signals to Waveform Viewer (%]

=— gignal12

Ll ignal 13

=— gignal 14

() select from All Signals
{(*) Select from Hidden Signals

l Append H Insert H Cloze

Figure 61 - Add Signals to Waveform Viewer Dialog Example
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The majority of the dialog is taken up by an area listing the signals. The listed signals are filtered depending upon the
radio-button currently selected in the dialog.

Table 81 - Add Signals to Waveform Viewer Dialog Actions

“

Causes the list to be populated with all signals contained in the current
VCD file.

Select from All Signals

Causes the list to be populated with all signals found in the VCD file
which are currently hidden (includes signals removed from the VCD

Select from Hidden Signals Waveform editor signal table). If no signals are currently hidden, the list
of hidden signals is empty. When collapsed, the bits of buses are not
considered hidden, and thus do not appear in this listing.

Appends the currently-selected signal to the bottom of the VCD

®
Append Waveform editor signal table.

Inserts the signal(s) currently selected in the dialog immediately above
the signal currently selected in the VCD Waveform editor signal table. If

Insert &y no signal was selected when the Add... button was pressed to open this
dialog, the signal selected in the dialog is inserted at the top of the VCD
Waveform editor signal table.

Close Closes the dialog.

Table Notes

1. The Append and Insert buttons have the following characteristics:

> Each button may be clicked multiple times for a given signal, adding the signal selected in the dialog
list to the VCD Waveform editor signal table multiple times.

> The buttons are disabled if no signal is currently selected in the dialog signal list.

> |f either button is used to un-hide a previously-hidden signal, the signal is removed from the list of
hidden signals (if that filter is active) since it is no longer considered hidden.

There are also some icons used by content displayed in the dialog signal list as shown in the following table.

Table 82 - Add Signals to Waveform Viewer Dialog Icons

“

— Signal
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“

I= Bus

(@ Note

The dialog does not show individual bus bits, so the bus bit icon is not used.

Add Source Files Dialogs

There a several categories of source files (page 224) that can be added to the ACE project. Under the parent ( é’}] Add
Project Source Files action, there are category-specific actions to add files to each category. Each category has its
own dialog as shown in the following examples.

After selecting the files to add, click Open (in Windows) or OK (in Linux) to add them to the project.

Add IP Configuration Files Dialog

The Add IP Configuration Files dialog browses for IP Configuration (. acx1ip) source files (page 224) to add to the
selected project (page 222).

@Add IP Configuration Files to "quickstart_canary” X
<« - 4 <« ACTt1500 > src » acxip v O Search acxip »p
Organize ¥ New folder =~ M @

quickstart . Name

ACD5SCO103R0 u quickstart_clock_io_bank_AC7t1500.acxip

AC055CO104R0 Q{ quickstart_gpio_bank_AC7t1500.acxip
ACO5SCO105R0 L_:{ quickstart_pll_AC7t1500.acxip

ACO5SC0201RO
ACOSSE16A0034R0

ACTt800ESO
ACTt1450 I s
File name: ' quickstart_clock_io_bank_AC7t1500 ~ | *acxip v

Figure 62 - Add IP Configuration Files Dialog Example

Add RTL Files Dialog

The Add RTL Files dialog browses for Verilog and VHDL RTL (. v, .sv, .vhd, and . vhd1) source files (page 224) to
add to the selected project (page 222).
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@ Add RTL Files to "quickstart_canary”
<« v <« AC20SE16A0012R0 » src » rtl
Organize ¥ New folder

src

constraints

rtl

syn

th
Python27
Recovery
tarmn

File name:

v O Search rtl

~

Name

T
I._A{ counterv

w quickstarty

~ *vhd;* vhdl;* v;* sv

Cancel

Figure 63 - Add RTL Files Dialog Example

Add Synthesis Constraint Files Dialog

The Add Synthesis Constraint Files dialog browses for Synthesis constraints (. fdc, .sdc, and .scf) source

files (page 224) to add to the selected project (page 222).

@ Add Synthesis Constraint Files to "quickstart_canary”
< A <« src > constraints

Organize ~ New folder
Project Space Test
AC20SC3AA0038RO
AC20SE16A0012R0
src
constraints
rtl
syn

tb

File name: ' quickstart.sdc

v 0 Search constraints
= =

Name

[._3{ quickstart.sdc

v *fdg*.sde*scf

X

r

m @

Cancel

Figure 64 - Add Synthesis Constraint Files Dialog Example

Add Place and Route Constraint Files Dialog

The Add Place and Route Constraint Files dialog browses for Place and Route constraints (. pdc, . sdc, .prt, .scf,
.xm1l, and . hex) source files (page 224) to add to the selected project (page 222).
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@ Add Place and Route Constraint Files to "quickstart_canary” X
i v 4 <« sr¢ » constraints v O Search constraints r
Organize ¥  New folder =~ m @
v Project Space Test . Name
AC20SC3AA0038R0O g quickstart pdc
v || AC20SE16A0012R0 & quickstartsde
v src

constraints
rtl
syn

tb

File name: v *pdc*tsdcr.prt*scfi*xml*hex  ~

Figure 65 - Add Place and Route Constraint Files Dialog Example

Add Place and Route Netlist Files Dialog

The Add Place and Route Netlist Files dialog browses for source Place and Route Netlist (. vm and . vma) source
files (page 224) to add to the selected project (page 222).

@ Add Place and Route Netlist Files to "quickstart_canary” X
&« v p <« src > syn v O Search syn »p
Organize ¥ New folder =~ [ @
AC20SC3AA0038RO . Name
AC20SE16A0012R0

|| quickstartvma
src

constraints
rtl
syn
tb
Python27 - N

File name:  quickstartvma v *vma*vm v

Figure 66 - Add Place and Route Netlist Files Dialog Example

Add Simulation Testbench Files Dialog

The Add Simulation Testbench Files dialog browses for source Simulation Testbench (.v, . sv, .vhd, .vhd1, . f,
.txt, .dat,and .mem) source files (page 224) to add to the selected project (page 222).
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@ Add Simulation Testbench Files to "quickstart_canary” X
4 « src > th v O Search tb L
Organize ¥ New folder =~ [ 9
Project Space Test . Name
AC20SC3AAOD38RO & th_quickstarty

AC20SE16A0012R0
src
constraints
rtl
syn

tb v < >

File name: tb_quickstartyv v *vhd:*vhdl*v;*sv;* £* txt;* dat;*. ~

cance'

Figure 67 - Add Simulation Testbench Files Dialog Example
See also: Adding Source Files (page 297) and Adding Configuration Files to a Project (page 339).

Assign Bussed Signal Names Dialog

The Assign Bussed Signal Names dialog wizard allows the assigning multiple signal names from the SnapShot
Debugger view (page 137) "Monitor Channels", "Trigger Channels", or "Stimuli Channels" tables using bus notation.
After configuring the bus in the dialog, the bus name and indices are propagated to all the selected signals, changing
the signal names appropriately. Monitor channel signal names are then used in the Snapshot sampled output, visible
in the VCD Waveform editor (page 11).

() Note

This dialog is only useful when creating a Snapshot configuration from scratch. Typically, this dialog is not

needed since ACE automatically outputs all signal names from the user design into the names. snapshot
file as part of the normal ACE place and route flow.
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Assign Bussed Signal Names

Bus Name Assignment

This wizard allows you to automatically configure
the signal name with bus notation in the selected

Signal Mame | bus

Width |

Starting Index | ]

() Decending Order

@

l

Einish l [ Cancel

Figure 68 - Assign Bussed Signal Names Dialog Example

Table 83 - Assign Bussed Signal Names Dialog Options

“

Signal Name

Width

Starting Index

The desired name of the bus.

The width (in bits) of the bus. This value is not editable. It reflects the
number of signals which were selected from the table in the Snapshot
Debugger view (page 137).

The desired starting index of the bus, sometimes also called the offset

into the bus.

When selected, the bus indices start at Starting Index and increment

Ascending Order Width times.
. When selected, the bus indices start at Starting Index and decrement

Descending Order . )
Width times.

Finish Accepts the specified bus configuration, closes the dialog, and applies the
changes to the SnapShot Debugger view (page 137) table.

Cancel Discards the specified bus configuration and closes the dialog. No
changes are applied to the SnapShot Debugger view (page 137) table.
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Assign Bussed Values Dialog

The Assign Bussed Values Dialog allows assigning a value to multiple signals from the SnapShot Debugger view (page

137) "Trigger Channels" or "Stimuli Channels" tables as a bus. After configuring the bus in the dialog, the values of

each signal are propagated to all of the selected signals in the SnapShot Debugger View (page 137). Two methods are
available to launch this dialog allowing bus value assignments:

Method 1

1. Click to select a single row in the SnapShot Debugger View (page 137) table which has a bussed signal name (i.e.,

Timit_a[2]).

2. Right click to edit the Value by Bus.

This method automatically finds all other bits in the bus with the same signal name (e.g., Limit_a[0],
Timit_a[1], Limit_A[2], etc.) and opens the dialog to allow editing of the entire bus of signals.

-

Assign Bussed Values

B |- |

Bus Value Assignment

This wizard allows you to automatically configure
the value of a bussed signal.

10100011

a3

Yalue

Signal Mame
lirnit_a[0]
lirmit_a[1]
lirmit_a[2]
limit_a[3]
lirmit_a[4]
lirmit_a[5]
lirmit_a[6]
limit_a[7]

Binary Value
Hex Value
Decirnal Value 163
Bit
0 1
1 1
2 ]
3 a
4 1]
5 1
5} ]
7 1
@

Finish

J

Cancel

Figure 69 - Value By Bus Assignment Example
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Method 2

1. Hold CTRL or SHIFT and click to select multiple rows in the SnapShot Debugger View (page 137) table.
2. Right-click to edit the Value by Selection.
This method opens the dialog to allow editing all of the selected signals as a bussed value.

s ™
{.7| Assign Bussed Values uﬂlﬂj

Bus Value Assignment

This wizard allows you to automatically configure
the value of a bussed signal.

Binary Value  X1ROF
Hex Value i

Decirnal Value 7

Bit Value Signal Mame

0 F reset_n

1 ] stimuli_valid

2 R arm

3 1 lirmit_a[0]

4 X lirmit_a[1]

@ [ Finizh ] [ Cancel

Figure 70 - Bus Value By Selection Assignment Example

See also: Configuring the Trigger Pattern (page 367).
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Table 84 - Assign Bussed Values Dialog Options

“

The desired value for the bus in binary. Valid values for each bit for Trigger
Channels are X (don't care), R (rising edge), F (falling edge), 1 (level 1), and 0

Binary Value (level 0). Valid values for each bit for Stimuli Channels are 1 (level 1), and 0
(level 0). The right-most bit corresponds to bit O in the table of signal
names, and the left-most bit corresponds to the MSb in the table.

The desired value for the bus in hexadecimal. This field is only capable of
Hex Value representing level (1 or 0) values for each channel. X (don't care), R (rising
edge), and F (falling edge) binary values result in a "?" character in this field.

The desired value for the bus in decimal. This field is only capable of
Decimal Value representing level (1 or 0) values for each channel. X (don't care), R (rising
edge), and F (falling edge) binary values result in a "?" character in this field.

Bit The bit offset into the bus value being edited.

Value The bit value at the bit offset into the bus value being edited.

Signal Name The signal name at the bit offset into the bus value being edited.

Finish Accepts the specified bus gonfiguration, closes the qialog, and applies the
changes to the corresponding SnapShot Debugger view (page 137) table.

Cancel Discards the specified bus configuration and closes the dialog. No changes

are applied to the corresponding SnapShot Debugger view (page 137) table.

Configure Clock Pre-Routes Dialog

The Configure Clock Pre-Routes dialog allows the creation of new clock pre-route constraints.

This dialog appears after the Configure Clock Pre-Routes... action is selected from a context menu in the Clock
Regions view (page 23), Clusters view (page 28), Partitions view (page 107), or Placement Regions view (page 110).
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© Configure Clock Pre-Routes

Clusters:

LOGIC_CLUSTER_0_5
LOGIC_CLUSTER_0_6
LOGIC_CLUSTER_0_7

Clock Pre-Routes:

Net Name

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

i_clk_ipin_net o o ooooooooooooo o

i_clk_pr_1_ipin_net O O O O O O O O O O O O O O O

i_reset_n_pr_1_ipin_net O O O Od O O O O O O O Od O Od O
Add Net: Enter the name of an existing net o

| OK Cancel

Figure 71 - Configure Clock Pre-Routes Dialog Example

Table 85 - Configure Clock Pre-Routes Dialog Options

m

Clock Regions/Clusters/ . . .
Partitions/Placement Regions A list of the targets to which pre-route table changes are to be applied.

Net Name Each row in the table contains the name of a net to be constrained.
Each numbered column represents a numbered clock track. Checking a cell in the
Numbered columns . : .
table constrains the given net to the given clock track.
Add Net Type the name of any net in the design into the text field, press ENTER or click the
e

(E:“ ) Add button to add that net to the table.

The table in this dialog uses background colors to indicate the actions performed since the dialog appeared:

- Ared background indicates that a check box was removed. Red cells indicate that one or
more remove_clock_preroute commands are to be issued if the OK button is clicked.
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- A green background indicates that a check box was added. Green cells indicate that one or
more add_clock_preroute commands are to be issued if the OK button is clicked.

- A purple background indicates that a check box exists somewhere in the given clock track column. Only one net

at a time may be associated with any clock track. Checking any cell in the table automatically unchecks all other
cells in that column.

- Hovering over a green or red cell shows the add_clock_preroute or remove_clock_preroute
commands to be issued for that row in the table when the OK button is clicked.

(@ Note

If some, but not all, targets have a given net associated with a given clock track, all targets can be assigned
that net/clock track association by unchecking and then re-checking the appropriate check box. When the
dialog was first shown, the check box had a purple background. After unchecking and then re-checking, the

box has a green background to indicate that new add_clock_preroute commands are to be executed to
cover any additional targets.

For example, in the following example, the previous example was changed as follows:
- (i_reset_n_pr_1_1ipin_net:1)was clicked, unchecking it
- (i_clk_ipin_net:2) was clicked, checking it and automatically unchecking (i _clk_pr_1_1ipin_net:2)
- (Ai_clk_pr_1_1ipin_net:4,5,6) were all clicked, checking them
© Configure Clock Pre-Routes O X

Clusters:

LOGIC_CLUSTER_0_5
LOGIC_CLUSTER_0_6
LOGIC_CLUSTER_0_7

Clock Pre-Routes:
Net Name
i_clk_ipin_net

0 11 12 13 14 15
O oo oo o
O 0o o o g o

— o~ =

7

O

i_clk_pr_1_ipin_net O
i_reset_n_pr_1_ipin_net

od®~

8
O
O

oone
ooa-
OO0dw
org -
180 w
180 @
100w«

—

add_clock_preroute i_clk_pr_1_ipin_net {4 56 } -clusters { LOGIC_CLUSTER_0_5
LOGIC_CLUSTER_0_6 LOGIC_CLUSTER_0_7}

Add Net: Enter the name of an existing net

lﬂ:

| OK Cancel

Figure 72 - Configure Clock Pre-Routes Dialog Update Indicators
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Create a New Constraints File Dialog

The Create a New Constraints File dialog easily creates a new, empty constraints file and optionally adds it to the
currently active project. The dialog is available in all perspectives, and can be accessed by selecting File - New —
SDC Constraints File....

[® Create a New Constraints File [~ [E]x)

New Constraints File

This wizard allows you to create a new SDC Constraints file on the file
gystem, open it for editing, and add it to your project.

Directory: | C:foutputface_projectsftiming_test | [Bru:uwse... ]

File name: | new_1.sdc |

Add to active project

@ [ Einish H Cancel

Figure 73 - Create a New Constraints File Dialog Example

The dialog allows typing the file destination Directory, or selecting it graphically using the Browse... button. The
Directory name provided must already exist. If selected, the Browse... button displays a Directory Selection dialog,
which also allows creating a new directory and then selecting it.

The File Name must be unique — a file with that name must not already exist in the destination Directory.

If there is currently an active project in ACE, the Add to active project checkbox is enabled and checked by default.
If there is no project active, the checkbox is disabled and deselected.

When Finish is selected, the text file is created, and a text editor (page 10) is opened in ACE for the new text file.

(@ Note

This dialog may be used to create PDC files as well as SDC files. Simply use . pdc instead of . sdc for the
file extension.
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Create a New Flow Step dialog

The Create a New Flow Step dialog (available from the Flow view (page 53)) allows creating a custom step to add to the
flow.

© Create a New Flow Step O X

Custom Flow Step Creation

A custom flow step can be created to perform user-defined actions in the context of the flow.

Flow Step ID: custom_step_1

Label: Custom User Step

Parent: Prepare

Run after: Run Estimated Timing Analysis v
TCL Command:

Description:

Required:

@ “ Cancel

Figure 74 - Create a New Flow Step Dialog Example

Table 86 - Create a New Flow Step Options

“

Flow Step ID A unique ID for the new flow step.

Label The label to appear in ACE.

Parent The parent flow step. Leave blank to create a new "top level" flow step.
Name of the flow step after which the new step should be run. Leave

Run after nee
blank to create a new "first" flow step.

Tcl Command The Tcl command to run for the new flow step.

Description A description of the new step to be displayed in a tool tip when the cursor

hovers over the step in the Flow view (page 53).
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“

Required Checked if this step must always be run, cleared if the step is optional.

See also: create_flow_step (page 621), Custom Flow Steps (page 330), and ACE_INIT_SCRIPT (page 284)under Running
ACE (page 282)

Create a New Text File Dialog

The Create a New Text File dialog simply allows creating a new text file and opening the file in the ACE text editor in a
single action. The dialog is available in all Perspectives (page 6), and can be selected via File -~ New — Text File.

[ Create a New Text File - E]&x]

New Text File

This wizard allows you to create a new text file on the file system
and open it for editing,

Directary: | c:f | [Brnwse... ]

File name: | new_1.txt |

@ [ Finish l [ Cancel

Figure 75 - Create a New Text File Dialog Example

The dialog allows typing the file destination directory, or selecting it graphically using the Browse... button. The
Directory name provided must already exist. If selected, the Browse... button displays a Directory Selection dialog,
which also allows creating a new directory and then selecting it.

The File name must be unique — a file with that name must not already exist in the destination Directory.

When Finish is selected, the text file is created, and the ACE text editor (page 10) is opened for the new text file.

Create a SecureShare Zip File Dialog

The Create a SecureShare ZIP File dialog allows choosing or refining the contents of a SecureShare file, which is
then zipped and placed in the chosen directory, ready for delivery to Achronix Technical Support at https://

support.achronix.com/hc/en-us/. By default, the ZIP file contains all of the important details of the design,
enabling Achronix support engineers to examine the design and all output files created during the ACE flow.

Optionally, files may be removed from the default lists of chosen files if it is preferred that those files are not sent to
Achronix. In addition, the information may be optionally encrypted in the SecureShare ZIP file.
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There are presently three main sections of information in the dialog:
1. The Configuration section
2. The ACE input files section
3. The ACE output files section

More sections are planned to appear in future ACE releases, covering additional support categories, such as
synthesis.

This dialog is accessed by selecting Help — Start SecureShare, or by using the keyboard shortcut Ctrl + Alt + Shift
+ 8. When the dialog is shown, it is completely populated by default based upon information gathered from the
Active Project and Implementation (page 229). See also Using the ACE SecureShare Tool to Create a Support Zip

File (page 476).

Configuration

Create a SecureShare zip file

SecureShare

Choose which files to include in the SecureShare zip file,
which can then be sent to Achronix technical support.

Configure SecureShare
Path to zip file (to be generated):

/home/exampleuser/exampleproj/exampleproj_SecureShare_2021_05_18.zip Browse

| Encrypt included files

+ ACE input files

@ Cancel Create SecureShare zip file

Figure 76 - Create A SecureShare ZIP File Dialog
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Table 87 - Create A SecureShare ZIP File Options

“

This is the SecureShare file to be generated by ACE when the Finish
button is clicked.
By default, the ZIP file is written to the output subdirectory of the
active implementation, with the file name being the design name as a
Path to ZIP file (to be generated) prefix, followed by "SecureShare", then a suffix comprised of the date
the file is generated. For example,
<active_impl_output_directory>/
<active_project_name>_SecureShare_<yyyy>_<mm>_<dd>
.Zip.

Defaults to false/unchecked. When checked, the ZIP file (above) is
Encrypt included files encrypted, and placed in an additional file with the
extension .zip.encrypted.

ACE Input Files

Each file category (other than the project file) can hold an arbitrary number of files. Files can be added to (or
removed from) any of these categories as desired. Clicking any Add button pops up a file selection dialog which
defaults to the correct file extensions for filtering and allows choosing one or more files to be added to the
associated file list.

() Note
Be aware that every file selection dialog also allows setting the file extension filter to "*.*", allowing any
filename to be chosen.

Selecting one or more files from a file list category enables the associated Remove button which, when clicked,
removes the selected files from the list.
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= ACE input files

Netlists, constraints, acxpr] project files, acxip IP files, and any other files that act as inputs to ACE. Many of these might serve a dual
purpose as synthesis output files.

Include project file (*.acxprj)

‘ C\-example- \projects\rel-v8.3\guickstart_example\guickstart_example.acxprj Browse

Include netlist source files
Chsrc\winTyrel-v8.3\doc\examples\quickstart\ACTt1500ESO\quickstartvma Add

Remove

Include constraint files

Chsrc\win1yrel-v8.3\doc\examples\quickstart\ACTt1500ESO\quickstart.pdc Add
Chsrc\winT\rel-v8.3\doc\examples\guickstart\AC7t1500ESO\guickstart.sdc
Chsrc\win1yrel-v8.3\doc\examples\quickstart\ACTt1500ESO\quickstart_ioring_util.xml Remove

Include acxip files

Add

Remove

Include ather

Add

Remove

Figure 77 - ACE Input Files Dialog Example

Table 88 - SecureShare Input File Categories

FerjeCt f|le Defaults to the . acxprj file for the active project.
(*.acxprj)
Netlist source files  Defaults to all the netlist source files (* . v, x . vm, * . vma, * . sv, * . vhd1) found within the active project.

Defaults to all the enabled constraint files (x . hex, x . pdc, x. prt, *.scf, x.sdc, x. xm1) for the active implementation

int files (1)
Constraint files within the active project.

*.acxip files Defaults to all of the . acx1p files found within the active project.

Other Defaults to empty. Allows the addition of any other arbitrary ACE input files which are not covered by the earlier categories.

@ Table Notes

1. Constraint files within the active project which are not part of the active implementation are not included by default.
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ACE Output Files

Similar to input files, each output file category (other than the project file) can hold an arbitrary number of files. Add
files to (or remove files from) any of these categories as desired. Clicking any Add button pops up a file selection
dialog which defaults to the correct file extensions for filtering and allows choosing one or more files to be added to
the associated file list.

(@ Note
Be aware that every file selection dialog also allows setting the file extension filter to "*.*", allowing any
filename to be chosen.

Selecting one or more files from a file list category enables the associated Remove button which, when clicked,
removes the selected files from the list.
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= ACE output files

All files generated by ACE as output, including acxip-generated RTL, logs, reports, acxdb files, generated netlists, bitstreams, and

potential debug output.

Include log files

C\-example- \praojects\rel-v8.3\quickstart_example\impl_14log\impl.log
C\Users\-example- \.achronix\ace_2020_12_03_18_35_01.log
C\Users\-example- \.achronix\rim_diagnostics.log

C\Users\-example- \.achronix\workspace_8.3\e4 2018_12\ metadata\.log

Include reports

C\-example- \projects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_checker_post_import.log
C:\-example- \praojects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_checker post prepare.log
C\-example- \projects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_clocks_prepared.html
Ch-example- \projects\rel-v8.3\quickstart_example\impl_1\reportsiquickstart_clocks_prepared.txt

C\-example- \projects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_linefile_prepared.txt

C\-example- \projects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_pins_prepared.html

C\-example- \projects\rel-v8.3\quickstart_example\impl_1\reportshquickstart_pins prepared.txt

C\-example- \projects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_recondition_post_elaborate.log
C\-example- \projects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_recondition_post_import.log
C\-example- \praojects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_recondition_pre_flatten.log
C\-example- \projects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_timing_prepared_C2_0p85V_0C.csv
Ch-example- \projects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_timing_prepared_C2_0p85V_0C.html|
C\-example- \projects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_timing_prepared_C2_0p85V_0C.bxt
C\-example- \projects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_utilization_prepared.html|
C\-example- \projects\rel-v8.3\quickstart_example\impl_1\reports\quickstart_utilization_prepared.txt

Include acxdb files

C\-example- \projects\rel-v8.3\quickstart_example\impl_T\quickstart_placed.acxdb

C\-example- \projects\rel-v8.3\quickstart_example\impl_T\quickstart_placed_higheffortacxdb
C\-example- \projects\rel-v8.3\quickstart_example\impl_1\quickstart_placed_loweffortacxdb
C\-example- \projects\rel-v8.3\guickstart_example\impl_T\quickstart_prepared.acxdb
C\-example- \projects\rel-v8.3\quickstart_example\impl_T\quickstart_prepared_initial.acxdb
C\-example- \projects\rel-v8.3\quickstart_example\impl_T\quickstart_routed.acxdb

Include output files

C\-example- \projects\rel-v8.3\quickstart_example\impl_T\output\fastc_max.lib
C\-example- \projects\rel-v8.3\quickstart_example\impl_T\output\fastc_min.lib
C\-example- \projects\rel-v8.3\guickstart_example\impl_T\output\fv_spec.adb
C\-example- \projects\rel-v8.3\quickstart_example\impl_T\output\slowc_max.lib
C\-example- \projects\rel-v8.3\quickstart_example\impl_T\output\slowc_min.lib

Include debug files

C\-example- \projects\rel-v8.3\quickstart_example\impl_1\.debug\quickstart_analysis.txt

C\-example- \projects\rel-v8.3\quickstart_example\impl_1\.debug\quickstart_directed_retiming.log
C\-example- \projects\rel-v8.3\quickstart_example\impl_1\.debug\quickstart_mlp_merge_attribute.pdc
C\-example- \projects\rel-v8.3\quickstart_example\impl_1\.debug\quickstart_recondition_optimize_brams.log
C\-example- \projects\rel-v8.3\quickstart_example\impl_T\.debug\quickstart_recondition_optimize_mlps.log
Ch-example- \projects\rel-v8.3\quickstart_example\impl_T\.debug\quickstart_recondition_post_fanout_3.log
C\-example- \projects\rel-v8.3\quickstart_example\impl_T\.debug\quickstart_recondition_post_fanout_4.log
C\-example- \projects\rel-v8.3\guickstart_example\impl_T\.debug\quickstart_recondition_post_fanout_6.log
Ch\-example- \projects\rel-v8.3\quickstart_example\impl_1\.debug\quickstart_recondition_post_ map.log
C\-example- \projects\rel-v8.3\quickstart_example\impl_T\.debug\quickstart_recondition_post_prepare.log
C)\-example- \projects\rel-v8.3\quickstart_example\impl_1\.debug\quickstart_recondition_post_remap.log
C\-example- \projects\rel-v8.3\quickstart_example\impl_1\.debug\quickstart_recondition_post_rewire_1.log
Cl-example- \projects\rel-v8.3\quickstart_example\impl_T\.debug\quickstart_recondition_post_rewrite_1.log
Ch\-example- \projects\rel-v8.3\quickstart_example\impl_T\.debug\quickstart_rewire_info.tcl

C\-example- \projects\rel-v8.3\quickstart_example\impl_T\.debug\quickstart_verify.log

C\-example- \projects\rel-v8.3\guickstart_example\impl_1\.debug\quickstart_verify_guidefile

Include other

Figure 78 - ACE Output Files Dialog Example

Add

Remaove

Add
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10.0 www.achronix.com

165



UG070

ACE User Guide

Table 89 - SecureShare Input File Categories

Log files

Reports

*.acxdb files
Output files
Debug files

Other

Defaults to a list of all the files found within the active implementation log subdirectory which might include several
multiprocess logs, plus:

+ Any detected GUI log files
+ The latest ACE session log file
+ The latest ACE rlm_diagnostics. logfile to help track down any ACE license-related issues.

Defaults to a list of all files found within the active implementation reports subdirectory, plus the latest Multiprocess
Summary Report for the active project.

Defaults to a list of all . acxdb files found within the active implementation directory.
Defaults to a list of all files found within the active implementation output subdirectory.
Defaults to a list of all files found within the active implementation . debug subdirectory.

Defaults to empty. Allows adding any other arbitrary ACE-related output files which are not covered by the earlier categories.

Create Implementation Dialog

The Create Implementation dialog is used to create a new implementation in the selected project. After indicating a
new name for the implementation and whether to copy option values from the active implementation, click Finish to
create the implementation in the selected project.

& Create a New Implementation |ZI|E|P5__<|

Implementation Creation

Each implementation of a project holds a set of options and output: files,
Multiple implementations can be used to experiment with different opkions,

Mew Implementation Mame:

| impl_2

[ ] Copv option values From Active Implementation

@ Finish ] [ Cancel

Figure 79 - Create Implementation Dialog Example
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Table 90 - Create Implementation Dialog Fields

“m

The name of the new project implementation to be
created. This name must be unique among existing

New Implementation Name impl_ implementations in the selected project. The new
name is used to create a new directory under the
project directory for the selected project.

If this field is checked, option values from the current
Unchecked Active Implementation are copied into the new
implementation.

Copy Option Values from Active
Implementation

Create Placement Region Dialog

This wizard dialog appears after a drag-and-drop to define a rectangular area in the Floorplanner view (page 43) while
the Placement Region tool is active. This dialog allows naming the new Placement Region, and defining its bounds.

See also: Creating a New Placement Region (page 395).
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© Create Placement Region O X

Create Placement Region

You can create placement regions in the Core and constrain instances to them later
via drag and drop or TCL commands.

Region Name region_1
[Jls Partial Reconfiguration Zone

Region Alignment

O None

) Snap to Tile Boundaries
O Snap to Fabric Clusters

O Snap to Clock Region Boundaries

Region Type
© Indusive
) Keep out
O Soft

[JInclude Routing
Subtile Grid Coordinates
X1 Coordinate 26
Y1 Coordinate 90
X2 Coordinate 79
Y2 Coordinate 129

® Crn ] canee

Figure 80 - Create Placement Region Dialog Example

Table 91 - Create Placement Region Dialog Options

Region Name The name for the new Placement region. ACE pre-populates this field with a default incrementing value.

Treats the region as a routing constraint as well as a placement constraint, keeping all routing wires and instances

Include Routing inside the region boundary box.
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Is Partial Reconfiguration
Zone

Region Alignment
None

Snap to Tile
Boundaries ()

Snap to Fabric Clusters @

Snap to Clock Region
Boundaries %

Region Type
Inclusive

Keep out

Soft

Subtile Grid Coordinates
X1 Coordinate
Y1 Coordinate
X2 Coordinate

Y2 Coordinate

Table Notes

Indicates the region is intended to be used for partial reconfiguration.

No snapping.

If selected, ACE creates a Placement region that encompasses all tiles selected within the drag-and-drop rectangle.

If selected, ACE creates a Placement region that encompasses all fabric clusters within the drag-and-drop rectangle.

If selected, ACE creates a Placement region that encompasses all Clock regions which contain any of the selected
tiles.

Instances added to the region are placed within the region bounding box. Permits instances to be placed inside the
region even if they do not belong to the region.

Prevents any instances from being placed inside the region. No instances may be added to a Keep Out region.

Instances added to the region are pulled toward the region center during placement, but instances are permitted to
overflow the bounds of the soft region. Soft Placement regions are rendered as ellipses in the Floorplanner View (page
43), and the center of the ellipse acts as a center-of-gravity for placement. Soft regions do not limit the contained
number of constrained instances, nor do they have a true count of contained sites of each resource.

See Placement Regions and Placement Region Constraints (page 394) for more details.

The upper-left X coordinate within the subtile grid, corresponds to the left edge.
The upper-left Y coordinate within the subtile grid, corresponds to the top edge.
The lower-right X coordinate within the subtile grid, corresponds to the right edge.

The lower-right Y coordinate within the subtile grid, corresponds to the bottom edge.

1. Since Placement regions can only contain entire sites (no partial sites), the Placement region can potentially grow larger than the outline

rectangle.

2. Inthis mode, since Placement regions can only contain entire fabric clusters (no partial fabric clusters), the Placement region almost
certainly grows larger than the outline rectangle.

3. If selected, ACE creates a Placement region that encompasses all Clock regions which contain any of the selected tiles.
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(@ Note

When using Subtile grid coordinates, the 0,0 coordinate maps to the upper-left of the Core+Boundary in the
Floorplanner view. The exact coordinates of the lower-right corner coordinate limits of the Core+Boundary

vary by device.

Create Project Dialog

The Create Project dialog helps create a new project in the Workbench. After indicating a name and location for the
project, click Finish to create the project.

Create a Mew Project

Project Creation

& projeck represents a colleckion of source files, Flow setkings,
and flow outputs,

Project Directory: | Ciftest_projects/tesklz | [Brn:nwse... ]

Project name: | best12 |

Implementation name: | |

@ [ Finish l [ Cancel

Figure 81 - Create Project Dialog Example

Table 92 - Create Project Dialog Fields

“

The location in the file system where the project is created. Either type

Project Directory the new location or browse to select a file system location for the new
project.
. The name of the new project to be created. This is the base name of
Project Name

the . acxprj file created in the project directory.

. The name of the new implementation to be created with the project.
Implementation Name : ) .
Leaving this blank causes a name to be chosen automatically.
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Generate I/0 Ring Design Files Dialog
The Generate I/0 Ring Design Files dialog selects the directory into which all the customized I/0 Ring design files are
output, including:

- Complete package ball pin assignment, power, and utilization reports

- Pin placements PDC, Verilog wrappers, and port lists for the Core user design

- The full I/0 Ring bitstream, which is automatically combined with the Core user design bitstream in ACE at the
end of the normal place-and-route flow for the Core user design

- Customized I/0 Ring simulation files, including Verilog wrappers for the top-level and I/0 Ring configuration
data

The files generated are based upon the I/0 Ring IP Configuration (. acx1p) files in the active ACE project created via
the active IP Configuration editor (page 9). See also: Creating an IP Configuration (page 336) and 1/0 Designer Toolkit
Views (page 60).

@ Generate 10 Ring Design Files O X

10 Ring File Generation Configuration

This wizard allows you to generate 10 Ring design files into a specified directory,
and optionally add the generated files to your project.

O Use Default Output Path

® Use Custom Output Path

Directory: Ci/proj_AC7t1500_demo/ioring_design Browse..

[ Add to active project

®

Figure 82 - Generate I/0 Ring Design Files Dialog Example

Table 93 - Generate 1/0 Ring Design Files Dialog Fields

““

When selected, the I/0 Ring design file output
path is configured in your ACE Project Options
using the
use_default_ioring_design_generatio

Use Default Output Path Selected n_pathand
joring_design_generation_path project
options. When selected, the Directory path is
grayed out and shows the file path as configured
in your ACE project options.
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““

When selected, the I/0 Ring design file output
path can be customized by setting the Directory

Use Custom Output Path Not Selected path. The ACE project option settings are ignored
in this case.
Directory <active_ace_project_dir Selectsthe target directory path for the I/0 Ring

>/ioring_design design files when generated.

When selected, the necessary generated I/0 Ring
design files (e.g., PDC pin placement constraints,

Add to active project Selected Verilog wrappers, and SDC files for the core user
design logic) are automatically added to the active
ACE project file.

Generate IP Design Files Dialog

The Generate IP Design Files dialog creates the necessary RTL models, timing constraints and bitstream files for

configuring embedded core IP. The files generated are based upon the configuration (. acxip) file created via the
active core IP Configuration editor (page 9).

See also: Creating an IP Configuration (page 336).
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Speedsterl6t LRAM FIFO Design File Generation

The following design files can be generated for the
Speedsterlot LRAM FIFC

i It

RTL Madels
8 |/|Verilog Model

&%  H:ynew Iram_fifo 1w

Browse.
% [¥]VHDL Maodel
%"  H:ynew Iram_fifo_1.whd Browse,
@ Finsh || Cancel

Figure 83 - Generate IP Design Files Dialog Example

(@ Note

Each IP Configuration editor has its own set of output files specific to the type of core IP being

configured. For example, some types of IP require PDC or SDC constraints files, while other types of IP do
not. The dialog fields presented are dynamic, and change according to the needs of the core IP being

generated.

The following table of dialog fields describes the common output files for most types of core IP. The fields presented

for each individual core IP are typically a subset of the fields listed.

Table 94 - Generate IP Design Files Dialog Fields

RTL Models

Verilog Model (1) Selected Selects whether to generate a Verilog model for the configuration.

VHDL Model (1)@ Deselected  Selects whether to generate a VHDL model for the configuration.
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Timing Constraints

sDC

Constraints (1 Selected Selects whether to generate an SDC constraints file for the configuration.

Placement . . . .
Selected Selects whether to generate a placement constraints file for the configuration.

Constraints (!

Table Notes
1. The default file path is displayed under the option. An alternate path can be selected via the Browse... button.

2. Because the VHDL RTL model is a simple wrapper around the Verilog RTL model, when using the VHDL RTL model, the Verilog RTL model
must also be generated and included in the design.

Load Acxdb Dialog

After cancelling the Flow (page 234) in the Flow view (page 53), the Load Acxdb dialog allows restoring the database of

the active implementation to the previously saved state found in the . acxdb archive file. This restoration should be
performed after canceling a running flow to prevent leaving the database in a partially processed state.

After populating the Acxdb File field with the desired archive file, which defaults to the . acxdb file with the most
recent timestamp, click Finish to restore the implementation to the state preserved in the file. To avoid loading a file
and to proceed with the database in the current, possibly incomplete flow state, click Cancel.

(® Note

When canceling the flow, this dialog only appears if the run is cancelled after the Run Prepare stage is
complete.
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e Load Acxdb O x
Load Acxdb file: proj_4-=impl_1

Since the flow is cancelled, the state of the database for the Active Implementation may be restored
from an Acxdb Archive File. Choose "Cancel” to skip this step.

Acxdb file

/ace_projects/projectl/impl1l/impl1l_pewpared.acxdb ~ || Browse...

Figure 84 - Load Acxdb Dialog Example

Table 95 - Load Acxdb Dialog Fields

““

The file path to the desired . acxdb archive file,
which is used to restore the implementation to an
. The latest archive file file found in the ~ S27e saved state. Enter the desired path directly
Acxdb File active implementation directory into this field. A drop-down list provides easy
) access to all archive files in the default directory for
the active implementation. The Browse... button
allows graphically navigating to alternate files.

Load Project Dialog

The Load Project Dialog allows browsing to find an existing project file to load into the Workbench. After selecting
the project file and choosing to activate an implementation, click Finish to load the project.
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Load Project |:| E| El

Load Project

Prewvious ACE Projects may be loaded from Acxpri files

Praoject File

i ftest_projectsfnda_alcatel_crc/nda_alcatel v [Brnwse...l [Clear History:

fctivate an Implementation

Active Implementation

Impl Mame | impl_1

[

(7 Finish ] [ Zancel

Figure 85 - Load Project Dialog Example

Table 96 - Load Project Dialog Fields

The path to the ACE Project File (. acxprj). Either type the new location or browse to select a path to the project file. A
Project File history of previously loaded projects can be accessed via the drop-down list. This previous project history may be cleared at
any time by clicking the Clear History button.

Activate an Check to activate an implementation upon loading the project. If another project is already loaded, this field can be cleared
Implementation to preserve the current active implementation in the ACE session.
Impl Name The name of the implementation to activate after loading the project. A drop-down list allows selecting from any

implementation defined within the specified project file.

New IP Configuration Dialog

The New IP Configuration Dialog helps create a new IP configuration (. acxip) file. After indicating a name and
location for the configuration file, click Finish to create the file and open the relevant IP Configuration editor (page 9).
See also: Creating a New IP Configuration (page 336).
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i ™
New IP Configuration
This wizard allows you to create a new IP Configuration file on the file
system, open it for editing, and add it to your project,
Available IP Description
4 Speedsterl6t Speedsterlot BRAM wrapper generator,
| BRAM |
DSP FIR Filter
D5Pa4
FIFO
LRAM
LRAM FIFO
ROM
Shift Register
Directory: Ci/Usersfexample/Documents/aci/hs1.1/quickstart Browse...
File name: new_l.acxip
Add to active project
@ |  Enish || Cancel
Figure 86 - New IP Configuration Dialog Example
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(® Note

The displayed IP Libraries and IP types are dynamic and change based on which technology libraries and
devices are installed and licensed. The screenshots and example descriptions in this section do not
necessarily reflect the IP types of the actual device being used.

New IP Configuration Dialog Fields

“m

Available IP _
Description _
Director Current active
y project directory
File Name @ new_.acxip
Add to active project Enabled
Table Notes

Lists the available IP blocks by FPGA family.
Provides a description of the IP block.

The location in the file system where the
configuration file is created. Either type the new
location or browse to select a file system location for
the new configuration.

The name of the new configuration file to be created.

The file name (without the . acxip suffix) also
becomes the module name in the generated IP.

This check box allows the IP configuration file to be
added to the current project (this option is only
available if a project is active).

If unchecked, the IP configuration file is created at
the chosen path but not automatically added to any
project. Because it is not a member of a project, the
new .acxip file is not visible in the Projects view.

1. Names that collide with Achronix reserved module names are prohibited.

Plot SerDes Diagram Dialog

The Plot SerDes Diagram dialog appears after selecting Plot SerDes Diagram from the option menu when right-
clicking a SerDes Lane in the 1/0 Layout Diagram view (page 67). The dialog allows plotting a diagram (Eye plot,
Histogram, or Bathtub) for the selected SerDes RX lane using the built-in capture hardware.

() Note

This tool requires the free Matlab runtime executable to be installed in addition to ACE with an open JTAG
connection in your ACE session to access the SerDes logic on the chip.

See also: Plotting SerDes Receiver Diagrams Using JTAG (page 482).
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(5) Plot a Serdes Rx Diagram using JTAG O X

Serdes Diagram Plot Configuration

Using an existing open JTAG connection, capture and plot internal Rx diagrams from the chosen SerDes lane

IP Block Name: SERDES_LN_11
JTAG Device ID: $jtag_id

Number of Samples: | 500

Capture Point: FFE 2

Diagram Type: Eye Plot =

Figure Name: . SERDES_LN_11 Rx Plot

Figure Number: |1

Capture Data File: . D:/proj_7/impl_1/output/SERDES_LN_11_diagram.txt . Browse...

®

Figure 87 - Plot SerDes Diagram Dialog Example

Table 97 - Plot SerDes Diagram Dialog Fields

“

The name of the SerDes IP block selected from the right-click option menu
IP Block Name : : )
in the |70 Layout Diagram view.

The ID of the connected JTAG device (an FTDI USB chip or a Bitporter2
JTAG Device ID pod). This ID can be specified with a hard-coded string such as "AC12345"
or with a Tcl variable.

The number of samples to capture in the SerDes RX capture hardware. The
default for an eye plot is 500 samples. Over JTAG, this requires
approximately 10 minutes to read back and plot. More samples produces a
more accurate diagram, while less samples can reduce runtime.

Number of Samples

Capture Point Selects the internal SerDes block from which to capture data.

Diagram Type Select an eye plot, histogram, or bathtub plot.
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“

Figure Name Specifies a label to appear on the generated diagram image.
Figure Number Specifies a figure number label to appear on the generated diagram image.

Enter the file path to the diagram capture data retrieved from the SerDes
Capture Data File hardware via JTAG. Click Browse... to graphically select the file. This file
can be used to plot multiple diagram types from the same data.

MATLAB SerDes Eye Plot Y-axis Unit Formula

ACE 9.2+ uses MATLAB Runtime 2021b (9.11) for the SerDes eye plot. With this update, the Y-axis units are updated
from voltage (V) to the more accurate digital codes (codes). Full scale is +/-128. To convert from codes to voltage,
assume the FFE and DFE gain is 1 and the ADC is 8-bit with a full scale of 0.55V. Thus, the conversion from codes to

voltage is:
estimate_voltage = codes x (0.55 / 256)

Restore Implementation Dialog

The Restore Implementation dialog restores the database state of the active implementation from a . acxdb archive
file. After indicating the path to the archive file from which to restore the implementation, click Finish to restore the

active implementation.

[® Restore Implementation |:| E| E|

Restore Implementation: serdes10g_quad_unrel_test1->»impl_1

The state of the database For the Active Implementation
may be restored from an Axcdb Archive File.

Acxdb file
Cutest projects/serdes10g_quad unrel testl/impl_1/serdes10g_quad unrel test1_prepared.acxdb s | [Brgwse,_ ]

@ [ Finish H Cancel

Figure 88 - Restore Implementation Dialog Example
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Table 98 - Restore Implementation Dialog Fields

“m

The path to the . acxdb archive file from which to
restore the implementation. A drop-down list provides
easy access to all other archive files in the directory.

The newest . acxdb file in the

Acxdb File directory

Save Implementation Dialog

The Save Implementation dialog saves the database state of the active implementation to an . acxdb archive file.
After indicating the path to the file in which to save the implementation, and whether to include the log file, click

Finish to save the active implementation.

S5ave Implementation |ZI|E|E|

Save Implementation: serdes10g_quad_unrel_test1->impl_1

The state of the database For the Active Implementation
may be saved ko an Axcdb Archive File,

acxdb File

|C:,l'testjrnjects,l'serdeslDg_quad_unrel_test1,|'im|:u|_1,|'im|:u|_1.an:xl:ll:l v | [Bruwse... ]

Save log information (Recommended)

@ Finish ] [ ancel

Figure 89 - Save Implementation Dialog Example

(@ Note

Implementations may only be saved after the Run Prepare flow step has been completed. Prior to that,
there is no meaningful content in the database to save.
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Table 99 - Save Implementation Dialog Fields

“m

The path to . acxdb archive file in which the

Acxdb File -acxdb implementation is saved.

If this field is checked, the log file for the current active

Save Log Information On implementation is included in the archive file.

Save Placement Dialog

The Save Placement dialog saves the current placement to pre-placement constraints file(s). After selecting the
appropriate options one page one, click Next and continue on page two. Click Finish to save the placement. This
dialog can be triggered from the Floorplanner view (page 43), the Search view (page 129), and the Selection view (page
133).

ro] Save Pre-Placement Data (on example.local) O X

Save Pre-Placement Data: Files

The current placement data may be saved to disk and optionally
added to your project for later use.

+/ Save I/O Pin Placement
| Use Default Location for 1O Pin Placement file

Jio_preplacement.pdc

Browse...

+/ Save Core Instance Placement
| Use Default Location for Core Placement file

Jcore_preplacement.pdc

Browse...

+ Automatically Add to Project

@ < Back Next > Cancel

Figure 90 - Save Placement Page One Dialog Example
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e Save Pre-Placement Data ('on example.local) OX

Save Pre-Placement Data: Options

The current placement data may be saved to disk and optionally
added to your project for later use.

+ Create Boundary Pins

+ Output Region Constraints

+| Save Fixed Placement Only

+ Fix Placement of Saved Instances/Pins

+ Save Specific List of Instances

[get_selection]

@ < Back Next > Cancel

Figure 91 - Save Placement Page Two Dialog Example

Table 100 - Save Placement Dialog Fields

“m

Indicates whether placement of instances in the

Save 170 Pin Placement Enabled Boundary ring should be saved.
Use Default Location for 1/0 Pin Specifies using the default 170 pin placement file
. Enabled
Placement File path.
(Text Box) (blank) Spegfy thg I/0 pin placement file path if the above
option is disabled.
Save Core Instance Placement Enabled Indicates whether placement of instances in the

core fabric should be saved.

Use Default I:ocatlon for Core Enabled Specifies using the default core placement file path.

Placement File

(Text Box) (blank) Spgmfy thg core placement file path if the above
option is disabled.

Controls whether the output placement files are

Automatically Add to Project Enabled automatically added to the current project as pre-
placement constraints files.
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“m

Indicates whether the placement of boundary pin

Create Boundary Pins Enabled instances should be saved.
Controls whether Placement regions and Placement
Output Region Constraints Enabled region constraints (page 394) are exported to the PDC
file.
Controls whether only the current fixed-placement
. ) constraints are saved to the output files. If set, all
Save Fixed Placement Only Enabled other placement information (such as that generated
by the placer) is ignored.
Fix Placement of Saved Instances/ Forces all saved placements to be "fixed" placement,
. Enabled ;
Pins to allow lock down of all placed instances.
Enabled by default when created from the Search
Save Specific List of Instances Contextual view (page 129) or Selection view (page 133). Disabled by

default when created from the Floorplanner
view (page 43).

Enter a Tcl list of instance names, or a Tcl statement
that returns a list of instance names. This list is then

(Text Box) (blank) used (instead of all instances in the design) in
combination with the other dialog settings when
choosing what to save.

Table Notes

1. Itis recommended to always use this option when saving pre-placement constraints.

Save Placement Regions Dialog

The Save Placement Regions Dialog appears after selecting the Save Placement Regions action in the Placement
Regions view. This dialog allows saving placement region definitions, including the instance constraints for those
placement regions.

See also: Saving Placement Region Constraints (page 400).
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¢ Save Placement Regi

Save Placement Regions Data

The current placement regions may be saved to disk and
optionally added to your project for later use,

Output File fexamples/quickstart/placement_regions.pdc | | Browse.., |

(@ Save All Regions
(7 Save Specified Region
Regicn Mame

Automatically Add to Project

Figure 92 - Save Placement Regions Dialog Example

Table 101 - Save Placement Regions Dialog Options

“

The full path to the . pdc file containing the region definitions and

Output File constraints.
Save all Regions Saves the data for all regions listed in the Placement Regions view.
Save Specified Region Saves the data for a single region specified by Region Name.

Region Name The name of the Placement Region to be saved. This field is
g disabled unless Save Specified Region is selected.

When selected, if the Output File is not already a member of the

Automatically Add to Project constraints for the active project, the file is added to the project as

a constraint file.
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Search Filter Builder Dialog

The Search Filter Builder dialog allows building simple or compound search filters for the Search view (page 129) (the
dialog is accessed from the ... button in the Filters row of the Search view).

Search filters find objects in the design based upon properties other than object name. Simple filters may be
combined into a compound filter by joining them with Boolean operators. See Filter Properties (page 264) for a table of
the available filter properties with descriptions.

[ il

Search Filter Builder

This wizard allows you to build up your find command
filter using the available options below.

Filter @clock_domain=clka &&
Operators
@ AND
© OR
) EQUAL

Filters

Name [@region v] Description i
The @region filter allows you to filter

Comparison [: = | instances, nets, paths, and pins based on
placement region name.

WValues region_1

Finish

Figure 93 - Search Filter Builder Dialog Example

Table 102 - Search Filter Builder Dialog Options

“

The filter string itself. Type directly into this field, or populate this field by

Filter using the Insert Operator and Insert Filter buttons.
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“

Operators

Select this radio button to join two filters into a compound filter where
AND .

both sub-filters must be true.

Select this radio button to join two filters into a compound filter where
OR . S

either sub-filter is true.
EQUAL Select this radio button to join two filters into a compound filter where

the Boolean value of both sub-filters is identical.

Insert Operator Click this button to insert the selected Boolean operator into the Filter
P field at the current cursor position within that field.

Filters

A combo box showing all choices of supported filter parameter names.
The value of this field affects the content of the Description areas, as
well as the possible values for the Comparison, and Values options. For a
list of all available types of filters, see Filter Properties (page 264).

Name

Provides a textual description of the current filter parameter selected in
Description the Name field. This field may also provide hints or details on how the
Comparison or Values fields may be populated.

Selects from the set of possible comparisons relevant to the selected
Comparison filter parameter Name. The contents of this combo box change according
to the current Name selection.

Enter the desired value(s) to compare against. For some filter parameter
Values Name values, the combo box may contain possible values. The contents
of this combo box change according to the current Name selection.

Insert Filter Click this button to insert the selected filter specification into the Filter
field at the current cursor position within that field.

Finish Click this button to close the dialog, copying the current value of the

Filter text field into the Filters field of the Search view.

Click this button to close the dialog without changing the current value of

Cancel the Filters field of the Search view.
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Toolbars

There are three kinds of toolbars in the Workbench (page 6):

- Main - sometimes called the Workbench toolbar, is displayed at the top of the Workbench window directly
beneath the menu bar. The contents of this toolbar change based on the active perspective. Items in the toolbar
might be enabled or disabled based on the state of either the active view (page 16) or editor (page 9). Sections of
the main toolbar can be rearranged using the mouse.

- View - individual view toolbars, which appear in the title bar of a view (page 16). Actions in a view toolbar apply
only to the view in which they appear. Some view toolbars include a Menu button, shown as an inverted triangle,
which contains additional actions for that view.

- Trim - minimizing a view/editor tab stack also produces a toolbar in the trim at the outer edge of the workbench
window (a Trim Stack). This bar contains an icon for each of the views in the stack and/or a single icon for each
stack of editors. Clicking one of these icons results in the view/editor being displayed as an overlay onto the
workbench window.

In all cases, when the cursor is positioned over a toolbar button, a tooltip describing its function appears.

Preferences

The Preferences dialog sets user preferences. Click the desired page title to view its content and make changes.

The dialog pages may be searched using the filter function. To filter by matching the page title, simply type the name
of the page being sought in the "type filter text" box, and the available pages are listed below the text box. The filter
also searches on keywords such as "appearance" and "text".

The history controls, (") Previous and () Next, allow navigation through previously viewed pages. To step back
or forward several pages at a time, click the desired control button to see a drop-down list of the most recently

viewed preference pages.
The Preferences dialog can be found from the main workbench menu by selecting Window — Preferences....
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© Preferences O X
type filter text Tcl Console View v v 8
Configure DCC Connection See also: Tolors and Fontd.

Configure JTAG Connection

Critical Path Diagram View
Floorplanner View Colors and Layers
Floorplanner View Optimizations

) Show Tcl feedback in italics

8 Beep when long running Tcl commands (over 5 seconds) have completed execution

v

General

Help

1/O Designer
Multiprocess

Netlist Browser

NoC Performance
Placement Regions
Project Management
Register Browser

Tel Console View
User Advanced Preferences

Restore Defaults Apply

Apply and Close Cancel

Figure 94 - Preferences Dialog Example

Configure DCC Connection Preference Page

The Configure DCC Connection Preference page configures the Preferences (page 188) for the Demo Command and
Control (DCC) connection, as used with the HW Demo (page 58) view.

See also: Configuring the DCC Connection (page 358) and Running the HW Demo (page 401).
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i ™
& e A e

type filter text Configure DCC Connection <~ ¥ i

Configure DCC Connection |
Configure JTAG Connection |E|
Critical Path Diagram View

Port Mame COM3

Floorplanner View Colors ane

Fleorplanner View Optimizat -

P - ’REtGIE Defaults] ’ Apply ]

| ok || canca |

Figure 95 - Configure DCC Connection Preference Page Example

Table 103 - Configure DCC Connection Preference Page Options

“

Enter the serial port name used for the DCC connection. For further
Port Name information about determining which serial port should be used, please
see Configuring the DCC Connection (page 358).

Configure JTAG Connection Preference Page

The Configure JTAG Connection preference page configures which Bitporter2 or FTDI FT2232H or FT4232H device is
used to communicate via JTAG to the desired device under test (the test board). The page also specifies where the
Achronix device is found in the JTAG scan chain, which might potentially contain multiple Achronix and non-
Achronix devices.

& Warning!

Bitporter2 JTAG pods and test boards can be damaged if connected improperly. Always be aware of ESD
safety concerns. Before attempting to use a USB JTAG connection, with or without a Bitporter2 pod, please
consult the JTAG Configuration User Guide (UG0O04) at https://www.achronix.com/documentation/jtag-
configuration-user-guide-ug004.

Multiple views use these configuration preferences, including the Download view (page 40), the Snapshot Debugger
view (page 137), the Register Browser view (page 127), and the HW Demo view (page 58). Specialized functionality for
some IP configuration editors might also use these JTAG preferences. Some Tcl commands may also use these
JTAG preferences by default, though these can always be overridden with Tcl command arguments/flags.

The section Configuring the JTAG Connection (page 360) explains the proper use of all fields of this page in detail.
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Configure JTAG Connection - v 8

These preferences are used to configure JTAG connections used by ACE.
JTAG Device ID (jtag_id) |

JTAG Scan Chain
IR Bits Before Target FPGA Device 0

IR Bits After Target FPGA Device 0

Target FPGA Device Offset in Scan Chain | 0

Figure 96 - Configure JTAG Connection Preference Page Example

Table 104 - Configure JTAG Interface Preference Page Options

“

The name of the JTAG device which should be used for all ACE
JTAG interactions with the chosen FPGA or eFPGA. If the name is
not specified, auto-detection of JTAG devices is attempted.

Performance Ti
JTAG Programmer Device Name W © P

Even if only one JTAG device is connected, specifying the
JTAG device by name (instead of relying upon auto-
detection) can save up to several seconds of initialization
time on every JTAG connection.

JTAG Scan Chain

Sets the (decimal) number of instruction register bits between the

. . (2
IR Bits Before the Target FPGA Device board JTAG TDI pin and the target device.

Sets the (decimal) number of instruction register bits between the

i ice @
IR Bits After the Target FPGA Device target device and the board JTAG TDO pin.

Sets the device count (in decimal) between the board JTAG TDI pin

. . . (2)
Target FPGA Device Offset in Scan Chain and target FPGA device.
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“

Table Notes

1. Auto-detection can only be used safely when just one JTAG pod/device is connected. If more than one
pod/device is automatically detected while no name is specified, JTAG interactions fail, stating that it is
required to specify which pod/device to use. The Tcl command jtag: :get_connected_devices
provides a list of connected JTAG device names. See the Speedster7t Configuration User Guide (UG094)
for more information.

2. The default value of zero is always correct for single-device JTAG scan chains. For multi-device scan
chains, the default values of all zeros never work.

Multi-device JTAG Scan Chain (IEEE 1149.1) Example

The following high-level diagram summarizes how ACE must be configured for JTAG daisy-chains. For an
explanation of daisy-chained JTAG scan chains, visit https://en.wikipedia.org/wiki/Jtag#Daisy-
chained_JTAG_.28IEEE_1149.1.29.

Bitporter Device 0 Device 1 Device 2 Device 3
—_— A g
Instruction Bits Target Device Instruction Bits After the Target
Before the Target Target Offset =1

557324-01.2023.05.20

Figure 97 - Example High-Level Diagram of a Multi-device JTAG Scan Chain

When multiple FPGA devices are attached to the same JTAG scan chain, the target FPGA device must be specified.
The FPGA device closest to the Bitporter2 (more accurately, closest to the board JTAG TDI pin) has a target offset of
0.

Because different FPGA devices have different instruction register (IR) sizes, the total IR bit length before and after
the target must be specified as well. Achronix devices have a JTAG instruction register size of 23 bits. Hence, in the
above example diagram, if all devices were Achronix FPGA devices, there would be 23 IR bits before the target FPGA
device, (23 IR bits within the target FPGA device,) and 46 IR bits after the target FPGA device.

(@ Note

For a more thorough explanation regarding ACE multi-device JTAG scan chain configurations, refer to
Configuring the JTAG Connection (page 360).
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Critical Path Diagram View Preference Page

The Critical Path Diagram View Preference Page configures the display Preferences (page 188) for the Critical Path
Diagram (page 33) view.

Critical Path Diagram View < » v w

These preferences are used to configure the
Critical Path Diagram View

Labels:

Qutline:
Instances:

Selected Instances:
MNets:

Selected Mets:

o

[Restnre gefaults] [ Apply ]

| oK || canca |

Figure 98 - Critical Path Diagram View Preference Page Example

Table 105 - Critical Path Diagram View Preference Page Options

“

Configures the color of the label text printed for graph nodes and arrows
Labels ) .
in the diagram.

Outline Configures the color of the outline of the graph nodes in the diagram.
Instances Configures the background color of graph nodes in the diagram.

Configures the background color of graph nodes representing instances

Selected Instances in the ACE Selection Set in the diagram.

Nets Configures the color of the arrows in the diagram.
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“

Selected Nets .Conflgu.res the color of arrows representing nets in the ACE Selection Set
in the diagram.

Restore Defaults Returns all preferences on this page to their ACE default values.

Immediately applies any configuration changes on this page to the
current diagram in the Critical Path Diagram view (page 33). These config

Apply values are also saved and are used in all future ACE sessions. The
Preferences dialog stays open to allow other preference configuration
changes, if desired.

Immediately applies any preference configuration changes (including on
OK other preference pages). These config values are also saved and are used
in all future ACE sessions.

Discards any preference configuration changes made since the dialog
Cancel was opened (or since the last time the Apply button was clicked in the
dialog, whichever was most recent).

Floorplanner View Colors and Layers Preference Page

The Floorplanner View Colors and Layer Preference page configures the colors of multiple layers (and states within
the layers) for the Floorplanner view (page 43). Additionally, options are provided allowing a degree of control over the
display priorities of the possible Instance states (page 262) and Net/Route highlighting vs. selection. For more about
Highlighting, see Highlighting Objects in the Floorplanner View (page 343). For more about Selection, see the Selection
view (page 133).
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© Preferences [m] x
type filter text Floorplanner View Colors and Layers vovi
Configure DCC Connection These preferences are used to configure the presentation details in the Floorplanner

Configure JTAG Connection View
Critical Path Diagram View See also: "Colors and Fonts'

Floorplanner View Colors and Layers

Floorplanner View Optimizations () @t o 67 MEnEEEwED

~

General

Hel
P i Drag Scrolling
1/O Designer L.
K Drag scroll margin size 100
Multiprocess

Netlist Browser Drag scroll speed 50

NoC Performance

Placement Regions
Instances

Project Management B show Highlight Color of Instances on Top of Overassigned,/Fixed/Locked Color

Tdl Console View 8 Show Overassignment Color on Instances with Site Overassignment Errors
User Advanced Preferences B Show Fixed Color on Instances with Fixed Placement

B Show Locked Color on Instances with Locked Placement
D Show Site Borders on Placed Instances

[ Always Show Highlighted Instances

Nets/Routes
Route Rendering Mode Actual Route v
[ Always Show Highlighted Nets
B Always Show Selected Nets
B Show Selected Nets on Top of Highlighted Nets
Thickness of Highlighted Nets 1

Thickness of Selected Nets 2

Restore Defaults Apply
Apply and Close Cancel
\ J

Figure 99 - Floorplanner View Colors and Layers Dialog

The meanings of the various Instance states (page 262) are defined elsewhere. While Instances can have multiple
states at once, they can only show a single state at a time, thus there is some ability to alter the display priority of
the various Instance states.

Similarly, the display of the Floorplanner Nets/Routes layers can be adjusted. (Both clock and non-clock nets are
affected identically by these settings.)

Table 106 - Instances and Nets/Routes Preferences

Preference Description

Instances

If enabled, the Floorplanner view grabs focus whenever the
cursor moves into the view.

Grab focus on mouse-over
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The size, in pixels, of the "drag scroll margins." Defines how
close the cursor must get to an edge of the Floorplanner view to
start drag scrolling.

Drag scroll margin size

Drag scroll speed

Show Highlight Color of Instances on top of
Overassigned/Fixed/Locked Color

Show Overassignment Color on Instances with
Site Overassignment Errors

Show Fixed Color on Instances with Fixed
Placement

Show Locked Color on Instances with Locked
Placement

Show Site Borders on Placed Instances (!

Always Show Highlighted Instances

Nets/Routes

Route Rendering Mode

Defines How far, in pixels, the view moves on each drag scroll.

When enabled, the Instance Highlight color has a higher priority
than all other Instance states except Selection.

Allows toggling whether site over-assignment errors are
displayed visually on the Floorplanner view.

If disabled, both fixed placement and non-fixed placement
instances are shown in the same color, grey by default.

If disabled, locked and non-locked instances are shown with
the same color.

If enabled, all placed instances are rendered with the site
border color as an outline around the instance. If disabled,
placed instances are rendered without a site border.

If enabled, highlighted instances are always displayed, even if
their layer (Instances/Selected Instances) is otherwise
disabled. If disabled, highlighted instances are only displayed
when their layer (Instances/Selected Instances) is enabled.

Allows altering how Non-clock Routes and Clock Routes are
drawn (when the Non-clock Routes or Clock Routes layers are
enabled, respectively, in the Floorplanner palette). Choices are
Actual Route and 1 Corner.

Actual Route mode draws a single

straight line from wire sources to wire sinks for each route
segment.

r | 1 Corner mode draws two lines for
each wire: from each wire source, draws a vertical line to
the wire sink Y coordinate, then a horizontal line to the
wire sink; no diagonal lines are used, which speeds
rendering in complex designs.
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If enabled, Highlighted nets are always displayed, even if their
layer (Clock Routes or Non-clock Routes) is otherwise disabled.
If disabled, Highlighted nets are only displayed when their layer
(Clock Routes or Non-clock Routes) is enabled.

Always Show Highlighted Nets

If enabled, Selected nets are always displayed, even if their
layer (Clock Routes or Non-clock Routes) is otherwise disabled.
If disabled, Selected nets are only displayed when their layer
(Clock Routes or Non-clock Routes) is enabled.

Always Show Selected Nets

Allows changing whether the Selection or Highlight color takes
Show Selected Nets on Top of Highlighted Nets priority, and is painted "on top" of the other state during

rendering.
Thickness of Highlighted Nets The highlight color of a net is rendered this many pixels wide.
Thickness of Selected Nets The selection color of a net is rendered this many pixels wide.

Table Notes

1. Caution: When Show Site Borders on Placed Instances is enabled while the view is extremely zoomed out,
the site border render color might actually hide the placement state color. Thus, this preference is disabled
by default.

(@ Note

- The 1 Corner route drawing mode is significantly faster (up to 5x) than the Actual Route drawing
mode, but it can make individual routes harder to differentiate from each other. When Floorplanner
performance is a concern, use 1 Corner mode when possible, and only switch to Actual Route mode
when needed.

- It is possible to show both the selection and highlight state of a single net simultaneously. Simply
ensure the higher priority (top) state has a narrower thickness than the lower priority (bottom) state,
and the bottom state color is rendered as a "halo" effect around the top state color.

- Having the "Always Show..." preferences enabled might be most useful in designs with massive
numbers of nets/routes. Both the Clock and Non-clock route layers can be disabled, and then Select or
Highlight the interesting routes, and only the Selected and/or Highlighted routes are displayed, without
the distractions of the less-interesting routes cluttering up the view.
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© Preferences ] X

type filter text Colors and Fonts Fv= i
Configure DCC Connection
Configure JTAG Connection
Critical Path Diagram View

Colors and Fonts (font, size, type, ? = any character, * = any string) :

type filter text

Floorplanner View Colors and Layers ~ l Floorplanner View Edit...
Floorplanner View QOptimizations W Background Color
~ General aa Floorplanner Font (set to default: Dialog Font) Use System Font
~ Appearance H Flylines Reset
Colors and Fonts I™ Instances, fixed placement

> Editors W Instances, locked placement Edit Default...
Link Handlers [T Instances, placed Go to Default
Quick Search W Instances, placement error (set to default: Error color, default)

Help ™ Nets Expand All

/0 Designer B Routing Status - Open Pins (set to default: Error color, default)

Multiprocess W Routing Status - Overflows (set to default: Warning color, default)

~ [ Selected Objects
H Selected Instances
H Selected Nets
H Selected Path
[H Selected Pins
H Selected Sites

Netlist Browser

NoC Performance
Placement Regions

Project Management

Tel Console View

User Advanced Preferences
|

Description:

Preview:

No preview available.

Restore Defaults Apply

Apply and Close Cancel

Figure 100 - Colors and Fonts | Floorplanner View section

Table 107 - Color Preferences

Color Preference Description
Background Color Used to render the background of the device.
Instances, placed Represents instances with default (Soft) placement.
Instances, fixed placement Represents instances with Fixed placement.
Instances, locked placement Represents instances with Locked placement.
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Represents an instance that shares a site assignment with another
Instances, placement error instance. Since a site can only legally contain a single instance, this is
an error state.

Nets Represents all net Routes for both clock and non-clock nets.

Flylines are only rendered for Selected Instances, and only when the
Layer called Selected Instance Flylines is enabled. These are straight
single-segment lines directly connecting a net source instance and
sink instance, where either the source or sink is a Selected Instance.

Flylines

Represents any Instance that is a member of the Selection Set (and is
Selected Instances LT . .
thus also visible in the Selection View (page 133)).

Represents any Net that is a member of the Selection Set (and is thus
Selected Nets S . .
also visible in the Selection View).

. Represents any Pin that is a member of the Selection Set (and is thus
Selected Pins S . .
also visible in the Selection View).

Selected Paths Representg any Eath thatis a member of the Selection Set (and is
thus also visible in the Selection View).

. Represents any Site that is a member of the Selection Set (and is thus
Selected Sites S . .
also visible in the Selection View).

Represents Open Pins, the endpoints of Open Connections (which are
Routing Status - Open Pins the unrouted portions of a net). Open Pin squares are only visible
when enabled in the Layers section of the Floorplanner view Palette.

Represents Overflow pins, a rare routing error state. Overflow
Routing Status - Overflows diamonds on pins are only visible when enabled in the Layers section
of the Floorplanner view Palette.
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Floorplanner View Optimizations Preference Page

The Floorplanner View Optimizations Preference page configures rendering optimizations for the Floorplanner
view (page 43). The following Floorplanner View Optimizations page example includes default values for Windows:

Floorplanner View Optimizations oo v w

These preferences are used to configure the Floorplanner View's performance optirnizations.
(Windows users should be especially careful when changing these options, since some
combinations can make the application appear non-responsive to the Windows 05, which can then
cause an infinite repainting loop.)

The Floorplanner will choose different cptimizations based upon the complexity of the active design.

The complexity of a design is currently measured by the total number of routing segments.

Optimization settings which may vary with design complexity

High Med Low
When panning, show only background layer: (] [ [
Enable incremental rendering: |
Show intermediate render stages: ] 0 [
Render large areas as smaller tiled areas |
Max re-quartering recursion: 2 2 1
Max unsegmented area: 100 400 &00
Reduce overdraw with route preprocessing and caching: [
Max zoom level to be preprocessed/cached: 5 5 5

Current Design's Complexity: M/A (Please activate a project/implementaticn)
Settings used for all complexities
Route segment count complexity cutoff, High/Med: 5000000
Route segment count complexity cutoff, Med/Low: 500000
Mets processed per incremental render work unit: 25000

Route segments processed per incremental render work unit: 50000

Enable polyline rendering (Early Access):
Enable temp collection route rendering: [

Force faster classic rendering APIs when possible:

[F‘.esture Defaults] [ Apply

Figure 101 - Floorplanner View Optimizations Preference Page Example
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Designs on modern FPGAs are continuing to increase in complexity. To maintain acceptable Floorplanner
performance, highly complex designs require significant rendering optimizations. The set of preferences on this
page allows advanced users, FAEs, and tech support to adjust the Floorplanner optimization settings in rare cases
when it proves necessary.

ACE tracks three levels of design complexity (High, Med, and Low) and, by default, enables or disables individual
optimization settings based upon the design complexity. Because drawing the routing has the most significant
impact upon Floorplanner render performance, design complexity is measured in terms of the route segment count.
The cutoffs between complexity levels are user configurable.

() Note

By default, all optimization features are disabled for the simplest designs. As design complexity increases,
more optimizations are enabled by default. Some optimizations have overhead, and actually hinder render
performance on small designs — for this reason, all optimizations are typically disabled for the simplest
(Low complexity) designs.

The current (active) design Floorplanner complexity is always reported in this preference page as Current Design's
Complexity: (near the middle of the page). This detail helps to determine which column of optimization settings
impacts the rendering of the current design in the Floorplanner. Be aware that the route segment count used to
compute the design complexity only includes route segments of routed nets. The same design often reports a Low
complexity before it is routed, and a High complexity after routing is complete.

Table 108 - Optimization Settings

Technical Description Usability Notes

Optimization settings which may vary with design complexity

When panning, show only background
layer:

Enable incremental rendering:

Show intermediate render stages:

Reduces the amount of rendering performed
while panning / scrolling; the detailed render
only occurs after panning / scrolling is
completed.

The render work is broken up into small chunks
within each render layer and performed
asynchronously, instead of performing the entire
render of all layers at once. Because the work
chunks are performed asynchronously, the
application has a chance to respond to
subsequent mouse and keyboard input earlier,
instead of waiting for the entire render to
complete.

When renders are slow, it can be frustrating to
stare at an empty grey/black window waiting for
something to change. When this setting is
enabled, the user can observe as render layers
are built up into the final rendered image.

Enable this if panning / scrolling the Floorplanner
feels too slow.

If enabled, each Floorplanner render is slightly
(5% to 10%) slower overall, but the Floorplanner
Perspective becomes significantly more
responsive to mouse and keyboard actions.
Obsolete renders might then be interrupted
(allowing faster renders when quickly changing
zoom levels with the mouse wheel, for example).
In some cases (for example, if a great deal of
Floorplanner panning/scrolling occurs), there
might be noticeable rendering latency/lag.

Provides more frequent visual feedback during
rendering, (so it can feel faster, because
something is visibly happening,) but renders are
actually slightly slower overall.
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Option

Render large areas as smaller tiled
areas:

« Max re-quartering recursion:

+ Max unsegmented area:

Reduce overdraw with route
preprocessing and caching:

« Max zoom level to be
preprocessed/cached:

Settings used for all complexities

Route segment count complexity
cutoff, High/Med:

Route segment count complexity
cutoff, Med/Low:

Nets processed per incremental render
work unit:

Technical Description

The total render area, if greater than the Max
unsegmented area, are broken into quadrants
which are rendered individually. Rendered areas
are checked for (re-)quartering up to Max re-
quartering recursion times. Because the
quadrant area is smaller, it completes rendering
faster than the whole.

The maximum number of times a render area
may be broken into smaller (and smaller) pieces.
Only relevant when Render large areas as
smaller tiled areas is enabled.

Areas larger than this are broken into smaller
chunks up to Max re-quartering recursion
times.

Only relevant when Render large areas as
smaller tiled areas is enabled.

Significantly improves render speeds by reducing
route line overdraw via culling. Routing data is
pre-processed and cached at multiple zoom
levels when the routing data is loaded/updated.
Due to memory constraints, only the outermost
zoom levels may be cached.

0=zoomed all the way out, 1=zoomed in one step,
etc.

Designs with a route segment count greater than
this number use the optimization settings for
High complexity designs (the first column of
checkboxes/fields).

Designs with a route segment count less than (or
equal to) this number use the optimization
settings for Low complexity designs (the third
column of checkboxes/fields).

The number of nets to process per discrete work
unit when rendering the routing layers. Used
when the current zoom is NOT in the route
overdraw reduction cache.

Only relevant when Enable incremental
rendering is on.

Usability Notes

Large render areas are each broken into four
smaller chunks for increased visual feedback.
Enabling this increases total render times, but it
might feel faster, because something is visibly
happening.

Relevant at the outermost zoom levels.
Increasing this value might increase total render
times, but can provide more frequent visual
feedback.

Relevant at the outermost zoom levels.
Decreasing this can increase total render times,
but can provide more frequent visual feedback.

By pre-processing routes at multiple zoom levels
when the routes are loaded, we reduce the
number of route lines we draw over preexisting
routes lines of the same color. This slightly
increases the memory footprint and load times,
but significantly reduces render times for large
designs (when overdraw is most frequent).

This number must be kept small to avoid running
out of memory. (Floorplanner route render cache
sizes can more than double at each increasing
zoom level.)

Increasing this number might very slightly
improve rendering performance, but decrease
the frequency of visual feedback.
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Technical Description Usability Notes

Route segments processed per
incremental render work unit:

The number of route segments to process per
discrete work unit when rendering cached route
segments. Used when the current zoom is in the
route overdraw reduction cache.

Only relevant when both Enable incremental

Increasing this number might very slightly
improve rendering performance, but decrease
the frequency of visual feedback.

Enable polyline rendering
(Early Access) (1)

Enable temp collection
route rendering: @

Force faster classic rendering APIs
when possible:

rendering and Reduce overdraw with route
preprocessing and caching are on.

Polyline rendering of the routes is a known major
Floorplanner performance advantage in

- Windows, but only minor advantages were seen
in tested Linux configurations. The advantages
are most noticeable in the largest designs.

Might slow rendering when using route overdraw
- reduction cache, but other route rendering might
speed up slightly.

The classic rendering APIs are significantly faster
in all tested cases, but might produce slightly

- cruder visual output due to a lack of anti-aliasing.
(The modern/advanced render APIs are still
automatically used when absolutely required.)

Table Notes

1. Caution: Enable polyline rendering is new, Early Access functionality. While Achronix found no negative stability or performance

impacts when testing this optimization, customer hardware and software have a wider variety of configurations than in our test labs. If
any new performance or stability issues are observed in the GUI, please contact Achronix Technical Support. Achronix notes the specifics
of your configuration (to reproduce and correct the problem), and might then suggest disabling this new polyline rendering functionality
to determine if performance or stability improves.

Caution: Enable temp collection route rendering requires significantly more ACE GUI memory when enabled!

Note
Technical Note for Windows Users

The Windows operating system requires that applications check-in every five seconds, or the application is
deemed non-responsive. Non-responsive applications are given a figurative kick-in-the-pants by Windows,
and asked to repaint the screen. When the screen paint itself is taking more than five seconds, as might
happen with poor Floorplanner Optimization settings, an application can be forced into an effective infinite-
loop of paint requests from the operating system.

If a Windows user ever notices ACE being called non-responsive by Windows (check the application title
bar), ACE has most likely entered this looped painting state. To escape, change back to the Project
perspective (or any other perspective without the Floorplanner view visible), then on this Floorplanner View
Optimizations Preference page, ensure that incremental rendering and tiled rendering are both enabled for
the current design complexity level. If both are already enabled, please call Achronix Technical Support for
guidance on further Floorplanner optimization adjustments.
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& Warning!

Disabling optimizations that are enabled by default is not recommended.

|/0 Designer Preference Page
The I/0 Designer Preference page contains a number of preferences for the 1/0 Designer views.
© Preferences 0O X

type filter text 1/O Designer =1 - 8
Configure DCC Connection
Configure JTAG Connection
Critical Path Diagram View
Floorplanner View Colors an
Floorplanner View Optimiza

Configurable options for the 1/O Designer views

abcABC (
Layout Diagram Font: Segoe Ul-regular-8 Change..

» General
Valid Placement Color -
Help
I/O Designer Invalid Placement Color I
Multiprocess
Netlist Browser Highlighted Placement Color |:|

NoC Performance
Placement Regions 8 Show active editor highlight in I/O Layout Diagram view
Project Management
Register Browser

Tl Console View External file poll interval (secs) 5

User Advanced Preferences

Restore Defaults Apply

‘ Apply and Close ‘ Cancel

Figure 102 - I/0 Designer Preference Page Example

Table 109 - 1/0 Designer Preferences Options

Description
Layout Diagram Font The font used on shapes in the I/0 Layout diagram.
Valid Placement Color The color used for sites with valid placements.
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Description

Invalid Placement Color The color used for sites with invalid placements.

Highlighted Placement Color The color used to highlight the currently selected site.

Show active editor highlight... Tpgg!es whether the currently selected site is drawn with a
highlight.

Specifies how often IP files are checked for external

External file poll interval (secs) modification.

IP Diagram Color and Font Preferences Section

While there is no longer a single preference page dedicated only to IP Diagram Preferences, there are still a number
of color and font preferences related to the IP Diagram view (page 69) which are available for user manipulation, now
located under General — Appearance — Colors and Fonts in the preference tree under the IP Diagram View branch.

© Preferences

type filter text Colors and Fonts MR

Configure DCC Conne
Configure JTAG Conn
Critical Path Diagram

Colors and Fonts (font, size, type, 7 = any character, * = any string) :

| type filter text

Floorplanner View Ca
Floorplanner View Op
~ General
v Appearance
Colors and Fonf
Editors
Link Handlers
Quick Search
Help
1/O Designer
Multiprocess
Netlist Browser
MNoC Performance
Placement Regions
Project Management
Tcl Console View
User Advanced Prefer

[ Background color (set to default: Background color, diagram, default)

B Background color, errors (set to default: Error color, default)

@ Background color, warnings (set to default: Warning color, default)

| | Foreground color (set to default: Foreground color, diagram, default)

O Foreground color when disabled

B Foreground color, alternate

| | Foreground color, errors (set to default: Fareground color, diagram, default)

M Foreground color, wamings (set to default: Foreground color, diagram, default)

~ lz IP Diagram View ” Edit...

Use System Font

Reset

Edit Default...

Go to Default

@ Foreground color, wrapper Expand All
aa |P Diagram Font, normal (set to default: Dialog Font)
Aa IP Diagram Font, title (set to default: Banner Font)
Description:
Preview:
Mo preview available.
Restore Defaults Apply
Apply and Close Cancel

Figure 103 - IP Diagram Preferences Found on the Colors and Fonts Page
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Table 110 - IP Diagram Color and Font Preference Options

“

Background Color

Background Color, errors

Background Color, warnings

Foreground Color

Foreground Color when disabled

Foreground Color, alternate

Foreground Color, errors

Foreground Color, warnings

Foreground Color, wrapper

IP Diagram Font, normal

IP Diagram Font, title

The default background color for the entire diagram.

Text representing IP Options with errors have their backgrounds
painted this color.

Text representing IP Options with warnings have their backgrounds
painted this color.

The color used for enabled logic blocks and signals (and their
textual labels).

The color used for disabled logic blocks and signals (and their
textual labels).

The color used to highlight portions of the diagram.

Text representing IP Options with errors have their foregrounds
painted this color.

Text representing IP Options with warnings have their foregrounds
painted this color.

For core IP, the color used to represent the IP RTL wrapper itself.
Everything enclosed by this color is within the wrapper.

The font used for all diagram text except the logic block titles.

The font used to title logic blocks in the diagram.

Multiprocess: Configure Custom Job Submission Tool Preference Page

The Multiprocess: Configure Custom Job Submission Tool Preference Page allows configuring the ACE Multiprocess
View (page 73) to submit Multiprocess jobs to a third-party cloud/grid/job submission system using a command-line
tool. As a useful example, by default, ACE is configured to use an Oracle Grid Engine derivative via the qsub
command (see https://en.wikipedia.org/wiki/Oracle_Grid_Engine). Be aware that the Oracle Grid Engine qsub
arguments are not 100% compatible with the gsub standard (documented at http://pubs.opengroup.org/

onlinepubs/9699919799/ utilities/qsub.html).
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Multiprocess: Configure Custom Job Submission Toel = ~ v

Configurable options for Multiprocess View behavior when using third-party job
submission systems.

Job Submission Executable (required): qsub
Working Directory Argument (optional): -wd
Job Name Argument (opticnal): -M

Job Submission Log Argument (optional):  -o

All other job submission commandline options:

Argument  Value (optional)
-syne ¥
. Edit...
7l Y
b Y Remaove
-q F@®linuxbd
v RLM_LICENSE Up
-1 mem_free=8G... Down
Example commandline:
gsub -wd <ImplWorkingDir> -o <PathTolmplebSubmissionLog> -N -
<JobMame> -syncy -]y -b y -q ™ @@Ilinuxt4 -v RLM_LICEMSE -|
mem_free=8G,h_vmem=12G
Dhoutputh201 win5_main_64'\system’\cmdbd\acx.exe -b -script_file
<ImplBatchScriptPath> -log_file <ImplLegFilePath> -print_progress
Allowed seconds of MFS write latency: 5
[Restore Defaultsl [ Apply ]
[Apply and Close] ’ Cancel ]

Figure 104 - Multiprocess: Configure Custom Job Submission Tool Preference Page Example

When the third-party job submission system support is enabled, ACE calls the specified executable, using the
specified command-line arguments, to submit ACE Multiprocess jobs.

See Configuring ACE to use an External Job Submission System (page 311) for more information.
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& Warning!
Debugging job submission configurations:

If the job submission system is properly configured on the host machine (meaning it is possible to
successfully submit non-ACE jobs from the command-line) and ACE is still unable to successfully
submit jobs, please contact Achronix technical support.

- DO NOT copy the text of the attempted command and manually attempt to submit from the command-
line.

Netlist Browser Preference Page

The Netlist Browser preference page contains a number of preferences for the Netlist Browser view.

© Preferences O X
type filter text Netlist Browser =1 - §
Configure DCC Connection

8 Double-clicks update the Properties view
Configure JTAG Connection

Crtical Path Diagram View 8 Warn before applying context-menu actions to large selections
Floorplanner View Colors an
Floorplanner View Optimiza

» General
Help
1/O Designer
Multiprocess
Netlist Browser
NoC Performance
Placement Regions
Project Management
Register Browser
Tcl Console View

User Advanced Preferences

Restore Defaults Apply

| Apply and Close ‘ Cancel

Figure 105 - Netlist Browser Preference Page Example
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Table 111 - Netlist Browser Preferences Options

Toggles whether double-clicking an item in the Netlist browser view shows that

Double-clicks update the Properties view item in the Properties view.

Applying actions to very large selections can take a very long time. Toggling this
option causes a warning message to appear before an action is run against a
large selection.

Warn before applying context-menu actions to large
selections

NoC Performance View Preference Page
The NoC Performance view preference page offers preferences related to the 2D NoC Performance view.

© Preferences 0O X

type filter text NoC Performance P - 8

Configure DCC Connection
Configure JTAG Connection
Critical Path Diagram View

Floorplanner View Colors an | Log File Browse Path Change..

Floorplanner View Optimiza

See also: 'Colors and Fonts'.

> General
Help
1/O Designer
Multiprocess
Netlist Browser
NoC Performance
Placement Regions
Project Management
Register Browser
Tcl Console View

User Advanced Preferences

Restore Defaults Apply

Apply and Close | Cancel

Figure 106 - NoC Performance View Preference Page
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Table 112 - NoC Performance View Preferences

Preference

Log File Browse Path

Description

By default, browsing for simulation log files starts in whatever directory
was last browsed. Setting the log file directory path causes browsing to
always start at the specified path.

© Preferences O X
type filter text Colors and Fonts =1 -~ 8
Configure DCC Connectian Colors and Fonts (font, size, type, 7 = any character, * = any string) :
Configure JTAG Connection
Critical Path Diagram View type filter text
Floorplanner View Colors an v li} NoC Performance Views Edit.
Floorplanner View Optimiza’ ¥ Blockage:1: Low
v General ™ Blockage:2: Medium Use System Font

~ Appearance W Blockage:3: High

Colors and Fonts [™ Data Flow Arrows Reset
> Editors [ Filtered Control Background

Link Handlers B Filtered Control Foreground R
Quick Search Aa NoC Performance Diagram font Go to Default
Help Aa NoC Time Slice View font (set to defat
1/0 Designer [T Throughput:1: High Expand Al
Multiprocess [T Throughput:2: Medium
Netlist Browser W Throughput:3: Low
NoC Performance B Time Slice View: Notes
Placement Regions M Time Slice View: Stats
Project Management I
Tcl Console View Description:
User Advanced Preferences
Preview:
No preview available.
Restore Defaults Apply
| Apply and Close ‘ Cancel
\

Figure 107 - Colors and Fonts | NoC Performance View Section
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Table 113 - Color Preferences

Blockage:1:Low
Blockage:2:Medium
Blockage:3:High

Data Flow Arrows

Filtered Control Background

Filtered Control Foreground

NoC Performance Diagram font
Noc Time Slice view font
Throughput:1:High
Throughput:2:Medium
Throughput:3:Low

Time Slice view: Notes

Time Slice view: Stats

Selects the color to render shapes with "low" blockage.
Selects the color to render shapes with "medium" blockage.
Selects the color to render shapes with "high" blockage.
Selects the color to render "data flow direction" arrows.

Color for the background of "filtered" controls in the NoC
Performance view

Color for the foreground of "filtered" controls in the NoC
Performance view

Selects the font used to label diagram shapes.

Selects the font used to render text in the NoC Time Slice view
Selects the color to render shapes with "high" throughput.
Selects the color to render shapes with "medium" throughput.
Selects the color to render shapes with "low" throughput.
Selects the color to render "notes" in the Time Slice view.

Selects the color to render "stats" in the Time Slice view.

Other Colors and Fonts Preference Page

The Other Colors and Fonts Preference Page allows setting many of the fonts, colors and components used by ACE.
The page is accessed by selecting General — Appearance — Other Colors and Fonts.
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Other Colors and Fonts L=l v v

Colors and Fonts (7 = any character, * = any string):

type filter text

4 EIT; Basic = Edit...
W ~dive hyperlink text color
Aa Banner Font = || | Use System Font
[0 content Assist background calor

[ | Content Assist foreground color
B counter color

[ Decoration color

Aa Dialog Font Go to Default
I Error text color

Aa Header Font

B Hunesrlink tavt ralar

n

Edit Default...

Description:

The dialog font is the font for widgets in dialogs.

Preview:

Segoe UIS
The quick brown fox jumps over the lazy dog.

lRestore Qefaults] [ Apply ]

[ 0K ] [ Cancel ]

Figure 108 - Other Colors and Fonts Preference Page Example

Atree is used to navigate among and show a short preview of the various colors and fonts. The current face (but not
size) of any font is previewed in its label. Colors are previewed in the icon associated with its label. Additionally, some
categories (Workbench in particular) provide a more detailed preview of their contributions (shown below the
description area, if available).

- Font settings can be changed either by selecting the font from the list and clicking Use System Font to use the
operating system font, or by clicking Edit to open up a font selection dialog. Reset can be used to return to the
default value.

- Color settings can be changed by clicking Edit to the right of the tree area when a color is selected. Reset can
be used to return to the default value.

- The Colors and Fonts text field can be used to filter the contents. Simply type in an entry and any matching
results remain in the tree view.

- The Description: and Preview: sections provide details when the Workbench colors and font settings are
selected.
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Placement Regions Preference Page

The Placement Regions Preference Page determines how Placement Regions (page 394) are handled in the

Placement Regions view (page 110) and the Floorplanner view (page 43) (when the Floorplanner Placement Region Tool
is active).

Placement Regions - v w

Placement Region Boundary Alignment
(") Snap to Clock Region Boundaries

@ Snap to Tile Boundaries

Drag and Drop Actions
[] Add only flops to the constraint

[T Include constants in the constraint

[ Restore Defaults ] [ Apply ]

[ oK || cancet |

Figure 109 - Placement Regions Preference Page Example

Table 114 - Placement Region Preferences

“

Placement Region Boundary Alignment

When creating, resizing, or moving Placement Regions, the Placement
Region boundaries are forced to align with Clock Region Boundaries.
Use this for a simple, coarse-grained approach to Placement Regions.
This setting is recommended for most use cases.

Snap to Clock Region Boundaries

When creating, resizing, or moving Placement Regions, the Placement
Region boundaries are forced to align with Tile Boundaries, for a very
fine-grained region. This setting is only recommended for advanced
users.

Snap to Tile Boundaries

Drag and Drop Actions
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Description

When using drag-and-drop to assign Placement Region Constraints,
Add only flops to the constraint this setting ensures only flops are assigned to the region constraint.
All other dropped items are excluded from the constraint.

When using drag-and-drop to assign Placement Region Constraints,

. s (1)
Include constants in the constraint this setting includes constants in the constraint.

Table Notes

1. The Include constants in the constraint setting is ignored if Add only flops to the constraint is enabled.

Project Management Preference Page

The Project Management Preference Page sets the behavior of Editors (page 9) and Reports (page 244).

@ Preferences O X
type filter text Project Management = - 8
Configure DCC Connection

See 'Colors and Fonts' to configure the font.
Configure JTAG Connection

Critical Path Diagram View

Floorplanner View Colors an Close editors on active Implementation change Always v
Flaorplanner View Optimiza Open Multiprocess summary on active Project change Always @
General
Help Qpen reports on active Implementation change Always &
1o Déﬂgner Only open most-recent report of a given type Always e
Multiprocess
Netlist Browser Save changed editors from the active project before running the flow Ask in a pop-up message >
NoC Performance
Placement Regions

- Flow State Persistence Mode Project =
Project Management
Tcl Console View
User Advanced Preferences [J'Reload Project’ overwrites unsaved local project changes automatically

| [ Enable background checking for project source file changes during the flow
Hide the pop-up dialog when project source files change during the flow

Project source file change background checking frequency (seconds) 3

4 Group reports by type
Only show ACE HTML reports
(71 Only show the most recent report

Restore Defaults Apply

Apply and Close Cancel

Figure 110 - Project Management Preference Page Example
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Table 115 - Project Management Preferences

“

See also:

Close editors on active implementation change

Open Multiprocess summary on active project
change

Open reports on active implementation change

Only open most-recent report of a given type

Save changed editors from the active project
before running the flow

Flow State Persistence Mode

Reload Project overwrites unsaved local project
changes automatically

Enable background checking for project source file
changes during the flow

Hide the pop-up dialog when project source files
change during the flow

Project source file change background checking
frequency (seconds)

Group reports by type

Only show HTML reports

Only show the most recent report

Link to Colors and Fonts preferences allowing choice of the
font used in the Projects view.

Can be used to automatically close open editors when the
active implementation changes.

Can be used to automatically open the Multiprocess
summary report when the active project changes.

Can be used to automatically open implementation-specific
reports when the active implementation changes.

Can be used to automatically open only the most-recent
report of a given type.

Can be used to automatically save all open editors before
running the flow.

Choose whether or not the enabled/disabled flow step state
is persisted across ACE sessions per Session, per Project, or
is Disabled (not persisted)

Can be used to automatically overwrite unsaved local project
changes when Reload Project is used (without a confirmation
prompt).

If enabled, project source files are periodically polled in the
background to look for any changes made outside of ACE.

If enabled, source file change notification is suppressed until
the flow has finished running.

Determines how often to poll for background source file
changes.

If enabled, reports are grouped into subfolders in the
Projects view tree.

If enabled, only HTML reports are shown in the Projects view
tree.

If enabled, only the most recent report is shown in any
subfolder in the Projects view tree.
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Tcl Console View Preference Page

The Tcl Console View Preference Page contains settings that alter the behavior and/or presentation of information
in the Tcl Console View (page 142).

& Preferences O X

type filter text Tcl Console View Grov g

Configure DCC Connection
Configure JTAG Connection
Critical Path Diagram View

See also: 'Colors and Fonts'.

8 Beep when long running Td commands (over 5 seconds) have completed execution

Floorplanner View Colors and Layers 8 show console when an error is logged

Floorplanner View Optimizations

> General
Help 2 Toggle info messages
/0 Designer 8 Toggle warning messages:

Multiprocess
Netlist Browser Tcl Console back buffer size 2000

NoC Performance
Placement Regions
Project Management
Tel Console View

User Advanced Preferences

Restore Defaults Apply
Apply and Close Cancel
L. A

Figure 111 - Tcl Console View Preference Page Example345px345px640

Table 116 - Tcl Console View Preferences

Description

Link to Colors and Fonts Preferences allowing choice of the font

o I ]
See also: 'Colors and Fonts used in the Tcl Console.
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“

Enabling this option provides audible feedback (the default
system beep/bell sound) upon completion of long-running
commands.

Beep when long running Tcl commands
(over 5 seconds) have completed execution

When enabled, any time an error is logged, the Tcl Console will be
Show Console when an error is logged shown, even if it was minimized, or beneath another view in a tab
stack

Toggle info messages Toggles the visibility of info messages in the Tcl Console's
readout area

Toggle warning messages Toggles the visibility of warning messages in the Tcl Console's
readout area

Defines the maximum number of lines shown in the Tcl Console's

Tel Console back buffer size readout area. Lowering this value will decrease memory usage.
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Text Editors Preference Page

The Text Editors Preference Page sets the behavior and appearance of the text editor.

Text Editors oo v v

See ‘Colors and Fonts' to configure the font.

Undo history size: 200
Displayed tab width: 4
Insert spaces for tabs
Highlight current line
|:| Show print margin
Print margin colurmm: 80
Shnwline numbers
Shnw range indicator
Show whitespace characters [configure visibility
Show affordance in hover on how to make it sticky

When mouse moved into hover: | Enrich after delay -
Enable drag and drop of text

Warn before editing a derived file

Smart caret positioning at line start and end

Appearance color options:

Color: E]
Current line highlight

Print margin

Find scope

Selection foreground color
Selection background color
Background color
Foreground color
Hyperlink

More colors can be configured on the 'Colors and Fonts’
preference page.

[ Restore Defaults ] [ Apply

)

| oK || cancer |

Figure 112 - Text Editors Preference Page Example
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Table 117 - Text Editor Options

“m

Sets the number of undo events in the history
queue.

Undo history size

Display tab width

Insert spaces for tabs

Highlighting current line

Show print margin

Print margin column

Show line numbers

Show range indicator

Show whitespace characters

Show affordance in hover on how to
make sticky

When mouse moved into hover

Enable drag and drop of text

Warn before editing a derived file

Smart caret position at line start and
end

Appearance color options

200

Deselected

Selected

Deselected

80

Selected

Selected

Deselected

Selected

Enrich after delay

Selected

Selected

Selected

Various

Sets the editor tab width in spaces.

Enables insertion of spaces in place of tab
characters.

Enables/disables the highlighting of the
current line. The highlight color is set in
Appearance color options.

Selects whether the print margin is visible.

Sets the print margin column position.

Enables/disables the display of line numbers
in the Editor view.

Enables the display of range indicators in the
text editor.

Enables the display of whitespace characters
() in text editors.

Enable the affordance (visual clue) in the
hover text and make it sticky.

Sets the hover display mode.

Enables/disables the ability to drag and drop
selected text.

Enables warning if a derived file is going to be
edited.

Controls whether the editor automatically
positions the caret and the start or end of a
line.

Sets custom colors for various aspects of the
text editor.
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Quick Diff Preference Page

The Quick Diff Preference Page, enables the Quick Diff option and configures its appearance. The page is accessed
via Text Editors — Quick Diff.

QIIICI{ Diff - - v

Enable quick diff

|:| Show differences in overview ruler

Colors

Changes:

Additions:

i

Deletions:

Use this reference source:

Version on Disk v]

Note: Changing the reference source does not update open editors.

[ Restore Defaults ] [ Apply ]

| oK || cancer |

Figure 113 - Quick Diff Preference Page Example

Table 118 - Quick Diff Preference Page

Enable quick diff

Show differences in overview
ruler

Colors
Changes
Additions

Deletions

Selected Enables/disables the quick diff option.

Deselected Shows differences in the overview ruler.

- Sets the color used to indicate changes. &)
- Sets the color used to indicate additions. (1)

- Sets the color used to indicate deletions. (!

10.0
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This option sets which reference to use as the base for generating quick diff comparisons.
Use this reference source Versionondisk  Options are:
Version on Disk: Current file is compared against the last saved version on disk.

Table Notes
1. The button to the right of the option allows changes to the display color (refer to "Changing Color Coding").
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Projects

Projects represent the collection of Source Files (page 224), flow options, IP configuration files, and output files for a
particular design.

Project File

Projects are persisted in . acxprj project files created automatically by the tool whenever a project is saved. A
project file is actually just a Tcl script supporting only a defined subset of Tcl commands. Project files can be edited
manually and then loaded into the tool to use as a script or for running regressions.

(@ Note

When ACE loads a project file, it locks that file to prohibit other ACE sessions from loading the same
file. This prevents project data corruption, which could occur if two sessions attempt to work with the same
project at the same time.

In the GUI, loaded project file contents are displayed in a tree structure in the Projects View (page 117). Project file
contents may also be viewed in a Text Editor (page 10) in the GUI by double-clicking the project name in the Projects
view (example file contents follow):
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Example Project file contents

# quickstart_canary
# AUTOMATICALLY GENERATED FILE
# MAY BE OVERWRITTEN AT ANY TIME DURING USE OF TOOL

# Created by: ACE -- Achronix CAD Environment -- Version 10.0 -- Build xxxxxx- -- Date
2024-04-10 08:26

# Release Version: 0.X (Main)

set_project_option -project quickstart_canary -- partname "AC20SE16A0012R0"
set_project_option -project quickstart_canary -- package "CORE"

set_project_option -project quickstart_canary -- speed_grade "C2"
set_project_option -project quickstart_canary -- core_voltage "0.80"
set_project_option -project quickstart_canary -- junction_temperature "0"

set_project_option -project quickstart_canary flow_mode "evaluation"
set_project_option -project quickstart_canary hdl_include_path ""
set_project_option -project quickstart_canary use_default_project_output_path "1"

set_project_option -project quickstart_canary sim_flow "Default"
set_project_option -project quickstart_canary sim_tb_top_name "tb_quickstart"
set_project_option -project quickstart_canary sim_tool "Aldec Riviera"

set_project_option -project quickstart_canary bitstream_output_cpu "0"
set_project_option -project quickstart_canary bitstream_output_cpu_width "8"

# Synthesis RTL Files

add_project_source_files -rtl -project quickstart_canary {{./AC20SE16A0012R0O/src/rtl/
counter.v}}

add_project_source_files -rtl -project quickstart_canary {{./AC20SE16A0012R0O/src/rtl/
quickstart.v}}

# Synthesis Constraint Files
add_project_source_files -syn_constraint -project quickstart_canary {{./AC20SE16A0012R0/
src/constraints/quickstart.sdc}}

# Netlist Files
add_project_source_files -pnr_netlist -project quickstart_canary {{./impl_1/syn/rev_acx/
quickstart_canary_impl_1l.vm}}

# PnR Constraint Files

add_project_source_files -pnr_constraint -project quickstart_canary {{./AC20SE16A0012R0/
src/constraints/quickstart.pdc}}

add_project_source_files -pnr_constraint -project quickstart_canary {{./AC20SE16A0012R0/
src/constraints/quickstart.sdc}}

# IP Settings Files
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# Simulation Testbench Files
add_project_source_files -sim_tb -project quickstart_canary {{./AC20SE16A0012R0/src/tb/
tb_quickstart.v}}

# Implementations
# dimpl_1
create_impl -not_active -project quickstart_canary 1impl_1

set_impl_option -project quickstart_canary -impl impl_1 fanout_control "1"
set_impl_option -project quickstart_canary -impl impl_1 fanout_limit "95"

set_impl_option -project quickstart_canary -impl impl_1 syn_advanced_options ""
set_impl_option -project quickstart_canary -impl impl_1 syn_default_frequency "200"
set_impl_option -project quickstart_canary —impl impl_1 syn_fanout_limit "200"
set_impl_option -project quickstart_canary -impl impl_1 syn_retiming "1"
set_impl_option -project quickstart_canary -impl impl_1 syn_route_delay_model
"acx_custom_route_delay_3"

set_impl_option -project quickstart_canary -impl impl_1 syn_use_default_project "1"

enable_project_source_file -syn_constraint -project quickstart_canary —-impl impl_1
"./../../../Project Space Test/AC20SE16A0012R0O/src/constraints/quickstart.sdc"
enable_project_source_file -pnr_netlist -project quickstart_canary -impl dimpl_1 "./
impl_1/syn/rev_acx/quickstart_canary_impl_1.vm"

disable_project_source_file -pnr_constraint -project quickstart_canary —-impl impl_1
"./../../../Project Space Test/AC20SE16A0012R0O/src/constraints/quickstart.pdc"
enable_project_source_file -pnr_constraint -project quickstart_canary —-impl impl_1
"./../../../Project Space Test/AC20SE16A0012R0O/src/constraints/quickstart.sdc"

set_active_impl "impl_1" -project "quickstart_canary"

# End of file

Source Files

A project contains source files used as inputs to the ACE tools flow. There are 6 categories of source files:
1. IP Configuration Files

RTL Files

Synthesis Constraints files

Place and Route Constraints files

Place and Route Netlist Files

2 e

Simulation Testbench Files

In the GUI, source files may be browsed in the Projects View (page 117) and viewed or edited in the built-in Editors (page
9) by double clicking the file name in the Projects View, or by using the right-click context menus.
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(™ *Projects X = 8
e B- B eERE S X8
v b‘} quickstart_canary
v l=» Source
= IP
v [= RTL
=| counterv
=| quickstarty
v [=> Synthesis
v [=» Constraints
1] quickstart.sdc
" v [= Place and Route
v = Netlists
quickstart_canary_impl_1vm
v = Constraints
(5] quickstartpdc
I =] quickstart.sdc
v [= Simulation
v = Testbench
th_quickstartv
= Output

Figure 114 -P

IP Configuration Files

ACE provides GUI support to ease configuration of the most complicated embedded IP in Achronix FPGAs. The

ACXIP source data files used by the IP Configuration Editors (page 9) (files with the . acx1p extension) may optionally
be associated with a project. When associated with a project, these IP Configuration files may then be browsed in
the Projects view (page 117) under the project IP folder, and the associated editor may be started by double clicking
the file name in the Projects View.

There are 2 main categories of IP Configuration files:

1. Soft IP macro configurations, which generate Verilog/SystemVerilog/VHDL modules that are instantiated in the
user design RTL and mapped to the Core FPGA fabric. These IP Configuration tools are available for both
Speedster FPGAs and Speedcore eFPGAs.

2. 1/0 Ring configurations, which generate a single configuration for the entire I/0 Ring including the I/0 Ring
bitstream, pin assignments, etc. 1/0 Ring IP Configuration tools do not output any RTL modules to instantiate in
the end user design. They provide a configuration outside the scope of the end user design RTL (which maps to
the Core FPGA fabric). These IP Configuration tools are only available for Speedster FPGAs.

For more details, see Creating an IP Configuration (page 336), or one of the many IP Configuration Editors.
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RTL Files

The project source RTL (Verilog/SystemVerilog/VHDL) files represent the end user design logic, which is intended to
be simulated, synthesized, placed and routed, and mapped to the Core FPGA fabric. The RTL files added to your ACE
project should not include Simulation Testbench RTL files. The list of RTL files specified in the ACE project is used
to generate the input file list to the Synthesis tool, and is also used in the file list for Simulation (in addition to the
Simulation Testbench source files).

(@ Note

Adding RTL source files to your ACE project is optional if you plan to disable the Synthesis and Simulation
flow steps and run Synthesis and Simulation outside of ACE. This will require you to manually add your
synthesized gate level netlist to the ACE project as a Place and Route Netlist file.

Synthesis Constraints Files

The project source Synthesis Constraint files are used as an input to the Synthesis tool. The file types supported by
Synplify Pro are *.sdc, *.scf, and *.fdc. The files added to the ACE project will be used when generating the
underlying Synthesis tool project file.

Synthesis Constraint files which have been added to the ACE project can be enabled or disabled per
Implementation (page 229). See also: enable_project_source_file (page 635) and disable_project_source_file (page 627)

(® Note

Adding Synthesis Constraint source files to your ACE project is optional if you plan to disable the Synthesis
flow steps and run Synthesis outside of ACE. This will require you to manually add your synthesized gate
level netlist to the ACE project as a Place and Route Netlist file.

Place and Route Constraints Files

Place and Route Constraints files are used to control certain aspects of the static timing analysis of the user design,
placement of instances in the user design, design partitioning, reporting, and bitstream generation. The constraints
file types are defined in the following table.

Place and Route Constraint files which have been added to the ACE project can be enabled or disabled per
Implementation (page 229). See also: enable_project_source_file (page 635) and disable_project_source_file (page 627)

Table 119 - Place and Route Constraint File Types

< sdc. % £ Timing constraints files in SDC format. These files are read by the timer in
-sdG, *.SC ACE. All timing constraints must be placed in these files.

Placement constraints files for ACE. ACE can support many functions in this

*.pdc type of file, including placement and insertion of boundary pins. No SDC timing

constraints can be used in these files.
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Partition definition file for incremental compile and partition-based design with
import/export capability in ACE. There should be only one x. prt file per project

x.pre in ACE. This file is typically generated by Synplify and controls which partitions
will be re-compiled in the next ACE run.
. 1 ACE reporting extensions files, used to augment the power, utilization, or other
- Xm reports with information from the surrounding ASIC or I/0 Ring.
« h Hexadecimal-formatted bitstream extension files, used to augment the Core
-hex FPGA fabric bitstream with the bitstream for the surrounding ASIC or I/0 Ring.
(® Note

All x.sdc, x.scf,and x. pdc constraints files are read in and executed in the order specified in the ACE
project file. Constraints files that are added to the project first are executed first, and likewise, constraints
files which are added to the project last are executed last. If there is any order dependency between
commands in your constraints, please make sure to add the constraints files in the correct order for
execution in ACE. See also: move_project_source_file (page 669)

At a minimum, your design will need to include SDC timing constraints for all clocks, and PDC constraints
for all boundary pin placements prior to generating a bitstream.

Place and Route Netlist Files

In simple design flows, there is only 1 Place and Route Netlist file enabled for the active implementation: the
synthesized gate-level Verilog netlist output of the Synthesis tool. If you are using the ACE Synthesis flow steps to
generate the netlist, then you do not need to manually add the synthesized gate-level netlist to your ACE project.
The Run Synthesis flow step will add it to your ACE project automatically upon successful design synthesis. If you
are disabling the Synthesis flow steps and running Synthesis outside of ACE, then you will need to manually add the
synthesized gate-level netlist to your ACE project.

In more complex design flows, there may be multiple Place and Route Netlist files enabled for the active
implementation. For example, you might need to add some exported Partition blackbox netlist files, or encrypted
gate level netlists for 3rd party IP cores.

Place and Route Netlist files which have been added to the ACE project can be enabled or disabled per
Implementation (page 229). See also: enable_project_source_file (page 635) and disable_project_source_file (page 627)

When running the Multiprocess (page 308) flow with the Synthesis flow step enabled, multiple gate level netlists will
be synthesized and added to the ACE project (one per Implementation). Keep in mind, that as you are updating your
ACE project and dealing with multiple gate level netlists for the same design, you must have only 1 gate level netlist
file "enabled" per implementation. Otherwise you will see duplicate module definition errors during the Run Prepare
flow step.
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(® Note

All Place and Route Netlist files are parsed in the order specified in the ACE project file. Place and Route
Netlist files that are added to the project first are parsed first, and likewise, Place and Route Netlist files
which are added to the project last are parsed last. If there is any order dependency between Place and
Route Netlist module definitions, please make sure to add the Place and Route Netlist files in the correct
order for parsing in ACE. See also: move_project_source_file (page 669)

At a minimum, your design will need to include SDC timing constraints for all clocks, and PDC constraints
for all boundary pin placements prior to generating a bitstream.

Simulation Testbench Files

The project source Simulation Testbench files represent the Testbench for the end user design logic, not the end
user design logic itself (which must be added as RTL source files). The list of Simulation Testbench files specified in
the ACE project is used to generate the file list for Simulation (in addition to the RTL source files). Simulation
Testbench RTL files are always compiled after the RTL source files in the simulator.

Simulation Testbench files can include RTL (Verilog/SystemVerilog/VHDL) and any other file type supported by the
simulator.

Filelist (or simulator command) files with the * . f extension can be added to the ACE project, and will be passed to
the simulator tool with the —f option.

Memory initialization files (mem_init_files), test vector files, or any other type of file referenced in the testbench or
user design RTL may be added to the ACE project as Simulation Testbench files. When ACE runs the Simulation
flow step, it first creates a new simulation run/output directory in <project_output_path>/<impl>/
<sim_step>/<tool> (for example C: /test_project/output/impl_1/rtl/riviera). ACE will the
generate the necessary simulator input files, and copy all the mem_init_files, test vector files, etc into the new
simulator run directory. ACE will change working directories into this simulator run directory to run the simulation.
This way, all the mem_init_files, test vector files, etc are available in the same local directory the simulator tool is
running in, which avoids several relative file path issues.

(@ Note

Adding Simulation Testbench source files to your ACE project is optional if you plan to disable the
Simulation flow steps and run Simulation outside of ACE.

Port Mapping Files

The I/0 Designer I/0 Pin Assignment View (page 64) and 1/0 Core Pin Assignment View (page 65) provide the option to
remap port names from the values used in the IP editors to the name desired for use in the user RTL (top-level port
list). This action creates an "alias" to be used in all files created when the Generate IORing Design Files button in the
|0 Designer is clicked (or similarly, callingthe generate_doring_design_files (page 641) Tclcommand).

These remapped names are placed in the board.acxpm (remapped pin ports) and core.acxpm (remapped core
pin ports) files, stored in the project directory (the directory containing the . acxprj Project file (page 222)). These
files are later read when generating the design files and are not needed within the design/netlist, nor are they

explicitly named in the * . acxprj Project file (page 222).
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These are simple text files, with the contents automatically managed by the 1/0 Pin Assignment View (page 64) and 1/
O Core Pin Assignment View (page 65). Each line in the port mapping file contains a key/value pair, of the form:

original_port_name=remapped_name_alias

See Creating an IP Configuration (page 336) for more details on handling IP configurations and the I/0 Designer.

Implementations

A Project (page 222) may have multiple implementations. Each implementation contains the set of flow options (also
called implementation options) configuring the run of that project through the Flow (page 234), and the flow outputs
for this particular configuration. With this capability, the same design (RTL/Netlist) can be implemented (run
through the flow) with different sets of synthesis options, placement and routing optimizations, or even timing
constraints, just by creating multiple implementations for the same project.

Each implementation is associated with an implementation output directory located under the Project Output
Directory. The Project Output Directory is configurable with ACE project-level options, and can be set to:

1. The default (the project source directory where the ACE Project File (page 222) is located), or
2. A custom project output path

Implementation directories are named with the implementation name and contain flow output files. Output
Files (page 231) are divided into three main sub-directories under the implementation directory: syn (for Synthesis

output), pnr (for Place and Route output), and sim (for Simulator output). The output directories contain
reports, log files, and output files that are intended to be consumed by other tools later in the flow, such as netlists

for simulation or the FPGA bitstream for programming.

Implementation definitions are not individually saved to their own files. Instead they are stored as part of the Project
File (page 222). In the GUI, project implementations can be browsed in the Projects View (page 117). Selecting an
implementation activates (page 229) it and displays its implementation options in the Options View (page 96).

When an implementation has been run through the flow, the state of the database (netlist, constraints, placement,
and routing data) may be saved to an . acxdb file (see Saving Implementations (page 302)). Implementations may
later be restored from previously saved . acxdb files (see Restoring Implementations (page 302)).

Active Project and Implementation

The active project is the project containing the active implementation in the current tool session. The active
implementation is the project implementation on which flow and project management commands are operating.
Only one implementation can be active at a time. The active state applies across all projects and only in the context
of the current tool session.

In the ACE GUI, the active project name, active implementation name, and target device name are all shown on the
ACE titlebar in the format "Project -> Implementation (Device)". Additionally, within the Projects View (page 117) tree,
the active project and its active implementation are both shown in a bold font.

Project and Implementation Options

There are 2 types of Options that can be configured for a given ACE project:
1. Project Options: see set_project_option (page 714) and get_project_option (page 655)
2. Implementation Options: see set_impl_option (page 711) and get_impl_option (page 648)
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Project Options

Project Options apply globally across all implementations within a Project. These options do not change from
implementation to implementation, and typically govern the overall structure of the project and flow. Some
examples are Target Device, HDL Include Path, and Flow Mode.

Project options may have parent-child dependencies with other Project Options or Implementation Options. When
changing Project Options, keep in mind that changing a parent option, like Target Device, will cause downstream
child options to be enabled/disabled, have their valid range of values updated, or may change the child option's
value. To query whether a child option is currently enabled (usable) or disabled (hidden and not applicable), see:
get_project_option_is_supported_and_enabled (page 656) and get_impl_option_is_supported_and_enabled (page
649).

If a change to a Project Option impacts a child Implementation option, that Implementation option will be updated
for all Implementations in the project (not just the active implementation).

Both Project Options and Implementation Options are displayed in the Options View (page 96) .

Implementation Options

There are a wide variety of configurable implementation options which alter the implementation of the end user
design in Synthesis and Place and Route as it moves through the flow (page 234). The the most-commonly used option
settings are displayed in the Options View (page 96) for the current Active Project and Implementation (page 229).
Within the Options view, implementation options are grouped in categories, which loosely correlate to which flow
step the option affects. Changing the value of an option causes the current results of its associated flow step (if any)
to become invalid or cleared, and that flow step (and all later flow steps) must be rerun, making use of the newly-
changed option.

An Implementation Options Report (page 257) of all available project and implementation options may be generated
via the Tcl command report_impl_options (page 679). This command may also be used to compare the current
options configuration of an implementation with the default values for all options.

The values of implementation options may be set with the Tcl command set_impl_option (page 711), or reset back to
the default values with reset_impl_option (page 686).

Option Sets

Because some implementation options have a large impact upon runtime, and because the QoR benefits of these
implementation options may vary significantly by design (often a QoR gain, but sometimes a slight QoR loss), many
of the performance-related implementation options are disabled by default for newly created projects and
implementations.

Achronix QoR experts have compiled subsets of implementation options known to optimize a wide variety of design
types based upon design details. These "option sets" are made available (with description) to users in the
Multiprocess View (page 73), and through that view, may be used to generate new implementations with the indicated
implementation options enabled.

Each Option Set shown in the Multiprocess View consists of override values for a small subset of all the
implementation options. These overriding values are applied to newly generated implementations over the existing
implementation option values inherited from a user-selected template implementation.

It is worth repeating that the Option Sets do not contain a complete assignment of all the implementation options.
Each Option Set only contains a small subset of option values, which override the implementation options inherited
from the template implementation. The overriding implementation options in each set are subsets of the entire set
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of QoR oriented implementation options. They only change some of the implementation options, and all the rest of
the values are inherited from the template implementation. The Option Sets only enable performance-related
implementation options, and (currently) never disable any already-enabled implementation options. So each
generated implementation starts with the exact same implementation options as the template implementation, and
then just the few implementation options named in the Option Set description are overwritten with the described
values.

Achronix broke up the Option Sets into small granular chunks because of QoR/runtime trade-offs. Some of the
options have a large runtime cost, and on some designs, there is a minimal performance gain. Based upon the
observed runtimes reported in the Multiprocess Summary Report (page 255), hours of runtime may be saved while
only losing 0.01% frequency by using one Option Set over another Option Set as a design is iterated.

() Note

Currently, the Option Set overrides only enable optimization-oriented implementation options, not disable
them. Thus, if the implementation options in the template implementation are already the same values as
those in the Option Set, the results from the two implementations (the implementation generated from the
Option Set, and the template implementation) are identical.

It is expected that among all the Option Sets, at least one can be found that provides the necessary QoR gain for an
acceptable runtime impact, allowing the fastest possible design iteration. See the Multiprocess View (page 73) and
Attempting Likely Optimizations Using Option Sets (page 392) for more information.

Output Files
Output files are generated for project implementations (page 229) by running certain steps in the Flow (page 234). By
default, output files are automatically written to the project implementation directory.

Each implementation is associated with an implementation output directory located under the Project Output
Directory. The Project Output Directory is configurable with ACE project-level options, and can be set to:

1. The default (the project source directory where the ACE Project File (page 222) is located), or

2. A custom project output path
Implementation directories are named with the implementation name and contain flow output files. Output Files are
divided into three main sub-directories under the implementation directory: syn (for Synthesis output), pnr (for
Place and Route output), and sim (for Simulator output). The output directories contain reports, log files, and

output files that are intended to be consumed by other tools later in the flow, such as netlists for simulation or the
FPGA bitstream for programming.

In the GUI, output files can be browsed in the Projects view (page 117) under their implementation and viewed in the
editor area by double clicking the file name in the Projects view.

Log Files

A number of log files are automatically generated while ACE is running. They include the following:
- ACE Session Log
- Implementation Log
+ Multiprocess Log
- SnapShot Log
- ACE GUI Log
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- Synthesis Log
- Simulation Log

The contents of these logs are typically the series of Tcl commands and resulting return values occurring during the
execution of ACE. Achronix support may sometimes request one or more of these log files to assist in requested
support efforts.

ACE Session Log

Every time ACE is started, a new ACE session log is created in the directory <user_home_dir>/.achronix/.
This file is named ace_<date_timestamp>. log, where <date_timestamp> is
<year>_<month>_<day>_<hour>_<minute>_<second>, in 24-hour format. For example, if ACE was started in Linux

with a username of example_user, on January 117 of 2023 at 2:34:56 PM, the complete log file name would be:

/home/example_user/.achronix/ace_2023_01_11_14_34_56.1log

ACE session log messages are also sent to the Tcl Console View (page 142). For more information, see Viewing the
ACE Log File (page 335).

Implementation Log

In addition to the session log, each project (page 222) implementation (page 229) has a log maintained for the complete
life of the implementation. All changes to the implementation, including running the Flow (page 234) for that
implementation, are appended to the implementation log. This log is stored in the directory <project_dir>/
<impl_name>/pnr/log/impl. log.

Multiprocess Log

Unlike normal flow executions, implementation runs initiated from the Multiprocess View (page 73) do not have their
log information appended to the ACE Session Log. The reason is because multiple processes would be appending
info to the log file simultaneously, leaving log entries interleaved in an unreadable mess. Instead, each
implementation executed in the background creates a new log file named multiprocessImpl. loginthe log
directory for that implementation, overwriting any prior multiprocess log created for that implementation. Each
implementation executed via the Multiprocess View does still append information to its lifetime implementation log
file.

When running Multiprocess with an external job submission system (i.e., the example GridEngine default
configuration), two additional log files may be created:

- The jobExecution. log contains a raw (unfiltered) copy of the implementation log for that multiprocess
session, plus any additional info that the user custom job submission system might choose to inject. This file
only exists if the (optional) job submission logging functionality is configured appropriately.

- The jobScheduler. logis only used during Multiprocess Batch Mode (page 318) (when in GUI mode instead of
batch mode, similar info is captured in the individual implementation feedback tabs within the Multiprocess
View). This file captures the standard output and error streams from the job submission system itself. This log
file is particularly useful when initially configuring ACE to work with the user job submission system as it
captures submission configuration errors (such as typos in job queue names).

Snapshot Log

The Snapshot log file is discussed in Collecting Samples of the User Design (page 376).
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ACE GUI Log

On rare occasions, Achronix Support may request the ACE GUI Log. This log file may be found by selecting: Help —
About Ace - Installation Details —~ Configuration — View Error Log, which opens the GUI log in a non-ACE text file
editor or HTML browser. The editor/browser typically reports the full path of the opened file.

Synthesis Log

When the Synthesis flow step is run, a separate synthesis log files is generated. This log is stored in the directory
<project_dir>/<impl_name>/syn/rev_acx/<project_name>_<impl_name>.srr.

Simulation Log

When the Simulation flow step is run, a separate simulation log files is generated. This log is stored in the directory
<project_dir>/<impl_name>/sim/<project_name>-<tool>-<sim_step>.log.
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Flow

The flow is the set of steps that must be run to complete a design in ACE. These steps are listed, in order, within the
Flow view (page 53). The current Flow Mode implementation option (selected in the Options view (page 96)) affects
which Flow Steps may be executed.

A flow can only be run on a single project (page 222), and within that project a single implementation (page 229) at a time
(these are the active project and ilmplementation (page 229)) during an interactive ACE session.

To run multiple implementations from the same project through the flow simultaneously, use the Multiprocess
view (page 73).

To run multiple separate projects through the flow simultaneously, multiple sessions of ACE must be run.
The flow can be customized by creating custom flow steps (page 330).
Additional details may be found in the section, Running the Flow (page 3086).
- Flow Steps (page 234)
o |P Configuration Steps (page 237)
o RTL Simulation Steps (page 237)
o Synthesis Steps (page 237)
> Place and Route Steps (page 238)
> Design Completion Steps (page 240)
o FPGA Programming Steps (page 241)
+ Flow Status (page 242)
- Flow Mode (page 242)

Flow Steps

The Flow (page 234) is composed of a series of flow steps, each representing a command operating on the design in
the Active Project and Implementation (page 229). Some flow steps are required (such as preparing the design), and
some are optional (such as writing out a netlist for simulation). The user must enable or disable any optional flow
steps prior to running the flow (see: enable_flow_step (page 634) and disable_flow_step (page 626)).

Flow steps are order-dependent. The default order of flow steps is displayed in the ACE GUI Flow View (page 53), with
flow steps grouped into categories for organizational purposes. Users can customize the flow to add user-defined
flow steps (see: create_flow_step (page 621)).

The complete flow can be run from start to finish, executing all required and enabled optional flow steps in-order by
simply clicking the Run ( B ) toolbar button in the Flow View (page 53), or by call the run (page 689) command.

Individual flow steps can by run by double-clicking on the flow step in the Flow View (page 53), or by calling the

run (page 689) command with the —step <step_id> option. Attempting to run a flow step out of order will cause
one of the following behaviors:

1. You are trying to run a flow step that is further down the flow from the last completed flow step, and there are
incomplete flow steps in between. In this case, ACE will search back to the last completed flow step (or the
beginning of the flow if no completed flow steps), then will walk forward down the list of flow steps in-order, and
will automatically run any incomplete required (or enabled optional) pre-requisite flow steps. If all the pre-

requisite flow steps complete successfully, the flow step you specified with the —step <step_id> option will
be run last.
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a. For example: Let's say you have run Run Prepare and it has completed successfully. Run Prepare was the
last completed flow step. Now, you double-click on the Run Route flow step without first running the
required Run Place flow step. All of the other optional flow steps in between are disabled. ACE will then
automatically run the Run Place flow step, and if it is successful, will continue to to run the desired Run

Route flow step.

2. You are trying to run a flow step that is further up the flow from the last completed flow step. This could be
because you want to re-run a previously completed flow step, or because you want to enable a previous optional
flow step and then go back and run it before moving on. In this case, ACE will clear the status (mark as
Incomplete) of all the flow steps from the targeted flow step onward, and then will attempt to run the targeted

flow step.

a. For example: Let's say you have completed running all the flow steps up through the Run Route flow step.
The Run Prepare, Run Place, and Run Route flow steps are all marked as complete. But now you want to
change your PDC constraints source file and re-run only Run Prepare. So you double-click on Run Prepare
to run it. This will cause Run Prepare, Run Place, and Run Route to all be marked as Incomplete. Then ACE
will start running the Run Prepare step and will stop after it finishes.

The implementation option for Flow Mode (page 242) (typically configured through the Options View (page 96)) affects

which flow steps can be executed.

Table 120 - Achronix Default Flow Steps and IDs

IP Configuration
- Generate All IP Design Files
RTL Simulation
= Run RTL Simulation
Synthesis
- Run Synthesis
- Run Gate-level Netlist Simulation
Place and Route
= Run Prepare
- Run Place
- Run Post-Placement Timing Analysis

- Run Route

ip_configuration
generate_all_ip_design_files
rtl_simulation
run_simulation_rtl
synthesis
run_synthesis
run_simulation_gate
place_and_route
run_prepare
run_place
report_timing_placed

run_route
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- Run Post-Route Timing Analysis

- Generate Post-Route Simulation Netlist

- Run Post-Route Netlist Simulation
Design Completion

- Post-Process Design

- Run Final DRC Checks

- Run Sign-off Timing Analysis

- Generate Final Reports

- Generate Final Simulation Netlist

- Run Final Netlist Simulation
FPGA Programming

- Generate Bitstream

- FPGA Download

Table Notes

report_timing_routed
write_netlist_routed
run_simulation_routed
design_completion
post_process
final_drc_checks
report_timing_final
write_reports_final
write_netlist_final
run_simulation_final
fpga_program
write_bitstream

fpga_download

- All flow step IDs can be executed at the ACE GUI Tcl console (see Tcl Console View (page 142)) or as part of
the user Tcl script that can be invoked when running ACE (page 282) in batch mode. The following Tcl
command allows executing the various flow steps IDs listed:

run

(page 689)[-step <string>] [-stop_at_step
<string>] [-resume] [-ic <string>]

- Because advanced users are allowed to create their own flow steps (create_flow_step (page 621)), this list
may be a subset of the flow steps available to users. To see a complete list of current flow step IDs, use the

Tcl command get_flow_steps (page 647).
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IP Configuration Steps

Generate All IP Design Files (Optional)

This is the first step in the flow, as it generates IP design files which may contain RTL files the define IP modules for
the user to instantiate in the end user design RTL. This step generates IP design files for each Core fabric Soft IP
configuration (*.acxip file) in the ACE project (both Speedcore eFPGAs and Speedster FPGAs), and also generates |/0
Ring design files when applicable (for Speedster FPGAs). This step is not run by default when Run Flow is executed.

This flow step has the id generate_all_ip_design_files for Tcl commands.

RTL Simulation Steps

Run RTL Simulation (Optional)

This flow step runs RTL simulation using the configuration set in the ACE project options. There are 2 simulation
flows: Default and Custom. Select Default to use the built-in simulation flow scripts. Select Custom to call your own
custom simulation TCL proc, which is defined in your ACE_INIT_SCRIPT setup. The actual simulation is performed
in a 3rd party simulator. The ACE default simulation flow generates simulation project files targeting the given
simulation tool, passes in simulator command arguments, and runs the simulator using the testbench files provided
by the end user in the ACE project. The simulator HDL include path and HDL Defines are set the the Project Options
section of the ACE project options, which apply to both Synthesis and Simulation flow steps. This step is not run by
default when Run Flow is executed.

This flow step has the id run_simulation_rt1l for Tcl commands.

Synthesis Steps

Run Synthesis (Optional)

This flow step runs Synthesis using the configuration set in the ACE project options. There are 2 main synthesis
flows:

1. Using ACE as the master of the Synthesis project (the syn_use_default_project project option is set to
1), or,

2. Using Synplify Pro as the master of the Sythesis project file outside of ACE (the syn_use_default_project
project option is set to 0) .

When the syn_use_default_project project option is set to 1, the source Synthesis project file will be
automatically generated from the ACE project settings and managed by ACE in the Project->Output->(impl)->syn
directory. When this option is disabled, the user must specify the full file path to the synthesis project file, which
then gets copied to the Project->0utput->(impl)->syn directory when the run_synthesis flow step is run.

The synthesis flow #1 is the simplest approach and is useful if you want a push-button way to run Synthesis from
within ACE using a consolidated ACE project file that specifies the RTL and Synthesis Constraints source files.

The synthesis flow #2 is useful if you want to use the Synplify GUI to manage the Synplify project file and use it for
interactive debug. In this flow, you do not need to specify RTL source files or Synthesis Constraints source files in
your ACE project.

While the actual synthesis is performed in a 3rd party tool, the ACE synthesis flow step generates synthesis project
files targeting the given synthesis tool, passes in synthesis options, and runs synthesis on the end user design in the
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ACE project. The simulator HDL include path and HDL Defines are set the the Project Options section of the ACE
project options, which apply to both Synthesis and Simulation flow steps. This step is run by default when Run Flow
is executed.

This flow step has the id run_synthesis for Tcl commands.

Run Gate-Level Netlist Simulation (Optional)

This flow step runs gate-level netlist simulation using the configuration set in the ACE project options. There are 2
simulation flows: Default and Custom. Select Default to use the built-in simulation flow scripts. Select Custom to call
your own custom simulation TCL proc, which is defined in your ACE_INIT_SCRIPT setup. The actual simulation is
performed in a 3rd party simulator. The ACE default simulation flow generates simulation project files targeting the
given simulation tool, passes in simulator command arguments, and runs the simulator using the testbench files
provided by the end user in the ACE project. The simulator HDL include path and HDL Defines are set the the
Project Options section of the ACE project options, which apply to both Synthesis and Simulation flow steps. This
step is not run by default when Run Flow is executed.

This flow step has the id run_simulation_gate for Tcl commands.

Place and Route Steps

Run Prepare

The first flow step required for any design is Run Prepare. This step (in order):
1. Clears all previously loaded netlists and constraints.
2. Loads and compiles the device.
3. Loads all the design files for the active implementation into ACE.
4. Runs design checks.
5. Transmutes the design into an Achronix design.

The active project is saved to disk automatically when this step is successfully completed. In addition, this step
automatically generates a pin assignment and an utilization report.

When the active implementation is prepared, the design is ready to be placed or analyzed for timing results. An
encrypted Verilog netlist can also be generated for the prepared implementation for simulation. I/0 pre-placement
can also be performed when the design is prepared (see Pre-Placing a Design (page 346)).

This flow step has the id run_prepare for Tcl commands.

Run Place

After Run Prepare has successfully completed on an implementation, the Run Place step must be run in order to
place the design. If place and route has already been run on this implementation, this step may be skipped, and the
place and route data from the previous run may be loaded by using the File - Load Place and Route Data menu
option. When the design is successfully placed, the encrypted placement data is stored to disk and is ready to be
loaded again later.

This flow step has the id run_place for Tcl commands.
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Run Post-Placement Timing Analysis (Optional)

After Run Place has successfully completed on an implementation, the Run Post-Placement Timing Analysis step
can be run. This step generates and writes a timing report file for the placed design, without requiring all final DRC
checks to pass. This timing report will only be run against the single active temperature corner, even if multiple
temperature corner reporting has been requested. The generated report is automatically displayed in the editor area
upon successful completion. This step is not run by default when Run Flow is executed.

This flow step has the id report_timing_placed for Tcl commands.

Run Route

After Run Place has successfully completed on an implementation, the Run Route step must be run in order to route
the design. If place and route has already been run on this implementation, this step may be skipped, and the place
and route data from the previous run may be loaded by using the File — Load Place and Route Data menu option.
When the design is successfully routed, the encrypted placement data is stored to disk and is ready to be loaded
again later.

This flow step has the id run_route for Tcl commands.

Run Post-Route Timing Analysis (Optional)

After Run Place and Run Route have successfully completed on an implementation, the Run Post-Route Timing
Analysis step can be run. This step generates and writes a timing report file for the placed and routed design,
without requiring all final DRC checks to pass. This timing report will only be run against the single active
temperature corner, even if multiple temperature corner reporting has been requested. The generated report is
automatically displayed in the editor area upon successful completion. This step is not run by default when Run Flow
is executed.

This flow step has the id report_timing_routed for Tcl commands.

Generate Post-Route Simulation Netlist (Optional)

After Run Route has successfully completed on an implementation, the Generate Post-Route Simulation Netlist
step can be run. This step generates and writes an encrypted, post-place-and-route Verilog simulation netlist file
from the design. This netlist may be used to simulate the post-place-and-route design. This step is not run by
default when Run Flow is executed.

This flow step has the id write_netlist_routed for Tcl commands.

Run Post-Route Netlist Simulation (Optional)

This flow step runs post-route simulation using the configuration set in the ACE project options. There are 2
simulation flows: Default and Custom. Select Default to use the built-in simulation flow scripts. Select Custom to call
your own custom simulation TCL proc, which is defined in your ACE_INIT_SCRIPT setup. The actual simulation is
performed in a 3rd party simulator. The ACE default simulation flow generates simulation project files targeting the
given simulation tool, passes in simulator command arguments, and runs the simulator using the testbench files
provided by the end user in the ACE project. The simulator HDL include path and HDL Defines are set the the
Project Options section of the ACE project options, which apply to both Synthesis and Simulation flow steps. This
step is not run by default when Run Flow is executed.

This flow step has the id run_simulation_routed for Tcl commands.
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Design Completion Steps

& Caution!

All Flow Steps (page 234) under the Design Completion category are skipped by default when the flow mode
is set to Evaluation. See Flow Mode (page 242) for more details.

Post-Process Design

After Run Place and Run Route have successfully completed (or a . acxdb file containing place and route data has
been loaded) on an implementation, the Post-Process Design step must be run. This step post-processes the design
by inserting Achronix-specific technology (such as reset, compensation block, and vmode insertion) that relies on
final placement and routing information. This step should not affect timing results.

This flow step has the id post_process for Tcl commands.

Run Final DRC Checks

After Post-Process Design has successfully completed on an implementation, the Run Final DRC Checks step must
be run. This step performs all final DRC checks in order to ensure that the bitstream, fi