User’s Guide

TPS659xx Application Customization Tool

i3 TeEXAS INSTRUMENTS

Robert Almendarez
ABSTRACT

This document describes the functionality of the TPS659xx Application Customization Tool from Texas
Instruments. This tool can be used for generating configuration images for the host controller, for generating
configuration images for external flash memory and for debugging the TPS659xx device.
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1 Getting Started

This user’s guide describes the installation procedure, the process of using Tl-provided configuration image
projects to create usable configuration images, and how to use this tool to debug TPS659xx devices. In addition,
the process of importing configuration settings both to a TPS659xx device is described.

Details regarding each configuration setting are not within the scope of this user’s guide. For information on
which settings to choose for the application, refer to the corresponding TPS659xx Host Interface Technical
Reference Manual (TRM) for the specific device.

1.1 Related Documents
The following related documents will be helpful for the device-specific part number:

« TPS659xx Data Sheet
« TPS659xx Host Interface Technical Reference Manual
« TPS659xx EVM User’s Guide

1.2 Hardware

Obtain the following required hardware:

* Microsoft® Windows® based PC with at least one USB 2.0 (or later) port

« TPS659xx-EVM

» Barrel-jack laptop charger power-supply AC adapter (20 V)

» USB Micro-B to USB Standard-A cable for USB2.0 Low-speed (for TIVA Adapter option)

* FTDI USB-to-SP1/I2C Host adapter + USB standard-B to -A cable + jumper wires or LaunchPad EVM to
Aardvark (for FTDI Adapter option)

» Total Phase® Aardvark® USB-to-SPI/I2C Host adapter + USB standard-B to -A cable + jumper wires (for
Aardvark Adapter option)

Note

Only one of these adapter options is required: Total Phase Aardvark, FTDI or USB Micro-B to USB
Standard-A cable. The hardware and setup will be different depending on the adapter selected.

1.3 Software

The required software packages and drivers are bundled into a single Windows installer. See Section 1.4 for
installation instructions using the bundled installer.

Additional software, Aardvark driver and software, is needed only if the user intends to use the Aardvark adapter.

See Section 3 for instructions on the Total Phase Aardvark driver and software installation.
1.4 Installation and Launch
Once the software is downloaded, perform the following steps to install the software:

1. Follow the onscreen instructions which are detailed as follows:
a. Read the Source and Binary Code license agreement.
b. If accepted, select the appropriate radio button and then click the Next button.
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T Setup - Application Customization Tool 87_8 3_16

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Application Customization Tool A
Source and Binary Code Internal Use License Agreement

Important - Please carefully read the following license
agreement, which is legally binding. After you read it, you
will be asked whether you accept and agree to its terms. Do
not click “l have read and agree” unless: (1) you will use
the Licensed Materials for your own benefit and personally
accent anree tn and intend ta he hannd hv these tarmsa:- or

@:I accept the agreementf
OI do not accept the agreement

< Back Cancel

Figure 1-1. Installation License Agreement
c. Read the Source and Object Code Software license agreement and similarly, if accepted, select the
appropriate radio button and then click the Next button.
d. Use the default location if desired or click Browse to change the location of the installed files. Then click
the Next button.

il

& Setup - Application Customization Tool 87_8 3_16

Select Destination Location
Where should Application Customization Tool 87_8 3_16 be installed?

Setup will install Application Customization Tool 87_8 3_16 into the following
folder.

To continue, click Next. If you would like to select a different folder, click Browse.

Files\Texas Instruments\TPS65987 8 Application Customization 3_16| Browse...

At least 130.8 MB of free disk space is required.

< Back Cancel

Figure 1-2. File Path for Installation Files

e. Again, use the default location, if desired or click Browse to change the location of the installed files. Then
click the Next button.
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T Setup - Application Customization Tool 87_8 3_16

Select Start Menu Folder
Where should Setup place the program's shortcuts?

Setup will create the program'’s shortcuts in the following Start Menu folder.

To continue, click Next. If you would like to select a different folder, click Browse.

exas Instruments\TPS6598x Browse...

< Back Cancel

Figure 1-3. File Path for Start-Menu Shortcut

f. Select or deselect the options in Figure 1-4 by checking the corresponding boxes or radio buttons. This
step allows the user to install the desired driver depending on which adapter is used to interface with the
TPS659xx-EVM. Tl recommends uninstalling any previous versions of these drivers before installation.

% Setup - Application Customization Tool TPS65981 2 6 7 8 6.... —

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Application
Customization Tool TPS65981 2 6 7 8 6.1.1 _RC2, then click Next.

External drivers: £y
Remove Previous FTDI USB drivers

Install FTDI USB driver

Install TIVA USB driver

[]Install USB Endpoint driver

Additional icons:

Create desktop icons

(®) For all users

(O For the current user only ¥

- caes

Figure 1-4. Miscellaneous Installation Options

Note

Uninstalling all previous FTDI driver installations will allow the tool to install the FTDI version
2.12.26.

g. Review the selected options and then click Install to start the installation of the tool.
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h. (Optional) If chosen to install FTDI USB driver, click Extract to unpack the FTDI driver.
] FTDI CDM Drivers

ii& Setup - Application Customization Tool 87_8 3_16

Ready to Install

Setup is now ready to begin installing Application Customization Tool 87_8 3_16
on your computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Destination location: A
C:\Program Files\Texas Instruments\TPS65987_8 Application Customization 3_]

Start Menu folder:
Texas Instruments\TPS6598x

Additional tasks:
External drivers:
Remove Previous FTDI USB drivers
Install FTDI USB driver
Additional icons:
For all users
Create Quick Launch icons and Uninstaller v

< Back Cancel

Figure 1-5. Installation Summary

FTDI CDM Drivers

driver package and launch the installer.

www ftdichip.com

| Extract | Cancel

Click 'Extract’ to unpack version 2,12, 26 of FTDI's Windows

Figure 1-6. FTDI Driver Extraction
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i. (Optional) Click Next to continue with the FTDI Driver installation.

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to worke,

To continue, click Mext.

< Back Mext > Cancel

Figure 1-7. FTDI Driver Installation

j. Read the License Agreement for the FTDI Driver.
k. Accept the agreement and select Next > to continue.

Device Driver Installation Wizard

License Agreement

s To continue, accept the following license agreement. To read the entire
- agreement, use the scroll bar or press the Page Down key.

IMPORTANT NOTICE: PLEASE READ CAREFULLY BEFORE "
INSTALLING THE RELEVANT SOFTWARE:

Thiz licence agreement (Licence) is a legal agreement between you
(Licensee oryou) and Future Technology Devices Intemational Limited

of 2 Seaward Place, Centurion Business Par, Glasgow G41 THH,
Scotland (UK Company Number SC136640) (Licensor ar we) for use of
driver software provided by the LicensonSoftware).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE w

Save As Print

®!

() 1 dont accept this agreement

< Back Meat = Cancel

Figure 1-8. License Agreement
I.  When the FTDI driver installation is complete, click the Finish button.
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Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. f your device
came with instructions, please read them first.

Driver Name Status

»* FTDI CDM Driver Packa... Readyto use
»* FTDI CDM Driver Packa... Readyto use

[=]
[+1]
o

-

Finish Cancel

Figure 1-9. Completed Driver Installation
m. When the tool installation is complete, click the Finish button.

Completing the Application
Customization Tool 87_8 3_16
Setup Wizard

Setup has finished installing Application Customization Tool
87_8 3_16 on your computer. The application may be launched
by selecting the installed icons.

Click Finish to exit Setup.

[~]View readme.txt

Figure 1-10. Completed Tool Installation
2. When installed, launch the tool in one of two ways:
» Click the TPS659xx Application Customization shortcut icon on the desktop.
» Use the TPS659xx Application Customization shortcut from the start menu.
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1.5 Features of the TPS659xx Application Customization Tool
The TPS659xx Application Customization Tool provides users with the following capabilities:

Generate new configuration settings.

Load configuration settings to a device.

Read configuration settings from a device.
Save configuration settings in JSON format.
Debug TPS659xx devices

Read/Write configuration registers dynamically.
Save configuration register settings to a zip file.

Noogahs~wh =

The tool includes Tl-provided projects, which are configuration templates that contain settings that are specific to
various applications. These projects are to be used as a starting point in generating configuration images. Users
can select a project that corresponds to the user’s intended device and application.

Note

Projects have a varying level of configurability, depending on the application.
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2 Using the TPS659xx Application Customization Tool
2.1 Default Application Customization Tool Start Page

The start page (Figure 2-1) is displayed after launching the TPS659xx Application Customization Tool.
......... - O X

Project Adapter Documents Help
General Settings

GUI Build Version: 6.1.1

Confi ti Mod Mo Configuration Loaded
ontiguration Miode
9 Configuration File Name: default.cfg

USB to I2C/SPI Adapter : FTDI

Firmware Base Image :

Change File

Firmware Version: 0000.00.00
Allocated Application Configuration Size - 0x0 (0 bytes)
Used Application Configuration Size - Ox1a (26 bytes)

Device Initialization Chain

Mumber of Connected Devices: |1~ Share Settings Across All Devices: |:|

Device Ports Addressing
DBG1 DBG2 [2C_ADDR Port1 12C1- 0x38
Device 1 Port1 (0x0)
0 = |0 ~ [0(00OhmR_d) . Port1 [2C2: 0x20

Figure 2-1. Start Window of TPS659xx Application Customization Tool
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The starting page is a TPS659xx empty template that contains no configuration settings or Firmware Base

Image.

Once you select a “New Project” or “Load Project’, the page updates to show all the menu options which are

listed in Table 2-1

Table 2-1. Features of the configuration tool

Feature Description

Project Select to begin a new project, open an existing project, save the project, export configuration settings as JSON
or import settings from project

Binary Select to save the binary or flash from an already saved binary file or current configuration settings

Device Select to import configuration settings from a device

Settings Select to show bitfield ranges, raw field values, or the raw combined configured values

Adapter Select which USB to 12C/SPI adapter (TIVA,FTDI or Aardvark) is used to connect to the TPS659xx EVM

Debug Select to view and edit debug registers and send commands

Documents Select to open application customization tool users guide, application customization tool manifest,
configuration image release notes

Help Select to open an About window, which describes version information

Change File Allows user to load a new configuration image base image (.bin format). This is primarily applicable when a
user has an updated configuration image base image

Number of Connected Allows user to save unique configurations for up to three devices in a single image to flash simultaneously

Devices (through UART)

Port X Settings Click this tab to customize the various configuration settings of an uploaded project. Additional tabs will appear
if more than one device is selected under Device Initialization Chain or if the device has multiple ports

Firmware Base Image Displays the loaded base binary file that is pre-loaded with the project. This image can be changed by
selecting Change File. Note that no file will be present until a project is selected.
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2.2 Beginning a New Project

When beginning a new project, new users can open default templates (.tpl) which are provided by Texas
Instruments. The default templates cover primary use cases for all TPS659xx applications. At any time a user

can use the Import Settings from Project feature to help move from one type of template to another as described
in Section 2.4.

Note

The following steps walk through the general process for selecting a default Tl template. The
questions asked vary from device to device and may not perfectly match the exact questions shown
below. As an example, the TPS65988DH device is used to walk through the process below. The

devices listed in the application will vary over time based on application updates and as new products
are launched.

To load and use one of the default Tl templates, use the following instructions:

Click the Project tab in the menu. Then select New Project from the drop-down. The pop-up window allows the
user to filter, select, and open a default project.

1. Select the device to be used.

General Settings

[E New Project ? X
Config
Which device are you using? aded
(O Tesesost
| | —
O TPS65082

(O Trsasoss

O TPS65987DDH

Firm
Appli
Appli

Device

MNu

Devi

Cancel

Figure 2-2. Device To Be Used Selection
2. Select the template type to be started with.

Note

Texas Instruments recommends users begin with a “Standard” template. A “Standard” template

preconfigures and hides complex registers while an “Advanced” template will show these registers
and be available for edit.
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[l New Project ? X

Which template type do you want to start with?

O Standard (Recommended)

(O atvancea

sack

Figure 2-3. Template Type Selection
3. Select the port type of the design.

[H New Project ? X

What is the port type of the design?

(O upstream Fating Port (UFF) Only
O Downstream Facing Port (DFP) Only
(O Dual Role Port (DRP), prefers data host

O Dual Role Port (DRP), prefers power source

Cancel

Figure 2-4. Port Type Selection

Once selected, the user will be able to see additional functionality. For example, Figure 2-5, the following is

displayed:

* The TPS65988DH_Advanced_v6_1_1.tpl template has been loaded into the tool

* The low-region configuration image binary which corresponds to the template is loaded and shown in the
Firmware Base Image section of the General Settings tab

* The current Adapter as set in the Adapter menu is TIVA
* The available configuration registers are located in the Port X Settings tabs
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B | Application Customization Tool - O et

Project Binary Device Setings Adapter Debug Documents Help
General Settings Port 1 Settings Port 2 Settings

GUI Build Version: 6.1.1

Configuration File Version: 6.1.1
Configuration Mode Configuration File Supported Device : TPS65988 EVM
Configuration File Name: TPS65988DH_Advanced_v6_1_1.1pl

USB to I2C/SPI Adapter : FTDI

Firmware Base Image Q
Change File | TPS65987_88_F707_10_06.bin
Firmware Version: f707.10.06
Allocated Application Configuration Size - 0x600 (1536 bytes)
Used Application Configuration Size - 0x396 (918 bytes)
System Setiings
Customer Version XD
0x0 = || 0x0 |

Device Initialization Chain

Mumber of Connected Devices: |1 = Share Settings Across All Devices: "

Figure 2-5. TPS659xx Application Customization Tool with Project

4. Under the Device Initialization Chain section of the General Settings tab, select the appropriate number of
devices and bitfield addresses if using a single image to flash more than one TPS659xx device.

5. Click the Port X Settings tabs to configure the settings for the desired application.

6. Once the configuration is complete, select Save Binary under the Binary menu to save the low-region binary
image.

7. Then, select Save Project under the Project menu to save the project settings to the specified location.

The user will now have the low-region binary file (.bin), full-flash binary image (.bin that is directly flashable to the

Flash memory) and a project file (.pjt) and is now ready to flash to the device using the Application
Customization tool.
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2.3 Loading and saving configuration settings as a Project File

As discussed in the previous section, the user can save the configuration settings updates (made in a default Ti
template) as a .pjt file format. To make changes to the configuration settings in a project file, first load the project
file, update a new firmware base image (optional), update the configuration settings, and save the project file
using the following steps :

1. Click the Project menu and then select Load Project. The next window displayed allows the user to browse,
select, and open a valid configured project file.

B | Open descriptor file et

— v 1 « Desktop > TPS65987DDH Projects ~ ) | Search TPS65987DDH Projects R

Organize Mew folder =~ O @

MName Date modified Type
3 Quick access

[#5 TPSA5987DDH Displayport DRP.pjt 5/15/2018 3:.09 PM PIT File
#& OneDrive
@ This PC
m Desktop
4 Documents
& Downloads
D Music
= Pictures
B Videos
% Windows (C)

¥ Network

< >

File name: | TPS65987DDH Displayport DRP.pjt V| *pjt ~

Figure 2-6. Loading a Project

2. Select the configuration file (.pjt). The next window displayed shows the customized configuration settings
and device initialization settings that were selected during creation of this project. The low-region base file
that is included in the original project file is displayed in the Firmware Base Image section of the General
Settings tab.

3. (Optional) Make changes to the number of devices and the selected bitfield addresses in the Device
Initialization Chain section of the General Settings tab.

4. Click the Port x Settings tabs to configure the settings for the desired application.

5. Click the Binary menu and then select Save Binary to save the full-flash binary, low-region binary, or both
binaries.

6. Select Change File to name the binary file and to choose the location.

7. Click the Project menu and then select Save Project to save the project to a specified location.
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2.4 Importing configuration settings from a Project File

When modifying configurations in different default templates, such as from a Standard to Advanced or vice
versa, the user may find it useful to update a new default template with the same settings. This may be needed
as configurations may be lost when going from different default templates :

1. Click the Project menu and then select Load Project or New Project. The next window displayed allows the
user to browse, select, and open a configuration project file (.pjt) with the desired registers and fields.

2. Once the project file is loaded (wither through Load Project or New Project), click Import Settings from Project
under the Project menu.

3. Select the project file that has the desired settings to be imported

Note

It is not recommended to import settings from a project file of a different device family. In such a
case, the application will disallow the import action

4. Click Open to import the settings for the second project file.
2.5 Loading an updated base firmware image

Firmware base image versions (.bin) are updated more frequently than the configuration tool itself. When it is
necessary to use an updated low-region firmware base image (.bin) instead of the default that is included with
the configuration project, use the following steps to load, modify, and save an updated image to a project.

1. Click the Project menu and then select Load Project or New Project. The next window displayed allows the
user to browse, select, and open a valid configuration project file (.pjt).

2. Once the project file is loaded, click the Change File button to load an updated firmware base image.

B Application Customization Tool = O x

Project Binary Device Seftings Debug Documents Help
General Settings Device 1, port 0

TPS65987DDH Displayport DRP.pjt

Configuration Mode TPS65987D Dual-role Port, version 3.16

Firmware Base Image

Change File |tps65087_88_F707_10_01.bin

Firmware Version: f707.10.01
Application Configuration Available: 0x800
Application Configuration Used: 0x223

System Settings

Customer Version XD
0%0 oxo \
Device Initialization Chain
Number of Connected Devices: Share Settings Across All Channels: [ ]
Device Ports Addressing
[2C_ADDR Port1 12C1: 0x20
Device 1 Port1 (0x0)
0 (R1/R2=0.00-0.18) ~ Port1 12C2: 0x38

Figure 2-7. Changing the Firmware Base Image (Low-Region Binary File)

A new firmware base image is placed in the configuration file. If applicable, the updated firmware base image
information will also be displayed.
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B | Application Customization Tool = O X

Project Binary Device Seftings Debug Documents Help
General Settings Device 1, port 0

TPS65987DDH Displayport DRP.pijt
TPS65987D Dual-role Port, version 3.16

Configuration Mode

Firmware Base Image

Change File || 1ps65087_updated_frmware bin |

Firmware Version: 707.10.01
Application Configuration Available: 0x800
Application Configuration Used: 0x223

System Settings

Customer Version XD
0x0 3]ox
Device Initialization Chain
Number of Connected Devices: Share Settings Across All Channels: [
Device Ports Addressing
_ 12C_ADDR Portt 121 0x20
Device 1 Portt (0x0)
0 (R1/R2 =0.00-0.18) - Portt 122 0x38

Figure 2-8. Display of an Updated Configuration image Image
3. (Optional) Make any necessary changes to the configuration settings.
4. Save both the binary file and project (including new binary image) using the Save Binary under the Binary
menu, and Save Project under the Project menu.

The new low-region and full-flash images are now available to be flashed onto the TPS659xx device.
2.6 Changing the adapter settings to connect to the device

Click the Adapter menu and then select Configure 12C/SPI Adapter Settings. In the new window, follow the
instructions to specify which adapter is to be used.

1. Specify the appropriate adapter
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[H USB to 12C/SPI A... ? X

Configuration:

www.ti.com

USB to I2C/SPI Adapter:  |FTDI A
Test Only:
[2C Address: 0x20 A

Sweep I2C address range for response

Test I12C Read (Mode Register 0x3). | APP

Test SPI Read (Offset 0). | Success

OK Cancel

Figure 2-9. USB to 12C/SPI Adapter Configuration Window

2. Enter the I12C Address, if known, to test 12C read, else click Sweep 12C address range for response. When
successful, one or more addresses will pop-up

(Using adapter: FTDI)

| Start |

12C Address Sweep read on the
following addresses:

0x20
0x24

Figure 2-10. Sample 12C Address Sweep Window
3. Click Test 12C HI Read to try reading back from the Mode Register. This will read back ‘APP’ if the
configuration is correct
. (Optional) Click Test SPI Read to ensure SPI communication to the device is successful. This option may not
be visible when some projects are selected
5. Click OK when finished configuring
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2.7 Importing Configuration Settings from a TPS659xx

The Application Customization Tool is capable of loading configuration image settings from a TPS659xx at run
time over a USB-to-12C adapter. This function can be useful if the user wants to take configuration image
settings from a current device and port (or transfer) it over to this tool.

To perform the import function, use the following steps:

1. Load or start a project for the TPS659xx device being used.

2. Click the Device menu and then select Import Settings from Device.

3. Specify the appropriate adapter, 12C address, and Device X, Port X to place the settings.
4

. (Optional) Click the Test Read (Mode Register 0x3): button to ensure proper device connection. When read
back, this should read ‘APP’.

CH Import Con...  ? X
USB to |12C Adapter:  |FTDI -
12C Address: 0x20 =

Test Read (Mode Register 0x3) | APP

Import Settings To:

@ Global Device Settings Tab

(O oevice 1, porto
O Device 1, port 1

OK Cancel

Figure 2-11. Import Device Settings Window

5. Click the OK button. If successful, a window is displayed which indicates a successful import of device
settings.

| | Import From Device

0 Successful Import from Device to: Global Device Settings
\ Tab
|

Figure 2-12. Successful Device Settings Import

The configuration settings from the device are now viewable in the Port X Settings tab that was selected. The
full or low-region binary file can now be saved, which can be flashed onto the TPS659xx device using the
Application Customization tool. The modified project (.pjt) file can also be saved, which contains the updated
configuration.

2.8 Exporting project configuration settings as a JSON file
The application allows the user to export the project settings of the device ports, onto a JSON file

1. Click the Project menu and then select Load Project or New Project. The next window displayed allows the
user to browse, select, and open a configuration project file (.pjt) with the desired registers and fields.
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2. Once the project file is loaded and necessary changes are made to the settings, click Export Settings as
JSON under the Project menu. The next window displayed allows the user to browse and select the file
directory where the JSON file will be saved

B ' Save Pro... ? X

Save Project Data
Project Data save file name

Change File | (none)

0%

OK Cancel

Figure 2-13. Save Project Data
3. Click OK to export the current project settings
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2.9 Loading Configuration Image Onto a TPS659xx

The loading configuration image functionality allows the user to automatically create a full-flash image and load it
onto a TPS659xx device over the serial peripheral interface (SPI). After the desired device configuration settings
have been changed within a project file, use the following steps to load the configuration image:

1. Click the Binary menu and then select Flash from current project.
2. Specify the appropriate adapter.

3. (Optional) Click the Read Current Region Offsets button to automatically obtain correct offsets.
CH Flash Fir... ? X

Flash Project to Device (SPI)

USB to SPIAdapter:  |[FTDI -
Read Current Region Offsets:

Region 0 : 0x2000 =

Region 1 - 0x20000 =

canee

Figure 2-14. Load Application Configuration image Window
4. Click OK. At this time, the tool will erase the flash, write the flash, and then verify the flash. If successful, a
window is displayed which indicates a successful SPI Flash.

Flash Project to Device (SPI)

o SPI Flash to Device successful
|

REGoN 1° OX20000 =
OK Cancel

Figure 2-15. Successful Flash Update
5. Power cycle the TPS659xx device so new configuration image is loaded.
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2.10 Loading Configuration Image onto a TPS659xx device's RAM

The loading configuration image onto a TPS659xx RAM only functionality allows the user to load a full device
configuration onto the RAM of a TPS659xx device without updating the external non-volatile memory. After the
desired device configuration settings have been changed within a project file, use the following steps to load the

configuration image onto the RAM.

1. Click the Device menu and then select Exporting Settings to Device RAM.
2. Specify the appropriate adapter.

3. (Optional) Click the (Mode Register 0x3): button to ensure proper device connection. When read back, this

should read ‘APP’.

Figure 2-16. Load Application Configuration image to RAM Window

Write config to...

Configuration:

USB to 12C Adapter: FTDI

Device 12C Port: 12C1
Test Only:

12C Address: 0x20

Test Read (Mode Register 0x3):

oK

APP

Cancel

[

4. Click the OK button. If successful, a window is displayed which indicates a successful import of device

settings.

Export to D.. X

0 Successful Export
|

Figure 2-17. Successful Flash Export
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2.11 Using the Debug Mode

With the Application Customization tool, the user can read and edit from registers during run-time while
connected to the device through the adapter. The user can also take snapshots of all of the registers by entering
the Debug mode with these steps:

1. Load or start a project for the TPS659xx device being used.

2. ltis assumed that the adapter has already been selected as mentioned in the previous section

3. Click the Debug menu and then select Debug Mode.

4. Verify that the tool has successfully connected to the device when the connection status in the top right
corner says ‘connected’ and is highlighted in green with the connection method listed IN Figure 2-18.

5. (Optional) To view the bit ranges for each field, select Show Bitfield Ranges under the Settings tab. Similarly,
to view the bit values for each field, select Show Raw Field Values also under the Settings tab.

Application Customization Tool — O X
Settings Debug Documents Help
General Settings Device 1, port 0 Device 1, port 1
Debug Mode Poliing
FTDI, 0x20 (12C1)
|

Figure 2-18. Sample Connection Status and Method in Debug Mode

6. (Optional) To view the bit ranges for each field, select Show Bitfield Ranges under the Settings tab. Similarly,
to view the bit values for each field, select Show Raw Field Values also under the Settings tab.
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While in Debug Mode, the user is capable of actively writing to registers in the Configuration Registers tab,
reading the current status of registers in Debug Registers, or sending any unique 4CC register commands in the
Commands tab, loading, saving, or executing customized script in the scripting tab.

[ Application Customization Tool — O X
Settings Debug Documenis Help
General Seftings Device 1, port 0 Device 1, port 1
Configuration Registers Debug Registers Commands Scripting
Debug Mode Poliing
FTDI, 0x20 (12C1)
_________________________________________________________________________________________|

Figure 2-19. Sample Debug Mode tabs While Connected

When the Polling is shown on the top right side in Figure 2-19, the tool automatically reads data of the currently
displayed register every several seconds. When clicked, Polling changes to Manual, the tool allows user to
manually trigger read, write, or clear operations as introduced in Section 2.11.2,

[l Application Customization Tool = O X
Settings Debug Documents Help
General Settings Device 1, port 0 Device 1, port 1
Configuration Registers Debug Registers Commands Scripting
Debug Mode Manual
FTDI, 0x20 (12C1)
_________________________________________________________________________________________|

Figure 2-20. Sample Debug Mode Tabs With Manual Command

The user is also able to take a snapshot of all of the registers, which is highlighted in Section 2.11.3.

Note

To exit Debug Mode and return back to the Application Customization Mode, click on the Debug
Mode, under the Debug menu.
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2.11.1 Reading and Writing Registers Not Shown

With templates like the “Standard” template, some registers are not displayed to the user through the
Configuration Registers, Debug Registers, or Commands tab. In order to read or write to these other registers,
use these following steps:

1. In Debug Mode and connected to a running device, enter the Commands tab.

B Application Customization Tool — O X

Settings Debug Documents Help
General Seftings Device 1, port 0 Device 1, port 1
Configuration Registers Debug Registers Commands Scripting

Debug Mode Manual
FTDI, 0x20 (12C1)

PD State Machine Trace o
Host I/F Firmware Update
Raw Regisier Read

Raw Register Write
Deadbattery Flag Clear
Abort

Warm Reboot

Cold Reboot

PD Hard Reset

Cable Reset

Get Sink Capabilities

Get Source Capabilities
Send Source Capabilities
Send Request Data Obje
Swap to Sink

Swap to Source

Swap to DFP

Swap to UFP

Swap VConn Provider
System Ready to Sink Po
System Ready Reset
Enter Alternate Mode

Exit Alternate Mode
Autonegotiate Sink

Start Alternate Mode Disc
Enable GPIO as Input
Enable GPIO as Output
Set GPIO High

Set GPIO Low

Send VDM Packet

Patch Query

ADC Read

Get Source Capabilities E
Send Alert

Get Status

Get Battery Status

Get Battery Capability
Get Manufacturer Info
Lock or Unlock Reserved
Read From Device Memo
Write to Device Memory W

< >

Download

Figure 2-21. Command Tab Window Successfully Entered
2. Select the Raw Register Read to read a register, or Raw Register Write to write to a register.
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[l Application Customization Tool —

Seftings Debug Documents Help

General Settings
Configuration Registers

Debug Mode

Device 1, port 0
Debug Registers

Device 1, port 1
Commands

Scripting

Manual

FTDI, 0x20 (12C1)

PD State Machine Trace

Raw Register Read (Read )

Host I/F Firmware Update ~

Raw Register Read Input:

Raw Register Write
Deadbattery Flag Clear Field Value

Abort

Warm Reboot Register Address ox0

Cold Reboot
PD Hard Reset

Read Length 64

Cable Reset

Get Sink Capabilities

Get Source Capabilities
Send Source Capabilities
Send Request Data Obje
Swap to Sink

Swap to Source

Swap to DFP

Swap to UFP

Swap VConn Provider
System Ready to Sink Po
System Ready Reset
Enter Alternate Mode
Exit Alternate Mode
Autonegotiate Sink

Start Alternate Mode Disc
Enable GPIO as Input
Enable GPIO as Output
Set GPIO High

Set GPIO Low

Send VDM Packet

Patch Query

ADC Read

Get Source Capabilties E
Send Alert

Get Status

Get Battery Status

Get Battery Capability
Get Manufacturer Info
Lock or Unlock Reserved
Read From Device Memo
Write to Device Memory W

Execute Read Clear Output

< >

Figure 2-22. Example Raw Register Read Window
3. Enter in the desired register to read or write in hex.
(Optional) If writing to the register, enter the desired data in hex.

&

5. Click Execute Read to return the read register values or Execute Write to write the data to the register. If

successful, the prompt will return Successful Read or Successful Write.
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[l Application Customization Tool — O X
Settings Debug Documents Help
General Settings Device 1, port 0 Device 1, port 1
Configuration Registers Debug Registers Commands Scripting
Debug Mode Manual

FTDI, 0x20 (12C1)

PD State Machine Trace Raw Register Read (Read )
Host I/F Firmware Update
Raw Register Read Input:
Raw Register Write
Deadbattery Flag Clear Field Value
Abort
Warm Reboot Register Address Ox2d

Cold Reboot -
PD Hard Reset Read Length 64 =
Cable Reset

Get Sink Capabilities

Get Source Capabilities
Send Source Capabilities
Send Request Data Obje
Swap to Sink

Swap to Source

Swap to DFP Execute Status:
Swap to UFP

Swap VConn Provider
System Ready to Sink Po
System Ready Reset Qutput:
Enter Alternate Mode
Exit Alternate Mode Field value
Autonegotiate Sink
Start Alternate Mode Disc Data 0x22000000a200000418
Enable GPIO as Input
Enable GPIO as Output

Set GPIO High

Set GPIO Low

Send VDM Packet

Patch Query

ADC Read

Get Source Capabilties E
Send Alert

Get Status

Get Battery Status

Get Battery Capability

Get Manufacturer Info

Lock or Unlock Reserved
Read From Device Memo
Write to Device Memory W

< >

Execute Read Clear Output

Successful read

Figure 2-23. Example of Successful Raw Register Read
6. (Optional) Click Clear Output to read or write another register and repeat at Step 3.
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2.11.2 Loading, Saving, and Executing Script Not Shown

In Section 2.11.1, every command is described, if several commands are frequently used together, they can be
configured in the script tab, by using the following steps:

1. In Debug Mode and connected to a running device, enter the script tab.

B Application Customization Tool — O X
Seftings Debug Documents Help
General Settings Device 1, port 0

Device 1, port 1
Configuration Registers

Debug Registers Commands Scripting

- comnected
Debug Mode

FTDI, 0x20 (12C1)
|

Polling

Scripting Interface

Load Script Save Script Execute Script

Figure 2-24. Successfully Entered the Script Tab Window
2. Click “+” in the center of the window, and add a new scripting task.
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[l Add New Scripting Ta...  ? X

New Task:

New Task: |Raw Register Read -

Raw Register Write

Deadbattery Flag Clear

Abort

Warm Reboot

Cold Reboot v

cancel

Figure 2-25. Example of Adding a New Script Task
3. Click the OK button to add the specific new task.
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[l Application Customization Tool

Seftings Debug Documents Help

Configuration Registers Debug Registers

Debug Mode

Scripting Interface

General Settings Device 1, port 0 Device 1, port 1

Scripting

Manual

Load Script Save Script

FTDI, 0x20 (12C1)

Raw Register Read

Raw Register Read (Read )
Input:

Field
Register Address

Read Length

Value

Ox2d

Raw Register Write

Figure 2-26. Successfully Adding a New Script Task
Enter the desired register to read or write in hex.
(Optional) If writing to the register, enter the desired data in hex.
If more tasks are required, repeat step 2 to step 4, otherwise skip this step.
Click Execute Script to execute the added tasks. If successful, a window is displayed which indicates the

No g s

executing result.

8. Click Save Script to save the current commands for future use, and click Load Script to load a script that was

saved.
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[l Script Execution ? X

calling function: Raw Register Read
input value: 0x402d
Input Arguments
Register Address  0x2d
Read Length 64
execute status: Successful read
return value: 0x22000000a200000418
Data
Data 0x22000000a200000418

Figure 2-27. Script Execution Result
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2.11.3 Taking a Snapshot
A snapshot of the current status of all of the registers can be taken using the following steps:

1. In Debug Mode, click the Debug menu and select Take Snapshot.
2. Select the appropriate location and name to save the snapshot by selecting Change File.

[l save Snapshot ? X

Save Snapshot

Snapshot save file name

Change File C:fUsers/a0223987/Desktopitest_snapshot.zip

0%

OK Cancel

Figure 2-28. Save Snapshot Window
3. Click the OK button.

When the progress bar hits 100%, the tool will save a .zip file at the desire location. The zip file contains text
documents containing all of the Configuration and Debug Register values in words for each port, similar to what
Figure 2-29 shows.

BB Device 1, port 0 Configuration Registers.txt - Notepad

File Edit Format View Help
Customer Use (@x6)
Customer Use
Customer Use Word 1 ox0
Customer Use Word 2 ox0

Interrupt Mask for I2C1 (©x16)
Interrupt Event for I2C1
Interrupt Event for I2C1

Soft Reset False
Hard Reset False
Cable Reset Event False
Plug Insert or Removal True
PR Swap Complete False
DR Swap Complete False
FR Swap Complete False
RDO Received from Sink False
Built-In Self Test False
Overcurrent Event False
Attention Received False v

Figure 2-29. Sample Snapshot Text Output

2.12 Miscellaneous Features

When modifying fields, the user may find some ports and registers highlighted in red. This consistency checker
will flag any settings that will not work together.
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In the following example, using the 88 advanced template project, PP2 is originally mapped to VBUS2. When
this is changed to VBUS1, Device 1, Port 1 will light up.

[l Application Customization Tool — O X

Project Binary Device Settings Debug Documents Help
General Settings Device 1, port 0 Device 1, port 1

TPS65988_rom1p6_DRP_Advanced_v3_16.tpl

Configuration Mode
TPS65988 EVM, version 3.16

Customer Use Global System Configuration ( 0x27 ) o~
Interrupt Mask for 12C1
Interrupt Mask for 12C2
Global System Configural

Port Configuration
Port Control Field Value
Transmit Source Capabili
Transmit Sink Capabilitie PP Cable 1 Switch Config |F‘F‘ Cable Switch as Output, Guaranteed 4.5-5 5V j
Autonegoliale Sink PP Cable 2 Switch Config |F‘F‘ Cable Switch as Outpul, Guaranteed 4 5-5 5V j
Alternate Mode Entry Que
PD3 Configuration Regist PP 1 Switch Conifig |F‘F‘ Switch as Source Only (Output) j
Event Delay
Transmit Identity Data Ot PP 2 Switch Config |F‘F‘ Switch as Source Only (Output) j
User Alternate Mode Con
Display Port Capabilities PP 3 Switch Config |F‘F‘ Switch as Sink Only (Input) j
Intel VID Config Register
Tevets Instromentts ID Cc PP 4 Switch Config |F‘F‘ Switch as Sink Only (Input) j
MIPI VID Configuration 57 Emulation Mode |:|
110 Config
App configuration Registe PP1 Switch to VBUS Map |VBUS 1 j
App Config Binary Data Ir
/2C Master Configuration | [PP2 Swih o VBUS Map ., -
HW conirol Reqister

PP3 Switch to VBUS Map |VBUS 1 -

< > I I v

Figure 2-30. Editing the VBUS Mapping

Following the trail of red, the user will see that the PDOs of the Transmit Source Capabilities are red with a

question mark symbol (?) next to the field names. When this symbol is selected, the following window will explain

the inconsistencies. From here, the user may decide how to rectify the problem under the Corrective Actions
section.

SLVUB60C — JUNE 2018 — REVISED SEPTEMBER 2020 TPS659xx Application Customization Tool
Submit Document Feedback
Copyright © 2020 Texas Instruments Incorporated

33


http://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVUB60C&partnum=

13 TEXAS

Using the TPS659xx Application Customization Tool www.ti.com
- i
B! n Tool — (| A
|
General Settings Device 1, port 0 Device 1, port 1 .
[l Consistency Ch...
Consistency check failed while attempting to set v3_16.tpl
= field: Switch Source N
Configuration Mode in register: Transmit Source Capabilities (0x32)
Wamning Message: |
I (g Transmit Source Gapabiliies PDO switch source | IR
to PP2 for this port (port 1) requires that this switch be
mapped to VBUS 2. Currently it is mapped to: VBUS 1. [
Customer Use e 9 A
Interrupt Mask for [2C1
Interrupt Mask for 12C2 |
Port Configuration Source PDO 1
Port Control
Fiel
Transmit Sink Capabilitie
Autonegofiate Sink
Alternate Mode Entry Que 2 Corrective Actions
PD3 Configuration Regisi
Transmit Igenl\ty Dalagot Please select one of the following corrective actions: [
User Alternate Mode Con Maximum Current Change Conflicting Setting(s) = |
Display Port Capabilities |
Intel VID Config Register Voltage |
Texas Instruments VID Cc
MIPI VID Configuration peak Current PP2 Switch to VBUS Map: [VBUS2  ~
App configuration Registe
12G Master Configuration HihunkedExended Mg
Debug Control Register USB Capable
Tx Manufacturer Info SOF
Tx Source Capabilities Ex USB Suspend Supported
Tx Manufacturer Info SOF Supply Type
< > v [

Figure 2-31. Consistency Check Information Box

The following explains the options under Correction Actions:

Change Conflict Setting(s) — This will automatically fix the inconsistency displayed below the action as
explained in the warning message

Ignore — This will ignore the warning message and continue to highlight the field in red.
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3 Using the Aardvark®
3.1 Software and Driver Installation

As discussed in Section 1.3, the Aardvark driver and associated software are not included in the bundled
installer. Use the following steps to install the software and driver:

1. Go to the Total Phase USB Drivers website (https://www.totalphase.com/products/usb-drivers-windows/) to
download the Aardvark driver.

2. Click the USB Drivers — Windows v2.15 to download the software and fill out requested registration
information if an account has not been created.

3. Install the Aardvark drivers using the .exe which is downloaded from the Total Phase website by following
these steps.

a. Extract the .zip file to obtain the TotalPhaseUSB-v2.12.exe file.
b. In Windows 7, right click on the .exe file and select Run as Administrator from the menu.
c. Follow the instructions in the installer window to complete the installation.

4. Go to the Total Phase Aardvark Software site (https://www.totalphase.com/products/aardvark-software-api/)
to download the appropriate Aardvark API Software.

5. Extract the files from the downloaded zip file and search for the python folder. Place aardvark.dll and
aardvark_py.py files into the Configuration Tool Python scripts folder ( C: \Program Files\Texas
Instruments\TPS659xx Application Customization 3.07\tps659xx-app-customizer\gui
\device if ).

Note

The rest of the files are not required for Aardvark to function.
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3.2 Connecting Aardvark® to TPS659xx-EVM
3.2.1 Direct Connection

The Aardvark connector has an I12C line that must be physically connected to the 12C1 of the TPS659xx device.
Refer to the Aardvark User’s Guide (https://www.totalphase.com/support/articles/200468316) for the pin
connections and descriptions of the Aardvark connector. In this section, this guide will discuss how to connect
the Aardvark to a TPS65988-EVM.

Figure 3-1 is from the design files of the TPS65988-EVM and shows the pin-out of the J3 connector for I12C (pins
15, 17, 19), the J3 connector for SPI (not discussed in the document) and an alternate ground (GND) pin. Figure
3-1 also shows the position of the three 12C lines required on the Total Phase Aardvark adapter: serial clock
(SCL), serial data (SDA), and ground (GND).

e e 310 ST ew™ S
V3 5 B
< DNP 0 DNP 2C2 RaZ
b DNP ; o ?3 DNP 12C2 SOA
P8 UsE P DNP 210 9 DNP 12C2_SCL
¢ FE_USBN DHP o DNP ADCINZ
¢ sPak T BE 135 o 1 DNP ADCIN1
2C1_RGZ R0 oo DNP PE_PP_EXT_ENABLE
2C1_5CL e G I DNP . SWD_DATA__
{_2ci soa e e 2 DNP DNP D0 3va
¢ re ol I e = +—< SWOCLE )
FE_Cc2 W o o DNP
< =
SSWIIIZ22-G-DVS =
GRD
FE_VBLUS
R151
100k
R152
100k
GID
74
1 2 GMND
g:; 2 5 3 DNP L
S R ST &
g:g = O DNPyes P ISENSE VOUT.
ohp 13 1210 R187 e
15 |5 18 e DL
3:3 17 g 18 0 '?NPR'IN - = E>
18 |~ ~ [ 20 F -
g MNPer = 19 97 % DNP S
0 WLEEEE 24 ——
RITE

S5W-112-22-G-D-VS 100k

R1TT
100k

Figure 3-1. Texas Instruments TPS65988 Booster Pack J3 and J4 Pin Connections for I12C and SPI
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3.2.2 Aardvark® Using BoosterPack™ to Aardvark® Adapter

The Aardvark can also be connected to the standard 10-pin male header connection on the BoosterPack EVM.
This feature offers the ability to directly connect the Aardvark connector.

£12¢ scL2 |2L:’ ScL2 DNP Aardvark Connector
F 12C SDA2
——————— DNP 10
12C1 _SCL | R256,,, 0 1 e 2
12C1_SDA ‘ R257,.°0 3 e o 4
F_SPI_MISO R258,.. 0 5 1le @ 6
F _SPI CLK R259,.. 0 7 e o 8 R260,,, 0 F SPI MOSI
F SPI CSZ R261,°" 0 g 10 o
WA L I
R262
0
GND

Figure 3-2. Aardvark® 10-Pin Header Connection on TPS65988-EVM
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