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2 About This User’s Guide

2.1 Introduction

The Fusion Digital Power Designer is a GUI tool that supports the evaluation and development of power supply
solutions based on Texas Instruments’ UCD3xxx and UCD9xxx family of digital power controllers.

This User Guide specifically addresses the following Texas Instrument controllers geared towards Isolated Power
applications:

e UCD3138
e UCD3138064
e UCD3138A64

This tool is available for free download here: http://www.ti.com/fusion-qui.

There are a number of tools available upon installation. This user guide will focus on describing the functions of
two important tools namely, the Fusion Digital Power Designer (Designer GUI) and the Device GUI. These two
essential GUIs, in addition to providing key functionality, serve as a launch-pad to many of the other tools
provided.

2.2 The Fusion Digital Power Designer (Designer GUI)

The Fusion Digital Power Designer or Designer GUI, essentially emulates a Host in a PMBUS-based power supply
system (pmbus.org). If PMBUS commands are implemented in the firmware of the device under test, then the
Designer GUI aids in establishing communication and delivering the supported PMBUS functions (such as
telemetry etc). Additionally, when used in conjunction with TI-provided reference firmware, the Designer GUI
provides certain additional capabilities related to optimizing the power supply such as adjusting loop compensation
etc. Currently Tl provides reference firmware for the 4 isolated power topologies listed in table below, which are
supported by the Designer GUI and can be used in conjunction with associated EVMs available for purchase from
www.ti.com:

Power Supply Topology EVM Part #

Power Factor Correction UCD3138PFCEVM-026
Phase Shifted Full Bridge UCD3138PSFBEVM-027
Half-Bridge Resonant LLC UCD3138LLCEVM-028
Hard Switching Full Bridge UCD3138HSFBEVM-029

2.3 The Device GUI or Engineering GUI

The Device GUI or Engineering GUI, is a launch-pad for several invaluable device-related tools that are necessary
for working with the UCD3138 (064, A64) devices and developing successful firmware. These tools allow the
designer to execute critical tasks associated with the devices during the development phase such as switching
between ROM mode and Program Flash mode, downloading firmware, debugging, investigating the contents of
registers etc.

A PMBUS-based hardware interface, which allows communication between the GUI tool and the UCD3138 (064,
A64) devices, is available from Texas Instruments (part #: USB-to-GPIO, http://www.ti.com/tool/usb-to-gpio ). One
unit of this interface adaptor is provided with the abovementioned EVMs, but the adaptor is available for stand-
alone purchase, for use with other UCD3138 (064, A64) EVMs available from Texas Instruments that are not
provided with one:

EVM Part # Description
UCD3138CC64EVM-030 Control card featuring UCD3138RGC
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Open Loop Evaluation board for

UCD31380L64EVM-031 UCD3138RGC

UCD31380L40EVM-032 Open Loop Evaluation board for

UCD3138RHA
UCD3138064EVM-166 Control card featuring UCD3138064RGC
UCD3138A64CEVM-660 Control card featuring UCD3138A64PFC

The reference firmware, EVMs, GUI and interface adaptor constitute a complete and powerful development
system that is available for designers to successfully develop power supplies based on UCD3138 (064, A64).

2.4 Conventions

Any hexadecimal number will be prefixed by Ox. For example, OXFF. Any other number should be assumed to be
decimal.

2.5 User Interface Terminology & Tips

Checkbox Yin |:| Youk Touk Temp
User can select any number of boxes.

Radio Button

) ) (®Mone (JLow () High
User can only select one of the circles at a time. For example,
clicking “High” will deselect “None.”
Spin Edit 0,880 =]

Used for numeric entry. User can type in a number directly or
click the up and down arrows to increment or decrement the
number. The up/down usually changes the last decimal place
(adding or subtracting 0.001 in this example).

Widget
A generic term used to describe a user interface component such
as a button or checkbox.

Disabled (Grayed Out)

User cannot edit the widget. This is usually because the GUI has
determined that a particular item is a “don’t care” or does not
make sense given the setting of some other widget or PMBus
command.

2.6 Terminology
‘Designer GUI’ or ‘GUI’ — refers to Fusion Digital Power Designer GUI (main tool), described above

‘Device GUI’ or ‘Engineering GUI’ — refers to UCD3xxx Device GUI that delivers device-related functions
indispensable for development purposes

2.7 Additional Technical Support

For additional questions or clarifications please take advantage of TI's E2E community:
http://e2e.ti.com/support/power_management/digital power/default.aspx

Alternately, please contact your Texas Instruments local representative.
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3 Getting Started

3.1 PC Requirements
The GUI requires the following:

e A PC running Windows XP/Windows 7
e Microsoft.NET Framework version 4.0

Microsoft.NET is the runtime application framework that the GUI uses. The GUI’s installer will ensure version 4.0
of .NET is installed, and install if necessary.

3.2 USB Adapter

As mentioned earlier, the EVM is attached to the PC through a Texas Instruments serial bus adapter, part number
USB-to-GPIO'. The user should have received this adapter with certain EVMs, but is also orderable stand-alone.
The serial adapter must be running firmware v. 1.0.5 or higher. If the adapter’s firmware does not meet this
requirement, a warning message will appear when the GUI first starts. The GUI can be run in “Offline mode”
without the serial bus adapter, which allows the user to edit an existing device configuration or experiment with a
default “virtual device.”

3.3 Download & Installation

The latest public production versions can be found at http://www.ti.com/tool/fusion_digital_power_designer. In
addition to what is found at that address, your Tl representative may provide you with more recent releases that
are not available from the website mentioned.

If you would like to be added to our release mailing list for Isolated GUI builds send an email to: iso-fusion-gui-
releases.owner@list.ti.com.

Download the ZIP file to your hard drive. You do not need to unzip the ZIP: you can launch the installer from within
WinZip or similar ZIP utility.

The following figure displays some extra tools you can create shortcuts for in addition to the main Fusion Digital
Power Designer GUI.

ﬁl Setup - Texas Instruments Fusion Digital Power Designer

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Texas
Instruments Fusion Digital Power Designer, then dick Next.

| Create a desktop icon 4

| Create a Quick Launch icon L
Other desktop shortcuts

| Fusion Design Offline

| 5MBus SAA Debug Tool

m

| UCD3xxx Device GUL
Additional Tasks:

| Add application directory to your system PATH

! | < Back |[ Mext = ]l Cancel |I
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3.4 Upgrading the GUI

When upgrading to a new release of the GUI, there is no need to un-install the current installed version first. In
fact, doing so will remove your program preferences, and is not recommended. The GUI installer will take care of
updating all necessary files. The program preferences will not be modified by the installer.

3.5 Multiple Installations of the GUI

You can install different versions of the GUI on same the PC. Because the preferences are stored within the
program folder as described in Section 6.1.1.1, each version of the GUI installed on your PC will have its own set
of preferences.

When you install a second copy of the GUI, you need to ensure the name of the folder for the additional copy is

named differently from the default folder name, “Texas Instruments Fusion Digital Power Designer.” The easiest
way to do this is to append something descriptive to the folder name. For example, in the following example “ —

Beta” was appended to the installation folder pathname:

{ie.Setup - Texas Instruments Fusion Digital Power Designer,

Select Destination Location
‘where should Texas Instruments Fusion Digital Power Designer be installed?

Setup will install Texas Instruments Fusion Digital Power Designer into the
fallowing folder.

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

F\IeS\Texas Instruments Fusion Digital Power Designer - Beta |

Atbleast 19.7 MB of free disk space is required.

[ <Back || Mext: |[ Cancel ]

You will also need to rename the Start Menu folder that gets created. Again, “ — Beta” has been appended to the
default:

{5 Setup - Texas Instruments Fusion Digital Power, Designer,

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 Mext. If you would like to select a different folder, click Browse.

Texas Instruments Fusion Digital Power Designer - Beta

[[] Don't create a Start Menu foldsr

¢Back || Nest> |[ Cancel
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Finally, you'll need to decide whether you want to install desktop or quick launch shortcuts for this version of the
GUI. These shortcuts will overwrite any existing shortcuts. In the “beta” example used here, it is probably best to
skip the creation of shortcuts:

il Setup - Texas Instruments Fusion Digital Power Designer

Select Additional Tasgks "
“Wwhich additional tasks should be performed? e

Select the additional tasks you would like Setup ta perfarm whils installing Texas
Instruments Fusion Digital Power Designer, then click Mext

Additional icons:

[] Create a desktop icon

[ < Back ” Meut » ][ Cancel ]

Using this technique, you'll be able to launch either version of the GUI from the Start Menu:

% windows Update
a Internet Explorer
B3 Command Prompt

fﬁ; Programs Accessories 3
L.5 Dacuments 3 Administrative Tools »
G‘ Settings 3 Texas Inskruments Fusion Digital Power Designer 3
,.) Search 3 Texas Instruments Fusion Digital Power Desigrer - Beta | »
@) Help and Suppart Skartup »
= Run... Micrasoft OFfice 3

Moved 3

l_] Log OFf rmmuegel...
B Turn OFf Computer...

i start E2EO

4 Fusion Digital Power Designer (Designer GUI)

4.1 Starting the GUI

The previous form in the installer controls whether GUI “shortcuts” are added to the desktop and quick launch
area. The quick launch area is the area next to the Start menu which contains shortcuts to commonly used
applications.

Py —— € 9 -

1y Start > UI:' Quick Launch Shortcut

Chapter 4 — Fusion Digital Power Designer (Designer GUI)
Page 10 of 95



Fusion Digital Power Designer GUI (ver.2.0.13) for Isolated Power

I3 TEXAS SLUAB76A - Jan 2015
INSTRUMENTS

,lj Startup

ﬁ Texas Instruments Fusion Digital Power Designer Jj Device GUIs
Jj Special ¥
I Tools 3

@) Docurmentation & Help Center

-

,lj Texas Instruments Fusion Digital Power ManuFacturing Tool — #
9] TI-COMM For windaws v
) ThE270 web >
,lj \ebEx k E.;:f‘] Fusion Digikal Power Designer
I winzip b
Adobe Reader 9

& Internet Explorer

@ Fusion Digital Power Designer Offline Mode
] License Agreement

Texas Instruments Home Page

ﬁ' ninstall

L""fﬁ] Cutlook Express
£od PowerDVD D

Figure 1 - Accessing Designer GUI from Start Menu

When you launch the GUI, it attempts to find a supported device attached to the PMBus. The following sequence
is followed:

1. The GUI looks for an attached USB serial bus adapter. If it is not found you will see the following figure:

i3 TEXAS INSTRUMENTS

rUslon Digie) Poywer Daglgnar

Version 1.0.0.27650 [2011-10-27]

No USB Adapter Found!

A Texas Instruments USB serial bus adapter does not appear to be connected to your PC. Please check
your connection. You should see a green light on the adapter when it is attached to the PC.

| Retry | | AdapterMode... | | Offline Mode | | ExitProgram |

Figure 2 - No USB Adapter Found

2. The GUI sends SMBus commands to the “broadcast” address 11 telling any devices that are in ROM
mode to execute their program (go to flash mode). While this is not necessary for production devices, it
may be necessary for in-development products that are set to boot to ROM mode.

3. The GUI scans addresses 1 through 127 for an attached device. It does this by reading a special
manufacturer command, DEVICE_ID, on each address. This parameter contains information about the
device, including part number and firmware version. Address 12 is skipped because this is reserved for
use in the SMBus Alert Response Protocol. After this command has been read then the SETUP_ID is
analyzed. If the SETUP_ID is not recognized due to being part of new firmware, for example, then there
are some steps that can be taken to still allow for communication with the GUI. See “Section 6.1.1.1
SETUP_ID in firmware is not recognized by the GUI”.

4. While the scanning process occurs, you will see a dialog box:

Chapter 4 — Fusion Digital Power Designer (Designer GUI)
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Fusilon Digle) Power [Dasignar
Version 1.0.0.27650 [2011-10-27]

Scanning for devices on the PMBus ...

Figure 3 - Device scanning

5. If a supported device cannot be found, you will see this error message:

Wi TEXAS INSTRUMENTS

Fusion gl Powar Daslenar
Version 1.0.0.27650 [2011-10-27]

Ho Devices Found!

Mo compatible PMBus devices were found. Please check that the serial cable end of your USB adapter is
attached to your device and power is supplied to your device.

Scanning Mode: DEVICE_ID and DEVICE_CODE scan

USBE Adapter Firmwrare Version: 1.0.10

Bus Speed:  Packet Error Checking: ALERT Pullup: 2.2k [v]
(100 kHz (%) Enabled CLOCK Pullup: 2.2ka  [v]
(/400 kHz () Disabled DATA Pullup: 2.2k [v]
Change Device Scanning Options | | Retry | | AdapterMode ... | | Offline Mode | | Exit Program

Figure 4 - No devices found

Double check your USB adapter connection and power to your device and click “Retry” to re-scan.

If the GUI is still unable to detect the device see the following troubleshooting tips in the Section “Connection
Troubleshooting Tips 4.2.4”.

If you expect the device not to be detected and are interested in working with the offline features for your device,
simply click “Offline Mode”. This allows you to use most of the GUI’'s features while not electrically connected to a
device. Offline Mode is described in more detail in Section 6.8.

4.2 Connecting to a Remote USB Adapter

The Fusion GUI supports connecting to a remote USB adapter on another PC running the Fusion GUI Adapter
Server.

Chapter 4 — Fusion Digital Power Designer (Designer GUI)
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The client computer, i.e. the one without the USB Adapter desired, needs to configure the scan process with the
IP, port, and password for the other PC. The computer with the desired USB Adapter will need to run a server that
is part of the Fusion GUI. The client will be discussed first and then the server.

4.2.1 Client configuration
The following are two ways to get to the client configuration. The first way is from the “Start” menu:

Click “Start>Texas Instruments Fusion Digital Power>Tools>USB Adapter Mode Selector” as shown in Figure 5.

| Tools -
¥ Address Scanner Tool
¥ Advanced Features Enable-Disable
¥ Decimal to Mantissa and Exponent |
W Device Configuration Import Tester
¥ Edit Device Scan Options
4 EEPROM File Compare Tool
¥ EEPROM File Tool
i Firmware & Configuration Downloz
# Firmware Download Toal
¥ Isolated GUI Bit Mask Generator
¥ PEC & SMBus to 12C Translation To
i Project File Cleanup Tool
4 Project File Cornpare Tool
i Script Runner
# SMBus & 12C & SAA Debug Tool

. Texas Instruments Fusion Digital Power
@) Documentation & Help Center
¥ Fusion Digital Power Designer

# Fusion Digital Power Designer Offlin ‘b UCD ATE Toal 3
] License Agreement ¥ UCD Device Debug Tool 3
L TeasInstruments Home Page ¥ UCD Flash Write & Device Refet Tes
1) Uninstal % uss Adapter Firmware D load T

. Device GUIs
| Special ¥ Use Adapter Mode Selector
. Tools (’(/ ¥ usB Adapter Server -

Figure 5 - USD Adapter Mode Selector from Start menu

The second way is after the initial startup scan fails, there will be an option to click “Adapter Mode ...” as shown in
Figure 6.

Chapter 4 — Fusion Digital Power Designer (Designer GUI)
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W3 TEXAS INSTRUMENTS

Fusion Digiel Powar Daglgnar
Version 1.0.0.27650 [2011-10-27]

No Devices Found!

No compatible PMBus devices were found. Please check that the serial cable end of your USB adapter is
attached to your device and power is supphed to your device.

Scanning Mode: DEVICE_ID and DEVICE_CODE scan
USB Adapter Firmware Version: 1.0.10

Bus Speed: Packet Error Checking: ALERT Pullup: 2.2kQ [»
100 kHz *) Enabled CLOCK Pullup: 2.2kQ v
*) 400 kHz Disabled DATA Pullup: 22ka  [v
i Change Device Scanning Options | Retry AdapterMode ... OfflineMode | | ExitProgram ‘

Figure 6 - Adapter Mode button from "No Devices Found!" screen

The default setting is to have the GUI use the local USB adapter. However to access the remote USB adapter the
user will select “Remote” as shown in the figure below. The host’s IP and Port will need to be specified (and
password if one is set). This information is automatically available in the Fusion GUI Server running as shown in

Figure 10 (a few figures below). After entering the server information click “Test Connection” as shown in Figure
7.
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3 USE I2C Adapter Local/Remote Mode Selection

— DOverview

N E

Al kools bundled with the Fusion Digital Power Designer can be configured to use a
|USB I2C adapter on a remoke PC. This is used by the Fusion development tzam to
debuq the GUI while it runs on a remote board, such as in one of our labs at Texas
Inskrurnents.

Customers and TIers can also use this special mode to connect to a remote adapker
on vour company LANSMWAN, In order bo connect to the remote adapter, yvou must
hawe Fusion Digital Power Designer installed on a PC attached to the adapter and
run a special adapter "server” tool, This tool can be found in Skart Menu-=Fusion
Digital Power Designer-=Tools- =USE Adapter Server.

The GUI can not connect to an adapter that is bevond wour firewall and vice versa.

Running the GUT in this way may also be slower than using remate desktop or other

remaoke PC viewing applications, as each I2C request rust travel to the remate PC

and back before the GUI can move onto the next I2C request, When run on a LAl
it iz Fairly speedy, When run over a slow Wal link or YPN, speed will be poor,

~— Mode Selection & Settings

() Lacal - use USE adapter(s) connected ka this PC

(*) Remate - use 1JSE adapter{s) connected ko another PC

Haost: 172.24,38.145
1P address or PC name
Port: a0a0
Password: [] shiaw

This is not a password to a user account on the PC; it is an
optional password defined at the time the server is started

l Tesk Connection ]*-—-_._

| Close ]

Figure 7 - Adapter Mode Selection

If you click “Test Connection” you will be able to test whether you are connected to the server and observe the
following figure indicating success. If unsuccessful, ensure you are connected to the internet and that the
information is entered correctly. Note: the GUI cannot connect to an adapter that is beyond your firewall and vice

versa.

Fusion Digital Power Designer ¥1.8.306.0

i ) Connection Test Success

Success, [ was able bo connect to the server,

| K ] l Copy Message ko Clipboard ]

Figure 8 - Remote Adapter Connection Test Success
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4.2.2 Remote Server Configuration

The server machine will need to run the “USB Adapter Server” to allow clients to connect. The USB Adapter
Server can be found in the Start>Texas Instruments Fusion Digital Power>Tools menu as shown in Figure 9.

, Tools -

¥ Address Scanner Tool
¥ Advanced Features Enable-Disable
¥ Decimal to Mantissa and Exponent (
¥ Device Configuration Import Tester
¥ Edit Device Scan Options
¥ EEPROM File Compare Tool
¥ EEPROM File Tool
¥ Firmware & Configuration Downloa
® Firmware Download Tool
# Isolated GUI Bit Mask Generator
¥ PEC & SMBus to I2C Translation Toc
+*p Project File Cleanup Tool
+*p Project File Compare Tool

. Texas Instruments Fusion Digital Power # Script Runner

@) Documentation & Help Center '@ SMBus 8 12C & 5A4 Debug Tool

¥ Fusion Digital Power Designer ¥ UCD ATE Tool

¥ Fusion Digital Power Designer Offlin .
] License Agreement ¥ UCD Device Debug Tool

|| Tesas Instruments Home Page ¥ UCD Flash Write & Device Reset Tesi

5 Uninstall @ USE Adapter Firmware Downlghd Te
. Device GUIs

) ¥ Use Adapter Mode Selector,
. Special L
. Tools f’é’ 8 Use Adapter Server ol -

Figure 9 - USB Adapter Server from Start menu

m

The USB Adapter Server shows its IP Address that the client will need to use. Also, in order for clients to connect
to the server the user must click the “Start Server” button.

Chapter 4 — Fusion Digital Power Designer (Designer GUI)
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&3 TIUSB 12C Adapter Server |

This tool lets a remote GUI connect to and use your TI USB-based 12C adapter. You will not be able to launch other Fusion tools on this local PC while
this tool is running. To run a remote GUI against this adapter server, configure to use the server using the Adapter Preferences tool,

TCP Port: 2090 @ Your IP Address (Server): 172.24.38.145 Cand invite via EMail ]

Password: [] show Last Client IP: Mot Connected [

(not required; can be empty)

Copy Invite to Clipboard ]

Total # SAA Requests: i

Log: Detailed Logging

Timestamp Message |
16:28:49.760  Server started, listening for connections on port 8090

16:28:53.901  Server stopped

16:29:29.274  Server started, listening for connections on port 8090

16:29:55,.811  Server stopped

[ PauseLog ] [ Copy Log ] [ Clear Log ] b StartSEr'.rerE

Figure 10 - Remote Adapter Server

If the user clicks “Send Invite via E-Mail”, a prefilled email will appear populated with the relevant information for
the client to connect to the server. It includes the IP address, Port and Password if any. It also includes
instructions on how to configure the client. The Figure 11 below shows the content of the prefilled email. The user
will need to replace “my-client-friend@firend.com” in the “To:” with the appropriate email address of the client.

_ my-dient-friend @friend. com|

4

Send

Bee..

Subject: Fusion GUI Remote Adapter Invite

Please connect to my Tl USB 12C adapter:
-IP address: 172.24.38.145
- Port: 8030
- Password: none, leave empty

You can configure Fusion Digital Power Designer to use a remote adapter server by:

Clicking the Start Menu, selecting "Texas Instruments Fusion Digital Power Designer”, selecting "Tools", and then selecting "USB Adapter Mode Selector”. This can be used to
switch between local adapter mode and remote mode.

or:

Disconnecting your local adapter and run whatever tool you want (the full GUI or a tool). There is an "Adapter Mode" button on the "No USB Adapter Found" form that will
popup. You can click this button to connect to a remote adapter server.

Your adapter mode selection is saved between restarts of GUI tools.

Figure 11 - E-mail invite with Remote Server settings

4.2.3 Client and Server running

The following are some figures of a live client and server interacting. For the client, the experience of running the
GUI remotely would be the same as running it on a local USB adapter except for the speed being slower.
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43 TI USB 12C Adapter Server

This toal lets a remote GUI connect to and use your TI USB-based 12C adapter. You will not be able to launch other Fusion tools on this local PC
while this toal is running. To run a remote GUI against this adapter server, configure to use the server using the Adapter Preferences tool.

NEEG

TCP Port: Your IP Address (Server):  172.24.33.145 | Send Invite via E-Mail |
Passwaord: Last Client IP: 158.218.99.224 f - - y
: | Copy Invite to Clipboard |
(pot required; can be empty) Total # SAA Requests: 391 ) ;
Log: Detailed Logging
Timestamp Message s
16:44:13,082  153,.218.99,224: ReadWord (Address 39dZmd 0x588): ACK 0x11CF
16:44:18.158  158.218.99.224: BlockRead (Address §3d, Cm . ACK 0x0102030405060708
16:44:18.219  158.218.99.224: ReadWord (Address 89d, Cmd 0x95): AC
16:44:18,285  153.218.99.224: ReadWord (Address 89d, Cmd 0x8C): ACK 0xD2E9
16:44:18,356  158.218.99.224: ReadWord (Address 89d, Cmd 0x3E): ACK 0xF21D
16:44:18.420  158.218.99.224: ReadWord (Address 89d, Cmd 0x8D): ACK OxDADS
16:44:18,439  158.218.99.224: ReadWord (Address 35d, Cmd 0x79): ACK 0x0841
16:44:18,556  158.218.99.224: PollPmbusSignallines: ACK SMBALERT# is High
16:44:13,660  153,.218.99, 224 PollPmbusSignallines: ACK SMBALERT# is High
16:44:18,725  153.218,99.224: ReadWord (Address 89d, Cmd 0x33): ACK 0xE31F
16:44:18.796  158.218.99.224: ReadWord (Address 89d, Cmd 0x8E): ACK 0x11E3
16:44:18.860  158,218.99,224: BlockRead (Address 83d, Cmd 0xFO): ACK 0x0102030405060708
16:44:18.924  158,218.99,224: ReadWord (Address 89d, Cmd 0x95): ACK 0x0000
i15:44:18.989  158.218.99.224: PolPmbusSignalLines: ACK SMBALERT# is High =
v
( Pause Log | | Copy Log | | ClearLog | |. Stop Server |

Figure 12 - Running a remote server connected to a client

i3 TEXAS INSTRUMENTS

Fusion Diglel Powar Dasignars

Version 1.8.306 [2013-03-06]

Scanning USB Adapter #1 for devices ...

Figure 13 - Client's machine conducting a scan on the remote adapter
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File Device Tools Debug Help DC-DC LLC @ §9d - Page 0x0
Monitor rReadings - Page 0xO (i - Input ¥oltage (2]
Show/Hide Plots: in: .

! vin: 19938V OWF: 430,000 v oww:  400.000 ] uww: 350000V
tn Lt Yout: 8.918 v
et []Poutfcalc) : ' WyE| 320000 B v vinoM: 3200000 BV winOFR: 310,000 B v
e Tout: 11.64 &
[ temp Int [ Temp Ext 500.00
[ all Temp [ Freq USnDHLE 16 % 400,00
Temp Ext: 135 =C
() Fit &ll Plots on Screen Sosn
-
(Z) Scale Plots ko Screen StatusRegisters/Lines 200.00
Width
' Vout: oK 100.00
el Touk; 0K 0.00- 49563 ¢
Ty oK 46:00 46:20 46:40 47:00 47:20
Shaw Warn & Fault Input: oK
Limit Editors ML 0K ¥out - Dutput voltage &
Show Yalue Labels Misc: !
on Plats OWF: 14.000 B v owur 13.000 B ¥ vout: 12,000 & ¥
Polling Riate: - Debug Buffer: 0x0102030405060703 L 11.000 EI VLV 3.000 EI Y
(msec) MFr: 0K 16.00
SMEALERT# Mot Asserted " 1
) 14.00 +—
Stop Polling ] ( ] 12.00 :
Clear Faulks 10.00
Launch Dashbaard ] ) 8.00 8.904Y
Control Line (USB) 6.00
4.00
() High (3) Low 2.00
0.00
46:00 46:20 46:40 47:00 4720
. Tips & Hinks PMEBLS Log (7]
. Configure
YOUT_O¥_FAULT_LIMIT [0x40]
¥ . Sets the walue of the output valtage measured at
. Design the sense or outpuk pins that causes an output
overvoltage Fault.
) Monitor
.. Status H PMEus Log | @
Fusion Digital Power Designer v1.8.306 [2013-03-06] | DC-DC LLC Firmware v0.0.49.76 @ Address 83d | USE Adapter vl | 4 Texas InstRuments | fusion digital power

Figure 14 — Client's machine interacting with a remote USB Adapter connected to a device

4.2.4 Connection Troubleshooting Tips

5 Problem

6 Resolution

The scan never occurs. The GUI
immediately comes up with the error form.
When retry is clicked, the error form
reappears immediately.

The GUI scans each address, but cannot
find the device

This usually indicates the USB serial adapter is not
attached to the PC or is malfunctioning. Verify that the
green LED on the serial adapter is ON. If it is not, unplug
the adapter, power off your device, reconnect the adapter,
and then power on your device.

Verify that power is on to the device. Try re-applying
power to the EVM. Also, try resetting the USB adapter as
described above.
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6.1.1.1 SETUP_ID in firmware is not recognized by the GUI

Generally in order for the GUI to recognize your firmware it needs to recognize the manufacturer commands
Device ID and SETUP_ID. However in the case where you are developing a new firmware and the SETUP_ID is
not supported by the GUI you can change your scan preferences to ignore your SETUP _ID and continue to try to
communicate with your device through the GUI. If communication can be established, then you will have the
ability to interact with the PMBus commands that you have implemented in your firmware. You will not be able to
access the Design features of model compensation and the stage of your topology since this requires knowledge
of your SETUP_ID which indicates to the GUI the device’s topology.

You can skip the SETUP_ID recognition scan by doing the following.

6.1.1.1.1 Change the Device Scanning Options

w3 TEXAS INSTRUMENTS

rusion Digiel Power Dasiygnar
Version 1.0.0.27650 [2011-10-27]

No Devices Found!

No compatible PMBus devices were found. Please check that the serial cable end of your USB adapter is
attached to yvour device and power is supplied to your device.

Scanning Mode: DEVICE_ID and DEVICE_CODE scan

USB Adapter Firmware Version: 1.0.10

Bus Speed:  Packet Error Checking: ALERT Pullup: 2.2k2 [v]
()100kHz (&) Enabled CLOCK Pullup: 22ka  [v]
(2400 kHz () Disabled DATA Pullup:  22k2  [v]
_---H" o S 4 S 4 S = ~
QChangeDeviceScanningOpﬁolns;?| Retry | | AdapterMode ... | | Offline Maode | | Exit Program

Figure 15 - Select Change Device Scanning Options
The following dialog allows you tell the scanner what type of device is to be expected at each address.
Click the button “UCD3XXX Isolated” at the top right. Click “OK” and then “Retry” the scan.

Chapter 4 — Fusion Digital Power Designer (Designer GUI)
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3 Device Scan Editor T E %

Set Al Addresses To: [ Skip ] [DEVICEJD] [DEVICE,CODE] [DEVICEJD &DEVICE_CODE | [{UCDI0X Isolated | s -

~

84d 0x54

Figure 16 - Click UCD3XXX Isolated at top

6.1.1.1.2 Click Fallback Mode from Start Menu
An alternative way to change the scanning options is to select this scan mode from the Start Menu as shown
below.

Instruments Fusion Digital Jesigner Device GUIs

Texas Instruments Fusion Digital Power ManuFackuring Tool — » ([T IS ek * Masquerade as TPS40400

TI-COMM for Windaws ’ Tools vl # Masquerade as UCD3000ISOR

TH3270 Wweb » |} @) Documentation & Help Center 7 ug solated Fallback Device Scan Mode
‘webEx 3 * Fusion Digital Power Designer

WinZip 3 * Fusion Digital Power Designer OFfline Mode

E Adobe Reader 9 Iﬂl_] License Agreement

"_',é Inkermet Explorer Texas Instruments Home Page

@ Qutlook Express ﬁ?}l Uninstal

Figure 17 - Start>Texas Instruments...>Special>UCD3XXX Isolated Fallback Device Scan Mode

6.2 Enable GUI Protected Features

Figure 18 shows how to access the configuration screen to enable the GUI protected features. Figure 19 shows
the screen. Make sure the selections are checked as shown and in the password box type the word “forestin.”
Click OK and then many features will be available.
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30 Fusion Digital Power Designer - DC-DC LLC @ Address 88 - Page

l File Device Tools Debug Help
Import Project ... | e
< Save Project As ... 45.375 V
[ E-Mail Project 5.156 V
{ Import ... 8.34A
[ Export ... L: 139 °C
Preferences ... 23 °C
(
USB Adapter Settings ... a
¢ A Registers/Lines
Exit
Y i 4. T - OK
Ziel Tout: 0K
Temp: 0K
Show Warn & Fault Input: 0K
imit Editors
Figure 18: GUI Preferences
%
— Preferences

is moved or resized

devices

Config™ an UCD90mxxx)

Password: essssssw

Move device dashboard window when main window

[ ] Use PAGE_PLUS_READ and PAGE_PLUS_WRITE to
read/write PAGEd commands on PMBus 1.2 capable

[ ] show advanced editors and features that are normally
hidden (g.q. "Advanced Config” on UCDS2xx and “All

Enable GUI protected features (e.g. pflash expart):

Valid

[ ] Enable GUI customer-spedific features

Configure Device Scan Mode and Addresses

—

[ Enable all Standard Warnings/Confirmations

[ Delete All Application Preferences

[ Cancel ][ oK ]

Figure 19: GUI Protected Features
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6.3 Monitor

After a device is found, the first screen that appears is the Monitor Screen. Depending on which commands are
implemented the corresponding monitor graphs will be available. In the figure below the commands for reading
Vin, Vout, lout, Pout, Temp 1, Temp 2, Frequency were all implemented so the graphs are available. The Monitor
tab gives you a live view of the active power supply. In addition to plotting the values it also shows the latest
values in the “Readings” group. It also shows a snapshot of the “Status Registers/Lines”. The word “Fault”
appears in red when a register is at fault, otherwise a green “OK” is visible. The polling of the parameters being
read can also be halted by clicking “Stop Polling” on the left side.

on Digital Power Designe [} D) B @ Address BS Page 0ol EXa = m|

File Device Tools Debug Help DC-DC HSFB @ 88 - Page 0x0
Monitor (Readings - Page 0x0 | [Temperature #1 | [Temperature #2 &)
Show Hide Plots: .
M T ZZl OTF: sofE =c omw: w0« OTF: 50 =c oTw: 40 =c
D.\r . [ vout s 1367V
[Jiout  [lpaut |ING 4.24 A
Areno1 Mrens2| | Available plotg 160 100
Al Temp Freq Temp 1: £hL &0 143 °C 0
Temp 2: -450 °C ;‘2’3 T
(®) Fit All Flots on Screen 80 200
. - - -
() Scale Plots to Screen || [ Status Registers/Lines ﬁ -300
Width Vout: 0K 20 -400 -450.°C.
el Tout: 0K 0 -500 :
26:20 26:40 27:00 27:20 26:20 26:40 27:00 27:20
Temp: 0K
Show Warn & Fault Input: 0K
L . r ™ |
Limit Editors oML OK AllTemperature Readings (]| | Frequency - Page 0x0 (=]
Show Value Labels Misc: 0K 200 1.0
on Plots Debug Buffer: OxD102030405060708 M owTempel w Tempsy f—ei=
- Mfr: 0K - 0.8
Stop Polling SMBALERT# Mot Asserted °
0.6
Launch Dashboard 200
0.4
1. Configure Control Line (USB) | | 200
0.2
1. Design () High (®) Low = 0.0 kHz
X . On/Oﬁ: 600 26:20 26:40 27:00 27:20 00 26:20 26:40 = 1}-00 27:20
-+ Monitor =
Y Control
1. Status | 2 Mew PMBus Log M ges Show PMBus Log Unigue open/dose settings for Configure, Design, Monitor, and Status @ |

Fusion Digital Power Designer v1,0.0.27650 [2011-10-27] | DC-DC HSFB Firmware v0.0.11.228 @ Address 88 | USE Adapter v1.0.10 [PEC; 400 k | &3 Texas Instrumens | fusion digital power

Figure 20 - Monitor mode displays some of the live parameters being read from the device.

6.4 Configure

As can be seen from the above figure there are a four clickable categories on the bottom left. To get to the
Configure mode the user selects “Configure”. The following figure displays some of the features of the Configure
mode.
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6.4.1 PMBus commands, Edits, and Writing to Hardware

File Device Tools Debug Help DC-DC HSFB @ 88 - Page 0x0
Configure I [ configuraton | _— Click here to write edits to RAM of device
i
— e - )
Write to Hardware Command | Code | Yalue/Edit | Hex/Edit L
Auto write on rai or CMDS_DCDC_NONPAGED [MFR 21 OxES | |0x10008...
device change - - [ 1 B x 0x10...
(orscard Changes ] CMDS_DCDC_PAGED [MFR 20] OxE4 | 0x00000... 0x00...
] - 0
; CPCC [MFR 36] OxF4 | Ox01680... '*_—,ml ) C|Icklng the combo boa
| StoreRAM To Flash ] DEADBAND_CONFIG [MFR 26] OxEA | |Dx01900... = causes this dialog to |=
—_— PMAX: 360.0 | w
Restore Flash to RAM ] DEYICE_ID [MFR 45] OFD | UCD31001501 appear. Makjng the
o 7 e T 005 A .
IC_DEYICE_ID 0xAD | UCD3138RGC command editable.
IC_DEVICE_REY OxeE | O TON: [ meec
Show:
() Global Device IDEAL DIODE EMUL CONFIG 0xFE Enabled Enable: OFF
S TIN_OC_FAULT_LIMIT 056 3.0 Timen: OFF
() Parameters for
this Rail TIN_OC_WARN_LIMIT 05D 35.00 [
(3) All Parameters I0UT_OC_FAULT_LIMIT 046 40.00 B m—p-roxouss
Sort Parameters By: I0UT_OC_WARN_LIMIT Ox4a 30,00 a | Ox001E
() Command Mame LIGHT_L 0AD_CONFIG [MFR 02] @ 0xDz || Ox0007... *—Hﬂﬂ.—@, Parameter has been
O Command Code MFR_DATE 0x90 | | YYMMDD Ox58... edited
L] Group by Categary MFRID  (Click to Undo edit | ™% | 0x54...
MFR_LOCATION 0x9C | Dallas, TX 0x44...
MFR_MODEL Ox94 | UCDI133HSFEI Ox55...
MFR_REYISION Ox9E | E1 0x45...
MFR_SERTAL Ox9E | 30000¢ Ox58...
- Tips &Hints PMBUS Log (7]
.2 Configure ==
¥ 4 } CPCC [MFR 36,0%F4] 19:23:36.832: USE-SAA #1: CONTROL1 now Low
. . Configure Constant Power Constant Current ‘_______- 19:23:38.361: DC-DC HSFB @ 88: USER_RAM_00 [MFR. 10,0xDA]: wrote 1
1) Design [0x01] to RAM
_ ] Description of command being edited
1. Monitor
1. Status ] PMBus Log | o
Fusion Digital Power Designer v1.0.0.27650 [2011-10-27] | DC-DC HSFE Firmware v0.0.11.228 @ Address 88 | USE Adapter v1.0.10 [PEC; 400 k Q Texas InstrRumenTs | fusion digital power

Figure 21 - Configure mode

When the Configure mode appears all of the implemented PMBus Commands are visible. A discussion of the
relationship between what is visible and what is implemented in the firmware will be discussed in “Section6.4.2
How does Implemented Commands on the Firmware Appear in the GUI?.” A read was done on all the PMBus
Commands and their values are immediately visible.

On the left there are some controls to decide how they can be ordered to help view them. They may be listed by
category, or sorted by name, or by hex code.

Some values are read-only (uneditable) and some are writable. In the above figure the parameter

LIGHT_LOAD_CONFIG was edited by changing the value. When a command is edited a 9 appears beside it.
This indicates that the value can be undone, or reverted back to the device value stored in RAM. As a command
is edited the value is not automatically written to the device. To write all edits to the device the user needs to click
“Write to Hardware.” Then if the user would like to store those to flash the button “Store RAM To Flash” would
need to be clicked. Section “6.7 Capturing the State of the Device - Saving a Project File” discusses storing the
current state of all commands to a local file that can be used to write to another device.
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Another feature that is highlighted in this figure is the dialog box that appears to edit the Constant Power Constant
Current “CPCC” command. Not all commands are direct value edits like “IIN_OC_WARN_LIMIT” that is set for “35
A” rather some of them are more complex and require unique dialogs to edit them. CCPC is just one example
from many.

6.4.2 How does Implemented Commands on the Firmware Appear in the GUI?

The Designer GUI is dynamic. It automatically lays out the PMBus commands that are implemented in the
firmware. The firmware developer can make a change and then restart the GUI noticing the change immediately
without a new Designer GUI installation. How does the GUI know which commands are implemented? The
answer is there are certain Manufacturer commands that indicate which commands are implemented. The
command “CMDS_DCDC_NONPAGED [MFR 21] OxE5” is one such important command that helps the GUI to
configure itself. It contains a bitmask. That bitmask is determined in firmware. Each bit in the bitmask indicates
whether a command is implemented or not. Each bit refers to a specific command according to the PMBus 1.2
spec. When the GUI reads this bitmask it looks for all the “1”s and then displays those commands in the GUI.

The Isolated Bitmask Tool, discussed in section 7.6 of this document, is a valuable tool to help firmware
developers set this important bitmask. The figure below displays the read-only command
“CMDS_DCDC_NONPAGED [MFR 21] OxE5”.

Command Code | Yalue/Edit Hex/Edit Firmware
CMDS_DCDC_NONPAGED [MFR 21] 0xES  0x10006... [v| <oy hitmasck
Ik S PEEED . — -1 003 CLEAR_FAULTS ey -
Tonn. ] Ox11 STORE_DEFAULT_ALL indicates
Eee pews m) L ## <l ox12 RESTORE_DEFAULT ALL SUPPOTtEd
Bu ARSI < ST DY 8 it . o] Eii’ Eg$_2§3;AND command.
R e ) e } 0x27 VOUT_TRANSITION_RATE
i —— - g | 0%35  VIN_ON =
0x36 VIN_OFF
B ogEwEE e o 0x40 VOUT_OV_FAULT_LIMIT
P p— e ot 7] X492 VOUT_OV_WARN_LIMIT
0x43  VOUT_UV_WARN_LIMIT
B Sk stk f gt i % ox44 VOUT_UV_FALLT LIMIT
e - 5 0x46 IOUT_OC_FAULT _LIMIT
Ox4A IOUT_OC_WARN_LIMIT
Pt oK saeh gaER o - H ox4F  OT_FAULT_LIMIT
— - 5 0x51 OT_WARN_LIMIT
0X55 VIN_OV_FAULT_LIMIT
P s e T ] P /] %57 VIN_OV_WARN_LIMIT
0x58 VIN_UV_WARN_LIMIT
FR_pak — - 0x59  VIN_UV_FAULT LIMIT
e — 0x58 IIN_OC_FAULT_LIMIT
0x5D  IIN_OC_WARN_LIMIT
FPRL_ L AR e 0xS5E  POWER_GOOD_ON
[ - -/ 0xSF  POWER_GOOD_OFF
Ox61 TON_RISE
FOR._ e _ 0x78 STATUS_BYTE
NS et - 0x79 STATUS_WORD
S o | 0x83 READ_VIN -

Figure 22 - Displays the list of commands the firmware supports
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6.5 Design — Model Stage and Compensator

To get to the Design mode click the “Design” button on the bottom left. The following figure should appear. The
number of loops to configure and parameters in the power stage may differ depending on which of the 4 power
supply topologies is represented by the firmware in the device. The example below illustrates what is available
with the “Hard Switching Full Bridge (HSFB)” firmware (featured in UCD3138HSFBEVM-029).

0 Digital Po Designe D D o Address 88 Page Oxi |
File Device Tools Debug Help DC-DC HSFB @ B3 - Page Ox0
Design J Voltage Loop (CLA #0) [Current Loop {CLA #1}] [Feed Forward Loop (CLA #2}]
rF\nwerstage- Rail #1 N rFﬂH]IIEIIC}‘RESpﬂI‘IS’E ) '.;.-'f
L]
Auto Calculate — Power Stage Parameters Metrics: () Loop (3) Stage [7Loop: e =i
_ Vbus: 48.000 ] v Vout: 12000 v Crossover:  13.40kHz L7 Stage: s E
[:V'EWC“EH faliesde ] Fs: | 2000003 kz  Tout: so0fE] A Phase Margin: 17.92° tdl Comp: we g
) Gain Margin:  10.57 dB =
Upload Compensation Rds-on-Q1: 0.000 ] ma  ReT: 4.000 & ma 1 o
= ["7]
Rds-on-Q: 10.000 ] me  RsT: 1000 me Gain - Magnitude —
Write Loop Coeffidents
Rds-on-03: 10.000 mg2 np: 5.000 E turns
551 L
Store RAM to Flash Rds-on-Q4: 10,0005 m2 s 2.000 & turns
350 NS
Errars Rds-on-Q5: 5.000 ] ma R1: 6..20E] ke L & o
L
Rds-on-G&: 5.000 & me2 RZ: 174 -§ 154
-
TDelay: 1loooo £ %% Cp: | 3500.0] pF E -5
. . 5
RL1: 1.000 B ma L1 2,200 (] HH ol
R3: 100 ke R4 75.00 5] ke as
RS: 0.0 ke RE 308 ke 10 100 1,000 10,00 1000
0 00
Rs: 1000 ma  opt: 10 pF = e
[ Schematic View ... ] e
— Capacitor Legs: 5l Ll I /,\
| C ) | ESR(m@) |  ESL(H)| #Legs | 154 \i
» 47,000 22,000 4,000 2 N | ]
[7]
100,000 130,000 15.000 1 &
=]
e
[ Add Newleg ] [ Delete Selected Leg ] o
g
-4
) Configure Coefficient Set & Alpha Configuration ]
-215 |
‘ Coefficient Set Configuration 10 100 1,000 1“6‘]‘“ 1‘;?;‘1
. . Coef: |SetA | (info) ‘ =
L2 Monitor (
) Status | 2 PMBus Log Messages Show PMBus Log Unigue open/dose settings for Configure, Design, Monitor, and Status EI |

Fusion Digital Power Designer v1.0,0.27650 [2011-10-27] | DC-DiC HSFB Firmware +0.0.11.228 @ Address 88 | USB Adapt

R Texas InsTRUMENTS | fusion

digital power

6.5.1 Power Stage

Figure 23 - Design mode selected

Depending on which topology is being modeled, the relevant parameters for the stage will be displayed. In the
example shown above for HSFB the following parameters for the stage were shown:
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[ Power Stage - Rail #1

— Power Stage Parameters

Vbus: | 48.000Z v Vout: | 12000 v
Fs:  200.000 5 kHz  Tout: 500 A
Rds-on-Q1: 10.000 5 m@  RpT: 20005 ma
Rds-on-Q2: 10.000 i RsT: 1,000 @ it
Rds-on-03: 10,000 me2 np: 5,000 El turns
Rds-on-Q%: 10.000 2| m@ ns: 2.000 2 tuns
Rds-on-Q5: 5000 mo R 16.20 & ko
Rds-on-0a: 5.000 me2 R2: 1.74 @ k2
TDelay: 10000 £ % Cp: | 3,500.0[%] pF
RL1: 1.000 5 m& L1: 2,200 [ HH
R3: L00f[E ke R4: 75.00 3 kn
RS: 010 ka Ré: 309 K
Rs: 10005 ma  cpi: 105 pF
Schematic View ...
— Capacitor Legs
C (pF) ESR (me2) ESL (nH) # Leqs
> 47.000 22,000 4.000 2
100,000 130,000 15,000 1
| Add Newleg | | Delete Selected Leg |

Figure 24 - Stage parameters for HSFB for Voltage Loop (CLA #0)

To model the power stage for the topology, certain parameters need to be specified. Based on the values set, the
Bode plot for the power stage is calculated and displayed on the right. This powerful feature is provided to aid
designers with fast loop compensation based on analytical models built inside the GUI, representing the power
stage equations appropriate for the topology. The power stage equation differs from loop to loop. The figure
above is part of the voltage loop as shown in Figure 23.
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Figure 25 - Bode plots

There are three lines. The green line indicates the power stage. The other two lines are the Compensator and the
Loop. Lines can be deselected as shown in the figure above. The Compensator will be discussed in “Section
6.5.2 Compensator.”

Clicking “Schematic View” in Figure 24 will open a dialog with a picture of the schematic. See below.
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Figure 26 - HSFB schematic being modelled

The bode plots are updated automatically as the values are set.

6.5.2 Compensator

To model the compensator there are a number of values to configure. The values to configure for the
compensator are the Coefficient Sets (A to G), Alphas (0 and 1), Bins (0 to 6) and Threshold Limits (0 to 5). This
needs to be done for each loop. The compensator area is just below the Power Stage Parameters. Simply scroll

down to bring the controls into view.
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Figure 27 - Scroll down the stage parameters to see the compensator

The GUI comes equipped with 3 different ways to program the UCD3138 digital compensator. The figure below
lists these options. The compensator hardware is described by the forth equation (Device PID). In this context; Kp,
Ki, Kd and a are the raw register values used to configure the positions of the poles and zeros of the
compensator. SC is a gain scaling term. Although it is normally set to zero, it provides additional gain for situations
where the power stage gain may be low. PRD is used to configure the minimum operating period and KCOMP is
used to configure the maximum operating period. In the context of the compensator they are simply gain terms
that modify the overall transfer function by a fixed value. It is important to be aware that the proper way to
configure PRD and KCOMP varies based on the control topology implemented. Please consult the relevant EVM
user guide and training materials for details.

System Name - - Transfer Function

Complex Zeros | 2 K = i 1L

1: fz, Qz, fp —-( s == e (

Real Zeros 2k o o —

K, fz1, £22, fppd kLl _ J-
}?gj‘;iﬂ’ EL 1000 Kp CKi 1= 0Kd —L5— L2 KCOMP 2 % m_t

Figure 28 - Three ways to program the compensator

Chapter 4 — Fusion Digital Power Designer (Designer GUI)
Page 30 of 95



Fusion Digital Power Designer GUI (ver.2.0.13) for Isolated Power

13 TEXAS SLUAB76A - Jan 2015
INSTRUMENTS

6.5.2.1 Coefficient sets and Alpha

 Coefficient Set & Alpha Configuration

 Coefficient Set Configuration Select Coefficient set to configure from Set A, B, C,
Coef: |SetA i D, E, F, G.
Mode: Real Zeros (K, Fz1, Fz2) inﬁ:l Three modes to program the compensator.
et T 1: Kp, Ki, Kd.
2. Real Zeros (K, Fz1, Fz2)
Actual K 3.03321E+003 3. Complex Zeros (K, Q, Fz)

Values can be set by editting the value directly or by
243473.07 dragging the track bar.

Actual F21: 1.75107E-+004 Since the values written to the device are integers

(] ) (Kp, Ki, Kd) there will be some rounding. The
H‘m_.gu_-u-- effect of the rounding shows up in the "Actual"s
Actual + 5,48313E+003
(]
1.00 100000,00
:— Alpha Configuration

Alpha: 0 [ | e Select from Alpha 0 or Alpha 1

(=) Fp: 4.29E+4 2] Hz

() Alpha: = = Three ways to edit Alpha. Set Fp,

set Alpha directly, or set it to

O Fp = infinite, Alpha =0 (Simple Int=grator) Simple Integrator. While setting Fp

Actual Alpha: 50 s the "Actual" Alpha is shown below
124.53 63561.93
— Other Has an effect on what threshold
Front End Resolution: 1m'|.-' Oversample: | 1x limits can be selected.
] P Save Set Kp, Ki, Kd and Alpha combination to
[ ave Mot ~ethings fo Favo i:Favorites so they can be used for other sets

| Design [Favorites or simply for record keeping.
Compensator line in the Bode plot is based on which Set and Alpha are selected.

Figure 29 - Coefficient Set and Alpha Configuration

6.5.2.2 Bode Plot
The Bode plot located on the right of Figure 27 is based on the selected Set and Alpha.

6.5.2.3 Saving Favorites

Sometimes the user would like to keep copies of their Sets and Alphas so they may use them later or apply them
to another Set and Alpha. This is possible by clicking the “Save Plot Settings to Favorites” button in Figure 29.
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Users can also access the “Favorites” tab directly to view all their Alpha-Set combinations. They can also copy

favorites and add descriptions. See Figure 30.

 Coefficient Set & Alpha Configuration

Note |Kp  |Ki kd |Fp |05 |Res

Stores active Kp, Ki, Kd, Fp(obtain

Thisi... | 9570.6...  395.6...| 22852... 50000 1 1mV

Mote; Tried this set Oct 3 2010 when I was doing load test,
5499.9... 399.9... 3500 | 4285... 1 1mV

ThiSi... |53585.9...| 3895.5...

399.9... 4285...

I * 4235,

1 1mV

0K Cancel Y

Click here to open dialog to
add note for a row.

Expand Mote  Copy Load Delete

Mote: This is first set I tried, Mot bad‘\v\
Tried ... 9676.6... 399.9.., 23105... 50000 T -

Alpha from here), Oversample, and
Front End Resolution.

]

MNotes added

3500 4235... t1.'_1_1139-'-"‘
Mote: This is the best set and alpha of them all.

i

-

Loads selected row into selected
— Set, Alpha, OS and Resolution.

e

Click to switch back to designing

|‘Desigﬂ Fayorites |

Figure 30 - Favorites

6.5.2.4 Coefficient Set and Alpha Summary

Immediately below the Set configuration is the “Coefficient Set and Alpha Summary.” This section displays all the

alphas and coefficient sets.
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GUI(Fp) - refers to what the current value in the GUI [Coefficient Set & Alpha Summary )
is set to.

) . , . Alpha# 0 Edit Discard Alpha# 1 Edit Discard
New Alpha - Indicates what the GUI(Fp) would convert GULFR) e ——— GULF) 4 J5EE 1004
to for Amha' ) Mew Alpha 31 Mew Alpha 50
Last Alpha - Indicates the last Alpha value read on the | Lastalpha 50 Last Alpha 50
device.

The New Alpha value becomes highlighted when the %UI Actuial | Device PID Pending  Last Written
last Alpha differs from the New Alpha ol A >=00
asL Ap pha. Fzl: 5000.00 4997.03 | Ki 400 400
Fz2: 5000.00  4297.03 | Kd: 23106 3500
Columns in the Sets mean: GUI edit Discard GUI edit
GUI - Displays the GUI edited coefficients in the Mode | setB GUI Actual Device PID Pending  Last Written
currently selected(in this case Real Zeros) in the Set K: 3033.21 33.21 | Kp: 5500 5500
configuration area. Fzi: 1J5#%4 4297.03 | Ki: 400 400
T 5485.18  4997.03  |Kd: 3500 3500
Actual - Displays what the GUI values would bw/ GUL edit Discard GUL edit
Conuerted tD De\.,l":e Kpf I{Ii Kd and back tD the SetC GUI Actual evice PID PEl'Idinl:l Last Written
currently selected mode for the GUI values.(There Ki 3033.21 3500 2300
. . e Fzi: 17510.74 Ki: 400 400
would be loss since the rounding). This is an accurate | . ‘cies B -
representation of what would be on the device. GUT e Discard GUI edit
Device PID Pending - Displays what the Actual LM SE: D3§3U3I 2 3%':3“3"32'1 Ep;:'f'ce;;l[ﬁpend'n Last iiritten
in Device Kp, Ki, Kd. Fzl: 17510.74  4997.03 0 400
Fz2: 5438.13 . Kd: 3500
Last Written - Displays the last values written to the GULadk Discard GUI edit

hardware, in other words what is on the hardware.

If Last Written differs from Device PID Pending then it Cllclqng Dlscardaj WDU||d update lzhe (?ﬁ[’ ﬂctualﬁnd
s highlighted. Device PID Pending columns back to what is on the

device for that particular Set/Alpha.

Figure 31 - Coefficient Set & Alpha Summary

Another way to discard all GUI edits globally is to click “Upload Compensation” as described in Section 6.5.2.5

6.5.2.5 Bin Assighment & Non-Linear Table Configuration

To configure the non-linear table the user specifies which sets and alphas are to be used within the configurable
limits. One of the rules of the limits is that Lim O should be less than Lim 1 and Lim 1 should be less than Lim 2
etc... Lim (n) < Lim (n+1). If the limits are not configured validly then the “Write Loop Coefficients” button will be
disabled.

6.5.2.5.1 Make Non-Linear table Linear — Apply Bin 0 to all.

If the user wishes to simply use the same Set and Alpha for all the limits, making it essentially Linear, then the
user can select the convenience option “Apply Bin 0 configuration to all bins”. All the errors will be removed in this
case even though all the Limits are the same. See figure below where all the bins are configured for Set C and
Alpha 1.
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To make Linear select.
This option disables al
the lmits, so their
values are ignored. Also
sets all the bin
configurations to what is
in Bin 0.

(Bin Assignment & Non-Linear Table Configuration

() Symmetric
(=) Non-Symmetric
.-'* Apply Bin O configuration to all bins

Threshold

oefficient Alpha set Alpha

Figure 32 - Apply Bin 0 to all bins (Linear)

6.5.2.5.2 Non-Symmetric and Symmetric

There is an option to make the Limits Symmetric or Non-Symmetric. For Non-Symmetric the limits can be positive
or negative. For Symmetric the limits specified must be positive since the symmetric part is automatic and
negates all the positive limits. See figure below.

The two columns

under the device
= show what is on the

hardware.

The highlighted areas indicate
unwritten GUI edits that are

different from what is on the

GUI Device
Bin &: A u}
Lirm ¢ 0 mv
Bin 5: A i}
Lirn 4: 0 mv
Bin 4: A i}
Lim 3: 0 mv
Bin 3: A i}
Lirm 2: 0 mv
Bin 2: A i]
Lim 1: 0 mv
Bin 1: A i}
Lirn 0: 0 mv
Bin 0: Set C
Set A
SetB
SetD
SetE
SetF
Set @

device. (See al Sets to Set C
and Alpha 1, but on device is
Set A and Alpha 0.)
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Figure 33 - Symmetric and Non-Symmetric

6.5.2.6 Writing Loop Coefficients, C code, Upload Compensation

After the user is satisfied with their configuration they can then proceed to writing it to the hardware. This does not
happen automatically but requires the user to “Write Loop Coefficients.” If there are errors they need to be
corrected before the writing can proceed. What will be written? All the highlighted values are an indication of what
is different from what is on the device so those values will be written. If the user wishes to discard all their GUI
edits, or the highlighted values they can do a global discard by simply clicking “Upload Compensation.” These
buttons mentioned are located on the left side. The user can also view the C code that represents the coefficients
in firmware by clicking “View Coeff ‘C’ Code”. See figure below.
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Figure 34 - Writing Loop Coefficients, and global reset of GUI edits to hardware coefficients

6.6 Status

The final mode is the status tab. It provides additional details on the type of fault or warning. Figure 35 - Status

Mode shows a screen shot of this tab.
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i
Fusion Digital Power Designer v1.0.0.27650 [2011-10-27] | DC-DC HSFB Firmware v0.0.11.228 @ Address 88 | USB Adapter v1.0.10 [PEC; 400 kHz] 4 Texas Instrumens | fusion digltal power

Figure 35 - Status Mode

6.7 Capturing the State of the Device - Saving a Project File

After editing PMBus commands in Configuration Mode or editing the Compensation, users can simply click the
“Write ...” button on the left to commit those changes to the hardware’s RAM. They can then follow that with a
“Store RAM to Flash” to save the hardware changes to Flash so that they would remain after the device
undergoes a reset. If the changes on the hardware are not flashed then a reset would simply restore what is in
flash and overwrite what was previously written to RAM.

However, the above only covers writing device-related parameters. What about the parameters set in the Power
Stage in Design mode? These are not stored on the device. The only way these can be stored is by saving a
“Project File”. The Project File is an . XML file stored on the PC. Not only does it contain design parameters, but it
also stores the current state of all PMBus commands. So it is a snapshot of the device and more.

To save a “Project File” simply click File> Save Project As ...
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44 Fusion Digital Power Designer - DC-DC HE
I File | Device Tools Debug Help

Import Project ...
Save Project As ..
E-Mail Project
Import ...

Export ...
Preferences ...

USE Adapter Settings ...

Figure 36 - Save Project File

What can be done with a project file? If a new device was hooked up to the PC the user can simply import the
project file and write that to the device. The project file can also be used in Offline mode and act as a virtual

device.
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6.8 Miscellaneous Tools

6.8.1 Multi image

43 Fusion Digital Power Designer - DC-DC LLC @ Address 89d - Pag
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Show Value Lz Configuration Import Tester ..
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. . Image Download  [mage PeekiPoke Switch ExportImage Erase Image
Launch Dasht Decimal & Mantissa Expenent Teol ...
Image Checksum: Dump Caloulate Recreate Validate Clear
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. Image Switch Delay = 65535 ms
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Boot Blodk Used = Mo
Block Erase Meeded = Image Erase command must be sent out before
writing to an image

Figure 37 - Multi image

There are a number of other functions that can be performed from the “Tools” menu. Clicking “Multi Image ...”
will show a dialog with a number of multi image functions as shown in Figure 37. These functions are also
available from the Device GUI and are covered in detail in “Section 7.5 Multi Image Functions”. One feature that
can be observed in the Fusion Designer that isn’t seen in the Device GUI is the ability to download to a non-
executing image and still observe the device monitoring various parameters. This can be seen in the background
of Figure 38.
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43 Fusion Digital Power Image Firmware Download Tool
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| Timestamp | Message | J—\|
16:56:06.835 Pausing for Block Erase: 65535 ms =
16:56:06.85%  Downloading to EEPROM ... $|

:

[ Copy Log ] [ ClearLog ] [ ScanforDevicesinProgramMode] Close

Fusion Digital Power Designer v1.0.0.28338 [2013-03-14] | DC-DC LLC Firmware v0.0.49.76 @ Address §9d | &3 Texas InstrumenTs | fusion digital power

Figure 38 - Downloading to an image while monitoring at the same time

Clicking “Switch” in the Multi Image window will activate the new image. The GUI will need to restart to load the

new image. NOTE: The power supply is not reset.
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6.8.2 Isolated Bitmask Tool
Device/Project Configuration Cornpare
Veoltage Switching Tool
Debug Console
Data Logging ..
PMBus Logging ..
Memory Debugger
Memory Peek/Poke/Dump
SMEBus & SAA Tool
Mumeric Encode/Decode Tester
Device Read/Write Stress Tester ..,
Group Command Protocol Tester ...
Configuration Import Tester ...
ASCT Tool
EEPROM File Tool ...
EEPROM File Compare Tool ..
Izolated GUI Bit Mask Generator ...
Decimal & Mantissa Exponent Tool ..
PEC & 5MBus -= I2C Translation Teol ...
Clear Configuration ...
Download Firmware ...
Multi Image ...
Download USE Adapter Firmware ...

Figure 39 - Tools> Isolated GUI Bit Mask Generator ...

The “Isolated GUI Bit Mask Generator” is also detailed in the part of this document describing the functions of the
Device GUI in “Section 7.6 Isolated Bitmask Tool.” One feature that is available in the Online Fusion Designer that
is not in the Device GUI is the ability to view the PMBus command bitmasks set in the firmware. The user simply
clicks “Upload bitmask from device” as shown in Figure 40. This is a quick way to debug why a command may not
be visible in the configuration tab if the reason is the command’s bit was not set in the bitmask.
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43 Isolated Bitmask Generator Tool =4

1. Select PMBus Revision

1.2[v]

2, Select PMBus commands to generate bitmask.

3. Or paste the Hex Code bitmask to see which commands are being used.

[ 4, OrUpload bitmask from device

J Select PMBus Commands |Hex Code Entry

(8| PMBUS_CMD_PAGE (0x00)

| PMBUS_CMD_OPERATION (0x01)

] PMBUS_CMD_ON_OFF_CONFIG {0x02)
PMELS_CMD_CLEAR _FAULTS (0x03)

] PMBUS_CMD_PHASE (0x04)

] PMBUS_CMD_PAGE_PLUS_WRITE {0x05)

] PMBUS_CMD_PAGE_PLUS_READ (0x06)

] PMBUS_CMD_WRITE_PROTECT (0x10)
PMBUS_CMD_STORE_DEFAULT_ALL (0x11)
PMEUS_CMD_RESTORE _DEFALLT_ALL (0x12)
] PMBUS_CMD_STORE_DEFAULT_CODE (0x13)
| PMBUS_CMD_RESTORE_DEFAULT_CODE {0x14)
] PMBUS_CMD_STORE_USER_ALL (0x15)

(] PMBUS_CMD_RESTORE_USER_ALL (0x18)

] PMBUS_CMD_STORE_USER_CODE (0x17)

] PMBUS_CMD_RESTORE_USER_CODE (0x18)
] PMBUS_CMD_CAPABILITY (0x15)

] PMBUS_CMD_QUERY {0x 14)

] PMBUS_CMD_SMBALERT _MASK, (0x1B)
PMBUS_CMD_WOUT_MODE (0x20)
PMBUS_CMD_WOUT_COMMAND {0x21)

] PMBUS_CMD_YOUT _TRIM (0x22)

] PMBUS_CMD_vOUT_CAL_OFFSET (0x23)

] PMBUS_CMD_YOUT_MAX (0x24)

] PMBUS_CMD_YOUT_MARGIN_HIGH (0x25)
] PMBUS_CMD_vOUT_MARGIN_LOW (0x26)
PMBUS_CMD_VOUT_TRANSITION_RATE (0x27)
] PMBUS_CMD_VOUT_DROOP (0x28)

] PMBUS_CMD_vOUT_SCALE_LOOP {0x29)

] PMBUS_CMD_YOUT_SCALE_MONITOR {0x2A)
] PMBUS_CMD_COEFFICIENTS (0x30)

] PMBUS_CMD_POUT_MAX (0x31)

(] PMBUS_CMD_MAY_DUTY {0x32)

L L I L YL e T N L 0 VA T ' T Y ' P B

— Bitmask Generated

e

CMDS_DCDC_MNOM_PAGED

[F=PMBus commands selected ===
JIFMBUS_CMD_PAGE {0x00)
JIFMBUS_CMD_CLEAR_FAULTS (0x03)
SIPMBUS_CMD_STORE_DEFALILT_ALL (0x11)
JIPMBUS_CMD_RESTORE_DEFAULT _ALL (0x12)
J/FMBUS_CMD_VOUT_MODE {Dx20)
JIFMBUS_CMD_VOUT_COMMAND (0x21)
JIFMBUS_CMD_VOUT_TRANSITION_RATE {0x27)
SIPMBUS_CMD_VIN_OM {0x35)
JIPMBUS_CMD_VIN_QFF (0x38)
JIFMBUS_CMD_VOUT_OV_FAULT_LIMIT (0x<44)
JIEMBUS_CMD_VOUT_OV_WARN_LIMIT (0x42)
JIEMBUS_CMD_VOUT_UV_WARN_LIMIT (0x43)
SIPMBUS_CMD_VOUT_UV_FALLT_LIMIT (Dx44)
SIPMBUS_CMD_IOUT_OC_WARM_LIMIT {Oxaa)
JIFMBUS_CMD_OT_FAULT_LIMIT (0x4F)
JIFMBUS_CMD_OT_WARN_LIMIT (0x51)
JIFMBUS_CMD_VIN_OV_FALULT_LIMIT (0x55)
SIPMBLUIS_CMD_VIN_OV_WARM_LIMIT (0x57)
SIPMBUS_CMD_VIM_LV_WARM_LIMIT (0x58)
JIEMBUS_CMD_VIN_UV_FAULT_LIMIT (0x59)
JIEMBUS_CMD_IIN_OC_FAULT_LIMIT (0x5E)
JIEMBUS_CMD_TIN_OC_WARN_LIMIT (0x50)
JIPMBUS_CMD_POWER_GOOD_OM {0x5E)
JIPMBUS_CMD_POWER_GOOD_QFF (0x5F)
JIFMBUS_CMD_TON_RISE (0x51)
JIFMBUS_CMD_STATUS_BYTE (0x78)
JIFMBUS_CMD_STATUS_WORD {Dx79)
JIPMBUS_CMD_READ_VIN (0x88)
JIPMBUS_CMD_READ_VOUT (0x8B)
JIPMBUS_CMD_READ_IOUT {0x8C)
JIFMBUS_CMD_READ_TEMPERATURE_1 {0x8D)
JIFMBUS_CMD_READ_TEMPERATURE_2 {0xSE)
JIPMBUS_CMD_READ_FREQUEMCY (0x95)
SIPMBUS_CMD_PMBUS_REVISION (0x98)
JIFMBUS_CMD_MFR._ID (0x94)
J/FMBUS_CMD_MFR_MODEL (Dx3A)
JPMBUS_CMD_MFR_REVISION (0x9E)
SIPMBUS_CMD_MFR_LOCATION {0x9C)
SIPMBUS_CMD_MFR_DATE {0x9D)
J/PMBUS_CMD_MFR_SERIAL (D%9E)
JIFMBUS_CMD_MFR_IC_DEVICE {0xAD)
JPMBUS_CMD_MFR_ IC_DEVICE_REV {OxAE)

*

m

Save As ] [ Print ] [& Print Preuiew...] oK

[ Copyto dipbaa‘d] [

Figure 40 - Isolated Bitmask Tool in Fusion Designer(Online)

6.9 Offline Mode

So far all the discussion has been related to communicating with a device that is connected and online. There is
also a concept of working with the device in offline mode. This is done by working with a previously saved Project
File as discussed in the last section or by working with Sample Project Files that are already embedded in the
GUI. In offline mode the user can write PMBUS commands to a “virtual device” and they can also do modeling in
Design mode. When the user gets a device they can simply import this project file that they’'ve worked offline with
and sync the device to that.
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6.9.1 Starting in Offline mode

To start offline you can click the other shortcut that came when the GUI was installed. See following figure.

ri Texas Instruments Fusion Digital Power Designer b Dervice GUIs b
Texas Instruments Fusion Digital Power ManuFackuring Tool — # Special 3
TI-COMM For Windows 3 Tools 3

TH3Z70 Web * |} ) Documentation & Help Center
WebEx » # Fusion Digital Power Designer

WinZip 4 l:.:] Fusion Digital Power Designer CFfine Mode
B8 adobe Reader 9
"_E Internet Explarer

L"QI Cutlook Express

@] License Agreement
Texas Instruments Home Page

ﬁ! ninskall

Figure 41 - Starting in offline mode

Another way to start in offline mode is to unplug any connected devices and start the GUI normally with the other
shortcut. This will cause the GUI to scan for devices and then upon the fail will prompt the user to Retry, or work
in offline mode.

6.9.2 Open Existing Project File
In offline mode the user selects from three options. The first option is to open an existing project file that has been
previously saved.

43 Fusion Digital Power Designer Offline Wizard 1 (o

Open Existing Project, Open Sample, or Create New Project?

You are in offline mode and not connected to any device, Offline mode supports viewing and editing a device's configuration. Design and configuration
information is saved to an XML formatted file, which is called a project file. Project files can be imported and written to a device when you have
physically connected to the device.

Flease select your activity and dick Mext:

You have previously created a project file or were sent a project file. Project files have a .xml extension.

(_) Open Sample Project
Sample and reference designs are bundled with Fusion Digital Power Designer. You can use
these as a basis for a design or to learn more about the capabilities of devices the GUI supports.

() Create New Design/Project
You will be able to select from a list of supported devices and create a new project file. You can
then refine your design and configuration offine.

(e [ e )

Figure 42 - Offline options
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6.9.3 Open Sample Project
The user can also open a sample project file and work with that. They can then save that afterwards as a project
file to their PC and use it later to import to a device. The following Sample projects are available at this time.
Isolated UCD3138 (064) users should click “UCD31xx Isolated Digital Power Controllers” See figure below.

43 Fusion Digital Power Designer Offline Wizard 1 e

Select Device Category

() UCD92xx Fusion Digital Power Contraollers
A family of fully configurable multi-output and multi-phase DC/DC Point of Load controllers. Devices available for 1 to 4 rails and from 2 to & phases.

() UCD30xx Isolated Digital Power Controllers
The UCD30xx family of digital power controllers is a family o'FIC 's provided by Texas Instrurnents to support customers deuelopmg Isolated Power

Supphes The UCDSO}()( family of ICs supports @ wide

() UCD3 1xx Fusion Digital Power Controllers
Single and dual-phase synchronous buck digital PWM controller designed for point of load power applications.

() TPS40xxx Analog Power Controllers and TPS539xx Analog Power Converters
User friendly analog control power ICs with a PMBus compliant interface.
() UCD30xx Sequencers and System Health Controllers
A family of power supply managers that monitor and sequence up to 13 independent voltage rails. Devices integrate a 12-bit ADC with a 2.5V internal

reference for monitoring of up to 13 power supply voltage, current, temperature inputs, or fan tachometers. Up to 26 GPIO pins can be used for
power supply enables, voltage margining, power-on reset signals, external interrupts, cascading multiple UCD90124 devices, or other system

functions.
MNeed help deciding what product is right for you? Visit the Texas Instruments Power Management website to learn more about TI's full range of Power
Management IC solutions.

If you can't find your device family listed here, it may be a device supported by Switcher Pro™, TI's interactive tool to design power supplies with
TRS40K™ controllers, TPS60xxx low-power DC/DC converters, and SWIFT™ (TPS540x) point-ofoad step-down DC/DC products.

Cancel ]

Figure 43 - UCD3138(064) sample projects

After clicking "Next" the sample projects will appear. This list will increase as new topologies are supported.
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43 Fusion Digital Power Designer Offline Wizard

Select Sample Design to Open

Select a sample project file below. Click a row in the grid and then dick the Mext button.

Description

e UCD31xX LLC Half Bridge

PFC Eridgeless JCD31XX PFC Bridgeless

PFC Interleave UCD31XX PFC Interleave

PFC Single phase UCD31XX PFC Single Phase

PSFB Peak Current Mode UCD31¥X PSFB Center Tap - Peak Current Mode
PSFB Voltage Mode UCD31¥X PSFB Center Tap - Voltage Mode

(e ) vets ) o )

Figure 44 - Offline sample topologies

7 Device GUI (Engineering GUI)

In the previous section the Fusion Designer GUI was described. In this section the Device GUI will be described.
The device GUI provides an entry point to a number of important development tools indispensable for working with
the UCD3138(064, A64) devices. Users will also find out that a number of these tools are also available in the
Designer GUI under the Tools menu. Users may use whichever entry point they wish to launch these tools. The
following figure shows the entry point to some of the tools that will be described now from the Designer GUI
previously discussed. Note you will need to enable the "Protected Features" with the password “forestin” in the
Designer GUI to see this. See Section 6.2 Enable GUI Protected Features. This password should also be used
for the Device GUI if prompted for a password.
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44 Fusion Digital Power Designer - DC-DC HSFB @ Address B8 - Page 0x0 - Texas

File Device | Tools *u’ Hlele

Device/Project Configuration Compare

Temperature 3
Show/Hide Plots: Woltage Switching Tool
O V
(] vin Ly Debug Console 160
[ tout L1 PMEBus Logging ..
Temp 1 1
Al Temp [7]F Memory Debugger effemm— 140
Mernory Peek/Poke/Dump 120
(&) Fit All Flots on SMBus & SAA To0! ’
O iﬁl;li‘luts o Mumeric Encode/Decode Tester 100
2 Device Read,/Write Stress Tester ... — /
Group Command Protocol Tester ...
Showe Warn & _ _
Lirnit Editors Configuration Import Tester ... 60
Show Value L ASCH Tool :
on Plots 40 =
EEPROM File Toal ...
Stop Pollin EEPROM File Compare Tool ... 20 /
@ Isolated GUI Bit Mask Generator ... ‘*-_r
Decirnal & Mantissa Exponent Tool ... "*_F
PEC & 5MBus -= [2C Translation Tool ...
Clear Configuration ...
Download Firmware .. ‘* =
Download USE Adapter Firrnware ...
ﬂ | SR

Figure 45 - Designer GUI Tools menu

7.1 Launching Device GUI

During the installation users had the option to create a shortcut for the UCD3xxx Device GUI. If that option was not
selected the UCD3xxx Device GUI can be accessed from the Start Menu.
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s Instruments Fusion Digital Power Designer

Texas Instruments Fusion Digital Power Manufacturing Tool — # Special

TI-COMM For Windows 3 Tools
TH3270 Web 4
WebE »
WinZip 3
fdobe Reader 9

Internet Explorer

BeREOOOOOH
A EINIEE T T

Outlook Express Uninstall

Device GUIs

Documentation & Help
Fusion Digital Pg
Fusion Digital Power Designer OFfline Made
License Agreement

Texas Instruments Home Page

Device QUL

Location: C:\Program File
Power Designeribin

M LUCD724z Device GUI
A UCDT410x Device GUI

Figure 46 - Opening UCD3xxx & UCD9xxx Device GUI

The Device GUI looks as follows,

%3 UCD3)0X | UCD9YOX Device GUT = B
Settings
Status | [Tools 2

Attached: Unknown

Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE IC DEVICE ID PMBUS REVISION

Last ROM Found: When a device is found, dump additional PMBus commands
IC Info: -—
ROM Info: = Command ROM to execute its program (SendByte 0xF0 to Address 11)
Package ID: == Command Program to jump to ROM (SendByte 0xD3)
La:;:rogram Found: Flash [Ched(sums][SfVBus/IZC] Debug fUﬁIiﬁes] Trim fMuIthage]
ress: —
DEVICE ID: . Firmware Download Download firmware to data/program/boot flash ~ SetPFlash: |0 OxFE OxAA
MFR_MODEL: A Dump Flash File Displays the contents of a flash file SetDFlash: OxFF OxAA
MFR_REVISION: - Export Flash Reads program and/or data flash from the device to a file
Compare Flash Files Compares two flash file contents
Full Export Tool Reads program and/or data flash from the device
Flash Test Tool Erases, writes a pattern, and then verifies that the pattern is present
X0 to Hex Tool Converts a Tektronix Extended x0 to Intel Hex or S-Record
(log

Timestamp | Message

[ copytog | [ cleartog |

10:20:26.713  Click one of the scan buttons to find a device in ROM or program mode ...

Display all SMBus/12C activity in log

Fusion Digital Power Designer v1.0.0.15439 [2014-06-17] | ® Texas Insrumens | fusion digital power

Figure 47 - UCD3XXX Device GUI
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After the Device GUI starts up there are a humber of links that are enabled and some disabled. Which links are
clickable depends on whether the GUI is in ROM mode or Program mode. To start off the user should click “Scan
Device in Rom Mode” if the device is in ROM mode. If the user clicks this and the device isn’t in ROM mode a
message will be logged that there is No ROM detected. If the device is in Program mode then the user should

select “Device ID” or “PMBus REVISION”.

| ¥3 UCD3X00( / UCD9XOX Device GUT

Loax
Settings . ROM scan
(Status | [Tools e )
Attached: ROM UCD31xx A64Rev1 Scan Device in ROM Mode
Scan for Device in Program Mode.‘< DEVICE ID DEVICE CODE IC DEVICE ID PMBUS REVISIOD
Last ROM Found: When a device is found, dump additiona s commands k
IC Info: UCD31xx A64Rev1
ROM Info: ROM v6 IC v1 Command ROM to execute its ram (SendByte OxFO to Address 11 \
Package ID: 64-pin Command Program to jump to ROM (SendByte 0xD3) Program scan
'-a:;z@'a"‘ Eduid; [ Flash [Checksums (SMBus/12C | [Debug | Utites | (Trim | (Multi-mage |
ress: -
DEVICE ID: . Firmware Download Download firmware to data/program/boot flash ~ Set PFlash: |0 OxFE OxAA
MFR_M(;DE].: o Dump Flash File Displays the contents of a flash file SetDFlash: OxFF OxAA
MFR_REVISION: ~ — Export Flash Reads program and/or data flash from the device to a file
Compare Flash Files Compares two flash file contents
Full Export Tool Reads program and/or data flash from the device
Flash Test Tool Erases, writes a pattern, and then verifies that the pattern is present
X0 to Hex Tool Converts a Tektronix Extended x0 to Intel Hex or S-Record
Log )
Timestamp Message [ |
10:32:35.060 Reading ROM version ... ‘
10:32:35.077 SAA: BlockRead (Address 11d, Cmd OxEC): ACK 0x00060001 T
10:32:35.165 Reading PKGID version ...
10:32:35.171 SAA: BlockWrite (Address 11d, Cmd 0xFD, OxFFF7F010): ACK =
10:32:35.174 SAA: BlockRead (Address 11d, Cmd 0xFA): ACK 0x00000000
10:32:35.182 |Found ROM v6 IC v1 - UCD31xx A64 Rev1l \—:‘
[ Copy Log ] [ ClearLog ] Display all SMBus/12C activity in log

Fusion Digital Power Designer v1.0.0.15439 [2014-06-17] | ®i3 Texas INsTRUMENTS | fusion digital power

Figure 48 - Program scan and Rom scan

7.2 Moving between ROM and Program mode

To move between ROM mode and Program mode the user can select the following links respectively:

¢ Command ROM to execute its program (SendByte 0xFO to Address 11)
e Command Program to jump to ROM (SendByte 0xD9 to Address xx)

Figure 49 displays these links in the Device GUI.
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%3 UCD330K / UCDIXXX Device GUT kgl
Settings
Status | [Tools )
Attached: ROM UCD31xx A64Rev1 Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE IC DEVICE ID PMBUS REVISION
Lt RO ot When a device is found, dump additional PMBus commands
IC Info: UCD31xx A64Rev1
ROM Info: ROMv6 IC v1 Command ROM to execute its program (SendByte 0xF0 to Address 11) *_
Package ID: 64-pin Command Program to jump to RO 09) =
La:;:“’g'a"‘ Edud: Flash [Checksums |(SMBus/12C |[Debug | (Utiities |[Trim | [Multiimage
ress: —
DEVICE ID: - Firmware Download Download firmware to data/program/boot flash ~ Set PFlash: |0 OXFE  OxAA
MFR_MBDE.: = Dump Flash File Displays the contents of a flash file SetDFlash: OxFF 0OxAA
MFR_REVISION: ~ — Export Flash Reads program and/or data flash from the device to a file
Compare Flash Files Compares two flash file contents
Full Export Tool Reads program and/or data flash from the device
Flash Test Tool Erases, writes a pattern, and then verifies that the pattern is present
X0 to Hex Tool Converts a Tektronix Extended x0 to Intel Hex or S-Record
Log
Timestamp ‘ Message iﬁl
10:32:35.060 Reading ROM version ...
10:32:35.077 SAA: BlockRead (Address 11d, Cmd 0xEC): ACK 0x00060001 7l
10:32:35.165 Reading PKGID version ...
10:32:35.171  SAA: BlockWrite (Address 11d, Cmd OxFD, OxFFF7F010): ACK s
10:32:35.174  SAA: BlockRead (Address 11d, Cmd OxFA): ACK 0x00000000
‘
Copy Log ClearLog Display all SMBus/I2C activity in log

Fusion Digital Power Designer v1.0.0.15439 [2014-06-17] ‘ Q Texas InsTRUMENTS | fusion digital power

Figure 49 - Moving between ROM mode to Program mode

7.2.1 ROM mode to Program mode for multiple flashes

In devices that have multiple flash blocks, the user has more than one option when commanding ROM to execute
its program. This applies to devices that allow execution from more than one block. For example in the
UCD3138064, a device with two flash blocks, the user would send a different byte depending on which block they
wanted to execute. They would send byte 0xFO to execute Block 0. This would be the same byte to send if the
firmware they wanted to run was the size of both blocks. This is due to the address beginning at the same place
as Block 0. To execute Block 1 the user would send OxF7. See Figure 50 and Figure 51 showing what to click to

send the device from ROM to Program mode. The options for the two blocks appear after scanning for the device
in ROM mode.

Scan Device in ROM Mode

Scan for Device in Program Mode: DEVICE ID DEVICE CODE [ ID PMBUS REVISION
When a device is found, dump additional FMBEus comman

Command Program to jump to ROM (SendByte 0xD9 to Address 88)

|Flash Chedksums f SMBus,T12C TDEbug] [Uﬁliﬁes]W[Mulﬁ-image]

Figure 50 - Executing Program for Block 0 (OxFO)
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Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE IC DEVICE ID PMBUS REVISION

When a device is found, dump additional PMEus mm:lds!/
Command ROM to execute its program {SendByte 0xF7 to Address 11) () Block 0 Block 1
Command Program to jump to ROM (SendByte 0x09 to Address 88)

|Flash Checksums | SMBus/T2C [Debug][Uﬁliﬁes]f‘lﬁ[hﬂulﬁ—image]
I

Figure 51 - Executing Program for Block 1 (OxF7)

7.3 Firmware Download Tool
To open the Firmware Download tool click “Firmware Download” as shown in Figure 52.

%3 UCD3XXX [ UCD9XOX Device GUT

Settings
(status | [Tools
Attached: Unknown Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE IC DEVI(

Last ROM Found: When a device is found, dump additional PMBus commands
IC Info: UCD31xx A64Rev1
ROM Info: ROM v6 IC v1 Command ROM to execute its program (SendByte 0xFO to Address 11)
Package ID: 64-pin Command Program to jump to ROM (SendByte 0xDS)

La:;:rogr.am Found: I Flash  [Checksums |[SMBus/12C |[Debug | fUﬁhﬁes]ﬁWﬂ [Multi-image |
DEV;ZZS_'ID; = Firmware Download Download firmware to data/program/boot flash
MFR_MODEL: = Dump Flash File Di e contents of a flash file
MFR_REVISION: - Export Flash Reads program a ata flash from the device to a file

Compare Flash Files Compares two flash file contents

Ful Export Tool Reads program and/or data flash from the device

Flash Test Tool Erases, writes a pattern, and then verifies that the patt
X0 to Hex Tool Converts a Tektronix Extended x0 to Intel Hex or S-Rea

Figure 52 - Firmware Download

The firmware download screen launched will differ due to the available block configurations specific to each IC.

For UCD3138 the screen will look as follows:
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+3 Fusion al Power Firmware Download Tool

Mote: Use the Fusion GUI's built-in firmware download tool if you need to download reset data flash but want to keep your current PMBus configuration.
Unlike the Fusion GUI, this tool does not require that the device have firmware loaded or be able to execute its program.

Firmware Fle: | C:\Users\al389316.ENT\Documents\New technical \TEMP\main program_20 1406100939 _PMBUS_EBECEDEE_with_Password\main progr Select File ...

Data flash mode: Program flash chedksum write mode (power up mode): Download

(=) Dowrload dﬁ‘? flash  (7) DO NOT write program checksum (Stay in ROM)
= Select this option for experimental firmware or if you need

() Erase data flash to be able to perform low-evel debugging via the ROM.
When the UCD3XXX is powered on, it will stay in ROM
() Skip data flash mode.

) (=) WRITE program checksum (Automatically execute
(O virite pattern: Select this option for production devices. When the device
OxAA is powered on, it will execute its program flash,
[[] validate with checksum  0x 3032

[] Boot support  Help
(_) PASS THRU whatever program checksum is in the firmware

This option can be used to test a firmware image produced
by the Fusion GUI "File->Export” tool PFlash +DFlash
output or the UCD3XXX Device GUI's "Export Flash™
output.

[] Execute program when download is complete (boot device, one time only) Detailed logging
(What's this?) Abort firmware download if device has not been factory trimmed (What's this?)

| Timestamp Message
10:44:56.360  USB Adapter w1.0.11 [PEC; 400 kHz] Found (Adapter #1)
:56.360  Looking for device in ROM mode ...

Ready to download firmware

ClearLog [ Other ... ] [ Scan for Devicesin Program Mode ]{ Scan for Devices in ROMMode] [ Close ]

Fusion Digital Power Designer+1.0.0.15439 [2014-06-17] | ROM w4 IC 1 | A3 Texas InstrRumenTs | fusion digital power

Figure 53 - Firmware download screen for UCD3138
For UCD3138064, notice the flash block selection available:

*3 Fusion Digital Power Firmware Download Tool

Note: Use the Fusion GUI's built-in firmware download tool if you need to download/reset data flash but want to keep your current PMBus configuration.
Unlike the Fusion GUI, this tool does not require that the device have firmware loaded or be able to execute its program.

Firmware File: C:\Users\a0389316.ENT\Documents\New technical \TEMP\main program_201406100939_PMBUS_EBECEDEE_with_Password\main progr Select File ...

Data flash mode: Program flash checksum write mode (power up mode):
(&) Download da': flash () DO NOT write program checksum (Stay in ROM)
(mass erases ficst) Select this option for experimental frmware or if youneed T@sh block:
() Erase data fiash to be able to perform low-level debugging via the ROM. | (3) Block 0 (32 kB
When the UCD3XXX is powered on, it will stay in ROM
) Skip data flash mode. O Block 1 (32kB)
(=) WRITE program checksum (Automatically execute
i . : Both (64 kB!

O erhe pattern: Select this option for production devices. When the devica Osoth ( )

OxAA is powered on, it will execute its program flash.

s e, [] validate with checksum 0x|3033

[ Boot support Help

(O) PASS THRU whatever program checksum is in the firmware
This option can be used to test a firmware image produced
by the Fusion GUI "File->Export” tool PFlash+DFlash
output or the UCD3XXX Device GUI's "Export Flash™
output.

[] Execute program when download is complete (boot device, one time only) Detailed logging
{What's this?) Abort firmware download if device has not been factory trimmed (What's this?)

1 Timestamp \ Message ‘_
10:44:56.360 USB Adapter v1.0.11 [PEC; 400 kHz] Found (Adapter #1)
10:44:56.360 Looking for device in ROM mode ...

10:44; 7 |ROMv4IC v1detected

10:44:56.397 Ready to download firmware

i Copylog § - [ Other ... ] [ Scan for Devicesin Program Mode ][ ScanforDevicesinROMMode] [ Close ]

Fusion Digital Power Designer v1.0.0.15439 [2014-06-17] | ROM v4 ICv1 | ¥ Texas Instruments | fusion digital power

Figure 54 - Firmware download for UCD3138064
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For UCD3138A64:

43 Fusion Digital Power Firmware Download Tool

|
al
X

Mote: Use the Fusion GUI's built-in firmware download tool if you need to downloadfreset data flash but want to keep your current PMBus configuration.
Unlike the Fusion GUI, this tool does not require that the device have firmware loaded or be able to execute its program.

Firmware File: | C:\Users\a03893 18, ENT\Documents\New technical \TEMPmain program_20140610093%_PMBUS_EBECEDEE_with_Password'ymain progr Zelect File ...

Data flash mode: Program flash chedksum write mode (power up mode): @
(=) Download data flash (™) DO NOT write program checksum (Stay in ROM)
(mass erases first)

Select this option for experimental firmware or if you need Flash block:

) Erase data flash to be able to perform low-evel debugging via the ROM.
) Frase data fia When the UCD3XXX is powered on, it will stay in ROM (©) Block 0 (32 kB
() Skip data fiash mode.

() Both (64 kB)

) (®) WRITE program checksum (Automatically execute

() wirite pattern: Select this option for production devices. When the device

OxAA is powered on, it will execute its program flash.
— [ validate with checksum 0x 3032
[] Boot support  Help
(C) PASS THRU whatever program checksum is in the firmware

This option can be used to test a firmware image produced
by the Fusion GUI "File->Export” tool PFlash+DFlash
output or the UCD3XXX Device GUI's "Export Flash™
output.

[] Execute program when download is complete {boot device, one time only) Detailed logging
[What's this?) Abort firmware download if device has not been factory trimmed (What's this?)

| Timestamp Message B

11:45:30.701 USB Adapter w1.0. 11 [PEC; 400 kHz] Found {(Adapter #1)
11:45:30,701  Looking for device in ROM mode ...
11:45:30.734 |ROM v6 IC v1 detected

11:45:30.734 Ready to download firmware

. Copylog | [ Clear Log ]

{ Other ... ] [ Scan for Devicesin Program Mode ][ Scan for Devices in ROM Mode] [ Close ]

Fusion Digital Power Designer v1.0.0.15433 [2014-06-17] | ROM w6 IC w1 | R Texas InstRumenTs | fusion digital power

Figure 55 - Firmware download UCD3138A64

The user can choose what they would like to download with regards to the Program Flash, and Data Flash.

WARNING: It is important to note that if the program checksum is written, the device will boot up in program mode
upon a reset. This may be a source for a device lockup if the firmware has not implemented the commands to
jump back to ROM. Hence, it is advised not to write the program checksum for firmware in initial stages or
implement the commands to jump back to ROM first.

For devices that have multiple flashes an extra set of radio buttons will appear for the user to decide which block
to download to as shown in the previous figures.

The user picks the firmware file and clicks download.

NOTE: Sometimes this tool may be launched when the device is running in program mode. In that case they can

use the button “Other ...” at the bottom to put the device in ROM mode so that they can proceed with the
download.
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7.3.1 Boot support

To write firmware to the boot flash click “Boot support” as shown in Figure 56.

4 Fusion Digital Power Firmware Download Tool

MNote: Use the Fusion GUI's built-in firmware download tool if you need to download)re
Unlike the Fusion GUI, this tool does not require that the device have firmware

Firmware File: |C:Wsers\a0389316\DocumentsTechnical\solar inverter\Sloar_u_Inve

Data flash mode: Program flash checksum write mode (power up mode):

(3) Download data flash () DO NOT write program checksum (Stay in ROM)

EEEIE= R Select this option for experimental firmware or if you ne

() Erase data flash to be able to perform low-evel debuagging via the RO
When the UCD3XXX is powered on, it will stay in ROM
() Skip data flash mode.
. ) (®) WRITE program checksum (Automatically execute proc
() Write pattern: Select this option for production devices, When the de
OxAA is powered on, it will execute its program flash.

_— PASS THRU whatever program checksum is in the firmy
(] Boot support  Help This option can be used to test a firmware image prod.

by the Fusion GUI "File-=Export™ tool PFlash+DFlash ou
Ib or the UCD3XXX Device GUI's "Export Flash™ output.

[] Execute program when download is complete (boot device, one time only)

Sean for device after program is executed  MWhat's this?) Aot e

Figure 56 - Boot support

The following screen shows the new options circled below related to boot flash.

Mote: Use the Fusion GUI's built-in firmware download tool if you need to downloadreset data flash but want to keep your current PMBus configuration.
Unlike the Fusion GUI, this tool does not reguire that the device have firmware loaded or be able to execute its program.

Firmware File: |C:\Users\a0389316\DocumentsTechnical\solar inverter\Sloar_u_Inverter_0_0_45_0672_130311_with_checksum_command,x0 l Select File ... ]
Data flash mode: Program flash chedksum write mode (power up mode): (ﬂsﬂt flash checksum write mode (power up mode): \ [ Download ]
(%) Download dahﬁ flash (7} DO NOT write program checksum (Stay in ROM) 2B
EEaE= Select this option for experimental firmware or if you need | () DO NOT write boot checksum (Stay in ROM) Flash block:
() Erase data flash to be able to perform low-level debugging via the ROM, Select this option for experimental firmware or if you %) Block 1 (32 kB
When the UCD3XXX is powered on, it will stay in ROM need to be able to perform low-evel debugging via the O ( )
(7) skip data flash mode. ROM. When the UCD3XXX is powered on, it will stay in () Block 2 (32 kB)
o (®) WRITE program checksum (Automatically execute program ROM mode. .
(L) Write pattern: Select this option for production devices. When the device | () WRITE boot checksum {Automatically execute boot) () Both (54 kE)
OxAA i it i Select this option for production devices. When the
: : Pflash checksum(indudes boot) ). device is powered on, it will execute its boot flash.
oot suppart! Help _ (®) PASS THRU whatever boot checksum is in the frmware
furite firmware to: ) PASSTHRU whatever program checksum is in the firmware Select if boot flash feature is not being used or boot
-~ This option can be used to test a firmware image produced checksum is simply to be copied from the firmware.
(
(&) Entire block by the Fusion GUI TFile->Export” tool PRiash-+DFiash output\_ /
(_) Above boot fiash or the UCD3XXX Device GUI's "Export Flash™ output.,

(") Boot flash only

Execute program when download is complete (boot device, one time only) Detailed logging
Scan for device after program is executed (What's this?) Abort firmware download if device has not been factory trimmed (What's this?)

Figure 57 - Bootflash options
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Each of the options will be described. Figure 58 shows the “Help” screen describing the various options that the
firmware can be written to and the checksums related to it.

The first option to configure for Boot Support is “Write firmware to:” as circled in Figure 57.

Boot flash options

|

Ox7fff - 32 kB

program checksum)

A

EAbove boot only

boot checksum

* boot flash =
: 2kB

2 kB boot checksum

boot flash

0x0000 - 0 kB

A

Entire block

No boot flash
Ox7fff - 32 kB

program checksum)

0x0000 - 0 kB

_—

Figure 58 - Firmware writing options

Chapter 7 — Device GUI (Engineering GUI)

Write firmware to “Entire block™: The program and the boot will be taken from the firmware file.
Write firmware to “Above boot flash”: Only the program will be taken from the firmware file.
Write firmware to “Boot flash only”: Only the boot will be taken from the firmware file.

“Boot size”: Can range from 2 kB to 31 kB. For a boot size of 2 kB then there is only one option for the
boot flash checksum as shown in Figure 57. If the boot size is greater than 2 kB there is another option to
set a checksum for the remainder of the boot flash as shown in Figure 59.
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Boot flash options No boot flash set data flash but want to keep your current PMBus configuration.
OxTFf - 32 kB OxTHi - 32 kB loaded or be able to execute its program.

program checksum| &

program checksum| &

|
A 0i2cis faked2,x0 Select File ...
: Above boot only ) ,
H - — Entire block Boot flash checksum write mode (power up mode): @
oot checksum ‘_ KB KB+
* boot flash > ______.——-'-""'-mll () () DO NOT write boot checksum (Stay in ROM)
: 2 kB = Select this option for experimental firmware or if you

2 kB boot checksum need to be able to perform low-evel debugging via the

ROM. When the UCD3XXX is powered on, it will stay in
boot flash ROM mode.
0x0000 - 0 kB 0x0000 - 0 kB (s) () WRITE boot checksum (Automatically execute boot)

Select this option for production devices. When the
device is powered on, it will execute its boot flash,
Boot support  Hel

() () PASS THRU whatever boot checksum is in the firmware

Write Pflash to: Select if boot flash feature is not being used or boot
) Entire black chedksum is simply to be copied from the firmware.
(") above boot flash

(*) Boot flash only

] Mow that boot size is larger than 2 kB we need to configure two checksums. One for the end of 2
Bootsize: | 4[] kB === and one for the end of the whole boot flash called 2kB+_ Click help to see diagram.

[] Execute program when download is complete (boot device, one time only) Detailed logging
(What's this?) Abort firmware download if device has not been factory trimmed (What's this?)

Figure 59 - Two checksums for boot flash greater than 2kB

There are two options if the user is writing the program checksum after downloading program flash. The user
needs to specify if the checksum calculated should include in addition to the program, the boot or not. See Figure
60.

Program flash checksum write mode (pawer up mode): |

"'(T) DO MNOT write program checksum (Stay in ROM)

Select this option for experimental firmware or if you need
to be able to perform low-evel debugging via the ROM,
When the UCD3XXX is powered on, it will stay in ROM
mode,

(*) WRITE program checksum {Automatically execute program)

Select this option for production devices. When the device
iz powered on, it will execute its program flash.

Pflash checksum(indudes boot)
O Pflash chedksum(indudes boot)

Pflash checksum exdudes boaot

rre———pre——

by the Fusion GUI “File-»Export” tool PFlash +DFlash output
or the UCD3XXX Device GUI's "Export Flash™ output.

Figure 60 - Writing pflash checksum options

7.3.2 Data flash download

Chapter 7 — Device GUI (Engineering GUI) Page 55 of 95



I

Fusion Digital Power Designer GUI (ver.2.0.13) for Isolated Power

TEXAS SLUAB76A - Jan 2015
INSTRUMENTS

7.3.2.1 Data flash download options
There are three options regarding downloading of data flash.

7.3.2.1.1 Download

The option “Download data flash” writes the data flash portion defined in the .x0 file to the data flash location on
the device. Before the writing of data flash, a mass erase is issued where all the pages are cleared
simultaneously.

7.3.2.1.2 Erase
The option “Erase data flash” simply issues the mass erase without downloading the .x0 file.

7.3.2.1.3 Partial download

The second option is “Download partial.”  For this case the user must specify an initial start page index and a
final page index of the pages defined in their .x0 they wish to download. The data flash pages outside the range of
these indices on the device will not be edited.

7.3.2.2 Download partial flash clarification

7.3.2.2.1 Erase time

Before the continuous set of pages (defined by the start and final page indices) are written, the page erase
command is issued sequentially beginning with the “Start page.” This erase is done sequentially, one page at a
time, including the appropriate wait time after a page erase has been issued. Therefore, if there are 10 pages and
“y” is the wait time per page erase, then the total wait time needed would be 10y. For the first option above, the

wait time is only “y”, as the mass erase applies a simultaneous erase to all the pages as opposed to the sequential
erase in this option.

7.3.2.2.2 Identifying the pages

Once the data flash beginning address, and the address of the data variables with their respective data lengths
are known then finding the start page index and final page index for a partial download can be found as follows:

Start_page_index = (data_variables_begin_address — data_flash_begin_address)/0x20

Final_page_index = Start_page_index + (sum_of_data_lengths/0Ox20) -1
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Note: usually the data that is being partially downloaded to the device is defined in the firmware along page
boundaries.

7.3.2.2.3 Helpful tools
The “Memory Peek/Poke” tool is helpful for observing the flash.

After the user specifies the begin and end address they can view the flash contents in the “Memory Dump” tab.
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In the image above the data flash(0x18800-0x18FFF for UCD3138) was set initially to all 0OXAA. Then a data flash
partial download was done where the start and final page indices were defined to be 3 and 7 respectively.

Note: To set the data flash to OxAA click the 0xAA link found in the “Flash” tab as shown below:

7.4 Checksum functions

In the Checksums tab there are a number of functions available to view, calculate, create, validate and clear
checksums on the device as shown in

Figure 61. The tab visually displays the checksums to more easily apply the appropriate function. Depending on
the boot flash size or whether boot flash is even needed the visualization of the checksums will update as shown
in the following figures.

Scan Device in ROM Mode

Scan for Device in Program Mode: DEVICE ID DEVICE CODE IC DEVICE ID PMBLUS REVISIOM
When a device is found, dump additional PMBus commands

Command ROM to execute its program (SendByte 0xF7 to Address 11) () Block0  (#) Block 1
ram to jump o (SendByte 0xD9)

Command Pro

]

[Flash| Checksums [SMBus/12C | [Debug | (Utiities |Trim | [Multiimage

0x00007FF8 | Program chedksum (El_uml:- Calculate Redeate Validate Clear
Progam size: 32768 Bytes \
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Flash | Checksums TSMEUS;"IZC”DEbug]|§L.I1jlities]|’ﬁ]|§Mulﬁ-image]

0x00007FF8 | Prog checksum with boot | Dump  Calculate Recreate Validate Clear
Progam size: 30719 Bytes
61 2kB Boot Chedksum @mp Calculate  Recreate  Validate  Clear Figure
- e ——
axoo000000 |2 B0t | 265 B
Block Configuration: |0 i
Checksum functions
Figure 62 - 2 kB boot checksum functions
7.5 Multi Image Functions
Click the
Multi- e | ) f (T | e | rare— image
Flash | Checksums |SMBus/12C ||Debug ||Utiities || Trim || MultiHmage g
= eusaC | pebug| s v

0x00007FF8 | Prog checksum [/ with boot | Dump Calculate Recreate Validate Clear

Progam size: 29695 Bytes

o T
Figure 63 - 2 kB+ boot checksum functions when boot is greater than 2 kB

2kE Boot Chedksum Dump  Calculate Receate  Validate Clear

oxooooooon | [ B0t BT 18 <
Blodk Configuration: |0

functions for firmware that implement multiple images. See Figure 64 .
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Scan Device in ROM Mode (
Scan for Device in Program Mode: DEVICE DEVICE CODE PMELUS REVISIONM

When a device is found, dump additional PMBus commands

Command ROM to execute its program (SendByte 0xF0 to Address 11)

Command Program to jump to ROM (SendByte 0xD9)

? Multi-mage |

Read Multiimaoe parameters

Al functions below wil be applied to image: (valid Images between 1 and 20)

Image Download  Imaoe Peek/Poke Switch ExportImaos Erase Imaoe

Image Chedsum: Dump Calculate Recreate Validate Clear

Figure 64 - Scan for Device ID to activate Multi-image

The Multi-image tab provides functions for working with other images while an image is executing. After scanning
for “Device ID” as shown in the figure above, the user will see the link “Read Multi-image parameters” become
enabled. The user then clicks this to read important parameters that describe the images and how the GUI will
interact with them as shown in Figure 65 and Figure 66.

? Multi-mage |

Read MultiHmage parameters *
All functions below will be applied to image: (valid Images between 1 and 20)

Image Download  Image Peek/Poke Switch ExportImaos Erase Imaage

Image Chedsum: Dump Caloulate Recreate Validate Clear

Figure 65 - Click Read Multi-image parameters to activate functions
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+3 UCD300( / UCD9XOX Device GUI NE =
(status | (Tools )
Attached: UCD310064V1 @ Address 89d Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISIOM
Last ROM Found: When a device is found, dump additional PMBus commands
IC Info: —
ROM Info: = Command ROM to execute its program (SendByte 0xF0 to Address 11)
Package ID: - Command Program to jump to ROM (SendByte 0xD3 to Address 89)
Last Program Found: ﬁ
Default| Multi-mage
Address: 89d 0x59 -
DEVICE_ID: UCD310064V1]0.0.48.007... Read Multiimage parameters
MFR_MODEL: UCD3138LLCEVM-028 All functions below will be applied to image: 1 (valid images between 0 and 1)
MFR_REVISION:  E3 Image Download [mage Peek/Poke Switch ExportImage Erase Image
t\lmage Checksum: Dump Calculate Recreate Validate Clear
r )
Log
Timestamp | Message |ﬁ|
17:53:14.391 SAA: BlockRead (Address 89d, Cmd 0xEB): ACK Ox44FFFFFFFFFFFFFFFFFFFFO00 1040F 100A
17.53: 14.46‘('Write Delay = 255 ms -\.
Page Write Delay = 65535 ms
Block Erase Delay = 65535 ms
Checksum Calculate Delay = 65535 ms
Image Switch Delay = 65535 ms
Memory Read Delay = 255 ms It' H
Boot Block Used = Mo II Iu I-III Iage
Block Erase Needed = Image Erase command must be sent out before writing to an image
Page Size = 16 bytes m t
Block Size = 32768 bytes pa ra e e rs
Memory Size = 65536 bytes =||
\_Erase Page Size = 1024 bytes / <
[ Copy Log ] [ Clear Log ] Display all SMBus/T2C activity in log
Fusion Digital Power Designer v1.0,0.30323 [2013-03-12] | R Texas InstrumenTs | fusion digital power

Figure 66 - Functions enabled after reading multi-image parameters

The following sections are descriptions of the functions for multi images.

7.5.1 Setting Image Index

Before using any of the functions shown in Figure 66 above the user must set which image index they will be

working with.

7.5.2 Multi-image Download

After setting the appropriate image index and clicking "Image Download”, the following image will be displayed.
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4 Fusion Digital Power Image Firmware Download Tool

Firmware File: |C:\Users\a0339316\Documents {Technical\Apec 2013Image switchYlc002 002.x0 Select File ...

Image chedsum write mode (power up mode):

(®) DO MOT write image checksum (Stay in Boot Flash/ROM)
Select this option for experimental firmware or if you need to be able to perform low-evel
debugging via the Boot Flash/ROM. When the UCD3XXX is powered on, it will stay in Boot
Flash/ROM mode.

() WRITE image checksum (Automatically execute image)
Select this option for production devices, When the device is powered on, it will execute its
image.

() PASS THRU whatever image checksum is in the firmware

This option can be used to test a firmware image produced by the Fusion GUI "File-»Export”
tool PFlash+DFlash output or the UCD3XXX Device GUI's "Export Flash™ output,

Download

For image: 1

Detailed logging

| Timestamp Message

18:21:02,870 USE Adapter v1.0,10 [PEC; 400 kHz] Found {Adapter #1)
18:21:02.872 Locking for device in program mode ...

18:21:03.614 |Found DC-DC LLC Firmware v0.0.49. 75 @ Address 89d in program mode

18:21:03.614 |Found PFC SinglePhase Firmware v0.0.49. 76 @ Address 89d in program mode
18:21:03.613 Ready to download firmware to image 1

[ ClearLog ] [ScanforDE\ricesinProgramMode] Close

Fusion Digital Power Designer v1.0.0.30323 [2013-03-12] | DC-DC LLC Firrmware +0.0.49.76 @ Address 89d | * Texas InsTRUMENTS | fusion digital power

Figure 67 - Image download
7.5.3 Switch
In order to activate the image downloaded the user will need to click “Switch”. See Figure 68.

Read Multi-mage parameters
Al functions below will be applied to image: 1 @ (valid images between 0 and 1)

Image Download  Image Peek/Poke Switch ExportImaos Erase Image

Image Chedsum: Dump Calculate Recrea lidate Clear

Figure 68 - Image to switch to

7.5.4 Image Peek/Poke/Dump

The user can specify which address to read/write to as shown in Figure 69 and Figure 70.
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[MWUPF“D'T fy 8}’:! 6/32/ variable block sizes F&ead and Write support

Address Data Type ' ‘ Hﬁalue / Nurrpﬁc Value /
0x00000802 Ulnts Xt y (/ Read [ wiite |
000000802 UInt1s Read | [ write |
0x00000802 UInt32 Read | [ write |
0x00000802 Int8 Read | [ write |
0x00000802 Int16 Read | [ write |
0x00000802 Int32 Read | [ write |
0x00000802 Linear11 Read | [ write |
0x00000802 L16 0 Unsigned Read | [ write |
0x00000802 Block[15] Read | [ write |
0x00000802 UInts Read | [ write |
[ checkall ] [Uncheckall] O Uint1s ] (write Checked
() uint32 E
— Log / Output
() Inta L -
Ed
Timestamp Message =
| | () Int16 |'
00:06:15.547 Read addr 0x00000802 L16 0 Li ‘
00:06:16.082  Read addr 0x00000802 Linear1. ) INt32 i
00:06:16.541 Read addr 0x00000802 Int32: 7 O Linear11 1
00:06:17.091 Read addr 0x00000802 Int16: 1 3
Li 16 Exp: Mantissa:
00:06:17.587  Resd addr 0x00000802 Intg: 0 — L"E e 1
v
[ ClearLog ] [ Copy Log to Clipboard ] (U Block / ASCIT  Length: oK
58]

Figure 69 - Image Peek/Poke
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43 Image Peck/Poke/Dump

TE|

Start Address: | 0x00000800

End Address: | 0x00000310 # Bytes to Read: . Read i

00 01 02 03 04 05 06 07 — 08 09 0OA OB OC OD OE OF 0123456785ABCDEF

800 E5 8C 00 78 46 78 00 01 - 5C 01 11 21

E3 AD 03 21

— Log / Output

Timestamp Message

00:11:18.391 Reading address 0x800 through 0x&10 (17 bytes) ...
00:11:18.452 Done with read

[ ClearLog ] [ Copy Log to Clipboard ]

Figure 70 - Image Dump
7.5.5 Erase Image

Click Erase image to send the firmware command to erase the image selected as shown in Figure 71.
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43 UCD3X00 Device GUI |
(Status | [Tools )
Attached: UCD310064V1 @ Address &5d Scan Device in ROM Mode
Scan for Device in Program Meode: DEVICE ID DEVICE CODE PMBUS REVISION
Last ROM Found: When a device is found, dump additional PMBus commands
IC Info: —
ROM Info: - Command ROM to execute its program (SendByte 0xF0 to Address 11)
Package ID: - Command Program to jump to ROM (SendByte 0xD9 to Address 89)
Last Program Found: o
Default| Mult-mage
Address: 29d 0x59 -
DEVICE_ID: UCD310064v1[0.0. ... Read Multi-mage parameters
MFR._MODEL: UCD3135LLCEVM-023 Switch image executing to: 0 E Switch (Valid images between 0 and 1)
MFR_REVISION:  E3 Image Download  Image Peek/Poke ExportImage —Erase Image ="
Image Checksum: Dump Calaulate Recreate Validate Clear
- Y
Log

Timestamp | Message

00:16:13.347  SAA: BlockWrite (Address 89d, Cmd 0xEE, 0x4100000000000000000000000000000000000000): ACK

00:16:13.347  Image Erased 0 ‘X /

[ Copy Log ][ Clear Log ]

Display all SMBus/T2C activity in log

Fusion Digital Power Designer v1.0.0.41869 [2012-08-24] | ®3 Texas InsTRUMENTS | fusion digital power

Figure 71 - Erase Image

7.5.6 Export Image

The user can also export the image currently on the device.

7.5.7 Image Checksums
The following pictures illustrate the image checksum commands.

7.5.7.1 Calculate Image Checksum
To calculate a checksum based on the image selected click “Calculate.”
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INSTRUMENTS
43 UCD3X00 Device GUI =l
(Status | [Tools )
Attached: UCD310064V1 @ Address &5d Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISION
Last ROM Found: When a device is found, dump additional PMBus commands
IC Info: —
ROM Info: - Command ROM to execute its program (SendByte 0xF0 to Address 11)
Package ID: - Command Program to jump to ROM (SendByte 0xD'9 to Address 89)
Last Program Found: ﬁ
Default| Multi-mage
Address: a9d 0x59 -
DEVICE_ID: UCD310064v1[0.0. ... Read Multiimage parameters
MFR_MODEL: UCD3138LLCEVM-028 Switch image executing to: 0 @ Switch (Valid images between 0and 1)
MFR_REVISION:  E3 Image Download  [mage Peck/Poke ExportImage  Erase Image
Image Checksum: Dump Caloulate Receate Validate Clear
Log
A
Timestamp Message i
00:17:44.076  SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x0000000 120007 2B0DCO07 7540400000000
00:17:44.090 SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x000000012D00750DAC007 7340400000000
00:17:44.104  SAA: BlockRead (Address 89d, Crd OxEB): ACK 0x0000000000007784040077340400000000
00:17:44.108  SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x000000000000778404007 7340400000000 )
00:17:44.108  Calculated checksum on device is: 0x00773404 * ii
v
[ Copy Log ] [ ClearLog ] Display all SMBus/T2C activity in log

Fusion Digital Power Designer v1.0.0.41869 [2012-08-24] | R Texas InsTRUMENTS | fusion digital power

Figure 72 - Calculate image checkum

7.5.7.2 Dump Image Checksum

To display the last written checksum or bytes currently in the location of where the image checksum
would be click “Dump.”
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INSTRUMENTS
43 UCD3X00 Device GUI |
r5 -y r_l_ Y
Attached: UCD310064V1 @ Address &5d Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISION
Last ROM Found: When a device is found, dump additional PMBus commands
IC Info: —
ROM Info: - Command ROM to execute its program (SendByte 0xF0 to Address 11)
Package ID: - Command Program to jump to ROM (SendByte 0xD'9 to Address 89)
Last Program Found: ﬁ
Default| Multi-mage
Address: a9d 0x59 -
DEVICE_ID: UCD310064v1[0.0. ... Read Multiimage parameters
MFR_MODEL: UCD3138LLCEVM-028 Switch image executing to: 0 @ Switch (Valid images between 0and 1)
MFR_REVISION:  E3 Image Download  [mage Peck/Poke ExportImage  Erase Image
Image Checksum: Dump Caloulate Recreate Validate Clear
- X =
Log
A
Timestamp Message =
00:18:24.656  SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x0000000 120007 1A1ECO077540400000000
00:18:24.670 SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x000000012D0074CEBCO077540400000000
00:18:24.684 SAA: BlockRead (Address 89d, Cmd OxEB): ACK 0x0000000000007784040077340400000000
00:18:24.689 SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x000000000000778404007 7340400000000 )
00:18:24.689  Checksum on device is: 0x00773404 .‘.—-———— ii
v
[ Copy Log ] [ ClearLog ] Display all SMBus/T2C activity in log
Fusion Digital Power Designer v1.0.0.41869 [2012-08-24] | R Texas InsTRUMENTS | fusion digital power

Figure 73 - Dump image checksum

7.5.7.3 Create Image Checksum
To create a checksum in the checksum location for the image selected click “Recreate.”
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INSTRUMENTS
43 UCD3X00 Device GUI = o)
(Status | [Tools )
Attached: UCD310064V1 @ Address &5d Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISION
Last ROM Found: When a device is found, dump additional PMBus commands
IC Info: —
ROM Info: - Command ROM to execute its program (SendByte 0xF0 to Address 11)
Package ID: - Command Program to jump to ROM (SendByte 0xD'9 to Address 89)
Last Program Found: ﬁ
Default| Multi-mage
Address: a9d 0x59 -
DEVICE_ID: UCD310064v1[0.0. ... Read Multiimage parameters
MFR_MODEL: UCD3138LLCEVM-028 Switch image executing to: 0 @ Switch (Valid images between 0and 1)
MFR_REVISION:  E3 Image Download  [mage Peck/Poke ExportImage  Erase Image
Image Checksum: Dump Caloulate Receate Validate Clear
Log ]
b A~
Timestamp Message ] i
00:13:37.233  SAA: BlockWrite [ﬁcddl’ESS Sgd, Cmd UKEE, 0x06007FEOFFFFFFFFFFFFFFFFFFREFFFFFFFFFFFE )I ACK
00:18:37.237  SAA: BlockWrite [ﬁ\ddl’ESS Sgd, Cmd U}CEE, 0x0 7007 FFOFFFFFFFFFFFFFFFFFFREEFFT 00??8404}: ACK
00:18:37.251 SAA: BlockRead (Address 82d, Cd OxEB): ACK 0XUO00000000007?840400771}40400000000
00:18:37.252  Success! )
Checksum recreated 0x00778404 at address il
<
[ Copy Log ] [ ClearLog ] Display all SMBus/T2C activity in log
Fusion Digital Power Designer v1.0.0.41869 [2012-08-24] | R Texas InsTRUMENTS | fusion digital power

Figure 74 - Recreate image checksum

7.5.7.4 Validate Image Checksum
To validate that the calculated checksum equals the dump checksum click “Validate.”

Chapter 7 — Device GUI (Engineering GUI) Page 68 of 95



Fusion Digital Power Designer GUI (ver.2.0.13) for Isolated Power

I3 TEXAS SLUAG76A - Jan 2015
INSTRUMENTS
43 UCD3XXX Device GUI =]
(Status | [Tools )
Attached: UCD310064V1 @ Address &5d Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISION
Last ROM Found: When a device is found, dump additional PMBus commands
IC Info: —
ROM Info: - Command ROM to execute its program (SendByte 0xF0 to Address 11)
Package ID: - Command Program to jump to ROM (SendByte 0xD'9 to Address 89)
Last Program Found: ﬁ
Default| Multi-mage
Address: a9d 0x59 -
DEVICE_ID: UCD310064v1[0.0. ... Read Multiimage parameters
MFR_MODEL: 1ICD3138LLCEVM-028 Switch image executing to: | 0 (5 Switch (Valid images between 0 and 1)
MFR_REVISION:  E3 Image Download  [mage Peck/Poke ExportImage  Erase Image
Image Checksum: Dump Calculate Recreate Validate Clear
Log
A
Timestamp Message i
00:18:51.289 SAA: BlockRead (Address 89d, Cmd OxEB): ACK 0x0000000 120007 2F 498007 75340400000000
00:18:51.303 SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x000000012000762 168007 7840400000000
00:18:51.317 SAA: BlockRead (Address 89d, Cmd OxEB): ACK 0x0000000000007734040077340400000000
00:18:51.321 SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x000000000000778404007 7340400000000 )
Chedksum is valid for image 0: chedsum on device = 0x778404, cloulated chedsum = 0x778404 ii
v
[ Copy Log ] [ ClearLog ] Display all SMBus/T2C activity in log

Fusion Digital Power Designer v1.0.0.41869 [2012-08-24] | R Texas InsTRUMENTS | fusion digital power

Figure 75 - Validating image checksum

7.5.7.5

To clear the checksum for the image selected click “Clear” and OxFFFFFFFF will be written to that
location.
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INSTRUMENTS
43 UCD3X00 Device GUI =l
(Status | [Tools )
Attached: UCD310064V1 @ Address &5d Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISION
Last ROM Found: When a device is found, dump additional PMBus commands
IC Info: —
ROM Info: - Command ROM to execute its program (SendByte 0xF0 to Address 11)
Package ID: - Command Program to jump to ROM (SendByte 0xD'9 to Address 89)
Last Program Found: ﬁ
Default| Multi-mage
Address: a9d 0x59 -
DEVICE_ID: UCD310064v1[0.0. ... Read Multiimage parameters
MFR_MODEL: UCD3138LLCEVM-028 Switch image executing to: 0 @ Switch (Valid images between 0and 1)
MFR_REVISION:  E3 Image Download  [mage Peck/Poke ExportImage  Erase Image
Image Checksum: Dump Calculate Recreate Validate Clear
Log
m A~
Timestamp Message | i
00:19:02.695  SAA: BlockWrite [ﬁcddl’ESS Sgd, Cmd UKEE, 0x06007FEOFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFE )I AQKE
00:19:02.699  SAA: BlockWrite [ﬁ\ddl’ESS Sgd, Cmd U}CEE, 0x0 700 FFFOFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFER ): AQE
00:19:02.713  SAA: BlockRead (Address 89d, Crd 0xEB): ACK 0x0000000000007784040077340400000000
00:19:02.714  Success! )
9:02.714 |Checksum deared to OxFFFFFFFF at address 0x00007FFC ii
E-
[ Copy Log ] [ ClearLog ] Display all SMBus/T2C activity in log
Fusion Digital Power Designer v1.0.0.41869 [2012-08-24] | R Texas InsTRUMENTS | fusion digital power

Figure 76 - Clearing image checksum

7.6 Isolated Bitmask Tool

The Isolated Bitmask Tool provides firmware developers with a tool to help them set the bitmask for the
commands that inform the GUI of what PMBus commands are supported. See “Section 6.4.2 How does
Implemented Commands on the Firmware Appear in the GUI?”
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13 TEXAS
INSTRUMENTS

[-Flash] [Ched:sums] [SMEUSHZC]rDEbug] Utiliies _ [Trim ||Multi4mage
50 Bitmask Tool
Used to decodefencode command bitmasks setin firmware to communicate to the

GUI which PMBus commands are supported,

Mantissa Exponent Tool
Decmal to mantissa exponent conversion tool for 16 bit signed values

CCS Conversion 3.3 to 5.5 (Beta)
Converts CCS projects from 3.3 to 5 for UCD31XX devices only.

Figure 77 - Click Iso Bitmask Tool

43 TIsolated Bitmask Generator Tool |

1. Select PMBus Revision | 1.2
2. Select PMBus commands to generate bitmask.,
3. Or paste the Hex Code bitmask to see which commands are being used.

J’ Select PMBus Commands [Hex Code Entry
— Bitmask Generated

-~
Crmsseneey v e
! ! X W

[] PMBUS_CMD_ON_OFF_CONFIG {0x02)
[] PMBUS_CMD_CLEAR_FAULTS (0x03)

»

// 0 00000000 00000000

[] PMBUS_CMD_WRITE_PROTECT (0x%10)

[] PMBUS_CMD_STORE_DEFALLT_ALL {0x11)

[] PMBUS_CMD_RESTORE_DEFAULT_ALL (0x12)
[] PMBUS_CMD_STORE_DEFALLT_CODE (0x13)
[] PMBUS_CMD_RESTORE_DEFAULT_CODE {0x14)
[] PMBUS_CMD_STORE_USER_ALL (0x15)

[] PMBUS_CMD_RESTORE_USER_ALL (0x16)

[] PMBUS_CMD_STORE_USER_CODE (0x17)

{/ 100000000 00000000
[[] PMBUS_CMD_PHASE (0%04) J/ 200000000 0000000
[] PMBUS_CMD_PAGE_PLUS_WRITE (0x05) {/ 3 00000000 00000000
[[] PMBUS_CMD_PAGE_PLUS_READ {0x06) /{ 400000000 00000000

f/ 5 00000000 00000000
{{ & 00000000 00000000
{{ 7 00000000 00000000
// 8 00000000 00000000
/& 00000000 00000000
J{ A 00000000 00000000
// B 00000000 00000000
/f C 00000000 00000000
// D 00000000 00000000
{{ E 00000000 00000000
{{ F 00000000 00000000

m

[] PMBUS_CMD_RESTORE_USER_CODE {0x18)

PMBEUS_CMD_CAPABILITY (0x19
Ll b (1s) {0x00, 0x00, |

[ PMBUS_CMD_QUERY {0x1A)

0x00, 0x00, |
[ ] PMBUS_CMD_SMBALERT MASK (0x1E) 0x00, 0x0a, |
[] PMBUS_CMD_VOUT_MODE (0x20) 0x00, 0x00, \ L4
[] PMBUS_CMD_VOUT_COMMAND (0x21) gigg' g:gg'%
[ PMBUS_CMD_VOUT TRIM (0x22) 0x00, 0x00, |
[] PMBUS_CMD_VOUT CAL_OFFSET (0%23) 0x00, 0x00, |
[] PMEUS_CMD_VOUT_MAX (0%24) 0x00, 000, |
0x00, 0x0a, | i
[] PMBUS CMD VOUT MARGIN HIGH (0x25) N fenn 3

o]

[ Copyto Clipboa'd] [ Save As ] [ Print ] [& Print Preview...]

Figure 78 - Bitmask tool

2. Select commands desired in the bitmask and the bitmask code on the right will automatically be generated.
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INSTRUMENTS
{? Isolated Bitmask Generator Tool slli=g %
1. Select PMBus commands to generate bitmask.
2. Or paste the Hex Code bitmask to see which commands are being used.
X 1. Pick which commands you want
‘ ex Code Entry
PMBUS_CMD_PAGE - I - = =11 Bitmask Generated -
[] PMBUS_CMD_OPERATION (0x01) (]| Ml TP MB s commainds selected =+
, D //PMBUS_CMD_PAGE (0x00)
[ PMBUS_CMD_ON_OFF_CONFI //PMBUS_CMD_STORE_DEFAULT_ALL (0x11)
[:] PMBLS_CMD_CLEAR_FAUL = /{PMBUS_CMD_STORE_DEFAULT_CODE (0x13)
'] PMBUS. CMD._PHASE (00 //PMBUS_CMD_STORE_USER_ALL {0x15)
[ PMBUS_CMD_WRIT)
[¥] PMBUS_CMD_STORE_DEFALILT =) // 0 10000000 00000000
] PMBUS_CMD_RESTORE_DEFALLT_ALL (0x12) /; ; g 38 ég égg gggggggg
[] PMBUS_CMD_STORE_DEFAUPRLCODE (0x13) 5, 3 00000000 00000000
[ PMBUS_CMD_RESTORE_DEFAULT_CODE (0x14) // 4 00000000 00000000
/{ 5 00000000 00000000
'[] PMBUS_CMD_RESTORE_USER _ALL {0x16) Z 3 gggggggg gggggggg
'[C] PMBUS_CMD_STORE_IISER_CODE {0x17) /{8 00000000 00000000
[ PMBUS_CMD_RESTORE_USER _CODE (0x18) //9 00000000 00000000
i [C] PMBUS_CMD_CAPABILITY (0x19) Z 3 gggggggg gggggggg
L] PMBUS_CMD_QUERY (0x14) // C 00000000 00000000
'[C] PMBUS_CMD_YOUT_MODE (0x20) // D 00000000 00000000 5
(] PMBUS_CMD_VOUT_COMMAND (0x21) ﬁE S0 o 2. Copy and paste into C
[[] PMBUS_CMD_VOUT_TRIM (0x22) firmware codel!!!!
'[[] PMBUS_CMD_¥OUT_CAL_OFFSET (0x23)
[ PMBUS_CMD_YOUT_MAX (0x24) %ngg, g"ggr\\
[ PMBUS_CMD_vOUT_MARGIN_HIGH (0x25) 0:00: oioo: \
[ PMBUS_CMD_YOUT_MARGIN_LOW {0x26) 0x00, 0x00, \
[ PMBUS_CMD_YOUT_TRANSITION_RATE {0x27) 0x00, 0x00, \
'[C] PMBUS_CMD_YOUT_DROOP (0x28) g:gg' 8’;88’ {
'[C] PMBUS_CMD_YOUT_SCALE_LOOP (0x29) 0x00, 0x00, \
\[] PMBUS_CMD_YOUT_SCALE_MONITOR {0x24) 0x00, 0x00, \
[[] PMBUS_CMD_COEFFICIENTS (0x30) gigg' 8’;88' §
] PMBUS_CMD_POUT_MAX (0x31) 000, 0x00, \
[ PMBUS_CMD_mMaxX_DUTY (0x32) 0x00, 0x00, \
[ PMBUS_CMD_FREQUENCY _SWITCH (0x33) g:gg' g’;gg' Q
[ PMBUS_CMD_YIN_ON (0x35) 000, 0x00 |
'[[] PMBUS_CMD_VIN_OFF (0x36) }
\[C] PMBUS_CMD_INTERLEAYE (0x37) [v] | |
[ Copyto Clipboard] [ Savefs... ] ( Print ... ] ( Print Preview...} [ Help J [ OK J

3. The user can also work in reverse by pasting a known bitmask in C code and then see what commands those
bitmasks were indicating. They can also go back to the Select PMBus commands tab and all the indicated ones
will be checked.
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INSTRUMENTS
‘9 Isolated Bitmask Generator Tool o b4
1. Select PMBus commands to generate bitmask.
2. Or paste the Hex Code bitmask to see which commands are being used.
Select PMBUS C ds (e Code Ent )
[ i == S](we = ] — Bitmask Generated =
{0=80, 0=00, 4
0x54, 0x00, PMBUS_CMD_PAGE
000, 0x00, & PMBUS_CMD_STORE_DEFAULT_ALL
0=00, 0=00, % PMBUS_CMD_STORE_DEFAULT_CODE
000, 0x00, % PMBUS_CMD_STORE_USER_ALL
000, 0=00, \
0x00. 0x00, //0 10000000 00000000 \
000, 0x00, & // 101010100 00000000
0x00, 0x00, & // 200000000 00000000
000, 0x00, & // 300000000 00000000
/{ 400000000 00000000
3:33; 3;‘38; : // 5 00000000 00000000 2. We work backwa rds
// 6 00000000 00000000 :
3:33; 3:33:3 // 700000000 00000000 and ﬁgure out which
// 8 00000000 00000000
3:33: 8:33\\ // S 00000000 00000000 commands created
// A 00000000 00000000 .
: // B 00000000 00000000 that bitmask.
- // C 00000000 00000000
1. Paste your C code bit e
i // E 00000000 00000000
mask into here. // F 00000000 00000000
3. Also, you can continue editting that
bit mask by switching to "Select PMBus
Commands" and continue working from
there.
[ Copyto Clipboard] ( Saves... J [ Print ... ) [& Print Preview ] [ Help } [ OK }

7.7 Firmware Memory Debugger

Included with the Fusion Digital Power Design software suite a powerful low level GUI is available for debug using
the PMBus. Click the Debug tab and click Memory Debugger.

Chapter 7 — Device GUI (Engineering GUI)

Page 73 of 95



Fusion Digital Power Designer GUI (ver.2.0.13) for Isolated Power
I, SLUAG76A - Jan 2015
INSTRUMENTS

rFIash] rChedcsums] rSMBusﬂzc] Debug [Uﬁliﬁes] [‘m [-Mulﬁ-image]

Memory Debugger
Read and write using memory maps

Memory Peek/Poke
Peek/Poke at spedific addresses

Device Debug Tool
"One did" analysis of a UCD3xxx-based device's firmware, ROM, config,
and trim state. Devices supported: UCDS 2, UCD90xx0x, LICD 300,

Figure 79 - Memory Debugger

File -
f Al [-~,‘( Watch List ]
Register Narisble Name: Substring Match (] show: @Al ORegisters (ORAM (O DFlash (O PFlast
Selection: Al €) > pmbus_checksum T)
[Name | Desaription [ Type [vaive  |Hex | ddress | size [category | | [
parm_index UInts 0x0001901F 1byte RAM O
(3  parm_mem_length Array unsig... 0x00004FBC 38 bytes PFlash O
parm_mem_start Array unsig... 0x00004F70 76 bytes PFlash O
parm_offset Int16 0x00019020 2bytes RAM O
parm_size Ulnts 0x00019023 1byte RAM O
period Ulnt16 0 0x0000  Ox000193F2 2bytes RAM O
pfc_command for APEC demo Ulnts 0x000193E9 1byte RAM O
pfc_os_enable for APEC demo Ulnts 0x000193EC 1byte RAM O
pfc_out_struct Struct PFC_.... 0x000193C8 27bytes RAM O
;i pfc_phase_2_enable for APEC demo Ulnt8 0x000193EA 1byte RAM O
pfc_zvs_enable for APEC demo Ulnts 0x000193E8 1byte RAM O
(3}  pmbus_buffer Array unsig... 0x00019024 40 bytes RAM O
pmbus_buffer_position Ulnts 0x0001904E 1byte RAM O
pmbus_checksum Ulnt32 2,271,5... 0x87654... 0x00018910 4bytes DFlash
pmbus_checksum_b For Portability, ItIs ... Ulnt32 0x00018A30 4bytes DFiash O
pmbus_dcdc_cal Array PMBU... 0x00019108 12bytes RAM O
pmbus_dcdc_cal_constants Array PMBU... 0x00018880 12bytes DFlash O
pmbus_dcdc_cal_constants_b Array PMBU... 0x000189A0 12bytes DFlash O
[  pmbus_dcdc_cal_nonpaged second rail default v... Struct PMBU... 0x00019174 4bytes RAM O
® pmbus_dcde_cal_nonpaged_constants second rail default v... Struct PMBU... 0x0001888C 4bytes DFlash O
(3  pmbus_dcdc_cal_nonpaged_consta... second rail default v... StructPMBU... 0x000189AC 4bytes DFiash O
¥  pmbus_dcdc_config Array PMBU... 0x00019068 76 bytes RAM O
pmbus_dcdc_config_constants Array PMBU... 0x00018890 76 bytes DFlash O
m b i Arde ranbin ronsbanbte b Avenss PRADI L NuNANIDADA I hbmn PNE b ﬁ
Expand All J Refresh Al [ Import ... ] [Export Selected ..] [ Bxport Al ... ] [ Clear Watch List ]
| Tmestamp | Message Cooviog Clearlog |%|
12:35:25.616 0x00018910: read 4 byte(s) 0x87654321 =
¥
Fusion Digital Power Designer v1.8.124 [2011-10-13) | DC-DC LLC Firmware v0.0.23.0 @ Address 88 | Map Folder: UCD3138LLCEVM 028 | USB Adapter v1.0.10 [PEC; 400 kHz]

Figure 80 - GUI Debugger

To also access the GUI through the Design GUI click the “Memory Debugger” item under tools, shown in Figure
81.
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INSTRUMENTS

Device/Project Configuration Compare
Voltage Switching Tool

Debug Console

PMBus Logging ...

Memory Debugger

Memory Peek/Poke/Dump

SMBus & SAA Tool

Numeric Encode/Decode Tester
Device Read/Write Stress Tester ...
Group Command Protocol Tester ...
Configuration Import Tester ...

ASCII Tool

EEPROM File Tool ...

EEPROM File Compare Tool ...
Isolated GUI Bit Mask Generator ...
Decimal & Mantissa Exponent Tool ...
Clear Configuration ...

Download Firmware ...

Download USB Adapter Firmware ...

Figure 81 - Fusion Designer GUI Debugger Tool

By default the tool comes up displaying all of the hardware based device registers.

tone [ecobon e [vobe [hex  [adbem [se  [omor [ | [ ]
G AdRegs IRQ Index Offset Ve... StuctADC_.. | | 0x00040000 152bytes  Regster OO e [
&  CmRegs Memory Fine Base A... StructCIM_.. OXFFFFFF20 24bytes Regster O
[f}  DecRegs DPWM Individual Reg... Struct DEC_... ONFFFFFEQ0 156bytes  Regster O
(£}  DpwmORegs Struct DPWM. .. 000000000 140bytes  Register O
(i}  DpwmiRegs Struct DPWM. .. 0x000A0000 140bytes  Register O
[  DpwmXRegs Struct DPWM.... 0x00070000 140bytes  Register O
5}  Dpwm3Regs Analog Comparator ... Struct DPWM... 0x00050000 140bytes  Register (|
[ FaultMuRegs Ramp Control Register  Struct FAULT... 0x00030000 128bytes  Regster O
(5} FeCtriRegs Struct FE_CT... 0x000E0000 68 bytes Regster O
[  FeCiRegs Struct FE_CT.... 0x00080000 68 bytes Regster a
& FeCtriRegs Fiter Status Register  Struct FE_CT... 0x00080000 68 bytes Register O
[}  FiterORegs Struct FILTE... 0x000C0000 100bytes  Regster O
()} FiteriRegs STuct FILTE... 0x00090000 100bytes  Register O
()  Fiter2Regs Fault Port 1/O Direct... StructFILTE... 0x00060000 100bytes  Register O
[}  GioRegs Front End Control 0... Struct GIO_.... OXFFFTFAD0 64 bytes Register O
[} LoopMuRegs Clock TrimRegister  StructLOOP... 0x00020000 120bytes  Register O
()} MscAnalogRegs Static Memory Contr... Struct MISC_... OXFFF7F000 72 bytes Register O
G MmcRegs PMBUS Control Regst... Struct MMC_... OXFFFFFDO0 60 bytes Register O
[z}  PMBusRegs Clock Control Registe... Struct PMBU... ONFFF7F600 36 bytes Register (]
(5} SysRegs T24 Counter Data Re... StructSYS R... OXFFFFFFDO 43 bytes Regster O
(5 TimerRegs UART Control Regist... Struct TIMER... OXFFFIFD00 156bytes  Register O
& UartORegs Struct UART... OXFFF7ECO0 56 bytes Register O
()} UartiRegs : allow reading const... Struct UART... OXFFF7EDOO 56 bytes Register O

Figure 82: GUI UCD3138 Debugger — Defaults

If you expand any item on this list you will have access to every bit field inside the UCD3138 device. This access
extends to both reading and writing to these registers.
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\/ Name Description Type Value Hex Address Size l Category
] FeCtrliRegs Struct FE_C... 0x000B0000 68 bytes Register []
3] FeCtri2Regs Filter Status Register  Struct FE_C... 0x00080000 68 bytes Register -
=] FilterORegs Struct FILTE... 0x000C0000 100 bytes Register mn
® FILTERSTATUS Filter Status Register  Union FILTE... 0x000C0000 4bytes Register E]
& FILTERCTRL Filter Control Register Union FILTE... 0x000C0004 4bytes Register ™
| 3] CPUXN CPU XN Register Union CPUX... 0x000C0008 4bytes Register l:]
& FILTERXNREAD Filter XN Read Register Union FILTE... 0x000C000C 4bytes Register E]
3] FILTERKIYNREAD Filter KI YN Read Re... Union FILTE... 0x000C0010 4bytes Register [:]
(+} FILTERKDYNREAD Filter KD YNReadR... Union FILTE... 0x000C0014 4bytes Register r]
3] FILTERYNREAD Filter YN Read Register Union FILTE... 0x000C0018 4bytes Register ™
((}  COEFCONFIG Coeffident Configur... Union COEF... 0x000C001C 4bytes Register ™
&= FILTERKPCOEFO Filter KP Coefficent ... Union FILTE... 0x00007... 0x000C0020 4bytes Register D
all UInt32 29,033 0x00007... 0x000C0020 4bytes Register D
=) bit Struct FILTE... 0x00007... 0x000C0020 4bytes Register E]
‘ = Bit Fields Bit Fields 0x00007... 0x000C0020 4bytes Register D
‘ KP_COEF_1[31:16] KP Coefficient 1 S Bit Field: 16 0 0x0000 0x000C0020 16 bits Register [___]
KP_COEF _0 [15:0] KP Coefficent 0 S Bit Field: 16 29,033 0x7169  0x000C0022 16 bits Register [urire HI

Figure 83 - Device Debugger Bit Field Selector

Figure 83 displays one register set fully expanded in the debugger. Clicking the “REFRESH” button on the right
will force the debugger to read the corresponding register from the device. Entering a new value in the “Value” or
“Hex” fields and then clicking “WRITE” will write the new values to the device. Keep in mind that reading and
writing to any register in the device is very powerful and also dangerous. Some registers should not be
changed and others are cleared on read so care should be used when selecting which registers you want
to access. Please see the appropriate programmer’s manual for further details.

Since there are so many different fields inside of the UCD3xxx devices a “Watch List” is available to create a
convenient place to both read and write to the addresses of interest. Clicking one of the stars next to a variable
name will turn it gold indicating that it has been added to the watch list. To remove an item from the watch list,
simply click the star again. Clicking the “Watch List” tab at the top of the window will now display the selected.

bit
[} BitFields

Pa:\‘bms] KP Coefficent 1
- %% COEF_0 [15:0] KP Coeffident 0

T TT AT ATT 4 il N S LD b '

Figure 84 - Watch List Selection Star

The debugger also has the ability to read and write to any global firmware variable. This can be done by providing
the GUI with the path to find the “.map” and “.pp” files from the firmware build. Click the item shown in Figure 85.

File

Change Map ...

Close

Figure 85 - Map File Selection

After clicking this item, a window will pop up providing detailed instruction on what to do. For an example, see
Figure 86.
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s g%
— About Map/PP Files

While only IC registers can be debugged by default, if you tell the debugger where certain Code
Composer output files are located, non-ocal global (extern) variables can be debugged. The
Code Composer files that are used are:

o *.map - A map file defines the top-level variables in your "C” source code and at what
address in memory they have been located. There is only one map file.

o *.pp - Contains dedarations from your source code, after they have been run through
the C pre-processor, There will be one .pp file for each source code file,

Add the -m xx000¢.map linker option to create a map file during compilation. Add the -ppa -ppo
pre-processor options to create the .pp files, one per source file.

Note that IC register definitions are taken from your .map and .pp files, overriding the default

definitions bundled with the GUL.
— Select Files & Options

Settings are saved for each unique DEVICE_ID. So for le, if you switch b 1 UCD9244
and UCD9222, the will automatigally use the apprpriate files.

Current Setting: Show - Manually Select Map
ucD3:

r Select Folder C: ining Map/PP Files j [ Select ZIP File Containing Map/PP Files J

[ Show Registers Only- Auto Select Map ] [ Show Registers Only - Manually Select Map ]

["] collapse unions in favor of bit fields
Because the debugger allows you to edit bit field structures full "hex” values in addition to the
lower level bit fields, you may find that alternative byte and word representations of a struct
bitfield complicate debugging. Checking this box simplifies the variable node tree by only
showing bit field structs when other members of a union are only simple types.

[7] Code Composer small enums mode was used
Check this if the --small-enums mode was used in Code Composer when the target firmware was

compiled. Small enums mode reduces the size that enums take up in memory (varable length
instead of fixed 4 byte llength).

[ oK ]( Cancel ]

Figure 86 - Debugger Customization Tool

The creation of the “.pp” files can be configured by modifying the Code Composer build options as shown in Figure
87.
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[ Build Options for UCD3138LLCEVM_028.pjt (Debug) [~ B | [z
‘General  Compller | Linker | Link Order |

g 4 ppa ppc -al -a3 02 ea.asm fr"%(Proj_dirf\Debug” -

5"%(Proj_dir}\Debug" 4" /headerfiles" -d" DEBUG" mt -mvd —abi=tiabi -
=ndian=hig

Categany: — Preprocessor
Basic Include Search Path (H): I..fheaderﬁles
Advanced
Advanced Opt. Pre-Define Symbal (-d): I_DEEUG
reedback Undefine Symbol (1) |
Pssembly Preprocessing: With Comments {(ppc) J
Parser
Continue with Compilation (ppa)
Diagnostics

QK I Cancel Help

Figure 87 - “.pp” Generation Parameters

The “*.map” file name and location can be specified in the code compose build options as shown in Figure 88.
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Build Options for UCD3138LLCEVM_028.pjt (Debug) (%[ =]

General | Compier Linker | Link Order |

- hieap 10 m" oyclone map” " \Debugicyclone.out” stack 200 -w x« -

Category: [~ Basic
[EEES | ABi (-abi): [None, default to ARMS v |
ﬁﬂﬁfm [~ Suppress Banner (-q)

Cutput Module: I LI

Output Filename (-o): I.\Debug\c'_.rdune.um

|I'H'Iap Filename (-m): |.\qrdune.map |
Autoinit Madel: IHun-'ﬁme Autoinitialization () TI

f10

Stack Size
Fill Value
Code Effy Poit {<): |

QK Cancel Help

Figure 88 - Map Filename
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After selecting the location of the “.map” and “.pp” files the debugger will extract the information it needs to allow
read/write access to all global firmware variables. Depending on the speed of the system this can take a few
moments. The GUI will create a local cache of the data it extracts. So as long as the files do not change
subsequent launches of the debugger will be much faster.

You now can interact with RAM, DFLASH or PFLASH variables in the same way described above for device
registers. Figure 89 shows an example where variables from RAM and DFLASH have been added to the watch
list. “vout_cmd” is the mantissa of a linear16 variable and “supply_state” is a variable indicating the state of the
IRQ state machine. Notice that the debugger picks up comments as well as the details of enumerated data types.
These variables can be read or written to just like any other variable in the system.

File -
(Al | v watchList |
Register Variable Name: Substring Match | Filter ] | show: (=) al () Registers () RAM () DFlash () PFlask
Selection: Watch List €3 > supply_state €2 (Supply state enum for state machine)
|’Name | Description | Type | Valug | | Address ‘ Size | Category | | |
Er DpwmORegs DPWM Module Regist... Struct DPWM... 000000000 140 bytes Register O
EI DPWMEV 1 Union DPWM. .. .. OwD00DO0010 4bytes Register O
=] bit DPWM Event 1Regis... Struct DPWM... .. Dx000D0010 4 bytes Register D
[ BitFields Bit Fields ... 000000010 4bytes Register |
¢ EVENT1 [17:4] Event 1 configuration U Bit Field: 14 44 ... Ox000D0011 14bits Register (]
=] FeCtrl0Regs Front End Control Ma... StructFE_CT... Ox000EQDDD 68 bytes Register O
E}- RAMPCTRL Ramp Control Register  Union RAMP... . Ox000EQDOD 4 bytes Register I:I
El bit Ramp Control Register  Struct RAMP. .. .. Dx0O00EODOD 4 bytes Register O
E} Bit Fields Bit Fields .o Ox000EQOOD 4 bytes Register (]
<'¢ ANALOG_PCM_INT_E... Analog Peak Current... U BitField:1 0 ... OxO00EDODZ2 1 bit Register (]
7 MASTER_SEL [6:5] Master Ramp IfF Select U Bit Field:2 0 ... Ox000EDOO3 2 bits Register O
= FilterOR.egs Filter Module Registe... StructFILTE... 0x000C0000 100 bytes Register O
(=3 FILTERKPCOEFO Filter KP Coefficient ... Union FILTE... .. Dx000CD020 4bytes Register O
= bit Filter KP Coefficent ... StructFILTE... .« 0x000C0020 4bytes Register (]
E} Bit Fields Bit Fields ... Dx000COD20 4bytes Register (]
L.l KP_COEF_D [15:0] KP Coefficient 0 5 Bit Field: 16 20,033 ... Ox000C0022 16 bits Register O
= pmbus_dcde_config_constants Array PMBUS... Ox00018890 76 bytes DFlash O
El pmbus_dede_config_constants[0]  must be even numbe... Struct PMBU... 0x00018890 76 bytes DFlash O
Sor wout_cmd UIntis &, o Ox00018890 2 bytes DFlash (]
- supply_state Supply state enum fo... Enum SUPPL... | 0 - STATE IDLE |+ ... Ox0001936C 4bytes RAM [rerrest] |
0 -STATE_IDLE
1-STATE_RAMP_UP
2 - STATE_RAMP_DOWN
3 - STATE_REGULATED L
Collapse All ] | ReFreshWatchList] t Selected ] | Export All ... ] | Clear Watch List ]
6 -STATE_FALLT
7 - STATE_VOUT_TRAMSITION o
Timestamp Message Copylog Clearlog |2
09:51:43.438  0x000E0000: read 4 byte(s) Ox00000001 E;
~
Fusion Digital Power Designer v1.8.124 [2011-10-13] | DC-DC LLC Firmware +0.0.23.0 @ Address 88 | Map Folder: UCD3138LLCEVM_028 | USB Adapter v1.0.10 [PEC; 400 kHz]

Figure 89 - Watch List with Firmware Variables

For the editable values there are up and down arrows.
0.3

The increment is normally 1. However, the firmware developer has the ability to specify how large the increments
are and what the max and min of the variable is. They do this by specifying it in the comments. See highlights in
comments below,

extern Uint16 my_uint16; // test root node [min=5, max=200, step=5]

typedef struct
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{
uint8 a; /I [step=10]
Uint8 b; // [min=0, max=100, res=5]
Uint8 c; /I [min=100, res=5]
float d; /I [min=-1e-3, max=1e3] step/res do not make sense with floats
Int8 e; // [min=-100, max=100]
} structl;

Order within the brackets does not matter. White space also does not matter.

Note there are two different ways to change how the up/down arrows work in the decimal editor:

e step: simple increment/decrement. If the current value is 2 and the step is 5, clicking up, will change the
value to 7.

¢ res: modulo oriented resolution. If the current value is 2 and the res is 5, clicking up, will change the value
to 5.

7.8 SMBus Debug

[Flash | [Checksums| SMBus/12C [pebug |[Utiities Trim |(Multi-mage |

SAA Adapter Settings
Configure SAA Adapter settings
SMBus Debug
Read/Write data and send commands
ROM APT
Make calls to ROM functions for UCD30xx
PEC & SMBus -> [2C Translation Tool
PEC byte calculator + Converts SMBus requests into I2C fransactions

Figure 90 - SMBus Debug Link

The tool looks as follows when launched,
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43 SMBus & SAA Tool [ el
Target [ Miscellaneous =
+—— Specify address
Device Address: |88 58 [h (ANl Values Below Are Hex) [ Group Protacol.. ] [ SAA Settings ... ]
— Read Data — Write Data
Cmd Data Status Cmd Data Status
() Receive Byte - nfa () Send Byte a0 nfa
(C) Read Byte a0 - nfa () Write Byte [i[s] [au] nfa
(_) Read Word Qo -— nfa ) Virite Word |00 0000 nfa
(®) Read Block El 22334455667 728 39ARBRCCDODEEFFOL ACK O write Block |00 B nfa
() Read Blodk 00 " nfa
(96 byte)
Length: 1
4 Maote: do not indude countflength byte; it is automatically
[ Sen ] defined for you (and also in block process call below)
-~ Process Calls _ signak
Cmd  Data Status SMBALERT#: High Refrash
(®) Process Call oa 0000 | -—- nfa
(Word write, word read) Control Lines:  #1 #2 #3 #4 #5
(cicking sets) (O High (O High (OHigh (OHish (O High [ Refresh Al ]
() Block Process Call aa oo nfa ®low (®low (®low ®low (& Low
(Block write, block read)
Write Length: 1 — GPIO Peek/Poke
Read Length: — Read: ——- b7 b6 b5 b4 b3 b2 b1 bo
Read: [] [ O O O 0O O 0O Read/Writ=
Send .
E] wite: [ [ O O 0O O 0O 0O
— Log

10:26:05.772: SAA #1: PolPmbusSignallines: ACK signal 5 iz High

10:26:05.773: SMBALERT # now High

10:26:59.905; SAA #1: BlockRead (Address 11d, Cmd 0xE1): NACK

10:27:05,118: SAA #1: BlockRead (Address 88d, Cmd OxE1): ACK 0x2233445566778399AABBCCDDEEFFD 1

{ Copy Log ] [ ClearLog ] Adapter Overview Close

Figure 91 - SMBus Debug

In order to use this tool the user needs to specify the device address. This tool can be used to interact with
PMBus commands. It can be used to Read commands by specifying the hex command and it can be used to
write to commands specifying the command and the data.

W ]

7.9 CCS conversion

This tool converts UCD31XX device projects from CCS 3.3 to CCS 5.5. NOTE: Although the project should
compile after conversion, in rear cases some manual steps may be required. All files in the original folder will end
up in the new folder. Only relevant files will be updated or used. All files used, updated or simply copied will be
reported in the log.

7.9.1 How to access

To access from the “Start” menu, click Texas Instruments Fusion Digital Power Designer->Tools->Isolated CCS
Conversion Tool.
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; Tools

# Address Scanner Tool

¥ Advanced Features Enable-Disable
¥ Decimal to Mantissa and Exponent
¥ Device Configuration Import Teste
¥ Edit Device Scan Opticns

¥ EEPROM File Compare Tool

# EEPROM File Tool

+ Firrmware & Project File Downlgad
¥ Firmware Download Tool

¥ Isolated CCS Conversion Tool

¥ Isolated GUI Bit Mask Generator
¥ PEC & SMBus to I2C Translation Tc

Figure 92 - CCS conversion tool access from Start Menu

From the “UCD3XXX/UCD9XXX Device GUI” it can be found in the “Utilities” tab.

7.9.2 Usage

[Flash |(Checksums | [5MBus/12C |[Debug| Utiities [Trim |Multiimage |

Iso Bitmask Toaol

Used to decodefencode command bitmasks set in firmware to communicate to the
GUI which PMBus commands are supported,

Mantissa /Exponent Tool
Decmal to mantissa exponent conversion tool for 16 bit signed values

CCS Conversion 3.3 to 5.5 (Beta) e

Converts CCS projects from 3.3 to 5 for UCD31XX devices only.

Figure 93 - Conversion tool access from Device GUI

1) Browse to the location of the CCS 3.3 UCD31XX project file (*.pjt).
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Figure 94 - Browse to CCS 3.3 project

Browse to the location of where the new CCS 5.5 project will be stored. By clicking the browse button it
will suggest the new “Project name” based on the project name from CCS 3.3. The newly created project

will create a folder with the “Project name” and a timestamp appended (for example
“UCD3138LLCEVM_028_25-12-2014-12-05-22").

2)
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Figure 95 - Browse to new location of converted project

3) Click “Convert.”
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Figure 96 - Click to convert

4) After the project has completed (usually after a couple seconds) the log will be updated with the
results. Sometimes it will indicate warnings in yellow (for example “Stale file zoiw.asm” may appear if the
file was in the old folder but was not referenced in the project file, i.e. the original project was not even
using this file). All updates made by the tool will be displayed in the log. Code changes will be displayed
in a light green. The old and new versions of the code will both be shown. Below are some snhapshots of
the log. A copy of the log is automatically stored in the converted project folder with a timestamp (for
example “Conversion-Log-2014-04-17-16-13-54.htm/”).

a. Conversion completed

Figure 97 - Conversion completed
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b. Code changes made including filename, line number, old and new code

Figure 98 - Displays file, line # and change made

c. Thelog can be copied or opened in a web browser. The log opened from the button is the same
one stored in the converted project folder.

Figure 99 - Buttons to access the log generated

d. Display Log in web browser
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Figure 100 - Conversion log opened in browser

5) To quickly access the newly converted project click “Open Folder” in the “New CCS 5 Project Location”
area.

Figure 101 - Open folder location of converted project

The project can now be imported to CCS 5.5!
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7.10 Function Command Summary
The following table lists the ROM/Program commands called for some of the common functions used in the Device

GUI.
Device GUI Mode: Commands Description
Function
Hnetl ROM/ Code Command Trans. Data
Program (hex) type SOmE
Scan Device in ROM OXEC Read Version Scans for the device in ROM
ROM Mode . mode and reads PKGID at
OxFD Configure Read address OXFFF7F010 using
Address OXFD and OXFA.
OxFA Read 4 Bytes
Scan for Device | Program | OXFD DEVICE_ID Read | String MER command
in Program Block d b UCD
Mode: DEVICE (up to Supporte y
D 32 devices.
bytes) Ex.
“UCD310128V1]0.1.0.0
010[131009”
Program | OxE4 CMDS_DCDC_PA | Read | Bitmask | Contains bitmask of paged
GED only DCDC supported commands
in the firmware
Program | OxE5 CMDS_DCDC_NO | Read | Bitmask | Contains bitmask of non
NPAGED only paged DCDC supported
commands in the firmware
Program 0x CMDS_PFC R Bit Contains  bitmask  of
E6 e ma PFC supported
a sk commands in the
d firmware.
o}
n
I
y
Program | OxE7 SETUP_ID Read | String Special value that maps to a
only topology and how it is

compensated within the
Fusion Designer GUI. EX.
“VERSION1|LLCO001”

Chapter 7 — Device GUI (Engineering GUI)

Page 89 of 95




Fusion Digital Power Designer GUI (ver.2.0.13) for Isolated Power

I3 TEXAS SLUAB76A - Jan 2015
INSTRUMENTS
Scan for Pro 0x9 PMBUS_REVI R Byt Defined by PMBus
Device in gra 8 SION e e spec. All PMBus
Program m a devices support it.
Mode: d
PMBUS
REVISIO B
N y
t
e
[Check] When a | Program | Ox9A MFR_MODEL R/W String Ex. If this box
device is found, Block “UCD3138LLC | is checked
dump additional EVM-028" then after
PMBus any of the
commands 0X9B MFR_REVISION R/W Sty Ex “E3’ scans
Block ing above are
completed
0X9E MFR_SERIAL R/W String Ex. “SV001” = | these
Block unique commands
identifier will be
0X99 | MFR_ID RW | St Tr read.
. ing Ex. “Tl
Block
0X9D MFR_DATE R/W String Ex. “14033”
Block YYMMDD
0X9C MFR_LOCATION R/W String Ex. “Dallas, TX”
Block
Command ROM 0xFO Send Executes the First Block of
ROM to Byte program flash
execute its
program
(SendByte
OxFO to
Address 11)
First Block
Command ROM OxF7 Send For devices that support
ROM to Byte multiple program flashes this
execute its command executes the flash
program from the second block (or the
(SendByte third block for UCD3138 128).
0xF7 to
Address 11)
Second
executable
block
Command Program | OxD9 ENABLE_ROM - - Send device to ROM mode
Program to and clears the
jump to ROM checksum. O0xF9 when
(SendByte
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0xD9) password protected.

Command Program | OxF9 ENABLE_ROM2 W String When pressing the command

Program to to jump to ROM if OxF9 is

jump to ROM implemented the user must

(SendByte enter a password and it will

0xD9) with be sent with OxF9

O0xF9

implemented

Memory Program | OXE2 PARM_INFO w Block PARM_INFO and

Debugger/Peek PARM_VALUE are both

Poke Program | OxE3 PARM_VALUE R Block used. The first sets the
address to be read and the
second returns the value at
that location.

7.11 Override commands

43 UCD3X00( / UCD9XOX Device GUT

Settings |

Custom Mode ... 1 [Tools
Override Commands *\ Scan Device in RO
Scan for Device in
Last ROM Found: When a device
IC Info: LUCD31xx 64 Revl [
ROM Info: ROM v4IC v1 Command ROM to
Package ID: 54-pin Command Program
Last Program Found: (Elazh [Chedmm

Figure 102 - Access to Override Commands

In the previous “Section 7.10 Function Command Summary”, a description was provided for the various
commands used by the Device GUI. By default, the Device GUI assumes that certain MFR commands use a
default hex code and are implemented a certain way. Sometimes this assumption is not valid and the user needs
to override which command codes are used due to a conflict with another command having the same hex code.
Assuming the implementation of the command is the same, the Device GUI provides a way to override or change
the command code that the Device GUI assumes so that users can still benefit from the Device GUI. The
following figure displays the available MFR commands that the user can override, assuming implementation has
remained the same.
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Override command code(s):

Commands Default Code  Override Code

EMABLE_ROM_MODE D9 0x | d9 [ owverride?
PARM_INFO E2 Ox 5 Override?
PARM_VALUE E3 Ox e6 Override?
CMDS_DCOC_PAGED  E4 ox el Override?
CMDS_DCDC_MNOMPAGED ES ox 22| Override?
CMDS_PFC E& Ox |6 [] override?
EMABLE_ROM_MODE2  F9 ox |2 [ override?
DEVICE_ID FD ox | fd [] override?

[ 0K ] [ Cancel ]

Figure 103 - four commands have been overridden

After overriding a link will appear on the top right saying “Override(4)” indicating the number of commands
overridden. Clicking the link will launch the override screen again.

Cverride(4)
~

IC DEVICE ID PMEBUS REVISIOM

ess11) (#)Blodkd () Blodk 1

1 88)

Figure 104 - Override in top right shown

8 API - Application Programming Interface

www.ti.com/tool/fusion digital power api
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There is a reusable API behind most of the functionality covered. It can be used via .NET: VB or C#. This can be
used to automate tests or even create new custom GUIs. TI will provide binary libraries, source code for
examples, and documentation.

9 Manufacturing Tool

www.ti.com/fusion-mfr-qui

When it is time for production there is another tool that has been used to speed up the process of configuring
devices. lItis called the Manufacturing GUI. This graphical tool can be used to run scripts on the devices and
provide a pass/fail result. All functions done through the device GUI can be automated through the MFR GUI.
Some of the functions included are downloading or updating firmware, importing a project file on to a device,
writing serial numbers and MFR date, calibrating devices using instrumentation(GPIB, SCPI, USB) or manual
measurements, testing the device’s output and various other functions. Users can also develop their own
functions to include in the manufacturing scripts.

10 Documentation and References

10.1 References
[1] PMBus™ specification http://PMBus.org/specs.html.

i USB Interface Adapter EVM (HPA172)
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Revision History

Version Date Comment
SLUAG76 26 November 2013 Initial Document
SLUAB76A 2 July 2014 Updated Device GUI screenshots

Updated Firmware download section
Added CCS conversion section
Added Override command section
Added Function command summary
Added device GUI checksum section

Added link for Fusion-API
SLUAG76A January 2015 Include devices UCD3138128 and UCD3138A

Added section on device respins and program mode
detection

Added section on partial dataflash download
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Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should obtain
the latest relevant information before placing orders and should verify that such information is current and complete. All products are sold
subject to TI's terms and conditions of sale supplied at the time of order acknowledgment. Tl warrants performance of its hardware products to
the specifications applicable at the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
used to the extent Tl deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed. Tl assumes no liability for applications assistance or customer product design.
Customers are responsible for their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards. Tl does not warrant or represent that any license,
either express or implied, is granted under any Tl patent right, copyright, mask work right, or other Tl intellectual property right relating to any
combination, machine, or process in which Tl products or services are used. Information published by TI regarding third-party products or
services does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof. Use of such information
may require a license from a third party under the patents or other intellectual property of the third party, or a license from TI under the patents
or other intellectual property of TI. Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration
is an unfair and deceptive business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be
subject to additional restrictions. Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that
product or service voids all express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements. Tl products are not authorized for use in safety-critical applications (such as life
support) where a failure of the Tl product would reasonably be expected to cause severe personal injury or death, unless officers of the parties
have executed an agreement specifically governing such use. Buyers represent that they have all necessary expertise in the safety and
regulatory ramifications of their applications, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-
related requirements concerning their products and any use of TI products in such safety-critical applications, notwithstanding any applications-
related information or support that may be provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages
arising out of the use of Tl products in such safety-critical applications. Tl products are neither designed nor intended for use in
military/aerospace applications or environments unless the Tl products are specifically designated by TI as military-grade or "enhanced plastic."
Only products designated by Tl as military-grade meet military specifications. Buyers acknowledge and agree that any such use of Tl products
which Tl has not designated as military-grade is solely at the Buyer's risk, and that they are solely responsible for compliance with all legal and
regulatory requirements in connection with such use. Tl products are neither designed nor intended for use in automotive applications or
environments unless the specific Tl products are designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and
agree that, if they use any non-designated products in automotive applications, Tl will not be responsible for any failure to meet such
requirements. Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio

Amplifiers amplifier.ti.com

Data Converters dataconverter.ti.com
DLP® Products www.dIp.com

DSP dsp.ti.com

Clocks and Timers www.ti.com/clocks
Interface interface.ti.com

Logic logic.ti.com

Power Mgmt power.ti.com
Microcontrollers microcontroller.ti.com

RFID www.ti-rfid.com

Automotive and Transportation www.ti.com/automotive
Communications and Telecom www.ti.com/communications
Computers and Peripherals www.ti.com/computers

Consumer Electronics www.ti.com/consumer-apps

Energy and Lighting www.ti.com/energy

Industrial www.ti.com/industrial

Medical www.ti.com/medical

Security www.ti.com/security

Space, Avionics and Defense www.ti.com/space-avionics-defense
Video and Imaging www.ti.com/video

OMAP Mobile Processors www.ti.com/omap

Wireless Connectivity www.ti.com/wirelessconnectivity

Tl E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 7526
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
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Computers and Peripherals
Consumer Electronics
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Security
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Video and Imaging

Tl E2E Community
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