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1 Introduction

Renesas Go Configure Software Hub is a full-featured Integrated Development Environment (IDE)
that enables a completely graphical design process, allowing custom circuits to be configured,
programmed, and simulated in minutes.

This guide provides the information for the usage of Go Configure Software Hub, describing the
features for Renesas products, such as GreenPAK™, AnalogPAK™, HVPAK™, Power GreenPAK™,

Automotive GreenPAK™, and ForgeFPGA™.
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1.1 Quick Start

1.1.1 System Requirements

Minimum system requirements for Go Configure Software Hub:
m CPU: Dual core 2.5 GHz.

RAM: 8 GB.

GPU: 128 MB.

Free disk space: 2 GB.

OS: Windows 10 or 11; macOS 11 or higher; Ubuntu 22.04 or 24.04; Debian 13 or Testing.

1.1.2 Getting Started

1. Download and install Go Configure Software Hub.
2. Open the particular chip part number.

3. Select the components for the project.

4. Specify the pinout.

5. Configure and interconnect the components.

6. Test the design with the Debug Tool, using Simulation feature or any of the supported
hardware development platforms.

1.1.3 Support

Support is available through multiple channels. Click here to reach the knowledgebase, technical
support team, distributor network locations, and additional technical resources. For product-specific
assistance, use:

m greenpak@renesas.com for GreenPAK-related inquiries
m fpga@renesas.com for ForgeFPGA-related inquiries

Find more details and latest news on Go Configure Software Hub on Renesas social media. To visit
the relevant social media, go to Help > Social in the main menu of the software instance.

The latest version of the software application is available on the Renesas website, on Software
page.

Go Configure Software Hub notifies about pending software updates. More information is available
in section 4.1 Software Update.

R11UZ0481EU0100 Rev. 2.13.0 - 2 NS Page 5
June 5, 2026 ENES © 2026 Renesas Electronics


https://www.renesas.com/eu/en/software-tool/go-configure-software-hub
https://www.renesas.com/en/support
https://www.renesas.com/eu/en
https://www.renesas.com/eu/en/software-tool/go-configure-software-hub

2 Software Overview

The Go Configure™ Software Hub was designed to provide direct access to supported device
features and complete control over the routing and configuration options.

This chapter provides detailed explanations of various tools designed to simplify the workflow.
These tools allow a chip to be programmed with a custom design, data to be imported from a
programmed part, and simulations to be performed with external components. This chapter also
serves as a guide to the software interface and to essential tools such as debug tools, software
simulation, and the FPGA editor.
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2.1 Design Tools

The Go Configure Software Hub provides an interface for project management, device selection,
and access to technical documentation. The Hub window is organized into the following primary
tabs:

m Home - The starting page, designed for project initialization and providing access to recent
work.

e Open my file and Start new project — Provide options to open an existing project or
initiate a new project on the supported part numbers.

e Example projects — Offers a list of design examples. Clicking Show more redirects to
the Library tab.

¢ Recent files — Displays a list of previously opened projects.

e Recovered files — Lists the restored project files after a crash or freeze. To read more
refer to section 2.1.15 Settings.

B} Go Configure Software Hub — [E] X
% Go Configure
Software Hub
Welcome to the
Q Search
New Software Hub
@ Home build,
@ Products
O Library
\ Resources
e apeme
Example proiecu; Select part number ~ Show more >
Basic Sequencer 12C Level Shifter System Reset
Recent files ~ Recent Recovered
odates History project
@ Updates History EE’ Last opened 04052026

Figure 1. Home Tab of the Hub Window

m Products — A searchable database of all supported part numbers.

¢ Products table — Introduces available part numbers, their key characteristics, and links
to datasheets.
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e Chip information panel — Selecting a part number provides detailed characteristics,
supported platforms, and relevant technical documentation.

¢ Filtering and sorting — Use filtering by product family within the table. Click the table
headers to sort it by VDD, temperature, special features.

Go Configure Software Hub — [m] X

HVPAK

SLG47125V

HVPAK Programmable Mixed-Signal IC, VDD Range: 23-55V,168
GPIOs, 3 ACMPs, 12C, SPI

[ Contact us [::3

Information (1) Supported platforms (6) Resources (7)

Detailed description v

The SLG47125V provides a small, low idle power component for commonly used Mixed-Signal, BLDC motor
driver, and H-Bridge functions. The user creates their circuit design by programming the one time
programmable (OTP) Non-Volatile Memery (NVM) to configure the interconnect logic, the IO Pins, the High
Voltage Pins, and the macrocells of the SLGA7125V.

Configurable BLDC macrocells in combination with Special High Voltage outputs are used for a BLDC motor
drive, as a driver for FOC controllers or load drive applications. High Voltage pins allow to design smart level
translators or to drive the high voltage high current load like LED matrix. The macrocells in the device
include the following:

« Two Power Supply Inputs:
* 25V (+8 %) to 50 V (10 %) VDD;
* 33V (+9 %) to 240 V (10 %) VDDZ
« Three High Voltage High Current Drive GPOs with Sleep Function:
+ Single 3-Phase/2-Coil Sensorless/Sensored BLDC/Configurable slew rate Motor Driver Option;
- Triple/Dual/Single Half-Bridge Driver Option (Slow Slew Rate);
« Triple/Dual/Single Half-Bridge Pre-driver Option (Fast Slew Rate);
- Triple/Dual/Single LED Driver (Fast Slew Rate, cap support);
+ Low RDS ON High Side + Low Side Resistance = 0.2 Q typical;
+ 5 A Peak Current per HV GPO HD/Half Bridge/Full Bridge;
+ Integrated Over Current/Short Circuit Protections, Undervoltage-Lockout and Thermal Shut
Down;
« 3x Current Mirrors (one per HV GPO HD);
- Fault Signal Indication to Connection Matrix and Registers (OCP/TSD/UVLO);
+ One Duty Cycle Measurement Macrocell for Speed/Torque Control Function;

Figure 2. Products Tab of the Hub Window

m Library — A repository for design assets, reference designs, and debugging resources. This
is essentially a collection of all top-level documents used to build the designs.

e Example projects — Contains modular design blocks or partial project segments for
integration into larger system designs.

e Application notes — Provides complete, ready-to-use design examples, including
design descriptions and preconfigured circuit projects.

e Demo projects — A collection of projects configured for use with specific demonstration
boards for hardware debugging and validation (read more in section 2.2.18 Demo Board
and Demo Mode).
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B} Go Configure Software Hub - 0 X

0 LO| al
Mmﬁm |_|brary All families ~ Q Search
Q Search CTRLF All (400) Example projects (34) Application notes (356) Demo projects (10)
(2 Home Example projects (34) Show more >
Products
© Library
D Resources
4 Channel ADC 7 Segment Display Driver Arbitrary Generator
Application notes (356) Show more >

(2] AN-FG-032 BC Controller Application Note
[Z]  AN-FG-025 How to Design Bidirectional LVDS Application Note
E] AN-FG-025 8-Stage Asynchronous State Machine

Demo projects (10) Show mare >

S EEET T TR

Figure 3. Library Tab of the Hub Window

m Resources — Space for assets, useful links, documentation, and support content, helping to
find both information and contacts for assistance.

e Explore our products — Directs users to the Renesas website for information on
specific product lines.

e Key sources — Provides access to technical blogs, white papers, and product family
overviews.

e Support channels — Allows to reach the knowledgebase, technical support team,
distributor network locations, and additional technical resources.

R11UZ0481EU0100 Rev. 2.13.0 - 2 NS Page 9
June 5, 2026 ENES © 2026 Renesas Electronics



B} Go Configure Software Hub - [m] X
1 Go Configure
Software Hub
RENESAS ACADEMY RENESAS ACADEMY GUIDE
Q search — GreenPAK Courses Go Configure Software User Guide
Hub Courses
@ Home
B Products —
5 Library
A A A
D Resources
Need assistance? Py . . o
@ L mashonmacontatp © sbmitabug | |
Explore our products (9)

e HVPAK S AnalogPAK g Automotive GreenPAK

Produets Produees Prockets

‘D::!fuappty GreenPAK Eﬁr&k}(mth ASM EET:KWM\ In-System Programma...

‘F.‘f)we_rf;reenPAK Greel_\PAK with Extended Temperature... Ff:rge_F_l_’GA

oducts Products Products
Key sources (9)
@ Updates Hisiooy (.? How ForgeFPGA Simpilifies and Accelerates Your Design Process
Blo,

Figure 4. Resources Tab of the Hub Window

m Additional global controls.

e Global search — Located in the upper-left corner, this field allows for application-
wide searches across part numbers, datasheets, product families, example projects,
application notes, and demo projects.

2.1.1 Interface Overview

The basic interface elements are main menu, toolbar, work area, work area controls,
properties panel, and component list.

2.1.1.1 Main Menu

After the part number is selected and the project is started, the menu bar displays the following
items: File, Edit, View, Tools, Options and Help. See the full description of all the menu
commands in section 6.1 Main Menu Commands.

8 [SLGATOD4V] - GreenPAK Designer
File Edit WView Tools Options Help

Figure 5. Main Menu
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2.1.1.2 Toolbar

The toolbar items are located under the menu bar by default. Move, show, and hide toolbar items to

customize the environment. Use Settings to reset the Appearance.

B [SLGATO04V] - GreenPAK Designer

File Edit View Tools Options Help Rule Checker output

Debugging controls
NVM bits view
Schematic Library
Component List
Properties
Docks Settings
Alignment and Rotation
Tabs
File
Wire
Label

1 settings
Debugging too
Undo

Lock toolbars positicn

Reset toolbars

« || Simulation: * Default =113

B (5LG47004V] - GreenPAK Designer
File Edit View Tools Options Help

e & B % N | <]

New Open Save Print Set Wire  Erase Wire Setlabel Erase Label Properties  Schematic Library

=

&

Rule Checker

&

Debug

Comparison

& + || simulation:| * Defautt M =][] [

» L4

Preject Settings

Figure 6. Toolbar Customization

2.1.1.3 Work Area

The work area displays the selected components (macrocells) from the component list and the
connections between them. The part numbers contain different sets of macrocells, therefore the

IDE’s interface varies.

The IDE may contain one or two work areas (an example of part number with two work areas is

R11UZ0481EU0100 Rev. 2.13.0
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SLG46620V).

8 [51G46826V] - GreenPAK Designer - X
File Edit View Tools Options Help
oy i Q. Y ;! = g’
)im B F ¥ © 2 & b = . B W =
Mew Open Save  Print SetWire | EraseWire  Setlsbel FEraselabel  RuleChecker Debug = Comparison  Properties | Schematic library = Components NVM Viewer
[*RotateLeft I\ Rotate Right | /[\Flip Horizontal =~ Flip Vertical | "1 Align Horizontal == Align Vertical
Schematic Library Component List 3]
Schematic Library Components
= Basic ~ 1/0 Pins -
v/ VDD (PIN 1)
W Resistor 7 PIN2(100)
4|— Capacitor v PIN3(01)
v PIN2(02)
8- Inductor v PIN5(03)
e v PIN6(02)
= Ground PIN 7 (105)
- Sources v PIN8(SCL)
¥ PINS (SDA)
O votage Source BN 10 106)
O current source V| GND (PIN 11)
: PIN 12 (107)
h Diodes PIN 13 (108)
Dt PN Junction v VDD2 (PIN 14)
PIN 15 (109)
B schotty PIN 16 (1010)
5 Zener PIN 17 (1011)
PIN 18 (1012)
D Generic D PIN 19 1013) =
> pMOs (DAY External Components
~ External Components
D ox v GND
» Brushed DC Motors v GND
v GND
» Stepper Motors v i
- BITs vov2
@ NPN
@ PNP
S
~ MOSFETs
) nvos
) pvos
&) voseer
- Components
Lo
< Import model |~ Filter..
Filter. - e &l O |9 o | Simulation:| * Default =1 Show all | Hide all
. .
Figure 7. Part Number with One Work Area
[#H8 (5LG46620V] - GreenPAK Designer - X
File Edit View Tools Options Help
- ; Q. T v =~ ®
iR B=N" F ¥ © B & B = . B ®m =
New Open Save Print SetWire | EraseWire  Setlabel FEraselabel  RuleChecker Debug = Comparison | Properties | Schematic library | Components = NVM Viewer
[“Rotate Left  “\ Rotate Right [\ Flip Horizontal =~ Flip Vertical - Align Horizontal [~ Align Vertical
Schematic Library @x - - Component List 3|
Matrix 0 Matrix 1
Schematic Library Components
hd Basic = Matrix 0
~M\- Resistor ¥ /O Pins =
v/ VDD (PIN 1)
} capacitor v PIN2
v PIN3
A~ Inductor 7 PN
=L Grouna v PINS
= vV PING
- Sources v OPINT
'@ Valtage Source v PINE
v PINS
O current source v PINTO
- Diodes ¥/ GND (PIN 11) -
Dt PN Junction Matrix 1
D% Schottky ~ 1/O Pins -
: * < ¥/ VDD (PIN 1)
X Zener V| GND (PIN 11)
.  cor | v PIN12
X Generic D . " v/ PIN13
Dt PMOS (DAY v PIN14
v PN 1S
Dtox v PIN16
- Brushed DC Motors v PINTT
v PIN1B
M) Generic Brushed DC Motor 7] PN 19
M) Portescap 17N78-210E1 v PIN20 =
B Crouzet 827200 External Components
B Maron DO 6 ~ External Components
v GND
{®) Maxon DCX 14L v GND
v v
) Mason RE2S 118743
» Stepper Motors
- BITs
& nen
£) e ~
| &= Import model || | 3¢ model
Filter. Fi
Properties | Schematic Library e "EN = % || Simulation: Defauit ~|[H| & Show all | Hide all

Figure 8. Part Number with Two Work Areas
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The part numbers with two work areas have several distinctive buttons, which define the matrix

window placement:
Filter
o1 yviH Show all || Hide all

Figure 9. Matrices’ Window Placement

m 0 — Only Matrix 0 is displayed.
m 1 — Only Matrix 1 is displayed.
m V — Both matrices are displayed vertically (on top of each other).
m H - Both matrices are displayed horizontally (beside each other).
m 2I — Makes one of the matrices a separate window.

The Matrix title bar turns green when the work area is in focus.

2.1.1.4 Work Area Controls
The additional work area controls are located on the bottom toolbar.

“ENENIEES . || simulation:| * Defautt =1 =]

Figure 10. Work Area Controls

= ==. 1 % ¢ Adjust the work area (zoom, fit the work area or make it full-screen).

Enable the Pan mode to move the work area (click and hold the middle
mouse button as an alternative).

Activate the possibility to see the hint box with the block’s property info
when hovering the mouse over a component.

2.1.1.5 Component List

This panel contains a list of available macrocells in a chip. Components in the list can be shown,
hidden, or searched.

Show or hide a component by using the checkbox next to its name.

R11UZ0481EU0100 Rev. 2.13.0 - 2 NS Page 13
June 5, 2026 ENES © 2026 Renesas Electronics



Drag and drop a block from the list to the work area.

Component List ]

Components
* I/0 Pins -
PIN 1 (100)
PIN 2 (I01)
PIN 3 (102)
PIN 4 (103)
PIN 5 (I04)
PIN & (I05)
PIN 7 (107)
PIN 8 (108
PIN 9 [NC}

* PIN 12 (1011) PIN 10 [NC)
4 PIN 11 (1010
|

PIN 13 (1013)
PIN 14 (1014)
PIN 15 (I016)
VDD [PIN 16)
PIN 17 (1017)
PIN 18 (1015] -

External Components

* External Components

Filter...

Show all || Hide all

Figure 11. Checkbox. Drag and Drop

The filter can be used to search for the required component more easily. Show or hide all the
components by using Show all and Hide all buttons.

Note 1: A hidden component retains the configurations set on its properties panel (see more info
about the Properties panel).

Note 2: It is not possible to hide connected blocks (see sections 2.1.5 Components and 2.1.6
Connections to find out more).

2.1.1.6 Properties Panel

The panel contains all settings available for a selected component. The set of properties may vary
depending on the macrocell.

The Properties panel may contain:
m Settings and parameters that can be specified for a selected block.

m Settings that control the predefined connections to a selected block.
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¥ [SLG46537M] - GreenPAK Designer

File Edit View Tools Options Help

Properties 3]
PIN 1 (100)

/0 selection: PIN not used =

Input mode:
0OE=0
Output mode:
0OE=1

Digital in without

Mone

Resistor: Full Down

Resistor value: 1M

Information

Electrical Specifications

18V 33V 50V
min/max min/max min,/max
/-
-
/-
-
.."_
J -f- J
=l Apply

Figure 12. Properties Panel

After the property values are changed, the modifications can be Applied or Reverted.

After changes are applied, they can also be Reset. The following options may be available: Reset
connections to default, Reset settings to default or Reset configurations to default (the latter
is available only for the components with more than one mode, such as LUT).

k=) Apply

-

v Reset settings to default

Reset connections to default

oK Cancel

Figure 13. Property Reset Feature

The block can also be Reset from the component’s context menu.
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2.1.2 Working with Project Files

A project file is the latest saved state of the designed project. The file contains component
configurations, connections between blocks, component location on the work area, and other
project information

H [5LG46537M] - GreenPAK Designer # [SLG46537M] - GreenPAK Designer

File Edit WView Tools Options Help m Edit View Tools Options Help
] i Mew Ctri+N
H = Open Ctrl+=0
Mew Open Save Print Clear
Recent files
[ save Ctrl+5S
[ save as..

o= Import
Export
= Print Ctri=P

‘= Print Editor (obsolete}

Exit program Ctrl=Q

Figure 14. File Operations

2.1.2.1 Create, Save, and Open a Project

A new project can be started from the Hub window or from an opened instance (click the New icon
on the toolbar or File > New).

Note: For an FPGA part number (for example, SLG47921), selecting it from the part number list in
the Hub window opens the New Project window, where a project can be created. After clicking
Create, the FPGA project directory appears in the specified location.

New project

Please select a name and location for your new project

Name:

[ project_name| ]

Location:

C:/Users/ Browse

Save as default project folder

Figure 15. Window for FPGA Project Creation

After a new project is started, the Project settings window appears. This step can be skipped,
but if the data is needed later, it will have to be entered again. Read more about Project settings
window here.

The default project (state of the work area right after a new project is opened) is usually configured
for minimal power consumption. That is why some components are disabled.
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To save the project, click the Save icon on the toolbar, or click File > Save/Save as.

Change the folder to which the project is saved in Settings.

8 [SLG46337M] - GreenPAK Designer

File Edit View Tools Help
ﬁ Settings

8 Settings ? *
General Designer Appearance Shortcuts Updater
Default project folder
ChUsers\User Browse...

Project recovery

Turn on autosaving

(save a copy to temporary location) Frequengy: | 5min |5

Default oK Cancel Apply

Figure 16. Project File Folder

The supported project file extensions are: .aap, .can, .gp3, .gp4, .gp5, .gp6, .hvp, .ppak, and .ffpga
(.gp1, .gp2, .gpp, and .Ido are the obsolete file extensions).

There are several ways to open a project file:
m From the Hub window.
m Open icon on the toolbar (or File > Open).
m Drag and drop the project file to the Hub > Products.
m Drag and drop the project file to the work area.
m Double-click the project file.

Note: Manual changes to the file are strongly discouraged, as they may corrupt it.
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2.1.3 Project Settings Window

The Project settings window appears right after a new project is started. It contains the following
tabs: Specs, Information, General, and Security.

2.1.3.1 Specs

In Specs, the fields for entering chip operating conditions, such as VDD and Temperature (Min.,
Typ. and Max), are available. The part numbers may have one or multiple VDDs. Click the
information button to see the recommended range within which the chip can operate safely.

EX Project settings X

Specs Information General Security
Operating conditicns
Min. Typ. Max.
VDD (V): N/D = = N/D =Y i

Temperature (*C): | N/D =|  ND =| | ND <! | €

Part number migration

Part number: SLG46801C -

() Detailed

oK Cancel
e Info

Figure 17. Project Settings Window Examples

Note: The Project settings window can be closed without entering the operating conditions.
Working with Simulation or hardware development platforms in the Debug tool requires entering
the specs. If Debug is clicked on the toolbar while specs are not specified, a warning notification
prompting for specs appears. Click the OK button on the warning window or the Project Settings
icon on the toolbar to enter specs.

¥ Warning x

Please enter project specs before using Debugging tool.

OK Cancel

Figure 18. Warning to Add Specs to Use Debug Tool

In case the improper operating conditions are filled in, a warning with the corresponding text
message will appear. Some warning notifications do not stop the specs from being applied, while

R11UZ0481EU0100 Rev. 2.13.0 - 2 NS Page 18
June 5, 2026 ENES © 2026 Renesas Electronics



others require the issues to be fixed first. Here are the warning examples:

EX Project settings X
Specs Informaticn General Security
Operating conditions
Min. Typ. Max.
VDD (V): N/D * | wo +| | 460 ~ | gw
VDD2 (V): N/D % |N/D || 550 =Ny ]
Temperature (*C): | N/D = |N/D = | N/D =Y i
Part number migraticn
Part number: SLG46B24YV -
§i VDD2 should not be higher than VDD+0.5V.
Detailed
7 s oK Cancel Apply

Figure 19. Specs-Related Warning Examples

If, for example, Min. value is higher than Typ., and in other similar cases, the affected fields become
highlighted in red. The specs cannot be applied until the issue is fixed.

EX Project settings X
Specs Informaticn General Security
Operating conditions
Min. Typ. Max.
VDD (V) 3.40 | (S 2| nD @
VDD2Z (V): N/D <o =/ np B
Temperature (*C): | N/D | |N/D = | N/D =Y i
Part number migraticn
Part number: SLG46E24V -
 Detailed DK Cancel Apply
L Info

Figure 20. Improper Specs Values

Part Number Migration

In the Specs tab, the project can also be migrated to a different chip part number. The part number
migration feature allows the design to be transferred between compatible part numbers without
starting a new project. The software automatically migrates the configuration data, resources, and
settings after part number switch.

Note: If the target device does not provide sufficient resources or lacks features required by the
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existing design, the migration proceeds, and an appropriate warning is displayed.

B Project settings X

Specs Information General Boot config CONFIG Pull Up

Operating conditions

Min. Typ. Max.
VDDC (V): N/D * | no *| | nD * @
VDDIOO (V) N/D ~ o S = | gn
VDDIOT (V) N/D ~ | N ~| | nD - @
Temperature (*C): | N/D S/ IND S IND =K ]
Part number migration
Part number: SLG47912C -

o The design will be migrated from SLG47921V 1o SLG47912C.

Please note: SLG47912C does not support the following design
components: PLL1, BRAM1, BRAM3. These components and their related
configurations will be cleared from the design during migration.

Currently, the design exceeds the available core resources on
SLG47912C. After migration, you'll be able to revise and optimize it to fit
the device's capabilities.

)\ Detailed

I‘\_/ Info oK Cancel Apply

Figure 21. Part Number Migration
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2.1.3.2 Information

The Information tab contains a short piece of information about the part number. To view the
information, click the Info button.

Customer
Mame:
Customer

Customer

Customer

Motes:

¥ Info

E|
Specs Information General Security
Fart Number: 5LG46537TM o
Checksum: OxFE42FABT

Project Name:
Project Number:

Version Number:

1 Detailed

8 Information

power single integrated circuit,

oK Cancel Apply

Figure 22. Information Tab

The SLG4E537V/M provides a small, low power component for commonly used
mixed-signal fundtions. The user creates their circuit design by programming the
one time Mon-Volatile Memory (MVM] to configure the interconnect logic, the /O
Pins and the macrocells of the SLG46537V/M. This highly versatile device allows a
wide variety of mixed-signal functions to be designed within a very small, low

OK

The checksum is a unique project identifier that can be used to distinguish between the projects.
The Checksum field value is generated based on the project bits state in NVM. The project bits are
chip configurations, such as macrocell settings, connectivity matrix and the project settings.

For FPGA part numbers (for instance, SLG47910), the OTP registers [0:191] are ignored during
calculation. The FPGA core configuration bitstream is also taken into account when computing the

checksum.

Note: The same project may show different checksums when opened in different software versions.
The discrepancy occurs because the set of project bits used to compute the checksum, may vary
between software versions. In this case, the warning will appear when the project loads. The
checksum will be updated in the project file during the next save.

E GreenPAK Designer v.6.48

The project you are accessing contains a checksum generated with an older software

version (v.6.42.001).
Please find the updated checksum for the current version (v.6.48.001) in
Project Settings — Information.

OK

*

Figure 23. Project Checksum Update Warning

Input fields for entering project information are also available. The entry in the Customer project
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name field is also displayed in Print Preview.

roject settings - Print Preview
6 Proj g X 4 [SLG51002C] - Print P
S iy - == = 4] &
Specs | Information | General | Security v @ e J— A A 7]
S Print Save PDF  Save Image Page Setup Portrait | Landscape To Center
Part Number: SLG51002C - ||
Checksum: [oxFracesat | B SLG51002C (Example)
Customer | |
Mame:
Customer
Project Name: |Examp|e{ |
Customer | |
Project Number:
Customer | | VIN3 Ed
Version Number: | T
(a2}
8
Motes: | |
s
D
£4
VOUT3 (¢
) Detailed
| Info 0K | | Cancel Apply

Figure 24. Customer Project Name in Print Preview

2.1.3.3 General

The General tab contains the global chip configurations. The set of settings varies depending on

the part number.

¥ Project settings

Specs Information General ‘ Security

General project options

GPIO quick charge | Disable -

0 Detailed
Info

‘ oK | | Cancel | Apply

Figure 25. General Tab
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2.1.3.4 Security

Same as General, the Security tab includes global settings which typically grant access to the
chip’s data protection features. The settings may vary between different PNs based on their
specific characteristics, such as available memory type (OTP or MTP). The common and important
Security tab configurations are project identification and memory lock and protection options.
These may include:

m Project Identification (Pattern ID) — Can be used for project versioning (the Pattern ID data
can be read even for chips with read protection enabled).

m Lock and Protection Options — Allow to protect read or write chip operations (manage
configurations for specific memory type if applicable).

EX Project settings X
Specs Information General Security
Project Identification
Pattern ID | 1 =
Memory Lock Options
Lock status Unlocked =
2k NVM lock status Unlocked =
Emulated EEPROM lock status | Unlocked =
Protect entire lock configuration | Disabled =
Rheostat NVM Protection
Rheostat 0 protect | Configuration data is unprotected for read and write; «
Rheostat 1 protect | Configuration data is unprotected for read and write; +
L 7 Iﬁleftoailed oK Cancel

Figure 26. Example of Security Tab (SLG47004)

Note: Enable memory locking options (for read, write, or both) to enhance security when handling
sensitive or critical data. See step-by-step instruction on how to lock the project’s memory.

To find out more about the particular chip configurations, click the Detailed info button on the
Project settings window or access the datasheets for the desired part number through the Hub
window > Products.

(1 Detailed oK Cancel Apply
¥ Info

Figure 27. Detailed Info Button
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2.1.4 NVM Viewer

The non-volatile memory (NVM) tool represents the permanent memory of a chip. The NVM is
grouped into bytes. Each byte is an 8-bit sequence. Above each byte, the byte’s address is shown
along with its value in hexadecimal and decimal formats. NVM changes occur after modifying a
macrocell’s property or setting a connection between the blocks.

8 [SLGA6337M)] - GreenPAK Designer — [m] x
File Edit View Tools Options Help
o & e
~ Ei L 152
Properties  Schematic Library Components | NVM Viewer
MV bits view )
0 -
Address - 0x03 [Value - HEX: 0x00, DEC: 0} Address - 0x02 [Value - HEX: 0x00, DEC: 0} Address - 0x01 [Value - HEX: 0x00, DEC: 0} Address - 0xD0 [Value - HEX: 0x00, DEC: 0} v
H 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 ilil 10 9 8 7 6 5 4 3 2 1 0 G
¢ o o o oo o0 0 0 o 0 © 0 0 0 0 0 0 0 0 O 0 0 0 0 0 O 0 0 0 0 0 0 Goto bit
] b

Figure 28. NVM Viewer

NVM viewer cells can be in the following states:

- Bit range of a selected block.
0 | Bits with 0 value.
1 Bits with 1 value.

Latest bit changed to 0 value.

Latest bit changed to 1 value.

The NVM viewer controls can also be used for quick navigation through the bit table. Use the
Autofit feature to jump directly to the bit range of the selected component.

o

Address - 0x9E (Value - HEX: 000, DEC: 0) Address - 0xt v i
1271 | 1270 1269 1268 1267 | 1266 1265 1264 1263 | 1262 1261 HATTTE

o o o o Felfelielel o o 0 Goon

3

Figure 29. Autofit

Enter a bit number (in decimal format), then click Go to bit to find the required bit. The bit order
number becomes highlighted after clicking a bit or using the Go to bit button.

ik

95

Address - 0x0C Value - HEX: 0x00, DEC: 0) Address - 0w0E [Value - HEX: O
Autofit
103 102 | 101 | 100 | 99 98 97 96 95 94 93 92 Ell
0 [ o o 0 0 [ o 0 0 0 [ o Go to bit

]

Figure 30. Bit Order Number Highlight
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The NVM viewer navigation bar can also indicate the location of selected or changed bits in the
table (the color on the bar corresponds the cells color described above). In addition, black color
represents 0 and white shows 1 values.

Address - OxAD Value - HEX: Ox0d, DEC: 4} Address - OxA8 [Value - HEX: 0x07, DEC: 7) Address - Ox&7 (Value - HEX: 0x00, DEC: 0}
1359 | 1358 1357 | 1356 1355 | 1354 1353 | 1352 | 1351 | 1350 | 1349 | 13483 | 1347 1346 1345 1344 1343 1342 1341 1340 1339 1338 | 1337|1336

o B o o FEN 1 o o FenFenienienien i enien o Fenfenien o o

Figure 31. NVM Viewer Top Bar

Hover the mouse cursor over the bit to see which macrocell this bit belongs to.

Address - 0x92 (Value - HEX: 0x00, DEC: 0] Address - 0x%1 [Value - HEX: Ox18, DEC: 24)

1175 | 1174 | 1173 | 1172 | 1171 1170 1169 116§ 1167 1166 1165 1164 1163 1162 1161 1160
o o 0 0o 0o 0 0 Oacmew © ©° 1 1 0o o 0

Figure 32. NVM Hint

To save the NVM sequence to a file, select File > Export from the main menu. To load an NVM
sequence, select File > Import (see section 6.1 Main Menu Commands for a description of all
main menu items). If the imported file contains a bit sequence whose length differs from that of the
selected part number, a confirmation dialog appears, allowing the data to be loaded.

B Import NVM x

MNYM Sequence you are trying to import has different length than chosen chip
revision, Missed data will be replaced with default values,

Would you like to continue?

Figure 33. Import Different NVM Sequence Length
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2.1.5 Components

After a macrocell is added from the component list to the work area, different interaction options
become available. Move the component(s) using a mouse or a keyboard (see section 6.2 Keyboard
and Mouse Controls). The toolbar widgets can also be used to rotate, flip, and align the selected
block(s). To select more than one block, click, hold, and drag over the components to be selected.

¥ [SLGATOD4V] - GreenPAK Designer
File Edit WView Tools Options Help

“]. Rotate Right Flip Horizontal Flip Vertical _Aligrl Horizontal l Align Vertical

A" Rotate Left

Figure 34. Selected Block Adjustment

2.1.5.1 GreenPAK Chips Components Highlight

The macrocell color provides information about its mode (enabled or disabled) and state
(deselected or selected). The Input/Output (I/0) Pin block color indicates its relation to a particular
VDD.

Enabled block Ul.

Disabled block UI.

Pin block UI.

Pin for connection with VDD2 (analog).

Components are shown in deselected (left) and selected (right) states.

Macrocells can be connected using the pins. Hover the cursor over the block to see the pin hints.
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For more info about managing pin hints behavior, refer to section 2.1.15 Settings.

Figure 35. Pin Hint

Macrocell pin hint color indicates the connection possibility between the blocks: whether a wire can
or cannot be added, or which connection type can be set.

ouT Open for connection.

Connection limit is reached.

Temporarily closed for connection (macrocell properties can be changed to
make it available for connection).

Used for hard-wired connections.
External IN/OUT.

Read about connection types in section 2.1.6 Connections.

When a connection is being set, the pin highlight becomes visible. Just like the pin hint color, the
pin color indicates the connection possibility.

Open for connection.

Temporarily closed for connection (macrocell settings on its Properties panel
can be changed to make it available for connection).

Used for hard-wired connection.

Connection is not allowed.

2.1.5.2 SLG51000/1 Chip Components Highlight
Component highlight for SLG51000/1 chips in different modes or states is as follows:

Enabled block Ul.
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Disabled block UI.

I/0O Pin block UL.

Components are shown in deselected (left) and selected (right) states. Pin and pin tip colors are
the same as for chips described above.

2.1.5.3 Component Pin Indicators

Components in the work area display visual markers for easier identification of the specific pin
functions:

m 0 — The higher-order input pin.

m > — Aclock input pin.

B | PIPE OUT

Figure 36. Pin Indicators

2.1.6 Connections

The Set Wire widget helps establish a connection between blocks. To add a wire, click the two pins
between which the connection is being set. More than one connection set from one OUT pinis a
network. Connection creation can be canceled by clicking the right mouse button.

To remove the connection, enable the Erase Wire tool and click the wire (the connection or network
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can also be deleted from the context menu, triggered by right-clicking the wire).

#8 [5LG46537M] - GreenPAK Designer
File Edit View Tools Options Help

& X

Set Wire | Erase Wire

Convert to labeled connection

Convert netwaork to labeled connection

Move network

Remove connection

Remove netwaork

Figure 37. Set or Erase Wire (Network)

2.1.6.1 GreenPAK Chips Connections Highlight

While working with different part numbers the following component connection types may be
encountered:

The most common connection which can be set between

Matrix green pins.
L — Matrix connection which is physically shared with more
’ n = Shared than one component.
. Connections which are predefined and depend on block
Hard-wired settings
Bus Same as hard-wired.
State Connections set to state dependent components
dependent / (such as Dynamic Memory, F or State blocks within
F(;ross- ASM subsystem in SLG46880V chip) / connections
matrix set between Matrix 0 and Matrix 1 components
(SLG47011V).
External Connection set to external components (read more in
section 2.4.2 External Components).
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2.1.6.2 SLG51000/1 Chip Connection Highlight
In SLG51000/1 part number the connection types are as follows:

The most common connection which can be set

Matrix :
between green pins.

Connection which is predefined and depend on

Hard-wired block settings.

Connection set to external components (applicable
External only for SLG51001), read more in section 2.4.2
External Components.

2.1.6.3 FPGA Chip Connection Highlight
Two connection types for FPGA part number (SLG47910V (Rev BB)) are as follows:

S o Not Connection to FPGA Core not used in
activated configuration.
Connection to FPGA Core used in configuration.
. This type displays the current state of the |/O
Activated Planner, and therefore Floorplan. The Activated
connections are reset to Not activated after each
Synthesis procedure.

2.1.6.4 Common Connection-Related Behavior for All Part Numbers

A wired connection or network can be converted to labeled one. Trigger the context menu by right-
clicking the wire to see this option.

o I =

Figure 38. Convert a Wire to Label
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After conversion, the label color remains the same as its wired version (Exception: different

connection types set from one OUT. In this case, label is yellow. Applicable only to GreenPAK part
numbers). Labels and pin colors during connection are also the same.

Connections can be labeled by default, but they can be changed to wired if needed. The name of a

labeled connection can also be changed. Double-click the label and enter a new name in a pop-up
window.

After hovering the mouse over a label, it becomes highlighted along with all other parts of the same
connection.

Figure 39. Highlighted Label

The hint with connection or network information is also displayed when the cursor hovers over the
wire or label.

MM o
MNetwork: NETS

From: P DLY -> OUT
To:  FITERO <-IN

Figure 40. Network Connection Hint

A connection (network) can be moved to another OUT. Select Move network from the context
menu. Choose the new component in the Move network window and click Move.

¥ Move network X

Select new source

Convert to wired connection
Move network

Remove connection

Remove network

Rename network

~ 1/O Pins
» VDD (PIN 1)
b PIN 2 (100)
b PIN 3 (107)
b PIN 4 (102)
v PIN 5 (103)

b PIN 6 (104)
b PIN 7 (105) -

) NET5 & FILTERQ game

Filter

V| Visible macrocells only Move Cancel

Figure 41. Move Connection (Networks)

Information about the components, pins, connection colors, and their descriptions is also available
in Go Configure Software Hub in the Legend box. Read more in section 2.1.7 Legend Box.
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2.1.7 Legend Box

The Legend box window shows the color scheme of the components and connections-related
features in Go Configure Software Hub. The Legend box view may vary depending on the part
number. The window is available from the main menu under Help > Legend box.

Macrocell colors

Wire colors

Labeled connection colors

hted)

Figure 42. Legend Box

Find out more in sections 2.1.5 Components and 2.1.6 Connections.

2.1.8 Draw Frame Tool

The Draw Frame and Draw Custom Frame tools enable visual grouping of elements on the work
area. Both tools are available on the toolbar, in the Edit menu, or using customizable keyboard
shortcuts.

m Draw Frame - Creates standard rectangular frames. Click and drag on the working area to
define the frame. Then select the frame by its border to move it, or drag its edges and corners
to resize.

m Draw Custom Frame - Creates polygonal frames to outline irregular regions. Click to place
the first point, then click to add subsequent segments. Right-click to undo the last segment, or
press ESC to cancel the draft.
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4 Draw Frame | g Draw Custom Frame

custom_text]

Figure 43. Draw Frame Tool

To modify or remove the frame, refer to its context menu. Customize the frame in the Edit frame(s)
window. The frames will also appear in the Print Preview.

2.1.9 Rule Checker

The Rule Checker tool scans a project for errors related to incorrect block connections or settings.
To check the design, click Rule Checker on the toolbar (the tool is also available from the main
menu under View > Tools).
The Rule Checker output window consists of three main columns:

m Event — Shows the message type (Fail, Warning, Note).

m Rule - Explains the essence of the issue.

m Note — Suggests the way to correct the error or provides more details about the issue.

Rule Checker output = )
Time Event Rule Mote
e . i , , . ; r ; The truth table is configured so that all combinations of the inputs that are
23:37:22 | @D Fail 3-bit LUT2/DFF/LATCH2: The truth table is configured incorrectly. TR (e T, A, Ese G TS e G
— . i . . . . = . The truth table is configured so that all combinations of the inputs that are
233722 0 Fail 3-bit LUT3/DFF/LATCHS: The truth table is configured incorrectly. connected to the macracells, do not cause changes on the cutput.
23:37:22 | D Fail VDD and temperature parameters must be filled in. Please check project specs in Project Settings,
233722 @ ‘Warning 3-bit LUT2/DFF/LATCHZ: No input connected. 3-bit LUT2/DFF/LATCHZ's input is not connected.

23:37:22 B Wote  3-bit LUT3/DFF/LATCH3: macrocell is placed in the schematic but not used, 321t LUT3/DFF/LATCHS is placed in the schematic but has no connection. Please
hide the macracell or make some connection.

C Refresh w @ W) Checking is done with: 3 fails, 1 warning and 1 note.

Figure 44. Rule Checker Window

Use the controls to sort the messages by type. Click the Refresh button to display the latest
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events.

& Refresh L1 @ ¥ Checking is done with: 3 fails, 1 warning and 1 note.

Figure 45. Rule Checker Controls

Rule Checker window shows three message types:

A critical error that may cause the project to fail is present in the design. In
some cases, this message type can be ignored (the program may consider the
design solution erroneous, although it is correct for the intended application).

The project contains improper block(s) connections or settings. This message
does not necessarily imply an error, but it notifies about a potential problem

and urges checking the block(s) connections and settings.

This message type suggests minor improvements in the design. The

suggestions are optional and can be ignored.

2.1.10 Snipping Tool

Snipping tool is a work area screenshot-maker. The tool is available from the main menu under

Tools > Snipping tool.

Choose between the Datasheet and Regular screenshot style (the Datasheet style view is the

same as in Print Preview)

% Snipping Tool

Options

® . Datasheet style

Example

OK

Regular style

| % 5 |-om ea)

Cancel

it #® Snipping Teol

Options

Example

OK

Datasheet style ' ® Regular style

Cancel

Figure 46. Screenshot Style
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After selecting the area, copy it to the clipboard or save it in a supported format.

¥ Snipping Tool: export selection

Preview

Copy

Save

X ¥ Snipping Tool: export selection

Preview

Copy as bitmap

Copy as SVG

Save as PNG

Save as SVG

Close

Copy

Copy as bitmap

Copy as SVG

Save

Save as PNG

Save as SVG

Close

2.1.11 Comparison Tool

Figure 47. Supported Formats

The Comparison tool allows comparison of the NVM state of two projects. The tool can be opened
by clicking the Comparison tool widget on the toolbar or by selecting Tools > Comparison tool
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from the main menu.

¥ Comparison Tool ? >
Choose sources
Source 1 Source 2
Current Project = Go Configure Project =

GP&

Drop file here
[or click to Browse)

Current Project

Compare
Compare result
Previous Conflict MNext Conflict
Byte Register Current Project Go Configure Project -
] 0
1 o
2 0
3 0
000
4 o
5 0
& 0
7 0
] o
9 0
10 0
11 0
00
12 o
13 0
14 n b’

Type to locate (Ctrl=F}

Figure 48. Comparison Tool

The tool consists of two main parts: Choose sources and Compare resulit.

2.1.11.1 Choose Sources

Here, the sources for the NVM comparison can be selected. Select the source types from the
dropdowns. Then click the designated area to choose the file or drag and drop it. The available
sources are as follows:

m Current Project — Current state of the design.

m Go Configure Project — Go Configure Software Hub project file with the following
extensions: .aap, .can, .gp3, .gp4, -gp5, -gp6, .hvp, and .ppak.

m Text File — Exported NVM file in .txt format.
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m Chip Project — Configurations programmed on a chip.

¥ Comparison Tool ? >

Choose sources

Source 1 Source 2

Current Project Text File =

-
GP& T
Current Project

test.but

Caompare

Figure 49. Choose Sources

If Chip Project is selected as a source, make sure the supported platform with the inserted IC is
connected to the computer. The board info appears in the designated area. Click Read to add the
programmed data to the tool. Clicking the Blink button triggers the blue LED on the connected
platform. This feature is useful for checking which board is currently detected by the Go Configure
Software Hub instance. If multiple platforms are connected, select the desired one in the dropdown.
Note that Debug tool should be disabled to use Chip Project as a source.

Source 2

Chip Project =

GP3-GPE, HVF, AAP

GreenPAK Lite Development Board [ID: ~

Blink Read

Figure 50. Chip Source

The Compare button becomes active when two sources are selected (for Chip Project, after the
source is selected, click Read). After clicking Compare, a pop-up appears where the ranges to
ignore while counting conflicts can be selected.

¥ Comparison tool ?

Select ranges to be ignored while comparing

| Reserved bits

| Trim bits

V| Select all

OK

Figure 51. Range Selection
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After the pop-up is closed, the Comparing window with the results appears.

2.1.11.2 Compare Results

After the sources are compared, the table with the results is displayed. Navigate through the
unmatched bits using the Previous Conflict and Next Conflict buttons.

8 Comparison Tool

Choose sources

Source 1

Current Project

Source 2

hd Go Configure Project hd

GPE
ol
10
Current Project

ol

test.gpé

Compare result

Previous Con

Eyte  Register
o
1
2

0x00 3
a4
5
6
7
2
9
10

0x01 1

Type to locate (Ctrl+F)

Compare

Color scheme

. Register set to 1
|:| Mismatches
. Ignored mismatches

=]

20000 oo oo oo

oD oo oo oo oo oo oo o

bt Conflict

e Project = ‘ ‘

Figure 52. Compare Results and Color Scheme

The table contains the information about a byte, register, and NVM of the selected sources. The
vertical navigation bar indicates the location of 0 and 1 register values, along with conflicts and
ignored bits. See the color explanations by clicking the Color scheme button.
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The search field can also be used to find a particular byte or register.

)

G
10
11
12

13
14

001

b | |t |t |t | = | =

“I','pe to locate (Ctrl=F)

2>

Tvpe r<space =< pattern= for searching registers only

0300 [0) Byte
00 (1) Byte
0x02 (2) Byte
003 (3) Byte
Onc0d (4) Byte
005 (5) Byte
006 (6] Byte
007 (7] Byte -

Figure 53. Search Field

2.1.12 Power Dissipation Calculator

The tool helps to determine the amount of heat dissipation of the device, which is an important
step in developing an effective thermal management solution. Power Dissipation Calculator is
available only for the HVPAK part numbers and mainly applies to the HV OUT CTRL macrocell and
HV OUT pins.

¥ [SLG47105V] - GreenPAK Designer

File Edit View Tools Options Help

b B =

Rule Checker Debug | Power Dissipation Comparison

I

Figure 54. Power Dissipation Calculator on the Toolbar

To launch the tool, click the Power Dissipation button on the toolbar or select it from the main
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menu under Tools.

48 Power Dissipation Calculator X

Power supply
VDD V) 3.3 % | Supply Current (mA): 1.00 -

HV QUTO and HV OUT1 settings

Design configuration: Two half bridges
Fall Time [nsk 129

Rise Time [ns): 107

HS FET on Resistance (mChm}: 336

LS FET on Resistance (mChmj: 327

High Voltage Power Supply (VDD2): 24.0 =
HW QUTO RMS Current [A): 10 =
HW QUT1 RMS Current [A): 10 =
PWMO Frequency (kHzj: 1,000 =
Half Bridgel mode: High side Reci =
Half Bridge1 mode: High side Reci =

Fill from Design

_ Thermal Resistance Junction to Board Junction to Top

LS0: 0.166 W Temperature Characterization Parameter Measured Temperature [Ta)
H50; 0.168 W
=L51: 0.166 W Thermal Resistance Charact. 65.0

Parameter [C/W)
.HS1: 0.168 W Ambient Temperature (C): 25.0 -
PCE with thermal vias

Rds{on} Dissipation: 0.663 W )
itchi 3 Estimated Die = unction
Swlt(hl.ﬂg Losses: 0.006 W Temperature (Tj): & 69 °C Temperature
Operating Supply Power: 0.003 W O'\
Ambient

Temperature

Two layer PCB /'H (]|
Thermal Vias

Total Dissipation: 0672 W

OK Cancel

Figure 55. Power Dissipation Calculator Preview Window

The tool consists of four main parts:

m Power supply — Voltage applied to VDD pin and estimated current consumption parameters.

Power supply

VDD [V} 3.3 ~| Supply Current [ma): 1.00 =

Figure 56. Power Supply

= HV OUT 0 and HV OUT 1 settings — The main parameters of the power pins used in the
design.

¢ Design configuration — Reflects the HV OUT mode parameter selection, set on the HV
OUT CTRL macrocell's Properties panel.

e Fall Time, Rise Time, HS FET on resistance (mOhm), LS FET on resistance (mOhm)
— Configurations, which are automatically adjusted based on the conditions and
configuration of the HV OUT CTRL component.
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¢ High Voltage Power Supply — Set the supply voltage (VDD2) for HV OUT pins.

e HV OUT RMS Current — Responsible for the output current and cannot exceed 1.5 A
per HV OUT.

e PWM 0 Frequency (kHz) — Set the frequency at which HV OUT pins operate. The
frequency value can be set using the PWM 0 macrocell. Additionally, the frequency value
can be transferred automatically using the Fill from Design button in the lower right
corner of the HV OUT 0 and HV OUT 1 settings section.

HV QUTO and HY QUT1 settings
Design configuration: Two half bridges
Fall Time (ns): 129
Rise Time [ns): 107
H35 FET on Resistance ([mChm):
LS FET on Resistance (mOhmj:
High Voltage Power Supply (VDD2): 24.0 =
HV OUTO RMS Current (A} 1.0 =
HYV OUT1 RMS Current (A} 1.0 =
PWMO Frequency (kHz): 1.000 =
Half Bridged mode: High side Reci ™
Half Bridge1 mode: High side Reci =

Fill from Design

Figure 57. HV OUT 0 and HV OUT 1 Settings

Note: When the HV OUT pins are in the Hi-Z state, HV OUT 0 and HV OUT 1 settings are
displayed as locked. Change the HV Pin’s Output mode on its Properties panel to unlock
the settings.

Properties 3]
PIN 7 (HV_GPOO_HD)
I/0 selection: Digital output - - _
; - PIN7 =
o & I
Input mode: i o =
QE=0 one b voo ® HVOUT i PIN G
»* ~—e
achial - | T
OE=1 Hi-2 o

LOW side on
HIGH side on

HIGH and LOW side on

Figure 58. HV OUT Properties Panel

m Power dissipation bar — Indication of the power dissipation for each output FET: LSx (low
side) and HSx (high side). Below, the total power dissipation is shown, including open FET
resistance Rds(on), FET switching losses, and the power dissipated by the chip even when
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the HV OUT pins are in Hi-Z.

LS0: 0.166 W
B Hse: 0188 W
Wst: 0166w
BHsi: 0188w

Rds{on) Dissipation: 0.663 W
Switching Losses: 0.006 W
Operating Supply Power: 0.003 W

Total Dissipation: 0.672W

Figure 59. Power Dissipation Bar

m Temperature Characterization — Provides three options for calculating the device Die
temperature:

e Thermal Resistance — Only the ambient temperature of the device is required for
calculations. This method is the least accurate. If the PCB in use contains thermal vias,
the respective checkbox can be selected to take this into account

Thermal Resistance Jundtion to Board Jundtion to Top

Temperature Characterization Parameter Measured Temperature (Ta)

Thermal Resistance Charact, | __

Parameter [C/W) i =
Ambient Temperature [Ch: 25.0 v
PCB with thermal vias

Estimated Die 69 °C Junetion
Temperature (Tj): Temperature
O\ Ambient

Temperature

Two layer PCB

/-n T
Thermal Vias

Figure 60. Thermal Resistance Window

e Junction to Board — The PCB temperature is used to calculate the Die temperature.
It should be measured 1 mm from the device. This method has a higher accuracy
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compared to Thermal Resistance

Thermal Resistance Junction to Board

Temperature Characterization Parameter

Junction to Board Charact.
Parameter [C/W]

Estimated Die o
Temperature (Tj): 2 43 °C

Jundtion to Top

Measured Temperature [Th)
PCB Board Temperature (C):

Junction
Temperature

Two layer PCB /'!\ I
Thermal Vias

Board
Temperature

Figure 61. Junction to Board Window

¢ Junction to Top — The temperature of the Die is determined based on the upper
surface temperature of the chip. This method has the highest accuracy.

Thermal Resistance Junction to Board

Temperature Characterization Parameter

Junction to Top Charact.

Parameter [C/\W) 13
Estimated Die a
Temperature (Tj): & 34°C

Junction to Top

Measured Temperature [Tc-top)

Top Case Surface Temperature (C):

Junction
Temperature

Top Case
Temperature

Two layer PCB

/-n T
Thermal Vias

Figure 62. Using Junction to Top Window

Keep the Die temperature below 150°C to ensure the chip operates correctly. An indication of
overheating appears if the temperature exceeds the limit.

Thermal Resistance Jundction to Board

Temperature Characterization Parameter

Thermal Resistance Charact, |
Parameter [C/W) —

PCE with thermal vias

Estimated Die o
Temperature (Tj): 2 154 °C
Warning: Die Temperature must be
lower than 150 C

Junction to Top

Measured Temperature (Ta)
Ambient Temperature [C):

Junction
Temperature

O\ Ambient
Temperature

Two layer PCB

/-u T
Thermal Vias

50.0 -

Figure 63.

Overheating Warning

R11UZ0481EU0100 Rev. 2.13.0
June 5, 2026

RENESANS

Page 43
© 2026 Renesas Electronics



2.1.13 Acceleration Profile Configurator

The Acceleration Profile Configurator tool is designed for linear motor speedup calculation
based on specified time and motor speed range for the Commutation block. Additionally, Timer
macrocells can use Acceleration Profile as a counter data source. Launch the tool by clicking the
Acceleration Profile button on the toolbar or by selecting it from the main menu under Tools.

8 [5LG4T125V] - GreenPAK Designer
File Edit View Tools Options Help

& b = |~

Rule Checker Debug Comparison Acceleration Profile

Figure 64. Acceleration Profile on the Toolbar

Select the desired macrocell, then set the parameters for calculations.

ﬂ Acceleration Profile Configurator

Macrocell: Commutation hd
General

Open loop duration: 0 1s =
Commutation block

Initial period speed: 10Hz =

Min closed loop

20Hz .
speed:

M Previous B Current

Generate

Import Export | ER Cancel Apply

Figure 65. Acceleration Profile Configurator Tool

2.1.13.1 Commutation

The parameters available for the Commutation macrocell are listed below.
m Open loop duration — Time interval of motor acceleration time (x-axis on the graph).

m Initial period speed — Minimum motor rotation frequency (y-axis on the graph) during the
open loop acceleration.

m Min closed loop speed — Maximum motor rotation frequency (y-axis on the graph) during
the open loop acceleration.

The two latter parameters can be configured in the tool directly or on the Commutation block
Properties panel and are mutually syncronized.
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Click the Generate button to perform the calculations on the basis of the provided data.
The results are represented in the following ways:

m Plot — Graphical visualization of open loop acceleration. It provides the following information
and possibilities:

e x-axis (time interval set to the Open loop duration) and y-axis (frequency values set to
the Initial period speed and the Min closed loop speed).

Current graph (based on latest added parameter values) and previous one (based on the
previously set values).

Closed loop speed dotted line showing the upper frequency limit.

Tracker with labels.

Zoom by x-axis scale with Ctrl + mouse wheel.

¥ Acceleration Profile Configurator x
General

Open loop duration: 0.1s

Commutation block

Initial period speed: 11Hz =

Min closed loop 20Hz -

speed:

Generate

Impaort Export | B2 Cancel Apply

Figure 66. Commutation Waveform

m Table — The table contains 16 points. Each point consists of two values: Divider Value and
Counter (CNT) Value. Each value consists of two parts: MSB 8bit and shift 4bit to reduce
memory space. It is also possible to modify the MSB and Shift cells manually by double-
clicking them.
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¥ Acceleration Profile Configurator
General Id Divider M5B Divider Shift CNT MSE CNT Shift  Divider Value
0 204 1 153 2 408
Open loop duration: 0.1s - 1 279 1 136 2 458
2 128 2 243 1 512
Commutation block 3 142 2 219 1 568
- - - 4 157 2 198 1 628
Initial period speed: 10Hz - 5 173 2 180 1 502
Min closed loop 20Hz - & 189 2 165 1 756
T 7 &g 2 151 1 828
8 225 2 138 1 S00
g 243 2 128 1 a72
10 131 3 237 o 10428
11 141 3 221 ] 1128
12 152 3 205 ] 1216
13 163 3 191 ] 1304
14 173 3 180 ] 1384
Generate 15 186 3 168 ] 1438
Import Export o _ Cancel

CHT Value
612
544
436
438
396
360
330
302
276
256
237
221
205
191
180
168

Apply

X

Figure 67. Manual Data Editing for Commutation Table

2.1.13.2 Timers

The Timer macrocell parameters in the tool are also synchronized with the ones on the Timers

Properties panel.

m Dynamic mode - Enable the Dynamic mode.

m Counter Data (CD) Source — Select the Timer source counter, Acceleration profile, or Scaler

(where applicable) to read the counter data value from.
Same as for Commutation, the Timers’ data is also represented in two ways:

m Plot — Visualizes the counter data values.

ﬂ Acceleration Profile Configurator *
Macrocell: TimerQ v
Timer
Dynamic mode: Enable v
‘Counter Data (CD) from 16-byte Profi ~
Source:
Import Export
Figure 68. Plot
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m Table — The table also consists of 16 points, which can be entered manually while the
Counter Data (CD) Source is set as from 16-byte Profile. Period and Frequency are

calculated based on the cell value.

ﬂ Acceleration Profile Configurator
Id
Macrocell: Timers - 0 153
1
Timer 2
3
Dynamic mode: Enable v a
‘Counter Data (CD) from 16-byte Profi ~ 5
Source: 3
7
8
g
10
11
12
13
14
15
Import Export o

Value

136
243
219
198
180
165
131
138
128
237
221
205
191
180
168

Period
- 3.85 s
3.425 ps
6.1 ps
3.5 ps
4.975 ps
4,525 ps
415 ps
3.8 ps
3.475 ps
3.225 ps
5.95 ps
5.55 ps
5.15 ps
4.8 ps
4,525 ps
4.225 ps

Frequency
259.740 kHz
291.971 kHz
163.934 kHz
181.818 kHz
201.005 kHz
220.994 kHz
240.964 kHz
263.158 kHz
287.770 kHz
310.078 kHz
168.067 kHz
180.180 kHz
194.175 kHz
208.333 kHz
220.994 kHz
236.686 kHz

Cancel Apply

Figure 69. Timer Macrocell Table

Import or Export the calculation results in .csv or .txt format using the corresponding buttons at the

bottom.

Note 1: To write the table data to NVM, click the Apply button.

Note 2: The Commutation and Timers table values share the same NVM bits.

2.1.14 Reg File Configurator

The tool interacts with Commutation block and PWM macrocells. For Commutation block, the tool
provides the motor control waveform calculation according to the given amplitude and the Reg File
size. For PWM, it performs the automatic fill-up of the Reg File for the specified waveform.

Start Reg File Configurator from the toolbar or find it in the main menu, Tools.

8 [SLG4T125V] - GreenPAK Designer

File Edit Wiew Tools Options

& b @

Rule Checker Debug

Help

Comparison

% ll,

Reg File

Acceleration Profile

Figure 70. Reg File Configurator on the Toolbar

The parameter set can be used to:

m Specify the used amount of bytes that can be read from Reg File by the selected macrocell.
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m Select the waveform type in which the generated data is represented (this option is available
only while Commutation block macrocell is selected).

m Set the PWM resolution and the waveform amplitude.

Click the Generate button to perform the calculations on the basis of the provided data (this option
is available only while Commutation block macrocell is selected).

The tool provides two ways of data representation:

m Plot view — X-axis represents the amount of bytes that can be read by the selected block;
y-axis is the waveform amplitude. The green part represents data stored in Ref File, while
orange shows data for motor control generated automatically, based on Reg File data.

¥ Reg File Configurator x

Macrocell: Commutation bloc ~ B RegFile
Parameters 210
Preset depth: 64 bytes b 75
Preset high addr: | 64 bytes -
0
‘Waveform: Trapeze 1207 v
Resolution: 8-bit - 05
Max value: 255 - 70
) ‘ ‘
0 |
T
0 31 63

Generate

Import Export I|||I T Cancel Apply

Figure 71. Reg File Configurator Window

m Table view — In addition to generated values, the Value column cells can also be modified
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manually by double-clicking.

¥ Reg File Configurator x
Byte # Value Duty Cycle Vref =
Macrocell: PWMO = 0 o 0.00 % 32 mv
1 o 0.00 % 32 mv
Parameters 2 o 0.00 % 32 my
Duty Cycle source: | RegFile 1st 8-byte ~ 3 0 0.00% s2my
4 o 0.00 % 32 mv
Resolution: 8-bit 3 o 0.00 % 32 mv
& [ : 0.00 % 32 mv
7 o 32 mv
8 0 32 mv
2, 32 mv
10 32 mV
32 mv
32 mv
32 mv
0.00 % 32 mv
0.00 % 32 my
U AL my b
Import Export | & Cancel Apply

Figure 72. Manual Data Editing

Import or export the calculation results in .csv or .txt format using the corresponding buttons at the
bottom.

Note: To write the table data to NVM, click the Apply button.

2.1.15 Settings

To reach the settings window open Options > Settings (on macOS open App menu
> Preferences). The window contains the following tabs: General, Designer, Appearance,
Shortcuts, and Updater.

2.1.15.1 General
m Default projects folder — Define the path to project files.

m Projects recovery — Activate project file autosaving.

This feature reduces the risk or impact of data loss in case of a crash or freeze. The project file
copy is saved to a temporary location at a predefined interval. If a critical issue occurs, the file
appears in the Recovery Files tab in the Hub window (see the location of the Recovery files tab
in section 2.1 Design Tools).

R11UZ0481EU0100 Rev. 2.13.0 - 2 NS Page 49
June 5, 2026 ENES © 2026 Renesas Electronics



2.1.15.2 Designer

44 Settings

General Designer Appearance Shortcuts Updater

Default project folder

ChUsers\User

|| Browse...

Projects recovery

Turn on autosaving

(save a copy to temporary location] Frequency:

Default 0K Cancel

Smin |5

Apply

Figure 73. General Tab

m Pin hints — Show pin hints while a block is selected or the properties panel of a component is

visible (find out more about pin hints in section 2.1.5 Components).

m Look-Up Table (LUT) — Select the preferred LUT shape (regular, ANSI or IEC) using different

standard gates.

8 Settings

General Designer Appearance Shortcuts Updater
Fin hints

Show pin hints while macrocell is selected

Show pin hints while macrocell properties panel is visible
Look-Up Table [LUT)

Use regular shapes by default

Shape standard: ANSI LUT

Default 0K Cancel

Apply

Figure 74. Designer Tab
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2.1.15.3 Appearance

m Window appearance — Save position of the toolbars, dock widgets, and window geometry of
the workspace.

Note: If multiple GCSH instances are open, the Window appearance settings of the last
closed instance are saved.

m Ul Scale — Select from a predefined list of scale options to adjust the interface size. Changes
to the scale require an application restart to take effect.

m Settings X
General Designer Appearance Shortcuts Updater

Window appearance

Save position of toolbars

and dock widgets V| Save window geemetry

v

Ul Scale (application restart is required)

Scale and layout: 100% -

More appearance settings are available from the popup menu of the main window and toolbars.

Default OK Cancel

Figure 75. Appearance Tab

2.1.15.4 Shortcuts
m Shortcuts configuration — Assign or change the shortcut for the available actions.

Read more about shortcuts in section 2.1.17 Keyboard Commands.
2.1.15.5 Updater

m Scheduler — Set frequency of the updates check.

m Path — Define a location to download updates to.

m Proxy — Configure a proxy for updates.

m Check configuration button — Test the connection to the server.
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44 Settings ? x
General Designer Appearance Shortcuts Updater
Scheduler
V| Check for updates | After start -
Mext check: after application start.
Path
Destination: | Ch\Users\Taras\Desktop\GPD_Installer Browse...
Proxy
® No proxy
System proxy settings
Manual proxy configuration
HTTP proxy: Port: |0
HTTP praxy requires authentication
Username
Password
i Your changes will take effect next time you launch Updater.
Check configuration
Default oK Cancel Apply

Figure 76. Updater Tab

To reset the settings, click the Default button at the bottom left corner of the Settings window.
Settings can be reset for a particular category or for all categories at once.

General Designer Appearance Shortcuts Updater

Default project folder
Browse...

Ch\Usersi\User

Projects recovery

Turn on autosaving Frequeng: | 5min =

(save a copy to temporary location)

¥ Settings X
Select categories
¥ General Designer
Appearance Shorteuts
Updater
@ select all
| oK Cancel
oK Cancel Apply

Default

Figure 77. Default Button
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2.1.16 Help window

Help materials provide information about the IC’s parameters, components, and tools. There are

several ways to reach the Help window.

To open the unified Help materials for a particular part number, go to the main menu > Help > Help

(F1). Walk through the categories to find the required information.

* GreenPAKGE Reference (SLG46811V)

~ GreenPAKG Reference (SLG46811V)

i GreenPAK6 Reference (SLG46811V)

VoD

EDGE DET (Edge Detector)
Additional Legic Functions

GND The Renesas 51G46811 GreenPAK is 3 one-time programmable Mixed signal array available in a small 1.6 mm x 1.6 mm STGQFN-12 package.

CNT/DLY/FSM (Counters, Delays, Finit... Features
PDLY {Pregrammable Delay / Edge De..,
M5 ACMP (Multichannel Sampling A... « Pragrammable Logic;

POR (Power on reset) . P

Oscillator 0 Macrocell + Read Back Protection (Read Lo
Oscillator 1 Macrocell « 23V 0 5.5 V Supply

12C - - : .

Cto 85°C

« Operating Temperature Range: -40
» RoHS Compliant / Halogen-Free
» 12 Pad STQFMN: 1.6 = 1.6 = 0.55 mm, 0.4 mm pitch;

EPG (Extended Pattern Generator)
TEMP SEMSOR (Temperature sensor)
LUT (Look-up Table)

DFF/LATCH (D-Flip Flop and Latch)
Shift Register Description
PGEM (Pattern Generator)

Multi-Function Macrecell
~ Simulation Reference
~ Simulation Components

The 5LG46811 provides a small, low
programming the one time programmable (OTP) Non-Volatile Me
ly versatile device allows a wid

GMND macrocells of the SLG46811, Thi

Resistar power single integrated circuit. The macrocells in the device include the following:
Capacitor i ~ o N

Inducter « Multichannel Sampling Analog Comparator (MS ACMP):

Dicde ur Analog Channels

eference for Each Channel;
Scenarios;

vrnchn

Voltage Source
Current Source
Brushed DC Motor

Result Appearance;

Stepper Motor * Integ

Bipolar Junction Transistor = Twelve Combination Fun

MOSFET - Macrocells;

Subcircuit Pattern Generator or 2bit LUT;

~ Simulation Analyses - Four 3-Bit LUT or (DFF/LATCH) with Set/Reset;
Tran:\ent_;—\nal',l. - Four Selectable D \TCH or 3-bit LUTs or Shift Registers;
Parametric DC Analysis - One 4-Bit LUT or (DFF/LATCH) with Set/Reset Ma
Simulation Results e o N
» Six Multi-Function Macrocells

r component for commonly used Mixed-Signal functions, The user creates their circuit design by
7 (NVM) to configure the interconnect lo
f Mixed-Signal functions to be designed within a very small, low

he |0 Pins, and the

Figure 78. Help Window

To open the Help window for a selected block, right-click the component and select the Detailed

info () option (F1) in the context menu.

Align Horizontal
Align Vertical

Flip Horizontal

Flip Vertical

_ Rotate Left
|, Rotate Right
Set Label
Reset macrocell
Convert to labeled connections
Hide

| Detailed info

Figure 79. Detailed Info
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Information buttons (£3) may also appear in different workspace locations, such as on a
component’s Properties panel or Project settings window. Clicking the button also opens the

Help window.

2.1.17 Keyboard Commands

There are configurable and non-configurable keyboard commands. The configurable commands
can be managed in Settings (for more info, see section 2.1.15 Settings). To find a command easily,

use the search field.

Test Mode
Software debugging tool [Shift+<key=)

Key sequence:

Default

8 Settings
General Designer Appearance Shortcuts Updater
Shortcut configuration
Search: |shift
Action “ Shorteut
IMain Window
Reset connections to default Ctrl+Shift+C
Reset settings to default Ctrl=Shift+R
Hardware debugging tool (Shift+<key=)
Emulation Shift=E
Infa Shift+l
Log Shift+L
Program Shift+P
Project Data Shift+MN
Read Shift+R

Shift+T

OK

Cancel

Apply

Figure 80. Shortcuts Table

To change or add a shortcut, double-click the action and press the key sequence on the keyboard
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to add it to the corresponding field. To discard changes, use the Reset button.

# Settings ? >

General Designer Appearance Shortcuts Updater

Shorteut configuration

Search:
Action “ Shorteut -
Flip Vertical Ctrl=W
*f- Fullscreen Mode F11
B Help Fi
Hide H
Import EEPROM
Import EPG

Import NV

I
-o _
Linkedin

(=] Memory Table Editar

T2 VM Viewer F2
New Cirl=M
Cpen Ctrl+ 0

- Open Demo
Pan mode

‘= Print Ctrl=P

# . Project Settings

“\ Properties F3

0% Redo Ctrl=¥

# Remove component(s) Del
2 Renesas Website

Key sequence: | Reset

Default oK Cancel Apply

Figure 81. Assign a Shortcut

In Debug tools, a hotkey can be assigned to some hardware sources in the context menu. Use a

hotkey to change the source state (read more in section 2.2 Debug Tools). Assign a hotkey from the
context menu or create a custom one.

Connect to Expan:

Pullup
Pull down

Button

Copy settings to

Move settings to

Exchange settings with

Figure 82. Hardware Sources Hotkeys

See the list of configurable and non-configurable hotkeys in section 6.2 Keyboard and Mouse
Controls.
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2.2 Debug Tools

Debug tools are a set of instruments that allow testing and debugging of a design. To access
Debug tools, click the Debug button on the toolbar. Since different hardware platforms are
available for a specific part number, select the platform most suitable for the project.

E Development Platform Selector X

HVPAK™ 5LG47125

Demo Board &

GreenPAK DIP GreenPAK Advanced GreenPAK Serial GreenPAK Lite

Development Platform Development Platform Debugger Development Platform BLDC Motor load

Software Simulation

0K Cancel

Figure 83. Platform Selector Window for SLG47125V

Note: The hardware can only be used in one application instance at a time. If it is necessary to
transfer control from one instance to another, disable Debug tools on the controlling instance.

After a platform is selected, the software activates a toolbar and a panel with controls for main
procedures, including emulation and chip programming.

EF (5LG47105V] - GreenPAK Designer
Flle Edit View Tools Options Help

~  12CVinual inputs  12C Virtual Outputs 12 Reconfigurator

2] 46 [8]10]12]1a]16]18] 20| vn[22]2:
va| 3]s [7] 9] e]3]15[17]19] [21]23]25]27 293

Int. VDD | | Ext. VDD on || oFF TPMap

LEDs ON || LEDs OFF

bvop ¥ wvour [
CTRLI -

o o

PN:-, DB HW-FW: -
@ d 0=

im0 [ @ |[© ]| ) § | Eamdia] oefauit - B[] % [[m =

Figure 84. Software Ul After Debug is Enabled
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2.2.1 Hardware Sources

Go Configure Software Hub provides software tools to configure varied hardware sources that
manage or generate input and test signals for a chip. Each signal source is connected to an
external pin on a chip.

ouT Debug ON > Jc, o °

3

IN

o
o

Below is the complete list of all hardware sources.

(@)

No source (Not Connected)

of®
II

VDD
(OFSS Pils BB GND
(PORSS PiN 17 B84 Pul up
Pull down

Fr . = .

(s 5 4 Signal Generator
/@ ] o) )

@- M Logic Generator

o

I2C Generator

OO0 ©
E

l

Constant Voltage

Parametric Generator

Synchronous Logic Generator

Note: The choice of hardware sources depends on the development platform features and chip
restrictions.
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The controls can be switched on or off from the context menu or from the toolbar by clicking the
Add Signal Generator or Add VDD button (the button view depends on the available sources).

&) Add Signal generator ¥ & Add Probe & Remove ¥

® Signal generator

Logic generator
12C generator
VDD

GND

Button

Pull up

Pull down

Figure 85. Debug Toolbar

To remove the source, click the Remove button or select N/C (Not Connected) in the context menu.

@ Add Signal generator ¥ & Add Probe H Remove ¥

Remove all Sources

Figure 86. Remove Button on Debug Toolbar

Some chip pins may have additional controls, such as LED indicators or Expansion Connectors
(ECs), which are available even if a development platform is not yet connected. These controls can
be enabled or disabled by hovering over the source and clicking the required control.

Figure 87. Buffered Led

Figure 88. Power GreenPAK Buffered Led
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If it is necessary to identify the chip pin connected to a specific test point on a board, use the Test
Point (TP) Map tool. Note that the pin-to-test-point mapping varies depending on the chip type.

Debugging controls [E]ES]
Debugging Controls

: reenPAK Advanced EhanoeipGiion

| t Platf ) -
j “cvciopment Tatlom Import configuration

Device: | Onboard o 12C Reset

Emulation Test Mode Pragram

Project Data
Start All Pause All Stop All

2|4]6]|8)|10(12|14]|16]|183]|20|Vb|22|24]|26|28|30|32
Va| 3|5 |7|9|6G|13]|15]|17]|19 2123|2527 | 29|31

Int. VDD | | Ext. VDD OM | | OFF TP Map

LEDs OMN | | LEDs OFF

Figure 89. TP Map

Hardware sources can be divided into two categories: basic Hardware Sources and Generators.
Generators provide a comprehensive solution for creating analog or digital signals with
configurable settings and are discussed in more detail in section 2.2.2 Generators. Later in this
chapter, the basic Hardware Sources are described.

2.2.1.1 Basic Hardware Sources

The available basic Hardware Sources are: VDD, GND, Pull up, Pull down, and Button. Unlike
the others, Button offers additional configuration options (for the remaining basic sources, all
necessary information is already described above).

The Button hardware source allows quick switching between two predefined states: Upper
connection (U) and Bottom connection (B). These predefined states can be set to VDD/GND,
High-Z, Pull Up, or Pull Down. Hover the mouse cursor over the Button control to view its
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configuration.

Figure 90. Configurable Button

The default connection can be set to either the Upper connection (U) or the Bottom connection

(B).

Upper connection
Bottom connection
Latch mode ® To Bottom connection

Set 'Push’ hotkey

Bottom connection
Default connection

Latch mode

Set 'Push’ hotkey

Upper connection

Bottom connection

Default connection Hi-Z
Latch mode Pull down

Set 'Push’ hotkey

Figure 91. Default Key Connection

Latch control has two modes: Latched and Not latched. These modes can be configured from the
context menu or by clicking the LATCH button to change the value.

In Latched mode, the Button toggles its state on click and remains in the new state until the next
click.
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In Not Latched mode, the Button changes its state when left-clicked and returns to its previous
state after the mouse button is released.

Upper connection

Bottom connection
Default connection
Latch mode 4 ‘ ® Not latched

Set 'Push’ hotkey Latched

Figure 92. Key Mode

A hotkey can be assigned for the Push action. Pressing the hotkey is equivalent to a mouse click.

Upper connection
Bottom connection
Default connection
Latch mode

Set 'Push’ hotkey Custom key ...
Led Enabled Key 'Q'
Connect to Expansion connector Key 'W'

N/C Key 'E'

VDD Key 'R

GND Key T
Pull up
Pull down

Button

Logic generator

Signal generator

12C generator
Copy settings to
Move settings to

Exchange settings with

Figure 93. Choosing Hotkey

The same hotkey can be assigned to multiple Buttons, which allows the states of all such Buttons
to be changed simultaneously.
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2.2.2 Generators

A Generator is a hardware source type that produces analog or digital electronic signals on test
points on a board. Go Configure Software Hub allows generator setup in an easy and convenient
way with visual control of settings and states. The Generator can be controlled using the sticker
that appears when hovering over the corresponding icon. For more advanced configuration, use
the Signal Wizard tool. For details, refer to section 2.2.3 Signal Wizard.

2.2.2.1 Logic Generator

The Logic Generator generates logic pulses. A logic pulse is one of two voltages that correspond
to two logic states (low state and high state, 0 and 1).

Logic Generator Settings
Mode: Marmal =
Pattern: (0107110
T Level
1| 50,000 ¥ || ms - Low
2| s0.000 2| ms - |  High |
3| 50.000 ¥ | ms - Low
4| 50,000 2| ms ~|  Hgh |
5| 50.000 2| ms - |  High |
6| 50.000 w | ms - Low
Insert before row |1 =
Remove row 1 =
Levels count: 6 =

0

+100 ms +200 ms +300 ms

o
a
==
~0
0@
=
&

Figure 94. Logic Generator in Signal Wizard

All Logic Generator settings can be exported or imported. To do this, copy the Pattern field
content and paste it into a text editor. The content is automatically converted to XML format text.
This feature can be used to save custom generators or load them from an external file.
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2.2.2.2 12C Generator

The 12C Generator is intended to create 12C (Inter-Integrated Circuit) communication patterns
based on Logic Generators. Two Logic Generators are combined as SDA (Serial Data) and SCL
(Serial Clock) lines. Predefined 12C primitives can be combined to generate the required waveform
appropriately, and the SCL frequency can be selected.

Figure 95. 12C Generator

SDA signal is a special case of Logic Generator used for sending data over 12C. The Signal
Wizard editor shows the sequence of commands.

SCL signal is a particular Logic Generator that can be used for board configuration only. The SCL
is configured by choosing a predefined frequency. The set of these frequencies depends on the
development platform.

12C Generator Settings
SCL: PING [TP4) - 12C clock -
Speed: 1 kHz =
Used resources: | 3%

Change Slave Address Clear

Start |5 |g|=
Stop v |5 |gp|=

Figure 96. 12C Generator Command Editor
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o
a
=
@
=
=

=PIN4 (TP4)
ScL

SDA
scL
e Start

Figure 97. 12C Generator Signal Wizard

If a command type needs to be changed, click the arrow - and the drop-down menu shows the
available commands.

12C Generator Settings
S5CL: PIMZ [TP2) - 12C clock =
Speed: 1 kHz =
[
Used resou Composi
g | =
g | =
g | =

Restart
Ack

Mack

Slave Ack
Slave Data
Control Byte
Word Address
Data

Delay

Figure 98. 12C Command List

Composite commands Read and Write may be split into a sequence of basic commands (all
commands are listed in the drop-down menu above).
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2.2.2.3 Signal (Analog) Generator

The Signal Generator produces an analog signal and can be configured using one of the following
pre-defined types: constant voltage, sine, trapeze, logic pattern, or custom signal.

Figure 99. Signal Generator

Below is the Signal Wizard view for different signal types.

m Constant voltage waveform type

o
a
||
=1 o]
0o
=
=

Type:

u:

Signal Generator Settings
Const. voltage

3.299 v |V

Tolerance: £7 mV

Figure 100. Configuration Options of Signal Generator, Type Constant Voltage
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m Sine waveform type

Signal Generator Settings
Type: Sine
Phase: a
Custom 0.00 rad
phase:
Amplitude: 2751 -
Zero offset; 2751 -
Period: 1000.000 - | | MS
Frequency: 1.00 Hz
Data: Modify

Tolerance: £7 mV

o
a
=
=3
0@
=i
g

Max. voltage should be not higher than VDD+0.5V

Figure 101. Configuration Options of Signal Generator, Type Sine

m Trapeze waveform type

Signal Generator Settings
Type: Trapeze (Triangle, Saw)
Mode: MNarmal
Umax: 5.501 -
Umin: 0.000 =
T low: 250,000 - | ms
T rising: 250,000 = || ms
T high: 250.000 = || ms
T falling: 250,000 = ms

Tolerance: =7 mV
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Figure 102. Configuration Options of Signal Generator, Type Trapezoid (Triangle, Sawtooth)

m Logic pattern waveform type

Signal Generator Settings
Type: Logic pattern =
Mode: Maormal e
Levels
adjustment: Standard o
Umax: 5.501 =
Umin: 0.000 =
Pattern: 01101101
T u

1| 50.000 w | ms - Umin
2| 50.000 v | ms - Umax
3| 50.000 v | ms hd Umax
4| 50,000 ¥ || ms - Umin
5| 50,000 v || ms - Umax
&| 50.000 ¥ | ms - Umax
7| 50.000 ¥ | ms - Umin
&| 50.000 ¥ | ms - Umax

Insert before row |1 =

Remove row 1 =
Levels count: 3 =
Data: Modify
Tolerance: =7 mV
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+100 ms +200 ms +300 ms

Figure 103. Configuration Options for Signal Generator, Type Logic pattern

Signal Generator Settings

Type: Custom signal =

Set Signal

Tolerance: =7 mV

{ Max. voltage should be not high

PIN3 (TP3)
scL

Figure 104. Configuration Options of Custom Signal (Arbitrary Waveform) Generator

The custom signal can be configured in a separate window. Find out more in section 2.2.4 Custom
Signal Wizard.
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2.2.2.4 VDD/VDD2 Power Signal Generator

Some part numbers have an additional power supply (VDDZ2); if present, it allows two independent
voltage domains to be interfaced within the same design. The pins dedicated to each power supply
can be configured as inputs, outputs, or both (controlled dynamically by the internal logic) for the
VDD and VDD2 voltage domains. Using the available macrocell, mixed-signal functions bridging
both domains can be implemented, or level translation can be passed through in HIGH to LOW and
LOW to HIGH directions.

Figure 105. VDD/VDD2 Power Signal Generator

If the Sync Power Rails [S] mode is enabled in Signal Wizard, VDD and VDD2 share the same
power settings. The option is available only for VDD / VDD2 power generators.

2.2.2.5 Synchronous Logic Generator

The Synchronous Logic Generator is used for generating logic pulses and waveforms on GPIO
pins. It is a 64-channel digital pattern Generator, provided only by ForgeFPGA Deluxe Development
Board.

Figure 106. Synchronous Logic Generator

The efficiency of this generator can be improved by using the Signal Wizard, which offers
two types of resources: used bandwidth and used points. Used bandwidth refers to buffer
occupancy and depends on points density.

The top complex graph displays two metrics: a green line for points density (points per second)
and a yellow line for used bandwidth. The peak value of the used bandwidth line correlates with
the used bandwidth value in Parametric Generator Settings. This graph precisely summarizes
resource usage in all waveforms displayed below over one period.

The screen view can be adjusted and graph visibility can be toggled using the button in the bottom
right corner of the window.

While the graph at the top of the window represents all waveforms collectively, the indicators to
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the right of the generators display information for each channel individually. Each channel has two
different indicators:

m Points Usage Indicator — Shows the number of points a channel is using.

m Resource Percentage Indicator — Displays the used bandwidth for each channel.

Both indicators are color-coded and change color depending on their values or percentages.
Legends are available for each indicator to check the value range.

ﬂ Signal Wizard

Used bandwidth:
Used points:

Channel used points; =
Duplicated points:
Unigue points: 2

Options

& General
‘Channel: GPIO11 [TP31) - Logic Sequent =
Repeat: COne-shot bt
Repeat count: 2
Pause type: Last state -
End state type: Last state bt

Channel properties
Repeat: One-shot b
Pre-start state: Low bt
Pre-start delay: 0.000 - | |us -
‘Qutput type: Push-Pull bt
Pause state: Low
End state: Low
Synchronous Logic Generator Settings

43%

1°851 of 10°000°000

1'042

Pattern:  0101010101010101010101010710701010701010101

T Level
““““““““““ - e
1053 | 50,000 ¥ | ns - Low
1054 50,000 % ns ~ | High |
1055 | 50.000 = | ns - Low
1056 | 50.000 4 ns - | High |
1057 | 50.000 ¥ ns B Low
1058 50,000 % ns ~ | High |
1059 | 50.000 = | ns - Low
1060 | 50,000 + | ns - | High |+
Insert before row | 1 -
Remove row 1 =
Invert Levels count: | 1060 =
v Auto Apply ) Apply

0)

i

GPIO10 (TP

31)

GPIOL1 (TP

+100 ps

e All Start Pause Stop

Figure 107. Synchronous Logic Generator Window

The Used points metric displays the cumulative number of points used by patterns across all
channels. A point represents any change in level across any of the 64 channels, including pre-start
delay and endstate. However, if two or more channels change levels simultaneously, it is counted
as one generator point.
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The Wizard also helps in understanding each channel individually.

m Channel used points combine the duplicated points and unique points in a selected channel

m Duplicated points show the total duplicated points currently used by the generator

= Unique points represent the total unique points currently used by the generator

Synchronous Logic Generator Settings

Used bandwidth: =
Used points: &

Channel used points; &
Duplicated points: &

Unigque points:

Pattern: 0107110

50,000

0%

& of 10°000°000

ps
s
s
s
s
s

Level
Low
High
Low
High
High

Low

1 -
2| 50.000 v
3| 50.000 -
4| 50.000 -
5] 50.000 v
&) 50.000 -

Insert before row

Remove row

Invert Levels count:

Figure 108.

2.2.2.6 Parametric Generator

Synchronous Logic Generator Properties

The Parametric Generator generates logic pulses that follow different protocol sequences. This

type is also available for ForgeFPGA Deluxe Development Board.

In Signal Wizard, a special editor shows the sequence of commands.

Figure 109. Parametric Generator

Actions available in the command editor:
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= Add or remove commands by clicking < and ==.
m Change command parameters.

m Change the order of commands by dragging the command to another position.

Parametric Generator Settings
Used points: & 0% |
Used bandwidth: e |
PWM v |g|=
UART transmitter v |g|=
Clock v |9 |=
Raw v |9 |=

Figure 110. Parametric Generator Command Editor

Figure 111. Signal Wizard for the Parametric Generator

The list of available commands:
= PWM (Pulse Width Modulation) — The PWM command editor has three input fields:
e Period - A united duration of high and low states per repeat.
e Duty cycle — The percentage of the total duration in the high state.

e Repeats — Pattern repeat count.
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=

PWHA

Period: 100us

Freq 10kHz

Duty Cycle: | goo

LLAIE L

Repeats: 2

Figure 112. PWM Command Editor

m Clock — The command generates a signal oscillating between a high and a low state. The
editor has two input fields:

e Period — The united duration of high and low states per repeat.

e Repeats — Pattern repeat count.

Clock

Period:

Freq

Repeats:

100us
10kHz

1

Figure 113. Clock Command Editor

m UART Transmitter — Generates a signal according to the UART standard:
e Baud rate — Signal frequency.
Data frame — Number of bits allocated for user input.

Data — User input in hex format. If the data frame is lower than the number of bits
required to represent the data, the more significant bits are ignored.

Parity bit — Create a parity bit for error detection.
Stop bit size — Duration of the stop bit.

Bit order — Serial data transfer format.

_ UART transmitter

Baud rate:

9600
Data frame: |8
Data: — ]
Parity bit: v
Stop bit size: |1

Bit order: M5B

Figure 114. UART Transmitter Command Editor
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m Raw - This pattern works as a typical Logic Generator.

2.2.3 Signal Wizard

To start configuring a Generator, double-click its icon next to the pin or find Edit in its context

menu.

Start/Continue generator

Pause generator
Stop generator

Pause Type

Global linkage

Figure 115. Opening Signal Wizard

The Signal Wizard window contains a Generator settings panel and the plot (waveform preview).
The window is common to all Generators, although different sets of settings may be activated,
depending on the selected hardware source.

Options
s

Generator:

Shown period:
Start point:
Stop point:
Global linkage:
Sync Power Rails:
Repeat:
Repeat count:
Pre-start state:
Pre-start delay:
End state:
Output type:
Pause type:

Type: Sine
Phase: o

Custom
phase:

Frequency: 1.

Data:

Tolerance: £30 mV/

Auto Apply

8 Signal Wizard

0.00 rad
Amplitude: 2751
Zero offset: 2751
Period: 1000.000
00 Hz

General
PIN1 [VDD] - Sine

Unlinked

Disabled
Cyclic

2

Start point (V)
0.000

Pre-start state
Hi-Z

Last state

RIED

Maodify

ms

ms

ms

Al Start Pause Stop

Figure 116. Signal Wizard Window

General settings category mostly provides signal configurations related to time, period, and state.
Below are the settings that may require a more detailed description.
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= Global Linkage — When enabled, allows the Generator to be controlled using the Start,
Stop, and Pause buttons on the Debugging Controls panel.

m Sync Power Rails — Enable for VDD and VDD2 to share the same power settings. The
option is available only for VDD / VDD2 Power Generators.

The lower settings section is generator-specific. Read more in section 2.2.2 Generators.

2.2.3.1 Scaling Controls

Scaling controls are located at the bottom right corner of the Signal Wizard. The controls allow
adjustment of the number of periods shown in the waveform preview.

8 signal Wizard — m| >
Options
— General
‘Generator: PIN1 (VDD) - Sine -
Shown period: Auto -
Start point: ms
Stop point: 1000.000 ms
Global linkage: Unlinked -
Sync Power Rails: Disabled
Repeat: Cyclic -
Repeat count: 2
Pre-start state: Start point (V)
Pre-start delay: 0.000 * ms =
End state: Pre-start state
Output type: Hi-Z
Pause type: Last state -
Signal Generator Settings
Type: Sine -
Phase: o -4
Custom 0.00
phase: 0.00 rad 1.50
Amplitude: 2751 ||V -
Zero offset: 2.751 ¥ |V = L00 |-
Period: 1000.000 w | | ms A
Frequency: 1.00 Hz 0.50
Data: Modify
Tolerance: £30 mV' 0.00
Auto Apply 5] Apply All Start Pause stop ® Auto i -@

Figure 117. Scaling in Signal Wizard

The Cursor button can be used to show or hide the mouse coordinates in the timing diagrams.

m Auto — Scale all generators to fit the largest period among them. Only generators with
Shown period set to Auto are affected.

m Custom — Waveforms can be rescaled manually. To do that, ensure that Auto mode is OFF
and then scale by Ctrl + mouse wheel.
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2.2.4 Custom Signal Wizard

Custom Signal Wizard allows creation, import, and editing of signal waveforms (applicable only
for Signal (Analog) Generators). The signal can be created by manually adding points or by
importing a custom list of points from an external source.

4 Custom Signal Wizard - O X

- ﬂ = x 7 —_— i
Clear f\ Add Point jb Add Peak Continuous Ramp ‘, Remove Point Data panel 7 Import points LockX Lock¥ Close

2.00
1.50 |-

1.00 |-

0.50 |-

Min T: 2.11 ms T: | 1000.00 ms ~ | Max T:373624.71 ms Available points: 43 -@

Figure 118. Drawing Signal (Arbitrary Waveform)

Use the controls on the toolbar to manipulate the waveform.

= Add Point, Peak, and Continuous Ramp — Use the buttons to start creating the signal
waveform.

m Remove Point — Click the button to remove a selected point (or use a right-click).

m Data Panel — Show or hide the data table. Values for a selected point can be removed or
modified, and a point can be added in between.

m Import Points — Click the widget to open the Import window and insert the point
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coordinates.

#8 Import points ? X
Insert points here

0.0 5500

0.2 3500

0.3 2500

0.4 2500
0.5 3500]

Options

Decimal separator Column separator Row separator

point = auto = auto (line feed) =

Info Test (o] 4

Figure 119. Import Points

See the coordinate formatting options:
e Decimal separator: point or comma.
e Column separator: auto, tab, or other.

¢ Row separator: auto (line feed), tab, or other.

2.2.5 Hardware Configurations

Configuration state snapshots can be created to restore a previous configuration when needed.
The snapshots include hardware source configurations and are saved and loaded with the project
file. This option is available for both Generators and basic Hardware Sources.

Default

e o @ |8 ||| « || Emulation:| custom2 E ) % | o

Figure 120. Saved Configurations

Save the current configuration state.
Save a new configuration state.
Delete the selected configuration.
Import a new configuration.

B XEELET

Default

[N The list of saved configurations.

custom2
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2.2.6 Debugging Controls

To access the required development platform through the software, click Debug and select the
board from the list of supported platforms.

The Debugging Controls panel appears. It contains the Ul controls for chip communication and
programming, brief information about the connected devices, and other features described below.

Different Debugging Controls panel types may be encountered in the software. Within the
Standard debugging controls, built-in validation checks are provided. The list includes, but is not

limited to, the following:

m |C detection check — Itis verified whether the IC in the socket has the correct part number

and revision.

m Socket connection test — The software performs a validation check to confirm the chip’s

connection status.

m Chip state analysis — The software verifies the chip’s state to ensure proper execution of
procedures, including checking whether the chip is empty or programmed, and whether the
chip protection configuration permits the operation.

m VVDDs range validation — The software ensures that the chip operates within the required

VDD voltage range.

et Development Platform

Device: | Onbeard

Va| 3

Part number:
Board details:

Change platfarm

Import configuration

b 12C Reset

Read

i Test Mode Program b

Project Data

Pause A Stop A

B |10|12]|14|16|16|20| Vb |22 |24 |26 |28 |30 |32

G |13]15]|17 |19 21|23|26|27 |29 | 3

OM | | OFF TF Map

LEDs ON | | LED's OFF

SLG4B26V/C, rev. Dx6 :
HW v1.3.1, FW v3.6 0=

Figure 121. Standard Debugging Controls Panel Example
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The Expert panel provides the same set of features without the additional validation checks.

Debugging Controls
% ForqeFPGA™ Deluxe Change platform
@ Development Platform )
= Import configuration
Standard Expert
@ These operations run without the typical verification process.
ForgeFPGA Socket Card #3, HW 01, FW 01 Detect socket
SLGATS2V Detect part number
Load from MCU
e o (Emulation) s
Load from MCU
Program OTP (1] trough TRP L1 ]
Load from OTP o Load from QSPI T
(Test Mode) (Test Mode®)
Socket controls
VDS connection VDS ChO-Ch2
PLL configuration | PLL async -
CLK on GPIOB B000Hz
CLK on GRIOT B000Hz
Flash controls Read Program Erase
TP Map
Board details:  HWv1.2, FW v1.11.4

Figure 122. Expert Debugging Controls Panel Example

Later in this section, all Debugging Controls panel Ul elements that may be encountered while
working with different platforms and ICs are described. In chapter 3 Devices, the supported
development platforms and the Debugging Controls panel for each board are presented.

The table listing Debugging Controls element availability for all boards is given in the appendix, in
section 6.3 Debugging Controls Feature Availability.

Use the references below to quickly find the Debugging Controls panel interface for a specific
platform.

m GreenPAK Advanced Development Board m GreenPAK Lite Development Board
m GreenPAK DIP Development Board m GreenPAK Serial Debugger Board
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m ForgeFPGA Deluxe Development Board m Power GreenPAK Demo Board

m ForgeFPGA Evaluation Board m GreenPAK Serial Debugger Board (with
SLG5100x)
m Power GreenPAK Development Mother-
board m Go Configure Development Board

2.2.6.1 Debug Configuration

m Recommended platform configuration — Find information about the supported adapter,
development board, and device ordering information. Click the platform name link to open the
Recommended platform configuration

Debugging controls
Debugging Controls

GreenPAK Advanced Cinon plat sy

Development Platform

|Import configuration

Figure 123. Recommended Platform Configuration

m Change platform — Open the list of development platforms supported by a part number.

m Import configuration — Upload configurations from a different development platform
supported by a part number.

2.2.6.2 Device Selector
m Onboard; Chip in socket — Search for the device placed on the board.
m External — Search for the device on the selected 12C slave address.

m Auto detect; External, connected to ’I2C OUT’ — Search for the device on all available 12C
slave addresses, starting from 0 until the first one is found.

Debugging Controls

I GreenPAK Advanced Change platform

Y Development Platform

Import configuration

Device: | Onboard - |12C Reset

Read
Emulation Test Mode Program

Project Data

Figure 124. Device Selector
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Note: Make sure the socket is not connected to the platform and to an external chip at the same
time.

2.2.6.3 External Device Modes
m GPSD - Use a separate 4-pin connector (PWR, SCL, SDA, GND) for 12C communication.
m ECs - Use the expansion connector for I2C communication:
e VDD EC - Power.

e SCL and SDA - EC according to the chip TP map.

Debugging Controls

4 GreenPAK Lite Development Change platform

Platform

Import configuration

Device: 2 | External: 0001 - 12C Reset
ECs t
T ead

Emulation il Test Mode Program *

Project Data

Figure 125. Lite Board Device Selector

2.2.6.4 Chip Procedures

m Test Mode — Debug the programmed project. Enable power and load the configured
hardware sources.

m Load from OTP — Same as Test Mode (Expert procedure performed without additional
validation checks).

m Emulation — Debug the current project. Enable power and load the design with configured
hardware sources.

m Load from MCU - Same as Emulation (Expert procedure performed without additional
validation checks).

m Load from through TRP — Same as Emulation, but the procedure sequence goes through
TRP (Expert procedure performed without additional validation checks).

= Emulation(sync) — The project changes are automatically loaded to the chip when the
control is active.

Note: Emulation bypasses the standard chip startup sequence and is not suitable for normal
boot behavior verification. To observe the standard startup process, use Test Mode with a
pre-programmed chip.
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m Sync - Load the current project to the chip once.

m Write — Load the current project to the chip once.

m Write (sync) — Similar to Write. Any changes to the project made during the Write (sync)
are immediately applied to the chip.

m Read — Read the programmed chip and open the project in the new software instance or in
the Project Data window of the current instance.

m Program — Program the chip with the current project. For some part numbers, such as
SLG47004, EEPROM programming is available.

m [2C Reset — Change the I2C reset bit (from 1 to 0). This causes the device to re-enable the
Power-On Reset (POR) sequence, including reloading all register data from NVM.

2.2.6.5 Flash Procedures

Flash memory is located on the FPGA sockets. See the available controls for working with it.

m Test Mode(*) — Load data from flash to the chip.

validation checks).

Read — Read the chip project from flash memory.

Program — Program flash memory with the current project.

[ ForgeFPGA™ Deluxe
ﬁ Development Platform Rev.

Flash controls Read

Debugging Controls

Change platform

20 Import configuration

Read

Emulation Test Mode (*) |~

Program
Generators controls
Start Pause
Socket controls

Program Erase

Figure 126. Flash Procedures

Load from QSPI — Same as Test Mode(*) (Expert procedure performed without additional

Erase — Clear flash memory (erased flash memory address values are read as OxFF).
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2.2.6.6 NVM Programmer Window

= Project data — A table with NVM or EEPROM bit sequences. Bit values can be changed,
sequences can be imported or exported, and the data can be used to program the chip (for
more information, see section 2.2.7 NVM Programmer Window).

Device: | Onboard

Emulation

Start All

-

Test Mode

Pause All

|12C Reset

Read
Program b

Project Data

Stop All

Figure 127. Project Data Control

2.2.6.7 Generator Controls

m Start, Pause, Stop All — Control the generator state while Global linkage generator setting

is enabled.

Emulation

Start All

2]41]|6
Va| 3|57

9

-

Test Mode

Pause All

8 |10|12]14 16|18 | 20|V
G |13|15]17]|19

Read
Program -

Project Data

Stop all

Figure 128. Generator Controls

2.2.6.8 Expansion Connectors (EC)

m Expansion Connectors — This port was designed to connect the platform to the external
circuits and apply external power, signal sources, and loads. There are several ways to
connect or disconnect the expansion connectors (also, control the ECs on the work area

using a hardware source):

e Connect or disconnect all ECs by clicking the ON or OFF button.

e Connect or disconnect a specific EC by clicking the ECs sequence number button.

R11UZ0481EU0100 Rev. 2.13.0
June 5, 2026

RENESANS

Page 83
© 2026 Renesas Electronics



e Connect or disconnect Va EC by clicking the Ext. VDD button.

Start All Pause All Stop All
2|46 |8 |10]|12]14|16]18]|20|Vb |22 |24|26)28 | 30| 32
Val|3|5|7)19 |G [13]15]|17]|19 21123|25|27 |29 |31
Int. VDD Ext. VDD ON | | OFF TP Map

LEDs OM LEDs OFF

2.2.6.9 Power Source Selector
m Internal VDD - Power is provided by the GreenPAK board.

m External VDD - The board measures voltage on the active power connector and provides
the same voltage level.

Va|3|5)7]19|6]|13]15]17]19 21|23]|25|27]129]|31

Internal VDD OM || OFF TP Map
External VDD

LEDs OM | | LEDs OFF

Ll

VDD 3.3V

VDD 3.3V

Figure 129. Power Source Selector Example

2.2.6.10 VvDD2
Power supply voltage on VDD2 pin for BLDC Motor load or RGB LED load. The selected voltage
determines the operating power level.

Note: The VDD2 power supply is automatically disabled if the maximum current limit is reached. To
restore operation press Reset on the board or reconnect it.

voDZ | Z 5V = N/D

Figure 130. VDD2 Option

2.2.6.11 TP Map

m TP map - Show the test point map on the work area to reflect the physical test points on the
development platform.
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2|4|6 |8 |1W0|12]|14]|16|18|20|Vb|22|24|26|28 30|32
Va|3 |5 |7|9|6|13|15)|17|19 2123|258 |27 |29 | A
Int. VDD Ext. VDD ON | | OFF TP Map

Figure 131. Test Point Control

2.2.6.12 LEDs on and LEDs OFF

m LEDs ON and LEDs OFF — Enable or disable all LEDs on the current platform (applicable
only for development platforms with LED support). A particular LED can be controlled on the
work area using a hardware source.

Int. VDD

Part number:
Board details:

Ext. VDD

N/DY
N/DY

ON

LEDs ON

OFF TP Map

LEDs OFF

Figure 132. LEDs ON and LEDs OFF Controls

2.2.6.13 Voltage Level Controls

m VDD - Set the voltage level on the corresponding test points. If a selected value exceeds
any board limitation, the dependent controls are blocked and a warning is shown.

VDD: 3.3v

Ak | (dk

VDDZ: 3.3V

Part number:
Board details:

N/D

N/D Q=

Figure 133. Voltage Level Controls

2.2.6.14 Power GreenPAK Voltage Controls
= VDD, VDDIO, VDDLV - Power supply voltage for the overall chip and GPIOs.

m VIN — Power supply voltage on the corresponding LDO component’s VINs.

m VINs ON, VINs OFF - Enable or disable all VINs.
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VDD & 360V -
vDDIo & 3.60V -
vDDlow = 1.3V -
VINT2 | 2 vINS |2 1,30V =
viNg | £ viNg | £ 130V =
VING | 2| vINT | £ 0.30 =
viNg | 2 0.30 =
VINs OM WINs OFF

Figure 134. Power GreenPAK Voltage Controls

2.2.6.15 GPIO SW Control

m GPIO SW Control — Add buttons for software control of GPIOs, GPIO(SDA), GPI(SCL), and
CS. Read more in section 2.2.1 Hardware Sources

Note: the GPIO SW Control feature is permanently enabled in the Power GreenPAK Development
Motherboard. For the SLG51002CTR Demo Board, the feature can be activated using the
corresponding button in the Debugging Controls.

GPIC SW Control

Figure 135. GPIO Software Control

2.2.6.16 Socket Controls

m LVDS connection — The LVDS setting enables LVDS switches, configuring all channels
simultaneously.

m PLL configuration — The PLL generator operates in two modes: sync and async. In sync
mode, both generators start simultaneously with a 90-degree phase shift at a set frequency.
In async mode, each generator can be enabled or disabled individually and operates
independently.

Note: The described socket settings are applied dynamically during the procedure and can be
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modified on the fly.

Socket controls
VDS connection VDS ChO-Ch2
PLL configuration | PLL async -
CLK cn GPIO& B000Hz -
CLK cn GPIOT7 8000Hz

Figure 136. Socket Controls

2.2.6.17 External Bitstream

The option enables the use of a bitstream from another project for Emulation (MCU), Programming
(OTP), and configuration from flash (FLASH).

v External Bitstream

MCU Import FPGA_bitstream_MCU txt «" Remove
FLASH Impaort N/D 1 Remaove
oTP Import N/D 1 Remaove

Figure 137. External Bitstream option

2.2.6.18 Motor Measurements Table

This table provides feedback on motor performance and power conditions, helping to monitor and
verify motor behavior, where:

m Motor Speed — Displays the current speed of the motor in revolutions per minute (RPM).

m Motor Current — Indicates the amount of electrical current the motor is drawing, which
reflects the motor’s load or torque demand.

m Motor Voltage — Shows the voltage supplied to the motor for verifying correct power delivery
and identifying undervoltage or overvoltage conditions.

Moter measurements Value
Motor Speed 1665rpm
Motor Current 40mA
Meotor Voltage 0.735v

Figure 138. Motor Measurements Table
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2.2.6.19 Color Picker

This tool allows configuring RGB LED color output by adjusting the PWM duty cycles for the red,
green, and blue channels, with the resulting color shown visually and as an HTML hex code. Click
Write color to load the specified Duty Cycle values to the corresponding PWM registers.

Red [PWMOD -> Duty Cycle]: 255 =
Green [PWH1 -= Duty Cycle]: 255 -
Blue [PWHM2 -= Duty Cycle]: 1] -
HTML: |#FFFFOD
Write color

Figure 139. Color Picker Tool

2.2.6.20 Initial Design

The button opens a new software instance containing the preprogrammed design used on the
demo board.

Initial design

Figure 140. Initial Design Button

2.2.6.21 Info Details
Brief information about the last detected chip (where, for example, V/G is a package name and 0x6
is a metal revision) and platform.

Note: A metal revision of a chip is an updated design that changes only the metal interconnect
layers, leaving the underlying silicon unchanged.

Part number: SLG46826V/G, rev. 0x6 -
Board details:  HW v1.3.1, FW v3.6 Q=

Figure 141. Info Details
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o

-1 Show operation log.

2.2.6.22 Board Selector

Information about the connected part number, development platform, software version,
and operating system.

After the board is connected, the platform information appears on the bottom toolbar. To switch to a
different platform, use the Board selector.

Blink Blink with an LED of the board in use.

GreenPAK Lite Development Board [ID

GreenPAK Lite Development Board [ID: 0x204]

0201] in use

Figure 142. Board Selector

Update the chip and board Info details.
@ Run the Socket Test.

The Socket Test checks whether the chip is successfully connected to the board. Click Show
Details to view the Socket Test report.

¥ Socket test

o Socket test successfully completed. No issues detected.

TP ID

TP1
TP2
TP3
TP4
TPS
PG
TP7
P8
TP9

TP1O

TP

P12

Low Measurement

VDD
-5.70 my
Mot available
Mot available
-6.00 my
-5.70 my
Mot used
Mot used
Mot used
Mot used
GMD
-3.00 mV

State
QK

QK
QK

OK

Show Details...

High Measurement
VDD
5106.00 mV
Mot available
Mot available
5109.00 mv
5109.00 mv
Mot used
Mot used
Mot used
Mot used
GMD
5109.00 mV

Pox

State

QK

QK
QK

OK

.

Figure 143. Socket Test Report

If the Socket Test fails for any reason, refer to the Troubleshooting section for assistance.
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2.2.7 NVM Programmer Window

This section contains the description of all NVM Programmer window controls.

EJ NvM Programmer >
Loaded NVM file: Current project Loaded EEPROM file: Current project
MV EERPROM
R W Byte  Register g::; To g:{:garam Comment = | Export Data to program |~
2037 0 0 Import
2038 0 0
2039 o ]
2040 1 1
2041 1]
2042 1 1
2043 0 0
OxFF
2044 0 0
2045 1 1
2046 0 0
2047 1 1 -
Type to locate (Ctrl+F)
2k Register lock status: | Unlocked - @) Use current project’s sequence for Programming and Emulation process
Pattern ID: 1 - Use this sequence for Programming and Emulation process
Reload from current project Clear Open in new application instance Close

Figure 144. NVM Programmer Window with 12C Read/Write Operations

NVM Programmer Window Table:
m R and W — Shows whether a register is readable and writable.

I12C operations allowed.
I 12C operations is not allowed.

m Raw Data - Displays the original bit value after data import.

m Data To Program — Shows the current NVW that can be changed by the user. It is used for
chip procedures, such as emulation or programming.

s Comment — Add notes.

Note 1: The comments are stored neither in chip memory nor in the project file. However, the
export option that includes comments can be used.

Note 2: Service bit values may be modified automatically during NVM import to ensure proper
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chip performance.

EF nvM Programmer X
Loaded NVM file: Current project Loaded EEPROM file: Current project
NV EEPROM
i Raw Data = | Export Data to program |~
R W Byte Register Data To Program Comment o progl
1819 0 1] Import
OxCA
1620 o ]
1621 1] ]
1822 0 ]
1623 0 ]
1624 0 | 1
1823 0 0 Bit data
1676 0 . Service bit: Modified for correct chip performance
1627 0 [ Data has not been modified
0xCB
1628 0
1629 0 -

Figure 145. Forced Service Bit Modification Highlight

NVM Programmer Window Controls:

Lock status — Lock NVM Reading or Writing. Use this control to determine whether Read
and Write operations are possible.

Pattern ID — Assign an ID to the current design.

Use current project’s sequence for Programming and Emulation process — Choose the
bit sequence from NVM Viewer for the programming and emulation processes.

Use this sequence for Programming and Emulation process — Choose the bit sequence
from the Project Data table for the programming and emulation processes.

Reload from the current project — Load the bit sequence from the NVM Viewer into the
Project Data table.

Clear — Set the entire Project Data table’s bit range to 0.

Open in a new application instance — Open the bit sequence from the Project Data table
in a new software instance.

Export — Save the Raw Data or Data To Program bit sequence to a text file.

Import — Load the bit sequence from a text file.

The required byte or register can be found by typing its number in the search field. To filter bytes or
registers in the search, use the following markers:

b — Search for bytes only.

r — Search for registers only.
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B3 nvM Programmer X
Loaded NVM file: Current project Loaded EEPROM file: Current project
NVM EEFROM
R W  Byte Register 2 Lata Comment = | Export Data to program |~
Data To Program
2037 ] 0 Import
2038 o 0
2039 o 1]
2040 1 1
2041 o 0
2042 1 1
2043 o 0
0xFF
2044 o 0
2045 1 1
2046 o 0
2047 1 1 =
[raz Q|
142 Register
242 Register
342 Register
420 Register
421 Register
422 Register

423 Register
I 424 Register

425 Register

Figure 146. Searching for Registers

2.2.8 12C Tools

The 12C Tools are instruments that help debug the project configuration by reading or writing

register data on the chip.

A chip’s 12C communication macrocell allows an 12C bus master to read or write information at any
moment over a serial channel directly to the registers using the 12C protocol. The tool allows the

macrocell data to be configured on the fly.

After the D

ebug utility is enabled and the platform is selected, the following 12C Tools appear on the

toolbar: 12C Virtual Inputs, 12C Virtual Outputs, and 12C Reconfigurator.

Note: To read or write data with the 12C Tools, Emulation or Test Mode is required.

8 [SLG46826V] - GreenPAK Designer

File Edit View Tools Options Help

& kB =

Rule Checker Debug Comparison

@ AddVDD ~ @ Add Probe % Remove ~  12CVirtual Inputs  12C Virtual Outputs  12C Reconfigurator

Figure 147. 12C Tools on the Toolbar
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2.2.8.1 12C Virtual Inputs

The 12C Tools contain the following instruments (the set of tools depends on the selected part

number):

m Counters/Delays — Allows reading or writing the counter data of a specific macrocell

configured in CNT/DLY mode.

Toaol

Counters/Delays

8 12C Virtual Inputs

Counter/Delay
16-bit CNTO/DLYO/FSMO (MFD)

8-bit CNT1,/DLY1 [MF1)
B-bit CNT7/DLYT [MFT)

Read

Log

Counter data Mew value
100 100 -
50 50 =
15 15 =
Write

OxC3
OeCS
OxCA
0xCE
OweCC
0D
OxCE
OxCF
DD
0xD1
D2
D3

MDA

Clear

000
D00
Ox00
000
000
]
000
000
D00
0x03
0x53

eV T

Figure 148. Managing Counters/Delays

m [2C Virtual Inputs — Allows reading or writing 12C virtual OUT values of the I12C macrocell.

& 12C Virtual Inputs
Tool

12C Virtual Inputs

[=- TN R~ RN R R S WY R X )

Outputs

auTo
auT
ouTa
auTs
auT4
QuTS
auTe
ouT?

Read

Log

Current value Mew value
1 . |
o 0
L . |
o 0
o 0
] 0
o 0
] 0
Write

]
OxCo
OneCA
B
OxCC
OxCD
0w CE
OxCF
]
0D
D2
D3
OxD4
D5
MheNF

Clear

Ox00
000
000
]
Ox00
000
000
Ox00
000
w03
0x53

007
000
Mhelin

Figure 149. 12C Virtual Inputs

m Registers — Allows reading or writing all chip register data. It is possible to read or write:

e The specific register in each row.

¢ All registers using the bottom buttons.
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8 12C Virtual Inputs
Tool Log
Registers ¥ $gg gigg
OxCA 0x00
= Byte, _ Current value, Mew value, = 0xCB 000
o |R W hex Registers hex hex P 00
. 0x00 [7:0] 0x00 0x00 Read | Write OwCD 0x00
001 [15:8] 0x00 %00 Read | Write $g§ igg
On02 [23:16] 0x00 w00 Read | Write oxD0 P
0x03 [31:24] 0xd1 0x&1 Read | Write 0xC1 0x03
0x04 39:32] 0x00 0%00 Read | Write $g§ $$
005 [47:40] 0x00 w00 Read | Write | — oxD4 x0T
OxD5 0x00
Type to locate [Ctrl=F) 0xD6 000
Read Write Clear
Figure 150. Read/Write the Registers Data
Register values can be edited in the following ways:
e Enter the value in the New value column.
e Change the register bits by clicking a cell in the Registers column.
R 12C Virtua
Tool Log
- UsLS URuy
Registers ¥ 0%CE %00
OxCT 0x00
= Byte, . Current value, Mew value, = 0xCa 000
Ee Lo hex REOSTEE hex hex 0xCS 000
0x00 [7:01 0x00 0x00 Read | Write OxCA 000
+ OHCE 0x00
001 [15:8] 0x00 0%00 Read | Write Py 00
Lty 122441 iy Read | Write OHCD 0x00
H8 12C Virtual Inputs: Byte 0x00 * Read | Write OxCE 0x00
OHCF 0x00
Read | Write %00 0%00
R W Register Current value  New value Read | Write D1 0%03
o 0 0 Read | Write oxD2 053
OxD3 x4
1 0 a Read | Write KD x0T
2 0 0 Read | Write OxD5 0x00
— OxDE 0x00
Read | Write
3 0 0 £a ” kDT 0x00
4 ) fi] Read | Write 0xDE 000
. 0 = Read | Write ggi gg:
] 5 0 0 L Read | Write |+ 0xDB 201
Type tf 7 0 0 oxDC 0x00
| | oK | Cancel frite Clear
Figure 151. Registers Modification Options
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A required byte or register(bit) can be found by using the pattern below:

Tool Log
: 02235 OO -
Registers b
02236 00
02237 o000
Z R Byte, Registers Current value, Mew value, 3 %2238 0x00
hex hex hex 0x2239 0%00
. 0x00 [7:0] 0x00 0x00 Read | Write 0x2234 0x00
Wit a w2238 000
Omel1 [15:8] 000 000 Read | Write P 0x00
0x02 [23:16] 0x00 0x00 Read | Write 0x223D Ox0D
003 [31:24] 000 000 Read | Write 0x223E 0x00
0x223F 0x00
: Write | =
Oneld [39:32] 000 000 Read Ti 042240 0x00
Type to locate (Ctri+F) w2241 000 =
Type b<spacer<pattern= for searching bytes only (default)
- Type r<spaces < pattérns for searching registers only Clear
0x00 (0) Byte

Figure 152. Filter Options

The Registers tool allows creation of tabs with specific register ranges. Add a new tab by
clicking the button under the All tab and the =, then add entries with register ranges.

Note: Only the registers under the active tab are read when the bottom Read button is clicked.

48 Add tab *

Entries
Byte: 0w00, Registers: [7:0]
Byte: 000, Registers: [7:0]
Byte: 001, Registers: [15:8]

| || ||

Byte: 004, Registers: [39:32]

Cancel | Apply |

Figure 153. Add Tab

The context menu also provides additional options: edit, rename, or remove tabs; and switch
between hexadecimal and decimal value formats.

Remove the tick from the Update current value after write checkbox if reading back
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overwritten values is not desired.

8 12C Virtual Inputs
Tool
Registers
= Byte, .
R | W hex Registers
a 000 [7:0]
! [15:3
= 2 [23:16]
= Edit
] [31:24]
Rename [32:32]
- Delete [47:40]
Type to locate (Ctrl+F)
Read

Current value,

hex
0x00

New value,

OncDO
Onc00
0ec00
OncDO

hex

Log

Hex format

Decimal format

+  Update current value after write

REFd
000 Read
] Read

Write

WRTILE

Write

Write
-

02235
2236
w2237
w2238
w2239
D234
w2236
Ox223C
223D
O223E
Ow223F
Dc2240
2241

(2242
02243

Clear

]
000
Ox00
000
000
D00
Ox00
000
000
D00
Ox00
000
000
]
Ox00

Figure 154. Context Menus

The R and W columns indicate whether a register is readable or writable:

I2C operations are supported.
I 12C operations are not supported.

I2C operations are unsupported for some bits of the register.

m Data Buffers — Allows reading data from the Data Buffer macrocells and the ADC data
register. For automatic data actualization, check the Auto read every 1s option and click

Start.

Tool

Datal
Datal
Data2
Data3
Datad
Datas
Datab
Data7?
Result Ox0000

¥ 12C Virtual Inputs

Data Buffers

00000
w0000
00000
Ox0000
w0000
00000
Ox0000
w0000

Read

Buffer0

ADC data register: | 0x0000

0ac0000

0ac0000
00000
Oac0000
0ac0000
00000
Oac0000
00000

Auto read every 1s

Buffer1

® Hex

Dec

0ac0000

Oac0000
0ac0000
00000
Oac0000

Bufferz

Buffer3
00000
00000
00000
00000
00000
00000
00000
00000

Log

w2235
w2236
w2237
w2238
w2239
Ow223A
w2238
m223C
w2230
Ow223E
Ow223F
w2240
w2241

w2242
w2243

w2244
w2245

w2246

Clear

000
000
000
000
000
000
000
00O
000
000
000
000
000
000
000
000
000
w00

Figure 155. Managing Data Buffers
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m Memory Table — Read data from the Memory Table macrocell in the Column X section. To
change the number of displayed columns, use the Columns selector. In addition to decimal
and hexadecimal formats, which apply to both column types, the Address column data view
can also be changed using the following options:

e Absolute — Show the actual address of the register in the macrocell.
¢ Relative — Show the register address starting from zero.

The read data can be saved in .csv format by clicking the Export to file button.

8 12C Virtual Inputs *
Tool Log
Memaory Table v (42235 0x00 =
02236 00
02237 One00
Columns: |4+ Ox2238 OO
02239 00
Address  Column @  Address Column1  Address Column2  Address  Column3 % 02234 %00
w0200  OxO000 00202 Ow0000 00204 00000 00206  OwO000 02236 One00
0n223C Ooe00
00208  OxO000 C  Oec000 On020E  OxO000
m Hex %2230 %00
0210 OxD000 Oeel2 Dec 4 OcD0D0D 00216  Ox0000 0x223E 000
w0218  Ow0000 o2 C 0000 Ox021E  OwO000 On223F One00
00220 0x0000 oupp]  Reletive 4 | (%0000 00226 0x0000 0x2240 0x00
02241 00
0x0228 | 0x0000 0x02; * Absolute C  0x0000 0x022E | 0xD000 v P — b
Read Export to file Clear

Figure 156. Managing Memory Table

m Speed control — Displays and allows reading or writing the constant of the Scalers and
Speed/Torque Control macrocells.

EF 2C virtual Inputs x
Tool Log
Speed control = [Infa] [11:15:30]: Read (device: OxG0)
Address, hex Data, hex
Register name Data Mew value 0x198 i DDA
[Info] [11:15:50]: Read (device: w60}
Scalerl Constant 10 10 = Address, hex  Data, hex
Scaler! Constant 20 20 = 0199 Ox14
Scaler? Constant 0 0 = [Infa] [11:15:50]: Read [device: Ox&0)
Address, hex  Data, hex
STC Constant 20 20 = ox194 0x1E
[Info] [11:15:50]: Read (device: OG0}
Address, hex  Data, hex
12D w14
Read Write Clear

Figure 157. Speed Control Tool

m Math Core Table — Is designed to manage the Math Core component data from its
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Properties panel. The K and B constants can be set, read, or written, and the results of
mathematical operations can also be set. Change the data format in the context menu.

B3 12C virtual Inputs
Tool

Math Core Table

Read

Registers

MathCore Constant K value

MathCore Constant B value

Leg

-

Current value, New value,
dec dec
10 o

Calculation result of Multiplier / Shifter unit

Calculation result of Adder / Subtractor unit

300
1398

Write

[Infe] [13:15:57]: Read (device: 0x08)

-
300 e [ec

Address, hex  Data, dec
0x165 0

0x166 10

0x167 1

0x168 44

0x16% 5

Dx16A 118

Dx16B 1

0x16C 44 =

U1l s 1 -
0x168 44

0x169 5

Dx1eA 220

0x16B 1

0x16C 44

Clear

Figure 158.

Math Core Table

= NVM eraser tool, EEPROM eraser tool — Allow clearing selected data programmed onto
the chip (only multiple-time programmable (MTP) ICs are supported). After the Read NVM
or Read EEPROM button is clicked, the programmed data is displayed in the respective
column. Use Erase selected to clear the data. While NVM or EEPROM is being cleared, the
Data column is not updated until the memory is read again. Certain pages cannot be erased
because they are essential for proper chip operation.

B3 12C virtual Inputs
Tool

Nwm eraser tool

W Page
v Oxd 28 FF F7 BF
v 0x5 BB B8 B8 B8
v (] 88 38 38 B8
v Ou7 38 BB B8 38
v 0x8 B8 88 B8 B8
v 05 B8 B8 B8 B8
v DA BB B8 B8 28
v 0xB 88 B8 B2 81
OxC BB B1 B8 B8
v ] B8 BB B8 B8

Read NVM

ag
a8
38
[]5]
14
a8
a1
a8
[[z]

Baa

Data
B8 B8 86 B8 88
B8 B8 B8 B8 88
38 36 B8 B8 36
B8 B8 B8 B8 ED
22 38 8C 88 B8
B8 B8 B8 B8 88
BB 88 88 B2 &
B2 88 B1 B8 B4
B1 B8 B8 B8 81

BB B8 BB B8 B8

Leg

B8 BB 66 B8 88
B8 B8 BB BB B8
38 36 B8 38 38
BB BB BB BB B8
868 66 00 Be 88
B8 B8 BB B8 88
668 66 82 88 81
B2 81 B8 B8 82
81 88 BB BB 88

BB BB B8 B8 B8 ~

Erase selected

x
[Info] [15:58:46]: Read (device: Ox0A) =

Address, hex  Data, hex
0x00 0x00

Ox0 Ox00

0x02 Ox00

0x03 O0x00

0x04 0x00

0x05 0x00

Ox0& Ox00

O0x07 Ox00

Ox08 O0x00

0x0% Ox00

DxDA 0x00

0x0B Ox00

Ox0C Ox00

Ox0D Ox00

0x0E O0x00 =
nwnE nwnin

Clear

Figure 159. NVM Eraser Tool

m Log - Displays the results of recent read and write operations. The Log level has three
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severity settings in decreasing order of detail: Debug, Error, and Info.

Log

0xC3 0x00
0xCY 000

Log level: Error
® Log level: Info
Log level: Debug
Copy Ctrl+C
Copy Link Location

Select All Chrl+A

Clear

Figure 160. Log Context Menu

2.2.8.2 12C Virtual Outputs

12C Virtual Outputs allows reading the state of certain macrocells. The tool includes hardware
probes, ASM state, and the current counted data of specific counters.

m Probes (Matrix inputs) — Reflect the current logic level on the macrocell output pins. A
probe can be added by clicking Add Probe and then the required pin. Internal pins that
support probe insertion are highlighted in green. Probes can also be added to all visible pins
at once by clicking Add Probes to visible pins.

¥ [SLG46826V] - GreenPAK Designer

File Edit View Tools Options Help

® kB =

Rule Checker Debug Comparison

©lAddvDD  ~ @ Add Probe ¥ 3 Remove ~  12C Virtual Inputs | 12C Virtual Qutputs = 12C Reconfigurator

Add Probes to visible pins

Probes can be removed one by one or all at once.

8 [SLG46826V] - GreenPAK Designer v.6.40

File Edit View Tools Options Help
@ B =
B

Rule Checker Debug Comparison

©lAddvDD ~ @ Add Probe ¥ ¥ Remowve ¥ 12C Virtual Inputs | 12C Virtual Qutputs = 12C Reconfigurator
Remave all Sources
Remove all Probes

m [2C Virtual Outputs tool — Displays the current value of selected components, for example,
CNT/DLY, ASM, Scaler, and DCM, read from the chip registers (see the Datasheet for the
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selected part number). To update the data or hide unused blocks, click the respective controls
on the tool panel.

12€ Virtual Outputs ﬁ
12C Virtual Outputs
Update Auto Update Last Update: 10:09:31
Hide unused
(] Macrocell Property Value
| 8-bit TIMER1 [MF1) Counted Data 249
| &bit TIMER3 (MF3) Counted Data 249
| &bit TIMER4 (MF4) Counted Data 245
V| 16bit TIMERS (MF5) Counted Data 245
V| 16-bit TIMERE (MFE) Counted Data 245
v Scalerd Scaled Data g
| Scalerl Scaled Data 19
V| Speed/Torgue Control STC OUT 1263
V| ADC ADC Data B43
| DCM DCM Data g

Figure 161. 12C Virtual Outputs Tool

2.2.8.3 12C Reconfigurator

12C Reconfigurator allows chip data to be changed dynamically by sending NVM snapshots to
the chip. Snapshots are diff-based lists of changes. Each includes macrocell configurations and
connections.

12C Recenfigurator ﬁ
12C Reconfigurator
# G AV = =
L o
Cn  MName Value

®' Snapshot @12:21:07
e Delay 100 ms
& Spapshot @12:21:11
& Delay 100 ms

Log Infao

Figure 162. Snapshot Configuration

The Reconfiguration scenarios can be managed using the following controls:

2« Add a snapshot of the work area.
<2 Add a delay between snapshots.
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A~ Move the selected list item one level up.
v  Move the selected list item one level down.
== Remove the selected list item.

To view the list of applied changes, refer to the Reconfiguration scenario controls:

Open a dialog with the list of applied changes; delays are included. The entire list can
also be exported to a file.
« Import presets from a different project.

Here is the list of snapshot sending controls:
> Send the next snapshot to the chip and pause list execution.
=  Send snapshots along with delays one by one continuously.
E Stop sending snapshots and reset the list pointer.
The selected snapshot can also be manipulated using the following buttons:

m Load - Send the configurations of the selected snapshot to the chip.

m Overwrite — Make the desired changes and replace the existing snapshot data.

On  Mame Value
0 Snapshot @12:21:07 Load [ Ovenwrite
®  Delay 100 ms

® Snapshot @12:21:11

& Delay 100 ms

Log Infao

Figure 163. Load/Overwrite Snapshot Configurations

m Reset — The button becomes available after a snapshot has been loaded by clicking the
Send one button and any configuration modifications have been made afterward. Click the
button to return the snapshot to its originally saved state.

I L i
On Mame Value
=} 8 *3Snapshot @11:14:38 Reset Ovenwrite
& Delay 100 ms

Figure 164. Reset Snapshot Configurations

The Log utility displays the changes applied to the chip. As delays do not imply any changes to the
chip, they do not appear in the Log.
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2.2.9 12C 1/O Tool

Just like 12C Tools described above, 12C I/O Tool allows project configuration to be debugged by
reading or writing register data on the chip (the tool type depends on the selected part number).

After Debug is enabled and the required platform is selected, the 12C 1/O Tool button appears on

the toolbar.

8 [SLG51001C] - SLG51000/1 Development Software

File Edit

& P

Rule Checker  Timing diagram

View Tools Options Help

3

Debug

e
Comparison
12C I/Q Tool

OTP Programmer  Voltage Monitor

Figure 165. 12C 1/0 Tool on the Toolbar

The following instruments are included: Registers, Counters/Delays, Events / Current states

and Raw /0.

Note: To read or write data with the 12C I/O Tool, Emulation or Test Mode is required.

m Registers — The tool is mostly the same as Registers in I12C Tools. The slight differences are

described below.

Click the Address column cell to open the Byte view window:

k|
Tool Log
¥ Byte view: (1109 X
Registers v 0x01 =
. 001
Eit Current value  Mew value 000
= i —_— 0x00
Ey Register Address 0/12C_ADDRESS<6:0> 1 | 1 | 0x00
. | SYSCTL.SYS_CONF_A 0x1109 112¢_ADDRESS <£:0= 0 o 0x00
SYSCTL_SYS_CONF_C 0x110B 3 12C_ADDRESS<6:0> 1 | 1 | igg
SYSCTL SYS_CONF_D 0x110C 3 12C_ADDRESS<6:0> 0 0 %00
SYSCTL_MATRIX_CTR... 0x110D 4| 12¢_ ADDRESS <6:0> ] | - | gxxg?
SYSCTL_MATRI¥_CTR... 0x110E
2 S 5| 12C_ADDRESS<6:0> 1 | 1 | 0%
SYSCTL_REFGEN_CO... ox1111 0x01
& 12C_ADDRESS<6:0> 1 [ 1 |
SYSCTL_UVLO_CONF_A 0x1112 001
SYSCTL_FAULT_LOG1 01115 7|12C_DISABLE 0 2 01
001
Ok Cancel el
Type to locate (Ctri+F) 001 b’
Read Write Clear
Figure 166. Change Specific Bit
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Search by byte or register name is available:

8 12C 170 Tool
Tool
Registers
= _ Current value, MNew value,
= Register Address hex hex
SYSCTL_PATTERM_ID_... 0x1105 01 OO Read | Write
SYSCTL_PATTERM_ID._... 0x1106 000 000 Read | Write
SYSCTL_PATTERMN_ID_... 0x1107 000 000 Read | Write
SYSCTL_SYS_COMF_A 0x1109 %75 0x75 Read | Write
”r,'pe to locate [Ctrl+F)
2 b Type b<space><pattern> for searching byte addresses (default)
01105 SYECTL_PATTERN ID_BYTEO

*
Log
%3304 0w -
03305 |
%3306 000
03307 w00
%3308 000
03309 w00
03304 000
%3308 w00
0x330C 000
0x330D w00
x330E 0w
0x330F 0w =
fa -5 Fal Mheld
Clear

Figure 167. Search by Byte or Register

m Counters/Delays — The same description as in the 12C Tools section is applicable.

m Events/Current states — Shows the read-only list of events for specific components (for

example, LDO, CNT/DLY).

¥ 12C 170 Tool
Toaol

Events / Current states

Mame

* LDO6_EVENT
EVT_VOUT_OK_FLAG
EVT_ILIM_FLAG

* LDOT_EVENT
EVT_VOUT_OK_FLAG
EVT_ILIM_FLAG

* LDO& EVENT
EVT_WOUT_OK_FLAG
EVT_ILIM_FLAG

CNT/DLY

Read

Address

Value
M/D
MN/D
M/D
MN/D
/D
MN/D
/D
MN/D
/D
MN/D

Write

Log

[Info] [13:23:01]: Read (device: 0x75) -
Address, hex Data, hex
01131 x40
Ox1132 w00
[Info] [13:23:01]: Read [device: 0x75)
Address, hex  Data, hex
Ox113F 000
[Infa] [13:23:01]: Read [device: 0x75)
Address, hex Data, hex
01402 000
[Info] [13:23:01]: Read [device: 0x75)
Address, hex  Data, hex

01500 000
01501 000 -
Clear

Figure 168. 12C 1/O Tool Window with Events

m Raw I/0 - Provides extended I2C access to chip registers. It allows access to registers that
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may be inaccessible from the Registers instrument.

8 12C 170 Tool
Tool

Raw 1/0

Register address | Ox1101
Current value Ow0

Mew value 01

Read

Write

Log

01504
Oec1505
Onc1506
01507
0w 1508
Onc1509
Ooc1 504
0x1508

Ox00
000
Ow0F
Ox00
000
000
D00
Ox00

[Info] [13:23:01]: Read [device: 0x75)

Address, hex  Data,

D700
D170
Ol 702
01703

Clear

D00
Ox00
000
000

hex

Figure 169. 12C 1/0O Tool Window with Raw 1/O

m Log — Refer to the |12C Tools section.

2.2.10 Logic Analyzer

Logic Analyzer tool allows capture of multiple signals from a digital circuit. It includes triggering
capabilities and a protocol decoder that helps reveal the timing relationships between multiple

signals and decode them.

The characteristics of Logic Analyzer are the following:

m Frequency range (500 Hz - 200 MHz).

m Buffer size (16384 samples).

m |2C, Parallel, SPI, and UART protocol support.
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B Logic Analyzer = [m} X
Y T @ =1 [— J(
@ - o 100 Msps [10ns]  + : [ ] frremy .
Mode Start Trigger || View options || Debugging Controls | Presets | Measurements | Protocol Analyzer File
Trigger £ Debugging Centrols ®
— - e i i H
Time before trigger: | 81.92us +| Samples: | 8192 |3 I L — L O i i i Generatars cantrols
Start Pause Stop
Time after trigger: | 81.92us +| Samples: | 8192 |+
Trigger type: | Internal - [ GPIOS (TP14)
Trigger mode: | And -
— — - : Wiew options (5]
GPIOO (TP9) = | Low level v || = | GPIos (TP28)
GPIOO(TPS) | GPIOT(TP10) | GPID2(TP11)
GPIO1 (TP10) ~ | Rising edge v b=
(TP10) Lot GPID3 (TP12) | GPIO4(TP13) | GPIOS(TP14)
[ GPIC10(TP3D) | | i GPIOG (TP15) | GRIO7(TP27) | GPIOS (TP28)
| | i
GPIOY (TP29) GPIO10 (TP30) GPIO11 (TP31
Measurements 3] EE2) (=Y e,
_ ) .. | | : GPIO1Z(TP32) | GPIO13(TP33) | GPIOI4 (TP34)
1 *|T - 49.94)15/20.024kHz | & [ GPID11 (TP37) | | ! GPID15(TP35) | GPID16(TP36) | GPIO17 (TP37)
GPIOO ~ [ro 1o To = GPIO18(TP38) | nSLEEP (TP39) | nRST (TP40)
2 - |T - 105.89ps/9.4438kHz| o = i
[ GPIOT3 (TP33) Show all Hide all
GPIO0 > |Jo 10 Io =
[ GPIO14 (TP34)
Protocol Analyzer =
ﬂ 12¢] Add name here B %= [ GPIO16 (TP36)
seL GPIOD - Presets =
SD&: Grio1 ” [ GPIO17 (TP37)
Daia format Hex M | | E Default Load | Overwrite
| | i
UART] Add name here & | = = P | | i i i
H [ 1 =3 v [ nSLEEP (TP33) | | | Trigger Revers Load | Overwrite | B
| | i
RX or TX: GPIOD -
Baud rate: Se00 > [ nRST (TP40)
Data frame: 8 =
Parity bit: None -
Stop bit size: 1 -
Bit order: LSB > |-

Figure 170. Logic Analyzer Window

2.2.10.1 Main Operational Controls
m Mode - Three operating modes are available:

e Auto mode — Trigger events are ignored. The signal on the pins is shown as a
continuous waveform.

¢ Single shot — Refreshes the waveform pattern as soon as a trigger event is detected.
¢ Normal mode — Refreshes the waveform pattern each time trigger conditions are met.
= Sampling rate — Drop-down selector of the signal sampling frequency.

m Start — Launch Logic Analyzer. The Start button becomes active after Emulation or Test
Mode is started.

ﬂ Logic Analyzer

@ b o 100 Msps [10ns] -
Mod

e Start

Figure 171. Main Controls
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2.2.10.2 Triggers
Set time parameters to choose the trigger time position or a specific sample.

Chose between the following trigger types:
m Hardware button — The trigger is activated by pressing a physical button on the board.

m Internal — The trigger is activated when the trigger condition, which is set in the trigger list, is
met. Additional settings are available for the Internal trigger type:

e Trigger mode — Depending on the selected option (And or Or), any or all of the trigger
conditions added to the trigger list will be met.

e Trigger list — Add or remove triggers, assign the trigger to the channel, and select the
trigger conditions among the following: Rising edge, Falling edge, Both edges, High
state, and Low state.

Note: Set proper trigger conditions for successful sampling (such as Rising edge, Falling edge
together with And trigger mode may result in improper trigger work).

Trigger (£
Time before trigger: | 81.92us | Samples: | 8192 |5
Time after trigger. | 81.92us ~ | Samples: | 8192 |3

Trigger type: | Internal i

Trigger mode: | And o

GPIOO (TPY) * | Low level v |9 |=
GPIO1 [TP10) = | High level v |dp | =
GPIO2 [TP11) * | Falling edge v |9 | =

Figure 172. Trigger Parameters

B L _ I crio2(mP11)

T L _ I cPios(TP14)

T~ _ T crios(Trz8)

Figure 173. Trigger Configuration
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2.2.10.3 Protocol Analyzer
The Protocol Analyzer allows data to be decoded according to a protocol.

Protocol Analyzer

m Add new analyzer

12C

Parallel

SPI

Figure 174. Protocol Analyzer

To analyze captured data, click the < button and select one of the protocols.

Protocol Analyzer [

E [UART] Add name here (=) g | =
RX or TX: GPIOO -
Baud rate: 9600 -
Data frame: 8 =
Parity bit: MNone -
Stop bit size: 1 -
Bit order: LSB -

Figure 175. Protocol Settings

Then, choose a channel for analysis and modify protocol settings if necessary. The decoded data is
displayed above the corresponding plot.

Protocol Analyzer 3]

[Parallel] Add name herd [ dp | =
[Parallel] custom name | [< dp | =

Figure 176. Decoded Data

Data from a Protocol Analyzer can be exported easily by clicking the Save button next to the
Protocol Analyzer name field. If the parameters are selected correctly, a CSV file is downloaded

automatically.

R11UZ0481EU0100 Rev. 2.13.0 - z NS Page 107
June 5, 2026 ENES © 2026 Renesas Electronics



2.2.10.4 Import and Export Actions

Waveform data can be saved or imported in CSV format. These options are grouped under the File
button on the top toolbar.

&K |

Protocol Analyzer File

Import data from CSV file

Export data to C5V file

Export compressed data to CSWV file

Figure 177. Export and Import Operations

2.2.10.5 Plot Widget

The plot widget displays waveforms in the Logic Analyzer window. The way a plot is shown can be
changed from the plot context menu. Right-click a plot area to add a marker, show or hide the time
scale, change the plot height, and select the cursor width.

I~ LM crioo(Try) |

Figure 178. Logic Analyzer Plot Menu

The following actions can be performed in the plot area:
m Move left or right by click and drag.
m Zoom in or out by Ctrl + mouse wheel.
m Zoom in or out by MMB click + drag up or down.

m Reorder waveforms by drag and drop.

I~ L _ T Gpio2(TP11)

I~ L _ I GPIOS(TP14)

I~ L _ I GPIO8 (TP28)
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2.2.10.6 Markers
m Add a new marker with a Ctrl + LMB click on the markers panel.

Set a new marker from the plot’s context menu.

Remove the marker with a Ctrl + RMB click on the marker head.

Move the marker by a LMB click + drag.
= Move the marker from the context menu by a LMB click on the marker’s head.

1
Move to: | 160ms

Cancel

Figure 179. Marker Move To

m Select the marker by clicking the marker head: the selected marker has a white line on top.
m Move the selected marker to the closest visible front by Ctrl + Left/Right.
m Move the selected marker by one sample with Ctrl + Shift + Left/Right.
2.2.10.7 Marker Measurements
m Measurements — Period and frequency. Frequency value is rounded to four decimals.

= Additional measurements — The count of Rising Edges, Falling Edges, and All Edges in
the period between the markers.

To calculate all measurements between two markers, select the markers and a channel in combo
boxes.

Measurements X

T v|1 - 160ms/6.25Hz | b
GPIOD v |ra 12 Ta

Figure 180. Markers Measurements

2.2.10.8 Cursors

A cursor is a measurement tool for calculating waveform data between the edges of one or more
plots. To display the cursor, hover over a measured section of a waveform.

A Half Period cursor measures the distance between the two nearest edges at a hovered section
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of a waveform.

I A,
B~ 1. _ T crioo(rry) | R

Width: 4 us

L

I 7 L _ T GPIO1(TP4)

Figure 181. Half Period Cursor and Sample Measurements

A Period cursor measures the width of the hovered half period, the duration of a full period,
calculates the frequency, and determines which fraction of the full period the hovered part of the
period represents, which is the Duty cycle.

Bl L _ T cPioo(Tps)

—_— —_— _ . —_— LRI - -3
GPIOT (TP4) : | Width: 2 us
ot-1L S : i Pericd: 10 us
' : kHz

[ | Frequency: 10
I 71 _ T erPio2(TPs) | | Duty cycle: 40.00%

Figure 182. Period Cursor and Sample Measurements

To change the cursor width, open the context menu and select either the Period or Half Period
option.

To measure data across a distance that exceeds one period, click the edge from which the
measurement should start and hover over the edge to which the measurement should extend.

This provides the total duration of the measured section, the calculated average frequency, and the
number of rising and falling edges, as well as their sum.

I —
B . _ I crioo(Tp3) Ll:i—l—l—‘

s

I~ _ T crio1(Trs) | ' Width: 10 us
B i Avg. Freguency: 100 kHz
— — — | Rising: T, Falling: Z, All edges: 3
I 7 _ T cPioz(Trs) ;
1

The width between edges on distinct waveforms can also be measured.

I O
B 1 _ T croo(te3) |

1 7 L _ I Grio1(TR4)

1 7 L _ I Grioz(TPS) E Width: 14 us
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2.2.10.9 View Options

Click the channel in the View options panel to show or hide the corresponding plot on the plot

widget.
View options ]
GPIOO (TP GRIOT [TP10) | GPIOZ [TP11)
GPIO3 TP12) | GPIO4([TP13) | GPIOS [TP14)
GPIOG TP15) | GPIO7 (TP27] | GPIOS TP28)
GPIOS TR2S) GPICT0 [TP30) GPIO11 (TP31)
GPICAZ2 (TP32) | GPIOA3 (TP33) | GPIO14 [TP34)
GPIO15 [TP35) | GPIO16 [TP36) | GPIO1T [TP37)
GPICAS (TP38) | nSLEEP (TP39) | nRESET [TP40)
Show all Hide all

Figure 183. View Options Panel

2.2.10.10 Debugging Controls

The Debugging Controls panel is responsible for Emulation and Test mode chip procedures,
along with Generator controls functionality.

Debugging Controls [*)
Generators controls
Pause

Start Stop

Figure 184. Debugging Controls

2.2.10.11 Presets

Logic Analyzer configurations can be stored in presets and a previous configuration can be
restored when needed.

Presets 2]
Default Load | Owvenarite
PWR Load | Overwrite | T
sorted by GPIO nr Load | Overwrite | T
PWE. first graph Load | Ovenwrite 't:?

Figure 185. Presets

m || — Create a new preset with the current Logic Analyzer configuration.
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Load — Load a selected preset configuration.

Overwrite — Overwrite the preset with the current Logic Analyzer configuration.

® — Remove the selected preset.

Default — Load the Default preset of the Logic Analyzer window.

m Autosaved @ [time] — The modified preset is saved each time the Logic Analyzer window,
the Debug tool, or ForgeFPGA Workshop is closed.

2.2.11 Flash Programmer

The Flash programmer tool allows flexible programming of flash memory across its full addressing
range, enabling programming of both the bitstream and custom user data.

To start working with the tool, load data by clicking the Load Bitstream or Load Custom Data
buttons in the upper section:

Load Bitstream Load Custom Data

File Project checksum Start address Size (bytes) Program = Verify
FPGA_bitstream_FLASH_MEM.txt BxB831C96F1 BxBB6868688 98436 v v
Custom User Data.txt N/D BxB7FFAB 32 v v

Erase and program flash | | Read flash data Use external flash memory

Figure 186. Flash Programmer Tool

m Load Bitstream - After a file is added, the tool validates its size against the expected
bitstream size and calculates the checksum.

m Load Custom Data — Loads user-provided data, which should be in the same format as the
data in the bitstream file.

To program the flash, select one or multiple files using checkboxes in the Program column.

The Flash programmer tool supports programming of external flash memory. To enable this
feature, tick the corresponding checkbox in the footer. Click the info icon to view the instructions for
flash parameter configuration. Specify the external flash size and set the SPI frequency to match
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the device specifications.

Load Bitstream || Load Custom Data

File Project checksum  Start address Size (bytes) Program  Verify
FPGA_bitstream_FLASH_MEM.txt Bx831C96F1 BxB86086886 28436 v v
Erase and program flash | | Read flash data | | Use external flash memory |4 Mbit ~ | SPI frequency: |300kHz ~ | | )

Figure 187. External Flash Programming Option

Observe the hints triggered in case of any inconsistency or other issues during interaction with the
tool. Only selected files pass validation.

Load Bitstream | | Load Custom Data
File Project checksum Start address Size (bytes) Program  Verify
FPGA_bitstream_FLASH_MEM.txt B8xB831C96F1 BxB8688688 98436
Custom User Data.txt N/D BxB7FFFF 32 v
Erase and program flash Read flash data Use external flash memory @8 The file size exceeds available flash capacity.

Figure 188. Flash Programmer Tool Info Hint Example

Optionally, enable the Verify column. When activated, Flash programmer reads the programmed
range defined by the Start address and Size columns and compares it with the loaded file data.

Right-click the file name to access options for removing or replacing the file using the context menu.
Hover over the file to see its location on the computer.

Note: The entire flash memory is erased before programming.
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2.2.12 UART Terminal

UART Terminal is a console tool used for serial communication between a board and an external
device. While developing a project, the tool helps perform read and write operations over the

UART protocol.

GPIO17
GPI016
GPIO14
GPIO13
6PI012

E.oz;m GND

g g g 88
- B B BB i1k
=]

.4
Bid

R21 R20 R1S Ré
R17 R16 RI5 R7

]

3
BUOES HUBNOHES L2 creciz > T @

=
|
g

& E3=c
Evaluation Board

3

Figure 189. The UART Port on the ForgeFPGA Evaluation Board

To start working with the terminal, make sure the selected platform supports this feature. Open the

UART Terminal tool from the top toolbar.

8 [SLG47910V (Rev BB)] - ForgeFPGA Workshop

File Edit View Tools Options Help

& S

Rule Checker FPGA Editor Debug Comparison

UART Terminal

Figure 190. UART Terminal on the Toolbar

UART Terminal B
UART Terminal
4300 baud b MNone parity hd CR -
1] Send
1f 3a 42
012f4a2
MNew line | ASCI = | — Clear output

Figure 191. UART Terminal Window

The UART Terminal key features are as follows:
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m Baud rate — Select the baud rate from the list for read and write operations.

m Parity control — Choose whether the parity control bit is used and how.

m Line ending — Set which character is used as a new line character: No line ending, New
Line (NL), Carriage Return (CR) or both New Line and Carriage Return. This option is
available in ASCIlI mode only.

m New line — Add a new line after each byte sent if set; otherwise, send the whole message at

once.

m Data Format - Select the data format: ASCII or hex. For hex format, the input case is
independent, and numbers are separated by a space.

The input field supports copy and paste operations. The output field allows copying of the received

data.

2.2.13 DAC Tool

The DAC Tool allows configuration of the voltage level on special analog output socket pins.

8 io i i
foz010:0:0 0 0

g8
8
3

&
8
=
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g
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Socket Adapter #1 3
STAFN-24 (3. 0x3. Omm)

ForgeFPGA™

i - - o o OEl i+ |
I | S ) Uy TBs U]
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O
i
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Figure 192. Analog I/O Pins on the ForgeFPGA Socket Adapter

Start by selecting the appropriate development platform and opening the DAC Tool from the

toolbar.
8 [SLGATI10V (Rev BB)] - ForgeFPGA Workshop
File Edit WView Tools Options Help
N == B =
Mew Open Save Print Rule Checker FPGA Editor Debug Comparison
@Add Synchronous Logic generator = ® remove - -LogicAnaIyzer | DAC Tool |
Figure 193. DAC Tool on the Toolbar
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All analog I/O pins are disabled by default. Use an Analog I/O n button to enable the respective
output pin and use the spin box on the right to set the desired voltage level.

DAC Tool =) ¥
DAC Tool
Analog lyo2 |2 230V =
Analog /O 4 | = 230V =
Analog /O 6 | & 230V =
Analog /O 7 | = 230V v
Analog Y018 | £ 2,30V =
Analog 1/0 20 | = 2.30V -
Analog /0 22 | <& 230V =
Analog /023 |~ 230V -
Enable all Disable all

Figure 194. DAC Tool Window

Note: Setting a voltage level on analog I/O pins is enabled only if Emulation or Test Mode is
activated.

2.2.14 OTP Programmer

OTP Programmer allows OTP (One-Time Programmable) memory to be read from a chip,
modified, and programmed with new data. The tool shows differences and conflicts between the
programmed chip project and the current project data.

E. [SLG51000C] - GreenPAK Designer
File Edit View Tools Options Help

& = b =

Rule Checker  Timing diagram Debug Comparison

12C 10 Tool OTP Programmer | Voltage Monitor

Figure 195. OTP Programmer on the Toolbar

To access the OTP Programmer tool, click the Debug button and select a suitable development
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platform.

#8 OTP Programmer ? X
Mext diff Mext conflict Legend box
. Chip OTP Data, Data to Program, =
Name OTP / Register address hex heax
PWRSEQ RESOURCE_EM_3 070 / O 1903 000 00
PWRSEQ RESOURCE_EM_4 071/ Ol 904 OO0 00
PWRSEQ RESOURCE_EM_S 072 / Ox1905 000 00
PWRSEQ SLOT_TIME_MIN_UPD 073 / Ox1906 000 00
PWRSEQ SLOT_TIME_MIN_DOWND 074 / Ox1907 000 00
PWRSECQ SLOT_TIME_MIM_UP1 0u75 / Ox1908 One0 Cne0
PWRSECQ SLOT_TIME_MIMN_DOWMNA 076 / Ox 1909 000 00 -
Type to locate (Cirl+F)
Load Table Transfer Table Program Device
Read OTP Open in a new software instance
Program OTP
Load from project Save to file

Figure 196. OTP Programmer Tool

Before working with OTP Programmer, check whether the chip is detected (platform and chip
information should appear in the Info details on the Debugging Controls panel).

The tool contains the following controls:
m Read OTP - Read the data from the chip and load it into the Chip OTP Data column.

m Load from project — Load the data from the current project into the Data to Program
column.

= Open in a new software instance — Open the Data to Program in a new software instance.
m Save to file — Save the Data to Program to a text file.

m Program OTP - Program the chip with the Data to Program (Note: It is possible to program
bits from 0 to 1, but not vice versa).

Open in a new software instance, Save to file, and Program OTP buttons become available
after the Read OTP or Load from project buttons are used.
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#8 OTP Programmer ? X
Mext diff Mext conflict Legend box
. Chip OTP Data, Data to Program, =
Name OTP / Register address hex heax
Reserved Coe0 /O 1101 00 o0
Reserved O /Ol 102 00 o0
SYSCTL_PATTERM_ID_BYTED o2 / 01105 000 000
SYSCTL_PATTERM_ID_BYTEA Bits bar 87
SYSCTL_PATTERM_ID_BYTEZ Bit set to 1 %56
Changes from 0 to 1
Reserved Changes from 1to O il
SYSCTL_SYS_CONF_A a0
Table
Reserved . Byte with changes OO0
SYSCTL_SYS_CONF_C xoe O i o0
SYSCTL_SYS_COMNF_D o9 / Onc110C 000 o0
SYSCTL_MATRIX_CTRL CONF_A OneDA J O110D 01 00
SYSCTL_MATRIX_CTRL CONF_B OB / O 110E 000 o0 =
Type to locate (Cirl+F)
Load Table Transfer Table Program Device
Read OTP Open in a new software instance
Program OTP
Load from project Save to file

Figure 197. Legend Box

Next diff — Switch focus to the next Byte with changes.

from 1 to 0.

Search field — Find a required byte or register.

Legend Box — Shows the color scheme of bit changes in the Bits bar.

Next Conflict — Switch focus to the next Byte with changes in which the value was changed
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Mext diff Mext conflict
Mame OTP / Register address Chlp?lg: Data,
10_GPIOS_COMF 023 / 01504 000
10_GPIO&_COMF 024 / 01505 000
10_GFIO1_MODE 025 / 01507 000
10_GPIO2_MODE 026 / 01508 000
R 027 / 01509 000
8 Byte view: 0x25 / 0x1507 ? *

0x28 / Ox150A 000
Eit Chip OTP Data Data to Program 29 / (1508 000
0/ GPIO1_IN_MODE<1:0> o | o | Ox2A / 01700 %00
1| GPIO1_IN_MODE<1:0> o 0 2B/ 01701 000
2| GPICT_OUT_MODE=1:0= o (1] 0K2C / 01702 000
3| GRIO1_OUT_MODE< 1:0> o (1} 0x2D / 0x1703 0x00
4/ GPIO1_RES_MODE<1:0> o (1] O:2E / 0x1704 000

5 GPIO1_RES_MODE<1:0> o (1}
Ox2F / 01705 000

6 GPIO1_PULLUP o o
030 / 1706 000

7| Reserved o (1]
031 / 01707 000

OK Cancel |
Type to locate [Ctrl+
Load Table Transfer Table Program Device
Read OTP Open in a new software instance

Load from project

Save to file

Program OTP

Legend box

a

Data to Program,
hex

Ox00
Ox00
w00
Ox00
Ox00
w00
0x00
00
w00
w00
Ox00
000
w00
Ox00
000

Figure 198. Byte View

Data to Program can be edited by double-clicking a cell in the Data to Program column or by
opening the Byte view window through clicking the required cell in the OTP/Register address

column.

2.2.15 Voltage Monitor

The Voltage Monitor tool helps measure the voltage on the ADC channels. The tool appears on
the toolbar after Debug is clicked and the appropriate development platform is selected.

File

Edit

View Toals

& Bk

Rule Checker

12C 1/0 Tool

Debug

OTP Programmer

Options

#8 [SLG51003V] - GreenPAK Designer

Help

=

Comparison

Voltage Monitor

Figure 199. Voltage Monitor on the Toolbar
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Voltage Monitor

Update

Voltage Monitor

Aute Update

Channel
VoD
VOuT1
WINZ
VouT2
WIN3
VouT3

2.0Me
2.867
5.001
3.031
1.505
1.006

Last Update: 10:29:34

Value

Figure 200. Voltage Monitor Tool

After the platform is connected, the controls on the tool become active. Use the corresponding

controls for table update or auto-update.

The tool also provides the following values:

m Channel — Channel types with VIN and VOUT relations.

m Value - Value measured in volts. The accuracy of measurement is three decimal places.

2.2.16 Power Monitor

The Power Monitor tool is designed to measure chip voltage and current for power consumption
calculation. The tool is available on the toolbar after clicking Debug and selecting the appropriate

development platform.

Note: To activate the tool, Emulation or Test Mode is required.

8 [5LGAT004V] - GreenPAK Designer
File Edit WView Tools Options Help

= & b

Save Rule Checker Debug

[ -

_—
v

Mew Open Print

@ AddvDD > @ Add Probe & Remove =

)

Comparison

12C Virtual Inputs

12C Virtual Outputs

12C Reconfigurator

Power Monitor

Figure 201. Power Monitor on the Toolbar

Use the corresponding controls to update or auto-update the data. For more details about the tool,
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click the information button.

Power Maonitor n
Power Monitor
Update v | Auto Update Last Update: 11:24:00

Pin Voltage Current Power
5.53V 6.97mA 38.54mW
30V 1.31mA 511mW

z [LED] Voltage: 3.9V
© @ [ EC ] Current: 1.3TmA

Figure 202. Power Monitor with Work Area Label

Work area labels provide a helpful reference for displaying voltage and current values. After
Emulation or Test mode is activated and the data is refreshed, these labels light up, duplicating
values from the Power Monitor window for convenient reference during the design process.

Notes:

m For the most precise adjustment of the circuit’s current consumption, set all hardware sources
connected to the chip outputs to High-Z and those connected to inputs to Pull-Down.

m For External device, if External VDD is selected, Power Monitor does not provide power
consumption calculations, since current cannot be measured by the tool under this condition.
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2.2.17 Current Limits

The Current Limits utility allows you to restrict the maximum current consumption on the Go
Configure Development Board for all VDDs of the selected chip.

Current Limits

Power mode: N/D
VDD: |96mA

VDDZ: | 96mA

Tolerance: #32mA Resef 10

T
i

[=1
m
=

Figure 203. Current Limits Tool for Part Number with Two VDDs

By default, the limit for all VDDs is set to 96mA. This value is read-only if no external power
supply is connected to the platform. The limits become editable once an external power supply is
connected via DC Input or USB Power.

Current Limits
Power mode: High
VDD: | SemA =
VDD2: | 9emA =
Tolerance: £3ZmA Reset to default limits

Figure 204. Active Current Limits Tool

The tool also displays the active Power mode, which is automatically determined by the connected
power source.

If the current consumption exceeds the specified limits, the board power is automatically turned off,
and the corresponding notification is displayed.

2.2.18 Demo Board and Demo Mode

The Demo mode allows exploration of possible applications for a specific part number. The Library
tab in the Hub window contains a list of preconfigured projects. In Demo projects tab hover over
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the desired design. Click Details to learn more about the design. To open the project, click Run.

Go Configure” .
?—osquwg,e Hub |_|brary All families v Q Search
Q Ssearch T Al(400)  Example projects(34)  Application notes (356)  Demeo projects (10)
(© Home
@ Note
To run Demo projects, connect the required hardware to your computer
3 Products
O Library
[} Resources

System Reset GPIO Expander
SLGABE33V SLGAB5ITV

LDOs and Power Sequencing Keypad Scanner
SLGAGEBOV SLGABS3TV

Figure 205. Select a Demo Project

To interact with the design, the corresponding demo board can be connected. Such a board
contains a soldered IC with a preprogrammed project.

After the project is opened, the workspace Ul depends on whether the demo board is connected.

M [SLG46537V] - [KeypadScanner] - GreenPAK Designer — O >

File Edit View Tools Options Help

@ Please connect Keypad scanner Demo Board to USB port. Close

Figure 206. Waiting for the Corresponding Demo Board Connection

After the board is detected successfully, the following controls become available:
m Write — Load the current project's NVM sequence to the device.
m [12C Tools — The following I12C Tools are available for Demo mode:
e 12C Virtual Inputs.
¢ 12C Virtual Outputs.
¢ 12C Reconfigurator.
For more information refer to section 2.2.8 12C Tools.

= @ - Information about a part number, development platform, and operating system.
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m Close — Exit the Demo mode.

#8 [SLG46537V] - [KeypadScanner] - GreenPAK Designer — O >
File Edit View Tools Options Help
& Add Probe & Remove = 12CVirtual Inputs  [12C Virtual Qutputs  12C Reconfigurator

Write B Close

Figure 207. Demo Board Detected

Note: The Demo mode applies some limitations to specific features (operations with project files,

Debug Tool, Simulation). Exiting
project open.

2.2.19 Design Library

Demo mode removes all limitations while keeping the current

The Design Library tool provides access to demonstration designs and user-saved configurations
for the connected platform. It allows managing and loading configurations into the device and
review their corresponding NVM sequences. The interface includes the following tabs: Demo
Designs for predefined example projects and User Designs for stored user configurations.

ER Design Library b4
Sawve current design
Demo Designs User Designs
RGE LED Control Activate Read
Figure 208. Design Library Demo Designs Tab
B3 Design Library x
Save current design
Demo Designs User Designs
LED_OVERCURRENT Activate Read 't:?
Test_design_1 Activate Read B
Test_design_2 Activate Read 2
Figure 209. Design Library Users Designs Tab
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The main controls are as follows:
m Save current design — Saves the active configuration to the User Designs tab.
m Activate — Loads the selected design into the IC’s RAM.

m Read - Displays the design’s NVM sequence for export or for opening in a new software

instance.
B3 Project Data >
Byte Bit Data w
1] 1]
1 1]
2 1]
0000 ’ 0
4 1]
5 1]
& 1]
7 1]
] 1]
9 1]
o 1]
D001 " 0
12 1]
13 1
14 1]
15 1]
16 1
7 1] -
| Type ate (Ctrl+F)
| Export | Open in new applicaticn instance

Figure 210. Project Data Window Opened After Read

2.2.20 Go Configure Driver Tool

If the driver required for development platform detection is missing, or if a conflicting driver is
present in the system, the board cannot be connected successfully. Go Configure Driver Tool is
designed to resolve this situation (applicable for Windows OS).

Its main functions are as follows:

m Detect drivers required for successful development platform connection.

m [nstall missing drivers.
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m Remove drivers.
m Resolve driver conflicts (remove conflicting drivers and install missing ones if required).

The tool can be launched manually from the main menu, Tools > Go Configure Driver Tool. It
displays the list of development platforms and the driver statuses (whether the driver is present,
missing, or conflicting).

m Go Configure Driver Tool v.1.0.0

W GreenPAK Pro Development Board Bootloader (VID: 0x04B4, PID: 0x00FS)

W GreenPAK Pro Development Board (VID: 0x04B4, PID: 0x00F2)

W GreenPAK Pro Development Board Bootloader (VID: 0xOFOF, PID: (x800B)

W GreenPAK Pro Development Board (VID: 0xOFOF, PID: (%000B)

W GreenPAK Pro Development Board Bootloader (VID: 0x2DCF, PID: 0xD005)

@ GreenPAK Pro Development Board (VID: 0x2DCF, PID: 0xD004)

“ ForgeFPGA Deluxe Development Board Bootloader (VID: 0x2DCF, PID: 0xD00C)
 ForgeFPGA Deluxe Development Board (VID: 0x2DCF, PID: 0xDO0B)

\ ForgeFPGA Deluxe Development Board R2.0 Bootloader (VID: (x2DCF, PID: (xD017)
W ForgeFPGA Deluxe Development Board R2.0 (VID: 0x2DCF, PID: 0xD018)

/1 ForgeFPGA Evaluation Board Bootloader (VID: 0x03EB, PID: Ox2FF4) L] Remove

Install missing ~ Remove all Repair Refresh

Figure 211. Go Configure Driver Tool

When the platform is selected, the banner on the Debugging Controls panel indicates the
detected driver issue. Click Resolve to launch the Go Configure Driver Tool and proceed with
the fix. In this case, the tool lists the drivers relevant to the selected platform and their statuses.

Debugging controls ]
Debugging Confrols
@ A device driver issue for this platform was detected on e
= Go Configure Driver Tool v.1.0.0 - your complter.
1 : . . 55 Change platform
1. ForgeFPGA Evaluation Board Bootloader (VID: (x03EB, PID: 0x2FF4) L1 ) Remove ForgeFPGA™ Evaluation Board
6o Imper figurati
Rea
Emulaticn Test Mode
Program
VDD 2 110V -
Install missing  Remove all Repair VDDIO 2 230V A

Figure 212. Driver Issue Detection

Click the info icon to find more information about the conflicting driver that prevents successful
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board detection.

m Go Configure Driver Too

TIP: The drivers for the following devices may cause your Renesas device
to function incorrectly. If you encounter connection issues, consider
removing these drivers by clicking the 'Repair’ button in the tool. Please
disconnect the affected devices before proceeding with the repair.

& Device: test_driver
" Manufacturer: Atmel Corp.

oK

Figure 213. Conflicting Driver Info Pop-Up

After the driver issues are resolved, the pop-up prompts for reconnection of the platform.
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2.3 Configuration Tools

2.3.1 Asynchronous State Machine Editor

GreenPAK family devices featuring the Asynchronous State Machine (ASM) macrocell allow
custom state machine designs to be developed. State definitions can be established, permissible
state transitions can be defined, and the signals responsible for initiating each state transition

can be specified. Moreover, this macrocell can be linked to various I/O Pins and other internal
GreenPAK components to activate inputs for state transitions. Outputs from the macrocell can also
be directed to other internal macrocells or I/O Pins as needed.

ASM Editor allows configuring the ASM component using the state diagram and setting the output
configuration for the ASM Output macrocell.

To open the ASM Editor, click the ASM Editor button on the toolbar or double-click the ASM
component.

¥ [SLG46537V] - GreenPAK Designer

File Edit View Tools Options Help

¢ O kb =

Rule Checker ASM Editor Debug Comparison

Figure 214. ASM Editor on the Toolbar

2.3.1.1 ASM Editor’s Interface

A state’s properties can be viewed and configured in the Properties panel. The RAM properties
panel at the right contains the Connection Matrix Output RAM. This feature establishes the
relationship between controlled outputs and specific states. Additionally, certain part numbers might
have their output pin behavior regulated by these states. This behavior is indicated in the GPOs
Output RAM table.
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48 ASM Editor - O X
File Edit View Tools Help

D = 2 A |F ¥ © B8 [AN|E 0.0

Clear Apply  Revert Print State Focus Auto Route Set Link | Erase Link Set Label  Erase Label Properties | RA&M Undo Redo

Properties (5] RAM (5]
State 2 Connection Matrix Output RAM

- R R L R A
State name: State 2 =l =) =] < < =l =] =]
State0 | 0 | 0 | O ] 0 0|0 1

Initial/reset state: | State 0 > —
State 1 0 (V] (V] 1] 0 (V] 1 o

Transitions Pin names —
State2 | 0 (V] (V] 1] 0 1 o o
State |
—~ State3 | 0 0 0 1] 1 0 o 1]
None v || =5

Stated | 0 | 0 | O 1 0 0|0 0
State5 | 0 0 1 1] 0 0 0 o
State6 | 0 1 (V] 1] 0 (V] 0 o
State7 | 1 (V] (V] 1] 0 (V] o o

Bulk operations
Sate 4 Allto 0 = Set

¥ ASM

State 0
State 1
State 2
State 3
State 4
State 5
State 6
State 7

| +| T |6, Show all || Hide all

< Lss

Figure 215. Setting a State Transition

Bulk operations allow applying a selected operation (All to 0, All to 1, Invert, and resetting to
Default) to the whole table.

States can be shown or hidden by toggling the corresponding checkboxes within the States section
located in the lower right area of the RAM properties panel.

The main area of the ASM editor depicts states. The color of a state changes according to the
state’s interaction options.

Regular state.

lected stat Selected state.

Initial (reset) state.

State transitions limit reached.
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2.3.1.2 Configuring States

If states have not yet been established, the ASM Editor displays two detached states. These states
are illustrated as circles. To relocate a state, use the left mouse button to drag its inner circle. Note:
dragging the outer circle does not produce any changes. To establish a connection, click the outer
ring of one state and then click the ring of another state.

For some chips, a state may be directed to itself by selecting the state’s outside ring on both the
first and second click. The number of states a particular state can transition to is unrestricted; it can
transition to all the utilized states or none at all.

To rename a state, double-click the inside of the state circle or select the state to access the State
name setting from the Properties docker at the left.

Transitions can be adjusted to best fit the design. Drag the link to change its shape. Select the
Edit path mode from a connection’s context menu if further adjustment is required. Note: A link’s
shape is updated automatically and any manual adjustments are discarded every time a state is
repositioned.

The software can automatically reorder the states and transitions by clicking Auto Route on the
toolbar. A label can also be added to a transition. To do that, click Set label at the top menu, or
right-click an existing transition and select Set label.
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The display can also be focused on the states by clicking the State focus button on the toolbar.

¥ ASM Editor — m} X

File Edit View Tools Help

2 A | F ¥ B %

State Focus Auto Route SetLink | Erase Link Set Label Erase Label

State 0 @

Figure 216. State Focus Mode

In order to set an ASM configuration to the NVM, apply it by clicking Apply on the toolbar. To return
to the latest saved state of the ASM, click Revert.

The context menu of a state includes:
m Edit name - Set state’s name.
m |nitial state — Set the current state as the initial.
m Hide — Hides the current state.
A state’s properties can be configured in the Properties panel at the left. The available tabs are:

m Transitions - Lists of the states to which the current state transitions. Allows adding a new
transition by selecting another state from the list.

m Pin names - This tab’s data is common for all states. It lists pin names set the current state
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as the initial.

m RE (Rising Edge) — Lists the states the current state transitions to and applies Rising Edge
to the transition; otherwise, ASM is level sensitive.

2.3.2 EPG Waveform Editor

The Extended Pattern Generator (EPG) is a component featuring up to 8 outputs. Each can be
individually configured using up to a 92-bit large logic pattern. It retrieves data from non-volatile
memory (NVM) and delivers it to the outputs bit by bit on each rising edge of the CLK input signal.

“| Component List ]

Components
* Special Components -

P DLY

POR

QsCo

osC1

12C

. v

TEMP SENSOR b

Figure 217. Extended Pattern Generator

The Extended Pattern Generator can be configured in the EPG Waveforms Editor. This tool
allows selection from the available predefined generators, including SPI, 12C, PWM, or Manual,
and assignment of the output accordingly. Each of these generators offers a range of adjustable
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settings, making it more convenient to create the desired patterns.

¥ EPG Waveforms Editor

Gepctors ouTa (5

5CK: QUT1 (SPIO 5CK) =

s OUT2 [5PIOSS) - OUT1 (SPI0 5CK)

CPHA: (1} =

55 polarity: Idle high i ouT? (5

Data: = |10

m—— . QuUT3 (Manual 2)

Delay time: | 21 CLK =

Send Bits v |dh| = OUT4 (Manual 0)

ouTS (Manual 3)

Used rasources: 56/92 Samples
Manual EPG data editor 20 CLK +40 CLK
5] Apply

- " e - —H:l
MOSk QUTO (SPID MOS5I) = T o
High
CPOL: 1] - —‘
Low —
initi High :
MOSI initial state: | 0 -
- Send Bytes * |gp| =
Low —
High
Low —
High
Data: = 10101011 —‘
Low —

Figure 218. EPG Waveforms Editor

Within the EPG Waveforms Editor, a resource meter is also available to visually represent the
number of bits used in the pattern. This feature provides a transparent view of the memory and

resources allocated to the current pattern.

R11UZ0481EU0100 Rev. 2.13.0 R AS
June 5, 2026 ENES

Page 133
© 2026 Renesas Electronics



The SPI generator allows selection and configuration of the output pin using the command editor.

Generators

Generator: SPID
MOSE: QUTO (SPID MOSI)
SCK: QUT1 (SPIO SCK)
55: QUuT2 (SPID 55)
CPOL: V]
CPHA: 0
55 polarity: Idle high
MOSI initial state: V]

Data: ~ |10

First bit: | M5B
M Delay =

Delay time: | 21 CLK

Data: = [10101011

SPI0 resources: | 56/92 Samples

Manual EPG data editor

k=l Apply

Clear

Figure 219. SPI Generator Command Editor and Resource Meter

The 12C generator allows selection of the SDA and SCL output pins and definition of commands
using the command editor. Within the editor, basic commands can be selected from a menu, such
as Start, Stop, and GreenPAK access operations like Read or Write. The 12C generator has an S
button that allows complex GreenPAK access commands to be broken down into a series of basic
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commands.

Generator:

1
—

Generators

12C0

QUTO (12C0 SDA)

QUT1 (12C0 5CL)

Start
Control Byte

s y (%]

Operation:

Result value
Slave Ack

Data

Value: | Oxd

Slave Ack

Data

Value: | 0xd

N Stop

12C0 resources: |

5
5
Write =
Slave address: | 0x0 = hex
0/ 0ec00,/0b 00000000
| s |da|=
v |5 |dh|=
= hex T
v |5 |dh|=
v |5 |dh|=
= hex T
v |5 |dh|=
58/92 Samples Clear

Manual EPG data editor

el Apply

Figure 220. 12C Generator Command Editor and Resources Meter

The PWM generator configures the output pin, period duration, high level duration, and phase

shift.

Generators

Generator: PWMO
Qutput: QUTT (PWIO)
Period duration: 92 CLK

High level

duration: 52 CLK

Duty cycle: 56.52 %

Phase shift: 27 CLE

Manual EPG data editor

Apply

Figure 221. PWM Generator Options
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The Manual generator allows configuration of the bit values.

Generators
Generator: Manual O > | g |=
Qutput: QUTO (Manual 0] =
Data:
Bit & Value T
o 0
1 1 |
2 0
3| 1 |
4 0
s | 1 |
& V]
L 1 |
3 o
9 o
10 o -
Data (hex): 0x55000000000000000000000
Manual EPG data editor
el Apply

Figure 222. Manual Generator Options

When the system is powered up, the behavior of the EPG varies depending on the signal received
at the nReset input. In particular, if the nReset input is in an active LOW state, the EPG will display
the initial value at the output. Conversely, if the nReset input is active HIGH, the EPG will display
user-defined patterns at the output. This feature makes it possible to tailor the output of the EPG
to specific needs. Moreover, EPG can work continuously when CLK is being applied in Overflow
mode or keep at the last byte in Stop at Boundary mode.

2.3.3 Timing Diagram

State control timing diagram is a tool that allows management of the Power sequencer block
configuration. The Power sequencer controls the power-up and power-down timings for the six
resource enable outputs, which feed the matrix interconnect. The timing sequence is divided into
six slots, which are periods between the events. The minimum and maximum duration for each slot
can be set. The sequence is initiated with the trigger-up and trigger-down control signals from the
matrix interconnect. The Power sequencer and, therefore, the Timing diagram tool are available,
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for example, for SLG51000/1/2.

¥ State contrel timing diagram ] x 8 State control timing diagram O X
5 v 9 0 % v 9 0
Cursor | Succession Clear Apply  Revert Help Cursor | Succession Clear Apply  Revert Help
Power up Power down Power up Power down
PSO PS5
Min time: 0.000 ms > Min time: 0.000 ms = | Trigger-Down|
= y.xI0|
Max time: Disable - Max time: Disable v
=
P51 P34 E $.xm |
Min time: 0.000 ms < = Min time: 0.000 ms A EJV 5
Max time: Disable - P54I Max time: Disable i -
pss| PSQ
pPsz P33
meer—UpI Do
Min time: 0,000 ms s Min time: 0.000 ms s
aaaaaaaaaaaaaaaaaaaaaa
2 =2 =2 2 9 g o 9 9 oo e 2@ 2 92 9 o o g o o g
Max time: Disable - e - mm s omen® @ 2 (ms) Ma time: Disable - S oToMmmome @ T2 (ms)
m Minimum time slot duration, m Minimum time slot duration.
m Maximum time slot duration. m Maximum time slot duration.
m‘ Advancing to the next slot only if the input from the matrix interconnect goes to its active level. m‘ Advancing to the next slot only if the input from the matrix interconnect goes to its active level.

Figure 223

. Timing Diagram

The slot view depends on the Min. time and Max. time settings. The legend is shown at the bottom

of the Timing diagram window.

.00

50.00

80.00

180,00

20,00
250,00
280,00

Figure 224. Slot View Examples
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Use the toolbar controls to configure the Power sequencer.

¥ State control timing diagram

LN
cursor  Succession Clear Apply Revert Help
Power up Power down

Figure 225. Timing Diagram Options

2.3.4 Memory Table Editor

Memory Table Editor allows configuration of the Memory table macrocell (make sure the ROM
mode is selected on the macrocell’s Properties panel). To open the tool, click the Memory Table
Editor button on the toolbar or double-click the corresponding component in the work area.

8 [SLG4T7011V] - GreenPAK Designer

File Edit View Tools Options Help
# b = =
e
Rule Checker Debug Comparison | Memory Table Editor

Figure 226. Memory Table Editor on the Toolbar

The Memory Table Editor window visualizes the output data of the Width Converter (WC) in
graphical format (WC provides data from Memory Table to the connection matrix).

¥ Memory Table Editor

Generators
Generator: 12C0 v |dp|=
SDA: QUTO (12C0 SDAD) =
SCL: OUT1 (12C0 SCLO) =
Start s |®|=[
Data | s |d|=
Value: | 99 v||dec *
Delay |5 |d|=
Slave Data | s |d|=
12C0 resources: 244/4095 Cells Clear

Manual Editor

Width convertor: 12 -» 12 mode =

Two range mode
®) Range 1 Range 2

Table size: 4095 Word -

Save Load el Apply

Figure 227. Memory Table Editor Window
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The tool provides the following possibilities:

= Add the generator type. For 12C and SPI, use the available generator-specific settings; for
instance, specify which Width Converter output corresponds to which generator signal.

When Manual generator is selected, the word (digit) is represented in binary format. In
manual mode, data can be entered in the provided table, which can be bound to a specific

output.

The Signal generator represents the word in decimal format.

The x-axis on the graph is the word sequence number, a memory cell (Word index). The y-

axis is a word saved in the memory cell (Word decimal).

Use Manual Editor to customize the data (read more below).

ﬂ Memory Table Editor
Generators

Generator: SPI v || =
SPI

MOSI: MNeone 120

MISO OUTO (SPI MISO) Manual
Signal

CLK: None

Cs: None -

CPOL: 1 -

CPHA: 1 -

CS polarity: Idle low -

MOSI initial state: 1 -

u Send Bytes v | g | =

ﬂ Memory Table Editor

Generators
Generator: Manual 1 v g | =
Output: OUT2 (Manual 1) A

00000 01 11 FF 00 00 00 OO 0O
o00€E4 00 OO0 0O OO OO0 00 OO 0O
00128 00 00 00 OO OO0 00 OO 00
00182 00 OO0 0O OO OO0 00 OO 0O
00256 00 00 00 OO OO0 00 OO 0O
00320 00 00 00 OO 00 00 OO0 0O
00284 00 00 00 OO OO0 00 OO 0O
00448 00 00 00 OO0 00 00 OO 0O
00312 00 00 00 OO0 00 00 00 00
00537& 00 00 00 OO 00 00 OO0 0O
00&40 00 00 0O OO 00 00 OO0 00
00704 00 00 00 OO0 00 00 Q0 00 |5

=
=
=
=2
o

OUT1 (Mano)

Figure 229. Manual Generator Configuration
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Note: If a generator is locked and cannot be added, try changing the Width convertor mode.

m Check the Resources bar, indicating the number of available cells. The number of cells, as
well as the displayed output signals, depends on the selected Width convertor mode, which
are:

e 12 > 12 (12-bit parallel output).
e 12 >4 (12-bit word to three 4-bit words).
e 12 > 2 (12-bit word to six 2-bit words).

e 12 >1 (12-bit word to serial bit stream).

SPI0 resources: | 72/4070 Cells Clear

Manual Editar

Width convertor: 12 -= 12 mode -

Figure 230. Resources and Width Converter Mode

m Manual Editor allows modification of the macrocell’s bit values for specific registers, and
consists of three main parts:

¢ Navigation controls — Enter the bit number and click the Go to bit button to jump to the
desired bit.

¢ Registers value configuration — Configure the registers by setting values in binary,
decimal, or hexadecimal format (bits set to 1 are indicated with white highlight on the
sidebar).

e Bottom controls — Import/Export or Clear the data.
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#¥ Memory Table Data Editor X
Gotobit ||koss |*|
Byte  Register Data Word [dec) Word [(hex) -
4096 0
4097 0
4098 1
4099 V]
200
4100 0
4101 | 1 |
104 OxAd
4102 0
4103 | 1 |
4104 o
4105 0
4106 0
4107 0
0201
4108 0
4109
Mot used Mot used
4110
4111
4112 V]
4113 1
4114 0 -
Impaort Export Clear Cancel Apply

Figure 231. Memory Table Data Editor

The data set in the Manual Editor is synchronized with the Manual generator properties
panel.

m The additional settings provide flexibility in table usage by defining access to the memory
cells. To activate the Two range mode checkbox, the following conditions should be met:

¢ Memory Control Counter (MCC): Range mode select = Two ranges; Initial CNT data
value != 0 (make configurations on MCC'’s Properties panel).

e Generator is added.

Twa range mode

®) Range 1 Range 2

Ak

Table size: 4070 Word

Figure 232. Additional Settings

m Save/Load the file with configurations using the corresponding bottom controls.

Save Load k=l Apply

Figure 233. Save/Load Controls
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See some additional plot controls:

m Zoom the graphs with Ctrl + mouse wheel. Reset scale in the context menu.

m Enable legend for each plot in the context menu.

See some additional plot controls:

m Zoom the graphs with Ctrl + mouse wheel. Reset scale in the context menu.

m Enable legend for each plot in the context menu.

2.3.5 HBRAM OTP Data Editor

HBRAM OTP Data Editor allows modification of the bit values of BRAM and User OTP macrocell
registers. Open the tool from the toolbar or from the BRAM/User OTP macrocell Properties panel.

File Edit View Tools Options Help

® ©@ W

Rule Checker FPGA Editor Debug

E [5L347921V] - [project.ffpgal - ForgeFPGA Workshop

ES

HBRAM OTP Data Editor

Figure 234. HBRAM OTP Data Editor on the Toolbar

The tool provides separate tables for configuring BRAM and User OTP macrocell bits. The data can
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be displayed in either decimal or hexadecimal format.

B3 HERAM OTP Data Editor X

Go to bit | 0 = Data Format:| Decimal

Setall to 0 =
BRAM User OTP

BRAMOD BRAMT BRAM2Z BRAM3
Byte Byte (dec)
000 0
0x01
Ox02
Ox03

0x05
0x06

0x08

0x0B
0x0C
0x0D
0x0E
0x0F
0x10
0x111
0x12
0x13
Ox14

oL oo oo oo oo oo oo oo

Import Export
Revert Apply
Import All Export All

Figure 235. HBRAM OTP Data Editor (BRAM Tab)
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B3 HBRAM OTP Data Editor X

Go to bit 0 = Data Format: Decimal +
Setallto 0 =
BRAM User OTP
Byte Byte (dec)
0x00 255

0D
0x02
003
004
005
006
0x07
008
009
0x0A
008
0:0C
0x0D
0x0E
0x0F
010
0x171
012
013
0x14
015
016
0x17

Import Export Revert Apply

Figure 236. HBRAM OTP Data Editor (User OTP Tab)

The upper controls allow navigation through the table with the Go to bit button. A specified value
can also be assigned to all bits in the active tab using Set all to.

The controls at the bottom allow data to be imported or exported for the active tab. For BRAM, the
Import all and Export all buttons are also available to import or export data for all tabs.
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2.4 Software Simulation Tool

The Software Simulation mode enables electronic circuit simulation. It uses mathematical models
to replicate the behavior of the chip macrocells and the external components. To start Software
Simulation, click Debug on the toolbar and select the tool on the Development Platform
Selector. Refer to the Hub window > Products tab > part number click, to check the simulation
support availability for a certain part number.

EJ 15L647105V] - [LedControl] - GreenPAK Designer - o x
File Edit View Tools Options Help
H=s 0. & ¥ © % & b = = ) B m
New Open Save Primt  Undo  Redo SetWire | EraseWire  Setlabel Eraselabel  RuleChecker | Debug | PowerDissipation  Comparison  Project Settings Properties | Schematic Library | Components | NVM Viewer
/" Rotate Left ], Rotate Right Flip Horizontal Flip Vertical [T Align Horizental | Align Vertical @ AddProbe ~ 3§ Remove ~ Parametric probes
NVM bits view ®
[T T T TIAT AT T TSN T TN T A TS AT (TN EEEEENENn N1 n
- HEX: 0x00, DEC: 0) Address - 0x64 (Value - HEX: 0x03, DEC: 3) Agdress - 063 (Value - HEX: 0x43, DEC: 67) Adgress - 0x62 (Value - HEX: 000, DEC: 0) Adgress - 0x61 (Value - HEX: 000, DEC: 0) Adgress - 0x60 (Value - HEX: 00
@11 810 | 809 608 807 806 805 | 604 | 803 | BO2 | 801 | 8OD 799 798 797 | 796 | 795 | 794 793 792 791 790 789 | 788 | 787 | 786 | 785 784 783 | 782 781 | 780 | 779 | 776 777 706 795 74 | 773 | 712 | wmi | ol ¥ AUl
o/ 0o o o o o o o 0 o0 1 1 ©0 1 0 0 0 0O 1 1 ©0 0 0 0 O 0 0O ©O ©O O 0 0 0 0 0 ©0 0 0 0 0 0 0 oo
] C
Schematic Library ® | Debugging controls ®
Schematic Library Debugging Controls
- Basic -
- @ i T
|- capacitor (i, £
- Inductor
L rouns Analysis Type Transient -
h Eoumoes) Transient analysis settings:
{2 Voltage Source
{2 currem source BT 12m
= Diodes Maximum time step 20us
=Dt PN Junction Temperature: 25.00°C
P senettky Use initial conditions.
P Zener V| Use dynamic simulation
~ Brushed DC Motors
@Ge"emﬁmshm DC Motor &) The dynamic simulation may take longer
{04 Portescap 17N78-21061 Oscilloscope settings
(M) Crouzet 827200 Time frame: | 20ms
M) Maxon DCX 61
-@-Mamn DCX 14L Start simulation Show plots
(M) Maxon REZ5 118743
~ Stepper Motors
M) Generic Stepper Motor
(M) Adafruit XY425TH34-03588
A} Trinamic QSH-4218-51-10-049
{M4) Portescap 23HX160108
~ BJTs
£ nen =
4= Import model |+ 3 Remove model
Filte
Properties | Schematic Library -= “ENENIE=Y . || simulation:| * Default B =113 Debugging controls | Component List

Figure 237. Software Simulation Tools

Before starting an analysis, external components from Schematic Library can be used and probes
can be added to configure the simulation environment parameters.

Figure 238. Basic Simulation Tools
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2.4.1 Schematic Library

The Schematic Library is a repository of external components that can be applied to the design.
External components are not part of the chip; however, adding and configuring them allows

simulation of the system’s behavior.

A custom component can also be added to the Schematic Library list by using the Import model
and Import subckt buttons on the Schematic Library panel (see section 2.4.3 Working with
Models and Subcircuits for details). Imported models and subcircuits appear in the designated

location in the Schematic Library.

Schematic Library
Schematic Library

b Basic

W Resistor

-I |— Capacitor

=T~ Inductor

—% Ground

» Sources
- Diodes

= PN Junction
-4 schottky
—H—Zener
—lﬂ—Generic_D
-4 Pmos (DA
-4 px

x Brushed DC Motors
'@' Generic Brushed DC Motor

M) Portescap 17n78-210E.1

M) Crouzet 827200

M) Maxon DOX 6M
M) maxon DOX 141

M) Maxon RE25 115743

4 Stepper Motors
.4 BITs

- MOSFETs
.@ NMOS

.@ PMOS
.@ MOSFET
v

{:F LGA

Components

| <= Import subckt) > x Remove model

Filter...

Figure 239. Schematic Library
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Unlike the default external components, an imported model or subcircuit can be deleted from the
library. Click the component and then Remove model below.

2.4.2 External Components

See the list of external components in the Schematic Library panel. Click the component and then
the work area to add it (cancel adding with a right-click). After the component is added, the Copy
component(s) and Paste component(s) options become available in the desired component or
work area context menu (or use Ctrl + C / Ctrl + V shortcuts). The Copy component(s)/Paste
component(s) option works within the same or between different GCSH instances.

% Add Label

Paste component(s)  Ctrl=V

Figure 240. Paste External Components

Double-click a component on the work area to open its Properties panel. Click Configure on the
panel for more advanced settings.

Properties %)

Mame: 04

Parameters

Diode type: Schottky

Configure

k=l Apply

Figure 241. Configuring Basic Parameters

Connect the external components to external I/O macrocell pins or to the pins of other external
components using the Set Wire tool. When a connection is being set, the available pins become
highlighted. By default, voltage source(s) and GND are added to specific pins.

Figure 242. Adding Wire to an External Component
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The external connection type can be seen here (all connection types are described in section 2.1.6

Connections).

Figure 244. External Connections in SLG5100x

2.4.3 Working with Models and Subcircuits

Third-party SPICE models and subcircuits can be imported into the project. The Import model and
Import subcircuit buttons open the Import window, where a SPICE simulation model or subcircuit
can be inserted, additional information can be filled in, and the item can be added to the library. The
dialog validates the SPICE syntax of a model or subcircuit. Only one model or subcircuit can be

imported at a time.

¥ Import simulation model

Model:

BR= IS5C=le-15 NC=1.2
CJE=1.02E-12
TF=1E-5 TR=30e-5

NC

Model information:

Model type: HNPN
Model name: npns
Company:
P/N: npns

Description:

© Modelis supported

pns NPN IS=€E-1€ NF=1.005 BF=2€0 IKF=0.007 VAF=51 ISE=2E-l€ NE=1.35

RB=200 RE=3 RC=0.& CJC=0.24E-12 MJC=0.33 VJC=0.7

MJE=0.3 VJIE=0.7

Copyright:

Cancel

Import

Figure 245.

Import Simulation Model Window
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Unlike models, multiple subcircuits can be imported and one of them can be selected as the main

subcircuit:

#8 Import subcircuit

Subcircuit:

rl 1 2 10k
rZ Z 3 5k
.ENDS

rl 1 2 10k
rZ Z 3 5k
r3 3 4 15k
.ENDS

Selected subcircuit: | divider1

© subdrcuit is supported

.SUBCKT diwviderl 1 2 3 rval=l1l0k

.SUBCKET diwvider2 1 2 3 4 rwval=l0k

« Back Hext = Cancel

Figure 246. Importing a Model Containing Multiple Subcircuits

Model or subcircuit parameters can be edited in the Properties dialog window. Double-click a
component in the work area or click Configure in the Properties panel. The Properties window
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allows configuration of the external component parameters and editing of the model or subcircuit.

¥ Properties

General component settings

Mame: o]
Company:
P/N: mp1pl

Enable bulk connection:
Model wizard Model editar

General model settings

Type: PMOS

Model level: | MOST level 1)
Parameters

Model parameters

Name
VIO [Threshold voltage)

KFP (Transconductance parameter]
GAMMA (Bulk threshold parameter)
PHI [Surface potential)

Filter...

© Modelis supported

Revert unsaved changes | | Save to library

MOSFET

Instance parameters
Value
-0.8V

Figure 247. Model Properties Window

¥ Properties

General component settings

MHame: x1
Company:
P/N: H53516

Pins and Parameters Subcircuit editor
Pin mapping:

Schematic pin Subcircuit pin

1(1) o
2(2) 1(2)
3(34) 2038
4 (48) 3 [24)
5(5) 4(5)
& [100) 5 (100)

Metlist preview:

¥1 net_0 net_1 net_2 net_3 net_4 net_5 H53516

© Subcircuit is supported

Revert unsaved changes

Component

Instance parameters:

Name

Value

? X
-
-
Default =
v
v
v
Cancel
? X
Cancel

Figure 248. Subcircuit Properties Window
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2.4.4 Source Setup

A voltage or current source can be configured in the Source setup window.
double-click a source or click Configure on the Properties panel.

To open the window,

¥ Source Setup
Options
General

Source: w2 =
MName: vz
Pre-start delay: 1.000 || ms -

Show only one

period

Limit voltage to

VDD and GMND level
V| Customize source
Internal capacitance: | 10.000 =| | pF =
Internal resistance:~ 10,000 +| Ohms ~
Repeat: Cyclic =
Repeat count: 2
Pre-start state: start point (V) -
End state: Keep last state
Copy from: - Copy

Voltage Source Setti
Transient DC
Type: | Sine -
Zero offset: 0.000 =L =
Amplitude: 1,000 =LY =
Frequency: 1000.000 ~| |Hz -
Damping factor: | 0.000 | |Hz -
-1000.00 -1000.00
- ApDY (ms)

Figure 249. Source Setup Window

The set of settings and the window view differ depending on the simulation analysis type (read
more about analysis types in section 2.4.7 Debugging Controls). In the Options section, general
and waveform-specific parameters related to time intervals and periods can be set.

The Customize source property can be used to activate two additional parameters:

m Internal capacitance — The capacitance between the voltage source terminal and ground.
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This value can be used to model a VDD bypass capacitor or IC pin parasitic capacitance.

m Internal resistance — The output resistance of the generator. A non-ideal (real) voltage
source is modeled with an ideal voltage source and resistance connected in series.

If the configured settings need to be duplicated from one source to another, use the Copy from
property.

Copy from: W1 Copy

Figure 250. Copy from Property
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2.4.4.1 Custom Signal Wizard

In addition to configuring specific waveform types, such as DC, sine, or trapeze, a custom
waveform shape can also be set. Custom Signal Wizard allows creation, import, and editing of the
signal for simulation voltage or current sources. The signal may be constructed by manually adding
points or by importing a custom list of points from an external source.

To open the Custom Signal Wizard, select Custom signal in the Type dropdown and click Set
Signal.

Voltage Source Settings

Transient DC

Type: | Custom signal =

Set Signal

Figure 251. Custom Waveform Option

Examples of possible signals are shown in the pictures below.

48 Custom Signal Wizard O X

x A =
Clear A Add Point j\, Add Peak | l.Continuous Ramp ‘J‘- Remove Point Data panel Import points LockX Lock¥ Close

Data

XValue ¥ Value -

000 ps 10000.0 V
10,000 ps < || -10000.0 v
20,000 ps + | 25000.0v

30,000 ps -6000.0V

|| o [ | |

DD EDIEDIED

40.000 ps 20000.0 V

-17.00

Voltage units: |V ¥ || Time units: | ps ¥ | Min T: 0.004 ps T: | 40.000us = -@

Figure 252. The Standard Editing Process in Simulation Custom Signal Wizard

The Custom Signal Wizard allows importing a set of points in different formats. Signals of various
complexity, duration, and amplitude are accepted. For signals consisting of large amounts of data,
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editing may be limited, and a simplified signal is shown. See the example below.

¥ Custom Signal Wizard O x
= x =
Clear f\ add Paint M add reak [ | continuous Ramp .- Remove Point Data panel 7 Import points lockX lock¥  Close
@ Interaction with imported points is not possible. Close

Voltage units: | mv ¥ [Ilmeumts.' Hs ¥  Min T: 0.007 ps [T: 0.100ps - [ -@

Figure 253. An Imported Waveform with a Large Number of Points (Above 1000)

2.4.5 Simulation Configurations

Simulation configuration snapshots can be saved and switched between as needed. The snapshot
stores only the elements that belong to simulation. An asterisk next to its name indicates that the
snapshot has been modified. A saved configuration state can also be imported from another project

for the same part number.
Default
Configuration 1

Configuration 2
AR [ L= B R ISimuI.a.tinm Configuration 3 [l Yk [ [

Figure 254. Simulation Configuration

Save the current configuration state.
Save a new configuration state.
Delete the selected configuration.
Import new configuration.

BXELE

Default
Configuration 1

Configuration2 The list of saved configurations.
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2.4.6 Probes

Probes provide the data that components yield during simulation. A probe can be attached to a pin
to reflect component parameters. Active probes remain on hidden components, and their data is
displayed in the simulation results.

Two types of probes are available: voltage probes and parametric probes.

2.4.6.1 Voltage Probes

The voltage probe is used to capture an output signal from a pin. A probe can be added to external
component terminals and macrocell output pins. Click the respective buttons on the toolbar and
then the pin to add or remove a probe. Probes can be added to all available pins or removed from
all pins with a single click using the arrow next to the Add Probes or Remove button. An individual
probe can also be deleted from its context menu.

8 [SLG46721V] - GreenPAK Designer 3 [SLG46721V] - GreenPAK Designer
File Edit View Tools Options Help File Edit View Tools Options Help
® kB = ® B =
) B
Rule Checker Debug Comparison Rule Checker Debug Comparison
@ Add Probe || 3§ Remove ¥ Parametric probes £ Add Probe  * ¥ Remove ¥ Parametric probes

I Add Probes to visible pins _ Remove all Probes

Figure 255. Add and Remove Voltage Probes

2.4.6.2 Parametric Probes

The parametric probe allows monitoring of macrocell parameters in simulation, such as the counted
value in CNT/DLY blocks. To show the list of available probes, click the Parametric probes button
on the toolbar.

8 [SLG46721V] - GreenPAK Designer

File Edit View Tools Options Help

# b =

Rule Checker Debug Comparison

@ Add Probe ¥ ¥ Remove ¥ | Parametric probes

Figure 256. Active Parametric Probes Button
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Add a probe by selecting a component and a property in the dropdowns on the respective panel.

Parametric probes (3¢
Parametric probes
SM1 ¥ | | Current A v ]
Component Property

SM1 Shaft Angle —
SM1 Torque —
ASM OUTPUT Current State —
3-bit LUT7/8-bit CNT4/DLY4 Counted Value —
M1 Shaft Angle ——

Figure 257. Parametric Probes Window

Right-click the parametric probe sticker to facilitate adding or removing a probe and editing the
probe parameters.

Current A
Current B
V| Shaft Angle

Speed

V| Torque

Figure 258. Parametric Probe Sticker

2.4.7 Debugging Controls

The Debugging Controls panel appears if Software Simulation is selected on the Development
Platform Selector.

Choose between the analysis types before starting the simulation process. There are two types of
simulation analysis: Transient and Parametric DC.
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2.4.7.1 Transient Analysis

Transient Analysis settings define the simulation time span, maximum time step, source voltage,
and temperature.

Debugging controls =) 3
Debugging Controls
Change platform
Software Simulation
Impert configuration

Analysis Type Transient -
Transient analysis settings:

Ending time: 12Zms -

Maximum time step: 20us -

Temperature: 25.00°C -

Use initial conditions
v | Use dynamic simulation

1 The dynamic simulation may take longer

Oscilloscope settings

Time frame: | 20ms -

Start simulation

Figure 259. Transient Analysis Debugging Controls

Use initial conditions is an optional checkbox that allows an initial charge different from the
default value (0) to be set for components such as a capacitor or inductor. This checkbox also
enables all node voltages in a circuit to be set to OV at the initial time point.

Note: In addition to regular simulation, the Transient Analysis type also supports the Dynamic
simulation feature. It aims to process the data at runtime. Dynamic simulation preserves the same
set of tools, as a regular one. Note, that this simulation type may take longer to process the data
comparing to regular. Read more in section Simulation Results window).

2.4.7.2 Parametric DC Analysis

The properties of Schematic library objects can be customized by using Parametric DC analysis.
The parameter sweep can be configured in the Parametric DC analysis parametrization window.
Click Open parametrization settings in the Debugging Controls to activate it.
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Debugging controls B )
Debugging Controls
Change platform
Software Simulation
Import configuration
Analysis Type Parametric DC -
Analysis parametrization settings:
Open parametrization settings
Estimated completion time is less than 30 seconds
Start simulation Show plots

Figure 260. Parametric DC Analysis Debugging Controls

Analysis parametrization can set active parameters for external components, circuit temperature,
and macrocell properties, such as Resistance (initial data) for Digital Rheostats.

Parametric DC data has two range types:
m From/To — Simulate data between the set From and To, incrementing by Step.

m List — Use data in a semicolon-separated list.

8 * Parametric DC analysis parametrization ? *
Analysis parametrization:
: Step /
En Object Property Range Type List From To
R1 ™ | Resistance ~ | From/To ~ o o1 0.1 i || =
V1 ~ | Voltage - | From/To ~* 0.1 1.8 5 g [[=
v Circuit * | Temperature * | List = -40; 25; 85 - - g [[=
QK Cancel

Figure 261. Parametric DC Analysis Window

Estimated Completion Time

It is possible to define simulation runs that may exceed the available resources of the computer,
which can potentially make the system unstable. Longer runtimes require greater computer
resources, including CPU and memory.

The software estimates runtime based on sample points in three broad categories: green, yellow,
and red. The estimated runtime may vary depending on different factors, including computer
performance.
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2.4.8 Chip Current Consumption

The Show chip current consumption feature estimates the non-external current consumption

of the selected chip during simulation. This estimation excludes current drawn by external
components. The feature is available on the Debugging Controls in the Transient analysis mode.
Here are instruments for current consumption analysis:

m The feature displays the calculated Max, Min, and Average current values based on the
simulation data.

Transient analysis settings:

Ending time: 12Zms -
Maximum time step: 20us -
Temperature: 25.00°C -

Use initial conditions
Use dynamic simulation
~ Show chip current consumption 2
Max value: 5.2893 pA

Min value: 459.579 nA
Average value: 463.331 nA

Start simulation Show plots

Figure 262. Current Consumption Estimation

m Placing a Parametric probe on the chip’s VDD pin generates a current consumption
waveform in the simulation plots.

ﬂ Simulation Results

File View Help

Y0 Y

Reset All Scales Reset All Sizes Clear Markers  Legend Waveform Style

+10 ms

VDD (PIN 31) -> Current
6.0 pA

5.0 pA
4.0 pA
3.0 pA
2.0 pA
1.0 pa
0.0 pA

Figure 263. Probe Instrument for Current Consumption Analysis
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The current consumption data is shown as a step waveform. See the example below:

VDD (PIN 31) > Current

¥ ‘)(:
[

—

| : : P
* xx X KKK: L ] : LT LI T Lo A £ = = #

" * ® » b ®

Figure 264. Step Waveform

Note: The measurement is taken only after the Power-On Reset (POR) or Logic 1 macrocell
(depending on the selected Part Number) reaches a high logic level.

2.4.9 Simulation Progress

The Simulation in progress window appears while data is being processed. The remaining
simulation time is estimated dynamically.

#8 Simulation in progress x

I -

Estimated time: 1m 10s | Cancel ‘

Figure 265. Simulation in Progress

The process can be interrupted by clicking Cancel. The simulation results are still displayed based
on the data that the tool managed to process before cancellation.

2.4.9.1 Scheme Issue Resolution

If a simulation attempt encounters a known scheme convergence error, the internal simulation
algorithm attempts to adjust the circuit by changing component properties or scheme parameters

and reinitialize the simulation. In this case, the Simulation in progress window indicates the
current attempt count.

#8 Simulation in progress x
I
Estimated time: 2m 45s Attempt 2 | Cancel ‘

Figure 266. Simulation in Progress (2nd Attempt)

The simulation error is shown only when the algorithm cannot resolve the problem.
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If the simulation process fails, the corresponding error window is shown. It may contain a brief
description and details from the simulation engine about the cause.

8 Simulation error

Singular matrix detected, Please, ensure sources and ground are connected
properly.

QK Hide Details...

Warning: singular matrix: check nodes net_0_netl and b.x0_v1.b_src#branch
Maote: Starting true gmin stepping

Trying gmin = 1,0000E-03 Warning: singular matriz: check nodes net_0_net0 and
b.x0 v1.b_srefbranch

Warning: Further gmin increment

Trying gmin = 5.6234E-03 Warning: singular matrizc check nodes net_0_netl and
b.xl_v1.b_src¥branch

Figure 267. Simulation Error Window
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After the issues are resolved and the simulation process is completed, the simulation report can be
viewed by clicking the Show report button in the Simulation Results window.

¥ Simulation Results - O =

File View Help

. - « L =l p— =

b L= L= : » = »
Reset all scales  Clear markers  Legend Waveform style  Export waveform to C5V Rename group Remove group Group List
<i> Si ion was successful, but some scheme properties were changed. Show report Close

Figure 268. Show Report Button

48 Simulation report ?

The current configuration has caused simulation issues, Some of the component’s
properties were changed to let the simulation succeed but have not been applied yet,
The list of changes:

Capacitor "C1":
Capacitor "C2"

Analysis settings:

Internal capacitor R series and R parallel settings were snabled,
Internal capacitor R series and R parallel settings were enabled,

Voltage Source W1 Internal source capacitance and resistance settings were enabled,

Use [nitial conditions was enabled,

Figure 269. Simulation Report Window

2.4.10 Simulation Results Window

Depending on the selected simulation type (regular or dynamic) in the Debugging Controls, the
Simulation Results window behaves differently.

When regular simulation is enabled, Simulation Results opens only after the simulation process is
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completed or interrupted.

EX simulation Results — ] *
File View Help
wd B e L . c —sl
L < = | == — - E) - = ey ()
Reset all scales Clear markers Legend Waveform style  Export waveform to CSV Rename group  Remove group  Export group to CSV Group List | Measurements | Update waveforms
Group List =]
Groups
Group
= P V10t
b V2->n+
A (2302 ms; 3.300 V) : B (7.566 ms; 3.300 V)
1/1At): 189.979 Hz|
v
Add group

Remaove group

Reset groups

A \J

_ Group List Measurements

Figure 270. Simulation Results (Regular Simulation)

During dynamic simulation, the Simulation Results window can be in the following states:

m Oscilloscope — Displays the results at runtime. Interaction with waveforms on this tab is
disabled. The progress bar with the estimated completion time is also shown here, along with
the Stop simulation button for terminating the process. After the simulation run is completed,
the Analyzer tab appears instead.

EX simulation Results — a X
File Help

ﬁ 18% (Estimated time: 1s) Stop simulation

Oscilloscope

Figure 271. Simulation Results Oscilloscope Tab (Dynamic Simulation)
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Note: For more efficient Oscilloscope tab usage, change the visible time range by adjusting
(reducing) the Time frame value in the Debugging Controls. This allows more accurate
changes to be seen in highly detailed signals.

m Analyzer — Shows the completed or interrupted simulation results, which are then available
for interaction.

EX simulation Results - a x
File Wiew Help

H L 1 H le—|
- == — - E) - = [y CI
Reset all scales Clear markers Legend Waveform style  Export waveform to CSV Rename group Remove group  Export group to CSY Group List | Measurements | Update waveforms

Analyzer Group List [55]

Groups
Group

“llr VZent

A (1.527 ms; 3.300 V) E B (7.336 ms; 2.300 V)

w
Add group
Remove group
Reset groups
A ¥

Group List Measurements

Figure 272. Simulation Results Analyzer Tab (Dynamic Simulation)

If the window is closed, the latest simulation results can be reopened by clicking Show plots on the
Debugging Controls panel.

Regardless of the simulation type, simulation results can be used with the tools and features
described below.

2.4.10.1 Toolbar

Toolbar provides operations for the plot area, waveform style, group management, and results
data export. A single waveform or an entire group can be exported to a .csv, .vcd, or .png file. All
waveforms can also be exported as a single .png file.

2.4.10.2 Plot widget

The Plot widget is the main area displaying a waveform or group of waveforms. The plot controls
can be manipulated in several ways. In addition to the toolbar controls, right-click the plot to open
the context menu and access the available actions. Also refer to the keyboard commands, which
can be used instead.
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Markers can be set with Ctrl + right and left click to view signal information at a particular point.
Examples of markers and At and AV parameters on the Plot widget are shown below:

¥ Simulation Results - O X
File View Help
& g + L : H [
< # £ 3 - - B .| = =
Reset all scales  Clear markers  Legend Waveform style  Export waveform to C5V Rename group Remove group Export group to CSV Group List | Measurements
Measurements )
Measurements
Mame Value
* V1= n=
A 1.249 ms; 54,156 V
B 4,810 ms; -6.043 V
A (1.249 ms; 54.156 V) E E : s 3.561 ms
Ay 60,199V
1/]4t] 280.846 Hz

26ms| 9310V

B (4.810 ms; -€.042 V)

Figure 273. Plot Widget and Measurements

2.4.10.3 Group List
The Group List panel contains the list of all captured signals and source generators arranged in
groups.

Click the plot on the panel to modify its style, color, or width by choosing the Waveform style option
from the toolbar or context menu. The context menu can also be used to rename the group.

V1 -e e ? s
Waveform
Style: Lines =
Color: | Custom [ff28e056] =
Width: | 2 -
¥ Points
Style: | XCross -
Color: | aliceblue =
Size: |4 H
| QK | Cancel

Figure 274. Waveform Plot Configuration Window
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Figure 275. A Sine Simulated with Huge Interval Settings

The Group List bottom controls provide waveform management options.

Group controls include:

Group List )
Groups
Group
[~ NewGowp |
b V2->n+
b V1->n+
'
Add group
Remowve group
Reset groups
A v

Figure 276. Group List

m v/~ —fold or unfold the controls.

m Add group - Create a group by selecting one or more signals from the list. The signal(s)
can be combined in a group of analog [A], digital [D], or parametric probe [B] waveforms.
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Multiple groups can be created using the same waveform.

8 Add group ? d

‘Waveforms
[A] V1 -> n+
A

GreenPAK -> PIN 3 <- EXT, INSOUT
[D] GreenPAK -= CHNT2/DLY2 -= OUT

| Show | Cancel

Figure 277. Add Group Menu

m Remove group — Delete the selected group.

m v and ~ — Move a selected group up or down.

m Reset groups — Restore the default configuration and remove all added groups.

2.4.10.4 Measurements

This panel displays measurement data for the added plot markers.

Mame

e 200 w1 A

B (9.25¢ ms; 3.300 V) at

Group List

Measurements

Measurements
Value

5377 ms; 3.300 W
9.206 ms; 3.300 V
3.919ms

497,320 pV
255,165 Hz

Measurements

Figure 278. Measurements Panel
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2.5 FPGA Editor Tool

The FPGA Editor is a complex software tool designed to create and configure FPGA logic. The
editor allows designs for Field-Programmable Gate Arrays (FPGASs) to be created using Verilog, a
Hardware Description Language (HDL). Before a design is programmed onto the FPGA, the editor
provides an option to simulate it first and verify that it is correct.

The FPGA Editor also includes a macrocell constructor as an alternative to writing Verilog code.
The required blocks can be placed manually on the work area, connected as needed, and the
completed design can then be converted into its code representation.

In addition, FPGA Editor allows work with external designs by importing files containing created
logic mapped to components. Descriptions of these and additional features are provided in the
sections below.

2.5.1 Flowchart

We have created a flowchart to narrow down and follow the basic steps from start to finish. The
flowchart shows all the important aspects of using the ForgeFPGA software.

~

z

w

E Attributes:

n5: (top")

g Create ForgeFPGA Enter Project Open FPGA Write Verilog Code | _ (‘cikbuf_inhibit’) Synthesize +

gct Project Specifications Editor and Save it Syntax Check

z

O

=

(%)

2

(&)

= Yes
These are Floorplan

» the reports

'E ge;hearta?;g — Resource No issue Generate

8 o or JI======x] Utilization Bitstream Set 10 Planner ‘Miessages

g successfully

generating Netlist
Bitstream

]

% SirED e Choose Hardware

3 Write UELD! Debug Platform Emulation

2 Testbench ey sl Button et

u external tools

filename_tb Set the Test Points (TP)

g Set Trigger Type

o Select the GPIO whose

8 waveform is to be displayed S h

w A Click START ynchronous Set the desired signal

2 Logic Analyzer Logic Generator for the GPIO in

= question

=

2]

w

=

Figure 279. Software flow
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2.5.2 Interface Overview

To open FPGA Editor, click the respective button on the toolbar or double-click the FPGA Core
component on the work area.

E [SLG47910V (Rev BB)] - [project.ffpga] - ForgeFPGA Workshop
File Edit View Tools Options Help

| » ﬁ L{_]'j h %.

Mew Rule Checker FPGA Editor Debug Comparison

Figure 280. FPGA Editor Button on the Toolbar

B ForgeFPGA Workshop [project.ffipgal = m} X
File Edit Tools Window Options

H % M L' & i i D = i )

Save All Modules Library  New Custom Module Messages Netlist Post-Synth RTL 1/O Planner Floorplan Synthesis Report Resources Report  Timing Analysis Macrocell Editor  PLL Calculator

Resources Report ¥ mainy 4 1/0 Planner ¥ uart_receiverv Dl
31 =
Compile project to get resources report 32 | "timescale 1ns/1ps
33
34 !'module uart_receiver #(
35 parameter IN_CLK_HZ =
Sources
0 Project 36 parameter DATA_FRAME =
= t;cjseciurce(;ode 37 | parameter BAUD_RATE =
~ [ Custom Code 38 parameter OYERSAMPLING_MODE =
2 mainy 39 parameter STOP_BIT =
- B Modu\es.Library 48 parameter LSB =
| uart_receiverv S DAL
~ [ Testbenches 4q )
¥/ uart_receiver_tbvt el et i_clk,
B9 Timing Constraints 44 input irst,
B3 External Netlists 45
46 input i_rx,
47
48 output [DATA_FRAME-1:8] o_rx_data,
49 output o_rx_done
58 1); =

| Log | ynthesis Log Bitstream Log /L, Issues =

L synthesize

@@

Generate Bitstream

Figure 281. FPGA Editor

2.5.2.1 Toolbar

The top toolbar provides quick access to a set of tools and actions. Descriptions of all available
tools are provided in the following sections.

BB ForgeFPGA Workshop [project.fipgal = O X

File Edit Tools Window Opticns

H % 5 Ll & ik k. D o] T ® .

Save Al ModulesLibrary New Custom Module — Messages  Metlist PostSynthRTL I/OPlanner Floorplan  Synthesis Report Resources Report  Timing Analysis  Macrocell Editor  PLL Configurator  Simulation

Figure 282. Toolbar
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2.5.2.2 Control Panel

The left control panel provides access to:

ﬂ ForgeFPGA Workshop [project.fipga)

File Edit Tools Window Options

= I “

Save All Modules Library  Mew Custom Module

Resources Report
Resource Utilized = Available % Utilized
CLE LUTSs 13 2240 0.58
FFs 13
CLB FFs 7 2240 0.31
IOB FFs 6 1248 0.48
CLBs 3 280 1.07
Tiles 2 2 100.00
RTL Input ports 3

w

RTL Output ports 1

GPIOs 5 40 12.50
PLLs 0 2 0.00
0SCs 1 1 100.00
4k BRAMs 0 16 0.00
Sources
~ [ Project
~ B3 Source Code
~ B3 custom Code
¥ mainv
» simplecountery
B3 Modules Library

* [ Testbenches
» simplecounter_tb.vt
= [ Timing Constraints
»| test_timing_constraints.sdc
B3 Full chip Simulation Models
» fpga_corev
¥ slg47921vv
~ B3 Placement Constraints
¥ test_placement_constraints.pdc
~ [ External Netlists
¥ imported_netlist.edif

4

Use external Netlist

I Synthesize O

‘i Generate Bitstream O

Figure 283. Control Panel

m Resources Report — An extract from the resource usage report. It shows the portion of
available resources utilized by the design sources. Visually, it is divided into three sections.
The upper part reflects the internal logic used in the project against the total available. The
middle section shows connection-related information (RTL ports, GPIOs). The last part
summarizes the utilization of internal components, such as OSCs, PLLs, and BRAMs.

m Sources — A list of all Verilog sources and other supported files that the project may contain.
A module can be added using the toolbar by clicking New Custom Module or by selecting
one from Modules Library. All supported sources can also be added from the main menu
> File. In addition, external sources can be imported through File > Import (for more
information about project structure, see here).

The following subcategories are available here:

e Custom Code.
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IP Blocks.

Testbenches.

Full Chip Simulation models.

Timing Constraints.

Placement Constraints.

o External Netlists.

The Sources list can be customized from the context menu with options to add, delete, or
rename sources.

m Synthesize and Generate Bitstream — Main controls for running the toolchain on the design
to produce chip configuration. Hover over the icon next to the procedure button to see status
details, such as whether the procedure was successful, failed, or whether the Verilog file has
been changed.

Note: Make sure all modified modules are saved before running procedures so that the most up-to-
date data is processed. Configure the saving options in Settings, Processing tab.

2.5.2.3 Messages Panel

The generated messages that appear after running Synthesize, Generate Bitstream, or the
Simulation procedure are shown here.

m General Log — Shows the information messages along with warnings and errors that were
recorded while processing the design.

m Synthesis Log and Bitstream Log — Provide the output generated while the procedure is
performed.

m Issues — Displays the warning and error messages that are automatically generated by the
software when required. After a syntax error is reported, right-click it and select Show in
Editor to highlight the line in the Verilog code where the mistake was detected.

General Log Synthesis Log Bitstream Log 1. Issues

8/1/24 2:55PM > Saving the state of the project.

Figure 284. Messages Panel
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2.5.2.4 Additional Controls

The following FPGA Editor controls can improve the overall user experience (availability may
depend on the selected tool):

m Split — Divide the work area side-by-side to work with more than one tool simultaneously.
Focus on the split area and click the tool to add it to the desired side. The same tool can be
duplicated on both sides; this is supported for most tools, such as I/O Planner, Netlist, and

Post-Synth RTL.

¥ j2c_masterv

@

=~ o on B R =

{75 TS T 75 T T T 'S Y G T ' % %

E= =
= @ D o

E o I R = )
[=al S B TR

"timescale 1ns / 1ps

module i2c_master #(
parameter IN_CLK_HZ
parameter SCL_SPEED_MODE_HZ

iy (

input
input
input
output reg

input
input
output reg
output reg
output reg
output reg

i_elk,
i_rst,
i_en,
o_busy,

i_scl,
i_sda,
o_scl,
o_scl_oe,
o_sda,
o_sda_oe,

*

>

-

k. synthesis Report

- -
[

[ —
4 o on B

-

-
[ =T - S

— -
=l

8. Printing statistics.

simple_counter ===

Number
Number
Number
Number
Number
Number
Number
Number

of
of
of
of
of
of
of
of

CARRY4

FDRE
INV
LUTZ

wires:

wire bits:

public wires:
public wire bits:
memories:

memory bits:
processes:

cells:

>

Figure 285. Split

m Find - Activate the search field in the main menu, Edit > Find (Ctrl + F). The feature can be
enabled for most toolbar tools, including the Messages panel.

= Post-Synth RTL m| >
11 =
2
3 1 (* hdlname = "\\simple_counter" *)
4 1 (* top = 1
51(* srec = "..fsrc/simple_counter.v:1.11-46.18" *)
6 imodule simple_counter(i_clk, i_nreset, i_up_down, o_up_down_oe, o_osc_ctrl_en, o_counter, o_counter_oe)
7 (* src = "../src/simple_counter.v:28.3-23.6" #*)
8 wire [1:8] _@e_;
91 (* force_downto = 32'd1 *)
181 (* src = "../src/simple_counter.v:48.28-48.52|C:\\Users\\julia\\DOWNLO~1\\NIGHTL~1.881\\external\\yos
11 (* unused_bits "8 12 3" *)
12 wire [3:8] _@1_;
13 1 (* force_downto = 32'd1 *)
14 i (* sre = "../src/simple_counter.v:48.28-40.52|C:\\Users\\julia\\DOWNLO~1\\NIGHTL~1.8081\\external\\yos
15 wire [3:8] _82_;
16 (* force_downto = 32'd1 *)
17 (* sre = "../src/simple_counter.v:48.28-408.52|C:\\Users\\julia\\DOWNLO~1\\NIGHTL~1.881\\external\\yos
18 | wire [3:0] _@3_; =
1 »
# |wirg| Q| 2/15 A w

m Footer controls:.

Figure 286. Find
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e Zoom — Zoom the work area in or out.

e Pan mode - Click, hold and drag the cursor to move the work area (use the middle
mouse button as an alternative).

e Zoom to selection — Click, hold and drag a cross cursor over the element to zoom in
on.

e Align Vertical and Align Horizontal — Align the macrocells relative to each other on the
work area.

e Snap to grid — Use for precise graphic alignment of the macrocells.

Figure 287. Footer Controls

2.5.3 Design Templates

Design Templates offer pre-built designs that can be integrated seamlessly into a project. They
can be found in FPGA Editor > File > Load Design Templates.

ﬂ ForgeFPGA Workshop [project.ffpgal
File| Edit Tools Window Options
1Y save Crrl+s _
1Y save Al Ctrl+3hift+5 N.L
% Modules Library Module Messages MNetlist
s Mew Custom Module
& New Custom Testbench = ey
s« New Timing Constraints 1 i
4= Import 3
Export 3 i
Load Design Template ¥| - Simple Counter
Close crrl+Q | i

Figure 288. FPGA Design Templates

When a design template is selected, the Design Template Wizard appears. It guides the process
through component selection, 10 spec diff review, and module name assignment.
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m Component Selection allows selection of the components to proceed with:
¢ Verilog Module.
¢ Verilog Testbench.

e |10 Spec.

B3 Design Template X
Simple Counter

Component Selection RENESAS

Select components you want to include:

v| Verilog Module
V| Verilog Testbench

v 10 Spec

< Back MNext = Cancel

Figure 289. Component Selection

All components can be selected simultaneously or individually, depending on the desired
outcome for the project. The choices made at this stage determine the next steps in the
process.

m O Spec generates an 10 Spec Diff, presenting a comparison between the existing design
port records and those associated with the selected template. This serves as a cautionary
step, as the current port configurations could potentially be overwritten by those of the chosen
template. The software highlights conflicting entries in yellow. It is possible to focus solely
on conflicts by selecting the Show Conflicts Only option. However, if the 10 Specs are not
reviewed, the software streamlines the process by skipping the 10 Spec Diff. In this scenario,
the tool proceeds directly to Module name.
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E Design Termnplate

Simple Counter
10 Spec Diff

to proceed with this change?

Show Conflicts Only
FUNCTION
FPGA_CORE_READY

OSC_EN
[PIN 17] GPIO4_OE
[PIN 17] GPIO4_OUT
[PIN 16] GPIO3_OE
[PIN 16] GPIO3_OUT
[PIN 15] GPIO2_OE
[PIN 15] GPIO2_OUT
[PIN 14] GPIO1_OE
[PIN 14] GPIO1_OUT

[PIN 13] GPIOO_OE

CURRENT

The following PORT records are used in this Design Template and will overwrite the existing rows in the 1/0 Planner. Are you sure you want

i_nreset
o_osc_ctrl_en
o_counter_oe[3]
o_counter[3]
o_counter_oe[2]
o_counter[2]
o_counter_oe[1]
o_counter[1]
o_counter_oe[0]
o_counter[0]

o_up_down_oe

< Back

RENESAS

POTENTIAL =

Next = Cancel

Figure 290. 10 Spec Diff

m Module name is a component that assists in assigning names to the Verilog Module
and Testbench. If the Verilog Module and Verilog Testbench options are skipped in the
Component Selection window, default names are assigned.
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B3 Design Template x

Simple Counter

Module Name RENESAS

Select Name for the Module

simple_countery Q

Select Name for the Testbench

simple_counter_th.vt (%]
< Back Finish Cancel

Figure 291. Module Name

After template setup is complete, new elements appear in the workspace. The Design Template
Verilog code and Testbench names appear in the Sources list, with corresponding tabs displaying
the actual code and Testbench details. In addition, the I/O Planner tab reflects the changes,
showing the inclusion of port records from the selected design.

When integration of the design template is complete, its functionality can be assessed by running a
simulation.

2.5.4 Writing Verilog Code
The toolchain of ForgeFPGA Workshop supports Verilog 2005 (IEEE Standard 1364-2005).

There are a few key code attributes that are important while working with the synthesis tool:

m (x top *) — The main module of the design should be marked with this attribute so that the
toolchain can successfully recognize which module in the design is the top one.

m (x clkbuf inhibit *) — Clock signals in the input list of the main module should be marked
with this attribute. This prevents clock buffer insertion by the synthesis tool, which may lead to
distortion of the clock signal name in the resulting netlist.
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¥ simplecounterv m| >

1 1(* top *) module simplecounter(
2 (* clkbuf_inhibit *) input i_clk,
3 input i_nreset,

4 input i_up_down,

5 output o_up_down_oe,

6 output o_osc_ctrl_en,

7 output [3:0] o_counter,

8 output [3:8] o_counter_oce

9

18

1 reg [3:8] r_counter_up_down;
12 reg [1:8] r_up_down_sync;

13 reg [2:8] r_rst;

14 wire w_reset;

15

16

17

18

19

28 assign o_up_down_oe =

21 assign o_counter_oe =

22

23

24 assign o_osc_ctrl_en =

25

26

27 always @(posedge i_clk) begin =

Figure 292. Example of Working with Verilog

The ForgeFPGA Workshop includes integrated linting support to detect syntax errors, coding
issues, and design rule violations. The tool is compatible with Verilator v5.034.

» simplecounterv mi
1 |(* top *) module simple counter( & 1:25 syntax error, unexpected IDENTIFIER, expecting ";° =
2 (* clkbuf_inhibit *) input i_clk,

3 input i_nreset,

4 input i_up_down,

5 output o_up_down_oe,
6 output o_osc_ctrl_en,
7 output [3:8] o_counter,

8 output [3:8] o_counter_ce

91);

3 [3:8] r_counter_up_down;
g [1:8] r_up_down_sync;
g [

12 re

13 reg :8] r_rst;

14 wire w_reset;

15

16

17

18

19

28 ssign o_up_down_oe = ® 20:3 syntax error, unexpected assign
21 gn o_counter_ce =

22

23

24 assign o_osc_ctrl_en =

25 -

Figure 293. Linter Error Examples

2.5.5 Modules Library

Modules Library is a comprehensive repository of pre-designed and pre-verified modules that are
easy to integrate. This tool provides Verilog code for various hardware modules, accompanied by
testbenches for checking their functionality using simulation.

To open Modules Library, click the corresponding button on the toolbar or use the main menu,
File > Modules Library. Choose the module, set the required configurations, and assign a name
to complete module creation.

Inside the Modules Library GUI, the schematic, resource estimation, and description of the
selected block are available. The GUI provides a detailed explanation of all input and output pins of
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the block and allows the parameters to be changed as needed. This provides the flexibility to create

the required Verilog code for the module and its associated testbench with just a few clicks.

ﬂ ForgeFPGA Workshop - Medules Library

Meodules Library

Module Selection

Search

-*

Communications
r 12C
r 128
PSI
» SPI
» UART
Mathematics
» CRC
» Division

» Memory

-

Periphery
Keyboard Scanner
Servo Controller
»  Seven Segment Display Controller
Smart LED Centroller
Stepper Motor Controller
Signal Processing

Reset to Default

RENESAS

Module library

Ready modules:

* Communications
o |2C
" |2C Controller
= |2C Target

= |25 Controller (Receiver)
= |25 Controller (Transmitter)
® |25 Target (Receiver)
" |25 Target (Transmitter)
© Parallel to Serial Interface
o 5Pl
= 5P Contreller

< Back Mext = Cancel

Figure 294. Modules Library GUI

-*

-

ﬂ ForgeFPGA Workshop - Moedules Library

Meodules Library

Module Selection

Search

Communications

b 12C

b 125
PSl

» SPI

» UART

Mathematics

» CRC

» Division

Memory

Periphery
Keyboard Scanner
Servo Controller

»  Seven Segment Display Controller
Smart LED Controller

b Stepper Motor Controller

Signal Processing

Reset to Default

RLENESAS

Parallel to serial interface

BSI (Parallel to Serial Interface) is 3 communication interface.

Tabs tree in ForgeFPGA Designer:

Module library/Communications/Parallel to serial interface

PSI parameters:

* WIDTH - The width of the input data bus (Type - Decimal, Default
value = 8, Min value = 4, Max value = 64)
®* LSE - When one, data starts from LSB, otherwise data starts from M5B

Parameters

WIDTH |8 -

LSB data starts from MSB -

< Back Mext = Cancel

Figure 295. Modules Library GUI with Parameters
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The added block can be found on the Sources control panel under the IP Blocks group. Along with
the block, the testbench module is added and can be found under the Testbenches group. Multiple
modules can also be added to the design and used simultaneously.

2.5.6 Synthesis

FPGA Editor has a built-in synthesis tool, Yosys (v0.37, v0.59), that takes an input design and
produces a netlist file. While performing synthesis, the input design is analyzed and converted into
gate-level representation. To run synthesis for the design, click the Synthesize button in the bottom
left corner of FPGA Editor or from the main menu Tools > Run Synthesis. Choose between the
Yosys versions in Options > Settings.

During synthesis, the software also checks the Verilog code for syntax errors. The log output can
be checked on the Messages panel. Synthesis is successful only when the code is free of syntax
errors.

2.5.6.1 Netlist

The system generates a netlist file after successful synthesis. It describes the components and
connectivity of the source design and is required to perform the subsequent place-and-route
procedure. The netlist can be accessed by clicking the toolbar Netlist button or from the main
menu, Window > Netlist.

B Netlist m| >
1 | (edif simple_counter =
21 (edifVersion 2 8 8)

31 (edifLevel 8)
4 1 (keywordMap (keywordLevel 8))
5 i (comment )
6 | (external LIB
7 (edifLevel @)
8 i (technology (numberDefinition))
9 {cell GND
18 (cellType GENERIC)
11 (view VIEW_NETLIST
12 (viewType NETLIST)
13 (interface (port G (direction QUTPUT)))
14 )
15 )
16 {cell VCC
17 (cellType GENERIC)
18 i (view VIEW_NETLIST
19 | (viewType METLIST)
28 E (interface (port P (direction QUTPUT))) -

Figure 296. Netlist

An existing netlist can also be imported by clicking File > Import > Netlist. The external netlist
appears in the Sources tree.
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2.5.6.2 Post-Synth RTL

At the Register-Transfer Level, the design is represented by combinational data paths and
registers. RTL synthesis is straightforward because each circuit node element in the netlist is
replaced with an equivalent gate-level circuit. In Post-Synthesis RTL, the synthesized inputs are
taken as a netlist. This helps provide information about the clock and other clock-related logic in the
design, enabling additional 1/O planning.

The Post-Synth RTL report can be found by clicking the respective toolbar button or using the main
menu, Window — Post-Synth RTL. The report contains all connections made within the module
between LUTs, FDREs, and Carry-Chain logic.

= Post-Synth RTL m| >
11 =
2
3 1 (* hdlname = "\\simple_counter" *)
4 1 (* top = 1 *)
51(* sre = "../src/simple_counter.v:1.11-46.18" *)
6 'module simple_counter(i_clk, i_nreset, i_up_down, o_up_down_oe, o_osc_ctrl_en, o_counter, o_counter_oe)
7 (* src = "../src/simple_counter.v:28.3-23.6" *)
8 wire [1:8] _ee_;
2] (* force_downto = 32'd1 *)
18 (* srec = "../src/simple_counter.v:40.28-48.52|C:\\Users\\julia\\DOWNLO~1\\NIGHTL~1.881\\external\\yos
11 ¢ (* unused_bits = "8 1 2 3" *)
12 wire [3:8] _B1_;
13 (* force_downto = 32'd1 *)
14+ (* src = "../src/simple_counter.v:40.28-40.52|C:\\Users\\julia\\DOWNLO~1\\NIGHTL~1.08081\\externall\yos
15 | wire [3:08] _@2_;
16 (* force_downto = 32'd1 *)
17 ¢+ (* src = "../src/simple_counter.v:40.28-48.52|C:\\Users\\julia\\DOWNLO~1\\NIGHTL~1.0081\\externall\\yos
18 | wire [3:8] _83_;
19 i (* clkbuf_inhibit = 32'd1 *) =
L] 2

Figure 297. Post-Synth RTL

2.5.6.3 1/0 Planner
Each I/0O port available on the FPGA has a dedicated function that can be mapped to the design

using the I/0 Planner tool. Click the corresponding button on the toolbar, or go to the main menu,
Window > I/0O Planner to launch the tool.
The 1/0 Planner tool is represented as a table with the following columns:
m Function - Dedicated function assigned to the port.
m Direction — Information about the IOB mode.
m Port — Editable column where ports from the Verilog design can be entered to connect them
to the desired functionality. Double-click a cell to see the list of all ports defined in the Verilog
code.

m Description — Data describing the port type and the function it fulfills.

Note: The cell indicates an invalid port name by showing a warning icon. Hover over the cell to
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display the info hint with more details. Correct the name to perform the procedures successfully.

42 1/0 Planner m| >
Filter: v Misc [v|BRAM [v|CLK [v] GPIO [v]0SC_ctrl [V|PLL_ctrl

FUNCTION DIRECTION PORT DESCRIPTION -
LOGIC_AS_CLK®B Input @ Logic as Clock 8
LOGIC_AS_CLK1 Input i clk L Logic as Clock 1
0SC_CLK Input i_clk Oscillator clock
PLL_CLK Input PLL clock
REF_BRAM(®..3)_READ_CLK Output BRAM Slices B..3 Read Clock
REF_BRAM(8..3)_WRITE_CLK Output BRAM Slices 8..3 Write Clock
REF_BRAM(4..7)_READ_CLK Qutput BRAM Slices 4..7 Read Clock
REF_BRAM(4..7)_WRITE_CLK Output BRAM Slices 4..7 Write Clock
BRAM4_WDATA[S5] Output BRAM Slice X Write Data Bus
BRAM4_WDATA[4] Output BRAM Slice X Write Data Bus .

Figure 298. 1/0 Planner
For easier navigation, use the additional controls to filter the desired data.

42 1/0 Planner m| >
Filter: v|Misc V| BRAM [v|CLK [V|GPIO [v]0SC_ctrl [¥|PLL_ctrl

Figure 299. Filter Controls

Port data (.txt or .csv formats) can also be imported, exported, or cleared from the main menu,
Tools > 1/0 Planner, or by using the table’s context menu.

2.5.6.4 Synthesis Report

After synthesis of the current design is performed, a new report is generated. This report shows the
number of primitive objects used to represent the design in the generated netlist.

To open the Synthesis Report window, click the corresponding button on the toolbar or use the
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main menu Window > Synthesis Report.

l. synthesis Report m| >

[

8. Printing statistics.
|

i
=== simple_counter ===

3!
4

5 |

& ! Number of wires: 15
71 Number of wire bits: 36
81  Number of public wires: 1
9 | Number of public wire bits: 22
18 | Number of memories: 8
11 | Number of memory bits: 8
12 i Number of processes: a
13 | Number of cells: 13
14 | CARRY4 1
15 | FDRE 8
16 | INV 1
17 | LUTZ 3

18 |

Figure 300. Synthesis Report

2.5.7 Generating Bitstream

To prepare a design to be sent to the device, the place-and-route and bitstream generation
procedures must be performed. This can be done after the netlist and bitstream files are generated
successfully. Place-and-route takes the elements of the synthesized netlist and maps its primitives
to FPGA physical resources. To generate bitstream data, click the Generate Bitstream button in
the bottom left corner of FPGA Editor or use the main menu, Tools > Generate Bitstream.

The Bitstream Log tab on the Messages panel can be checked to inspect the background steps
after Generate Bitstream is clicked. In the background, the software automatically performs
technology mapping, clustering and floor planning, placement and optimization, routing, and
resource calculation. If an issue occurs in any of these steps, bitstream generation remains
incomplete, and the outcome is shown on the Messages panel.

The generated bitstream is a hex file that, if generated correctly, can be used for further debugging
of the design. For more information about the chip and flash procedures and their location, see
section 2.2.6 Debugging Controls.
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2.5.7.1 Bitstream Encryption

The software supports AES-128 encryption for generated bitstream files. When enabled, the
compiler encrypts the resulting FPGA_bitstream_FLASH_MEM and FPGA_bitstream_MCU
bitstreams to secure the design data. To configure bitstream encryption, enable the AES128 Config
block (if available) on its Properties panel. Optionally, either manually enter the hexadecimal
values for the AES128 Key and AES128 init vec (initialization vector), or use Generate AES Keys.
The generated files will indicate Bitstream type in the file header.

Properties [E5]
AES128 Config

= FPGA_bitstream_FLASH_MEM.tt X

AES enable: Enable =

AES128 Key:
0000DDODDOD0DDODD0D00DO0DC0000DD 3
AES128 init vec: AES128
0000DD0DDOD00D00DC0D0000 Config

Generate AES Keys

=

Figure 301. Bitstream Encryption

Note: Recompilation is not required after modifying encryption settings. The generated bitstream
files are updated automatically.

2.5.7.2 Bitstream Content Management

Configure the contents of the generated FPGA _bitstream_OTP bitstream file using OTP
configuration file includes setting:

m Full FPGA configuration — The generated OTP file will contain the complete FPGA design
along with the boot configuration and user data.

= Boot config + User OTP data only — The generated OTP file will contain only the boot
settings and specific User OTP data, excluding the main FPGA design.
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The generated OTP bitstream file will indicate Bitstream type in the file header.

Specs Infermaticn General Boot config COMFIG Pull Up
Boot
PGA Worksheop v.
Boot priority SPI_CS line state ~ ||
Secondary path for MCUboot | Unlocked - E] a 0 fig + User OTP Data only
i 1 =
NVM Opticns
Lock status Unlocked =
OTP configuration file includes | Boot config + OTP user data only -
QSPI Boot control
QSPI mode Single mode -
QSPI boot control logic Disable -

Figure 302. 'OTP Configuration File Includes’ Setting

Note: Recompilation is not required after modifying OTP configuration file includes setting. The
generated bitstream file is updated automatically.

2.5.7.3 Floorplan

The results of the place-and-route procedure are visualized in the Floorplan tool. Check how the
primitives from the netlist are placed and interconnected, as well as how the 1/O ports are mapped
to the internal blocks and GPIOs. Launch the tool from the toolbar or the Window section in the
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main menu. Use the bottom toolbar controls to navigate within the tool and inspect it more closely.

£% Floorplan m| »

Blocks Tree

Properties

Select a block to view it's properties

Figure 303. Empty Floorplan

Click the internal component or connection to see its details on the Block Tree and Properties info
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panels. Filter out the required data in the respective field as needed.

22 Floomplan

GPID_2 OUT

10
Ia 08
10
Ia 08

All Blocks
18:
11:
12:
13:
14:

»+ CLB
»+ CLB
»+ CLB
»+ CLB
» CLB

m|
Blocks Tree
Tile 8 8; Position 4 8
Tile 8 8; Position 1 18
Tile 8 8; Position 4 18
Tile 8 8: Position 1 8
Tile 8 @; Position 1 12

I0BE @: Tile B B; Position B 8
» Inputs from outside
* I0B FF settings

FF Input CE:

~ FF I1:

inst 55:
Input port D,
Input port PRE,
Output port Q,

net 8
r_rx_sync_..
net 4: i_rx

b IOE 1: Tile 8 B; Position 8 11

e

Name
Type
Slice
Inst

Clock Domain
Input Ports

Output Ports

Properties
Value
FDP
I
r_rx_sync_FDPE_Q_1
i_clk_BUFG_I_D

D, net 4:
PRE,

i_rx
net 39:

Q, net 15:

net 39: .
net 15: r.

i_rst_n.

F_rX_sync.

Figure 304. Floorplan Info Panels

Also, see the components and connections color scheme by clicking the Legend box icon at the

right bottom.

# Floorplan

Internal block colors

Figure 305. Informational Elements
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In addition, configurations can be uploaded manually by accessing Load custom PNR from the
main menu, Tools > Floorplan.

2.5.7.4 Resources Report

After the bitstream generation procedure is performed, a full report of the used resources is
generated. This report shows the number of CLBs, FFs, I/Os, and LUTs used for design synthesis.
The list of utilized resources can also be seen on the control panel. To open the Resources Report
window, click the corresponding button on the toolbar or use the main menu, Window > Resources
Report.

il. Resources Report m| >
11 =
2
3 ifiﬁfiﬁ Resource Utilization Report HERE
|
5 E Top level module name: simple_counter
6 !

7 Resource usage:
8 | 3 Logic 6-LUT CLBs
g i 5 CLB LUTs utilized (up to 4 per CLB)

18 | 1 of which are dual 5-input LUTs

11 1 6 LUTs total

12 i 6 CLB FFs utilized (up to 4 pairs per CLB)

13 | 5 of which are LUT-FF combination
14 | 6 FFs total
15 | 7 1/0 CLBs
16 ! 2 Input pins
17 | 2 Input FFs utilized
18 | 18 Qutput pins
19 | 4 Qutput FFs utilized

28 | 1 Clock

21 E Clock 8: net 5, i_clk, Fanout: 9 CLBs

22 | need B DSP and 1 Logic-Memory EFLX 1K Tiles.

23 |

24 |

25 ifiﬁfiﬁ Resource Utilization Complete i -

Figure 306. Resources Report

2.5.7.5 Timing Analysis

The tool is designed to extract timing information and check for any timing violations associated
with internal registers. The results show whether all setup, hold, and pulse-width timing
requirements are met.
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The tool can be found on the toolbar or by clicking Window > Timing Analysis in the main menu.

) Timing Analysis m| >

1 i Timing Summary

[

POST-ROUTE

Group MNo. Clocks MNo. Clock Pairs WNS(ps) TNS(ps) TNS Endpoints

-5896 -126448 24

3o~ o B

[==}
A
=
Q
m
il
|
=
|
2]
—
=
¥
ry
-

18 i

11

12 |

13 |Clocks

A E———

15 |

16 i Clock Clock net Group Constrained Period(ps) Waveform(ps) Achievable Per
17 | mmmmmmmm o e o e men e e
18 | i_elk i_elk <UDEF_i_clk= (auto) 2888 (8, 186@)

19 |

28

21 |

22 |

23 {Clock Relationships

Figure 307. Timing Analysis

Add timing constraint files to define clock settings and path-specific requirements (add or import the
file from the main menu). The constraints help validate timing and optimize performance to meet
design timing goals.

See the list of supported SDC commands and arguments:

create_clock -name clockName [-add] {objectList} | -name clockName
[-add] [{objectList}] | [-name clockName [-add]] {objectList}

-period value
[-waveform {riseValue fallValue}]
[-disable]
[-comment commentString]
set_clock_groups
—asynchronous | -physically_exclusive | -logically_exclusive
[-name clockGroupname]
—group {clockList} [-group {clockList} <85> ]
—-derive
[-disable]
[-comment commentString]
set_false_path
[-setup | -hold]
[-from {objectList}]
[-through {objectList} [-through {objectList} ...] ]
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[-to {objectList}]
[-forward_propagate]
[-disable]

[-comment commentString]

set_multicycle_path

[-start | -end]

[-setup | -hold]

[-from {objectList}]

[-through {objectList} [-through {objectList} ...] ]
[-to {objectList}]

pathMultiplier

[-disable]

[-comment commentString]

set_hierarchy_separator {sepchar} | sepchar

The commands below have basic support:

get_cells
get_ports
get_nets
get_pins
get_clocks

See the short description of the supported SDC commands:

create_clock — Creates a clock object and defines its characteristics.
set_clock_groups — Defines the relationship between groups of clocks.

set_false_path — Sets specific timing paths as false and excludes them from timing
analysis.

set_multicycle_path — Determines how many clock cycles a path can take.

set_hierarchy_separator — Defines the character used to separate different levels of
hierarchy in the design.

In case warnings appear during SDC parsing, they can be found in build > ta directory.

2.5.7.6 Placement Constraints

Add placement constraint file to control the location of the logic elements on the FPGA IC. Let’s
break down the supported commands:

create_placement_group name_of_the group — Defines a named placement region with
specific coordinates (find the coordinates displayed on each block in the Floorplan). The first
four numbers give the tile X/Y and X/Y within the tile, for the left-bottom corner. The next four
numbers give the top-right corner. Note that the corner coordinates are included in the region.
See the syntax example:
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chip_tile_x=tilex, chip_tile_y=tiley, chip_x=x, chip_y=y,
chip_tile_x=tilex, chip_tile_y=tiley, chip_x=x, chip_y=y
Note: Find the blocks coordinates on the Floorplan.

m create_cluster_only placement_group name_of_the_group — Creates a specialized
placement group that is restricted to clustered placement only. During compilation, the cells
(logic instances) in this group are packed near each other to minimize interconnect delay.

m add_to_placement group name_of the group [get cells cells] — Adds one or more cells
(logic instances) to an existing placement group. During placement, the tool ensures these
instances stay within the designated region or next to each other.

m add_to_placement_group name_of the group [get_ports ports] — Adds I/O ports (input
or output pins) to an existing placement group, which may help to maintain routing efficiency
between 1/0O and nearby logic.

Note: The ordering of the constraints matters. When an instance is assigned to more than one group
by different constraints, the latter one will take effect.

To include all cells or ports from the design, use the * wildcard character instead of listing specific
names. See the example:

m add_to_placement group name_of_ the_group [get cells *].
m add_to_placement group name_of_ the_group [get ports *].

Note: After placement constraints are added to the design, the compiler automatically applies them
without requiring any additional action.

2.5.8 Project Directory Structure

After creating a project, the directory appears in the specified location. It contains the project

file itself and several other subdirectories. Some appear depending on the added sources in the
Sources tree. The changes made to the sources will synchronize between the FPGA Editor and
the file on disk. The folders below store the following files:

project_name ffpga
ffpga g' project_name.ffpga

build

full-chip-simulatien-models

lib

netlists

placement-constraints

sim

src

timing-constraints

Figure 308. FPGA Project Structure

m lib — Modules from the Modules Library.

R11UZ0481EU0100 Rev. 2.13.0 - 2 NS Page 190
June 5, 2026 ENES © 2026 Renesas Electronics



sim — Testbench files.

m src — main, mcm_generated (created by clicking Generate Verilog in Macrocell Editor),
and imported modules.

netlists — Imported netlists.

full-chip-simulation-models — Generated modules required for performing Full Chip
Simulation.

= timing-constraints — Timing constraints files (the supported SDC commands can be found
here).

m placement-constraints — Placement constraints files (the supported commands can be
found here).

Use the Open Containing Folder feature in the context menu to quickly locate the file on disk.

Sources
=~ [ Project
~ B3 Source Code Rename

= B3 custom Code % Delete
¥ mainv o

= B3 Modules Library T
¥ uart_receivery Move Dovr
¥ pwmy % Modules Library

= [3 Testbenches s Mew Custom Module

¥ pwm_tb.vt @ New Custom Testbench
= [ Timing Constraints

» custom.sdc
B3 External Netlists gm Import '
Export 3

s, Mew Timing Constraints

[ Open Containing Folder

Figure 309. Check Sources File Location

As soon as we perform the procedures (synthesis or bitstream generation), the certain files are
generated to the build folder. The list of generated files depends on the performed procedures.
Below is a description of the most important files in the build folder:

m bitstream - The folder containing bitstream files in binary (.bin) and hexadecimal (.txt)
formats:

e FPGA_bitstream_FLASH_MEM - The bitstream sequence that can be used for on-
board FLASH programming.

e FPGA_bitstream_MCU - The bitstream sequence that can be used for MCU
programming.

e FPGA bitstream_OTP - The bitstream sequence that can be used for OTP
programming.

m ta — Stores log files containing potential warnings encountered during parsing of SDC
commands in the Timing Contraints file (read more about supported commands here).
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m FPGA_bitstream_AXIl.log — Contains the configuration part of the bitstream that represents
the logic of the FPGA core. This file is used while interacting with the development hardware
when performing chip and flash procedures.

m jo_spec_in.txt — Lists the I/O port specifications added in the I/O Planner, and is created
immediately after clicking Generate Bitstream.

m PNR_IO.log — I/O port mapping file generated after successful bitstream generation.

m netlist.edif — The result of Yosys data processing, describing the components and
connectivity within the source design. An external netlist from another software or synthesis
tool can also be imported.

m PNR_PACK_PLACE.log — Source data for building a floorplan.
m post_synth_results.v — Yosys output data in Verilog code format.

m resource-utilization-report.log — Information about the amount of resources required for the
design.

m simulation — Folder containing simulation results.

2.5.9 Simulation

Simulation allows verification of the overall functionality of the FPGA design and its response to
different inputs without the need for physical hardware.

FPGA Editor works in conjunction with third-party software for testbench simulation, namely Icarus
Verilog, and uses GTKWave to verify design functionality by viewing simulation results. Refer to the
How to section for the installation and quick start guide for this additional software.

Run the process using the Simulation button on the toolbar or from Tools > Simulation.

B3 ForgerPGA Warkshap [project.fpgal = [m] *
File Edit Toocls Window Options
H' - 3 . e
& N H‘L P e 3::} |I " |I " »
Save All Modules Library  New Custom Module Messages Metlist Post-Synth RTL /O Planner Floorplan Synthesis Report  Resources Report
by rm Fi ()
=B B
Resources Report ¥  mainy N -) ) = L—'-[ ) \* i
Timing Analysis Macrocell Editor PLL Configurator  Simulation
Compile project to get resources 1 i @ Run RTL Simulation
feport i ) Run Full Chip RTL Simulation
i - Generate Full Chip Models
Sources i - Generate Testbench Template
- B [regeil -+ Export Models
~ [ Source Code

Figure 310. FPGA Simulation on the Toolbar

RTL Simulation executes the RTL only. Full Chip RTL Simulation allows extended behavioral
simulation of the design, simulating not only the logic behavior of the code but also the behavior of
the FPGA Core periphery, including GPI0s, BRAMs, LVDS, OSC, and PLLs. This simulation type
also includes basic delays of peripheral circuits, producing results that more accurately reflect the
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device’s real behavior.

2.5.9.1 RTL Simulation

m Writing a testbench — To work with RTL Simulation, a testbench module for the FPGA
design is required. A testbench can be added from the Modules Library, or a module can
be imported from the main menu, File > New Custom Testbench.

»| uart_receiver_tb.vt m| >

22 i'timescale Tns/1ps <

23 |

24 inoche uart_receiver_th;

25 !

261 p BAUD_RATE =

27 | p IN_CLK_HZ =

281 p OVERSAMPLING_MODE =

201 p DATA_FRAME =

38! p STOP_BIT =

31 | pa LSB =

32 | localparam CLK_PERIOD =

33 | localparam BIT_PERIOD =

34 !

35 ! reg r_clk =

36 i reg r_rst =

37 i Feg r_rx =

3g |

39 | wire [DATA_FRAME-1:8] w_rx_data;

48 i wire w_rx_done:

41 |

42

43 iuart_receiver #(

44 | .BAUD_RATE (BAUD_RATE),

45 | . IN_CLK_HZ (IN_CLK_HZ)

46 | .OVERSAMPLING_MODE (OVERSAMPLING_MODE),

47 | .DATA_FRAME (DATA_FRAME),

48 | .STOP_BIT (STOP_BIT),

49 | .LSB (LSB)

58 1) dut (

51 § .i_clk (r_clk), =
4 ]

Figure 311. UART Receiver Testbench example from Modules Library

m Simulating a testbench — After the testbench is added, click Simulation > Run RTL
Simulation on the toolbar to launch Icarus Verilog and GTKWave, or use the main menu:
Tools > Simulation > Run RTL Simulation. The simulation stage handled by Icarus
Verilog is performed in the background, while GTKWave provides the visual representation.
If the selected testbench is correct and contains no syntax errors, GTKWave launches
automatically.

2.5.9.2 Full Chip RTL Simulation
Performing a valid full chip simulation requires the following steps and conditions:
m Ensure the project contains error-free RTL code.

m Perform a successful synthesis stage. The generated netlist serves as the source for
extracting the top-level module name and its port definitions.
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m Verify that synthesis results are up to date with the design.

m Perform a successful bitstream generation stage. Post PnR results are utilized to assign
correct delays in the generated models.

m Optional: perform testbench template generation (Simulation > Generate Testbench
Template).

m Full chip models are automatically generated after you click Run Full Chip RTL Simulation,
or you can generate them manually (Simulation > Generate Full Chip Models). Find
them added in the Sources tree. To manage model generation behavior, reach Options
> Settings. Note: Generated models are not part of the design and are not synthesized. They
are used for full chip simulation only.

Resources Report
Resource Utilized Availa... | % Utili... | =
CLBLUTSs 13 2240 0.58
FFs 13
CLBFFs 7 2240 031
I0BFFs 6 1248 0.48
CLBs 3 280 107 |5

¥ mainy ¥ fpga_corev ¥ slg47921vy m| >

Sources 2z

- [ Project 23
- [3 Source Code 24
~ [ Custom Code 25

¥ mainy

| simplecountery 27 | timescale 1ns/1ps

B Modules Library 28

~ [ Testbenches 29 imodule SLG47921V_project (

¥ simplecounter_tb.vt 38 inout wire io_gpic39 ,

¥ chip_tbvt 31

B Timing Constraints 32

~ B3 Full Chip Simulation Models 33

¥ fpga_corewv 3

¥ slg47921vv 35

B3 External Netlists 36

vire io_gpio3z ,
1 ire i_vddio8 s -

Synthesize Q

Generate Bitsiream Q 1

Figure 312. Full Chip Simulation Models in the Sources Tree

m Run simulation for selected testbench (Simulation > Run Full Chip RTL Simulation).

Models generated for the currently opened project can also be exported to a dump file. This file can
be imported and used, for example, to perform two-chip simulation in another project (Simulation
> Export Models). In case of simulation failure, check the Messages panel (General Log or
Issues tab) and make the necessary changes.

FPGA Editor ensures that work can continue from the last saved state of the simulation results.
After the necessary configurations are made, such as adding signals or adjusting their graphical
representation, save the progress in GTKWave. The next time the same testbench is simulated, the
previous state is restored.

2.5.10 Macrocell Editor

Macrocell Editor is a tool that allows creation of the desired circuit in a schematic view. Launch
the tool by clicking the corresponding button on the toolbar, or go to the main menu, Window
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> Macrocell Editor.

™ Macrocell Editor m| >
This tool is in the active development state and has limited functionality. Please be advised that its behavior might change Macrocell Library
significantly with the upcoming updates.
Clock Sources
v| Auto set ports to 1/0 Planner » Generate Verilog
osc

PLL
LACE
LACT

Sequential Logic
NAND Gate clock
A -
input1® * — J D Flip-Flop

nand235

Combinational Logic
IN ate IN

Properties

input2@

Figure 313. Macrocell Editor

The Macrocells Library panel contains the list of components that can be used for circuit design.
The components may be grouped as follows (grouping depends on the selected PN): Clock
Sources, Sequential Logic, Combinational Logic, Blocks, and IP Modules. Click the desired
component from the library and then the work area to add it to the circuit.

The Properties panel shows the details for one selected macrocell or connection. The Name field
is editable (double-click the field or the macrocell).

Properties
Property Value
Type output
1D 29
Title ouT
Name output2g9
output29 Function |GPIO7_OUT [PIN 28] ~

Figure 314. Ports Configuration in Properties Panel

For IN and OUT Combinational Logic blocks, map the ports directly on the Properties panel
> Function dropdown. Tick Auto set ports to I/O Planner before clicking Generate Verilog to
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display the desired mapping in the 1/0O Planner tool.

T PLL|
III " III ' :1_) E ['Lu GPIDB_OUT [PIN 13]

Synthesis Report  Resources Report  Timing Analysis  Macrocell Editor  PLL Configurator GPIO1_OUT [PIN 14]

GPIOZ_OUT [PIN 15]

GPIO3_OUT [PIN 16
onality. Please be advised that its behavior might change significantly - [ ]

.| GPIDA_OUT [PIN 17]
Combir

V| Auto set ports to 1/0 Planner = Generate Verilog GPIDS_OUT [PIN 18]
IN

GPIO6_OUT [PIN 19]
GPIO7_OUT [PIN 28]
NOT Gate | GPIOS8_OUT [PIN 23]

ouT

GPIOS_OUT [PIN 24]

AND Gate
GPIO18_0UT [PIN 1]
(output2s J { GPIO11_0UT [PIN 2]
Property GPIO1Z2_OUT [PIN 3]
_D““ GPID13_0UT [PIN 4]
Title GPIO14_0UT [PIN 5]

Name GPIO15_0UT [PIN 6]
Function
: : GPIO16_0UT [PIN 7]

Figure 315. Port Autoset Checkbox

The macrocells may have clock and logic port types, which can be distinguished by color. Clicking
two ports of the same type creates the connection between the macrocells.

Clock
D Flip-Flop IN

L] - output43
° [ ] [

dff37 inputdil

Figure 316. Connections Between Different Port Types

To generate Verilog code based on the created design, click the Generate Verilog button. The
created Verilog code is listed as mem_generated under the Custom Code section of the control
panel. This code can be used for synthesis along with other modules added to the design.
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2.5.11 PLL Configurator

The PLL Configurator helps determine the parameters for the desired output signal or dividers. It
can be accessed through FPGA Editor > PLL Configurator.

2.5.11.1 PLL Calculator Tab

The main tab allows parameter configuration and application to the Verilog template, I/0O Planner,
and registers. For part numbers with multiple PLLs, tick the checkbox to enable the component and
proceed with configuration.

kil PLL Configurator m| >

PLL Calculator | Summary | Verilog PLL Config
PLL_1 PLL 2

Clock Options

Input Frequency, MHz Required Output Frequency, MHz Actual Output Frequency, MHz PLL Output Clock
50.000000 50.000000 50.000000 V| PLL1_foutD
50.000000 PLL1_fout1

Allow Manual Adjustment

REFDIV [1-63] FEDIV [16-400] POSTDIVO 1-7] POSTDIV1 [1-7] PLL Output Clock
4 4 PLL1_fout0
PLL1_fout1

1 16

Actual Output Frequency = (Input Frequency * FBDIV) / (REFDIV * POSTDIVO * POSTDIV1)
PLL Properties

Enable mode Async

PLL clock gating with LOCK| Gated

PLL fout to dedicated GPIO | Disabled

Clock source select osc

Bypass mode Disabled
Lock Disabled
Ready Signal Disabled

Clock Information

Input Period, ns 20.000000
Actual Output Peried Fout0, ns | 20.000000
Actual Output Peried Fout1, ns

Duty Cycle, % [44.2:51.6]
VCO Frequency [500-1000], MHz |800.000000
PFD Frequency [5-WVCO/16], MHz | 50.000000

Apply

Figure 317. PLL Calculator Tab

The PLL Configurator tool has the following calculation modes:
m Dividers auto calculation — Set the Input Frequency and Required Output Frequency
parameters to achieve the desired divider values (REFDIV, FBDIV, POSTDIV1, and
POSTDIV2).

m Dividers manual adjustment — Enter Input Frequency along with all four dividers to receive
the Actual Output Frequency value.

Note: Check Allow Manual Adjustment to activate the mode.

Configure the parameters in the PLL Properties table, and pass the data to registers by clicking
Apply. The Apply button saves changes for each PLL separately (applicable for part numbers with
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multiple PLLs). Manage the behavior of the confirmation window before applying the changes in
Settings.

Modifying settings may remap specific ports in /0O Planner. Conflicts trigger a resolution window.

B3 pLL Configuration *

PLL Configuration

10 Spec Diff RENESAS

The following PORT records are used in this PLL Configuration and will overwrite the existing rows in the /0 Planner. Are you sure you want
to proceed with this change?

FUNCTION CURRENT POTENTIAL REWRITE =

pll1_postdivi_outo[2]
pll1_postdivi_outd[1]
pll1_postdivi_outd[0]
pll1_postdiv0_out0[2]
pll1_postdiv0_outd[1]

pll1_postdiv0_out0[0]

pll1_postdivi_outo[2]
pll1_postdivi_outd[1]
pll1_postdivi_outd[0]
pll1_postdiv0_out0[2]
pll1_postdiv0_outd[1]

pll1_postdiv0_out0[0]

pll_fbdiv[11] pll_fbdiv[11] v
pli1_fbdiv[10] pli1_fbdiv[10] v
pll1_fbdiv[g] pll1_fbdiv[g]
pll1_fbdiv(a] pll1_fbdiv(a] v =
Select All
Deselect All
< Back Finish Cancel

Figure 318. Conflict Resolution Window

PLL data can also be configured in the component’s Properties panel. The configurations are
synchronized between the panel and FPGA Editor.

The Clock Information table values are based on the configured data. Results that exceed the
valid range are highlighted in red.

2.5.11.2 Summary Tab
The current page displays the list of all configured parameters from the PLL Calculator tab in one
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place.

kil PLL Configurator

PLL

Input Frequency, MHz
Output Frequency, MHz
VCO Frequency [500-2000], MHz
REFDIV [1-63]

FEDIV [16-400]
POSTDIV1 [1-7]
POSTDIVZ [1-7]

Enable User Clock By PLL
BEypass

Clock Selection

Lock

PLL Calculator | Summary | Verilog PLL Config

pll_clk
50.000000

330.000000
8250.000000
1
165
5
5
Asynchronously
Disabled
Internal
Disabled

2.5.11.3 Verilog PLL Config Tab

Figure 319. Summary Tab

This tab shows dynamically generated Verilog code based on the predefined settings in the PLL

Configurator tool, which can be used to configure the PLL component.

§il PLL configurator

PLL Calculator | Summary | Verilog PLL Config

output pll0_en,

output [5:0] pll0_refdiv,
output [11:0] plio_fhdiv,
output [2:0] pll0_postdivO_out0,
output [2:0] pll0_postdivi_out0,
output [2:0] pll0_postdivO_out1,
output [2:0] pllo_postdivi_out1,
output [1:0] pll0_ref_clk_sel,
output pll0_bypass,

assign pll0_en =

assign pll0_refdiv =

assign pllo_fbdiv =

assign pll0_postdiv0_out0 =
assign pll0_postdivi_outD =
assign pll0_postdiv0_out1 =
assign pll0_postdivi_out1 =
assign pll0_bypass =
assign pll0_ref_clk_sel =

Figure 320

. Verilog PLL Config Tab

m| »

R11UZ0481EU0100 Rev. 2.13.0
June 5, 2026

RENESANS

Page 199
© 2026 Renesas Electronics



2.5.12 Settings

The ForgeFPGA Workshop Settings window allows adjustment of multiple project and user

settings.

ﬂ ForgeFPGA Workshop (Settings)

Project Settings
L Synthesis
Generate Bitstream
# simulation
User Settings
Messages
#° Tools
Text Editor
i< 1/0 Planner
L. Processing
a Files
kil PLL Configurator
# simulation

Synthesis
Synthesis tool version

v.37

® 50 [New]

V| Flatten

Flatten design before synthesis.

v'| No DSP

Do not use DSPs to implement multipliers and associated
logic.

Keep

Create extra KEEP nets by allowing a cell to drive mutliple nets.

V| Use ABC9

Ok Cancel Apply

Figure 321. ForgeFPGA Workshop Settings

Note: Changes made in the Project Settings category apply to the project currently being worked
on. Adjustments made in the User Settings section have a global impact, ensuring consistency
across all FPGA-related projects on a particular device. If work is continued on another computer,
these settings are either reset to default values or adapted to the configurations of that specific

computer.

2.5.12.1 Project Settings

Within the Project Settings section, a range of options is available to optimize workflow. These

options include:

m Synthesize — Enables flattening of the design before synthesis, management of DSP usage,
generation of additional KEEP nets, and control of ABC9 usage. Additional arguments can
also be added to the synthesis procedure.

m Generate Bitstream - Involves several settings and processes. These include the option
to choose between Place-and-Route compiler versions (where applicable). Other settings

include High-Density 10 Packing, High-Density Packing Logic, Clock-Concurrent

Optimization (CCopt), Place-and-Trial routing, adjustments to the Place-and-Trial routing
iteration count, and the Maximum Routing Iterations parameter. The number of CPU cores
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used for the routing stage can also be set here. Additional arguments can also be added to
the Generate Bitstream procedure.

m Simulation — Allows configuration of the Wavedump output format to either .vcd or .fst.

2.5.12.2 User Settings
In the User Settings category, the following can be customized:

m Messages Panel — Offers the flexibility to decide whether to clear Synthesis Log or
Bitstream Log each time a new procedure is started.

m Tools — Provides the ability to modify the accessibility settings for the Icarus Verilog tool
and the GTKWave tool. The path to the folders can either be specified for detection, or
Autodetect can be chosen to let the software locate the files automatically. It is also possible
to switch to using the system environment.

B ForgeFPGA Workshop (Settings) x

Project Settin -
pﬂ. 95 Tools

Synthesis

Generate Bitstream

B Simulation Icarus Verilog

User Settings V| Use system environment
Messages
¢ Tools Path to detection folder
TelEn Browse... Autodetect
i 1/0 Planner
Processing The path to the Icarus Verilog tool.
= Files
§ PLL Configurator GTKWave
# sSimulation

V| Use system envirenment
Path to detection folder
Browse... Autodetect

The path to the GTKWave tool.

Ok Cancel Apply

Figure 322. ForgeFPGA Workshop Settings Tools Tab

Text Editor — Allows definition of the number of spaces in a tab for all text editors.

I/0 Planner — Serves to manage the display of information in the I/0 Planner table.

Processing — Provides saving options related to modified modules or configurations.
Choose whether the latest changes should be saved before starting procedures.

Files — Allows selection of whether to add the _tb suffix by default while creating new custom
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testbenches.

m PLL Configurator — Provides the possibility to manage the behavior of the confirmation
window before applying changes in the PLL Configurator.

Follow the instructions provided in the option descriptions to avoid errors and improve the design.
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3 Devices

The Go Configure™ Software Hub allows project debugging using diverse hardware platforms
to provide communication between a specific chip and the software. Depending on the device
selected for a project, the software adapts to support different platforms.

In this chapter, the supported development platforms for GreenPAK™, ForgeFPGA™, and Power
GreenPAK™ devices are introduced. Each platform is presented with an overview, functional
descriptions, and insights into its software representation.
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3.1 GreenPAK Devices

3.1.1 GreenPAK Advanced Development Board (SLG4DVKADYV)

m Programming and emulation for GreenPAK devices.
m 18 individually configurable Test Points (TPs):

¢ Analog, digital and 12C generators support.

e Onboard LED state indication.

e Pull-up, Pull-down, GND, VDD, Hi-Z.

e Programmable software button.

¢ Floating hooks on each Test Point for oscilloscope connection.

Dual VDD IC’s support.

20-pin socket adapter support.

USB interface for power and communication (mini-B connector).

In-System Debugging (ISD) and In-System Programming (ISP) functionality.

Software controlled configurable pin header for user schematic integration and signal
monitoring (expansion connectors).
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Figure 323. GreenPAK Advanced Development Board
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The GreenPAK Advanced Development Board Debugging Controls User Interface includes the
following sections:

Debug Configuration Read Expansion connectors
Device selector Program Power source selector
Emulation NVM Programmer win- TP map

dow
Emulation(sync) LEDs ON and LEDs OFF

Generator controls
Test Mode Info details

Debugging Controls

| GreenPAK Advanced B

=2 Development Platform )
| Import configuration

Device: | Onboard o 12C Reset
Read
Emulation - Test Mode Program -
Project Data
Start All Pause All Stop All

2|4| 6|8 |10|12)|14|16|1B|20|Vb|22|24|26|28 | 30|32
Va|3|5]|7|9|6|13]15|17|19 21|23|25|27 |29 |31
Int. VDD Ext. VDD OM | | OFF TF Map
LEDs ON | | LEDs OFF
Part number:  SLG46BZ6V/G, rev. Ox6 =
Board details: HWw1.3.1, FW v3.6 0=

Figure 324. GreenPAK Advanced Development Board controls

Find a comparison of the controls available on different GreenPAK boards in the appendix, section
6.3 Debugging Controls Feature Availability.
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3.1.2 GreenPAK DIP Development Board (SLG4DVKDIP)

m Programming and emulation for GreenPAK devices.

18 individually configurable Test Points (TP):
e Pull-up, Pull-down, GND, VDD, Hi-Z.

e Programmable software button.

Dual VDD IC’s support.

DIP adapter support.

USB interface for power and communication (micro-B connector).

In-System Debugging (ISD) and In-System Programming (ISP) functionality.

Software controlled configurable dual pin header for user schematic integration and signal
monitoring (expansion connectors).

Expansion connector

PO000000000 GND connections

0Z_61 _81 21 _91 SI_+1 €1 _21 11

= : :
Indication LED wll m G suz_— EETEALZ5 ms %’?ﬁ“wﬁﬁ“ﬁﬁ“ i DIP Adapter connector
: : . = 2"""“"'.‘“ R1L Illlllllllo
Communication USB “ b E“’fﬁ - i ig

! " ®E E E R E ER E B B
R2s TIC1
R28 f mmmunmumnmﬁ

@@@@e@@éé@ 8
e GND connections

Figure 325. GreenPAK DIP (Dual In-Line Package) Development Board
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The GreenPAK DIP Development Board Debugging Controls User Interface includes the following
sections:

Debug Configuration Test Mode Expansion connectors

Device selector Read Power source selector

I2C Reset Program TP map

Emulation NVM Programmer win- LEDs ON and LEDs OFF
dow

Emulation(sync) Info details

Generator controls

Debugging Controls

Change platform

GreenPAK DIP Development

Platform )
Import configuration

Device: | Onboard - 12C Reset
Read
Emulation v Test Maode Program -
Project Data
Start All Pause All Stop All

214|6|8|10|12|14|16|18|20| Vb
Va|3 |5 |7|9|6|13|15]17]|19

=N ]
Fa
=]
$u
[
=3
)
(=]
[=]
|t
- N

3
]
=]
wn
(5]
1
Fa | o
=1

Int. VDD Ext. VDD OM | | OFF TF Map

LEDs OMN | | LEDs OFF

Part number:  SLGA46B26V/G, rev. 0x6 =
Board details: HW v1.3.1, FW v2.4 0=

Figure 326. GreenPAK DIP Development Board controls

Find a comparison of the controls available on different GreenPAK boards in the appendix, section
6.3 Debugging Controls Feature Availability.
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3.1.3 GreenPAK Lite Development Board (SLG4DVKLITE)

m Programming and emulation for GreenPAK devices.
= 18 individually configurable Test Points (TP):

e Onboard LED state indication.

e Pull-up, Pull-down, GND, VDD, Hi-Z.

e Programmable software button.

e Four floating hooks for oscilloscope connection.

Dual VDD IC’s support.

DIP and socket adapters support.

USB interface for power and communication (USB-C connector).

In-System Debugging (ISD) and In-System Programming (ISP) functionality.

Software controlled configurable dual pin header for user schematic integration and signal
monitoring (expansion connectors).
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Figure 327. GreenPAK Lite Development Board
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The GreenPAK Lite Development Board Debugging Controls User Interface includes the following
sections:

Debug Configuration Test Mode Power source selector

Device selector Read TP map

External device modes Program LEDs ON and LEDs OFF

I2C Reset NVM Programmer win- Voltage level controls
dow

Emulation Info details

Expansion connectors
Emulation(sync)

Debugging Controls

GreenPAK Lite Development et
M Platform )
! I Impaort configuration

Device: ¥ | Onboard * | | GPSD 12C Reset
Read
Emulaticn b Test Mode Program -
Project Data
214|6 |8 |10|12|14|16|18|20|Vb|22|24|26 |28 | 30|32
Va|3|& | 7|2 |G |1F3|15]17|19 21|23|25| 27 |29 | 3
Internal VDD OM | | OFF TP Map
LEDs ON LEDs OFF
VDD: 3.3V =
VDD2Z: 3.3V =
Part number:  SLGA46B26V/G, rev. 0x6 =
Board details:  HW v1.1.1, FW vD.9 0=

Figure 328. GreenPAK Lite Development Board Controls

Find a comparison of the controls available on different GreenPAK boards in the appendix, section
6.3 Debugging Controls Feature Availability.
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3.1.4 GreenPAK Serial Debugger Board (SLG4DVKGSD)

m |In-System Programming for Multiple-Time Programmable GreenPAK devices (e.qg.
SLG46824, SLG46826, SLG47004).

Figure 329. GreenPAK Serial Debugger Board

4-pin connector with 12C interface.

Internal and external power supply for 12C.

Status Power Serial Debugger 12C
LED LED connectors

USB interface for power and communication (micro-B connector).

In-System Debugging for reading, emulating and debugging GreenPAK devices.

STAMUS POUWER Greenpﬁi Serial
e | =i cuDebuqq\r R2 (]
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The GreenPAK Serial Debugger Board Debugging Controls User Interface includes the following

sections:

Debug Configuration

Device selector

I2C Reset

Emulation

Emulation(sync)
Test Mode
Read

Program

NVM Programmer win-
dow

Power source selector
Voltage level controls

Info details

Debugging Controls

Change platform

AAWEI GreenPAK Serial Debugger
Import configuration

Device: | Auto detect - |2C Reset
Read
Emulation - Test Mode Program -
Project Data
VDD: £ | Internal ~ |[330Vv -
Part number: SLG46826M/G, rev. Ox6 ol

Board details: HW v2.0, FW vZ.0

Figure 330. GreenPAK Serial Debugger Board Controls

Find a comparison of the controls available on different GreenPAK boards in the appendix, section

6.3 Debugging Controls Feature Availability.
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3.1.5 Connecting External GreenPAK

3.1.5.1 GreenPAK Advanced, DIP, GreenPAK Lite and Go Configure Development
platforms
m Connect a socket with an external chip to the expansion connector pins:

e Corresponding 12C pins (SCL, SDA).
e VDD pin.

e GND pin.

Disconnect the Onboard chip to proceed with the external chip.

Start the Go Configure Software Hub and select the part number of the connected external
chip.

Start the Debug tool and select the development platform.

Select the Device address (used by default for an empty chip) or the corresponding address
programmed to the chip.

Note 1: If an external socket is connected to a development board correctly and the proper Device
address is selected, a chip is detected either after clicking Update chip info or automatically after
starting any chip operation

Note 2: Ext. VDD (Va) expansion can be disabled if the voltage is applied to an external VDD port.
The expansion connector will automatically disconnect, and a warning message will be displayed if
Emulation or Test mode operations for a chip with applied external voltage are running.

After all steps are completed, the debugging controls become active.
3.1.5.2 GreenPAK Serial Debugger Board
m Connect a socket with an external chip to a development board through the ECs:
e Corresponding 12C pins (SCL, SDA).
e VDD pin.

e GND pin.

Connect a chip with wires to the Serial Debugger pins (VDD, CLK, SDA, GND):

Start Go Configure Software Hub and select the part number of the connected external chip.

Start the Debug tool and select the GreenPAK Serial Debugger Board.

Select 0001b for the Device address (used by default for an empty chip) or a corresponding
address programmed to the chip.

R11UZ0481EU0100 Rev. 2.13.0 - 2 NS Page 214
June 5, 2026 ENES © 2026 Renesas Electronics



m Specify VDD configuration:
¢ Internal — Chip is powered from a GreenPAK Serial Debugger Board.
e External — Chip is powered from an external power source.

When all steps are completed, the debugging controls become active.
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3.2 ForgeFPGA Devices

3.2.1 ForgeFPGA Deluxe Development Boards (SLG7DVKFORGE)

m Programming and emulation for ForgeFPGA devices.
m 80 digital configurable Test Points (TPs):
e 64-channel high-speed digital generators (up to 200 MS/s).

e Programmable software button (VDD, GND, Hi-Z).

32 configurable constant voltage sources (8 in Rev. 1.0).

64-channel digital Logic Analyzer (up to 200 MS/s).

Dual PCle connector for socket adapter.

USB 3.0 interface for communication (USB-C connector).

External 12V power supply.

Note: The ForgeFPGA Deluxe Development Board Rev. 2.0 is now accessible alongside the
platform revision described above. Be sure to select the appropriate platform revision when
working with Debug tools. Preset configurations can be loaded between the ForgeFPGA Deluxe
Development Board and ForgeFPGA Deluxe Development Board Rev. 2.0 (currently excluding
Logic Analyzer settings) using the Import configuration option in the Debugging Controls.
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Figure 331. ForgeFPGA Deluxe Development Board
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Figure 332. ForgeFPGA Deluxe Development Board Rev. 2.0
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Figure 333. ForgeFPGA Socket Adapter
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Figure 334. Assembled Equipment for Working with a Chip
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The ForgeFPGA Deluxe Development Board Debugging Controls User Interface includes the

following sections:
Debug Configuration
Emulation
Test Mode
Read

Program

Test Mode* (flash)
Read (flash)
Program (flash)
Erase (flash)

Generator controls

Debugging Controls

ForgeFPGA™ Deluxe Change platform

Development Platform Rev. 2.0

Emulaticn

Import configuration

Read
Test Mode b
Program

Generators controls

Pause

Socket controls
LVDS cennection VDS ChO-Ch2

PLL configuration | PLL async

CLK on GPID& BODOHz
CLK cn GRIOT 8000Hz
Flash controls Read Program Erase
TP Map

External Bitstream

Part number:
Board details:

MN/D
HW v2.0, FW v2.3.4

TP map
Socket controls
External Bitstream

Info details

Figure 335. ForgeFPGA Deluxe Development Board Controls

Find a comparison of the controls available on different FPGA boards in the appendix, section 6.3

Debugging Controls Feature Availability.
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3.2.2 ForgeFPGA Evaluation Board (SLG7EVBFORGE)

m Programming and emulation for ForgeFPGA devices.

= PMOD connectors.

m UART connector for USB UART bridge mode.

m USB interface for power and communication (USB-C connector).

Note: There are two variations of ForgeFPGA Evaluation Board: version 2.0 and 1.0. ForgeFPGA
Evaluation Board v.1.0 is a simplified version of the platform and does not support chip
programming. Since the socket is absent, the SLG47910 IC is soldered directly on the board.

External connectors
Programmer (pin headers)

Kl RZU K1Y Ko
R1Z R16 R15 R?

8588358858
58582

UART connector External connectors
(pin headers)

Figure 336. ForgeFPGA Evaluation Board 2.0
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Figure 337. ForgeFPGA Evaluation Board 1.0
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The ForgeFPGA Evaluation Board Debugging Controls User Interface includes the following

sections:

Debug Configuration

Program

Emulation Voltage level controls
Test Mode Info details
Read

Debugging Controls

ForgeFPGA™ Evaluation Board

PE

Emulation Test Mode

VDD & 1.0V

VDDIO = 230V

Part number:
Board details:

SLG47910V (Rev BB), rev. Ox1
HW v2.0, FW v0 8

Change platform

Import configuration

Read

Program

Figure 338. ForgeFPGA Evaluation Board Controls

Find a comparison of the controls available on different FPGA boards in the appendix, section 6.3

Debugging Controls Featu

re Availability.
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3.3 Power GreenPAK devices

3.3.1 Power GreenPAK Development Motherboard (SLG5PGPDM)

m Programming and emulation for SLG51000, SLG51001, SLG51002, and SLG51003 Power
GreenPAK devices.

m |Individually configurable Test Points (TPs):
e Onboard LED state indication.
e Programmable software button (VDDIO, GND, Hi-Z).
e Pull Up and Pull down jumpers.
¢ Floating hooks on each TP for oscilloscope connection.

m Internal (onboard DC modules) and external power supply (TIP connectors) for IC’'s LDOs Vin;
VDD.

Voltage measurement for chip’s LDOs Vin/Vout channels.

USB interface for communication (USB-C connector).

External 12V power supply.

In-System Debugging (ISD) functionality.
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Figure 339. Power GreenPAK Development Motherboard
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The Power GreenPAK Development Motherboard Debugging Controls User Interface includes the
following sections:

Debug Configuration Voltage controls
Device selector LEDs ON and LEDs OFF
Emulation TP map
Sync Info details
Test Mode
Debugging Controls
I8 Power GreenPAK B
B Development Motherboard . )
: Import configuration
Device: Evaluation Board -
Emulation
Test Mode
Sync
VDD & 3.8ov -
VDDIO & 18V -
VING | & ViNg | D 380V =
VIM 5/6 | O 140V -
VINT | D 380V -
VIMs ON VINs OFF
LEDs OM | |LEDs OFF TF Map
Part number. SLGS1003V, rev. OxD
Board details: HW v1.0, P v1.0 o

Figure 340. Power GreenPAK Development Motherboard Controls

Find a comparison of the controls available on different Power GreenPAK boards in the appendix,
section 6.3 Debugging Controls Feature Availability.
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3.3.2 Power GreenPAK SLG51002C Demo Board
m Programming and emulation for SLG51002.

m Individually configurable Test Points (TPs):

e Programmable software button (VDDIO, GND, Hi-Z2).

e Pull Up jumpers.

¢ Floating hooks on each TP for oscilloscope connection.
m SMB connectors for measurement LDO parameters.
m USB interface for communication (USB-C connector).

m External 12v power supply.
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Figure 341. Power GreenPAK SLG51002C Demo Board
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The Power GreenPAK SLG51002CTR Demo Board Debugging Controls User Interface includes
the following sections:

Debug Configuration Test Mode Info details
Emulation GPIO SW Control
Sync Voltage controls
Debugging Controls
- Change platform
SLG51002 Demo Board
|Import configuration
Emulation
Test Mode
Sync
GPIO SW Control
VDD: & 360V hd
VDDIO: & 360V -
VDDLY: & 180V hd
ON | vIN (1/2.3): 2 1.80V =
ON | VIN (45): 2 1.80V -
ON | VIN (67.8): & 0.80V =
YINs ON VIMNs OFF
Part number: SLGES1002C, rev. 0x
Board details: HW v1.0, FW v1.0 o

Figure 342. Power GreenPAK 002 Demo Board Controls

Find a comparison of the controls available on different Power GreenPAK boards in the appendix,
section 6.3 Debugging Controls Feature Availability.
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3.3.3 Connecting External Power GreenPAK

3.3.3.1 GreenPAK Serial Debugger Board

GreenPAK Serial Debugger Board can be used for external chip debugging of Power GreenPAK
part numbers.

ot ® ong c110ebuager_R2.0 =
@ g; D3 VDD )
Ul a

i 1)|STATUS POWER GreenPAK Serial
=

= [E3]r4
=[3RrR5 r

=

‘el

Figure 343. GreenPAK Serial Debugger

To start working with an external chip on the GreenPAK Serial Debugger Board:
m Connect a chip with wires to the Serial Debugger pins (CLK, SDA, GND). When using
SLG5100xCRT Socket Eval., use the DUT 12C connector, as shown in the picture GreenPAK
Serial Debugger Board with Power GreenPAK socket.

m Ensure the Evaluation board’s CS, VDD, and VDDIO pins are connected to the external
power supply.

m Start the Go Configure Software Hub and select the part number of the connected external
chip.

m Start the Debug tool and select the GreenPAK Serial Debugger Board.
m Select 12C Device address or the corresponding address programmed to the chip.
m Specify the 12C Voltage Level configuration.

m Power up the external power supply inputs.
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After all steps have been completed, the debugging controls become active.

Figure 344. GreenPAK Serial Debugger Board with Power GreenPAK Socket
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Debugging Controls interface for the GreenPAK Serial Debugger Platform (with SLG5100x
device) includes:

Debug Configuration Sync Info details
Device selector Test Mode
Emulation

Voltage level controls

Debugging Controls
Change platform
AR GreenPAK Serial Debugger
Import configuration
Device: | Auto detect —
Emulation
Test Mode
Sync
vDD: ~ 180V hd
PM: SLGS1002C (0x1), DB HW-PW: 2.0-2.0 1)

Figure 345. Power GreenPAK Serial Debugger Controls

Find a comparison of the controls available on different Power GreenPAK boards in the appendix,
section Debugging Controls feature availability.
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3.4 Go Configure Development Board
(SLG4ADVKGOCONTF)

Programming and emulation.

80 multi-function configurable I/O lines Test Points (TPs):
e 32 channels Digital Pattern Generator.
¢ 16 channels Analog Waveform Generator (AWG).

Dual PCle connector.

Flexible power management with software-configurable protections (OVP, OCP).

USB 2.0 interface for communication (USB-C connector).

Boot/Reset R Indication Communication § Power Input DC IN power
button LEDs USB Interface USB Interface interface

[T e

300N
UMd
-\uva asn
e
=
3
El

=800

S
m @m g e

=4 ‘ |
User macro i ,‘ 2 0g EgEEED..
button i o 10

V\ /V

Dual PCle connector

Figure 346. Go Configure Development Board

The Go Configure Development Board supports external power supply connection. Read more in
section 3.1.5 Connecting External GreenPAK.
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When used with a GreenPAK device, the Go Configure Development Board Debugging Controls
User Interface includes the following sections:

Debug Configuration
Device selector

I2C Reset
Emulation

Emulation(sync)

Test Mode
Read
Program

NVM Programmer win-
dow

Generator controls
Power source selector
TP map

LEDs ON and LEDs OFF

Info details

Debugging Controls

Go Configure™ Development

Change platform

Device: £ | Onboard =

Emulation -

LEDs ON

Part number:
Board detalls:

Board

Import configuration

Read
Test Mode Pregram
Project Data
Generators controls
Pause All Stop Al

LEDs OFF

TP Map

SLG46B26V/G, rev. Dxb
HW w1, FW v1.4.2

nternal VDD |12C Reset

-

Figure 347. Go Configure Development Board with GreenPAK Device
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When used with ForgeFPGA device, the Go Configure Development Board Debugging Controls
User Interface includes the following sections:

Debug Configuration
Emulation

Test Mode

Read

Program

Test Mode* (flash)
Read (flash)
Program (flash)
Erase (flash)

Generator controls

Debugging Controls

Go Configure™ Development B R

Board

Import configuration

Read

Emulation Test Mode -
Program
Generators controls
Start All Pause All Stop All
Socket Controls

LVDS connection LVDS ChO-Ch2
PLL configuration | PLL async

CLK on GPIOE B000Hz
CLK on GPIO7 B000Hz

Flash controls Read Program Erase

TP Map

External Bitstream ~

Part number:
Board details:

N/D
HW w1, FW v1.3.1

TP map
Socket controls
External Bitstream

Info details

Figure 348. Go Configure Development Board with ForgeFPGA Device
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3.5 Demo devices

Demo boards are hardware platforms intended for evaluating demonstration projects (read more in
section 2.2.18 Demo Board and Demo Mode). Each board includes a soldered IC preprogrammed
with a demo design, enabling interaction with the device’s functionality. Certain demo boards can
also operate as development platforms, providing capabilities similar to those described earlier in
this chapter. This section provides an overview of this platform type.

3.5.1 HVPAK SLG47125 Demo Board

m Soldered SLG47125V device.

BLDC Motor load.

Power RGB LED load.

Regulated DC-DC converter (IC3), which powers the high voltage part (VDD2).

Multipurpose encoder and OLED display for board settings highlight.

USB interface for power and communication (type-C connector).

Note: The HVPAK SLG47125 Demo Board supports two operating configurations: BLDC motor
load and RGB LED load. Switch between the modes on the Development Platform Selector.

RESET

HVPAK™ SLG47125

Demo Board

R1.0 1D-020A0101

Figure 349. HVPAK SLG47125 Demo Board
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The HVPAK SLG47125 Demo Board (BLDC Motor load) Debugging Controls User Interface
includes the following sections:

Debug Configuration
VDD2

Write

Write (sync)
Voltage level controls

Motor measurements

Debugging Controls

m Change platfarm
ﬂ HVPAK™ SL&47125 Demo Board

Import configuration

Write b
vDDZ | & 5V - N/D
Maotor measurements Value

Motor Speed N/D

Motor Current N/D

Maotor Voltage N/D

Initial design
12C macrocell can operate only in the default configuration.

o Please note that some |2C configurations will be skipped.
Part number: SLGA7125V, rev. 011
Board details: HVPAK™ 5LG47125 Demo Board o

Initial design

Info details

Figure 350. HVPAK SLG47125 Demo Board (BLDC Motor Load)
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The HVPAK SLG47125 Demo Board (RGB LED load) Debugging Controls User Interface
includes the following sections:

Debug Configuration Write (sync) Initial design
VDD2 Voltage level controls Info details
Write Color picker

Debugging Controls

e ingz Change platform
wed HVPAK™ SLG47125 Demo Board

Import configuration

Write -

vDDZ | & 5V N/D

Red [PWMO -> Duty Cycle]: 255 -
Green [FWM1 -= Duty Cycle]: 255 -
Blue [PWM2 -= Duty Cycle]: 0 -

HTML: |#FFFFOO

Write color

Initial design

|12C macrocell can operate only in the default configuration.
o Please note that some 12C configurations will be skipped.

Part number: SLGAT125V, rev. 0x11
Board details: HWPAK™ SLG47125 Demo Board

=@

Figure 351. HVPAK SLG47125 Demo Board (RGB LED Load)
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In addition to facilitating chip configuration, the Go Configure Software Hub offers a range of
features designed to improve workflow efficiency. While these features may not be directly tied to
a specific project, they can help streamline various aspects of the work process.

This chapter presents methods for keeping the software up to date and introduces various
approaches to updating it. It also explains how to create and save block diagrams, provides debug
tool-related instructions, and describes the integration of external software into a project.
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4.1 Software Update

Software updates improve the user experience by addressing issues and offering new features.
Updates can provide access to new templates, resources, or content libraries that enhance the
creative process.

There are two ways to update the Go Configure Software Hub:

m \WWhen updates are available, a notification appears. The latest version can either be
downloaded immediately or the update can be postponed until the program restarts. After
the download is complete, the Go Configure Software Hub handles the automatic installation
of the software. Note: It is important to restart the software after the installation process is
complete.

m The latest version of the Go Configure Software Hub can also be found on the Software page
on the Renesas website. To ensure the best user experience, keep the software up to date.

8 [SLG46537V] - [KeypadScanner] - GreenPAK Designer — Od *

File Edit View Tools Options Help

[¥] Mew version available. Do you want to update now?

L= SENENIEES . || simutation:| Defaurt =1 JE 3L

Figure 352. Software Update Notification

The Updater preferences can be adjusted in the Designer Settings window, Updater section
(refer to Section 2.1.15 Settings).

Suggestions for updates can be emailed to the developer team to help improve the software (click
Help > About Go Configure Software Hub).

R11UZ0481EU0100 Rev. 2.13.0 - 2 NS Page 239
June 5, 2026 ENES © 2026 Renesas Electronics


https://www.renesas.com/eu/en/software-tool/go-configure-software-hub
https://www.renesas.com/eu/en

4.2 Printing

4.2.1 Print

The Print tool can be used to present and save a block diagram in a graphic format for inclusion in
datasheets or other project documentation showing the interconnections between blocks and their
configurations. The Print tool is available on the toolbar.

8 [SLG47910V] - ForgeFPGA Workshop

File Edit WView Tools Options Help

) &=

New Open 5Save

I..r:d
Print

Figure 353. Print Tool on the Toolbar

The Print tool can also be opened by clicking File > Print in the main menu.

To open the Print Preview window, click the Print button in the top toolbar. This window shows a
ready-to-print diagram and tables with block configurations. At this point, the positions of elements
or lines on the diagram cannot be changed. To reposition components or wires, return to the
working area, make the required changes, and then launch the Print Tool again.

#83 [SLGA6537V] - Print Preview — X
% ® 0 »IENE S @

§ Lo N[ -
Prnt SavePDF Savelmage  PageSetup Portrait | landscape | ToCenter  Zoomin ZoomOut

SLG46537V (-5eg Decoder.gps)

.....

o1}
E@ G e [T S
)

o2}
E@ @D )
g

&)
E—@ LARATS SOUTTED

Figure 354. Print Preview Window

Additionally, the Print Preview window contains a table with a list of all blocks and their
configurations.
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#8 [SLGA6537V] - Print Preview — X
= = r A A (7 § § [om <]
Pint SaePDF Savelmage  PageSetup Portrait | Landscape | | ToCenter| Zoomin Zoom Out
SLGA6537V (7-Seg Decoder.gp5) page 2
VDD (PIN 1) PIN 6 (104) PIN 15 (1012)
Property Value Label: "D3" Label: "Qc"
Min. value (V) 171 Property Value Property Value
Typ. value (V) 3.30 /0 selection Digital input 1/0 selection Digital output
Max. value (V) 5.50 In mode Digital in without Schmitt trigger In mode None
Out mode None Out mode 1x push pull
PIN 3 (101) Resistor Floating
Label: "DO" PIN 16 (1013)
Property Value PIN 7 (105) Label: "Qd"
- — Label: "PH"
1/0 selection Digital input Property Value
In mode Digital in without Schmitt trigger Property Value 1/0 selection Digital output
Outmode None 1/0 selection Digital input In mode None
Resistor Floating In mode Digital in without Schmitt trigger Out mode 1x push pull
Out mode None
PIN 4 (102) Resistor Floating PIN 17 (1014)
Label: "D1" Label: "Qe"
Property Value PIN 1_3“('0“1 o) Property Value
1/0 selection Digital input Label: "Qa 1/0 selection Digital output
In mode Digital in without Schmitt trigger Property Value In mode None
Outmode None 1/0 selection Digital output Out mode 1x push pull
Resistor Floating In mode None
Out mode 1x push pull PIN 18 (1015)
PIN 5 (103) Label: "Qf"
Label: "D2" PIN 14 (1011) Property Value
Property Value Label: "Qb” ! "
/0 selection Digital output
1/0 selection Digital input Property Value In mode None
In mode Digital in without Schmitt trigger 1/0 selection Digital output Out mode 1x push pull
Outmode. None, In mode None
Resistor Floating Qut made Ix push pull PIN 19 (1016)
Label: "Qg"
Property Value
1/0 selection Digital output
In mode None
Out mode 1x push pull

Figure 355. Table with Block Properties and Values in Print Preview Window

4.2.2 Print Editor (Obsolete)

In older versions of the software, the Print editor (obsolete) is available. This tool can be found by
clicking File > Print Editor (obsolete).

[SLG46537V] - GreenPAK Designer

Edit View Tools Options Help
Mew Ctrl=M
Open Ctrl+=0

Clear

Recent files 4
Save Ctrl+5
Save as..

Import ]
Export ]
Print Ctrl=P
Print Editar [obsolete)

Exit program Ctrl+=Q

Figure 356. Print Editor (Obsolete) in Main Menu

The Print Editor allows pre-print configuration such as rotating, flipping, and hiding selected
components or adding text labels.
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## [SLG46537V] - Print Editor

File Edit View
= 2 == = @ A A -. S A © 1,4
Graphics settings

Clear Print  Preview Save PDF  Save image Snapshot Rotate Left Rotate Right Flip Horizontal  Flip Vertical AddText AddRect Add Ellipse

Figure 357. Print Editor Toolbar

The editable working area of the Print Editor (obsolete) contains all components used in the
design. It allows customization of component positions, component views, and wires.

¥ [SLG46140V] - Print Editor
Fle cat View

= = F— — - .

= 2 % = a &8 A A @ , ¢

Closr | Pint Pucicw | SovePDF Saveimage Smapshot | Roaleleht Rotate Right Flp Horontsl FipVetial | AddTodk AddRect  Add Elpse  Graphics settings

» B o paDs
= B Combinatorial Logic
v o210

2bit WT1

2bit W12

2bit LT3

3bit LWTO

3bit LWTT

3bit W12

3bit LT3

LEBeony

~ |V Digital Comparators / PWM
. DCMPO PWIO
¥ DCMP1 PV

| DCMP2 P2
Counters / Delays

Combir chi
st

LED- 300

show all || Hige all

Figure 358. Print Editor (Obsolete) Interface
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4.3 Icarus Verilog and GTKWave Quick Start

The Icarus Verilog and GTKWave software serve as simulation and simulation result visualization
tools for validating Verilog design code using a testbench. Within the testbench, the Unit Under
Test (UUT) or Device Under Test (DUT) can be instantiated and input combinations can be applied
systematically. The resulting outputs can then be observed and analyzed using GTKWave.

4.3.1 Installation

Install the latest version of Icarus Verilog (iVerilog) from here. The download package includes both
Icarus Verilog for simulation and GTKWave for visualizing simulation results. It is important to install
both components to ensure proper functionality. Add iVerilog and GTKWave to the system paths
during the installation process. If this step is overlooked, the paths can be added later by navigating
to FPGA Editor > Options > Settings > Tools.

Note: If the simulation process fails to launch, this may occur due to an incorrect tool path specified
in Settings. Try using the Autodetect feature to resolve the issue.

E ForgeFPGA Workshop (Settings) *
o Prop:t Settings Tools =
Synthesis
ti Generate Bitstream )
@® simulation Icarus Verilog
User Settings Use system environment
Messages
% Tools Path to detection folder »
. Text Editor Browse... Autodetect
i 1/0 Planner
L. Processing The path to the Icarus Verilog tool.
s Files
GTKWave
Use system environment
Fath to detection folder -
Browse... Autodetect
The path to the GTKWave tool.
Ok Cancel Apply
Figure 359. FPGA Editor Settings
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4.3.2 Quick Start

Below are some useful tips for using the Icarus Verilog and GTKWave software within a
ForgeFPGA Workshop workflow.

m GTKWave - C/ ... /simulation/simple_counter_tb.ved

File Edit Search Time Markers View Help |
oo D ‘C)\ Q ‘E)\ :, ::__I ; ﬂ J‘: E:, From:|0 sec To:|510 ns Marker: 409100 ps | Cursor: 327300 ps |
v SST Signals

Time =]

=) simple_counter_tb
o, dut (simple_counter’

Type |Signa|s |

wire i_clk

wire i_nreset

wire i_up_down

wire o_counter[3:0]

wire o_osc_ctrl_en

wire o_up_down_oe

reg r_counter_up_down[3:0]
reg r_rst[1:0]

reg r_up_down_sync[1:0]

wire w_reset

Filter: |

Appendl Insert | Replace |

o_osc_ctrl en=1
i_clk=0

i nresec=1

i_up down=1
o_counter([3:0] =3

HoH e

o_osc_ctrl_en
o_up_down_oe =1

| [
) - = O
= (=

| [+]

fl - counter up down([3:01=3 [l

Kl

Figure 360. Simple Counter in GTKWave Software

m Access GTKWave either by clicking Simulate Testbench in ForgeFPGA Workshop or
by entering gtkwave in the terminal. If the software is launched externally, select the .vcd
files. These files serve as dump files generated by Icarus Verilog launched by ForgeFPGA

Workshop when running a testbench (simulation).

m Generate a .vcd file. When creating a custom testbench, ForgeFPGA Workshop automatically
inserts two lines for $dumpfile (creates dump files) and $dumpvars (assigns various values to
signals in the design) in the initial block of the template code. These lines are tailored to

the module’s name.

©O© 00 N O O W N =

= e e
wWw N~ O

end

// Custom testbench
“timescale 1ns / 1ps
module ALU16_tb;

initial begin

$dumpfile ("ALU16_tb.vcd");
$dumpvars (0, ALU16_tb);
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14 endmodule

The initial block is executed only once. Above the initial block are the declarations of
input and output signals, along with the module instantiation.

m Start the simulation by clicking the Simulate Testbench button in ForgeFPGA Workshop.
This action triggers GTKWave to automatically open the corresponding .vcd file generated
by Icarus Verilog. When the Wave window launches, no waveforms are initially displayed,
allowing selection of the specific signals whose waveforms are to be viewed.

m Select the desired signal by navigating to the SST window, which shows the hardware
hierarchy. The signals associated with a specific instance can be revealed in the bottom
section. Either drag and drop the preferred signal or double-click it to display it in the Signals
window. Alternatively, all signals can be selected (Ctrl + A) and inserted. To observe the
corresponding signal values, click the Reload button on the toolbar.

m Customize signal properties in the context menu of a signal by selecting Data Format or
Color Format. By default, signal values are shown in hexadecimal format, and all waves
are colored green (if the simulation is running correctly). Additionally, a Blank signal can be
inserted to create sections between groups of signals.

m After the desired visual configuration has been achieved, save the settings by navigating to
File > Write Save File. Saving the configuration ensures that when the same testbench is
simulated again, most previous adjustments are restored automatically.

For additional details and features, please consult the complete GTKWave and Icarus Verilog user guides.
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4.4 Chip Memory Lock Configuration

Follow the steps below to lock the project data:

1. Open the Project Settings window from the toolbar. For projects, where all operating
conditions in specs are not filled in, the Project Settings window appears automatically when
the project launches.

ﬂ [SLG47004V] - GreenPAK Designer
File Edit View Tools Options
L

Project Settings

Figure 361. Project Settings on the Toolbar

2. Reach Security tab in the Project Settings window.

3. The settings may vary between different part numbers based on their specific characteristics,
for example, available memory type (OTP, MTP, or EEPROM). See the main locking options
based on the SLG47004V:

m Lock status — Enables to lock RAM registers. See more information about Lock status
modes clicking the Detailed info button on the Project settings window or access the
Datasheets through the Hub window.

EX Project settings x

Specs Information General Security

Project |dentification

Pattern ID | 1

Memory Lock Options

Lock status Unlocked

Partly lock read
2k NVM lock status Partly lock write

Partly lock read and write
Emulated EEPROM lock status
Partly lock read and lock write

Lock read and partly lock write

Protect entire lock configuration
Read lock

Write lock
Rheostat NVM Protection
Lock read and write

Rheostat 0 protect | Configuraticn data is unprotected for read and write; ~

Rheostat 1 protect | Configuration data is unprotected for read and write; ~

() Detailed oK

) nfo Cancel

Figure 362. SLG47004V Lock Status Options
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m 2k NVM lock status — Allows to lock MTP (Multiple-Time Programmable) NVM.

EX Project settings x

Specs Information General Security

Project Identification

Pattern ID | 1 =

Memory Lock Options

Lock status Unlocked =
2k NVM lock status Unlocked

Read lock

Emulated EEPROM lock status Write/Erase lock

Lock read and write/erase
Protect entire lock configuration | Cisabled -

Rheostat NVM Protection
Rheostat 0 protect | Configuration data is unprotected for read and write;

Rheostat 1 protect | Configuration data is unprotected for read and write; +

, Detailed

(7 ] oK Cancel Apply
L¥ Info

Figure 363. SLG47004V 2k NVM Lock Status Options

= Emulated EEPROM lock status — Locks EEPROM (Electrically Erasable
Programmable Read-only Memory) memory type.

B3 Project settings X

Specs Information General Security

Project |dentification

Pattern ID | 1 =
Memory Lock Options

Lock status Unlocked =

2k NVM lock status Unlocked =

Emulated EEPROM lock status Unlocked

Upper guarter of emulated EEPROM is write protected
Protect entire lock confi i Upper half of I EEPROM is write protected

Upper 3/4 of emulated EEPROM is write protected
Rheostat NVM Protection Entire emulated EEPROM is write protected

Rheostat 0 protect | Configuration data is unprotected for read and write; =

Rheostat 1 protect | Configuration data is unprotected for read and write/ =

) Detailed

] OK Cancel Apply
L Info ¥

Figure 364. SLG47004V Emulated EEPROM Lock Status Options
m Protect entire lock configuration — Choose if all lock modes described above can be
modified.

4. After the configurations are applied, all selected lock status modes will take effect during chip
programming.
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5 Troubleshooting

Challenges are an essential part of any creative process. Providing solutions is important in helping
users overcome obstacles that may arise while using the software.

This chapter addresses common problems that may occur while using the software. It covers
troubleshooting for issues such as technical glitches, error messages, and unexpected behavior.

By following these steps, problems can be resolved more easily and the software can be used more
effectively.
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5.1 Failed Socket Test

m Ensure the contacts connecting a socket and chip pins are clean and undamaged.

m Disconnect any external circuits or signal sources (such as a generator or voltage supply)
connected to a board or a socket itself. Note: External devices connected to expansions
connectors do not affect the Socket Test procedure.

m Reconnect a board to a USB port.
m Use an empty chip, if possible.

Note: Certain combinations of chip memory protection bits or specific I2C configurations on
already programmed silicons may cause Socket Test to fail.

5.1.0.1 SLG47011V Evaluation Board

m Socket Test failed on Test Point 10 > Check the PIN15/VREF jumper position. This jumper
should connect PIN15 to Test Point 10. To pass Socket Test, please try the following
configuration:

GPSD _CONNECTOR  LDO IN|GND C1 cs cs UREF IN|GND INO
||—||—| Ps O O

S el | O
[ Default jumper posmon D

U1 czuz PIN15/UREF 52 P33

Figure 365. SLG47011V Evaluation Board, Default Pin15/Vref Jumper Position
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6 Appendices
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File
New

Open
Save
Save as
Import NVM bits
Export NVM bits
Print
Print Editor (Obsolete)
Exit program
Edit
Rotate Left
Rotate Right
Flip Horizontal
Flip Vertical
Align Horizontal
Align Vertical
Set Label
Erase Label
Set Wire
Erase Wire
View
Zoom in
Zoom out
Fit work area
Zoom 1:1
Full-screen mode
Pan mode
Show hints
Properties
Schematic Library
Components
NVM Viewer
Rule Checker Output
Tools
Debug
Rule Checker
Comparison

ASM Editor
12C Tools
Options
Settings
Help
Help

6.1 Main Menu Commands

Start a new or open existing project from Go Configure
Software Hub.

Open an existing project in software tools.

Save current project.

Save the current project in a specified location.

Load configuration bits from a text file.

Save configuration bits to a text file.

A simple print feature without detailed block information.
Start the Print Editor.

Close software tools.

Rotate a selected block counterclockwise.
Rotate a selected block clockwise.

A horizontal reflection of a selected block.
A vertical reflection of a selected block.
Horizontal alignment of selected blocks.
Vertical alignment of selected blocks.
Creating a text label for selected blocks.
Erasing text labels near selected blocks.
Enable wire creating mode.

Enable wire erase mode.

Increase the work area scale.

Decrease the work area scale.

Tune scale to show all blocks visible in the project.
Set default scale.

Switch to full-screen mode.

Enable or disable the work area move in pan mode.
Enable or disable hints for blocks on the work area.
Show or hide Properties panel.

List of external components for Software Simulation.
Show or hide software tools blocks list.

Show or hide NVM bits viewer.

Scan the project for design errors

Convenient project testing.

Check current design for correct settings.

Compare bits of two projects.

Configure the State Machine using state diagram and set
the output configuration for SM Output block.

Enhanced 12C Tools with 12C snapshot Reconfigurator.

Set the default projects folder, autosave interval, toolbars
position, recovery, shortcuts, and update options.

Show help window.
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User Guides
Legend box
Renesas web site
Software and
documentation
Renesas web store
Design support
Contact Us

Social

Application Notes
Datasheet

Updater

About Go Configure
Software Hub

Open User guides on the web.

Show the color legend box.

Open the Renesas official website.

Open Software and Documentation web page.

Open Renesas chip store.

Web page with training courses and videos.

Web form with request.

Renesas in social networks.

Open examples web page.

Open documentation web page.

Open software update tool.

Show information about software tools version modification.
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6.2 Keyboard and Mouse Controls

Basic tools

Action Windows/Linux controls macOS controls
NVM Viewer F2 F2

Component properties F3 F3

Apply changes Ctrl + A Command + A
Revert changes Ctrl + U Command + U

Reset settings to default

Ctrl + Shift + R

Command + Shift + R

Reset connections to default

Ctrl + Shift + C

Command + Shift + C

Component List F4 F4
Filter on the Component List | Ctrl + F Command + F
Rule Checker F5 F5
Debug tool F9 F9

Components and connections

Action

Windows/Linux controls

macOS controls

Move selected block(s) by 1
pixel*

Alt + Left/Right

Alt + Left/Right

Move selected block(s) by 10
pixels*

Ctrl + Left/Right

Command + Left/Right

component(s) right

Rotate selected Ctrl + L Command + L
component(s) left
Rotate selected Ctrl + R Command + R

Flip selected component(s)
horizontally

Ctrl + Shift + H

Command + Shift + H

Flip selected component(s)
vertically

Ctrl + Shift + Vv

Command + Shift + V

same source”*

Hide selected component(s) H H

Remove selected external Del Backspace
component(s)

Set wire Ctrl + W Command + W
Erase wire Ctrl + E Command + E
Discard adding a wire* RMB RMB

Force Set wire while Erase Hold Shift Hold Shift

wire is enabled*®

Force Erase wire while Set Hold Alt Hold Alt

wire is enabled*®

Add multiple wires from the Hold Ctrl Hold Command

Add multiple wires from the
same source while Erase
Wire is enabled*

Hold Ctrl + Shift

Hold Command + Shift

Force remove network while Hold Ctrl + Alt Hold Command + Alt

Set wire is enabled*

Copy external components Ctrl+C Command + C
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Paste external components

| Ctrl +V

| Command +V

Simulation results

Action

Windows/Linux controls

macOS controls

Move the plot*

Hold MMB

Hold MMB

Add one marker on the plot*

Ctrl + LMB/RMB

Command + LMB/RMB

Add two markers on the plot*

Ctrl + LMB + RMB

Command + LMB + RMB

Clear all markers*

Esc

Esc

Zoom in/out x-axis*

Ctrl + mouse wheel

Command + mouse wheel

Zoom in/out y-axis*

Shift + mouse wheel

Shift + mouse wheel

Help*

F1

F1

Import model/subcircuit

Action

Windows/Linux controls

macOS controls

Open search field*

Ctrl + F

Command + F

Close search field*

Esc

Esc

Debug

Action Windows/Linux controls macOS controls
Emulation Shift + E Shift + E
Program Shift + P Shift + P

Read Shift + R Shift + R

Test Mode Shift+ T Shift+ T

NVM Data Shift + N Shift + N

Info Shift + | Shift + |

Log Shift + L Shift + L

12C reconfigurator

Action Windows/Linux controls macOS controls
Create snapshot* Shift + A Shift + A

Add delay* Shift + D Shift + D

Move up* Shift + up Shift + up

Move down* Shift + down Shift + E

Send one snapshot* F7 F7

Send all snapshots* F6 F6

Stop sending snapshots* Shift + F7 Shift + F7

ASM editor

Action Windows/Linux controls macOS controls

Set link Ctrl+ W Command + W

Erase link Ctrl + E Command + E

Clear Ctrl + N Command + N

Undo Ctrl+2 Command + Z

Redo Ctrl+Y Command +Y
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| Help F1 [Fi
General
Action Windows/Linux controls macOS controls
New project Ctrl+ N Command + N
Open project Ctrl+ O Command + O
Save project Ctrl + S Command + S
Undo Ctrl+Z Command +Z
Redo Ctrl+Y Command +Y
Zoom in work area + +
Zoom out work area - -
Fullscreen mode F11 F11
Print Ctrl+P Command + P
Help F1 F1
Exit program Ctrl + Q Command + Q

Note: Non-configurable controls are marked with an asterisk (*).
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6.3 Debugging Controls Feature Availability

6.3.0.1 GreenPAK Boards

Feature

GreenPAK
Advanced
Develop-

ment Board

GreenPAK
DIP Devel-
opment
Board

GreenPAK
Lite Devel-
opment
Board

GreenPAK
Serial
Debugger
Board

Go
Configure
Develop-

ment Board

Debug
Configuration

v’

v’

v’

v’

v’

Device selector

v’

v’

External device
mode

Chip procedures

NVM Programmer
window

NAN

NAYERAY

NAYERNAY

Generator controls

A RN AN EERNAN

Expansion
connector

N

NAYER AN

<

TP map

Power source
selector

NN

N

AN

<

NAY

Voltage level
controls

LEDs ON and
LEDs OFF

Info details

6.3.0.2 ForgeFPGA Boards

Feature

ForgeFPGA

Evaluation Board

ForgeFPGA
Deluxe
Development
Board

Go Configure
Development
Board

Debug Configuration

Chip procedures

v’
v’

Flash procedures

Generator controls

TP map

Socket controls

External bitstream

NAYAYASANANAY

NAYAYAYAYANAN

Voltage level controls

Info details

NAY

<

<
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6.3.0.3 Power GreenPAK Boards

Feature Power GreenPAK | SLG51002CTR GreenPAK Serial
Development Demo Board Debugger Board
Motherboard (with SLG5100x)

Debug Configuration v’ v v

Device selector v v’

Chip procedures v’ v v

GPIO SW Control v

TP map v’

Voltage level controls v

Voltage controls v’ v’

Info details v’ v’ v
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6.4 Abbreviations

Abbreviation | Description
ASM Asynchronous State Machine
CLK Clock
CS Circuit Switched
DC Direct Current
DIP Dual In-Line Package
EEPROM Electrically Erasable Programmable Read-only Memory
EPG Extended Pattern Generator
FPGA Field-Programmable Gate Array
GND Ground
GPI General-Purpose Input
GPIO General-Purpose Input/Output
110 Input/Output
12C Inter-Integrated Circuit
IC Integrated Circuit
IDE Integrated Development Environment
IEC International Electrotechnical Commission
LDO Low-Dropout Regulator
LED Light Emitting Diode
LUT Look-Up Table
MTP Multiple-Time Programmable
NC Not Connected
NVM Non-Volatile Memory
OE Output Enable
OoTP One-Time Programmable
POR Power-On Reset
PWM Pulse Width Modulation
SCL Serial Clock
SDA Serial Data
SPI Serial Peripheral Interface
SPICE Simulation Program with Integrated Circuit Emphasis
TP Test Point
UART Universal Asynchronous Receiver/Transmitter
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6.5 Changelog

Version Date Changes
2.13.0 2026-06-05 m Introduced the redesigned Hub window.
m Documented the Draw Frame tool.
m Included information about component pin indicators.
m Added the description of chip current consumption

functionality.

m |Included information about Go Configure Development
Board support for GreenPAK devices.

m Documented demo boards.

m Added the Current Limits tool description.

m Included a note about emulation bypass of standard
chip startup.

m Refreshed the debugging controls feature availability
table for GreenPAK boards with Go Configure
Development Board support.

m Refreshed the debugging controls feature availability
table for ForgeFPGA boards with Go Configure
Development Board support.

m Updated the full chip simulation functionality description
(FPGA Editor).

m Documented bitstream encryption.

m Included information about generating a bitstream with
the Boot config + User OTP data only setting
configured.

m Described how to map I/O Planner ports in Macrocell
Editor (FPGA Editor).

m Included a note that placement constraints are applied
after being added (FPGA Editor).

m Updated information about supported Yosys versions
(FPGA Editor).

m Refreshed the Floorplan description according to tool Ul
changes (FPGA Editor).

m Improved guide formatting.

m Corrected typos.
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2.12.0 2025-11-07 m Added Go Configure Development Board description.
m Added Placement Constraints description (FPGA
Editor).
m Mentioned External Bitstream debugging controls
feature.
Updated Flash Programmer tool description.
Added info about Yosys version (FPGA Editor).
Added info about Linter support (FPGA Editor).
Updated FPGA project Sources description (FPGA
Editor).
m Updated the supported OS list.

2111 2025-09-23 m Extended Simulation description with information about
Full Chip RTL Simulation (FPGA Editor).
m Updated NVM Programmer (Project Data) tool
description.
m Updated Hub structure description.
m Noted Window Appearance Settings saving behavior.
m Listed groups of supported blocks in Macrocell Editor

(FPGA Editor).
2.11.0 2025-07-18 m Added new Chip memory lock configuration instruction.
2.10.0 2025-06-20 m Described new Flash Programmer tool.

m Updated information for Security tab of the Project
Settings window.

m Extended the Generate Bitstream settings section with
new configurations description (FPGA Editor).

m Updated list of SDC commands with supported
arguments (FPGA Editor).

m Updated screenshots to match minor functionality
changes.

29.0 2025-04-11 m Updated Settings description with info about high DPI

configurations.

m Added description for new NVM and EEPROM eraser
tools.

m Described new Socket controls on the Expert
debugging controls panel.

m Updated chip procedure Validation checks list.

m Updated description for PLL Configurator (FPGA
Editor).

2.8.0 2025-03-06 m Added new HBRAM OTP Data Editor description.
m Added distinction between Standard and Expert
Debugging Controls panel types.
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2.7.0 2025-01-30 m Added new Go Configure Driver Tool description.

m Updated Connections description with new external
connection type for SLG51001.

m Mentioned possibility to copy and paste external
components between different software instances.

m Added info about new Description column to I/O
Planner description (FPGA Editor).

m Updated description for PLL Calculator (FPGA Editor).

263 2024-12-18 m Added list of supported SDC commands in Timing
Constraints file (FPGA Editor).
m Added possible solution for successful simulation
launch (FPGA Editor).

2.6.2 2024-11-22 m Added Dynamic simulation description.

m Described new FPGA connection types (SLG47910V
(Rev.BB)).

m Extended Project directory structure section with
information about project subfolders.

m Extended description of the PLL Calculator tool (FPGA
Editor).

m Fixed typos.

2.6.1 2024-09-26 m Added information about Manual generator type in

Memory Table Editor.

m Added Math Core Table description to 12C Virtual
Outputs section.

m Extended Project directory structure section with
information about new bitstream folder.

m Updated description about PLL Calculator (FPGA
Editor).

m Renamed PowerPAK Development Platform to Power
GreenPAK Development Motherboard.

m Renamed ForgeFPGA Advanced Development Board to
ForgeFPGA Deluxe Development Board.

m Improved screenshots style.

2.6.0 2024-07-31 = Added new troubleshooting instruction for the

ForgeFPGA Evaluation Board driver issue.

m Added information about Timer macrocells support in
the Acceleration Profile Configurator tool.

m Described the reason for possible project checksum
modification.

m Mentioned about macrocells’ port types in the Macrocell
Editor (FPGA Editor).

m Extended the Settings section with info about new
Processing and Files tabs (FPGA Editor).
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2.51 2024-07-04
2.5.0 2024-06-20
24.0 2024-04-26

Added information about the new FPGA project creation
approach in Working with project files section.

Updated the Project directory structure section with
information about quick source file localization (FPGA
Editor).

Added note about the requirement to save the modified
modules before performing procedures (FPGA Editor).
Fixed typos.

Added information about the Speed control tool in the
I2C Tools section.

Updated the 12C Virtual Outputs description with new
macrocells support.

Extended the resource meter description in the
Synchronous Logic Generator section.

Added the description of new FPGA project structure.
Updated the Messages panel description with new way
of logs displaying (FPGA Editor).

Added information about new status indication of the
Synthesis/Generate bitstream procedures (FPGA
Editor).

Updated the CPU and suppported OS information in the
System requirements section.

Added the new Acceleration Profile Configurator
section.

Added the new Reg File Configurator section.

Added the new DAC Tool section.

Added the new Power Monitor section.

Added the new PLL Calculator section (FPGA Editor).
Updated the Memory Table Editor section with
information about Signal generator type.

Extended the Synchronous Logic Generator content
with new resource meter description.

Extended the Logic Analyzer section with the
description of export feature in Protocol Analyzer.
Updated the 1/0 Planner content with the import and
export formats information (FPGA Editor).

Extended the I/O Planner content with warning icons for
invalid port names description (FPGA Editor).
Extended the Macrocell Editor content with Properties
panel description (FPGA Editor).

Added information about project checksum in Working
with project files section.

Substituted the Devices section content with a feature
list for each platform.

Updated the supported OS list.

General content improvements.
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2.3.0 2024-02-12
220 2023-12-22
2.1.0 2023-12-08
2.01 2023-10-25

Added the new Synthesis Report section (FPGA Editor).
Added the new Design Templates section (FPGA
Editor).

Added the new Settings section (FPGA Editor).
Added the [carus Verilog and GTKWave quick start guide in
the How to section.

Extended the Additional controls section with a new
option for the Split tool (FPGA Editor).

Extended the Simulating a testbench section with
information about ensuring persistence for simulation
results (FPGA Editor).

Extended the Project settings window section with the
Security tab description.

Improved and extended the ForgeFPGA devices
section.

Improved the Logic Analyzer section.

Improved the 12C 1/O Tool section.

Improved the 12C Tools section.

Updated the 1/0O Planner section (FPGA Editor).

Fixed typos.

Added a new Memory Table Editor section.

Added a new FPGA Editor section.

Added a new Troubleshooting section with the Failed
Socket Test solutions.

Added a new section with the Voltage Monitor tool.
Extended the 12C Tools section with the new Memory
Table tool.

Extended the 12C Tools section with the new Data
Buffers tool.

Extended Debugging Controls for the PowerPAK Dev.
Platform with the LEDs ON and LEDs OFF feature
description.

Extended Debugging Controls for the PowerPAK Dev.
Platform with the Device selector (external chip support)
feature description.

Updated the Board Selector in the Debugging Controls
with the new information about the Socket Test.
Updated the notification of the processing data time for
Transient Simulation Analysis.

Updated the System Requirements section.

Improved the Demo Board and Demo mode section.
Improved the Hardware source image list.

Fixed typos.

Fixed typos.
Added Changelog.
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2.0.0 2023-10-13 New revised structure.
Significantly improved navigation.
Carefully selected materials.
Improved instructions.

Improved graphic material.
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RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
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Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
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Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
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