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1. Introduction

This document describes the installation and usage of Dialog Go Configure® Software Hub software. This
software can be used as a stand-alone application for the firmware development and for chips programming. If
the information in this guide is not sufficient to resolve issues experienced with software tools, refer to the
resources listed under the Support section.

Features that are common for GreenPAK, AnalogPAK, HVPAK, PowerPAK, AutomotivePAK Designers and
ForgeFPGA Workshop are described in chapters with a GreenPAK Designer general name. The differences are
described in separate chapters.

1.1 Application Overview

Each GreenPAK Designer is a full-featured integrated development environment (IDE) that allows you to specify
exactly how you want the device to be configured. This provides you direct access to all GreenPAK device
features and complete control over the routing and configuration options. GreenPAK Designer will be used as a
general name for GreenPAK 3-6 Designers.

GreenPAK Designer has an integrated programming tool that allows you to program configured design into your
GreenPAK chip. With this tool you can also read an already programmed chip and export its data to the Designer.
Designer will generate a project, which has the same configuration as chip.

To start working with GreenPAK Designer please take the following steps:
— Download and install Go Configure Software Hub software;
— Select what components you need,;
— Interconnect and configure components;
— Specify the pinout;
— Test your design with the Debug Tool;
— Use appropriate GreenPAK development platform to program your project into GreenPAK chip. You can
find your kit on Dialog's webstore.

1.2 System requirements

PC System Configuration

Minimum System Requirements for Go Configure Software Hub:

CPU: 2500MHz

System Memory (RAM): 4GB

Graphics Card: 512MB

Free Hard Disk Space: 2GB

Operating System: Windows 7/8.1/10, MAC OS X (v10.8 or higher), Ubuntu 18.04 (32, 64-bit), Debian 11 (32, 64-
bit).

Dialog Semiconductor www.renesas.com
07/21/2022 5
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1.3 Support

Free support for Go Configure Software Hub is available online at http://www.renesas.com
Also click Help- > Social in software tools and get access to Facebook, Twitter, LinkedIn and Dialog TV.

For software updates, please go to the Software page on our website.
You can find all these resources in the Help menu of software tools.

1.4 Acronyms
These are the acronyms used in the User Guide.

Table 1-1. Acronyms

Acronym Description
GPD GreenPAK Designer
GPP GreenPAK Programmer
IDE Integrated Development Environment
I/1O Input/Output
IC Integrated Circuit
OE Output Enable
uUSB Universal Serial Bus
GPIO General Purpose Input / Output
GPI General Purpose Input
GPO General Purpose Output
NMOS N-channel MOSFET
(metal-oxide-semiconductor field-effect transistor)
PMOS P-channel MOSFET
(metal-oxide-semiconductor field-effect transistor)
ASM Asynchronous State Machine
Dialog Semiconductor www.renesas.com
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2.Go C

onfigure Software Hub

This section describes Go Configure Software Hub application and its features.

Figure 2-1. Go Configure Software Hub User Interface

B3 Go Configure Software Hub v.6.28 — O PY

Welcome

Go Con
[ ]

ST B sLes1000C

Al |Fier...
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[ Contact us for Datasheet | Product page | Application notes | Resources | Get samples | Contact us ]
Séfeségﬂifnlt stesioog/1  Package:
Software ‘
Description:

The SLG51000 contains seven compact and customizable low dropout regulators and is designed for high performance camera modules and other
small multi-rail applications.

Two integrated LDOs are optimized to meet the requirements of high-performance analog circuits. They provide very low output voltage noise
characteristics of 13 pV (rms) in addition to high PSRR of 81 dB at 1 MHz and tight output volrage accuracy of =1 % over temperature.

Two LDOs can be configured to operate as load switches which are optimized to meet the requirements of low RON. By using efficent DC-DC
switching regulators upstream in conjunction with SLG51000% linear regulators and load switches downstream, applications can leverage the best
characteristics of each to simultaneously achieve low power, low noise, and low voltage dropout, respectively.

Buitt-in safety protection such as under-voltage lockout, over-temperature protection, and current limit ensures that the ICs are operating under
nominal conditions. SLG51000 has an 12C-compatible interface for flexible power control. SLG51000 is available in 3 small 20-pin WLCSP package with
a wide ambient operating temperature range of 40 °C to 85 °C.

New Open Close

figure Software Hub:

Welcome — welcome page with short information and tips for new users.

Develop — on this page user can select chip revision to start new project for required revision:
SLG51000C, SLG51001C, SLG47910V, SLG51002C, SLG47004V, SLG47115V, SLG47105YV,
SLG46811V, SLG47513M, SLG47512V, SLG46867M, SLG46857-AP, SLG46855V/-AP, SLG46827-AG,
SLG46826V/G, SLG46824V/G, SLG46881V, SLG46880V, SLG46880-AP, SLG46585M, SLG46583V,
SLG46582V, SLG46580V, SLG46538-AP, SLG46538V/M, SLG46517M, SLG46537V/M, SLG46536V,
SLG46535V, SLG46534V, SLG46533V/IM, SLG46532V, SLG46531V, SLG46721V, SLG46722V,
SLG46108V, SLG46110V, SLG46116V, SLG46117V, SLG46120V/P, SLG46121V, SLG46125M,
SLG46127M, SLG46169V, SLG46170V, SLG46621V, SLG46620V/G/-AG, SLG46625-AP, SLG46140V.

Demo — on this page user can start software tools in Demo mode for selected Demo project and read
information about it.

Recovery Files — page with restored files after crash or freeze. Files was saved with Autosave feature in
predetermined time intervals.

New — starts new project for selected chip revision (or double-click with left mouse button on selected chip

revision

icon);

Open — opens existing project, automatically selects chip revision;

Close —

close Go Configure Software Hub.

Dialog Semiconductor www.renesas.com
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3. GreenPAK Designer
This section describes GreenPAK Designer application and its features.

3.1 GreenPAK Designer Interface Overview

GreenPAK Designer consists of: main menu, toolbar, main work area, output window, properties panel and
components list (see Figure 3-1, Figure 3-2).

Figure 3-1. GreenPAK User Interface
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Figure 3-2. GreenPAK 4 User Interface
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3.1.1. Main Menu
Main menu contains controls described below:
- File
New - start new or open existing project from Go Configure Software Hub;
Open — open existing project in software tools;
Save — save current project;
Save as — save current project in specified location;
Import NVM bits — load configuration bits from text file;
Export NVM bits — save configuration bits to text file;
Print — start Print Editor referring item 4;
Print Sch (Beta) — simple print feature without detailed block information;
Application Notes — opens examples web page;
Exit program — close software tools;

- Edit

Rotate Left — rotate a selected block counterclockwise;
Rotate Right — rotate a selected block clockwise;

Flip Horizontal — horizontal reflection of a selected block
Flip Vertical — vertical reflection of a selected block

Align Horizontal — horizontal alignment of selected blocks
Align Vertical — vertical alignment of selected blocks

Set Label — creating a text label for selected blocks
Erase Label — erasing text labels near selected blocks
Set Wire — enable wire creating mode;

Erase Wire — enable wire erase mode;

<
D
S .

Zoom in — increase the work area scale;

Zoom out — decrease the work area scale;

Fit work area — tune scale to show all blocks visible in project;
Zoom 1:1 — set default scale;

Full-screen mode — switch to full-screen mode

Pan mode — enable/disable scene move in pan mode;

Show hints — enable/disable hints for blocks on the scene;
Properties — show/hide Properties panel;

Schematic Library — list of external components for Software Simulation;
Components — show/hide software tools blocks list;

NVM Viewer — show/hide NVM bits viewer;

Rules Checker Output;

Dialog Semiconductor www.renesas.com
07/21/2022 10
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Debug — this tool is included for convenient project testing;

Rules Checker — checks current design for correct settings;

Comparison — compares bits of two projects;

ASM Editor — allows to configure the State Machine using state diagram and set the output
configuration for SM Output block;

I2C Tools — enhanced I2C tools with 12C snapshot Reconfigurator (only in GreenPAK 5-6
Designer);

- Options

- Help

Settings — default projects folder, autosave, toolbars position, recovery, shortcuts and update
options;

Help — show help window;

User Guides — open User guides web page;

Legend box — show the color legend box;

Dialog web site — open Dialog official web site;

Software and documentation — open Software & Dock web page;
Dialog web store — open Dialog chip store;

Design support — web page with training courses and videos;
Contact Us — web form with request;

Social — Dialog Semiconductor in social networks;

Application Notes — open examples web page;

Datasheet — open documentation web page;

Updater — open software update tool;

About GreenPAK Designer — show information about software tools versions modification.

3.1.2. Tool-bars
Toolbar provides a quick access to frequently used functions. There are 8 tool-bars:

- File

New;
Open;
Save;
Print;

Undo;
Redo;

Set wire;
Erase Wire;

Set Label;
Erase Label;

Dialog Semiconductor

07/21/2022
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- Item editor

-  Tools

Rotate Left;
Rotate Right;
Flip Horizontal;
Flip Vertical;
Align Horizontal;
Align Vertical,

Rules Checker;
Debug;

ASM Editor (only in GreenPAK 5-6 Designer);

Comparison;
Project Settings;

- Panel switcher

Properties;
Schematic Library;
Components;
NVM Viewer;

- Navigation

Zoom slider — adjust scale;
Zoom 1:1;

Fit work area;

Full screen mode;

Pan mode;

Show item hint;

Dialog Semiconductor

07/21/2022
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3.1.3. Work Area

Work area contains all blocks available in GreenPAK chip and their connections. In GreenPAK 4 Designer
(SLG46620V and SLG46621V) work area consist of 2 matrices: Matrix0O and Matrix1(Figure 3-4). The components
of each matrix can be interconnected through 10 input and 10 output ports.

Matrices window placement define buttons: (2= 5]

- Matrix O (full screen);

- Matrix 1 (full screen);

- Vertical placement (2 matrices);

- Horizontal placement (2 matrices);

- One of matrices in separate window or monitor.

Figure 3-4. Two matrices of GreenPAK 4 Designer.

[SLG46620V] - GreenPAK4 Designer v.4.01 = @

= o oo
P 2 N W= L. B @
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o

3
<

[l

Three types of components connection:
- Connectivity matrix connections (green) — user can connect any output to any input through wiring tool;
- Settings defined connections (orange) — these connections are predefined and depend on block settings;
- Buses (wide orange line) — buses also depend on block settings. All buses are 8-bit wide.
All blocks can be moved using mouse or keyboard (Ctrl+Arrow Keys or Alt+Arrow Keys) and rotated. You can
move a few blocks at the same time by using multiple select option. Rotation, flipping and alignment is also
available for more than one block at a time.

Dialog Semiconductor www.renesas.com
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3.1.4. Properties Panel

Properties panel contains all settings available for selected chip component. The panel is divided in two partitions:
Properties and Connections. Properties division contains settings and parameters that could be specified for a
selected block. Connection division contains settings which control the predefined connections to the selected
block. Last division could not be present in some blocks. Some parameters and settings are common for a few
blocks. There are 2 types of controlling elements Edit Box and Drop List. To change settings in Drop List you
can click and select action or place the mouse pointer over selected list and scroll by mouse wheel. To enter
value into the Edit Box you can use keyboard, mouse scroll or buttons at the right. After finishing all configurations

press Apply button to confirm changes. If you want to discard changes you can press Reset button @] with
options: reset settings to default or reset connections to default.

3.1.5. Components List

The Components list is an instrument that contains all blocks available in chip. It provides user with the possibility
to show/hide unused blocks. You cannot hide blocks that are connected by any type of lines. In the GreenPAK
chip there are connections which are beyond the connectivity matrix. They are controlled by settings of proper
components and cannot be fully disconnected. That's why there are some blocks that cannot be hidden. Hidden
blocks retain their configuration. For this reason, be sure to configure hidden components properly. You can show/
hide selected blocks by using the check/un-check feature on the list. In order to show a group of blocks, double-
click on the check box of the desired group. In order to hide a group use a single click.

There are two buttons at the bottom of the components list — Show all (shows all blocks) and Hide all (hides all
blocks which are not connected to a circuit). Also user can use filter to find required components.

User can drag&drop any component from Component List to the workarea to the right place:

4| Components List ]

Components
+ PIN 20
- Logic gates
NV
I Combinatorial Logic
2-hitLUT4
? 3-bit LUT1 o v ;E:tt%
b e 15 | ShitLT4
Fhius
3.1.6 Color Scheme
Components:
Mode Description
Normal Selected
B | Tumedon
L] | [ [voPap

Components Pin Tips:

Color Value

User can connect wire to this pin

Pin has already been connected (and there cannot be any other connections to this pin)

User can connect wire to this pin only after changing component option

Inner connection, user cannot connect wire to this pin

LI

External 1/0O Pin (I/O from chip)
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3.2 Creating a Project

To create a new GreenPAK project start Go Configure Software Hub or go to File->New or click the “New”
icon on the toolbar. While creating new project in GreenPAK Designer specify operating conditions — VDD and
Temperature.

Figure 3-4. Operating conditions.

#8 Project settings H
Specs Information General Security
Cperating conditions
Min. Typ. Mazx.
VDD [V} N/D = || N @
vDD2 (v N/D * | D =] | Ne L i)
Temperature [*Cj: | N/D | nD | | nD @
| Betailed 0K Cancel Apply

o Info

A new project will be created in current window and all unsaved changes will be lost. Also you can start a new
GreenPAK Designer copy and it will be loaded with the blank project. By default the project is configured for
minimal power consumption and some components are disabled. All disabled components are darker and colored
in red after selection. GreenPAK 3-6 projects use [.aap,.hvpak,.gp3,.gp4,.9p5,.gp6] file extension. It contains
information about position, rotation/flipping and configuration of chip blocks, all wire connections, and bit file
sequence settings of test mode, etc. Interface settings will not be saved in the Project file.

3.2.1 Updating Existing Projects

If you load an existing project created by a previous version of GreenPAK Designer and want to save changes, it
will be saved in the updated file format.

3.2.2 Lock NVM Window

Figure 3-5. NVM Options.
= NVM Options ?

NVYM Options

Lock status: Locked =

Pattern ID: 1 =

7, Detailed

Info OK Cancel

Lock status — blocks NVM reading. A programmed project becomes unavailable for chip reading. Though chip is
still applicable for the emulation.

Dialog Semiconductor www.renesas.com
07/21/2022 15



¢ldialog —

SEMICONDUCTOR GreenPAK Designer 6.31

Pattern ID — gives an ID (1-255) to the project. The ID will be put in the chip after programming, and also will be
read back during “chip reading” operation.

3.2.3 Project Settings Window

Figure 3-6. Project Settings General tab

Eo Project settings ? =
YOO directly to analog blocks {use For YDD < 1.9%)
General | Seaurity ‘{ Regulator and Charge Pump automatic OMJOFF {use For dynamical 1.71Y < YDD < 5.5Y range)
Regulator auko OM/OFF and Charge Pump always OFF (use for 3.0V < ¥DD < 5.5Y)
enaral roiect ot / Regulator auta OM/OFF and Charge Pump always OB {use For 1.71Y < WDD < 3.0¥)

Power Supply Control
od

Ty VDD directly to analog blocks (use for VDD < 1.9v) ~

GPIO quick charge Disable -

) Detailed
2 info OK Cancel

GPIO quick charge — this option will temporarily enable 2k resistor for ~1us duration in parallel to internal
pull-up/downs during power on, before reset signal is released to internal blocks. For example, this option should
be used to ensure the internal pull-up rise-time is fast enough to be detected as high level during power-on.
Otherwise, a rising edge with weak internal pull-up can be quite slow, and miss detection as a high-level because
of too slow of risetime.

Figure 3-7. Project Settings Security tab

¥ Project settings X

Specs Information General Security

HWVM Options
Lock status | Unlocked =

PatternID |1

Lock status — blocks NVM reading/writing. A programmed project becomes unavailable for chip reading or for chip
writing via 12C Tools for chips with 12C Serial Communication (see chip datasheet). The chip is still applicable for
emulation.

Pattern ID — gives an ID (1-254/65534) to the project. The ID will be put in the chip after programming, and also
will be read while “chip reading” operates.
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3.3 Configuring Chip Components

3.3.1 Placing Components

When you open GreenPAK Designer it will start with a blank project. A blank project contains pins and blocks

which cannot be hidden. Components can be moved, rotated, flipped and aligned. In order to move a component,

simply drag it where you want by clicking the left mouse button. To rotate/flip/align component select it and press
n r — |

the “Rotate/F”p/A"gn" buttons Rotate Left RotateRight  FlipHorizontal  Flip Vertical Align Horizontal — Align Vertical on the tOOlbar or SeleCt
Rotate/Flip/Align in the main menu.

] o

3.3.2 Setting Chip Components Parameters

Each chip component has different parameters. Some components have parameters that are shared with other
components. Changes in one block cause changes in other blocks. Component settings are available at
component Properties panel (Figure 3-8) which appears after double-clicking on the component. Properties
panel consists of three parts: Properties, Connections, and Information. Properties section contains all settings of
a selected component. Connections section allows you to configure connections that couldn’t be made using
wiring tool. Information section contains short information about parameters of selected component. After making
changes in Properties panel click the “Apply” button to save changes. If you do not click the “Apply” button and
select another block, a save changes message box will appear.

Figure 3-8. Properties Panel

Properties [E5]

ACMP2
1uA pullup on -
input: A
Hysteresis: Disable e
Low bandwidth: |Enable H
N+ gain: Disable S

Connections
N+ source: PIN 13 s
-
IN- source: 50 mY -
Set power control settings
5] Apply
Reset settings to default
Reset connections to default

OK Cancel

Reset connections and/or settings to default: this option allows to reset NVM bits, components properties, wire
connections from/to component.
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3.4 Specifying Interconnections
You can interconnect chip components to achieve the necessary functionality. To make a connection please select

5
Setwire " on the Wire toolbar or from the main menu. Next, click the first and second pins that you want
to connect. After selecting the first pin, GPD highlights allowed connections in green. If you click the first pin and

then decide to exit line creating mode press Esc or the right mouse button.

Figure 3-9.

Also you can manually correct the created wires.
You can move horizontal lines up and down, vertical lines left and right (Figure 3-10).

Figure 3-10.

You can move points on the wire (Figure 3-11).

Figure 3-11.

In order to create additional points on the line use the double click (Figure 3-12).

Figure 3-12.
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Only the green color pins can be connected Using Wire Creating tool. Some components have pins that are not
allowed to be connected using wiring tool. Connections between such pins (orange dotted line and violet pin
color) and buses can be made only by changing settings in Connections section of the Properties panel of
proper components. In this case violet pins can change color to green and user can connect them using wiring
tool. Orange wires will be automatically generated. Orange wires also can be modified by user. Input pins without
connections are considered to be tied to ground.

hY

-

Erase Wire

In order to delete wire please select Erase wire at the Wire tool-bar and click on the selected wire.
Only green wires can be deleted.

Additional controls for add/remove wires:
Hold button to force wire mode:

®  Shift: for Set Wire;

® Alt: for Erase Wire;
Action with multiple wires:

® Hold Ctrl+Shift and click on pin: add multiple wires from the same source pin;

® Hold Ctrl+Alt and click on wire: remove all wires from source pin;

® Hold Ctrl: works as Ctrl+Shift or Ctrl+Alt based on current wire mode;
Move network
Move network feature provides the fastest way to reconnect all matrix wires from any pin to another. Simply click
on wire with right mouse button and select Move network in Context menu

Figure 3-13. Move network in Context menu

Convert to labeled connection
Convert network to labeled connection

Move network

Remove connection

Remove network

Select new source from list in Move network window. User can select new source only from list of visible blocks or
from list of all blocks.
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Figure 3-14. Move network window

Select new source

¥ 1/0 PADs

VDD (PIN 1)

PIN 3

PIN 4

PIN 5

PIN &

GND (PIN 9

PIN 10

PIMN 11

PIN 13

* (Combinatorial Logic
¥ 4-pit LUT2

* Analog Comparators

LA A A A A L L & 4

b ACMPD

b ACMP1

b ACMPZ
* Spedial components
P DLY
POR
QsC0
Qs
12C

Function

FILTERQ/EDGE DETO
FILTER1/EDGE DET1
2-bit LUTO/DFF/LATCHO
2-bit LUT1/DFF/LATCH1
2-bit LUTZ/DFF/LATCHZ

reyvvrvyvylDwvwwwwy

Visible blocks only

3.4.1 Wire Types

Figure 3-15. Green Line

Green lines in GreenPAK Designer software tools are used to mark manual wires. Using them you can manually
connect necessary blocks to operate in the desired way. You can connect block output to multiple inputs, but
wiring of different outputs to one input is impossible.

Figure 3-16. Orange Line

Orange lines are used to mark the internal functional bounds of the chip blocks. They do not have the impact on
chip operation until the proper function is used. These lines can’t be erased.
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Figure 3-17. Bold Orange Line

nm

0 0 00

o

Bold orange lines (like the orange lines) mark the internal bounds. The difference is that the bold orange lines
mark 8-bit parallel data buses. These lines also cannot be erased. They do not have an impact on chip operation
until the proper function is used and the proper option is set.

Figure 3-18. Light Green Line

Ml el = o

Light green lines are used to mark the shared connections. Their behavior is the same as the green lines.

Replacing wires by labels

This option converts wired connection to 2 labels (for output and input pins) and back (Figure 3-19). Name of the
label will be generated automatically: NETx, where x — random number. If output was connected to few inputs all
of them should have the same name. For changing the connection type use the context menu of the block, line or
label(NET).

Figure 3-19.Labeled connections

Available options for wire (context menu):
- Convert to labeled connection;

Available options for label (context menu):
- Convert to wired connection;

- Rename network;

- Remove connection.
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3.4.2 Set/Erase Label

Using Set/Erase Label the user can add/delete text label. The Set Label tool adds a text label to the selected
component or without connecting them to the specific component. The user can Attach label to component or
Detach label(s) from component(s). If no component is selected, then the user can select a component from the
list offered by the Set Label tool. The user can also choose text color. If the selected component already has a
label, Set Label tool can edit label text. If the user selects more than one component, it is possible to change the
text color without changing text in all components at once. If the user changes the text while more than one
component is selected, it will be changed on all selected components at once as well. Erase Label deletes text
label.

Figure 3-20. Add Label

+| Attach to block

[pmi3 5

Enter text

[
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3.5 Specifying the Pinout

3.5.1 Port Connections
Pin blocks can be connected just like any other blocks using the Wiring Tool.

3.5.2 Port Drive Modes

GreenPAK chips have GPIO, GPO and GPI pin components. These components can be configured to work in the
following modes:

— Digital in with Schmitt trigger;

— Digital in without Schmitt trigger;

— Low voltage digital in;

— 1x push pull;

—  2x push pull;

— 1x open drain NMOS;

— 2x open drain NMOS;

— 4x open drain NMOS;

— 1x open drain PMOS;

— 2x open drain PMOS;

— 1x 3-State Output;

—  2x 3-State Output;

— Analog input;

— Analog output;

Also, Pull-Up/Pull-Down resistors are configurable. To configure the pin component, open its parameters to set a
desired mode and pull-up/pull-down resistor. 1/0O pin components have input (IN), output (OUT) and output
enable (OE) pins. These pins are one-way directed, so you need to configure the pin component and connect the
proper pin. OUT pin is an output signal from the pin component. It corresponds to the signal from the input buffer.
IN pin is an input to the pin component. It accepts a signal from internal components. Output Enable (OE) signal
defines the Push-pull buffer state. Low OE signal switches buffer to Hi-Z state. High OE signal enables Push-pull
buffer regardless of selected component operating mode. It could be used for applications where bidirectional pins
are needed.
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3.6 Navigation

+
I‘-

To navigate through project workspace use the View menu or toolbar. Use Zoom In e , Zoom Out
@)
buttons or slider to zoom workspace. If you want to see all project components click on Fit work area s or
1) &M
Zoom1:1 ¥ .To navigate through work area you can use Pan mode ' . Pan mode also activates by
using middle mouse button.

To enable block's hint, press Show item hints _. | button. A hint box pops up next to the item when the mouse
moves over the block.

Ty 100 RN EN B KRN D

3.7 Keyboard commands

To navigate through GreenPAK Designer use specific keyboard commands or shortcuts. List of commands
specified in the table:

Table 3-1. Keyboard commands
Keyboard command Action

Block moving on the scene

Alt+Arrow Keys Moves selected block on 1 pixel

Ctrl+Arrow Keys Moves selected block on 10 pixels

Connecting/Erasing wires

Hold Shift Forces Set wire while using Erase Wire

Hold Alt Forces Erase wire while using Set Wire

Hold Ctrl+mouse cursor Adds multiple wires from the same source

Hold Ctrl+Shift+mouse Forces add of multiple wires from the same source while
cursor using Erase Wire

Hold Ctri+Alt+mouse Forces remove of all wires from the network while using Set
cursor Wire

Standard hotkeys

Ctri+Z Undo

Ctri+Y Redo

Ctrl+N New project

Ctrl+O Open project

Ctrl+S Save project

Ctrl+P Print Editor
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Ctrl+Q Exit program

Ctri+L Rotate component Left
Ctrl+R Rotate component Right
Ctrl+H Flip component Horizontal
Ctrl+Vv Flip component Vertical
Ctri+W Set Wire

Ctri+E Erase Wire

Ctrl+F Filter on Components List
H Hide component

+ Zoom in

- Zoom out

F1 Help

F2 NVM Viewer

F3 Properties of component
F4 Components List

F5 Rules Checker

F9 Debug

F11 Fullscreen Mode

Debug hotkeys

Shift+E Emulation

Shift+l Info

Shift+L Log

Shift+N NVM Data

Shift+P Program

Shift+R Read

Shift+S Save Settings

Shift+T Test Mode

All other Designer main window actions can be configured by entering specific key sequence in Settings window
on Shortcuts tab. For ASM Editor user should enter key sequence in format: Ctrl+key.

Dialog Semiconductor www.renesas.com
07/21/2022 25



¢dialog N

SEMICONDUCTOR GreenPAK Designer 6.31

3.8 GreenPAK Designer Settings

GreenPAK Designer settings configure all basic options of program in several tabs (Figure 3-21). To open settings
select Options-> Settings in main menu.

Figure 3-21. Settings window

General Designer Appearance Shortcuts Updater
Default projects folder
C:Ysers\Bogdan | Browse...

Projects recovery

Turn on autosaving

L (save a copy to temporary location)

Frequency: | 5 min =

Default oK Cancel Apply

GreenPAK Designer settings window contains of tabs:

General:
® Default projects folder — defines path to users project files;

®* Projects recovery — activates autosave function, which allows to reduce the risk or impact of data loss in

case of a crash or freeze. Autosave function in predetermined time intervals will save your files and after
a critical problem will offer to restore these files in Go Configure Software Hub on Projects files recovery
tab (Figure 3-22);
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Figure 3-22. Project files recovery tab in Go Configure Software Hub

B Go-Configure Software Hub v.5.26 — m] X

e * Project files recovery

Name Type  DateModified ~  Date Created
1| gy ~T824autosave.gp3 gp3 111120211620 11.11.202116:20

Total fies found: 1 5 Refresh = Load [ save as ® Remove ¥ Remove al Close

Designer:
® Pin hints — shows pin hints while block is selected or properties panel of component is visible:

Appearance:
®* Window appearance — saves positions of toolbars/dock widgets and window geometry of GP Designer
work area;

* High DPI displays — enables GP Designer scalling on high DPI displays;

Shortcuts:

® On Shortcuts tab all GP Designer actions can be configured by entering specific key sequence. For ASM
Editor user should enter key sequence in format: Ctrl+key;

Updater:
® Scheduler — determines check for updates time: after Designer starts or Once per 1-7 days;

® Path — defines server for update and destination to download updates;
® Proxy — allow user to configure proxy for updates;
® Check configuration button — checks connection to server.

Default button:
® Resets settings to default parameters by categories or all at once.
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3.9 Legend Box

Legend box shows the color scheme of GreenPAK designer.
The user can open this window by clicking 'Legend box' button in 'Help' menu.

Figure 3-23. Legend Box View

ighlighted)

Dialog Semiconductor www.renesas.com
07/21/2022 28



¢ldialog —

SEMICONDUCTOR GreenPAK Designer 6.31

3.10. Updating GreenPAK Designer

There are two ways of updating the GreenPAK Designer:

®* When updates are available — this information will be displayed. The user will get a chance to either

download a new version using the “OK”, or the “Cancel” to delay the update until the next program start.
After the download is finished, Designer automatically installs the software.
IMPORTANT: After finishing installation, restart the GreenPAK Designer software.

Figure 3-24. Updating GreenPAK Designer

#8 [SLG46537V] - GreenPAK Designer v.6.22 - O x
File Edit View Tools Options Help
L ! — e
= ¥ | ® O b E ’
H = S ¥ B B ’ 2 N = g
New Open Save Print Undo Redo Set Wire | Erase Wire Set Label Erase Label Rules Checker ASM Editor Debug Project Settings Project Info Properties | Component Library
/" Rotate Left 7. Rotate Right Flip Horizontal Flip Vertical 7Align Horizontal | Align Vertical
S T & [4] New version 6.22.006 available. Do you want to update now? Cupennentilny ®
Component Library o Components
- Simple ~* /O PADs -
Resistor v VDD (PIN 1}
) V| PIN 2 100)
Capacitor V| PIN 3 (101)
Inductor v PIN4(102)
V| PIN 5 103)
Ground v PING(104)
- Sources V| PINT7 (105)
Voltage source V| PIN 8 (106)
r Semiconductors v PING(107)
V| PIN 10 (108)
Diode V| GND [PIN 11)
- DC motors V| PIN 12 (109)
Generic Brushed DC Motor V| PIN13 (1010)
Partescap 17N78-210E.1 : ';m 1'; [:gu]
Crouzet 827200 | PIN151012) k
Maxon DCX 6M External Components
Maxon DCX 14L v Bﬂe:\al components
GND
Maxon RE25 118743 v GND
- Step Motors v v
Generic Step Motor
Adafruit XY425TH34-0354A
Trinamic QSH-4218-51-10-049
Portescap 23HX18D10B
Filter... 1 s Filter...
Properties | Component Library - — YLy =S « || simulation: Defautt =1 ] Show all || Hide all

®* You can also find the latest GPD version at Software page of Dialog web site. For the best user

experience, keep your GreenPAK Designer up to date. Feel free to email suggested updates to the
developer to improve this program (Please refer to “About GreenPAK ” section of Help menu).

Configure Updater options on Updater tab in Designer Settings window (see Section 3.8 GreenPAK Designer
Settings)
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3.11 Help Window

To view information about a specific block, select the block and click 'Help' from the Help menu or press the 'F1'
button. A window will list the information about each block ('short info'). Press the 'detailed info' button for more
detailed information (Figure 3-25). If you don't select any block, you will be shown the information about all the

blocks. The 'Help' button on the property panel of each block provides the same information about the current
block.

Figure 3-25. Help Window

File Edit View Tools Options Help

H*ﬁ‘i&‘l“’(fiaz’_\?‘QQ

New Open Save Pint = SetWre FEraseWre — Setlabel FEraselabel  RuesCheder  Emuator — ProjectSettngs  Projectinfo | Properties | Components | NVMVewer — Datasheet Examples User Guides

" Rotate Left  “ Rotate Right Fip Horizontal FipVertical 1| Align Horizontal |- Align Vertical

Components List ®

Components
= 1/0 PADS E
~ o

¥ P2
¥ PN 3
¥ Pma
¥ PN

0%, vme

ﬁ GreenPAK3 Reference (SLG46721V)

=I- GreenPAK3 Reference (SLG46721V)

iy e GreenPAK3 Reference (SLG46721V)

VDD
LUT (Lookup Teble)
LUT/DFF/LATCHes

LUT/PIPEDELAY

COUNTER/DELAY

LUT/CNT/DLY

programmable Delay / Edge Detector
Addtional Logic Functions

ACMP (Analog Comparator)

Voltage Reference (VREF)

Power on reset (POR)

RC Oscilator (RC 0SC)

Detailed information

Features:
~Logic & Mixed Sinal Crauits
- Highly versatie Macro Cells
-Read Back Protection (Read Lock)
18V (£5%) to 5V (£10%) Supply
- L8V (£5%) to 3.3V (£10%) Supply (hen using the 2VHz nternal 05C)
- Cperating Temperature Range: ~40°C to 85°C
~RovS Conplant /Halgen-ree
20-pin STQFN: 2 x 30,55 mm, 0.4 mm pitch

N 34t LUTO

Applications: 3itLUTL
-Personal Computers and Servers 3hitLUT+
-PC Peripherals 3bitLUTS
- Consumer Electronics 3bitLUT
- Data Communicatons Equiment. 3bitLUTT
- Handheld and Portable Electronics

The is Silego's tird Array 2mmx 3mm = nalog Comparators
TOFN-20 package.

ACHPL
AcHP2

The aLavios low pover component for mixed-signal functins.
Users aeate theircrcuitdesign by programming 1/0 PINS and macrocels of the SLG46721, This  Counters | Dela
iy ersaie davet o 3 ot vateny of el S fonctant b Gamgres it e vy S o P e ot chet

VREFO
VREF1

POR
= Combination Function components
2-4it LUTO/DFF/LATCH4
24t LUTL/DFFAATCHS
HIRUTIDEANTCH

G
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3.12 Demo board and Demo mode

Demo board

Demo board is a special hardware with a mission to demonstrate some specific application of GreenPAK chip.
They have GreenPAK chip soldered on the board, already programmed with some specific project. They also
support I12C transferring that allows Designer to communicate with GreenPAK chip and change it NVM.

The exception is 12C Bridge which doesn’t have specific project and allows any project to be loaded in.

Demo board connection
After opening of Demo project, Designer waits for connecting of proper device:

Figure 3-26. Waiting for proper Demo board

¥ [SLG4T105V] - [DemStepperledControl] - GreenPAK Designer v.6.22 — m] X
File Edit WView Tools Options Help
! [ ) : = % oD
i ™ - | . ] - rury
ﬂ = 5 PV I W # ki # 4 hY L B
New Open Save Print Undo Redo Set Wire | Erase Wire Set Label Erase Label Rules Checker Debug Project Settings Project Info Properties Components NVM Viewer
/" Rotate Left "], Rotate Right Flip Horizontal Flip Vertical _Ahgn Horizontal | Align Vertical
IQ} Please connect Dialog HVPAK Demo Board to USB port. Clase I

Demo board detection

Figure 3-27. Demo board detected

8 [SLGAT105V] - [DemStepperLedControl] - GreenPAK Designer v.6.22 — m] *
File Edit View Tools Options Help
] L [ — - oo
e "y 1 | . ] o =]
ﬂ = & p> ) W # = # A N | B
Mew Open Save Print Undo Redo Set Wire | Erase Wire Set Label Erase Label Rules Checker Debug Project Settings Project Info Properties Components NVM Viewer
/" Rotate Left " Rotate Right Flip Horizontal Flip Vertical _Ahgﬂ Horizontal == Align Vertical I & Add Probe ¥ Remove ¥ 12CVirtual Inputs  12C Virtual Qutputs  12C Reconfigurator I
Write B Close I

After Proper Demo board detected (Figure 3-27), simple 12C tool activated:

®* Write - sends current project’'s NVM to device;

® [2C Virtual Inputs, 12C Virtual Outputs (with Add/Remove Probe tool) - opens 12C tools (see Section 6.4
Control Panel);

® |2C Reconfigurator — starts shapshots reconfigurator tool (see Section 6.4 Control Panel);
® (Close — exits demo mode;

® Info button — shows all system and hardware information;
Designer’s Demo Mode

User can start designer in Demo mode, which means it will show specific project for selected demo and provide
tool to operate with demo board. Demo mode applies some restrictions on Designer functions as well as adds of a
new features. In general case it opens specific demo project, shows specific tool control panel and limits
operations with project file.

Exit demo mode

User can exit demo mode. This will decline all restrictions applied by demo mode, but keep current project open.
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3.13 Snipping Tool

Snipping Tool is screenshot tool for software tools workarea. It allows scene selection, copying or saving as a file.

Click Tools — Snipping Tool, select style of screenshot area (Figure 3-28)

Figure 3-28. Snipping Tool window with style selection

Options

(®) Datasheetstyle () Regular style

Select area and copy to clipboard or save image in Bitmap/PNG/SVG format (Figure 3-29)

Fiiure 3-29. Sniiiincl) Tool window: exiort selection

Preview Copy
| Copy as bitmap ‘

| Copy as SVG ‘

Save

| Save as PNG ‘

| Save as 5VG ‘

Close
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3.14 EPG Waveforms Editor

The Extended Pattern Generator (EPG) range is 92 bytes and at every rising edge of CLK input a byte from NVM
appears at the output. EPG shares its outputs with 12C Virtual Inputs. Configure Extended Pattern Generator in
EPG Waveforms Editor(Figure 3-30) using SPI, 12C, PWM or Manual type of generator.

Figure 3-30. EPG Waveforms Editor

8 EPG Waveforms Editor

Generators OUTO (SPI0 MOST)

Generator: SPIO > || = High —‘
MOSI: QUTO (SPIO MOSI) - g =

SCK: OUT1 (SPID SCK) -
55 OUT2 (SPID 55) - S
High
cPoL: 0 - —‘
Low —
CPHA: 0 T
55 polarity: Idle high - ouTa (SPI0 55)
o High
MOSI initial state: | 0 e
Low -
Data:Z |10
. . 0OUT3 (Manual 2)
First bit: | MSB e High
= Low —
Delay time: | 21 CLK >

- send Bits v |G| = OUT4 (Manual 0)

High
Data: — |10101011 —‘
[

OUTS (Manual 3)

Used resources: 56/92 Samples

Manual EPG data editor

(5] Apply
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SPI generator has output pins, commands editor and samples resources meter (Figure 3-31).

Figure 3-31. SPI generator commands editor and resources meter

Data: — |1|} |

First bit: | MSE =
Delay v |9 | =

Delay time: | 21 CLK =

SendBits v |4 | =

Data: ~ 10101011

Used resources: | 56/92 Samples |

I12C generator has SDA and SCL output pins, commands editor and samples resources meter (Figure 3-32). In
editor user selects commands from list of Basic (start, stop, etc.) and GreenPAK access (Read/Write). “S” button
splits composite GP access commands in sequence of Basic commands.

Figure 3-32. 12C generator commands editor and resources meter

= ' start v|s|#]|=
EE N Control Byte | s |&|=

Operation: Write -
Slave address: | (w0 > lhex *
Result value:  0/0x00/0b00000OD00
Slave Ack |5 |9 |=
Data |5 |9 |=
Value: | 0D =||hex =
Slave Ack |5 |9 |=
Data |5 |9 |=
Value: | 00 =||hex *
Slave fck |5 |9|=
Stop |5 |%|=
Stop |5 |%|=
12C0 resources: 63/92 Samples Clear
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PWM generator configures output pin, period duration, high level duration and phase shift (Figure 3-33).

Figure 3-33. PWM generator options

Output: OUTT [PWMO) -
Period duration: 92 CLK =
High level -
duration: 52 CLK il
Duty cycle: 56.52 %

Phase shift: 27 CLK =

Manual generator configures output pin and bits values (Figure 3-34).

Figure 3-34. Manual generator options

Qutput: QUTO (Manual d) =
Data:
Bit # Value -
o o
1| 1 |
2 o
3| 1 |
o
5 | 1 |
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3.15 Timing diagram

The supply controller provides a flexible power sequencer that controls the power-up and power-down timings for
the six resource enable outputs feeding the matrix interconnect. The timing sequence is divided into six slots or
discrete periods of time between events. There are two dedicated configurable sequences (up and down).
Initiation of a sequence is performed with the trigger-up and trigger-down control signals from the matrix
interconnect.

The Power sequencer supports, One-Time Programmable (OTP) configurable, minimum and maximum slot
duration limits for each slot in each of the power sequences.

Timing diagram state control allows to configure the Power sequencer minimum and maximum slot durations
provided for each slot and for both the up and down sequences (Figure 3-35).

Figure 3-35. Timing diagram window

[ 7 ]
S A" 4
Cursor | Succession Clear Apply  Revert Help
Power up Power down
PS0
Min time: 0,000 ms = | Trigger-up|
pu—
Max time: 50 ms i
PSO
- Ps1
Min time: 0.000 ms =
Max time: 50 ms -
P52
Min time: 0.000 ms = E
Max time: 50 ms = E
P53 [Power-Up
Min time; 0.000 ms - 5E6E585858585885858858885858888685868568858888878
e e R = = i = = A = = = O e = = = = i === =1
SRR EBRERE SR RFRER R RS SR RF R ERBaacamesm (m)
S = e R S = i R SR R S R TR SR )
Max time: 50 ms -
m Minimum time slot duration,
m Maximum time slot duration. Advancing to the next slot only if the input from the matrix interconnect is tied to its active level.
m‘ Advancing to the next slot only if the input from the matrix interconnedt goes to its active level.

The time duration in a given slot is limited to the minimum duration regardless of the state of the power-up and
power-down signals from the matrix interconnect. The time duration in a given slot is limited to the maximum slot
duration, when maximum duration control is configured as enabled in OTP.

Slot duration minimum timers support a range of 0 ms to 32.64 ms with a resolution of 128 ps.

Slot duration maximum timers support options of (0, 10, 30, or 50) ms (Figure 3-36).
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Figure 3-36. State minimum and maximum time

PS50
Min time: 32.640 ms -

Max time: 50 ms -
Timing diagram options (Figure 3-37):
® Cursor — shows time label when cursor is placed over the timing diagram;
® Succession — shows Power sequencer state transitions on timing diagram;
® (Clear — clears all PS time settings to defaul;
® Apply — saves all min and max time parameters of PS, changed by user;
® Revert —discards all min and max time parameters of PS, changed by user;

® Help — shows help.

Figure 3-37. Timing diagram options

S i
cursor | Succession Clear Apply Revert Help
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4. Print Function

4.1. Print Editor
Print Editor feature consists of two main parts:
& Editable working area, where the user can customize positions, view of components, and lines

connecting them.
& Preview window where the user can set up the print preferences.

Editable working area shows all components which where used in the design.

Figure 4-1. Print Editor

LE Print Editor =<
File Edit View
= = a i 2 = A\ A B @ 4
Print  Preview Saveimage  Snapshot Rotate Left  Rotate Right  Flip Horizontal — Flip Yertical Add Text | AddRect  AddElipse  Graphics setkings
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in ,,
Mode: Digital in without Schmitt trigger —_I_ " Compmaorial Logic
_ ‘_E'Xf Res.: Pull Down - : ¥ gz‘;i::;aésr:;araturs
nout Res, val.: 300K L ¥ Conmiere e
Init. state: Output floating outl= # || Special companents
]
2]
PIN 10 :
.. . . . . ”’?
Mode: Digital in without Schmitt trigger —_I_
& Res.:Pull Down -
Infout Res. val.: 300K i
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=]
2]
1l [r]
vy SIET KN LN KD
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The Main Actions:

- User can hide or display any component using the Components list on the right.
- Each component in the work area is selectable and movable.

- Any component can be rotated or flipped.

Note: print editor settings will be saved before print editor's window is closed. It allows the user to repair previous
state during next opening.

You can load previous print editor state or reset all blocks.

De you want te load previous print editer state?

@ox || M piscard || X cancel

Figure 4-2. Preview Window

Print Editor M=
File Edit ‘isw
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Figure 4-3. Preview Window
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Figure 4-4. Work sheet.
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Working area can be zoomed in or zoomed out.
User can add a text label to the schematics using the text tool.
Figure 4-5. Text Label

Change Font
Edit
Remove
~ Rect

[Arial v][nsl v] B I (\;

[ Ok ] [ Apply l [ Cancel l

Figure 4-6. View with Text Label
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The user can add to the working area the custom figures including rectangle, rounded rectangle, ellipse etc.

Figure 4-7. Custom Figure

The user can also customize the main paint parameters.

Figure 4-8. Paint Parameters
2%

penwidth: [3 =]
Pen Style: m
Pen Colar: lm
Brush Style: lﬁ
Brush Color: m

-
OK steelblue

tan

| = _
thistle

. tarmato
transparent
turguoise
winlet
wheat —

white =

You can see a small preview window which includes a painted rectangle with user-parameters.
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When the user adds a figure to the working area, one can customize the figure size by dragging black points on
the corners and sides. The user can view it only by moving the mouse pointer up to the figure.

Figure 4-9. Work Area

PIN 3
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ext.infout - Resistor : Pull Down
Resistor value : 300K

PIN 4

Mode : Digital in
Resistor: Pull Dowen
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ext. infout
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The user can save a composed diagram into a graphics file or directly send it to the printer.

Figure 4-10. Save diagram
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4.2. Print Editor Preview Window

Preview window shows the composed and ready-to-print diagram. In this window, the user cannot change the

position of the components or the other elements in the diagram. The user can only choose the advanced settings
for printing or saving to the file.

Figure 4-11. Preview Window

Real Size Project Data  Edit Data ZoomIn  Zoom Out

" = o ™ [ & e
B e = L [ = ] d & &
= Print Save PDF Save Image Page Setup Paortrait To Center
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Main Actions
The user can:

® Choose orientation of the diagram on a paper (landscape or portrait)
® Fit the diagram to a page or keep the real size

* Fit to center

® Zoom in or zoom out

® Choose the size or type of paper

® Save the finished diagram into a PDF/Image file or print it out

Figure 4-12. Page Setup

: Print Preview

OBEE WESE) = s =

— Paper
Size -
Source: IABTomaTuqec:Kwﬁ BbIGop ;I
r— Orientation Marginz [milimeters]————————————— 1 |"| r
 Polrait Left: |3,98 Right: |4,15 oy
__Some text b
it
% Landscape Top: 5,55 Eottom: |3,98 i H
ok I Cancel I Prirter... I
L l J
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4.3. Print

Print window shows the composed and ready-to-print diagram with block properties and its values. In this window,
the user cannot change the position of the components or the other elements in the diagram. The user can only
choose the advanced settings for printing or saving to the file.

Figure 4-13. Print window with block properties and values

2% 2| D ‘A, & & @
Print SavePDF Savelmage PageSetup Portrait | Landscape Center | ZoomIn  Zoom Out

Print options:
® Choose orientation of the diagram on a paper (landscape or portrait)
® Fit diagram to center
® Zoom in or zoom out
® Choose the size or type of paper
® Save the finished diagram into a PDF/Image file
® Print diagram and block properties
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5. Rules Checker

This tool allows checking current project errors, for example, incorrect block connections or settings. Rules
Checker has three types of messages:

@ ril - this message is generated when there is a significant error in design that will not work under any
conditions.

<& waming - this message is generated when one or more blocks may contain incorrect connections or settings in
the design. This does not mean that there is an error. It only notifies the user to check the connections or settings
of the blocks.

@ nte | - this message is generated to remind the user to check for correct settings.

Figure 5-1. Rules Checker Output

Ao o R S = e
File Edit View Tools Help
B = [F] & s - \ = W & “ & % o] Lo Rn o
New Open Save Print Set Wire Erase Wire Rotate Left  Rotate Right  Flip Horisontal Flip vertical Set Label Erase Label Rules Checker Mini-Emulator Emulator Lock NvM nents Datasheets Examples
Properties ® Components List ®
PIN5 Components
| =} 1/0 PADS [a]
Hode: ¥ Yoo M
v PIN2
- - ¥ PIN3
Resistor: « PING
Resistor value: : Emé
¥ GND
it Output floating z ¥ PINB
¥ PIN9
OE: From matrix 2 : E%: ﬁ
¥ PIN 12
PIN2 = Combinatorial Logic
2-bit LI
Reset: Disable s 2-bit LUT1
2-hitLUT2
Bypass: Edge active = ﬁ:&ﬁ
3hitLUTL
Edgde ?etect Rising sdge a 34::t L2
modes 3bitLUT3
i 3-hitLUTH
Information 34::t e
Electrical Specifications L oFF J.H“‘t‘zﬁgm
DFFJLATCH O
18V 33v 50V DFF/LATCH 1
min/max min/max min/max DFF/LATCH 2
DFF/LATCH 3
V_OH 1660/-- 2100/-- 2.900/-- = Analog Comparators
¥ ACMPO
VoL --/0415 --/0810 --/2200 ACMP1
- Digital Comparators [ PWM
1OL 0340/-- 1836/-- 2.745/-- DCMPD/PWMO
DCMP1/PWM1
For more information please refer to the DCMP2/PWM2 =
datasheet - Counters | Delays
CNTO/DLYD
CNT1/DLY1
CNT2/DLY2/FSMO
CNT3/DLY3/FSM1
Detailed = special components =
[ 7 By (6] Apply ane hd)
= (& )(T).(7)
Rules checker output ®
Time Event Rule Note
22:39:13 @ Fail PIN 5: OE is not connected OE from PIN 5 is not connected. So output is cenfigured as 'Push Pull'
22:39:13 @ ‘Warning PIN 3: Incorrect ‘Mode option PIN 3 has incorrect mode. Mode option should be set as 'Analog In'
22:39:13 <> Waming PIN 5: Resistor value'is not 'Floating'  Floating resistor value is recemmended for 'Push Pull' mode to lower power consumption
22:39:13 <> Warning A CMP0: output not connected Block's cutput is not connected to a circuit
223913 b Note  POR: ckeck 'Power Supply Control mode’ One of the analog blocks is turned on. Check POR "Power Supply Control mode settings for correct setting.
Checking is done with: 1 fails, 3 warnings and 1 notes.
In order to check the design, click the Rules Checker button on the tool bar in Tools menu.
Rules Checker Window can be called by clicking Rules checker output in View menu.
Rules checker output consists of three parts:
1. Event—shows message type (Fail, Warning, Note).
2. Rule - information about the message.
3. Note — recommendations on how to correct the error or error explanation.
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6. GreenPAK Debug Tool

Figure 6-1. Debug Panel and Debugging controls in GreenPAK Designer
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Debug

Debug button starts Debug tool in GreenPAK Designer (Figure 6-1). The Debug tool enables electronic circuit
emulation and chip programming, which uses specific hardware platform to replicate the behavior of chip
components included in GreenPAK. Before starting the emulation process, add test points controls to configure
the emulation process.

Type of hardware platform
After start of Debugging tools select type of hardware platform with supported features (Figure 6-2):

Fi

gure 6-2. Platform selector window
#8 Development Platform Selector ? X

GreenPAK DIP GreenPAK Advanced GreenPAK Pro = = GreenPAK Serial
Development Platform Development Platform Development Platform ST AT Debugger
oK Cancel
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Platfrorm Configuration Guide

Recommended Platform Configuration Guide contains information about suitable sockets, adapters and boards
for the specific chip. The user can pop up the guide by clicking on platform’s name into Debugging controls panel.
b [SLG46826V]

- GreenPAK6 Designer v.6.13 - a

File Edit View Tools Options Help

0L f Q. § é . A A /|
H = S 3 © % * P 7 N m =
New Open Save Prit  Undo  Redo SetWire | Erase Wire Setlsbel FErase Label Rules Checker | Debug | 12C Tools Project Settings  Project Info. Properties | Components | NVM Viewer
/" Rotateleft ] Rotate Right Flip Horizontal Flip Vertical u | Align Horizontal ‘ Align Vertical AddVDD ¥ Remove I2C Virtual Inputs  12C Virtual Outputs

= Debugging contros 88

Change platform

Recommended Platform Configuration Resd
GreenPAK Pro Development Platform, SLG46826V e S —
4

Project Data

Start Al Pause Al Stop Al

24|68 [10]12]14]16]18]20| w2
va|3|5|7]9]c[13]15]17[1s

Int. voD || Ext. VoD on | |oFF T Map

LEDS ON | | LEDs OFF

PN -, DB HW-FW: - 0=

Components List ®

Components
~ 1/0PaDs 5

7/ V5D (P 1)

¥ PIN2(100)

v PIN3(101)

¥ PIN4(102)

¥ PIN5(103)

¥ PING (104)

¥ PIN7(105)

¥ PIN8 (SCL)

! e s

Figure 6-2. Recommended Platform Configuration Guide

Add test points controls
Debugging tool controls are used to configure input signals on external inputs of chip (proper test points on
development platform).

To manage chip input signals:

® Use the context menu on input pin with right mouse button click on NC (not connected) symbol (Figure 6-
3).

Figure 6-3. Add control context menu

[ ] -
LED Enabled
Connect to Expansion Connector

e N/C

VDD

GND

Pull up

Pull down

Button

Logic generator

j"-,: Copy settings to ]
Exchange settings with 4
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®* Add control to TP with Add button on Debug panel (Figure 6-4). List of available controls on TP: Signal
generator/Logic generator/VDD/GND/Button/Pull up/Pull down.

Figure 6-4. Add button on Debug panel

&) Add Signal generator |¥| {
® Signal generatar

Logic generator

12C generator

VoD

GND

Button

Pull Up

Pull Down

Remove test points controls
Remove button removes test points controls by mouse click on it. TP become NC. Also user can set TP control as

N/C from context menu by clicking with right mouse button.

Dialog Semiconductor www.renesas.com
07/21/2022 51



¢Jdialog

GreenPAK™
GreenPAK Designer 6.31

6.1. Types of Areas

Fixed Inputs (Figure 6-5 — 6-9).
Figure 6-5. N/C (not connected)
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LED's (Figure 6-10)

, Buffered LED+Pull Down

Figure 6-10. Buffered LED, Buffered LED+Pull Up

Configurable Input (Figure 6-11)

igure 6-11. Configurable Button

The default connection can be set to either Upper connection or Bottom connection. Click your mouse over the
key U or B to change the value.
The user can configure each connection to VDD/GND, High-Z or Pull Up/Down.
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Figure 6-12. Default Key Connection

Upperconnection ]
I
Default connection ] To Upper connection

Set 'Push’ hot key
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LED Enabled

Connect to Expansion Connector
M/C

VDD

GND

Pull up

Pull down

Button

Logic generator

Copy settings to
Exchange settings with

Upper connection ) - Upper connection ]

Bottom connection HIZ ~ / Bottom connection
Default connection Full up L==d Default connection HIZ
Latch mode Latch mode Full down

Set 'Push’ hot key Set 'Push’ hot key

The switch has 2 modes: Latched, Unlatched, which can be configured from the context menu or click your mouse
over the key LATCH to change the value.

Figure 6-13. Key Mode

Upper connection
Bottom connection
Default connection

Latch mode | Mot latched

Set ‘Push’ hot key Latched
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User can assign Hot Key for 'Push' action. The assigned key will simulate mouse click over the key:

Figure 6-14. Choosing Hot Key

Custom key ...
Key 'Q'
Key "W
v Key'E'
Key 'R’
Key T
Upper connection
Key ¥
Bottom connection 4
Key '’
Default connection 4
Key 'I'
Latch maode
Key Q"
Set ‘Push’ hot key key P
LEC! Enabled Key A
v | Connect to Expansion Connector Key's'
N/C Key 'D
VDD Key 'F'
GHND Key 'G’
Pull up Key 'H'
Pull down Key 'J'
Button Key 'K’
Logic generator Key 'L
Signal generator Key 7'

User can assign the same hot key to other Switches which allows changing the key values of all the Switches with
the same hot key at once.
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6.2. Generators
To defined TP can be connected 3 types of generators: Logic generator, Signal generator or 12C generator. User
can add generator with Add button to highlighted green pins or use context menu of the TP.

Figure 6-15. Choosing Generators

Led Enabled

Connect to Expansion connector
N/C

VoD

GHD

Pull up

Full down

Button

Logic generator

Signal generator

12C generator

Copy settings to L4
Move settings to L4

Exchange settings with ]

Each generator has its own settings. For the settings window to appear press the Edit button or double click on S
or L or SDA/SCL symbol at TP.
On the left, you can see the options table divided into 2 groups:

1. General — applied to all types of generators

2. Special for each generator

Start all generators with buttons at Debugging controls panel (Figure 6-16)

Figure 6-16. Managing Buttons

Start All Pause All Stop All

Note: these buttons can be controlled only by generators with an installed Global Linkage flag.

Figure 6-17. Global Linkage
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6.2.1. General Options in a Signal Wizard Mode

Figure 6-18. General Option

General

Generator: TP6 (PINE) - Sine -

Shown period: Auto -
Start point:

0.000

Stop point: 1000.000 ms
Global linkage: Linked

Crydlic
2

Repeat:

Repeat count:

Pre-start state:
Pre-start delay: 0.000 ms

Low

End state:
Qutput type:
Pause type:

Pre-start state

High-Z

Last state

Signal Generator Settings
Phase: 1] -
g;:t;:” 0.00 rad
Amplitude: | 2,751 =/ v
Zero offset: | 2.751 =) v -
Period: 1000.000 | |ms
Data: Modify
Tolerance: £7 mV
Auto Apply 5] Apply All Start Pause Stop ®) Aute  Min: |0.000 ms Max: | 0.010 ms @
Generator: - generator selector
Shown period: Auto/Custom/1T/2T/3T/4T - set the period of a current
generator to be displayed
Global linkage Linked/Unlinked -if generator is linked, it will be
controlled by buttons “Start”,
“Stop” and “Pause” on the
Debugging controls
Repeat One shot/Cyclic/Custom - repeat option
Prestart state Low/Start point(V0)/High-Z -state before start
Prestart delay -delay before start
End state Keep last state/Prestart state -pin state after generation
Output type High-Z/Strong Drive/Open Drain, Drives High/ - type of output
Open Drain, Drives Low/Resistive Pull Up/
Resistive Pull Down/ Resistive Pull Up/Down
Pause type Last state/Low/High/High-Z -state when it is paused
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6.2.2. Period Modes
AUTO Mode
All generators with '"AUTO' option have one scale; this scale = MAX period of all generators with '"AUTO' option.

Figure 6-19. One Scale for All Generators

Options
General
Generator: TP& (PING) - Sine hd
Shown period: Auto -
Start point: 0.000 ms
Stop point: 1000.000 ms
Global linkage: Linked A
Repeat: Cydic -
Repeat count: 2
Pre-start state: Law -
Pre-start delay: 0.000 L
End state: Pre-start state
Output type: High-Z
Pause type: Last state =
Signal Generator Settings
Type: Sine -
Phase: 0 w7
Custom . - - - - - - -
phase: D] oltage should be not higher than VDD 4
Amplitude: 2,751 =i ~
Zerooffset: 2,751 vl |v -
Period: 1000.000 - |ms ket
Frequency: 1.00Hz
Data: Modify
Tolerance: £7 mV —
u;, {ms)
ur
Auto Apply 5] Apply Al Start Pause Stop ®) Auto Min: |0.000 ms Max: | 0.010 ms )
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Figure 6-20. User Can Change the Scale Manually

Options
General
Generator: TP6 (PING) - Sine -
Shown period: Auto -
Start point: 0.000 ms
Stop point: 1.850 s
Global linkage: Linked -
Repeat: Cydic -
Repeat count: 2
Pre-start state: Low =
Pre-start delay: 0.000 =1 ms ~
End state: Pre-start state
Output type: High-Z
Pause type: Last state =
Signal Generator Settings
Type: Sine =
Phase: 0 w7
Custom 0.00 rad
phase:
Amplitude: | 2,751 =)V -
Zerooffset: | 2,751 =)V -
Period: 1000.000 - | |ms w7
Frequency: 1.00 Hz
Data: Modify
Tolerance: 7 mV
Auto Apply el Apply

Al

Start

Pause

Stop

Auto  Min:

0.000

hould be not higher than VDD+0.5V | g

¥ || Max: | 1.850 w||5

button turns on/off the mouse coordinates in the timing diagrams.
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CUSTOM Mode

Figure 6-21. Choosing Period Options

Options

General

Generator:

TP6 (PING) - Sine

Shown period:
Start point:
Stop point:
Global linkage:

Custom
0,000
3.500
Linked

Repeat:

Repeat count:

Cydic
2

Pre-start state: Low
Pre-start delay: 0,000

End state:
Output type:
Pause type:

Prestart state
High-Z
Last state

Signal Generator Settings

Type: Sine

Phase:

Custom
phase:

Amplitude:

Period:
Frequency:

0

0.00 rad
2,751
2,751
1000.000
1.00 Hz

Data:

Tolerance: £7 mV

Auto Apply

=l Apply

All

Start

Pause

Stop

Auto

Min:

0.000

ms

Mas: | 0.010 ms -@
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6.2.3. Logic Generator
F

Figure 6-23. 'Edit' button allows configuring the signal.

Pattern: |101101010111

igure 6-22. Logic Generator

Logic generatoris used for generating the logic pulses.

Options
Stop point: 1000.000 ms
Global linkage: Linked A
Sync Power Rails: Disabled
Repeat: Cydic -
Repeat count: 2
Pre-start state: Low =
Pre-start delay: 0.000 < |ms ~
End state: Pre-start state
Qutput type: Push-Pull -
Pause type: Last state - 0.00 0.00

Logic Generator Settings

Mode: Mormal =

T Level =
3 | 500,000 ~ |ms w7 High
4 | 500,000 ~|ms i High
5 | 500.000 ¥ |ms ~ Low
& | 500.000 ¥ |ms = | High
7 | 500.000 = |ms - Low
8 | 500.000 = |ms ~ | High
9 | 500,000 = |ms - Low
10| 500,000 = |ms ~ | High
11| 500,000 = |ms ~ | High
E 500,000 = || ms - High |+
Insert before row 1 =
Remove row 1 =
Levels count: 12 -
Auto Apply [S] Apply All Start Pause Stop ®) Auto Min: |0.000 ms Max: | 0.010 ms -@
Configuration options:
Mode: Normal/Invert - signal mode
Pattern: 0 — low/ 1- high level - pattern of pulse levels
Repeat: One shot/Cyclic/Custom - repeat option
T/Level: - sets duration of level
Insert: - insert pulse before selected position;
Remove: - remove pulse from the selected position;

Levels count:

- pulse count
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6.2.4. 12C Generator
Figure 6-24. 12C Generator

I12C generator allows a user to make an 12C signals based on logic generators. There are two logic generators
combined together as SDA and SCL lines. User can combine predefined 12C primitives to generate the needed
waveform in an appropriate way and choose SCL frequency.

SCL

Generates SCL signal applicable for 12C. SCL signal is the special kind of logic generator applicable only for
board configuration. SCL is only 'read-only'. The SCL clock configured by choosing predefined frequency. The set
of those frequencies depends on the development platform.

SDA

Generates configured SDA signal applicable for 12C. SDA signal is the special case of logic generator applicable

for sending data via 12C. In Signal Wizard special editor shows sequence of commands. User can do some
actions in command editor:

® change SCL pin for selected SDA;

® change Speed of 12C clock;

® control resource meter;

® change Slave Address for all commands in list;
® clear list to basic commands: Start and Stop;

® add or remove commands by using +/- buttons;
® change command parameters;

® split Composite commands in sequence of Basic commands by using button “S”;

Figure 6-25. 12C Generator commands editor

SCL: PIN3 [TP3) - 12C clock =
Speed: 1 kHz >
Used resources: 83%

Change Slave Address Clear

Start |5 | sk |=
Read v|s|d|=

Slave address: | 0D hex -
Word address: | 0x0 ¥||[hex ¥

Byte count: 1 =

Write v|s|d|=
Delay |5 |9 |=
Stop |5 |9 |=
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Figure 6-26. 'Edit' button or double click on SDA/SCL allows configuring the signal.

Options
- General
‘Generator: PIN2 [TP2) - 12C Generator -
Shown period: 1T -
Start point: ms
Stop point: 5 ms
Global linkage: Linked B
Sync Power Rails: Disabled
Repeat: One-shot B
Repeat count: 2
Pre-start state: High
Pre-start delay: 0.000 < || ms -
End state: Pre-start state
Output type: Open Drain + Pull up
Pause type: Last state
12C Generator Settings
SCL: PIN3 [TP3} - 12C clock - H H i
Speca: (110 -
Change Slave Address Clear 5
LD start | s |d|= : i r
Ll Read v|s|d|= : :
E8 Stop |5 |9 |=
Auto Apply k=l Apply All Start Pause Stop ®) Auto Min: | 0.000 ms Max: | 0,100 ms '@
Configuration options:
SCL: Any available pin - selects pin to be the 12C clock channel
with defined frequency
Speed: 1-1000kHz - speed of 12C clock
Used resources: % - shows used resources after adding
commands to list
Change Slave Address hex - changes slave address in all commands
Clear - clears all commands from the list to Start
and Stop
Commands - list of 12C generator commands
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6.2.5. Signal (Analog) Generator
Figure 6-27. Signal Generator

Signal generator is used to generate analog signals: Constant Voltage level, Sine, Trapeze(Trapezoid), Logic
pattern and User-defined.

Logic and signal generators can be started/paused/stopped using orange buttons or through the context menu.
The user can also assign the hot keys for start/pause.

More than one generator can use the same hot button to start/pause at once. This is how to start more than one
generator at the same time.

Figure 6-28. Sets Start/Pause Hot Key

Start/Continue generator
Pause generator

Stop generator

Pause type

Custom key ...
Edit

Key 'Q'
Global link:

obal linkage Key W'

Set 'Start/Pause’ hot key Key 'E'
LED Enabled Key 'R’
Connect to Expansion Connector Key T
N/C Key 'Y
VoD Key "W
GMND Key I’
Full up Key 'O’
Pull down V| Key'P’
Button Key'a’

Key 'S’
Logic generator &

Key 'D"
Signal generator &

Key 'F
Copy settings to

Key'G'
Exchange settings with

Key 'H'
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Signal Generator Settings

Type: Const voltage level/Trapeze/Logic pattern/Sine/Custom - type of waveform;
Constant value:

U: - voltage level;
Figure 6-29. Constant Value

Options
General

Generator: TP10 (PIN10) - Constant Voltage =

Shown period: Auto -
Start point: 0.000

Stop point: 1000.000

Global linkage: Linked

Repeat: Cydic
Repeat count: 2

Pre-start state: Low
Pre-start delay: 0.000

End state: Pre-start state
Qutput type: High-Z

Pause type: Last state

Signal Generator Settings

Type: Caonst. voltage

u: |3.301

Tolerance: £7 mvV

®) Auto  Min: |0.000 Max: | 0.010

Dialog Semiconductor www.renesas.com
07/21/2022 65



¢dialog N

SEMICONDUCTOR GreenPAK Designer 6.31

Figure 6-30. Sine

Options
General
Generator: TP10 (PIN10) - Sine -
Shown period: Auto -
Start point: 0.000 ms
Stop point: 1000,000 ms
Global linkage: Linked A
Repeat: Cydic -
Repeat count: 2
Pre-start state: Low o 0.00
Pre-start delay: 0.000 = ms 7
End state: Pre-start state
Qutput type: High-Z
Pause type: Last state =2
Signal Generator Settings
Type: Sine =2
Phase: 0 I
Custom 0.00 rad
phase:
Amplitude: | 2.751 =l v -
Zerooffset: | 2.751 v v
Period: 12.000 =lls =
Frequency: 0.50 Hz
Data: Modify
Tolerance: £7 mV
Auto Apply 5] Apply Al Start Pause Stop ®) Auto Min: |0.000 ms Max: | 0.010 ms -@

Sine settings:

Repeat: One shot/Cyclic/Custom - repeat option

Phase: Custom/0/Pi:2/Pi/3Pi:2 -¢0

Custom phase: - show phase in a radian

Amplitude: - amplitude

Zero offset: - zero offset

Period: - period

Frequency: - shows frequency

Data: - change signal using Custom Signal Wizard
Dialog Semiconductor www.renesas.com

07/21/2022 66



¢dialog N

SEMICONDUCTOR GreenPAK Designer 6.31

Figure 6-31. Trapezoid (Triangle, Sawtooth)

Options
General

Generator: TP10 (PIN10) - Trapeze (Triangh ™

Shown period: Auto hd

Start poink 0.000 ms

Stop point: 1000.000 ms

Global linkage: Linked hd

Repeat: Cydic -

Repeat count: 2

Pre-start state: Low 4

Pre-start delay: 0.000 < |ms ~

End state: Pre-start state

Output type: High-Z

Pause type: Last state =

Signal

Type: Trapeze (Triangle, Saw) hd

Mode: Normal d

Umax: 5.501 - |V -

Umin: 0.000 2w A

T low: 250.000 % |ms -

T rising: 250,000 </ |ms -

T high: 250.000 < |ms -

T falling: 250,000 </ |ms -

Tolerance: £7 mV

(ms)
Auto Apply O Apply ®) Auto Min: | 0.000 Max; | 0.010
Trapeze Settings:
Mode: Normal/Invert -signal mode
Umax/Umin -max/min voltage level
T1,T2, T3, T4 -duration of trapezoid

If T3 =1 signal is a triangle.
If T3=1,T2=2or T4 =2 signal is a saw.
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Figure 6-32. Duration of Trapezoid

Options
General
Generator: TP10 (PIN10) - Trapeze (Triangh ~
Shown period: Auto -
Start point: 0.000 ms
Stop point: 1000.000 ms
Global linkage: Linked -
Repeat: Cydic -
Repeat count: 2
Pre-start state: Low =
Pre-start delay: 0.000 </ |ms 7
End state: Pre-start state
Qutput type: High-Z
Pause type: Last state -
Signal il
Type: Trapeze (Triangle, Saw) -
Mode: Normal I
Umax: 5.501 - |V -
Umin; 0.000 v <
T low: 250,000 </ |ms -
T rising: 250.000 </ |ms -
T high: 250,000 </ |ms <
T falling: 250,000 </ |ms v
Tolerance: +7 mV
Auto Apply 5] Apply Al Start Pause Stop ®) Auto  Min: | 0.000 ms Max: | 0.010 ms -@
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Figure 6-33. Logic pattern

Options
Pre-start delay: 0.000
End state:
Output type: High-Z
Pause type: Last state

Pre-start state

Signal Generator

Type: Logic pattern

Mode: Normal

Levels
adjustment:
Umax: 4.501

Standard

Umin: 1.455
Pattern: 101101010111

T
500.000 ms
500.000
500.000

500,000

ms

ms

ms

w e [~ o [w

500.000 ms
10 500.000

11) 500,000

500.000

Insert before row | 1

ms

ms

AR || [0 [ [ | [ [ (4

ms

Remove row 1

Levels count: 12

Data: Modify

Tolerance: £7 mV

Auto Apply = Apply All Start Pause

Max: | 0.010 ms -@

Stop &) Auto  Min: |0.000 ms

Configuration options:
Mode:
Levels adjustment:

Normal/lnvert
Standard/Custom

Umax/min:
Pattern:
Repeat:
T/Level:
Insert:
Remove:
Count:

0 — low/ 1- high level
One shot/Cyclic/Custom

- signal mode

- sets standard Umax/min for all levels or
U for each level

- Umax/min for all levels

- pattern of pulse levels

- repeat option

- sets duration of level

- insert pulse before selected position;

- remove pulse from the selected position;
- pulse count
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Figure 6-34. Custom Signal (Arbitrary waveform)

Options
General
Generator: TP12 (PIN12) - User defined -
Shown period: Auto A
Start point: 0.000 ms
Stop point: 1000.000 ms
Global linkage: Linked -
Repeat: Cydic -
Repeat count: 2
Pre-start state: Low
Pre-start delay: 0.000 = ms
End state: Pre-start state
Output type: High-Z
Pause type: Last state -
Signal
Type: Custom signal A
Set Signal
Tolerance: +7 mV
Auto Apply =) Apply All
Custom Signal Settings:
Repeat: One shot/Cyclic/Custom

Data: Set Signal

Start

Pause

Stop ®) Auto Min: | 0.000 ms Max: | 0.010 ms gS)

- repeat option;
- change signal using Custom Signal Wizard
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6.2.6. Custom Signal Wizard

Figure 6-35. Drawing Signal (Arbitrary waveform)

= v —
Clear A Add Point Add Peak Continuous Ramp A" Remove Point Data panel ! Import points Lock X Lock¥ Clase

Data
X Value ¥ Value -
1 |0.00 ms 42471 mv = (LN
2 |8629ms ~ | 4263.9 mv ||| =
3 [ 170.90 ms <) 37455 mv vl =
4 | 221.66 ms +| 27757 mv vl =
5 | 255,50 ms - | 12206 mv =]
& |307.95ms ¥ | 8528 mV || =
7 | 37056 ms | 19731 mv || =
8 |429.78 ms ~ [ 4330.7 mv ||| =
9 | 49915 ms ~ | 4498.0 mv vl =
10 | 578.68 ms v | 44478 mv vl =
11 | 827,75 ms ¥ | 43140 mv =]
12 | 681,90 ms ¥ | 4180.3 mv || =
13 | 730,96 ms < | 4096.7 mv || =
14 | 791.88 ms < | 37455 mv =
15 | 839.26 ms <) 28429 mv vl =
(ms) 16 | 1000.00 ms 1488.2 mV = LG
Min T: 2.96 ms T: | 1000.00 ms || MaxT: 363104.85 ms Available points: 45 @

Toolbar: Clear - clear data
Add Point/Add Peak/Continuous - draw mode

Ramp/Remove Point

Data panel - turn on/off the data table

Import points - copy points from another
application

Lock X/Y - lock point position for X or Y
axes

Close - close window with current
signal
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Figure 6-36. Peak

f\ Add Paint ‘!L Add Peak [’ ICnntmuous Ramp

= . 7] === "
i Remove Point Data panel 7 Impart points lockX LockY  Close

Data
X Value ¥ Value -
11 | 409.38 ms ~|0omyv TIE=
12 | 409.48 ms <) 2675.4 mv v ®| =
13 | 450.08 ms S| 0.0my | ®|=
14 | 450.59 ms +| 0.0mv Sl || =
15 | 490.69 ms <) 2591.8 mv v ®| =
16 | 526.23 ms S+ 334my v ®|=
17 | 603.96 ms +|0omv Sl || =
18 | 604.06 ms <) 2575.0 mv v ®|=
19 | 639.58 ms S| 0.0my Sl ||=
20 | 70718 ms +|00mv S| || =
21 | 707.28 ms = | z708.8 mv =k
22 | 76311 ms 18T mv =k
23 | 82224 ms - 00my ==
24 | 82234 ms <) 2942.9 mv = | =
25 | 835.87 ms = 00my || =
26 | 871.30 ms -~ 0.0my <l | =
27 | 87140 ms < | 2942, mv - ®|=
28 | 930.63 ms Sl 00my || =
Min T: 1000.00 ms T:  1000.00 ms = || MaxT: 258717.57 ms Available points: 32 -@ 29 Domy = |[ = L

Figure 6-37. Continuous Ramp

rF'I s
A Add Point J\, Add Peak Continuous Ramp ,J':Y Remave Paint Z Data panel 7 Import points LockX LockY Clase

Data
¥ Value ¥ Value =
1 | 0.00ms 0.0 mV = NI
2 | 8799 ms + | 2558.3 mv || =
3 |174.28 ms <) 31100 mv & || =
4 | 187.82 ms < | 3193.7 mv | =
s 33872 ms 341 my =
6 |434.86 ms + | 33442 mv & || =
7 | 497.46 ms ~ | 3260.6 mV & || =
8 | 612.52 ms <351 my || =
9 | 681,90 ms < | 668.8 mv || =
10 | 722,50 ms < | 1003.3 mv & || =
11 | 746,13 ms < | 1203.9 mv | =
12 | 793.57 ms ~ | 1889.5 mv =
13 | 817.26 ms + | 2876.0 mv & || =
14 | 837.56 ms + | 42471 mv & || =
15 | 888.32 ms ~ | 4615.0 mv || =
16 | 956,01 ms + | 45314 mv & || =
17 | 959,39 ms =] 3411 mv & || =
Min T: 29,55 ms T: | 1000.00ms |+ || Max T: 322759.87 ms Available points: 42 @ 18 | 97631 ms > ] 16838 mv = #)=
19 ms 0.0 my = ] b
=
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Remove Point: Removes selected point. Double-clicking on the point will also remove it.
Data panel: Turns on/off the data table. User can remove/change values for selected point or add new point
between two existing points.

Figure 6-38. Import Points

Insert points here

507

1004
210.8
300.0
4031

Options

Decimal separator Column separator Row separator

point - tab [t} = auto (line feed) -

[l oK

User can insert points from another application and set separators options:
Decimal separator: point/comma;

Column separator: auto/tab(“\t”)/other;

Row separator: auto(line feed)/ tab(“\t”)/other;

Figure 6-39. Data Panel

Min T: 0.20 ms [ T: | 1000.00 ms - [ Max T: 393210.00 ms Available points: 59 -@

Period / cursor /
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Figure 6-40. Cursor

= v —_—
Add Point Add Peak Continugus Ramp .J" Remove Point Data panel /' Import points Lock X LockY Close

Data
X Walue ¥ Value

»

ol B e

0.00 ms 0.0 mV

55.84 ms 3779.0 mv
121.83 ms 3845.8 mv
126.30 ms 4163.5 mv
133.67 ms 4698.6 mv
186.28 ms 4197.0 mv
197.97 ms 4498,0 mV
214,89 ms 4548.1 mv
262.27 ms 3377.6 mv
282,57 ms 33442 mv
362.10 ms 4481.2 mv
546,53 ms 3294.0 mv
626.06 ms 3862.6 mv
649.75 ms 2825.9 mv
688.66 ms 39127 mv
708.97 ms 4380.9 mv
742,81 ms 4063.2 mv

Min T: 59.10 ms T: [1000.00ms |3 MaxT:322759.87ms | Available points:38 @) 808.80 ms 4564.8 mv

b | [ | [ [ | | [ | fan o | faw|fam][an|[am]|[anr][an][ar][an] «r][ar

874,79 ms 42573 mY

6.2.7. VDD/VDD2 Power Signal Generator

Figure 6-41. VDD/VDD2 Power Signal Generator

Simple signal generator for VDD/VDD2 with its own options.

The additional power supply (VDD2) on some chip revisions provides the ability to interface two independent
voltage domains within the same design. Users can configure pins, dedicated to each power supply, as inputs,
outputs, or both (controlled dynamically by internal logic) to both VDD and VDD2 voltage domains. Using the
available macro-cells designers can implement mixed-signal functions bridging both domains or simply pass
through level-translation in both HIGH to LOW and LOW to HIGH directions.

Sync Power Rails [S] mode means that VDD and VDD2 will share the same power settings. VDD2 will have the
same power options as VDD. Sync power options is available only for VDD/VDD2 power generators.
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6.3. Expansion Connector
User can connect/disconnect I/0O pads of GreenPAK with the expansion connector on the board.

Figure 6-42. Expansion Connector

2|4 |6 |8 |1w0|12|14]|16]|18|20|Vvb |22|24|26 |28 |30 |32
Va|3 |5 |7 |2 |G |13]|15]17 |19 21123|25]|27 |29 |31

Int. VDD | | Ext. VDD ON | | OFF TP Map
LEDs ON | | LEDs OFF

6.4. Control panel

Figure 6-43. Debugging controls

GreenPAK Pro hance platfaom
Development Platform

Import configuration

Device: | Onboard 12C Reset

Read
Emulation - Test Mode Program -

Project Data

Start All Pause Al Stop All

2|4|6 |8 |1Ww|12|14]16]18 |20 |vb |22 |24 |26 |28 |30 |32
Va|3 |5]|7 |9 |G |13|15]|17 |19 21|23)25]27 |22 )31

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

LEDs OM | | LEDs OFF

PN: SLG46826V/G (Dx1), DB HW-FW: 1.0.3-2.4

Change platform:

Select type of hardware platform with supported features

Import configuration:

Allows user import configuration of test points from another platforms.

Device:

Allows user work with external chip on specified device address

12C Reset:

If I2C serial communication is established with the device, it is possible to reset the device to initial power up
conditions, including configuration of all macrocells, and all connections provided by the Connection Matrix. This
is implemented by setting register 12C reset bit to “1”, which causes the device to re-enable the Power-On Reset
(POR) sequence, including the reload of all register data from NVM.

Dialog Semiconductor www.renesas.com
07/21/2022 75



¢ldialog —

SEMICONDUCTOR GreenPAK Designer 6.31

Emulation:
® Emulation - the current project will be loaded to the chip (but not programmed), and will be ready for test
on the hardware board.
* Emulation (sync) — in addition to Emulation, each change that is made in the project, will be immediately

loaded to the chip.
In the case when Int. VDD and VDD key on the Expansion connector are turned off, a warning message will pop
up (Figure 6-44).

Figure 6-44. Incorrect Power Configuration

! Incorrect power configuration

Mo power source is connected to the chip.
l k. The internal power source will be connected automatically.

OK Cancel

Test mode:

Test mode is used for connecting or disconnecting the chip’s I/O pads to TP controls, configured by user.

Also, a user can check the programmed chip using the test mode without emulation. In order to do this: turn on
the test mode and internal VDD button. The test mode can work without power on the chip. User will control the
power manually.

Read:

Read chip using hardware board.

Program:

Program chip with the current project. For some chip models user can configure programming process by clicking
Programming options at Program button. Choose programming options:

® Program NVM - programs chip NVM,;

® Program EEPROM - programs chip EEPROM,;

Project Data:

The table of NVM and EEPROM(optionally for some chip) bits.

Pattern ID — gives an ID (1-255) to the project. The ID will be put in the chip after programming, and also will be
read back while in “chip reading” operation.

Lock status — blocks NVM reading/writing. A programmed project becomes unavailable for chip reading/writing.
Use current project’s sequence for Programming and Emulation process — user can choose to use current
project's sequence for programing and emulation process.

Use this sequence for Programming and Emulation process — user can choose current sequence for
programming and emulation process.

Reload from current project — user can load bit sequence from current project.

Clear — sets all bits to false.

Export — save data to text file.

Import — load data from text file.

Open in new application instance — open current bit sequence in new window.
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Figure 6-45. Project Data

Loaded file: Current project
NYM EEPROM
R W Index Value Comment = Export
0 g Import
1 1]
2 1]
3 1]
4 1]
5 1]
& a
T a
2 a
9 a
10 a
1 1]
-
Lock status: | Unlocked - (®) Use current project's sequence for Programming and Emulation process
PatternID: |1 = () Use this sequence for Programming and Emulation process
Reload from current project Clear Open in new Designer's window Close

In GreenPAK Designer for chips with 12C Serial Communication new columns describes register flags in 12C tools
and NVM Data window:
- 12C Legend:

®* Green — Supported;
® Red - Not supported;

® Yellow - Partly supported (operation is supported for some part of data block);

- 12C Operations:
® R-12C Read;

® W-12C Write;
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Figure 6-46. 12C operations in NVM Data window

Loaded file: Current project Pattern ID: E Lock bank 0, 1, 2 NVM (read)

R W Index Value Comment
1842 false
1843 false
1844 false
1845 false
1846 false
1847 false

R false
[ 1849 false
] 1850 false
L BE false
] 1ss2 false
] a3 false
[ 1ss4 false
I 1sss false
] 1856 false
] a7 false

B ocn Gefec

| Reload from current project ][ Export il Import || Open in new Designer's window |

(® Use current project's sequence for Programming and Emulation process

() Use this sequence for Programming and Emulation process

Chip Details:
Show details about chip and board

Log:
Show log.
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Test points configuration:

- Save current configuration of a test points to the project file
- Delete selected configuration

- Import new configurations from project files or platforms

Figure 6-47. Test Points Configuration

Default
Configuration 1

Configuration 3 [H] 3 Import

Support for multiple devices:
This feature allows user to connect few supported hardware boards and select specific one for performing the
operations.

Figure 6-48. Multiple hardware devices
GreenPAK Advanced Development Board [ID: 0x20b] In use I Blink ©
GreenPAK Advanced Development Board [ID: 0x203]
Blink:
Selected board blinks to notify its selection
Refresh button:
Refresh button updates chip information in bottom right corner of the Debug tool.
Socket Test:

This feature allows testing the socket connectors to ensure that it works properly and doesn't have influence on
emulation or reading/programming processes.

Figure 6-49. Socket Test Results

N
l:\ /:'l Functional socket test falled. Socket issues detected.
| Show Details... || ok
TP ID Low Measurement State High Measurement State |+
TF1 VoD - VoD -
P2 -2.64 mV oK 5070.00 mV oK
TP3 -1.44 mV oK 5079.00 mV oK
TP4 -3.54 mvV oK 5079.00 mV oK
TPS -1.44 mvV oK 5078.70 mV oK
TPE -6.24 mV oK 5079.00 mV oK
TPY -2%4 mV oK 5079.00 mV oK
P8 -2.94 my oK Low level test only
TP9 324 mv QK Low level test only -
P10 -3.54 mV oK 5079.00 mV oK
P11 GHND - GND -
P12 -2.04 mV oK 251,70 mV Fail
TP13 510 m¥ oK 2283.00 mV Fail _
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12C Tools
Start Debug to start work with 12C tools:

Figure 6-50. I12C Tools in Debug tool
&} Add Signal generator * @Y AddProbe * 3§ Remove VI 12C Virtual Inputs | I2C Virtual Outputs | 12C Reconﬁgurab:url

The 12C Serial Communication Block (I12C) in the chip allows an 12C bus Master to read and write information via
a serial channel directly to the RAM registers. This allows the remote re-configuration of macrocells. The user has
the flexibility to read and write registers not associated with NVM memory. Those registers are the signal outputs
of macrocells in the device, giving the I12C bus Master the capability to remotely read the current value of any
macrocell. Up to 16 (127 for specific revisions) GreenPAK 12C slave devices can share the same serial bus. You
can choose any external device address and work with external chip using Device selector in Debug tool:
Onboard or any of 16(127 for specific revisions) GreenPAK 12C slave devices:

Read
Emulation TestMode
Program

I Device: I VM Data

Pause Al Stop Al

2|4|6 |8 |1w0|12)14|16|18|20|vb|22|24|26 |28 |30|32
VMa|3|5]|7 |9 |G |13]|15|17|19 21|23]25|27|29|31

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

Chip P/N: Unsupported SLG46538V/M {rev. XB)
Board HW/FW rev.: 1.3.1/2.7

The 12C cell also has dedicated registers (12C Virtual Output bits) as well as dedicated arrays in memory (RAM
Array Table) only accessible through 12C. The 12C Virtual Outputs are also signals that enter the matrix. To start
12C Tools Emulation or Test Mode is required.

12C Tools has 3 separate windows:

12C Virtual Inputs:

48 12C Virtual Inputs ? x
Choose the macrocell: Log
Registers - OxET x4 <
OxEB 073
OxES 0x01
L Byte, Current value, MNew value, - DxEA 0x00
TR W pe Registers hex hex e 000
0x00 [7:0] 0x00 0x00 Read | Write OxEC 0x00
= OxED 000
= 0x01 [15:8] 0%00 000 Read | OXEE 000
El ox02 [23:16] 0x00 0x00 Read | W OxEF 0x00
< 0xFO 000
E 0x03 [31:24] 0x00 %00 Read | W OxF1 %00
7 A OxF2 %00
0x04 [3%:32] 0x00 0x00 Read |V OxF3 0x00
0x05 [47:40] 0x00 0x00 Read | Write OxF4 Ox00
- X 0F5 001
0x06 [55:48] 0x00 0x00 Read | W/ e x4
0x07 [63:56] 0x00 %00 Read | W OxF7 0xCO
- X OxFE 0x9F
0x08 [71:64] 0x00 0x00 Read | Write 0xF9 092
0x09 [7%:72] 0x00 0x00 Read | Write OxFA 022
— OxFB %54
Ox0A [67:80] 0x00 0x00 Read | Write _ OxFC Ox1A
OxFD o1
Type to locate (Ctrl=F) OFE 000 =
Read Write Clear

® Counters/Delays — the counter/delay data in the device can be read and write via 12C;
® |2C Virtual Inputs — the 12C Virtual Inputs OUT0-OUT7 value in the device can be read and write via 12C;
® Registers — the current value of all device registers can be read and write via 12C;

®* Log - shows log of read/write operations.
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Registers page allows to make tabs with a specific registers range. Simply click “+” button and add entries with
registers ranges:

8 Add tab ? X
Entries
Bytes: [Ow07:0u04], Registers: [63:32] o (=
0xF1 hex | | ol hex || @ || =
Cancel Apply

Read or Write buttons work with selected registers ranges. Any customized tab has context menu with operations
Edit, Rename or Delete.

8 12C Virtual Inputs ? X
Choose the macrocell: Log
Registers = [Info] [20:29:42]: Read (device: (x0E)
Address, hex  Data, hex
Byt Current val N I < gxod gxo0
— €, - urrent value, ewW value,
= R (W hex Regicies hex hex &gg &gg
004 [32:32] 0x00 %00 Read 0x00
s [Info] [20:2%:42]: Read (device: 0x08)
n (%05 [47:40] 000 0x00 Read ‘Address, hex  Data, hex
o 006 [55:48] 0x00 0x00 Read OxF1 %00
4 O0xF2 0x00
z 0x07 [63:56] 000 0x00 Read OxF3 0x00
| IEGRNEEES 0x00 Read OxF3 0x00
. — — OxFS %01
B or | (19s310 0x00 000 Read
. 0xF3 [1951:1944] 0x00 %00 Read | Write
0xF4 | [195%:1952] 000 0x00 Read
B o | osmigen 0x01 ox01 Read
Type to locate [Ctrl=F)
Read Write Clear
Registers page contains filter with 2 types of search:
® searching for bytes;
® searching for registers;
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12C Virtual Outputs:

[SLGA6824V] - GreenPAKS Designer v.6.15 -a
Fle tat view Tooks Options Help
A=, " =) Vs oo
BE 6. S Y B b i = \ |
Mew Open Save Pt Undo  Redo SetWire |EraseWie | Setlsbel Ersselsbel  RuesChecker | Debug  ProjectSettings  Projectinfo  Properties | Components | NVM Vi
" Rotsteleft ). Rotate Right Flip Horizontal Flip Vertical ] Align Horiz | Aign vertcal @ Add Signal generator w @) AddProbe v € Remove ~ 12 Virtual Inputs | 12C Virtual Outputs | 12C Reconfigurator

| 12C Virtual Outputs ®
12C Virtual Outputs.

Refresh Last Update: 18:27:18

Macrocell Property Value
16-it CNTO/DLYO/FSMO (MFD) CountedData 39573
&-bit CNT2/DLY2 (MF2) Counted Data 5
B-bit CNTA/DLYA (MF4) Counted Data B

- G -0

Debuggng controk |12 Virtua Outputs
Companents List ®

Components
~ 1/0pADS 3

| VDD (PIN 1)

V. PIN2(100)

Y. PIN3(101)

V| PIN4(102)

V| PN s 03)

V. PING (104)

V. PIN7(105)

V. PINB (SCL)

| PING (SDA)

Y| PIN 10 (108)

v GND (PIN 11)

V| P 12(107)

¥/ PIN 13 (108)

V| PIN 16 (1010)
V. PIN17(1011)

N EY/E=3 « ||| pefauit M =]1] -

GreenPAK Advanced Development Board [ID: 0x206] In use Bink @ | || showall || Hide al

* Probes (Matrix inputs) — the current level on blocks output pins in the device can be read via 12C. User
can add probes to any pin(or to all visible pins) or remove probe(or all probes);

® Counted Data — the current count value in some counters (see Datasheet for selected chip revision) in the
device can be read via I12C.

12C Reconfigurator
Figure 6-51. 12C Reconfigurator
12C Reconfigurator n

s AVve= (3

B B
On Mame Value
o Snapshot @17:27:31 Load IOverwr\be
® Delay 100 ms

®' Snapshot @17:27:37
® Snapshot @17:27:40
®) Delay 10000 ms

Log

I12C Reconfigurator allows user to change data dynamically on chip by sending NVM snapshots into chip.
Snapshot of the NVM sequence saves configuration of macrocells and connections between macrocells. The user
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can configure list of snapshots and send into the chip in two ways: send one by one or send all. Also delays
between snapshots can be added.

Snapshot configuration:

3@ Av=3

.

On Mame Value
Snapshot @17:27:31

Snapshot @17:27:37

O
® Delay 100 ms
)
@' Snapshot @17:27:40

)

Delay 10000 ms

| Ilog

® Snapshot — button adds snapshot of workarea to the list;
® Delay — button adds delay between snapshots to the list;
®* Up —moves selected list item up one level,

® Down — moves selected list item down one level;

®* Remove — removes selected list item;

® Reconfiguration scenario — shows main snapshot and it changes.
Also snapshot has value:

® Load - loads snapshot data to the project;

® Overwrite — overwrites snapshot with project data;
Snapshot operation:

On Mame Value
Snapshot @17:27:31

®) snapshot @17:2T:37
®) snapshot @17:27:40

(o}
(® Delay 100 ms
L)
L)
®) Delay 10000 ms

Ilog

® Send one — send one snapshot to the chip;
® Send all — send all snapshots from the list to the chip;

® Stop - stops sending snapshots.
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External chip

DIP/Advanced/Pro platforms
To start work with external chip for DIP, Advanced and PRO platforms:
1. Connect socket with External chip to Development Board via pins:

® Corresponding I12C pins (SCL, SDA);
* VDD pin;

®* GND pin;
For DIP/Advanced Development board: connect socket with External chip to Expansion connectors pins:

DIP Expansion connectors:
el .‘ - L:;:H_;- ~ 1 foSsEEaBAEB i)

Expansion
connectors

Advanced Expansion connectors:
* + oF Hi¥gm , -_®

Expansion connectors

For PRO Development board: connect socket with External chip to external port on GreenPAK PRO Development
Board (right connector):
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Expansion connectors
Disconnect Onboard chip to proceed with the External chip (For DIP/Advanced/Pro platfroms)
Start GreenPAK Designer and select revision of connected External chip
Start Debug tool and select Development platform
Select Device address as 0001b (used by default for empty chip) or corresponding address programmed
to the chip.

ok owwn

Attention: if external socket properly connected to development board and proper Device address selected - chip
detects after clicking Update chip info button or automatically after starting any chip operation:

GreenPAK Pro Ehacriatian
Development Platform

Import configuration

Device: | External: 0001 ~ 12C Reset

Read
Emulation - Test Mode Program -
Project Data

Start All Pause Al Stop Al

2|4]|6 |8 |10]|12|14]|16)| 18|20 |Vb|22]|24 |25 |28 |30 |32
Va|3|5]|7 |9 |G |13]|15]|17 |19 21|23]|25|27 29|31

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

LEDs ON | | LEDs OFF

P SLG468240/G (0x 1), DB HW-FW: 1.0.3-2.4 | o=

6. Now user can use all Debugging chip controls: Emulation/Test mode/Read/Program for external chip
Attention: Ext. VDD (Va) expansion should not be enabled if exist voltage on external VDD port. It automatically
disconnects while starting Emulation/Test mode operations for chip with existing external voltage with warning
message.
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Serial Debugger
To start work with external chip on Serial Debugger platform:
1. Connect chip with wires to Serial Debugger pins (VDD, CLK, SDA, GND):

2. Start GreenPAK Designer and select revision of connected External chip

3. Start Debug tool and select Serial Debugger platform

4. Select Device address as 0001b (used by default for empty chip) or corresponding address programmed
to the chip or select

5. Specify VDD configuration: Internal (chip will be powered from Serial Debugger board) or External (chip
should be powered from external power source)

6. Now user can use all Debugging chip controls: Emulation/Test mode/Read/Program on Serial Debugger
platform
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6.5. PowerPAK Debug Tool

Type of hardware platform
After start of Debugging tools select type of hardware platform with supported features (Figure 6-1):

Figure 6-1. Platform selector window
¥ Development Platform Selector ? *

GreenPAK Serial

SLG51002 Demo Board Debugger

QK Cancel

Demo board

Demo board is a special hardware with a mission to demonstrate some specific application of SLG51002C chip. It
has SLG51002C chip socket on the board. It also support 12C transferring that allows PowerPAK Designer to
communicate with SLG51002C chip and temporarily change its NVM in Emulation. Emulation starts
communication with SLG51002C chip from software. User can load any project data to chip by clicking Sync
button and test configuration on hardware Demo board.

Demo board connection
After starting of Debug Tool, the PowerPAK Designer waits for connection of Demo board. All Debugging controls
become available after connection of Demo board.
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Figure 6-2. Demo board detected
Debugging controls n

Debugging Controls

* SLG51002 Demo Board

Emulation
Test Mode
Sync
GPIO SW Control

VDoD: ~ 360V -
VDDIOs = 3.60V =
VDD — 1.80V -
OMN | VIM [1/2,3): = 130V =
OM | VIM (4,5 & 180V b
OM | VIM (6,78 = 080V =

WMz OMN WINs OFF
PM: SLG51002C [0x0), DB HW-PW: 1.0-1.0 1)

After proper Demo board detected (Figure 6-2), simple Debug tool activated:

Emulation — starts communication with SLG51002C chip;
® Sync - sends current project's NVM to device;
Test mode — starts mode to work with or test project, programmed on chip;

GPIO SW Control — adds buttons for software control of GPIO1-GPI04, GPIO5(SDA), GPI6(SCL) and CS

I/O pads (Figure 6-3). Attention: Please plug in all 'SWCTRL' jumpers to be able to control GPIO from
the software.
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Figure 6-3. Configurable Button

The default connection can be set to Upper or Bottom connection. Click your mouse over the key U or B
to change the value. The user can configure each connection to High-Z, VDD or GND. The button has 2
modes: Latched or Not latched, which can be configured by clicking over the key LATCH.

VDD, VDDIO, VDDLYV - power supply voltages and voltage level of high state on 12C and CS pins;
® VIN — power supply voltage on relevant VINs divided in groups;

® Info button — shows all system and hardware information;

Figure 6-4. Debugging Tool toolbar

&

Rules Checker Timing diagram

| 12C /0 Tool OTP Programmer |

Debugging Tool toolbar contains (Figure 6-4):

e [2C I/O Tool;

e OTP Programmer;
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12C I/O Tool:

Figure 6-5. 12C 1/O Tool window

8 12C 170 Tool

Choose the macrocell:

Registers -
= Register Address Eu rre;l::alue, Nem';:)a(lue, =
Reserved 01100 000 000 Read | Write
N Reserved 01101 OxFF OxFF Read | Write
Reserved 01102 OnFF OxFF Read | Write
Reserved 1103 000 000 Read | Write
Reserved 01104 008 0028 Read | Write
SYSCTL_PATTER... 01105 w1 w01 Read | Write
SYSCTL_PATTER... 01106 000 w00 Read | Write
SYSCTL_PATTER... 01107 000 w00 Read | Write
Reserved 01108 000 000 Read | Write
SYSCTL_5Y5 C... 01109 075 075 Read | Write
Reserved Ox110A Ol O Read | Write | —
Type to locate [Ctrl+F)
Read Write

Log

Info] [14:44:25]: Read [device: Ox75)

Address, hex
On782A
0x7826
On782C
07820

Data, hex
w00

001
000
000

[Info] [14:44:25]: Read (device: 0x75)

Address, hex
Ox78FE
Ow7EFF
07900

Data, hex
000

000
000

(Info] [14:44:25]: Read (device: 0x75)

Address, hex
Ox79FF

Data, hex
000

Info] [14:44:25]: Read (device: 0x75)

Address, hex
w8000
B001

Data, hex
000
000

[Info] [14:44:25]: Read [device: 0x75)

Address, hex

w3004
[Info] [14:44:25]: Read [device: 0x75)

Address, hex
OxB00F

Clear

Data, hex
000

Data, hex
w00

Choose the macrocell:

® Registers — the current value of all chip registers can be read and write via I12C. Click on any Register
byte Address to change it value;

® Counters\Delays — shows current values for Counter/Delay blocks;

® Events — shows the list of LDO events: name, address and value (Figure 6-6);

Figure 6-6. 12C 1/0 Tool window with events

Choose the macrocell:

Events

Log

Name
LDO1_EVENT
EVI_VOUT_OK_FLAG
EVT_ILIM_FLAG
LDO2_EVENT
EVI_VOUT_OK_FLAG
EVT_ILIM_FLAG
LDO3_EVENT
EVT_VOUT_OK_FLAG

4

“

“

EVT_ILIM_FLAG

LDO4_EVENT
EVT_VOUT_OK_FLAG
EVT_ILIM_FLAG

LDO5_EVENT
EVT_VOUT_OK_FLAG

“

4

EVT_ILIM_FLAG

LDO6_EVENT
EVI_VOUT_OK_FLAG
EVT_ILIM_FLAG

LDO7_EVENT

4

4

Read

Address

Write

[15:58:51]: Read (device: 0x75)

Address, hex
031C0

[16:03:02]: Read {device: 0x75)
Address, hex

0:20C0
[16:03:02): Read (device: Ox75)
Address, hex

0:22C0
[16:03:02): Read (device: Ox75)
Address, hex
023C0
[16:03:02]: Read (device: 0x75)
Address, hex

025C0
[16:03:02]: Read (device: 0x75)
Address, hex
0R7C0
[16:03:02]: Read (device: 0x75)
Address, hex
0:29C0
[16:03:02): Read (device: Ox75)
Address, hex
0310

Clear

Data, hex
0x00
Data, hex
0x00
Data, hex
0x00
Data, hex
0x00
Data, hex
0x00
Data, hex
0x00
Data, hex
0x00

Data, hex
0x00 =

®* Raw I/O —reads and writes any data from/to registers via 12C (Figure 6-7);
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Figure 6-7. 12C I/O Tool window with Raw I/O

Choose the macrocell: Log
Raw /0 - [16:14:10]: Read (device: Ox75)
Address, hex  Data, hex
- ol 0x00
Register address | 0x1131 T/ hex ¥ [16:14:13]: Write (device: 0x75)
Address, hex  Data, hex
Currentvalue | 0x0 hex 1131 17
Hew value o0 * hex -
Read Write Clear

® Log - shows log of read/write operations;

® C(Clear —clears all Log information;

OTP Programmer:

OTP Programmer reads OTP memory from chip and programs chip with the current project data. The tool shows
diffs and conflicts between chip and project data.

Attention: Users have the opportunity to reprogram bits changed from 0 to 1.

Figure 6-8. OTP Programmer

& OTP Programmer ? *
Mext diff Mext conflict Legend box
Name OTP / Register address Chiny (‘;’::( Dals. Data ‘°h2;°9'°"" =
Reserved 000 / Oxe1101 OxFF OxFF
Reserved Ox01 / 01102 OxFF OxFF
SYSCTL_PATTERN_ID_BYTED 0x02 / Ox1105 w01 w0l
SYSCTL_PATTERN_ID_BYTE1 0x03 / Ox1106 w00 w00
SYSCTL_PATTERN_ID_BYTEZ Ox04 / 1107 w00 w00
Resenved 005 / 0x1108 000 000
SYSCTL_5YS_CONF_A Ox06 / 01109 075 075
Reserved 007 / Ox110A 001 w1
SYSCTL_5YS_CONF_C 0x08 / 0x110B w00 000
SYSCTL_SYS_CONF_D Ox09 / Ox110C w00 040
SYSCTL_MATRIX_CTRL_COMNF_& Ox0A / 017100 1k 000
SYSCTL_MATRIX_CTRL_COMNF_B Ox0B / 0x110E w00 000
Reserved Ox0C / O110F 0x01 000
Reserved 00D / 01110 OxE4 OxE4
SYSCTL_REFGEN_COMNF_C Ox0E / ;11171 06 006 -

Type to locate (Ctri=F)

Load Table Transfer Table Program Device
Read OTP Open in new software instance
Program OTP
Load from project Save to file
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Serial Debugger
Figure 6-9. Serial Debugger tools

Debugging controls n
Debugging Controls

Change platform
ST GreenPAK Serial Debugger

Import configuration

Emulation Sync

vDD: =~ 1.80V B

PN: -, DB HW-FW: - L1
After Serial Debugger board detected, simple Debug tool activated (Figure 6-9):

® Emulation — starts Emulation: 12C transfer to communicate with SLG51002C chip;

® Sync — sends current project's NVM to device;

* VDD - selects operational Vdd for Emulation;

® Import configuration — allows user import configuration of test points from another platforms.
® Info button — shows all system and hardware information;

® [2C I/O Tool — appears on Debugging tool toolbar (Figure 6-4).
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6.6. ForgeFPGA Workshop Debug Tool

Type of hardware platform
After the start of Debugging tools select the type of hardware platform with supported features (Figure 6-1):

Figure 6-1. Platform selector window
¥ Development Platform Selector ? X

. : ForgeFPGA ForgeFPGA Evaluation
STRTaE T Development Platform Board
OK Cancel

ForgeFPGA Development Platform

A Development board is special hardware with a mission to demonstrate some specific application of the
ForgeFPGA chip. It has a ForgeFPGA chip socket on the board. Debug tools start communication with the
ForgeFPGA chip from software. Users can load any project data to the chip by clicking the Emulation button or
work with programmed on a chip configuration using Test mode.

ForgeFPGA board connection
After starting of Debug Tool, the ForgeFPGA Workshop waits for the connection of the ForgeFPGA board. All
Debugging controls become available after the connection of the ForgeFPGA board.
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Figure 6-2. ForgeFPGA board detected
Debugging controls n
Debugging Controls

Change platform

Import configuration

Read
Emulation Test Mode b
Program
External Flash controls
Read Program
Generators controls
Start Pause Stop
TP Map
PM: SLG4T910C/ (Owd), DB HW-FW: 1.1-0.2 (1]

After the proper ForgeFPGA board is detected (Figure 6-2), Debug tool is activated:
* Emulation — starts communication with a chip, sends current project data to chip;
®* Test mode — turns on the power supply on the chip, uses chip project, programmed on the chip;
® Test mode (*) — turns on the power supply on the chip, uses project, programmed on flash memory;

® Read - reads chip project, programmed on chip (Figure 6-3)
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Figure 6-3. Project data window

¥ Project

SFIOTP

00000000
00000000
00000000
00000000
00000003
00000000
00000000
00000000
00000000

Bitstream
22222200
00000000

nnnnnnnn

data ? *

Config Registers

Export

Program — programs chip with the current project data;

External Flash Controls:

o Read - reads chip project, programmed on flash memory(Figure 6-3);

o Program — programs flash memory with the current project data;

Generator Controls (Start/Pause/Stop) - these buttons manage all Synchronous Logic generators;
TP Map — test point map, shows hardware board pads names;

Info button — shows all system and hardware information;

Debugging Tool

Figure 6-4. Debugging Tool toolbar

@ Add

Synchronous Logic generator | 3% Remove = ﬂLngicAnalyzer

| *® Synchronous Logic generator

l VDD

ue GMND 5 [Value - HEX: Ox00, DEC: 0)
Button 4 | 43 | 42 | 4 | 40
Debugging Tool toolbar contains (Figure 6-4):

Add Sources to test points (Figure 6-4). List of available controls on TP: Synchronous Logic
generators/VDD/GND/Button;

Remove/Remove all Sources button removes test points controls by mouse click on it. Test point become
NC;

Logic Analyzer;
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Logic Analyzer

This section describes the Logic Analyzer module and its features. After Emulation or Test Mode is started,
the Start button in Logic Analyzer becomes active.
Figure 6-5. Logic Analyzer window

¥ Logic Analyzer - O X
(> M)k
100 Msps = -
Start Trigger | View options
Trigger = I TR N - N, iew options ®
GPICO (TP9)
Time before trigger: | 81.92us +| Samples: 8192 |2 J GPIOO (TP9) GPIO1 (TP10) = GPIOZ [TP11)
Time after trigger: 81.92us +| samples: |8192 |3 ﬂ:ﬂ WAL AR, SIS || CAIAY
= GPIOG (TP15) | GPIOT (TP27) | GPIOS [TP28)
JlioegivEEiyintemal M ﬁz ALALL GPIOS (TP29) | GPIO10(TP30) | GPIOT1 TP31)
Trigger mode: | Or = GPIO3 (TP12) GPIO12 (TP32) | GPIO13 [TP33) | GPIO14 [TP34)
T Tel= J GPIO15 [TP35) | GPIO18 (TP36) | GPIO1T TP37)
GPIOD [TPI) Rising edge ﬂ)& (TP13) GPIOT6 (TP35) EN (TP35) PWR (TP40)
GPIO3 [TP12)  ~ | Rising edge ME AL RIS TTPTAT Show all Hide all
owa Ide a
GPIO1 [TP10) T | Rising edge v |d|= J
GPIO2 [TP11) ~ | Rising edge v g | = ﬂ)&(‘[r‘ﬁ)
GPIOT (TP2T)
|
GPIOS8 (TP28)
L
GPI090P29J]—,—|—,—|—,—|—,I
GPIO10 (TP30)
Logic Analyzer:
® Start — starts the data reading process.
Attention: Start Emulation or Test mode to activate the Start button in Logic Analyzer.
® Samples per second — data reading frequency;
® Trigger — opens Trigger configurations;
* View options — opens GPIO view options tab;
* Plot Widget.
Trigger
Figure 6-6. Trigger parameters
Trigger 3]
Time before trigger: | 81.92us ~| Samples: | 3182 |=
Time after trigger: | 81.92us = | samples: 8132 |3
Trigger type: Hardware button hd
Trigger mode:  Or
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Set time parameters to choose a trigger time or a specific sample (Figure 6-6). By default, the trigger is activated
when a physical button on the board is pressed. The trigger type can be changed in the drop-down list (Figure 6-
7).

Figure 6-7. Triggefl type

e ureer el e | LI 3 e -

Trigger type: Hardware button

Trigger mode: L

For the internal trigger, the channel and type (rising, falling, both edges, high, low) should be specified. Click the
"plus" button to add a new item or the "minus" button to remove one. For the internal trigger, set the triggers to
any number of test points and specify the trigger mode for them: Or, And.

Figure 6-8. Internal trigger for GPIO

GPIO1 (TP10} = | High level v |d|=

GPICO [TPS) * | Rising edge v | gp| =

View options
In the "View options" panel, you can show or hide the graphs (Figure 6-9).
Figure 6-9. View options panel

¥ Logic Analyzer — [m| X
(> Y

100 Msps ~
Start Trigger | View options

Trigger ]

5PIO1 (TP10)

E Time before trigger: | 81.92us Samples: | 8192

'RED

i Time aftertrigger: | 81.92us samples: | 8192
i Trigger type: | Internal -

[l Trigger mode: | Or it

“Gmm P10} = | High level MEIE

View option E |
i GRIOD TPY) GRIO2 TP11)
GRIO3 [TP12) FIOd (TP GFIOS TP14)
GRIOG [TP15) GRIOT [TP27) GRIOS TP28)
GPIO9 [TP29) GPIOT0 [TP30) GPIOT1 [TF31)
GRIO12 [TP32) GFIO13 [TP33) GPIO14 [TP34)
= GPIO15 [TP35) GPIO1E [TP3E) GRIOTT [TP3T)
4096 us GPIO16 [TP3g) EN [TP38) PR, (TP40)
At || None ™ ||None = |:|0s At | Mone = | Mone = | |0s
Show all Hide all
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Plot widget
The Plot widget displays the waveforms in the Logic Analyzer window(Figure 6-10).
Figure 6-10. Logic Analyzer Plot widget

#8 Logic Analyzer

o ~ : Marker head
25 Msps - Markers panel

Start Trigger | View options
Trigger

Time before trigger: | 327.68us % | Samples: | 8192
Time after trigger: | 327.68us +| samples: | 8192
Triggertype: | Internal -

GPIO3 (TP12) Trigger mode: | Or -

‘Gmoorrpg] ~ | Rising edge v |d|=

1

o
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=
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GPIOG (TP15) GPIOT (TP27) GPIOB (TP28)
5 (TP35) i GPIOY [TP29) GPIO10 (TP30) GPIOT1 [TP3)
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GPIO15 (TP35) GPIO18 (TP36) GPIOAT (TP37)
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1

o
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PIOr
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o
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=
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Show all Hide all

Main scale

| Marker measurements

Markers:
* Add new markers by Ctrl + Left mouse click on the markers panel.

®* Remove marker by Ctrl + Right mouse click on the marker head.

®* Move marker by Left mouse click + drag.

® Select marker by Left mouse click on marker head. The selected marker has a white line on top.
®* Move the selected marker to the closest visible left/right front by Ctrl + Left/Right.

®* Move the selected marker left/right by one sample with Ctrl + Shift + Left/Right.
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Plots and grid:
® The Plot has a context menu (Right mouse click) with minimum size (small, medium, large, huge) and

additional Scale enable settinis.

40,96 us

Scale

Minimum size i * Small
Medium

Large

Huge

* Move left/right by Left mouse click + drag mouse left/right.
® Scroll up/down by mouse wheel Up/Down.
® Zoom in/out by Ctrl + mouse wheel Up/Down.

® Quick zoom in/out by Middle mouse click + drag Up/Down.

Markers measurements:
®* Two modes: period and frequency. Press the button At/F to switch between them.

® Select two markers using combo boxes and calculate the time or frequency (1 / time in Hz) between
them.
At || 1 |2 * |:[100 us F |3 |4 T | |20 KHz

* In frequency mode value rounds to three digits after the comma.
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ForgeFPGA Evaluation Board
Figure 6-11. ForgeFPGA Evaluation Board tools
Debugging Controls

[Ea
-Iil- ForgeFPGA Evaluation Ehanoe]platiom

Board
- Import configuration

Emulation
VDD =~ 1.20V
VDD - 230V

PN SLGATS10C/N ((nFF), DB HW-FW: 1.0-0.1

After ForgeFPGA Evaluation Board detected, simple Debug tool was activated (Figure 6-11):

®* Emulation — emulates chip with user project configuration data;

* VDD, VDDIO - selects operational VDD for Emulation for selected pins;

® Change platform — select type of hardware platform with supported features;

® Import configuration — allows user to import the configuration of test points from other platforms.

® Info button — shows all system and hardware information.
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7. Asynchronous State Machine (ASM)

7.1 ASM block

The ASM block is an 8-state asynchronous state machine. There are 24 state transition inputs, one nRESET
input, and 8 output lines. The ASM block is defined using state transitions and state outputs.

Figure 7-1. ASM block.

AS
(State 0)

ASM OUTPUT

LETYLT-T-T-T )

Transitions

The state machine is constructed by defining the one-way connections between two states gated by a transition
control input. The state machine will transition to another state any time these two conditions are met: the current
state has a transition connection to another state, and that transition enable signal is HIGH. The transition enable
signals are controlled by the 24 inputs, and there are 3 transition enable signals per state.

Outputs

The ASM block has 8 outputs to the connection matrix. You can define the output of the 8 outputs based on the
current state. This is done in the properties tab by double clicking the desired output for a given state and output
line to invert its output.

Editing the ASM block

The ASM block can be defined through either the properties panel on the left, or the ASM editor. The ASM editor
is a graphical interface for defining the ASM and editing labels. Double-click on any ASM component to open ASM
Editor.

In the properties tab, you can select a state, edit its name, and configure all of its transition enable switches. Also,
you can define the ASM Outputs, edit the label names for each output, and set the Initial/reset state. In the context
menu of ASM block you can split ASM block to separate states blocks and to separate transitions (figure 7-2).
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Figure 7-2. Split ASM block to States/Transitions.

fe: State 0 - State 3
o State 0 -> State 7

e State 0 -» State 2

Initial/reset state

The ASM block will power up to the state defined as the Initial/reset state. It is by default State 0, but can be
changed to any state. It also defines which state the ASM will be reset to. When the logic on nRESET is LOW, the
ASM will be kept at the Reset state until the logic at nNRESET goes HIGH.

7.2. ASM Editor

ASM editor(figure 7-3) allows to configure the ASM block using state diagram and set the output configuration for
ASM Output block ASM configuration should be applied using Apply button on the toolbar to be set to the NVM.

States
State colors:

® Green: regular state;
® Blue: selected state;
® Red: initial (reset) state;

® Gray: state connections limit reached;

Move
State can be moved by dragging it's central part using left mouse button. Dragging the border circle will have no
effect.

Context menu
® Edit name: set state’s name;

® |nitial state: sets current state as initial;

® Hide: hides current state.

Transitions
Add/remove links

®* To create new link turn on 'Set Link’ mode and click on the border circle of source state, then click
anywhere on state-destination or 'Esc’ to cancel;

® To erase link - turn on 'Erase Link’ mode and click on the link which should be erased.

Edit shape
Link’s shape sets automatically after states change their position. Modifying of the existing shape is available in
two ways:

* Simple edit: one-point editing by dragging the link;
® Flexible edit: two-points editing by entering in 'Edit path’ mode using link’s context menu;
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Context menu
® Set Label: sets the text label onto link;

® Erase Label: removes the text label;
* Edit path: flexible two-point editing of link’s shape.

Figure 7-1. ASM Editor.

File Edit View Help

£ & ¥ © B N [E

= = 1N

= Clear Apply  Revert § Prlnt H auto Route Setlink | Erase Link Setlabel FEraselabel | Properties || RAM Array
[«]

Properties

* —

State name: START

PROCESS @E]@E]@E]E]

— s o [o]o o JoBlo]o |
en-tofprocess | ¢ [[#)(=] 3 state 3 @@E‘ B@@@
EN-7.0 | WAIT s E]%

EN-5.0 | END s E] =

PROCESS

Bulk operations

Alto D

|+ State O (START)
State 1 [PROCESS)
State 2

i State 3

|| state 4

; State 5 (END]

wo| | state &
State 7 (WAIT)
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8. GreenPAK Simulation
Simulation Tools in GreenPAK Designer:

Figure 8-1. Software Simulation Tools.

98 [SLG46533V] - [SystemReset] - GreenPAK Designer v.6.25 — [m] X

File Edit View Tools Options Help

H = & ¥ & B & B . 2 N & we | =

New Open Save  Print Undo Redo SetWire | Erase Wire Setlabel Erase Label Rules Checker | Debug Project Settings  Project Info Properties | Sehematic Library | Compenents | NVM Viewer

" Rotste Lett  “7: Rotate Right Fiip Horizontal <[ Flip vertical T lign Horizontal |- Align vertical | @ Add Probe  ~ 3 Remove | Parameter prabes

Fchematic Library Debugaging contrals
Schematic Library Debugging Controls
- Simple
Change platform
WA Resistor . Software Simulation
HF capacitor Import configuration
b inductor
Analysis Type Transient ~
=L Grouna pete e
= Scweors, Transient analysis settings:
HSF voltage Source
LS current source Ending time: 12.000 2[ms -
- Semiconductors Maximum time step: 20.000 </ |us ~
- Diod
fode Temperature (*C): 25.00 =
- Brushed DC Motors
Use initial canditions
H]M)- Generic Brushed DT Motor
L@@ rortescap 177521081 @ Estimated completion time is more than 2 minute
M) crouzet 827200
5 Start simulation Show plots
HM)- Maxon DX 61 A - Falling Edge
P Deglitch Deloy
M) Maxon DOX 140
HB) Maxon RE25 118743
- Stepper Motors
M) Generic stepper Mator
Parameter prob;
M) Adafruit X1425TH34.03544 Debugging controls arameter probes
B Trinamic QsH-4218-51-10-049 Components List =]
M) Portescap 23HX150108 s Components
- s -
V| VDD (FIN T}
v PIN2(100)
v PIN3(107)
v PINZ(02)
v PINS (103) -
External Compenents
~ External Components
V| GND
v GHD
Vvt
Filter...
Filter... — SENENTES « | Simulation: Default R =111} - Show all | Hide all

Software Simulation

The Software Simulation mode enables electronic circuit simulation, which uses mathematical models to replicate
the behavior of chip components included in GreenPAK and some external components. To start Software
Simulation click on Debug button and select Software Simulation in Development Platform Selector. Before
starting the analysis, use Schematic Library and Add Probes to configure the simulation environment parameters
as shown on Figure 8-2.

Figure 8-2. Basic Simulation Tools
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Add Components from Schematic Library

Click on component to add it to external 1/O pin on chip (Figure 8-3). Voltage source(s) and GND added to
corresponded pins in chip by default. Components cannot be added to any internal macrocell.

Figure 8-3. Schematic Library

Schematic Library u
Schematic Library
b Basic
Resistar ADD
-l |— Capacitor
“Ti= Inductor
—4— Ground

Sources

= vaitage source
'e' Current Source

<B4 PN Junction
<} schottky
—D\—Zener

» Brushed DC Motors
i Stepper Motors

'@‘ Generic Stepper Motar
@'Adafruit X¥425TH34-0354A
'@'TrinamicQSH4213-51-10-G49
M) Portescap 23HX18D108

Diodes

> EITs
MPM
PNP
hd MOSFETs
MNMOS
PMOS
v Components
ﬁ G031

<= Import model v | 3 Remove model

4= Import model
<= Import subckt
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“Import model/subckt” button enables import of 3rd party models and subcircuits to GreenPAK project. Import
model/subckt opens the import dialog where the user can insert the SPICE simulation model, fill in additional info
about it, and import it to the library (Figure 8-4). The dialog validates a model and ensures the user imports
exactly one .model or .subckt that uses valid SPICE syntax. Model validator accepts comments and multiline
models. Ngspice model or subcircuit syntax is highlighted in editor window. Imported models are shared among
all instances of the GPD. When the user imports the model to GPD it automatically becomes available in all
started GPD applications. The user can remove the imported model or subcircuit from the library using the
"Remove model" button.

Figure 8-4. Import Simulation Model Window

¥ Import simulation model ? X
Model:
.model Generic NPN_2 NBN(IS=€E-1¢ NF=1.005 BF=2€0 IKF=0.007 VAF=51 ISE=2E-1¢ NE=1.35 BR=25
ISC=le-15 NC=1.2 RB=200 RE=3 RC=0.& CJC=0.24E-12 MJIC=0.33 VJIC=0.7 CJE=1.02E-12 MJE=0.3

VJE=0.7 TF=1E-% TR=30e-3)

Model information: Copyright:

Model type:  NPN
Model name: Generic_NPM_2

Company:
P/M: Generic_NPMN_2

Description:

© Modelis supported

Cancel Import
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All imported models have dialog for model parameters editing (Figure 8-5).

Figure 8-5. Model Properties Window

#8 Properties ? X
General component settings

Mame: a1

Company:

BN npnl
General model settings

Type: MNPM =

Model level: | Gummel-Poon (level 2) =
BIT

Model parameters Instance parameters
Mame Value Default =

THOM (Parameter measurement temperature) v

1S [Saturation Current) 3E-13

BF (Ideal forward beta) 260

MNF [Forward emission coefficient) 1.005

VAF (Forward Early voltage) 51

IKF (Forward beta roll-off corner current) 0.7

ISE (BE-E leakage saturation current) 1E-14

C2 [Obsolete parameter name) v

ME [BE-E leakage emission coefficient) 1.45

BR (Ideal reverse beta) 25

MR [Feverse emission coefficient) v -

Filter...
Reset parameters to default | | Save to library oK Cancel

Component connects to external I/O pins with Set Wire tool. All available connections are highlighted with green
color as on Figure 8-6.

Figure 8-6. Add wire to External Component

All components can be configured from Properties panel after select or by double click on it as on Figure 8-7.
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Figure 8-7. Voltage Source Setup Window

8 Source Setup

Options
General

Vaoltage source: Wi =
MName: W1
Pre-start delay: 0.000 = ms =

Show only aone

period

Limit voltage to

VDD and GND level
v | Customize source
Internal capacitor— 100.000 +||nF >
Internal resistance:~ 10.000 </ |Ohms -
Copy from: - Copy

Voltage Source Settings
Type: | Sine =
Zera offset: 4,000 e |V =
Amplitude: 1.000 ||V -
Frequency: 1000.000 - | | HZ -
Damping factor: | 0,000 || Hz =
k=l Apply

5.00

4,00

1.00

5.00

4,00

1.00
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General

Voltage source

Source selector

Name

Custom source name

Pre-start delay

Delay before start

Show only one period Shows one period of voltage source

Customize source:

Internal capaCItor This parameter defines value of the capacitance between voltage source
terminal and ground. It can be used to model VDD bypass capaditor or IC pin
parasitic capacitance.

4 R C
V= ——
Internal resistance This parameter defines the output resistance of the generator. Mon-deal

(real) voltage source is modeled with two components: ideal voltage source
and resistance connected in series.

WAYAY
R C
vV — ——
Copy from Copy parameters from any voltage source
Voltage source settings
Type DC, Trapeze, Sine, Exponential, - type of waveform
Custom signal, Logic pattern, Clock

generator
Please see for the reference the voltage source settings in Emulation tool (Chapter 8, 10)

Add Probe Button

Adds probes to block outputs which shows simulation results graphs over time. Probes are used to capture the
output signal from specific node. Probes can be added to the output from any pins, as well as the outputs for any
internal resource. User can add probes to all visible pins from context menu.

Remove Button

Removes probe by mouse click on it or all probes from context menu.
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Simulation pins configuration:

- Save current configuration of pins to the project file
- Delete selected configuration
- Import new configurations from project files of the same chip revision

Default

Configuration 1

Configuration 2
i

Configuration 3

Simulation Debugging controls

Select Analysis Type before starting Simulation. There are 2 types of Software Simulation: Transient and
Parametric DC.

Transient Analysis

Transient Analysis settings in Debugging controls window define period of time for simulation, maximum time
step, source voltage and temperature (Figure 8-8). Note: If there is a change in the state of any probes, there will
be a step generated at that time, the “Maximum time step” variable will only insure that if no probe data changes
for this period, another step will be generated.

Figure 8-8. Transient Analysis Window

Debugging controls n
Debugging Controls
Change platform
Software Simulation
Import configuration
Analysis Type Transient =

Transient analysis settings:

Ending time: 12,000 || ms -
Maximum time step: 20,000 | | us B
Temperature [FC): 25.00 =

Use initial conditions

© Estimated completion time is less than 30 seconds

Start simulation Show plots
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Transient analysis parameters:

Parameter Max time value Min time value
Ending time 1000s 0.0001ms
Maximum time step 20s 0.0001us

VDD [\ 0.001mV
Temperature (°C) -40 +85

Parametric DC Analysis

Customize Schematic Library objects properties by using Parametric DC analysis in Software Simulation.
Parameter sweep can be configured in the Parametric DC analysis parametrization dialog. Open parametrization
settings button on the Debugging Controls. Analysis parametrization can vary active parameters for external
components, circuit temperature, and some GreenPAK macrocell properties (e.g. Resistance (initial data) for
Digital Rheostats)(Figure 8-9). Parametric DC data has 2 range type:

®* From/To: Step, From, To parameters;

® List: list of values separated by semicolon;

Figure 8-9. Parametric DC Analysis Window

¥ * Parametric DC analysis parametrization ? d
Analysis parametrization:
. Step /
En Object Property Range Type List From To
R1 = | Resistance * | From/To ~ 0.1 0.1 0.1 d || =
W1 | Voltage ~ | From/To ~ 0.1 1.8 5 g || =
v Circuit * | Temperature * | List - A0 25; 85 - - g || =
QK Cancel
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Parameter Probes

Figure 8-10. Parameter probes window

Parameter probes ®
Parameter probes
Lot T | | Shaft Angle - dh
Component Property

4-bit LUTOMWS Cirl/16-bit CNTO/ Counted Val =
DLYO/FSMO ounted Value
Lih Current =
ihl Speed =
ASM OUTPUTO Current State =

Parameter Probes gives ability to monitor the internal chip values in simulation, f. e. counted value in
Counter/Delay blocks. Add parameter probe by selecting component and property (Figure 8-10) and start
simulation.

Figure 8-11. Parametric Simulation Probes sticker

Parameter probes
Current

Shaft Angle
Speed
Torgue

The sticker for parameter probes provides additional flexibility for adding/removing parameter probes for
components. It represents the graphical interactive item object for the component that can react on mouse hover
and allows automatically adding or removing parametric probes for the current component when clicking on it.

Estimated completion time

Software estimates the run time in three broad categories: green, yellow and red, based on sample points. As a
general rule, green runs will complete quickly (less than 10 secs), yellow runs within one min, and red takes
longer. Run time also varies based on the speed of your computer so the estimated times vary widely. Longer run
times will also require greater resources on your computer, including CPU and memory resources.

Note that it is possible to define simulation runs that will exceed the available resources on your computer, which
can potentially make your computer unstable. This may be true any time the estimated run time is categorized as
“red”.

To start simulation, set Analysis Type, required parameters and click Start simulation. After simulation performed,
user will see Simulation results (Figure 8-12).
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Simulation Results Window

Figure 8-12. Simulation Results Window

48 Simulation Results - [m} X

File View Help

) | . = H [l
\ $ E =3 - - B .| = =
Reset scales  Clear markers  Legend Waveform style  Export waveform to CSV Rename group Remove group  Export group to C5V Groups List | Measurements

Groups List 3]

Groups
* |Group

P VZ-xn+

Add group

Remove group

‘ _ ! rounsist Rlesnpments

The simulation result window has section:

1. Plot Widget: displays the waveforms;
2. Groups List: contains a list of all captured signals (probes) and source generators in groups;
Add group: contains a list of signals that currently are displayed on Plot widget.
a. User adds the signal from Groups section to the custom group to display it.

b. It calls ‘Groups’, because each waveform after adding to the Group section becomes a group of 1
waveform. User can select multiple waveforms at the same time and add them as a new group of
analog[A], digital[D] or parameter probes[B] waveforms (Figure 8-13).

3. Measurements: contains a list of measurements for added plot markers;

4. Toolbars: contains operations with plot area, waveforms style, groups management and export
waveforms/group to CSV, VCD, PNG.
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Figure 8-13. Add group menu

¥ Add group ? >

Waveforms

A] GreenPAE -= PIN 3 <- EXT, INSOUT
[O] GreenPak -» CHNTZ/DLY2 - OUT

| Show | Cancel

In the Plot Widget, the user has following controls:

Action Hotkey
Pan mode Press middle mouse button
Marker A Ctrl + LMB
Marker B Ctrl + RMB

Clear all markers | Esc or context menu — Clear markers

Zoom in/out X Ctrl + mouse wheel

Zoom infout Y Shift + mouse wheel

Reset scales Context menu — Reset scales
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Markers and dt and dV parameters on plot widget showed in Figure 8-14 below:

Figure 8-14. Markers on Plot Widget

In Waveforms window user can configure waveforms scale and waveform base points parameters (style, color,
width/size) by clicking on Waveform style button:

Figure 8-15. Waveform Plot Configuration Window

Waveform

Style: | Lines
Color: | Custom [ff44ed&3]

Width: | 2

¥ Paints

Style: | XCross

Color: | aliceblue

Size: | 4

In Groups window user has the option to:
e Add group from analog[A] or digital[D] waveforms;
o Remove waveforms from plot widget;

e Organize order of waveforms;
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9. Designing Overview
9.1. SLG4672x Properties Interpretation

Pin2

]”J o AL‘

pull_up_en

=]
=
= 900 kQ
=)
[T
PR, Res_sel[1:0]
wonuw 00: floating
01: 10 k&
10: 100 ka2
11: 1 MQ
wosmt_en Non-Schmitt
PAD Trigger Input

L=

:)nop %‘Mﬂ? [H']t]h t Schmitt Tri t en=1 smten Sehm 9%
- Digital In without Schmitt Trigger, wosmt_en= npu —
01 Digital In with Schmitt Trigger, smt_en=1 v/ B Digital In

10: Low Voltage Digital In mode, Iv_en =1
11: analog 10 mode

Iven . Low Voltage
Input

= Analog 10
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Properties =
PIN 2
1/0 selection: | Digital Input %
Input mode: T -
OF =0 [Dlgnﬁl in without 5c w H
Output mode: N -
OF = 1 one -
Resistor: [Pull Diown S ]
Resistor value: | 1M S
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Matrix OE 10 Structure (for Pins 3, 5,7, 9, 13, 14, 16, 18, 19)

Input Mode [1:0]
00- Dhgital In without Schmitt Trigger, wosmt_en=1 .
01: Digital In with Schmitt Trigger, smt_en=1 wosmt_en, Non-Schmitt
10: Low Voltage Digital In mode, Iv_en =1 Trigger Input
11: analog 10 mode

Qutput Mode [1:0] o
00: 1x push-pull mode, pp1x_en=1 smt_en p Schmitt Trigger|

01: 2x push-pull mode, pp2x_en=1, pp1x_en=1 }\ Input Diaital

10: 1x NMOS open drain mode, od1x_en=1 - Digital In

11: 2x NMOS open drain mode, od2x_en=1, od1x_en=1

lv_en Low Voltage
Input
Only PINS 7,13,14,18,19
% = Analog 10
Dlgllal Out
oo | , OE
| N od1x_en |

pplx_en —s

wke | pull_up_en

pp2x_en

Floating

Res_sel[1:0]
00: floating
0110 kQ
10: 100 k2
11: 1 MQ

Y%
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Properties [
PIN 3
N
1/0 selection: | Digital Input/Qutpy’ >
Input mode: | pigital in without Sc % ]_l
g:tfl::t TILE 1x push pull =
Resistor: I[Pull Down - ]l
Resistor value: [ 1M S ]
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Register OE 10 Structure (for Pins 4, 6, 8, 15, 17, 20)

Mode [2:0]
000: Digital In without Schmitt Trigger, wosmt_en=1, OE=0 X
001" Digital In with Schmitt Trigger, smt_en=1, OE =0 wosmt_en Non-Schmitt
010: Low Voltage Digital In mode, iv_en=1, OE=0 Trigger Input
011: analog 10 mode

100: push-pull mode, pp_en=1, OE =1

101: NMOS open drain mode, odn_en=1, OE =1 .
110: PMOS open drain mode, odp_en=1, OE = 1 smt_en Schn?\tlTr;gger
111: analog 10 and NMOS open-drain mode, odn_en=1 and AlO_en=1 j_ npu - Digital In

ven | Low Voltage
Input

—
Only PINs 6, 15

- _Analog 10

Digital Out '
E \ \ I ] OE
‘ | /NTodn_en
2xen \

Digital Out

3d

1

1
0

I~
pull_up_en I
I

Floating

Res_sel[1:0]
] 00: floating
01: 10 kQ
odp_en 10: 100 k2
J:I>I 11°1 M@
Digital Out )-
[oE> >c | I ( |
~— 2x_en
2x_en 1 A
A L L odn_en
pp_en / | i = = —=
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Properties

PIN 4

1/0 selection: | Digital Output

Input mode:

OF =0 MNone
Output mode:

OF =[‘-'1 1x push pull
Resistor: Pull Down

Resistor value: [ 1M
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Register OE IO Structure with Super Driver (for Pins 10, 12)

34(%19[)[2:_0% In without Schmitt Tri t 1

igital In without Schmitt Trigger, wosmt_en= ,
001: Digital In with Schmitt Trigger, smt_en=1 wosmt_eny Non-Schmitt
010: Low Voltage Digital In mode, Iv_en =1 Trigger Input

011: analog 1O mode
100: push-pull mode, pp_en=1
101: NMOS open drain mode, odn_en=1

110: PMOS open drain mode, odp_en=1 smt_en Schmitt Trigger|
111: analog 10 and NMOS open-drain mode, odn_en=1 and AIO_en=1 j Input B Digital In

Iven |, Low Voltage
Input

= Analog 10

Digital Out

B
S;‘ - [L

OE

/_
\ | < Nodn_en

S1
S0
10 KQ\\
90 kQ pull_up_en I
i

Floating
=]
[=)
[=]
P2
o]

Res_sel[1:0]
00: floating
01: 10 kQ
10: 100 k&2
11: 1 MQ

w1 L

i_b} |
2><_e“__'.—\ |
oen/ | ) =
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Properties 3]
PIN 10
1/0 selection:
é'é":tu"“‘dﬂ | Digital in without Sc ¥ |
Output mode: i -
CE=1 e -
Resistor: Pull Down S
Resistor value: [ M = ]
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2-Bit LUT
reg <590:587>
From Connection
Matrix Output <70> i
—» INO To Connection
. Matrix Input <37>
N 2-bit LUT4 outf—»
From Connection
Matrix Output <71> |’
IN1
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Properties £
2-bit LUT4

N3 IMZ2  IM1 IMD ouT
o 00 o
0 0 0|1
o 0|10
0 o |1 1o %]
0 1 ] 0 |0 =
0 1 0 1 |0 ¥
0 1 1 0 |0 =
] 1 1 1 |0 =
1 0 0 0 0 -
1 o 0o | 1|0 -
1 o 1] 0 |0 &
1 0 1 1 |0 =
1 1 0 0 |0 ¥
1 1 ] 1 |0 =
1 1 1 0 |0 =
1 1 1 1 |0 -

Standard gates Al to 0
[Deﬁned by user S ] e

?nef? = el Apply
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3-Bit LUT
reg <606:599>
From Connection
Matrix Output <35
1 INO To Connection
ler?m 80{’”?{0:':5”” > Matrix Input <24>
atrix Outpu .
= 3& Nt 3=bit LUTO out —»
From Connectio >
Matrix Output <37>
IN2
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Properties

3-bit LUTD

N3 IN2  IN1 IND

o
=
=
(3]

1k

A = = === =]
N =R =R R ==

N = =N S = =]

0 |0 | 1 |0

=
LLIET S

=
WA=
L

L1

,_.
1k

,_.,_.,_.,_.,_.,_.,_.,_.
RlerlRkr ~ ala

—

L

,_.
==
4p

Standard gates

All ta 0
[Deﬁned by user

All to 1

. Detailed .
— u'pplf

L1
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2-Bit LUT or D Flip Flop Macrocells

IN1
From Connection Matrix Output <63>| .
2-bit LUTO our
" INO
To Connection Matrix
4-bits NVM Input <33>
—
reg <574:571>
D
From Connection Matrix Output <62>
[ ouT
clk
1-bit NVM
reg <595>
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Properties ®

2-bit LUTODFF/LATCH 4

Type: LT -
N3 IM2  IN1  INO ouT

0 0 0
0o | 0o | 0
0 0 1
] 0 1
o | 10 | 0o i
i 1 ] 1 u s
0 1 1 0 |0 ¥
0 1 1 1 |0 >
1 (o | 0| o0 [0 :
1 0 0 1 |0 =
1 0 1 0 0 -
1 0 1 1 |0 =
1 1 0 0 0 =
1 1 0 1 |0 =
1 1 1 0 0 ¢
1 1 1 1 |0 =

Standard gates Al to 0
[Deﬁned by user ¥ ] Al to 1

. Detailed ’
E‘ qppl.’

Properties

2-bit LUTWDFF/LATCH 4

Type: I[ DFF / LATCH =
Mode: DFF =
nSET /nRESET H -
option: enE -
Initial [ - -
pﬂlﬂ r-“:v: (el -
() output : -
e [ Mondnverted (Q)
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3-Bit LUT or D Flip Flop with Set/Reset Macrocells

From Connection IN2
Matrix Qutput <43> > .
— N1 3-bit LUT2 ourt
INO

From Connection To Connection Matrix<

Matrix Output <42> ‘ " Input 26>
— 8-bits NVM
>
reg <622:615>

D
Mat Gutpus <41 DFF2
nRST/nSET ouT
clk
1-bit NVM
reg <671>
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Properties [

3-bit LUT2/DFF/LATCH 2

Type: LuT S
N3 IMZ2  IMN1  INO ouT

0o 00 o
o 0 0 1
o0 1 0
o 0 1 1
o 1 0 o
o1 0 1
o 11 0
0 111
1 0 0 0 0 -
1 oo 10 m
1 0 1 0 |0 =
1 0 1 1 |0 ¥
1 1 0 0 |0 -
1 1 0 1 |0 =
1 |11 0 o &
1 1 1 1 |0 =

Standard gates Al to 0

[Deﬁned by user = ]

?.—.Ef? = =) Apply
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Properties
3-bit LUT2/DFF/LATCH 2
Type: DFF / LATCH
Mode: DFF
nSET/nRESET
option: NRESET
Initial o
polarity: o
Q output ———
polarity: Mon-inverted (Q)
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3-Bit LUT or Pipe Delay Macrocell

Tom Connection
Matrix Output <60>
)
q

From Connection
Matrix Output <61>

From Connecuon
Matrix Output <61>
—,

reg <670-663=

rom Connection
ix O

<H0>,

Tom Connection
Matrix Output <60=

Nt 3-bit LUT8 our

To Connection
Matrix input <32>

RST

N 16 Flip flop Block

CLK

[

L1

reg <666:663>

I reg <670:667= !
reg <964=
[]
]
(]
EEEEEEEEEE

ouT1

To Connection
Matnx Input<41=

ouTo

-

To Connection
Matrix Input <40=

ouT2

To Connection

Matrix Input <32=
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Properties

3-bit LUT8/Pipe Delay

Type: [ LuT -

M3 INZ2  IN1 IND ouT
o 0o o0 ofo &
o 0 o 1|3
o o 1 oflo %
o 0o 1 1o
0 1 0 ofo &
o 1 0 1|3
o 1 1 oflo %
o 1 1 1o
1 ] ] 0 |0 ¥
1 i ] 1 |0 =
1 0 1 0 0 =
1 0 1 1 |0 =
1 1 ] 0 |0 ¥
1 1 ] 1 |0 =
1 1 1 o o =
1 1 1 1 |0 =
Properties [
3-bit LUTS/Pipe Delay
Type: [Pipe Delay S ]
OUTO PD munm:
OUT1 PD num:

1PIPEOUT

e mtput | Nondnverted (oUT % |
polasity: Mon-nverted (OUT. »

?.—.Ef? e k= Apply
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4-Bit LUT or 8- Bit Counter / Delay Macrocells

T
From Connection Matrix Qutput <30> |

N

From Connection Matrix Output <29>

Vv

From Connection Matrix Output <28>|

IN3

4-bit LUTO

IN1
ouT

16-bits NVM
reg <688:673>

From Connection
Matrix Output <27>

DLY_n/CNT_Reset

CNT/DLY2 our

—I—P,

> clk

1-bit NVM

reg <705>

To Connection
Matrix Input <22>

—
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Properties (=)

4-bit LUTWCNT2/DLY2

5

Type:

INZ  IN2  IN1 IMOD

ulala]

o

GETES 3
C o INL
[ IN0

=R R e RRRro o o o o o oo
=R R e oo o o R R R o o o
N == == e N A== A ==
N N =R - R R . S S RSy

[y

Standard gates Al to 0
Defined by user S ] Al to 1

ouT
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Properties [
4-bit LUTOWCHT 2/DLY 2
Type: CNT/OLY =
Mode: [Delay S ]I
Counter data: [ 1 I%]I
(Range: 1-255)
Delay time: 0.1400 ms Formula
Edge select: [B.;:.th - ]I
Connections

Clock: \FromrCOSC % |

Clock source: RC OSC Freq.

% Detailed R
— prlr
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ACMPO Block Diagram
ta ACMP1, ACMP2
i ! reg <804>
ACMP3’s MUX t
npu Te0 B0 B00
ibias LEW
Selection Hysteresis
External VDD Selection
27V~58V
PINE: ACMPO(*) Py + To Connection
Matrix Input<10>
External VDD 1.71V ~ 55V pdb Lis |
*PING_aio_en; reg <569>; reg <805>
*PIN6_aio_en: ON after
100 ps Delay

if reg <855:854>="11" then 1, otherwisi >0\
PIN7: ACMPO-)

RIN12_ ACMPY(-)

From Connection

Matrix Output <123
Internal
Vref
I'Bg
Properties
A CMPO

1uA pullup on

input: Mone

Hysteresis: Disable

Low bandwidth: || Disable

IN+ gain: Disable
Connections
IN+ source: IPINE
IN- source: | 50 my
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ACMP1 Block Diagram

reg <816>
| reg <812:811>
ibias LBW
Selection Hysteresis
External VDD 1 Selection
27V~55V reg <814:813>]
T 11X
i ) X Selectable + To Connection
Gain Matrix Input <11>
From ACMPO’s MUX output pdb L/s
/ ref
*PIN10_aio_en; reg <570>; reg <817>
*PIN10_aio_en: ON after
if reg <883:882>="11" then 1, otherwisg: 100 ps Delay

PIN12: ACMP1(-)
PIN12: ACMP1(-)

I/

reg <810:806>

From Connection
Matrix Output <13>

Internal
Vref

Properties
A CMP1
1uA pullup on -
input: Mone -
Hysteresis: Disable =
Low bandwidth: | Disable =
IN+ gaim: Disahle =
Connections
IN+ source: | PIN1D +
IN- source: | 50 mv >
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ACMP2 Block Diagram

reg <827>

to ACMP3's MUX input reg <824:823>

LBW
Selection

Hysteresis
Selection

reg <826:825>

PIN13: ACMP1(+)

Selectable m
Gain

To Connection
Matrix Input <12>

From ACMPO’s MUX output pdb Lis

ref

4

*PIN13_aio_en;reg<828>

*PIN13_aio_en: ON after
if reg <899:898>="11" & reg 100 ps Delay
<473:468>="000000’ then 1, otherwise:
PIN14: ACMP2(-)

PIN12: ACMP1(-)

V

reg <822:818>

From Connection
Matrix Output <14>

Internal
Vref

Properties
A CMP2
1uA pullup on
input: Mone
Hysteresis: Disable

Low bandwidth: | Disable

IN+ gain: Disable

Connections

IN+ source: [ PIN13

IN- source: IEOm'I.I'
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ACMP3 Block Diagram

PIN15: ACMP3(+)

100

From ACMPQ’s MUX output

10

From ACMP2's MUX output

*PIN15_aio_en; reg<5683>; reg<562>

*PIN15_aio_en:
if reg <913:912>="11" then 1, othe

rwiseN0
PIN14: ACMB2(-)

PIN12: ACMP1(-)

Internal
Vref
reg <556:552>
Properties

A CMP3
1uA pullup on
input: Mone
Hysteresis: Disable
Low bandwidth: | Disable
IN+ gain: Disable

Connections

IN+ source: [ PIN15
IN- source: IEU mY

reg <561>
reg <558:557>

LBW
Selection Hysteresis

Selection

1

reg <560:5595

SEIECt_able To Connection
ain Matrix input <18>
| L/s
s
ON after
100 ps Delay

From Connection
Matrix Output <23>
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Counters/Delay Generators (CNT/DLYO, 4, 5, 6)

reg <713>

™~L_ Delay_IN
From Connection 0
Matrix Cutput <15>

Delay_IN/CNT_ext_clk CNT clock
1
Delay_out \6
' Matrix Input <13>
reg <716:714>
1
RCO
SC 0
RC Osc/4 1
RC Ose/12 5 CNT/DLYO
Counter_end
RC Osc/24 3
RC Osc/64 4 clk
ext. clock 5
I ; +
Count_end_out_x-1 7 '
Counter Control Data
reg <730:717>
Properties ]
14-bit CNTO/DLYD
Mode: Delay S
Counterdata: | 1 S o ooy IR "o |
(Range: 1-16333)
Delay time; 0, 1400 ms Formula
Edge select: [Bn::th S ]
Connections
Clock: | From RC O5C ¥
V
Clock source: RC O5C Freq.
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Counters/Delay Generators (CNT/DLY1)

reg <733>

™~ Delay_IN
From Connection
Matrix Output <16>

Reset_IN
B
Delay_out
reg <736:734> 7

To Connection
Matrix Input <14>

i
RC O
sSC 0
RC Osc/4 1
6 stz CNT/DLY1
2 Counter_end
RC Osc/24
5
RC Osc/64 4 > clk
ext. clock from EZIVI Qut<17> 5
T - A
Count_end_out_x-1 7 1 1
Counter Control Data “
reg <750:737>
Properties (2]
14-bit CNT1/DLY1
Mode: Delay =
Counter data: I[ 1 %]
(Range: 1-16333)
Delay time: 01,1400 ms Formula
Edge select: [Buﬂq = ]
Connections
N
Clock: [ From RC 0SC ¢y
Clock source: RC OSC Freq.
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Programmable Delay / Edge Detector

reg <966:965>
Delay Value Selection

N

To Connection
From Connection Matrix Qutput <7Lé Programmable Matrix Input <44>
—p| N Delay ouT >

reg <968:967>
Edge Mode Selection

reg <969=>
Delayed Edge Detector Output

Froperties £
P DLY
Mode: [F‘.ising edge detectc ¥ ]
Delay: 1Cell =

Output mode: Mon-delayed =

Dialog Semiconductor www.renesas.com
07/21/2022 144



¢ldialog —

SEMICONDUCTOR GreenPAK Designer 6.31

INV 0, INV 1 Gate

INV_0 Gate

From Connection Matrix Output <90> {>o ! P To Connection Matrix Input <59>>
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Deglitch Filter

From Connection Matrix Output <21> 4>

«I—» To Connection Matrix Input <4>

From Connection Matrix Output <22> ——

——— 8 To Connection Matrix Input <61>

reg <962>

Properties

FILTER O

Output mode: Maormal

Information
Delay
VDD Delay
18V 200 ns
33V T8 ns
55V 53ns
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VREF Block Diagram

reg <981>

reg <799:795>

000
001

External VDD
27V-55V

100

o

aa a0
=000
e e Ry

—
CMPO_VREF
ext_vref_acmp0 -
(Pin7)
— req <810:806>
ext_vref_acmp1
(Pin12) CMP1_VREF
ext_vref_acmp2 reg <822:818>
(Pin14)
—— | | cMP2_VREF
vDD/3 reg <556:552>
CMP3_VREF
VDD /4 -
—
VDD / 2
reg <998> VDD /3
VDD /4
Properties
Force bandgap
on:
Output ackive
buffer:
Source
selector:
A CMPO
reference volt.
ACMP1

reference volt.

1\

|
|
L — — —

reg <997:995>

7

Pin18_.

Pin19_aio_en
Vref Out_1 (Pin19

reg <982>

aio_en
S Vref Out_2 (Pin18

reg <983>

;

Vref Out_1 is floating in case of reg<994:992>=111 & reg<982>=0
Vref Out_2 is floating in case of reg<997:995>=111 & reg<983>=0
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Properties

WREF1

Force bandgap )

on: [ Dizable

Output active )

buffer Dizable

Source

selector: [ TS

A CHMP2 e

reference volt. -

ACHMP3 e

reference volt. -
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RC OSC Block Diagram
Internal RCO N Ireg <566:565> I
1
reg <708> 0
0: 25 kHz |
1:2 MHz rToToT T T T T T T T T T T T T T T T T
e —— DIV /1/2/4/8 l P To Connection Matrix Input <45>
Pin 20 Ext. Clock First Stage
1 Divider 4 = To Connection Matrix Input <46>

Ext. Clk Sel reg <712>

M2 | gl

—pp» To Connection Matrix Input <47>

164 | pm| 3

I reg <711:710>
13

| P To Connection Matrix Input <48>|

|
|
I
|
|
|
I
|
|
|
I
|
|

/24 L | 2 :
I
|
|
|
I
|
I
|
|
I
T P To Connection Matrix Input <49>
|

Second Stage
Divider

Properties
RC OSC
RC OSC Power e
register: Auto Power On -

L1

Clock selector: | RC OSC

RC OSC Y
Frequency:  |.25:00kHz =
Clock -
predivider: Clock / 1 il
'CLK |/ X' out -
[ |cLock /8 =
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A. Example projects.

In the GreenPAK Designer Help menu, you can find a link to the Application Notes web page for selected chip
revision. There you can find fully configured examples which can help get your projects completed more quickly.
Each example has documentation that contains diagrams and descriptions.
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B. Major features history.

GPD 6.02:

®* Demo page (Section 2);

® Demo mode (Section 3.12);
GPD 6.05:

® Simulation mode (Section 8);
GPD 6.09:

® Debug tool (Section 6);
GPD 6.17:

® Snipping tool (Section 3.13);
GPD 6.25:

* EPG Waveforms Editor (Section 3.14);
GPD 6.26:

® Timing diagram (Section 3.15);
® Debug Tool (Section 6);
* PowerPAK Debug Tool (Section 6.5);
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