¢dialog

SEMICONDUCTOR GreenPAK Designer Legacy 6.19

GreenPAK Designer Legacy
User Guide

Dialog Semiconductor
Corporate Headquarters
2560 Mission College Blvd
Santa Clara, CA 95054
USA

Phone: +1 408 845 8500
http://www.dialog-

semiconductor.com

Dialog Semiconductor www.dialog-semiconductor.com
07/23/2019 1


http://www.dialog-semiconductor.com/
http://www.dialog-semiconductor.com/
http://www.dialog-semiconductor.com/
http://www.dialog-semiconductor.com/

¢dialog

SEMICONDUCTOR GreenPAK Designer Legacy 6.19

Copyrights

Copyright © 2010-2019 Dialog Semiconductor. The information contained herein is subject to change without
notice. Dialog Semiconductor assumes no responsibility for the use of any circuitry other than circuitry embodied
in a Dialog product. Nor does it convey or imply any license under patent or other rights. Dialog products are not
warranted nor intended to be used for medical, life support, life saving, critical control or safety applications,
unless pursuant to an express written agreement with Dialog. Furthermore, Dialog does not authorize its products
for use as critical components in life-support systems where a malfunction or failure may reasonably be expected
to result in significant injury to the user. The inclusion of Dialog products in life-support systems application
implies that the manufacturer assumes all risk of such use and in doing so indemnifies Dialog against all charges.
GreenPAK Designer™, GreenPAK Programmer™ and GreenPAK™ are trademarks of Dialog Semiconductor. All
other trademarks or registered trademarks referenced herein are property of the respective corporations.

Any Source Code (software and/or firmware) is owned by Dialog Semiconductor (Dialog) and is protected by and
subject to worldwide patent protection (United States and foreign), United States copyright laws and international
treaty provisions. Dialog hereby grants to licensee a personal, non-exclusive, non-transferable license to copy,
use, modify, create derivative works of, and compile the Dialog Source Code and derivative works for the sole
purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction
with a Dialog integrated circuit as specified in the applicable agreement. Any reproduction, modification,
translation, compilation, or representation of this Source Code except as specified above is prohibited without the
express written permission of Dialog.

Disclaimer: DIALOG MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS
MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. Dialog reserves the right to make changes without further notice to
the materials described herein. Dialog does not assume any liability arising out of the application or use of any
product or circuit described herein. Dialog does not authorize its products for use as critical components in life-
support systems where a malfunction or failure may reasonably be expected to result in significant injury to the
user. The inclusion of Dialog product in a life-support systems application implies that the manufacturer assumes
all risk of such use and in doing so indemnifies Dialog against all charges. Use may be limited by and subject to
the applicable Dialog software license agreement.
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1. Introduction

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

Features that are common for GreenPAK 1 Designer, GreenPAK 2 Designer are described in chapters with a
GreenPAK Designer general name. The differences are described in separate chapters.

1.1 Application Overview

GreenPAK Designer Legacy (GreenPAK 1 Designer, GreenPAK 2 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 GreenPAK device features and complete control over the routing and configuration
options. GreenPAK Designer will be used as a general name for GreenPAK 1-2 Designer.

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 GreenPAK Designer software;
— Select what components you need;
— Interconnect and configure components;
— Specify the pinout;
— Test your design with the Emulation 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 Dialog GreenPAK Designer Legacy:

CPU: 1800MHz

System Memory (RAM): 512MB

Graphics Card: 128MB

Free Hard Disk Space: 200MB

Operating System: Windows 7/8.1/10, MAC OS X (v10.8 or higher), Ubuntu 16.04/18.04 (32, 64-bit), Debian 10
(32, 64-bit).

Dialog Semiconductor www.dialog-semiconductor.com
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1.3 Support

Free support for GreenPAK is available online at http://www.dialog-semiconductor.com
Also click Help- > Social in GreenPAK Designer 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 GreenPAK Designer.

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)

Dialog Semiconductor www.dialog-semiconductor.com
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2. GreenPAK Designer Launcher Legacy
This section describes GreenPAK Designer Launcher Legacy application and its features.

Figure 2-1. GreenPAK Designer Launcher Legacy User Interface

ﬁ SLG46400V (Rev B)

Welcome

Filter....
Part Numb DS Size(mm] = GPIO  ACMP pA pAa B VDD(V)  VDD2(V)  State Machi 12 PowerSwitch
art Number ize (mm i T T ate Machine ower Switcl
PDF
B sLcasanoy PDE  25x25 0 2 1" 4 4 1810 5.0
E SLGA6200V PDE 20x2.0 6 2 7 3 3 33
»
Details

1. Not recommended for new designs

[ Datasheet | Product page | Application notes | Get samples | Contact us ]

Package:
TDFH-12

Description:

The SLG46400V (Rev. B) provides a small, low power macrocell for commonly used mixed-signal functions. The user creates their circuit design by programming the one time Mon-
Volatile Memory (WVM) to configure the interconnect logic, the I/O Pins and the macrocells of the SLG46400V (Rev. B). This highly versatile device allows 3 wide variety of mixed-signal
functions to be designed within a very small, low power single integrated circuit. The macrocells in the device include the following:

* 8-Bit Successive Approximation Register Analog to Digital Converter (SAR ADC);

* Power-On Reset Device (POR);

* Voltage Reference (VREF);

* RC Oscillator (RC OSC);

* 4 Counter/Delay Generators (CNT/DLY);

* 4 D Flip-Flop/Latches (DFF);

3 Digital Comparators (DCMP) or Pulse Width Modulztor (PWM);

2 Analog Comparators (ACMP); -

Datasheets

User Guides New = 0Open Clase

GreenPAK Designer Launcher Legacy:
®* 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:
SLG46200V, SLG46400V, SLG46400V Rev B.

®* Recovery Files — page with restored files after crash or freeze. Files was saved with Autosave feature in
predetermined time intervals.
New Project — starts new project for selected chip revision (or double-click with left mouse button on selected chip
revision icon);
Open Project — opens existing project, automatically selects chip revision;
Close — close GreenPAK Designer Launcher Legacy.

Dialog Semiconductor www.dialog-semiconductor.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 3-1. GreenPAK 1-2 User Interface
=
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Properties Components List ®

Components
= 1/0 PADs.
¥/ VDD (PIN 1)
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v PNy

Y PN
= Combinatorial Logic
24t

DFFLATCH D
DFFALATCH 1
OFFALATCH 2

=1 Analog Comparators
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3.1.1. Main Menu
Main menu contains controls described below:

- File

New - start new or open existing project from GPAK Launcher;
Open — open existing project in GP Designer;

Clear — clear project and select revision for specified chip;
Open in current — open existing project for specified chip;
Save — save current project;

Save as — save current project in specified location;

Export NVM bits — save configuration bits to text file;

Print — simple print feature without detailed block information;
Print Editor (obsolete) — starts Print Editor;

Project Information;

Application Notes — opens examples web page;

Exit program — close GPD;

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;

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;

Components — show/hide Green PAK blocks list;

NVM Viewer — show/hide NVM bits viewer;

Rules Checker Output;

- Tools (in GreenPAK 1 Designer)

Emulator — this tool is included for convenient project testing;

Dialog Semiconductor www.dialog-semiconductor.com

07/23/2019



¢dialog

SEMICONDUCTOR GreenPAK Designer Legacy 6.19

* Programmer — start GreenPAK Programmer with the current project exported;
* Rules Checker — checks current design for correct settings;

* Comparison — compares bits of two projects;
- Tools (in GreenPAK 2 Designer)

¢ Emulator — this tool is included for convenient project testing;

¢ Mini-Emulator — this tool is included for convenient project testing;
* Rules Checker — checks current design for correct settings;

* Comparison — compares bits of two projects;

- Options
e Settings — default projects folder, autosave, toolbars position, recovery, shortcuts and update
options;
- Help

* 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 GreenPAK update tool;

* About GreenPAK Designer — show information about GPD 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;
e Print;
- Undo
¢ Undo;
* Redo;
- Wire
e  Set wire;
* Erase Wire;
- Label
e Set Label;

* FErase Label;

Dialog Semiconductor www.dialog-semiconductor.com
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- Item editor
* Rotate Left;
* Rotate Right;
*  Flip Horizontal;
* Flip Vertical;
¢ Align Horizontal;

* Align Vertical;
- Tools (in GreenPAK 1 Designer)

* Rules Checker;
* Programmer;

* Emulator;
- Tools (in GreenPAK 2 Designer)

* Rules Checker;
*  Mini-Emulator;
e Emulator;
* Lock NVM;

- Panel switcher
* Properties;
¢ Components;

* NVM Viewer;
- Navigation

* Zoom slider — adjust scale;
e Zoom 1:1;

* Fit work area;

* Full screen mode;

* Pan mode;

*  Show item hint;

3.1.3. Work Area

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.dialog-semiconductor.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:

|+ Components List ®

Components
+ PIN 20
= Logic gates
INv1
=1 Combinatorial Logic
2-bitLUT4
2bit LUTS
* 3-bit LUT1 © ' 3-hitLUTD
b P s | — 3hitLUT4
FhitLus
3.1.6 Color Scheme
Components:
Mode Description
Normal Selected

L | |Tumedon
% Turned off
L oPap

Components Pin Tips:

1]

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

L

External 1/0O Pin (I/O from chip)

Dialog Semiconductor www.dialog-semiconductor.com
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3.2 Creating a Project

To create a new GreenPAK Designer project start GPD Launcher Legacy or go to File->New or click the
“New” icon on the toolbar. While creating new project in GreenPAK Designer please choose chip revision for
current project and specify operating conditions — VDD and Temperature.

Figure 3-2. Set Chip Revision and Operating conditions.

Specs | Informati
The 5LG46400V (Rev. B) provides a small, low power macrocell for pe maten
commenly used mixed-signal functions. (more detail) Operating condition:
Select GreenPaK2 chi i Min- R Max.
elect Greenf ip revision:
wom: [m  [Fwm e @)

5LG46400V Rev B i

Temperature (°C): | -20 SIES 2 a0 H (@)

ook |

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 1 project uses [.gpp/gp1] file extension, GreenPAK 2 project use [.gp2] 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 3-3. NVM Options.

o

VM Options
Lock status:

Pattern ID: 1

OK

), Detailed |
¥ Info

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

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.

Dialog Semiconductor www.dialog-semiconductor.com
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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

R # |

A \ o =
the “Rotate/F”p/A"gn" buttons Rotate Left RotateRight Flip Horizontal  Flip Vertical Align Horizontal  Align Vertical on the toolbar or SeleCt
Rotate/Flip/Align in the main menu.

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 3-4) 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 3-4. Properties Panel

Properties 3]

ACMP2
1uA pullup on — -
input: = -
Hysteresis: Disable S
Low bandwidth: |Enable H
N+ gain: Disable S
Connections
N+ source: PIN 13 s
IN- source: 50 my H

Set power control settings

k=l 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.

Dialog Semiconductor www.dialog-semiconductor.com
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3.4 Specifying Interconnections

You can interconnect chip components to achieve the necessary functionality. To make a connection please select
&

Set wire =« 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 3-5.

Also you can manually correct the created wires.
You can move horizontal lines up and down, vertical lines left and right (Figure 3-6).

Figure 3-6.

You can move points on the wire (Figure 3-7).

Figure 3-7.

In order to create additional points on the line use the double click (Figure 3-8).

Figure 3-8.

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

Dialog Semiconductor www.dialog-semiconductor.com
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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.

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 3-9. Move network in Context menu

Convert to labeled connection

Convert network to labeled connection

Maove 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.

Dialog Semiconductor www.dialog-semiconductor.com
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Figure 3-10. Move network window

Select new source

¥ 1/0 PADs

LA A A A A L L & 4

VDD (PIN 1)
PIN 3

PIN 4

PIN 5

PIN &

GND (PIN g)
PIN 10

PIN 11

PIN 13

* (Combinatorial Logic
¥ 4-pit LUT2

* Analog Comparators

»
»
4

A CMPO
A CMP1
A CMP2

* Spedial components

P DLY
POR
QsC0
Qs
12C
Function

reyvvrvyvylDwvwwwwy

FILTERQ/EDGE DETO
FILTER1/EDGE DET1
2-bit LUTO/DFF/LATCHD
2-bit LUT1/DFF/LATCHT
2-bit LUTZ/DFF/LATCHZ

Visible blocks only

3.4.1 Wire Types

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 3-12. Orange Line

Orange lines are used to mark the internal functional bounds of the chip blocks. They do not have the impact on

Figure 3-11. Green Line

chip operation until the proper function is used. These lines can’t be erased.
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Figure 3-13. Bold Orange Line

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 3-14. Light Green Line

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 3-15). 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 3-15.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.

Dialog Semiconductor www.dialog-semiconductor.com
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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.

Fiiure 3-16. Add Label

+| Attach to block

[Pmi3 )l

Enter text

e I e
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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 1 chip has five GPIO (PIN3,4,6,7,8) and one GPI (PIN2) 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;

- Analog I/0;

- 1xpush pull;

- 2x push pull;

- 1xopen drain;

- 2xopen drain;

GreenPAK 2 chip has nine GPIO (PIN3,4,5,6,8,9,10,11,12) and one GPI (PIN2) 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;

- Analog I/0;

- 1xpush pull;

- 2x push pull;

- 1xopen drain;

- 2xopen drain;

— Analog in and open drain out;

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.

Dialog Semiconductor www.dialog-semiconductor.com
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3.6 Navigation

To navigate through project workspace use the View menu or toolbar. Use Zoom In "'-;s, Zoom Out =\ buttons or
slider to zoom workspace. If you want to see all project components click on Fit work area *< or Zoom 1:1°\.

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.
== (RS (T)
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
Ctri+Q Exit program
Ctri+L Rotate component Left
Ctrl+R Rotate component Right
Dialog Semiconductor www.dialog-semiconductor.com
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Ctri+H Flip component Horizontal
Ctrl+Vv Flip component Vertical
Ctri+W Set Wire

Ctrl+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

Emulator hotkeys

Ctrl+E Emulation
Ctrl+l Info

Ctri+L Log

CtrI+N NVM Data
Ctrl+P Program
Cirl+R Read

Ctrl+S Save Settings
Ctrl+T Test Mode

All other Designer main window actions can be configured by entering specific key sequence in Settings window

on Shortcuts tab.
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3.8 GreenPAK Designer Settings

GreenPAK Designer settings configure all basic options of program in several tabs (Figure 3-16). To open settings
select Options-> Settings in main menu.

Figure 3-16. Settings window

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

Projects recovery

Turn on autosaving

T a
(save & copy to temporary location) Frequency: |5min |+

Default Ok Cancel Apply

GreenPAK Designer settings window contains of tabs:

General:
® Default projects folder — defines path to users GPD 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 GreenPAK Designer Launcher on Projects files recovery
tab (Figure 3-17);

Dialog Semiconductor www.dialog-semiconductor.com
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Figure 3-17. Project files recove

tab in GPD Launcher

Welcome

" Project files recovery

Name Type Date Modfied ¥ Date Created
lmﬁ 6072autosave.gpd gpd 240520171403 240520171402
aay
3
PP 2 “5 | ~o106autosave g5 ges 240520171400 240520171338
3% BdT6autosave.gp3 gpd 220520171448 18.05.2017 16:41
Demo
What's New
Recovery
Datasheets
[EX T Total files found: 3 ZRefresh [ = Load [saveas | | Remove I KRemoveaH[ Close
[ ]

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

Appearance:

work area;

Window appearance — saves positions of toolbars/dock widgets and window geometry of GP Designer
o

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;
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 3-18. Legend Box View

ard-wire

"~
Combine
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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 “Update”, or the “Not now” to delay the renewal until the next program
start. After the download is finished, an opened folder with installer will appear.

Figure 3-19. Updating GreenPAK Designer

ju) [SLG46400V] - GreenPAK2 Designer v.6.15 -a
File Edit View Tools Options Help
y ) > = =
=6 Q § é 2 1] } 4 g o=
Hs= 6. & | 3 g g * @ b A N o
New Open Save Print  Undo  Redo SetWie |ErassWire = Setlsbel Eraselabel  RulesChecker  MiniEmuator Emulator Seaurity  Projectinfo  Properties | Components  NVM Viewer
["Rotateleft 7). RotateRight Flip Horizontal <] FipVertical 1] Algn Horizontal | Align Vertcal
Components List ®
Components
~ 1/opaDs
VDD (PIN 1)
PN 2

PIN3
PIN 4
PINS
PIN G
GND (PIN7)
PINS
PN S
PN 10
PN 11
PIN 12
~ Combinatorial Logic
2bitL

24itLUTL

GreenPAK Designer Updater ? 24itum2
2bitLUT3
3hitLUT0
3hitLUTL
3hitLUT2
3-hitLUT3

updates are available. 3-hitLUTS

You are using the latest version, 3itLUTS

44itLUTD
v DFF ] Latches
DFFJLATCHO
DFFILATCH 1
DFFLATCH 2
DFFILATCH 3
Check again Cancel + Anolog o .C.mem.s
ACHPO

Pl
~ Digital Comparators / PWH
DCMPO/PYIMD
DCMP 1/PVIM1
DCMPZPIIMZ
~ Counters / Delays

CNTO/DL

CNT3DLY3FSM1
~ Special components

pOLY
Pipe Delay
POR

RC 05C
5P
VREF

Show all || ride ol

®* 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 3-20). 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 3-20. Help Window
o]

File Edit View Tools Options Help

M =
New Open Save  Print

/" Rotateleft ). RotateRight

6. _r E i 173

Redo SetVire | EraseWie |  Setlobel Eraselobel

Fip Horizontal < Fip Vertical (1] Alion Horizontal | Align vertical

'a GreenPAK2 Reference

~ GreenPAK2 Reference
Project seftings
PIN

Table
lip Flop and Latch
omparator)
ital comparator / pu
ounters, Delays, Fi.
igital Gonverter
grammable Delay)
Pipe Delay
POR (Power on resel
0SC (Oscillator Macrocell
-Paralel, ParalleHo S
tage Reference)

Rules Checker

[SLG46400V] - GreenPAK2 Designer v.6.15

< & R B N|HE

Mini-Emulator  Emuator  Security  ProjectInfo

Properties | Components | NVM Viewer

GreenPAK2 Reference

Features:

+ Logic & mixed signal circuits
« Highly versatile macrocells
ad back protection (Read lock)
= 1.8V (5%) to 5V (+10%) supply;
- Operating temperature range: -40°C to 85°C:
- RoHS compliant/ Halogen-free
* Pb-free TDFN-12 2.5mm x 2.5mm package;

Applications:

+ Personal computers and servers
«FC peripherals;

= Consumer elecironics

- Data communications equipment
~Handheld and portable electronics:

The GreenPAK2 SLG46400 / SLG46400 Rev B is Dialog’s second generation GreenPAK productand is a one-ime programmable Mixed signal
array and comes in a small 2.5mm x 2.5mm TDFN-12 package.

The GreenPAK2 operates ata 1.8V to 5V voltage range and provides a small, low power macrocell for commonly used mixed-signal functions.

The user creates their circut design by programming the one time Non-Volatile Memory (NVW) to configure interconnectlogic, /0 pins and
macrocells ofthe SLGAG400. This highly versatile device allows a wide variety of Mixed-signal functions to be designed within a very small, low
power single integrated circuit
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PINS
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PINO
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3t LT
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<
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4. GreenPAK Programmer

4.1. GreenPAK Programmer Overview

GreenPAK Programmer provides user with a possibility to program a configured design to PAK chip quickly. It can
be started from Designer software or from the Windows main menu. To start Programmer from GreenPAK
Designer, use the Tool-bar main menu button or press F10 on the keyboard. Programmer starts with an advanced
interface shown on Figure 4-1.

Figure 4-1. GreenPAK Programmer Window
> GreenPAK1 Programmer Tool

Fead chip Prograrm [17:28:04]: GreenPAK Programmer starked,
[17:25:04]: Updated From current projeck.,

[17:28:04]: Device is nok connected.
Loaded file: Current project

[v]

Index Walue Commenk
¥ true
¥ true
¥ true
¥ true
¥ true
¥ true
¥ true
¥ true
¥ true
9 ¥ true
10 False

o

=N L= N, R SR VR

11 false
1z false
13 false
14 false
15 ¥ true
16 ¥ true
17 % true
15 ¥ true
19 ¥ true
20 false ~

[ Clear l[ Import ][ Export " Reload From current project ][ Cpen as new project

@ Device is not connected

4.2. Selecting Sequence File

When you start GPP from the GPD tool-bar “& or the main menu, it automatically imports a bit sequence from
the current project, so you can easily program the chip. Also, you can select another file sequence by pressing the
“Import” button.

4.3. Programming Chip
To program da evice please follow the next steps:
- Insert PAK chip into the socket.

- Connect programmer hardware to USB. If you insert it for the first time please wait until programmer
installation is complete. Next you will see the message, “Device is connected” in the status bar.

-  Start GreenPAK Programmer
- Select file sequence if required.
- Press Program button.
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- After programming is complete you will see a “Programming successful” message. If you see another
message please refer to one of resources from the Support section.

4.4. Read Chip
For chip reading press the Read chip button. Alternatively, you can create a new file sequence manually.

4.5. Exporting Data to GPD

Using the GPP tool you can read an already programmed chip and export the data to GreenPAK Designer.
Designer generates a project which has the same configuration as the chip. Components will be connected and
configured but their placement will be the same as in a blank project. The exported project will be created in the
new window. To export chip data to the GPD, press Read chip to read data and press Open as new project
afterward.
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5. Print Function

Print Function component 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 5-1. Print Editor
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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.

Do you want to load previous print editor state?

ok | W piscard || 3 cancel

Figure 5-2. Preview Window
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9

Figure 5-3. Preview Window
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5.1. Working Area
Working area can be zoomed in or zoomed out.

User can add a text label to the schematics using the text tool.
Figure 5-5. Text Label
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Figure 5-6. View with Text Label
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Pope s ® P>
(=] = X
~S8 2500 Some text
o ° 0
#3& §9g 0
g & o 9
@ - o
< o
2z & 5% B3
1 1 T
m+ DC
Ll . PW
I fmost Pwr: Dowr
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The user can add to the working area the custom figures including rectangle, rounded rectangle, ellipse etc.

Figure 5-7. Custom Figure

The user can also customize the main paint parameters.

Figure 5-8. Paint Parameters

¥: Drawing Settings il |
l_ RN ——
e ) et e
Pen Width: |3 E
Pen Style: IDash 'l
Pen Color: Iblack 'l
Brush Style: ICross Vl

Brush Color: Ispringgreen :

W - |
ok steelblue

tan
D . teal I

thiskle:

. tomato

transparent

Eurguoise

wiclet

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 5-9. Work Area

PIN 3

Mode : Digital in
ext. iniout  Resistor : Pull Down
Resistor value : 300K

PIN 4
Mode: Digital in
Resistor: Pull Down
Resistor value : 300K
Open drain x2 : Dizabled

ext. indout

1 ]
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The user can save a composed diagram into a graphics file or directly send it to the printer.

Figure 5-10. Save diagram

= : Print Editor

File Edit  Wiew

S = 4R 5 A S OO

N ——— 2=l
Save jn: I@ Desktop ;I & &5 ¥ B
DMV Documents
9 My Computer E
‘QMY Metwork Places —I |||—| |_
& T & E
g
S
El
= =3
: 5
g 5
g 2
= g =
El "=
o ==
= §
2 2o
835
278
File name: I LI Save I o o S._
= 5 g g
Save as twpe: [image file  prg) =1 Cancel | s = =
Z T T T T
¥oo
I vt dovvn
1 inp ch#l
ser data [~
J__ inp ch#2 ADC
= Mode : Single-end out clk =
inn Gain: 035
RO J=—_ Vref: WBG (1.796 V) par dats f——
I 2 ch select ;l:;zlr;::ze DAC : Marmal
[
_ J__ ext. vref
J__ ext. clk
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5.2. 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.

Fi%ure 5-11. Preview Window

= = & [ M'ﬂ (v #] B & «
= Print  SawePDF  Save Image

Page Setup  Portrait To Center Real Size Project Data  Edit Data Zoom In Zoom Ouk
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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

Figure 5-12. Page Setup

: Prinkt Preview

= PDE=Z WE () = s«

— Paper
Sice -
Saurce: I.&Broma'ruuecmﬁ EbIGOR ;I
— Orientatior

Margins (millimeters]————————————— 1 | ha| _"
L1

 Portrait Left: 393 Right: 415
! ;)
(% Landscape Top: |5,55 Bottam: |3,98 [

ak I Cancel I Frirker... |
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The user can add an editable data frame using the data frame tool.

Figure 5-13. Data Frame Tool

: Edit project info i |
Title: [Project Marne ] File Marne: [pr-:-jectl .app ]
Author: [Ostap ] Campan'y: |Dial0g |
Revision: [1.02 ] Date: [04.26.2011 ]

[ 'OK l l x Cancel

in PING
Mode : igtal in
Resistor:Pull Down &4 It (—
Resistor ualue: 300k
ot OF; Disshled

|||—‘

Project Name
Date  |04.26.2011 [rev:1.02 size:
File projectl.gpp Ad

|Author Ostap, Dialog Semiconductor

The user can save the finished diagram into a PDF file or print it out.

Fi= ure 5-14. Save to PDF
Print Preview
== [DEE I E S EJE TS

saverle R & |
Save in: I@ Desktop LI & B e ER-

{4My Documents
4 My Camputer
qmy Metwork Places

File name: Iploiect ;I Save I
Save as type: IF'DF file [*.pdf] LI Cancel |
£
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6. 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.

<& wemning - 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 6-1. Rules Checker Output
=

File Edit View Tools Options Help

He o. J ¥ OB & ~» 3 § BB N HZ

New Open Save Prit  Undo  Reco SetWre |EraseWie — Setlabel Eraselsbel  RulesChecker  MiniEmulator Emulator  Secrity  Projectinfo | Properties | Components | NVM Viewer

A" Rotateleft “}. Rotate Right Flip Horizontal Fip Vertical | 7] Align Horizontal [ Align Vertical
Properties “| Components List
PINS Components
~ 1/0PADs
Hode: 1x push pul - v| VoD (b1
v FIN2
Resistor: Pull down - V] PN 3
v FIN4
N - v PINS
Resistor value: | 300K v ENG
v GND (PIN
Initial state: Qutput floating M v PIN SW 7
— v PINS
OF: From matrix v PN
v PN 11

Information
- ¥ Combinatorial Logic
Electrical Spedifications 2itLUTD

18V 33V | s0v ZE‘“””
min/max__min/max _min/max [t
: § : 2bitLUT3
VLOHM) | 1E60- 2100 | 2800 3bitLUTD
voLw | 0415 0810 | 2200 3bitLUTL
|OL(mA) | 0340~  1836- 2745 ;E:&ﬂi
For more information please refer to the IbiELUT4
datacheet IbtLUTS
44tLUTO
5] Apply ~ DFF/ Latches
DFF/LATCH O
DFF/LATCH 1
DFF/LATCH 2
DFF/LATCH 3
~ Analog Comparators
Vv ACHPD
ACNPL
~ Digital Comparators | PWH
DCHPOPYIMO
DCHP1PVIM1
DCMP2PYIMZ
~ Counters | Delays
CNTO/LYD
CNT1BLY1
—_— "N Y= ¢ Showall | Hide al
Rules Checker output
Tme | Event Rule Note
125415 @ Fail  PINS: O s not connedted. OF from PIN S is nat connected or connected ta GND. S0 output is configured as Push Pul’,
125415 @ Fail PN 3: Incorrect Mode’ optian, FIN 3 has incorrect mode. Made option should be st as"Analog In',
125215 @ Fail VDD and temperature parameters must be filled in. Please check project specs in Project Information.
12:5415 < Waming PINS: Resistor value' is not Floating . Floating resistorvalue is recommended for Push Pull' mode to lower power cansumption,
12:5415  Waming A CMPO: ACMP activation ACMP<-PWR UP cannection must activate it with POR or after POR signal,
125215  Waming A CMPO: Output not connected Macrocell's output s not connected to a circuit or connected to GND,
125415 ) Note  POR: Ckeck Power Supply Control mode One of the analog macracell is tumed on. Check POR Power Supply Control mode’ settings for correct setting.

& Refresh || ||| <D | @ Checkingis done with: 3 fails, 3 warnings and 1 note.

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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7. GreenPAK 1 Emulation Board

' ure 7-1. The Main Screen

Emulation

Emulation Test mode config.

Start emulation Default

Stop emulation

Programming
Read chip Program

Log

14:32:47]: GreenPAK Emulation Tool started.
14:32:47]: Updated from current project.
14:32:47]: Test mode is disabled
14:32:47]: Device is not connected,
14:32:47]: Initialization: Step 1 ...
14:32:47]: IO manager initialization ...
14:32:47]: 10 manager: Connecting to interrupt
channels ...
14:32:47]: IO manager state changed: 'STARTING'
14:32:47]: 10 manager state changed: 'RUNNING'
14:32:47]: 10 manager successfully started.
14:32:47]: Initislization succeeded.
14:32:47]: Initialization: Step 2 ...
14:32:47]: IOHID checker initialization ...
14:32:47]: IOHID checker: Connecting to interrupt
channels ...
[14:32:47]: IOHID checker state changed:
'STARTING'
[14:32:47]: IOHID checker state changed:
Expansion connector ‘RUNNING'
[14:32:47]: IOHID checker successfully started.
[14:32:47]: Initialization succeeded.
Start Generstors Stop Generstors = Testmode 0 o~~~ [14:32:47]: Test mode is disabled .
[14:32:48]: Input stream: Callback received.
[14:32:48]: Input stream: Callback received.

@ Device is not connected

Figure 7-1 displays the GreenPAK IC with 6 dotted areas and expansion connectors which are connected to pins.
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Dotted areas are used to configure input connections. Use the context menu to manage them.

N/C

Set To VDD
Set To GND

Pull Up

Pull Down
Set Configurable Button

Powered LED
Ground LED

Voltage divider

Signal generator

Logic generator

Copy settings to 4

Exchange settings with »

7.1. Types of Areas

Non-Configurable Inputs (Figure 7-3 — 7-9):
Figure 7-3. N/C (not connected)
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Figure 7-6. Pull Up

In the above mode you can switch between VDD and GND. Click your mouse over the key to change the value.
The switch has 2 modes: Latched, Unlatched (default), which can be configured from the context menu:
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Figure 7-11. Key Mode

VoD

Upper connection

Bottorm connection

Default key connection

:-| | P
__________ Set 'Push’ hot key ' Unlatched

M/
The default connection can be set to either Upper connection or Bottom connection.

Figure 7-12. Default Key Connection
VoD

Upper connection

Bottorm connection

To Upper connection
Key mode < To Bottom connection

Set 'Push’ hot key |

Upper connection Upper connection
Bottom connection Bottom connection < GMND
High-Z

Pull Drawn

Default key connection Default key connection
Key mode ] Key mode

Set 'Push’ hot key _ Set 'Push' hot key

User can configure each connection. VDD/GND, High-Z or Pull Up/Down are available.
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User can assign Hot Key for 'Push' action. The assigned key will simulate mouse click over the key.

User can assign the same hot key to other Switches which will allow changing the key values of all the Switches
with the same hot key at once (Figure 7-13).

Figure 7-13. Set Hot Keys

Start generator
Pause generator

I Stop generator

Properties

I Set 'Start/Pause’ hot key #

MN/C

KEY 3
GMND
GreenP AK
Pull Up KEY 9
Pull Diown
Set Configurable Button

Logic generator

Copy settings to »
Exchange settings with

¥ pansion connecior
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7.2. Generators
7.2.1. Logic Generator

Logic generator is used for generating the logic pulses. 'Edit' button allows the user to configure the signal:

Figure 7-14. Logic Generator

Figure 7-15. Signal Wizard Window

i Signal Wizard

Options

General

= A

Generator: PING - Logic Sequel v
Shown period:
Start point:
Stop point: a
Logic Generator Settings
P
Repeat:

T

I

T1 T2
1] 100,0ms [$lz00,0ms [
2| 300,0 ms [ 9o0,0ms 31
[ Insert ] [1 =
[ Remove ] [1 =
Auto Apply el Apply
Start ] [ Pause l [ Stop

[ max: (1000 [

@ fuko IM\n: [D

Configuration Options:
Mode:

Repeat:

T1/T2 Values Table:

Insert:
Remove:
Count:

Normal/lnvert
One shot/Cyclic

- signal mode;
- repeat option;
- sets of pulses (T1 — low duration,
T2 — high duration of one pulse)
- insert pulse to the entered position;
- remove pulse from the entered position;
- pulses count;
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7.2.2. Signal (Analog) Generator

Figure 7-16. Signal Generator

Signal generator is used to generate analog signals: Constant Voltage level, Saw, Triangle, Trapeze (Trapezoid),
Sine, User defined.

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

Several generators can use the same hot key to start/pause at once. This is the right way to start more than one
generator at the same time.

Figure 7-17. Start/Pause Hot Key

Logic gen. Start generator
Pause generator

Stop generator

Properties

Set 'Start/Pause’ hot key ¥
MN/C

Set Te VDD
Set Te GMD

Pull Up

Pull Down

Set Button

Logic generator
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The ‘Start Generators’ and ‘Stop Generators’ buttons can also be used in this way:

Figure 7-18. ‘Start Generators’ and ‘Stop Generators’

Start Generators Stop Generators

Signal Generator settings:
Type: Const voltage level/Trapeze/Sine/User Defined - type of waveform;

Constant value:
U: - voltage level;

Figure 7-19. Generators Settings

[T Signal Wizard

Options
General

Generator:
Shown period:
Start point: 0ms
Stop point: 1000 ms

Signal Generator Settings

Type: Constant Voltage Le =

2,00V

® Auto | Min: [0 [ Max: (1000 2]
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Figure. 7-20. Trapeze (Trapezoid)

—_—
LB Signal Wizard
Options
| Sencml 8 8 8
= 8 & = ]
Generator: PIN apeze (Tt ¥ - oA =
Shown period: :
startpoint:  [oms 3
Stop point: 1000 ms a
Signal Generator Settings
Type:
Mode: Normal s
: =
Repeat: Cydic >
toopoount:  [1 [
Umax: EETI S
Umin: 0,00V I3
T [20ms 3
2 [2s0ms |3
.00
T3: [soms |3
(ms)
Ta: [soms |3
(5] Apply ® Auto | Min: [lj '%]Max: [ 1000 '%]

Trapeze settings:

Mode: Normal/Invert - signal mode

Repeat: One shot/Cyclic - repeat option;
Umax/Umin - max/min voltage level
T1,T2, T3, T4 - duration of trapeze

Figure 7-21. Duration of Trapeze (Trapezoid)

600,20

L
[=
=
=
—
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Figure 7-22. If T3 = 1: Signal is a Triangle

1.3
L0

0.67
0.34 |-
0.00

350,00

750.00

400.00

Figure 7-23. If T3 =1 and (T2 = 2 or T4 = 2): Signal is a Sawtooth
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Figure 7-24. Sine
(25 signal Wizard

General
Generator: PIM 7 - Sine
Shown period:
Start point: 0ms
Stop point: 1000 ms
Signal Generator Settings

Type: Sine

Repeat: Cydic

Phase:

Custom phase | 0,00 rad
Amplitude: 1,67V
Zero offset: 1,67V
Period: 1000 ms

Frequency: 1,00 Hz

Modify

Auto Apply k=l Apply

® auto | min: [0 [ mas: [1000 3

Sine settings:

Repeat: One shot/Cyclic - repeat option

Phase: Custom/0/Pi:2/Pi/3Pi:2 -0

Amplitude: - amplitude

Zero offset: - zero offset

Period: - period

Data: - change signal using Custom Signal Wizard
Custom phase: - show phase in radian

Frequency: - show frequency
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7.2.3. User-Defined Generator

Figure 7-25. User-Defined Waveform

B Signal Wizard

Options

General I
Generator: E‘
Shown period:
Start point:
Stop pont:

Signal Generator Settings

Type: User defined -

Repeat:

Loop count:

oata:
=l Apply

@ Auto | Min: [0 [2]Max: [1000 T[]

User-Defined Waveform Settings:

Repeat: One shot/Cyclic - repeat option;
Data: - change signal using Custom Signal Wizard
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Figure 7-26. Custom Signal Wizard (Arbitrary waveform)

r hl
B oo W -
Clear ]‘J\ Peak ]"11 Ramp ﬂ Continuous Ramp _. Data panel

Data panel 5]
= ata
l,j::i X Value ¥ Walue Z
g 1 |[00ms [Fl1s52v

2 [130ms [Fl1sav

3 [260ms 150w

4 |390ms [Fl162v

5 |520ms [$l169v

6 | 650ms Fl17sv

7 [780ms  [S]179v |

8 |91.0ms [Fl187v

9 [1040ms [+]197V

10 [117.0ms [ 205V
11 (1300ms [ 215v
12 [1430ms  [F]224v
13 [1560ms  [=]234V
14 [1690ms  [+)23V
15 (1820 ms [+ 215V
16 (1950ms  [+l201v
17 [2080ms  [=[193V
18 [221.0ms  [S]187v
0,00 - . - - : : .00 19 | 234.0 ms [Zl180v
20(2470ms  [Z]175V
(ms) 21 2600ms  |=)170V
22(2730ms  [=]165V
23(2860ms [+ l161v

r:[100ms 2| poins: 78 ||x:[00ms  [=)%:[0,00v |e] 2 (200ms 2157V
—_—

LI ——

101 |-

0.67 |-

0.34

550.00

59116 165 6 6166 b 6 6 b b 666

(4]

Y

Toolbar: Clear - clear data
Peak/Ramp/Continuous Ramp - draw modes
Data panel - turn on/off the data table

Dialog Semiconductor www.dialog-semiconductor.com

07/23/2019 53



¢Jdialog

GreenPAK™

GreenPAK Designer Legacy 6.19

Figure 7-27. Peak

E Custom signal Wizard LE |
Clear ﬂ Ramp ﬂ Continuous Ramp
Data panel 5]
Data
X Value ¥ Value =
1 0.0ms [ ooov =
2 [13.0ms [ ooov =
3 | 260ms [ ooov =
4 | 39.0ms [ ooov =
5 | 520 ms [ ooov =
6 | 650ms [ ooov =
7 | 78.0 ms [ ooov =
8 |91.0ms [ ooov =S|
9 [1040ms  [=) 000V =S|
10 [1170ms  [= )00V =S|
I Points: 78 || X: | 0,0 ms l%] ' [D,DD W l%] 11 [130.0 ms =159 ==
Figure 7-28. Ramp
E Custom signal Wizard LE |
Clear Aj Peak ﬁ Continuous Ramp
Data panel 53]
Data
X Value ¥ Value =
1 [0.0ms [l ooov =
2 [130ms =l ooov =
3 [260ms = ooov =
4 [390ms =l ooov =
5 |[520ms =l ooov =
6 |650ms =l ooov =
- 7 [oms  [“]o00v =
= 8 [91.0ms [+ 000V =
9 [140ms [Slooov =
10 [117.0ms =] 000V =
T: Paints: 78 ¥ | 0,0ms '%]Y: [D,DDU |%] 11 [ 130.0 ms [ 000 v B
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Figure 7-29. Continuous Ramp

n Custam signal Wizard LE ll
Clear ,LF( Peak rﬂ\ Ramp ﬂ Continuous Ramp _' Data panel
Data panel =
Data
X Value ¥ Value Z
1 [00ms [=]oo7v :
2 2 [130ms o3V =
: 3 [260ms Flloerv =
L 4 [390ms [= o097V =5
] 5 520 ms =128V =5
& |650ms =156 v =
7 |780ms [Fll1e7v =
§ |[9L.0ms =216V =5
9 [1040ms  [=) 246V =5
10 [1170ms =] 275V =
IE Points: 78 || X: [ 0,0 ms |$] ¥ [D,IZID V '%l 11 [ 1300 ms =] 306V BEi=

Figure 7-30. Data Panel

T: | 1000 ms %1 Points: 78

Peak the point
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Figure 7-31. Cursor

E Custom signal Wizard LE |
Clear "!j‘ Peak ﬂ Ramp l ﬁ Continuous Ramp ] l _- Data panel
Data panel =
Data
A Value ¥ Value Z
1 [00ms [Sloo7v =
2 [130ms EER =
3 260 ms [Slos7v =
4 [390ms [Zlog7v =
5 52,0 ms =l 126w B
6 |650ms [ 1s6 v =5
7 [780ms [Zl187v =
& |9L0ms 216 v =
9 [1040ms  [=]246V =
10 (117.0ms  |=1[275V =
11 [1300ms  |= 306V =

12 [1430ms 21336V

13 [1560ms  |=)336V B
14 [1690ms  [=)[336V =
15 [1820ms  [=][336V [=

16 [1950ms |+ )[336V
17 [2080ms =336V

18 [2210ms  [=]336V =
19 [2340ms [+] 336V I=
T Points: 78 || %: [ 0,0 ms {1 |o00v 0 2470ms |=1336V S

- | p—— T
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7.3. General Options in a Signal Wizard Mode

Figure 7-32.General Options
|58 Signal Wizard

General

4K

Generator: PIM 7 - Sine

Shown period:

[=]
i
D)

Start point:

Stop point: 1000 ms

[

w0
a
¥ (]

Type:

1k

Repeat:

Phase:

Custom phase | 0,00 rad

Amplitude: 1,67 Y
Zero offset: 1,67V
Period: 1000 ms

Frequency: 1,00 Hz

Data: Modify

Auto Apply k=l Apply

Start ] [ Pause ] [ Stop

® Auto | Min: [0 [£] ma: (1000 T3]

General Settings:

Generator: - generator selector

Shown period: Auto/Custom/1T/2T/3T/4T - set the period of a current
generator to be displayed

Start point: - start point generating signal

Stop point: -stop point generating signal
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7.4. Period Modes
AUTO Mode

All generators with '"AUTO' option have one scale; this scale = MAX period of all generators with '"AUTO' option.

Figure 7-33. Auto Mode
15 Signal Wizard

Generator:

Shown period:

Start poinkt: 0ms

Stop point: 2000 ms

Signal Generator Settings

Type:
[
£
I
(|
[
Phase: I
(|
Custom phase |g,00 rad = |
Amplitude: 167V =S |
Zero offset: 1,67V a !
(|
Period: 000 [ a i

Freguency: 0,50 Hz

Data: Modify

| Auto Apply =) Apply

st || Pause |[ st

|
® Auto | Min: [0 ] max: [1000 5] H
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The user can manually change the scale.

Figure 7-34. Manually Changing Scale

Signal Wizard
Options -
General
Generator:
Shown period:
Stoppont:  [2000ms  [7]
Signal Generator Settings .
Type: |
|
Repeat: Cydic - (
¥
|
Phase: |
¥
Ampitude: !
Zerooffset:  [1e7v  [3] |
i
perioc: i
Data:
| Auto Apply 5] Apply
Start ] [ Pause ] [ Stop
0.00
{ms)
e
U
Aute | Min: [0 [ Max: (1000 3]
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CUSTOM Mode.

Figure 7-35. Set Custom Period

5 Sl e . )
Options _ _ 1 =
cenea
Generator. —
Shown period: | Custom S
el - (1
Stop point: Mms a
Signal Generator Settings
Type:
Repeat:
Phase:
Custom phase
Amplitude:
zeroffset
Period: S
Frequency:  [os0re 7
oat:
| Auto Apply k=) Apply -

[swr |[ pase |[ swn | Auto | Min: [0 [2{max: (1000 [2]

The user can set a custom period to be displayed for any generator.
Note: Analog generators connected to PIN7 and PIN8 start generation 0.5ms later than those connected to PIN4
and PING. This delay is displayed on the graphs in a Signal Wizard when the AUTO mode is ON.
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Figure 7-36. The Delay of Analog Generator
(23 signal Wizard

General

3

G PIM 8 - Sine

1

Shown period:

Start point:

F [=]
a3
4 P

Stop point: m

Signal Generator Settings

3

Type:

4]
3
m
4

Phase:
Custom phase: 00 rad
Amplitude: 1,67V

Zero offset: 1,67V

&
(oo 14
[=]
[=]
Rl

Period:

Freguency: 250,00 Hz

Data: Modify

| Auto Apply k=) Apply

Start ] [ Pause ] [ Stop

® auto | Min: [0 [ max: [ 45
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7.5. Expansion Connector
User can connect/disconnect I/O pads of GreenPAK with the expansion connector on the board.

Figure 7-37. Expansion Connector

— —

BExpansion connedor

7.6. Control Panel

Emulation:

Start emulation — load project to the chip and start the emulation;

Stop emulation — stop the emulation;

Test Mode Configuration:

The user can save current configuration of a test mode to the project file;
Programming:

Read/Program chip with the current project using the emulation board;

Figure 7-38. Emulation/Programming

Emulation
Emulation Test mode config.
Start emulation [Default S ]

Stop emulation Delete

Programming

Read chip Program
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7.7. Test Mode and Emulation Process

Figure 7-39. Test Mode

n connector

Start Generators Stop Generators

‘Test mode’ button is used for turning on/off the test mode.

Figure 7-40. ‘Test mode’ Button

Start Generators Stop Generators

Start Generators Stop Generators
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Test mode can be used for connecting or disconnecting a chip’s 1/0 pads to stimulus areas, configured by the
user. The representation of test mode is illustrated below.

Emulation process can be started with the “Start emulation” button and will be indicated with the white logo in
GreenPAK.

Figure 7-41. Start Emulation

P
Emulation
Emulation Test mode config.
| startemuaton || | |Default 2

Stop emulation Delete

Programming

[ Read chip ] [ Program ]

Log

[14:32:47]: Initialization: Step 1...

[14:32:47]: 10 manager initialization ...
[14:32:47]: 10 manager: Connecting to interrupt
channels ...

[14:32:47]: 10 manager state changed:
'STARTING'

PIN & [14:32:47]: 10 manager state changed:
‘RUNMING'

[

PIN 7

GND
GreenPAK 14:32:47]: Initialization succeeded.

14:32:47]: 10 manager successfully started,

7]: Initialization: Step 2...
7]: IOHID checker initialization ...

1432
14:32:47]: IOHID checker: Connecting to
interrupt channels ...

[14:32:47]: IOHID checker state changed:
'STARTING'
[14:32:47]: IOHID checker state changed:
‘RUNMING'

14:32:47]: IOHID checker successfully started.
14:32:47]: Initialization succeeded.

Expan e 14:32:47]: Test mode is disabled

14:32:48]: Input stream: Callback received.
14:32:48]: Input stream: Callback received.,
Start Generators Stop Generators 14:36:17]: Test mode is disabled

14:37:29]: Device is connected.

14:37:29]: Reset board,

14:39:01]: Test mode is enabled

14:39:05]: Reset board.

14:39:05]: Test mode is disabled

14:39:47]: Test mode is enabled

Ll ! o
——E=r" ) Device is connected

(1]

In the emulation mode, the test mode will be automatically turned on. The current project will be loaded (but not
programmed) to the chip, and will be ready for test on the emulation board. The user can change any
configuration during the emulation process.

Note: Power turns on when Emulation goes on. The Power key must be turned on in emulation mode to send
power to the chip, otherwise the emulation will not work. Power turns off when Emulation goes off.
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The user can check the programmed chip using the test mode without emulation. In order to do this, turn on the
test mode and the Power key. The test mode can work without power on the chip. The user will control the Power
key manually.

Figure 7-42. Using Test Mode Without Emulation

Emulation

Emulation Test mode config.

[ Start emulation ] [Default

Stop emulation Delete

Programming

Read chip ] [ Program

Log

channels ...
[14:32:47]: 10 manager state changed:
'STARTING'
[14:32:47]: IO manager state changed:
'RUNNING'
14:32:47]: IO manager successfully started.
14:32:47]: Initialization succeeded.
14:32:47]: Initialization: Step 2....
14:32:47]: ICHID checker initialization ...
14:32:47]: IOHID checker: Connecting to
interrupt channels ...
[14:32:47]: IOHID checker state changed:
'STARTING'
[14:32:47]: IOHID checker state changed:
'RUMMING'
14:32:47]: IOHID checker successfully started.
14:32:47]: Initialization succeeded.
14:32:47]: Test mode is disabled
14:32:48]: Input stream: Callback received.
14:32:48]: Input stream: Callback received.
14:36:17]: Test mode is disabled
14:37:29]: Device is connected.
____________ 14:37:29]: Reset board.

Start Generators Stop Generators 14:39:01]: Test mode is enabled
------------ J 14:39:09]: Reset board.
14:39:05]: Test mode is disabled
14:39:47]: Test mode is enabled
14:39:55]: Resetboard.
14:39:55]: Test mode is disabled
14:40:30]: Test mode is enabled

PIN &
PIN 7
PIN &
GHD
GreenPAK

Expansion connector

e o e s e s e e e e e e e e e e e e

o . ) Device is connected
= ;
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8. GreenPAK 2 Emulation Board

Figure 8-1. The Main Screen

S— N — - - - - - — - C -
E GreenPAK 2 Emulation Tool — - - — - - [ e

GreenPAK 2

Strt Pauss Stop
Generators Generators Generators

+ || save settings

Figure 8-1 displays the GreenPAK IC with dotted areas, and expansion connectors which are connected to pins.
The right bottom corner displays revision information.
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Dotted areas are used to configure input connections. Use the context menu to manage them.

Figure 8-2. Context Menu

M/C

Set To VDD
Set To GMD

Pull Up

Pull Down
Set Configurable Button

Signal generator
Logic generator

Clock generator
LED 4

Copy settings to 4
Exchange settings with #

Copy settings to... — allows the copy settings from the current area to another connection.
Exchange settings with... — exchange settings of the current area with another connection.

8.1. Types of Areas

Fixed Inputs(figure 8-3 — 8-7)
Figure 8-3. N/C (not connected)

Figure 8-4. Set to VDD
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Figure 8-5. Set to GND

Figure 8-6. Pull Up

PIMN 2
Pull Up

Figure 8-7. Pull Down

LED's(Figure 8-8, 8-9)
Fi

gure 8-8. Inverted Buffered LED, Inverted Buffered LED+Pull Up, Inverted Buffered LED+Pull Down

PIN 11
 Inverted

= GND
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Figure 8-9. Buffered LED, Buffered LED+Pull Up, Buffered LED+Pull Down

PIN 5
Buffered LED +
PullUp

GND T

Configurable Input (Figure 8-10)
Figure 8-10. Configurable Button

The default connection can be set to either Upper connection or Bottom connection. Click your mouse over the
key to change the value.

User can configure each connection to VDD/GND, High-Z or Pull Up/Down.

Figure 8-11. Default Key Connection.

Upper connection

Bottom connection

Default key connection

Key mode

Set '‘Push’ hot key

M/C

Upper connection Upper connection
Bottom connection Bottom connection + GMND
High-Z

Pull Down

Default key connection ¥

Default key connection

Key mode 4 Key mode *

Set 'Push’ hot key Set 'Push’ hot key
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The switch has 2 modes: Latched or Unlatched, which can be configured from the context menu:

Figure 8-12. Key Mode

Upper connection

Bottom connection

Default key connection

b
Set 'Push’ hot key » Unlatched

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

Figure 8-13. Choosing Hot Key

Upper connection

Bottom connection

Default key connection

Key mode r

Set 'Push’ hot key
N/C KEY_2
KEY 3

Pull Up KEY_6
Pull Down KEY_7

_ KEY &
Set Configurable Button KEV 9
Logic generator KEY_0
Clock generator Custom ...
E o ST T

The user can assign the same hot key to multiple Switches, allowing a single hot key the ability to change the key
values of all the Switches at once.
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8.2. Generators
To each chip there can be connected 3 types of generators: Signal generator, Logic generator, and Clock
generator.

Figure 8-14. Choosing Generators

M/ se connect den

Set To VDD
Set To GND

Pull Up

Pull Down

Set Configurable Button

Signal generator
Legic generator

Clock generator

LED

Start
Copy settings to L =nerators

Exchange settings with *
} Al
Edit

Each generator has its own settings. For the settings window to appear press the Edit button. e
On the left, the options table is divided into 2 groups:

1. General — applied to all types of generators, and

2. Special for each generator.
To start the generators, use the buttons below the Emulator.
Buttons

Figure 8-15. Managing

Note: These buttons can only be controlled by generators with an installed Global Linkage flag.
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8.2.1. General Options in a Signal Wizard Mode

Figure 8-16. General Option

General

Generator: PIM 3 - Sine

1

Shiown period: Auto

L1

Start point: 0,00 ms

Stop point: 1000,00 ms
Global linkage:

=
-
i
(=9
o

Repeat:

2[5
=3
al

lu L1

Repeat count:

Prestart state: Low

L3

Prestart delay: 0,00 ms 1.00

End state: Prestart state 0.50 |-

AK |[4K

0.00
Output type: HighZ

Pause type: Last state

I

Signal Generator Settings

Type:
Phase:
Custom phase:
-
FI'EqLIEITC‘r': -I--
| Auto Apply k=) Apply All Start ][ Pause ][ Stop ® Auto | Min: [':l.':l':l '%]Max: ['3.25 '%]
Generator: - generator selector
Shown period: Auto/Custom/1T/2T/3T/AT - 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
Emulator
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 -hold state when it is paused
Dialog Semiconductor www.dialog-semiconductor.com

07/23/2019 72



d d ialog GreenPAK™

SEMICONDUCTOR GreenPAK Designer Legacy 6.19

8.2.2. Period Modes
AUTO Mode
All generators with '"AUTO' option have one scale; this scale = MAX period of all generators with '"AUTO' option.

Figure 8-17. One Scale for All Generators

[v]

General =]
Generator: PIN 3 - Sine 5 -
Shown period: Auto 5

Start point: 0,00 ms
Stop peint: 1000,08 ms

Global linkage: Linked

Repeat: Cydlic

I I

Repeat count:

Prestart state: Low :
Prestart delay: a
End state: Prestart state 5
Output type: High-Z 5

Pause type: Last state

I

Signal Generator Settings

Type: Sine

Phase:

II

Custom phase: 0,00 rad

Amplitude: 2,03V

Zero offset: 2,03V

Period: 1000,00 ms

Freguency: a
Data: Modify E
| Auto Apply 1) Apply Al [ st || Pase || stop ® Auto | Min: [0,00  [2]max: [ 1000,00 [£]
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Figure 8-18. User Can Change the Scale Manually

Options
General

Generator: PIN 3 - Sine

Shown period:

il

Start point: 0,00 ms

Stop point: 1000,08 ms

Global linkage: Linked

Repeat: Cydic
Repeat count:

Prestart state:

o

(el F|[1
I | I I
nu 1 lu 1 1 nu

Prestart delay: 0,00 ms

End state: Prestart state

AF |[4p

Qutput type: High-Z

I

Pauze type: Last state
Signal Generator Settings

Type: Sine

Phase:
Custom phase: 0,00 rad

Amplitude: 2,03V

Zero offset: 2,03V

Period: 1000,00 ms

Freguency: 1,00 Hz

}

Data: Modify

v Auto Apply Apply Start ][ Pause

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

Figure 8-19. Choosing Period Options

Options

General

L1

Generator: PIN 3 - Sine

Shown period:
Start point:

Stop point:

lobal inkage:

Repeat:
Repeat count:

Prestart state:

=

s B[] e] | &
g
SEI [IR||E
3
uu<blu<b Ll

Prestart delay:

End state: Prestart state

AR (4}

Qutput type: High-Z

Pause type: Last state

I

Signal Generator Settings

Type:

Phase:
Custom phase: 00 rad
Amplitude: 2,03V
Zero offset: 2,03V
Period: 1000,00 ms

Frequency: ,00 Hz

- o %]
L F
Sp) [ [ () [D] 4G

Data: Modify

=
Apply Al stat || Pause || stop auto | Min: (0,00  [3{Max: | 150,00 [5

+| Auto Apply

E

User can set a custom period to be displayed for any generator.

Note: Logic and clock generators have a 75 mks delay before start. The signal generator connected to PIN 8 or 9
has delay 25 mks before start. In case it is connected to PIN 1(VDD) or 11 the delay is 50 mks before start. This
delay is displayed on the graphs in Signal Wizard when the AUTO mode is ON.
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Figure 8-20. Start Delay

rﬂ Signal Wizard b G
Options
General Z
Generator: VDD - Sine -

Shown period:

Start point:
Stop point: CEET N
|| Global linkage: | Unlinked >
[
[ Revest:
I Prestart state: Startpoint (VO) | ¥
Prestartdelay:  [g00ms  [%]
|
End state: Keep last state -
0.00 0.00
Output type: High-Z S
N
Pause type: Last state -
N
Signal Generator Settings
[
I Type: Sine =
|
Phase:
| Custom phase: 0,00 rad E
Amplitude: 2,03 5
1.00
|| Zerooffset: 2,03V E
0.50 |- 0.50
|| Period
| Frequency: 2500,00 Hz a
! Data: Modify Z
|+ Auto Apply k) Apply sart || Pase |[ stop ® auto | Min: [0,00  [E{max: [0,25
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8.2.3. Logic Generator

Figure 8-20. Logic Generator

Logic generator is used for generating the logic pulses.

Figure 8-21. 'Edit' Button Allows User to Configure The Signal

Lo

E Signal Wizard
Opkions
General
Generator: PIN Z - Logic Seque =
Shawin period:
Start poirt: [oooms
Stop paint: 5,000.08 ms [=]
Global nkags:
Repeat:
Prestart state: Low =
End state: Frestart stats *
Duutput bype:
Pause bype: Lask state =
Logic Generator Settings
Made: Mormal H
T Level
1 | 500,00 ms = High 2]
> (500,00 ms Low =
3 | 500,00 ms F+1[High =l
4 | 500,00 ms 5 Law B
5 (500,00 ms 1 High =
& | 500,00 ms 5 Low =
( Insert I [ =
[ Remove ] [ 1 '%]
Count:
| Auto Apply (5] Apply

al [ stat || Pawse |[ swp ||| ® aue | mm: (0,00 2] mas: [1oo0,00 [

Configuration options:
Mode:

Repeat:

T/Level:

Insert:

Remove:

Count:

Normal/lnvert - signal mode
One shot/Cyclic/Custom - repeat option
- sets duration of level
- insert pulse to the entered position;
- remove pulse from the entered position;
- pulses count
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8.2.4. Clock Generator
Figure 8-22. Clock Generator

A high-frequency logic generator, which generates a 12 MHz frequency signal can be connected to any pin. Each
Clock generator should be connected to its pattern (collection of generators’ settings). There are 6 total patterns:
LO/L1/L2 — for the left side of pins (PIN 2, 3, 4, 5, 6) and RO/R1/R2 - for the right side (PIN 8, 9, 10, 11, 12). All the
patterns have inter-independent settings and can be used by a random quantity of Clock generators connected up
to the pins on the corresponding side. Connections configuration is indicated in the generator’s name, connected
to pin. For instance, a Clock generator which is connected to pin 2 and LO pattern will have a CLO index (Clock,
Left, Pattern number 0).

Configuration Options:

Pattern number: Pattern LO/L1/L2/R0/R1/R2 - connect to pattern

Frequency: - generator frequency

Duty cycle: In percent - duration of high signal in
percentage

Figure 8-23. Clock Generator View
R =

Options

General

ry

Generator: PIN 3 - Clock. -

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

Repeat: Cydic

Prestart state:  Low

End state: None

‘Output type: Strong Drive e o o o o S o

Pause type: None

LdNECLS nu 4 .u 4k 4

4

4

Clock Generator Settings

Pattern num.: | pattern LO

A}

Frequency:
Duty cycle: 50% >
¥l Auto Apply kel Apply Al [ start || Pause || stop ® Auto | Min:[0,00 |2 Mex: [1000,00 [Z]
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‘Start’ and ‘Stop’ buttons can be used to start and stop a current generator. A 'Pause’ button used for generator
pause/start at the same time makes the Clock generator key connect/disconnect. If ‘All’ flag is enabled, the
buttons do the same as buttons in the emulator.

8.2.5. Signal (Analog) Generator
Figure 8-24. Signal Generator

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

Logic, signal and clock 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.

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

Start generator

Pause generator

Stop generator

Properties

Global linkage

Pause type
Set 'Start/Pause hot key *
N/C + KEY_2
KEY_3
Set To VDD KEV 4
Set To GND KEV 5
Pull Up KEV 6
Pull Down KEY 7
) KEY_8
Set Configurable Button KEV 9
Signal generator KEY_0
Logic generator Custom ..
Clock aenerator
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Signal Generator Settings

Type: Const voltage level/Sine/User Defined - type of waveform;
Constant Value:

U: - voltage level;

Figure 8-26. Constant Value

General

Generator: PIN 3 - Constant Vo ¥

Shown period:

Start point: 0,00 ms

Stop paint: 1000,08 ms

I!

Global linkage: Linked

Ak

Repeat: Cydic
Repeat count:

Prestart state:

=
1P () (5P

Prestart delay: 0,00 ms

Ak

End state: Prestart state
Output type: High-Z
Pause type: Last state

Ak

Ak

Signal Generator Settings

Const, voltage ¥

Al [ st || Pause ® auto | Min: (0,00 [3{me: [1000,00 [2]
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Figure 8-27. Sine

'E Signal Wizard s SR

Options

General B

Generator: PIN 3 - Sine -

Shown period:

Start point:

top point:
| Global linkage:

Repeat:

Repeat count: 2 B 0.00

Prestart state:

Prestartdelay:  [0,00ms =]
‘ End state: Prestart state -
' Output type: High-Z -
| [——

Signal Generator Settings

ff -
| e
T rrra—
| zeroofiet
' Frequency: a

Data: [ Modfy | |7
| [ Auto apply k=) Apply Ml [ start  |[ Pause |[ swp ® auto | min: (0,00 [3max: [1000,00 [
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
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Figure 8-28. Trapezoid (Triangle, Saw)

| E Signal Wizard
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Options

General

Generator: PIN 11 - Trapeze (T ¥

Shown period:

Start point: 0,00 ms
Stop point: 1000,05 ms
Global link Linked
Repeat: Cydic

Repeat count: 2

Prestart state: |Low

LIRS nu

Prestart delay: | 0,00 ms
End state: Prestart state

Output type: High-Z -1 4.00

I

Pause type: Last state

4 3.50

Signal Generator Settings

Type: Trapeze (Triangle, 5

2.50

1.00

Mode: 200 M)
Umac 4,08V B 1.50
Umin: 0,00V 5

=

T1: 250,00 ms 0.50

TZ: 250,00 ms

T3: 250,00 ms £
Ta: 250,00 ms = (ms)
Auto Apply D] Apply

Al [ start || Pause |[ stop ® auto | Min: [0,00 [ max:[0,25 [

Trapeze Settings:

Mode: Normal/Invert -signal mode
Umax/Umin -max/min voltage level
T1,T2, T3, T4 -duration of trapeze

If T3 = 1 signal is a triangle.
If T3=1,T2=2or T4 = 2 signal is a sawtooth.
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Figure 8-29. Duration of Trapeze (Trapezoid)

LE Signal Wizard b |

Options
General

Generator: PIN 11 - Trapeze (Tt =

Shown period:

Start point: 0,00 ms

Stop poink 1000,05 ms

Global linkage: |Linked

Repeat: Cydic.

Repeat count:

I

Prestart state: | Low
Prestart delay: | 0,00 ms

End state: Prestart state

4 0!I

Output type: High-Z

I

Pause type: Last state

Signal Generator Settings

Type: Trapeze (Triangle, 5 =
L R U N I = 200 (ol N
Umaxc: 4,08 V B
Umnin: 0,00V = [T U U SR SO S L OO SO S S S L1 PO SO O . T S
T1: 250,00 ms B
T2: 250,00 ms S

2

T3: 250,00 ms
Ta: 250,00 ms

Auto Apply k=) Apply

All Start ] [ Pause ] [ Stop ® Auto | Min: | 0,00 '%] Manc: [ 0,25 '%]
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Figure 8-30. Custom Signal

[F Signal Wizard

Options
General

Generator: PIN 4 - User definec ¥

Shown period:
Start point: E
stoppoint  [3000,08ms  [<]
Global link Linked =

Repeat:
Repeat count:
prestart state:
prestart detay:
End state: Prestart state -

Output type: | High-Z =

Pause type:

Signal Generator Settings

Type:
pata:

«| Auto Apply k=) Apply

Al stat || Pause || stop ® auto | Min: [0,00  [5|Max: [ 1000,00 [3]

Custom Signal Settings:

Repeat: One shot/Cyclic/Custom - repeat option;
Data: Set Signal - change signal using Custom Signal Wizard
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8.2.6. Custom Signal Wizard

Figure 8-31. Drawing Signal (Arbitrary waveform)
E Custom signal Wizard E]@

r s -
Clear A &dd Point J\; AddPeak [ { Continuous Ramp - Remove Point " Datapanel | Close

Data

[v]

* Value W Value

1 [D,UDI‘nS | ][3,20\" '%]@ -
2 [4D,D7ms l%][S,l‘?V l%]
3 [1on0sms [Haasv Elw)=)
4 [153,30ms l%][3,10\!' l%]
5 [ZDS,SEms I%][z,gsv I%]
5 [23s20ms 2 ze2v E==]
7 [242,15ms l%][?,ls\p' l%]
5 |2saorms |5 Leev Elw)=)
El [318,82ms l%][DASV l%]
10 [398,95ms I%][1,5Dv I%]
1 [sezmms [2fzev E==]
12 [466,90ms '%][ z,85Y l%]
13 |sra0ems o] zeev Elw)=)
14 [738,68ms '%][ 3,18y l%]
15 [BDS,[st I%][ 2,58 I%]
16 |saz,sms o] Lsev El)(=]
17 [852,53ms l%][lﬁl\ﬁ' l%]

Min T: 14.39ms | T: Max T: 412570.50 ms | Available points: 62 || X: | 0,00 '%]Y:[D,DD '%] Put e [918,12ms H[IJUZV E@_
Y [ -

T BT B

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

Ramp/Remove Point

Data panel - turn on/off the data table
Close - close window with current
signal
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Figure 8-32. Peak

a Custom signal Wizard E]@
Clear A Add Point ﬂ Cantinuaus Ramp ;; Remove Point Close
5]
Data
% Yalue Y Walue Z
1 [DJooms | ][UDDV I%]@
2 [27,26ms H[UUDV I%]@
3 [42,59 ms H[ 1,17V I%]@
4 [78,36 ms H[n 0z v H..
5 [126,06 s H[DDDV H..
& [156,73 ms I%][ 1,89% H
7 [245,32 ms I%][UDDV H
8 [ 366,27 ms I%][ 0,42y H..
El [412,2? ms I%][Zﬂv H@.
10 [483,82 ms I%][UDDV I%][E]
11 [603,0? ms I%][Uolv I%]@
12 [530,32 s I%][ 1,53 % I%]@
13 [6?6,32 s I%][ 0,01 H..
14 [839,?6 s |:][nn1v I—]..
15 [839,86 s I%][ 1,06%
15 [877,34 ms I%][ 1,23 %
17 [so4,25ms 3] zmv :
Min T: 1000,00 ms | T: Max T: 393210.00 ms | Available points: 59 || X: | 0,00 l%] T [ 0,00 l%] Put f Eiff’fi Ti E{ T ?ii’ Eg z
Figure 8-33. Continuous Ramp
a Custom signal Wizard E]@
Clear A Add Paint: j\; Add Peak :r Remove Point Close
(3]
Data
# Value ' Value 4]
1 [o,00ms [ 000y =)
z [ 185,69 ms = [ 1,64 v I%]
3 [ 349,23 ms l%][ 1,92 v l%]@
4 [432,71 ms l%][ 2,10¥ l%]@
5 [4s34ms 200ty H..
6 [ 504,26 ms l%][ 0,00 v
7 [ 608,15 ms l%][ 1,66 ¥ H@.
5 [esam7ms 2] os7y H==)
3 [ 706,98 ms I%][ 1,75 v I%]
10 [764,91 ms l%][ 0,53 v l%]@
11 [841,57ms l%][ 1,89 ¥ l%]@
2 |eo08ms o] 088w H==
3 [ 1000,00 ms | ][ z,75v I%] 4
MinT: 7.534 ms | T: E Max T: 452191.50 ms | Awailable points: 65 || ¥: [D,DD l%] ¥: [D,DD l%] Fut =

Remove Point: Removes selected point. Double clicking on the point can also remove it.
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Figure 8-34. Data Panel

MinT: 734 ms | T: | 1000,00 ms E Man T: 452191,50 ms | Available points: 63 | X: [IZI,IZIEI |$] T [IZI,IZIEI |$] Puk

Period Put the point /Cursor/

Figure 8-35. Cursor

8 Custom signal Wizard g@
Clear A Add Paint j\,nddpeak ;Remnve Paint Close
®
Data
# value ¥ Yalug Z
1 [D,DDms | ]Io,uov I%]
z [127,7?ms l%][ 1,97 % I%]
3 [328,79ms I%][z,zsv I%]
4 [432,?Dms I%][z,mv I%]
s [446,32ms I%Hn,nzv I%]
6 [504,25 ms I%][ 0,00
7 [SDS,ISms I%][ LEsY
a [650,7? ms I%]I 0,56 Y
E [706,98ms I%][ 174w
10 [?64,90 ms I%][ 0,53
11 [841,58 ms I%]I 1,59
12 [Bgﬁ,nﬁ ms l%][ 0,85 Y
13 [1000,00ms | ][2,?5v
MinT: 734 ms | T: Mazx T: 452191.50 ms | Awailable points: 68 x:[suo,oo '%]\':[2,00 l%l =
8.2.7. VDD Power Signal Generator
Figure 8-36. VDD Power Signal Generator
Simple signal generator for VDD with its own options.
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8.3. Expansion Connector
User can connect/disconnect I/O pads of GreenPAK with the expansion connector on the board.
Figure 8-37. Expansion Connector

8.4. Control Panel

Figure 8-38. Control Panel

Emulation:
The current project will be loaded to the chip (but not programmed), and will be ready for the test on the emulation
board. The user can also change any configuration during the emulation process.

In case when Power key and VDD key on the Expansion connector are turned off there will pop up a warning
message (figure 8-39).

Figure 8-39. Incorrect Power Configuration

T Incorrect power configuratio =)
| Suss]

Mo power source is connected to the chip.
! . Theinternal power source will be connected automatically. l
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Test Mode:

The test mode is used to connect or disconnect chip’s I/0 pads to stimulus areas, configured by the user.

The user can also check the programmed chip using the test mode without emulation. In order to do this one only
needs to turn on the test mode and power key. The test mode can work without power on the chip. User will
control the Power key manually.

Read:

Read chip using emulation board.

Program:

Program chip with the current project.

NVM Data:

The table of bits.

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

Lock NVM — blocks NVM reading. A programmed project becomes unavailable for chip reading. However, the chip
is still available for emulation.

Use current project’'s sequence for Programming end Emulation process — user can choose to use current
project's sequence for programing and emulation process.

Use this sequence for Programming end 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 in false.

Export — save data to text file.

Import — load data from text file.

Open in new Designer's window — open current bit sequence in new Designer’s window.

Figure 8-40. NVM Data

% Project data E]
Loaded file: Current project Pattern ID: - Lock N¥YM
Index  Walue Camment =
0 false
1 false H
z False
3 false
4 false
5 False
6 false
7 false
g false
9 false
10 false
11 false
12 false
13 false
14 false
15 false =
Reload from current project ][ Export H Import H Open in new Designer's window
@ Use current: project's sequence for Programming and Emulation process
Use this sequence For Programming and Emulation process
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Save Settings:
Save current configuration of a test mode to the project file.

Figure 8-41. Save Project

38 Set caption ==

Enter configuration's caption

[ ]

Log:
Show log.
Figure 8-42. Test Mode Configuration

[Default s ][ Save settings ] Delete

User can save current configuration of a test mode to the project file (Figure 8-42).
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9. GreenPAK 2 Mini-Emulation Board
Figure 9-1. The Main Screen
“> GreenPAK2 Mini-Emulator Tool =

g N B B B B B B B e [18:38:05]: Device is n_ot c_onnected.
= X _|—|_ _|—|_ _|—|_ _|—|_ _|—|_ _|—|_ _|—|_ _|—|_ _|—|_ _|—|_ [15:38:05]: Test mode is disabled.
LTI LEL LT

_cid ‘ All PINZ PIN3 PIN4 PINS PING6 PINS PINS PINIO PIN11 PINIZ
18 v 48
. [=] ¥ Internal power source Program
VDD P 1329V
et -ﬂ Ermnulation Test mode
Rarnp time: a | External power source Read

Loaded file: Current project Pattern ID: a Lock N¥M

Indesx Value | Comment =
false
1 False N
2 false
3 false
4 false
5 false
6 false
7 false
g false
2 false
10 false
11 false
1z false
13 false
14 false
15 false
16 false ||
17 False =4
[ Clear H Import H Export H Reload from current project H Open as new project

@ Device is not connected | Chip revision: M/D | Board HWFW revision: NiD

VDD Power — defines the voltage level, set on the GreenPAK (Internal power source) when the '"Test mode' is ON.

Ramp time — time of voltage increases from 0 V to the level specified in the VDD Power while turning the 'Test
mode' ON.

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 while chip reading.

Lock NVM — blocks NVM reading. A programmed project becomes unavailable for chip reading. The chip is still
available for emulation.

User can connect/disconnect /O pads of GreenPAK 2 with the expansion connector on the board using PIN2,
PIN3, PIN4, ...latches.

The ‘“Test mode’ button is used for turning on/off the test mode.
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The 'Emulation’ button turns on/off the Emulation mode.

In Emulation mode, the Test mode will be automatically turned on. Thus the current project will be loaded to the
chip (but not programmed), and will be ready for test on the emulation board. The user can change any
configuration during the emulation process.

The user can also check the programmed chip using test mode without emulation. In order to do this one only
needs to turn on the test mode and power key.

A 'Program’ button is used for writing NVM to chip.

A 'Read' button is used for reading NVM from chip.

A'Clear button resets all values to “false”.

'Export'/'Import' buttons are used for saving/opening NVM in *.txt format.

'Reload from current project’ — updates NVM from current project.

'Open as a new project' — creates a new project in GreenPAK Designer with current NVM configuration.

Below the mini-emulator window, there is the information about device, chip revision, and board
hardware/freeware revision.
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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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